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R59Ar and RShAr (D T wherein O represents an aryl or
heteroaryl residue; Ar represents an aryl residue; R
represents one, two, three, four or five resﬂdh@gc 2006

v oRsiksadependent |y from H, hal ogen, -

loweral kyl , OCH3, OCF2H, OCF3, CH3, CF2H, CH2P T/US2004/037715
-0-l oweral kyl, net hyl enedi oxy, ethylenedioxy,

hydr oxyl ower al kyl, -CN, CF3, nitro,

-S| r [, am no, aIkyIan1noR ylanlno

am nosuff onyl, al kyl am nosul fonyl ,

di al kyl am-#Qsul . fonyl , aIkyIsquonyI Isul(pnyl

acyl, carbox¥; alkoxycarbonyl carboxya

carboxaﬁzdo 3 kyls Rlde acyla no, .-ioino,___ R2
phenyl , Yoengyl , e en benzylox PCBH2 =4
- B( a _sugar, on a glucur-- de anH a\ s gar

§bahat e; R2 representségﬁ ol ce, four or five

resi dues chosen indepen tIy fron1H hal ogen, - OH,
| oweral kyl, OCH3i O@2H, OCF3, CH3, CF2H, CH2F,y
-0-1 oweral kyl , net hyl enedi oxy, ethyl enedi oxy,
RpgieBky| ower al kyl, -CN, CF3, nitro, -SH
-S—hower al kyl , ami no, al kyl am no, di al kyl am no,
sul fonyl, al kyl am nosul fonyl,

YRR Sk otk tercaiyl RS IAIr%ﬁfésen@w muie&eﬁw IR

acyl car boxy alkoxycarbonyl, car boxya

EERFOSERE AR BYO; ﬁlr%yf%Pff%‘ﬁFlféFéd“e&eﬁﬂF%ﬁlﬂﬂpeﬂ%ﬁﬂ from, H, halogen, -
OB M eralky?Sth, tﬁ(ﬁﬁq')écwcﬂgﬁt%}{ éH d?Awerﬂky

gl Ucuroni'de and a Sugar ¢ar bamat'e; represehts one,

methylengdiety, ethylénedioxy dwilnpudewerlksle FCN rml?apmndersﬁ yS-fovweralkyl,

. a | ower al k = Oz meral
HisBoy B iy B teeliong) dpe RS Gutdon,

dxsudytammhllfgdyl alkamﬂfmnyl atyleylfexiyi, raeyl diﬂﬂxk.ydll&iiwwbonyl
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PRSI, PR earRo AT b britn, amiding. sbph bonzyl,
pl@eyxbxy, (baﬁd?mxy,,-PekﬂszMHt BIOH),, a sipdF, RPBYBI, K Blucuronide and a

carboxan1do ,al kyl sul f oxi de, acyl am, no, am di no,
SygaRGast ama%H TEprespRtE oy odd-gvgfgg}ur réﬁxﬁd'pg}@;es chpsen

t
gssoa gm0 eSO g, o8, o

BHdH)9: lowglkvleme@y@m@owwhylméwxx, iydroxyléweralipl -GN,VGF;,

D S e Pt 550 A TR MaR il SRR

almymmdfooxlydxalkhwmxwmwealaymyfonyl- ENSUIESE, a0il{athoxy,

ﬁjﬁosu a'rbox5¥k)§/l c ox%rglﬁlf),f ?Pm&ge, acyfmarxllgoylargxrguﬂ)o

d#camg,ysegm,naemmmmgar, apdlyd] saglirotide and axhgrfay kdrBawdte; R*
ac car boxy, al kgx ycarbon¥ car boxy al;é
RIS, BrRy¥ SUF FOMPERoden SyBapmUnly FaraiFnbalogen, OF,

roR@?alﬂ&x fﬁ%éralkyﬁ(h%zylo@er&mgam Q:FQ%%G' -SHAS- lowerslly,

glucuronlde and sugar carbanate; repfesen S

YA, allydamine,diadkylanine, agringsphanyk, alydminosdfongt, chosen
dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, acyl, carboxy, alkoxycarbonyl,

carboxyalkyl, carboxamido, alkylsulfoxide, acylamino, amidino, -PO;H,, -SO3H, -

B(OH),, a sugar, a polyol, a glucuronide and a sugar carbamate; R* js -OH, -SH or -




i ndependent!ly from hydrogen, hal ogen, -OH, |oweralkyl,

-0-1 oweral kyl, net hyl enedi oxy, ethyl enedi oxy, 2006
hydr oxyl ower al kyl, -CN, CF3; nitro, -SH, 18 DEC
woRo0smaensl kyl ,  ami no, al kyl am no, di al Kyl agcRRs2004/037715

am nosul fonyl, al kyl am nosul f onyl
di al kyl am nosul fonyl, al kyl sul fonyl, aryl sul fonyl,

rbox al kox rb car box al kyl ,
O B fenecnts 1 St eker Y o iog PR oo AR igbesindependenty
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&ﬁ@lﬁﬁﬁ&%&uﬁ%@@ﬁﬁ%ﬁﬁﬂo@@%@ms 5, alky?%ﬂyl

lpmr ahrlsiyky) alkoxyClapédyl, ovuebioxgatkyl; carboxldoSMBHuifoxide,

aﬁ&é&”@ }_%??Qt P C? Ogé-]%;bcé H)z,@qggar,raegqlﬁ,eatsgqy:ug)%tmd a

sﬁ%@ k%ﬁgatg,yRSh %presen% @e two;, Bele; foRf or ¥e redMfds b2 Ar cidsen

-NH residues are not

lgftep@nda@tb)dfr@n lhydregenahaé?aﬁ'—m -OF dpwgnlkybaorlgwcm&yk, ane as

n?éD a%%ﬁ%ﬁ’eg%fegg eség n%%ﬁﬁ’d’s I'n wh%e% mm i ;ngcamlkyl’
aa}i& dlkﬂ'btﬂlmf t iy (lial Ky ]agninag amrizio hdfoyd yloﬂfﬂahmgadfm{)le? neit t ger
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clb@xyatky chibexavido wWilglsuoxids; ke AemiHoSariidioD-POIHE DS, H, -

resj due, 100051 Subgenera include bip hené_ conpounds
R(OHo A SVER afpeiwaaséucwon\slpﬁn a sigar eripgmate; Has(Cig)-alkylene in

vgg?%‘&%?%?b JoEL! nﬁg@ﬁg A& 6 ]aﬁadlalclgsed\hﬁﬂ -S- \S(O - 86,-, -
O-, -C(=0)-, -CHOH- -NH-, CHF, CF;, -CH(O-loweralkyl)-, -CH(O-loweracyl)-, -

CH(OSO;H)-, -CH(OPO;H,)-, -CH(OB(OH),)-, or -NOH-, with the provisos that (1)
adjacent -CH;- residues are not replaced by -S-, -8(0)-, -SO,- or -O-; and (2) -S-, -S(0)-,

~802-, -O- and -NH- residues are not separated only by a single carbon; U? is the same as
U except that U® excludes -CH,CH,CH(OH)-.

The genera @ and ¥ exclude compounds in which R is -CN; 2,5-dimethoxy; 2,6-
dimethoxy or halogen when neither ring of the biphenyl residue is further substituted.

The genera ® and ¥ also exclude compounds in which R is 2-hydroxy when O
represents a 2,5-thienyl residue,

[0005] Subgenera include biphenyl compounds of general formulae I -VII;
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1 9 DEC 2006 WO 2005/047248 PCTI US2004/ 037715 Rle O
NRAY /| RRa Rye ' R3 VIl [00061 In formula I, R
and R2 represent one or two residues chosen 19 DEC 2006
woubepansient |y from H, hal ogen, -OH, | owera 9%—5;
OCF2H, OCF3, CH3, CF2H, CH2F, -0- |oweral ky}P,%*}USZO 718
met hyl enedi oxy, hydroxyl oweral kyl, -CN, CF3, nitro,

- S-| ower al kyl an1no al kyl am no, di al kyl am no,

am nosul fonyl, al kyl \Qbk onyl ,

dlalkylan1nosulfonyl yl's Ifonyl, aryl sul fonyl ,
acyl, carboxy, car boal ko rboxagy do,

aIkyIsquoxide, acyl am no; a }9' phenyl , benzyl,
phenoxy, benzyl oxy, a sugar, curoni de and a
sugar carbamate; R3 is osen M H -OH fluoro

-0-1 ower al kyl and -O-acy:ﬁ‘}\S
0

three or four resi
hal ogen, -OH, |0
nmet hyl enedi oxy, Q
-S- | oweral kyl , R%ﬁfwo ackylan1no
am nosul fonyl, al kyl am nosul fpnyl,
dialkylaninosulfonyl, alkylsulfonyl, aryl sul fonyl ,
acyl, carboxy, carboal koxy, carboxam do,

al kyl sul f oxi de, acyl anino, amni di no, phenyl, benzy],

d|-|kylan1no

phenoxy, benzyl oxy, & ,\a glucuronide and a
sugar carbamate; R5f reprgseng/s one, two, three, four
or five residues chosen | endenidy from hal ogen,

t hyl enedi oxy,
- S-| ower al kyl
m nosul f onyl ,

-OH, |oweral kyl, -O1Ioweral kyl /N
hydr oxyl ower al kyl, -CN, CF3, ni
am no, al kyl.am no, diaR
al kyl am nosul fonyl, dialKk

i no,

al kyl sul fonyl , VAR f

car boal koxy, car b@o,

am di no, phenyIR&eA-_- , phenoxy, bengyl oxy, sugar
a glucuronide a 'sugar carbamate and -N+RGR R8 X ; R6
is Cl to C20 hydrocarbon or forns a five- to
seven-nenbered ring with R7; R7 is alkyl or forns a
five- to seven-nenbered ring with R6; R8 is al kyl or
together with R6 or Ryidfo a second five- to

seven- nenbered ring; an ispan anion. 6 1 9 DEC 2006
WO 2005/ 047248 PCTI US20040037//15 [0Q07] In fornula |
one of R', R4a and Rsa is ? OR" X and the
other two of R.a, Rd4a and Rya chosen

i ndependent |y fron1hydr§gen h en, -OH,
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| ower al kyl, OCH3i OCF2H, OCF3, CH3, CF2H, CH2F,
-0-1 oweral kyl, nethyl enedi oxy, hydroxyl oweral kyl ,
-CN, CF3, nitro, -S-loweral kyl, am no, al kyI dré pec 2006

wb fbossgt no, am nosul fonyl, al kyl am nosul f ?E‘f)ﬂs?(muowns

di al kyl am nosul fonyl, al kyl sul fonyl, arylsu

acyl, carboxy, carboal koxy, carboxam do,

al kyl sul f oxi de, acyl am no, am di no, phenyl, benzyl,
phenoxy, benzyloxy. R sents one or two residues
chosen i ndependently fr H, /) hal ogen, -OH

| owner al kyl, OCH3, OCF2H,
| ower al kyl , net hyl enedi oxys,
CF3, nitro, -S-1loweralkyl,
di al kyl am no, aninosul&gayl,
di al kyl am nosul f onyl ,

acyl, carboxy,
al kyl sul f oxi de,
phenoxy and ben . chosen from H\-
fluoro, -0-1owdt and -0-acyl. QRS chosen from a
direct bond, -0-, -S, -NH ¢ CH2O, -CH2NH,

S(=0) -, -CONH-, -NHCO-, -O'CQ)-, -(C=0)O, -NHOONH-,

}] MJ\IH- In&‘&ﬁnrld‘l‘@@:d Rzﬁrepﬁsemhﬁt&em t\imi reeidass cﬂmseﬁZﬁHCpendently

St teineen A owestle ¢ O Fafly oG b el B P
‘waefré]klﬁ ﬁlaglexfcmbxy a%_msaﬁoweram; -OMN&IF; Quitr§, -8-18vEraIKY1, amino,

A may additi onal |y

be

nﬁthyllnm ialkgigmirgog a@nrsql@nm@kﬂwwgpwdfﬁlahlﬁ@wlﬁnﬂ
"y
e A
&eﬂanﬁnnmnhéne,d:hcﬁyﬂ}gaemi:yﬂ Iphé@xy,Renzylaxy -4 $oghr, @ glutwgrithand a

ith - Led
P SR B B oo BEBRN b ok BB SN PRIV
r€H¢see Bhe; tvar) €hrex ortfomr residiesichesendhdrpententiyizore it dalbgen, -OH,
f H,

I T T
Wrﬁk | ﬂﬂﬁb lilg¥dmino, Gi‘ilkyﬁﬁﬁno Ainirosulfon$; hikyemalokyfonyl,
am no, aIk | am no di al osul f.on
sialigilamiperyFomt.liglsulienyk %%Uif?w&m fagpRyY; carboalkoky,
%%Xké{ﬁhg ‘%ﬂéﬂsulfoﬂ&é/ | a%ﬂhﬁlﬁlﬁ)ﬂxmdlﬁg )ﬂhenﬁ affeﬁﬁyf,)bhenoxy, benzyloxy, a

car bo oxy, carboxani do, al kyl sul foxi de, acyl am no,

angad a'gjucupmgiwmd ajgeay Wbanpappe Ro MGDICISBYE 296, WG, fpu or five

ower al kyl, -CN,
al kyl am no,

am nosul f onyl ,
aryl sul foanzEl

- SRR B hdboendahly bl B8eer QI WERRS QIR 1,

tmm)dxfnembm hfzhbxjamcral%ﬁm €Fg mitse pS-lavekegdiey chaminé, yalkly laoyno,

Mg hal 091??{% ragﬁ DUk %'Klk 1|a1kyléﬂmo ) %%ulfonyl,
ulfORY1 2dckly barb@dy] dflﬁboaﬂdok)y barmn&ﬁndo? alkyl@ulBE@eZﬁH}ﬁ:mn\w
2005/ 047248 PCT| US2004/ 037715 di al kyl.am nq
é‘m“?‘ib@vlﬂhF‘Hh)bF“zy& pkwogyﬂqgg[ﬂxngar a glucuromde a sugar carbamate
%@l I’K’yftﬁﬁ"@‘n KSURF R @{ ko CAMkib&toh @R ¥drms a FY 18 YveRMembered ring

acyl car boxy, carboal koxy, carboxam do,

arityR's Bl fsalkiybier, formesyd fayer teosevenzmeretienss, ringtvarhyR’; RS isralign or
glgéeggx X Yeith REDEN! R a BeoSHOR)e: toRe R Afne: AROX A an anion.




carbamate; R12 is (COto C30)al kyl ene-G' in which one
or nore -CH2- residues in said alkylene may be
replaced by -S-, -SO, SQ2-, -0-, -NH, N(al1kg/bkc 2006

_ = N(al kyl phenyl )-, ~N+(al kyl)2-
W-O%W@%?)z -(I\Iil(al)/k)el SﬂgngA)z (?:( 6) tEPS’@?‘”O”“S

CH=CH, -C=C-, phenyl ene or - N[(C:O) al kyl eneCOOH| -; G

i s chosen from -SB8H, -PO3H2, -O PG3H2, - COOH,

{OIIG‘SFH) Nhl’a‘fonﬁlelam %gloéRéF Rﬁ@ﬂd R>ds gbwufmlgel XaI SADRE other
car bangpt e,, aR7aRea npno or bicyclic

£vp af Ry %4m%413urﬁ§‘f ghpsen g ‘?ﬁp ‘?314%%{“ hydrogen, halogep,oOH,

rﬂyvdérﬁlﬁﬂr b@@h, GFRH, DAF, Ko, Cl?@laCH?i; alg)dgﬁlragkaﬂ %Tcg%eéxidlf)ﬁy

ree, four or five an

d’ddﬂp@ﬂnwga&ﬁ'l FENn&if sanitry, -Spipwerghgil, Rzmordlgylmn,tdxaikwarmmo,

B APy AR AR AR R ors AR g3, g,

-a@yll auriRixg) dﬁ;»ﬂoalmmt mﬁbemanido,mjkylsmfdmdeg ydcpmml &idino; I@Mnyl

- tro, H A an no, kyl am no,
gwﬂmﬁl&r}ﬂxwm@fw ok EFB%WS ogf waarffﬁﬁ%@a F‘?Oé?{yrldependenﬂy

diod nym%aaw flew:laxerabkzﬂg,soltﬁ,@n YICFs, @HJ cuif eyt . .o

acyl car boal kox car boxani do.

dowsralisyly msthy eedlwyhﬂrﬁxmweaﬂwau 6N, Chy aittox sfaloieiatiy], amino,

T T L T

iatkytsatfereh, afrylsmfohlyl ac@i—lparbtbnyocagboalk@xy osaehroxbrkigh, adiydsulfoxide,
-0-.acyl . RAcrepre three or. four
r"s%lf“a%lssa“é‘ﬁ%‘ eﬁm erIle Bl n?‘?x}' a\flﬂgs ¥oxXy, a%ﬁ@???en-ffﬁlff H, -OH,

|fiory, abHoberalkylQnd cm/adsﬂl Q\is chosaml fiynh € digétt Bond, -O-, -S-, -NH-, -

DIEC ChRREE Sy, PR ot O Rindim st ikCoN, -

ct@rhﬁmmﬂé@oym is cHbsah k¥atyih @%&lyﬁfaﬁa&bm substituted alkyl of 2
aI k | sul fon aryl sul f onyl

38 o st Bk RO LA Rl OB oy fiisasbons;
%HH dif Q RAGM¥L boRENEKD) opb@dm Abrﬁ%zéddﬁfﬁxallgaoe methr?'lene R’

| ucuronide and a sugar carbamaté; and resg
A€, totGup hydrpgagkon of fums 8 five-ity e:evem-esmbqreé riggioie A or R R'is

agg’ glrk{?wlefbgrrdewsbene (S))af)g‘_,'e t!) roxy eg-ééfregrl&%/rwth R9 R

1{mn<yl©FB;geﬂmmtwnhR 'Sr ﬁmnah chbndﬁvn-tmsevai -y berdving; and X is
di al kyl am no, am nosul fonyl, al kyl am nosul fonyl,
PaMRY1 ami nosul fonyl, alkyl suI fonyl, arylsul fonyl

q0008] calbfxiula THY D’é@épmmts orﬁc’v’r WQB‘HQ’& chosen mdependently from
aIkyIsquOX|de eny enzy

Bdn oy 86%){ %c'é‘-u 85%1"2}1 ao%lfsuféﬁp %ﬁz@&%&-&b@mrﬂkﬂ

332304 0372 R L "1‘9“]&%/%’3‘1081 lamino,
Galkydampine aminospifenyl, REylagnineswiayle di laemossl&mvh a]meulﬁmyl

f hal o
bl S B OB e IAER SRR, R IoelE 5
aoncum@hatymenzymhmgrbemymxy Rig dhasey frome aOHyﬂuore c;a
?Fwéralﬁyl and: O%acyl. One of R™®, R*® and R* is R'? and the other two of R'® R* and
R are chosen independently from hydrogen, halogen, -OH, loweralkyl, -O-loweralkyl,

methylenedioxy, hydroxyloweralkyl, -CN, CF3, nitro, -S-loweralkyl, amino, alkylamino,
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S-loweral kyl, am no, al kyl am no, dial kyl am no,

am nosul fonyl, al kyl am nosul fonyl _

di al kyl am nosul fonyl, al kyl sul fonyl, aryl sul f 8mgg, 2006
woibsi049a DOXy, carboal koxy, —carboxam do,  peruean0ai037715

al kyl sul f oxi de, acyl am no, am di no, phenyl, %enzyP,

phenoxy, benzyloxy. R3 is chosen fromH -OH fluorb,

-0-loweral kyl and -0-acyl. RS is -Q AN RORIRL1 X Q
diglkylhoonarninosalfanyli alledamipesylfonyl plialkylgninosulphyl, aligh@onyl,

i, ooty oo e DA Rigg S RN i

mdmA, pl&nyihb&myl ﬁHemyﬁEentydoﬁZﬁ stigad la@hiRoAlde, and a sugar

bst ! t ar bons, sti tuted
Gt el Qo hishipg ghigore o B resi o m i
Ilkﬁ&ae ;ﬁ@rtkéqaﬁaceaw,s Astuersd;- i-6-,aNdl, FR DO NN p hexgx(l)—Q)
- may additional |y be nethyl’ene. [0011]

-
Nﬁﬂl@y ol dﬁ*]*@flkﬂ)m (e, alhélp’iﬂeég%t S Me -6=Do

s T R R e
—P@gHQ\A@FEﬂ)ﬂJ COﬁH hg(l‘hfbhlll-bmolm drsogay) zgdm\mdqu a sugﬁ‘N

t 6a
S S LA S o RS bR s

Biq k& ghiytosbibd; axﬁ'yik alkgl] RY} hmkﬁmtﬁ lone, awy, ltlered, @z vt five and X
acyl , carboxy, carboal koxy, carboxam do,
HRR 98 f oxi de, acyl ami no, amidino, phenyl, benzyl,

mm}oxy In I@&Hﬁwuewf_ fomF@a ns wmae@c fe&@:@@nlrlone c%zo téswqéso

["ower al ky One of

ms@ independentlpfromit, M@g@f -G, dlowm&yhmfﬁsecﬁx% Q¢Has@H3

LTI A0, OB, i, 5
lmy\@lfaamylalmmlr glkbz},ui;nno iﬁmilaﬁﬁﬁ' aﬂnnbs\xlfpnyg,é‘ailjltygnmn@a;lul«fyﬂyl

SR i oriteel kSt SYISERAR ned ety carBbakons,
edrioramidol alkylsulfoxidg) seyldntiny lamidigy hydrogyabmn, guamdmo

R S AR R e N R e e O
Sarfanhtd)BE i2 H¥Ben ¥ BOGH, Gri684 S0 Riwlerdliod @A RAT 1 ¢ egﬂeaems
Rl4 R4 Rl2a is - CH2)]R13($CHZ k O RL5 or, is R 12

OHGMYéfh tigee orgfoyrdgsidugHFopByipgapgndsatly fram H; balogcn -OH, loweralkyl, -
€, in
G d@éﬁi ﬁ{%&xg@nedl&yVWd?dg%{%g%e I”@N &CF Selﬁlvgx‘dﬁ&l

Sin, ksinins My o, kool s eyl pheny | ) -
dl%&%&ﬂkyosalény%fwlé@&w L.l%'%tl_%)y[\l"- ‘(,ﬁ Lclé%[); ?}2 ﬁaeﬁg%gllgox‘y,

caNpox@midoahlkyikd foe{deCOkylamifs, lasndﬂm;)sba’myf benyl; fif¥dbky, benzyloxy, a
03H2

P s R AR B PP A o g, s 9 B
residues chosen independently from halogen, -OH, loweralkyl, -O-loweralkyl,
methylenedioxy, hydroxyloweralkyl, -CN, CF;, nitro, -S-loweralkyl, amino, alkylamino,
dialkylamino, aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonyl,
arylsulfonyl, acyl, carboxy, carboalkoxy, carboxamido, alkyisulfoxide, acylamino,

amidino, phenyl, benzyl, phenoxy, benzyloxy, a sugar, a glucuronide a sugar carbamate
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X -, and a nono or bicyclic trial kyl ammoni umal kyl
residue; R13 is chosen froma direct bond, -CC,
- OCH2, C( O) and -CHOH; R14 is chosen fromggglcamgg

R15 i s chosen from - CH2CH,
W‘%?@’ 8)a| kyl and -CcOCalkyl; j is 1-5; k FETFEPEYET™S
and nis 1-5. [0012] In conpounds of fornula
VII Rl e, Rea_and Roe each represents one or two

ra&i-ddrd‘éREm“oKen i ndependently fromH, hal ogen, -OH,

I ral kyl 322 CF2H, CH2F,
OB pewowé% %F ’éﬂﬁﬁ% R’hgﬁﬁ%xﬁc ERFESeRty fone orciyyo
gﬁ:%:iduéy cdhbfn indeperdomB ok 1| hal@gzéh noy, %J&éfhlﬁ?l:a O@H3 OCF,H, OCF;,

kyl am no, ami nosulfotKX} aIk | ‘ami nos
2

dCab, l@‘r‘lerfﬁHzFosinqvcaﬁa}lkyl 1 @dl%bﬁvﬁoxﬂpwrﬂkb’gdﬁylcﬂ nitro, -
b
SRR ago, AYIBAR M IamELREAIAG, sliojaminosifonyl,
pﬂmﬂ:gba;mndsehfmyl ebkylsulfda:vgl aglsmkfwéracﬂmarbobew catﬂelalkbiwor 0,
| k l. R5 f R4, R4
RO fks b 2 o RO PSRk pheaL eyl
\QIRP Esféhl&fdﬁ ﬁgmbmnoex fluézol2-O-loesiatkybandi-0-%al R*°ak kylseNermaiR ! X
e repl ace y

- -0-, - - N(al kyl) -
- NQHH9eR fmmw?%?%%ﬁ%yg) ZNH “é’q%p&ﬁ}w“‘ 2O -conm,
Nmebe ”MH}@H(C ﬂ)l:%@fd%)p h-%@é!(b - NHEORE) .0coli=ad -

ené or -N (C=O) al kyl ene

[ Mmoi rand Aste ehmeln erpéeto Endydrmeadhon; ubstititestadey] o to 20
phggonscsl%%tlt&tg{l F.II)’P rsmfls! ttécgipglalkglomrdx%ﬁ}g offour to ﬂf}] c&rboPs and,

RAarfaeeut ca accep frier amd a co
t vben Quea ﬂnanbdndw(l(gO) de—CXC@ODE&n%@@dewalli 68 Evleﬂngrléﬁd8

P S2004/ 037 har cally acce abI
ﬁ{ﬁﬁe a'ﬁ.°8wr’%w§ %‘5 %a‘a‘f- SIS pes hosgn

O RfiepddtiediB fRNPH, Ka;lageanom hwérm;aﬂ ofHg oL @CBJ CH;, CF.H,
bi OSént hesi s; ](2) a chgl esterol  ester transfer

loweralkyl, methylsnedioxy, pysiroxylogyeralkyh oCY, SEy aHE: rSant :
(fawaalm CRkihd) lafkyBsdith, Qfall@ﬁﬁiu\/@hhﬂﬁsulfoﬂﬁrzﬁ%flamﬁx@ulf@nyl

per oxi SOYTEB§_Y ‘ol i f erator-acti vat or receptor al p

adighiyiaminqgsgifonyh a&a&sﬂé@whwﬁﬁ@lfwyéw@rle@f@mcarboalkoxy

a‘éﬁ%&{a?dﬁdc gfg?ﬁﬁlfcli)@?%yééﬂgb Ea!xrh&fx? )};) ng E)ﬁénto%% benza/loxy
Rfns&hosﬂ:arﬁltonaﬁﬁ,do(ﬂlﬂ)lmarr(hhwenjlqtsrbmdeﬁsacyle On@@lfrﬁb Rdf and R* is
[ 0)141 oﬁ'xext tr\}s!oro rl1{?£ R&CaSld 'hge c}p)\égnnxt Jené es &xtggro%;?n

h&ds™f SF preve ng an /or reat
| hmbgbnmmbmwcmmyl i sOclowaiatiqyl, Irr)eﬂﬁtchedidﬁd'emdﬁoxylowcralkyl -CN,

KA . e DY e sGR. A RePiR PP T e

I Bﬂc?ﬁhhﬂ'&ﬁuﬂfon&?di&ﬁdyl&&mﬁd@@lf&lyp%lﬁ&lﬁﬁﬂaa@fsul?&{yp %yl carboxy,

concentrations of LDL chol esterol; teducing t

c Sabealcoxy Pasbraxaprdes syl {oxids| aeiminn smidine pbﬁrnyb eyl i n
t BRerBk P ¥enRiRS TR R4, S€ruUM  reduci ng




bl ood pl asma or serum concentrations of C-reactive
protein (CRP), reducing blood plasm or serum
concentrations of triglycerides; reducing bl peghep! gpge
concentrations of apolipoprotein B;
“?&@?ﬁ%??%g bl ood pl asma or serumconcentrat?‘o‘?"fgsﬁ)f""037715
hi gh density |ipoprotein (HDL) chol esterol; increasing
the fecal excretion of cholesterol; treating a
clinical condition Ror which a chol esterol absor ption
i nhibitor is:jndicated; reducing the incidence of
car di ovascul & “d sease- ated events; reducing plasm
or tissue concentratipn of at |east one
non- chol est er ol or 5a-stanol; treating or

iRV entd g3 cM b RETAL I 0N saPT 8Wenfiiang, -
?‘r elt i r‘%@ﬁo(rc %mel i orating s?hﬁ’th%%“d? ﬁAl’g‘{:ein??é’radg‘twnauy be
[Cs BSH)alkyROSHGR il WHich bife d? AléICIH OFesidied i ¥AH alkyleRd may be
| east one an%I0|d (3 qggtlde in the bloodstream
gmipcest bySai-R00 S O sBib it Niabyl)t, N (PhenyOneNéaistiphenyy,

ARREIR gfn-g*ggegybﬂ, hGioReas! gﬁa@@!@(@x CHRIH; c=C-,

preve or treating o and preventing or

geanyleas P [(GeeBalkylene{KUE-06 ixchesdndrans -SGible -RastHhoOsPO;Hy,

' agii i St er. : i b her &j. BéapTagsa
o0k, KNG B ol skl A TARUL Lok Nl R Rm ™R
et habismemcbrdisyplistriaikgasufoniumatiykresidid; &Y io chdserefomamirect

b e T BT R MO croretrdty - SR A Q0o
R0 BlhoseHf frém CORPOMNEIROCHBalk At COOalkH; §is P& i€ Kro 8t 1-5;

ri sk of devel oping a chol esterol -associ ated tunor or
andigdyS-exhi biting a 11 1 9 DEC 2006 WD 2005/ 047248

S2 lte- i
Tioteb o aeaipads oERRLAE VR &1 ACAM T Bt katiBbos Il puo
efsidaes ¢hpsendndspendently frore Hapdeged, -0, t iheetakyle OCH OGRH, SCFs,
' ) ifth..
O S R NG o A RER e RARRY hydlo Bl 20 G i, -
Seowéralkyl aminp patjoylarsinnglialkyloning, amiersplfonys tatkykimss fongl) d

i PRERREH LA, B o T P oo oS, T
paYBoXERtied) bikgRLIfdxMdeNakbirhias, aniding, pheryd Getzyl, PharoR beiigiToxy.

t he prevention treatnent qof a disorder.,. of |ipid
ﬁgtfa’geﬁfepgwfn ]I—Iﬂ'ﬁﬁ-{a iﬂPP"ﬁg'quE’ eraﬁa&%ndppr%l- & wibpsen fremo|
fromthe intestdne; reducing the plasma or tissue
concentration f at | east one non-chol esterol stero
or 5a-stangl; ucimY the bl ood plasma or serum
concentrati ofis of YLDL chol esterol; reducing the
concentratiops of jchol esterol and chol esterol ester

in the,blo [, serum increasing the feca
ex @E”é’?i( W of  chol es? erpd ,(Ccrfécﬁadﬂhﬂemqﬂ@? inrvdiicheame er wibre -

' : ' - nts; dugi d
R S S el T LR

amaaqynt,r-Neﬂkmxelr:ﬂ)-pﬂ@(aa«ytn-nN(phwﬂm, W(ﬂwlbmmf t,-0(<0)-,
r | 0 S or conce ons O

e e M lerdions Tl DA RER A0 Cor um
OMSENt I'ataisedtnd @ipetihe @behtios ktitalio pheaticunich] Rir@Mtons

comprising a pharmaceutically acceptable carrier and a compound of the invention having
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pl asma or serum concentrations of apolipoprotein B,

preventi ng, treating, or aneliorating synptons of

Al zhei ner's Di sease; regul ating the productiocnd 6EC 2006
?5%4924[3 peptide; regulating the anpunt o; %941:1 4/037715

isoform4 in the bloodstream and/or brain; preven

and/ or treating obesity; preventing or decr easi ng the

i ncidence of xanthomas; and preventing or treating a

elpbiremterticdllyessptibliceuhtéranion anfetptordatig a@thmrallptdrﬁmishfg one

the | nv t i 0 n of. t

obpieat ey ybike P dnel R bz B ol sy e
ipfdiR (CETE) 1ﬂilb1®dim3§3$ thilé adid sdymest@aht, Q) ahicefit B&d or derivative
i nt esti ne. Assuchtheé have utility in treating and

&‘Wér@ HEFTPFIEARE MPER AL vaon EaGeRier alpha agonist; (6) an

e R I8 ey PE P ELOAP) SR, (1) B ERa el
meélcasmf (8) ahypegiycemicragentni@han mxiparémcillobm atihypertensive
ér\?er oscl erosis. The conpounds can be used
& gnutn geously in conbination wth other

ioma} i pi destirdagsot, the inventiontfelags tovhethddsdorspréfenting and/or

chol est er ol asynt hesi s, as CoA.reduct ase

it Ang; 4 Bsagd efﬂ% @é&&‘apgtf&’ct“& lqgﬁﬁp%p N&F‘%‘a’ StastPrQleania
‘aftb@dsbRRotic syRpeR; 3HiBltingStheMRSEpAbh Bf cHBle8iAS ki thb intestine;
rosuvastatin, nevastatin, atorvastatin, cerivastatin,

pﬁ:ctuamaéhed;lmﬂ plgsma\pa serem FencenseatippsafADncholesterol aeduging the
%%‘é@%&%%cﬁ%ﬁ%xopaﬁ'g&l@&gl es%éﬁr?tﬂ@ Blof glgs% or serum; reducing

rivastatin, sirrivasta
(levd plwsmabr seram dongentiationsaf Greactive protdie (CRR)stedwringdflood

non-limtin aml e h erll i d ent s
Bl hE3eist Sop BB F e fibds ¥ BESRd o BREE
tchrecepit #Ran bf dpohigaptdtein Bnimyrelsing wlovitblasmat héiﬁﬂi%or’fceﬁtrﬂfons of

BabRhS T Boisfet A oottt e el e At ot holesterol

RhteHped Wiical ARdiEes for whizH a2helyserol dbSorp@n Thhibitdr@inBRMted;
addi tional | y contain at | east one bjle acid

Jeligiag thedpeidence i raedigaspuiar tiseaseririted fyPRISTGHUSIRE Rlasma or tissue

Q@ﬁ&ﬁﬁ-&tﬂﬂl of ﬁﬂgasp&lc%ﬁ-\fﬁ‘dléﬁ@rolwl%g Bé-Steh SlGreat iEor preventmg
formul ati on rrayaSO Contalnanlcotlnlc aci or

drerciipninflammatien: geiventing) tsting prameiomtiae symptemny efsAlzheimer's
| 3

FEL Sl bRl SERMITRE200 135 ) FBicd B
piawidstfeamandfor braini of atsdyect; semyatiog t}alap’manta@ @poE tisofantni4cin the

c..acid erlvtve C|d31nc e .
Fibgeapcine o bif Pisterfil endBirintiing st acl GreEnsay décteasing
lieziaditiérica bexantHoman The mtheds diniprife sihiteAitla ¢dnigo@iddescribed

he, formul ation may also contain a CETP inhibitor.
’§H‘pl es of such are the conpounds identified as

iﬂF;(ﬁ‘SZO5 in'h foldRt Ap6ot, tHD@ventibl Befates30 RietholiLHBRbmBEGons for
9,414 (torcetrap| b), described in US20030186952

@WCWG@@GWEM a%wfﬂr@saswm@é‘rmqrn Abomededs omprisd so
%;Hfjst%-gxg Zaca;g g agqpa A% drouhn 8@9&%@&:&%3 ieAS toa

e fornu atl on‘may also <con
PAtIRCACT sk olf ddmetqpmg ahelptirelsassxfciataddmenrog alréedy e:dn’qnougmi s
identified as avasi m be
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in Current OQpinion in Investigational Drugs.
3(9):291-297 (2003), and CL-277,082 in din Pharnacol
Ther. 48(2):189-94 (1990). The fornul ati on mi)s Eﬁ(,sqms

“;*tg 53}(%9 L8N obesity control nedication. %E
estty control medications include gut hor 3@52004/037715
fragnment peptide YY3_ 36 (PYY3.36)(N Engl. J. Med.
349: 941, 2003; | KPEAPGE DASPEELNRY YASLRHYLNL VTRQRY)
@holastmar-mcmatedwmeofThegnqﬁho_ﬁ 3zl incdedss noaldmkrestenng a therapeutically
Se,ﬁs?ﬂvrc gmo?,{%t o%)é %gﬁ{) i m %} %@ ujl\%g{ﬁ(%ll atn8 rat least gnep othe)r ‘anticancer agent,
gOEGphet am Afth hypekt Qﬁhin@éntdﬁ rﬂﬁleslluben)amcterdf uﬁhﬂ’acturc compnsmg
(Xeni cal ), diethylpro |o dr?chl or.i de gqqge,&?te
4 QOBSAICT, HRSUUEINESA8Y 2 P e Tformpliaton ag de
in‘étﬁ'c{‘?xé g 'a&nmlsﬁﬁﬂﬁﬂﬁ%é Meaﬂﬁﬁ%\‘nﬁﬁéﬁ oh ff&%%rpose
vesl cul osus chitosan, nomane herba, gal ega (CGoat
Rhesen Froan ¢lie fr p_c\tcat;c)n, or@@mgtaaf@dixsordemfdxp@d metiabhlism; mhlbﬂmg the
L~ car it b
T e e e e
cdfaneed bision-dholtyteiodstsrol &2-Saestdnypl; bd.dihg/ih@the bloéﬂ' bla&ﬁﬁ or serum
(Aliz PL T7 Tul ar.i k, Boul d ,
g"r‘?f‘%ﬂ"’%’ﬁt“”’é ﬁ? %Bb ﬁbi‘fsgefic {fﬂ’b‘il‘i‘ga'!hf F?%E}F&B&?ﬂ%f °*$%ﬁ§%%@&d
aJhBia&e}oll BrGn 86 ibthol plaRfi@ ol sbhum; diteeasiRy the fetaPex crekién of
formul ati on may al so contain a hypoglycem c agent.

Bhaleperod reducig thejncideycepicantiongse U RYBRIS; reducing
B o o R AR DD B o preyencig
gasnBardoftanimsatony edusingdiovd, pl@mg or sepgn grceriwatiows, of triglycerides;

kR e S AR, Bl SR
cxhiastﬂ{amr@aam (ﬁlﬁcentrglﬁ)ylb?tf aMHpo?dtem &n pﬂeamlndg]n;eatg{g pil amedierating
an | e or al | .al S con In _.an
it A ers B P R, wiTea® ROrGane Brbuih,
%Qﬂ&ﬁgtﬂ@ﬁﬂou& OOASIE iddTemt 9 inub Blbbd%&edﬂﬂyn@dr?dimﬁ Qdvahtihg

an anti hypertensi ve ¢conpound.  Exanples of classes of

ami(omyﬁ@rqgahgqlwepr@@ﬁﬁwcﬂgwwg&b@n@ﬂ?nai pigegnthomas; and
d;Fr Efeatin fdlofBRFBhsocib@alsRES, cal ci um channel
b oc er angl ot ensi n-converting-enzynme (ACE)
i nhi bi tor and angiotensin Il receptor antagonists.
I%ggﬁéﬁes&fg@ bbARL fSeign! vat i ves. 1ncl ude

or ot hi azi de, and pol yt hi azi de.
Boaryl es Cm‘mpbﬁnchwf treeegiscepésentk@bysformulad O0%, aatl & A3IDabove are

nmet opr ol oIoI ti lol. carvedilol,, nadol ol ,
P S o P tent oEbhg o P ol eSS BT BB RS

l %&hgg énd ;&e&ﬂ?ﬁgdm;ed drmﬂas;autﬂdas h?pdrﬂﬁ[bdﬂemédﬂﬁa and hyperlipidemia.
a 0||nen|e| nica I Pl .Nne I Sradl pl ne,
f%%eﬁemfm@r effedt ot @Wﬁv%se% p ? i, the; ComppRn sggalﬁifplég&&f
ARGRER 984 Pre CRARYELSS tiREssEIRA¥IRE TheEEmpduRdl &h'b@ hediaBdntigBously
delapril, captopril, enalopril, lISIn@g@

qmlcnm,bmatmn il p erdmmhpldes@m&eeq@fmqﬂudmg tora f ¢holesterol
f&géﬁ glL lsuci{%'ﬂ]\ﬁéldoA rea\w{Jasg 'l-]h\/lG @@&r@&&ﬁasgfnhlbltors
anglrrot ensin receptor antagonls s I nclude

ciavidds the {‘statins’:iloastatin, sEmvastatimpmaastaiin, roswhstatgiamegastatiand

a

rC)Sé}z'xtm cérivastatin, pitavastatin, fluvastatin, bervastatin, crilvastatin, carvastatin,
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[0019] In one enbodi nent, the invention conprises a
conpound of the invention together with a statin. In
anot her enbodi nent, the invention further cotrrif€e0&n
osen fron1n|aC|n a sequestrant an

“Rgﬁ@%%gﬁgln anot her enbodlnent t he |nvent|g’r(f%m5‘2004/0377:15
conpri ses a conpound of the |nvent|on together with a
statin, niacin, a sequestrant and a fibrate. [0020]
?ﬁhatq@nesmvastatmwelnmraenatim gnddatyastatin: &t fugttier listing ofwidingifing

ntlon or tnent hol est SSOC.
? es;of tg{ypgh?l% § ag%nrtset%ell?wgbr %a‘%ﬁ? ?’%@Lm? ‘°d“e‘<’}§ﬁ%?n ng
?chﬂhﬁ@ﬁtﬁd grseasiavetian ety belfound rcohimng ddyofdxhpdurt 698,156,
t erol - associ may be ei t her

Ao CEORARTH: Qe SR WHCh HE P perehy ierence

2R %9%% & M\,@ khe 68 QAion S AGHBRUY dsntah af 1B&t bAVERGEERAN
e co-administered with at | east one ot her

amucsmnt: diequageants inplfe¢holesiyragune, calestipeliagd colesevelam
B BB The IRl Y Bl ora BRI Bfvaive gt
didoginic aeil d?:ﬁtratmgsemolmde:mpttmml muxif]:lralbsrrand (a@ﬁﬁihox, 'lﬁle formulation

taxape, or, an LHRH anall%%t sho he ef{'i %‘%i’}? b
B2y elsa cPHAP 2 BeroX e Rl ‘“1"45‘ 2665} Y. Y oo
BEDL240 Adnaave! ]Ifibﬂicaﬁdid%ﬁﬁﬂhﬁieffﬂfoﬁ&@mlﬂﬁﬁrht@{gefdfﬂﬁ&ny

are resented in PCT application WO 2004/010948, the

Slseegrm e ARl B fopggulation may also

ILQQR&] Elmplgpmgwgg m@fcoﬁﬁ@nﬁf‘iﬁ@ﬁﬁﬂ&% FBD.705 in
uce Ot chol esterol levels in vivo

@\JM A6 (623202 03-7 {0fn mndbaP-2AYU4 k4t {tar @Wplbh ﬁPSﬁHbed In
éﬁghgﬂilg?ﬁ %3881 y}él ap&l?i %59 'Exrgrglplgsre&' &frp ﬁﬂlgltg@ lafcglﬂ% HWund in
@'ﬂﬁbﬁ(ﬁ@@mﬁh irplngestpaions [redd 4@}:2)9/%297Q2003¢|'Ifhe forafidation may also

0Si t,i . scl osed herein, r exa usef ul
fss?'@w ACLC iR BRET R °f§P°2\Fé%$F BB e e 89 R hbtive
Cgtrét iOpHitiyoia Thv ona P (9)&91uamoss)amcmmdszm
mﬁxh prostate col on, endonget rj or breast tissues.
G 8p CIA0 T hpileson oy ie orieim an obssit

ebhEst ledRafifRS @Ex% Rs opr%Elfy%Ml 'I&@ichﬁ/orﬁﬁrfcﬂi& g ChoRHBHeNT
or a thera eutlca H"ef ective anount of Eggfund

dragmentnspticenVeess AR Y Yras) (A daet . dvied B4P: %‘Bn%‘?‘ﬁs AR@q st
I tHeR -
R P S R NIUPRORY) g feltn e AP T e gt
mhmcbslt)eqxemdmé ant lehhblttrsxﬂ iglpnl) osibutrainingrighentermine mbendimetrazine,
%%razé) hy%r%&gczrfdegﬁ?cﬂ&g Uﬂ'ﬁgatgédqcaﬁég §%\?1&3§05é0rx]1th§§1$)5hlonde
LQ'Samme) dmnmae (Hrozas), Aaysropie, hpld!ﬂrapéhrorhimm gmmfatdambogxa,
i ncl ude roi da r non ter0|dal anti an ens such |
ot LAt tack FRESORRPIT). CIBTE TS Tt Biess (Goar's
R Brendhl lilag)TE gét‘l:d hﬂblek@ma L-bdrhifihd) ﬂb&r(ﬁ'@um plantago guar
i sobutyrani |’ de bi cal ut am de &§ASODEX(r))
ibFﬁ)t%#F'éié Oy egiFRAROSIeTong, @ETRAN quwmé@memy ‘B-hydroxy-
BAHABR SR TT DG RlidymnePLC) PRAMARIN 'he.; BSRAG €D) Veeehrelin

estrogen
antagonist, Acomplia (rimonabant), AOD9604, alpha-lipoic acid (alpha-LA), and

pyruvate. The formulation may also contain a hypoglycemic agent. Examples of of
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receptor nodul ator (SERM conpounds such as tanoxifen
ral oxi fene, droloxifene, idoxifene; taxanes such as
paclitaxel (TAXOL(r)) and docet axel (TAXOTERHE(% bkc 2008d
gs such as goserelin acetate (ZOL
‘Zﬁ?ﬂ@ﬂ%&%.m acetate (LUPRON(T)). [0023]% 2ighioggps
the invention parallel the conpositions and
formul ati ons. The nethods conprise co-adni nistering
classas pHitypeglycemic agsol inslude theeternxispmg prdiiécrrapeaqﬁivatat feyeptor

ff d
B A e T e b e R Else, et B P faRchel g eirgpmin,
%hﬁif&hﬂ@cal&ﬁfahﬂiedfoﬂgﬂﬁnde(, Byetctiexasitié, agiemide; hlorpropamide,

d| et hXI stil bi@xtg{ ggl Dﬁg pég@ﬁlwc%%ﬂ%gbggm?stro%ecr‘lmtam

@fl )a.ntfbxtcﬁﬁtaﬁﬁamplé‘!& ahoxidhRts liAdnkd ?ﬂ?yugﬁ and A&T1H 6677

‘sel ective estrogen receptor nodul ator™ includes both
é@tlsbg enTlgformyaticamoayeatsorconfain ap antthypertensive gompoued. &xsmples

i rec
oSS ek oMo b bl BT QR RGP Rl Bhersic
puckérs, hiatum- d&hnefb HiokerH aﬂglﬁcm&ﬁng-‘éﬁyﬁﬁQECEﬂ'ﬁHﬂaﬁor and
PCTI US2004/ 037715 agoni sts are.co nds .capa
AN A e R
my&@@iﬂoxaﬂﬁzmemm&bmzﬁa anaip&mmldefmﬁipre@gﬁma&en& ablockers
ti ssue. Estrogen antagonists are ngounds capab

echdeggnelgl, F’F?@Pé@?lr prgeEnqlele Bmploh cgv@@ .nndq%%lnmbnsanrolol
L SRPRs lcup'{l Lhtbh 8 BidcRérs Hehia@ Rﬁxdﬁ{ I%ee%r% g ﬂﬁé

t1ssue npl ary SERMs are: tano atent’
4yiaipisdbifedipineh pidardipyte axmstipine nfelodipie, lﬂsﬂlépine, and diltiazem.

raiptes i B ap ERfbeleatee (5 M il Rlin camgpeet

tehﬂoﬁrﬂ)ﬂfﬁﬁﬁfpns q&mhbrﬁ penE@ipﬁ[]lenaﬁepﬁﬂ,ﬁraﬁa&aprﬂ 138iopHD) Famipril,

an , 239, i honesg of the inventi Iso
BB oot B 3 T an P B T et TAROUE st Paesarss
abkdatta oQH@Artand feliREih] HddpRbome. [ 00241 Certain
conpounds of the_invention my have the additiona
APRUZht aght ans smbodiment, dg Jiypriog cemprises & Kenaind phihe Fyemtion
lt@ctﬂe?%ﬁix 2 stabih | ﬁ ah&ﬁéﬁ%bﬁ@ﬁleﬂtothe *ﬁWeH@on kT %&hﬁx@eé’ an agent
absorbed into the manmmal i an circul ati on upon oral
shogen fromrmiadin g sequestrant and g fibratey fIn mhether embodiment, the invention

[ i d
R D5 b AT o U S
Sblogener a accordi ng to the i nvention include conpounds

O&E}f J@é‘&%ﬁa and Whl %ﬂ P@'}%ﬂéeﬁg&%mﬁon or treatment

th‘@ﬂles@)olyasso?vﬁlﬁ@hiﬁ@tb patxen@hl(h@a!}c@rlﬁ@*ﬁ risk fidvelopin, 2

wherein the left end of the string is t

) 4-
ﬁé?lFﬁtefB‘raSé‘tcéaé@HH’é‘ﬁ’t orgalyeady exhibib a Fplestng-agsopigted famarn ahe tumor
b efing a%@m&ﬁ‘@r asﬁlﬁlﬁgﬂgnt thrforlof e pPdstite, glfcasqteg %ﬁﬁﬂl of O

thé phenyl rin her subgenera”of conpoun
fcehony Thecongp of 'tkre investiongmay toAosadainifegred with at least one other

anticancer agent, which may be a steroidal antiandrogen, a non-steroidal antiandrogen, an

estrogen, diethyistilbestrol, a conjugated estrogen, a selective estrogen receptor modulator

(SERM), a taxane, or an LHRH analog. Tests showing the efficacy of the therapy and the
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RLRLOo NN r U~RZ_ R2 4 4 R5 > and R5 (DA
"PA 100261 Fut her “subgenera i nclude conpounds of
formul ae OA and 'PA in which the ring bearidd BECi206

worobdr7faar a position, e.g.: 16 1 9 DEC 2006PC¥)952004,037715
2005/ 047248 PCT/ U82004/ 037715 RO NR2 aRu B In

anot her subgenus R1 may be H or 4-fluoro; R2 may be
4-fluoro; and R4 may be H or _hydroxy. In another

wgtipnplafos combination ﬂmsﬂpala@ %@Pwe%ylc?%svphf@m MO 2p04p10948, the
&ik@&%&ﬁﬁgﬁ‘&%’f&b@h&@ ntBg ayr}m%h&eon i ncl ude conpounds

and R4a are chosen
002 p e n dde tcbppdundsiofithe ha¢mea may réchice izorlal chrobdsteenl Yevels in vivo

C 0 %. are chosen from
FRORG e St BirttoR o e iR 6 PEanen of bonign
SOARMEASE chaesmblcd@sdaﬁteu&uﬁ&@ae&hoiers@mmgseél%&&lpﬁgwm or cell-

hydrox onpounds in which R4 or Roe is hydrogen;
.%@%WOMIW% heggin, fyrexamplenee é?Ff‘ilerfrﬂle ieAmDens and/or

ﬁwern%a/ ofﬁ%rp%sﬁyllc dfﬁy«% Welf ¥ unfoh: ke%ﬁ' »atnﬂiﬁrw#

and aryl sul es of conpounds
¢ohan, gmt@meh@é,@rbwmpwbs one of R a, Rda and Rya is -

@ gzrlglg E%!?l "?B%é“w’a ?%f @en g’“&?‘%ﬁ%@a&%ﬁ S (&’Sc ?\TFT?CZ to

S26nived atig efiatye adeCﬁzGEerb@:uﬁBﬂlyhﬂ'&t@é aimb@il of @ Bénpound
ons. this series of

aal of . four car
@%?Fﬁ@&ﬁﬁggve%wedﬂﬁ Pé'S% ) eﬁSbw&o ef gAyticanger agent, for the
bzt or frevdntibn Bbelibe pﬂﬁQnBﬁﬂpehﬂJpﬁﬁ oft IBL th&EstdrAiLrdlafkd

di azabi cycl ooctane quat: +
benign or malignant tumors, particularly thosc assoc1atcd with prostate, breast,

endometrial or colon tissues. Examples of agents for use in compositions and methods of
the invention include steroidal or non steroidal antiandrogens such as finasteride
(PROSCAR®), cyproterone acetate (CPA), flutamide (4'-nitro-3'-trifluorormethyl
isobutyranilide), bicalutamide (CASODEX®), and nilutamide; estrogens,
diethylstilbestrol (DES); conjugated estrogens (e.g., PREMARIN®); selective estrogen
receptor modulator (SERM) compounds such as tamoxifen, raloxifene, droloxifene,
idoxifene; taxanes such as paclitaxe] (TAXOL®) and docetaxel (TAXOTERE®); and
LHRH analogs such as goserelin acetate (ZOLADEX®), and leuprolide acetate
(LUPRON®). '

[0023] Methods of the invention parallel the compositions and formulations. The
methods comprise co-administering to a patient in need of treatment a therapeutically
effective amount of an azetidinone according to the invention and one or more of: (@) a
steroidal or non steroidal antiandrogen; (b) an estrogen; (c) diethylstilbestrol (DES); (d) a
conjupated estrogen; (e) a selective estrogen receptor modulator (SERM); (£) a taxane;
and (g) an LHRH analog. The term “selective estrogen receptor modulator” includes both
estrogen agonist and estrogen antagonists and refers to compounds that bind with the

estrogen receptor, inhibit bone turnover and prevent bone loss. In particular, estrogen
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or (3) RO,R10 and R 1 taken together forma
gui nuclidiniumaquat: ON [0028) Sone of the conpounds
of the invention are quaternary salts, i.e. dd& D&hi206

W Sdol igiherefore they will always be pres

saﬁbgﬁ‘ﬁ& her compounds of fornmula I 17 1 9%&@8@377]5
WO 2005/ 047248 PCTI US2004/ 037715 may contain basic or
acidic residues, allowing themto be presented as

apddigs ark Bomp@indcapatisof Hisdfigy ©nltcestrogeh heeptor dtek thatdMalian

2 32k il e o s SIS B L LT gt 25
O EERNY Bipapt bl bifldiex @-the &6 EH rédpiot Sted irkm¥thmhlianYissue and
hydr oxybi phenyl -4-sulfonic acid is intended to
J_oilgg[mxg dhpsackiens gf ptrogyin that 4ssue. Exgmplagy SR Ms are: tamoxifen (U.S.
[

TERE P RGN RN e PR RRRI) ol Gl e

Pl 8 1068 ymidopiienerfbiSe Baters 41839, 1 8% ced tmbixgermsa Fot the édxans seoU.S.

alts roi i ves..f.rom rmaceuti cal l
PR AP L NS o B TE, KRS BERE TRERIS 585 ko be
Q:EHEBQM&I etsmfaafclhflw oﬂzdﬁw&&oidbtlﬂ aﬁtédﬁdﬁ)hma g@qudima ai&%ﬂet ?bl e

ar naceut | ca acc ta e ,.pase a 111 Qn .sa or
ﬁ?@‘%on‘pgﬁm CRgRPOLRS 03 e dBYFRioTh P bavs e CF g advaniage that

IR ARRES sBGittholeRérd Padidfor ADILASveRNshileitbnlsBRe RS Beiff
quats, water (which formally furnishes the hydroxide

anprocipbly BRserhsH drgo the anagruealiny sir@datige upqucsyl ad@inistration. Asa
| U [
APARR R Ao Rt e Tves, BERRAR, frecly B RO e
dhtbankais) froasewed. f umarat e, gl uconate, gl utanate,
colate,, brom de,,.chl gri.de, .i sethionate, ]actate
A0S, o, Sonenert inide s dent R PG BF e @ and
¥ {f Whieh URSBRBECkond-@M, OHICI@D,, SUBSEHAT 8(0)GH4CELNat e,

sulfate, tartrat trifluor tate .
e SCHoRa ORI A0 8RS 65 <Cwappegpin the et end of
3hJitARS B thBim 08 Atatlnér@ tthe aR0NIHSRTRIz AN BRI &rdlof the string
ascorbate, aspartate, calcium_ edetate, canphorate

catsypoint ef ataehment © therlspyaing, Othgpripeances of cpmpaipds ef formulae

QY Gh PP Gude A G PROaCet ate, edetate (EDTA),
edi syl ate, enbonate, estolate, esylate, fluoride,

f or mat ti'sate, gluceptate, dk'uc at e,
gl ycer oplgpspfhat e, gl ycol ate, glycollylarganil ate,
hexyl r esoRe+Rat e,,Chi ppur at.e, hydroxyn

i odi de, | act olji
napadi sykat e,

syl I coti nat eg40l eaj’e\ or ot /Rz
oxal at e, s—a&@al mitate, at e,u——@
pegti : ymer, p | et hyl ' , picra
piszije, opi onate, rhodani ges | at e,
febatate, stearate, tannat@#nd thevcl ate, tosyl ate, and
the |ike. Wen hhe compounds contai n an ac\%gi c
resi due, sui tab‘Pe pharmaceutical ly acceptable base
gdolid]i on Fudei sibfeneratiidudeanmppounds offbrmiie: QA @6& WA in which the
i pvent i,onR_J,ncI de ammpni um netallic salts nade from

a8 FERE PR POStHRRURS nagnesi um  pot assi um

sodi um and zinc or organic salts nmade fromlysine,
N, N - di benzyl et hyl enedi am ne, chl oroprocai ne, choli ne,

nate, mal gnate, nesyl ate,
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di et hanol am ne, ethyl enedi am ne, mnegl um ne

(N- et hyl gl ucam ne) and procaine. Gther base addition
salts includes those nade from arecoline, an@ipao€006
waidosid248enet ham ne, benzat hi ne, betai ne %B@ 037715
cl em zol e, copper, deanol, diethylam ne, 8
2006 WD 2005/ 047248 PCTI US2004/ 037715

di et hyl am noet hanol epolanine, et hyl enedi am ne,
ferric, ferrous, gIBca\ gl ucosam ne, hi stidine,
hydrabanine, inidazole i# prog¥lan1ne, mangani c,
manganous, net hyl gl ucam phol i ne,

nmor phol i neet hanol , n-et hyl nprghol i ne, _,

n- et hyl pi peri di ne, pipera pi .di ne, pol yam ne
resins, purines, theobp¥ e, UFF<£Egﬁanine,
trinmethylam ne, tripropyl gine, tr i ne, and

t romet hami ne. [ 00 ertain subgenera of conpounds
of forrmulae |11, nd VI, Rlb is Rl12 ;R 2b and Rob
are chosen from H, | ogen, -OH, and nethoxy, R12 is
(C6 to C20)a|ky|eﬁe- G in which one or nore -CHQ-

residues_in sa d al k ne. my pe repl aced by
Inggother sukgenpg i ay b eé@%)ﬂuor&p @P&Eﬁ—ﬁ‘ﬂuaﬁ?dméﬁ gnwe%w

by &5513 %Q%M&sxﬂ%laﬁ/@'l{ aaqksare%waf oxg. @ further

enbodi nent, R1, and R are chosen from
[@B02Rlal og@thq,r sulmqrxera p,gponhm th@b@ymvmgn mglu(i@@amm)unds in which R',

REON, 44, BNGiR QNOOEH  BSr Bl I Hof 1 Alfigeh, 2B U5 mbiloxy,

emaimyd 1)1-wh1chG§('— /Riand RCb:te@hbs;en &m HG a ssgarpd@sc&foxﬁde@ﬂd a

et e n i v P M chof Pk ghd Bydsoiy;

Mbﬁiuhﬂiﬁﬁ RéhSchITEloa R i§ drdgen; Cb‘éfdp&hﬂdti enwhich RO Al chwslen from
is intended to include_ linear, branched, or cycli

RoarsaeBidrRss, Saveralior d¥lowerlioldihs) et suday! taﬁ%i‘réﬁ\‘lfor’w en
EQ&nﬁEJ’@*anﬁ&mﬁ%ﬁ fohrtli£H indld¥e s M wigkipss &f@'ﬁkhxéhd R js -

r carbons. Lower alkyl refers to al

kyl
@vét}]ba B? , X2, and -(MA- 5 cheran Bomalth th CathydwcarbamafCetp Cao

PRSI S UBRBII AP e Sl Mg e
psfop: wfteente darbcmsefle thisggried qtybmmaawm eamé Rj zepy lcaimalkyl

t hose of or l

b5 B &8 0 il Bl Bl i ooty Qttant ey
C18, (19, C20). Cycl oal kyR-+s. a subset of al kyl and
i ncl udes cyclic hydrocar -3, 4, 5, 6, 7,
and 8 carbon atons. Exanpl of Nycl oal kyl groups
i ncl ude c-propyl, c- butyl, , horbonyl ,
adanantyl and the like. [OO 1 to C20 Hydrocarbon

C10,, C11, C12,

599 C‘éﬁ R' %@%r ‘Emllgl%()%) “?thcl udes

cycloalkyl al kenyl , aIkynyI aryl and

conbi Na S~ t her eof . Exanpl es i ncl ude benzyl,
phedet hyl” cycl ohexyl net hyl, canphoryl

[0028] Some of the compounds of the invention are quaternary salts, i.e. cationic

species. Therefore they will always be presented as salts. Other compounds of formula I
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and napht hyl ethyl. The term "phenyl ene" refers to

ortho, neta or para residues of the 19 1 9 DEC 2006

WO 2005/ 047248 PCT/ US2004/ 037715 formul ae: Bh@EL 2006

“[(p@asad“ﬁhkoxy or al koxyl refers to groups ofpcdiustonsdrrris

6, 7 or 8 carbon atons of a straight, branc%

cycl | c configuration and conbi nat| ons thereof attached

to t he parent struct hrou an oxygen Exanpl es
meY KX F dig TR a’b m‘io Sﬁfeé?%%éi}?s salts. In the

caaﬁhfgp,ree;eﬁlc@eayme £& iremaaeflks%ms afichs! f3fedabdpf, a claim to 4-{(25,3R)-
Lower - al koxy refers to groups containing one

cuiBonE(4- ﬂ@qrhd)@?}’m'é -hydrekmremd]-4- Pml}n}ler@eaﬁidhy?-yk}e‘f-er s

t%el ryglg S’g'hg#ﬁ%“%&éd%éé%e 5] ave aéﬁﬁf@% (%3&8,3@-3-
OX3DSn(4-finosoberd)- B-hydrmﬁropFrﬂt(Mmyrlﬁpmpyamndm 2_?,1 3;- |

e Iike e term oxaa is
i biph T oienath Tt o b ac e ReallE Aeep e S terg to st

aWRbsk BEENdrich @drived R %ﬂm&&ﬁ&zﬁ@‘é@&pﬂ%@l@ n@m‘dﬂ@&ids and bases.
Abstracts, published the Anmerican Chem cal Society,

1Waen thg mnmwmd@ gentaina qv@é 8t # basic reviducpsuitable phagnpceuticadly
| oot Rl glaéf QaGASRAHIRE e goegg?@gse biife ??é%’eg?i?%/éﬁog Rfad
emhxgamb acids; prgasic m:lldamid/ in thd¢aaebiaquiats awadera(whih lfgﬂnaﬂyeﬁmmwhes

e i B D Bt By A AR B o Bl GRS (osyiace,
Ebfe&miﬂuﬁ ﬁlcaMhatd ébisaifhty) dafboﬂme;tcb:)nbhcaﬁmfoﬁm fejthatd) bmmeapsdnate

03 Pol refers to nd. or reS| due havi ng
pgfﬂ"‘&?]“? glpe e, el ,sgvcﬁata&n@m > FHOpdp dsefienatintaciate, gaeate,

afnkidle Smhrtelid, el tiAnsulMrtel fVica, nftrald, P:Qﬁkgﬁe Bﬁl\f&hé?ﬁ@nphosphatc,
repl, aced by C- OH baonds. Conmon poI conmpounds

i fYesinate spifate.darkats) Eiflyorgacstats, p-telpgpe ﬁomﬂs, acetarpidpbenggate,
Xéd]}iatteo Ial»gxdiﬁnﬁlhﬁ@éah ?lﬁ’te'ﬁﬁﬁir&ﬁémylédc&%?fé ﬁa%rl{eﬁé aE;Eﬁhtg Wakium
wi Il general irical

sz,' aqm}lorm damﬁyéaw, @am@w,feproatesaapmb@, Gindmatre metaatey

b

(ﬁctggrg%%%éé g{itgytl: er I,E%Xy’l%ygéfnbgﬂ?es ?sté)lnte\/\é}#lg{)é, fi{ur?C € %rmate,
r geaitisatsy gh:ug?ats, glmmnimatasglg:lcwphmsphate Jgdeeaee gﬁk%qolllylmﬁrera& f
t.0 _groups 1 2, 3.4 5 6, 7 8 carbon atons o

e RIS, bIBpuAE EroR RSt oty iFigPiogRe, malonate, mesylate,
Siepadigylte] napyykatd, dicatiegt, alkate Ar61aM] dxalafNekogRARAE Fainfiig:,
t hereof, attached t rent structure through a

t h
e, PeTUTAE @P AT RSy 8 baghiteyadsy Bicrabey pidglatsropionyG
Vo 2800 HZAAE L Ga B0 0008 4l e R When

resi due’ may be replaced by nltrogen oxygen or su
ate FumRrpuRds qoRERin an acidic residae, suitable pharmaceutically acceptable base

addition salts for the compounds of the present invention include ammonium, metallic
salts made from aluminum, calcium, lithium, magnesium, potassium, sodium and zinc or
organic salts made from lysine, N,N'-dibenzylethylenediamine, chioroprocaine, choline,
diethanolamine, ethylenediamine, meglumine (N-methylglucamine) and procaine. Other
base addition salts includes those made from: arecoline, arginine, barium, benethamine,

benzathine, betaine, bismuth, clemizole, copper, deanol, diethylamine,
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poi nt of attachnment to the parent remains at the
carbonyl. Exanples include fornyl, acetyl, propionyl,
i sobutyryl, t-butoxycarbonyl, benzoyl, ? £
car bonyl and the like. Lower- acyl &ng g%a

“gfgﬁ%éag%ntalnlng one to four carbons. [OOSff% 04 &S
heteroaryl refer to aromatic or heteroaromatic rings,
respectively, as substituents. Heteroaryl contains
ahmhylmmmwhartohreee\am@peqﬂwéaneﬁemml feuicef$rrbuy glubgming, or

Bot.h re noc nbered aromatic

cﬁl REATIAG S fé’ﬁﬁ’?’l l’:yd{'al F‘%ﬁéf |1%0P§0py§unfomwr anganous

ah&QRPLIuCardihe, Hdrpliolia, mrmphoﬁnedﬂmgm aethylnidrphoting, &-ckBylpipéridine,
14-nmenbered aromatic or, heteroaromati c rings
‘gz‘élﬁ@éieed

AiRAFRRiTcs Piperidine, golygning gsing, puriges, theabrgmipe e
54391 )éﬁhh&t Wlﬁ@hhﬁl@ﬁmeeugi tror&%ﬁ%ﬁx‘ibe napht haI ene,
an ter | uorene and the 5, 6, 7, 9lz
dﬂ@lZ910 némbsaftaeobuégqnnlamf eommuedmf)fmlléaeﬂllnyi amdwYIIuE JisR
d az d
bgn Z0 Sy Se’% ﬁfng‘)z% thle% Ura ﬁ d:lﬁeztpéryly Haz 2{@6 to Cyo)alkylene-
o6 ihich ene ox1 R uCHp Iresnimes i Lsmd aliglenamay byreplateditye;0-, -NH-,

ey pr f B ahend B s et FaanOatyt Py lgeit a sugar. I
AR eBbodi®nt, RE NP | RDIREBAY RYAre Bitfier hém H, Kﬂog@{xp@@,] and

Substltut]ed al kyl, aryI cycl oal kyl , heterocyclyl etc.

raetBexy; & ol Kyd to Caq)slkylenec@m Wwhirkgre or gorgyeiHyr FEigBps)ip said
TEN{dyPRCCHHS
ﬁ ace V\Aetrgpﬁ'%glggggnaﬁﬁal Iggl Kyl bﬁ] (?r gﬁ)@?{%m’ and G is
Iccmmndtdmx&)ﬁham@bwyand:mlu@al koxy (aI so referred to as
al koxycarbonyl), carboxam do (also referred to as
al kyl am nocar bonyl'), cyano, carbonyl, nitro, am no,
ab&fliasdsno, di al kyl am no, nercapto, al kylthio,

SASG S AT g PRl e

heimitRasy! oxy. [00401 The term "hal ogen" neans
fluorlne chlorine, brom ne or iodine. [0041] The term

"08Hr i Alkyldeimanded tp dnclde Hasar.duanehed, aroyglis hydersasban structures
F@%c%)ﬁgﬁjatxm&%e @v’}g? 850 ftRdrwisk fetsfri‘aféﬁ I'the tei‘ngﬁ‘éferggd ilm '8f 20 or

Sr.: Van Nostrand Rei nh
Yigmier carbonenbgwgatélg'ésf&&hﬁy ablexyt rovsschi dt B 3c©rﬁﬁnﬂ §@drb9fl alome.

CBrpifles IRAEGLORER B B R oL 0L RREFLARPR A Sana

obut-arid eigeritken Mdthyﬂr‘s.prdﬁm:doi’rdfd:reedcaﬂqybmdaﬂqmnc g@sps are those of

Crseabon (e Gr O ey Crid T Ghith Hly G Denfadstdin 16 Cr
hapec Bydfopgaﬂclaﬂpms @diBseby il hd ngaeaaaszy&mmy&be&s&i grougps of
ar ougs for droxyl, such as acetat

a%gh%ndi bapiatams. fsarelenef %ﬂﬂﬁ@wgas WF‘PH‘F frofoRg. ¢-
tfi{t Usgoo4f§orb&ik%11ad%m 22898 1iKW0 2005/ 047248

1037715" as intended in this application, are
aWQbZ]noseCn tPIQZDé‘b’df%%@S@ g Enlfal G564 G &;IQZ)S%; G, Clo, Cii, Cia,

qui no
comblnatlons thereof Examples mclude benzyl, phenethyl cyclohexylmethyl camphoryl

and naphthylethyl. The term “phenylene” refers to ortho, meta or para residues of the
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rhacimose, manno- hept ul ose and sedohept ul ose. Anong the
di sacchari des are sucrose, |actose, nmaltose, and
cell obi ose. Unless specifically nodified, the gﬁE‘@rZﬂﬂG
‘ﬁﬁ shgar” refers to both D-sugars and L-

&N30HAP may al so be protected. The sugar <§%ggmmmynﬁ
attached through oxygen (as in US patent 5, 756,470) or
t hrough carbon (as in PCT WO 2002066464), the
tbirmalaesur es of both of which are incorporated herein
by refgrence. [0042] Reduced C-attached sugars or

G 5 conpounds are al sp enconpassed by the
[ [ I whi ch
3 ) re
/mal |y
g froman al dos€ by reduction of € car bonyl

group. [0043] The term "glucuronide” is also used in

its normal sense to refer to a glycoside of

gioaspr OﬂA&oﬁﬁbKﬂkoﬁc@l&éﬂ}s td peupssfih, 2,ssuga9r 6p’hbltﬁidim15®"atoms ofa
refers to no-, di- and ol acchar in ich

SiFrety br ﬁ‘ingP Gy SR fieuratign éndo‘g’ Ep é‘Ha“élgm the parent
StRIcRABEBir&iSh aRdkyder UL RdrhplesafclidftaRdthoxy cam@ r@bﬁﬁcya@&bmpoxy,

substituted phenyl carbamates. [See Detrners et al

wmvnﬁlcmyo@ﬁgpbexymma@ﬂ the fike. Loygr-plkoxy rERetp Srays eqniaining

. rence.] A preferred sugar
b aferr‘g{‘%}b?gs. h%étﬁb{N}‘p refe%E@ HO NOYHO ~ O ' |

(ﬂﬂ@ﬂ—lo HOkhallyl refi@s tel afkyl H@d[lftmmsr}ucaml mye ngrboma(msi their

h d f d
g bverdichs) Rt oin SRRl bl e SRR Pbiecor 22 4
the Doy pt¥foxyVICh, 9@&5&@&?%& t}EQ'lRIeU$R@QAﬁ 0xaalkd/bis intended as it is

understood in the art [see Naming and Indexing of Chemical Substances for Chemical

Abstracts, published by the American Chemical Society, §196, but without the restriction
of §127(a)], i.e. it refers to compounds in which the oxygen is bonded via a single bond to
its adjacent atoms (forming ether bonds). Similarly, thiaalkyl and azaalkyl refer to alkyl
residues in which one or more carbons have been replaced by sulfur or nitrogen,
respectively. Examples include ethylaminoethyl and methylthiopropyl.

[0035] Polyol refers to a compound or residue having a plurality of -OH groups.
Polyols may be thought of as alkyls in which a plurality of C-H bonds have been replaced
by C-OH bonds. Common polyol compounds include for example glycerol, erythritol,
sorbitol, Xylitol, mannitol and inositol. Linear polyol residues will generally be of the
empirical formula -C,Hyy+1 Oy, and cyclic polyol residues will generally be of the formula
-CyHjy.10y. Those in which y is 3, 4, 5 and 6 are preferred. Cyclic polyols also include
reduced sugars, such as glucitol.

[0036] Acyl refers to groups of 1,2, 3,4, 5,6, 7 and 8 carbon atoms of a straight,
branched, cyclic configuration, saturated, unsaturated and aromatic and combinations

thereof, attached to the parent structure through a carbonyl functionality. One or more
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H3C HBC NN CH3 " o CH3 H3C+ 3C+ A Yf NCH3 CH3

CH3 +CH3 H3C{+ / H3C H3C and CH3 H3C N S N

CH3 [0046] The term "prodrug" refers to a conﬂthEszﬁ
Woskodgazzapde nore active in vivo. Commonly f 2004037715
conversion of prodrug to drug occurs by enzynati
processes in the liver or blood of the manmal. Nhny

of the conpounds of the invention may be chemcally
moatbérisdnl thejag ] sesidug s bp raplaeed hytnitrager, oxyganeomiseifur as long as the

Ci crngyofatttagl%l f‘tgqhé ﬂ}ﬁégpnfégn%;g gﬁtﬁé @o%x&i t ' O eg Lmrcl:ludc: formy]

cone

aewﬂyl q&b;&bmesbbutysé,\te\gmxymﬁohﬁ, b@tm&mhz)ylmycdrbdr@wfd the like.
e inte di acy of enz mes an% oflora in the
Q‘t"Ffo?CPi'{fé TSt §¥°“E§ confal ’&&0“3[‘?) CH’St he

RE(&BQF t er ARhrddafRteRfarl féferMa Eﬂoﬁmme& hetetoakSindtie %1‘%@ ges}/&&gtrvely, as

forma five- to seven-nenbered rin
'@Sf"luh%tﬁ Fateropril containnoge, dwe b threp Sefgrogioms s e«md frany 028, or S.

1B%thqgf§r %QQ&OCMC 208%. %é b 5&%&% ggté{ogx%ﬁ?i? % rgnc ¢clic 9-

seven-nenbered ring
f or }ﬁ-mcmbcrohd‘ofnmr@r hptm'oaromat]c rings and tricyclic 13- or 14-membered

aromatic or heteroaromatic rings. Aromatic 6,7, 8,9, 10, 11, 12, 13 and 14-membered
carbocyclic rings include, e.g., benzene, naphthalene, indane, tetrélin, and fluorene and
the 5, 6, 7, 8, 9 and 10-membered aromatic heterocyclic rings include, e.g., imidazole,
pyridine, indole, thiophene, benzopyranone, thiazole, furan, benzimidazole, quinoline,
isoquinoline, quinoxaline, pyrimidine, pyrazine, tetrazole and pyrazole.

[0038] Arylalkyl means an alkyl residue attached to an aryl ring. Examples are
benzyl, phenethyl and the like.

[0039] Substituted alkyl, aryl, cycloalkyl, heterocyclyl etc. refer to alkyl, aryl,
cycloalkyl, or heterocyclyl wherein up to three H atoms in each residue are replaced with
halogen, haloalkyl, hydroxy, loweralkoxy, carboxy, carboalkoxy (also referred to as
alkoxycarbonyl), carboxamido (also referred to as alkylaminocarbonyl), cyano, carbonyl,
nitro, amino, alkylamino, dialkylamino, mercapto, alkylthio, sulfoxide, sulfone,
acylamino, amidino, phenyl, benzyl, heteroaryl, phenoxy, benzyloxy, or heteroaryloxy.
{0040] The term "halogen" means fluorine, chlorine, bromine or iodine.

[0041] The term “sugar” is used in its normal sense, as defined in Hawley’s
Condensed Chemical Dictionary, 12" Edition, Richard J. Lewis, Sr.; Van Nostrand
Reinhold Co. New York. It encompasses any carbohydrate comprised of one or two
saccharose groups. The monosaccharide sugars (often called simple sugars) are
composed of chains of 2-7 carbon atoms. One of the carbons carries aldehydic or ketonic
oxygen, which may be combined in acetal or ketal forms. The remaining carbons usually
have hydrogen atoms and hydroxyl groups (or protecting groups for hydroxyl, such as

acetate). Among monosaccharides which would be considered within the term “sugars”
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seven-nenbered ring. It is intended that these rings
may exhi bit various degrees of unsaturation (from
fully saturated to aromatic), may include hetle® OEE 2085
WO doosBy 243 substituted with [ower alkyl or glieaxyi., 7715
[0048] In the characterization of the variables, ;V 3
recited that R-groups, such as R5, represent one,

two, three, four or five residues chosen independently
s dnterder ins thisapplicabien, 41 aE2binoss. Aibpseo R oseTARlase ybilonee

exaggg'fuoké gas&agee@uwa@ rheaRh &R ! frkost, Qa;bokea % b Qemé#a%lgﬁ&ose

represents three resi dues:

x@@hﬁoseﬁn@nomepnﬂo;e ndrsedgheptuldSC A4@rEChi3disdOli4ides aFlsucrose,
tos bl{ﬂ%ﬁos@,r r%gl]&obr}%% tmg‘% sgec&éc%ﬁjy l(’:en)%glrf_;lﬁ r et al tc:xt-nt)1 astugax
ahﬁmts b@hld}eﬁgafsranmmugarﬂ-ﬁhef dugarrnmy also-bk @Wc&ﬂdkﬂke sugdtdnay be
- acyl, although, ordi n qsrgndard pat ent
pﬁ“&&‘%qdé}éf"“%kh""éfé?}’e(ﬁﬂ'é S pateat 5@ #70hay thrqygh carber fag indkRCT /0

azow@@aw oﬁletdﬁgﬁﬁxr&adf%ﬁl of VARG aRCihEdpotatdd ﬁcrag 46 bl Bnce.

IStIthIS anong resi dues that are attach
s[i0ﬂ42]ar | yRegduoed Grattached sugay er cgbppwgcmm@almompassed

r ] n 8 {g? léxe }‘hg l%%utfcéﬁ Ql?#al('s (Q gnélugloz)%ﬂ%g $fd Be é:iaso eq? ex%‘nﬁr as

- posi he ni ro en
apodydldorras segarss ara lalsa ksovrads el ditd IsSR'A lditolg are pmiyckjehﬁmg the general

b ar R j ers. of. the rkush. |
Btk HOG TG RO Rok Gaaly Byt biR rotrdpaliaanty reduction of
Cth@tdfbenyli@dp. Nul tiply dependent, may refer to R etc.
This is intended to modify the appropriate value of
t 19848 or r dbp&rTa " BlrcwariAaHP élsqqused i 145 noxmp] seyze to gefes to ¢ glycoside

StRidfg om which it depends. Thus a claimthat
recites "a conmpound according to any of clains 1 to 8
wWii844i n Hhe it “stgaseanbamatsinreders mamggendi ar@teligomdecharides in

BABRXYe or dﬂ&@ﬂgﬁo{ﬁs %&g bd2g aeJ@daméd, et cs”géf?%lﬁyas phenyl

correspon rtuent 1n c
saaldsrates end submtuﬂedt pmnYI ardmafee [Re@DQdherk eBal [HGCHRAEEophi©

oAttty 45p T Rl R R PGB S R & Bt svee

t darsaniafVient i on can exist in

O

N
0 |
o)
F H -
Q HO
N
& Py
H
OHO o H 0/2
HO H
HO

[0045] Examples of quats that fall within the definition of monocyclic and bicyclic

trialkylammoniumalky! residues include:
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radi ol abel ed form i.e., the conmpounds may contain one
or nore atons containing an atom c mass or nass

nunber different fromthe atom c mass or nmass! hDEDeNs
we o@bkhy724sf ound i n nature. Radi oi sotopes of & E@6d3/037715
car bon, phosphorous, fluorine, and chlorine include

3H, 14C, 35S,'8F, and 36Cl, respectively. Conpounds
that contain those, .radiojsotopes and/or other
radlgk§otopes of othex Q%ﬁfﬁhj are %ELPi he scope of
thls | on. Thi4Tated, |.e. 3H N&nd c&ar bon- 14,

i 0i so optgazﬁgoparticurgﬁri\Tp eifier r ed
for tﬁ@ i n preparation and det'ect ity.
Radlolabe conpounds of Fornulas |- of CHishi s
i nvention and prodrugs thereof can generally be
prepared by nethods well known to those skilled in
the art. Conveniently, such radiolab | ed conpounds

cag _be prepareq by cablu the Rroceeur es
. di schgsed t gy npgfs' nd chenesN y sUpstituting
a «éaoily a ra Iabele reagent for g/Cm

non-radi ol abel ed2’ reagent. ] The t 8m@thods
of treaft¥ng orpreventing" nean amel i oration, CH

(on or relief fromthe synptons and/or efLects
asspciategd with |ipid disorders. The term

——

"preventijng” as used herein relers o adnyni sterdpg a
medi Giehfte or est/al | n acute
epi sod MR the cfironi'c {ondi Hon to

| i'kel i Ro seriousness_of/the
condi ti he person 0 ordlnary skill71n the nedica
art (to which the present nethod clains are directed)
recogni zes that the term"prevent" is not an absolute
term |€he djcal art it is understood to refer to
t he prophylact adm nistration of a drug to
subsmag inish the likelihood or seriousness
nd|t|on nd this is the sense intended in
app |qa ts' clal . As used herein, reference to
"treatnme patient is intended to include
prophyl axi s. Wroughout this application, various
references arecpgeferred to. The disclosures of these
publications in their entireties are hereby
i ncorporated by reference as if witten herein. [0052]
Tigadier mrh@w !pmdhfg" P89 1d Sodnipdust &Ltu@&@aeymﬁ@ D& e i Do,
term”"manmal " includes, for exanple, mce ansters,
r@msmoelof\m: cogyrsgipn ofmrwg @Glavsoccm &Y brayBIes procasses ery&u; liver
I
g@%go&%f%e LIS M o A éxkgo&g% Seand AOBLOR mad Bt DeBhicany
Vﬂ)(ﬁﬁ&b—ﬁvﬁhﬂtﬁ 4ig:oR@EoNn imﬂﬁéj’@ﬁlﬁa tivcu] 0i0h,3hd Thihose@asee,watheation in
use t.re or ascul ar inflanmmation
o B Ry BBl B gt s et rbs
tsﬂzorﬁidhy enduouph &ﬁﬁnterﬁfedﬁﬂjeéﬂ eBEyhe and WA fRIBInAke gastrointestinal GI
Al zheinmer's Disease and to regul ate the production or
I%RFEl of anyloid R

[0047] In the characterization of the variables, it is recited that R® may form a five- to

seven-membered ring with A or R'Y; that R' may form a double bond with A or may
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pepti de and ApoE isoform 4, as described in US patent

6, 080, 778 and US published application 20030013699

and to prevent or decrease the incidence of xd

w6 20088884si bed in US published application ZQQ§Q%%

The disclosures of all are incorporated herein &ﬁ&%ﬂs
reference. [0054) The conpounds descri bed herein
contain two or nore asymetric centers and nmay thus

gform afivseto ssvenraembaering wih Bis aed el may fove agepend five- to
S f Qr
e PR B RRERA e REThenieQri 088, Al Bl lou Bosmees of
ornse®yation Thiem fighyestrated th wontalignmayinaiednbetéroatbms kuttiaay be
al | si bl 0 as well as, their racemc
F]u&)s 6%%9 dy &xlslow%' a?lg'l ? zﬂ]?ox? . .

orns’” Optically active (r)- and

( 048] or 1nBe chandtefization bSMERARbIR ! ib fecitdd m@m gﬁl)uﬁ§ isitdl as R,
chiral synthons or.  chiral reagents, or resol ved u5|ng
d

C EFRUESFRL OB A0, ties i Or B¥e regifuss chosen indepsadently froese st
hesrfiblk defRkiBhd) e &frhdties bEiQW?l'thtrQantﬂé irf¥nt ef mstﬁangtasgu & $his

of geonetglc asymretry, and unl ess specif

oEXRIIDM, S ICH'TFSCP@ threq ss¥idss: -Offat-Oftrad -@6Hpounds i ncl ude
both E and Z geonetric isoners. Likew se, al
tautoneric forns are also intended to be included.

[ 00551 The graphic representations of racemic,

anbi scal em ¢ and scal em c or antionerically pure
conmpounds used herein are tak'nifrom Maehr J. Chem
Ed. 62 114-120 (1985): solid andN-f oken wedges are
used to denote the absol ute confy ation of a chira
el enent; wavy |ines and singl i =Qdi
di savowal of any stereochem
bond it represents c d feqer at e; '
bold Iines are geone Flc riptors indicating the
relative configurationpg but denoting racemc
character; and wedge outli neGHsand dotted or broken
| ines denote enantionerically pure conpounds of

i ndet erm nate absol ute configuration. Thus, the

f oasy a XihelvaridBlsencl@tint OwRMGARIIASS ala@tréialﬁfmat B&inRtidhe
enantioners of that paijr: 26 1 9 DEC 2006

2 thenyebanto Buspfy craDRD &Y dsrways chasenfrom H, -REL ﬂwrm -O-loweralkyl
Ve &y, RBRouH R cdRdimy totanbthrd patent practice, in dependent claims it may

be restricted to a subset of these values. Superscripts are added to distinguish among

residues that are attached similarly and that have overlapping Markush groups. For
example, the substituent attached to the phenyl ring at the 1-position (i.e. on the nitrogen)
of the azetidinone is always labeled R', but can be R, R'®, R"® or R'¢ depending on the
members of the Markush group defining it. For simplicity, the dependent claims, when
multiply dependent, may refer to R' etc. This is intended to modify the appropriate value
of the corresponding variable R', R'%, R'®, R'® etc. in each claim from which it depends.
Thus a claim that recites “a compound according to any of claims 1 to 8 wherein R' is
chosen from H, halogen, -OH and methoxy” intends to further limit, for example, the

corresponding R'* substituent in claim 6, the R'® substituent in claim 7 and the R'®
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R42 R Ror pure SR R - O NRMAR X' 5 R
whereas 27 1 9 DEC 2006 WO 2005/ 047248 _
PCTI US2004/ 037715 R1L O N R4 R2 Rrefers to QDEC 2006

] i xture of RS and S,R, i.e. having a trans
Vﬁlg?@?)io%éwconfi guration on the beta |actam rifgrs2004/037715

[0056] The term "enantioneric excess" is well known in
the art and is defined for a resolution of ab into a
+substagencimrodaimd@® a - conc. of b x 100 eeQ conc. of a

+ . of b [0057]. T term"enant Loneri c excess” is
TepSSy Sl Atz Bone P of B yeation careigt i
biaiBlaBéIed FRASLY. She QmpolifdsSHTRoMIBAEBIMBre afdhes Yataitfigdh

ee Will be a nunber fromQ to 100, zero being racemc
agtemitoursper meps pumper difforent fromythnatpipepass or Basypombet usually

e R o O R B SR I, and e
eiapludm3fb¥1& P SWEF damd *éCloespecivelye€bmpdunds thet qoneiahae of
grSO?O%Etoggsean o?gtthiero r%{)isgtgges%%ther atoms are within the scope of this
invention. Tritiated, i.e. °H, and carbon-14, i.e.,; '*C, radioisotopes are particularly
preferred for their ease in preparation and detectability. Radiolabeled compounds of
Formulas I-VIII of this invention and prodrugs thereof can generally be prepared by
methods well known to those skilled in the art. Conveniently, such radiolabeled
compounds can be prepared by carrying out the procedures disclosed in the Examples and
Schemes by substituting a readily available radiolabeled reagent for a non-radiolabeled
reagent.
[0051] The terms “methods of treating or preventing” mean amelioration, prevention
or relief from the symptoms and/or effects associated with lipid disorders. The term
“preventing” as used herein refers to administering a medicament beforehand to forestall
or obtund an acute episode or, in the case of a chronic condition to diminish the likelihood
or seriousness of the condition. The person of ordinary skill in the medical art (to which
the present method claims are directed) recognizes that the term “prevent” is not an
absolute term. In the medical art it is understood to refer to the prophylactic
administration of a drug to substantially diminish the likelihood or seriousness of a
condition, and this is the sense intended in applicants’ claims. As used herein, reference
to "treatment" of a patient is intended to include prophylaxis. Throughout this
application, various references are referred to. The disclosures of these publications in
their entireties are hereby incorporated by reference as if written herein.
[0052] The term “mammal” is used in its dictionary sense. The term “mammal”
includes, for example, mice, hamsters, rats, cows, sheep, pigs, goats, and horses,
monkeys, dogs (e.g., Canis familiaris), cats, rabbits, guinea pigs, and primates, including

humans.
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of the other in the material in question. [0058] The
configuration of any carbon-carbon doubl e bond
appearing herein is selected for conveni ence Sopggy 2008d

tended to designate a particul ar
\?éé%ﬁ)??/%ﬁ%‘tgtl on: thus a carbon-carbon doubl e PGEH§2004/037715

depi cted arbltrarlly herein as E nay be Z E, or a
m xture of the two in any proportion. [0059]

T6658] nol Tlycomphends ahaty(be tuprto treattor pgvent VatewadnBahmitghn, as

Cth i L. occurs throughout
B el R Bl R RO B Sh e bt ameiossia
BYmREIS 6NA1AéImEH Diseasélarid e repulateaRproductisst 1bve] b 8myloid p
cont ext ofqﬁrocesses whi ch involve sequentia

PeREE A OPOF (SRIoEM detsideteribed ind ieaians 6,080 trad Usamblished
FopficRl G 0300360196Y. Bnd B8 Bt cP decfeald AU BHBAG e kit 450

unctionality during a process step In
dengtibed iotUSepublished appicetioni20030149808i dhe discioduies of albare
unde3| r e. [The rot ecting group prevents 28 1 9 DEC
3\9%}%6% S5 pCT| US2004/ 037715 reaction at

qdnsal St ePhe dwtpoimt dberibediRain @ntaly two N MeasksiBme¥iR Refers and
the original functionalit The renoval or

% SIS EBETISH I engRiiomesS: dipfterFomers apd AbeTaterenisopyerie fams. Each

Eﬁ?eﬁ bi& m& beld@RRdd BR&ms Of AbKaf2 sﬁe%cﬁéﬁ{l&%y gl 6rt(54 The
woul d i nterfere. Thus, when a sequence o reagen

prseut fivertiongs meqnt tcsmvlhdet Hesuply prseiBledspmsts, aswell asyibeir | ragcmxc

tE%gsﬁe? gﬁgﬂuﬁonﬂ %ﬁ%&@g‘% Jsz ta r&gﬂ IaX? ec? llngré may be

greparpd ﬁsm@chuahbhﬁwnsgm&bp@l réagents, batesqivadpxssxg caventional

ussed,i n st andar textb ks.in the el
e, el g OBl BRSPSt S Girines e bonds or other
&tﬂ’érh Sﬁg@nbﬁlcﬁsﬂrﬂt@@mﬁi unibedispedifit Eothekwisoibis indended WAF the
4 V\:hllcg % por at ed. her e|£ by. ref erence,
P%IPR? vads weluds ‘é?m |g§°”&"r“é‘€/\ﬁ°‘f‘?fs kevigh éBfaé‘F‘%ﬂe“C forms are

ae&hﬁé,ﬂgdtoﬁ{eqﬁ@@deuon for the Hydroxyl G oup, Including
--and 1,3-Diols" (pages 10-86). [0060] The

Lﬂ%ﬂev. aFhegaphigrepresentatippis of facentis, agphisclsmiccpd serlamic or
%ﬁbf&cm&il? Yhre c%ﬁ&%hs used hdrfih %rtﬂgﬁ'ﬁ]&m%ﬁ ‘_3,_2;‘&% Ed. 62,

t ol uenesul met hanesul f onyl respect
P E(188Di vdxd m@terkﬁn whdgee s asadomdengteithe zioedub)conﬁguranon

| |
8{1598{?&&19}1?@ 343 thks it SREL AN in LA ALl 11
tthleodmunmmmfcat@ngﬁmmm Gehnel rit mﬂsregents Thed gmtaxe wélidcdnd ibfoken
%%18 Ih%%sloalrr%&? {.ﬁf&;scrﬁp rﬁ ﬁ@%&%ﬁ%ﬁ&? ! %&Sgﬁﬁ%@g%a&% llﬁitSt
ﬂ@foﬁﬁ@fh@@mc[cﬁ&@cl&r MdivieRgd duthRY aPddes & lbienfits Jcﬂ@te

ounds_of forrmulae cD,'lI'" and | - VIII to
a@?fgmgrf%}léawagommmﬁ%ﬂﬁu&ﬁ@map absojutg @ngwmna Eﬂhes ths

RS8R i hemtaso @n&:%‘éﬁ%ﬁﬁlﬂf&&: e RRRARE I At pair:

According to a further aspect, e present invention
provi des a pharnmaceuti cal con‘posn tion conprising a
compound of formula (D, "Por | - VIIlI or a
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pharmaceutically acceptable salt or sol vate thereof,
together with one or nore pharmaceutically carriers
t hereof and optionally one or nore other therapgtd iofs
wobRHkB S The carrier(s) nmust be "acceptghles d.n . .
the sense of being conpatible with the other
ingredients of the fornulation and not deleterious to
the recipient thereof. [0062] The fornul ati ons incl ude
those siRta or oral, parenteral (including
subcut aneou iV radermal , intramuscul ar, intravenous
and i ntraart™cular), réctal and topical (including
dernmal , buccafl, iAigual and intraocul ar)
adm ni stration. st suitable route may depend
upon the cop4iti d di sorder of the recipient. The
formul ati on niently be prRsented in unit
dosa y be prepar g ( any of the nethods
Tar Al'l met hods incl ude

t he 1 9 DEC 2006 WO_2005/047248
PR 04/ 037715 bringing into association a conpound
of formula (D, '"I' a Il - VIIl or a pharmaceutically

acceptable salt or solvate thereof ("active

i geadiether pured,$:h t he carrier, which constitutes one
or nore accessory ingredients. In general, the

f or nul atR —arws prepared by uniformy and intimately
bringing in ay ociation the active ingredient with
liquid carri r fipely divided solid carriers or
bot h and t hen, ianefgssary, shapi ng the product into
the desired for ion. [0063] Formul ations of the
present invehtiog/surgable for oral Adm ni stration may
be present [ [
cachg Qr

abl

ano t tive ingredi eNt; As a powder or
grge{esy as a solution or a pensi on i n an aqueous
li'quid or a non-aqueous liquid; or as an oil-in-water

| iqguce S,Bmul sion or a water-in-oil |iquid enulsion.

The active ingredient may al so be presented as a
bol us, dRecy/Tar) or paste. [0064] A tablet nmay be made
by conpress{on nol di ng, optionally with one or
nore accesso i greQ}@nts. Conpressed tablets may be
prepared by conpress¥hg in a suitable machine the
active ingredient |{inja free-flowing formsuch as a
powder or Rgf nykes, \ppt i onal Iy ni with a binder,

j ' | ubrieati'ng, surface active
may be nmade by
I Xxture of the
conpound noi stened w an inert liquid
diluent. The tablets nay optionally be coated or
sowkesghsand may be fornul ated so as to provide
sust ai ned, delayed or controlled rel ease of the
active ingredient therein. [0065] The pharnmaceutica
conpositions may include a "pharmaceutically
accept abl e
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inert carrier”, and this expression is intended to

i ncl ude one or nore inert excipients, which |nclude
starches, polyols, granulating agents, 19 DEC 7006
WO fhoeHysst al 1 ine cellul ose, diluents, [ubri

bi nders, disintegrating agents, and the Ilkljﬁ‘)cqﬁ‘oﬂ‘“037715
desired, tablet dosages of the disclosed conpositions
may be coated by standard aqueous or nonaqueous

t echni s/~ Pharmaceutically acceptable carrier”
al so encornpassé¢s controll ed rel ease neans. [0066]
Conpositio t he esent invention nmay al so

optionally i'ncl4de gfher therapeutic ingredients,
anti-caki ng agents,| preservati ves, sweetening agents,
colorants,p4 fla » desiccants, plasticizers, dyes,
and the i ¥ i redi ent nust, of
befi atible w\h mpound of the
sure the stalyli of the 30 1 9 DEC 20
PCT/ US2004/ 03 formul ati on. [0067]
es of excipients for use as the pharnaceutically
2SR ARLENE AiLARS oF R, QM 3 RS LRAABCAMsI Q8¢ eXonfiguration on
acceptable inert carriers and the aforenmenti one
dﬁdﬁﬁﬂ&ﬁ&hﬂngngredlents i ncl ude, but are not limted
i®§6£006¥l]1et Nl%lég%on{:e? ﬁ%& EsC\Dell 181% th%taﬂ His d%ﬁ?]e% fora
rches Pt h ural and I'C guns suc
aésamhanosabdnﬂam-falb@ nate, alginic aC| d ot her
al gi nates, pomiered t ragacant h, guar jun] cel I ul ose

and its derivaficoes EE. f, -etdepf c¥fi| dljose, el lul ose

acet at e, **carb xyreet byl el utase ol &jum sodi um
car boxymet hyl cellul ose), polyvinyl pyrrolidone,
met hyl cel lul ose, pre-gelatinized starch (e.g., STARCH

9§ r R dmbn0 O deVt £) laRf kR Y1 © "
ﬁg. , hydr gﬁpr opyfrgerret hy%\é( it ose cfth *6Hical purity” in
that bath eseghessirenef thfe&amglpbg@n(eeorg ThA\YIEﬂ@EIQﬁ' ¢d widlUbe la namper from 0

AVMBE zZer It_)|él 8 ;'aﬁ%ﬂucus E@;‘lﬁﬁ& ?’RI‘C %@ég%anﬁgmgr AY cor%'\{)%und which in

r pora m xt
tlteqraetofu,ght[ kﬁ@ﬁ&ien lchlleld BR%: optiedlly purzal sow mocegriasehi described as

R i B A P B DR Yo Bt Lot apd 5%

(O€thg .othegIrAReBRriSlin fEdsdlar ), microcrystalline
‘cel |l ul ose, powder ed ceIIquse dextrates kaol i

R8I ¢ ol Thegonfigyrationqf any caghopisatbgp doublepond appearing  herein is

REigaithoRbibaae Shigahdis n@(mﬁhd@d% eéslg%@ra%%cuiap&ﬁ%mauon
DI SRTTEGRANTS: ginic acid, calcium

ar - a
s @@nrézp@carbm @qvgtf«rlysg émqtqﬁieaﬂaémlm h@rslex as Ermaydwrdrd) dres e
ol acrilin potassium sodium
%? ‘#g@§ﬁ§¥§qggg?§90 or tapioca starch, other
$00§9]: h esTerpmeyl@Ireiated]toz‘ '‘prbtestioy”chieproktnys and tpietected"
I ot her cel S uns, m xt.ur.es thereof;
Pt St on oo porf oty it erigtio: el idetstood

B QarsaHisef skiil Retha brt @hd is ubddGithe cotEI oBprodiskes veHidHGRVdIVS
sorbitol, mannitol, polyethylene glycol ot her
@ﬂ)l&xeﬂaé treagxg\%rgrwx@ aasepgs of reagerits. In thaf context, a protecting group refers to

a group which is used to mask a functxonahty during a process step in which it would

otherwise react, but in which reaction is undesirable. The protecting group prevents
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sodium | auryl sulfate, talc, hydrogenated vegetable
oil (e.g., peanut oil, cottonseed oil, sunflower oil,
sesane oil, olive oil, corn oil and soybean of B)DECzR00§

b5 ethyl ol eate ethyl laurate, agal
v FS gel (AEROSIL 200, WR Grace Co., Bal FT’%&"W"%

USA), a coagul ated aerosol of syntheti c silica

(Degussa Co., Plano, TX USA), a pyrogenic silicon
dieantiod et thayepchwtimay besEhsequertly rempedd s Sxpope theagizingr

g}luﬁ{:tgog?]zt’y tl'ﬂglreﬁﬁ)fval o[rg ;ﬂecw Ioc%ﬂgﬂé 1§30§@i}tﬁé #Qion

magnesium sificate, silicon e
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topical (including dermal, buccal, sublingual and intraocular) administration. The most
suitable route may depend upon the condition and disorder of the recipient. The
formulations may conveniently be presented in unit dosage form and may be prepared by

any of the methods well known in the art of pharmacy. All methods include the step of
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course, be compatible with the compound of the invention to insure the stability of the
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L serumis collected, vortexed with scintillation
fluid, and neasured for radioactivity in a
scintillation counter. Percent inhibition andi EDEQ 2008
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In Vivo Assay of Hypolipidemc
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[0072] ANTI-CAKING AGENTS: calcium silicate, magnesium silicate, silicon

dioxide, colloidal silicon dioxide, talc, or mixtures thereof’
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rats (200-250g). Serumis collected at various tine

poi nts and assayed for the presence of conpounds

using an LC/ M5/ M5 detection nethod. Sanples ar g
\gbzbbtsﬁ‘)g o fold in 30% acetonitrile in water. > tJ5&n2008
I'nj LePEE® 35 L) into a 3.2 M/nin flow of SRGTEYRUHGR7T71S
in water onto a sanple extraction cartridge (Waters
Casis HLB Direct Connect), washed for 30 seconds,
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experinent is cal cuI at ed usi n% t he equat i on:
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lﬁ%&g@%ﬁ@}@gévg conmpounds of the i nvention were tested
in the Rat Cho?lesterol Absorption nodel above. The

def¥6bundSombinatina thesapyreanr bhacieneddiyt adehinisthiing twoen mass agents
%g‘%mf W}'&%ﬁ@rﬂn@g{gﬁ Q)luﬁ?tinﬁm@tggd gep-gﬁapél)ﬁ ol‘ by fdnémlgerx% t&% or more

agents in a single formulation. Other combinations are also encompassed by combination

therapy. For example, two agents can be formulated together and administered in

conjunction with a separate formulation containing a third agent. While the two or more
agents in the combination therapy can be administered simultaneously, they need not be.
For example, administration of a first agent (or combination of agents) can precede
administration of a second agent (or combination of agents) by minutes, hours, days, or
weeks. Thus, the two or more agents can be administered within minutes of each other or
within 1, 2, 3, 6, 9, 12, 15, 18, or 24 hours of each other or within 1, 2, 3,4, 5, 6, 7, 8, 9,
10, 12, 14 days of each other or within 2, 3, 4, 5, 6, 7, 8, 9, or 10 weeks of each other. In
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Rs3 R52 . 5] . 53~ . 59"~ . 54 ~~ . 5  amnibi
35 1 9 DEC 2006 WD 2005/047248 PCTI US2004/ 037715
?~sxa~nM . 52 s4 ss nibitio # at mL 2 CH 5% D8 &b

oo ok di3pg5 OVE 26' 7 OH 30 8 SO2Me 53 O
20700 €02Me 542 11 Ove OME 28 12 Ove 70 9@‘%‘"%5

14 CN 32 15 SO2NMe2 8 16 CH2C]—I 72 17 Nwe2 43 18
CH2CH 48 19 OH Br 66 20 0Q-glucuronide 59 21 CO2H 68
30mEyzBes N lopgeniymprvals are pgsplAc While inxpanyqpses i 1s degirable that the

b agglts used in a combination therapy be present in within the patient’s body
at the same time, this need not be so. Combination therapy can also include two or more
administrations of one or more of the agents used in the combination. For example, if
agent X and agent Y are used in a combination, one could administer them sequentially in
any combination one or more times, e.g., in the order X-Y-X, X-X-Y, Y-X-Y, Y-Y-X, X-
X-Y-Y, etc.

[0077] In Vivo Assay of Hypolipidemic Agents using the Rat Cholesterol Absorption
Model. This model is based on models described by Bumnett et al (2002), Bioorg. Med.
Chem. Lett. 2002 Feb 11;12(3):315-8 and J. Lipid Res. 1999 Oct;40(10):1747-57. Female
Sprague-Dawley rats weighing 150-250g are separated into groups of 3 and fasted

overnight. The animals (4-6/group) are dosed perorally with 300pL test compounds in
olive oil or suitable vehicle. Thirty minutes later, 3-5 microCuries *H-cholesterol per rat
are delivered perorally in 300 pL olive oil . After three hours, 200 pL serum is collected,
vortexed with scintillation fluid, and measured for radioactivity in a scintillation counter.
Percent inhibition is defined as 100*(1-Cies/Cetr1 ), Where Ciegt and Cyy refer to *H levels
in serum for the test compound and for the vehicle only control, respectively. Percent
inhibition values are reported for a fixed dose. The EDsp is the dose at which the half-
maximal effect on serum *H levels is observed for a given test compound.

[0078] In Vivo Assay of Hypolipidemic Agents using the Mouse Cholesterol
Absorption Model. Female CD-1 mice weighing 20-30g are separated into groups of 3-8
and fasted overnight. The animals (3-8/group) are dosed perorally with 200pL test
compound in olive oil or suitable vehicle. Thirty minutes later, 3-5 microCuries *H-
cholesterol per mouse are delivered pcroraﬂy in 200 pL olive oil. After three hours, 100
uL serum is collected, vortexed with scintillation fluid, and measured for radioactivity in
a scintillation counter. Percent inhibition and EDsy are defined as in the Rat Cholesterol
Absorption Model above.

[0079] In Vivo Assay of Hypolipidemic Agents Using the Hyperlipidemic Hamster:
Hamsters are separated into groups of six and given a controlled cholesterol diet (Purina

Chow #5001 containing 0.5% cholesterol) for seven days. Diet consumption is monitored
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76 OC6- 56 1 %inhibition at 10 ng/ kg 2 % i nhi bition
at 3 ng/kg 3 %inhibition at 5 ng/kg 36 19 DEC 2136
WD 2005/ 047248 PCT/ US2004/ 037715 E+xam | e s R % DBC 528065

Jgon k a glucopyranose 77 O C6-neth
g?]zog%/g‘%gnom de 78 O C6-glucitol 51 81 ()Vb%&@é%i(’?‘”ogils

SMe 28 83 NWe2 38 84 CH=CH2 51 85 OVe CHO 15 86
NH2 35 87 O CH2-CH2-O 59 88 CH2CORH 30 89 CO2Me 45
SO ddvermiitee cﬂé‘tarygholﬁbtﬂalrﬂxp‘bﬁ}dte i €he f2 ofFeSt HTpo@RIsMTh2 Bnimald are

s e oSG Beig i Bl bfion 3 o i
by oral gavage of 0.2 mL of com oil alone (control group) or solution (or suspension) of
test compound in corn oil. All animals moribund or in poor physical condition are
euthanized. After seven days, the animals are anesthetized by intramuscular (IM)
injection of ketamine and sacrificed by decapitation. Blood is collected into vacutainer
tubes containing EDTA for plasma lipid analysis and the liver excised for tissue lipid
analysis. Lipid analysis is conducted as per published procedures [Schnitzer-Polokoff, R.,
et al, Comp. Biochem. Physiol., 99A, 4, 665-670 (1991)] and data are reported as percent
reduction of lipid versus control.

[0080] In Vivo Assay of Hypolipidemic Agents using the Hamster Acute Cholesterol
Absorption Model. Male Syrian Hamsters weighing 120g are separated into groups of 3-6
and fasted overnight. The animals (3-6/group) are dosed perorally with 200pL test
compound in olive oil or suitable vehicle. Thirty minutes later, 3-5 microCuries *H-
cholesterol per hamster are delivered perorally in 200 uL olive oil. After three hours, 100-
200 pL serum is collected, vortexed with scintillation fluid, and measured for
radioactivity in a scintillation counter. Percent inhibition and EDs are defined as in the
Rat Cholesterol Absorption Model above.

[0081] The bioabsorption of the compounds herein described may be examined using
the Caco-2 cell monolayer model of Hilgers er al. [Pharm. Res. 7, 902 (1990)].

[0082] Pharmacokinetics. To study the pharmacokinetics of compounds,
bioavailability studies are carried out in rats. Compounds are prepared in sujtable -
formulations: 5% ethanol in olive oil for oral administration and 2% DMSOQ: 20%
cyclodextrins in HO for intravenous administration. Compounds are administered
intravenously via tail vein injection and orally by gavage to independent groups of CD
rats (200-250g). Serum is collected at various time points and assayed for the presence of
compounds using an LC/MS/MS detection method. Samples are diluted 15-fold in 30%
acetonitrile in water, then injected (35 p.L)_ into a 3.2 ml/min flow of 5% methanol in
water onto a sample extraction cartridge (Waters Oasis HLB Direct Connect), washed for

30 seconds, then loaded onto a reverse phase HPLC column (Thermo Electron Betasil
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102 OV OH 56 103 O-nPr 21 37 1 9 DEC 2006 WO
2005/ 047248 PCTI US2004/ 037715 ~~ 52 a 4 5 ma-mE n
104 OH CHO 52 105 O-iPr 15 106 C02H OH 66 18 DECNEIS

WdB0dRir2k08 OH OH 69 109 0-nBu 52 110 OH GRRRiT
111 OMe F 72 112 OHF 75 113 C 1-gl ucitol wEgfs{yungys

OH 72 115 B(OH)2 70 116 C 1-gluco 81 pyranose 117 C
1-CH2- 26 gl ucopyranose 118 SG3H 61 119 SH 56 120
N8 Biod&er 588 211 BmDEEMAROB e siE). So0Bled 47 zu@ed from the reverse phase

EISPC%%F 04/ 377 1&?1er-1|{a&oeollg Phﬁ% Als %M ammomum acetate in dH,0,
Mobile Phase B: 20% methanol in acetonitrile; 40% B ramping to 95% B over 4 minutes,
and holding for 3 minutes, then returning to initial conditions to re-equilibrate the column
for 1 min, all at a flow rate of 0.3 ml/min.). A Micromass Quattro Micro (Waters Corp.;
Milford, MA) triple quadrupole mass spectrometer operated in MRM mode is used for
detection. Concentrations are calculated based on standard concentration curves of
compounds. MassLynx software (Waters, Corp.; Milford, MA) is used to calculate the
absolute concentration of test compound in each serum samplé. A concentration versus
time plot is generated from the data in Microsoft Excel, Summit Software PK Solutions
2.0 or GraphPad Prism (GraphPad Software, Inc., San Diego, CA) to generate
pharmacokinetic curves. An area under the curve (AUC,, n = length of experiment in
minutes or hours) is calculated from the concentration vs. time data by the software using
the trapezoid method for both the orally and intravenously dosed animals. Oral
Bioavailability (F) over the length of the experiment is calculated using the equation:

F = (AUCqa * Doseyy) / (AUC;,. * Dosegra)
[0083] Representative compounds of the invention were tested in the Rat Cholesterol
Absorption model above. The compounds of the invention exhibited inhibition as shown

below in Tables 1 and 2

Table 1

35



HO F R51 R53 R52 Wk-aprel' 42 OHH OH 87 44 OHF 24
46 OHF 30 49 OHH30 50 HH27 S51 HH39 S
53 SBH H OH 78 The asterix indicates the poi mg

“g%%?gﬂ}%gt to the azetidine ring. 39 1 9 EE% mg[@%: 2%
48 PCT/ US2004/ 037715 R3 a 52 B ini i SPHoHEs
57 OHH 73 59 B(OH)2 H70 61 P=O(OH)2 HOH 58 64
Cl-glucitol H67 65 d-glucitol H OH KO7- 66

2

3

4 OH 72
5 OMe 26"
7 OH 30
8 SO;Me 53
9 OMe OMe OMe 40
10 SO,Me 54
11 OMe OMe 28
12 OMe 70
13 CHO 70
14 CN 32°
15 SO,NMe; 8
16 CH,OH 72
17 NMe; 43
18 CH,0H 48
19 OH Br 66
20 O-glucuronide 59
21 COH ' 68
22 CO;H 52
23 NO; 547
26 NHAc 76
28 NH; 56
56 P=0(OH), 59
76 0-Cé6- 56

! % inhibition at 10 mg/kg
2 9% inhibition at 3 mg/kg
3 9% inhibition at 5 mg/kg
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6% inhibition at 0.3 ng/kg 40 1 9 DEC 2006 WD
2005/ 047248 PCT/ US2004/ 037715 --_ - Ryam o npl s s
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125 OH H 64 127 P=O(OH)S H OH 58°F Iﬁ’éz‘%"%’m
Na+ OH 60 [00841 In general, the conpounds of the
pr esent |nvent| on may be prepared b t he net hods

ariants

ment 7bned) here. 'O{Oﬁenahylerl sk indicates the poijnt &

attachnment to tih zeti dl nel ring 41|1 9 DEC 20(&6 WO

2005/ 047248 PCY/ é?é"é’@ 7015 [0085] | The starting

mat eggal s| 1 n fthep.os cﬁBl sui tably stibstitjut ed 51

azetidi nohes Y hpsgai\hr ailned-by the M@dq

descBl bed| in WO 02/ 927, WO 9PMs424, WO 95/ 26334, 1D

9508532937 A8, e di scrosures of Wwhifch gge

iincorporajed hgrein y reference. [0086] |Processes

flor @bt ai hing tlhe cMedunds| of the i pventijon ar4g 38

present-edr-bel-ov—AH-heugh—pe} ﬁ syhtheses—afe—npf

presé‘ﬁt ed|for gvery exanple ﬂ nglzes 1 and 2, tihe

procgsiures befqw 1T1gagérate tﬁe met hods. e Y Ner 15

ynpounds e lmade in analbgaus fashion to thgse
\ﬁNnos§63yn1 hesig is é)UérrpI if|ed. [008]] Example 1. 35
t+on—of—tte T
4- {(3 -1-(4-f|uoro;‘ae’m{%-3- >
9(38)333 ( fi-f1 uarophenyl) - 3- nycH@OsHr Opyl ] - @- oxodzet Bali
2.vl 1l _n sl

T g9 T CO,Me 45
90 Me Me 27
91 B-naphthyl 56
92 CF; 17
93 Me 28
94 Me : F 30
95 O-glucopyranose : 57
96 OMe OMe OMe 69
97 OMe OMe 40
98 Me 7
99 CHO 38
100 OEt 54
101 OEt 41
102 OMe OH 56
103 ~ OnPr ' 21
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trifluoronethanesulfonate FO NF4S-0 1 HF F HO O
(3R 4S) - 1- (4- Fl uor ophenyl )-3-[(3S)-3-(4-fl uorophenyl) -
3- hydr oxypropyl ] -4-(4- hydroxyphenyl)azeti di n2Dppex0s

&%?@5/&47% 0.367 mmol ) and 4-di net hyl ami nOderﬂ}sg&uonns

( 0.077 rnnmol) were dissolved in neth

chlor|de(100m_) Trlethylamne(loo L 726rrg
Q. 717 D J =

94) . gani co ayer
) _and bei thenl!drie e Lfate—

r
fli | t H5ed, concentrat_deti’r and| puri fi ed by chfomat dgr aphy
(F2—gostttcaggh; uém{oyumet | etatrefFexane)
eiffotbf 4- [ { OH &
(42S, fR) - 1A(4_f| uoropj»MayI) B-[(39)- 3- (@Mel por ophenyHBy -
3-hvdroxvbropvd 2ot il A~ 2 g ey

[ \JI\\JMLULI T 1T PIIUIIy

tiri fi%ro%eﬁ%n‘iesul fonate ( 190. gHrrg 96% y| el d) |as g
greajod 11 rm —ﬁeveT ualipu beconmes a whijl e sofi1d); inp 52

21.6 C RKf (2:3 ethyl lacetate-hexane); 1HI NMR

(3001M-|Z CDC13D 5 70H1 (d J=C®:ME Hz, 2H)| 7.31-7.7%
(tm —1 19 o 20067 WO 7
005} 472 18 P IUSZOQMI 0377 15 4.6 Hz,) 2H),17.01 i(t, 3
T 8.71F%, [2F), .95 OH J =[8.7 He, dWF 4] 71 (1} J75
Q0 Hz, IH), 4. 67 (d 1= 33—z —11 )’ 210 3- 4{.,“
1H) 118 08{1. 86 (mcfr“gbmlﬁ’ém MS [ M OH| 524.5 [0088]
BxX is Preparat 1 g of OH 72
(I3R, 4‘€ | {(4-fluorophenyl)-3-[(3S)-23-|(4-
f|l uot bphenyl ) - 3+ hydB@®Hpr opy! ] -4- (4' hydr okybi pHenyl704
W rorﬂ:éi im=2=one—F O N+ Cl'}l‘ﬁc'(_)u 81
‘pyranose
117 C1-CH;- 26
glucopyranose
118 SOsH 61
119 SH 56
120 NMe;" | 23
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4-{(2S, 3R) - 1- (4- Fl uorophenyl )-3-[(3S)-3-(4-fl uoropheny
) -3-hydroxypropyl]-4- oxoazetidin-2-yljphenyl
trifluoronmethanesul fonate (162.5 ng, 0.30 nmo{ ¥ priedons
tri phenyl phosphi ne) pal | adi un( O) (1
&f@ﬁg&%&l) were dissolved in toluene (2.5 ﬁ%ﬁ“g%ﬂ‘"?)ﬂﬂs
aqueous potassium carbonate (0.3 nL) and a sol ution of

4- hydr oxyphenyl boronic acid (57.9 ng,
(1.0 nL) were addedableRe
refluxing tenperature under a

Rigxh
drgz;j%

et hanol
vigorously for 5 h at
nitrogen atnosphere
m.), extracted with et
with brine (10 ni),
filtered,
(12 g silica gel,
afford

(3R 4S)-1-(4-fluorophe
3- hydr oxypropyl ] -4
hydr oxybi phenyl -
yield) as a clear
acet at e- hexane)

concentrat ed

L07Reo

ziﬁbq

0.42 nmmol) in
reacti on was stirred

en diluted with water
cetate (3 x 10 nl),
ver csodi um sul f at e,
and Np#ri1fied by chromatography
10009ethyl acet at e- hexane) to

BH[ Fuor ophenyl ) -

i n- -one (112 mg, 77%

110 G Rf 0.5 (1:1 ethyl
$300 MHz, CDC13) 5 7.5 (d, J=
9.0 Hz, ZFD 7.3 (n1 6FD 6.9

(2.5
washed

(§
4 A
9 M)2005/047248 PCT.
O\ / H O,
(BR, 4S) - 4- Bi phenyl - 4-yli-1- (4-fluoro S)-S-(
4 quoroShenyI)-S- hydn oxypr opyl ] azp 11.8
ny, a4% yield) asom clear Tilnm pgurft Q 24
chromat ography (4 g sillica gel ] 109 ethy
a:etate-wexaﬂe) and then by re erse p-. 21mm
colum, £0% 10 1000/nacs=LonitLilﬁ-iL Olmtrlfluoro cetic
acid%n [water); Rf 0.47 @12 ethyl acet hexawe);30
"H NMR (800 Wsz, CD30D] S 7.63|(d,
7/61-7.58 (m} 2H), 7.4%-7.39 (n] 41-1) (m
SH 77— 02t =8 8 Hr—2H); 501 &fszsn”

4
2 “eb (1] =% W 1my B?E nH, |0
2|/ 05-1.84 (m “ |

50 OH H /{ \§ 27

S
51 OH H
|-
S
53 SO;H H OH 78

¢ The asterix indicates the point of attachment to the azetidine ring.
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5H) ppm M5 [MOHl 452.5 [0090] Exan'ple 4.
(3R, 4S) - 1- (4- Fl uor ophenyl )-3-[(3S)-3-(4-fl uorophenylzami

v@n%%o%ﬁ%?‘fs&pﬂ ] 14\ (f’ %dlr:ongI' phenyl - 4-yl) azgtifl agshs

(3R, 4S)-1-(4-Fl uorophenyl) 3-[(3S)-3-(4-fl uorophenyl) -
3-h I

t at el hex@he) ;

‘ 8.9 Hz{ 2H), 7.3 (d, J=
6H), 6.9 ((in,|6H, 4.7(m 1H),
I =9 (Mg . PP \YSHl
2 WO 2005/ 047248" PQT/ US2004
5.

4 S\ N (Al fl uoronhe \_ 2 T n\/l\
53-_‘1 . -P;ﬁ'(dﬂr)'z-w T T AT 4]
hyidr oxypriopyl | - 4- (4" - met hoxybi p -2-0
ng FO HF OGO H (3 RA4S)- )-3
- [(38) 3 - (4¢fluorophepyl)-3 - (4'-
et hrogy b ptreny’ CfF NhaZEeti dim- 2t el g7
usii ng a react time of 16 h)
purificatyon py chromat pgr aphy 0%
to—LOO%-eL-h-)d——aeeLat_e FEH-BAE) 51
etlhyl 6%ace} at e} hEXBHER! | H NVR ( 7. go
(m 4H), 7.3 {m 6H), 6,9 (m 6 4. 65
(s, 1H . B.85|(s, 311),/3.2 (m AH)
ppm M5 [M OH| 482.5 [0P92] Exa :

(3R 2% - 1( (4-1Tuor ophenyt)-gideitol Pb’*' -(4-TTuorgphenyT e
3-
hyldr oxypr ppyl | - 4- (6- hydf oxybi phenyl -i3- yI i di n 2-on
e

72 Cé6-R- H 27°

glucopyranose

71 Cé-S- H 65
: glucopyranose

7 C6-5- H of 59
glucopyranose ::f
74 C6-R- H OH 67

»

glucopyranose ::i

3 % inhibition at 0.1 mg/kg
® % inhibition at 0.3 mg/kg
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FO NHF HOHO

(3R, 4S)-1-(4-fl uorophenyl)-3-[(3S)-3-(4-fl uorophenyl) -

3- hydr oxpropy: ] -34- |(§5 i (36 109 DEC 2|0%8
.phenyl - 3-yl )azeti di n- 2- one ny, 40% yie

vuu%%g&%mrseacti on time of 16 h) as a white SGIL{EF2004/037715

purification by chromatography (12 g silica gel, 10%

to 100% et hyl t h L 113 C. R

C6-S-glucitol
(3R 4S) - 1r (4-11 uor ophenyl ) -3-[(

hydr oxypropyl |- 4-(2' - hydr oxybi p
_H

(3R, 48 - 1L (4-11 uoPbphenyl ) - 3- (
3-hydro xypropyl]-4-(2't¢

hydr oxybi phenyl - 4-yl )azgti di n- 2;
usj _ng_a reaction tinme of 2 h) a
pu+cattofrr—bysehroratpograph
to 1018_% et hyl aggjdat - hexane);
ethyl acefatet{hexane); | H NVR (1

(d_1=9.0 Hz| 21-1) (d, 1 25
6H), 1839 (m 61- 3PMs6. 3| (s, 1H) : (m 13
(m 1H), R.1-1.9 (m 4H? ppm Ms [ MHH] 48 [ 0094]

Exanpl e 8|
(3R 4S)-1- (4-11 uorophenyl)-3-[(3S)-3F (4-f ophenyl ) -
3-

hydr ol>%§’/pr bpyl 1-4- [03} - ( rqbt hyl sul { Oll?]}ill ) by ] azs
tidin-2-one F O
125 OH H C 64

127 P=0O(OH), | H OH 58
128 SO;” Na' OH 60

[0084] In general, the compounds of the present invention may be prepared by the
methods illustrated in the general reaction schemes as, for example, described below, or
by modifications thereof, using readily available starting materials, reagents and
conventional synthesis procedures. In these reactions, it is also possible to make use of

variants that are in themselves known, but are not mentioned here.

? the asterisk indicates the point of attachment to the azetidine ring
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NHF HO1/ dS\O

(3R, 4S)-1-(4-fl uorophenyl)-3-[(3S)-3-(4-fl uorophenyl) -
; h%/grloxyio][ OIOyHb4 L4' | -4-yl] tidin-2- | §DEC 08
ne sul f ony i pheny yl ] azeti di n- 2- one ,

% /X‘gﬂ‘ using a reaction time of 4 h) as Pef-‘(Wﬁng’O””S
SO|Id purification by chromatography (12 g silica

gel, 10%to 100% et hyl acetate-hexane); np 111C Rf

ggg:%s )( 1. Trhetktating MMEQansmmﬂﬂhﬁst{tﬁ&paﬂyﬁBimnes may be

qhyainéd by qaqjmetg,ods dgsc«be‘Qm \yg)oz/s'é%jg W0 9'&1 64248wp W26I3|Z34 WO
2@/@85@2 %u{Wlo &3’7@204@ L@e &xmlos&él oaxgm% égré inc Zaage bl by
21@&5@@&7248 PCT/ us2004/ 637715 2.1-1.9 (m 4H ppm M

(WS) rc(‘:&ss I 1%? 511,th1 ﬁ{%%c%lpﬂ!@éff Lge nle?tfon oair%%'ﬁseﬂvp )below

3Although dctalled syntheses are nc'>t presented for every example in Tables 1 a.nd 2, the
h rgée‘%ﬁ%g Bﬁ@%“}ﬁsﬁ-ﬁ% e’r{fl‘ret@_?di '\tl'trqu-_or{h?etélgo %%Qreln;adé in g.ng.lzogous
(ﬁﬁalérsooxﬂose@hsé QOG0 ¥tehphfitd 3S) - 3- ( 4-f1 uorophenyl) -
hydr oxy -4 (3
thﬂp t hoﬁ?ﬁempi%énljneparatgqn)%ﬂ@tmtwd@teoﬁé(%@ﬁ)ﬂgﬂ -fiygrgphenyl)-3-

Y, Ch_ aC foxBazBRdifk pite
lltgﬁ)? H‘ t| o%ycg&y%?ﬁhgtoggr ap yi% g SI lica
gtalﬂporbﬂ%lhnesﬂmﬁ%eet hyl acet at e- hexane) np 103 C
Rf0.4 (1:1 ethyl acet atFe hexane); 'H NWVR (300 MHz,
CDC13) S 7.6 (d, J= 9.84k, 2H), 7.5 (d, J= 9.0 Hz,
2H), 7.3 (m 4H), 7.0( 6.8 (s, 2H), 4.7 (m |
H, 4.6 (s, | H, 3.9 (s>%),,8.1 (s, 1H), 2.1

(m 4H) ppm M5 [MOH 542. g [[0096] Exanpl e 10.

(3R, 45)-1-(4-fl uoropheny : 3S) - 3- (4-fl uorophenyl ) -
3- F
hydroxypropyl] 4- ‘é'\s” g hi’phenyl - 4-yl ) aze

o

tidin-2-one F

(3R,45)-1-(4-Fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-
hydroxyphenyl)azetidin-2-one (150.4 mg, 0.367 mmol) and 4-dimethylaminopyridine (9.4
mg, 0.077 mmol) were dissolved in methylene chloride (10.0 mL). Triethylamine (100
pL, 72.6 mg, 0.717 mmol) was added via syringe followed by N-
phenyltriﬂuoromethanesulfbnimide (143.6 mg, 0.402 mmol) added as a solid. The
reaction was stirred for 3.5 h at room temperature and then poured into water (40 mL) and
extracted with 1:1 ethyl acetate-hexane (75 mL). The organic layer was washed with
water (40 mL) and brine (40 mL), then dried over sodium sulfate, filtered, concentrated
and purified by chromatography (12 g silica gel, 10% to 90% ethyl acetate-hexane) to
afford 4-{(25,3R)-1-(4-flucrophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl} phenyl trifluoromethanesulfonate (190.8 mg, 96% yield) as a clear film
(eventually becomes a while solid); mp 121.6 °C; R, 0.38 (2:3 ethyl acetate-hexane); '‘H
NMR (300 MHz, CDCls) & 7.41 (d, /= 8.7 Hz, 2H), 7.31-7.26 (m, 4H), 7.19 (dd, J = 9.0,
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ONO H HO O, O
(3R,4S)-1-(4-f|uorophenyl)-3-[(38)-3-(4-f|uorophenyl)-
3- hydr oxypropyl]-4-[3' - 19 DEC 2006
woRbys4! fonyl) bi phenyl - 4-yl ] azeti di n- 2- ongGR%2d88037715s
90% vyield using a reaction time of 2 h) as a Ite
solid; purification by chromatography (12 g silica

gel, 10%to 100% et hyl acetate- hexa&ﬁb; 104 C Kf
maﬂz(z_lH);U 8t tyJ =83z RE). 6 dh &Y 8.7 H (@%Mﬁzﬁom 1H),

# % 42 ey P-58{ D) Z0GTRTRE, a9 bty ot By Saas

1job88]3. 1 Bkampld B) Pregardtich.of (RAS)- 14WhfluopmpherlyB-3-1B S} (4-
530 6 [ 009

Bropsyoil; %%yd%mwg#ﬁ@xwrw@awywa;a@nﬂrm or oph
l)-3-
F?%Sg 3-(4- quorophenyI) hydr oxypr opyl ] azeti di n- 2-on
e FO NHF HOO O

(3R 48)-4-(2',3'-dinethoxybi_« -4-yl)-1-(4-fluoroph

3- hydr oxypr opyI ] azeti di
using a reaction tinme of & solid;
purification by chromatOgraphy HQZ sflica gel, 10%
to 100% et hyl aceta hexane); np 101 C R 0.70 (1:1
et hyl acet at e- hex 7 'H NWR (300 MHz, CDCI3) 5 7.6
(d, J =8.5 Hz, 2H), 7.4 (d, J =8.5 Hz, 2H), 7.3 (m

SJd){(zS R?Ll ((thﬁierheAyl)h {(05)-3-4-flyorophefiyl)- §-hydrdtgprops1)@- ( S

[ Mc@zﬂndgqéygphmgyor@g}fﬁ]eém@gate ](16]2 5 mé,rB 30 nlm_.Pnolg) rH
g%%&hlﬂheéﬁpﬁomwwwh@ eI R2)0.85(Ambl) WereRBADM ih-
hiptireox (207 wpY| 3.0 M gq¥eouswptaesiayb Fashrnatr (0.4 i) aad a sqletion-of 4o
nﬁydrgxyphenylboronic acid (57.9 mg, 0.42 mmol) in ethanol (1.0 mL) were added. The

reaction was stirred vigorously for 5 h at refluxing temperature under a nitrogen

90% yi el d

atmosphere and then diluted with water (2.5 mL), extracted with ethyl acetate (3 x 10
mL), washed with brine (10 mL), dried over sodium sulfate, filtered, concentrated and
purified by chromatography (12 g silica gel, 10% to 100% ethy! acetate-hexane) to afford
(3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4'-
hydroxybiphenyl-4-yl)azetidin-2-one (112 mg, 77% yield) as a clear film; mp 110 °C; R,
0.5 (1:1 ethyl acetate-hexane); 'H NMR (300 MHz, CDCly) § 7.5 (d, J= 9.0 Hz, 2H) 7.4
(d, J=9.0 Hz, 2H) 7.3 (m, 6H), 6.9 (m, 6H), 4.7 (m, 1H), 4.6 (s, 1H), 3.15 (m, 1H), 2.1-
1.9 (m, 4H) ppm; MS [M+H] 486.5

In the same manner was obtained:
[0089] Example 3. (3R,45)-4-Biphenyl-4-yl-1- (4-ﬂuorophenyl)-3 [(38)-3-(4-

fluorophenyl!)-3-hydroxypropyl]azetidin-2-one
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O NHF HOO
(3R, 4S)-1-(4-fl uorophenyl)-3-[(3S)-3-(4-fl uorophenyl)
3- hydr oxypropyl]-4-(3"- DEC 2006
phenyl - 4-yl)azetidin-2-one (36.1
Wﬁ%@%;f%gig a clear foam purification by "qwcr7[7sz/804/037715
chromat ography (12 g silica gel, 5% to 95% et hyl
acet at e-hexane); Rf 0.52 (40%ethyl 48 1 1 DEC 2006
WD 2005/ 047248 PCT/ US2004/ 037715 acet ate- hexane); 'H
NVR (300 MHz, CDCl13) 8 (d, J=8.7 Hz, 2H), 7.30
(m 7H), 7.15 (dt, J .5,01.5 Hz, 111), 7.09 (t, J
= 2.4 H, IM 7.00 (t, J =N
3H), 4.73 (t, J=6.2 Hz, |
3.86 (s, 3H), 1.95 (m 74H);
Exanpl e
13.4'-{(2S,3R) - 1- (4
henyl ) - 3- hydr oxyphopyl ] - 4- oxoazeti di n- 2-yl
} bi phenyl -3 -carbaldéehyde F O NH 1/ F HO HO

- 1-4-yl-1- 4 henyl 35)-3-(4-fluorophenyl)-3-
?32%{@ 3 Biphf?ty f Iyuor(o ugrr%;/) enyg [((3 <3 1PI uc}),r)o henyl ) -
:ﬁy&yg{mumfb}az,qjymﬂ-}cme (11 8 mg, 54% yleld) asa clear film; purification by

SR €a Wb yE RO 1 G B ARk P iy VR

dam
q:hasarmtmg(zaamyccﬂdan gow tb um% g&ltqmtﬁ%(t e Mcﬁdahgtlc ac1d in

R i ol e 1 -

]8 ﬁHzFi?H) ';lk'izz 5§)(1%52}§m 4%133)) £m74}@27 G817 23?(&;) 5H)77 04 (t(vair 8.8 Hz,
2&9)*76095’&8 8 1y 2H).8.63¢t, Jzﬁ)ﬁla %3(1{% £ 9(1(11; H% 27@5 (&4@1

W@%{%%&%& 4 (m 1H) 1.97 (m 4H ppm M

16099] - { ( E3a8Re 41&3@4467 |1%Fbpmhw))dsmé()@%f@o(o@hmyuér op
NS Aok) prapyl]-4-(3-hydroxybiphenyl-4-yl)azetidin-2-one

6 4 Hz, 2H), 6.92 (m

4.67 (d, J= 2.1 Hz, 1H),
SN 482.5 [0099]

F

(3R,4S)-1-(4-Fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-(3'-
hydroxybiphenyl-4-yl)azetidin-2-one (110 mg, 76% yield using a reaction time of 4 h) as
an off white solid; purification by chromatography (12 g silica gel, 10% to 100% ethyl
acetate-hexane); mp 107 '.°C; Ry 0.50 (1:1 ethyl acetate-hexane); 'H NMR (300 MHz,
CDCl3) 8 7.6 (d, J = 8.9 Hz, 2H), 7.3 (d, /= 8.9 Hz, 2H), 7.2 (m, 6H), 6.9 (m, 6H), 4.7(m,
1H), 4.6(s, 1H), 3.15 (m, 1H), 2.1-1.9 (m, 4H) ppm; MS [M+H] 486.5
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hydr oxypr opyl ] - 4- oxoazeti di n- 2-yl
bi phenyl -3-carbonitrile FO NHF HON 49 1 9 DEC
2006 WD 2005/ 047248 PCT/ US2004/ 037715

R) - 1- (4-fl uorophenyl )-3-[(3S)-3-(4-f [ %}U
»\f/'(?)z%gﬁ %r oxypropyl]-4- CJT%%ZO%Q $70hs
oxoazeti di n-2-yl } bi phenyl -3-carbonitrile (32.5 ng, 57%
yield) as a clear foam purification by
os et qexasphyys. (31124&-19(l4lﬂwmp§ﬂiyl) 35[%3)6 (@4bhoedphyiy!)-3-
acet at e- h@dane) S,O/" acet at e- hexane) ;
hydrogyRrop cm@@éfésnyé“ ?‘Fh 7.79 (m 1H),
7.64 (m 1 H, 7.55 (m 3H, 744(d, J:6.6Hz,
2H), 7.28 (m 4H), 7.02 J =8.9 H, 2H), 6.95 (t,
J= 8.9 Hz, 2H), 4.75 (t} Hz, 1H), 4.68 (d, J=
2.1 Hz, 1H) 3.13 (m | 1 (m 4H) ppm M
[MOH 477.5 [00101] Exarrpl g
15. 4" -{(2S,3R) - 1- (4-f | upgf
henyl ) - 3- hydr oxypropyl }
} bi phenyl - N, N-di net /&y j
HOF OAS -N O 4' - 5, 3R) - 1(4f|uoropheny|) 3-[(3
S)-3-(4-fluoroph 3- hydr oxypr opyl ] - 4-
oxoazeti di n-2-yl } bi phenyl - N, N-di net hyl bi phenyl -4-sulfo

s?ﬂ ((43fﬁxo€t>}ﬂ&1yl)733f{@S)L?Mdﬂuo?éjnhe@])f-ﬁh}‘lﬁméyﬁfdp?l\]Vﬂ(@‘am

ur| i cati on by chromato %’1 silica gel, 5%:¢
ngpeymghenyla‘b agetidinré 0an m@f67 )5@5 PSRBA ‘@f“ﬁy’!‘ time of 16 B) as
%&é‘ﬁcﬁﬁ; S%&@J}%t@% W%@%E)mf% td 1&3% e&gb acetate-

Bexhnéiz mp2B) °CRA75(;1 edhyl Sccthtd-kqxaneZH}iNWSO(( MI—IzAGI))Cl;) )

1.02

S o7 e o, o @ S A5 1 Ryl 3 B¢ B2
lr%z,z.Sl -13 (MmiHylpph; MEMDHIS4826H) , 2.01 (m 4H) ppm M
0092] Example 6. (3R,45)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-(6-hydroxybiphenyl-3-yl)azetidin-2-one

(3R,45)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-(6-
hydroxybiphenyl-3-yl)azetidin-2-one (36 mg, 40% yield using a reaction time of 16 h) as
a white solid; purification by chromatography (12 g silica gel, 10% to 100% cthyl acetate-
hexane); mp 113 °C; Ry 0.70 (1:1 ethyl acetate-hexane); 'H NMR (300 MHz, CDCl3) &
7.5-6.9 (m, 16H), 4.75 (m, 1H), 4.65 (s, 1H), 3.2 (m, 1H), 2.1-1.9 (m, 4H) ppm; MS
[M+H] 486.5
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OHl 559.7 [00102] Exanpl e 16.

(3R, 45) - 1- (4- Fl uor ophenyl )-3-[(3S)-3-(4-fl uorophenyl) -

3- 19 DEC 2006

opyl ] - 4- (3 (hydr oxymet hyl ) bi phenyl

W B P S e 200 Vb 2005 0a 24 FCTSiobEs

PCT/ us2004/ 037715 FO NHF HO O

(3R, 4S)-1-(4-Fl uorophenyl )-3-[(3S)-3-(4-fl uorophenyl) -

390931 oxEyanudyT.1(3R48)3t- Q4—ﬂuorophenyl) -3-[(3S)-3-(4-fluoropheny!)-3-
drox t i 2-one (37.3 ny,

g‘éj owpé gfﬁ tp él' éyd:?x # )ﬁ)ﬁﬁgﬁl Ll

puri | cati on by
chromat ography (12 g |I|ca gel , 5@6to 95% et hyl
acetate-hexane); Rf O (50@6ethy| acet at e- hexane) ;
"H NMR (300 MHz, CDC13 7.58 (m 311), 7.49 (m
2H), 7.37 (m 3H), 7.27 ( gH), 7.02 (t, J = 8.7 Hz,
2H), 6.95 (t, J = 8.7 Hz, 4.74 (m 1 H), 4.67
(d, J = 2.4 Hz, 1 H, & If 1.99 (m 4H) ppm
MS [ M 482. 5 [0010‘ F
(3R, 4S)-4-[4' (di nme =4-yl]-1-(4-fluoro
phenyl ) -
3-[(3S)-3-(4-fluorop enyv) 3- hydr oxypr opyl ] azeti di n- 2-

NELENS lrfg'%“ gf’r%“r‘%ﬁ[% ;9‘?“2\&?/‘}??’&@" ?iﬁdrf’i"(}’ ) - 3

-hyﬂl(oﬁﬁjxp}&nyl(ﬂyl)azetxdm—Z one (74 mg, 51% yield using a reaction time of 2 h) as a

bl St YRR Pl B o020 B
e eﬁﬁ?tnﬂﬂf@pttyk}dao a: lséthﬂ@aeta@hexaﬁ&fa teDNSY(38D iz, CDCI) &

hexane (50@6ethy| acetate-hexane)

b e 00 O, 75T 3 -y 2 7045 Caa SEL, 6 s 6Fom. B LED,

AR e e, BB B s 21 4 1

[0094] Example 8. (3R,4S5)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-

hydroxypropyl}-4-[4'-(methylsulfony!)biphenyl-4-yljazetidin-2-one

s\
"o

(3R,4S)-1-(4-fluorophenyl)-3-[(3.5)-3-(4-fluorophenyl})-3-hydroxypropyl}-4-[4'-
(methylsulfonyl)biphenyl-4-yl]azetidin-2-one (80 mg, 79% yield using a reaction time of
4 h) as a white solid; purification by chromatography (12 g silica gel, 10% to 100% ethyl
acetate-hexane); mp 111°C; R; 0.40 (1:1 ethyl acetate-hexane); 'H NMR (300 MHz,
CDCl3) 5 8.1 (d, J=9.3 Hz, 2H), 7.8 (d, J=9.3 Hz, 2H), 7.6 (d, J= 8.1 Hz, 2H), 7.5 (d,J
= 8.1 Hz, 2H), 7.3 (m, 5H), 6.9 (m, 3H), 6.3 (5, 1H), 4.7 (m, 1H), 4.6 (s, 1H), 3.1 (s, 4H),

46



3.14 (m 111), 3.10 (s, 6H) 1.97 (m 4H) ppm M5 [ MtH|

513.6 [001041 Exanpl e 18.

(3R, 4S) - 1- (4-fl uorophenyl )-3-[(3S)-3-(4-fl uot ®PEEN00G -
ypropyl J-4-[4-(hydroxynet hyl ) phen

W Y 1716 bac 2006 WD 2005) bayohGHuswesnsIs

PCT/11S2004/037715 FO NHHO OH

(3R 4S)-1-(4-fluoro henyl) 3-[(3S)-3-(4-fl uorophenyl) -

ZSL-deoﬂﬁbmW [MCF

(ST tioald BB fﬁﬁérgéwﬂyl? %5 orBhensi e

}gﬂde%rﬁﬂtl]-@m s -aim@lmdyblgh@phy-y()ézzn@n@-dneca gel, 5%to
5% et hyl acetate- hexane); Rf 0.43 (50% et hyl
acet at e-hexane);'H N 0 MHz, CDC13) 5 7.57 (m
4H), 7.44 (d, J:8.4@), 738(d J = 8.4, 2H),
7.27 (m 4H), 7.02 (t, 8.8 Hz, 211), 6.95 (t, J=
8.7 Hz, 2H), 4.73 (m 3H), 4. J=2.4 Hz, | H),
3.12 (m | H, 1.97 (m m M5 [ M OH] 482. 5
[00105] Exanple 19. Pr¢ '

(3R, 45) - 4- (2" - brpmo.5 Al oxy i d-yl)-1-

(4-fl uorophenyl )0 S)-3-(4-tluor ophenyl) 3- hydr oxyp
ropyl ] azetidin-2-o8e/F O NH S F HO OH

(3R, 4S)-1-(4-Fl uopophgnyl) 3-[(3S)-3-(4-fluorophenyl) -
3- hydr oxypropyl ] -4+ (38" -

hydr oxybi phenyl - 4-yl ) azeti di n- 2- one . - 0.04
@RAS)-1 dclugnog x)éddsa PP 3ckad&9xmrypya\h‘g<3 45"

&g{cfﬁgggl%ﬁﬁlﬁ%g@ 91{)&@1&15 hhhe (934% 0d8, ﬁelélrgsmé)a R4tk 0B ) as

enperature ter m nut es,

swhm afiddpaifieaandysbuimategtahho6d Ingd{Ce gelp1 09 Jo 109% oty aeptate-

uen The m xt.un
Sepils 1AL e AE S S NKR (RBNEE CHED .6
ea Je 9ITLI)1z 201 BSI(dVen. osmjrzuymsuqnf AR, 7.0 (o, 48D B @iZH), 4.7 (m,
C}%nﬁ%n(ts rl?it)eij 9 (s, 9H), 3.1 (s, 1H), 2.1-1.9 (m, 4H) ppm; MS [M-OH] 542.6
[0096] Example 10. (3R,45)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-

hydroxypropyl]-4-[3'-(methylsulfonyl)biphenyl-4-yl]azetidin-2-one

(3R,4S5)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl}-4-{3'-
(methylsulfonyl)biphenyl-4-yljazetidin-2-one (92 mg, 90% yield using a reaction time of
2 h) as a white solid; purification by chromatography (12 g silica gel, 10% to 100% ethyl
acetate-hexane); mp 104 °C; R, 0.45 (1:1 ethyl acetate-hexane), 'H NMR (300 MHz,
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(3R, 4S)-4-(2' -brono-5' - hydr oxybi phenyl -4-yl)-1-(4-fluo

rophenyl )-3-[(39)-3. (4 19 DEC 2006
nyl) - 3- hydroxypropyl ] azeti di n- 2- ong

vﬁt?ﬁ?ﬁggﬁby chromat ography (12 g silica ge|c¥§§pmmmynu

95% et hyl acetate hexane) and then by reverse-phase

HPLC (21mm colum, 50%to. 100% acetonitrile-0.1%

G 3 A4y -2 (el ot 67 5s 19): aer(Es $H1), 3R BSH)A2.1-1.9 (m,

ybi phenyl - 4-yl)-1-(4-fl uorophenyl) -
%%?Fgéqmg[?hopyggggphenyl - 3-
8097 px y pExemydld bz EXR,48)4-(2's bdmm(ﬂ&x@bin@:,nyl?a%%)y'r(e+ﬂi1))r@hexad)-3-
a a 50% e etate hexane); 'H
M%ﬁ%g"?%&h 8%&?’%5’4’ @;a% gjdinEons™, © 1H), 7.40
m 4H), 7.29 (m 4H), 7.02 (t, J=8.7 FE 2H), 6.95
t, J= 8.7 Hz, 2H), 6. d, J=3.3, 1H, 6.73 (dd
= 3.0, 3.0 Hz, 1H), A& (t,pJ= 6.2 Hz, 2H), 4.67 (d,
= 2.1 Hz, 1H), 3.14 (m 1Ry 1.99 (m 4H) ppm M
NLOH] 547.4 [00106] Exanplep20. Preparation of

"-{(2S,3R)-1- (4-fl uorgphtnyl ) - 3- (4-

| uor ophenyl) - 3- hydr oxypgopyl ] - ocxoazeki di n-2-yl }

i phenyl -3-yl [3-L ucopyr arisi duronic acid F O NH
1/ HO 1-~0 ép HHHOH HO HO [00107] Step

S) 1- (4-fl uorophenyl ¥- 3- J(3R,4S)-1-(4-f|uorophenyl)-
2-0x0-4-(4-{[(trifluoronethyl)sul fonyl]oxy}-phenyl)aze
331@“1% tﬁ%ﬁ 1&5&9(Yﬂgbﬁﬁéfyﬁn-@l)ho 1@1%%0 her;yl) -3- %(3.5‘)-3 (4-ﬂu0r0pheny1)

uoroghenyl | uoro

|3)h qunrpwllﬂp? tigdgy}-poe 43P " ekl uwing|aweastion fime °P 2 h) 2 a
e PO BT AROE e AR (Y it TR kB st
Achchne); alpeltm CCaRHyHr (1deetifyd a@datqfh_exam%)AH MBI (300 MHz, CDCl3) §
7.6 (d, J= 8.5 Hz, 2H), 7.4 (d, J = 8.5 Hz, 2H), 7.3 (m, 5H), 7.0 (in, 6H), 4.7 (m, 1H), 4.6
(s, 1H), 3.9 (s, 3H), 3.7 (s, 3H), 3.3 (m, 1H), 2.1-1.9 (m, 4H) ppm; MS [M-OH] 512.6
[0098] Example 12. (3R,45)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-(3'-methoxybiphenyl-4-yl)azetidin-2-one

(3R,4S)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl}-4-(3'-
methoxybiphenyl-4-yl)azetidin-2-one (36.1 mg, 77% yield) as a clear foam; purification
by chromatography (12 g silica gel, 5% to 95% ethyl acetate-hexane); Ry 0.52 (40% ethyl
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triethylamne (0.08 nL, 0.60 nmol) and

4-di met hyl am nopyridine (18.3 ng, 0.15 mml). The

reaction was stirred at roomtenperature for'ﬂgﬂECZWS

.éﬁégﬁlgﬁ ch time it was diluted with 53 1 9 DEC 2006
88817248 PCTI US2004/ 037715 vt er (5 mXC %0"4’037715

extracted with dichloronethane (10 nlL). The aqueous

| ayer was re- extracted with dichloronmethane (3 x 10

BkotatéRekah b’ mmtwomtﬂmg SWeIRE A LA RIT M 2H), drsioqﬂ 7H),

di |fat filt trated. The
73 Ead s, parte 1Rl 79 . droHae OB U2l G B4 3H0e6 92 (.,
%4.@0/ Lo @5%26111%)\04 6@%&%1231 h@,xm)eé 86 @, Bff, 9198 (m, 4H); MS
1 -1 4- f1 uor ophenyl’) -
RVI4GH] 482.4- f | uor ophenyl ) - 2 oxo 4 (4-[(trifluoronethyl)

i@b%gnél iiba%%é 13. 4%6?%%%‘-%{1 ghgb eﬁylxl_”]f[{%r?&@(% 6[8§§g}%nyl) 3.

By@px@ropiijep axdakétizlin-Diyl} biphenyl-3-carbaldehyde
(15)-1-(4-f|uoropheny#)-S-[(ZS,3R)-1-(4-f|uorophenyl)-
2- (3" - hydr oxybi phenyl -¥-3¢| ) - 4- oxoazeti di n- 3-yl ] propyl
acetate. [00110] The pct of step 1 (0.20 g, 0.35
nnDI) and tetrakis(trip o)) | hosphi ne) pal | adi un( 0)
(20.3 ng, 0.018 nmol) werejdissolved in toluene (10
m.). 2.0 M aqueous pot A\car bonate (0.35 nlL) and a
sol ution of 4- hydroxy yﬁbor [ \'Q (67.8 ng,
0.49 mmol) in ethangl A HO added. The

reaction was stlrr\ |gorously for 4 h at refluxing
tenperature under a g trogen atnosphere and then
diluted with water (2.5 nmL), extracted with ethyl
acetate (3 x 10 nmlgp; washed with brine (10 nL), dried

over sodiumsul fate, filtered, concentrated and
Bl 25383 1 §-flebrophaay D Jr A1y - (¢ Amorgpkdnyl) Gahygedxypopsil-& 95%

P R RIRCR T BaR O g 7 v prasismfom )

pufifitatioy dy ohpriaphmpw €12 gysilica gel, Bk 655t Pl Irmeatpitbpmep Ry 0.72
%f&} A1 {91?5 B ane HOM | $80 981 5E0% 1.0 @ 110008 =18
(Hz$)Hb “785- (kd, QHY, Apg2e(ny y BYD, 346 (GEL~4B H- 268; 12110 NS (7 =

-0x0-4- { 3" -[(2,
FEHEADS Rt T8 30 A 86 Sy D1 470 G d 52 B P M
195), PYY gx¥isTveloenyke.4- yl ) azet i dl n- 3- yl]propyl
aggtateéﬂoﬁgf% ; The product of s &) 0.132
r{ﬁQﬂOp] an gxgmplﬁ)} &{@S@R@ |l-|(4-@ugr@@l'teyyl? -B=[(35)-3- (4~ ﬂuoropheny]) -3-

b ) opyr anur onat e
&g‘%ﬁ%’égpﬁ%“‘l’;i%ﬁ% %?ﬂé‘g’gﬁ?&?{@?”gggﬁ with toluene (3
x 15 nL) and dried inF acuo for 18 h. The dried syrup
was suspended in dich gpnet hane (1.1 ni) and the
reaction was cooled to R T. cFreshly distilled (over
cal cium hydride) boron trifrflori de di ethyl etherate

i gr—Aas mai ntained at -25 C
. 3.5 h. The
m xture was diluted w ph£Zat ur ated\aggedus anmmoni um
chloride (2 n.), e gcted withP ethyl acetate (3 x 10
m.), washed with b ¢ (10 nmL), dried over sodium
sul fate, filtered,
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concentrated and purified by chromat ography (12 g
silica gel, 5%to 95% et hyl acetate 54 19 DEC 2006 WO
2005/ 047248 PCT/ US2004/ 037715 hexane) to afforelgec 2006

‘é&m}ﬂ&ﬂ& -fl uor ophenyl) 3-((3R,4S9)-1-(4-fl uoCTPUSZOOX/O:)WlS

3 4-tri - Oacetyl 6 hydr oper oxy- [ 3- L- gl uco- hexodi al do-
S- pyranosyl ) oxy] bi phenyl -4- yl }azeti di n-3-yl) propyl
&eﬁﬂ&ﬁ&)—( WﬂwrmenHMIww4ﬂnommmwmmmm

g?‘téa%él @r%% a@% ﬁen 1 -carebom%%%n(n[ 98%,15%1% l%?as 4 clear foam;

purifidatién B)R)hrbmitégrﬁthﬂw@ Siticy/gel,-5% {o(BH) etﬁyl(aéetate-hexane) R 0.69
Tl uor phenyl)

fp G mettie besang) e SR LB e, GRS b . Do P28l i
I?'%Q%HCIHPE 5st(ﬁF3ﬁ) 6542(@ Jn% 6 ﬁz%g mrr{xﬁ 4‘»@87 0 &SPl Y9G,

hano trieth yamne hi’s

2. 6:95dh A9 Haddd), 6d8 &/ t 4218, 468Ké#%&étﬂ?oiﬁ) 3.13 (m,

71.C (5% acetic acid and 15%
rreh?han ﬁ:’-i n @@ngﬁgne and was conplete after
J@010bJur SExahipde hist4hé(h&BR)ahC#—ﬂuurqihhtyjl)aBﬁ_(Bﬁ)—M—ﬁuorophenyl)—i%-

vapor at e e re aci difie 1
R mRRry I frostiser-oly Bts T A e toihepyich wlfotimio
ethyl acetate (20 nL), Ppashed with brlne (5 nm), dried
over sodiumsulfate, fi Id, concentrated and
purified by chromatograpiy (10 g silica gel, 5% acetic
acid and 15% nethanol in dink#oronethane) to afford
4'-{(2S, 3R) - 1- (4f|uorophen -3-[(39)-3-(4- :
f 1 uorophenyl ) - 3- hydr oxyp -a\ Y - gt i di n-2-yl }bi ph
enyl -3-yl (3-L- gl ucopyr dF (32. 6 no,
73% as an of f-white ks > acetic acid
and 15% net hanol in Zhl or omet hane) ; 1H NVR (300 MHz,
CD3CD) S 7.63 (d,O%— 7.8 Hz, 2H), 7.43 (d, J =8.1
Hz, 2H), 7.3 3. (m‘o7H, 706(m 5H), 503(m'1 H) ,
463(tJ=51\51H22 3.94 (m 3H),

.13 (m
RN R T R R LT

fbxoa{zéﬁc@n@l?)}blph(eﬂylw Naﬁxﬁaﬁﬁwﬂmhﬂ 4-63fohadide g39 6 mg, 3% yleld) as
quoroBhen - 3- hydr oxypropyl ] - 4- oxoazet

erfyint yallew fons; prrificaion BY premptogragby 3@ silies gel, 5 o9 eﬂEyl |
4&&3&%8%))(%0? g% ydo%&%ﬂ Q&gh\% ﬂer%ICJ)éoo 6o MeHOEBRSEY.83
(d J=5.4 Hz, 2H), 7.72 (d, /= 8.1 Hz, 2H), 7.61 (d, J = 8.1 Hz, 2H), 7.44 (d, /= 8.4 Hz,
 2H), 7.25 (m, 4H), 7.02 (t,J = 8.4, 9.0 Hz, 2H), 6.95 (t,J= 8.7 Hz, 2H),4.74 (t,J=5.5
Hz, 1H), 4.69 (d, J = 1.8 Hz, 1H), 3.13 (m, 1H), 2.75 (s, 6H), 2.01 (m, 4H) ppm; MS [M-
OH] 559.7 _

[00102] Example 16. (3R,4S)—1-(4-Fluorophenyl)-3-[(3S)~3-(4-ﬂuorophe_nyl)—3-

. hydroxypropyl]44-(3'-(hydroxymethyl)biphcnyl-4-yl)azetidin—2-oné '
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oxoazeti di n-2-yl }phenyl trifluoronethanesul fonate
(51.1 ng, 0.094 nmol) and 3- carboxyphenyl bog@pgc 2008d
w{rg%uo?/o 0.132 mmol) were dissolved in 1:1

U2Re @t hanol (2 nmL). 2.0 M aqueous potadGT(ff§p004/037715
carbonate (0.14 nL) was added and the sol ution
degassed. Tetraki s(tri phenyl phosphi ne) pal | adi un( 0)
(5.1 ng, 0.005 Mol ) s added and the reaction
stirred vigorously for at refluxing tenperature
under a nitrogen at ere.oThe cool ed reacti on was
diluted into dichloronmethanref (15 nL), water (3 nl)
was added and the pH was gdijusted to 3 with 5% aqueous
sodi um bi sul fate. The : A -:parated and the
aqueous | ayer extract
nm.). The conbi ned Wwere dried over
sodium sul fate, fiytgred, concentrated and purified
by chromatography (X2 g silica gel, 5% nethanol .in
di chl or orret hane) to afGtbrd  4' - {

st atarentetO SRASRY Y uprenpap el vismamronyti4-G-
myaﬁymetﬁylphaxenyl}bymhamﬂ-ﬁn@@nquiy,Iso% )aélﬂ)das a4 leadfol;

86% yleld) as a color]ess  foam (5% net hanol
Prrfifation By dirraiagranhy {12 Wa(%bé‘ymz%%aﬁaisgw@’ xgne){ By
b'dh (50°/§ eéﬂ?l a(cé:hta-(héxan@) 8 NMRSQUG Nﬂ-mondﬂfégr 59 (§x9 31@17 49 @,

i, 15, 27 (m, §9), 192 (3 =87 Hz, 695%2me4, 474

At AT A BT i P e g

{((0493]I uolExap‘ipHﬂﬂl 3% {.50-395} (d&néthylﬁmun)bmﬂi&eﬁﬂl-))l]-B—G fluorophenyl)-

PRIy SRR fufcatla Rofhery -4 carboxyl]

4'-{(2S,3R)-1-(4-fl uorbihenyl)s [ (3S)-3-(4-fluoropheny

|') - 3- hydr oxypropyl ] - 4-

oxoazeti di n-2-yl ] bi phen - capboxylic acid (21.0 nyg,

67% yield) as a white foam N—gurification by

chromat ography (12 g SI|IC- £ 5@6nethano| in

di chl oronet hane); Rf ~ f =

di chl or onet hane) ;' H NVR ‘ 2FS ?8. 17 (d,

J= 8.4 56 1 9 DEC 2068 :

PCTI US2004/ 037715 .
N

(3R,45)4- [4'(dimethylamino)biphcnyl-4-yl]-1-(4_-ﬂuorophenyl)-3-[(3S)-3 -(4-
fluorophenyl)-3-hydroxypropyl]azetidin-2-one (35.4 mg, 79% yield) as a white foam,;

purification by chromatography (12 g silica gel, 5% to 95% ethyl acetate-hexane); Ry 0.78
(50% ethyl acetate-hexane); 'H NMR (300 MHz, CDCls) & 7.53 (m, 4H), 7.31 (m, 8H),
7.02 (t, J=8.7 Hz, 2H), 6.94 (t, /= 8.7 Hz, 2H), 4.73 (m, 1H), 4.64 (d, /= 2.1 Hz, 1H),
3.14 (m, 1H), 3.10 (s, 6H) 1.97 (m, 4H) ppm; MS [M+H] 513.6
[00104]  Example 18. (3R,4S)-1-(4-fluorophenyl)-3-[(3S5)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-[4-(hydroxymethyl)phenyl]azetidin-2-one
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Hz, 2H), 7.65 (t, J= 8.1 Hz, 4H), 7.43 (d, J 8.4 Hz,

2H), 7.33-7.24 (m 4H), 7.04-6.92 (m 4H), 4.77 (t,

J= 5.7 Hz, 1H), 4.70 (d, J= 2.1 Hz, 1H) 3. 151(91[)5@@;06
4H) ppm M5 [MH 512.5 [001

‘%g%&gr%%%ar ation of QAT@%IR’:’%IS

(3R, 4S)-1-(4-fl uorophenyl)-3-[(3S)-3-(4-

f 1 uor ophenyl) - 3- hydr oxypropyl ] -4- (3" -ni trobi phenyl -4-y

| )azetidin-2-one F n H1/ HO OO 4-{
(2S,3R)-1-(4-fl uorophen 3-[(3S)-3-(4-fl uorophenyl) -
3- hydr oxypropyl]-4- oxo i di & 2-yl }phenyl :
trifluoronethanesul fonate (880 ngy, 0.092 mmol) and 3-

ni trophenyl boronic acid (21 0.129 mmol) were

di ssolved in 1:1 tolue ’ ). 2.0 M

aqueous potassi um car bop as added and

the solution degasg®&s
[ [ mosphi ne) pal | adi un(0) (5.7 ny,

. ' and the reaction stirred
vigorously for 2 hpgt refluxing tenperature under a
nitrogen atnosphere. The cool ed reaction was dil uted

i (sma.sjuecmﬂmmphertyarse[(ma «tt)uorobhawﬂ)a%fmrdsoxmpﬂ]-4-[4-
S s AQUERLR: (e VAR B PRSI

vverg& filfr; ?ﬁhﬁm&din wdmt@dphg(m g sﬁhdatger e% to OfM eyl mtaed
and pur |

ook B b8 el aceis ey 3 R 300 Wite, G 6 737, 4,

(4: &'(@W@@Hem)l 7. 3@@[ §38); QH&‘]"ZW(M,O#HPM@@M J= Smﬂimms (@,

ropyl]-4-(3-nitro en azetid 2- one

e %B&yﬁﬁl‘ﬂﬁﬁ%%ﬂd@aé 77 ARt B 393 (09, BORR, 480 ppr
ne H NMR (300 MHz, CDC13) 6 ?8.42 (m

|§§§ﬁ\g%ﬂf%§ )J = 8.1, (2.4, 1.2 Hz, | )H) 7.89 (<(3Idd,

J§00108], 1E€ample . Peeparatign of 13 8545)(cl(2-romo§ - hydepxybipbgnyl-4-y1)-1-

e ﬂvé“%*%m%a%g&@?@ﬂ%%-ﬂm( i
J= 2.1 Hz, H, 3.14 H, 1.91-2.11 (m 4H)
ppm M [N¢C}H 497 5 1 sane manner was obt ai ned:

[001181 Exanpl e 26. o
N-(4'-{(28,3R)-1-(4-f|uoro-uﬂ yl)-3-[(3S)-3-(4-fluorop
A 2005/ 047248

henyl)-3- 57 1 9 DEC 2006
@-' -3-yl)acetam

PCT/ US2004/ 037715 _
hydroxypropyl] 4- oxGQazer| 4
ide F '

OH
(3R,4S5)-1-(4-Fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-(3'-
hydroxybiphenyl-4-yl)azetidin-2-one (19.2 mg, 0.04 mmol) was dissolved in chloroform
(0.4 mL) and tetrabutylammonium tribromide (18.8 mg, 0.04 mmol) was added at room
temperature. After 10 minutes, saturated aqueous sodium thiosulfate (2 mL) was added to
quench the reaction. The mixture was poured into a seperzitory funnel, extracted with
dichloromethane (4 x 10 mL), dried over sodium sulfate, filtered and concentrated.
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O NHF HOHNON((4 - { (253

R) - 1- (4-fl uor ophenyl)-3- -

[ (3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4- 19 DEC
@59@%@1%&' n- 2-yl } bi phenyl - 3-yl )acet am de (18.

yi e as a white foam purification by
chromat ography (12 g silica gel, 50% et hyl
acet at e-hexane); Rf 0.7 (50% ethyl acetate-hexane);

1BR HER-(230 -5 -hyGDkybiphesy)-#-8) 1 -(4ofluckophenyl)-33(38)-3 94 m

%ﬁﬂ@opgenyg @mﬁgp%l]ﬁn%%otg ga%%u%aé by d,,gmimw"gy 12e
khﬂca gd, 9% t& 95% ki ac@&fb%g%ﬁ)gﬁﬂ)&en%y@éveﬂse%ﬁa&mﬁﬂ‘bmm
a

MSQL R Q%j mke&wle/ﬁm “2’%?3}19 geifl in watgn) topiiad (AR45)-4-
zL&gfg &&g_ﬁ ’lgy%{ypﬁpglnghm%@@kﬁ&y[@fsf;@wdﬂuomphmyn-s-
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800110!5& Example 0. Ppepaation of4' *5‘0(2$ 31&}1-(4 ﬂumpphuyléé -I(H)- 314—
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rRivEp@BGMit®RicZL” [ 00120] Exanpl e 29.

(3R 4S)-1-(2',3" -diflporophenyl)-3-[(3S)-3-(4-fluoroph
enyl)-3- .

hydr oxypropyl]-4-(3', 4 fl u8robi phenyl - 4-yl )azetidi n
-2-one F J

CT/Urg%604IO37715

HO }-0 ¢
H
H H OH

Ho HO

[00107]  Step I: Preparation of (15)-1-(4-fluorophenyl)-3-[(3R,4S5)-1-(4-fluorophenyl)-
2-0x0-4-(4- {[(trifluoromethyl)sulfonyljoxy}-phenyl)azetidin-3-yl]propyl acetate
[00108] = 4-{(2S,3R)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-
4-oxoazetidin-2-yl} phenyl trifluoromethanesulfonate (0.16 g, 0.35 mmol) was dissolved.
in dichloromethane (2 mL), To this was added acetic anhydride (0.04 mL, 0.45 mmol),-
triethylamine (0.08 mL, 0.60 mmol) and 4-dimethylaminopyridine (18.3 mg, 0.15 mmol).
The reaction was stirred at room temperature for 18-h after which time it was diluted with
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(3R, 4S)-1-(2',3" -difluorophenyl)-3-[(3S)- 3- (4 fluoroph
enyl ) - 3- hydr oxypropyl | - 4- (3", 4" - 19 DEC 2006
d|fluorob|phenyl 4- yI)azetldln 2-one (36.9 86%

WRPWBHE a clear film purification by PUI/US20041037715
chromat ography (12 g silica gel, 5% to 50% et hyl
acet at e-hexane); Rf 0.51 (50% ethyl acetate-hexane);

V\HtéN E}Ql dMtdctedwitd 3l)ﬁhm5r07ne%né aa, m@- TRe aquelms'ia}"é? was re-

‘ rxtxﬂﬁeﬂ Vﬂ!!l él?hlmgmfthm Bx l(OtmL)ﬁﬂd Qlewrwuc fmq;wnseiv%coqnbmed
%ﬁsd EIZeQ {(Bum %\'iﬁ'laie 1téfed é&d c C%lﬁ'd%d % e4ﬂssq%8§]gd
MoGldlogrpBy 612[m11@g]el E%emﬁs% eyl acetate-hexane) to afford (15)-1-(4-
]ﬂ“hvaﬁwb(f L R T O T D
}ﬁglb:@lmehbmtwmpmﬂyl azdwne @moca: 0l36 nixggzlzuf%)as? & ﬁrlm L
ﬁgﬂlﬁéhe PP Ph%remtrqu A ﬁmﬁﬁlpmpb@]mé ﬁfﬁ%@r 1-(4-fluorophenyl)-
3%,@% {oBetly)-3iyi)Vd- iL:@&’e}quﬁeﬁy]']ﬁr 19£aaqe.a0| d and -
rom)sl%ﬂ?ne are cou under 1 9 DEC 2006 WO

ZUDEﬂDM rpdmtomaoh QQSS@Q]}(@dcondl tions with
b g&aﬁc?s%thﬁﬁc‘n&{pﬂ&? Car EJ?A( (b@%‘:ﬁ G'Olfmmfﬂ a1s9)l\Md in

agqueous e in oluene
stoihmm{ﬂo mD)1e2 0 M dqieous wtassero icationstd (6.3 Seill.)and 8 wolbtiomydf 4-

ISRt o8 (CQumBRA oD 1 BUEE R whl e o

peRtioNwhSstiexe hppgRsly fars loat refluringgerapyrating uh@éi@ltnﬁtﬂfgery\/l th
4 i odophenyl car bony] al | yl (Sgenerat ed fro
AGRepher and %ew&ft?damﬂéwata @- gyl p eFiEAed W&l‘ky{ ?ceﬁteé% g 10

RAOL Gadned withbiindt 1|0¥ﬁL)Cﬁlerr0Q£%m1fyl§ | fll{dred, concentrated and
trans- 1, 2- cycl ohéxanedi am n
purified by chromatography (12 g silica gel 5% to 95% ethyl acetatc-hexane) to afford
(15)-1-(4-fluorophenyl)-3-[(2S,3R)-1-(4-fluorophenyl)-2-(3'-hydroxybiphenyl-4-yl)-4-
oxoazetidin-3-yl]propyl acetate (157 mg, 85% yield) as a clear film.
[00111]  Step 3: Preparation of ( IS)-I-(4-ﬂuorophenyl)-3-((3R,4S)-l-(4-ﬂuorophenyl)-
2-0x0~4-{3'-[(2,3,4-tri-O-acetyl-6-hydroperoxy-B-L-gluco-hexodialdo-1,5-
pyranosyl)oxy]biphenyl-4-yl} azetidin-3-yl)propyl acetate.
[00112] The product of step 2 (69.4 mg, 0.132 mmol) and methyl 2,3,4-tri-O-acetyl-1-
0-(2,2,2-trifluoroethanimidoyl)-D-glucopyranuronate (49.0 mg, 0.110 mmol) were
azeotroped with toluene (3 x 15 mL) and dried in vacuo for 18 h. The dried syrup was
suspended in dichloromethane (1.1 mL) and the reaction was cooled to -25 °C. Freshly
distilled (over calcium hydride) boron trifluoride diethyl etherate was added and the
reaction _was'maintained at -25° C for 2 h and warmed to 10 °C over about 3.5 h. The
mixture was diluted with saturated aqueous ammonium chloride (2 mL), extracted with
ethyl acetate (3 x 10 mL), washed with brine (10 mL), dried over sodium sulfate, filtered,
~ concentrated and purified by chromatography (12 g silica gel, 5% to 95% ethyl acetate-
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and copper (I) iodide in decane-di oxane as sol vent.
Deprotonation of the 3-position of the [3-lactamwth
a suitabl e base, such as |ithiumdiisopropyl ah®dEC 2008

quenching wth
‘?é?f"gﬁyﬁﬁ{[(ls) 4-i odo-| - phenyl but yl ] oxy) di Ty ¥RPP&{0p7I1S
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t fuorophenyl)-Bhiydtesyptdpgl] 4t dxahdelidia -y b hels T 3200 xyWacid
2005/ 047248 PCTI'US2004/ 037715 prooduct 32. It 1s noted

that in this schene t aurine is for illustration
and that a | arge variZ;fZOf functional groups can be
substituted in its place—61 © 9 DEC 2005 WO

2005/ 047248 PCTI US2004/ 037%I% Scheme | \ ~SiO 0 0

4-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3 -(4-fluorophenyl)-3-hydroxypropyl]-4-
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hydrofluoric acid 3) Taurine 0 O I—|08----N(t9I[EEXZNU$\I

BATBTR) 037715 001241 Exampl e 33, 111 ustAREAMETS

Schene U below is the general nethod for the
preparation of chol esterol absorption inhibitors of
gemcﬁdin-ﬂeytl)rpbblarl 88luoibmethahesuligmite (1.1 ;g, GOS8 mmol)and 8ki

| f b d
S DBt A BITRES 3 B 152 MO Nt issplved i 5 tpgmeisghanol
u ).t 210 Mbqiﬁbgscfmazslmn carberate0A A L) Wak eddet lagd tharisalatidh

goﬁé:""g%g?] %t [’5‘8&&% genﬁpggwﬁmﬁpﬂvadm (|5 olxl'ggz, %l OIO%i In?rx?cl;]l) was added

and the reaction stirred vigorously for 2 h at refluxing temperature under a nitrogen

, 4

atmosphere. The cooled reaction was diluted into dichloromethane (15 mL), water (3
mL) was added and the pH was adjusted to 3 with 5% aqueous sodium bisulfate. The
layers were separated and the aqueous layer extracted with dichloromethane (2 x 5 mL).

* The combined organic extracts were dried over sodium sulfate, filtered, concentrated and
purified by chromatography (12 g silica gel, 5% methanol in dichloromethane) to afford
4-{(2S,3R)-1 -(4-ﬂuoropheny1)3-[(3$-3-(4-ﬂuorophenyl)-3 -hydroxypropyl]-4- |
oxoazetidin-2-yl]biphenyl-3-carboxylic acid (41.9 mg, 86% yield) as a colorleés foam; R,
0.15 (5% methanol in dichloromethane); 'H NMR (300 MHz, CDCl;) 678.31 (m, 1H),
8.09 (dt,J=17.8, 1.5 Hz, 1H), 7.79-7.39 (m, 6H), 7.23-7.32 (m, 4H), 6.90-7.02 (m, 4H),
4.75 (t, J=5.7Hz, 1H),4.69(d, J=2.1 Hz), 3.12 (m, 1H), 2.10-1.90 (m, 4H) ppm; MS

- [M-H] 512.5

In the same manner was obtained: ,
[00116)  Example 22. 4°-{(25,3R)-1-(4-fluorophenyl)3-[(35)-3-(4-fluorophenyl)-3-

hydxoxypropyl]-4-oxoazetidin—2-yl]biphenyl—4—carboxylic acid

4’-{(2S,3R)-1-(4-ﬂuordphenyl)3-[(3S)f3-(4-ﬂuorophenyl)-3-hydroxypropyl]-4- .
oxoazetidin-2-yl]biphenyl-4-carboxylic acid (21.0 mg, 67% yield) as a white foam;
purification by chi'omatogx*aphy (12 g silica gel, 5% methanol in dichloromethane); Ry
0.14 (5% methanol in dichloromethane); 'H NMR (300 MHz, CDCl;) 6 78.17 (d, J= 8.4
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tetrachl ori de and subsequent cyclization, using
N, O bi strinmethyl acetam de and catal ytic
tetra-n-butyl ammoni um fl uoride, affords the 419 pgc 2006

ne 9. Reduction of the cyano group
?ﬁg&g@#ﬂg@ 10 i s acconplished under hydrogen Pa{‘JtTnHB%%’ﬂ@Wéls

over excess Raney- Nickel in ethanol and ammoni um

hydr oxi de. Acylation with the a\%&rdopri ate acid
¢z, 2H), &S (f, Br(80HH3. 000143, (df bF B Svikes 2B 7r336/624 (om 4H),t7:04-6.92

Dotk Rk dr e P B e 1D o3 TR Ts sl
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he taurine is_for illustr dthatalare
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HF --Si pF -~--SiO N9 10 1) Br(CH2),1COCl 2)

48% hydr of | uoric acid Ja oine F O

4-{(25,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]4-
oxoazetidin-2-yl} phenyl trifluoromethanesulfonate (50.0 mg, 0.092 mmol) and 3-
nitrophenylboronic acid (21.6 mg, 0.129 mmol) were dissolved in 1:1 toluene:ethanol (2

"~ mL). 2.0 M aqueous potassium carbonate (0.092 mL) was added and the solution

degassed. Tetrakis(triphenylphosphine)palladium(0) (5.7 mg, 0.005 mmol) was added
and the reaction stirred vigorously for 2 h at refluxing temperature under a nitrogen
atmosphere. The cooled reaction was diluted into dichloromethane (15 mL). The layers
were separated and the aqueous layer further ext_:racfed w1th dichloromethane 2x5mL).
The combined extracts were dried over sodium sulfate, filtered, 'concent_rated and purified
by chromatography (12 g silica gel, 5% to 50% ethy acetate-hexane) to afford (3R,4S)-1-
(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-(3'-nitrobiphenyl-4-
ylazetidin-2-one (45.0 mg, 95% yield) as a clear film; Ry 0.33 (50% ethyl acetate- )
hexane); 'H NMR (300 MHz, CDCly) § 78.42 (m, 1H), 8.21 (ddd, J=8.1,2.4, 1.2 Hz,
1H), 7.89 (ddd, J=17.9, 1.5, 1.2 Hz, 1H), 7.63 (d,J = 8.1 Hz, 2H), 7.45 (d, J=8.1 Hz,
2H), 7.33-7.22 (m, 4H), 7.04-6.92 (m, 4H), 4.76 (t, /= 6.0 Hz, 1H), 4.71 (d, /= 2.1 Hz,
1H), 3.14 (m, 1H), 1.91-2.11 (m, 4H) ppm; MS [M-OH) 497.5
In the same manner was obtained:
[00118]  Example 26. N-(4’-{(25,3R)-1-(4-flucrophenyl)-3-[(35)-3-(4-fluorophenyl)-3-
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dH OO OHF H®B ~N (CH2 N 33 64 1 9 DEC 2006 WO
2005/ 047248 PCTI US2004/ 037715 [00125] Exanpl e 34.
Illustrated in Scheme |11 below is the generdl9 DEC r25e6

preparation of chol esterol absorpti
‘?8%00%)3%&3 of general formula 34. An im ne ilg&%go‘t/ogvls
condensi ng 4- bronobenzal dehyde with 4-cyanoanili ne,
foll owed by condensation with the benzyl oxazoli di none
ByiRepRPyI3-4usdonztidint2ayl} hiphenglk-3-jdretomidde, and
subsequent cyclizatiqn, using
N, O bi stri nmet hyl acet amg and catalytic
tetra-n-butylannnniunm;j:Eorlde to afford the
azetidi none 12. Hydrof i, C 90|d in acetonitrile is
used to renove the silyl bt ect i ng group, and

pal | adi um af f ords cony . eupling wth

[ ) Reducti on of the
i shed under hydrogen atnosphere
over excess Raney- i n ethanol and anmoni um

hydr oxi de, and acet roups are renoved with
triethylam ne-met hanol {water to provide 15. Acyl ation
with the appropriate acid chloride [Br(CH2)"000l ]

b L L df nal
D R B R e oI

in this
bmazcmhn-asrl }fbmhenyl+3w§1a¢mmléﬁ (eBrfome o :aeld) aaragyehltftaf?%t y

S0 2Bl BED S28 B BT LA s e o

SthiybavetateHlexand); NHNOVR (300MHz-CBCh) 87.81 (b, FH), B172-7 193k, (2H),
]6-.299](?.]0-”71'12 2?[) g93(t JZQOHZ 2H), 4.72 (t,J=15.7Hz, 1H), 4.65 (d,J= 2.1
Hz, 1H), 3.13 (m, 1H), 2.17 (s, 3H), 2.04-1.88 (m, 4H) ppm; MS [ M-OH] 509.6

[00119] Example 28. (3R,45)-4-(4'-aminobiphenyl-4-y})-1-(4-fluorophenyl)-3-[(35)-3-
(4-fluorophenyl)-3-hydroxypropyl] azetidin-2-one

H,N
(3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4'-
aminobiphenyl-4-yl)azetidin-2-one (42.0 mg, 95% yield) as a brown film; purification by
cﬁromatography (12 g silica gel, 50% ethyl acetate-hexane); R, 0.32 (50% ethyl acetate-
hexane); '"H NMR (300 MHz, CDCls) § 7.52 (d, J = 8.1 Hz, 2H), 7.39-7.23 (m, 8H), 7.00
(t, J=8.7 Hz, 2H), 6.92 (t, J= 8.7 Hz, 2H), 6.74 (d, /= 8.4 Hz, 2H), 4.72 (t, /= 5.7 Hz,
1H), 4.63 (d, J = 2.4 Hz, 1H), 3.14 (m, 1H), 2.11-1.91 (m, 4H) ppm; MS [M+H] 485.5
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20: 3-Allyl oxyphenyl lithiumis reacted with
gl ucopyranol actone 17, foll owed by reductive cl eavage
§00120)c hBxrnkpde 20. (3R,49)-1-121,8 ediflydrephieayly 3 -4(38)-B4-finorophenyl)-3-

rifluoride, diethyl etherate to provide
%‘@#f?W‘%&Y&‘%@t@a‘géW@?}E‘?’:&g"EX‘%ZE‘%QW%K?&F of the allyl
group with palladiumiatalyst and tri-n-butyltin
hydri de followed by h genation using palladi um on

car bon under a hydroge nosghere provi des phenyl
gl ycoside 19. Reaction wtR

provi des the
triflate and peracetyl c anhyride in
pyridine afford inter —& \[BO-FO

(3R,4S)-1-(2’,3’-difluorophenyl)-3-[(35)-3~(4-fluorophenyl)-3-hydroxypropyl]-4-(3',4’-
difluorobiphenyl-4-yl)azetidin-2-one (36.9 mg, 86% yield) as a clear film; purification by
chromatography (12 g silica gel, 5% to 50% ethyl acetate-hexane); R, 0.51 (50% ethyl
acetate-hexane); 'H NMR (300 MHz, CDCl3) 8 7.55 (dd, J=8.3, 1.5 Hz, 2H), 7.41 (d, /=
6.9 Hz, 2H), 7.32-7.22 (m, 4H), 7.19-7.12 (m, 3H), 7.01 (t, /= 8.7 Hz, 2H), 6.95 t,J=
9.0 Hz, 2H), 4.74 (t, /= 6.0 Hz, 1H), 4.68 (d, /= 2.7 Hz, 1H), 3.14 (m, 1H), 2.07-1.90 -
(m, 4H) ppm; MS [M-OH] 488.5

[00121] Example 31. 1-[4-(4-{(25,3R)-2-(3"-hydroxybiphenyl-4-yI)-3-[(35)-3-
hydroxy-3-phenylpropyl]-4-oxoazetidin-1-yl }phenyl)butyl]-1-azoniabicyclo[2.2.2]octane
chloride. | -

[00122] A quaternary salt is made in the following manner. (3-{[tert-
butyl(dimethyl)silylJoxy} phenyl)boronic acid and 4-bromostyrene are coupled under
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and extra cetate X 300 rn The
Serg i P%Q'HMSI‘?‘P TRARtER Wcth@ecgﬁreyoé* %ﬁ)ﬁf"t"&e the
SdubstRied ﬁ&ﬁ&b&m biresdIRAR bRk H;dtéaﬂné gﬂan #¥lrdmoyel wauﬁ
(200 nil,), dried over sodium sulfate, filtered, and

comaninm Srvete anclrt?galﬂé{mpawlma@hm}piaﬂad@an@/m tetrahydrofuran and
Qﬂ%’%&ﬂ{lw&%bf&ﬁg&gﬂmcﬁhe -bto%ﬁ@g afblof ?é&%trf&?%_ aﬂlﬁq o

0 roomtenpera Gre over
gmybhﬂblmsphme i dichidremetblane 0 [Thle silytiproixstirexcerovpis larexemolved from the

bRyl Qo BhFRL %englsumn%% WY drd bl S heetonitrile. The resulting
compound is reacted with a tertiary amine, such as quinuclidine, purified by HPLC and
passed through a chloride ion-exchange column to afford 1-[4-(4-{(2S,3R)-2-(3'-
hydroxybiphenyl-4-yl)-3-[(3S)-3-hydroxy-3 -phenylpfopyl]-4—oxoazetidin—1-

yl} phenyl)butyl]-1-azoniabicyclo[2.2.2]octane chloride.

[00123] ~ Example 32. Illustrated in Scheme I below is the general method for the
preparation of cholesterol absomﬁon_iﬂﬁbitors of general fofmula 32. Imines 2 are made
by refluxing 4-cyanoaniline with the appropriate aldehyde in isopropanol. ‘Condensation
of imine 2 with the benzyloxazolidinone compound 3 using txtamum tetrachloride, and
subsequent cyclization using N,O-bistrimethylacetamide and catalytic tetra-n-
butylammonium fluoride, affords the azetidinone 4. Reduction of the cyano group in 4 to
the amine 5 is accomplished under hydrogen atmosphere over excess Raney-Nickel in |
ethanol and ammonium hydroxide. Acylation with the appropriate acid chloride
[Br(CH2),COCI], followed by reaction with hydrofluoric acid in acetonitrile to remove

the silyl protecting groups, and subsequent reaction with taurine provides the finally
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benzyl - 3-[ 5- (4-f1 uor ophenyl ) - 5- oxopent anoyl ] - 1, 3- oxazo
l'idin-2-one (13.87 g, 78%yield) as a white
crystalline solid; nmp 114.5 C, Rf 0.29 (1:2. qtgwygcggs

1H NWVR 300 MHz, CDC13) 6
?B%%nq@xane) 19 (m 5H§ 7.14 (t, J= ) }’_ET/U%‘UOSWIS

4.72- 4.64 (m 1H), 4.25-4.15 (m 2H), 3 32 (dd, J=
13.3, 3.4 Hz, 1H), 3.12-3.01 (m 4H), 2.78 (dd, J =
1Foduct 92.6t ih-lmtedtha& in tiis 8cherfie thiendurine & for iNudratign andhat @Parge

[0012

Afggﬁgg&l ?of?%‘@?b%s"(biuweﬂb‘}%sprﬂﬁyl) 5- hydr oxypent
anoyl]- 1, 3-oxazolidin-2-one 68 1 DEC 2006 WO
2005/ 047248 PCTI US2004/ 037715 OH O [T NJ~O F 1\
\ ...
(4S) 4- Benzyl - 3-[ 5- (4-fl uor ophenyl ) - 5- oxopent anoyl ] - 1,
3-oxazolidin-2-one (13.87 g, 37.54 mmol ) was di ssol ved
in dichloronmethane (40 nL). Into a separate flask were
added borane-nethyl sulfide complex (3.6 nmL, -38
mol), 1.0 M(r)-1-nethyl -3, 3-
di phenyl t et rahydr o- 3H pyrrol o[ 1, 2- ] :
[1, 3, 2] oxazaborole in toluene (1.9 n, 1.9 mvl) and
di chl oronmet hane (20 nL). This m xture was cooled to -5
C (ice/nmethanol bath) and the ketone sol ution was
added drop-w se via cannula over 5 min. 'The reaction
was stirred at -5 Cfor 5.5 h and then quenched by
sl ow addi tion of nethanol (9 nmL), 5% hydrogen
peroxi de solution (30 nL) and 1 M aqueous. sulfuric
acid (20 nL) respectively. The reaction was poured
into water (500 nL) and extracted with ethyl acetate
(500 nL). The organic |ayer was washed with water
(500 nm), 0.1 N hydrochloric acid (300 nL) and brine
(300 nm.), dried over sodiumsulfate, filtered, and
concentrated to afford (4S)-4-
benzyl - 3-[ (5S) - 5- (4-f | uor ophenyl ) - 5- hydr oxypent anoyl | -
1, 3-oxazol i di n-2-one, which was used in subsequent
reactions without further purification; Rf 0.14 (1:2
ethyl acetate- hexane); 'H NMR (300 MHz, CDCI3) S
7.37-7.24 (m 5H), 7.19 (d, J= 7.3 Hz, 2H), 7.02 (t,
J =8.9 Hz, 2H), 4.72-4.61 (m 2H), 4.21-4.13 (m 2H)
3.27 (dd, J =13 2, 3.0 Hz, 1 H, 2.99-2.94 (m 2H
2.74 (dd, J= 13.2, 9.6 Hz, 1H), 2.27 (br s, 111),
1.88-1.66 (m 4H ppm M [MOH + 354.0 [00129]
Exanpl e 37. ' . : :
(4S) - 4-Benzyl -3-[(5S)-5-{[tert-butyl (di methyl)silyl]ox
y}-5-(4- fluorophenyl)pentanoyl] -1, 3-oxazolidin-2-one
\' NO F~I
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(4S) - 4- Benzyl - 3-[ (5S) - 5- (4-f 1 uor ophenyl ) - 5- hydr oxypent
anoyl ] -1, 3-oxazol i di n-2-one (37.54 mmol ) was

di ssolved in N, N-di nmet hyl formam de (40 L) and 9 ben 2006
imdazole 69 1 9 DEC 2006 WO 2005/047248

MOrP00RYG#E) 037715 (2.97 g, 43.6 mol) and  PCT/US2004/037715
tert-butyldinmethylsilyl chloride (6.12 g, 40.6 mol)
were added. The reaction was stirred at room
tenperature for 19 h, poured into 0.1 N hydrochloric
acid (500 nL) and extracte mnt 1: 1 ethyl

acet at e- hexane (500 ni). THSMERSYhnic layer was washed

with yater (2 x 500 nL), brine (300 nL), dried over
sodi u%t e, filtered, a?@ concentrated. The
resi due urified by crys a?r'bl zat |@n (br om et hanol

(55, nm.) by eatlngtoall <Sollng slowy
t o~poom eratur® over The crys\t-.a wer e
fiSiered

4S) - 4- benzyl -3- [(S,5)-5
[tert=HUty] (di met hyl)silyl]oxy}-5-(4-f¥¥or ophenyl) pent
anoyl ] - 123- oxazol i di n- 2- cn)_ae (16.04 g, 88%yield) as a

d and washed \ﬁth colg Eanol (45 nm) to

white crystalline solid,; 87.6 C, Rf 0.66 (1:2 ethyl
acet at e-hexane); 'H NWR (300 MHz, CDC13) 6 7.36-7.18
(m 7H), 6.99 (t, J= B _Hz, 2H), 4.69-4.61 (m 2H),
4.18-4.13 (m 2H), 3.27 @7 J=13.5, 3.2 Hz, 1H),
2.96-2.89 (m 2H), 2.73 Yoy~ 13.5, 9.7 Hz, 1H),
1.82-1.63 (m 4H), (.88 ( ), 0.04 (s, 3H), -0.15
(s, 3H ppm N5 [ MIOSI CNB )/ ~3} +354. 0 [ 00130]
Exa ‘SI @ F

npl e 38. ;2‘310
N-T(TE)-[2- (A Tyl oxy)bro ghenyl ] net hyl ene) aniline
Br N 4-Bronosalicylal dehyde #4.02 g, 20.0 mmvl)
[prepared from 3- brormphen(]: anal ogous to the

procedure of Casiraghi, et.l al. Journal of the

Chem cal Society, Perkin Transactions 1: Organic and
Bi 0- Organi c Chemi sty ), 318-21] was dissolved in
anhydrous N,. N di net hyl mamg de (13 mL). Potassium

carbonate (3.9 g, 28.0 mmol as added as a solid to
give a yell ow sus sio ‘< x| bronj de (2.6 nm, 3.63

g, 30.0 mmol) was-geded é@ @ Fhe reaction
om t%ﬁﬁ ature and was then

stirred for 17 If @

diluted with water )étractedthreetlrres with 1:1
et hyl acetate-hexane. The“conpi ned organic |ayers
were washed with water (5x) ri net) Br{cdth)p@erCisodi um
sul fate, filtered and concentr at e) Ga%alﬁjdmﬂuorlc acid
2- (al | yl oxy) - 4- br onobenzal dehyde (3) Baugne 100% vyi el d)
as a 70 1.9 DEC 200fr WD 200%/ 047248

PCTI US2004/ 037715 yel | o solid which was used w t hout
further purlfgcatlo(eH ?,lmr‘r;\né; step; Rf 0.38 (1 9
2

4
~NaY

(o & )-F

32 OH

OH
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et hyl acetate-hexane); M5 [ MtH + 241.0 [00131]

2- (Al l'yl oxy) - 4- bronobenzal dehyde (5.05 g, 20.9 mmmol)
was dissolved with warmng in isopropanol (189r0EC. 2006
Freshlx distilled aniline (1.99 g, 21.3 mml) was
AL % h i sopropanol (4 n.) and the react¥CHUSAEY037715
heated to 50 C. A'yellow precipitate fornmed within 30
m n and i sopropanol (5 nmL) was added to aid stirring.
The reaction was stirred at 50 C for 16 h, by which
time proton NVR showed no al dehyde present. The

{@8i34] onExwmepledb| Wustwtediin Sehemeilhiglowisahagenenal metherdsfor the

rariran Bt e T RBofpfibn Bhotols B perbfl Fetmlii0ss| Kb deflle 7 i

afide By Sugliki €nhpling ofaf-bromdbenzaldehyde with 3-cyanophenylboromc acid.

w%wn’ hcapgiies B0 i SUehTAE R PLROPAR BBREIRS one e

(@tﬁgedykkon o@%@h v@tha)egylc(x%zolimﬂone &m‘i}ﬁmﬁ&b uﬁnggtafhuﬁlz
3-7.36 (m 211), 7.27- 099 (d,

Jctra@hlgnégand gppscqtgng@cl(@gpn uging Nl(? q;hz;acegmgdq.@d catalytic

;f%ﬂ'%é bé‘tﬁ?&ﬁzﬁnﬂ;{n dbmﬂ:hz %’Efd}é% Ailé%dlilMg 92 R%ﬁuétf%@ oﬁthe I\]:Eano group

hip tohenaib@ 1933 acEmaplpﬁhed @gler hydrogen atmosphere over excess Raney-

B\:f{ 39:"} ?\'Zﬁ%%)h@]ﬁ A Ao Hm ﬁ{/d? Ade? I)\ %L:l)m w1t{i Elwsa})propx{ulte am& chloride

[B«dﬂz%momp foliokmed b;a peybt}onm;maja;o&lam acitl in- azetommlato(}em@e

F Br O 2- - 4-hrono z

dhe glygBromg) grouns ztngssacgo 2 ;[r?‘g%s tgeg %ro%uc&%l Itis
[nto@'dttheﬁ it this(setherRl the/ fatund i For mﬁéﬁrahon and that a large vanety of functional

5-(4-fl uorophenyl)pentanoyl] -1, 3-oxazol i di n- 2- one
(B°®ng®$b$¥m‘5¢ injisiplece.ombi ned in a 100- L 3 neck
round bottomflask fitted with a thernoneter and
nitrogen inlet. Anhydrous dichl oromethane (60 nL) was
added to give a light yellow solution which was
cooled to -30 C. Diisopropylethylamne (2.3 nL, 1.71
g, 13.2 mmol) was added via syringe. Titanium
tetrachloride (0.86 nm., 1.48 g, 7.82 mmvol) was added
dropwi se over 6 min at an internal tenperature between
-28 to -26 C 71 1 9 DEC 200 WO 2005/ 047248
PCTf US2004/ 037715 to give a reddi sh brown sol ution.
The reaction stirred under nitrogen for 3 h between
-30 to -25 C and was then cooled to -35 C and
quenched slowy with glacial acetic acid (6 nL) over
6 min. The reaction was poured into a cold (0 C 7%
tartaric acid solution (125 nmL). Ethyl acetate
(200m.) was added and the m xture. was warned to room
temperature with stirring. A 5% sodiumsulfite
solution (60nm) was added and the | ayers
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wer e separated. The aqueous | ayer was extracted with

ethyl acetate (2 x 200nm.). The conbi ned organic :

| ayers were washed with a saturated sodi um bi ct pgpatogs

‘?82#% §74 water and brine, dried over sodiumsulfate,
PYRPEd*%and concentrated. The resi due was p‘Iﬁ"i"Ff’iz@’d/0377l5

by chromat ography (120 g silica gel, 1% to 90% et hyl

acet at e- hexane) to afford (4S)- 3-

[(2R 59)-2-[(9)-[2-(al | yl S¢yemeM br onophenyl ] (anilino)m

ethyl]-5-{ [tert-

but yl (di net hyI )silyl)oxy}-5- f I uoropheny?&%t anoyl ]

%

-4-benzyl -1, 3- oxazol i di n-2-on 4.54 g, 8 el d)O o]
Rf 0.38 (104 gt hyl acetate-hexaney; M [ M+ N
‘/

[ 00133]
(4S) - 3-

Xy) - 4-+brFormphen§(I ) ( \n

55@[(5)-[2-(N (Tp
yI1-5- {NH
6d1-n'e‘t-|'ry+%'si Nﬁ y} 5- (4-fl uorophenyl) pe
ano 24-benzyl -1, 3- oxazol itf n-2- one (1.2 g, 1.5
nmol ) s di ssol ved i n anhydr 8us nethyl tert-butyl
der
o,
"5 ng)

ether (10 nL) and stirred at roomtenperature u
nitrogen. N, O bistrinethylsilylacetamde (1.1 ni]
nol ) was added foll owed by a catal ytic anmount (

of tetrabrl_.JtyI anmmoni um fluoride tri hydratE@/&e

reaction tirred at roomtenperature f 9
guenched a i
(160 L) and pad
wat er and sepé
with ethyl

washed

oopn tenperature with glacial

Uy FE?B s

dr| ed over sodiumsulfate, " tiltergd and
concentrat ed0 The residue was purified by

chr omat ogr aphy (120 g SI I ica gel, 1%to 85% et hyl

acet at e- hexane) t¢ af

(3R 4S)-4-[2-(al on )%(%Haﬁﬁﬁén 11-3-1(39)-3- {
[tert-butyl (dimethyl) B)@‘PBW acid

f1 uor ophenyl ) propyl ] - 13)p WPazeti di n-2-one (816 ny,
87%yield); Rf 0.6 (1:4 ethyl acetate-hexane)

[00134]

(3R, 4S)-4-[2- (Al lyl oxy) 4- br onophenyl ]-3-[(3S) - 3-{
[tert- :
butyl (di met hyl)silyl] oxy@-( sfl uorophenyl ) propyl]-1-
phenyl azeti di n-2-one (1.34 B .15 ol ) was .
di ssol ved i n deoxygenat ed_ tets ahydrofuran (20 nmL).

Mor phol i ne (1.8 gl, 18"2. ) ) was added with
addi t©onal deoxy%enat =Ya #fan (5 ). The 72
1 yaRC2QdeH

react¥on was purged wth nitrogen and

tetraki s(tri phenyl phosphi ne)33al | adi un(0) (220 ny,

0.19 nmmol) was added. The reaction was purged with
nitrogen again. After 1.5 h at room tenperature the
reaction was diluted wwth ethyl acetate, washed tw ce
with 1 N hydrochloric acid, saturated sodi um

bi carbonate solution, water and brine, dried over
sodium sul fate and filtered. The solution was treated
with activated charcoal, filtered, concentrated and
purified by chromat ography (40 g sili ca gel, 6%to 80%
et hyl acet at e- 64




hexane) to afford

(3R, 4S) - 4- (4- br ono- 2- hydr oxyphenyl )-3-[(3S)-3-{[tert-
butyl(dinethyl)siIyI]oxy}-3-(4-fIuorophenyl)pqgg%gﬂY&m
heQ%Iazetidin-Z-one (1.04 g, 83%yield); R O.

\‘()g_z Bt1A acet at e- hexane); ' H NMVR (300 MHz,PQENSRA0#/08771S

7.28-7.18 (m 6H), 7.09-6.92 (m 6H), 5.91 (s, 1 H),

4.93 (d, J =2.3 H, 1 H, 4.65 (t, J =5.4 Hz, 1H

3[0@ﬁs&d d@xandple 44 Gllustradd i’Schets I Bédw is%@%enlrai thethBA for the

4H), 0.86 (s, 9H)., 0.006, (s, 311), -0.16 (s, 3H)_ ppm
NAEERaRAtion of g:@ie_stprc[l aspptipn rscof general formula 34. An imine is made

(3o Rl S bt okl AR wic

[t}lebmﬂﬂxybfxdihmcnylqu IByisingtigdni@n tetradhlaxide ot subskquenop
=1 ) i din-.2- . .Sl (3 .

T g M I -

[fgﬁﬁge,?di\l afford d}qmétll’d'ﬂlohs M.lyH}dfeﬂ%&'ic alcid in ac_etgpin'ilg is used to remove
- 3- ((4-fl uor.ophenyl ) pro - 1- phenyl azeti di n- 2-one .

(e gl BFoteEnbETRIR) Pg“P crablfege Bistmrsieiodigup i eyt
Haflhd i R8s d68pdudd T8.) SuzAkiR6HpIsSith intermediate 20 affords

N, N-di net hyl formanmi de (5 nL) an stirred under

empeghl 4atRedussion obthp eyane grasp ipaceomplished updexlydpgen atmosphere
358 R i Rk 5o PR BN e s e

sehbeadaith trigthylRmire;méthap6l-watetto pRovidedl5) Acjlation eiticthe on

SP5roptiet 558 e PR P R oSSy BT b g Bigaiges e
girbprofwdt 1 6MEE notey thachdithis svhemt tHe@aurm®istyd itlhamRtiby drfdll thatla
trifl uroneatj&?n,e%ﬁul fonat% go. 4 L, 460 ny, 1.74 mol)
Arrge ugrieky offurchiony! srnupsicag bR SuRstiulsg iR #ERpREr at ur e t he
reaction was diluted with ethyl 73 19 DEC 20 WO

2005/ 047248 PCTI US2004/ 037715 acetate and water and -
the | ayers were separated. The aqueous | ayer was
extracted wth ethyl acetate and the conbi ned organic
| ayers were washed with 0.5 N hydrochloric acid,
saturated sodi um bi carbonate solution, water (4 tines)
and brine, dried over sodium sulfate, filtered,
concentrated and purified by chromatography (40 g
silica gel, 1%to 85% ethyl acetate-hexane) to afford
(3R 4S)-4-(4-brono-2-{[tert butyl (dimethyl)silyl]oxy}
phenyl )-3-[(3S)-3 - { [tert-butyl (dinmethyl)silyl] oxy}
-3-(4- fluorophenyl)propyl]-1-phenyl azetidi n-2-one
(1.23 g, 99%vyield); Rf 0.57 (1:4 ethyl

acetat e-hexane); 'H NWR (300 MHz, CDC13) 5 7.33-7.14

(m 6H), 7.09-6.91 (m 6H), 4.99 (d, J = 2.3 Hz, 1
H, 4.62 (t, J =5.6 Hz, 1 H, 3.06 (ddd, J = 4.9,

2.5, 2.3 Hz, 1 H), 1.97-1.69 (m 4H), 1.03 (s, 9H),
0.84 (s, 9H), 0.33 (s, 31-1), 0.29 (s, 3H), -0.01 (s,

3H), -
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0.20 (s, 3H) ppm [00136] Exanple 41.
5-Brono-2-{(2S,3R)-3-[(3S)-3-{[tert-butyl (di net hyl)sil

yl] oxy} -

3- 24- f | uor ophenyl ) propyl ] - 4- oxo- | - phenyl azet i lilgrPEf )Z/q[’?
WP WS04 728etate 0 QOgH F Br QS PCT/US2004/037715
(3R, 4S) - 4- (4- Br ono- 2- hydr oxyphenyl )-3-[(3S)-3- {
[tert-butyl (dimethyl)silyl]oxy}-3-(4-

f1 uorophenyl ) propyl | - 1- phequula<zgt i di n-2-one (293 ny,
0.50 mmol ) was dissolved. 1 n anhydrous

di chl or thane (3 nlL). 4-Di net am nopyridi ne (183

ng, 1.5 was added fol |l owed aceti c anhydri de
(280 L, 3 ,03.0 mol ). After | N reacti on was
filtered thr h a pl ug-ef—st+»ca gelJgnd eluted with
di chl oro The_sol vent was

azeotrope _>_h t and pur i Bgr aphy
(40 g siPica gsé'P, 1% to 85% yh acetate-hexane) to
afford 5-bromoe2-{(2S, 3R)-3-[( -3-{{stert-
butyl (di met hyl )silyl] oxy}
-3-(4-fluorophenyl) propyl]-4-oxo- |

- phenyl azeti di n-2-yl }phenyl. acetate (245
yield); Rf 0.47 (1:4 ethyl acetate-hexane);q
(300 MHz, CDCl3) 6 7.38-7.16 (m 9H), |7.44-6,

3H), 4.69 (t, J 5.4 Hz, 1H), 4.64 (d, J= 2o 19 DEC
20 WD 2005/ 047248 PCT/ US2004/ 037715 , 1Mo 3. O0g_0
(ddd, J= 4.7, 2.3, 2.2 Hz, 1H), 2.30 (S, 3H)® °m‘<
1.97-1. 78 (m 4H), 0.89 (s, 9H), 0.032 (s, 3H),7-0.14
(s, @r M5 [MOSI (CH3)2C(CH3) 3]1" 493.8 [00137]
Exanpl e 427\—° Ns
(3R, 4S) - 4- (38" - D hydr oxybi phenyl - 4-yl) [(3S)-3-(4-
fl uorophg 3\ hydh ogypr opyl]-1- phenm i,8i n- 2- one
O HO ' 001381 Using Suzuki cg [
met hofiology, 5- Bromp- 2-{ (28, 3R) - 3- [ ( 35K .
but yl (& et hyls)si 'yl ] oxy}-3-(4-fl uorqphe -4-
oxoHP~¢pRenyl azet i di n- 2-yl } phenyl o
HO" L OH _:(o ) 14
0
1) Br(CH,),COCI }% O O‘f
2) Taurine .
o}
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acetate (100 ng, 0.16 mmol) was conbined with

3- hydr oxyphenyl boronic acid (29 ng, 0.21 nmol) wth
deoxygenated toluene (3 nL) and deoxygenat ed gt %bﬁ
%P nL 2 0 M aqueous potassi um carbonate 6

PSPYRB) was added and the vessel was pur J&a/USEROfpR7715

nitrogen. Tetrakis(triphenyl phosphine)palladi un{0) (9
ng, 0.008 mml) was added and the vessel purged

J00R6] THentliesRF Indimediste hem-aﬂylbﬁypﬁéhyﬂlﬁmrm Is.rbacted with

cooled, diluted wWth water and extr Wi th ethyl
giusepyrenjastops 17, fallovwed byireugtivsclparase °?§39$'F

Veﬁﬁ?,gggg@ RS EFiflubtide et J*ﬁéﬂhgrﬂte%(ﬁrbvﬂ@@b&m {ef:@ glycosule

concentrated an

- f chiohat o
(mo Rgmoidliof the gliy], grmﬂtpagagmmwsta@%tran@uwm det 0
2s 3
Oty end o8 arhon upder  drogen iespher

)Hrdwdcé Ph¥t Q,lycomde 19. Reaction with N-phenyltnﬂuoromethanesulfomm1de

henyl azet.i.di n a te
?pnyl% eggﬂgtﬁ p:é(f B%éa&pty?aﬁpn%m % %}lﬂ y1¥c¥.me a?f?ort?
agelalderdmxane) ; 1H NVR (300 Mz, CDC13) 8 7.34-7.17
(m 10H), 7.06-6.90 (m 5H), 6.79 (ddd, J= 8.1, 2.5,
0.8 Hz, IH), 603(brs 1H) 4.67 (d, J=23Hz,1H),
4.64 (t, J=5.6 Hz, . 3.26 (ddd, J = 4.8, 2. %
2.4 Hz, 1 H), 227(33 , 94173(m AH/ 0. 84 N
( @ 02 (s, 3H), - s\3H) ppm MS
[@d—mﬁ) C(CH3) 3]+ 8§ (0013916ﬂ

{ (23R 2S¢T ( S) 3 {uter

ut yl (di net yI]oxy) LK4-

f 1 ugrgghehyl Jpr -4—9*9—L-phenyha '
ydri phegyl - 3-
0 ba 7048 bCT] (sToatoTRy "Z‘Qe ERsde, | a )
di ssol ved i therel (2.45 nl). Vﬁter (0.73 nL S
added drop e followed by triethyl am ne (2.2 and
the reaction stirred at roomtenperature for 3

Tol uene (3™L) and nethanol (5 nl) were added and the
reaction was concentrated to give 69 ng of crude

(3R 4S)-3-[(39)-3-{[tert-butyl (di methyl)silyl]oxy)-3

(4-fl uorophenyl ) propyl]-4-(3, 3" -di hydroxybi phenyl - 4-

) - 1- phenyl azeti di n- 2-one which was used w thout

further purific®ton. [00140]

(3R 4S)-3-[ -3-{[tert- Butyl(dlmsthyl)sHyI]oxy}-éH

4-f1 uor ophe propyl]-

4- (3, 3' —gilhydioxybi phenyl - 4-yl ) -'1- phenyl azet i di
(73 ny, 0.9 pl ) was dissolved in acetonitri
n.) and iggn d tQ agpolyprapylene canicaljyVi
48% HydrpotPuorlic acgd (1 nl) was added dropw selan
the reactiom® rred\at room tenperature for ofT:
reacti on was quenched with 1 N sodi um hydroxi de™ (
m.) and transferred to a flask containing pH 7.4
phosphate buf®@r (24 nL). The pH of the solution was
adjusted to 7.5-8.0 with saturated sodi um bi carbonat e
solution then extracted with ethyl acetate (3x). The
conbi ned organic |ayers were washed with saturated
sodi um bi carbonate solution (2x), water, brine, dried
over sodiumsulfate, filtered, concentrated

one
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and purified by chromatography (12 g silica gel, 40%

to 100% et hyl acetate-hexane) to afford

(3R, 4S) - 4- (3, 3' -di hydr oxybi phenyl - 4-yl) - 3- [(3‘%%” (ofosf

| uor ophenyl ) - 3- hydroxypropyl] 1- phenyl azeti di n-2-one

"Y‘S@Pﬂgﬂz‘“’eg% yield) ); 'HNW (300 MHz, CDECIUSEH04/037715

7.30-7.13 (m 7H), 7 08-6.85 (m 8H), 6.78 (ddd, J=

8.1, 2.3, 0.9 Hz, 5.04 (d, J = 2.3 Hz, 1 H),
(t’Exﬂm_le559 e a 8-(AfiubRdgRen 5=ox% én 41,3

f}roﬁz]v’]_lz (42%4 117191 [ (4 %gm yD- tan]eglg 3

@wwmmdhvasaco [00141] Exanple 43

(3R, 4S) - 4- (3- bronophenyl ) ol - (4-f fuorpphenyl )-3-[(3S) -3

-(4- fluorophenyl)-3-hydraxypropjll ] dzetidin-2-one F O

N Br H HO Synthesizegd NSi Ny a~§i T ao procedure as

Exanpl e 39 starting f/~Nom 4-fl oaﬁ-l—l-/i ne and 3- 76 19

DEC 20 WO 2005/ 047248 PCT/ l’-&bs??lS

br onobenzal dehyde. The benzyl TBDVS protecting gr oup
enoyed in 8% R CLib

LT Emphaons o Rlrtaviesohy Ch Sag b Ry RefineggR mL.

494143, m%b tvl‘b)‘é digsoRled intethebydrfirart (50 &fLf) OTHe reaction was cooled

fof%?o‘éd)m@nyg’ by, preep e Lt (6 Ml § 87 2cihyl ey agded

YL B B Il o) B R an LS 5 .

Thd reactibn »as ¢ogleditc -5 °Q (iek'brire balh) aghis for 6 mid, ﬁ:l:te@dzlhrpugh

bl S g1 ol Ry @gmw“g Wb g8 a3y e

E-Ptﬁfmbﬁ céﬂcenu'ated dissolved in N,N-dimethylformamide (16 mL) and to this

R 4S)-1-(4-1l h I 4-f| h |
gxme%v)as added (S)-b%g;y(l) -o?cgz%h%lmonc[(%%? . ?7 g mmol)ua%ii%p enyl)-

mh@%ﬁm%eﬁsﬁ%bym msahwyﬂheseayﬁaramtst@wa@o&n
ne

rmpgatge fo3 2BhBpAYEEaRY |1)0}ihxd400ﬁ4%@6‘6i€‘é9%ﬁplyl@d[e{<%}&d3mh
éth;llag&étg?f'ﬁad(% M,a &ga%{ pm@ Jva«'ﬁsa Wwith Galr @06 nfv}?quaner

s coupl e - hydr oxyphenyl
saturated sodium bicarbonate solution (400 mL), brmc (200 mL), dried over sodium

sulfate, filtered, and concentrated.. The residue was purified by crystallization from hot
isopropyl alcohol (75 mL) with slow cooling to room temperature over 16 h. The crystals
. were filtered cold and washed with cold isopropyl alcohol (50 mL) to afford (4S5)-4-
- benzyl-3-[5-(4-fluorophenyl)-5-oxopentanoyi]-1,3-oxazolidin-2-one (13.87 g, 78% yield)
* as a white crystaliine solid; mp 114.5 °C; .}{f 0.29. (1:2 ethyl acetate-hexaxie); 'HNMR
(300 MHz, CDCl;) & 8.03-7.98 (m, 2H), 7.37-7.19 (m, SH), 7.14 (,J = 8.7 Hz, 2H), 4.72-
4.64 (m, 1H), 4.25-4.15 (m, 2H), 3.32 (dd, J= 13.3, 3.4 Hz, 1H), 3.12-3.01 (m, 4H), 2.78
(dd, J = 13.3, 9.6 Hz, 1H), 2.15 (quint., J= 7.2 Hz, 2H) ppm
[00128) Example 36. (45’)-4—Behzyl¥3-[(5S)-5-(4-ﬂuorophenyl)-5-hyd.roxypentanoyl]—

1,3-oxazolidin-2-one
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boronic acid (18 ng, 0.13 mmol ) under standard Suzuki
conditions illustrated by Exanple 42. Purified by
chromat ography (silica gel, 10%to 90% ethyl 19 pe¢ 2006
acetate hexane) to afford

WORIHYY24B_ (4-f1 uor ophenyl ) - 3-[ (3S) - 3- (4- f | uSCEFITRNYPI 715
3- hydroxypropyl]-4-(3' -

hydr oxybi phenyl -3-yl )azetidin-2-one (19.7 ny, 45%
yield); RfF 0.30 (1:1 ethyIOHcetatE- xane); 'H NWR

4Q (« B 7.34-7.22 (m

6H), 7.10 (ddd, 7.7, , o 9 Fz NHP 7.04-6.90 (m
5H), 6.84 (ddd, J =g H}—f 5.10 (br s,
11- 1) 4.72 (t, J =5.9 rz 1 . 67 (d J = 2.4 He,
1 H, 3.16 (ddd, J = 5.0, 2.6, IH), 2.26 (br

Hz
(%éé P B 11 Horcle 3%‘5?5)&9%“%%’#% {?*%“E%‘%é‘%e%iﬁz &
337.54 mmol) was dissolved in dichloromethane (40 mL). Into a separate flask were added

e b Rloes dprled RGO BAIE R 4 BN RS 1

Fch):hdn [Rtrablydrbi@H-pyrrokd[ 1,2-cHID3, 2]oxamborole in toluene (1.9 mL, 1.9 mmol)

R e ARt L (8ot vor opnentl 2 L3Skt
nﬁe koS sh I Fﬂl Qas\ﬁ@d% %ﬁp\bﬁgw‘ﬁﬁcﬁxﬁuﬂi oW %Y ARE A4btion was stirred

boronic acid 0. 13 nmol ) under standard Suzuki
- catrdicCifons.5 lh|ahdl &tn au@t;heb)by Bloarpdiition aPmetbanof (9 wk), 5% hydrogen

CRDAR SR ) eyt ki@ o (ohiYebepectivly. The

ﬁrcﬁaionim(s‘boﬁx:cﬂl m@wl}embo mR) hr{d3Syraded with éthiyl acgidte (500)mI3- The -
r QXypro - o
RS PP b iy v (51 L) O AL bydsoshiggi sgid 300 mL) and

ybt@nll 300 Bﬁ,é%icrr%& otel sddigh Bilfatcd GREB, @nd &ﬁ%élﬁﬁﬁed t&-ﬁdeR4.S')—4-
5 7.54-7.37 (m

4b9nzyl73 K&S)BS gA;nﬂuC(rpﬁheM)_ i’\ydrgxmgfmf:@';?]gl 3- ?xapﬁllduHLpge (vt'hJch was

useﬁ érQ g.lﬂéequlmt'fuacnéjns%ﬂ&& ,further E%rif?cgfrfgns R} bhi4 (B2 étﬁgl(dégtgte

(hqxaxlﬂ) I-ibeMIE (A00 MHz, E)Qﬂiﬁﬁié’ e, 24 (m, 5H), 7. 1|_9|)(d J=17.3 Hz, 2H), 7.02
5 T R L B e potend
B2.99- 294(m 2H),2.74 (dd, J= 132 96Hz 1H), 2.27 (br s, 1H), 1.88-1.66 (m, 4H)
ppm; MS [M -OH]" 354.0 .
[00129] Example 37. (4.S_')-4-Bénzyl-3-[(58)~5-{[tert-butyl(dimeﬂlyl)silyl]oxy}-5-(4-
fluorophenyl)pentanoyl]-1,3-oxazolidin-2-one

Si

(45)-4-Benzy!-3-[(5S)-5-(4-fluorophenyl)-5-hydroxypentanoyl]-1,3-oxazolidin-2-one
(37.54 mmo)) was dissolved in N,N-dimethylformamide (40 mL) and then imidazole
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Synt hesi zed using a simlar procedure as Exanple 39
starting fromaniline and 4- bronobenzal dehyde. The
benzylic TBDMS protecting group was renoved u$igrigEctofe
wﬁdmfl yoric acid as described in Exanple

42.
PB4 on by chromat ography (40 g silicaPGEPS20948371s

to 90% et hyl acet at e-hexane) afforded
(3R, 45) - 4- (4- bronophenyl )-3-[(3S) -
3204 f h’@ﬁﬁﬂh}%& bers- &nym@hemy}sﬂymwnhe {6. 12"g Rul6az b Weﬂ: added.

-one ( ng, . 75% overal | }i%eld as a clear fil

Ffhegeagtior wa@tlgf:ﬁ 9 rogra dampcrate 105 18 poumdmm VTl @yqlzpzhlonc
%#%%O g.é,) %nd@tr%ied »ﬁﬂh7gl %%hf?lzace@@hex%e %5007m1:.|:)9 'lj-@é)i&pg layer

JwasyaShddayittlwiter (3 x(RH0 (rd-t); brine (3200411L)2d1‘£¢d}qzer 81> Qifa, filtered,

ik e sa&m%aé’?%gfo%igﬁ‘?as )by

?n%%tuz Sfo a 11g1(1t5b0g and cooling glowly 2'co room temp?rgtél)re ovcz 28 ? I The cry slflals
ronppyrjdin UOf (0] e

(s Slred 418 33 HPB A MiLh Q01 mthpol A ) th Ao (69 SemzRl 14

%sdﬂ@@épﬂﬁ%@@&ﬁ&nﬁﬁumst é&-ﬂﬁ&oﬂieﬁﬂ%éﬁfaﬁoﬁﬁl Ezsamhlsm.z-

Starting Tromanililne an
2ongy16.04 m@S%rmdeaals dethitd erygtpMiep solidomp §7.6§CaRpd.-6& Sciiethyl

Sl essnsi 48 oy cocod ERIE R iy 857 (¢ fe 8.7 1,

ADUH.69451 _(mgmy ¢d8-WSlI3 rw, ZRY/B Ry Wy l=u1015L 3230 IH)@S 96-2.89 (m,

described in Purificat.li Y

Dokt éﬁj‘répﬂ? saTEH@ D) 1851 G816, 400D BB U005, Q04 . 31D, 0.15
t R3 4- (5-

g?on}g r| d| n- 2- i,()t )"2 235§§]3 g@fl uor ophenyl ) - 3- hydr ox

ORI | Exupplodl NoiGtAcI2 GABYIono 4 e aaombengImesiee e

yield) as a clear film Rg 0.07 (1:4 ethyl

acet at e-hexane); '"H NVMR (300 MHz, CDC13) S 8. 66 (d,

J= 2.3 Hz, 1H), 7.80 (dd 8.3, 2.3 Hz, 1H),

7.34-7.29 (m 3H), 7.24 BW4H) 7.09-6.99 (m
3H), 4.82 (d, J= 2.5 Hz, 1H), 4.75-4.71 (m 1H), 3.21
(dt., J= 7.0, 2.3 Hz, 1H), 31189(m 5H) ppm

[00146] Exanpl e 48.
(3R 45) - 4- ( 5- Br ono- 2- t hi e-3-[(38)-3-(4-f| uor opheny
[ )-3- hydroxypropyl]-1-phemytazetidin-2-one O QN

-4-Bfomosa1icylaldchyde (4.02 g, 20.0 mmol) [prepared from 3-bromophenol analogous to
the procedure of Casiraghi, et. al. Journal of the Chemical Society, Perkin Transactions 1:
Organic and Bio-Organic C"h'em_ish;v (1978), 318-21] was dissolved in anhydrous N,N-
dimethylformamide (13 mL). Potassium carbonate (3.9 g, 28.0 mmol) was added as a
solid to give a yellow suspension. Allyl bromide (2.6 mL, 3.63 g, 30.0 mmol) was added
via syringe. The reaction stirred for 17 h at room temperature and was then diluted with
water and extracted three times with 1:1 ethyl acetate-hexane. The combined organic

layers were washed with water (5x), brine, dried over sodium sulfate, filtered and

~ concentrated to afford 2-(allyloxy)-4-bromobenzaldehyde (4.83 g, 100% yield) as a
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\ SH/ F NOBr Synthesized using the sanme procedure
as Exanple 39 starting fromaniline and 5-brono-
2-t hi ophenecar boxal dehyde. The benzylic TBDVH 9 pEC 2008

ro ng group was renoved using 48% hydrofl uoric
g’& 505‘%7 6sgscr| bed in Exanple 42. Purificati ofCHYS2004/037715

chromat ography (40 g silica gel, 15%to 90% et hyl
acet at e- hexane) afforded

(yelRwi Sallid Avhich-Vasauved Rithdut Bumther)pufification in the next step; R, 0.38 (1:9

3S f hyd | ]-1- phenyl azet
e SIS A o Dyzropy - e
%Qﬁ%dpﬂ%&ﬁ%u&%%%&u&zdm 258! 30 Bl wSishotved with

te solid acet at e- hexane) ;

mqnzmxsmpanow&p@) §re$h13 élsullezlﬁn(lm: (699 %, 21, 31:omm) @.ﬁs added
111
%wngn , 3[”2}181 ,(9 leé éhcl éxe r?jibt?on;\%dzt h%%z_gc&tog)oag 4%7 le pjeqpltgte

Hizemed M)ithin33 0XhinZnd $sopropanbl5 mP) W4 adkd 16 ald]si;ﬂr)ng The reaction was
001471 Exam?‘l e 49

Simedas S0 AC ford k. by RRIoK HiTs PO Shawed o ddhudomsssept. e
[réaw{lgh wxyéaaﬁa mesamgpm Hiafiard whl BiivkedPNRINNL@EERD ALY 1Be

-one

5o e s ks mathsa uas Pegies s s st pdisd to

gl S RBIRPU biokiopRARLAAEIS Biflacs85%, 4e%% rilly os o
aigh?{e(lawgow_@tl:r; 7 NWDMM@BCI;&)B@MZ{E dHjug.0kd, tJ 8. 4 Igz
RO D38 B e 3T e B Godf 18 Hoatmet fiedl S
aget 88.8-SeMaANe), 5.4 § gﬁ% 173h301|{z, IH)h’533 (ABgq,J= 10|5128Hz,
R T g eI PR S5y

?mﬁagw PEGY, 7dlé Al 3ﬁ'4@7 4. hloni'o th&&i#ﬁ&%)cﬂ si-soq&rr-

oyle as a clear

Mﬂnw@eﬂ)aﬂsé}omkam@ﬂm@phemrmﬂel nhdzyla@dn@-ors 8. 88
(d, J= 2.2 Hz, 1H), 88 (dd, J= 8.2, 2.3 Hz, iH),
7.86-7.80 (m 1H), 7.‘7.22-(m 7H), 7.12-7.02 (m
3H), 6.96 (t, J= 8.7 2H)o 6.96-6.91 (rn, 1H), 4.97

(d, J= 2.3 Hz, 1H), ﬁo76 =72 (m | H), 3.28-3.22 (m
| H), 3.20 (br s, I 47-1.90 (m 4H), 1.80 (br s,

1H) ppm M
) .F

Br

2-(Allyloxy)-4-bromobenzaldehyde (2.79 g, 8.83 mmol) and (45)-4-Benzyl-3-[(55)-5-
{[tert-butyl(dimethyl)silyljoxy}-5-(4-fluorophenyl)pentanoyl}-1,3-oxazolidin-2-one

(3.3 g, 6.8 mmol) were combined in a 100-mL 3-neck round bottom flask fitted with a
thermometer and hitrogen inlet. Anhydrous dichloromethane (60 mL) was added to giVe .
a light yellow solution which was cooled to —30 °C. Diisopropylethylamine (2.3 mL, 1.71
g, 13.2 mmol) was added via syringe. Titanium tetrachloride (0.86 mL, 1.48 g, 7.82

mmol) was added dropwise over 6 min at an internal temperature between -28° to -26 °C
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[ MPFH] + 469. 0 [ 001481 Exanpl e 50.
(3R, 45)-3-[(3S)-3-(4-Fl uorophenyl) - 3- hydr oxypr opyl | - 4-
[5 (3-
dr oxyphenyl ) - 2-thi enyl ] - 1- phenyl azeti di n- 2- oneDchﬁgm
§y ‘}é%d% WO 2005/ 047248 PCTI US2004/ 0377 15PCI/US2004/037715
SF HO CH
(3R, 4S)-4-(5-Brono-2-thienyl)-3-[(3S)-3-(4-fl uoropheny

|t) give lyetidskhbpsvapsdidtion- Thhﬁmﬂoﬁ&exﬁ'tdihﬂcr&nﬁégén €83 1PbeiWeen -30
0.196_mmol ) was coupl ed with 3-hydroxyphenyl boronic

deré (%@dzwwghelvogleé Wmrigl” 9%@@:11%@&% witksglagirl acetic agnd (6
L.
SRDRVL 0 ool ok e RR S o) P b Bl ol

s((t?ei @l - Brthylacethte (thﬂir) dmsiadded and the mixture was warmed to room
l]-4-
tglﬁ%%g e h‘g@lﬁlﬁ%ﬁ § %sodium o oiu)tlon (g&f&r) %v)%/ g&d%ﬁ %ncl the layers

tire Bphdatel- The sqdea;fsqiyefiwas— &u@&@d wifl{ ety WetaB 423 ¥0

as a. clear foam Rf 0.36 (1:1 ethyl acetate-hexan )
OTEBBIC AAYETS Vers3washedsvith B3atgatod sqdigm bigatponags spbition, water

(agg Gnne] dngd Qver s&hlﬁn s&fag: ﬁ%ege@étr@cgaﬁkn@&t cg Sﬁ% ésﬁa lv@s purified
bla«)chrommhs 3(120 msﬂwmel plrtp 9B diiiil @idjate-HexBnd) tc{ mbmqm -3-
TS gl Doy Bl et SLT ooy | - 4-

[tﬁtyl(dtmethyl)sﬂyl]oxy} 5- (4-ﬂuorophenyl)pentanoyl]-4-benzyl 1,3-oxazolidin-2-one

0y xyheld g 34t S achiaR SRR A8 it ofee ' ©
([&Fiséﬁ fu5)3- [@11@519922[5331[2.@&151}1&@:4&!:&& h%n)(lﬂm{lfzdbg& %By

| azeti di n- 2-'one .8

e e AR ISl 5 p Py s BRoy b heizy b onsiglidin2-

?g%gll % %gln% Il)u"g?saig%gd b%’/ %éarrg m%%lgpggg’qf)&%&g? [ on) 5’3’/
shrreshattrogm mra(cqeurgiesmlmm JeD-bistribethdsilyostareidayl.1 mL, 4.5
%ﬁ&lﬂw@s ﬂﬁé&‘ﬁﬁl)owcd by a catalytic amount (~5 mg) of tetrabutylammonium

fluoride trihydrate. The reaction was stirred at room temperature for 19 h, quenched at
room temperature with glacial acetic acid (160 pL) and partitioned between ethyl acetate
and water and separated. The aqueous layer was extracted with ethyl acetate. The
combined organic layers were washed with a saturated sodium bicarbonate solutlon
water, brine, dried over sodium sulfate, ﬁltcred and concentrated. The residue was
purified by thomatography (120 g silica gel, 1% to 85% ethyl acetate—hexane) to afford
(3R,4S)-4-[2-(allyloxy)-4-bromophenyl]-3-[(3S)-3-{[tert-butyl(dimethyl)silyl]oxy}-3—(4-
fluorophenyl)propyl]-1-phenylazetidin-2-one (816 mg, 87% yield); Ry 0.56 (1:4 ethyl
acetate-hexane)

[00134] (3R-,4S)-4—[2-(Allyloxy)-4-bromophenyl]—3-[(3.5')-3-{[tert- :
butyl(dimethyl)silyl]oxy}-3-(4-fluorophenyl)propyl]-1-phenylazetidin-2-one (1.34 g 2.15
mmol) was dissolved in deoxygenated tetrahydrofuran (20 mL). Morpholine (1.8 mL, 1.8
g, 20.6 mmol) was added with additional deoxygenated tetrahydrofuran (5 mL). The
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af f orded

(3R, 4S)-3-[(3S)-3-(4-fluorophenyl) - 3-hydroxypr opyl ]-4-

[ 5- (4- hydroxyphenyl)-2 81 19 DEC 2006 WO 2004 @¢ Bf ¢ 245
PCT/ US2004/ 037715 t hi enyl ] - 1- phenyl azeti di n- 2- one
WQePoy4T8 56% yi el d) as a clear foam Rf 0. PCT(UB20D4/037715
ethyl acetate-hexane); '"H NWR (300 MHz, CDC13) S
7.64-7.60 (m 411), 7.56-7.48 (m 5H), 7.33-7.27 (m

géauwn \Zlaszﬁlrged%@ﬂa(xﬂﬁ'olg%ﬂ 4id te@a]@iﬂ‘i%ﬂeéxy&&ios%m% ﬁ%,g %15919?) ggo mg,
(0rh9 rml) va@s sddcé B reappoqw)as p\ggeowith ditogemagali) Aftpni.5 MBt room

et e B o e

fhydibemy@d Ay Isétuxﬂtcd x@aliurh bicpibemid soheioh divdler2nd brihe, dried over
-3 - hydy.oxybj 3-§ulfonate QOHO,NH- F . HO
@0 umGu ancB?l %BJBW Enon{wae Jueate R’)tb gcthteg c@rcq;ﬂ fxlt{ered,

cbdehmrisd ad ﬂuﬁﬁEﬂ%M&mﬁéMh} (W‘Q’sﬂ}ica gal, 6(/4to 80% ethyl acetate-
fl uorophenyl& - 4- 0x0- 1- phenyl azeti di n- 2-yl ) pbeny
r

|hexang) totafio -bremzéshydmml)enm [@Sy3diemd i n

SRS %&PB o ﬁﬁ?@@%ﬂ-ﬁ%“@%ﬁ%%??%é& G

\84% )atld)‘ Re .38 614 dthyi aadztate-dwrmb)e NMR (30e MHx] CDAIAS 7.28-7.18

O S 7 S G 62 S0 75 LA ISP T I by = 50 1

vm@fmh {aus,ly sas lﬂﬁQ@CHé OH), urpshi. TAED ARt €36 Q! 9111) ortooé 203m),
nL) and brine . _dried over sodium sul
f'@llﬁé%éH)P%rMﬁ r}gté &nd purified by chrormt ography

{938, | Eicaond, A3 A0 BUADL M- BEA RGBTy bReny)

3- [(IS)#BI—{Iartdpmwyhe)th)&)sHDﬂhw}e‘;’/M-ﬂpqrbphenylhpmpﬂl]-bbbanylaaetieun-z-
gén 2-yl }phenyl acetate (114.5 ngy, 100% yield) as a
clear foam Rf 0.11 (1:4 ethyl acetate-hexane).

[ 00151]
- 5-Brono-2-((2S, 3R -3-(4-fl uorophenyl) - 3- hydrox
ypropyl] 4- oxo- 1- EE? gdi n-2-yl } phenyl acetate
(114.5 g, 0.223 mml)Oan -t hi oani sol eboroni ¢ aci d

(48.3 ng, 0.287 nol) r\e d¥ssol ved in toluene (3.0
m.) and ethanol (1.5 A ] 2.0 M aqueous
sodi um car bonate (0. and solid
tetrakls(trlphenylphosphlne)pal&adlun(O) (14.4 ng, 0.0
125 mmol) were added and the ve | was
vacuum ni trogen purged (3x). - eaction was stirred

A 26 & ¥robrBT2- Ayt xPbnelen)-3- [(3S)-3-{[ten‘-butyl(dimethyl)silyl]oxy}
-3-(4-fluorophenyl)propyl]-1-phenylazetidin-2-one (1.04 g, 1.79 mmol) was dissolved in
anhydrous dichloromethane (5-mL), anhydrous N,N-dimethylformamide (5 mL) and

stirred under nitrogen at room temperature. 2,6-Lutidine (1.0 mL, 920 mg, 8.6 mmol) was
added followed by drop-wise addition of tert-bhtyldimetbylsilyl trifluromethane sulfonate
(1.2 mL, 1.38 g, 5.22 mmol). The reaction was stirred under nitrogen at room
temperature for 2.25 h. 2,6-Lutidine (0.25 mL, 230 mg, 2.15 mmol) was added followed
by addition of fert-butyldimethylsilyl trifluromethane sulfonate (0.4 mL, 460 mg, 1.74
mmol) and after a total of 4.5 h at room temperature the reaction was diluted with ethyl

73




1 9 DEC 2006 WD 2005/047248 PCTI US2004/ 037715 60 C
under a nitrogen atnosphere and then poured into 0.2 N
hydrochloric acid (50 nL), extracted with 1:3 Spte 2086
acet at e- hexane (75 nL), washed with brine (50 niL),

VP PUEON®:  sodiumsulfate, filtered and corREER28M4E87715

to. afford a m xture of products which was used
directly in the next step; Rf 0.79 (2:1 ethyl

st by \bd%é&%@ lhefli}fcrs(»%% $epiraidd [ T&Q 3!511(54ayer was exu-acted with
f1 uor ophen hydr oxypr opyl ] - 4- [ 3- hydr ox t hyl

sﬁvmcmapwe% {he campm}:d prganip, hiéf?ry P"&l?ét’qsbﬁdrmﬁl ® N Iafdcpcbloeqacld

é%?‘%ﬁgfsg%%ﬂf‘ %—E:F{b% %ﬁ%t%ﬁe')vatg% times) and brine, dried over sodium

Shlfate, tﬁ[ﬁb@@)doyceﬁﬁ#tydiﬂ@)@upﬁgcbw hroasegraphy (40 g silica gel, 1% to 85%

UL RHLRSR L B (AT A TELL R Pheny ! -3- Y

budR(dimethibi(yBioxy }phéndhf 3-[(88) 3R [RAvbutyl @iiByTRIYIRxgPB L - 4-
hyenoawy@pmmmmmdm B 99 Ve R L0 ket
affifeahd, HAMEERMIE CDEM e T3 A1d (b BEEPIANDY ) 6,
9199t(ﬁl.y4=t 213 @Zblﬁﬁh &109 (t; =16 Hc,eltﬂit B04 (Gd@.23~ #h2.5, Mz, lH)

L7309 bR BErTRE (408 30 0% 395 ity

029 (§3EB gpmi n port| ons while nonitoring by LCMS to

TRhiS6k ncR sl Tt [OSSRE S bLE e R S by -

QL(E&TqubBﬁér@l)ﬁz@hyl]-HQﬁo(l enyHzbtidif syl peéfHadtatd) 1: 1

thyl acet at'e-hexane nm.), washed brine (50 ni),
dri ed over sodium su e, filtered and concentrat ed.
The residue was di s inodi chl oronmet hane (10 nlL)
and the Pumrerer reg .n-" was effected by the

anhydride (100 L, 148.7
stirred at room

ng, 0.708 muol). The #
tenperature for 4 h @ /vz pper oxybenzoi c
acid (121.7 ng, 0.7853 ol ) was add€d to convert to
the sulfone. The m xture was sjSrred for 15 mn at
room t enper at ure, concentrate}c;?ﬂd di ssolved in 3: 3:1
nmet hanol -tri et hyl am ne-water (7 nL) to hydrolyze the

@9@4.9146(483}%%@ ﬁy&&&ﬂ%ﬁg-gt[n%sggq H%-buﬁf(&rﬁeﬁﬁ%ﬂyﬂex

stirred for concentrate
&Pgrgeh%’dprpwlhlvemnalaémm%rﬁee ((Z%ms:_q 30 mmol) was dissolved m

SHSERP S MRA0L B 351 kel AR ROTIRL L st v

Idtct;d follasetl ibyp acamaanhydndﬁ @80 ftbr302 tngy8.0 natol). G{fm 1 h the reactlon

WaEBicred i 8 plug ol S 4ol it e ol B Gt e e solveat

kmgacrdaanﬁtea, &ebtwpwwnﬁ %l%en5@x1d1ﬂu\nﬁea_ Bﬁchr&ﬂbts ﬁ; ( Eilica
was acidified w @ﬁdr ochloric

gt Hade %%?/nﬁthcet@ﬁ;hexanal:f@ prd Ycrogpo is{(as_;R) (B@t% tert-
\rﬂlgygcrhg{gﬂﬁt)nw]aﬁgnﬁ(iﬁu&o;{ﬁ%ﬂsyl)gﬁ?gﬁﬁm%ai;@%n&%%&l %Mnyl
et 95 29T mwmfsw]@ 4Byl eEB-hexanc); 'H NMR (300 MHz,

CDCl;) 6 7.38-7.16 (m, SH), 7.14-6.94 (m, 3H), 4.69 (t, /= 5.4 Hz, 1H), 4.64 (d,J=2.3

.74




WD 2005/ 047248 PCT/ US2004/ 037715 acetonitrile-0.1 %

trifluoroacetic acid in water) and passed through

Dowex(r) sodiumion exchange resin to afford

4 d"i’ 3R)-3-[(3S/R)-3-(4-fluorophenyl) - 3- 1§od§djm
M pyI] 4- oxo- | - phenyl azeti di n- 2- yl } - BCT/H§29p448Y715

b| phenyl - 3- sulfonate (45.3 ng, 36%yield) as an

off-white solid; "H NWR (300 MHz, CD30D) 8 8.04-6.98

(m 1H§ti)06 (dédlzl)1.ﬂ—4 4,2, 312 22H£ 11,2998 @%%)1 971 ?félglzﬁdﬂ-I)‘JU 89 (s,
. 053200, Mol ks TEyprSoMS M OSLHEC T P 53]
(BT Bpmale 2. GR4SHAC A Py gyl S PSR-

4ﬂuofdpheﬁ)¢phhydtb:)}mrmw1]-phéa)(1&eudhydrmyb| phenyl - 4-yl) - |
- phenyl azetidi n-2-one ~|I o H F01 O

(3R 4S)-4- (3" -{

[tert-Butyl (di methyl)sf ]ox;t}bi phenyl - 4-yl)-3-[(3S)-
3-{ [tert-

phenyl azeti di n-2-one (@759 4, 86 auol ) was stlrred

at roomtenperature in B-A1L) under a

nitrogen at rmsphe Pot assi um)fl ueride (0.10 g, 1.72
\)

mol ) was added an e reaction mxture was stirred
1.5 h at roomtenpergdture. The solution was poured
into ethyl acetate ami#i washed successively with water
(2x), 10% aqueous sodi um bi carbonate, water and brine.
The organic solution was dried over sodium sulfate,

(o s sl ol ey iR i
bS] S ot o -phenylazendm 2-yl)phenyl
(aﬁé?aé%)co%é 0319 o) ka8 Edmatba e Rk QY bReRd B6rdrIXHd 39 (ng,
fq 2ionoph ewigh Jeoxpgepated hlyege Ghybbramdydbwgma;ca ethaydl (1 Lphz20 M
REAAHE 85000408, 9 oy o gt 7 oS s
(with nitrogén2 Teﬂrﬂqs(&iﬂ):enyﬁah@spﬁmé)pé.lﬂﬁdmbﬂﬁ@ ¢ n@g 9. OOHkmﬂolﬁ)las added
; bvrcﬁzf pqg%j)aggmoqg %ac(tml “T‘F-Isleatef tg76° %ﬁ(rrh5 h4pgolecb dgqted
(Vﬁth »9:&31- andl eRifacted, with dthyl a&ta165(2 &3, Thd hmbinOPdredtic BYAIREE
Masl{qdzsﬂg\wtms brines dsiedsover sodinm Bifety] fltbradecanpentied phd porified by
- c%l,(l)or o r}]lg; 130 % sxlmaI %el ZO"(/; )E% ? °/_o Bﬁglnacrtgtf el}exadxe}]to fffon}4-{(ZS 3R)-
Bt [63R13y{ [te&-lwtylBﬁmiﬂlﬂ)SDE@’QDG@-ﬂﬂﬁOﬁmﬁV)ﬁé}?ﬁ%OXO-1-
F’EJAyH%&% : gr:flehsydmgc{'bxpheﬂ)q kY )%c%e unlmé, %59 lcll) )q{j 0.34(1:2
ethyl acetate-hexane); 'H NMR (300 MHz, CDCl;) & 7.34-7.17 (m, 10H), 7.06-6.90 (m,
SH), 6.79 (ddd, J= 8.1, 2.5, 0.8 Hz, 1H), 6.03 (brs, 1H), 4.67 (d, /= 2.3 Hz, 1H), 4.64 (1,
J=15.6 Hz, 1H), 3.26 (ddd, /= 4.8, 2.5, 2.4 Hz, 1H), 2.27 (s, BH); 1.94-1.73 (m, 4H),
0.84 (s, 5H), -0.02 (s, 3H), -0.19 (s, 3H) ppm; MS [M-OSi(CH;) ,C(CHs)3]* 508.0
(00139] 4-{(2S,3R)-3-[(3S)-3-{[tert-Butyl(dimethyl)si]yl]oxy}-3-(4-
fluorophenyl)propyl}-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-3-yl acetate ( 70

75




QNHOF SOF OS- -F OF (3R 4S)-3-[(3S)-3-{
[tert-Butyl (dinmethyl)silyl)oxy } _
-3-(4-fluorophenyl)propyl]-4-(3"- 19 DEC 2006

‘%y%%%l? phenyl - 4-yl)- 1-phenyl azeti di n- 2- oneﬁ;{w‘wm&ns

) was stirred at room tenperature-l
di chl oronet hane (15 nlL) under a nitrogen atnosphere.
N- Phenyl trifl uoronet hanesul fonim de (0.39 g, 1.09
mgpl.) 1 mmoi)eavasydimh/wdan @e12gol(R.45 il 5Waten{®l 78 mal)dwas added

St TS B Betihiife 2 iy 8 s et P ot Mpircimperetre

fok 1l I qdlu%nthﬁ&ﬁL)’@ﬂ meuﬁﬁaqs &m; fre aided dndltht 4 ﬂeﬁUﬁoﬂ@@s
poured into Q.5 ueous drochloric aci

%-ser@rxteﬂa%%a 6%mgwf é‘i“ﬁ?/( 133{£3é>3-rfﬁéﬂ&ugé(ﬁmeﬂws&:ébxy}-3-
W@ﬁ) p?db‘}ﬁﬁﬁé@/ SihydrM}U‘bh\éﬁ;[rﬁtyl) -LRfer3ARGRAMS SR IAER

i car nat e, wat er  and he ‘or gani ¢ so ution

musadw@homfmhesumﬁ;mml fate, filtered and the

T AT R e R BT ——

4@3 § 4ihyidtaxgbiphngla-y]){1r sheyyljzetidinxone 74 mg , 0.122 mmol) was

GiboFel ot donirit S efrDSBEH o Ablraropalsrs pasiosbvigh 48%

H?&%@lu&h& 2B1AN( WFEL) QQAS Ay dfb‘f)ﬂz'ise%hdl the PeactisH stited H&o&hhw
acet ate hexane gradient: 5%ethyl acetate to 50%

Theysestipp vas quanchedzvitiy] N sogiym hydegide (24 mL)zand

t%._\?%fe d golzzﬂ'%k é‘n&gﬁ§ 4z ﬂ%%ho%%hitéﬂﬁg #@E%xg,)%ﬂe éx'{_b%f {8 %Solution

wak ad_ﬁxs'(eg to 2.508.0 Wil sauBhtedsaalinh bic&Bonate solutlon then extracted with
LS ) 1 Ll B T ORI Y 9B
bixrbdnapibeuyibm (), whited; Bing) dried plhasydiugd-sylftg fideRE csdneentrated
gl 88,1 9 DEC 2006 V0 2005 04/248,RCT] CR20041 037715
afford (3R,4S)-4-(3,3'-dihydroxybiphenyl-4-yl)-3-[(3S)- 3-(4-ﬂuorophenyl) 3-
hydroxypropyl]-1-phenylazetidin-2-one (53 mg, 69% yield) ); 'H NMR (300 MHz,
CDCl3) 6 7.-30-7.13 (m, 7H), 7.08-6.85 (m; 8H), 6.78 (ddd, J=8.1, 2.3, 0.9 Hz, 1H),
5.04 (d,J=2.3 Hz, 1H), 4.61 (t, J=5.9 Hz, 1H), 3.07 (ddd, J=5.7, 1.8, 1.5 Hz, 1H),
2.08-1.80 (m, 4H) ppm; MS [M+H]" 584.0 [M-H] 582.0
[00141] Examplc 43. (3R, 4S)-4 -(3- bromophenyl) 1- (4-ﬂuorophenyl) 3-[(35)- 3 (4-
fluorophenyl)-3-hydroxypropyl]azetidin-2-one

F

Qs

N
Br H
Wai
' HO

Synthesized using a similar procedure as Example 39 starting from 4-fluoroaniline and 3-
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HO OH [00156] This reaction was perforned using a

Per sonal Chem stryTM m crowave instrunment set at

normal absorbance, fixed hold tine and 30 secqg pgg '

g}o - stf”rihng. A 10-nL reaction vial was chareedovm tz??‘
e’{"‘f 44K -3-[(39)-3-{[tert-butyl (di methyl)EFTAPIMAFITIS
-3- (4-fluorophenyi)propyl]-4-oxo- |

- phenyl azeti di n-2-yl } bi phenyl - 3-yl

tlyrbmbl;nm:zaﬂdaﬁv&m nﬁeweﬁzgﬁaf;‘gm ﬁteging(@rélﬂ:l mb%lwved using 48%
I et . pRnospni t . A -an
ChdeaiOric R B et tbet el i 1Y cPerumdpigeRty (ign e,
N 0% 2050% %851 abibhethne) th aFor@h (iﬁm)atmlb&&ﬂop‘iﬁh%%.i ?‘8 flof

5 mn, tetrakis(triphenyl phosphine)pall adi un(
offuorephenyd)i3+@S)- Hfttifluerephisayl):3 -hydroxypeopyJasstidis-2nrel{(8Gmg); 'H

N . e [ L X} ur
S b B CDCR8 ) B 70 rels GBS b s,
t%@:(e,r.m %;;éizaﬂd), 407 I(mvalf.‘gﬁtﬂfﬁt hyo (dﬂjci,eha#.eiq 2.%,*2@4 Hz, 1H),
tka BRI B0y R 08T T i TR 0. T 6 o e, i
K& i°d (PR Hip™ TH8%ri ne. The
]g{pqm'u C ERhiple o (MF%S‘}“Ii(ﬁ-@u@féﬁﬁcnyl%gtmf(ulﬁuﬁfo‘ﬁhenyl)-S-
USRI o RARRE B S ke boneur ¢l ot hy|
il - onePur e di me
§4‘3-ES{28, 3R)-3-[(3S)-3-f[tert-butyl (di methyl)silzl)oxy
fl uor ophenyl ) propyl ] - 4- ¢@ - hﬁnyl azeti di n-2-yl } bi phe
nyl - 3-yl ) phosphonat e was apned as a white foam
(0.26 g, 65% by chpegps over silica gel using.
et hyl acet at e-hex :
100% . 1H NMR (3QQ° W4, , J = 14.2,
1.5 Hz, | H), 7'8‘8 (d, . , , ,t7.40(d, J =
1), @64 (4, 9= 2.4 15, 1R, 3.81 (d 1= 0.9 te. 1n
BfastipeincndyPclipriednd D% e 2 ("
bodsmropyllezstidin: bonad#3 dign®0yhmol was ¢upBd3mjh Bhydroxyphenyl

RIS 08 ot 0.2 oD sndsesangand Sy soprsiogt pmg by Eemol

d%o Phrifighierohtonmagigraphy (sflica @€, 1099 td¥0% 26l acetidi®hexane) to afford

ST BB RISk B emed yvaromprontig O

dhytrosdy bipHeaylcBryljabetitin-E-bhe (T0)7 i) 46% yidld)t RPGISH g\f\ﬁ&hﬁ Qedtsel
Ln an i,ce bath and brormtrlrrethﬁlsuane 0.30 nm, 2:27

ereaAne); WHINME G NEz; GDGLL: 7.87-#4 (ma3hd. 7.34d122dm, 6k 716 €ddd,

' £ § tm 60 r faQl then [
727 L5 A0FRER17 0080 LG okl 02 T, (1 RS
AER4aT2(t, JFhB9 Blzghi 4.63 (o, Jri2onHndH), Aktslddd] Jsus.0,56 DMaly,
gfﬁ,hz%&%r& l(l_éx‘,)_ OQ-WSEIFX}Q?)QPThe organi ¢ sol ution was

ed over bdrum s ,mfi |tered and the sol vent

\ie0d 48] noE-esthpy/43. (B RAS)- BUadiaihe)-3HES)-3 (£t Ehenyl)-3-
ﬁﬁssur e. 'I;Ij@, esi dg,ehwaﬁ%ggrl f_é,ed by reverse-phase
rexyPERY U %%0’9( Phegx-Fryhazetdin-g-o5ie yy col unm, 20%t o

70% acetonitrile-0. 1 %trifluoroacetic acid in water)
to afford -
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(4 - { (2S, 3R - 3- [(38) 3
-(4-fluorophenyl) - 3-hydroxypr opyl ]-4-oxo- |
- phenyl azeti di n-2- yl }bi phenyl - yI ) phosphon18 BEEi 06

99% as a white powder; '"H NWR (30
%‘5“9@“8. 04 (br d, J= 14.2 Hz, 1H) 7.68 (%F%%i"é‘f’%’ms

Hz, 2H), 7.50(d, J= 8.5 Hz, 2H), 7.0-7.8 (m 12H),
4.93 (d, J= 2.2 Hz, | H), 4.63 (t, J=5.2 Hz, I M

3.1-3.2 (m I H, 1.8-R.1 (m 4H ppm M [M M 531,
[2M H - 1061 [00158] @ 57.

(3R, 4S9)-3-[(39)-3-(4-Fl uncdphenyl ) - 3- hydr oxypr opyl ] - 4-
(3' - hydroxybi phenyl -4-yl) -
O NHF HO OHOLIRH

S) - 3- (4- Fl uor ophen

phenyl - 4-yl)-1- phenyl azg s—-Bynt hesi zed

in a manner simlar to that desé&f be n Exanple 42.

(3R 4S)-4-(3'- { [tert-Butyl (dimethyl)silyl] oxy}

bi phenyl -4-yl)-3-[(3S)-3- { [tert-

@w;zwmctslmbxhyﬂ:ﬁeﬁylb-yl(}mar}»ptfenﬂﬁsf[thQMQ&MbﬂeaymyI] 1-

g}?enyl azetidin-2-one ( nmol ) was Stirred

R BPPY WHFBA B 2R (2 OB IR Tes EBled it rbydromzphany!
Bb¥iPEARY] sezﬁg 0.1 ol luﬁae? etaa{aa;ci\s&uﬁ% :d%&é miusgktga gﬁg&mple

fluoride (48% aqueous,

2 Bymified by phrpmgtowsh)c@ht:é smel@%ezp %mm eceate-eceme to afford
T .
Qs A o B Ry B A AR Byt O R T 202"

lwdi'(f)qbtpﬂerg}f-g Waﬂﬁﬁinm&ﬁ (2mg,2ag%ylemﬁz<48 r?l t(l :1 etj%l acetate-
a3 ThRVR OO M R YO LS. Bodigin 6. pils 7

cm tslmtshza @ei@ll m)omp(ft, 2016 0 s 063 adirurs M%Eﬁ@f#@dd J=

sol uti on. mxture was extracted with

SEA 5ed Had Pona 260G anD. 269 LEP 67 ¥APPRashed
PULLHS S EXEple Yol baﬁ@f%@@?bdiﬁﬂﬁghﬁgfg-gﬁ?gﬁ-&ﬁg%rlU%Hﬁi? 3

(2x), water” (2x) and “bri ne
lmdrwpromolbr‘l lﬂ;ﬁﬁlcbw'foace filtered and the sol vent

was renoved by rotary levaporati on under reduced

INrfienyl azeti di n-2-one ~I

4 (3" - hydr oxybi

pressure. Pure

(3R 4S)-3-[(3S)-3-(4-

(3' - hydroxybi phenyl - 4-yN

obtained as a white f

chr omat ogr aphy over § 3 _

acetate hexane (gradiegt: 10%/ET$ Bcetate to 60%
"H NMR (300 MHz, cBC13) S 7.1 (d,7J= 8.2, Hz, 2H),

gYnal%sigéjd’ usi]n:g ass'inzlilar procedure as Example 39 starting from aniline and 4-

or ophenyl ) - 3- hydr oxypr opyl ) - 4-
1- phenyl azeti di n- 2- one was
879% by
g et hyl

bromobenzaldehyde. The Benzylic TBDMS protecting group was removed using 48%
hydrofluoric acid as described in Example 42. Purification by chromatography 40g
silica gel, 10% to 90% ethyl acetate-hexane) afforded (3R,4S)-4-(4-bromophenyl)-3-[(35)-
3-(4-fluorophenyl)-3-hydroxypropyl]-1-phenylazetidin-2-one (982.6 mg, 75% overall
yield) as a clear film; Ry 0.45 (2:3 ethyl acetate-hexane); 'H NMR (30O MHz, CDCl3) 6
7.49 (d, J= 8.3 Hz, 2H), 7.31-7.19 (m, 8H), 7.07-6.98 (m, 3H), 4.70 (t, J = 6.1 Hz, 1H),
4.61 (d, J=2.5 Hz, 1H), 3.04 (dt, /= 7.4, 2.3 Hz, 1H), 224 (br s, 1H), 2.03-1.86 (m, 4H)
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, 1H), 4.74 (t, J=6.2 Hz, 1H), 4.69 (d, J= 2.2 Hz,
H, 3.1-3.2 (m1 H), 2.20 (br s, 1H), 18219[{9@2005
H; /gml M5 [ MFHCO021- 512 [00159] Exanple 5

W 2 ‘{"? ‘§‘§R) 3 [ (3S) - 3- (4- Fl uor ophenyl ) - 3- hyd’FMFﬁ?%/BWIS

]-4- oxo- - phenyl azeti di n-2-yl) biphenyl - 3-yl

trlfluororrethanesulfonateOONH 1/ F. HO OF

Hz, 2H), 7.0-7.3 (m 12H), 6.80-6.86 (m |H)), 5.00 (br
S
|

A F o F
%R 4S) - 3-[ (39S) - 3- ‘§4 Fl uor ophenyl ) - 3- hydr oxypr opyl ) - 4-
' ®14$iydr575@yrm1?)417e H§K.48-4r(SyBromepemdin-2 75t 3-H3 H- 32(4®ﬁ1®rophenyl) 3-
.Sgdfa’?lg’ml%}]a‘ﬁ?‘gg%}%a 2 stirred at roomtenperature

ane (15 mL) under a nitrogen

at nosphere. Phenyl trigf\uor onet hanesul f oni m de (0. 38
g, 1.69 mmol ), triet mne(023m_ 1.65 nmmol) and
4- di met hyl am nopyri di H2 g, 0.2 mol) were added
in succession and the rdgadtion mxture was stirred 1
h at room t enperat ur e ~Jhe’s [ [
0.5 N hydrochloric acig | tracted W th
et hyl acetate. The prg#hic phase wa® washed
successively with wat er, 10% aqueous sodi um

BiR¢RRA abiRg thaQkRE pxa&sauierak BRampib 89 statig @ o aiﬂinbl AP bromo-
was dried over sodiumsulfate, filtered and t

Sotidinecapkoxaldehyds Ggeratpd aging 9 pm@um@cnb?bbm}@ss o748
et hidarddOtees 4{ }@obp hfmmﬁ PR FehAflc ?géﬁrs ﬁr@fib’tﬁ%%ﬁ%p was

pressure. Pure S, 3R)-3-[(39)-3- fl uoro
snmpgd gwypﬁ@{gwqromcm@cxn as ﬁﬂsemi;nﬂatzﬁxamnlma -Ryirifipation by

Dl BEMEpHY Y lsfilch 0T BT AAPERN L AR B ORI RS s

bromopgridial2 yl)sB-lt(q.S'pZt Wﬂuorqﬂxeh;d}-ﬁa—h%dmmpmp@ﬂﬂqrhlemﬂiSZetzxﬁ%Z-one
t t

g gy S5 o elaah §ceat Bop 0 01 0 1 6 ekandy, e

timo Mg, @Dch)?a 8’.66 (m, Jélﬂ)a Hz? 1H§ 7(80r(dds J =18, rl)2,3 Hz 918, 13419

() 108 BT 05 E9-6 904 f SR B4 5 éhh%r S5 B

hin,4: 210()&%J|— PhenyiAZ s oo 0 g (. sh?bmenw -yl) boronic

aci d
[00146] Example 48. (3R,45)-4-(5- Bromo-2-th1enyl)-3 -{(35)-3-(4-fluorophenyl)-3-

hydroxypropyl]-1-phenylazetidin-2-one

Synthesized using the same procedure as Example 39 starting from aniline and 5-bromo-
2-thiophenecarboxaldehyde. The benzylic TBDMS protecting group was removed using
48% hydrofluoric acid as described in Example 42. Purification by chromatography (40 g
silica gel, 15% to 90% ethy] acetate-hexane) afforded (3R,4S)-4-(5-bromo-2-thienyl).—3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-1-phenylazetidin-2-one (212.4 mg, 23%
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‘NHHO HOB OH 4'- {

(2S,3R)-3-[(3S)-3-(4-Fl uorophenyl) - 3-hydr oxypr opyl ] -4-

oxo | -phenyl azetidi n-2- yl}biphenyl-3-yl 19 DEC 2006
i_f| uor onet hanesul fonate (0.15 g, 0.25 Ilz

%P%?“ﬁ{ﬁﬁﬁsol ato)di boron (0.70 g, 0.27 nmmol), %'9539,05‘1"’%17&15

acetate (0.80 g, 0.81 mmol) and dichloro[1, 1

bi s(di phenyl phosphi no) ferrocene] pal I adi un(1 I ) (0. 020

%ve&ll%ld)zﬁg b Jorhi¥B 5683ics R0 B €4 | ki aBetiBhiRehe) ' Rpind 806%

mL SCrew cap vi al at roon1%mgBerature
m:meuw 362 1oy 65 4. 18r %06 (0, AF, 793k ZBbHRI2ED 6.5 (8, J =

73 200 PR BT S M T TR B e,

tzam)@[- at16N 2.0 p0.88 @d, 4H)tppm wat er and extracted with

S 5F Berpplsiapn AT ar o A heheD- A pmpdl-4-[5-0-
g@}é}&* }%eﬁylf)ﬂ&ﬁm 5. yjt].tleﬂh@@@@gd,ﬁjmmgol vent was renoved

ary évaporati on under reduced pressure. Pure

(3R, 4S)-3-[(3S)-3-(4-fleoxophenyl) - 3-
hydr oxypropyl ] - 1- phenyl[ 3 cg 4,4,5, 5-tetramethyl -1, 3
, 2- di oxabor ol an- 2-y1) bi phelgyd¢s4- yl ] azetidin-2-one was

obt ai ned as a white;foam ( 97 g, 67% by

chr omat ogr aphy over si a usi et hyl

acet at e- hexane (gradi ent: %% eth ac e to 709 1H
NVMR (300 MHz, CDC . 01( bHOS, , 7.75-7.85 (m

I H), 7.0-7.7(m 1 4.74 (t, J=6.2 H, | H, 4.69

(d, J=2.2 Hz, | R~3.0-3.2 (m IM 1.50 (br s,. |
H, 1.8-2.1 (m 4H), 0435 (s, 89 1 9 DEC 2006 WD
2005/ 047248 PCT/ US2004/ 037715 6H), 1.24 (s, 6H) ppm
I\/S [ MFHC021- 577 [00161]

@fl zf'?’ ﬂréxﬁ@zﬂ%n(ﬂ%lfbl{@rSs)-@J@&ﬂM&)Jph%nﬁ)’ LSRR R 1= 1

eny

umemdmlﬁn}akz-qneﬁ&nm ORHpemel) avas coupleyl withBehyydroxgphenylderonic
157 80D S pBa0 flily SRL cootBSAAS pc 2

Slﬂnfmammmommgnmha(‘bg gibcaig],d 5%1o 200%rethy] asetstedeixime)

{ { om
R T R e S R e
h)&dfda@blheﬁyll)p;qﬂm-ﬁylM -phkylaetidin-2tona(206Tdng, 8794 i€l usla clear film;
acetate. The or ani ¢ ph wa shed _successively
a4 G ey soe Rerenty T ol PRE: ERCh) 68 g 2 e

suif atey (dd,i i gpeth Hﬂdughﬁscﬁ@w@mmoﬂﬁw ﬂ%i%‘dnb)’? 12-7.02 (m,

rotary evaporatlon under reduced pressure.

r 88, 686 (WdS 8UHl7, RHRP-Wy6.9 bl 1645 d.e/ +hB Bz, (ﬁ’b #ap 472 (m,

0 S B S A e

[ Boigs), CEER A PRAT D SRR S B o

ayidebxgphenyM2ithienp Widhenya@etldin22-gne 70%) ; 1H
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NVR (300 MHz, CD30D) 6 7.83 (br s, 1H), 7.0-7.7 (m
16H) 4.92 (d, J= 2.7 Hz, 1H), 463(t J= 6.2 Hz,
H, 3.1-3.2 (m | H, 1.8-2.1 (m 4H ppm é—%

00162] Exanple 60. Dinethyl Mﬁd%

%@2@9@"’&72 8 5-tetranmethyl -1, 3, 2- di oxabor ol an- 2BCT/US2004/037715

yl) phenyl] pho sphonate O BO ,OORPO _

3- Chl orophenol (0.50 g, 3.89 mmol) was stirred at room

‘tenperature in dry dieQl oronethane (20 nL) under a

ni trogen at nosphere. @

Phenyl tri fl uoronet han

“triethylanm ne (0.90 ni,

4- di met hyl am nopyri di

I n succession and the

h at roomtenperature.

0.5 N hydrochloric g

et hyl acetate. The 0|c phase was washed

successively w th water».10% aqueous sodi um

bi carbonat e and bri ne. Tﬁe organi c solution was dried

oomrmwés Bﬁﬁrﬁdllz-fﬂﬂ&@l) 3| (me,;t@dmmgl,h&dw MHOprops-1-

r enoved rotar eva orati on under uce pressure

mlweylsaeewpér@ﬁr(%% megh) %@mmwzwup W@cﬁo dgexyphegyl boronic
P%Td &%S,anb%i H:’i’bl} x[ddfnj %ﬁé}ﬁ?hﬂﬁﬂ&m{@gg&gﬂé@h Example 42.

s a colorless oll
cll’urxﬁwammgw&ptwnamgeaphx(ﬂmwdwg gtl, L togl 09Ansthyl acetate-hexane)

fofmde (1.80 g, 5.0 mmol),
.4 nmmol) and

0.8 mmvl ) were added
AXN\ure was stirred 2
e sgb ti s poured into
(20°m.) and extracted with

\d

N LY e ——,

|(3 th)enﬂpﬂ}%q&@]ﬁ&}dlﬂ'-_?joﬁe (aahg, A% yeedd)pe hfc[&ﬂibdmuk} mgs @:1 ethyl
er sona e m 0] i nstrunment set

rF RTbene Bk ot H5ED) 617 ey 4B 7 (@dd, J= .0,
P2.$-156 HE, ") %89, %@gmmr‘em 59 W:I—?' 3 ¥Ror Ggﬁggﬁﬁs-ﬁ\.’zi gué

3-chl or ophenyl_ tri | 'uor onet anesu onate (

%&}971!:8%%%0%%%[1\4@*@ nL, 4.58 mmol) and

yl g4 - 9. (4-
I\P?ﬁ?gen vvasﬁgégbfﬁdmm lr[gsgi5 ﬁ ¢ Eﬂg}o%,lhérn?g ﬂ%ﬁ%‘%ﬁﬂ%&s (4
ermdrquphenwﬁtt@pm&kl-nlewlamgmﬂ -grisos phi ne) pal | adi un( 0)
(0.1 g) was added, the_solution was covered wth a

bl anket of nitrogen eal ed. The reaction mxture

was heated 11 min at X864 C, othen cooled to room
tenperature and dil uted ethyl acetate. The yell ow
solution washed successyvgly with water (3x) and

bri ne. The organi c sofUutli bnwas oFed over sodium

sulfate, filtered and e sol| wen #5 Fr enoved by
rotary evaporation under redd@ed pressure. Pure
di met hyl (3-chl or ophg ) phosphonat e was obtai ned as a

col orl ess oil
HO
(3R,4S)-4~(5-Bromo—2-ﬂxicnyl)—3~[(3S)-3-(4—ﬂuor0pher_1yl)—3-hydroxypropyl]—1- '
Phenylazetidin-2-one (69.8 mg, 0.152 mmol) was coupled with 4-hydioxyphenyl boronic
acid (25.2 mg, 0.183 mmol) under standard Suzuki cohditions illustrated by Example 42.
Purification by chromatography (12 g silica gel, 15% to 100% ethyl acetate-hexane)
afforded (3R,4S)-3-[(3S)—3-(4-ﬂuorophenyl)-3-hydroxypropyl]-4-[5-(4-h§droxyphenyl)-2-

81




(0.27 g, 57% by chromatography over silica gel using

et hyl. acet ate-hexane (gradient: 5% ethyl acetate to
1009% . 'H NWR (300 MHz, CDC13) 8 7.77 (br d, Jsu@m
Hz, 1(?)7 7.68 (ddt, J= 13.0,7.5, 1.4 Hz, "{2
Yag0PRE7248 3= 8.0, 1.1 Hz, 1H), 7.38-7.45 (m qTi'E?2004/037715
3.79 (s, 3H), 3.75 (s, 3H ppm WM [MtH + 221, [2M+H] +
441 [00164] Bis(di benzylidi neacetone) pal | adi un{ O)
(Qlem;lg.phgnﬂ&emiz -oRB ho. ’ﬁrﬁg %694 pé1e)eslaRRAsSRANNR, ¢21 ethyl
g, were stirred 30 mn in dry dloxane

recptate-hewehs); mwr@)@pm&éla@h}ﬁ 1-pbg6h (mt 4o bAe-7.48 (m, 5H),

R S kA e

O= 273 HA)1H), 5.0~ 5@, aH§|3L5m3a51)am1atlH) (229301 Ig(m, @H3 PphMIS)
re d in dry dioxane (3.0 nL) at room

MA?‘SP(; under a nitrogen atnosphere in a separate

f%)@ﬁéﬁ] Am%bre% Sﬁdﬂuha‘ {(mk)asi[(?mxygl(mﬂﬁ&bpmwm on

was syrlnge i nto cont al ni ng t he
&Mdmxampﬁbﬁ@ﬁaﬂ@hammtmuﬁﬂki dydroypbiphsavtdemlfonatg0 C.

Additional 0.2 nlL portigns of the catalyst solution
were syringed into thection m xture after 4 h and
8 h of heating at 80 \hen cheati ng was conti nued

overnight at 80 C. Thedeea ffon mixture was filtered

through Celite(r) and the gopvent was renoved by
rotary evaporation undeUuE'E'S @sure

Chr omat ogr aphy over si gel yl

acet at e- hexane (graor¢nt: 0% e’t"ﬂyl 1 9 DEC 2106 WO

2005/ 047248 PCT/ USX /037715 acetate to 80% di nethyl
[3-(4,4,5,5-tetramet Ryly 1, 3, 2- di oxabor ol an- 2-

yl ) phenyl ] phosphona@®& as aNagol or | ess oi | (0.41 9g). 'H
NVR showed a 60: 40 m?ture of product plus recovered

isinth
o B8 R ISR B0 5 17,
(B@ortely)paipEl] 30x®- 18piRayldagtidia 2:y11p;1e@y1 mqtatqﬂ)ofp 0 mg, 0.223
Zx}‘gls%gl) yvag gls%mée&]i%%eto%wl% (ég %) (a.nd' 4§%hydro ud}r\;)p a(nd &_%WL) into a
O3 1enbFaipon®itR:, Th2 Matfion vaR Stifr@fb55 h afroammémpetdture and
exhéo(u%e% 1gt|3)0 53M[ pg)%ssglum p‘:()A'splll:a{téJ &r %}Be n)Xlaztedg MI?]Y Sj'r %ch%&e-
onesmle(pm &Ly vaashdd whﬂnsaanatéd}so&mﬁueb&myda Ise1agaty(50 Sa1Y lahdPBiéne

sphonic acid O HO HO- P+O OH
(% ng.é,)dr% (’H"*"B‘Pgﬂ%‘ sglfat? ﬁltered concentrated and purified by chromatography

[ (tlQ r‘gtsni@u b1l {545 Eod0DY bthy iabetdto-ResahHNE BHFdrd SIrdrh R D233 B)-3-[(35)-
3 (4-ﬂuorophenyl) 3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl} phenyl acetate (114.5

mg, 100% yield) as a clear foam; Ry 0.11 (1:4 ethyl acetate-hexanc)

[00151]  5-Bromo-2-{(2S,3R)-3-[(35)-3-(4-fluorophenyl)- 3-hydroxypropy1]-4-oxo-l-
phenylazetidin-2-yl}phenyl acetate (114.5 mg, 0.223 mmol) and 3-thioanisoleboronic acid
(48.3 mg, 0.287 mol) were dissolved in toluene (3.0 mL) and ethanol (1.5 mL). A
sofution of 2.0 M aqueous sodium carbonate (0.215 mL, 0.43 mmol) and solid
tetrakis(triphenylphosphine)palladium(0) (14.4 mg, 0.0125 mmol) were added and the

vessel was vacuum/nitrogen purged (3x). The reaction was stirred vigorously for 4 h at
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butyl (di met hyl)silyl]oxy}-3-(4-fuorophenyl)propyl]-I-p
henyl azeti di n-2-one (0.080 g, 0.11 mmol), crude

di et hyl [3-(4,4,5,5-tetranmethyl -1, 3, 2-di oxabar®Dao- 0%
%I I)z@hegﬁqlg] phosphonate (0.054 g total, 0.030

QPePYEEd, 0. 096 nmol) and aqueous 2 M potPATEISEYHH/037715
carbonate (0.12 nL, 0.24 mmol) were m xed i n ethanol
(1.0 nm.) and toluene (3.0 nL). The solution was

66 0 UARR _ﬁbﬁfﬂbﬁ&yaﬁuﬁi_hbieﬁﬁd thieh pO@Edintd 0.DNHydloBR oAt Adhd!(58 mL),
for 5 mn ile stirring. '

petractedivatht I} g agetBerbSERE ()il Wathed iith prige(50 ilg) drigd over
g&hg&ﬁ}i st Gitered ﬁgﬁgﬁ& Batdfifo dHRAL sq&ﬁme oPprddihs Wiciwas used

nder “an at nosp 0 nitr ogen. e reacti on was
diverttlydhn the nextoteps Rrfis®r @tliathy] acktdterhexdne)ifori{3 R #S)y3-[(35)-3-(4-

cetate shed wi t r,.and,bri . dr.i ed Ver

Eotp et TR P AT R P B bR 53 1 on
BRA§TazstRIGHIZ-Ble RIIDSBIUR S - ethhh foetaps-Istaes) forals{ (283 R)E3-RaS)BY(4-
chr omat ogr aphy over sili c? el . using_ethyl .
Beeopheay HoHEYRTERIt-at - PROee 2 et -oethylgiolbipgeny)-3-
gpacgtfd{eord dimethyl (3'- { [tert-

utyl (di methyl)silyl]oxy}-4'- {(2S,3R)-3-[(3S)-3-{

[00452]- bud yit](ndixtrse hg(B}ﬁéqs’]- [(P&k%r}‘t-ﬂuthenyl)ﬁ-hydroxypr0py1]-4-[3-

HHSEPE NG Bibben 4 o PSR Gl & L RIS 5.
84 fyoropttdnVB-hy 3Oy pbiy]]-4cDOL BphdhyBzeid®-Dylf 8- 16H), 5. 09
RN - TN S e
%14 ahlf cooRid)te 03€7 8- CHloroperodyténddlo aci 3 me; @.573311%1)(%5 added
1H), 1.8-2.0 (m 411), 1.06 (s, 911), 0.85 (s, 9H),

Ot BBtigns while moniteringdy (£MS prpakeghomylswfoxgie) Oncorddigiop svas

hoIDR i SR b BRI quarie sytated sodjom biearbongs solution (50

8IL).3x{rheted with b teghiy! atetatsthewanedV$ spl), ovaghed brine (50 mL), dried over

G S R R LREARAL. Sl B e

61t0i mE.prbd abe Punpmertrarqrengemene waseffedtey byrtht dditidn ¢frifidgroacetic

YA TS, RSP T et e
ridH £ thedi 3- 3RofbpEroRfbe AR BciEE(TREY Riglif.205 mhbB wae hddel @

- was poured into_ethyl acetate and washed sucCcessively .
-opnvert athe sulforg) Thegmixture waydirred s 15 mja Af reoms smperadienas

] ket i gyl I _
P Ry Mt 17 P il el R B2 73 oty e
pretadsanddrifl@irnasetatel srqups.- THexSacBR) was §tir@&Yor2-h 4t room temperature,
%/(fxﬁ%gxﬁz:agegiga}(xld Fg%ﬁ%}l;}%{ gl)zcgl:?)%oéile}]h%? g/ll'()%r:xL()fl?»f bfd&'foB rg%lr%\élllgol?cr ol |
G¥9|-.Zmlgl,r032@5b?1phl¢ wjtioadgecjl/to)qxtdi?ghomﬁmunm ﬂ?m&bnﬂe dclziasm

orless. s, (0. 9 S us i rect in
e o S aer 4 4 Fosh omePehes ABiird VR LY b il foxane
.Eﬂ@'xﬁl‘:) @8 @xtrd QWA 196\ sirhtddl bsdiur® bicsrbbRitd Bolution (3 x 50 mL). The
4'-{(28,3R)-3_-_g(35)-3-%tert- o _

Banegrslayeraengqidised yith b9 hygrc;chlnﬂp a%id bR aHy) exyaerpd with gthyl
ﬁ%é%?%% ok Epw‘th L. ?‘“‘%““ﬁ%‘ %’ﬁyg ﬁ"ﬁ'ﬁeé(tl 3 oy Epqertrate, pyEfied by
feverde-phase ERLE(BolatidGifeA (181 380 x 21.2 mm column, 25% to 100%
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under nitrogen was cooled in ice and
bronotri met hyl silane (0.030 nL, 0.30 mmol) was .
dripped in over 5 min. The reaction nixture WADEC 2006
stirred at roomtenperature for 3 h, then nethano

WP PREE 28 4ded and the reaction was partltl on@ﬁ’@?‘{ﬂ@&ﬁ“

wat er and ethyl acetate. The organic sol ution was
washed successively with water (2x) and brine. The

QG Te-6 PV ttifGdto MR AMd ﬁdvdiéf)eiudsp%éd"m fmwax sodium ion
filtered and the sol vent was renbved

echaagaresinh AMLIO ISR RS T oD - Fhucrestiearlimas

B A A T 3l 50

BB%f}htﬂﬁ))faBaﬁ offtwhirGblid;i'H NMR €300 MMz, a5;00) 5 8.04-6.98 (m, 16H),

N, TSt e B 85 m, 10, 321314 (m,

B IBe © 20 5

@153] 1&!@}9&54 @Rl)“s) -51@5)3- ﬁtqrhﬁutIEMneﬂﬁl)iﬁyl]@dy} B

fﬂsobﬁeﬁgﬁrgpfﬂ oottt Ehepvibdidadne (1| o
[00168] Exan'pl e 62.
(19)-2,3,4,6-Tetra- Oa-15anhydrol-(3 br onophen

yl)-D 93 1 9 DEC 2006 “W,,2085/ 047248
PCTI US2004/ 037715 gJucitolfl Br O OH OHO HOO

D- d ucopyranose (1.0 g, Dl ) was dissolved in 5
nmL of acetic anhydri de 7 f rlel ne at 0 C
To this m xture was, agde [ '

ng, 1.63  mmol), a he reactlcg“l_vvas stirred while
warm ng to roomtefpgfature. TLCY-40% et hyl

acet at e- hexane) aftery,18 h showed conpl ete consunpti on
of the starting materital and formation of a higher

(S)rE(0S ot By ety Dsitlons Siphenyt- 491y FASIwtf

PR aitlaya b Chan So st ey lemrateeitior ane 080 & 086
hmnpwhsl Sirle@ afyob tériperatid® indey meﬂhamﬁ (OMEJ urierd iﬁ&bgen

sulfate, filtered, concentrated gzpurlfle '
awnashere RAsaBdiuRpR (4 B, & 73 m@awﬁe#ded@@w@twnon mixture

¥a8 btk 1K 318dm tnperinl "
1, 4, 12§ pent amO acet yl -g}fe s°lg“|“8%¥>"?>‘°‘ oélﬁegslgto(e glyi%)cetate and

gvagyedﬁm;pgswe[mﬂg\g?ter (2x), 10% aqueous sodium bicarbonate, water and brine.
i‘ h% 81%?;‘;8 P‘ilgﬁg{s \Qas(a'ri%& §$¥ lsocﬁ‘lnpélg.{'alré? ﬁﬂé{'Ecﬁ Qgr‘?c%ntga}ecp ang ‘purified by
chromatography over silica gel using ethyl acetate-hexane (gradient: 5% ethyl acetate to
50%) to afford (3R,4.S’)-3-[(3S)-3-{[tert-butyl(dimethyl)silyl]oxy} -3-(4-
fluorophenyl)propyl]-4-(3'-hydroxybiphenyl-4-yl)-1-phenylazetidin-2-one (0.46 g, 92%)
as a white foam; 'H NMR (300 MHz, CDCly) 5 7.57 (d, J = 8.2, Hz, 2H,) 7.37 (d,J=82
Hz, 2H), 6.5-7.4 (m, 12H), 6.8 (m, 1H), 4.9 (br 5, 1H), 4.67 (t, J= 6.0 Hz, 1H), 4.63 (d, J
=2.5 Hz, 1H), 3.0-3.1 (m, 1H), 1.8-2.0 (m, 4H), 0.87 (s, 9H), 0.02 (s, 3H), -0.16 (s, 3H)
[00154]  Example 55. 4'-{(2S,3R)-3-[(3S)-3-{[rert-Butyl(dimethyl)silyljoxy}-3-(4-
ﬂuorophcnyl)propyl]-4-oxo-1-phenylazetidin—2-yl}biphenyl-3 -yl
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di ssolved in 20 nL of dichloronethane and 1.90 nL of
hydrobrom c acid (33%in acetic acid) at 0 C, and the
reaction was stirred while warmng to room DEC
{anﬁerature TLC (40% ethyl acetate-hexane) a?teEr 1@6
BREG* ol ete consunption of the starti nRCHEIM40E]TIS
and formation of a higher running spot. The reaction
was slowmy diluted with saturated sodium bicarbonate
(tAfudtbheth@ektléshard | nto di chl oronmet hane (2 x 100 nl),
dried over sodiumsulfate, filtered and concentrated
to afford 2,3,4,6-tetr acetyl -a-D gl ucopyranosyl
brom de which was used houk)purlflcatlon [ 00170]
Magnesi um (0) (400 ng) wasns«spended in 17 nL of

anhydrous diethyl ether, 4 to the suspensi on was
added 100 pL of 1, 2-di brouf e. - di br onobenzene
(3.8 g, 16.08 mmmol) dded to keep a
noderate reflux. Afkey” G'i gnardof or ion was

conpl ete (magnesi uf nsurmed andsithe reaction cool ed),
2,3,4,6-tetra-0-ac /,oa FD—qué ranosyl brom de
(0.34 g, 0.80 mml ip-8xlpf anh ous di et hyl ether)

- was 94 1 9 DEC 2006 W§ 2805/ 047248 PCT/ | | S2004/ 037715
added drop-w se. The reaction was refluxed for 5
F(3R,68b3-é(a-5'l 3}{Etcmmuty&ﬂmﬁal)abé]oayﬁd3-(@ﬂumephenﬂpmom]-4-(3 3

I k
SRR et b dhes Mo o 8% S0 4l bt Bopm
aempbn(ttme inl d@ﬁém@om&a?mm) umesam"usgenamdos@d&e d](\jli 0
eratqQr nne ers were separate and
SRR oo taeide  fe 1% e Teha aine a0 kol 65
VG andTh@iuW@ﬂng Widine(0.6b e rﬂin%ﬁ wey@admn%éccgémﬂ
mL of aceti c anhydride. After h t

idine and 1
%ﬂwcltt@mmfeewwgw%b £ ropm fgmepepaiire-c dhg selusion 50s pcm;edofno
Lz g wBhih Md&ﬂl@ﬁ@g‘:xd abmglaﬁnﬁgéﬁfae@&mﬂ%glyi she tel%ge Bpdnic

he organlc l'ayers wer e I ne
rpyeneorcqa washed suesessively witlo@ateri )0% dqueeds sodimm bc,miquaue water and

SHllllng a'h?e %F;'d‘lé o%ﬂ%g 'vhag ﬁl?é}ﬁd%lr &B%ﬂl Mte pﬁjﬁe:g%}i zing ﬂ&é@lvent was

um C 0 ra | ca
ecmwedmmcabmﬂﬁ&ﬁ'e{ﬁ&ﬂ)éf-[’(l&d {[tert-butyl(dunethyl)mlyl]oxy} -3-(4-

S G.a
S tepRmingropv T R g 2 RS ol as0s
)ﬂuﬂnhdibm&ﬁax&stﬂffdnhte af ®ahite fdhm .96 é‘h@@%) BY H)&bmatographe' over silica

acetate h xau?% ﬂgﬂ (300 9 7
us1;ng ¥l age g@yhcnﬁs 5'§;§ﬂ‘(y|lﬁxce§_atq_|y 0%) o'H MR (30eMHz,
%ﬁcx%& 6. §-7H)(m 5719)3 4(68 g J= 59f }Yz 'rﬁ) A5ty 42 % H, glﬂ& 393.1 (m,

4.08-4"18
:JPBOL%-ZQE{mmi)ﬂ+8)8(8969,0(@(s,3m,,-0z6@s3(& 3H), 1.99 (s,

i i T

@39-lkphtn)d@tldlﬂﬂﬂsg}blﬂhCB}'lEﬁl-ﬁ)phmpbﬁﬁZ sdi¢ wWth 1,4
di br onobenzene Br H
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OH 00O HOOO cO

(1S5)-2,3,4,6-Tetra- O acetyl -1, 5-anhydro-1| - (4- bronophen
yl)-D-glucitol was obtained (45% vyi el d, v\,hite1 Zﬂ%
0.3 C

047487 47 (d, J = 8.4 Hz, 2H), 7.31 (d,PQI/ES2804R37715
.31 (d, J = 9.3 Hz, 1FD, 5.21 (t, J=9.9 Hz, 1
FD, 09 (t, J =9.6 Hz, 1H), 4.37 (d, J = 9.9 Hz,
11-1), 4.12-4.33 (m 2 3.83 (m 1H), 2.09 (s, 3H)
2.06 (s, 3H), 2.00 (s, , 1.83 (s, 3H ppm M5
[ MtH] + 488.4 [00172] Ex ) 1S
, 5- Anhydro-1-(4'-{(2S, 3R
- 3- hydr oxypropyl ] - 4- oxos
bi phenyl - 3-yl ) - D- gl uci
2005/ 047248 PCT/ 1JS2004
OH OHH
(3R 4S)-3-[(39) - 3- Fl uor ophenyl ) - 3- hydroxypropyl] 1-
phenyl - 4-[ 4- (4, 4,5, SJgIrarrethyl
1, 3, 2- di oxabor ol an}%§ ) phenyl ] azeti di n-2-one (51.3
ng, 0.102 mmol) and (15)-2, 3, 4, 6-
tetra- O acetyl -1, 5-anhydro-1 - (3-bronophenyl)-D-glucito
I (35.5 ng, 0.073 nmmol) were dissolved in 2.0 nL of
t 901afde 1gackign wes perfompddusing a RorsomAChamigfy™ niicrowave

DAL Bt 1EAURANBLRHES slFifa hite LliPs 0ol !Bl WOV
t ©etotiak ivind s 4:13@# withds ggs m»wmmmg ﬁ)rﬂ(dﬂnemtﬂzmynexy}'-s-
0 S e SSe r rqon en

A o e BTy AP L e el 0! ag o
I idivlogRMhatidsmRte (047 b 0. 30mito hhﬁ'aemg pass;m& 10708 0.76

extrf\ct ed wth ethyl acetate The organi ¢

)andijedhylagming (e 3 mir il 98 nypel) méalamrﬁ* §{§-I)f Hiteogen was bubbled

fﬂk&dugﬁmé snﬁ@mmmoh ﬁrG%lﬁﬂgtrM(irﬁ)h lpBUsphﬁgjphﬂmxmn(O) (0.1 g)
chromat ogr a silica %t o 959
avas added, H@é(gxﬁ é()lutgq;l vgfs]cheﬁedm blanket of nitrogen and sealed The

reaction mixture was heated for 11 min at 160 °C, then cooled to room temperature and

D-
é,?O% et hyl acet ate hexane); 'H NWR (300 ,
5

([t35) 3-(4-fluorophenyl)
ohenylazetldln 2-yl }

diluted with ethyl acetate. The yellow solution was washed successively with 0.5 M
hydrochloric acid (20 mL) water (3x) and brine. The organic solution was dried over
sodium sulfate, filtered and the solvent was removed by rotary evaporétion under reduced
pressure. Pure dimethyl (4'-{(2S,3R)-3-[(3S)-3-{[tert-butyl(dimethy})silyljoxy}-3-(4-
ﬂuorophenyl)propyl]-4-bxo-l -phenylazétidin—2-yl}biphenyl—3-yl)phosphonate was
obtained as a white foam (0.26 g, 65%) by chromatography over silica gel using ethyl
acetate-hexane (gradient: 5% ethyl acetate to 100%). 'H NMR (300 MHz, CDCl;) 6 8.00
(dt, J=14.2, 1.5 Hz, 1H), 7.60 (d, /= 8.5 Hz, 2H), 7.40(d, J = 8.5 Hz, 2H), 6.9-7.8 (m,
12H), 4.68 (t,/=5.7 Hz, 1H), 4.64 (d, J = 2.4 Hz, 1H), 3.81 (d, /= 0.9 Hz, 1H), 3.77 (4,
J=0.9 Hz, 1H), 3.0-3.1 (m, 1H), 1.8-2.2 (m, 4H), 0.88 (s, 9H), 0.02 (s, 3H), -0.16 (s, 3H)
ppm
[00157] A solution of dirﬁethyl (4'-{(2S,3R)-3-[(3S)—3-{[tert-
butyl(dimethyl)silyl]oxy} -3-(4-fluorophenyl)propyl]-4-oxo-1-phenylazetidin-2-
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ng (13% of

)-2,3,4,6-tetra-C>acetyI-1,5-anhydro-|-(4‘- {(2S, 3R
[(35) 3- (4-

_ %whenyl) 3- hydr oxypropyl ] - 4- oxo- | - pheny Ié%gg¢dHN-
? Yl nyl -3-yi)-D-glucitol as a clear o?FT’U52°°4’°37715
[00173]

(1) -2, 3, -Tetra- O acet I-1 5- anhydro-1-(4'-{(2S, 3R
ety oS (G 4] mEmdiit e rampas (03 ety wmder

G B U BB R B o

ahripped BOvearlS min. The reattinn mixheewholtiedsrdody taiRRmwt $6 3 b, then

addi t.i.on, of Il owi sh m xture

o 030 18 vl ol i ek i g pgeiai. i geaicypglution was
SidsHéd RBces Gy wmed,a@p(mj £1d%rin€ O ,&%hfﬁfonwa?dned over
startln& mat eri al and formation of fhe 'y

defiupy uiatedfilipgdand 816 solypnt waﬁfqmqypcbbmmwmnqm:@dr reduced

{758 B A AR Bl Bl 120+

RTT dehS2hitaty, 06% Td B% ch(ﬁlﬁﬁlexo % ¥ luoroacalicluid in $a4)ite afford

ARSI G 4 Piotahor 1 hEl-aBropul+ bvo-1-phanylasendi2-
(Yl biphknyi- 3ay1msd§ odic 4cdd (0{152;;'59@?8) ask Wi $b¥aér® *H NMR (300 MHz,
quorophe hydroxypr ] - 4- oxo- I - phenyl azeti di n-

LI 01id5h r dq- 142 ﬁzagllﬂ)ﬂr%dﬁ, Jass_ 5 HzydH) 8 5pdwie 8;5 Ha12H),
SIS o S0t 5 430 35 o g Eiba o .1
@. B(nkAH) bpin; M8, [M9Hrd:51 I2MHP16E, 1H), 3.87 (d, J=
10058  pdpte 37 TR iad SRS cfhoromhanrty JesS drowdaponita-3-

h9drokyHipHehyldd-yl =t phgnyazéin-2-one
(IS)-1,5-Anhydro-l-(4'-jEZS,SR)-S-[(SS‘)-S-(4-fIuoroph

—h\//\

enyl ) - 3- hydroxypr opyl oxo- | -phenyl azeti di n-2-yl
}-3' - hydr oxybi phenyl -3 -D-glucitol NO HOHF HO
"IH OOH OHOHH
(3R, 45) - 4- (4- Br ono- 2-
henyl )-3-[(3S ..3-{[t
butyl (di met hyl)silyl]
phenyl azeti di n- 2- gA€
di ssol ved in 15nL o
Bi s( pi nacol at o) di bor?

{ .
OX enyl ) propy] ] -1 -
0.42 g, H® 60 pl ) was
i oxane in a seal ed tube

pn (0.17
OH .

(3R,45)-3-[(35)-3-(4-Fluorophenyl)-3-hydroxypropyl]-4-(3-hydroxybiphenyl-4-yl)-1-
phenylazetidin-2-one was _synthcsized in a manner similar to that described in Example.
42. (3R,45)-4-(3'-{[tert-Butyl(dimethyl)silylJoxy} biphenyl-4-y1)-3-[(35)-3-{[tert-
butyl(dimethyl)silyl]oxy}-3-(4-ﬂuorophenyl)pr_opyl]-1-phenylazetidin-2-one (0.60 g, 0.86
mmol) was stirred at room temperature in acetonitrile (18 mL) in a 40 ml polypropylene
vial fitted with a screw cap. Hydrogen fluoride (48% aqueous, 2.0 mL, 48 mmol) was
dripped in and stirring was continued at room temperaﬁn‘e overnight. The reaction

mixture was poured into an aqueous solution of 1 N sodium hydroxide (45 mL) buffered
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g, 0.66 mml), potassium acetate (0.18g, 1.83 mmol),

and dichloro[l,| '- bis(diphenyl phosphino)ferrocene]

pal | adi um( 1) di chl oromet hane adduct (14.6 afgﬁﬁ”
nol ) were added and the reaction was degasseé
WPFGHN5/0413dB heated to 85 C for 24 h. The mi xtRECEUSBE/037715
cooled to roomtenperature diluted with 50-nL of 1:1

et hyl acetate- hexane, washed with 100 nL of 0.1 N

hyth @ 30 sedtides pR6spBhte (@8 ndl, pHED, thibn BE pRIJE R soilflBn was brought to

oﬁﬁanlc | ayers were col lecte partially. concentrate

§arith thradditiom pfaquepns 1084 wlwmbwgcmatemlugom Tl thixtge was
o8l e R AL BBl Moy i 0

Wudiim bisarbdatedso)ution [Z)@S?&téj‘(l){)iamd brine9 Thé ofahitoldfiéitwas\ded

2005/ 047248 PCTL| US
b F((dd‘luﬁé C;bfqeé ??0 vent was removed by rotary evaporation under
- Rdbdtd prddQird) RS VJR).4Sf—QF[{/JS}-344 haorbgﬂebﬂl)-@- ydrox yl]-4 §3'

but I(dlnethyl si | oxy} 5 tetrane
%sa@rbwhwbﬂry )=kyphes Flgn-210nem’?é ahteinsd e ijhuez%ernéo e

d . 0

( %’%)%)%iy Arop é$ a th?' gvcr sglgg Fel usmg ethylnaﬁetéte he1canf égradlent 10% ethyl

bacetatspth 6A%) ) HONMRIG00 MHZ, 6D¢130)5 7156 64, Ji-ob 2o 2H)\@.30.(6 J = 8.2

vl IneL A otk 83gBaali. fl's B b AT JONY i, 1)

t @69 eds V(2.7 Hphany3. pBesal it H ppelbradi Ny 8)2.1 et Ebmr ®IS

reaction was degassed three tines wth argon t
h@ﬁﬂ@@obeF%flux for 1.5 h. After this tine the

r on | @d ;
e D A s
hexaahrphenylagetidine 2y biphenyB3-y! Fifluerpinethaesulfongteni ¢ | ayers
were conbi ne, dried over_sodiumsulfate, filtered,
concentrated and purifiy col utm chr omat ogr aphy (12
g silica gel, 5%to 95%e hYI(Dacetate-hexane) to
afford 41.6 ng (27% of
(1S)-2,3,4,6-tetra-0O ace
butyl (di methyl)silyl]o
[tert-butyl (di methyl
(4-f1 uorophenyl) pr @py
phenyl-3-y|)-D—quA

4- oxo- phenylazetldln 2-yl }bi

] -

| .as a clear oil. 100176] This
materi al was i nmedi at ;% i ssolved in 0.80 nmL of
net hanol and 0.80 " flethylan1ne fol | oned by
dropw se addition of wit el (2.3 nmL). The yell ow

IRAS) 3 (RS S X PRSP B ) PR T RERACS Z‘Ya'?%"ﬁp%f%ﬂ
dpheeﬂmtlﬂh-%@rm (Qﬁﬁ % I,I G 'b7t remolanas siared ehmpmttedpermamdm

8o hobd &b ko S AN i

Blibﬁylﬁﬂ)uo&n{ae(ﬂibﬁ)mﬁo@n‘ﬁdee(ﬂBB g, 1.69 mmol), trlethylamme (0.23 mL, 1.65

S T Ak 555 5 ] S R BB v

reaamﬂrmtuiawasfsuﬁad 1 Hepooh wﬁpe&l&uwa'ﬁheadéﬁfﬁﬁﬂ Wa$ p&ifeddiito 0.5 N
dj ssol vi ng 1%#@ 5- anhydr,o- | ;
_ )@Fqchb)&f: )ﬂn(l K d)%yq%d]%m})yl acetate. The organic phase was

{Qgsﬁeégaccémbél? Rith %\’a{er,[ 1io®d Jqlmous sodium _bxcarbonate, water and brine. The

organic solution was dried over sodium sulfate, filtered and the solvent was removed by
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butyl (di met hyl)silyl]oxy}

-3-(4-fl uorophenyl ) propyl ] -4-oxo- | -phenyl azetidin-2-
yl } bi phenyl -4-yl)-D-glucitol in 5 nL of acet¢Qiggd s
and adding 2.5 nL of 48% hydrofluoric acid. The

WH 03048248t i rred at room tenperature of 1.5 FCT/US2004/037715
- neutralized with 70 nlL of 1 N sodium hydroxi de and 50
_rrL of I M sodi um phosphate buffer pH 7.4, extracted

SlaPithtiGO@idet ﬁdﬁc@d iSreJSQxQ: 'ﬁu}e 4. g@%‘hﬁ-ﬂq S 35(3-%51%Eﬁé¥1yl)-

SOdI um I carbonate (2 sadi
sirhydaexypropyl]tdeoxsc ahmﬂemﬂé@r&-ﬂhbmhww-yuuﬂoorofﬁhmamuiﬁmate

o e ing38 o Mt 038 o, PR S RPNy st gt
Q&Qﬁ{e%iﬁ{b&gﬁ_ﬁféﬁwméﬂ ﬁh’eﬁ%ks 50%% ‘amlvnn(sbo Mmz, @Dbl,?os 7.0-
L 6 o AL 26 Y Tl RS S B, 11350, Y A e
((%53 ‘119,90 YH, QHB p;(rﬁf M$ (ﬁﬁi@@ﬂ 3a4 (3S) - 3- (4-fl uor ophe

- 37hydr ox 12§ - 0X0-1 -
RIS 2z Boxible 59 A0S 3B A8 8-Fhvormphersiy-hydgbropili-+-
0 CD30D) S 7.49
Ad‘ggﬁﬁﬁe 2{@%&@% 240 mehﬂg\l W"%’ggﬁ%‘&ﬁ) 7, 15) (d, J=
78HZ 7.07-6. 97, 5.13 (d, J= 2.1 Hz,
11-1), 4 61 (m 1H), 4.@7“1 J= 9.3 Hz, 1H) 3.90 (d:
J =12 Hz, 1 H), 3.70 (m B.41 (m 4H), 3.16 (m 1
H) , 199193(m 4H) ppm [MOH + 612.6 [00178]
Exanpl e 66.
(1S)-1, 5- Anhydro-1-(4'

nyl)-3- hydroxyprop
- phenyl azeti di n- 2-

3 -r3- (44f | uor ophe

HO
3' - hydr oxybi phenyl - 4-yl)-D- gl uci
tol, QO NH OHF 1/ OHOOH HH OHHOO™
Obtained in a manner gimlar to Exanple 65, but using
(1S)-2,3,4,6-tetray aPbtyl -1, 5-
anhydro-1-(4-bronophenyl)-D-glucitol in place of
(4'-$§2-5'§§,R3-,34(@"(3dﬂfpéu@meﬂﬂ)ﬁfh)@,r@cypropyl]—4-oxo-1-phenylazetidin-z-

a}pgfﬁ%ggl-%ﬂ%g{é%gﬁag%g&ﬁo'ﬂg @Rté’:%'oii'(s 'éxgjaol% bj s&pinacolato)dibpron
(070 goPRE mydol), Bethgsihmoacyated@ B0 d,-018 oasMrol)land dichloro[1,1’-
: bostzglpxenylzp?xgsp%mrc])) ?er%céne]%allat&}/u%(ﬁﬁ( ebbdZB 2?61 &l mmoy{)I vzlere combined in

dimethylsulfoxide (7 mL) in a 40-mL screw-cap vial at room temperature. The mixture
was covered with a niﬁ'ogen atmosphere, the vial was sealed and the reaction was heated
overnight at 80 °C. The reaction .r.nixturc was cobled to room temperature, poured into
water and extracted with ethyl acetate. The organic phase was washed successively with
water (2x) and brine, dried over sodium sulfate, filtered and the solvent was removed by
rotary evaporation under reduced pressure. Pure (3R,45)-3-[(35)-3~(4-fluorophenyl)-3-
hydroxypropyl]-1-phenyl-4-[3'-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)biphenyl-4-
yl]azetidin-2-one was obtained as a white:foam (0.097 g, 67%) by chromatography over
silica gel using ethyl acetate-hexane (gradient: 5% ethyl écetate to 70%) 'H NMR (300
MHz, CDCls) 5 8.01(br s, 1H), 7.75-7.85 (m, 1H), 7.0-7.7 (m, 15H), 4.74 (t, J= 6.2 Hz,
1H), 4.69 (d, /= 2.2 Hz, 1H), 3.0-3.2 (m, 1H), 1.50 (brs, 1H), 1.8-2.1 (m, 4H), 1.35 (s,
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D-glucitol (20 %yield, white solid). "H NVR (300 Mz,
CDBCD) S 7.49 (dd, J= 8.1 Hz, 4H), 7.35 7 16 (m 8H),

705 97(m 4H), 5.15 (d, J= 1.8 Hz,

(d, J= 9.6 Hz, IM 3.90 (d, J— 11. 1%}_&&‘6“2006
‘1’9)2005@47#18 (m 1H), 3.42 (m 4H), 3.16 (m 1HPCT/US2004/037715
2.02-1.93 (m 411) ppm M [M OH + 612.6 [00179]
Exanpl e 67.

(%Zﬁzgé g}% E&Yﬁswm%t But yl di met hyl silyl -2, 3
t fPOkGAYdr 63@4&3-37[(15)13iéfﬁluqm9nh|cnbdhéhb'drﬁxm@xﬂ-12plicﬁylW-Dm 4,5,5-

D SRR AP R AR o g8 O o0 gl

N-v@istdjSsblivédintethafd 13 mUyend water(1 ML) at robmIerivpdi@AN Sblidestium
added vi a addltl on Mng to 1,3- .di bromobenzene (9. 64
g, cazbengse () dgéaﬂldf%amvﬁl"&mwaﬁp&%meﬂhat room

t Géﬁxfé?é’tg{eo fI‘l’iE ﬂuu&% Bhuredints 4.8 N 510?19 a1l (4 mI}'&@nd extracted

addition funnel was rinsed wt an y rous

t evitheritiyd imesttate- aFhe(orginipl phaserwhstWashadsucressivelywith whteo@e)iand brine,
;3%%1 Gdrfed o%r s§9 um s[hfeﬁé, ﬁltz;%d Ghd Jlg sI)lUén% wad l'elx%olvgcp by ro%ary

5 -e@;ioeztton tnder Iretiunest frosswe.| Yhe residudGvasyuifiedlyt sedaseptaise BPLC

SR PRl OB s 5 AL colbiphn Al tp 75vEacelonigle-0. 14 yilpproscetic
d'a‘éﬁ% wér)l 16 aft6kd th- (¢S, y[gs.?iasmtfﬁfof@h&f}b@f wd?d&gﬁzfo%liﬁ.oxo-

he reaction stirr Theé “react |

q uamméazeagimtm}@mmw)wrscam anacwhitermewden(f012 g, 70%); 'H

tenperg(?)ure {F?%Oé)gdat Wwﬂ% &&}11); {%J 2.7 Hz, 1H),

acefiat, e’=(652) sz_bH)aBLdH\Mre nHu nos-mxmam) e Msmmcoz] 540

2 BEL s B e, Bl K i T ipbaiolend?

\A@»{)@heﬁyljﬁﬁbspmetb anhydrous sodium sul fate, filtered,
concentrated and purified by chromatography (1:1

di et hyl ether-hexane) to afford i ast ereoneric
m xture of (2S/ 2R, 3S, 4S, 6R, 7R, &
3-0-tert-butyl di methyl sil y@;@:@, >t et rahydr oxy-6, 7-O

-1 sopropylidene-1, 5-di oxa-

br onophenyl ) - bi cycl 0[3 3. 0] ane (4.77 g, 72%yiel d)
as a colorless viscous oN —PRP 0.51 (3:1 hexane-ethyl
acetate) [00180] Exanple 68 o—

Bt Gor L O DM B il o b ko bt

BididhldPométhéhe (20 mL) under a nitrogen atmosphere.
Phenyltrifluoromethanesulfonimide (1.80 g, 5.0 mmol), triethylamine (0.90 mL, 6.4
mmol) and 4-dimethylaminopyridine (0.10 g, 0.8 mmol) were added in succession and the
reaction mixture was stirred 2 h at room temperature. The solution was poured into 0.5 N
hydrochloric acid (20 mL) and extracted with ethyl acetate. The organic phase was
washed successively with water, 10% aqueous sodium bicarbonate and brine. The
organic solution was dried over sodium sulfate, filtered and the solvent was removed by

rotary evaporation under reduced pressure. Pure 3-chlorophenyl
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S..0 NO 100 19 DEC 21 WD 2005/047248

PCTI US2004/ 037715 [00181] Sodi um borohydride (11.1 nyg,

0.29 mmol) was added to (2S/2R 3S,4S,6R 7R 19 pec 2008
0)72 3-Otert-butyldinmethylsilyl-2,3,

BOROL T4y dr oxy- 6, 7. 0- i sopropyl i dene- PCT/US2004/037715

1, 5-di oxa- 2- ( 3- bronophenyl ) - bi cycl o[ 3. 3. 0] oct ane

di ssol ved in absolute ethanol (4 nlL) at room

t @ifR6ioniethaesulhifte \ed Gbialiad YScoldriesd G032 of 987 by
tenperature for 1 h. TLC analysis (3:1 hexane Yt hyl

a‘éwaqt@sramlmveml@e eekising gyl acklatedenane i(gradientc%to Hatd ethyl
nium chl ori de
so?a |}ge%£§e S QMROI Wéﬁﬁ% 8% PR rred unti |
t lﬂGl@‘]f enmmaﬁcmwaemﬁneﬁhmgra@aﬁmmeﬁawﬂ wi&ewhyel O
acet atwég n@n 3 Qfﬂ@)tkf and t he
%F%ﬂ“%\?batr absgrhengg, fix %fy%%ndvé&sse%mersamred AD10¢mL
ZlQactiEh vl tvbsﬁfae légea with 8LchidRo hIxW?tr%HR!rﬂ?: &Lﬂ&ﬁr 10,60 &, 2.30

extracts wer i ed over anhydrous Ium su

f mpB; dimethybphosnhite 3. €mbt5 Hmmiod) mdjmbt,hybmmmeegﬂaptsy

N L T ——
| the bgﬁk:(yﬁ{u-l(phenﬁﬂtokg}hl@ﬂ#dhdmmv\gzlﬂ 2%):3:'33 ladedf l;ig @610@@1 \(/&2:5vered
OV Blatil g sl Heledc TS ayion ¥t o Beseechin 1 160 °C,
. Sﬁig%é’oblca ti T_c;)%in' thﬂ&at(lel and ﬂ'hﬁtc;ad @ﬂ?&hﬁl ‘Acetale' 'igheGyeggw j!)luggr%
Hyashe wfceswmww u'aten @x)zmrﬂ brige. ﬁhe csgamcmlunpwpvasdﬁﬁ ofvek,
Jsodx%n?suhgte, ﬂii'el}ed a?xd R Sigl‘v@tﬁ wieb¥e E) n'%i' %@ ro?ﬂ;lev%g(a«(@q? 1{:1'5%1‘ reduced
;g:gssxgpni’prg (dgmgl}yl &dﬂgloghe@ﬂ)phosphonate was obtamed as a colorless oil

[@ Uoo )(bgacrﬁ}%)se o@?%g%ueé}mga g%i&s ﬁ[&ﬂ l I de{g%)dlent 5%
W adztatte/lod 00N | FINMRUG00 Kiiz( CDBY;) 517 UE(Hrahydqgny{@m{) 7 68

E(Qél ‘ég.%g'% 3%%7?@%%)592‘%&t 15 T 30ut- }IH&r h%)b Ry Bdi45y(m, PHR

36797 A Y Vppen; M

1 5- (glagf()gﬁhy((ig bronDphSem-'-HpE?g%tE 3 O] octane. (1.53
00184} 4 BisGibenzyifineagesnne Dxodbied. {M@gokanty, 3. 14
st 081 A1 Ao RSO Al Flomry
t“ﬁé‘?i apaimpaspheroofinitorsen elonpre tempgrabira insthyt (3ed an :

ac et@h%bhéghma{g © -gb-g ﬁ?ﬁ%b Sbls@ma}cog%§g Boron 2(;1 %/0 g, 0.27

mmol) and potassium acetate (0. 30 g, 0.30 mmol) were mixed in dry dioxane (3.0 mL) at
room temperature under a nitrogen atmosphere in a separate flask. A portion of the
palladium catalyst solution (0.20 mL) was syringed into the flask containing the
chlorophosphonate and this mixture was heated at 80 °C. Additional 0.2 mL portions of
the catalyst solution were syringed into the reaction mixture after 4 h and 8 h of heating at
80 °C, then heating was continued overnight at 80 °C. The reaction mixture was filtered
through Celite® and the solvent was removed by rotary evaporation under reduced.

pressure. Chromatography over silica gel using ethyl acetate-hexane (gradient: 0% ethyl
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indicated that the starting material had been

conpl etely consuned. The reaction was 101 1 9 DEC 2006
WD 2005/ 047248 PCTI US2004/ 037715 poured into ¢Qhydc 2006
acetate (30 nlL), washed with saturated sodi um
WO P48 e (10 mL) and brine (2 x 10 nlL). ¥EBUS2004/037715
aqueous | ayer was back extracted with ethyl acetate (2
x 20 mL). The conbi ned organic extracts were dried
O'\iBdtatd B 9) B etB A5 14, Bl [ entrat ed
and purifi e)d gqrmt ogétg%mﬂly %ﬁtzg‘i‘g’g’é’?} O?a?’hr?

add pgﬁnal mﬁm@eatp aveecdariesy oil (01 g).f T NMR showed a 60 40 mixture of

( iﬁ!q%ﬁ% c@%e é%vgrﬁi Ztﬁiu'g? )na%n% %7 xmx%ug' ah dJs% Xs 19 m7th¢9néx% ?egctxon
( &athbmfmm pyﬂ:ﬁmﬁmcy&rk N[vm @o@lxmé mnz()k SLAQAY = %%Hz, 1H),

yi el hexane- et hy

age"éa‘g%(rr[ 65%4%8 (égtd‘{ uﬁ;’ B’gﬁohﬁé*rzb ii'é)’ 7 $36 - 30(m, 3H) 3r7ﬁt6$ BH),

Wa3336ldeq phd: MS +H] * 312, [2M+
(28/3 ﬂgpgfs 6R[1>4R % 2[3 6H]76%etrahydroxy 6,7-Oisop

r Mﬁﬁ]den@xaln@'— 3% 6(4' SPR)-3-[(35)-3-(4- Fluorophen}'l)-3-hydIOXYPTOP)’I]"’f-

S S e bty . ™

tenperature The react| was stirred at room
tenperature for I h. T nal ysis (2:1 ethyl
acet at e- hexane) i ndi cat all the starting |actol

had been consuned. 1 gat ur at ed ammoni um

chl oride solution was agdgd ANd the reaction stirred
until the effervescenc '
poured into ethyl ot ATe
and the | ayers sep§ ed. The aqueous | ayer was
extracted wth ethy acetate (2 x 20 nmL). The

conbi ned organic ey % L@ s were dried over anhydrous
sodi um sul fate, t§yed, concentrated and purified
by chronatography (2 1 ethyl acet at e-hexane to elute

t (R 49)f-Btome Ref{teuvimtyl timerhy DO ory fpibnyle3S [BS)E) {[Hr-

o R o GERERER BRI ahemiareidinpne 190 &

8014 ynnfdl);l l):ruas dl?xetﬂyl [ﬁe@ggﬂ s-xé&mﬁahylh&z—a%ﬁa&mxﬁf-z 0.19

CRepsfiRRpmRom U532 Jot10 030 8 celgpiat 0.096maheng saegs 2 M

7p6&%ss{uin cagbfnitego gmL 10}_‘%4 mmof Qregedmlxéd:xrx?bﬂ%nﬁz( 1, Olr})i_'g 'angl toéuene

: @b oThe sphution pgs de&xmmedlhy Wh%lmgpwoge@ﬁfr@gh ﬂmm@me for 5
| mki') whife s%?ru(gs Teé%s(&rpﬁ&y‘pﬁospﬁﬂlé)}ndmmug(gf)(%%] 2 @Xas %ec? and the

( WW@)W@S heateiSpr 3h eU0FCumdeeh atydsphele bfdtrepen D Thirghdtiod was

Y
AP opmtempyraare A Yoy sesp s it pasegnd b died
ybver sotiinh stilfateZand raeucwfatem y ESthry 2080ratiWurdy Adddel 3fBsure. The
PCTI, US2004/ Q.SZZ O g
product was purified by chromatography over silica gel using ethyl acetate-hexane
(gradient: 10% ethyl acetate to 80%) to afford dimethyl (3'- {[ter+-
‘butyl(dimethyl)silylJoxy}-4'-{(25,3R)-3-[(35)-3-{ [tert-butyl(dimethyl)silylJoxy}-3-(4-
ﬂuotophenyl)propyl]-4—oxo—1-phenylazetidin-Z-yl}biphenyl-3-yl)phosphonate asa
colorless syrup (0.065 g, 84%). 'H NMR (300 MHz, CDCl;) 8 6.9-8.0 (m, 16H), 5.09 (d,
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HO O (3R 4S)-4-(4-Bronophenyl)-3-[(3S)-3-(4-
f1 uorophenyl) - 3- hydr oxypropyl ]-1- phenyl azeti di n-2-one

(45 1 ng, 0.10 nmol), bis(pinacol ato)diboron {@heé s
11 nmmol)

‘ﬁ?&'}?F’B"ﬂé‘tsl 1' - bi s(di phenyl phosphi no) f er r oceRITHE2PUABTIIS

m(11) dichl oronet hane adduct (2.4 ng, 0.003 mmol),

and potassium acetate (29.7 ng, 0.30 mMmml) were

di=osply ad)| A64 ()Y ereoLHz AHYEL 9/(d, 54 Rf4dk, 3H), 66BQAd L) = 2 A,

S0 reoRott R dablr S e Biale G B0
@ﬁﬁﬂoy&j@ 3mn16lm6(§qql1 ppmt some starting nateri al

remai ned so an a d|t| onal ali guot of cat alﬁt and

{00366 naBisheseyd Y3 {Frevbrtyl(dimsthabieilybl oxy ve- (Pl 3R)3 3 S)-3-{[rerr-

BEaR e DT RES - R A B on B G phehIfabBREE OF
tyl}biphgiyl-a-)pjphgsphénateccélonz 2058 rﬂ'rhei) s stirztl et room twgpﬂmdr_ ein
T I .
St o R e R PR B 024
Tifoly @aPidAes ard tH@fthtioR i RareWas stifléd E3OMAT at d6URY fHEPURture.
sodium sul fate, filtered and concentrated in_ vacuo

The sqlwtinaas Aaced igso eyl acetats gnd Washed suseroaely With pvaer (2x), and

P By 0 o Aoty i o o

rerhaeieg by not@mc(vapodansn gndep reduded @rassure. Dimethyl (4- {(2S 3¥)-3-[(3S)-3-
o S AR AR L RSB SRL5 £3R fn -
at;le}td&b@)nphedyﬂ NMap(z&ﬁﬁbnMdzwas ebiathad ash coHlddlesy glass J0.6418z, 100%)
(v{as ugf.d dgcz,dya; ﬂxeir@ct reégtneg wctEgut j‘urthgf' au6r atm&&&MS?’ El)dég 6;8O
6&167}] A-séhutién 6F dxﬂakﬂlyl (2' {Qﬂ? EiR)&Z[(ﬁ.ﬂlS ﬂ[H)'t,- .33 (s,

@BQ(W%WE)AMIO@@éﬁﬂu@mfl(esg)pr@ygw -prqgbplsmpieasidja-2y1)-3*

Ii%l phenyl ngj %’1 ﬁo%@ﬁa&%{%@?{ﬁ;ggz gﬁ%gg Iupdg' dmomna)em $ml)

gg%nmemmmv)ngwem Qsmthygﬂmmow mL, §.3¢mmaed) wps
'&‘r:'ﬁ@d%‘over 5 min, The reaction mixture was stirred at room temperature for 3 h, then

methanol (1 mL) was added and the reaction was partitioned between water and ethyl
acetate. The organic solution was washed successively with water (2x) and brine. The
organic solution was dried over sodium sulfate, filtered and the solvent was removed by
rotary evaporation under reduced pressure. The residue was purified by reverse-phase
HPLC (Polaris C18-A 10250 x _21.2 mm column, 30% to 59% acetonitrile-0.1%
trifluoroacetic acid in water) to afford (4'-{(2S,3R)-3-[(35)-3-(4-fluorophenyl)-3-.
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl }-3'-hydroxybiphenyl-3-yl)phosphonic acid
as a white powder (0.014 g, 44%); "H NMR (300 MHz, CD;0D) & 8.0 (d, /= 13.6 Hz,
1H), 6.9-7.8 (m, 15H), 5.17 (d, /= 2.1 Hz, 1H), 4.63 (d, J=5.2 Hz, 1H), 3.15-3.25 (m,
1H), 1.8-2.1 (m, 4H) ppm; MS [M-H]" 546, [2M-H]" 1093

[00168] Example 62. (15)-2,3,4,6-Tetra-O-acetyl-1,5-anhydro-1-(3-bromophenyl)-D-
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(3R, 4S)-3-[(3S)-3-(4-Fl uorophenyl) - 3- hydroxypropyl] 1-
pheny -4-[4-(4,4,5,5-tetranet hyl - 2006
1.3 2-di oxaborol an-2-yl)phenyl ]azeti di n-2- one %
WQ”W‘U?‘MQI , (69)-6-C (3- PC /Uszoo4/037715

br onophenyl )-6-0-[tert-butyl (dinethyl)silyl]-1,2-0-(1-
net hyl et hyl i dene) -a-D- gl ucofuranose (18.1 ng, 0.04
mmBhdito] and pot assi um carbonate (40 AL, 4 N aqueous)
were dissolved in 1:1 tol uene: et hanol (I nm total
volunme). The solution was degassed by evacuating the
vessel and flushing with argog,three tines.

Tetraki s(tri phenyl phosphi alpadi um(0) (2.2 ng,
0.002 mml ) was added and ol uti on was degassed
twice. The reaction was heaf\e§ at" 85 C for 1 h. LCV5
and TLC (1:1 hexane-ethyl gte) anal ysis indicated
consunption of the startingyglAeasi de. The reaction
-was diluted into ethyl aceugﬁ 0o(3 ) and washed with
water (2 x 10 nL). The conbi aqueous washes were
back extracted with eth9F<gc@tate (2 x 10 mL). The
conmbi ned organi c extracts were dried over anhydrous

S apliGifidopiahere €1.0fgi 4.5 LMafd) wes ARSANI RS @t mc&?&dﬁﬁ &QQ and 7 mL
purified by chromatography (12 g silica gel %

ethwndlae at Qe - Frethisimel Q)wwardw-duneﬂxylarmnopyndme (200 mg, 1.63

3 6@(’8@) agd[éﬁ ee%écﬁ?}* uor otﬂ-h eny IV%" é &Jorf(’ y‘BE?ﬂ "]‘ti“% Zﬁ;‘g B 0pé ethyl
menagel-mateb dﬁem 12 h)sht}wdn!l compled eoﬁsmip)tloﬂ_ oﬂl:h@ st(nimg matenal and
L AR FocePL BP0 g me
ilg:ﬁttrﬁ&ta) into dxblﬁlbﬁnéﬁ% 0 nQDCtﬁ-) orﬁn?o lﬁﬁ:‘rg wgrg céumnne washed
\5%1 thygmcbloac é_ﬁn} (31)1_8|_(9 m&), ﬁ.gect Qver gpdug'l glli[ag ﬁl:[q:b: cqncglg:rated
( dmd i)unffedzby]colﬂnn dlﬁ'ﬁmﬁe%%:hgqm g]sﬂ'fca::%ep 46%, etﬂyl ggetaée—lb%Zne) to

( m’ffom 2 314,Qmen1a-Q@cqtﬂra-ln-glucopyr4@oseéz l(&;l)S,Bnmﬁdl)( s,

2008072 1Pt Do b tonyragtie (68 soid gD was

[ Gl¥sbBIFEd in 20 mL of dichloromethane and 1.90 mL of hydrobromic acid (33% in acetic
( 65 6%? ([3t e‘ﬁhc I?é'latc ln(v%sns%}'rgal w;u?l \!va)gnlmg to 5:0o(rrfrtem(pf:r%xtsure3 1I‘LC (40%
f2 Iegﬁ;[ mﬁtﬁjﬂ% a}i}?&?‘%iﬁ%@fv&%ﬂdp‘l&e onQurhptRASEWe 38l Hhliarial
e JerEton ofady ranwgmomrrm@maqupgwey dgqte@wonaauuated

Pkl 0494561, b e Rl B3 100, e over
( somum)sulfata,sﬁlmbdedd edncemintadite afferd a3 |4 GteaB-D-iddtyl-a-D-

t L f h t by LOMS.
PR e T Y% ared B R el um

C300190Rt eMagnefmo(D) mOmg)bbas Hﬁ%_rﬁeéxdfdgiggﬁ Inﬁpsk dnH%ro\gW ether, |

mater to dissolve the solid on was’ di
tadhe yspengion e added 4 00, ofher -dibmemoeshpne. d Jsdiprommbentene (3.8
TE?: GOBRR1D) WRaliiddAPa WRS1oRELY ARb&L W chl KA Grignard formation

was complete (magnesium consumed and the reaction cooled), 2,3,4,6-tetra-O-acetyl-a-

D-glucopyranosyl bromide (0.34 g, 0.80 mmol in 8mL of anhydrous diethyl ether) was
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acetate (3 x 10 nL). The conbined organic extracts

were washed with saturated sodium carbonate (2 x 10

m.), dried over anhydrous sodi um sul fate, filt{a %g 2006

concentrated in vacuo and purified by reverse- ge
BOYWHEris Cc18-A 10 250 x 21.2 nm col unm, PCBESR0P437715

95% acetonitrile-0.1%trifluoroacetic acid in water)

to afford (6S)-6-C (4" { :

( ddiedkap3wisé. 3Mie rdackifn WasRELRIITES 1, cSo18Y BB R WYdnlre 4ad

oxo- | - phenyl azeti di n- 2-

y PPWES e sepaxatory) fuppel with 3P vl aef ysder Fheflagly wasringed withi50 mL of

7oty s e Y ot gt it e

1 sepebatory funigel( The layers-wére depeiated bl the a@pts 1Ay wakizolletfe) and

4.39 (d .= 7.5 H2.,.0.6 .00 ,(d Jd=_1. 7, . .J=
oviitpytesg iy ppchoS Tzt i v gisfclvei o fin ofgipicin and 10
2 nfllofhe@i aiiydridéd) ARET0 HBrdoltHefnpertid theCredBiBd 823 pdaraiiRboa 50

72.

( BYR)ofgvater and extyagted intg dishlpromethane 3 X150 gdy) oPecmganjc lgyers were

( g [ A _

RS AR o 0 farolloRABRI SIS Il o e
tepd, concepfOuted and ppdﬁecﬁbp,:om choadatogrdphg QUb¢ SHFRER 5% to 95%

A ad i i
¢ Sl el ey it R A Bkl S RS e
?gmmwgh%y?zmgiuﬁxd nPl1g8 g,ﬁBBGagr)ﬂmg @S‘ﬁ yield) as a white fogm; Rs0.4 (40%
P et T b (PO KD et (m. 260725 m, 28, 527
- | by 29\ BD! ler 3= | a
(E-Pi‘“‘ng@%%&"y?‘é' 3?‘*?1‘4 s ST s
Ch3drhy2gmy 1 g)4.08-4 48 (A H)3190-3.85 @rg 17) 289 (PHL2:96, (s, 3H), 1.99 (s,
7 4J= 3.6 Hz, 0.6H), 4.91 (d,
Jiﬁg?%&zéfﬁ?hﬁ)ﬁwg.%%?‘d@fz 4.8 Hz,1 H), ?66 (t, S:
508174,  EHypmple 632 Synthesized in the $ame maineitds Exdmplé-62, @ replaving

| . - . . 16-3. 11 1 :
1?’?@51-’{&5‘?%(‘?%“@% mﬁp‘#ﬁ’%ﬁﬁ%m + 638@0 [0501901
Exanpl e 73. Br

(_65) -6-C(4'-{(2S, 3R) - 3-

) -@- (4- Fl uor ophenyl )§3-

-
H
H

0

() =

O=§ o)
(185)-2,3,4,6-Tetra-O-acetyl-1 ,_5-anhydxo-l-(4-bromophenyl)—D’-glucitol was obtained
(45% yield, white wax). Ry 0.3 (40% ethy! acetate-hexane); '"H NMR (300 MHz, CDCl3) 8
7.47 (d, J= 8.4 Hz, 2H), 7.31 (d, J=8.7, 2H), 5.31 (4, J= 9.3 Hz, 1H), 5.21 (1, J=9.9
Hz, 1H), 5.09 (1, J = 9.6 Hz, 1H), 4.37 (4, J= 9.9 Hz, 1H), 4.12-4.33 (m, 2H), 3.83 (m,
1H), 2.09 (s, 3H), 2.06 (s, 3H), 2.00 (s, 3H), 1.83 (s, 3H) ppm; MS [M+H]" 488.4
[00172])  Example 64. (IS)-l,S-Anhydro-l~(4‘-{(28,3R)—3-[(3.5')-3-(4-ﬂuoropheny1)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl} biphenyl-3-yl)-D-glucitol '
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hydr oxypr opyl ] - 4- oxo-| -phenyl azetidin-2-yl }

- 3' - hydr oxybi phenyl - 3-yl ) -D- gl ucopyranose 0 0O HO N H
F HO1/ HOHHOH HO HO H CH (3R,45)-3-[(§§)- -i

tert - But I(dinethyl)siIyI]oxy}-3-(4-fIuorophen&% p'%%
9&29%!‘{"2:“{ [cert- butyl (di methyl)silyl]oxy} PCT/US2004/037715
-4-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-yl ) phenyl
]-1- phenyl azetidi n-2-one (53.0 ng, 0.07 nmol),

(6S) - 6- C- (3-bronmophenyl -0-[tert-

butyl (di methyl)silyl]- O (1-met hyl et hyl i dene) -a, - D-
gl ucof uranose (24.1 ny, 0.Q5 ), and potassi um
carbonate (50 L, 4 N aqueoys|)solution) were dissol ved
in 1.1 toluene:ethanol total volune). The

sol uti on was degassed Ry gvacuaty nd tRe .vessel and

. . 7. F

flushing with argon € tlnﬁﬁ?

Tetraki s(tri phenyl ghogphi ne) pal I adium (4.0 ng, 0.003
® ol uti on degassed tw ce. The
reaction was heated & g8 C for 1 h. LCVMS and TLC

&) anal ysis indicated

consunption of 106 1}9 MOFCH006 WD 2005/ 047248
PCT/ 1 1 S2004/ 037715 (he SHarting gl ycosi de. The
reaction was dilute®Hinto ethyl acetate (30 M.) and
washed wth water (2 x 10 nL). The conbi ned aqueous
washes were back extracted with ethyl acetate (2 x 10

@ﬁ,4.g)rT%S(3§pgtg?-Frﬁdrogﬁ&?m3%y% @m-%ﬁ&ym-LfQ 40/ & fetramethyl-

S S um sulfate, filtered, conhce atéd in

an
\ﬂa%zre\ioxamolmﬂfﬂ)ph@ywe@ﬁn@m@ 60 r3apiy0. (02 mmolyindi (£8)-2,3,4,6-
Bt S0 ¢ _aee - ine) 1. ffLr d
(B OReeRLs Sl PPRUBREERD G 5306007 smalyypere
3ligsel38) inP.q mL_ of toluene and_'0.25 mL of ethanol. 0.075 mL of 4 N potassium
[eShard Y bl IRAONRSL bl QY 5 Tl | vOT OPREnY!) prop
ﬂ@%ﬁhfipml:b'}lbhmpﬂiﬂylpwaﬁimﬂ?)d Th?ﬁt‘!lfi'rdlhm’sb}(x wgs %ég)asséd %Be?/ titmks
- (S | ne) na- oT uranose . ng, 0
T er et g e oy 4 R BB 0eh e emperatur
ilited with 1581 of witeiH)and &xtfiote® witB ethipd acgétl?%?: x25 ) (Fhe odganic
2.9 Hz, 1H), 5.03 (d, J= 2.1 Hz, 1H), 4.95 (d, J =
AYRTS|yere g_oqq,u’xe, gx_'lgipvc:mod}urq_ﬁu’lfatg,_ fg@rq congentrated gnd-purified by
loblunrth- Bfd i (] 5% < '
AN o2 (s gl % 97 S0 et defanefopgrop 10
Ry (13%) gﬁ(lg‘li-g,Bgy@-t’etr@_nggety -1,5-anhydro-1-(4'-{(28,3R)-3-[(35)-3-(4-
ﬂuorophenyl)—B-hydroxypropyl]-4—0xo-1 -phenylazetidin-2-yl} biphenyl-3-yl)-D-glucitol as
a clear oil. '
[00173] (l.S')-2,3,4,6-Tetra-0—acetyl—1,S-anhydro-l4(4'-{(2S,3R)-3-[(3S)—3-(4— _
ﬂuorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}biphenyl-3-y1)-D-glucitol
(10.5 mg, 0.013 mmol) was dissolved in 0.30 mL of methanol and 0.30 mL of

triethylamine followed by drop-wise addition of water (0.80 mL). The yellowish mixture
stirred at room temperature overnight. LCMS of the solution confirmed complete
consumption of the starting material and formation of the fully deprotected material. The

mixture was concentrated in vacuo, and purified by reverse-phase HPLC (Polaris C18-A
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(s, 9H), 0.86 (s, 9H), 0.11 (s, 3H), 0.01 (s, 311),
-0.11 (s, 3H), -0.16 (s, 3H ppm [001911 |
(65)-6-0-[tert-Butyl (di rrethyl)siIyI]-6-C—(4'-{§%S 32@-
Sl 38024-3-{[tert- butyl (di nethyl )silyl]oxy) 19 DEC 200
4 9—2%915-/ T4®r opheny! ) propyl | - 4- oxo- 1- pheny| az ePEHPFRIGUAF]715
}-3" -

hydr oxybi phenyl - 3-yl ) -1, 2- 0- (1- net hyl et hyl i dene) -a-D-g

| 100250 2PRS erivesturtlh, 9% td 9604l aBeto&RS-0NVA tifth@odc2ticThoid i Water)
a polypropyl ene centrifuge tube. 48% Hydrofl uoric.

atd affory 58 nig (35 ef haidesedtlS)-bormbuskyd( At{(ASS Ridel (ANe-(4-
BBy a s Ryt [RR Rl PLABERATL 2D prstuctol e
cambin poveder:1 FOIMR, (30BMiiznCP;0B)sS 7.651 6l d =aind Ha)SH), Srsaumss (m,

OB 2R g1 ol i o 2 a5 7 890 Yo il e, -

The7 882/ H9)/8.7S 0568 (1R 1H)S4B3.86 46 3H) 3oL Sk k), ¢ ,ng)

(3 x 10 m). .The conbined organic extracts were washe
V\PR‘FﬁMgt[M’éHgoﬁ%édi um carbonate (2 x 10 nmL), dried

0 nh OQ ¢! W2 e 4,10 rat ed

B T R o LA X G st
CGigiroxypropy}geoxe- phegylapgidin @yl b -hyd889biplenisiy1)-D-glucitol
acetonitrile-0. 1%rifl uzroaceti c acid in water) to

afford (6S)-6-C (4
(2S,3R)-3-[(39)-3-(4-11 ophamyl ) - 3
- hydr oxypropyl ] -4-oxo- | -

yl azetidin-2-yl } -3'-
ppyranose (17.8 ng); 'H

NVR (300 MHz, CDC13/

6=83 (m 16H),
5.05-5.00 (m 2H), . 114), 3.94
(m 1H), 3.72- 3.59 ( IH), 1.95-1.77
(m 4H) ppm M5 [ MW Exanpl e 74.

(3S) - 3- (4- Fl uor ophenyl ) - 3-
hydr oxypropyl] -4-oxg-—{ 4 phenyl azetidin-2-yl }

- 3' - hydr oxybi phenyl 40H D- gl ucopyranose 107 1 9
DEC 2006 WD 2005/ 0#7248HPCT/ Q52004/ 037715 o HO N~ H
1/ F HO HOOH Hg{0d HO H OH [00193] Obtained in a
manner simlar to Exanple 73. Purified by
reverse-phase HPLC (Polaris C 18-A 1 O 250 x 21.2 mm

R (R B L2 - B SH MmNk iy 5 355 OF e '
butyl(dimethyl)silyljoxy} -3;'(4—ﬂuorophenyl)propy]]-] -phenylazetidin-2-one (0.42 g 0.60
mmol) was dissolved in 15mL of dioxane in a sealed tube. Bis(pinacolato)diboron (0.17
g, 0.66 mmol), potassium acetate (0.1‘8g, 1.83 mmol), and dichloro(1,] -
bis(diphenylphosphino)ferrocene] palladium(II) dichloromethane adduct (14.6 mg, 0.018
mmol) were added and the reaction was degassed with argon and heated to 85 °C for 24 h.
The mixture was cooled to room temperature diluted with 50 mL of 1:1 ethyl acetate-
hexane, washed with 100 mL of 0.1 N hydrochloric acid and 2 x 100 mL-éf brine. The
organic layers were collected, partially concentrated to half the volume, filtered through
10 g of silica gel, washed with 50 mL of ethyl acetate and concentrated iz vacuo.

[00175]  The resulting brown oil which is (3R,45)-3-[(35)-3-{[tert-
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acid in water) to afford
(6R)-6-C-(4'-{(2S,3R)-3-[(39)-3-(4-fl uorophenyl ) 3-
hydr oxypr opyl ] - 4- oxo-1 - phenyl azeti di n- 2-yl } dr(%y
bi phenyl - 3-yl ) - D-gl ucopyranose (4.1 ng, 70%y &ﬁlfd

wo kbobid248300 MHz, CDC13/ CD30D) 6 7.55-6.90 (RﬂT/I!SéW/MWIS
5.08- 2. 06 (n1 1 H, 501-5.00 (m 111), 4.86 (d, J =

4.5 Hz, 1 H, 4.60 (t, J =5.1H, 1 H, 439 (d, J
Mﬂ%ﬂéﬂéﬁbsﬂyﬂé&( }§-(ﬂ%u&o§€englg@rg§yé]5d} [2-ﬁ;e7p 3. 64 (m 1

. WM(GHBMW)B]G[’@MQ% 5!§x‘ﬁﬁ?§¥1@hﬁé 3 2'd1°xab°f°1an'f )’l)Phen}’l] 1-

a%?»ﬁ%ag&efﬁp o e Bseillen Wit 3917 31 6eifa I9EANOCA a1 0.

héphenyl)-B-ghicitolin@l0umL obtolueae @m MLlaf e’d;aliol FO. lﬂﬁ(mL af 4N

m@wwszer@a?ﬂé%‘mg g%%ﬁoge%:y( fig 5906 WD 2005/ 047248
téifRishRphchylphdBhindypeitadiley. Tmb ettt Jeadioh veis Gigepeoambrtd tirfes

witheargoruthen heated torefiny for L5R, dvitex this tiserdhs Teagtiop was soolpd tospom
tXﬁlg{}gtﬁxee aQZ d&ut wxfﬂ 2? ilxﬂ.mma} alPSctdits SRy ¢4 Heﬁaxégzdﬁ@ acetate

nitrile- od| um borohydri de .
@ x07b mh).’rﬁhé orgamc hmte Weatcombmm drisppear sedivm sulfate.t red

e an pt i bf felud Soepihaldtt: b fichee), X t%‘g”saﬂ‘y‘

a\?\hegfeggkn&fg} W 491; 6S {;@ (2T%) of (12,34, 6-teg'?ﬂﬁa¢et§ﬂdgﬁginhadm -1-(3"

ﬂm@é@mg)s 6l 65 8- Easri-tlrbugfebttyffioot >
P%he gﬁ‘(;p 1]3% 1@%&1&1&@&2@1%@%&1r3-§1b-mogmameas Lclear
I'n Wwa to afford

QIBS) 6-C (4' -{(2S,3R)-3-[(39)-3-

{oﬂ;j&ayl"ggxgs[}ﬁ{(}&ah §/§s Pﬁ(xﬁé&?&i&? RV 0. 9 B dr f methancl and 0.80

dr oxybi pheny

mL)of aegiyumm@fon@wccﬂbmgopw/a ition @f watevr(mm)( 300 yRllow
%& “%Danrgf)dgrogué m] Ber%xf(tﬁg 24 i @)é_%'cieé WQ@ l( ld%h% af_fztgte %exane
tx 100.RD), dried With-HodiunBsilbte Jarki@ofiaentraded) in vacu@ 1o aff@d ({5hxl,5-
NI RN R e T
butyl(dimethyl)silyljoxy}-3-(4-fluorophenyl)propyl]-4-oxo-1-phenylazetidin-2-
y1}biphenyl-3-y1)-D-glucitol. | '
[00177]  The final depro.tection'was accomplished by dissolving (15)-1,5-anhydro-1-
(3«4 [tert-butyl(dimethyl)s_ilyl]oxy} -4'-{(28,3R)-3-[(3S5)-3-{[tert-
butyl(dimethyl)silylJoxy}-3-(4-fluorophenyl)propyl]-4-oxo-1-phenylazetidin-2-
yl}biphenyl-4-yl)-D-glucitol in 5 mL of acctomtnle and adding 2.5 mL of 48%

hydrofluoric acid. The mixture stirred at room temperature of 1.5 h, neutralized with 70
mL of 1 N sodium hydroxide and 50 mL of 1 M sodium phosphate buffer pH 7.4,
extracted into ethyl acetate (2 x 100 mL), washed with saturated sodium bicarbonate (2 x
25 mL), dried with sodium sulfate, filtered and concentrated in vacuo. The crude sample

was purified by reverse-phase HPLC (Polaris C18-A 10p 250 x 21.2 mm column, 30% to
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fl uor ophenyl ) -3 -hydroxypropyl]-4-oxoazetidin-2-yl)

bi phenyl - 3-yl)-D- gl ucopyranose F O NH 1/ E|O F zé)e
HO#" O ~OH HO OH Diethyl azodi carboxyl ate (1‘ DEE

v@o%obsms’ 172 L) was added drop-wi se at O ?%;004/037,715
.U ng

1,2,3,4-tetra-O acetyl -[| - D gl ucopyranose ( ,
1.01 mol), 3-bronophenol (174.0 ng 1 11 nmmol ), and

PR ROl B AR i

f(08)- 1 Saithydar YF(M(ZS'QRD-GQ(‘BIS'D E@Gﬁ&bﬂﬂeﬂﬂ) 333?&&?1&6}%}341“0-1-

 osutretig T o hRenT BB Sl vt h MR (300

R L@S,WWJ(E@ £26% H’z?ﬂ‘ﬂ—)l 3418 (%S?ﬁin% %f@,g{%f‘.ﬁ‘ S, 1),

sol ution was dried over anhydr ous
10790, DN Ehidk drad Han lﬂhm (on Lo dr1i5f(d,0kF B9 Hz, 1H) 3.90

TR ER 0P80 B0 5 ¥ ot 3B p ol b i s s

qlvuoexp’ymrﬁose (357 gy, 71%yi eI d) [ 00196]
10070 Ble bo: (501 9Kniio S o d SRS I 8PSt huoropbenyly-3-
Qﬁ%&(}pr@p;@-(@x@!%ﬂ&%ﬂ?iﬁﬂhﬁ-z?r} %&&%%@miey )Cﬁ%%cm

0. 40 nmol’)" di ssol anol -wat'er

The reaction progress was nonitored by LCMS and TLC
(20% et hyl acet at e-di chl oronrt hane). Upon conpl eti on

t he solvents were renoved gijzvacua to afford

6- 0- ( 3- bronophenyl ) - p- D- gl Kr-nnse whi ch was
carried on without further pufification. [00197]
tert-Butyldinmethylsilyl tri orQnet hanesul fonate (442
ng, 1.67 nmmol, 383 L) was ged drgpwiyseyat 0 Cto

6- 0- ( 3- bronDphenyI) p- D-gI; - I 7 F

di met hyl am nopyri di ne ,
di chl oronet hane (3 reaction was stirred for
16 h warmng to e egperature The reaction was
diluted into et hane (30 nL) and washed with
5% sodi um bi sul fatgg¥® x 10 nlL). The

di ssolved in

Obtained in a manner similar to Example 65, but using (1.S’)-2,3,4,6-tetra-0—acety1—1,5- '
anhydro-1-(4-bromophenyl)-D-glucitol in place of (15)-2,3,4,6-tetra-O-acetyl-1,5-
anhydro- 1-(3-bromophenyl)-D-glucitol. (15)-1,5-Anhydro-1-(4'- {(2S,3R)-3-[(35)-3-(4-
ﬂuorophenyl)—3-hydroxypropyl]-4-oxo-1-phenylazetidin-z-yl}-3'-hydroxybiphenyl—4-yl)-
D-glucitol (20 % yield, white solid). 'H NMR (300 MHz, CD;0D) 3 7.49 (dd, J=8.1 Hz,
4H), 7.35-7.16 (m, 8H), 7.05-6.97 (m, 4H), 5.15 (d, J=1.8 Hz, 1H), 4.61 (m, 1H), 4.16
(d, J=9.6 Hz, 1H), 3.90 (d, /= 11.1 Hz, 1H), 3.71 (m, 1H), 3.42 (m, 4H), 3.16 (m, 1H),
2.02-1.93 (m, 4H) ppm; MS [M-OH]" 612.6

(00179]  Example 67. (25/2R,3S5,45,6R,7R,85)-3-O-tert-Butyldimethylsilyl-2,3,6,7-
tetrahydroxy-6,7-O-isopropylidene-1,5-dioxa-2-(3-bromophenyl)-bicyclo[3.3.0]octane
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separated organic solution was dried over anhydrous
sodium sul fate, filtered, concentrated in vacua and
purified by chromatography (50% et hyl acetate
'%'829@ 2g8a 6- 0- (3- bronmophenyl) - p-D- gl ucopyr;;'1?6()@(’”%06

ﬂ?tert butyl (di methyl)siiyl] ether (98. 8 HE20UA3Z1S
yield); Rl= 0.14 (50% et hyl acetate-hexane) [00198]
(3R 4S)-1-(4- Fluorophenyl) 3- [(3S) 3-(4-fluorophenyl) -
3- hydr oxypr opyl ] - 4-
[4-(4, 4,5, 5-tetranet hyl 133 é dloxaborolan 2-yl) phenyl
]azetidin-2-one (141.5 ng? o 1),
6- 0- ( 3- br onophenyl ) - p- BH@ c.py éﬁgge
bis-O[tert-butyl (di methyl)rglyrh”ether (98.9 ng,

sar bonate (175 L, 2 M

solved in 1:1

0.18 nmol ), and pot assi ups
tal volune). The solution was

aqueous sol ution) mer%
t ol uene-ethanol (1 mL®fo

degassed by evacuating the vessel and flushing with
argon three tines.

TeButaHtitls @i (3 pﬁm&y#b&msmhllrﬁd\)’lﬂrakm)jwmd@dd)\n@ad@onﬁuﬂﬁgto 1,3-

e e O g P o4 SRty ﬁ?ﬂ%@%@g@é‘%ﬁ%
e ailgaelylC o’avelezoahm) Tae additivnFunrelliwantsed b anhiypiouon
of the startl §83|de The,, reacti.o {ﬂ?s d|Iute

i tiraby drofy @Qé frafiop wasallgwedagt
1fis %l).mo TR ada&mo;@ﬁ bﬁ@&eﬁﬂaﬁyxw 95031\5% p$ﬁi§ﬁei%-(])_)-

extracted W th ethyl acétate (27x
* -glucuronolactone (4.5¢g,9 3 BEgnold [preapgyed mr@m trahedron Asymmetry 729,

Teh CEmROEL i AR L ROSR ESRAC 270, el Sfbton

| stirredifor @ tarithe peacmﬁn et duynchttf ynthe adghtam'qf sqrdrated) amniomum

{ at
e LN R R I R
ﬁﬂlg%ﬂwi acetate (|3O mL) and watert (l(c)j mL) ;nd tlh}c lba_ycrs separlateg Tlht; aqueous layer
r oxXypro oxoazet | di n- 2- n
v &Bﬁ%ﬁﬁﬁetbﬂyw {2t 40 mﬂhtmye(camh@ﬁﬁv%ﬂ? ngna ts évméned
(Jv@?’mﬁgdro@séﬁwiu%te ﬁli?;'ré?i'\@n(:éﬁ@rgteyﬁ'ﬁ ﬂg;ﬁ@ag cl§oxﬁat5§raphy

10
(dﬂ-gl dlethy;l(;ﬂﬁ-hexyne) tgaiﬁorql-@ dlagypq}aom@ggog']mxme of 128121( iS,gS (4 (7R48S)-

@ ? éért-%@t?&c?metﬁ?'lm}l_‘?a d#tetrkhy@oxy% RO ééﬁp%gﬁ?ﬂ el 5’_%0 -2-(3-
1bf|;om013168ﬁ) Bicgdo[B ri!}O]qme (‘8771& 73%0@81@)ms atplpriess vgsoux 088Rf 0.51

. 0.91 (s, 9H), 0.14 (s. 6H),
@fi’%%fe'%%%eéaﬁﬁ)[ VP (. &1
600180} - {EKABPI3IER- (65]-6-C-OLRxomppienyl)-5-B{rEA DSyl EimethyDkilydiF1,2-

ophenyl)-3-

'&%‘H&E&*@fﬁﬁyﬂ?ﬂe&g&sﬁfﬁmsﬁ- 2-yl } bi phenyl -3-yl )-a-D-g
| ucopyranose bis-O|[te | (di methyl)sily]] ether
(82.3 nmg, 0.09 mmol) we § Ived in acetonitrile (10
m.) in a polypropylgrexeenyt o-méube. 48%
Hydrofluoric acid (1 nL) Wwgp room :
tenperature and the reaefﬁbn}ﬂmnth by LCVS. Upon
conpletion, 1 eqU|vaIent/&§ solid sodlun1carbonate
(2.54 g, 24 mol) was added and just enough water to
di ssol ve
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the solid. The reaction was diluted into et hva acetate
(20 nm.) and the | ayers separated. The aqueous
solution was extracted with ethyl acetate (31 1@@1@"
wo80dsf ed organic extracts were washed wj
sat%ra@dﬂqsodi um car bonate (2 x 10 L), dri e OUPEp04/037715
anhydrous sodiumsulfate, filtered, concentrat ed in
angodath bbioghrRY (1N8Va S@z%ﬁ wak & lve HPLC
J8E) O Sedith boroRyurdy (T1°1) e, 0222 kol ‘ma%g}%tto 95%
HRVU2RBE, 45,68, R BN ID-tentibiatyldimethylsilyl 2, 3@&;7-tthahydwme&,2-0t 0
SopfBpflidene ) g CropopPREPYNRIEKION 3 Dfepe sl yeiin absolue
fe{ha@cslqp hﬂu)yt r)oma{dfnypérmy plm)bhdttoﬂms(ﬁtﬁz‘bﬁtai Rbfirtémperathre for 1

§ R 0Bl e e

cox?suﬁxeh"z 1 mde'ﬂ)sannatca %m?no?xﬂm( éﬁlorﬁé)soluﬂon]daﬂad&éh dn@¥theZElction
5H), 5.23 (d, 61), 4.71

(W!lS surred qrm thﬁszexm)"—encq cageed( tThe seaetlcsl wasmzurec.t itQ ethylsgetate (30

iy i)y e O T bz 0

nl0with eﬁiﬁl a(cntpteA H)“hqqombmed/ﬁtgamb Ckffacts6@De drigd@92Cmhydrouns

éocg{'@ Eulf?t? f%tege% %Ecepgatﬁl H&,péxgﬁgﬁl]w 3hr%m1t?%§3hyé3 & Jpexane:ethyl

fatdtge ) Iaﬁmyil ®S)%- stibma@ha@mld-eqteﬁrw@hndm)saylyh,)z 0-(1 -
bi phen I - l) - a D cop ranoside 111 19
A1 253m5188% yield) aspg wlnte Ivaxy M(bdF mp 76-

Qf
A ] At M SO 501,

AH3, 9% (d] J ©3(6cHz YH), 490 [1HD,ciA (dnbrs B A dlz| 1Ry} 482 K./ 2. 728z,

TP, 400 Grof 2T RRC PO 4562 wity R, T B ey 2369 g8 gon s, 230,
drag (s,138h/ Hiny(ﬂmi)um an(s( QH)ML)l 1 @t, 3R), CD 107 (rsmm)q@ﬁi i on was

itlrredfo 16 vvarmng oom r&erature

182] onﬁwlw (230 z?ramewheaﬂb#at Qn@etbzlethwwn@mer-
WRIO®EhnWEd h 5% sodi um bi sul fate (2 x 10 nL). The
Separated organi c solution was dried over anhydrous
sodium sul fate, filtered, concentrated in vacuo and
purified by chromatography 20% et hyl

acet at e-di chl or onet ha o @fiford net hyl

2,3,4-tri-0O benzyl - g 0

[00183]  Tetrabutylammonium fluoride (1 M in tetrahydrofuran, 3.14 mL) was added
dropwise to (2S/2R,BS,4S,6R,7R, 85)-3-O-tert-butyldimethylsilyl-2,3,6,7-tetrahydroxy-6,7-
O-isopropylidene-1,5-dioxa-2-(3-bromophenyl)-bicyclo[3.3.0]octane (1.53 g, 3.14 mmol)
and glacial acetic acid (188.4 mg, 3.14 mmol, 180 uL) in anhydrous tetrahydrofuran (30
mL) at 0 °C. The reaction was stirred for 30 min at 0 °C then warmed to room
temperature and stirred an additional 30 min. TLC analysis (3:1 hexane-ethyl acetate)

indicated that the starting material had been completely consumed. The reaction was
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br onophenyl ) - a- D- gl ueopyr anosi de (216 ng, 87% yi el d)
[ 00201]
(3R 4S)-1-(4-Fluorophenyl)-3-[(3S)-3-(4-fl uorbﬂmﬁﬁym

v@o%ﬁ%%&épr opyl ] - 4-
, 4,5, 5-tetranet hyl -1, 3, 2- di oxabor ol an-é’-CyT(‘isé?%’é’HWS

]azetldln 2-one (64.1 ny, ’0’12 mmol ) ,
met hyl 2, 3, 4-tri- O benzyl - 6- O ( 3- br onophenyl ) - D- gl ucopy
PR diinte ethglrcstated30 mb),ovshadorith sataratdsodinadiicanbonate (10 mL) and

Rl Ty

Sliie gpmbinedverganle getessdveny drisdacerahhydeous badiun 8615a4, fiBRd,

RS M rBhe PR e R S ent 8 mA0h sty acetaterhexaps ipgatic
nolBESboY (EIBR, asid&dze ARgSEhe, 6§70tl:ﬂrk1hly@r6xﬁ€ G@%ﬁ%—obyﬂdeﬁm $0R%a-2-

%Ctl on eat ed at
(B Ram- uenihLS 4 0fope L. 4a) 356 yeidh o e wiaolis & 0.18 (31

q,emmyl%mgf the starting glycoside. The reaction
was diluted into ethyl acetate (30 nL) and washed 112
1008d-C Sotiem bVEhM/(Mmgl.a.lFtﬁﬁblw@ﬁ.{)ﬂiﬂbd)W?lS with

SR S SN S A o i g
boorophenyelsigaic[8.3 .@}dcme( lslﬂlga Bﬂ :ﬁkhbl?dﬁséb‘i/\%ﬂ u@ﬁﬁkﬁﬁf%nol (s
(3 m sul fate, |tered, concentrated in vacuo and
o o D5 T SEE AT, A6 P & FOCP et Bpgdeht JLC
gﬂgyﬁg dﬁ/l: r.%l g&ee?hdztfl‘-lhé%ﬁ%ﬁﬁcaftéa tﬁtmﬂfé saﬁix@iéctol had been

(’:gfnsp{nggr );pt)n:ag:d afn(rrg)g)urxgc{:'lasorxde solutlon was added and the reaction
sfifed b ﬂ@Qﬁ@HX%c):nc% cbaegcf OMMRERRN was” d,gsm% %18 g%ldac%gé (30 mL)

I% phenyl - 3-yl) ucopyr anosi
watter (10 nipyerd @Q’ﬁmﬂat@al'l@ RquBos. 153&r fels exha@te&m&th ethyl

Egetatgd) 52085 esc%n%E&ed oifil enirald v{egz' drifg over%ng)ﬁi;lz\{ﬁ sodjum

sulfiate, filteted, c]:h{)eptrﬂtcd&*dépmﬁet( by ch2ddyatogfaph§ (Z’el ethyl f(cefatelﬂd)zane to

e 2 R0 sbllre il ek 14056 @y&&[ﬂeﬁo%f@%? s H_fém?atllenyl)

1}2}0 (E—:&&rylct@ﬁdéﬂé)—a%luﬁﬂmaﬁmg 3]mg/BYNWield) as a white solid; mp
O benz {(2S, 3R) -1- (4-fl'uor ophenyl )

1§2 H%"sﬁ R Q1P il &S Juey HWMR @@Qﬂ‘rﬁip,ﬂl])Cb/CDgOD) 5
7452%9(761%&}19'734227 ¥4 tm, kiH?fbeﬂy(L 727y 1%1)1 . @g GRYIARD 11

was di-ssol Ve ol ut’e
étsﬁéﬁhdi % SHzLyH) 168/<(d?d/=(3 X Wit TH), 4 (dd 2. 4\ies 1 HYj detd- 4amxm
ﬁg %sssﬂ( g)elfd? spgdj{ was degassed by

cuati on )ngnogen gas at baI | oon

[ﬁﬂdSS]ur el;lxhaﬂm TOeemf ns»m -HBS- mmliﬁaﬁ?énﬁys-ix&o i 1] lt-phenyl- |
e co etion cata ys

R S eSO R PRy BRI cas | 1 el )
and washing with additional ethanol. The filtrate was
concentrated in vacuo and purified by preparative
HPLC (Polaris Cl18-A 1 O 250 x 21.2 nmcolum, 30%to
95% acetonitrile-0.1%trifluoroacetic acid in water)
affording nethyl 6-0-(4" {
(2S,3R)-1-(4-fluorophenyl)-3-[(3
S)-3-.(4-fluorophenyl)-3
- hydr oxypr opyl ] - 4- oxoazeti di n-
2-yl } bi phenyl - 3-yl ) -a-D-gl ucopyranoside (18.1 ng, 36%
yield); "HNW (300 Mz, 102




CDC13/1 % CD30D) S 7.58 (d, J = 8.4 Hz, 2H), 7.38-7.23
(m 7H), 7.17-7.14 (m 2H). 7.04-6.92 (m 5H). 4.80
(d J—39HzIH),4.70(d J = 2.4 Hz, 1 19 DES. OG5

WBPSITED 3 57 (m iy o 745,45 (m Ak Fagopldius

BFD 3.18-3.10 (m 1H), 2.01-1.88 (rn, 4H ppm M
M OH] + 644.0 [ 002031 Exanpl e 78.

-O(4'-{(2S,3R) - 1-(4-Fl ophenyl ) -3-[ (3S)-3-(4-

| uor ophenyl ) - 3- hydr oxypgafy! ] - oxoazeti di n- 2-yl
bi phenyl - 3-yl) - D gl uci t ol DEC 2006 WO

005/ 047248 PCTI US2004/ 037715 F 0 N H 1\ / F HO
0 HO,.. .. OHOH HO O : = [

0.04 mmol) was added to
f1 uor ophenyl ) -3 O-B HO

-[(3S)-3-(4-fluor gl ) - 3- hydr oXypr. opyl ] - 4- oxoazet i
di n- 2-yl } bi phenyl - 3-/yl)-D gl ucopyranose (26.3 ng,
0.04 mmol ) dissolved in 80:20 acetonitrile-water (1
m.) at roomtenperature. The reaction was stirred for

10 mn at roomtengerature m)nitoring by LCVMSB. Upon
cORASEt (6 Bromepheny %'I[G3§h3'€9a§“QHPHh9tUéB xhwmxmewu 1-

\a}ﬂ B%E%Jnginﬁo%@('\fﬁ ln‘ s(s) 1m cr of @ % Ft erﬂgo{?ﬁpﬁg JR%
bgnmo@s @pldmth Veblmmewlwmmne)f@.n_c&em]pamgdmﬁm)dl&ﬂmmgﬂme
dact %4\%, (QE)?B %ﬁ/y%\%{ Q¥shiluh Iacetate (2190/? I!ilr IJ Zid'l ngrngs %Iee}'cl ¢

6d1§§o(\4:d i AnA$drdhd dlﬁxe(hfvll- sfulfbbﬁﬂeﬁ@b@ L), ) Fhé-veés8Shas evacuated and
3-(4-fluorophenyl)-3-hydroxypropyl ] -4-oxoazetidin-2-y

I
} Bushed tith argor thycertimgs thenseplediang hEatCJﬂj 8030 dpryk6d: d;CMiimalysxs
%cﬁé@ QJaMd?'ne s%pg% e{‘ia%%d gﬂ?\t(oq%lgxqu@ éﬁﬁlgysé End
(Wf(pmasolatq)dlpprc(ndwcrg adgleQ, the sojution pggassspd @sd Kqating conting@dFor 2 h.

Fpety %%“ it 66 dhcRordmdhang (it dit difled tyopgn o g o

(quht Thedilttete ¥asiWashed 2 1 1040l wittOWatér. SBie Combided aqueens vidkhed
[ %r'é'gg& Jx'tractedg \%i'ﬂ'? 3 x 10 mL dichloromethane. The combined organic phase was

dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The product was

[
6
f
}
2

purified by chromatography (12 g silica gel, 20-50% ethyl acetate-hexane) to afford
(3R,4S)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-1-phenyl-4-[4-(4,4,5,5-tetramethy]-
1,3,2-dioxaborolan-2-yl)phenyl]azetidin-2-one (41.9 mg, 85% yield) as a tan foam; R,
(1:1 hexane-ethyl acetate); 'H NMR (300 MHz, CDCl3) & 7.81 (d,J=8.1 Hz, 1H), 7.35-
7.18 (m, 9 H), 7.04-6.97 (m, 3H), 4.70 (t, J=57 Hz, 1H), 4.65 (d, J=2.1 Hz, 1H), 3.08
(dt, J=7.7, 2.5, 1H), 2.02-1.87 (m, 4H), 1.33 (s, 12H) ppm

[00186] . Example 71. (65)-6-C-(4'-{(2S5,3R)-3-[(3S)-3-(4-Fluorophenyl)-3-
hydroxypropyl]-4-oxo-1 -phenylazetidin~2-_-y1}biphenyl-3 -yD)-D-glucopyranose
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Scheme 1V 114 1 , DEC 2006 WO 2005/047248

PCT/1JS2004/ 037715 0 ai R RNXR R [00204]

Illustrated in Scheme 1V is the general nethoti%fDEC 2008
n of cholesterol absorption inhibitors of

Woﬁg%ﬂqs*grwl a lV-3. Inines |V-2 are nade b§CTMS2°°4/°37715

refl uxing anilines with the appropriate al dehydes in

i sopropanol . Condensation of imne [1V-2 with the

ester enol ate of conpound=YX 1 affords the azeti di none

IV-3. In the case where. sulfur, one equival ent

of an appropriate oxidizing ggent such as MCPBA can

two equi val ents

VWhere X is

oxi di zi ng

v ary amne to a

deprotection). R 1) LDA/ THF

RyRNR " 2 X IV-1 R/ R 1V-3

ni trogen, one equi val ent
agent can be used to C
hydr oxyl am ne (follo
RO R/ Xl1--1C02EY
R 1V-2 [00205] The .
prepared accor diHi~t o |t he net hods descri bed above:
[ 00206] Exanpl e 81.
(3R 4S)-4-(3,4 Ho
enyl)-3- [(3

S)-3- (4 fluorophenyl) 3- hydr oxypropyl ] azeti di n- 2- one
[ 00207 npl e 82.

(B4 -[@S)(~31-(4-Fw9mbqﬂ1¥h9fl)yd®xmrsﬁ)l}-B@ﬁ@yﬂ-%ﬁcﬂoﬁma)nethyl-
Q’de% Osorabogolan2-y)ppepyllaztidin2;ong (26,8 mey 008 Pmgby PG Ci P
rbrémaophenyl}- @@?D&}-bﬁxmdhmleﬁayl&’ﬂyl] -1,2- 0-(1-meﬂ1ylet‘nyhdene)—a-D-
(g:l)’ul?:’oé%ﬂog'é Jl%.l Orb%tmxzcll), and p tgsl'sﬁglecrgtlonate {40 p[LI, ;1 aqueous) were

dissolved in 1:1 toluene:ethanol (1 mL total volume). The solution was degassed by

evacuating the vessel and flushing with argon three times.
Tetrakis(triphenylphosphine)palladium(0) (2.2 mg, 0.002 mmol) was added and the
solution was degassed twice. The reaction was heated at 85 °C for 1 h. LCMS and TLC
(1:1 hexane-ethyl acetate) analysis indicated consumption of the starting glycoside. The
reaction was diluted into ethyl acetate (30 mL) and washed with water (2x 10 mL). The
combined aqueous washes were back extracted with ethy! acetate (2x 10 mL). The
cémbincd organic extracts were dried over anhydrous sodium sulfate, filtered,
concentrated in vacuo and purified by chromatogxaphy (12 g silica gel, 20-50% ethyl
acetate-hexane) to afford (65)-6-O- [tert-butyl(dimethy])silyl]-6-C-(4’-{ (25,3R)-3-[(35)-3-
(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1 -phenylazetidin-2-yl} biphenyl-3-yl)-1,2-0~(1-
methylethylidene)-o-D-glucofuranose (13.5 ﬁlg, 45% yield) .as a white foam; Ry 0.23 (1:1
hexane-ethyl acetate); 'H NMR (300 MEz, CDCl;) 6 7.58-7.22 (m, 13H), 7.07-6.98 (m,
4H), 5.97 (d, J= 3.9 Hz, 1H), 4.98 (d, /= 2.4 Hz, 1H), 4.73 (t, /= 6.3 Hz, 1H), 4.69 (d,J
=2.1 Hz, 1H), 4:54 (d, /= 3.9 Hz, 1H), 4.37 (d, J = 2.4 Hz, 1H), 3.87-3.86 (m, 1H), 3.13-
3.09 (m, 1H), 2.04-1.86 (m, 4H), 1.43 (s, 3H), 1.31 (s, 3H), 0.94 (s, 9H), 0.12 (s, 3H), -
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115 19 DEC M6 WD 2005/ 047248 PCT/ US2004/ 037715
fluorophenyl)-3-[(3

S) - 3- (4-fl uorophenyl) - 3- hydr oxypr opyl ] azeti di n
ng 2091 Exanpl e 84. 1'9 B£€"Aos

BO%E$7208 (4- 1 uor ophenyl ) - 3- [ (3S) - 3- ( 4- f | uoFOPAAIHP1715
hydroxypropyl] 4 (4' -vinyl bi phenyl -4-yl)azeti di n-2-one

S ol o SBIR A  br
%%&r&ﬂfx&wyﬁycﬁbﬂﬁdpgﬁ-m{)haﬁﬂéﬁméiﬁd:k@%i?t;k]},kgrﬁglgﬂglzy12)8§ g-

am nobi phenyl -4-yl)-1 u
-th¢tB8sth@idene)-a-D-glucofuranose (13.5 mg, 0.017 mmol) was dissolved in

enistle Eﬁ%ﬁg%@ Rolpropylens YRR chbe” b iy iGN acid (500 L)

(\)38 adRd dt rdoin {edplrashid ad it réacfioh 67 Qe Xr' 6 brnfdniRRREYY |
(4- fluoropheny

é)CMS( Yppp mww@nlwqw‘@gmeﬁsek%ﬂdmwmwwﬁ g212ommol) was
(AP P RIE By o o e splic. The ppeonsp e s iy

ragetate ¥20 mL) and the layers scparated The aqueous solution was extracted w1th ethyl

;%?‘ratgi%gré?%ﬂ)] ’l'ﬁe 9 %ﬂé{kﬁaﬁ&s} \Qerg RELhel Yot B3 b Gum

Larboa2tS(BR) 6 nl); éﬁrikﬂ um aﬂ’(}ﬂﬂmk }odiimﬁ Gife; fitdréd, concentrated in

fI h -4- tidin-2-
uor op|P%gﬁF%®5(§¢V%/{ W@# oxoaze ul SIOr;c 21 ilmm column

(3%)5’6 D59 adenitile odﬂmiﬂmolabdﬁb a8y b &atb!x') 1o deford (65)-6-C(4"
-(4-fluoro heag

[{(3%)R)3B-[(ASK3 ﬂ@q@mwl)ﬁ “Bydyypopyriopyt ! eheayliattidin?- on

PRI ARy (5.5 m. 1A MR (300 Mz, CDCOK/CD:0D)

3754-758(m 25D, 748721 (m, 12HD), 7.08-6.98 (m. 3H), 5.12-5.07 (m, 1.4H), 4.73 (4,
%ﬁl’ngﬁgﬁ,gfs 35 LA, 180N PIe O 28RS 4 Bo'lad 726s

(.B=R9 4%z, 0.64, 3”6-@563(}%{)63123 -318 (rh( BsH), 2.0(-4:90|osPRRN YUE-

HW#Hx%%pyl] 4-[3'-(trifluoronethyl)bi phenyl - 4-yl ] az
2
bef#Sg) ‘E%kﬁple 9 Q8 AP4- gﬁ&ﬁ(@% lgy)%gg S) 3- 4 Fl??r%t}egﬁl%ényl )-

1- (4-f1uoroph
yd#wmrgnxlbﬁ@pwljphmy(aseudwew bhméayl) 12-glpcypyraiose

di n-2-one 1002191 Exanple 94.

(3R, 4S)-4-(4' -fluoro-3' -ngetl

yI) 1-(4- quorophenyI) C3d$-3

[002201 Exanpl e
95. 4' - {(2S, 3R) - 1- (4-f|uo \3- [/E3S) - 3- (4-f | uor op
henyl ) - 3- F

hydr oxypr opyl | - 4- oxogze idin-2-yﬁ9bip enyl - 3-yl
[i-L-glucopyranoside ,0/221] Exanpl e 96.

(3R, 4S)-1-(4-fl uorsphe yI) 3-[(3S)-3-(4-fluorophenyl) -
3-
hydroxypropyl] E X \ 4 -tri met hoxybi phenyl 74-yl ) aze
tidin-2-one [Ooag anple 97.

(3R 4S)-4-(2', 4" -dithedtnoxybi phenyl - 4-yl)-1-(4-fl uoroph
enyl)-3- [(3

S)-3-(4-fluorophenyl)-3- hydrﬂ%ypropyl]azetldln 2-one

[ 00223] Exanpl e 98.

(3R, 4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fl uorophenyl) -
3- 116’




1 9 DEC 2006 WO 2005/047248 PCT/ 1JS2004/ 037715
hydr oxypropyl ] -4-(2' - met hyl bi phenyl -4-yl)azetidi n-2-0n
e [00224] Exanple 19 DEC 2006

w0-260 495, 3R) - 1- (4-fl uor ophenyl ) -3-[ (3S) - 3-
henylsgoﬁ‘g2 hyd)r oxyér opyl ] - 4poxogz)et| d!:I(‘] 2) ﬁé’rrﬁézﬂ@fo?ﬁu

bi phenyl - 4- car bal dehyde [ 00225] Exanpl e 100
(3R 4S) -4- (3" - et hoxybi phenyl -4-yl)-1-(4-fl uorophenyl) -
3-[(3S)- 3 -(4-fluorophenyl)-3 -hydroxypropyl] _
i N ﬁhap'ﬁjj
?{?&iﬂ) ZP%( gl goxybl pheny %‘“&\9%71*’ u?rfguagrs%ﬁtﬁlgmtﬁmls

3thg pRBYcts from Examples 68 and 70. (6R)-6-C-(4'-{(25,3R)-3-[(35)-3-(4-

3%}8@1’2%1-!'\ u@g%ﬁ'ﬁgy\fqﬁgpylﬁlg{oqf %ﬁén?rﬁxedm f—ty }glpgcnyl g-yS-D-
(@E’c#@andsem‘r gy s3% plean)y HINRR[ G8DHE; CBCl) o 0%, ahenyls)764-

hZféﬁ G 25D op99-7-23 (A 2y 1080698 (. 3R SR80 DRASHE, 06119 (d,
ZpL @i, 2}1? eile(hoﬁ%%)ﬂzﬁﬁm'sf 1935 4 Hz, TH), 442 (4T~ 7.8 He

(3R 4S) - uor opheny ’uor op
30.4H), 407-4 02 (m, 1H), 3.69-3.66 (m, 1H), 3.16- 3 11 (m 1H), 1.96-1.91 (m, 4H)ppm

f ]-4-(3" - propoxybi phenyl - 4-yl)azetidin-2
SR ol o

1100190] { BEmBR)73 1 (dH-6:0-(H0{ @ BRPYA[(BSB3{4- Eﬁbmﬁh&ﬁb@ uor o

S bRy e e i o] SO e Breducpppenose.
(3R 4S)-1-(4-fl uorophenylj [(3S)-3-(4-fluorophenyl) -
3-

hydr oxypropyl]-4- (3" -isop
2-one [00231] Exanple HO
106.4' -{(2S, 3R) - 1- (4-fl uopap

phenyl ) - 3- O H

hydr oxypr opyl ] - 4- oxoa

-carboxylic acid 1003% .

(3R, 4S)-4-(3",5" -di metodxybi phenyl -4-yl)-1-(4-fl uoroph
enyl)-3- [(3 S) 3 HOH \H

-(4-fl uorophenylpo3-T
[ 002331 Exanpl e 108,
(3R 4S)-4-(2', 4" yy'hydr oxybi phenyl -4-yl)-1-(4-fl uoroph
enyl)-3- [(3 S)-3-(4-PHuorophenyl)-3 -hydroxypropyl]
azetidin-2-one [002341 Exanpl e 109.

(3R 24S) -4- (3" - but oxybi phenyl -4-yl)-1-(4-fl uorophenyl) -
33R,(4S}§3-=[(BS) 3- {[tert—Butyl(dlmethyl)mlyl]oxy}—3 (4-ﬂuoropheny1)£ropy1]-4-[2 {[tert-

tlimetB I} 4 4 35 e a1 3.2-Soxaborolan-2-y1phenyl]-1
]ph@nﬁazeﬁ&gﬁrﬁ@(sﬂo frf; 6.0 1RERDN@HNE-L-@-dkdrdopherdny diol T O
émhsdwylj 12-@bmetyleyhdere) D-gudofisnmsg G dhag 91054

B R i) P30 e KT R g ey i n 11

ftbluatamﬁkmnlﬂl JmI3tofal Solume) The solution was degassed by evacuating the vessel
]S?%jé %@%@ﬂ %EEP %l ti)m Jflé/traiq Egegﬁglgospﬂalgee);t);.llgclhﬂmz(4 (())rx]neg,
(030834 aholy wasadded b e SolutiM@eEsel inRide Mlededttidn Wad hated at 85

fl uoro hen&#

Sf-foc | @Bﬂ&&r‘wl)1-}33%‘9&%&%@@?)946}}’312emdlqu-cgnmmn of
[00238] Exanpl e 113.
(1S)-1,5-anhydro-1-(4"-{(2S,®R) - 1- (4-fl uor ophenyl)-3-|
(3S)-3- 117 19 DEC 2006

; r%pr opyl ] azeti di n- 2- one
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(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazeti di n-2- yI}b
i phenyl -3-yl)-L-glucitol [00239] Exanple 114
4- (3,5 -di hydroxybi phenyl -4-yl)-1- (4 Iuoro
ﬁf"ﬁ%@m"[ (3 S)-3 - (4-fl uorophenyl) - 3- hydr BSHYBPYHOF7715
azetidi n-2-one [00240] Exanple 115.

(4'-{(25 3R -1- (1'?1 quorophenylg 3-[(3S) - 3- 24 fl uor ophe
rﬁl‘l" starging glycoside. 'The reaction was dilited into ethyl acetate (30 mL) and washed

Tl | @Xﬁgg@@lw meﬁiﬁ%&ﬂ@f&smm RRETBALR Skohdhl AR Lnyt
Ricetate 52 211 B yrds)OTHe-coibingd @@ATRpxttacts dvetd drizd opbranytydrowd-shdim

S) : 3- . . .

sielf?thﬁﬁ%e&hg%ymﬂagedwm%m? BEief by shregitataply (128 sjlicp gel. -
Iﬂ@%au}laéemb%e)kanej tue&bml(ss){@to:{fb?ﬂb @igﬁﬁétﬁy])sxlw -6-C-(4'- {(ZS 3R)-
117. 2, 6- anhg S 2S, 3 uor ophen
5(3@3[ [g:rt utyl(d1methyl)s1lyl]oxy -3- (4- uorophenyl)propyl]-4 -0x0-1~

?ﬁeffﬁléf‘éﬂ% R e e e

Fptauofirgnose (10.5 mg, 20% yield) as a white foam; 'H NMR (300 MHz, CDCly) & 7.44-
| lﬁﬁqm,)ééjﬁ 058,934, 1), 4 QP e%'ﬁz il s33a (4 H,99504.95

Wq{jﬂlb&%ﬁ%ﬁ ]éX64’ (ﬁma)zatss@ n=2:8yi2, D, IRy (nr, 33 WL 0QA4, T = 7.6,
acl a
(B ), B.874n, |11:Ia>r3ol&r{@n§/ﬁ)l -1 823y, 45D Ld4 (sudhlo pidd sy BED, 0.93

S PELO80 (5,0 041 (5,310, 001 (6 3H, -G (5 BED) 046 (5, M ppm,
dAe191] 00 pEBI6-CftarrButyl(dimethyl)silyl]-6-C- (4' -{(25,3R)-3-{(35)-3-{[tert-

]lﬁgﬁémété}%)sﬂ%ﬁxy} 3&&‘-11%%8&&15‘&9&1}’4 oxc{ p}?zny?az((.u i 5 yﬂr

hgydmyuﬂmpw Jp4 mqmwymmyh&ny) &-DNgicd¥niahdsa®ial HislvR in
anm nium 00246(19 Exampl e 121
(agﬁowmle (5 k) 1 RATYRARY SRS nisHuge e 45Yo Hydrofinoric acid G5A L)

N¥dshddsd dt ‘o%mgaemfera&fe ztnh %rr%ﬁﬁpwn)ad For 6 H RS RERP Yokress by

azetidi n-2-one [002 r¥p
(I@Mﬁ(lzlsorsﬂ)mpie o3 ByquBeatent f] |soldxt ssqdh:erngqﬂ;onatelﬁyllr g proply was

(RS and ot epongi w1 st he sl T sacion oo it
acéetate (TDRL BindiEkalapdresep@3ted. The aqueous solution was extracted with ethyl
fa%g%aé@ X :i(_) L&%S )l'l_'xg’ éo(m4o_ir§e|d %ng%% me}/ch) we?fe \Q’XS%E:S )éthR tgr%teli _sé‘rd_ium

heprbopaty (3% 1( Bik), hlyiks over alwﬂaom @H&ﬁyétﬂﬂteyﬁl}eréd' BhRENttabaak
i di n-2-o0ne 00249]

(v@euospad pyrific Wefﬁ\/’?fscap%-f %L[Q @’ssmece 845 10458 p17d Aymup cglumn,

109 @081 Reibhiuird 019, simdeloBeHD AN Whierf TR AP @) SlcT2 ©

(163, il@)l‘m&)@ @-&m@x&mdmmpylwm 1phpfyk@ptidin-p4}-3-
AP U RURGRTYE b PESRH B LSCB 0

[547 £246.83 6n,5}61—5,ts QIvE00th, 2}{)34 50 (eh, QK3 RICB4Q MHE, 3.94 (m 1H), 3.72-

S PO 0 4l b 8ol i O

[00192]  Example 74. (6R)-6-C-(4'-{(25,3R)-3-[(3S)-3-(4-Fluorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-3-yl)-D-glucopyranose
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C'a OP O0- prepared in anal ogous manner to di nethyl
[3-(4,4,5 5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-

yl ) phenyl ] phosphonat e (Exanpl e 60) starting W% bec 2006

‘f]ﬁg‘?ﬁmﬁ%henol i nstead of 3- ch! or ophenol . ?&%3304/037715

5-tetranet hyl -1, 3, 2- di oxabor ol an-
yl) phenyl ] phosphonat e product was obtained as a |ight
yellow oil (90%; 'H NWR (300 M1z, CDC1l3) S 7.86-7.95
(m 211), 7.84-7.82 (m @ 7.43-7.50 (m 1H), 3.76
(s, 3H, 3.73 (s, 311), 84 ( 12 H) ppm M5 [ MtH]
312, [2M+H] 625. [00252] e

(4'-{(2S,3R)-3-[(39)-3-( / rophenyl)-s-hydroxypropy
[ 1-4-

0x0- 1- phenyl azeti di n- 2- y} &nyl - 4-yl ) pho
sphonic acid f O HON HO

prepared in anal ogou§ ngnner to Exanple 61 using

di met hyl [ 4- (4, 4, 546-
1, 3, 2-di oxabor ol an- %
126) in the.reabPrg
[3-(4,4,5,5-tetrang

phenyl ] phosphonat e ( Exanpl e
Jchene instead of dinethyl

-1, 3, 2-di oxabor ol an- 2-yl ) phenyl
] phosphonat e (Eﬁampgﬁ160). Final purification by
rever se- phase HPLC (Polaris C18-A 10 250 x 21.2 mm
colum, 30%to 59% acetonitrile-0.1 %trifluoroacetic

TidsBok ) UBifred s i ot g 73 Borfie bxcpprespphiape HPLC

(Fm&ls ¢18‘-Rh@ﬁ WS@% 3! ﬁ gin{‘c@uﬁﬂx J30% o 95% acetonitrile-0, 1% tnﬂuo oacenc
hydr oxybi phenyl - 4-yl)p honic acid as a m% er

eeid gy watep) to\nford §00- 6N!F|ﬁ4 {@le 35{(3§E@-(2@m6r0pm1) 3- :
AR B RBRLH S Bf lrs
©4.9mp, 40%8 meld)l‘me(saWMm CIICB/@);DD)% 7.5514.90 (m, 16H), 5.08-
éé’g&"%&{ s So80 10 88 6 Y e Pl 60 055 1 st 39

-J{=(825}BB)H)34 b1-38Y (3; (1h; 3.hoa160 r(hhemj 35&3*&»%%1}3&%3/1' 85
%@4 0X0- Ehenélazetldln 2-y

*4%%@% HY162485ul f onat e

[00194]  Example 75. (6S)-6-C-(4-{(25,3R)-3-[(35)-3-(4-Fluorophenyl)-3-
hydroxypropyl}-4-oxo-1-phenylazetidin-2-yl}-3 "-hydroxybiphenyl—3 -yD)-D-glucitol
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O QHOHF HO-0O Na
5- Bronmp- 2- { (2S, 3R) - 3-[ (39) - 3-{ |
[tert-butyl (dinmethyl)silyl]oxy}-3-(4- 19 DEC 2006

yl ) propyl]-4-oxo-|-phenyl azeti di n-2-vl }phen
{"bgg(;est%glt&gp(%o ng, 1.36 nmmol) and PC%U;Z%M%#HS

4-t hi oani sol eboronic acid (252 ng, 1.50 mmol) were
di ssol ved in dioxane (13.6 nL). Cesium carbonate (882

né6S)26 -C{4 @I HA- (4dF1uorophenyl)-3-hydroxypropyl]-4-oxo-l-

wSPEIBRAIREN SRR A0 Blalbtdn 8 g2 s o

( B»va)s disSleed in 8820 iacatonitaie-whter (1 emL)v Sgditnﬁ llﬁi'o}‘xytflrm’e (6.4g20.01

80 C inder adnltro en atnn;&ﬂgre and then cool ed and

¢ dofmoll e pddgd ALRpR e  Fraciton yas stiresl fop3() mingenitoring
44 OIS UPSH dbRapldtioh) tﬂé f8otioh Ss iluteh wﬁh Wzmi&umﬁfv&a%& G

15 mn, the mxture was poured into

hy@lp)dbfm @terqsl throngh ¢ Bibatman 0.45M abssemcmﬁbtr filtet anet puyitfied by

GRS IBE (ahellohe AR 2 X L S5, PR 8%
‘pucétbniatle-by% mﬂnmmﬂgacﬂ:pimwitémtoguﬁstdl (BS)% g?(|4 (§§/g RYB-[(35)-3-

2‘? it hﬁ@%?ﬁ%&%@%ﬁ(ﬁl ;rgliagg}ﬁiirb 33! -hydroxyb1phenyl-3-
%D(ﬂa;g&l;ié?[(@ﬂ%!#% “ ;ret hy I thio ’bl ﬁb/CI?sO?)5737 689 (m,
él'&t5é)3((d,7-'8=% stgl% §49é+4c9)5 (ms IH) W60 (te) ﬁd)ahiz, IHJ, 3024, 1H),

2S,3R) -3
% o, (RO LRT e bt ROTREORT 58 0 7 <.

f Immssloheﬁxdn)me TP Y6-D-(4-{§383 R)- - @R Botbsteay)- 64[05234@

el R B et ins Bl e so b Phipeprance

cooled to 0 C. 3- Chlorobenzenecarbo- per oxoi c aC|d

(134.5 ng, 0.779 mmol )Fwas added in portions while 120

19. DEC 2 WD 2005/ 047248 / US2004/ 037715 nonitoring

by TLC and LCMS to make aryl sul foxi de. Once

addi tion was conplete the ne@ction was poured into

quarter saturated sodi um bisgfbonate solution (60 n),
H1€E A and et hyl

acetate (60 nlL), the coub yar Ryers were

dri ed over sodi um sM [ snd concentr at ed

with toluene. The r due was dissolved in

di chl oronmet hane (10 n{) and the Punmerer rearrangenent

was effected by the @ lition of trifluoroacetic

anhydri de (250 4, 3&8“ ol- 77 mmol). The reaction

HO

Diethylazodicarboxylate (192.4 mg, 1.11 mmol, 172 uL) was added drop-wise at 0 °C to
1,2,3,4-tetra-O-acetyl-f-D-glucopyranose (350.0 mg, 1.0.1 mmol), 3-bromophenol (174.0
mg, 1.11 mmol), and triphenylphosphine (115.0 mg, 0.44 mmol) dissolved in dry
tetrahydrofuran (2 mL). The reaction was stirred for 16 h warming to room temperature.
The reaction was diluted into diethyl ether (30 mL) and washed with 5% sodium bisulfate
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was stirred at roomtenperature for 8.5 h and then
concentrated with toluene and diluted wth a solution
of degassed nethanol (3.0 nL), triethylam ne {§.0ecnae
(1.0 nL). After 2.75 h the golden
2’3?’3?%?%3 concentrated, transferred into g%"f‘}ulsﬂ)‘ﬂﬁ/owns
pol ypropyl ene Fal con(r) tube with acetonitrile (10.0
rré)exand diluted with 48% hydrofluoric acid (1.0 ni).
t@mE). i Bre sgpatated OrgmedSOﬂlmon Awah daed momhyénpesodimr sulfate,

ﬁggerm REHEEH vl %Pgi?\?" 31%%%&&% pat e éﬁm_

V\dxt:liiomﬂiedfan£)66) afide}l 1m4m@a&e@ql6m.13-bzdﬁiopﬁtn9

sodiumsul fate, filtered, concentrated and pur| f| ed
b?"ﬂ%ﬁ%&ﬁ?”a@ﬁﬂl(m@lﬂ) silica gel, 10%to 100% et hyl

a 1€ f I

oSS HRRBBlnd 1 A0 PL Rl KM R Prc

r Wyd-ﬁfﬂ-ﬂ\?akroumphbnab-Bl-B-gluaonylrmosae(iwo mig P40 MedDdsolVaEin
RIS L RE) R dach S miatored by 1 BMs S4%rc
3(20% oty bm@aﬁmafdﬂmahgx Qip6n &sthpletiohSBe BBlvends @&e %H&vld in
in dichl oronethane 9}5{@ nmL Di chl or onmet hane

WSS Otordo-KeBrbremepherid)-B é‘u‘Fﬁm’V@F‘PS&IWhIWStCHEled on without
Nuithét fRrifiBiogt i rred at roomtenperature for 15 min.

The reaction was quenched by addition of
t 0P R My | am—Bety(ddmcmylsﬂﬁ udhnrmmwamulfmam(euzzmq 1.67 mmol, 383

p A e TSNt KT N A

Fﬂ?in@ihﬁrﬁﬁiuﬂipyﬁdmm% thgl D7Qx5191019 d?s%el%edﬁmmcﬁémeﬂm%@d gu,) The
100%aceton|tr| le-0.1%triethylamne in water)

tIFRetioR dragstrredieRddy Varmingdp (oA smperRiErs nde r¢as!;¢mwwmuted into

SR Tt iy o et

-SSPaspfpd erganic selption was over mhddrowpmm)ﬁamﬁmed corgetretrated

(12 4’9&3 39%% pﬁe@%&to%&?ﬁygﬂgbﬂghygi‘ée Bt Q_Plljﬁ)_cgn ?ﬁqﬂ% cgé géﬂs-

(hjgmdpheﬁylﬁﬂ-}-ﬂz-gluﬁtbﬁymnﬁ’seaﬁs-0—[&H-t(uml(dm?dtbyl)sﬂyl].ém& (049 fiF) 44%

Fite: 20 ?@Z/ig‘ﬂ%“&%‘h b8 (m 1H) D a1 b

A e L R

POt %@hﬂdpﬁp%am%boa%@&y wzqtalm-%rose (b5 eigBR7
"Iglllﬁlﬁll), éﬂ@gz-%r s R5 I I-Pﬂl@cowrﬂosmls W[tbf? bﬁt@ﬁ&\@neglyl)my\’l] ether
(98.9 mg, 0.18 mmol), and potassium carbonate (175 pL, 2 M agueous solution) were

D

dissolved in 1:1 toluene-ethanol (1 mL total volume). The solution was degassed by
evacuating the vessel and flushing with argon three times.
Tetrakis(triphenylphosphine)palladium (10.0 mg, 0.009 mmol) was added and the
solution degassed twice. The reaction was heated at 85 °C for 1 h. LCMS and TLC (1:1
hexane-ethyl acetate) analysis indicated consumption of the starting glycoside. The
reaction was diluted into ethyl acetate (30 mL) and washed with water (2x10mL). The

combined aqueous washes were back extracted with ethyl acetate (2 x 10 mL). The
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[00256] In these enbodinents, R and R2 are
i ndependently chosen fromH, F, CN, C, CH3, OCH3,
OCF3, OCF2H, CF3, CF2H, and CH2F; R4 is chos¢8 gecongé.

Wb 2005/0872460CH3,  OH, B(OH) 2, and SH, RS is c 2BJ4§359715
OH, SH, PO3H2, CH20H, COOH, CHO, D- glucitol, @

C- gl ysosyl conpound and a sugar and only one R

- substitution is allowed on any aromatic ring. For
eSORMINES, Organis xtTREts pere.doed over pnytiroul sodptrherfate, filtered,

Sé&ééﬂhtaﬁé@ % Sad2b aﬁchgmﬂé ?/ I&th 2 B'atlrl? 5 1faégeé 5%9/1_-?1;1)% acetate-

course,

ahqxanea o affed 5@@4 1{(256:3:@43 (mubtmphmbﬂeﬁmmmmo Rt
the R4 substituent

rsa?‘t’ﬁ%ﬁp?’ij {éﬁ“‘%ﬁ#‘l’hﬁ{‘% ghﬁs@ -hgenyenoss hisdreat
m%meﬁlymmremapgwnighﬁ% FERY. HRRBEEh Mty EACISR'756 (a1

substi t uent posi ion 1s

thé8 PémBHi,ﬂtB@ﬂ Yh(me EEDI70156.80 (e GBDA. 10 @F %4 Hzf )} h64 (d, T =
dj 3 def '
SFEHE ID0R36 1400 69 R0 4SS0 2 [y ebn L6007 i, 088 B3 sn
S(}!BQHD@;S]GEM gm,slll{)s‘a; Bg- BLBEdn,I 1H)23111-5 80 ) M.%;) i gg_lglggr(\m 4H),
it speci fie each
rdggwlo%f%ngpz(b{{g Ogle“r{ i‘pécq?plpemcgnpounds let h| n

(! 1
AT {(MRM@‘”‘“&%F‘*’W%B‘@ TR 7

| fifoeswrmd}wpgazwmd%}rbmms@ylww}a@eglumqugosecmstdwert-
R. i .

BRGS0 8 35801 b bl gt gt
(@ mlmmlm?;nggmg% ;48% BirEo201e acid@l 70) 92044624 & room
Clpeytiat s 8 chaton GRS b, M1 Unogompietiop dogaiyatent of
[solid sdiven ydrb?r&ae (D)Sd l2P24/Amol) Wak added and Just enough water to dissolve

n azell dl n-

bR e s B R it acebae t2Dupid and [bew;s seqemted.
fThe aqwephesthition3vas ¥dteRted WitiRHy] adetaR 18 RYH ﬁ‘ﬁﬁt 'gﬁ@ r owm%ﬁ %fgamc

i s disclosed hy .the u3|ng values in Tab

SHIRAS VeTe & mﬂla?amtq sadiumcanbagate @ xrbﬂahb) dried-qver ghhydrous
Tedib@Sulate il RIPEdnS tthiR zipwp@#ﬂgat%ggéosﬁj rg‘?eaﬁl p§¥$§ PFeRafative

substituting the substituents
HPLE (Palags £dB-vul G 2501x 21 20nmredivnm, 36% tmwm&mtmmo 1%

ARG VYo o SO sl Palniophenn a- 93
ﬂuerophﬂnyl)a; h)&lﬁﬁdybropylps-%koﬁéudirbﬁ-y%fﬁh@ﬁwg%l)d@ BgIhRpGrahdse
g} é?e)m\lciteratlve substltutolon of

dambistnyield)  FNMR (00Mitz, ¢9snaé1<e,qnaoa)gérs&(d d=7.8Hz,

B 6 AR OR RO 9 8L PE AL, o,

4.71(d, J = 1.8 Hz, 1H), 4.66 (t, J = 5.7 Hz, 1H), 4.58 (d, ] = 8.1 Hz, 0.4H), 4.40-4.30 (m,

LH), 4.25-4.14 (m, 1H), 3.57-3.48 (m; 2H), 3.16-3.11 (m, 1H), 2.04-1.85 (m, 4H) ppm;
MS [M-OHJ" 630.0

[00200)  Example 77. Methyl 6-0-(4'-{(2S,3R)-1 -(4-fluorophenyl)-3-[(35)-3-(4-
fluorophenyl)-3-hydroxypropyl]-4-oxoazeti din-2-yl} biphenyl-3-yl)-a-D-glucopyranoside
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1 HH2 OH- ucitol 3 OHSMH 4 HO3H2 5 HH 6 H
-lucitol 7 HO3H 8 HO3H2 9 1 HOH 10 Cl Wg pee o6
~glucitol 11 1 HSOBH 12 1 H 03H2 13 H OH ,PE¢
Wolkghdiataag 15 H SCBH 16 H 03H2 17 F IF H LF H
Puc 1ol 19 OH SBH 20 H 03H2 21 O mﬂ*éﬁvgzomsms
~lucitol 123 19 DEC 2006 WD 2005/ 047248

'PCT/ US2004/ 037715 23 d OH BH 24 1 GHO03H2 25 C H

OH26 O OH-lucitol 27 O OHO3H 28 C OH 03H2 29
C OHOH30 O H-lucgtol 31 O H 03H

Diethylazodicarboxylate (76.2 mg, 0.44 mmol, 68 uL) was added drop-wise to methy!
2,3,4-tri-O-benzyl-a-D-glucopyranoside (184.8 mg, 0.40 mmol), 3-bromophenol (72.3

- mg, 0.42 mmol), and triphenylphosphiné (115.0 mg, 0.44 mmol) dissolved in dry

tetrahydrofuran (2 mL) at 0 °C. The reaction was stirred for 16 h warming to room
temperature. The reaction was diluted into dichloromethane (30 ml) and washed with
5% sodium bisulfate (2 x 10 mL). The separated organic solution was dried over
anhydrous sodium sulfate_:, filtered, concentrated in vacuo and purified by chromatography
(20% ethy! acetate-dichloromethane) to afford methyl 2,3 ;4-tri-O-benzyl-6-0-(3-
-bromoPhenyl)-a—D-glucopyranoside (216 mg, 87% yield)

[00201] (3R4S)-1 ~(4-Fluorophenyl)-3-[(367-3-(4—ﬂuorophenyl)-3 -hydroxypropyl]-4-
[4-(4,4,5,5-tetramethyl-1,3 »2-dioxaborolan-2-yl)phenyl]azetidin-2-one (64.1 mg, 0.12
mmol), methyl 2,3,4-tri-0—benzyl-6-0—(3-bromophenyl)—D-glucopyranoside (54.6 mg,
0.09 mmol), and potassium carbonate (88 pL, 2 M aqueous solution) were dissolved in
1:1 toluen-ethanol (I mL total volume). The solution was degassed by evacuating the
vessel and flushing with argon three times. Tetrakis(triphenylphosphine)palladium (5.1
mg, 0.004 mmol) was added and the solution degassed twice. The reaction was heated at
85 °C for 1 h. LCMS and TLC (1:1 hexane-cthyl acetate) analysis indicated consumption
of the starting glycoside. The reaction was diluted into ethy] acetate (30 mL) and washed
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32 Cd OHO3H2 33 d 1 OHH34 d 1 COH-glucitol
G 1 HO3H 36 d d HO3H2 37 H 38_|UC|tﬁ§Q§%9fBEH
40 GBH2 41 CHO 42 OOH 43 H20H 44 sugar

ound 46 OH CHO . 47 H COOH 48 H
ﬁiﬁ?l‘i&gsé’?ﬁ OH G 1 cos | conpound 51 H3 OH ’%2004/037715
-lucitol 53 H3 SO3H 54 H3 03H2 55 H3 HO 56 H3 COCH

B ReE T mER TS St et et o SRR B et

6dceB@te (DxOl0uml.) The Gidnbilied Sehic extracts were dried over anhydrous sodium
sulfate, filtered, concentrated in vacuo and purified by chromatography (12 g silica gel,

~ 20% to 50% ethy! acetate-hexane) to afford methyl 2,3,4-tri-O-benzyl-6-0-(4'-{(28,3R)-1-
(4-fluorophenyl)-3-{(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
y1}biphenyl-3-yl)-a-D-glucopyranoside (70.0 mg, 85% yield). '"H NMR (300 MHz,
CDCl3) & 7.55 (d, ] =8.1 Hz, 2H), 7.39-6.84 (m, 29H), 5.01 (d, J = 10.8 Hz, 1H), 4.89-
4.30 (m, 3H), 4.73-4.64 (m, 4H), 4.52 (d, J = 11.1 Hz, 1H), 4.15-4.12 (m, 2H), 4.08-4.-1
(m, 1H), 3.94-3.90 (m, 1H), 3.77-3.71 (m, lH),I3.62. (dd, J=3.6 Hz, ] = 9.6 Hz, 1H), 3.39
(s, 3H), 3.13-3.10 (m, 1H), 2.03-1.89 (m, 4H) ppm
[00202]  Methyl 2,3 4-tri-O-benzyl-6-O-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(35)-3-(4-

fluorophenyl)—3-hydroxypropyl]-4—okoazetidin—2-yl}biphenyl—3 ~yl)-o-D-glucopyranoside
(70 mg, 0.08 mmol) was dissolved in absolute ethanol (3 mL). 10% Pd/C (wet, 14%
w/w) was added and the vessel sealed. The solution was degassed by evacuation and
flushing with hydrogen gas at balloon pressure. The reaction was monitored by TLC (1:1
hexane-ethyl acetate). Upon completion, the catalyst was filtered by passing through a
plug of Celite® and washing with additional ethanol. The filtrate was concentrated in
vacuo and purified by preparative HPLC (Polaris C18-A 10 250 x 21.2 mm column,
30% to 95% acetonitrile-0.1% trifluoroacetic acid in water) affording methyl 6-O-(4'-
{(25,3R)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3 ~hydroxypropyl]-4-oxoazetidin-
2-yl}bipheny1-3-yl)-a-D-glucqpyranosidc (18.1 mg, 36% yield); 'H NMR (300 MHz,
CDCLy/1% CD;0D) & 7.58 (d, I = 8.4 Hz, 2H), 7.38-7.23 (m, 7H), 7.17-7.14 (m, 2H),
7.04-6.92 (m, SH), 4.80 (d, J = 3.9 Hz, 1H), 4.70 (d, J =2.4 Hz, 1H), 4.67 (t, ] = 5.7 Hz,
1H), 4.37-4.33 (m, 1H), 4.26-4.21 (m, 1H), 3.92-3.87 (m, 1H), 3.74-3.45 (m, 3H), 3.42 (s,
3H), 3.18-3.10 (m, 1H), 2.01-1.88 (m, 4H) ppm; MS [M-OH]" 644.0

[00203]  Example 78. 6-O-(4"-{(2S,3R)-1-(4-Fluorophenyl)-3-[(35)-3-(4-
fluorophenyl)-3-hydroxypropyl] -4-oxoazet’idin-2—yl}biphenyl-B-yl)-D-glucitol
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Sodium borohydride (1.6 mg, 0.04 mmol) was added to 6-O-(4'-{(25,3R)-1-(4-
fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3 -hydro_xypr_opyl]-4-oxoazetidin-2-yl}biphenyl;
3-yl)-D-glucopyranose (26.3 mg, 0.04 mmol) dissolved in 80:20 acetonitrile-water (1mL)
at room temperature. The reaction was stirred for 10 min at room temperature monitoring
by LCMS. Upon completion, the reaction was diluted with 50:50 acetonitrile:water (3
mL) and filtered through a Whatman 0.45 uM glass microfiber ﬁltef then purified by
preparative HPLC (Polaris C18-A 10y 250 x 21.2 mm column, 30% to 95% acetonitrile-
0.1% trifluoroacetic acid in water) affording 6-0—(4'-{(28,3R)—l-(4-ﬂu0rophenyl)-3-[(3S)-
3-(4-fluorophenyl)-3-hydroxypropyl] -4-oxoazetidin-2-yl} biphenyl-3-yl)-D-glucitol (21.2
mg, 80% yield). 'H NMR (300 MHz, CDCl3/1% CD30D) & 7.58 (d, J = 8.1 Hz, 2H),
7.39-7.24 (m, 7TH), 7.17-7.15 (m, 2H), 7.04-6.92 (m, 5H), 4.71 (d, J = 2.1 Hz, 1H), 4.68 (,
J=6.3 Hz, 1H), 4.31-4.27 (m, 1H), .19-4.14 (m, 1H), 4.08-4.02 (m, 1H), 3.97-3.95 (m, -
1H), 3.86-3.65 (m, 4H), 3.14-3.12 (m, 1H), 2.01-1.88 (m, 4H) ppm; MS [M+HCO,T
694.0

Scheme IV
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[00204]  Tllustrated in Scheme IV is the general method for the preparation of
cholestero} absorption inhibitors of general formula IV-3. Imines IV-2 are made by
refluxing anilines with the appropriate aldehydes in isopropanol. Condensation of imine
IV-2 with the ester enolate of compound IV-1 affords the azetidinone IV-3. In the case
where X is sulfur, one equivalent of an appropriate dxidizing agent such as MCPBA can
be used to convert to the sulfoxide, two equivalents can be used to synthesize the sulfone.
Where X is nitrogen, one equivalent of an appropriate oxidizing agent can be used to

convert the secondary amine to a hydroxylamine (following deprotection).

. R 1) LDA/ THF R@ o
X._ _CO,Et S N '
R@/Lka o 2) R R
X
V-1 , R R
N
Qo

R
V-2

[00205]  The following examples were also prepared according to the methods
described above:
[00206]  Example 81. (3R,48)-4-(3',4'-dimethoxybiphenyl-4-yl)-1 -(4-fluorophenyl)-3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropyljazetidin-2-one
[00207]  Example 82. (3R,4S)-1-(4;ﬂuorophenyl)-3-[(3S)-3-(4-ﬂuorophenyl)-3-
hydroxypropyl]-4-[3'-(methylthio)biphenyl-4-yi]azetidin-2-one
[00208]  Example 83. (3R,4S)—4-[3'-(dimethylamino)biphenyl-4-yl]-1-(4-
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[00210]  Example 85. 4-{(28,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl }-5-methoxybiphenyl-2-carbaldehyde

[00211] Example 86. (3R,4S)-4-(3'-a.mi'nobiphcnyl-4-yl)-1-(4—ﬂuorophenyl)~3-((3 S)-3-
(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00212]  Example 87. (3R,4S)-4-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]}-1-(4-
fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00213]  Example 88, (4'-{(28,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-4-yl)acetic acid

[00214]  Example 89. methyl 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3 S)—B—(4—
fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-4-carboxylate

[00215]  Example 90. (3R,4S5)-4~(3',5'-dimethylbiphenyl-4-y1)-1-(4-fluorophenyl)-3-
' [(3 S)—3-(4-ﬂuorophenyl)—3-hydroxypropyl]'aietidin-Z—one

[00216] Example 91. (3R,48)-1-(4-fluorophenyl)-3-[(3 S)—3-(4-ﬂubrophenyl)-3-
hydroxypropyl}-4-[4-(2-naphthyl)phenyl]azetidin-2-one

[00217]  Example 92. (3R,45)-1-(4-fluorophenyl)-3-{(3S)-3-(4-fluorophenyl)-3-
hydroxypropyi]—4—[3'—(triﬂuoromethyl)biphenyl—4-yl]azetidin-Z-one

[00218)  Example 93. (3R,48)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl}-4-(3'-methylbiphenyl-4-yl)azetidin-2-one

[00219] - Example 94. (3R,48)-4-(4'-fluoro-3'-methylbiphenyl-4-y1)-1 -(4-fluorophenyl)-
3-[(38)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one |

[00220] Example 95. 4'-{(28,3R)-1-(4-ﬂuor0phenyl)-3-[(3S)-3-(4-ﬂuoropheny1)-3-
hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-3-yl B-L-glucopyranoside

[00221]  Example 96. (3R,4S)-1-(4-fluoropheny!)-3-{(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]—4-(2',3',4'-trimethoxybipheny174-yl)azeﬁdin-2—one

[00222]  Example 97. (3R,48)-4-(2',4'-dimethoxybiphenyl-4-yl)-1-(4-flucrophenyl)-3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropylJazetidin-2-one

(00223])  Example 98. (3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
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[00225]  Example 100. (3R,45)-4-(3"-ethoxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-[(3S)-
3-(4-fluorophenyl)-3-bydroxypropyljazetidin-2-one

[00226]  Example 101. (3R,4S)-4-(4"-ethoxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-[(3S)-
3-(4-flucrophenyl)-3-hydroxypropyl]azetidin-2-one

'[00227] Example 102. (3R,4S5)~-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-(4'-hydroxy-3'-methoxybiphenyl-4-yl)azetidin-2-one

(00228]  Example 103. (3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3- (4-ﬂuoropheny1)-3-
hydroxypropyl]-4-(3'-propoxybiphenyl-4-yl)azetidin-2-one

[00229]  Example 104. 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl}-5-hydroxybiphenyl-2-carbaldehyde )

[00230]  Example 105. (3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-(3'-isopropoxybiphenyl-4-yl)azetidin-2-one

[00231]  Example 106. 4'-{(25,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl}-4-oxoazetidin-2-yl} —4—hydroxybipheny1~3-carboxy1ic acid

f60232] Example 107. (3R,4S)-4—(3',5'-dixriethoxybiphenyl-4—yl)—1-(4—ﬂuorophenyl)-3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00233] Example 108. (3R,45)-4-(2'4'-dihydroxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-
[(3S)—3-(4-ﬂuorophcnyl)—3-hydrqupropyl]azctidin-2-one

(00234]  Example 109. (3R,45)-4-(3'-butoxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-[(3S)-
3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

{00235]  Example 110. 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl}-4-oxoazetidin-2-yl}-3-hydroxybiphenyl-4-carboxylic acid

[00236]  Example 111. (3R,4S)-4-(3"-fluoro-5'-methoxybiphenyl-4-yl)-1-(4-
fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00237]  Example 112. (3R,4S)-4-(3"-fluoro-5"-hydroxybiphenyl-4-yl)-1-(4-
fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropylJazetidin-2-one

[00238]  Example 113. (15)-1,5-anhydro-1-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-
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[00240] Example 115. (4'-{(25,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl}biphenyl-3-yl)boronic acid

[00241]  Example 116. (1R)-1,5-anhydro-1-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-
(4-fluorophenyl)-3-hydroxypropyl}-4-oxoazetidin-2-yl } biphenyl-4-yl)-L-glucitol
[00242] Example 117. 2,6-anhydro-1-deoxy-1-(4"-{(2S,3R)-1-(4-fluorophenyl)-3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-3-yl)-D-glycero-
D-gulo-heptitol

[00243] Example 118. 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3~(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl }biphenyl-3-sulfonic acid

[00244]  Example 119. (3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-(3'-mercaptobiphenyl-4-yl)azetidin-2-one

[00245]  Example 120. 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl}-N,N,N-u'imethylbiphenyl-B-aminium

[00246] Example 121. (3R,4S5)-4-(3,3'-dihydroxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00247]  Example 122. (4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxo-1 -phenylazetidin—Z—yl}biphenyl-S-yl)phosphonic acid

[00248]  Example 123. (3R,4S)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl}-4-[3-
hydroxy-3'-(methylsulfonyl)biphenyl-4-yl]-1-phenylazetidin-2-one

[00249]  Example 124. (3R,4S)-1-biphenyl-4-yl-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]—4-(3'-hydroxybiphenyl-4-yl)azetidin-2—one

[00250]  Example 125. (3R,4S)-4-(3,4"-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(4-
fluorophenyl)-3-hydroxypropyl]-1-phenylazetidin-2-one.

[00251] Example 126. Dimethyl [4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl]phosphonate
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prepared in analogous manner to dimethyl [3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDphenyljphosphonate (Example 60) starting with 4-chlorophenol instead of 3-
chlorophenol. Dimethyl [4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDphenyljphosphonate product was obtained as a light yellow oil (90%); '"H NMR (300
MHz, CDCl;) & 7.86-7.95 (m, 2H), 7.84-7.82 (m, 2H), 7.43-7.50 (m, 1H), 3.76 (s, 3H),
3.73 (s, 3H), 1.34 (s, 12 H) ppm; MS [M-+H] 312, [2M+H] 625.

[00252] Example 127. (4'-{(25,3R)-3-[(38)-3-(4-Fluorophenyl)-3-hydroxypropyl]}-4-
oxo-1 -phenylazetidin-2-yl}-3'-hydroxybipheny!l-4-yl)phosphonic acid

prepared in analogous manner to Examj:le 61 using dimethyl [4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenylJphosphonate (Example 126) in the reaction scheme
instead of dimethyl [3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]phosphonate
(Example 60). Final purification by reverse-phase HPLC (Polaris C18-A 10p 250 x 21.2
mm column, 30% to 59% acetonitrile-0.1% trifluoroacetic acid in water) afforded (4-
{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3 -hyd._roxypropyl]-4-oxo- 1-phenylazetidin-2-yl}-3'-
hydroxybiphenyl-4-yl)phosphonic acid as a white powder (62%); '"H NMR (300 MHz,
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Example 128. Sodium 4'-{(25,3R)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-
phenylazetidin-2-yl}-3'-hydroxybiphenyl-4-sulfonate

/o

O O Ng

5-Bromo-2-{(2S,3R)-3-[(3S)-3-{[tert-butyl(dimethyl)silylJoxy}-3-(4-
fluorophenyl)propyi]-4-oxo-1-phenylazetidin-2-yl} phenyl acetate (850 mg, 1.36 mmol)
and 4-thioanisoleboronic acid (252 mg, 1.50 mmol) were dissolved in dioxane (13.6 mL).
Cesium carbonate (882 mg, 2.71 mmol) and solid biS(l-adamantylamine)palladium(O)
(113 mg, 0.21 mmol) were added and the v;ssel was vacuum/nitrogen purged (3x). The
reaction was stirred vigorously for 4 h at 80 °C under a nitrogen atmosphere and then
cooled and reacted with acetic anhydride (0.70 mL, 7.3 mmol) and 4-dimethylamino-
pyridine (185.6 mg, 1.52 mmol). After 15 min, the mixture was poured into 1.0 N
hydrochloric acid (60 mL), extracted with 1:1 ethyl acetate-hexane (60 mL), washed with
brine (60 mL), dried over sodium sulfate, filtered, concentrated and purified by
chromatography (40 g silica gel, 5% to 50% ethy! acetate-hexane) to afford 4-{(25,3R)-3-
[(385)-3-{[tert-butyl(dimethyl)silyljoxy}-3-(4-fluorophenyl)propylj-4-oxo-1-
phenylazetidin-2-yl}-4'-(methylthio)biphenyl-3-yl acetate (478 mg, 52% yield) as a white
foam; Ry 0.41 (1:4 ethyl acetate-hexane).

[00253]  4-{(2S,3R)-3-[(35)-3-{[fert-butyl(dimethyl)silyljoxy}-3-(4-
fluorophenyl)propyl]-4-oxo-1-phenylazetidin-2-yl } -4'-(methylthio)biphenyl-3-yl acetate
(478 mg, 0.713 mmol) was dissolved in dichloromethane (20 mL) and cooled to 0 °C. 3-

Chlorobenzenecarbo-pcroxoic'acid (134.5 mg, 0.779 mmol) was added in portions while
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was dissolved in dichloromethane (10 mL) and the Pummerer rearrangement was effected
by the addition of trifluoroacetic anhydride (250 pL, 372 mg, 1.77 mmol). The reaction
was stirred at room temperature for 8.5 h and then concentrated with toluene and diluted
with a soiution of degassed methanol (3.0 mL), triethylamine (3.0 mL) and water (1.0
mL). After 2.75 h the golden yellow solution was concentrated, transferfed into a
polypropylene Falcon® tube with acetonitrile (10.0 mL) and diluted with 48%
hydrofluoric acid (1.0 mL). The reaction was stirred for 4 h at room temperature and then
poured into 0.5 M potassium phosphate (50 mL), extracted with ethyl acetate (60 mL),
washed with water (60 mL) and brine (60 mL), dried over sodium sulfate, filtered,
concentrated and purified by chromatography (40 g silica gel, 10% to 100% ethyl acetate-
hexane) to afford a mixture of compounds (some impurities and oxidized desired .
material). The residu'e\ was used as is in the next step.

[00254]  The residue was dissolved in dichloromethane (10 mL) and added drop-wise
to a solution of 3-chlorobenzenecarboperoxoic acid (489 mg, 2.83 mmol) in
dichloromethane (10 mL). Dichloromethane (5 mL) was used to help transfer the material
and the mixture was stirred at room temperahne for 15 min. The reaction was quenched
by addition of triethylamine (4 mL), concentrated, dissolved in methanol, filtered through
al45pn Whatman® ﬁltef, concentrated again, purified by reverse-phase HPLC (Polaris
C18-A 10p 250 x 21.2 mm column, 5% to 100% acetonitrile-0.1% triethylamine in water)
and treated with Dowex® sodium ion exchgmge resin to afford sodium 4'-{(2S,3R)-3-
[(35)-3-(4-fluorophenyl)-3-hydroxypropyl}-4-oxo-1-phenylazetidin-2-y1}-3'-
hydroxybiphenyl-4-sulfonate (249.0 mg, 57% yiéld) as a light pale purple solid; 'H NMR
(300 MHz, CD;0D) 6 7.88 (d, /= 8.6 Hz, 2H), 7.59 (d, J = 8.6 Hz, 2H), 7.35-7.19 (m,
7H), 7.14-7.11 (m, 2H), 7.03-6.97 (m, 3H), 5.14 (d, J = 2.2 Hz, 1H), 4.63-4.59 (m, 1H),
3.17-3.08 (m, 1H), 2.04-1.87 (m, 4H) ppm; MS [M-Na] 546.0
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316 CH3a O 03H2 317 CH3a O 2 CHO 318 H3a O 2 OOH 319
H3a OH 2 HR2OH 320 H38 COH 2 _sugar 321 CH3 O - 1 cosyl
compound 322 CH3 SH H 323 CH3 H -gl uci tol er&LDEHm
§§ 9@@472 5 H3. H 03H2 326 H3a SH HO 327 CHSTO SH 0

g H20H 329 H3a SH u gar 330 CH3 H B abpar1s
conpound 331 H3a CH3 )H 332 CH3 CH3 -lucitol 333 CH3
CH3 SOBH 334 H38 CH3 03H2 335 H3a CH3 HO 336 H3..
0PRSS scawithizy inyqstippaecommandaicsaited Byfable 3,30gdiRa with

I and ey BRI owi W 2 T S P s b

CHO 345 OCH3b OOH 346 b CH2OH 347 OCH3b u gar
348 OCH3b - 1 cos 1 und 132
Q
N
\Rz
OH

[00256] In these embodiments, R! and R%are independently chosen from H, F, CN, Cl,
CH;, OCH;, OCF;, OCF,H, CF3, CFH, and CH,F; R" is chosen from H, Cl, CH;, OCH;,
OH, B(OH),, and SH; R’ is chosen from OH, SO;H, PO;H,, CH,OH, COOH, CHO, D-
glucitol, a C-glysosyl compound and a sugar and only one R substitution is allowed on
any aromatic ring. For example, where R’ is ~OH, all of the other substituents on the
corresponding aromatic ring are H. Of course, where a given R group is H (e.g., R') all
of the substituents on the corresponding aromatic ring.q.re also H. In Table 4 when the R*
substituent position is defined as 3-, the substitution occurs at the position ortho to the
azetidinone ring. In Table 4 when the R* substituent position is defined as 2-, the
substitution occurs at the position meta to the azetidinone ring.

[00257} Eachrow in Table 3 defines a unique subset of R group substituents which can
be systematically substituted in an iterative fashion into Formula VIII at the positions
specified by each row of Table 4 to genérate specific compounds within Formula VIII.
For example, in Table 3, row 1, R'is H,-R2 isF,R*is OH, and R’ is OH. Substituting
this set of R groups into Formula VIII according to the placement defined by row 1 of
Table 4 (i.e., R! is ortho, R’is ortho, R* is 3- and RY is ortho) yields

- 0
©\N—f |
O on OH F
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1 9 DEC 200 WD 2005/ 047248 PCTI US2004/ 037715 349 CH3b
OH H 350 OCH3b H D-glucitol 351 OCH3b H SG3H 352
OCH3b OH GBH2 353 CH3b H CHO 354 CH3b OH OOH 9 BES 2006

W6Has/dibGH20H 356 OCH3b OH sugar 357 CH3b
| conpound 358 OCH3b CH3 OH 359 OCH3b H3 -91}’6?%%%"4%9’;"5

360 CH3b CH3 SG3H 361 OCH3b CH3 03H2 362 OCH3b. CH3

3@533 3 R0 2 Bl ST AR ol 1
rop¥iB b-phenyldzetidid-Ddone. 369 OCH3b C SGB8H 370 gH%b

ﬁﬁ&%sﬁ%ﬁa&&' CRAsdfas oo S0+ 08 Smpound

:ﬁ@ (%Efﬁg’) -3 Qﬁ%égﬂaﬁ-ﬁ%h@fﬁ&e&in—% -dnd Gik Hﬁklosealzégmg()ilues

380 CH3
m Table 3, row 1 to substitute Formula VIII according to Tab e 4, row 2,

Tables 5-20 comprise the compounds disclosed by substituting the substituents listed in

Table 3 rows 1-16 into Formula VIII according to the placement defined by each row in

Table 4. It should be understood that the compounds listed in Tables 5-20 are only a

small subset of the compounds described by the systematic iterative substitution of the

substituents in each row of Table 3 into generic Formula VIII according to the placement
. defined by each row of Table 4.

TABLE 3

Row| Rl R2 R4 R5
1 OH OH

2 H OH D-glucitol]
3 H F OH SO;H

4 H F OH  PO:H,

5 H H OH OH

6 H H OH D-glucitol
7 H H OH SOsH

8 H H OH POsH;
9 Cl OH OH

10 H Cl H ID-glucitol
11 Cl H  SO:H

12 H Cl OH PO;H,
13 F H OH OH

14 F H H -glucitol
15 F H OH SO:H

16 |F H IOH O3H;
17 |F F OH OH

18 OH -glucitol
19 F OH SOsH

20 F F OH PO;H,
21 Cl OH OH

22 [F 1 OH D-glucitol
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381 OCH3b OH 2 COCH 133 1 9 DEC 2006 WD 2005/047248

PCTI US2004/ 037715 382 CH3b B(OH)2 H20H 383 CH3b O 2

Sugar 384 OCH3b O 2 - lycos 1 conpound 385 Ch3opgs 26!
SH -lucitol 387 OCH3b SH SOBH 3

‘8@2&"5}65;8%% CH3b SH CHO 390 CH3b SH COOH 3918‘%@%&"?}#‘5

H20H 392 CH3b SH sugar 393 CH3b SH - gl ycosyl conpound

394 CH3b ¢H3 H 395 b CH3 -lucitgl 396 CH3b CH3

D28 F397 (F13b 03 H398 CH3b OCH3 HO 399 CH3b CH3
G o R KB, BBl T O s b 3 uch o
| H IXQG 9 2 gﬁ CHO— 408 409 CH2OH 410
28aF1411 Hgl yq@Hy|  dBreusiteld

27 (Cl H OH SO;H

28 [Cl H OH PO;H,

29 [Cl F OH OH

30 [Cl F OH D-glucitol

31 [C] F OH SO,H

32 [CI F OH PO,H,

33 |CI Cl OH OH

34 (Cl Cl OH D-glucitol

35 [Cl Cl OH SOsH

36 |Cl Cl OH PO;H,

37 H H H OH

38 H H H D-glucitol

39 H H SO;H

40 H H H PO3H;

41 H H H CHO

42 H H COOH

43 H H H CH,OH

44 H H H ugar

45 H H . |C-glycosyl compound

46 H H OH CHO .

47 | H  loH  [cooH

48 |1 H loH  |cH,0H

49 H H OH  lsugar

50 H H OH C-glycosyl compound

51 H H CH; [OH |

52 H H _ {CH; _ D-glucitol’

53 H H ICH3 SO;H

54 H H [CHy [POsH,

55 H H CH; CHO

56 H H  [CH; _ |COOH

57 H CH; CH,OH

58 H H CHj3 jsugar

59 H H CH; C-glycosyl compound

60 H H Cl OH
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412 H HO 413 OH COOH 414 OH CH20H 415 OH sugar 416 H
G 1 cos | conpound 134 - ---- -------- w
2005/ 047248 .1. 9 DEC 200 PCTI US2004/ 0377151949§c

gl ucitol 419 CH3 SOBH 420 CH3 CBHZ 421
o O s 1o HoON 494 o ugar 425F§HUS2004037715

-glycos | conpound 426 1 OH 427 1 -lucitol 428 1

43%'—117[ gig O 4:584%@9 ri-;r?’n];alcl]nrcmiélS g?(Z)—DOZ (2)l:||20|_|
188 [—IG—I)ZHI ucrlc 4&731-(()4 2 SOBH (438 OH CGBH2 439
3% 2 H440 &p—l 2 %2 44T OH Z K2OH
64 H CHO

65 H Cl COOH

66 H H Cl CH,0H

67 H Cl ugar

68 H H Cl __[C-glycosyl compound
69 H B(OH), |OH

70 H B(OH), D-glucitol

71 H B(OH), [SO;H

72 H H B(OH), [POsH,

73 H H B(OH), |[CHO:

74" H H B(OH), [COOH

75 H H B(OH), (CH,0H

76 H H B(OH), Isugar

77 H B(OH), (C-glycosyl compound
78 H SH OH

79 H H SH D-glucitol

80 H H SH SO;H

81 H H SH PO;H,

82 H SH CHO

83 H H SH COOH

84 H H SH CH,OH

85 H H SH . ugar

86 H H SH C-glycosyl compound
87 H H OCH; [OH.

88 H H OCH; _ D-glucitol

89 H H OCH; [SO;H

90 [H H OCH; POsH,

91 H H OCH; |CHO

92 H H OCH; |COOH

93 H H  |OCH, |CH,0H

94 H OCH; |sugar

95 H OCH;__|C-glycosyl compound
96 H F H OH

97 H F H D-glucitol
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442 OH 2 ugar 443 (OH 2 - 1 cos | conmpound 444 SH H
445 SH -glucitol 446 SH SO3H 447 SH O3H2 448 SH CHO
449 SH COOH 450 SH CH20H 451 SH sugar 452 Sy p 2006

wé compound 453 CH3 OH 135 19 DEC 2106
B, O TR 004, 057916 | 454 Gio - gl ucGRYS204937715

CH3 SGBH 456 OCH3 BH2 457 CH3 HO 458 OCH3 COCH

459, CH3 OH 460 sugar 461 CH3, C | cos |
coBEbund [F462 31114 A6%O0.H ucitol 464 SOBH 465 CBH2
f@ﬁl_i;tlgd {%2;1 { Gé6 _d;ﬁﬁﬁw4:69 sugar 470 G 1 cos |
100} F H CHO

101 H F '~ H COOH

102 H F H CH,OH

103 F H sugar

104 H F H C-glycosyl compound
105 H F OH CHO

106 H F OH COOH

107 H F OH  CH,OH

108 H F OH sugar

109 H F OH C-glycosyl compound
110 H F CH;... OH

11 H F  [CH, [D-glucitol

112 H F CHs SO;H

113 H F CH; PO5H;

114 H F CH; CHO

115 1 CH;  |COOH

116 H F CH; CH,OH

117 H F CH; ugar

118 H IF CH; -glycosyl compound
119 H F ICl OH

120 H F Cl D-glucitol

121 H F Cl SO;H

122 H F ICl PO;H,

123 H F Cl CHO

124 F ICl COOH

125 H F Cl CH,OH

126 H F Cl lsugar

127 H F Cl1 C-glycosyl compound
128 H F B(OH), |[OH

129 H F B(OH), D-glucitol

130 H F B(OH), [SO;H

131 H B(OH), [PO;H,

132 H. F (OH); |[CHO

133 H F B(OH), ICOOH

134 H F B(OH), (CH,0OH
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473 OH H2OH 474 OH sugar 475 H - 1 cos | conpound
476 H3 H 477 H3 -glucitol 478 H3 SGBH 479 H3 BH2
480 H3 CHO 481 CH3 OOH 482 CH3 H20H 483 C%gm hoos

‘gﬁémﬁ‘”—é%gycos | compound 485 C H 486 1 - lucit

H 488 O 03H2 489 O CHO 490 1 6&5@52993’837115
9 . DEC 2006 V\D2005/ 047248 PCT/ US2004/ 037715 491 O

49 ar 493 C 3- 1 cos || conpound 494 O 2
@ﬂ% Zib'l uci B¢PHy4B@aH 03H 497 |OH 2 CBH2 498
HO 491y G, 24c TRyl 80pddad CH2OH 501 O 2
02 2iSk 9T Yjggy T compotT 503 H OH
138 F SH D-glucitol
139 H ig SH SO;H
140 H F SH PO;H,
141 H F SH CHO
142 F SH OOH
143 H IF SH ICHOH.
144 H F SH Sugar
145 H F SH C-glycosyl compound
146 F OCH; _[OH
147 H F OCH; _D-glucitol
148 H F OCH; [SO;H
149 F OCH; [PO;H;
150 F OCH; [CHO
151 H _F _ locH; |COOH
152 H F OCH; - [CH,OH
153 H F OCH3 sugar
154 H F OCH; -glycosyl compound
155 H Cl H - OH
156 [H 1 H D-glucitol
157 H Cl H SO;H
158 H Cl H PO;H,
159 H ICl H ICHO
1160 H ICl H COOH
161 H cl M CH.O0H
162 H Cl jsugar
163 H Cl H - IC-glycosy! compound
{164 H Cl OH CHO
165 H | OH OOH
166 H Cl OH CH,OH
167 H Cl __ |0H  lugar _
168 H Cl OH C-glycosyl compound
169 Cl CH; OH
170 H 1 CH3 -glucitol
171 H ICl CH: _ ISO;H
172 H Cl CH;  POsH,
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504 H -glucitol 505 H O3H 506 SH 03H2 507 SH CHO
508 HCOOH . 509 SH 2H20H 510 SH sugar 511 H -gl
cosyl conpound 512 CH3 OH 513 OCH3 D-| u0|toI1SBEG 2008

%ﬁ? 515 CH3 03142 516 OCH3 2HO 517 COOH
H20H 519 OCH3 sugar 520 CH3 3- 1 chfsT"iS2°°4/°37715
conpound 521 d C]—| 522 A -lucitol 523 d SBH 524

C %%42 525 526 G COOH 5p7 O H20H 137 19
B 5120047y 72 ®CT/ US2004/ 0B7715 528 O sugar
524 | - | ygosylicugo 530 1 OH 2HO 531 d H COCH

|
AN el R o oot H Galycosyl

176 H Cl CH, ugar ,
177 H Cl CH; C-glycosyl compound
178 Cl Cl H

202 Cl  SH  |CH,0H
203 Cl SH ugar
204 Cl SH C-glycosyl compound

179 H Cl Cl D-glucitol
180 H Cl Cl SO;H
181 H Cl Cl PO;H,
182 Cl Cl CHO
183 H Cl Cl COOH
184 [H Cl Cl CH,OH
185 H Cl Cl sugar
186 H Cl IC1 C-glycosyl compound
187 H Cl B(OH), |OH
188 H Cl°  B(OH), D-glucitol
189 H i B(OH), {SO:H
190 H Cl  [B(OH), PO:H,
191H . [c B(OH), |CHO
192 H Cl B(OH), |COOH
193 H Cl (OH), {CH,0H
194 H ICl B(OH), sugar
195 4 Cl __ IB(OH), [C-glycosyl compound
196 H Cl - ISH OH
197 H Cl SH D-glucitol
198 H Cl SH SO;H
199 [H Cl  SH  [lposH,
200 H cl SH CHO
201 H Cl SH ICOOH -
H
H

205H ot locH; [oH
206 H Cl OCH; [D-glucitol
207 H Cl _ |OCH; ISO;H
208 |1 Cl  |oCH; [POsH, .
209 Cl  IOCH: [CHO
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5351 H3 H536 d 2H3 -glucitol 537 d 2H3 SO3H 538
1 2H3 BH2 539 d H3 CHO 540 O 2H3 COOH 541 1 2H3
CH2OH 542 1 H3 sugar 543 O 3H3 C-glycosyl cq

4 545 d d -lucitol 546 d 21 SBH 547 1
%é%é”%“]’%“ 811 CHO 549 1 1 COOH 550 1 O ®GFEI004837715
G d sugar .552 d 1 - 1 cos | conpound 553 C (OH 2

H 55 102-IuP|toI 5551 OH 2 SBH 556 O B(OH)2
@BHPH 557 0 OHOZHzHACE®ERI O 3( OH 2 |COOH ESEOS | 02
::glﬁ%crrri6 chy SIoEIZ BHEGH ° 2 O ko 564 S R T
Sty li:1138 Ch Sugay 2005/ 047248 PCTI US2004/ 037715

6p3 [ SH|epH2 OCH; _ (C-glycosyl compound

214 H CN H OH

215 H CN H D-glucitol

216 H CN H SOsH

217 H CN H POsH,

218 H CN H CHO

219 H CN H COOH
1220 H CN H CH,OH

221 H CN H ugar

222 H CN H C-glycosyl compound

223 H CN OH OH

224 H OH D-glucitol

225 H ICN OH SOsH

226 H CN OH POsH,

227 H CN OH CHO

228 N H OOH

229 H CN OH CH,OH

230 H CN OH ugar

231 H CN OH -glycosyl compound

232 H CN _ [CH; OH

233 H CN CH; [D-glucitol

234 H CN |CH; SO:H

235 H CN  [CH; PPOsH,

236 H CN CH3 CHO

237 H CN CH,3 ICOOH

238 H CN CH; CH.OH

239 H CN ICH; ugar

240 H CN CH; -glycosyl compound

241 H CN__[Cl OH

242 H CN Cl D-glucitol

243 H CN Cl SOsH

244 H CN Cl PO;H,

245 H CN Cl CHO

246 H CN Cl COOH

247 H CN Cl CH,OH
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566 d H2HO 567 d H COOH 568 A H CH2OH 569 G SH

sugar 570 d SH C-glycosyl conpound 571 O CH3 H 572

d CH3 - lucitol 573 1 CH3 SGBH 574 A CH318DEL 2865
576 1 CH3 COOH 577 1 CH3 CH2CH

vgﬁgaﬂr@”’m G CH3 _C-glycosyl conpound 580 If(é%ps]ggo%%%ns

-glucitol 582 SBH 583 CN 03H2 584 HO 585 CN COCOH

586, H20H 587 N sugaf 588 N~glycosyl conpound 589 N

g;gnpﬂkfganggLuchlt ﬂ' a%y gﬁ%ﬁsﬁﬁ%ﬂs&oiﬁﬁ ' 593
C o) 0

ggg: ;.b?é H H&OM compound —5P8 N H3 H 599 N H3

251 H CN  [B(OH), D-glucitol

252 H CN  B(OH), |SO;H

253 1 CN __ B(OH), PO:H,

254 H CN  B(OH), [CHO

255 H CN __ [B(OH), ICOOH

256 [H CN  B(OH), |CH,0H

257 H CN  B(OH), kugar

258 H CN B(OH), [C-glycosyl compound

259 H CN SH o

260 H CN SH D-glucitol

261 H CN SH [So,H

262 H CN SH [PO,H,

263 [H CN [SH [cHO

264 [H CN [SH [CooH

265 [H CN SH [CH,0H

266 |H CN kH gar

267 H CN SH C-glycosyl compound

268 [H CN [OCH; [OH

269 H CN OCH; [D-glucitol

270 H CN  |OCH; [SOH

271 H CN |0CH; [POH,

272 H CN  jocH; lcHO

273 H CN_ IOCH; ICOOH

274 H CN __ [OCH; |CH,OH

275 H CN  |OCH; |sugar

276 H CN OCH; _ [C-glycosyl compound

277 H CH,® H OH

278 H CH,® H D-glucitol

279 H CHy H SO,H

280 H ICH;* H PO;H,

281 H CH:* H CHO

282 H CH: H  ICOOH

283 H CH;" CH,OH
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600 CN H3 SGBH 601 CH3 03H2 602 CN CH3 CHO 139 .1 9
DEC 2006 WO 2005/ 047248 PCT/ US2004/ 037715 603 CN CH3

COOH 604 H3 CH20H 605 CN H3 sugar 606 CN CH3 @?pr € 008!
}656‘7%3607CNC' H 608 CN O -glucitol 609 CN C
PR N0 0sre 611 O 2HO 612 O 200 PCRESIGRTIS
ad H20H 614 1 sugar 615 A 2- 1 cos | conpound 616 O

617 N O 2 -glucitol "618 CN OH 2 SO3H 619 CN O 2

2 H
ol o20gy algtt 1Obgg1 O B(a 2] 200 o2z oz
@8fddund |BRE SH H 64BghcdM coglpomid pl 627 N SH 03H
628 [ SH P32 [§29 Cj;pH HO 630 CN H 200H
287 H CH;* [OH D-glucitol

288 H CH;* [OH  SO.H

289 H CH;' OH  [POH,

200H  JcH® loH  fcwO

291 H CH: |OH |cooH

292 H CH;' |OH  [CH,OH

293 H CH* [OH gar

294 H CH;* [OH C-glycosyl compound

295 H CH: ICH; 10H

296 H CH;* |CH, D-glucitol

297 H CH:* [CH;  SO;H

298 H CH:* [CH; [PO:H,

299 H CH:* [CH; ICHO

300 H CH* CH;  |COOH

301 H CH:* [CH;  |CH,OH

302 H CH;* |CH;  bugar

303 H CH:* [CH; IC-glycosyl compound

304 [H CH:® [cl OH

305 H CH:* [Cl D-glucitol

306 H CH;* [Cl SO:H

307 H CH:* [cl PO,H,

308 H CH:* [l CHO

309 1 CH:* [l COOH

310 H CH* [l CH,OH

311 H CH," [cl ugar

312 H CH;* (CI C-glycosyl compound

313 H CH;* [B(OH), |OH

314 H CH:* _[B(OH); D-glucitol

315 H CH:® _[B(OH), ISO;H
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631 N SH 2H20H 632 CN SH sugar 633 N H -gl ycosyl
compound 634 CH3 H 635 CN CH3 -glucitol 636 CN OCH3 .
SO3H 637 OCH3 03H2 638 N CH3 HO 639 CN OCHB9QBECON208s
%égo‘%ﬁ‘{[? C 2006 WD 2005/047248 PCTI US2004/ 037715

H20H 641 CN OCH3 ' ugar 642 CH3 -PGE/E3804/037715
conpound 643 H38 OH 644: H38 -lucitol 645 CH38 SO3H

646 H38 OBH2 647 CH38 HO .648 CH38 OOH 649 H38 H2OH

T s B oL o, e 0
H 656Q1:Iaé8h3{ QIO CBB7 CH38 H COpH 658 CH38 H H2CH

G @L—g&} aﬂhsu%\( l-@?%&'ﬁﬁS OH -gl cos | compound 661

Moo i M

319 [H CH;' [B(OH), |CH,OH

320 [H CH;* [B(OH), kugar

321 H CH;® B(OH)Z IC-glycosyl compound

322 [H CH;* [SH OH

323 H CH;* ISH D-glucitol

34 H  [CH [SH  SOH

325 H CH,* SH PO-H,

326 [H CH:" [SH  {CHO

327 H CHs* [SH COOH

328 H CH;* [SH CH,0H

329 H CH," [SH sugar

330 H CH;* [SH C-glycosyl compound

331 H CH:" |OCH; [OH

332 H CH:* |OCH; DD-glucitol

333 H CHs® OCH; [SO;H

334 H ~  ICH* |OCH; [POsH,

335 H  [CHY |0CHs [CHO

336 H CH;* |OCH; [COOH

337 H  |CHs" |OCH; [CH,0H

338 H  ICH* |OCH, |ugar

339 H ICH;* |OCH; _[C-glycosyl compound

340 H OCH3® H OH

341 H OCH3® H D-glucitol

342 H OCH3® H SO;H

343 H OCH3*H . PO:H,

344 H OCH3® H CHO

345 OCH3"® COOH

346 H OCH3*H = [CH,0H

347 H OCH3® h Sugar

348 H - locH3 H C-glycosyl compound
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662 H38 CH3 -lucitol 663 CH38 H3 SO3H 664 H38 H3

BH2 665 CH38 H3 CHO 666 CH38 H3 COOH 667 CH®SDEES 2006
WOR2@s04248 H38 H3 Sugar 669 H38 H3 - 1 cos 1 coeowaspehs/o3771s

670 H38 1 H 671 CH38 O D-glucitol 672 CH38 Cd O3H
141 1 DEC 2006 WD 2005/047248 PCT/ US2004/ 037715 673
CHSE;H;:I OpH2 674 CH3 p O HO 675 H3§ O OOH 676 CH3a

9 o %531*1‘3 Fhr 678 CH38 O - 1 cosyl

gg}‘rﬁpund (ﬁﬁ%b O 2@_ g%E!CHSS O2|lucitol 681 H38
03H1662 l 8 O2 CHO 684

)
B‘HBE-I P3( OCH 68SOGH3 a OH 2 H20H 686 H38 (O 2
2£ 687 G [OH 2 - cosyl conpound 688 CH38 H H

g QCHZ OH, CH3a H SO3H| 691 CH38 H 03H2

SSRHCH38 B@®IoH  |CHO
354 H OCH3°|0OH  ICOOH
355 H OCH3°|OH  [CH,0H
356 H OCH3" [OH  |sugar
357 H CH3"® [OH C-glycosyl compound
358 H OCH3°[CH; [|0H

359 H OCH3® [CH;  [D-glucitol
360 H OCH3" [CH;  SO;H
361 H OCH3" [CH;  [PO,H,
362 H OCH3" |CH;  [CHO
363H  |OCH3|cH;  |COOH

364 OCH3" |CH; CH,OH

365 |0 OCH3" |CH;  lsugar

366 H OCH3" |CH; C-glycosyl compound
367 H OCH3® [l OH |

368 [H OCH3" [CI D-glucitol

369 H OCH3® [cl SO;H

370 H OCH3" [C1 PO;H,

371 H OCH3° Il ~ [CHO

372 H OCH3® [C1 COOH

373 H OCH3" [Cl CH,OH

374 H OCH3" [C] sugar

375 H OCH3® [Cl C-glycosyl compound
376 H OCH3" B(OH), [0OH

377 H OCH3® [B(OH), [D-glucitol

378 H OCH3® B(OH), [SO;H

379 OCH3® B(OH), PO;H,
380 OCH3" B(OH), ICHO
381 OCH3® B(OH), |COOH

a5

=
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693 CH38 SH OOH 694 H38 SH CH2OH 695 H3a SH sugar
696 H3.' SH G lycos | conmpound 697 H38 CH3 OH 89EC 2006

We2e0503r38- | uci t ol

699 H3a OCH3 SO3H 700 CH3a@c@n%2004/037715

O3H2 701 CH38 CH3 HO 702 CH3a CH3 COCH 703 CH3a

OCH3 CH2OH 704 H3a CH3 -sugar 142 1 9 DEC 2006 WO
2006/ 047248 PCT/ US2004/ 037715 705 3' (2H38 10CH3 - 1
IWBHL con B(OX), OH 707 OCH3' |- lucitol 708
%WH 709 G 03HZ 710 CHBb CHQ) 711 Cl-13b OOH
2 CH3 b CHZ o132 b Cgl cos |
Ipnpound otk Wsdin vars %QdCH -glucitol 717
G—OFD3H— 118~ CF piiftosfodtgiihd b I oo 720
WIE 4 OGH3BH ocHOH H HP0H 722 QCH3' OH sugar 723
fER O Bodstden | cpimasng
387 H OCH3" |SH SO;H
388 H OCH3® |[SH PO,H,
389 H OCH3" [SH CHO
390 H OCH3" |[SH COOH
391 H OCH3® |SH CH,OH
392 H OCH3" ISH Sugar
393 H OCH3® [SH C-glycosyl compound
394 H OCH3® |0CH; [OH
395 H OCH3" |OCH;  D-glucitol
396 H OCH3® IOCH; [SO;H
1397 H OCH3® JOCH; [POsH,
398 H OCH3" [OCH; .[CHO
399 M OCH3® [OCH; |COOH
400 H OCH3® |[OCH; [CH,OH
401 [H OCH3" [OCH; sugar
402 H OCH3" [OCH;  [C-glycosyl compound
403 [F H H OH
404 |F H H D-glucitol
405 [F H H SO;H
406 [F H H PO;H,
407 FF H H CHO
408 F H H  |COOH
409 [F H H CH,OH
410 [F H H sugar
411 [F H H C-glycosyl compound
412 [F H OH CHO
413 [F H OH COOH
414 F H OH CH,OH
415 F H OH sugar
416 F |OH C-glycosyl compound
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724 OCH3b CH3 COH 725 OCH3b H3 -gl ucitol

726 CH3b H3

SBH 727 OCH3b 2H3 O3H2 728 OCH3b CH3 HO 729 .U{ﬂEC 2008
WQREDSO61348 730 CH3b CH3 H20H 731 OCH3b CH3 Sugél’lCTmomgnﬂls

CH3b H3 G 1 cos | conpound 733 OCH3b C OH 734
1 -glucitol 735 OCH3b C 03H 736 CH3b 1 03H2 737
1 17 b d COOH 143 1p DEC 2006 WO
497_n|£$m47 8 D(*%?‘hqon 037715 739 QCH3b O H2OH 740
o e oY | Tk thab o
AN 7481 ocryOBsoH Sabkp 746 OCH3| b B(OH) 2- CHO 747
435 c3bHbH ;qﬁ&aitol H@53 CH3b SH S{BH 754 CH3b 3H
493 H H;  [COOH
423 [F H CH;  [CH,0H
424 [F H CH;  |sugar
425 F H CH; C-glycosyl compound
426 [F H Cl OH
427 F H Cl D-glucitol
428 [F Cl SOsH
429 [F H Cl PO;H,
430 |F H Cl CHO
431 [F H Cl COOH
432 F H Cl CH,OH
433 IF . H Cl sugar .
434 IF H Cl C-glycosyl compound
1435 F B(OH), [OH
436 [F H B(OH), [D-glucitol
437 F H B(OH), SOsH
438 [F H B(OH), [PO;H,
439 [F 1 B(OH), [CHO
440 |F- H B(OH), [COOH
441 FF H B(OH), {CH,OH
442 [F H  B(OH), kugar
443 F H B(OH), |C-glycosy! compound
444 F H SH OH
445 [F H SH D-glucitol
446 [F H SH SOsH
447 FF H SH PO,H,
448 [F H SH CHO
449 FF H SH COOH
450 [F -H SH CH,OH
451 F H SH lsugar
452 |F H SH C-glycosyl compound
453 F H OCH; |OH
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755 CH3b SH CHO 756 OCH3b H OOH 757 CH3b SH CH2OH

758 CH3b SH sugar 759 OCH3b H - 1 cosyl conpount DZ60206
WOCHBH04RIB OH 761 CH3b OCH3 -1 ucitol

763 CH3b OCH3 03H2 764 OCH3b OCH3 HO 765 CH3b CH3

766 CH3b OCH3 CH20OH 767 OCH3 b OCH3 sugar 768 (I:H36

762 OCl'BbP@’tﬁJsﬁm/bbwm

4 } QgﬂlHl 32 lf‘lo 'g;Elf ﬂ]_fg}i‘c’g gngf E\AZZ“O \C/j\o zloggll E)Z|724g71

4FSH US2004/ 037jotdy, 79,8 HO 774 O [COOH 775 O H2CH
T suqQ, gar [/ . aTrCgrycosyl comppund 778 C H HO

4 A _H 8 Pbs 781 d sugar 782 d H

457 F cos I;(.Icorrpp;y@};i3 8o C CH3 H 784 A CH3 -gl ucitol

458F © “H " locH, |COOH

459 [F H OCH; |[CH,OH

460 F H  |oCH; jugar

461 F H OCH; (C-glycosyl compound

462 IF [F H OH

463 IF F H D-glucitol

464 F F H SO;H

465 F IF H POsH,

466 [F F H CHO

467 IF H COOH

468 |F F H CH,OH

469 F F H lsugar

470 F F H C-glycosyl compound

471 F IF OH CHO

472 F F OH COOH

473 F F OH  [CH,OH

474 OH sugar

475 F OH C-glycosyl compound

476 F F CH; OH

477 F g CH, b-glucitol

478 [F IF ICH; SO;H

479 F F CH; PO3H,

480 F F CH; |cHO

481 F CH; _ |COOH

482 [F CH, CH,0OH

483 |F CH3; sugar

484 F CH; IC-glycosyl compound

485 F [F Cl OH

486 [F IF Cl D-glucitol

487 FF F Cl SO;H

488 F Cl 0O3H,

489 F F Cl CHO

490 F F Cl ICOOH
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786 G H3 03H2 787 A CH3 CHO 788 A H3 OCH 789 d

CH3 CH2OH 790 O CH3 sugar
woasBmynds 792 A d H 793 d d

791 d CH3 C gl COﬂgDEC 2006
-lucitol 794P@mﬂszé’014/037715

SO3H 795 A O O03H2 796 A O CHO 797 A d
798 A 1 2H20H . 799 A d sugar 800 A 1 - 1 cos I
802 A B(OH)2 -lucitol 803

B(OH)2 CHO 806
Cl B(OH) 2 sugar

b . 19. DEC 2006
01 HOH 811 A H
H2 814 d H CHO

4&‘1’“&“”‘1&;}801 2o R Carp a0t
4QR JFOH 7 d 2 H20H 808
4_§9 FC' OhFZ | gl y c050b1ve 0530 Qo Tountd
0519472481 PCT/ 11
49¢, itoI Fg12 GOHs@H 813 d H
435%F O HECOOH midenCipeifelie O
496 [F WF B(OH), [SO:H
497 F B(OH), [PO;H,
498 F F B(OH), [CHO
499 F F B(OH), |COOH
500 |F F B(OH), |CH,OH
501 [F F B(OH), psugar
502 F F B(OH), [C-glycosyl compound
503 FF - F SH OH
1504 F F SH D-glucitol
505 [F F SH  SO;H
506 |F F SH PO;H,
507 F F SH CHO
508 F H COOH
509 [F F SH CH,OH
510 F |F SH sugar
511 F F H C-glycosyl compound
512 F F OCH; |OH
513 F OCH; |D-glucitol
S14 |F IF OCH; |SOsH
515 |F F OCH; [PO3;H,
516 |F F OCH; |CHO
517 F OCH; |[COOH
518 |F F OCH; [CH,OH
519 FF F OCH; sugar
520 Fm F OCH;  [C-glycosyl compound
521 F Cl H OH
522 Cl H D-glucitol
523 Cl H SOsH
524 [F Cl H PO;H,
525 F Cl H CHO
526 F Cl H COOH
527 F Cl H CH,0H
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817 A H sugar 818 A H C-glycosyl conmpound 819

CH3 OH 820 21 CH3 -glucitol 821 C CH3 G3H 813 Qﬁc 2406
WQz85/05R88 823 CI CH3 CHO 824 21 CH3 COOH 82BCTRUSIDBIB037715

2H20H 826 21 CH3 ugar 827 d CH3 2- 1 cos | conmpound

828 C OH 829 A -lucitol 830 A SOBH 831 1 BH2

Sig’&: CI* E& 833&{1mm 834 d H0H Sgg?"C: IS_|ug%_|836
588 0 HGIH20HH 840 -gl-)lCQS)’dLomgmde H 2- Iycos |
sgggpound c1842 IDH—IS HIc4@ 21 H3 -lTucifol 844 O H3
5? L DE?CLP 506 ? 200 9 B .Zio—FBCTl US2 82/7087752 O 146
532 FF Cl OH CH,OH

533 F ° Cl OH isugar

534 F Cl OH C-glycosyl compound

535 F Cl _|CH, loH

536 [F CI  ICH;  D-glucitol

537 F Cl CH3 SOsH

538 F Cl ICH; POs;H,

539 [F Cl ICH; CHO

540 F Cl CH; COOH

541 [F Cl CH3 CH,0H

542 Cl CH; sugar

543 [F Cl CH; - |[C-glycosyl compound

544 F Cl Cl OH

545 F Cl Cl ID-glucitol

546 |F Cl Cl SO3;H

547 |F Cl Cl PO,H;

548 [F Cl Cl CHO

549 [F Cl Cl COOH

550 [F Cl Cl CH,0H

551 F Cl Cl sugar

552 [F Cl ICl C-glycosyl compound

553 |F CL  [B(OH), OH

554 [F Cl IB(OH); D-glucitol

555 F Cl B(OH), ISO:H

556 [F Cl  [B(OH), POsH;

557 F Cl B(OH), (CHO

558 [F Cl [B(OH), [COOH

559 F Cl B(OH), |CH,OH

560 FF Cl B(OH), lsugar

561 |F Cl B(OH), [C-glycosyl compound

562 [F Cl SH OH

563 [F ICl SH D-glucitol

564 [F Cl SH SO;H
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848 31 CH3 H20H 849 O CH3 sugar 850 C 3" 3H3 2- 1

cosyl

conpound 851 d d H852 d d

-l ucitol 189ECCROS

W@R00SO3148 854 31 C 03H2 855 G d HO 856 C perde¥dadosr7is
857 d d CH2OH 858 O F pi sugar 859 d 3" 21

3H2 864 A O 2

H20H 867 C OH 2

conmpound 869 C SH OH 870

a SH 03H2 873

2H20H 876 O SH

378 C OCH3 H 879

1 d CH3 03H2

2-glycosyl conpound 860 C O OH 861 C B(OH) 2

-glucitol; 862, OH|03H 863 C OO0
865 |C OﬂSZJSM-h’OﬁEG C B(OH) 2

35aF 868 @1 O 2\9p gl y

3 [ OGP Tl ©71 [T SOt 872,

s6BgBr 87/CO SH 1 JOH,OHconpound ¢

4go fH3 D-jruci t @y 8805119“ CH3 SO03H 8%

570 [F |Cl SH C-glycosyl compound

571 F Cl OCH; |OH

572 F Cl OCH; [D-glucitol

573 FF Cl OCH; [|SO;H

574 [F Cl  |(OCH; [POs;H,

575 F Cl OCH; |[CHO

576 [F Cl OCH; |COOH

577 F Cl  |OCH; [CH,0H

578 FF Cl OCH; |sugar

579 [F Cl OCH; |C-glycosyl compound

580 [F CN H OH

581 [F ICN H D-glucitol

582 [F ICN H SOs;H

583 F CN H PO,H,

584 F CN H CHO

585 [F CN H COOH

586 [F - ICN H CH,OH

587 [F CN H sugar

588 IF CN H IC-glycosyl compound

589 IF CN OH OH

590 F CN OH D-glucitol

591 [F CN OH SO;H

592 F CN |OH PO;H,

593 F CN OH CHO

594 [F CN |0OH _ (COOH

595 F - CN OH CH,OH

596 [F CN OH sugar

597 [F CN OH C-glycosyl compound

598 F CN CH; OH

599 |F ICN CH, ID-glucitol

600 [F CN CH; SO;H

601 F CN CH; PO,H,

602 F CN CH;3 CHO
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882 21 CH3 CHO 883 O CH3 200H 884 O OCH3 2H2CH 147

.1 9 DEC 2006 WO 2005/047248 PCTI US2004/ 0377151 988K¢ 2006
W@Izot@d&m&gar 886 C CH3 C 1 cos 1 conpound §¥fré32004/037715
ad -lucitol
891 A O HO 892 d d OOH 893 d 21 CH2CH 894 d

H 8

88 C

889 d O O3H

890 1 d O0O3H2
d 896 A A H

d_d_HH20H 899 21 d H

901 1 21 2H3 OH
SGBH 904 A d

] 21 2H3 - 1 cos

2l -lucitol 912

1 sugar B95 dji_ d C-jlycos 1 conpoun
897 Ny 2
mbr 900l CicH, C gbygegy! conpound
JU/Zl U U1 ZFS -[T UCT {
Fo3Hp (05 1CH: cHesugar 906 21 O 2H3 200H 907 d

| 686 S 2Hop 908 3,,41(;%199&29«?0%990%6

ST H o EMn fcl T i

608 |F CN Cl D-gluc1tol

609 [F CN Cl SO;H

610 [F N Cl O:H,

611 F CN Cl CHO

612 F CN Cl COOH

613 F CN Cl CH,OH

614 F CN Cl sugar

615 |F Cl C-glycosy! compound

616 [F CN B(OH), (OH

617 FF CN B(OH), D-glucitol

618 |F CN B(OH); SOsH

619 |F CN (OH), POsH,

620 [F CN B(OH), {CHO

621 IF CN B(OH), {COOH

622 [F . CN B(OH), [CH,OH

623 F CN (OH), lugar

624 [F CN (OH); [C-glycosyl compound

625 [F CN SH JOH

626 [F CN SH D-glucitol

627F ICN [SH  SO.H

628 F CN SH 0OsH;

629 F CN SH CHO

630 |F CN SH COOH

631 F CN  |SH  [CH,OH

632 F CN SH sugar

633 F | CN SH C-glycosyl compound

634 F CN OCH; [OH

635 [F CN  |OCH; [D-glucitol

636 CN OCH; [|SOsH

637 F CN OCH; [PO;H,

638 |F CN OCH; [CHO

639 [F CN OCH; |COOH
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913 21 d 1 03H2 914 A 1 31 HO 915 21 d 21

wo?é»ﬁs@;y

-l uci t ol

aH
d 2H20H 917 O 21 O sugar 918 O 3P Qe 2006
conpound 919 21 21 OH 2 H 920 21 CPCRUSHN#037715
921 0 O OH2 SBH 922 A d 3(OH 2 03H2

148 1 9 DEC 2006 WD 2005/ 047248 PCTI US2004/ 037715

|6 21 Slog A0t ° ﬁ#i.o ST b (G2°C ol yousyl
64bnfHhound CNZSbbEHSl tiughr929 - - Cl SH -glucitol 930
692,, }\, Slr_lw J_L d 349 A-gtlg.zpbgsgl 9%% ; Clggg QSH2(1}|gH
| sangmr 93(‘(:}5;'8' O SH - Jgrcos | compoungd 937 O O OCH3
H 938 T - O3 -glucitolr— 939 C—d OCH3 SO03H 940
Cudie ﬁs 941 [DeglugitolocH3 CHO | 942 O O OCH3
A9 94l G OCHB |
lea6F  IcH® H  POsH,
647 F CH:® H CHO
648 F CH,® H COOH
649F  [CHY H CH,OH
650 FF CH;" H lsugar
651 |F CH;* H C-glycosyl compound
652 [F CH:* (OH [|OH
653 [F CH:® IOH  [D-glucitol
654F  lcH® DH  ISOH
655 F CH loH PO,
656 [F CH:® OH [CHO
657 [F CH* ©OH |COOH
658 [F CH, |0OH [CH,0H
659 |F CH,* |OH sugar
660 [F CH;" |OH k)-glycosyl compound
661 |F CH® [CH, [|OH
662 [F CH;" |[CH; D-glucitol
1 663 IF CH:* |CH: [SO:H
664 [F CH:® [CH; [PO:H,
665 [F CH.® [CH; [CHO
666 [F CH,' [CH; |COOH
667 [F CH,* |CH; [CH,OH
668 [F CH;* [CH; sugar
669 [F CH;" [CH; C-glycosyl compound
670 [F CH, (I OH
671 F ICH;" [Cl ID-glucitol
672 [F CH;* |Cl SO,H
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944 C 21 OCH3 sugar 945 d d CH3 2-gl ycosyl conpound
946 2N H 947 d 3N - lucitol 948 O 2N SCcsH 9 ®E0 2006
WQRO@N4TE82 950 1 2N HO 951 21 OOH 952 1 2Npua~ﬁ}gzoo4,037715 |
953 O sugar 954 Cd C lycos | compound 955 d OH OH
956 0 2N OH D-glucitol 957  CN OH SO8H 958 C CN
1 OHIPO3H2| 959 @ 2N W CHO 960 C CNy OH COOH 149 19
638 dF 2006 [GHD° 2068/ 047 PRHBCT/ US2004/ 0B7715 961 C OH

SSH‘ 964 CMN, OH st 963 G CNH- 1 cos 1
\,ér %ﬁ‘h ?lf"" HE—OH-9665-—21-CN-HB D-glucitol 966

salsﬁcHs St 9T C (@0@]:13 03H2 968/ C CN H3 CHO 969
ZN_CH3 70 U CON CH3I Z2H20H™} 971 C CN H3

_6&7§~ r 97CKY" 3R ClGihQisy| cowomd 973 1 O OH
6374 © 2%]%3“' gjgyci t OIsugar
678
679
| 680
681
1682
683
684
685
686
687
688
| 689
690
691
692
693
694
695
1696
697
698
699
700
701
702
703
704

CH;* (Cl C-glycosyl compound
CH [B(OH), |oH

CH;* [B(OH), [D-glucitol

CH,® B(OH), [SO;H

CH,® [B(OH), [POsH,

CH,® B(OH), [CHO

CH;" [B(OH), [COOH

CH* |B(OH), (CH,OH

CH,* [B(OH), |sugar

CH;* [B(OH), {C-glycosyl compound
CH;® [|SH OH

CH® ISH  [D-glucitol

CH;* SH SO;H

CH;* ISH POsH,

CH,* SH CHO

CH® |SH  |COOH

CH; SH  |CH,0H

CH;" |SH sugar _
CH;* |SH C-glycosyl compound
CH;* |OCH; |OH

CH;" |OCH; [D-glucitol

CH;* |OCH; - |SOsH

CH,* [OCH; [POs;H,

CH;" |OCH; [CHO

CH;* |OCH; |COOH

CH," |OCH; |[CH,OH

CH;" |OCH; |sugar

R RGN RGN
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975 0 CN O SBH 976 A CN O 03H2 977 d
978 O CN O COOH 979 d d CHOH 980 d d s?LPgaECZUUb‘

WO 2m058472¢M C C-gl ycosyl
ad 02 -lucitol

conpound 982 d COH 2rCHU3B®4/037715
984 C CN 3(0OH 2 SO3H 985 d OH 2

- BH2 986 A N (O22HO 987 A CNO2 COOH 988 A OH

CNOH 2 G 1 cos
-l uci t ol 993 d

HCHO 996 d SH

D WD 2005/ 047248
999 1 CN H -gl

OCH3 -l ucitol
1004 C CN OCH3

2 OH | 989 2N OH 2 sugar 990 O
705 oufeHs” 990CH: CIC-ghyicadyll 6@Bp@indSH
! ﬁ Sg bcﬁ?““ '1“ S: mIHg;Sngg g:czT
79CH US20TBY 75 olBglcieN H sugar
7§§E%'é°m@ﬂﬁﬁogo fés_ | r“ }‘Elglmdu
765%p  100% @3y OCH3 [P,

710 F OCH3® H CHO

711 [F OCH3" H COOH
712 [F OCH3" H CH,OH
713 [F OCH3" H Sugar
714 [F OCH3® H C-glycosyl compound
715 F OCH3® |OH OH

716 [F OCH3° OH  [D-glucitol
717 F OCH3° [OH  ISO:H
718 F OCH3" [OH  [POsH,
719 F OCH3® [OH CHO

720 FF OCH3® |OH COOH
721 F OCH3° OH  |CH,OH
722 F OCH3" |OH sugar
723 [F OCH3® |OH C-glycosyl compound -
724 F OCH3°|CH;  |OH

725 F OCH3° [CH;  [D-glucitol
726 [F OCH3° |[CH;  [SO;H
727 [F OCH3° [CH;  [POsH,
728 [F OCH3° [CH;  |CHO

729 F OCH3® |CH;  |COOH
730 [F OCH3" [CH;  |CH,OH

1731 F OCH3® |CH;  lsugar
732 F OCH3® |[CH;  |C-glycosyl compound
733 F OCH3" [C OH .

734 [F OCH3’ [CI D-glucitol
735 [F OCH3® [C1 SO;H
736 [F OCH3"® Cl PO,H,
737 F OCH3® ] CHO

738 F OCH3® [Cl COOH
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1006 d CH3 CH2OH 1007 1 CH3 sugar 1008 1 CN CH3
C-glycosyl conpound 1009 d CH38 H 1010 C CH3B9 DEC 2006 _
Wo kegsios4s 1011 | CH38 SCG3H 1012 C CH38 03H2p oddl037715
H38 CHO 1014 d 2H38 COCH 1015 G H38 CH2OH 101
CH38 sugar 1017 1 CH38 - chos | compound 1018 C
H Q -Iucitol 1020 . CH38 H
738 qlﬁhﬂ%ln H 1022 d 2188 H HO 1023 C
%Hl 4C| H CH2OH 1025 21 3H38 H u ar
TOA0 21T 3 3 C—T¢ EQS conpotmhd F027 a H38 CH3 COH
740 %, a E@ DqJQrglxcgsylcmmm 2H38 H3 S03H
( 1031 1 CH38 CH3 HO 151 19 DEC
(73930 31 (HBRLCRRORRHIGE1031 T GBS I8 HO 151 19 DEC
Bi3F OCH 1©GH3CH3(OH§§1 BlglﬁxcldaDH 1034 O 3" OB sugar
7%9; H3a - 1[coS. I conpound— 1036 d H3a d H
F

£ U\

OCH3S B(OH), KOH

745 OCH3" B(OH), PO;H,
746 OCH3" B(OH), [CHO

747 [F OCH3" B(OH), [COOH
748 [F OCH3" B(OH), {CH,0H
749 [F OCH3" B(OH), kugar

750 OCH3" B(OH), C-glycosyl compound
751 CH3" |SH OH

752 |F OCH3" SH -glucitol
753 [F OCH3° SH  ISO:H
754 |F OCH3® [SH POsH,
755 [F IOCH3® |SH CHO

756 [F OCH3"SH  |COOH
757 [F OCH3" [SH CH,0H
758 F OCH3® [SH sugar
759 F OCH3" [SH C-glycosyl compound
760 [F OCH3" IOCH; |OH

761 [F OCH3" [0OCH;  [D-glucitol
762 [F OCH3® OCH; _|SO;H
763 [F OCH3® |[0OCH;  [PO;H,
764 [F OCH3® |0CH; |CHO

765 [F OCH3" |OCH; |COOH

766 CH3® |OCH; |CH,0H

767 [F OCH3" |OCH;  lsugar

768 F OCH3® OCH; _IC-glycosyl compound
769 [C1 H H oH

770 ICl H H D-glucitol

771 |C1 H H SOH

772 [l H H PO, H,
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1037 d CH3a 21 D-glucitol 1038 A 2H3a C S03H 1039
Pl CH3a C PO3H2 1040 G H38 1 CHO 1041 A H3IB pe

- waeegogheH3a A 2H20H 1043 A 2H3a cl sugar 1@é&415shoo4/037715

H3a G 2- 1 cos | conpound 1045 C CH3a B(OH)2 H 1046

G CH3a O2 -lucitol 1047 21 H3a O 2 SBH 1048 C

:@1 O’I_Inalilc?*lm }LEIJ-O4?1.& ')l_l')r8u_|o |’|_ISR91J050 d a2
"*Mm”am 1052 4 H3a OH 2 sugar
58121 HHa OHB C glICOOH | conpound| 1054 O H3a H OH
71 5 19' r,L.,-.H ALECI§H|%5¥1056 Cd CH3a H G3H 1057 21
S+ oTiZ ooo : 59 C CH3a H 200H
T 1o dH3a ol cLpHfUg8hs1 1 2138 H sugar 1062 C
TH3CISH 2H 1 cdd | cdmbysosyl coimdud |2H3a CH3 OH 152 1
L 200 VO[3R05/ G@#eA8 PCT7US2004/ 037715 1064 21
CH3 gt of 1 H3aTOCH31SO3H 1066 21
lC!-B .\,3!—'.26*()67&31: 8—CH3-CHO
780(C1  H OH  ICH,OH
781 [Cl H OH lsugar
782 |Cl H OH IC-glycosyl compound
783 |Cl H CH; OH
784 (Cl H CH; D-glucitol
785 ICl H CH; SO;H
786 |Cl H CH; PO;H,
787 |Cl H [CH; [CHO
788 (Cl H CH; COOH
789 [Cl H CH, CH,OH
790 |C1 H CH, isugar
791 [Cl H CH; C-glycosyl compound
792 ICl H Cl OH
17931t H Cl D-glucitol
794 ICl H Cl SO;H
795 |Cl H  [Cl PO;H,
796 [C1 H Cl CHO
797 ICl H Cl COOH
798}l  H _ icl  |CH,0H
799 ICl H Cl sugar
800 |Cl1 H Cl C-glycosyl compound
801 [CI H B(OH), {OH '
802 [Cl H B(OH), [D-glucitol
803 ICl H [B(OH), [SO;H
804 [Cl H B(OH), [PO;H,
805 |Cl H B(OH), [CHO
806 (Cl H B(OH), [COOH
807 (Cl H _ B(OH), CH,OH
808 [Cl] H B(OH), [sugar
809 |C] H B(OH), |C-glycosyl compound
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1068 d H3a OCH3 200H 1069 d H3a CH3 CH2OH 1070 C

H3a CH3 sugar 1071 O CH38 CH3 - 1 cos 1 conpound pec 206
WQQ0B/0&240CH3b H 1073 A OCH3b -lucitol 1074 @ /037715

SBH 1075 A CH3b BH2 1076 A OCH3b HO 1077 C

OCH3b COOH 1078 G OCH3b H20H 1079 | OCH3b sugar

b OH SG3H 1084
1086 A CH3b H

CH3b H sugar 1089
OCH3b H3 OH 1091

$CBH 1093 C
@JIQCEHISD ZH3CHD 1095 21 OCH3b

1S DEC 20 WO

OCH3b 2H3 sugar

861 0 Bon BT odoHo O oA o olgh O SeBH 1o
&114CH3b (B 03HSH 1085D@lud@eH3b H HO
1087 O GH3D Gk 1088 T
CeloRh Mi-gly®dt | o¥dbund 1000 O
913GEBb H3H- | uciSED!  1892L,0 CH3b H3
PSS isH 00 (ERgUuroD 2T HE
08 oa7 s ek so0da®BE 715 1007
g1@981 G QgH3b OB C atmaogy! conpound
817 |Cl H SH isugar
818 |C1 H SH C-glycosyl compound
819iCl | OCH; |OH
820 (Cl H OCH; [D-glucitol
821 Cl H OCH; [SO3H
822 [CI H OCH; _PO:H,
823 |Cl H {OCH; |CHO
824 [Cl H OCH; |COOH
825 [Cl H OCH; |CH,OH
826 |Cl H OCH; [sugar
827 (Cl H fOCH3  [C-glycosyl compound
828 (Cl F H OH
829 (Cl I H D-glucitol
830 |Cl F H SO;H
831lcl  F H POsH;
832 [CI F H CHO
833 (Cl IF H COOH
834 [l F H CH,OH
835 (Cl F H kugar
836 (Cl F H C-glycosyl compound
837 ICl F OH CHO
838 [CI F OH ° |COOH
839 |Cl F OH CH,OH
840 |Cl F OH . jsugar
841 |Cl F OH C-glycosyl compound
842 |C1 F CH; OH
843 |Cl F CH; D-glucitol
844 ICl F CH; SOsH
845 (Cl F CH;  [PO;H,
846 |Cl F ICH; CHO
847 |Cl F iCH;3 COOH
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1099 d OCH3b C H 1100 21 OCH3b d -glucitol ﬁgé @
OCH3b d SOG3H 1102 A OCH3b G 03H2 1103 C BEC 06
W0gAaes/04r2434 Cl CH3b O 200H 1105 C OCH3b C  Or2126S2004/037715
1106 d OCH3b O sugar 1107 d CH3b d - 1 cosyl
conpound 1108 O OCH3b 3(OH OH 1109 21 OCH3b OH

-lycitol | 1110 21 b 3(OH 2 SO8H | 1111 21 OCH3b 0 2
848 1182 o Brh GH.9 1113 OCH3' OH 2 200H
L B o 0 O 2
8308 d b {SHs- | u§-glyrosyl eompaundgH3b SH 03H 1120
8§ latH3b EOSHZ(:lllZlOH CH3b H CHO [1122 O CH3b SH
8LLFEI (jll %‘—gb , \,b 5 1124 U %;ngSHoéﬁgzr
8§10/d3 H 127 O JODCH3b[SOBH3 -l ucitol [1128 O OCH3b OCH3

1128, O O&b o H2 154 19 DEC 20 WO
80K, 5aabs oot veoobpibarase 0
855 [Cl F Cl CHO
856 |C1 F Cl1 COOH
857 |Cl F Cl CH,OH
858 [Cl F Cl sugar
859 [Cl F Cl C-glycosyl compound
860 (Cl F B(OH), [OH

861 |Cl IF B(OH), D-glucitol
862 ICl F B(OH), |SO;H
ge3lct B(OH), [PO;H;

864 |C1 F B(OH), |CHO
865 (Cl F B(OH), {COOH
866 |CI F B(OH), {CH,OH
867 Cl F B(OH), kugar
868 |Cl F B(OH), [C-glycosyl compound
869 [Cl F SH OH
870 (Cl F SH D-glucitol
871 [CI F SH SO;H
872 [Cl F SH [POH,

873 ICl F . [SH CHO
874 [Cl F SH COOH
875 Cl F SH CH,OH
876 |Cl F SH sugar
877 (Cl F SH C-glycosyl compound
878 [Cl F OCH; [OH

879 [Cl F OCH; [D-glucitol
880 [CI F OCH; [SO;:H
881jcl  F OCH; [PO;H,
882 |Cl F  |OCH; [CHO
883 (ClI F OCH; {COOH
884 ICI F OCH; [CH,OH
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1130 1 CH3b CH3 HO 1131 1 OCH3b CH3 OCH 1132 1 CH3b
OCH3 H20H 1133 1 CH3b CH3 sugar 1134 O CH3b CHS DEC 2008

Wa20§F)¢1348/|

conpound 1135 N CH 1136 CN -1 uci t ecT/Uki®4/037715

SO3H 1138 N 03H2 1139 HO 1140 OOH 1141 H20H 1142
sugar 1143 C-glycosyl conmpound 1144 H H 1145 OH

1148 H HO 1149
b2 OH C 1 cos |

icitol 1155 N H3
1158 CN H3 OOH
Il CN H3 2-gl ycosyl

-lycitol | 1146) OH O3H 1147 N H 03H2
1150 H SY8®1 H sugar 11
8g@mound [ 115303 (bl ykdsif cbi i
8_1'\ CN ;,‘, g ml]_v‘, RL_H3 Qllgr 1 6
888 ifound Cl1162HC H Drghichidl A -1 uci t ol
889Cl Icl  H  [SOH
890 |Cl Cl H PO;H,
891 [CI Cl H CHO
892 (Cl Cl H _ ICOOH
893 [CI Cl H CH,OH
894 |Cl Cl H jsugar
895 IC1 Cl H C-glycosyl compound
896 (Cl Cl IOH CHO -
897 [CI Cl OH  COOH
898 [Cl Cl OH CH,OH
899 (CI Cl OH  jsugar
900 [CI Cl OH C-glycosy! compound
901 (Cl Cl |CH; |OH
902 Cl Cl CH, D-glucitol
903 |CI Cl CH; ISOsH
904 (Cl Cl CH, PO5H,
905 [Cl Cl CH; CHO
1906 1C1 = (Cl CH; |COOH
907 ICl ICl ICH; CH,OH
908 (Cl Cl CH3; sugar
909 |Cl Cl CH; C-glycosyl compound
910 (Cl Cl Cl OH
911 |CI Cl Cl D-glucitol
912 |Cl ICl Cl SO;H
913 |Cl Cl Cl PO;H,
914 [Cl Cl Cl CHO
915 |Cl Cl Cl ICOOH
916 [Cl Cl Cl ICH,OH
917 (Cl Cl Cl lsugar
918 [Cl Cl Cl IC-glycosyl compound
919 [Cl Cl B(OH), {[OH
920CI  |cI B(OH), [D-glucitol
921 [CI Cl B(OH), [SO;H
922 [CI Cl B(OH), PO;H,
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1164 N C SGBH 1165 CN A 03H2 1166 N 1 21 CHO 155 .
19 DEC 20 WD 2005/ 047248 PCT/US2004/ 037715 1169 DEC @806

wot¥oslode CN C H20H 1169 CN C
1 cos 1 com ound

_sugar 1170 GNflsz6ea/037
1171 ON (OH 2 OH 1172 ON QTS TfsabmunsTns

-glucitol 1173 CN B(OH)2 SO3H 1174 CN OH 2 CBH2
1175 CN B(OH) 22 CHO {1176 CN OH)2 COCOH 1177 CN COH 2
9 1[C18 (QH):ZCH-I@ar 1179 CN ([oH 2 C gl ycosyl
929 ound %8 ﬁ}?i/ﬁ\l\! §E | ucitol 1182 CN
SH-SEEH —N-SHEERHZ 1185 CN SH
9 11816 CN H)y2(0M,0H. 87 CN SH sugar 1188 CN SH
R ?»B@s‘? BEPScan 1102 ON 008 Oote 1193
oFN@OH3 (310 IBE@HENCEIBog0Rpound

928 |Cl Cl SH OH

929 ICl Cl SH D-glucitol

930 (Cl Cl SH SO;H

931 [Cl Cl SH PO;H,

932 |Cl Cl SH CHO

933 [Cl Cl SH COOH

934 (Cl Cl SH (CH,OH

1935 (C Cl SH sugar

936 Cl Cl SH C-glycosyl compound

937 [C Cl OCH; [OH

938 (Cl Cl OCH;  D-glucitol .

939 (Cl Cl OCH; |SO;H

940/Cl I |oCH; [POsH,

941 |Cl Cl OCH; |CHO

1942 |Cl Cl OCH; |[COOH

943 |C] Cl OCH; |CH,OH

944 |C] Cl OCH; |sugar

945 |C1  (Cl OCH;  [C-glycosyl compound

946 [Cl CN H OH

947 [Cl ICN D-glucitol

948 ICl ICN H SO;H

949 (Cl CN H PO5H,

950 [Cl CN H CHO

951 [C] CN H COOH

952 Cl CN H CH,0H

953 ICI CN H sugar

954 |Cl CN H [C-glycosyl compound

955 |Cl CN OH OH

956 |Cl CN OH D-glucitol

957 (Cl CN OH SO;H

958 |Cl CN |OH POsH,

959 |Cl CN OH CHO

960 Cl - CN OH COOH
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1195 CN OCH3 CH2OH 1196 CN OCH3 sugar

1197

1 cos | conmpound 1198 CN OH 1199 CN -1 ucitol 191080 208

WeaRsi042291 CN GBH2 1202 CN HO 1203 CN [F ~i pepdd2da@ar7is

19 DEC 2006 WD.2005/047248 PCTI US2004/ 037715 1204 N

H20H 1205 N gar

1206 CN -

1 cos | 'conmpound

1207 N OH

OH 1208 OCH qlucitqgl 1209 N OH SC3H 1210 N OH
Wel 1 H 12CH@ oH OOH 1213 H H20H 1214 N
gd2sigpar %@NS El%}m - listiges | conpogngll 1216 CN H3 H
B NG OB b S okealnl )57 g 5101
942Gl H3 sUNar 1CH+4 HIOHgl ycos | conpgund 1225 0 H
965 Cl CN _ [CH;  [D-ghucitol |
966 (Cl CN CH; SOs;H
967 (Cl CN CH; PO;H,
968 (CI CN CH; CHO
969 (Cl CN CH; COOH
970 (Cl CN CH; CH,OH
971 [Cl CN CH; sugar
972 [Cl CN. (CH; C-glycosyl compound
973 |[Cl CN Cl OH
974 IC1 CN Cl D-glucitol
975 ICl CN Cl SO3H
976 |Cl CN Cl PO;H,
977 ICl CN iCl CHO
978 (Cl CN Cl COOH
979 (Cl CN Cl CH,OH
980 [Cl CN Cl sugar
981 |Cl CN Cl C-glycosyl compound
982 |1 CN  [B(OH), loH
983 ICl CN  B(OH), [D-glucitol
984 |Cl CN - [B(OH), |SOsH
985 ICl CN  IB(OH), [PO:H,
986 (C1 CN  [B(OH), |CHO
987 [Cl CN  B(OH), |[COOH
988 ICI CN B(OH), |CH,OH
989 (Cl CN B(OH), |sugar
1990 [Cl CN B(OH), |C-glycosyl compound
991 [CI CN SH |OH
992 |C1 CN SH D-glucitol
993 [CI CN SH SO;H
994 ICl CN SH '[POsH,
995 ICl CN SH CHO
996 ICl ICN SH COOH
1997 (Cl CN SH CH,OH
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1226 O 1227 N d SOBH 1228 ON O
1229 CN d CHO 1230 d COOH 1231 A 2H20H %EEG\IZ&
wWo20050472833 G G 1 cos | conmpound 1234 CN F BtEhdsZoodos771s

1235 B(OH) 2 -gl ucitol

-l uci t ol

1236 B(OH)2 SGBH 1237 CN

B(OH)2 03H2 1238 NOH 2 HO 1239 CN (OH 2 COOH 1240

b/ 047248
1242 3(OH) 2 CG
CN H -gl ucitol

N HHO 1248 H OCH

261 NH - 1 cos |

-glucitol 1254 N
3 CHO -

i&@g' z HpQH 15g.1 9 %% 2006 WD 200
9991Cls 1 [GhmouSH  12Kaelysesyl cpmpound
10065 O mghﬁw Q¥ H 03H2 1247
T28#9CN U~ CN—SH—sugat
1894 i ound [CN 25206 ;00 gucitel5 3 CN CH3
100518 S8l 12500, 0063, fi3H2 1256 CH
1003 [C1 CN |0CH; [PO:H,
1004C1 CN |0CH; [CHO
1005/C1 CN |0CH; [COOH
1006(Cl CN CH; |CH,OH
1007(C1 OCH; lsugar
1008[Cl1 CN OCH;  [C-glycosyl compound
1009/CI CHs® H OH
1010/C1 CH® H D-glucitol
1011(ClI CH," SO,H
1012(C1 CH,* H PO,H,
1013(Cl CH:* H CHO
|1014c1  fcH® W |cooH
1015/Cl CH:* H CH,OH
1016(Cl CH,* ugar
1017(Cl CH5* H C-glycosyl compound
1018(CI CHyY (OH |oH
1019|CI CH;* [OH D-glucitol
|10200c1  |cH® jOH  ISOH
1021ct  ICHs [0H  POsH,
1022IC1 |CHs* |0H  [cHO
1023(Cl CH® OH  |COOH
1024(Cl CH:® ©OH [CH,0H
1025 Cl CH® JOH  bugar
1026(Cl CH," H IC-glycosyl compound
102701 fcHs fcw,  lom
1028|Cl CH;* |[CH; D-glucitol
1029/C1 CH,* |CH; SOsH
1030/Cl CH® [CH; [PO:H,
1031(Cl CH:® [CH; ICHO
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1257 CN CH3 OCH 1258 N CH3 CH20H 1259 CN CH3
conpound 1261 Nd H1

WObMﬁ?OH&S 1263 N 1 SGBH 1264 CN C 03H2 126%%5%04/037715

1260 N OCH3 C-gl ycosyl

SEPE 06

N1 OOH 1267 N O H20H 1268 N O sug

d (}|(}|1271CN

A OH SG3H 1273 CN O H 03H2

/6 N C H H20H

Il cosyl compound
T/ 1JS2004/ 037715

ol
H3 CHO 1284 1 H3
BH3 Sugar 1287 C

1269 N 1 -glycos | conpound 1270 CN
d H-Iugltol 1272
10’1_?,@@ a H3127 dog H OOH 12
1277 CN \JI HSpugar 1Y /o0 CUN C—0OoC
1083¢C11. . 9 [CIEC 20005 BMI5/ 047248 PC
79 N 1 G 280(N 21 CH3 | uci
o3l N S, e 2B0 gt OB - LT
1(@@@1 128qCI‘§£“C| CH8 CHE)glyc&s?ﬁ@oxﬁbbﬁd
2= I[Tosylconpoind
1036 Cl CH,* |Cl OH
1037|Cl1 CH;" (Cl D-glucitol
- {1038|Cl] CH;* [Cl SOsH
1039(C1 CH;* (Cl PO3;H,
1040(Cl CH;* [Cl- CHO
1041fct  lcHS {al COOH
1042|Cl CH;* [Cl CH,OH
1043|Cl CH,® [Cl sugar |
11044(Cl CH;® [Cl C-glycosyl compound
1045/Cl CH," [B(OH), [OH
1046 (Cl CH;" [B(OH), [D-glucitol
1047|Cl CH;" - B(OH), |SO;H
1048(Cl CH,* [B(OH); [PO:H,
1049(Cl CH,* [B(OH), [CHO
1050(Cl1 CH;* [B(OH), |COOH
1051(Cl CH;* [B(OH), |CH,OH
1052{ClI CH;® [B(OH), lugar
1053 (Cl CH;*  [B(OH), [C-glycosyl compound
1054 Cl CH;*  |SH OH
1055)c1 |CHS ISH  DD-glucitol
1056|Cl CH;" [|SH SO3H
1057 Cl1 CH;* |SH PO;H;
1058|Cl CH:® |SH CHO
1059(Cl CH,* |SH COOH
1060|Cl CH;* §SH CH,OH
1061 Cl CH;* I|SH sugar
1062 (Cl CH,* ISH C-glycosyl compound
1063|Cl1 CH;® (OCH; |[|OH
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1288 CN A O H 1289 CN A 31 -glucitol 1290 gbl,\fﬁf@ﬁ
BH 1291 2N d O O03H2 1292 CN O d HO 129

WORep5/03788 CN 1 21 H20H 1295 CN d d sugar 139G6Mdl37715
1 3-gl cos | compound 1297 1 OH 2 H 1298 CN O OH 2 -
lucitol 1299 NO O 2 SG3H 1300 2N 31 O 2 BH2 1301
CN|21 O 2 CHO | 1302 2N 31 O 2 2004 1303 2N C 0 2

10040@01H  1: Hy D-gleitpl 1305 N 0 OH 2 C gl ycosyl

G s O SR ot G oalo 1310 OV 21 s

lml 1311CHN 2)0CGIH 3@®{H,1312 N O H|CH20H 1313 CN

gar SHi- Tycos T conmpound 1315 1 CH3 H

lé_'ﬁf b q r&é Hann|GH65/ 047248 PCT| US2004/ 037715

1@@] 1 S-agl Jqf(i:ﬁsol dgdg CN G OCH3|SO3H 1318 CN 1
(1 Gg_LJI‘

1069(C1 CH:®* |OCH; [CH,OH
1070(Cl CH,® |OCH; |sugar
1071{CI CH,* |OCH; [C-glycosyl compound

1072C1 OCH3" H OH

1073Cl1 OCH3" D-glucitol

1074(Cl OCH3® H SO;H

1075(C1 OCH3" [H 0OsH,

1076(C! OCH3® H HO

1077(Cl OCH3® H COOH

1078)c1 |ocH3® 1 CH,0H

1079[Cl JoCH3® H ugar

1080[Cl OCH3® H C-glycosyl compound

1081[Cl OCH3" OH OH
1082{Cl OCH3® |OH D-glucitol
1083(Cl OCH3"® |OH SO.H
1084 Cl OCH3" [OH O;H,
1085(Cl OCH3"JOH  [CHO
1086|Cl OCH3" |0H COOH
1087Cl OCH3" [oH CH,0H
1088|C1 OCH3" |OH sugar

1089Cl OCH3® |OH C-glycosyl compound
{1090(Ct OCH3"[CH, [OH
1091(CI OCH3" [CH;  ID-glucitol

1092(Cl OCH3® CH;  [SO:H
1093(Cl OCH3"|(CH;  [POsH,
1094(C1 OCH3® ICH;  |CHO
11095(Cl OCH3® |CH;  [COOH
1096iCI  |OCH3®ICH;  [CH,0H

153



1319 CN A OCH3 CHO 1320 CN 1 CH3 OOH 1321 N

H20H 1322 d OCH3 sugar

CH3
1323 N O OCH3 C 1 cbsDEC 2006

wWawapeara4B 1324 N CN OH 1325 N CN -lucitol  13P6raystdvl/o37715
O3H 1327 N CN 03H2 1328 CN CN HO 1329 CN CN OCH

1330 CN CN CH20H 1331 CN CN sugar

1332 CN CN -gl cos

OH OCH 1334 CN GN H -gl ucitol
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1337 CN CN OH HO
H 1340 NCN H
nd 1342 CN N CH3
H3 SG3H 1345 CN
N CH3 OOH 1348
1350 CNCN H3 C 1

I corrpoun;d 1333 N

108261 N_CNOOH I 36H; 1338ugaN CN OH 03H2
1 Y e i mlgéfglymﬁ\cl‘rompgmkgc
1090|CB43 ONOWIACE gl ucorl 1344 ON N
1300k o 06 1664 RERNEIRl: onear
1908icl  conpryqt CllSSngbﬁl}l d H 1352 N CN 1 -l ucitol
1102(Cl OCH3" CI 0:H,

1103(Cl OCH3® (Cl CHO

1104/C1 OCH3® [C1 COOH

1105[Cl OCH3" [CI CH,OH

1106(Cl OCH3" [C1 ugar

1107|C] OCH3" [Cl C-glycosyl compound
1108(Cl OCH3® B(OH), [OH

1109[Cl OCH3® B(OH), ID-glucitol

1110[CI OCH3® B(OH), SO:H

1111{Cl OCH3® B(OH), [PO;H,

1112{CI OCH3" [B(OH), .[CHO

1113(Cl OCH3" [B(OH), |[COOH

1114/Cl OCH3" [B(OH), (CH,OH

1115(Cl OCH3" [B(OH), |sugar

1116/Cl OCH3" [B(OH); |C-glycosyl compound
1117(Cl OCH3® [SH OH

1118{Cl OCH3" |SH D-glucitol

19lc locHSH  SO.H

1120ic1 loCH3'SH  [PO;H,

1121[Cl OCH3® [SH CHO

1122/Cl OCH3" [SH COOH

1123[C1  |0CH3® |SH CH,OH

1124(Cl OCH3" |SH sugar

1125/Cl OCH3® [SH C-glycosyl compound
1126[CI OCH3° [OCH; [OH

1127(Cl OCH3® |OCH;  [D-glucitol

1128(Cl OCH3"® |OCH;  [SO;H

1129/Cl OCH3" [OCH; [PO;H,



160 1 9 DEC 2006 WO 2005/ 047248 PCT/ 1JS2004/ 037715

1353 N 1 308H 1354 N N G 03H2 1355 N CN O HO! 9 108662006
WO@90aT2490H 1357 N N O H20H 1358 ON O sugacThRBSvasiris
1360 N B(OH)2 OH 1361 B(OH) 2

S CN GN O 2 COOH 136§ CN B(OH) 2 H20H

cos | conpound
1371 N SH SO3H
SH OCOH 1375 CN

SH,ongar 1377 2N CN SH G- 1 cos I
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-l uci t ol 1380 N

ap3H2 1382 C\ CH3 HO 1383 N

a -glycos | compound

-glucitol 1362 N OH 2 SOBH 1363 CN O 2 03H2 1364 N
ON (CH 2 HO 136

11361 N N [OGHS’ JO0gHs IGH® CN OH 2 2- ]
13061 N NaRig 9c9  Ror Do VSO
1932 18H CH2BdHIIEHEN I8H,6pgar 1377 20
C ounda 157 N CUHs TOF IT579 CINTINCIrg

@B@BH OCIBY BCHN

1#34EM° “Ycns® pcH;  [c-glycosyl compound
1135CN  H H OH

1136CN [H H D-glucitol

1137CN H SO;H

1138CN M H PO,H,

1139CN H H CHO

1140CN [H H COOH

1141CN H M CH,0H

142N H H sugar

1143|CN IH H C-glycosyl compound
1144cN | OH |OH

1145CN H OH  D-glucitol

1146CN  H OH  [SO:H

1147CN  H OH  [POsH,

1148 CN OH  [CHO

11499CN  H OH  |coOH

1150CN o [OH |CH,OH

1151 [CN H OH jsugar

1152ICN H OH C-glycosyl compound

{1153leN | CH; [OH

11154CN  H CH; [D-glucitol

1155CN [ CH;  |SO;H

1156CN H CH; [POsH,

1157CN  H CH; [CHO

1158)CN M CH; |COOH

1159CN | CH; |CH,OH

1160CN H CH;  bugar

1161 |CN H CH; C-glycosyl compound
1162CN H Cl OH

1163CN H Cl D-glucitol

1164CN H Cl SO;H

1165CN H Cl PO;H,

1166CN H Cl CHO



1384 N N OCH3 CH20H 1385 N OCH3 sugar 1386 CNd\l &}ﬁm
2- 1 cos | conpound 1387 N CH3B COH 1388 H3a D

warb/oenaol 161 19 DEC 2006 WO 2005/ 047248  PCT/US2004/037715
PCTI US2004/ 037715 1389 CN CH33 O3H 1390 CN CH3a 03H2
1391 H38 HO 1392 JCN CH3a COCH 1393 CN CH3a H2C0H

11%%% {‘I\I H:ES (S'tlpul L%H‘Ll (‘;_IQ% l(zlosI LCF?gFou2398 CN
11 1369 CN PHROIH OBH2 1400 N H38 H HO 1401
1168 cogj T4pp N H3gf CFPOH 1403 H3a H sugar 1404
1 t " I'tLLUiQEWC;!” ng 1tA405—N gﬂiogBCH él.:ﬁgg (N3|—|3C|_Ba
11OBlEN 1409 ON BEOHBOHD 1410 N H3a |[CH3 OOH 1411 N
1192 %ﬁ—lsm Eunié%&ﬂg -glucn lsugar 1473 CN H3a. H3 - 1
1173[CN H B(OH), [SO:H

1174CN H B(OH), [POsH,

1175[C(N  H B(OH), (CHO | -
1176CN H B(OH), (COOH

1177CN H B(OH), |CH,OH

1178[CN H B(OH), sugar

1179|CN H B(OH), |C-glycosyl compound

1180CN H SH OH

1181CN H SH D-glucitol

1182CN H SH SO;H

1183ICN H SH PO;H,

1184CN H SH CHO

1185CN H SH COOH

1186CN H SH CH,OH

1187/CN H SH sugar

1188 (CN H SH C-glycosyl compound

1189[CN H OCH; (OH

1190ICN M OCH; |D-glucitol

1191CN H OCH; |SO;H

1192CN  H OCH; [POs;H,

1193CN  H OCH; |CHO

1194|CN H OCH; |COOH

1195CN  H OCH; |CH,OH

1196/CN H OCH; |sugar

1197(CN H OCH;3  |C-glycosy! compound

1198CN F H OH

1199(CN F H D-glucitol

1200CN H SO,H

1201ICN  [F H PO,H,

1202CN H CHO

1203CN  F H COOH
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1414 ON H3a O OH 1415 CN H38 O -lucitol 1416 CH38 1
BH 1417 N 2H3a O O3H2 1418 CN H3a O CHO 149DEC 2006
 WwOHBS/h7@eH 1420 N CH3a C H2OH 162 1, DEC 20

2005/ 047248 PCT/ US2004/ 037715 1421 JCN H3a O%T“YE"O"’O”"S
1422 CN H3a O - 1 cosyl Conpound 1423 CN H3a O—I 2 H
1424 ON H3a OH2 D-lucitol 1425 N H38 OH 2 SO8H 1426

1I2MICAB O P P03 142CH0BB OH 2 CHO| 1428 N CH3a OH
|1995lcN[429FH3a Q2 H2OKfead 430 N 2FBa QH 2 sugar 1431

l. @ Nig C OIgcosy! Ef_anﬁuuiltf J.thg ?;gal—g: gl:ll cl)és‘rﬁg N

12026\ H3 143PHN CH3a SH 200H 1438 CN CH3a

1368 ON2OH [F1439 |ON CH [puglacitdl440 CN 2H3a H -gl cos |

QPN T o) F 1 4-40Ph, o BOsthr apatt 1ads o fon

g . a CH3 03H2

1210CN F OH PO;H,

1211CN F OH CHO

122N F OH COOH

1213CN F OH CH,OH

1214|CN F OH ugar

1215CN OH  |C-glycosyl compound

1216CN CH, |oH

1217CN F CH;  [D-glucitol

1218CN  F CH:  [SO:H

1219|CN F CH; [PO;H,

1220CN CH; . [CHO

1221CN F CHs  {COOH

1222ICN  F CH;  |CH,OH

1223|ICN F ICH; sugar

1224CN  F CH;  |C-glycosyl compound

1225CN  F Cl OH

1226|CN F Cl -glucitol

1227ICN F Cl SO;H

1228CN  F Cl PO;H;

1229CN  F Cl CHO

1230CN Cl COOH

1231CN F Cl CH,OH

1232|CN IF Cl sugar _

1233(CN F ICl C-glycosyl compound

1234CN  F B(OH), |OH -

1235CN  F B(OH), [D-glucitol

1236CN  F B(OH), SO;H

1237CN F B(OH), [PO;H;

1238)CN  F B(OH), |[CHO

1239CN  F B(OH), {COOH

1240CN  F 'B(OH), [CH,0H

157



1445 H3a CH3 HO 1446 N H3a CH3 COOH 1447 N H3a CH3

CH20H 1448 H3a CH3 sugar 1449 H3a CH3 - 1 cos 119 pDEC 208
wo deasgs 1450 CN CH3b H 1451 CN CH3b -lucito

CN OCH3b SOBH 1453 ON OCH3b 03H2 163 19 DEC %85%% 037715
2005/ 047248 PCT/ US2004/ 037715 1454 CN OCH3b CHO 1455
CN CH3b 1456 OCH3b H20H 1457 CN CH3b sugar
124EIS:NZN b @B(OHy0sugar comrpound 1459 CN OCH3b H OH

22BN o oo B (OBE o isompom | 1460 ON CHBD 1T

Q45N 1468 _CN (Blsb H@PIOH 1466 CH3b |OH sugar 1467 CN
104BoNOH -[Bl yCodeH conpauliiéiiol 1468 CN QCH3b 2H3 OH 1469

N D -Tfucit ol TZ70 CNCH3b QH3 03H 1471 N
1 mm lg ghRh 2H3 HO 1473 CN OCH3b CH3

164EIN 147 ON Ggj3b CHBOMROH 1475 2N|CH3b CH, sugar
1247(CN SH CHO
1248CN SH OOH
1249/CN F SH- CH,OH
1250CN  IF SH ugar
1251 CN F SH C-glycosyl compound
1252|CN F OCH; |OH
1253/CN F OCH; [D-glucitol
1254|CN F OCH; [SO;H
1255CN  F OCH; _[PO;H,
1256(CN F OCH; |CHO
1257ICN F OCH; |COOH
1258|CN F OCH; |CH,OH
1259|CN IF OCH; Isugar
1260{CN F OCH; |C-glycosyl compound
1261 (CN Cl H OH
1262 (CN Cl H D-glucitol
1263 |CN Cl H SO;H
1264CN [l Is| PO;H,
1265|CN Cl H CHO
1266 |CN Cl H COOH
1267\CN Cl H CH,OH
1268 ICN Cl H sugar.

112691CN Cl H C-glycosyl compound

1270|CN Cl OH OH
1271|CN Cl OH D-glucitol
1272|CN Cl OH SO;H

~11273/CN Cl OH PO;H,
1274|CN Cl OH CHO
1275(CN Cl OH COOH
1276[CN Cl OH CH,OH
1277|CN Cl OH sugar
1278|CN Cl OH C-glycosyl compound
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1476 2N CH3b 2H3 -
1478 OCH3b O |
WGRo0BRR24s 1481 2N CH3b O HO 1482 CN CH3b O @y
CN CH3b O CH2OH 1484 CN CH3b O sugar

-l uci t ol

1 cos | conpound
1479 CH3b C

1477 CN CH3b O H

03H 14801@\y
37715

1485 CN

G C 1.cos | compound 1486 CN CH3b B(OH)2 OH 1487
(GOl Loafot g DEC 2005 vy 2005104724
12R00EN03HICI 149ICHGN ClBghugital HO  1491| OCH3b OH 2 OOH
AT B TR0 T B g 4
128296NCN (@IH36 {©H;- | u@Qsl, 1497 CH3b{ H O3H 1498 CH3b
1 ng Lﬁlr%a (® ?SH 1500 OCH36 1;103; CI{IS%%BENSH
1Z84iGNcos [Gly! cmoun&to@ﬁm CH3b CH3| OH 1505 CH3b CH3
lz-ést&t ol c115Ub Cﬂ;l BI:I 13 SU3H
1286{CN Cl CH; lsugar
1287/CN Cl CH; C-glycosyl compound
1288|CN Cl Cl OH
1289|CN Cl Cl D-glucitol
1290/CN ICl Cl SOs;H
1291 ICN Cl Cl POsH,
1292ICN  [al Cl CHO
1293|CN ICI Cl ICOOH
1294|CN Cl Cl CH,OH
1295|CN C1 Cl sugar
1296|CN Cl Cl C-glycosyl compound
12971CN Cl B(OH), [OH
1298(CN  {cl B(OH), [D-glucito!
1299(CN  [c1I  [B(OH), [SO:H
1300lcN  {cl 3(0H), [POsH,
1301(CN [l B(OH), (CHO

[1302/CN |c1 B(OH), |COOH
1303)CN  [C1  |B(OH), |[CH,0H
1304|CN Cl B(OH), jsugar
1305/CN Cl B(OH), {C-glycosyl compound
1306 (CN Cl SH OH '
1307|CN Cl SH -glucitol
1308{CN Cl SH SO;H
1309{CN ICl SH PO;H,
1310/CN Cl SH CHO
1311|CN Cl SH OOH
1312ICN__[c1 SH  |CH,OH

11313)cN |l SH  lsugar |
13141ICN iCl SH -glycosyl compound
1315(CN Cl CH, H
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1507 CN OCH3b CH3 03H2 1508 CN CH3b CH3 HO 1509 N

CH3b CH3 OOH 1510 N CH3b CH3 H20H 1511 N CH3b!&dMEE e
wor20055042248N CH3b CH3 G 1 cos | conmpound 1513 =

1514 H38 -lucitol 1515 CH38 03H 1516 CH38 of»@m%li“f‘m"s

H3a HO 1518 CH3a OOH 1519 CH3a H20H 1520 CH3a I H

Lugar 165,19 DEC 2006
Bd6/@$200401037706H315

WD 2005/ 047248
I-’Dkglnm C- 1 cos

yl conpound 1522 -

citol 1524

H38 OH BH 1525

152 g

OO T T O 1 [“Av ERR N> I o |

HSEM H2 15@¢H43a

LI
O 1T O

1527 LI
oz

POsHsugar 1530 H

8 H OOH 1528
38 OH - 1 cosyl

CH—CBH2 15

@532}{3’8%_

| uci t ol 1533
5 2H38 H3 HO

CASRAS oot B
MRRENH3a |G dOCH, 1

Ay

H

O0KH38 H3 CH2(
1321|CN Cl OCH; |CH,OH
1322|CN Cl OCH;  sugar
1323|CN Cl OCH; [C-glycosyl compound
1324|CN CN H OH
1325CN [N H D-glucitol
1326/CN CN H SO;H
1327(CN CN H POsH,
1328/CN CN . CHO
1329|CN CN H COOH
1330|CN CN H CH,OH
1331|CN CN H sugar
1332ICN . [CN H C-glycosyl compound
1333(CN CN OH OH
1334/CN CN OH D-glucitol
1335/CN CN OH SO;H
1336|CN CN OH POsH,
1337|CN CN OH CHO
1338|CN CN OH COOH
11339/CN CN OH CH,OH
1340CN CN OH sugar
1341 (CN CN OH C-glycosyl compound
1342|CN CN CH; OH
1343/CN CN CH; D-glucitol
1344CN . ICN [CH; |SO:H
1345|CN CN CH, PO;H,
1346/CN CN CH3 CHO
1347/CN CN CH, COOH
1348|CN CN CH; CH,OH
1349|CN CN CH; sugar
1350[CN - |CN CH, C-glycosyl compound |
1351[CN CN ICl OH
1352CN  CN [l D-glucitol
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1538 CH38 H3 sugar 1

1540 H38 O H 1541 CH38 O -l ucitol _
wolhSoshia8 1 OBH2 1544 CH38 O HO 1545 CH38

1546 CH38 O H2O0H 1547 CH3a O sugar 1548 H3 peSHogosrs

539 H38 H3 - 1 c

os | conpound
1542 CH38 1@ p&s3bis

1 cos 1 conpound

1560 CH38 SH G3H

1566 H38 SH - 1
CH38 CH3 -l ucitol

cos | conpound 1549 H38 (O 2 H 1550 CH38 OH 2
-lucitol, 1551 CH38 © 2 SCBH 1552 CH38 OH 2 O3H2 166

1353 C P06 20080347248 PCT/ US2004/ 037715 1553

00,2 15 155, RSl T Toos o 1 2 o

1355 63N H3g|O®H H €559 G&H - gl uci t ol

1356EN CH3pNsH dBH2  1jpesdigH38 SH HO 1563 H38 H COOH

1353 ofdhundCl 1567 RO i b 155

135N N [cl sugar

1359(CN CN Cl C-glycosyl compound

1360CN |CN  [B(OH), |0H

1361 [CN CN B(OH), D-glucitol

1362CN  |CN  [B(OH), [SO:H

1363CN  |[CN  [B(OH), [PO;H,

1364CN  [CN - [B(OH), [CHO

1365CN  [CN  |B(OH); |[COOH

1366CN |ICN  [B(OH), |CH,OH

1367CN  [CN  B(OH), jsugar

1368|CN CN  [B(OH), {C-glycosyl compound

1369CN  [CN  ISH OH

1370CN ' |CN  [SH D-glucitol

1371CN  [CN  ISH SO,H

1372CN [N |sH PO;H,

1373CN  |CN  SH CHO

1374CN  ICN  [SH COOH

1375CN [CN  SH CH,OH

1376/CN CN SH sugar

1377|ICN CN - [SH . -~ |C-glycosyl compound

1378CN [CN  |OCH; |0OH

1379CN  IcN  |0CH;  [D-glucitol

1380CN ICN |OCH; [SO:H

1381CN  [CN  |0CH; [POsH,

1382(CN [CN  OCH; [CHO

1383CN  |CN  |OCH; [COOH

1384CN  ICN  |OCH; |CH,OH

1385[CN  ICN  |[OCH; |sugar

1386(CN CN OCH; [C-glycosyl compound

1387CN  [CH® H OH

1388|CN CH;" -glucitol
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1569 CH-4"

CH3 SGB8H 1570 H38 OCH3 G83H2 1571 H38 OCH3

- HO 1572 H38 OCH3 OOH 1573 H38 CH3 H20H 1574 1143DECCIA06
weuomr414855 CH38 CH3 C- 1 cos | conpound 157@@-@3‘50@/037715
15

1577 H38 -l ucitol

1578 H38 SG3H 1579 H38 G3H2

H38 CHO 1581 H38 COOH 1582 H38 H20H 1583 H38 u ar

DEC 2006 WO
a HH 1586 H38

CH38 OH 03H2 1589
CH38 OH CH2OH

ps | conpound

1596 H3a H3 O3H

1599 H3a CH3 OCH

1584 H38- 1 cps 1 conmpound 167 1 9
IMENO47¢QH33P US20@80:8B7715 1585
1394 O onn 1001
1369 (30CH38 H - 1 ¢

g s a CH3—tutitot
13050 OB0BH38 H3 HO
1393 CH,OH
1394 sugar
1395 C-glycosyl compound
1396 OH
1397 D-glucitol
1398 SOH
1399 PO;H,

1400 CHO
1401 COOH
1402 CH,0OH
1403 ‘lsugar
1404. C-glycosyl compound
1405 |ICN CHs" . |CH; OH '
1406 |CN CH,* |ICH; D-glucitol
1407 CN CH;* |CH; SO;H
1408/CN CH;" |[CHs PO, H,
1409|CN CH;" [CH; CHO
1410CN  [CH [cH;  lcooH
1411 |CN CH:* [CHj CH,OH
1412/CN CH;* [CH; sugar
1413[CN CH,* |[CH; C-glycosyl compound
1414(CN CH;" [Cl OH
1415(CN CH;* [Cl D-glucitol
1416 (CN CH;* [Cl SO;H
{1417ICN [CH* (Cl POsH,
1418CN CH;* - [Cl CHO
1419CN  |[cH:®  [CI COOH
11420/CN CH;* [Cl CH,OH
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1600 H38 CH3 H20H 1601 H38 H3 sugar
cosyl conpound 1603 CH38 O H 1604 CH38 21 -I u‘l:’tDEC 2006

wba0bs/dsriy8 1 SO3H 1606 H38 1 03H2 1607 H3a

1608 2H38 1 OOH 1609 CH3a 1 H2OH 1610 CH38
1612 3H38 OH 2 OH 1613
SGBH 1615 CH38 OH

1602 H38

1611 H3a d - 1 cos | conpound

S Bt odin 08 S5

P 200 &937_& 167 OFB8 O 7 U04

16 Q2

3B ENSH 1" 16B0K}H3

B © Buf %o RRgY 1030 &8

1426CN  [CHs* [B(OH), [PO;H,

1427CN  |CH;* [B(OH), [CHO

1428CN  [CH* [B(OH), ICOOH

1429CN  [CH;* [B(OH), |CH,OH

1430CN  [CH:* [B(OH), bugar

1431|CN CH;" B(OH), [C-glycosyl compound
{1432ICN [CH® SH  |oH

1433 CN CH,* |SH D-glucitol

1434CN  [CH* SH  SO:H

1435CN  [CH,® SH PO;H,

1436CN  ICH:* SH  [cHO

1437CN  |CHs# |SH  {COOH

1438iCN  [CH:* [SH  [CH,OH

1439CN  |CH* ISH  |sugar

1440CN  [CHS SH  |C-glycosyl compound

1441CN  [CH® |OCH; [OH

1442/CN___ |CHs* |0CH; - D-glucitol

1443ICN  |CH* |0CH; [SO:H

1444CN  [CH* [OCH; [POsH,

1445CN  |CH:" JOoCH; [CHO

1446(CN  [CH:* |0CH; |COOH

1447CN  ICH® |OCH; |CH,OH

1448 /CN CH;* |OCH; [sugar

1449CN CH;* |OCH; _|C-glycosyl compound

1450[cN  jocH3* H OH

1451CN  |OCH3® H - D-glucitol

1452ICN  |OCH3° H SO;H

1453)CN  |0OCH3" H POsH;

163

CH3

WD 2005/ 047248

1618 H38 B(OH) 2
02 C

1 cos |

-l uci t ol 1623

CH38 H HO 1626
D-gueii2OH 1628 CH3a SH gar

1629
CH3 OH

Céd’l%s2004/037715
sugar



1631 H38 CH3 -glucitol 1632 CH3 a OCH3 SOBH 1633
CH38 CH3 OBH2 1634 CH38 CH3 CHO 1635 CH3a OCH39@E6H2006

WO.5R808HA8 OCH3 CH2OH 1637 H38 OCH3 sugar 163§
OCH3 G gl ycosyl conpound 1639 CH38 O OH 164 Fogpsrns

-lucitol 1641 CH3a C SOBH 1642 CH3a C CBH2 1643
CH38 C GHO 1p44 H3a C OOH 1645 H38 O H2OH 1646
1484608 sI@EH3 17 H3ECHD - 1 cos 1 conpound 1648 1138

H DEC 70057 047248
1 i';ﬁH £ 8 CﬁQOHu% o—0H-D} gl uci tol 1650

T UULU\ - OJIT | 1LJ YT J A T

1@5&@NCI RCBEB 165Jcmﬂm 1 OH PO3H2 1652 H3a O CH
Y165 OH 1654 H3a CF|H CH2OH 1655
1434 Feic

DL m UERa O H - 1 cos | conpound :
14§§GNCI—|3&0@H3 H 165@.5933@1%31%& ucitol 1659 2H3a
U CH

1439CN° SJOCH3YOH ~ Jou-  © o
1460CN  |OCH3° OH  [D-glucitol

1461/CN  |0CH3"® [OH SOsH

1462CN  |OCH3" [OH  [POsH;

1463(CN  |0CH3" loH CHO

1464(CN  JOCH3" |OH COOH

1465/CN  |OCH3" OH  [CH,OH

1466)CN  |OCH3" |OH sugar

1467ICN  |ocH3® [oH IC-glycosyl compound
1468CN  (OCH3"ICH; |OH

1469|CN  |OCH3® [CH;  [D-glucitol

1470(CN  lOCH3°|CH;  [SO:H

1471CN___ OCH3" [CH; __[PO;H,

1472(CN  |OCH3"[CH;  |CHO:

1473ICN  |0CH3" [CHs  |COOH

1474CN  |OCH3" |CH;  |CH,OH

1475[CN°  |OCH3® |CH;  |sugar

l1476lcN  locH3® CH; C-glyéosyl compound
|1477cN jocH3®lcl  loH

1478|CN  |OCH3® [CI D-glucitol
1479(CN  JOCH3® [Cl SOsH
11480lcN  lOCH3® [l PO,H,

1481ICN  |0CH3® [Cl CHO
1482|CN OCH3® (C1 COOH

1483(CN  |ocH3® [cI CH,OH

1484CN  |OCH3" |C1 sugar

1485CN  |0CH3® [C1 C-glycosyl compound
1486/CN  |OCH3® B(OH), |0OH

1487(CN__ |oCH3® [B(OH), [D-glucitol
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1661 2H3a 21 CH3 HO 1662 2H3a G CH3 COOH 1663 2H3a
ad 2H3 CH2OH 1664 2H3a O CH3 sugar

WQOC2005/047048 |

uci t ol

1665 CH3a 14 DRGHR006

conpound 1666 2H3a G O H 1667 CrBwUS20b4/037715

1668 CH3a C 21 O3H 1669 CH3a C 21 O3H2
© 1670 CH3a d 21 CHO 1671 CH3a O 21 200H 1672 2H3a

d |21 2HPOH _1B73 CHBa QJ O sugar 1p74 2H3a O O C
1488N | (feild) Oy a 21 Q2 H 1676 CH3a 1 OH 2
i oGy ORI B K Ho2680-+8 O 02 CON 170
1499 |GDEC Z&IIBH3VB(QH%5(IHUZ48 PCT/ US20D4/ 037715 1681
141N 5 9.6813%2820 S04 1684 raal 1 S H 1688 21Ba
lgﬁcgg{ré %Q, bH)l Cﬁigﬁ;‘éa ad SH sggHO 1222'72%8 1
1496CN 2H3 (ZHB‘SB(GIE{()szugzﬁM CH3a O SH 3u gar
1494CN___|OCH3" [B(OH), [C-glycosyl compound
1495(CN  |OCH3°|SH  [OH
1496/CN  |OCH3" |SH ~glucitol
1497ICN  |OCH3® SH SO;H
1498}CN  |OCH3"SH  [PO:H,
1499)CN  OCH3'[SH - |CHO
11500(CN  {OCH3’ SH COOH
1501|CN OCH3" [SH CH,OH
1502[CN  |OCH3® |sH Sugar
1503|CN OCH3® ISH C-glycosyl compound
1504CN  JOCH3’ [OCH; [OH
1505[CN  |OCH3® (OCH; [D-glucitol
1506(CN  |OCH3" [OCH; 1SO;H
1507(CN  |OCH3" OCH; [PO;H,
1508(CN  |OCH3" OCH; |CHO
1509CN  |OCH3® [OCH; [COOH
1510CN  |OCH3’ |OCH; |ICH,OH
1511{CN  |OCH3" |OCH; Isugar
1512[CN  |OCH3" [OCH; [C-glycosyl compound
1513CH," H H OH
1514|CH;" D-glucitol
1515/CH;*  H H SOs;H
1516/CH,* H H PO;H,
I517cH H @ H CHO
1518(CH,* H H COOH
1519CH* H H ICH,0H
1520[CH,* H H Sugar
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1692 CH3a C SH --glycosyl. conpound 1693 CH38 1 OCH3

H 1694 CH3 a 1 OCH3 -lucitol 1695 2H38 1 CH3 OBHDEC 2006
WOBys/AFH38 C CH3 03H2 1697 CH38 1 CH3 2HO 1648 /G%4864/037715

1 OCH3 200H 1699 CH38 1 OCH3 2H20H 1700 CH3a Cl OCH3

gar 1701 CH3a 0 CH3 C 1 cos 1 conpound 1702 H3a N H

1703 CH3a 2N -|ucitoll 1704 2H38 N S@3H 1705 CH3a CN
15944@H5"1 708 _CHREI ON cr]@glmsm cGhipaund 1708 CH38 CN
1 : ? 139?7??&_0(:5' ) IaLI ?_—7;:—91 g:l_B("J{:—IR%‘ |-\| ]|—-| ?FEC: to| 171

Sprolne- 174 EH3a—fON H H
15239CIDEC 2906 OB 2009 34%R48 PCT/ US2004/ 037715 1713

M3 O CBH T7If Fa O3> —I7t5H3% CN H HO 1716
1324CIaN Ofy17 1718 CH3a CN OH
Eo% Pl N o 02 AV P e S
(1526/cH:* H OH  [CHO
1527(CH" H  |OH |COOH
1528/CH,* H OH  [CH,0H
1529(CH;* H OH sugar
1530{CH" [H OH C-glycosyl compound
1531/CH;,* H CH:; _|OH |
1532/CH M CH;  [D-glucitol
1533ICH;* H CH;  |SO:H
1534cH, H  lcH,  POsH,
1535[CH;* H CH;  |CHO
1536/CH;* H CH;  |COOH
1537/CH,* H CH;  |CH,OH
1538/CH,* H CH;  lsugar
1539[CHs* [H CH;  [C-glycosyl compound
1540/CH," H Cl OH
1541|CH;* H Cl D-glucitol
1542/CH* H Cl SO;H
1543/CHs* H Cl PO,H,
1544/CH,* H C] CHO
1545/CH," H Cl COOH
1546/CH,* H Cl CH,OH
1547(CH H 0l lugar
1548|CH;* H Cl C-glycosyl compound
1549CH;" B(OH), [OH
1550(CH;" H B(OH), D-glucitol
1551{CH® H B(OH), [SO;H
1552/CHs* H B(OH), [PO;H,

166



1723 IH3. H3a CN CH3. 03H2 1724 H3a N H3 CHO 1725 H3a

N CH3 COOH 1726 CN H3 H20H 1727 CH3a CH3 sugat.9 DERS2006
w&B/0e48H3 - 1 cos | conpound 1729 H3a OH 174 4/037715

Nd -lucitol 1731 H3a G SGBH 1732 H3a CN 1 0

1733 H3Ga CN d HO 1734 H3a N O COOH 1735 CH3a CN 1

H20H 1736 H3a;1 suggr 1737 CH3a CN.{@ - 1 cos |
1663pishd [H1738 BTERH, GBHO 2 H 1739 H3a N OH 2 -l ucitol
1740 a|oH 2 (41 CH3a O Z703H2 1742 H3a N OH
1554Hs" 1703 (%(I* LOBHY 1744 H3a|N OH 2 2H20H 172
L R O S e 2> °2 Loey “compound
1556ICHI"L 39HCN HBAOHA4dugda CN H -l uci fol 1749 2H38 N
1SS 5 05 POk, Kaglyesvhgompound | o0 o8
1ssskc,® M SH  |oH
1559{CH5* IH SH D-glucitol
1560|CH," lH SH SOs;H
1s6llcH SH  [POsH,
1562 CH5" lH SH CHO
1563|CH,*  |H SH  |COOH
1564 CH;" ﬁ'l SH CH,OH
1565(CH;® [H SH sugar
1566[CH;," H SH C-glycosyl compound
1567(CH; [H - |OCH; |[OH
1568 CH;* H OCH; [D-glucitol
1569ICH;* H OCH; {SOs;H
1570/CH;* H OCH; [PO3H;
1571ICH;* H OCH; |CHO
1572|CH;* H OCH; |COOH
1573[CH;" H OCH; |CH,OH
1574CH? [H  |OCH; fugar
1575(CH, H OCH;  [C-glycosyl compound
1576/CH;® F H OH
1577ICH;* F H D-glucitol
1578)CH;* F H SO;H
1579[CH;* F H PO;H,
1580/CH;" [F H CHO
1581|CH;* [F H COOH
1582|CH;" |F H CH,OH
1583/CH,® [F H ugar
1584(CH;* [F H -glycosyl compound
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1754 CH3a CN H sugar
1756 CH3a CH3 H 1757 H3a CH3 D-lucitol 1758 CHs gpeH30s

W@WMMW Hea N OH3 03H2 1760 H38 ON OHB HOpd#fiduosioss
B CHB OOH 1762 CH38 N OCH3 H2OH 1763 H3a 8@‘% 4037715

1755 H3a CN H C

1 cos | conpound

- lycosyl compound 1765 H3a H38

H3a SG3H 1768

8 H38 HO 1770 H3a CH3a COCH

1773 H3a CH38
OH 1775 CH3 a H3a
1 9 DEC 2006 WO

H 1780 Hag CH38

168

CH38 CH38 H -gl

® Hag H3 H 1784 Hag Hag H3

sugar 1764 CH3a OCH3
OH,1766 GH3a CH3a lugitol 1767 1138
158CE88 P3H2 (69
15¢HCHE F ooy D puasa res. o
1%9 éufu*ls P{l;.%sggzm W.v?lgoe?é?‘}ea CH38 JOH 03H2
13g%/6Hkag H38 HOID 17F@HHag Hag OH O
OH[EHZ0H (1781 8 CHBB _OHF sugar 1782
15$&QH3 carthound OH 733
1580i€i©! [F OH  |CcOOH
1591CHs* [F OH [CH,0H
1592/CH*  [F OH  |sugar
1593|CH;* FF OH C-glycosyl compound
1594(CH;* F CH; - |OH |
1595(CH;* F CH; __[D-glucitol
1596(CH,* F CH; SO:H
1597CHs* [F [CH;  [PO;H,
1598(CH,  [F CH; |CHO
1599/CH,* [F CH;  |ICOOH
1600(CH,® [F CH;  ICH,OH
1601{CH," F  [CHy - lsugar
1602/CH;* |F CH; C-glycosyl compound
1603[CHs* [F Cl OH
1604|CH,* |F ICl ID-glucitol
1605/CH;*  F Cl SO;H
1606/CH,* [F Cl PO;H,
1607CH,*  [F cl cHO
1608/CH;* |F Cl COOH
1609(CH;* [F Cl CH,OH
1610(CH;* [F cl Sugar
1611|CH,* FF Cl C-glycosyl compound
1612{CH [ B(OH), [0H
1613[CH;* F B(OH), [D-glucitol
1614[CH,* F B(OH), [SO:H
1615(CH;,* [F [B(OH), [POsH,
1616/CH,* [P B(OH), [CHO



1785 Hag Hag H3 SOBH 1786 Hag CH38 H3 03H2 17&; Ega
CH38 H3 HO 1788 Hag H3a 3H3 OOH 1789 Hag H38 0d006

Wbm&/m H3a CH3 sugar 1791 CH3a H38 H3 - 1 C}Q;Sr[bszoo“/oyr’ls

conmpound 1792 CH3a 3Hag G H 1793 Hag H38 C
D-glucitol 1794 CH38 Hag O O3H 1795 CH38 H38 O
PO3H2 1796 H33 CH38 O CHO 1797 CH38 CH3a O OOH
157 BLEBa 13 ODIP9 H38 H38 ¢! sugar 1800 3Hag
o Z- 1 co ound 1801 3Hag H3a OH 2 H 1802
Heba BH 2 - 69,111): HQH03 3H3a H3d O 2 SCBH 1804
1.” ST TN TOTE T, R e o N
1620 @HsUgaF 174 B@}@g c@msyl\w@@aﬂécmms
PCITUSZ0047 03715 1809, CF38 H38 3(OM)|2 - 1 cos 1
162hkHand F1810 §32g Hy H 1811 H38 8 H -glucitol
14848 GH38pH38 HygBH {538 H38 SHi PO3H2 1814 H38
1623CHs F_ SH  SOH
1624{CH F SH  [POsH,
1625[CH,* [F SH  |CHO
1626/CH* [F SH  |cooH
1627[CHs* [F SH CH,OH
1628/CH;* [F SH lsugar
1629{CH;" F SH C-glycosyl compound
1630[CH,* [F OCH; |OH
1631ICH,* F OCH; [D-glucitol
1632[CH;* OCH; |SO;H
1633|CH;* F OCH; [PO:H,
1634(CHs* [F OCH; |CHO
1635[CHs* OCH; |COOH
1636/CHs* [F OCH; |CH,0H
1637|{CH;* |F OCH; gugar
1638/CH;" |F OCH; [C-glycosyl compound
1639/CH {1 M OH '
1640[CH;* [Cl H - D-glucitol
lie4tlcH® [l H SO,H
1642[CH,*  [Cl H PO, H,
l1643lcHe Jot H CHO
1644/CH;*  (Cl H COOH
1645/CH:*  (Cl H CH,OH
1646/CH;,®  (Cl H sugar
1647/ICH;* (Cl H C-glycosyl compound
1648/CH,*  [Cl OH |oH
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1816 CH38 2H38 H H20H 1817 CH38 H38 SH sugar

CH38 CH38 H -

1 cos |
WQ 20035/00E348 CH38 CH3 -

conpound 1819
| uci t ol

Ntk

2H38 H38

1821 CH38 H38 OCHETABI2004/037715

1822 H38 CH38 CH3 O3H2 1823 CH38 H38 CH3 CHO 1824

H38 H38

OCH3 COON 1825 CH38 CH38 CH3 H20H 1826 H38

ugar 27 | 8 CHB C cos | conpound

5 w05 PN D A POCRRPP AL

1636%tH.3CB it 183bH-I38 Qo{Eb ost 1832| CH38 CH3b HO
109 T;BB CHoD LUUH  loos4d CHoo ULHSD OH 1835 2H38

(s ugae! 183 8 ( 2C- 1 cos | _¢onpound 1837 H38

) GH O+ 183 8 b H-lucitol 1839 CH38 CH3b
HCeeH 4840 H3E—CH3 ~-9 DEC 2006 WD

1600EHP473318 PCORS20(@00B7715 . 1841 H38 CH3b H CHO
T847 CH3%_CH3D ITCLD‘-I T843 H38 CTH3B] OH CH2OH 1844

1 oH 8 QCH36 Hi2- 1 cos |

1681 gmd Cl1846 diJ{—ISS (SHQB' 2H3 H

1656/CH,* ICl OH C-glycosyl compound

1657/CHs*  [Cl CH: |[OH

1658/CH;* [l CH;  [D-glucitol

1659/CH;*  [Cl CH; [SO:H

1660/CH,* 1 [CH;  [PO:H,

1661{CH;*  (Cl CH; |CHO

1662|CH;®  [Cl CH; |COOH

1663ICH;*  |CI CH;  |CH,OH

1664(CH;* (Cl CH; sugar

1665(CH;" |Cl CH; C-glycosyl compound

1666/CH;* [Cl Cl OH

1667|CHs*  [Cl Cl D-glucitol

1668/CH;* [Cl Cl SO;H

1669|CH;* ICI Cl POsH,

1670/CH,* [l Cl.  |cHO

1671|(CHs* [Cl Cl COOH

11672/CH;*  C Cl CH,OH

1673|CHs* [Cl Cl Sugar

1674CH;* [Cl Cl C-glycosyl compound

1675|CHs* (Cl B(OH), {OH

1676(CHs"  ICl B(OH), DD-glucitol

1677/CH;* |Cl B(OH), |SO;H

1678/CH;* (CI B(OH), PO;H,

1679/CHs* Il B(OH), |CHO

1680/CH,® [CI B(OH), |COOH
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1847 B8 CHab 243 gl ucitol 1848 HI8 CHBb 2K SCBK
1849 CH38 OCHB6 CH3 03H2 1850 CHB8 OCH3 b H3 AHOPRG
WOHBBS/@348 2H3 COOH 1852 CH38 OCH3b H3 H20H 1868y -
CHb CH3 u ar 1854 CH38 OCH3b CH3 2- 1 cos | Compoy Sttdboarris
Then o8 OBb 21 O 1855 G108 borab O luci tol” iae7
CH3p CH3bp O 03H 1858 2H38 CH3b O Q3H2 1859 2H38
I6BBECHS HOl 184B(ORBE [CHBOHO OCH 1861 2H38 OCH36 O

l'ﬁ% . 186 OCE 2H38 CH3b O 2- 1

Q86430 oibrbung PUERI BigeR o A | 1865 H38 CH3b O

[1883)cust t 9 iy i3 36H, lhd 1867 CH38 CH3b O 2
O3FP — 1868 2H38CH3] 22 8 CH3b OH 2 COOH
1684, CHzH38CCH3b HH 1871 H38 OCH36 O 2 sugar 1872

-1 ound 176 19 DEC 2006

l@%@ﬁ&%m , ,/Hﬂgrg{uolwiggm 1873 CH38 OCH3b SH H
158di¢ Qcpcmks}qm - ligojrol 1875 CH38 CH3b SH SOBH
187 w SHO3HZ — 1877 €H38—E€H3b H CHO

1687|CH," C] SH PO;H,

1688|CH;" [CI SH CHO

1689/CH;" |Cl SH COOH

1690/CH;" (Cl SH ICH,OH

1691/CH;* |[Cl SH Ssugar

1692|CH;* [Cl SH C-glycosyl compound
1693|CH;* [Cl OCH; [|OH

1694/CH;® [Cl OCH; |D-glucito!l

1695|ICH;* [Cl OCH; [SO;H

1696{CH," |[Cl OCH; [POsH,

1697CH;* |l |OCH; [CHO

1698|CH;" [Cl OCH; [COOH

1699|CH;* (Cl OCH; [CH,OH

1700/CH;* [Cl OCH; jsugar

1701|CH;* [CI OCH; | C-glycosyl compound

1702(CH, [N H OH
1703(CH |CN M D-glucitol
1704CH, ICN [ SO:H
1705(CH,* [N H PO:H,
1706/CH,* |CN H CHO
1707CH" [N H COOH
1708/CH,* |CN [ CH,OH
1709/CH;* |CN H sugar
1710/CH;* [CN H C-glycosyl compound
|1711CH* N IoH  JoH
1712{CH |ON  JoH  [D-glucitol
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1878 CH38 CH3b H OOH 1879 H38 CH3b H H20H 1880 H38
1881 H38 CH3b H -gl cos | conpount9 DESS206

CH3b H u ar

wabeRo@H3p CH3 H 1883 H38 CH3b CH3 -1 ucit ol

1834 ¢8804/037715

CH3b CH3 O3H 1885 CH38 OCH3b CH3 OBH2 1886 CH38
OCH3b CH3 CHO 1887 CH38 CH3b CH3 COCH 1888 CH38
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1890 CH38

BH2 1895 CH3b

1898 CH3b sugar

und 1900 CHiBb H OH 1901 CH3b
@CH3b OH PO3H2

DEC 2006

6 OCH3b H H20H
os | conpound -

OCH3b CH3 CH2O{ 1889 H38 OCH3b CH3 s4 gar

1ZHBEHEH3 €N ycdBHI  cds@sind 1891 CH3b H 1892 CHb

A 20Oy aiORory POty cop tpOn

17898HIHBHoNgl 4o | depppund 1900

IS UL LY LY L 1LIYPZL CUCTNJu— 11T OSC0TT TIUO

IIDQlG:HQX}GGNH H@H1905CO0HBh OH COCH 177 1

SRR O 2o O 1 oeteObED (i 5. 1y
|1718/CH;* [CN OH lsugar

1719CH:* ICN  |oH C-glycosyl compound

1720/CH;® |CN CH; OH

1721CH;* [CN CH; D-glucitol

1722/ICH;* |CN  [CH;  |SO;H

1723|CH;* [CN CH;. [PO;H,

1724iCH;* [|CN CH, CHO

1725|[CH;* |CN CH; COOH

1726/CH" N ICH;  |{CH,0H

1727|ICH;* [CN CH; sugar

1728/CH;* [CN CH; C-glycosyl compound

1729/CH;* |CN Cl OH

1730/CH;* [CN Cl -glucitol

1731|ICH;* [CN Cl SO;H

1732(CH;* [|CN Cl POsH,

1733|CH;* |[CN Cl CHO-

1734CH |cN (¢l |COOH

1735|CH5* Cl CH,OH

1736/CH;* [|CN Cl sugar

1737\ICH;* |CN Cl C-glycosyl compound

1738(CH;* |CN  [B(OH), |OH

1739/CH:® |CN  [B(OH), ID-glucitol

1740(CH;* [CN B(OH), [SO;H

1741/CH:* [CN  [B(OH), [PO;H,

1742(CH;* |CN  [B(OH), [CHO

1743(CH;* |[CN  [B(OH), |[COOH

1744CH;* [|CN B(OH), ICH,OH



1909 OCH3b CH3 H 1910 CH3b CH3 -glucitol  19110CH3b
OH3 SOBH 1912 CH3b H3 03H2 1913 CHBb CH3 3HO 190EC 2006
WEHOEREO0H 1915 CH3b H3 H20H 1916 OCH3b Hpcautad
1917 CH3b OH3 -gi cosyl conpound 1918 barpp SCTb0s0aTS
1016 Gob O i otitor 1690 oaab 1 09H 1691 O -13b
2 Qg ILHO 1923 OFBb QI COOH 1924
2

1 3C] 3 1 sugar 1924 OCH3b 1
1339‘%0?%1\29?5@@)2 ég gcgggfgé'_bg@ggd g' 1928 OCH3b OH 2
=1 Ul

3

1926 EH3 A )ICH3b O 2 03H2
1793 CHH3bIO™H 2 103 CH3b O 2 COQH 1933 CH3b OH 2
H20 19 O 2 ISQugar.. 1935 CH3b [O - 1 cos |
ﬁﬁ" Hing &b'm mm@:%léﬁl_@sz_caab_&l -lucitol 1938

19451p,6H B8BH 14939 CkBbyH 03H2 178 1 9 SEC 2W WO
‘Lzﬁﬂﬁruzr/ 18 Puru:.zu AT 037715
1750ICHs" |CN  |SH PO;H,

1751ICH;,* [CN SH CHO

1752|CH;* [CN SH COOH

1753CH" |CN__SH _ [CH,OH

1754 CH,*® |CN SH ugar

1755(CH;* |CN SH C-glycosyl compound

1756/CH;® ocH, [oH

1757ICH ICN  OCH; [D-glucitol
1758/CH* |CN  locH; |sO:H

1759CH* |cN  [ocH, PO.H,

1760ICH" |CN  |OCH; |CHO

1761ICH |CN  loCH; |COOH

1762ICH" |CN  |OCH; |CH,OH

1763 be CN OCH; |supar _

1764CH |CN  |0CH; {C-glycosyl compound

1765/CH;*  |CH5*
1766(CH;*  |CH3>
1767\CH," _ |CH;® SO;H
1768/CH,*  |[CH," PO,H,

H OH

H

H

H
1769|CH," [CHy* H CHO

H

H

H

H

D-glucitol

1770/CH;*  |CH;® COOH

1771/CH*  |CHs* CH,OH

1772|ICH;* [CHs5" ugar

1773[CH;*  |CH;® C-glycosyl compound
1774/CH,* |CH,® OH loH

1775[CH;* I[CH:* |OH  [D-glucitol

1776ICH* |CH,* IOH  [SO:H
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1940 CH3b SH HO 1941 CH3b H COCH 1942 OCH3b SH CH2OH

1943 CH3b SH sugar

1944 OCH3b H C-gl ycosyl
wWO2aAB/@48b OCH3 OH 1946 OCH3b CH3 -l ucitol

-conpODEL 2008
1%7rfl§§ﬁ(h/037715

CH3 SO3H 1948 OCH3b CH3 03H2 1949 OCH3b OCH3
1950 CH3b CH3 OOH 1951 CH3b OCH3 CH2OH 1952 (I:H3b

1953 CH3b |[OCH3 -gl ycos | gonpound 1954
CEl; -glR@ilol 1956 _CH3b SO3H 1957
%E@Hcmbg 1959 OCH3b [COOH 1960 OCH3b
tgar—tEHe2—ocHb—C—glycosyl conpound
HeH3bCH,H 1084 IH - gl ucitol | 1965 CH3b OH
1966 OCH3b H 03F2 1967 OCHSD ®l HO 1968 CH3b H
SHoCHAOHH H1970 ocHB' |OH sugar 1971
OHCO 1972 OCH3h CH3 OH 1973

CH;" [OH C-glycosyl compound
CH:* |{CH; |OH
CH:* [CH;  [D-glucitol
CH:* |CH;  [SO.H
CHs® ICH; [POsH;
CH:® [CH; [CHO
CH:* |CH; [COOH
CH:® |CH; (CH,OH
CH,* |CH;  [sugar
CH;* |CH; C-glycosyl compound
CHs* (CI OH
CH."  (Cl D-glucitol
CH:* [CI SO,H
CH:* (Cl PO;H,
CH:® [l CHO
CH [CI _ |COOH
CH;* ICl CH,0H
CH;* (Cl Lsugar-
CH;" |Cl C-glycosyl compound
CH,* [B(OH), [OH
1802(CHs* |CH;® [B(OH), D-glucitol
1803{CH," [CH,® [B(OH), ISO,H
1804/CH,* |CH,* [B(OH), [POsH,
1805/CHs® |CH,* [B(OH), |CHO
1806/CH,* |CH,* [B(OH), ICOOH
1807/CH,® |CH;* [B(OH), |CH,OH
1808/CHs" |CH,* [B(OH), |sugar
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179 1.9 DEC 2006 WD 2005/ 047248 PCT/ US2004/ 037715

1974 OCH3b H3 03H 1975. OCH3b CH3 03H2 1976 CH3bL9 BEC 2006
WQ@05/049487 OCH3b ‘H3 COOH 1978 CH3b CH3 2H20H p¢&9AR2004/037715

OCH3b H3 ugar 1980 CH3b CH3 - 1 cosyl conpound

19810CH3b 1 H 1982 CH3b O -glucitol 1983 OCH3b O

SO03H 1951@ CH3l 21 03H2 1985 OCH3b ¢ 2HO 1986 OCH3b
1809 (CHif H?a 3 s o@H3b C sugar 1989
HQ | cg und 1990 ib O 2 H 1991

1 ”—'GH3 L ol 992 CH3b B(OH)?2 SC3H 1993 CH3b
13{@@ a1 @I&%IZHO 199': CH3b OH 2 200H

1996 b B u% CHICH 1997 —CHSt 2 sugar 1998
] 1B bl cos BOgdnpound 1999 CH3b SH OH 2000
{ H -@kuecn 2,Cpéﬁb SH 03H 2002 CH3b SH 03H2
L2 20041
HO

[AA VAV LVl w iy (v ) © LA =g [~A~A™ bn g

[1814/CH," [CH;* [SH

1815[CH:* [CHs® SH COOH

1816/CH;* [CH;* [SH CH,OH

1817(CH;* [CH:* |SH lsugar

1818/CH;," |CH;® |[SH C-glycosyl compound

1819|CH,* [CH* (OCH; [OH

1820{CH;" |CHs* |OCH; [D-glucitol -

1821/CH," [CH:* [OCH; [SO;H

1822(CHs* [CH;® [OCH; [POsH,

1823|CHs* [CH,® |OCH; |CHO

1824CH;* [CH,® [OCH; I|COOH

1825/CH [CH* |OCH: |CH,OH

1826/CH;* ICH:* [OCH; lsugar

1827/ICH," (CH;® |OCH; [C-glycosyl compound

1828|CH,* JOCH3® H OH

1829(CH;" |OCH3® H

1830/CH;* OCH3® H SOsH

1831CH* |OCH3® H PO;H,

1832/CH;* JOCH3® H CHO
H
H
H
H

. [D-glucitol

1833/[CH;* OCH3® COOH

1834/CH,* |OCH3® CH,OH

1835/CH;" |OCH3® Sugar

1836/CH;* |OCH3® C-glycosyl compound
1837|CH,* |OCH3® |OH OH

1838/CH;* |OCH3® |OH D-glucitol

1839|CH,* |OCH3® [oH SO;H

{1840(CH;* |OCH3® IOH PO;H,
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2005 OCH3b SH 2H20H 2006 OCH3b SH sugar 2007 OCH3b SH

C 1 cos | conpound 180 19 DEC 20 WD 2005/ 0472UBDEC 2006
WOPEh4/U524804/ 037715 2008 OCH3b CH3 H 2009 OCI—BpC-E;U§2004/037715
-l uci t ol 2010 CH3b OCH3 SO3H 2011CCH3b OCH3

2012 OCH3b CH3 CHO 2013 CH3b OCH3 COOH 2014 (I:HSb

CH3 CH2OH 01p CH3b;OCH3 sugar 2016; OCH3b OCHS3
18 1T Heos OCH3MOHING [0a7 ock3 b d 2018 CH3b O

| b OBH 2020 OCH3b O BH2 2021
_I&L?r rﬁo Lb&ﬁﬂ;?\_h wﬁfb@ﬁ QoH__202 b O H0H 2024

1@@@1{? dogma0}2025 C -glvcopvl conpound 2026
OCH3D Cl \El 2027 ¢H citol 2028 OCH3b
8§44 | CHEO3 HDCHA2 DHCHBD s@parH 03H2  2030| OCH3b A OH 2HO

RO O IO T™

LEAREHECHIDCEA® 08 H ol
1847/CH:" |OCH3®|CH;  |D-glucitol

1848{CH:® |OCH3°[CH;  [SO;H

1849/CHs* |OCH3® [CH;  [POsH,

1850/CH,* |OCH3®ICH;  [CHO

1851{CHs* {OCH3" [CH;  |COOH

1852ICH,* |OCH3"|CH;  |CH,OH

1853|CHs* [(OCH3®[CH;  |sugar

1854/CHs> |OCH3® [CH;  {C-glycosyl compound
1855ICH:s*  |OCH3® [l OH

1856/CHs® |OCH3" [C] D-glucitol

1857(CH:* |OCH3® [Cl SO;H

1858/CH.* |OCH3" [Cl POsH,

1859/CH,* |OCH3® (CI CHO

1860iCH," |oCH3’ |1 IcooH

1861 CH;* |OCH3® [C1I CH,OH

1862(CH;* |OCH3® [CI Sugar |
1863{CH;" |OCH3" [CI C-glycosyl compound
1864/CH;* {OCH3® B(OH), [OH

1865/CHs* |OCH3® [B(OH), ID-glucitol

1866/CH;*  IOCH3" [B(OH), [SO:H

1867(CH,"  |OCH3® [B(OH), [PO3H,

1868{CH;*  JOCH3® B(OH), |CHO

1869/CH,*  jocH3® [B(OH), [cooH

1870[CHs* |OCH3® B(OH), |CH,OH

1871{CH,* |OCH3" [B(OH), jsugar

1872/CH;*  |OCH3® [B(OH), [C-glycosyl compound

[ I?OOH 2032 b d 2H20H 2033
1%%: ig b&ﬂ? %9;&8@”1%)’%’;'@ ycosyl conpound
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2036 OCH3b d CH3 -lucitol 2037 OCH3b O CH3 SO3H
2038 OCH3b G CH3 BH2 2039 OCH3b G CH3 2HO 1308¢: 2005
weRddshe s H3 COOH 2041 OCH3b 1 2H3 2H20H 181 ?}g 4037715
2006 WD 2005/ 047248 PCTI US2004/ 037715 2042
CH3 sugar 2043 OCH3b d H3 C 1 cos 1 Conpound 2044
OCI—Bbl_lOH 045 b d 1 -glucitg 2046 OCH3b C
1873 /ctkH _jocHa" H 03H2 2048 CH3b C 21 3HO

4 b ] CH3b 21 21}3H20H 2051 CH3b
1%94 3. Qgﬁ:”'){m 1Q%YB(‘-nI Ycogyl conpound 2053
lgﬁ}-@b{ (O’ - ucitol 2055 CH3b

2057 CH3b 21 OH 2
.2059 OCH3 b 1 3(0H2 '

lﬁ'fw il ol oo %é@&ﬁ“%i” S 0| 2063 OB b 1 SH
1894 e, ol pCRRB4RIPCH3 bobpSH 03H 2065 OCH3b 1 SH 03H2
1879[CH;* |OCH3® ISH CH,0H

1880(CH,* [OCH3®|SH  lsugar

|1881/CHs® |OCH3® [SH C-glycosyl compound
1882/CH,* |OCH3® [OCH; [OH

1883|CH;* |OCH3" IOCH;  |D-glucitol

1884/CH;,* |OCH3" [OCH; [SOsH

1885/CH;* |OCH3® OCH; [PO:H,

1886/CH;* |OCH3" lOCH; [CHO

1887/CH,* |OCH3® IOCH; [COOH

1888/CH,* |OCH3° IOCH; |CH,OH

1889/CH:* |OCH3® OCH; [sugar

1890/CH;* JOCH3® (OCH; C-glycosyl compound

1891/0CH3® H H OH
1892J0CH3" [ H D-glucitol
1893/0CH3® [H H SOsH
1894/0CH3® [H H PO3H,
18950CH3* H ~H  [CHO
1896/0CH3" H H COOH
1897}0CH3® H H CH,OH
1898/0CH3® H H sugar
18990CH3" H = H C-glycosyl compound
1900/0CH3" H OH OH
1901/0CH3® H OH  [D-glucitol
1902/0CH3® H OH SO;H
1903/0CH3® H OH [PO:H,
1904/0CH3® H OH |CHO
1905/0CH3® H OH COOH
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2067 CH3b d H COCH 2068 CH3b C SH CH2OH 2069 CH3b

1 SH sugar

2070 OCH36 C .

H- 1 cos 1 conpound 1%0E0 2006

WAMBBO0E24CH3 OH 2072 OCH36 O CH3 -glucitol 20¢Ruesidesris
b O CH3 SO3H 2074 CH3b 21 OCH3 03H2 12075 CH3b 21
CHO 182 19 DEC 2

WD 2005/ 047248

OOH 2077 OCH3b C

9 OCH3b A CH3 C
D81 OCH3b CN

GCPI SOéH 20873 OCH3b GBH2 2084
CH20H 2087 CH3b -

.1 cosyl conmpound 2089 CH3b

1 CH3b CN H SO3H
2094 CH3b CN H

MHZHZO-I 2096 OCH3b N H sugar

lﬁﬁléﬁéﬁu‘?ﬁLQEZkﬁiD& Hab d aB
1900063 drpouloH 2080e@0H3b ON OH 2
%%;@6;@'@9328 ;M-J%’CE

1909/0CHaF 1088 @D

1_ 3 l?yﬁo gChITVE l. U |}(|3|IH2
1530bCHA® 93 ocwtm CN HC )
ZUJ /1 L,Flg 1 C- LjCOS | compourra
19120CHS® |1 (CH» PO,H,

1913/0CH3" H CH3 [CHO

19140CH3* H  [cH3  |{COOH

1915/0CH3® H CH3  ICH,0H
1916|0CH3® H CH3  |sugar

1917/0CH3® [H CH3  |C-glycosyl compound
1918/0CH3"” H Cl OH

1919/0CH3® H Cl ID-glucitol
1920/0CH3® ICl SO;H

1921/0CH3® H Cl PO>H,

1922/0CH3° H Cl CHO
1923/0CH3" Cl COOH

1924|0CH3® [H Cl CH,OH
1925/0CH3° Cl ugar

1926/0CH3® H Cl C-glycosyl compound
1927J0CH3" H B(OH), |OH

1928/0CH3® H  [B(OH), ID-glucitol
1929/0CH3" H B(OH), [SO:H

1930/0CH3® [H B(OH), [PO;H,

{1931/0CH3® H B(OH), ICHO

1932)0CH3® H B(OH), |[COOH

1933/0CH3® H B(OH), {CH,OH
1934/0CH3® H B(OH), lsugar

1935/0CH3® H B(OH), [C-glycosyl compound
1936/0CH3® H H OH:

1937/0CH3® H SH D-glucitol
1938/0CH3® H SH SOH

1939/0CH3° H SH PO;H,
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1950/0CH3® H OCH3 |COOH

1951/0CH3® [ OCH3 |CH,OH

1952|0CH3® H OCH3 |sugar

1953J0CH3" H OCH3 [C-glycosyl compound

1954/0CH3® F H OH

1955/0CH3" F D-glucitol

1956/0CH3® [F H SOsH

1957/0CH3" H PO;H;

1958/0CH3" F CHO

1959/0CH3® [F H COOH

1960|0CH3® [F H ICH,0H

1961/0CH3® FF H sugar

1962(0CH3® [F H C-glycosyl compound

1963|0CH3® [F OH |0H

1964/0CH3® F OH D-glucitol

1965/0CH3" F OH SO;H

11966/0CH3" F OH  [PO:H,

1967/0CH3® [F OH  ICHO

1968/0CH3° F OH  |COOH

1969/0CH3® [F OH CH,0H

1970/0CH3® [F OH  lugar

1971}J0CH3® [F OH C_-glycosyl compound

1972|0CH3® CH3 |OH

1973/0CH3® CH3 -glucitol
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1982/0CH3® [F Cl D-glucitol
1983/(0CH3® [F Cl SO:H
1984/(0CH3® [F Cl PO-H,
1985/0CH3" [F Cl CHO
1986/0CH3® [F Cl COOH
1987(0CH3® [F Cl CH,0H
1988/0CH3" [F Cl lsugar
1989/0CH3" Cl C-glycosyl compound
[1990l0CH3® [F B(OH), |OH
1991|0CH3® F B(OH), D-glucitol
1992/0CH3® [F B(OH), [SOsH
1993|0CH3® F B(OH), [POsH,
1994/0CH3® F B(OH), |ICHO
1995l0CH3® F [B(OH), |COOH
1996/0CH3® F B(OH), [CH,OH
1997)0CH3® [F B(OH), |sugar
1998/0CH3® [F B(OH), (C-glycosyl compound
1999/0CH3" [F SH OH
2000{0CH3® [F SH D-glucitol
2001|0CH3® FF SH SOH
2002/0CH3® |F SH PO;H,
2003J0CH3® [F SH  |cHO
2004/0CH3® [F SH COOH
2005/0CH3® F SH CH,0H
2006/0OCH3® F SH lsugar
2007|0CH3" SH C-glycosyl compound
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2021/0CH3® [C] H CHO
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2024f0CH3’ ¢l H  lsugar
2025}0CH3® 1 H C-glycosyl compound

2026(0CH3® |cI  |oH  |OH
202710CH3® [Cl OH D-glucitol
2028/0CH3® [l OH SO;H
2029|0CH3" [Cl OH PO,H,
2030/0CH3® [cl OH CHO
2031|0CH3® Icl OH COOH
2032/0CH3® [l OH ICH,OH
2033(0CH3® [l OH Sugar
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2035/0CH3® [Cl CH3  |OH
2036/0CH3® [CI CH3  [D-glucitol
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2048100E" (GR21 @er ClisoH H20H
12049/0CH3® [CI'  (CI COOH

2050J0CH3" |Cl Cl CH,0H
2051{0CH3* [c1  [Cl sugar

2052/0CH3® [C1 . [CI C-glycosyl compound
2053|0CH3® (Cl B(OH), |0H

2054/0CH3® (Cl B(OH), [D-glucitol
2055/0CH3® (€ B(OH), [SO:H

2056/0CH3" [C1 -~ [B(OH), [POsH,

2057|0CH3® [Cl B(OH), |CHO

2058/0CH3" |C B(OH), |{COOH
2059|0CH3® (cl B(OH), |CH,0H
2060/0CH3" [Cl B(OH), Isugar
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2062{0CH3® [Cl SH OH
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2071/0CH3® [Cl OCH3 |OH
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2118/0CH3" [CN  B(OH), [SO:H
21190CH3® |CN  [B(OH), [PO3H,
21200CH3® [cN  [B(OH), [CHO
2121{0CH3® B(OH), {COOH
2122/0CH3" [CN  [B(OH), |CH,OH
2123|0CH3" CN  [B(OH), lsugar
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2124/0CH3® ICN  [B(OH), [C-glycosyl compound
2125/0CH3® [N ISH H

2126/0CH3 ICN  ISH D-glucitol
212710CH3" N SH  ISO:H

2128/0CH3® ICN H PO;H,

2129/0CH3° [CN  [SH CHO

2130/0CH3" [CN  SH COOH

21310CH3* CN |SH  [CH,0H

2132/0CH3® [CN  |SH sugar

2133/0CH3° ICN SH C-glycosyl compound
2134/0CH3" OCH3 [OH |
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2136/0CH3® [CN - |OCH3 SO:H

2137/0CH3* CN _ |OCH3 [PO3H,

2138/0CH3® ICN  |0CH3 [CHO
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48 gpyhli-2lehydmoxtybiphepdsA-sulfomse abid i ned by all rows of

Table 4. 3R 4S)-4-(2',3 -di hydroxybi phenyl - 4- yl) 3

S) - 3- (2-chl or ophen 3. - 1 drox ro vyl
[(Hb%?] %r@mefg ],;,stgtb@ﬁ;@gxpouzds)dlsclosed by subst1tut10¥1 of Formula VIII

wé)gle ) 2?3(‘:}%%2?18 gg%ﬂ{;ﬁ?ﬁ?ﬂg 'Rs Eﬁreggg rzo 1Y ”z'aEbEfe #‘((e ﬁw 4) according to the

positiasi dd:lﬁnecﬂbpmlé rows of Table 4.

IR 4S8\ . 4- (3 4 bvdraoxvbinhepyvdeday] ). 3 [(3 S -
(2(4E§g(2§,33§h’% gS)h +{2-flugrophenyl)-3- Wdroy_(.ypml]-#oxo-‘l-phenylazetldln_
| A2et71 i3 thysraxyhiphenyl-2-ylphosphonic acid

3R, [@5((25,3R)-32((38)-By(@rTbweyaphed)rd thydropypra@yl{4Boxo-1-phenylazetidin-
Q -B-yl)23'dtydooxypiphanyly3-gDphbsphiamic agdd 1 - 1- hen

| aZj@t-K BSBRD)- 3;[(esya3qa4ﬁ)or¢bhe£y1)~3 ~hydrdxyPfopyl)t-oxo-1-phenylazetidin-
i pheyYl- Sirymgxy -£5yh Hosﬁfqonﬁmam@d?%ghdgzgl )oxo P et

ar g 'r{EZS - S?—3 heny)-3Hydroxypropyl}-4-oxo-1-phenylazetidin-
?2‘8 g§ b yb i}h@i&( )?EP%M OEQ%HQ T ly}Jr P) } -ox0-1-phenylazetidin
) -342/fludrophen 3-hydroxypropyﬁ-4-oxo -1-phenylazetidin-
s % %%xfé

iphenyl-3-¥Ophosphonicacid 1y 3 (3 g .3
(4c|{ 2&5 sk 3§2T nyl)-3-hydroxypfappyl]-4-oxo- 'l-phenylazetxdm—
Aiyi}q2' rhyﬂIQi(ry eny1-4- phosphonic acid
3R Y B0, BB Ayar eparbonaigihydiy iy Ioxo-1-phen azetdin
S - 2-yl133'ehdongbipbayyh2-ghpi®sphamc awd 1 - 1- hen
| azieri{(ASBR)-BES)-3-(3-fluorophenyl)- 3-hydroxypropyl]-4-oxo-1-phenylazetidin—
(B R24B)-3'%rydzox4biphiehylB-oRptvsphiiyhcid- y1 ) - 3-[ (3
o) - @ (G SCIR)I-0BBY-DY(B ftuersph¥éRYIP3 -Hydrokypropyl)#oxo-1-phenylazetidin-
| zi61 th t&YBiphenyl-4-yDphosphonic acid |

2 h -3'- droX e - -
BN 4?&@%1233 17 el %@ﬁﬁ’f’ﬁfi’f Phenylasetdin

bé}&yﬁ@?@zg)&v{ i Jﬂ'uoropﬁeny )”5 hydroxypropyl]-4-oxo- 1-phenylazetidin-
1 deoxybinhepyl-d-yhphosphopic acid | ). 3. 13 ). 3. (3 |
cj (4 ﬂf@pﬁi@n%r[(ﬁsﬁ (iﬂwnbﬁnx‘li}%yd@xyn@myl) 4-oxo-1-phenylazetidin-
|la zfé-wi}d? rhydrayybiphenyl-4-yl)phosphonic acid

3R, 5K €25;3R)- 3+ (38)-By(@rftwoydphping v thydroxyprapy[¢43oxo- 1 -phenylazetidin-
33 - By{ 33 'cthidesxyblipheyy}2-8l)phosphonic acid
(4'-{(25,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl}-4-oxo-1-phenylazetidin-
14 R-yl}-3'-hydroxybiphenyl-3-yl)phosphonic acid
(4'-{(28,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo- 1-phenylazetidin-
15 R-yl}-3'-hydroxybiphenyl-4-yDphosphonic acid
(4'-{(25,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl}-4-oxo-1-phenylazetidin-
16 PR-yl}-2'-hydroxybiphenyl-2-yDphosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
17 R-yl}-2'-hydroxybiphenyl-3-yDphosphonic acid
(4'-{(2S,3R)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
18 D2-yl}-2'-hydroxybiphenyl-4-yl)phosphonic acid

N
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12 _hydroxypropyl]-I-phenyl azeti di n-2-one

(3R, 4S)-4-(2', 3-di hydr oxybi phenyl -4-yl )-3-[ (3 189 DEC 2008
WQRo3/047248 hi orophenyl) 3- 13 ydrox ro 1]-1- heI)CT/U52004/037715

| azeti di n-2-one

3R, 4S) - 4- (3, 3' - di hydr oxybi phenyl - 4-yl) - 3- [(3

[O@j@i f’lgqu‘ig é?lraogg c}/mlgounds 3“ leclgsderd )§' sr 8st%utxon of Plgrmula Vi
w%?e:.ﬁi% iﬁ'H?T fs HARMY ‘UH’ gﬂ%ﬂgwh é“Dél)l)e‘33 rc{% 8) according to the

oropheny rox ro
posginas deﬁnadbymhlero@s Iaf '/l'able 4,

C\ /l__/ 2. 2 1 anyl Al 2. T 792

S5 (A eﬁvﬁs Dbl S - epera-phenyipropyIT
| & et {ldphenylagetidin-2-one |

(3R, 43R A4S)2:(3;3-dibydroxykiphenyhdriyl)-34(38)P-18:dr¢xy-3-phenylpropyl]-
S)2 3- (4plehnybzetpheidydne- 3 17 -hydrox ro 1 -1- hen

| azet i(GR #S3-4B@4'-dihydroxybiphenyl-4-yl)-3-[(38)-3- hydroxy-3-phenylpropyl]
(3R 4‘1)-p1{’en§'f’azéud1ﬂ-'2tbfﬂf oxybi phenyl -4-yl)-3-[(3

S—3°

oot (s @;,_9";7‘“ ‘Wi’ DY R
tHSeHgsEahy—Sth -
is H [R5 T, . E.

by all 3 ipheny-41yl3 ] z%'la%dr?xy %-&hennlpmpyl]
(X5, 3k pkgnyla@etsim@m-cm or aphenyl ) - 3-

ydr oxypropyl ] - 4- oxo- | -phenylazetldln 2-yl

[0g¥6§ y’?gﬁﬁégggpﬁ%{lg f%npa{?{dagsglﬁﬁe y su&u?g ion of Formula VIII

wiRreir R 2s H) |R3r19HhR|"ES| OH3and RALOBYEDEHRY (ile: Fatidx @ rolw 6) according to
- phenyl azeti di n- 2-yl } -3'-hydroxybi phenyl - 3-yl ) D 2
the@csmgns defm)ed by allsowsaﬁﬁ%al%'?r 1-(4- {(25,3 R-3 -[(3

ARG IER R ‘t’!(?’h % R OY-[(3S)-3- hydroxy—3-
71

- 47 oxd %&8 euz{rm-z-j)%l}blp%lgn% 2%1)@ g]%lcltol
] 1S)- 10-}- y ' (3S)-3-Rydroxy-3-
Y hydre ﬂ‘wiﬁ dgi-a{t}%mhenﬂ =35y):D-glucitol
- pheny(1&2d5-anhydpo- {3 wydrgxmydéi&x b pHasyB-bydspry-3p. 4
| udi t gbhenyl -4-0%erh vihenylpzetidin-2-yl } biphenyl-4-y1)-D-glucitol
- (4" - ({1351 3RntFdfo- BE) -hFdoy ¥ (2Sci)edr(B $)-3-hydroxy-3-
ydg ox dpyil-6re-1-pherylytetidint-2-g1 iviphenyl}2-yl)-D-glucitol

—- 27 - hyldispayPamfhar (B-hyioxk 4 FASBREDI(3S)-3-hydroxy-3-
S 51, B et ot ARG st A Bimn 2 DALMY

BRSER HH Yd-- & j@'ﬁf'ﬂ- -3 hylroks
- 2g- hy % % 4 ya{&é é( ACh henyl- 4-y1)—D-}gllucitol

[00266] Table 11 lists the compounds disclosed by substitution of Formula VIII
wherein R' is H, R? is H, R* is OH and R’ is SO3H (i.e. Table 3, row 7) according to the
positions defined by all rows of Table 4.

3'-hydroxy-4'-{(2S,3R)-3-[(3S)-3-hydroxy-3-phenylpropyl}-4-oxo-1-
1 henylazetidin-2-yl}biphenyl-2-sulfonic acid
3'-hydroxy-4'-{(2S,3R)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-oxo-1-
2 henylazetidin-2-yl} biphenyl-3-sulfonic acid
3'-hydroxy-4'-{(2S,3R)-3-[(3S)-3-hydroxy-3-phenylpropyl}-4-oxo-1-
3 henylazetidin-2-yl} biphenyl-4-sulfonic acid
2'-hydroxy-4'-{(25,3R)-3-[(3S)-3-hydroxy-3-phenylpropyl}-4-oxo-1-
4 henylazetidin-2-yl} biphenyl-2-sulfonic acid
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(1 S)-1,5-anhydro-I -(4'- { (25 3R)-3-[(3

S) - 3-(3-chl orophenyl ) -3- ydroxypropyl ] -4-o0xo- 19 DEC 2006
WO Waspmerz et i di n- 2-yl } - 3' - hydr oxybi phenyl - 2- yl peBus2004/037715
lucitol 1 S)-1,5-anhydro-1-(4"-{(2S,3R)-3-[(3
S) - 3- (3 chI orthenylﬁ)TS ydroxypropyl] - 4- oxo- | - phenyl
azet “2' y4 (233 wﬂa SR Bovorl-
e R e AR
| 3 tfmd'r'zxy- - g?ry 3§5 S P T Toes
?aﬁzlg | i gpﬁ%& ?QERQ?W]R lucitol (1
S)-1, 5- anhydro I {(2S,3R) -3-[(3

OV, Tatie 12185 ?§§¥44P°§ﬁ8%§)f%9839.ba. sbssitytion of Fopmpla UL,

whd@éiﬁ'l'\’{'hs 2 Rils@R"lQ OXahd RP is(FO3H, (i.e. Table 3, row 8) according to the
anhydro (4'-{(2S,3R)-3-[(39)-3- (3 chl or opheny
pqsytwgs d9@ned>lfgypqulorﬁw~°»]of2fablﬁ6 - phenyl azeti di n-2-yl)

—ITYET . Byrd B3 SR Enytpropyl] 4-oxo-1-
o 1 Sy L g *ﬁ% %lqwg o

heny® 2xdrexy-h-142 €S B hrERsHYIRFO Yot
|P&:ﬂ1 ) heaylmqtild 2-yiwbiph aylLyP)nhéphom©¢%9\ 24;1 3 '
S) - 3- (A-hydrorodhéaSBR)-3-[3r3ohydseapsphenty prepyl]-4-oxo-1-
- henyphargazetidin-2-y{Jbiptenylk-oh) phosphoriieasid - 2- v ) - D-_ 13
[ucT TAR-kydrGly-2 EBORYIHES) SHyody-1-pBsdroyIfiamo-1

S)4 3- ﬂhﬁﬂiﬁl b) hen h{d% B&M hcid- oxo- |
- Phenybagaird )-3-[( ?H&'ly o}S%l)_l-4Qixolﬂ
1

| Ui t e %etrhu?Z ;”;gmgffeayl i.yr){)égs hdni A
fo) Rare) ) T O 1 ] Tohenyl _4
e T O T
S) - 3- (4- chI orophenyl) 3- ydroxypropyl] 4 oxo0- |

[ooggf]p gi‘ﬁﬁﬁtl'ﬂis&'tﬁe Méxhpcﬁmdb mél@seabd ngé‘%“&é ot Borﬂulal‘@lll |
w@rem]@md—hﬂ%rl@ ﬁhéhyl%i }/)I-gand R®is H (1 e( Table 3 row é) according to the

positions defined by all rows of Table 4.

(3R,45)-4-(2',3-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(2-chlorophenyl)-3-
1 hydroxypropyll-1-phenylazetidin-2-one
(3R,4S)-4-(3,3'-dihydroxybiphenyl-4-yl)-3-[(35)-3- (2-chlor0phenyl) 3-
- 2 - |hydroxypropyl]-1-phenylazetidin-2-one
(3R,4S)-4-(3,4'-dihydroxybiphenyl-4-yl)-3-[(35)-3-(2-chlorophenyl)-3-
3 hydroxypropyl]-1-phenylazetidin-2-one
(3R,45)-4-(2,2'-dihydroxybiphenyl-4-yl)-3-[(35)-3-(2-chlorophenyl)-3-
4  |hydroxypropyl]-1-phenylazetidin-2-one
(3R,45)-4-(2,3'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(2-chlorophenyl)-3-
5  |hydroxypropyl]-1-phenylazetidin-2-one

" [(3R,45)-4-(2,4'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(2-chlorophenyl)-3-
6  hydroxypropyl]-1-phenylazetidin-2-one
(3R,45)-4-(2',3-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(3-chlorophenyl)-3-
7  hydroxypropyll-1-phenylazetidin-2-one
(3R,4S)-4-(3,3'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(3-chlorophenyl)-3-
8  |hydroxypropyl]-1-phenylazetidin-2-one
(3R,45)-4-(3,4'-dihydroxybiphenyl-4-yl)-3-[(3S)-3 (3-chlorophenyl) -3-
9  hydroxypropyl]-1-phenylazetidin-2-one
(3R,45)-4-(2,2'-dihydroxybiphenyl-4-y1)-3-[(35)-3- (3-chloropheny1) 3-
10  |hydroxypropyl]-1-phenylazetidin-2-one
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ydr oxypropyl ] -4-oxo- | -phenylazetidin-2-yl } 19

-2' - hydr oxybi phenyl -3 -yl )-D-. 17 lucitol (1 - DEC 2006
WE003/0812dhydro- | -(4'- { (2S,3R)-3-[(3 J)-3 PCT/US2004/037715
- (4-chl orophenyl ) - 3- ydroxypropyl] -4-oxo- |
- phenyl azetidi n-2-yl } -2'-hydroxybi phenyl -4-yl)-D 18
lucitol [002701 Table 15 ljists the conpounds discl osed
by sufHR.#E)+(23-dihydrorylibberyl-#yl)-WBSRBH3 RjlotephEhylf3-
i K1 d hyd&éxypropyl]-drpheRplazetidifBidnéi . €. Table 3, row 11)
accorGBRLQS)-ID-(Zﬁh@lhp&@k bifhsnytlelylyIRg3BY. 385 lchidrPhedy)-3-
lﬂ?gehﬁdroxypr%pwlﬁl he Ayl %m— -Q)%l PHCEY e phe S’l) ’
h%‘fyl R%ﬁﬁéﬁ’ ) 1¥&r§ &aa g w%f@gﬁéﬁr%ﬁ?@e&xm
A% R fﬁa ToKR *nhele R (e T e
(14 Xyprop J-AJ) enylazetidin-2-one
' - { (2B RAF)-4-(3 ¢dhydroggbiphany -4 niei(3$)-3-(4yohiavepteng3H |
- 15 oxpbydroxgpriapyl [l ephenyldzetidin-24one 3' - h drox bi hen
| - 4- S(BR,48)-4-(22!-dihydrokytfidenyRi-yBr-3-(BSHB-3- chlorcz{phenyl) -3-
-162- chidrorpirepyll-l-phehyldzandiPp@ay| ] - 4- oxo-
l'azet mns@ 2,3-dhy&dk PBipReryRa-yI- 718 8) B R Rl FGH )3t
’(31278;’ pyllll-l.- henylazetidin-2-one
I pget fIRS? G B ”W—%@EW&F@%?@WW{

by&pxwmpyll- zghen yla;e;l]?i;x Bohenyl)-3
hydroxypropyl] 4 0XO0- 1 6 hen Iazetldln 2- 1 -2'-h

O} et sk o e

whemle d§ H, R? isCl, B lSIQH@-ndBI eln-glucitob(ilef Table 3ammd101)98c01dmg

DE 20 5/04724 /U82004/ 037715 ' 2 S,
to eFE)OS'élonf fl%g)@%% al]( rgws 8?T8 ﬂhenyl )-3 -hydr oxyér ((prl I
- 4- oxPrsh-1 B—ahl@}‘drbﬂz(@t- [BRJ=3-[(3S)33-(N¥BlbEphBh IR B-
- 3- s &R -oxlo- ?Se?:%la% d1§2[-)21§-3 -h)g}c);rpoxy%?;ihenyl 2-y1)-D-
bRick rop enyI ) - hydr oxypr opyl 4- oXx0- r%’

a%ﬂ'% (4“ ?&’S Sk (T i S Ly m e e n

I o) ' gh%n)y!]azgndm |2 %2/13] hﬁdr8§%b1]ihen¥103 yl) D-
( )-(_4 {Q 3 K chloep] phe R

obidri’XYIirPP - ?@zkphmy}?zzudmi -3 hmre&x}bphww yY) D-
-siglyepl ¢ acid *- { (2 S,3 R-3-[(3 S)-3 -(3

of phlshrphlrydso-THH BS,3R) Spl(3$)-3-@-cbdorophenyl) 3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-2'-hydroxybiphenyl-2-yl)-D-
4 glucitol
(1S)-1,5-anhydro-1- (4' {(25,3R)-3-[(3S)-3-(2-chlorophenyl)-3-
hydroxypropyl}-4-oxo-1-phenylazetidin-2-yl}-2'-hydroxybiphenyl-3-yl)- -D-
5 |glucitol
(1S5)-1,5-anhydro-1-(4'-{(25,3R)-3-[(3S)-3-(2-chlorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-2'-hydroxybiphenyl-4-yl)-D-
6 |glucitol
(1S)-1,5-anhydro-1-(4'-{(2S, 3R) 3-[(35)-3-(3-chlorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-2-yl)-D-
7  [glucitol
- ((18)-1,5-anhydro-1-(4'-{(25,3R)-3-[(3S)-3-(3-chlorophenyl)- 3-
hydroxypropyl]-4-oxo- 1-phenylazet1d1n-2-yl} -3'-hydroxybiphenyl-3-yl)-D-
8 |glucitol
(1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(3-chlorophenyl)-3-
9 __|hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-4-yl)-D-

C &=
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12 hen | azetidin-2-yl -2'-hdrox bihen |-4-sulfonic

acid '- { (2S,3R-3-[(3 19 DEC 2406

wa008e4744schl or ophenyl ) - 3- hydr oxypr opyl ] - 4- oxo- ﬂCT/%§20B?/037715

Iazetldln 2- 1 -3 -hydrox bihen |-2-sulfonic acid
{(28 3R) 3- [(3

= 114 he
Sy~ _ @j{w’mopnenyl y=3= ||yU| U)\yplup)uj 4= oxo—+—14—her
ALZCTUT

4(;_;“* I IS%;'I‘S(@hydm'l (4‘ {(fS §R5-3 [(3S)3 @“ chlorophenyl) 3- ——
S) - 3- ([deryBronyNatrorg-1 pheyrazstidin-a1) -2 -hydsweybipheng-2gh-D-

et ijgloeitad-v| - 3' “hdrox bi henyl -4-sul fonic acid '-{

(2S, LS [ScBdydR-[44'ef(2S)BRpB(BH))3-B-thictophanyt)epy | T - 4
0xo- 1- yﬁo}b@mpyﬂmbxd-llrplﬁnylhietﬂm D1 p2-Bidi&#ybiphenyl-3- yl) -D-
| -13- sustfieirsic aci d -{(2S,3R) -3-[(3

S) -3 ( WMPQH@'JYJ@' {2@3’ 2 QQ wim 31.1 tren
| oot W ol it R o

0

r—Q_\

| - 4- sy A zanky $43-3BaAiBS) (4' °1PFé1y d
di scl %@f@{y si-Pt(&)n r nﬂﬁzqﬂéhrh%wé} %/rhxdrowh&ﬁggﬁuﬂylsi D-
i 43 cifol R4 is OHand RS is PO3H2 (i.e. Table

3, rov(1sp)1 Savdwdtﬁ-h-§4't{<§2S,ﬁR)a3ﬂ@§)f3-(ﬁﬁdllomphm@-33y al |
rows dliydfadypeopyl]-4-oxe-l ¢iSn@Ryetidi-231}-3'-hydroxybiphenyl-3-yl)-D-
S)H3- (|@ueitdlor ophenyl ) 3- hydr oxypropyl ] - 4-oxo-1- 1

hemollT ?sts -dithgrdrol 1- é -{(DS,9RR3 Y S) eyt gropHeryHS3-NoNI C
aci - " -
_ S)I53 ( u&mlor ophenyl ) r?%l%e;ﬁﬁ %py;/ﬁ 7 }}?’ 3' blp heny1-4 %]) D

I azet

aC|d(

QY] 83% hegy gé%t‘@\% %Tg}plﬂ%@e:% u;[;l;lﬁz -y1)-D-

md(A I(’)Q?F\)\?f(?

__I_A_;I._hos_lmm_c_a
S) - 3- (IS¢ SormdyAEn A4 - 6259 R)-351(3H Shloropiey)-3-4 h
A qmqf@% AR ] S e b
) -3-1(3

S) - 3- (|@SyH| Banhylen (¥ - R28,IR)-3:{(3F)p(A-thidropkamyl)-5 hen
| azet i Wyddexdprdpyl24-oko-drghenyliazéiigin-R-yd}-2thykipodybiphenygicd-¢il)-D-
(48 {jgloaitl3 R -3-[(3

S)-3-(Z-chrorophenyl) - 3-hydr oxypr opyl J-4-0X0- I- 6 hen
| azetidin-2-. | -2'-h droxybi hen |-4-yl hos honic
[@278] Zable(t5distRhe gompgunds disclosed by substitution of Formula VIII

ksl REjs e SRRSO Ly e ROUPEERY! Lok S383 0T obipe o

ﬂfbpo{s{tﬁﬁsaﬂhxeab[y(a]iSwaof:Falﬂhhorophenyl) 3- hydroxypropyl

zetidin-2 =h_dr ny\/hj hen | -
1 hos 0{1(2%33};5&(38) -3- (2 chlorophenyl) 3 hydroxypropyl] -4-0xo0-1-
AR hepikeZropifordc agidir oxypr opy!

] - 4- ox@-{128, théf{(E}SazBe(z chilerophenyl)- Bhydrostymrapyi]-4+oan-1i-- 4-
1 Ros iykazetidint2-yl}-3'-hydroxybiphenyl-3-sulfonic acid

-~ W-{(28,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
3 henylazetidin-2-yl}-3'-hydroxybiphenyl-4-sulfonic acid

#'-{(25,3R)-3-[(35)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
4 henylazetidin-2-yl}-2'-hydroxybiphenyl-2-sulfonic acid

4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl}-4-oxo-1-
S henylazetidin-2-yl}-2'-hydroxybiphenyl-3-sulfonic acid

4'-{(25,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
6 henylazetidin-2-yl}-2'-hydroxybiphenyl-4-sulfonic acid

. @#-{(2S,3R)-3-[(3S)-3-(3-chlorophenyl)-3-hydroxypropyl}-4-oxo- 1-
7 henylazetidin-2-yl}-3'-hydroxybiphenyl-2-sulfonic acid
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(4'-{(2S,3R)-3-[(3S)-3-(3-chl orophenyl ) - 3- hydr oxypr opy
|]-4-0x0-1 10 hen lazetidin-2 1 -2'-h drox bi DEC 2085

- WO200510272a9s honic acid 198 1 9 DEC 2006 WO PCT/U52004/03
2005/ 047248 PCT/ 152004/ 037715 (4'- { (2 S,3 R)- s
[(3 S)-3 -(3 -chlorophenyl)-3 -hydroxypropyl ]
=4-0x0-1-_11 hepn lazetidin-2- 1 -2'-h drox bi hen

L5y JH@SIAR) & 168)3 foklorg gy D3t bropyl] Loy T
S)83-( yuammmew}s -BydnebiphenyIoRylordc #%@- 1 12 hen

" (RIS o ph ooy TP

;-lgyd,rom biphenyl-4-sulfonjc acid |,

(%
TR |3)_ ,3‘3_h'll‘v TP x 1‘0 -
hﬁﬂyl E{g@ﬁwﬁlgj t rhy 0Xyb1 lg§z§§yﬁ?§}§f'u:¥omc ag}c’lngg Hblm ¢

S) - 3- (SR 33° higraphsnybr ?XAIX)@IM}-{-OM-Ihen
enylzzemdm » )n ‘drxseoxybiphenylr -su ohicagdd honi ¢ aci d

4' - { K4ESBRR)-3-[(363-3-(3~chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
S)I23- (pheopiarctifrh2+yy)-2-13dnydibiphepylopyilfonic svi@- 1- 15 hen
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((23 3R) - 1- (4- fluoropherwl) 3 =R

S) 3- hydr oxy- 3- phenyl pr 15Lk94§§;?din-2-y|

-3'-h drox bi hen |-4fyI\\ ni ¢ aci -{

(2S, 3R)-1- (4f|uoro%3
S) - 3- hydr oxy- 3- pheny propyl] 4- 16 xoazetidin-2- 1
-2' -hwiihrex bi hen [ -2- 1 hos honic acid

g) : g S %? ﬁ@m;‘ %&4R,jedn ;ﬂ,?g OR,D {}ﬂvl re%?lxe(s%hose mgependfntly from H,

ropyl ] Xoaze
.- 2" - hhatpgery - %H leagralkyl QGF i, OClp 6F L £3H.B, -@-lowdralkglS, 3

R) - 1- x{,éln,ﬁéae%gpmwhsd&y l{yar”axy%wéalkﬁy @‘i\f)éﬁ i 0, -SH, oS-

.- phenyl propyl | xoazet | di n- 2-
hen ﬂo‘aﬁralﬂl MO’HHWF*@% ri'akz'erzmmmm@ﬂ@w alkﬂmnmlfmnyl

A C0rﬁ?ﬂkﬂ'&‘mﬂcﬁsuff&’fyﬂh@lsul@nyi\lm?lsﬁ?onyp 1, %aﬁﬂ@@r ﬁk&yca%onyl

represents one Qur ive reésidués

chos EAPPRALSL RTBRERYHc ?‘%Yﬁ'ﬂﬂf“‘dﬁaﬂcb‘@%ﬁm o, penyl, benzyl,

| owerpabdoyy, bekdylodll, -POHRS» S@?Z-B(Ol@i&%ugar&‘ﬂo@bﬁ a@lukdrbride and a

nethylened{)oxa%ill et hyl enedi oxy, hydroxyl oweral kyl, -CN,
NPy 0 -S- | oweral kyl, am no, alkylan1no

di al IR epresants orariwim Sute Buydr fiva Irdfsylha:rvhms mdépendehtly from H,

di al lylogty r9sUiobeiNby, GiH) 68k Ry, crt Y{ﬁ&we“rw'

acyl, carboxy, koxycar bonyl carb

car bd’?@é‘ﬁi‘%@ﬂm’m R‘Wl§’iﬂd1’°€5¥<s|hd@°x>é@‘§ﬂmdﬁil,n6 (’:‘ﬁ‘m Bitag SH, -S-
phen MJ)wenh?fl Zafdino, a&bﬁﬁl%}’dlalbﬂﬁ‘rﬁﬁ‘lb QinosulfdR A iy amikSitfony!,

-B 'ucuroni de and a sugar
CaE b mosgl?onyl alk?]sul}(onyl arylsgfonyl acyl, carboxy, alkoxycarbogyl,

car_boxyalkyl, carboxamido, alkylsulfoxide, acylamino, amidino, -PO;H,, -SO;H, -
B(OH),, a sugar, a polyol, a glucuronide and a sugar carbamate;

R* represénts one, two, three or four residues chosen independently from H, halogen, -
OH, loweralkyl, -O-loweralkyl, hydroxyloweralkyl, -CN, CF;, nitro, -SH, -S-
loweralkyl, amino, alkylamino, dialkylamino, aminosulfonyl, alkylaminosulfonyl,
dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, acyl, carboxy, alkoxycarbonyl,
carboxyalkyl, carboxamido, alkylsulfoxide, acylamino, amidino, -PO3H,, -SO;H, -
B(OH);, a sugar, a polyol, a glucuronide and a sugar carbamate;

R’ represents one, two, three, four or five residues chosen independently from

hydrogen, halogen, -OH, loweralkyl, -O-loweralkyl, methylenedioxy, ethylenedioxy,
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R2 represents one, two, three, four or five residues

chosen i ndependently fromH, hal ogen, -OH,

| ower al kyl , OCF2H, OCF3, CF2H, CH2F, -0-1|oweral kyl, 19 DEC 2006
met hyl enedi oxy, ethyl enedi oxy, hydroxyl oweral kyl, -

CF3, nitro, -SH, -S- loweral kyl, am no, allcylam no

di al Ky hdry16Geral J@‘Pﬁtttlfgoﬁmb -snl m\aéamﬁsym@ramwmmo
di al kdyl am nosul I's onyI ar | sulfo

acyl 35‘89@; amaqo X}aa‘ﬂg' posulf% 1@ xyqsulfonyl alkylsulfonyl,
c gggg&‘ﬁﬂﬂ 1, aé\i'lkéék faﬂc%k)@@nbom Yéaﬂmxf/‘iﬂkyl mkﬁﬂdo

o1 o ARSI Ayl iy T SO OBV Bieessa pole o
tWwo, MuRireRidelind M far CABAMHIE vith RRRAVidoNER RARERTE hytrdgeQM* is -

| ower al kyl, -0-1oweral kyl,
hydr%%‘rﬂ%&z’ _CN, CF3, nitro, -SH, -S

| owe thds k§i-Cq)-alkylofie méﬂhh’c}i loA¢Toriore WHR )ty Béeplced by a radical chosen

am nQsul ' | f ,
di al °P‘a§1 o ;@ OV %‘yr?’{g? §FurFBR joweraliyl-
acyl -CH@ boxpcylp) W@Mo AYEI(OPOgA) ) eRR@B(PH),)-, or -NOH-;

car bg I sul f oxi de, acyl am no, ami di no,
-POBI‘—'étﬂr&%’gﬁwl—f% 51\5{3(0_02 a sugar, a polyol, a

. gl uc o eenok hel-GN; ngchmetbwybAﬁﬂhEthoRﬁ ormyhrgeswhtxslemmepr“
t wo, e

i, S8 O ek I SO DRI,
- 0- | o¥fsHaPkyO:Hemuey | enedi oxy, et hyl enedi oxy, 203
ANEN@;}QdJ%E'EEEHl 1951 EdeCindP Ofinot by cpR¥yd VY- aJSE)')L -SOLD -0- ; and

3,..nitro -S- 1 gwer al kyl , _.am no, ['am no,
d| al 13)r3niSHd)- ﬁﬂ? noQARR oAV “’S'QP%)}‘I‘ Y epriotba “FB%VFC‘ only by a
di al kinglasirbssul f onyl , al kyl sul fonyl, aryl sul fonyl,
acyl, carboxy, alkoxycarbonyl, carboxyalkyl,
car boxam do, al kyl sul f oxi de, acyl am no, am di no,
- PO3RR, -AS@Bkhound{cChijidg teclamgarherein P ohosen fwm -CH,CH,CH(OH)-

| ucur r r
hat um%Ré R '%ﬁq@ﬁzﬁﬁﬁ&“ Ml‘gﬁ?fo)p g{#&ﬁ?léom- -
U'T s CHOEIGERCHIFFUAE)GH RO H, 6376 16 (@B)-ind e )e-meerein the
be r %@tleﬂﬂ:@ﬂhpéinﬁg 15 ﬁ'ﬂ'p@ﬁ{ of%ﬁélﬁﬁ@nt tcf the @é&?none g Ehd the right end

i CH( ei%%%zﬁ Fl’g?lpymt °fa“f3h("e¥t|“b%é P%Feyﬂ NIg  _ CH( OSCBH) -
-CH(OPO3H2) -, -CH(OB(OH)2)-, or -NOH; with the

t hat R5 .. t -CN;- 2, 5- di ;
D0V 05 4 Bk RN e TP SR s
[ ncI udes an -OH, am no, |oweral kyl, O oweralkyl,

al koxycar or -SQBH group; (2)
adj a%:(ent Ap%%tlom}%%g (?d)“éto da"ﬁq?g%rﬁot be repl aced by

- S-, Rliggrgents onegmppwo gesidued; ; and  (3) -S-, -S(O) -
-S@Rzreprgsen@ggeorl}lbbreglg%sdues in U cannot be separ at ed

only by a single carbon.
R" represents one or two residues; and

R’ represents one or two residues.

5. A compound according to claim 4 wherein
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2. A compound according to claim1l wherein U is chosen
from-CH2CH2CH( OH) - - SCH2CH2-, - S( O CH2CH2-,

-S(O CH2CH(OH) -, -SCH2C(=0) -, -SCH2CH(OH)-, - 19 DEC 2006
CH( OH) CH2CH2-, - CH(OH) CH2CH(OH) -, -(CH2)3CH(OH) - and
-(CH2)4-, wherein the left end of the string is the
poi NR' wfresehts andweride;t 0 t he azeti di none ring and the

ri ghkzr%nrg emcs)fongrrég l§et_ri ng is the point of attachnment to
the PHERGICRE PRGBS A conpound according to claim 2
wher Bf mprebents oneQefi@iie2 @ OH) -. 4. A conpound accordi ng
to Chﬂxleépes]en eof 8L, X represents one or two residues;
R2 represents one or two residues; R4 represents one
or two residues; and R5 represents one or two

resi gues. L:ng .t ' 2 4€]

204 aAI\/EIQD%B‘pgﬁgEH%E%H%g 5’2%9%%‘9’9 & Sq’r"geé%?ﬁeg]é ﬁt éﬁ&% ghe'bhosen
r esi fiere H, RiogeppPlks and methary.r esi due; R4 represents one
residue; and R5 represents one residue. 6. A compound
according to any of claims 1-5 wherein R, R2 and R4 =
ar e thoséncomppii according énpmpi of claims 1rycherpin #dpagt. ongof R\, R, R
CONPRHANY isAh6Rh RoRth suBarddYudonideAhd'B subara¥aphRl N at

| east one of R, R2, R4 and R5 is chosen froma

.sugar, a glucuronide and a sugar carbamate. 8. A

Icorrpznu nd Aa@fﬁ@bdimcdmngmyanpbf ddimk 18 “ﬁmﬁm %&faﬁioﬂe & R', R}, R
east .qpe R., R4 R5 is chosen from SQ3H

and %M_cggengo@%g&ﬂa@ggm ding to any of clains

1-5 wherein R3 is chosen from hydrogen and hydroxy.

10. conpound accor di to_any of .clai 31-5 wherein

Ra 15 by B Qhehl bl oAmEl s SR iy ot Hop

cl aihydrogenandhpdrexyn R4 is OH. 12. A conpound according

to any of clainms 1-5 wherein R5 is chosen from

hal ogen, hydroxy, |oweral kyl, -0-1oweralkyl, CF3,

al kyl%sul fERTPoungagqosding 939y of daims bR yheeimR s bydeesny| |

cyano, N, N-di met hyl sul fonam do, carboxy, nitro,
T 8 S ATB00 T e S o8 oo
nmercapto, - SO3H, -B(OH)2, a sugar and a gl ucuroni de.
12. A compound according to any of claims 1-5 wherein R® is chosen from halogen,
_ h;;iroxy, loweralkyl, -O-loweralkyl, CF; alkylsulfonyl, arylsulfonyl, hydroxymethyl,
| formyl, cyano, N,N-dirnethyléulfonamido, carboxy, nitro, acetamido, dialkylamino,
methylthio, vinyl, methylenedioxy, ethylenedioxy, carboxymethyl, -PO;H,, mercapto, -
SOsH, -B(OH),, a sugar and a glucuronide. |

S
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205 AMENDED SHEET 19 DEC 2006 13. A conpound

according to claiml of fornula R / O NRZ R4 R5

14. A conpound according to claim13 of fornmula R V8 DEC 2006
O NRA /R OHR5 15. A conmpound according to claim

13 of formula R QO NRZ HOR5 206 AMENDED SHEET

19 DEG ZOQQ:onﬂa@und%c&QJﬂ?éJidréf&uﬁ@%?f‘o%ﬁlg to claim1s of

fornmula R1

14.

15.
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ON R6 17. A conpound according to claim 16 wherein R

is H 18. A conpound according to claim1l of fornula

RL O NRai RR1 HO R5' wherein R' and R2i are 19 DEC 2006
i ndependently chosen fromH, F, d, CH3, CN, OCHS3,

OCF3, OCF2H, CF3i CF2H, and CH2F; R4i is chosen from

H F, 16, &+3mpomdaccogiing Belid) DS offershuBH, and R5' is

chosen from OH, SO3H, P%gF\ CH2CH, COOH, CHO and a

sugar. 207 AMENDED SH H@Ec 2006 19. A conpound
according to claim18 wher&n4R5 jos -OH of fornula

Rli 1 O N41 RZ HO HO 20. pnpound according to

claim 18 wherein R5i is -SGBH gf—formlLa RRLi O N 41
ing t6 claim18
R1i

R2i HO HGOG3S 21. A conpou acco
wherein R5i is -PO3H2 of f

17. A compound according to claim 16 wherein R' is H.

18. A compound according to claim 1 of formula
R1|
N )
N\ 0

==

e
K

R /]

wherein

R'" and R* are independently chosen from H, F, Cl, CH3, CN, OCH3;, OCF;, OCF,H,
CF,, CF;H, and CHzF ; _

R¥ is chosen from H, F, Cl, CH;, OCH;, OH, B(OH),, and SH; and

R*' is chosen from OH, SO;H, PO;H,, CH,0H, COOH, CHO and a sugar.
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0 NRZ HOHO HO O 208 AMENDED SHEET 1 9 DEC 2006

22. A conpound according to claim 18 wherein R51 is

D-glucitol of formula Rl / 0 NR2 HOHOO,,\CH Hgpec 208
H OHOHH 23. A conpound according to claim 19 wherein

R5i-is -OH of formula O N R41 RR1 HO HOO 24. A
conmpiund Aaenpodadigcdrding toedlaim2@ whieindi’his RBH of formuBOBH of

formula R O N R4,]zﬁ2i/

20. A compound according to claim 18 wherein R% is -SO3H of formula

R1i —

HO,S™ <=

21. A compound according to claim 18 wherein R is -PO3H, of formula

R1i

<\
HO™ 5

208
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HO3S~> 209 AMENDED SHEET 1 9 DEC 2006 25. A conpound
according to claim21 wherein R5" is -PO3H2 of formula

O NRai (I RR1 HO HO/ HOB FO 26. A conpound 19 DEC 2008
according to claim22 wherein RS is D-glucitol of

formmla 0 N Ra®" HOHO O,\CH HH OHOHH 27. A

conmaund Aawapbstidnocddngt alaim PBwhhen B[ fis TRglucital of forpus

formula b O N Rall, Rr_HO H 210 AMENDED SHEET 1 9

DEC 2006 28. Acor?pI fd according to claim23 wherein
R5' is -OH of formula / o

HO /\«

OH

OH
23. A compound according to claim 19 wherein R% is -OH of formula

1i

R2I '

?C\

[~
HO™ <=

24. A compound according to claim 20 wherein R% is -SO;H of formula

209

AMENDED SHEET



R4i \\ ~ ~ Rz HO HO 29. A compound according to

claim24 wherein R5i is -SBH of formula n O N R41

\\ ~~ R2i HO HGS/ 30. A conpound accor di ng to 19 DEC 2006
claim24 wherein R5' is -SG8H of fornula R’ N R41

Compdiind BASBPOIHGeGOtE BoRDE! YATPERE bt

of formula Ri / O NR&¥ 21 R HO HOB HO "0 32. A
compound according to cl at 5 wherein R5i is -PO3H2
of formula

O
N
R4I
ﬁ = R2I
HO Ny HO

\P// .

i\
HO”

26. A compound according to claim 22 wherein R% is D-glucitol of formula

1i

R2i
‘HO

OH

OH
27. A compound according to claim 23 wherein R% is -OH of formula

1i

210
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,i O NRA1 Rz ' HOHOP)' HOB 'O 33. A compound
according to claim26 wherein R5i is D-glucitol of

formula ON R41 RR1 HOHOI ,\OH H OHOHH H 2129 DEC 2006
AMENDED SHEET 19 DEC 22fi 34. A conpound according to
claim 26 wherein R5' is D-glucitol of formula 11 O N

RA1 FE8L HMooapowd asenrding togl4im 2B WhepimB] is DH offormrpound
‘according to any ofgglains 18-34 wherein R4i is OH.

29. A compound according to claim 24 wherein R* is -SO;H of formula

1

HO3S

30. A compound according to claim 24 wherein R” is -SO;H of formula

\\ R2i

\/ HO

HO4S
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36. A conpound according to claim35 wherein R4i is

ortho to the azetidine ring. 37. A conpound accorgiiigrb%C 2006
to any of clains 18-34 wherein R5' is an ortho

substituent. 38. A compound according to any of clains
18-34 wherein RS' is a meta substituent. 39. A

compdind Acompalindgedodlingty clafm 29 wherein BB is3H0 M ©F RinAulRSi

is a para substituent ~i40. A conpound according to

Q R* and R2' are chosen

fromH d and F 41. A pound according to claim40
wherein Rli is H 42. AXQ oundoaccor ding to claim18

claims | or 18 wherein
4-fluoro; and R4 is Hd
according to claim 1l of | a RiOO NR2 R35 R
wherein R and R2 a¥ chosen fromH, hal ogen, -OH,
and met hoxy; RHO, posen from hydrogen and hydr oxy;
and R5 is chosen fP«Hn hal ogen, hydroxy, | oweral kyl,
-0- 1 ower al kyl , He3 G kyl sul fonyl and aryl sul fonyl .
45. A conpound according to claiml of fornmula "",Q
'Rl O3, N

A compound according to claim 25 wherein R® is -PO3H, of formula
. ) .

R2i

33. A compound according to claim 26 wherein R* is D-glucitol of formula

i

RZI
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2 R R3 R wherein 214 AMENDED SHEET 1 9 DEC 2106 R

and R2 are chosen fromH, :- hal ogen, -OH and nethqiy'

R3 is chosen from hydrogen and hydroxy; and R5 is DEC 2006
chosen from hal ogen, hydroxy, |oweralkyl,

-0-loweral kyl, CF3, alkylsulfonyl and arylsulfonyl.

46. A conpound according to claim45 of formula R~ O

ormita & oamign AeSRER U R AR b gl loTb Kl

to any of clainms 1-5, RI8-34 or 44-47 wherein the

substituents at positiopE 3 and 4 of the
relative configuration.
Q

azetidin-2-one are in a

215 AMENDED SHEET 19 D rg Q9. A compound
according to any of clainms 1y5] 18-34 or 44 47 wherein
the substituents at poRi\ti 2

azetidin-2-one are in ag

H
OH

35. A compound according to any of claims 18-34 wherein R* is OH.

36. A compound according to claim 35 wherein R* is ortho to the azetidine ring.

37. A compound according to any of claims 18-34 wherein R* is an ortho

substituent.

38. A compound according to any of claims 18-34 wherein R is a meta substituent.
39. A compound according to any of claims 18-34 wherein R¥isa para substituent.

40. A compound according to any of claims 18-34 wherein R" ahd R% are chosen

fromH, Cland F.

41. A compound according to claim 40 wherein R' is H.
42. A compound according to claim 18 wherein said sugar is D-glucitol
213
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50. A conpound according to claim49 wherein the
substituent at position 3 of the azetidin-2-one i S1@fDEC 8
the R absolute configuration and the substituent at
position 4 of the azetidin-2-one is of the S absolute
configuration. 51. A conpound accordln% to claiml
wher 88n UAicempeend agsording eithgeof claimp | eiBathereiieast one

- CH2R!isH beph@szed by CHOH . 52. A conpound according
to cI |n11 chosen fromthe group consisting of (1)

(1R) 1 %%?awg | -(4'-{(2S,3R)-1-(4-fluorophenyl)-3-]
(39) Rsls(I‘frorfﬂyHﬂ)&SDpheny' ) - 3-

hydr oxypr opyl ] - 4- oxoazeti di n- 2-yl

} bi phenyl -4-yl)-L-glucito 1, (2) (1

S) - 145- ankyéihgbuhd fctording2Sc1AM) t df-fodmild uor ophenyl ) - 3-[ (3
S) - 3- (4-fluorophenyl)-3-,

hydroxypropyl] 4- oxoazé%hQ; - I

} bi phenyl - 3-yl)-L-gl ucitol (37 (1 S)-1,5-anhydro-
-(4'-

o
{(2S,3R)-3-[(3S)-3-(4-fl uorophen %+f§-hydroxypropyl]-4
- oxo- | -phenyl azeti di n-2- yI}
- 3' - hydr oxybi phenyl - 3-yl ) -
. (1S)-1, 5-anhydro-1- (4" -{(
nyl ) - 3- hydr oxypr opyl | - 4-
-3'-hydroxybiphenyl-4-y|)

nyl ) - 3 hydroxypropyl] 4 0X0
blphenyl 3 -yl)-D gl ucitolR®
.S)-3-(4-f|uoropheny|)-
3- hygkgmﬁpropyl] 4- (2,3 ,4" -trime thoxyb

|phenr yl)azetldln 2- one (7) (3R 49)-1

(4-R ercdrlbphfeqhyiie)l-ﬁ@m[léé,lsbog@ (QH.f andopetholeny| ) - 3- hydr oxy
propr{%cﬁosén?ﬁomhy&l&gewﬁamylané yl)azetidi n- 2- one,

(8)

( 3R, B chospmfrom helpasprivdry- lewprelias -6- lewertlictlof Tapistispifpoyl
3- hy gaaxyigufomt) | - 4- (3" -

nmer capt obi phenyl - 4-yl ) azeti di n-2-one, (9)

(3R 4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl) -
3- hy4ft. ox ypeampphid akedr@ing to claim 1 of formula

met hoxybi phenyl - 4-yl )azeti di n-2-one, (10)
(3R,4S)-1-(4-f|uorophenylf1 T3S)\- 3-(4-fl uorophenyl) -
3- hydr oxypropyl]-4-(3' -
ni t r obi phenyl - 4-yl ) azeti di n- 2- 216 ,OAVENDED SHEET
19 DEC 2006 (11) N

(3R, 4S)-1-(4-fluorophenyl)-3-[(3S) -8
3- hydr oxypropyl ] - 4- (4
hydr oxy- 3' - met hoxybi phenyl -
(3R, 4S)-1-(4-fl uorophenyl 3
S) - 3- (4-fl uorophenyl) - ]
vi nyl bi phenyl - 4-yl ) azet|
(3R 4S)-1-(4-fl uoropheny
3- hydroxypropyl]-4-[3

wherein

14- quorophenyI)
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(hydr oxymnet hyl ) bi phenyl - 4-yl ] azeti di n-2-one, (14)
(3R, 4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fl uorophenyl

3- hydr oxypropyl ]-4-[3' -
(nethylsulfonyl)biphenyl-4-y|]azetidin-2-one, (15)
(3R, 4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl) -

3- hy ' Qyy R¥ Q@Vﬂokerf]ﬁ'c[xﬁHg ‘Hlogen, -OH, and methoxy;

napht i yh%phenyl]azetldln -one, (16)

( 3R, Ko)s-chosen frpm bydrgganang hydraxy ands) _3_ (4-f | uor opheny! ) -

3 hydfwweﬁwhﬂha ¢rd hydroxy, loweralkyl, -O-loweralkyl, CF alkylsulfonyl
(hydr ox E%‘I ) bi lg,ﬁenyly 4ny ] azeu?’l di n- 2- onkg 3 k{ Y
(3R 4% ST T4 uor ophenyl ) = 3- [ (39) - 3- (4- quorophenyI)

3 hydroxypropyl] 4-14" -

Is fon 2- one, 18
(3R l{ 8?'}3%%’%1??&2%9{3 t%d%'f‘%%)zé?‘%" E‘f | uor ophegyl g -3-h
ydroxypropyl] 4- (3" - o
hydroxybiphenyl-4-y|)azeti%rhé§;§2f, (19)
n

19 DEC 2806

(3R 4S)-3-[(3S)-3-(4-fl uoroph®qyl J¥- 3- hydroxypropyl ] - 4-
(3' - hydr oxybi phenyl -4- yl) - i n-2-one,
(20)

[ 3- hydroxy 3 -
(et hyl sul fonyl ) bi phenyl - 4-yl{ i di dne,
(21)

(3R 4S)-4-(2',3 -difl .® -4-yl) - 1gq 4- f I rorlophe
nyl)-3-[(3S)-3-(4-

fl uor ophenyl) - 3- hydr oxyprgpyl ] azeti di n- 2-one, (22)
(3R, 4S)-4-(2', 4" -di hydr oxghi phenyl -4-yl)-1-(4-fl uoroph,
enyl)-3-[(3S)-3-(4- fluorophenyl)-3 -hydroxypropyl ]
azeti di n-2-one, (23)

(3R, 4S5)-4-(2' - bronn 5 - hydr oxybi phenyl -4-yl)-1-(4-fl uo
roph yI) 3- % I ¢

fluo é’hy‘f £ %?’ m§y5°r° AP P n- 2-one,  (24)
(3R 48) 4- (3, 3' - di hydr oxybifRhenyl - 4-yl ) - 1- (4-f | uor ophe
nyl)-3-[(3S)-3-(4- fluorophe - 3- hydr oxypropyl ]
azetidin-2-one, (25)

(3R 495) -4-(3, 3" -di hydr oxybi phenyy;
| uor ophenyl ) - 3- hydroxypropyl]-l-phenylazetldln 2 one,
(26)
(3R 4S)-4- (3, 4" -di hydroxybi g
| uor ophenyl ) -3- hydroxyprop
217 AMENDED SHEET 1 9 a-a 006 (27)HO.

(3R,4S)-4-(3',5'-dihydr A;iphenyl-4-y|)-1-(4-f|uoroph
enyl ) - [(3S) 3-(4 fluorsghenyl) - 3-hydroxypropyl ]
azetidin-2-one, (28)
(3R 45) - 4- (3 5'-dinet: hoxyblphenyl 4-yl)-1-(4-fluorop
henyl ) - 3- [(38) 3-(4-

flu 04D h ‘?\”&Qn)pb&’ﬁ&%&’&%g B a%?)ﬂf Jl%? 5 -i5,di 803420}95]-@7 wherein the

substituents at positions 3 and 4 of the azetidin-2-one are in a cis relative configuration.
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29)
R, 4S) - 4- (3" - but oxybi phenyl -4-yl)-1-(4-fl uorophenyl
[(383324 yobi p y yl)-1-( p y‘QDECZUOS
uor ophenyl ) - 3- hydr oxypr opyl ] azeti di n-2-one, (30)

R, 4S) - 4- (3' - et hoxybi phenyl -4-yl)-1-(4-fl uorophenyl) -

[ (39) - 3A(cdmpound according to any of claims 1-5, 18-34 or 44-47 wherein the

fl -

i OB Rads oy PpeU ARl e onf i)
or oplsenfiguiation. [ ( 3S) - 3- (4-

f1 uorophenyl) - 3- hydr oxypropyl ] azeti di n- 2-one, (32)

(3R 4S)-4-(3' -fluoro-5"-net hoxybi phenyl 4-yl)-1-(4-flu
or optényl z}cgngc(uggamcgzd(ng to ¢lpignodopieeainythy substituent at position 3 of the

- hyd Wﬂ[ﬁﬁﬁéllg m hbsBlufe cgn%ﬂ?auor( Adthe substituent at position 4 of the
(3R, 4S)-4-(4' - am nobi phenyl 4-f1 uorophenyl) -3

-[( 33""“9111(240‘?“%%@@}“? €0 guratlon
3- hydroxypropyl]azetldln 2- one, (34)

3R 43S 4 th bi ph I 4-1 | h I
(3 [ ( 3 Sg 3A (fg!npo?md gc)c(:erlmg tc? Ql.}lllm 1 wﬁ/erexn U lS( (Cz Cs)ugllrcycl)gle ?nn\xhl)ch at

f | uonqaghenydy,- SrépyRedbyy FCENI. ] azet i di n- 2-one,  (35)
' (3R 4S) - 4-[ 4- (2, 3-di hydro- 1, 4- benzodi oxi n- 6-yl ) phenyl ]

: f| h - 3¢ . ..
5 3 R GRS isbpating ol ppren g s BptRARST A,
2 3|I:2 413)1RY-1, ﬂﬁmy?'pﬁﬂﬂhg(l%W)ﬂledﬂl{ot@hgdyl)&-[ﬁ$-3§|(4(ﬂ49rbi>h¢oyl) -3-
ophe
f Puo%ﬁ% gﬁf%(’lf’g °ﬁg"‘é§t§§‘<“ Sy biopamyLdyD Trglucfoly o (37)
(4'-{3 21§)3;§)an@[yc(n4—.lﬂ11d S@%ﬁér@f@m@{’{lf(ns@-ﬁ [@SQ 3f-(4 flueserdipid)-3-
Nyl ) ngid 9?}’-@ %Q&a\éédcruﬂz ﬁ'l}blphe:;/l -3-yl)-L-glucitol,

(
(3
3-
f
(3
3-

oxoazet | oronictc acid, (38)
U020 5157 Ry (PRSI 3 94 fperspheayiy 4 opopHE-
nyl ) o hiykbhpaeraiaiyii} -3 dydroxybiphenyl-3- y]) D-glucitol,

oxoa 8%@? é%aﬂgw[!% g é‘f ngj})? r[ﬁgb Bﬁ ZlﬁVPgheﬁylﬁé (5‘?“893&5?%&-4_

| ] 4em(Dph”bnylazet1dm 2-yl}-3' hydroxyb1phenyl-4 yl)-D-glucitol,

phenﬁ&%?tilt?%n{(}yﬁ oY b s IR A58y BI PRGN brertyry s hPROS BB -4-

c ac

{ (2S98RY-PignylBEfin2-Y YhihendBaphemicktol3- hydr oxypr opyl | - 4
OX 0(6} §HOA§SS 1) 3R:Eopistin 3-[485- BIRAERY By 3-hRREGBloby1)4-
(4 {2( $-wiRpthaxybiphel-4-yDazstifigdraspheny | ) - 3- hydr oxypr opy
|'] - 4¢79 0% 45)-1-(4-fluorophenyl)-3- [(33) 3- (4 fluorophenyl)-3-hydroxypropyl]-4-(3'-
(Zgn @?oigtgliahen;]l}ylyazéndug)g 3-yl) phosphoni ¢ aci dy

(6R) €853, ‘(54-1-({(ﬂﬂ&pﬁﬁ)!ﬂ%{[(ﬁﬁi’{@ﬂﬁéoﬁhhmrbwmtvbr)bpﬁ}mw

r oxy | azetidin-2-yl }

-3 1% r%&bb%’erﬁ'ﬁéﬁ))fmggme%w gI ucopyr anose, 218
AI\/E[\BEBRSSEE—T4 -flugropie@yl2806S)-§-¢Mhluorophenyl)-3-hydroxypropyl]-4-(3'-
(6R) 4, S) - 3- (4-fl uorophenyl) - 3- hyd
roxyp?%& F’?hei& ?)%&11;?2[0?%&“ di n- 2-yl

} bi pHeXYRAS-1(4- ﬂ@rgahemmrf@woas@ fluerhphenyl)-3-hydroxypropyl]-4-(3'-

(GS)méob%}{eéylA{y(l)%§n§B)-Z§ne[(35) 3- (4-fluorophenyl) -3-hyd
roxypr opyl |
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phenyl azeti din-2-yl } -3'-hydroxybi phenyl -3

-yl)-D-gluc itol, (45)

(6S)-6-C (4 {(28 3R) - 3- [ (3S) - 3- (4- f1 uor ophenyl ) - 3- hyld® DEC 2006
roxypropyl ] - 4- oxo- 1- phenyl azeti din-2-yl}

- 3' - hydr oxybi phenyl - 3-yl ) - D- gl ucopyr anose, (46)

(69) - @1 Rak‘kS) {kiﬁuo%i)he&ylii 83)- 33(4(fﬂlo§A£H8{y9¥3h?bedx}pr8pyny4ﬂ(4

r oxypr opyl -ox0-1- ph en ﬁazetl di n

} bi phigfggaxy3- w thopt @bw Y %5%2*’(1%7)

4" -{ (@9 @Rus)1 (Aﬂﬁdrmex%nma[(ys))x @-tluoRphendt) Byttt @rN L4
) - 3-.hydr oxyp

oxoaz\%‘PXIB‘P‘i‘F“ﬂ"&/YIF"Z%“dI’W%I'PB“xyb| phenyl - 4- car boxyl i ¢ acid,
(48) (13) (3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4- ﬂuorophenyl) -3-hydroxypropyl]4-[3'-

¥ ){g&‘ﬁéfg’f%)@g@q U0 ORBEL Y o3 [ (39) - 3-(4-Tl uorophen
0x0az@4) [@RASR1-- ﬂuoﬂoﬁhyl@ﬂ)g%Mkﬂ)ﬂt(@ﬁmbmﬁh@@l)bquy,}ok@rmi] a3

49 ) . L
Sf' - % (Fethylspifonybbiphenylst-vlisgedidin-g-om. | (3s) - 3- (4-f1 uor ophen
yl ) - 34 AR AR )y (4efyordphdnyed¢ [§38) St (- diunroBheply]) B-hydroxypropyl]-4-{4-(2-

- 5- hyd bal dehyd 50) 4 2S, 3R -1
-(4- %/qaé}%?%i%h&ﬁ@ ehgxﬁ C(%’r a3 ((e4yfleuosop%1enyl §(3 hydz oxy

_pr opy(1§)-(3R, 48))(13&12@1@@11#03’2% 3l(33)-36# fluerophengl)-G dy ek hedpy 3 &[4

( 51)
(Eysdr%)%nethyl blpl?e lc-)d'r )c’)l%) eud%/ 3 3S)-3-(4-fluorophen
y| ) 3.1 PyER-85y1 phenyl)-3-[(3S)-3-(4- ﬂuorop enyl)-3 hydroxypropyl]-4 [4'-

i 1 . | d, (52
oxoaz(g{e{hgi ﬁ]fo%y[z‘tl ﬁrﬁhﬁbﬁ }é& n%xncza&teoxy lc gm(4 f|(uo?rophen

yl) - :(;1 W%é&&bpgkﬁww 211 1?[(38) 3 24 ﬂuorophenyl) 3-hydroxypropyl}-4-(3'-
oxoazt@mlodw’phznmh}ﬁ)aﬁmamyj-or& sul fonic acid, (53)

S A e R
J3 L -yi Liptepylaztidisi2eme, (54)

1) - RS e s BRREAY Sonsarb by g Sy SO0
( 3 L (gm@z@ﬂ@nﬂmmewdﬁdﬂ] bphesylazetidigZyone,

| ) -{ giﬁy%z?%sxﬂ% §zgs fdiﬂaefo%h&wh In3-eRbprdnirtaffapsarhen
oxoaf@?Pﬂ?‘?’?y%%}W}b@?‘)ﬁﬁ@ﬁyFmﬂd‘ﬂ37°B%xy| ic acid, (56)

4 {((iﬁ(ﬁ&S)&dﬁwﬂwﬂx‘owmmﬂwb)l - @-hupeipRenypIQRIS) B(4- 0

o) RO SR T SRR S e R B acid, (57) |

6- g ((ZB)(1&Mbrm64-‘ﬁﬂdwmmﬂﬁ%91{-3§{ ﬂ@?Ph?ﬂﬂﬂ%f(Bs)@F@-'

0 e zetl din

bi phebprtpy BB ED Ml 250 !

6- 0- (24 (IR EB-43RP-dibydhoybipbenalrhaiiy 1(3-ABopplBayh-3{(8)-3d10r

ophe etidin-2-yl

prh?réé‘l)"p%g; ‘X%E&%y’%%ggézgﬁéggm@;lgl AVENDED S}HEET 19

DEC #35) (3(R5 -4|-(ét3h$hydroxy iphenyl-4-yl)-3-[(3S)-3-(4-fluorophenyl)-3-

4 { Bodloph i mbiiasaineand) - 3- [ (35) -3 (41 uor ophen
- (26) (3R,48)-4-(3,4'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(4-fluorophenyl)-3-

hydroxypropyl}-1-phenylazetidin-2-one,
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hydr oxypr opyl | - 4- oxoazeti di n-2-yl }
bi phenyl - 4- car boxyl ate, (60) nethyl

6-0- (4 - {(2S, 3R) - 1- (4- f 1 uor ophenyl ) - 3- [ (3S) - 3- (4-f | ubP DEC 2008

ophenyl) - 3-

hydroxypropyl ] - 4- oxoazeti di n- 2-yl ) bi phenyl -3-yl)-a-D-g

lr\E((:Z 2??(1311;4583 3, sﬂgi?xloxybnphenyu-yl) 1- g?uggog;lengl)?df[cfsl) -3-(4-
u uor op

henyl%““\?l"‘ﬁ‘??ﬂ&é)b}f g@?’gé’? tidin-2-yl)

bl phqzn) |(3I§4SbM)-(&CS‘J—Hﬁf&ldﬂyblﬂﬁﬂyH-yl) 1-(4-fluorophenyl)-3-[(3S)-3-(4-

| ]- 4{@3&%@0 §-hg'(g.rox32propy ]azegéulil Q henyl) - 3- hydr oxypr opy

pheny® 73R, ‘éS)MFB Zbuydxybiphenhlyshy iy bifipdrephehy#3-yBFphros phoni
c aci .
4' - { gmél,\_gj\gﬂé—}[he'grgxpgfzpe’gézﬁlﬂg?-gﬁﬁe nyl ) - 3- hydr oxypr opy!

] - 4- @30) (3R, 48) P+ amaybighanyl-4-yl)-1-(4-fluorophenyl)-3-[(38)-3-(4-
2 yl )d]r;horophe%dl Q)fxwfr %%Ml]az%h&" lefo%ll ¢ acid; and (64)

]4 { (23 (TR S) 3B B®yo-J-hydrok yhiphenyiid eyl -{4-BrorpptienykyBol( B)43H(4-
4-

-3 El;ﬁgm be Fl rﬁéhﬁfﬁupgd%fegﬁg? -é;he '’53. A conpound

: accor(bﬂ)nﬁ{}htsd-“c(ﬁhﬂwoﬂ "onetioxybiphenyl-4RrD)-1(3- ﬂ}lq@beﬂ)@'-i‘ [(38)-3-(4-
wher enuempﬁénm3ﬁ,§ao£;§}opgilmhaal@-dn@ whi h one or_nor e

:¥ | aced a radi cal chosen
© S 033 (-G atnabimhetatyy) L Rsarophers - (Bt epiophenyl)
%E (C@)gid/m P9V hetidin-2=daki( O- | ower acyl ) -, - CH( OSQBI2-|) '
are
O ) G AT L i ORI

chosmozfoplqeﬁyISQEwroB@Bdﬂal]azand;mga;ne and a gl uconuri de

54. rLdi ' ' H

o5, MEUERRG ALY 4B G doR SDUREIE BByt
220 AENDEX 1S HEFNY])S3 mmmeyllas@dmﬁz pisar naceut i cal

f i Ir - (4-
o e R S e BERAYE L AL R b IS4

phar fuerephenyirPhydrappeqpy ietdipdopfer . 57. A

phar g Mfz@@h)fl Qﬂ-ﬂUJ)x@f)ﬂeﬁﬂ)-afE@S)’ 8l{42QudrphédyBi IhyRi€oxypropyl]4-
addi ti onal % @g}g{l ﬂg | nhd bi tor of chol esterol

bi 0sPKPRENEIEZ-Y eﬂyfﬁ ] pt?‘?é‘?ﬂé%‘{cf ¢al formul ation

acconsy) {28, mbm(mwromeymmasm -(h-fludindpbértyd)r 3 -ipfdroxypropyl}-4-

IC Eg! gfsc%ag%t%lm—g yﬁﬁx}éﬁ‘én?F? phog'phomc HMP' CoA reduct ase

(39) (4-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-
phenylazetidin-2-y1}-3'-hydroxybiphenyl-3-yl)phosphonic acid,
(40) (4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-
phenylazetidin-2-y1}biphenyl-3-yl)boronic acid, .
(41) (4-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-

- phenylazetidin-2-yl}biphenyl-3-yl)phosphonic acid,
42) (6R)-6;C-(4'- {(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-
phenylazetidin-2-yl}-3'-hydroxybiphenyl-3-yl)-D-glucopyranose,
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59. A pharnmaceutical formnulation according to claim58
wherein said HMG CoA reductase inhibitor is chosen

fromthe group consisting of lovastatin, sinvastatinl9 DEC 2006
pravastatin, rosuvastatin, nevastatin, atorvastatin,
cerivastatin, pitavastatin, fluvastatin, bervastatin,

cril v@asf@rj- Slc @a((yﬁﬁ)ad-[(is) 3r 44Vfﬁz%1éo§t1én91) 3aiyafokyﬁ§§yﬂt4-&o 1-

gl envastatin_an dal phar maceut i cal
for nmhal*ﬂ%'ﬁ“@%dif}&ﬂ’h@wl 6 yerl%rswf%mam tionally

CoNprius) (6S)-At- (4'1{@.f@iR)@[[@§)J3L(Q—tﬁGﬂoShe%?lﬂ-gﬂﬁ%ﬂﬁﬁ'opyﬁih-oxA1-

phar maceutical _fQ according to claim®60
wher eAipmyiazetidip- 213’53351!’)"31’5’8’1"?3?’?” S3FOrrEEtbest rant i s

sel eqhﬁctsé)f@ma h{ezswmummnqnsmbmheﬂw)eh@h@wpycrp@wrtﬁo 1-

col est i and m xtures
t her é&‘F’Ey?”@Q“duﬁg I ﬁa} :ér‘éﬁ‘r%’fl}hp%%ﬂy?? ] b%glgf‘?péfﬁn%cor ding to
cl ai {(ué)ﬁ‘(ssyokict(a'qrm |IRY- 3G[(B$-BL(8-Itﬂ[l@'oﬂie;1ylb-ela@drtoQgﬁ?pyl]-4 otx;;1 -1-
ni cot i ni ereof sel ecte romthe
o ou PR SR R gD bR B pbeReR e cor 1 4 of |
nlh C of(un)aﬂ'u{;(&S;RM:—K{;ﬂmwlmmd) -BH (8 B~ etsﬂltokmaTyl) 3-6{561:60xﬁpropy1]-4-
phar maceuti.c claim
L ddi tolxgaze{i+m 3l %f&%&ﬁkxpﬁ{}xyﬁ ar{,%éyf‘gacmger oxi some
.prol |(#@r4aﬁ(@8,33bi 1(4rau<eebhmedbhf(é$) ‘al4pfmrepbenyl)ed yidroxparopyl-4-

phar 'B%fz‘éﬁdx%%' }f-PBWJ))@HpHJ}Iyﬁ?:QQB%HQa&@ claim 63

wher el n sai ero ferator-activated

r ecef#Or4-§R2pAR)-Hé4- ﬂ‘&CH?R#Fnbﬂ)s3 -H38)rbtdr Ruozaphenylled-hydexyrrenyl]-4-
221 Mz%’iﬁ dlox%bx Qﬂ%bal&'ﬂ deA phar maceut i cal

formul ati on accor in said fibric

aci d (¢®4 «aﬁﬁs)slw(‘sﬂ%?@e&yé)& E(?%n% Q“h%‘°§q4’8ﬂ‘p¥‘)éo*?¥§{°§¥ﬂf?f§‘]‘4'
of fﬁi@{)zbﬁﬁiﬂ»t%l}bﬁh&fyt%ﬂbﬂde}@dﬁﬁl bL 0z |t |, Cbrat

ci profjbr i brate ate ifibrate
R e e R A e T e e S
f or mexedzedin-aotibiptenyy3 tobelylit mi&6 addi tional Iy

conp I‘(Bél‘,’n g&%& )- i %ﬁﬁ‘% r&ﬁl@nﬁ)hp- (?%t ﬁﬁoﬂluoﬁ%‘ﬂ&{yl) Lt l@l@t%t(%ropyl]—#

pr ot €i i tor. ar maceut I'cal
for rrmxaitlptéﬁhﬂ aﬁ’B@!PG?DrXb}F'éfO@}%?F\% 56 addi tional |y

corrp Asﬁun@(z’slbm | ?«ﬁﬁﬁoré}ﬁ%ﬂbﬁﬁbgm @m&f@heﬂﬁ@ug@;okmepg I}4-

harmaceuti cal formul ati on according to claim
add| W%&?q“}'deﬁ’}?P?@l Pyt Bel-glycapyaanogife acyi coenzyne

hap GO RROBRACY- ﬂ“m&ﬁ’")aﬁ5%53?%3“°¥dghirmf3%fy§’é’ﬁ’9‘”°ﬁ”“"
P Preazed 2y hERr -yl G- Rk ogRubts fOfl veon ¢
agent(55)a0{ (29;3Rh B(4vfueeettheryd)3-[(38)r8ul4 atuomphany ) Grlgidngyrapyl] 4-

cl ai r;r)]xc()sagzetl i I)rrégl Qﬁl-?«r:ar{) ﬁ(t,ac e hypogl ycem ¢ agent
is a per ox era r act’i vat or receptor ganma

agoni(sd) 4'- ms 3R)- %}[ﬂa@rﬂmmnhfmbﬁ -Hydromyprenyl lohoxeclc phedylergtidin-2-
cl ai 79 LYREKRihedyS-sPERHRIROME
(57) 6-0-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl}-4-oxoazetidin-2-yl} biphenyl-3-yl)-D-glucitol,
(58) 6-0-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-3-yl)-D-glucopyranose,
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proliferator activator receptor gamma agonist is

sel ected fromthe group consisting of rosiglitazone,

pi oglitazone, or ciglitazone. 72. A pharmaceutical 19 DEC 2006
formul ati on according to claim®69 wherein the at | east

one hypoglycem c agent is an agent that decreases

endo gy NERESIIR)-BlALaa6EpHRAAFILEB §)033(4-flubPophényl)-3-
phar maceut | c for rrulda,LéOB 'a}ClﬁcoLgl n t}%fd aim72
wher BdoYREPREARoRendin ey BeH-GrorRor i n. 74, A
&I:ar (mﬁuuﬂrt]{ymb-(lﬁ'qmﬁmt1i<amuampmgli)eq_(ysgxsqu«ﬂhapﬁ&nyl)-s-
erein the east . on ypo ceni ent is,an
e en P dspropRl ercrei ey PR R LG A 1 pRfintsac
p ﬁ nc(e §1N,(4'_2{Z?S,3%%{‘4@@@-31[(%&@&@&&6{5?@53}hgdroxypropyl]-
phar paceut i ca r iQn according to claim
wher g%ﬁ“?ﬁ%“?’ag'é’h?‘? es“y@%? @ﬁf%ﬂl‘dg’e, t ol but ani de,
acet (#1p@aR268R)-3-6BNZn@EKagrophknydy Physioaxypeipyl]-gloxd iy | de

[glibencl am.de] .., gl QL2 Lo de.. 76. A

phar ﬁl&g@ﬁﬁuglg?j#lgrg n%? #tgﬁheg@é rif?‘ﬁ%%‘d%fdéi m 56

addi ta3paalRs;3Rei(3S)S - “cfluatophdngixdthydoryraenyl]okéxdalnphenyizzetidin-
A phareseut | 1 tan.aceording to claim76
vvhergiyﬁﬁg&gﬁﬁ%p&%ﬁ%@n&%gf%%ucol or AG-1067 78. A
_phar (fet sadivne 4t { 2SIt BS)-5f-Becsenhenybod-hysirexyaioylbé-oxer -
the gﬁe‘ﬁyﬁfgﬁhﬂ[ﬁ—ﬁi-_3'-ﬂyrd§ﬁ§'ﬁﬁﬁhylﬂf-suﬁ'onate. o

chol esterol -associ ated tunor additionally conprising

at | east one other anticancer agent. 79. A

phar gRcey tsmpouh@®iddbididg itdiaiRQCB Fetingly t 0 cl aim 78
wherein at |east one other _anticancer agent is
selected fromthe grourﬁ msihsting of a steroidal

anti androgen, a non- st Z@;I apf i androgen, an
estrogen, diethylstilbestrol, ‘\a~0nj ugated estrogen, a
sel ective estrogen receptor nodul ator_(SERV), a
taxane, and a LHRH anal og. <8 Aeut i cal
formul ati on according to 79 wharefn the

non- steroi dal anti anek s ¥l ected fromthe group
consi sting of finastri flutam de, bical utam de
and nilutam de. 81. RAlpfarmaceutical formul ation
according to claim 7 wherein the SERMis selected
fromthe group consisting of tanoxifen, ral oxifene,

dr ol 8%¥*F8ne, and i doxifene. 82. A pharmaceuti cal

f or muligga,any)-sikglededn mjich oneodrariona -TH, Whey teireplidaé by aredivel chosen

is selegt rQm th | SHi Cloi @2 -
‘and %8?3(5 -aisgpi %@1 K Asb%(geég-b'eu I'C éﬂw}g’g‘"}:ﬁﬁﬁldﬁ’l -g %f(@)f&l'eralkyl) ’
ac c orCH(Qglotveracylpi -PHIQS Qs THHOPASL)-HH(QREPE)Y)-, drsNOH-;
sel eqliGgh &% i&dagenaflmy Rhds@dre il RGn@PEL, GREE €1 N
acetate, and leuprolide acetate. .
R is chosen from SO3H, PO3H,, a sugar and a gluconuride.

54. A compound according to claim 53 wherein RYis H.
55. A compound according to claim 53 wherein R¥isF.
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223 AMENDED SHEET 19 DEC 2006 84. A pharmaceuti cal
formul ati on according to claimb56 additionally -
conprising at |east one antihypertensive conmpound. 18 DEC 2088
85. A pharmaceutical fornulation according to claim84
wherein said antihypertensive conpound is a thiazide
derivative. 86. A pharnmaceutical formulation according

to cl@gi m [ d [

sel e g?e .% ?ham eﬁhﬂll gogrhgg%%scgskg&ég %Hp&ﬁ}d a¥c%rdu§g to any of
hydr oleimisorBtl &13é,z44d4§7 or 3856 mud hprarmageyticalradceptable carrier.

pol yt hi azi de. 87. A pharnaceutical fornulation

according to claim84 wherein said antihypertensive
conpéiind A shaam@entigabioanyationtsicepedieg to cREn S¢hadditionally comprising an
phar my;éfggglesftg&%s%thém according to claim87

wherein said 6-adrenergic blocker is selected from

the group consisting of atenolol, mnetoprolol,

pr opsgnol o bharmﬁdemapfonmg%o\‘l%géolrd% to @ﬁ%@kﬂuher&ﬁ‘ ¢hid inhibitor of
bi soprol ol . phar naceuti ca %or mul ation according

to cFhgl ‘iﬁeg’ib\ﬂﬁ@%f“ﬁ 1528 HMG 404 tpdpsesa iabiisfe conpound i s

a cal cium channel bl ocker. 90. A pharmaceuti cal

for ation accordi t aim 89 wherein said

ool CBim A Rhameseutie rbitaos Sedirdng S AR Shi b giHIC-Con
cons i'eﬁhdtii;g inhfbitbsis alibser fiem the@rdp addsisting Jflldvfaﬁi’tﬁxl, flinBtatin,
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nicotinic acid, niceritrol, nicofuranose, acipimox and mixtures thereof.

63. A pharmaceutical formulation according to claim 56 additionally comprising at

least one peroxisome proliferator-activated receptor alpha activator.

64. A pharmaceutical formulation according to claim 63 wherein said peroxisome

proliferator-activated receptor alpha activator is a fibric acid derivative.
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65. A pharmaceutical formulation according to claim 64 wherein said fibric acid
derivative is selected from the group consisting of fenofibrate, clofibrate, gemfibrozil,

ciprofibrate, bezafibrate, clinofibrate, binifibrate, lifibrol and mixtures thereof.

66. A pharmaceutical formulation according to claim 56 additionally comprising at

least one cholesterol ester transfer prdtein (CETP) inhibitor.

67. A pharmaceutical formulation according to claim 56 additionally comprising at

least one obesity control medication.

68. A pharmaceutical formulation according to claim 56 additionally comprising at

least one acylcoenzyme A:cholesterol acyltransferase (ACAT) inhibitor.

69. A pharmaceutical formulation according to claim 56 additionally comprising at

least one hypoglycemic agent.

70. A pharmaceutical formulation according to claim 69 wherein the at least one

hypoglycemic agent is a peroxisome proliferator activator receptor gamma agonist.
71. A pharmaceutical formulation according to claim 70 wherein the peroxisome
proliferator activator receptor gamma agonist is selected from the group consisting of

rosiglitazone, pioglitazone, or ciglitazone.

72. A pharmaceutical formulation according to claim 69 wherein the at least one

hypoglycemic agent is an agent that decreases endogenous hepatic glucose production.

73. A pharmaceutical formulation according to claim 72 wherein the agent is

metformin or phenformin.

74. A pharmaceutical formulation according to claim 69 wherein the at least one

hypoglycemic agent is an agent that increases insulin release from the pancreas.
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75. A pharmaceutical formulation according to claim 74 wherein the agent is
carbutamide, tolbutamide, acetohexamide, tolazamide, chlorpropamide, glyburide

[glibenclamide], glipizide, or gliclazide.

76. A phammaceutical formulation according to claim 56 additionaily comprising at

least one antioxidant.

77. A pharmaceutical formulation according to claim 76 wherein the antioxidant is

probucol or AGI-1067

78. A pharmaceutical formulation according to claim 56 for the prevention or
treatment of a cholesterol-associated tumor additionally comprising at least one other

anticancer agent.

79. A pharmaceutical formulation according to claim 78 wherein at least one other

anticancer agent is selected from the group consisting of a steroidal antiandrogen, a
non- steroidal antiandrogen, an estrogen, diethylstilbestrol, a conjugated estrogen, a

selective estrogen receptor modulator (SERM), a taxane, and a LHRH analog.
80. A pharmaceutical formulation according to claim 79 wherein the non-steroidal
antiandrogen is selected from the group consisting of finasteride, flutamide,

bicalutamide and nilutamide.

81. A pharmaceutical formulation according to claim 79 wherein the SERM is -

selected from the group consisting of tamoxifen, raloxifene, droloxifene, and idoxifene.

82. A pharmaceutical formulation according to claim 79 wherein the taxane is

selected from the group consisting of paclitaxel and docetaxel.

83. A pharmaceutical formulation according to claim 79 wherein the LHRH analog

is selected from the group consisting of goserelin acetate, and leuprolide acetate.

223

AMENDED SHEET



19 DEC 2006

84. A pharmaceutical formulation according to claim 56 additionally comprising at

least one antihypertensive compound.

85. A pharmaceutical formulation according to claim 84 wherein said

antihypertensive compound is a thiazide derivative.

86. A pharmaceutical formulation according to claim 85 wherein said thiazide

derivative is selected from the group consisting of hydrochlorothiazide, chlorothiazide,

and polythiazide.

87. A pharmaceutical formulation according to claim 84 wherein said

antihypertensive compound is a B-adrenergic blocker.

88. A pharmaceutical formulation according to claim 87 wherein said B8-adrenergic
blocker is selected from the group consisting of atenolol, metoprolol, propranolol,

timolol, carvedilol, nadolol, and bisoprolol.

89. A pharmaceutical formulation according to claim 84 wherein said

antihypertensive compound is a calcium-channel blocker.
90. A pharmaceutical formulation according to claim 89 wherein said calcium-
channel blocker is selected from the group consisting of isradipine, verapamil,

nitrendipine, amlodipine,nifedipine, nicardipine, isradipine, felodipine, nisoldipine, and

diltiazem.

91. A pharmaceutical formulation according to claim 84 wherein said

antihypertensive compound is an angiotensin-converting-enzyme (ACE) inhibitor.
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92. A pharmaceutical formulation according to claim 91 wherein said angiotensin-
converting-enzyme (ACE) inhibitor is selected from the group consisting of delapril,
captopril, enalopril, lisinopril, quinapril, perindopril, benazepril, trandolapril,

fosinopril, ramipril, and ceranapril.

93. A pharmaceutical formulation according to claim 84 wherein said

antihypertensive compound is an angiotensin II receptor antagonist.

94, A pharmaceutical formulation according to claim 93 wherein said angiotensin II
receptor antagonist is selected from the group consisting of candesartan, irbesartan,

olmesartan, telmisartan, and aprosartan.
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