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Rel ated Applications [0001] This application clains
w@riasnit2ys f rom US provi sional applications serpei/us2004/037715

nunbers 60/ 518, 698; 60/ 549, 577; 60/592,529; and

60/ 614, 005, filed Novenber 10, 2003; March 3, 2004;

July 30, 2004, t AV S ively.
The entire dl%gfggﬁgg"gmwwmﬂmgfﬁﬁgg her ei n
by reference. Field of the Invention [0002] The
invention relates to a chem cal genus of
C4=e§sil€dfm¢e-tb-R@ﬂmm/AQMidnm 2- ones useful for the
t r eat men yper chql est er.ol em nd . . I .
(03T ot dhis pplEBan A ams @@ﬁflarf?% WS RiPYigioanhapplifasions serial
n@%%%%ré%yﬂ% 698; 581549 BYLBDI9B, 5b9%%]60/614 005 filed November 10, 2003;
,4-Dphenylazeti dir-2-°ones and their ufility for
Mdrelas] 2114)4;111352) 80e200404nd $q@|tainbeet2&mﬂ045m1mcevdgs ¢he baite
in US patent 6,498, 153 UsS E37 21 and PCT application
digcpspisp oball arerpcqIpaated hgreay W?Xfﬂc@h are incorporated
herein by reference as they relate to utility. Summary
of the Invention [0004] In one aspect the invention
P\iceﬂafﬂﬁlh@enmﬁpounds of fornmula: R NR4 whi ch
ri ses conmpaunds of two closely r t ed n F ...

(OFT: Reghe ARYENEONFRAES 9 3 hsicad geruis gf 4 3%’ 1 Phenylazetidin-2-

olﬂgg l‘ﬂ’eﬁﬁr %ﬁl thE ﬁ%ét%éﬁt of‘}[yll])Ex%H{)l%?t@l%ie?niQ ﬂ?@ EHAIeﬁ&%l 6siaRe benign
resents one our or firve residues

aﬁbm gnama@@pendent |y from H, hal ogen, - OH,
Iovveralkyl OCH, OCFH OCF, CHCFH CHF,
-O | ower al kyI met hyI enedi oxy, ethyl enedi oxy,

l?a\éﬁi I%lyil){& %\}%}ﬂllon , CF nitro, -SH -S-loweralkyl,
m%u%éam—mr‘ al kyl am no, am nosul fonyl,

[6odgy! ami ln@EllJ{bHeﬁylﬁketldm 2-ones and their utility for treating disorders of lipid
metabolism are described in US patent 6,498,156, USRE37721 and PCT application

W002/50027, the disclosures of which are incorporated herein by reference as they relate
to utility.

Summary of the Invention

[0004] In one aspect the invention relates to compounds of formula:

R‘\/
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N
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which comprises compounds of two closely related genera, ® and W:

AT
R59



di al kyl am nosul fonyl, al kyl sul fonyl, aryl sul fonyl,
acyl, carboxy, al koxycarbonyl, carboxyal kyl,

waasosoxaas do, al kyl sul f oxi de, acyl am no, am di POT/US2004/037715
phenyl, benzyl, phenoxy, benzyloxy, -POH, -SOH,
-B(OH) , a sugar, a polyol, a glucuronide and a sugar
carbamate; R2 represents one, two, three, four or five

resigiye osen i ndependently from'y, gen - OH,
| ower alkyl , OCH , OCF H, OCF , CH CF
-O |l owe I, p'et hyl enedi oxy, et hyl e oxy, o}

hydroxyl ovverlaHrf , -CN, CF nitro, -SH, -SN

no di_al IRl ami no, ani posul f
T | kyl ami nosul Ro —X

Lé yRgul Jonyl , acyl, ca , U /

al k ca nyI car yal kyI , car a ,

RiPKkyl sul f oxi de, acyl am noandniRifno, -POH, -SO H,

-B(OH) , a sugar, (ﬁol yol, a glucuronide and a sqgar

carbamate; R4 represents one, two, three or four

Vf}g%nqlues chosen independently fromH, hal ogen, -OH,
ower al kyl , -O | oweral kyl hydr oxyl ower al kyI -CN, CF

o, -SH, -S-loweral kyl, am no, alkylam no,
kyI am no, am nosul fonyl al kyl am nosul fonyl , .
i-a kgepmmsmuar&bmhexeredrklyrlesdlhe‘ dyepresents| @Lalrflansydqe R

rBAFISBERE o, ey T BF it ESRH WHEP it foom Hpcselgeen. -
OH J§Qe}%hk 1, @éfﬂ'DOCFzﬁ WVCH?M{)’@EFF aoqb%wn@ml de

a sugar carbangt é;
me&pﬂmm ethgenddinxy, hidreveylowcmlkyb rCNj CB;, rnetso dSHs S}lpweralkyl

PacT T T W
dli‘élﬁgfl%}ﬂo r@rl lﬁlﬂy’lsuﬁgﬂvl gglsulf&{}ll refeyl, C§Bbxy, alkoxycarbonyl

ovvera am no, |'am no, di al
carbiorpaikiylf mbdxanaﬂdgyllla!tﬂulfosldbf @cryydmmo am1d1no phenyl benzyl,

g&al VE%%{}%SU f 0 §Q$Lb§,§§ ;, 8% }é ;Jf!,l ];glcl)lCXrohlde and a
sﬁ%@ﬁﬁfﬂa@&o R? %%r}é&eﬁfbl SR XRE thré€ Y&lﬁ'@r lﬁ% r@iﬂu@k Blbsen

, a sugar, a
independantly dﬁ)rraHdhfdowgeOH,c m#hyleOCler @ﬁF slé,e(ﬁCE3, 6%, CF2H,

f du
Gl pertreny s iy R By Gl ) P
rifed, |-SYE r@ld@@ralkﬂ%ﬂ%’oeﬂﬁﬁhﬁm dﬁll@f]/dnﬁﬁ@ CHn§iXysulfonyl,

hydr oxyl ower al kyf , ;onitro, -
allSclammsdfdnyl dlaamlmnomlfopylanhkmbulfm}’él Wslslfnnﬁb acyl, carboxy,

| f
Boxp ey bomintshePalih SPRGTda W oxids g laping pmidino,
-P@Xﬂ{z, -S@SI@O’BYOH%/I&% &8l P! a ﬁéﬁl@ﬁi’@}éﬁh&ﬂs OIgar carbamate; R*

caf boxam do | sul f oxi de, acyI am no,
repieBrifs oneSBHithree or four residues chosen 1ndependently from H halogen, -OH,

loweralkyl, -O-loweralkyl, hydroxyloweralkyl, -CN, CF3, 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* is -OH, -SH or -



B(OH) 2, a sugar, a polyol, a glucuronide and a sugar
carbamate; U is (C -Ce)-al kyl ene in which one or nore
wo @541y be repl aced by a radical chosen fropCE852004/037715

-S(O-, -s@-, - 0-, -C(=0)-, -CHOH, -NH, CHF, CF,
-CH(OIovveraIkyI) -CH(OIovveracyI) - CH(CSO H) -
- CH( OPg) ) -, -CH(OB ) - , Wth the

B@H)m, srepfﬁa‘?ntﬁ ane, é‘d? atbr@ﬁ»tfowcsn ﬁverfé%ﬂl&fa@@ Aafrféw?f'@tmdependenﬂy

H‘tﬁ? gen, g%[ %we81 O 1W§9kg1§ %dﬁ i sengflg&g {{g%%rbeg}oaly ed
hﬁﬁbyyl@we@l@l nghe cwrnh@a -SH, IS 1dvigalRANEM RS, Mkyﬂmfam
hat” U excl ud es-CHCHCH( -. The genera F and

deﬂ«ylmieowmp@mhf@gyh mlkwlamw fonyl, diplky zmgwavlm,rtynl»@%gylsulfonyl

an Esg}lfgﬂx}rgcﬁ g}r’,l al Ofxl}j nryl %Q&}%lﬂ(?f[é agfbﬁl%anqld tahﬁylsxf._lfomde,
a@nﬁnl\ﬁo%ﬁlrﬁ?( CPOAE, SULPRUBWH), M ke B pRyok a%-llhi]ﬁehrﬁd’ejand a

when - repregents a 2, 5- t hi enyl residue.
s@ab gehemaic R reptescblsgiieniyto, Sues Sun@s ﬁaw regiives et Ar chosen

indS B PR, Balopsp Ok Plstaliol ool
éilféﬁﬁ)x? f@%ﬁe’dr&é@g%%wcrmgﬂmw cblasl @gﬁn rSHOS-loweralkyl,

I ower al k
ammooamymm diateyliyinenaminesylfontyl; @H@J@mlmnlfanyéw - CN,

| tro, m yl &

NEITEE JY. T I LT T ——
cﬂlbakskankﬁ N2k e ) Yiky 1 salfbbE uaaymnho aaﬁ&lhs WPOgHY,|-SO,H, -

acyl”, carboxy, carboal kox car boxam do,
B@DH}H ashfaxa palyol, a glucuronide ‘and a sugar carbamate; U is (C,-C)-alkylene in
which one or more -CHy- may be replaced by a radical chosen from -S-, -S(0O)-, -SO,-, -
O-, -C(=0)-, -CHOH-, -NH-, CHF, CF,, -CH(O-loweralkyl)-, -CH(O-loweracyl)-, -
CH(OSO;H)-, -CH(OPO3H;)-, -CH(OB(OH)y)-, or -NOH-, with the provisos that (1)
adjacent -CH,- residues are not replaced by -S-, -S(0)-, -SO,- or -O-; and (2) -S-, -S(0)-,
-80,-, -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*8 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:



acyl am no, am di no, phenyl, benzyl, phenoxy,
benzyl oxy, a sugar, a glucuronide and a sugar
wearsarrie; R3 is chosen fromH, -OH fluoro, PCT/US2004/037715
-O |l oweral kyl and -Oacyl; R4 represents one, two,
three or four residues chosen independently fromH,

hal ogen, -OH, |oweral kyl, -O 1 oweral kyl,

met hyl enedi oxy, hydrog¥yl o kyl, -CN, CF nitro,
- Sl ower al kyl, am no, al kykam o, di al kyl am no,

am nosul fonyl, al kyl am nosul f gnyl ,

di al kyl am nosul fonyl , al ky onyI arylsulfonyl
acyl, carboxy, carboal koxy, ﬁ;

al kyl sul f oxi de, acylanlno
phenoxy, benzyl oxy, a su@hr
carbamate; R represents
resi dues chosen i
| oweral kyl, -O1log hyl enedi oxy,
hydr oxyl ower al kyds i nltro -S—Iomqq%lkyl, m no,
al kyl am no, di atkylam no, am nosul fonyl,

al kyl am nosul fonyl, di al kyl am nosul f gnyl ,

al kyl sul fonyl, aryl sul fonyl, acyl, carboxy,

phenyl, benzyl ,
roni de and a

car boal koxy, car boxarg¥q, | sul f oxi de, acyl am no,
am di no, phenyl, benzyl, enopy, benzyl oxy, a sugar,
a gl ucuroni de a sugar carBgnma 7 - d-NX; Risto
C o hydrocarbonor forns a e\, (o geven-nenbered ring

with R7; R7 is alkyl or forms a'fiVie- to
seven- menber ed ring with,R6;, RS
with R6 or R7 forns a s f]
ring; and X is an anigon. [
, Rand Ris -QA-
R and R are chose
hal ogen, - OH, IQ
CH F, -OIoweralkyl, nethylenedloxy,
hydroxylomeralkyl -CN, CF nitro, -Slloweralkyl,

am no, alkylanino, di al kyl am no, am nosul f onyl

al kyl am nosul fonyl , di al kyl am nosul fonyl ,

al kyl sul fonyl, aryl suLfgnyl cyl, carboxy,

car boal koxy, carboxa 6\\;T’y ul f oxi de, acyl am no,
am di no, phenyl, benzyl, enogy, benzyloxy. R
represents one or two r esi
fromH, halogen, -OH, IomeralkyIN—% , OCF H, OCF ,
CH, CFH CHF, -doweralkyl, t hyl enedi oxy,

hydr oxyl oweral kyl, -CN, g2 nitr
am no, al kyl am no, di al kyl
al kyl am nosul f onyl m osulfonyl
al kyl sul fonyl, aryj/sul yl,
car boal koxy, car% '
am di no, phenyl R phenoxy and benzyl oxy. R3 is
chosen fromH, -OH, I




fluoro, -Oloweral kyl and -Oacyl. Qi
direct bond, -0-, -S-, -NH, - CH O,

s chosen froma
-CH NH,

WO 805037248 - CONH-, -NHCO-, -0(C=0 -, -(C=0 O, PpOHICSAbl/037715
- OCONH and -NHCOO-. A is chosen fromCto Co
hydr ocar bon, substituted al kyl of 2 to 20 carbons,
substituted aryl, substltuted aryl al kyl, and oxaal kyl

of four to fifty carﬂbﬁa\\A x Wwhen Q
bond, -C(=0) or -0(C=0O addi ti
nethylene. RO is Cto hy carjpon or
seven-nenbered ring with A R/
a doubl e bond with A or forns ahh
seven-nmenbered ring with,R9; R
with Ror RO forns a sefo |
ring; and X is an anion.
represents one or
fromH, hal ogen,
CH,CFH CHF ral kyl
hydroxylomeralk@l -CN, CF nitro, -S

y
. met hyl epddi oxy,

is a direct

onal Iy be

orns a five- to
is alkyl, forns
to

IkyI or together
seven- nenber eg?2¢c

ower al kyl ,

am no, al kyl am no, dial kyl ami 0, am nosul fonyl ,
al kyl am nosul fonyl, di al kyl am nosul f onyl ,

al kyl sul fonyl, arylsul fonyl, acyl, car
car boal koxy, carboxanygg, | sul f oxi
am di no, phenyl, benz
chosen fromH, -OH fluor
One of R, Rand Ris Rl12
and R are chosen independently fRem
-OH, | oweral kyl, -O|oweral kyl, frethyl
hydr oxyl ower al kyl, -CN, @R nitr X |
am no, al kyl am no, di al kyl aj{¥ex" ani n

al kyl am nosul f onyl ,
al kyl sul fonyl, aryj/sul yl, car
car boal koxy, carb i do, | sul f oxi
am di no, phenyl R%&
a gl ucuroni de, and a sugar carhbamate;

, phenoxy, benz

boxy,
de, acyl am no,

, benzyloxy. R3 is
ower al kyl and - O acyl .
he oth& two of R, R
ydr ogen, hal ogen,

enedi oxy,
ower al kyl , R

fonyl —
m nosul fonyl | //

bo \\ /’

j%a acy
oxy, a sugar
R12 is (Coto

C30) al kyl ene-G in which one or' nore -CH2- residues in

sai d al kyl ene may be replaced by -S,

-SO, SO -, -0-

-NH, -N(alkyl)-, -N henyl) - N(al kyl phenyl)-, -N

Catyl) -, -N (phenyl) R
SQ(=S), CHECH, -C=C-, p%nyle

or

yl phenyl -, - C(=0) -

-N (C=0 al kyl eneOOO—|] i sS\ghogen frora SOH -POH,

-0-PO H, -COOH, C(N=H)NH a y

gl ucuroni de, a sugar carbanate

nono or bicyclic trlalkylgynnnlu I

to hydrocarbon; R s al kyR \\ s/al ky\;
f

three, four or five a d XA\

[

V1

a sugar, a

R R X, and a

residue; Ris
nis one, twgzd




is an anion. [0009] In conpounds of formula IV, R and
R represent one or two residues chosen independently

wo c@sioki2ahal ogen, -OH, |oweral kyl, OCH , OCF HCTXCBE2004/037715
CHCFH CHF, -Oloweralkyl, nethylenedioxy,
hydr oxyl oweral kyl, -CN, CF nitro, -Sloweral kyl, am no,
al kyl am no, di al kyl am no, am nosul f onyl
al kyl ani nosul fonyl , &' \nosul fonyl
al kyl sul fonyl, arylsulfo yl, carboxy,
car boal koxy, carboxani do,\gl ky sul f oy de, acyl ani no,
am di no, hydroxyam di no, guani o, al kyl guani di no,
phenyl , benzyl, phenoxy, benzyl a gl ucuroni de, and
a sugar carbamate. R3 is,chosen mH, -CH fluoro,
-0l oweral kyl and - O acil: r two, R%
three or four resid '
hal ogen, -CH, lo
nmet hyl enedi oxy,
-S-| ower al kyl , o—al kyl am no, d| al R?/I am no,
am nosul fonyl, "al kyl am nosul f onyl
di al kyl am nosul fonyl , al kyI st onyI ar yI sul fonyl ,
acyl, carboxy, car, boal Kox car boxam

[ww sulls Gt L K GRAR denressal enes, IVBRETJHCS chiep frdependently
e | 9x O

s B ilped kWOt DITISA, OTF LILaRIL CILF, -0

18W¥@1Hy¢§ﬁahgﬂ&m@hﬁg«emydrmamamm LGNS € Bynnkted, efdowveral®yd, amino,

| ower al kyl,” - O 1 oweral k nmet hy Iene

aligydaroing) @ﬁ}é(b’]aqu anu@qu?/f@p'l,rﬂllfylgnmo fchs% rdéﬂll%}:flmmosulfonyl

ailgh n?@ﬁ.?ln sért ;Pg{fp& acg' %{Bél{fa@h]&%glgg g%flﬁt%xfaﬁﬁd'd alkylsulfoxide,
a%{ylié}sﬂﬁdi labrdins., ph@ﬁyil &ﬂz?loplyénpxﬁdjﬁhzylm@r bengar, a glucuronide and a

;§£r?n°mma' e &%a!h%‘éé%? oBbhdugie. udoyrag A TR R
rfb‘% Su(h%n %oﬁﬁ}%eg Effe?fdggg%gapiﬂdepewd&tﬁgfrc?ﬁqﬂ halogen -OH,

oun R and R each
16%@{&%@ NLQ-1GM&alRyl, hw%yﬂaﬁdﬂmgshydmmwwa:lkiﬂpm&ibl pitro, -S-

1@;;2314(% aT%LS %?QYJ@;S;;/@L&D,’\E{E}%‘OK ﬁg’{llpﬁﬁocgﬂlévd Oaig)g)ammo sulfdnyl,
AR LRITOR Ao Bl S BAA S senbyapdion

éﬂlr{dﬂlaﬁmlk? @.ﬂdsyllﬁlﬁhxﬁﬂe, dctyﬂdﬂnyib,amndmuphenmy benzyl, phenoxy, benzyloxy, a
al kyl su ony aryl sul f onyl G

mab@ahm@m decandisicHan C&bbmr}i'ﬁ%% sRS’P’Fea%}ta%ney B9 ey fgur or five
U X0 1dRerilfyl,
RS Hop B ERPen g m hAOSIR PH, RAZRMCO RIS
Reth§lentdibx\ h?dﬂﬂxﬂo%eralkyl -CN, CF; nitro, -S-loweralkyl, amino, alkylamino,

dialkylamino, aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonyl,

arylsulfonyl, acyl, carboxy, carboalkoxy, carboxamido, alkylsulfoxide, acylamino,
amidino, phenyl, benzyl, phenoxy, benzyloxy, a sugar, a glucuronide a sugar carbamate
and -N*R°R'R® X _; R%is C; to Cag hydrocarbon or forms a five- to seven-membered ring
with R”; R is alkyl or forms a five- to seven-membered ring with RS R¥is alkyl or

together with RS or R” forms a second five- to seven-membered ring; and X is an anion.



; Qis chosen froma direct bond, -O, -S-, -NH, -CH
O, -CHNH, -C(=0O-, -CONH, -NHCO, -CH NH(C=O -,
WO (8 OR48 - (C=0 O, -NHCONH, -OCONH and - Ne€20s2004/037715
and A is chosen fromC to C o hydrocarbon, substituted
al kyl of 2 to 20 carbons, substituted aryl,
substituted aryl al kyl, and oxaal kyl of f%? fl.ft

[89Tbns: TrefocuRABANEDL R K annoRe BoRcAN' BERBRTX  and the other

- 0 ~ 4a a
SO R Gr R PSR MepdnBu R BR gen Hafrehh, O
fo%ﬁ'ﬂk')ﬁ O@WS@CFH'I‘ C@@an @‘PﬁdtgtFBéHf C‘PHFHFOJT@W&QH{QI meéth¥lenedioxy,

| ower a

hxarbmewahuqyl,,-CNeCﬁylremdeweralkyb raemw elkeffaanncyldlalkﬂmmno

eP&OR@F%{wf alky ' m%@‘{ﬁﬁ ﬁx?ﬁ‘nlagr‘ﬂ%“i{kﬁf{ﬂo@kﬁﬁ%ﬁwl arylsulfonyl,
ngffl'dawo%y]boxy hioszsl% Larb@tdrilis WifyNuoxidal ¥éy3athin@Nathidino, phenyl,

, car oaI koxy, carboxam do,
bédzy] phérfaxyj bhmzylasy| Bifiremveseatsione notwcpmeldycs chosgzipiiependently

BRI el SPATREE 8 s S LA -

Wxg:ralﬂﬁ e {enEaYQxﬁfhyﬁioxyIBv@fhﬂ(ﬁ @‘I\e C‘P@Oﬁiﬁﬁ -S- loweralkyl amino,

ependent I'y from’hydrogen, hal oge 1 ower al k

alylanis, alhdﬂyylmnmet mineadﬁmm}x ylkyhl}m nm&tbmedlallkklymmosmﬁonyl

AT (TR
8@%1‘5%5 atthfAaRM bhaQRY, |ben£}|1 kphleBddyf éﬁﬁ)ﬂenzﬁd)byl Rl &{b)één from H, -OH,

., carboxy, caf boal koxy car boxam’do,
ﬁhkxyoL sHIdvoernlie] anslc(l-zoyi. n@ is chwiseti from ahisatondoddrz 8-, -NH-, -

&gﬁgo%gg;o&fé% e gN r\?‘ﬁéch %Zﬁ_og'z (ﬁg égwdﬂﬁ% NH-, -

b@’m@lﬁe%d JNI?@O@ alAkl){ E%&@n ﬂ%}fh @?or@ﬁ '\?&ﬁébri%h sebstituted alkyl of 2

en
td\l{(atd(bdnphaﬂ))%tlt)ued arN (salbsknthd arylalkyil, tah: nyzpql;kyl of four to fifty carbons;

Blpl\!éamlhléé Ps%{] 1Ee|hQ¢ ?%%‘@ Iogﬁ(g&%k gr'*faéf agﬁlélgﬁgf l?e methylene. R’
is29 6hCyp R@r@carboxpoﬁ@nﬁh a fivE@skvenGhdmbdrddting Wltﬁ@l WOR!%. R1% s

a sugar a glucuronide, a sugar carbamate, -N R o o1l
alikgll, Fommorrodambléiony o¥ithcA tor farimisyal fmmmeummmbeteégmmth R% R

15@]98)30r (t:och%% %? ; ﬁ% %glts éﬁgcggﬁ ﬁva otl% Sé\aq Igelabered ring; and X is
o) al kyl ; R15 i s chosen from-CH OH, -CH
=0) al kyl and C(I]balkyl j is 1-5; kis zero or 1-5;

[0008] In formula ITIL, R? represents one or two residues chosen 1ndependently from

H, halogen, -OH, loweralkyl, OCH;, OCF,H, OCF;, CH3, CF,H, CH,F, -O-loweralkyl,
methylenedioxy, hydroxyloweralkyl, -CN, CF;, nitro, -S-ioweralkyl, amino, alkylamino,
dialkylamino, aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonyl,
arylsulfonyl, acyl, carboxy, carboalkoxy, carboxamido, alkylsulfoxide, acylamino,
amidino, phenyl, benzyl, phenoxy, benzyloxy. R?is chosen from H, -OH, fluoro, -O-
loweralkyl and -O-acyl. One of R!® R® and R® b is R'? and the other two of R“’, R* and
R are chosen independently from hydrogen, halogen, -OH, loweralkyl, -O-loweralkyl,
methylenedioxy, hydroxyloweralkyl, -CN, CF; nitro, -S-loweralkyl, amino, alkylamino,



and n is 1-5. [0012] In conmpounds of formula VII, R,
R and R each represents one or two residues chosen
wo nebspenaent |y from H, hal ogen, -OH, | oweral kyb¢T/O2d04/037715
OCFH OCF, CHCFH CHF, -OIloweralkyl,
met hyl enedi oxy, hydroxyl oweral kyl, -CN, CF nitro,
S-1 oweral kyl , am no, al kyl am no, (({*iilkla H
digdkyhamimos @nylpsulﬁmw& p]&:ﬂ{aﬁggquﬁgwi 1alkylaminosultonyl, alkylsulfonyl,

d all%(o}/lx a?@xcsér%o&(g,r A aﬂl&é ééﬂ)&%h@ .a@%}ﬂlﬁﬁkfdgn%ylammo
aﬁhdﬁ)ﬂb Sﬁﬂeﬁgxbaﬁ ], §Eéﬂo§m mZyla:m dlsngnr plecytbnidbemayl sugar

phenox enz is chosen fromH, -OH fluoro,

chrbafnet RY R o @rfého)atbyg-@wG lmw}gclw{@soé MG ofil-regidues g said

ofpgfie® et 0L Py B N B ROl

Mlky}%ale?ylﬁw(@@l)v N?CphenﬂﬂihN*(hﬂ@lﬂhyhﬁl)z €N=(h)em@(é=8)

h
(H&F(RI;I} pﬁeﬁy,lp}lenylenecg(r—UI(.C*O.)@((&Ig}eCQﬁ(ﬁId;d/ is chgsen from -SOsH,

RO CAE B, 0 MBI ER e it R ualufite agpee
cfclﬁafamateamqm‘sk@aﬁmm Shritba ﬁhoﬁd&‘l aF my@utulalaylhmmmmlaﬁlrmldue R®
carrier and a conp 7ound of the invention having 10a

ipBatm@pdyticsatboy; AL sekdbRe ixdlkir Bis e brp, dge, four or five and X
ggl anal |y additionally conprising one or more of (1)

ISAP #NARbi t or of chol esterol biosynthesis: (2) a

[06¢Y]€St ah RbmPshuRIs of FRRSLTV, IR Ddred RF (@Eﬁ)nt oidorttivoaesidues

(3) a bile acid sequestrant; (4) a nicotinic acid or

cdiesanuadapmdemle‘rf@m , halpgen, o Jqvegsakyl, OCH;, OCF2H, OCFs, CH,

@!@ﬂ égg \ 'Ovﬁr Q\glst@g egF(ﬁgc’glhtV@lg% era?@lsk&@ fitto, -5-

1baz91'amy§ Qmiind, AlkyRdniAb asihlkylaSo, blinoedbaataliotaminssulfonyl,
hypogl'ycenmi ¢ agent; (9) an anti oxidant and (10) _ an

diarky laprerstors vaéksdm{@maln arylsuiforyd] acyh carbpxy carbaalkeey.

the inv nt tes .met hq or

e sPulsPridh. B o R or B e, ol
cﬁMﬁﬁ?hﬁrﬁﬂxﬂ@ n‘ﬁﬁeny’é ,IdeRS1 §iheh&, BeraRtbxaS 4 glutwenide) rantlla(Sugar
synpto bi'ting the absorption of chol esterol
darbamate eR] inchesen fiom HeddR fpre.hO- swsa&cygpa%r% a@fl RarIgRResents
concentratiopns of. LDl ,chol.e

%n@%‘hh‘g‘? {‘]? KpiduRs fhoserLip g%p%hg%rtlg h oq Eel?glg% lo.weralkyl,
G hewhhRGH il iRgeRdRky SBIdeRyl FvRAAlRYINICN) @@d n[lrcﬁSfBFﬂb\@erralkyl
serum concentrations of Creactive protein (CRP),
angidocdlkydabingodialkylamino, aminosulfonyl, alkylaminosulfonyl,

dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, acyl, carboxy, carboalkoxy,
carboxamido, alkylsulfoxide, acylamino, amidino, phenyl, benzyl, phenoxy, benzyloxy, a
glucuronide and a sugar carbamate; and R’ represents one, two, three, four or five
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, alkylsulfoxide, acylamino,

amidino, phenyl, benzyl, phenoxy, benzyloxy, a sugar, a glucuronide a sugar carbamate



pl asma or serum concentrations of triglycerides;

reduci ng bl ood plasnma or serum concentrations of
wa@p@bsiopnps ot ei n B; increasing bl ood pl asma or BET/UR2004/037715

concentrations of high density |ipoprotein (HDL)

chol esterol; increasing the fecal excretion of

chol estber7oI8; treating a clinical condition for which a

et BERA'®” Bbsorption inhibitor is indicated;

ing . the inci.depce Q dipvascudaar
UG s o2 b et SRRl o G BREK i represggfg one or two
FRNREHNERARED Hiepdndehtly RaHIH HAREEANOH) AbRetalliyd| OSHEIGLF,H, OCF;,
or -stanol; treating or preventing vascul ar

iO;| Glolrh (T, -Qrievesalkyh giethylesadionyy hydioxalosieralids 1 CFs, nitro, -
t f Al zhei mer' s D : | at | )

S aheetarnobuine drlg BREE. shE bR aierufony

it I Rbantbl, %&msﬁﬁgﬁﬁ!a@%ﬂ'ﬁhyg;acﬂ, &dibh8s t:a';]rboalkoxy,

regulating thé amount of ApoE isoform4 in the
bhrboxkshide aatkyd sl foxideh ragy lamingy, eméding, phemidresrylt pleapkydenzyloxy.

esity;, and pr i ng Qr, decreasing the Jsaci X
Ko manonasfomit -HYE el Sprrals R R ASEA T E PRI R
COyROUdefigsmrd fd: bsieio-, -$-004H, LoHD S aomiNHaseewd)., -CONH-,
thé invention relates fo nethods and cor&posml ons for
PNECER @i NH(GQat-0EGEOYE -ECh6)-e SNHEOINEs sEKi Gl Hdand -

Th t hod [ i ni [
NI GRearrt A fkser SR God Lo drrosebdt Bt Bied aip! pauto 20
igﬁpglg&, sk tihRePaR il duBBhtufl afylfkylOAndR4EIKOPO B0 fifty carbons; and,

esterol -associ ated tunor or already exhibiti n% a
heh @) Bsitdireot basls 66 @d —O(FeP)-, Ameayradditionally keomethylene.

SO o5 SOBBRHS A TasTet el Koy BRI HS TR o B Shesen
%d%géncéﬂﬂ& FRRCAL hAGEAL -0l ORWRkatkyl, 6CHf OOFASROCE;, AHIECFH,

invention relates to an article of manufacture °
CHigbr iQHlovgeralkglh mteshyharedioxpstydemdtylosvesglkdndM, CFs, nitro, -S-

Dorstrathet Pt atkerropo R afie: Strasebmyb AR FminoSiitony,
tra i ﬁaﬁ&%&xfcﬁlyl,faﬁ{yli%kfahﬁpﬂzyfsggfo@l,%mp@a&sme;b @&%Bal_kdé)@m

prevention ‘or “treatmhe a disorder of Iipi
ratbakarhideonalkyletlifixidé, napylamine lasidipe.i phnydf besipl, phanex | benzyloxy.

f the Lntestipe; dugi t | ti 4 .
ST, L5 S50 A ) BLESTS B OB,
Q1225 1 SEARRED twoSHUCH T8 hAER D! 20 6hdRbRFIMBp&Qide ®f H#6M hydrogen,

concentrations of LDL chol esterol; reducing the
halogemt-O&t, i lowsradiyl.c HMlewerakyl, methylanadionsthydmixylostesalkyln-CN,

t b) 0o | as or_ser increasi t he f.eca

3 Bor- IRy eRp PR R PR e on gy
GRHRYBSHIhT, afiiseasBofilloal e aikoMemdi, AESOnRD acyl, carboxy,
carboalkoxy, carboxamido, alkylsulfoxide, acylamino, amidino, phenyl, benzyl,

phenoxy, benzyloxy and R'%;



bl ood pl asma or serum concentrations of C-reactive
protein (CRP); treating or preventing vascul ar

wo pdosasmras i on; reduci ng bl ood plasma or serum PCT/US2004/037715
concentrations of triglycerides; increasing blood
pl asma or serum concentrations of HDL chol esterol;
reduci ng bl ood pl asmg, or serum concentrations of
apol i poprotein B; preventing, treati ng, or
anel i orating synptons of A|14Zhel mer's Di sease;
regul ating t Fof anyl oid b peptide;
regulating the a f ApoE isoform4 in the
bl oodstream and/ of brailn; preventing and/ or treati ng

B(Qﬁ;Haé)ﬁ h?r/? plr gvent i ng ofggi”g‘&{‘&{w}@ Ial{. & 9&% may addltlonally be
f(kf-]p 0, ﬁ{)) en@ %f 8!8 @1}&1&%‘&“&{0 e %1 &lleg?x?&ﬁc'l RiiyRRe Blay be

mpounds e genus

1S éesasrgmsedsb)y S©@)-M0)-a NI, —N(amr:) [-N(phéhni1)g bN(adkydpltenyl)-,
|nh|b|tors of chol est er ol absorptlon fr?

Nhtadlsilonet (Rbe@lhbh Helkylphow it i- P59k ?%)egﬁ TFglarfdC-

reventin PO-H. -O-PO-H
}ﬁVB%IF‘&%%rI gg{ %“%"g‘ggﬁ’gﬁﬁyp ?Bh&geﬁrogl SRatanse & . 37 2’8
OB0H, ﬂ(N&H)NHQ 4 poesli mglgaerargmdumm@hsasugm cambapmtend‘i*R "R7eR
are useful in the treatnent and_preve t| on;
At hadgenpry @tsblgychq?ﬁreallsﬂﬁ@mﬁagnaélﬁﬂ “E? is Chosen from a direct

e e

rbiS%MrHsaeﬁbm -CS10M, aSHEOCE) Al Eahdc Cx@alkyihi b 1-61lsis zero or 1-5;
HMG- CoA reductase inhibitors include the "statins":
angveistlal-i n, simvastatin, pravastatin, rosuvastatin,

st at at or fg{! j 1V agta ge D Iofe or t
[15% ast a dﬁmpﬁgn%s}g \ﬁavgfl \iglgt %le;k égdafrlv st a?&r? € Orwo
rbgidudAEb e Rdepehadalytfaink B, hglbgsy a8Hatdweralkgll, OCH;, OCF,H, OCFs,

dal vastati n. further I|st|n of non-limti

@HalﬁﬂszCHﬁFaa@t'MOWE?é‘f}{h IEPtBe‘ﬁﬂ%dl%g’ehY‘gol‘ﬂ%‘f’e‘ﬁﬂ?’l bENu&Ey nitro, -
ti d

SRR S G §RTBRUR, Bl s RS sons

rﬁal‘k?&nﬁﬁ&ulfamﬂ amylEi@ﬂbnvpanldxtDBAW&yl tdasbodty saattamikogsy, of
mhrch are |ncorporated herei n by refer nce.

oxidge aryé@wpaqmléwoﬂavna &P@%@F{lw benzyloxy.
0 I e@t tR5€' h f
& lauﬁs{%rgﬁ%@?ﬁ%r‘ﬂ%o@ho ARSI SLAIRT is chosen from
col esevel am hydrYchl ori de. The f or mul atl on may al so
cpnt ain a ni eoti ni c acid or derivative thereof.

ni cof uranoseyand agi pi nox. The fornul ati on may al so
contain a perjoxi so proliferator-activator recept or
al pha agonl 3 MRy

—(CH)R"*(CH)x o R and (CO to Csg)alkylene-G, in which one or more -

CH;- residues in said alkylene may be replaced by -S-, -SO-, SO;-, -O-, -NH-, -N(alkyl)-,
N(phenyl)-, -N(alkylphenyl)-, -N*(alkyl),-, -N"(phenyl),-, -N"(alkylphenyl),-, -C(=0)-,
-C(=S), CH=CH-, -C=C-, phenylene or -N[(C=0)alkyleneCOOH]-.

[0013] In a second aspect the invention relates to pharmaceutical formulations

comprising a pharmaceutically acceptable carrier and a compound of the invention having
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a fibric acid derivative. Fibric acids include

fenofibrate, clofibrate, genfibrozil, ciprofibrate,
whemabitaat e, clinof brate, binifibrate and |iP¢bustons/037715

The formul ati on may al so contain a CETP inhibitor.

Exanpl es of such are the conpounds identified as

JTT-705 in Nature . 406, (6792):203-7 (2000 ) and

aphagpecentiaallytaseepsablagsiupier agienand, b@@onﬁlmguws@lmggmnsmg one

ikt e e
fréeir2@EHS (nHiBiaR3)3) a Thike ol s8dhetiant) (4§Hiyn1@dtﬁﬁb &Q@bﬁcﬂéhvatlve

an ACAT i nhi bi t or. Exanpl es of such are the conpounds
theteof; i(3)i agutreng scanepriohfeatol-actiCator easeptapalphaagonist; (6) an

R R BN D B e cnc
hd@8Ron; (9)8. l'fyﬁ{)é%eﬁhé Qébnm) & SRiokMAhednd (20) S@sihipertensive

control *médi cati on. |'es of obesity control
avediooad.i ons i ncl ude gut horrmne fragnment peptide

336 (PYY3-S6 )(N. Engl..J. Med. 349:941 2003
IDRBHAPGEITGkehicl TR PR ogy 1o PR ndor
E&%g Qldisode? oﬁh§ il MG ALHEm|, inkRidRHypeSipidemi®$Ro8bMichia and

an rnhibirtor of glp-1), sibutramne, phenterm ne,
goieeiostileratic aymptemsbehlbphgtthmbserml}bdmé chalentérabfromithe isgstine;

rga_!lé‘lﬁst ?1@) gq%lnﬂc a qrﬁgrlu?rw a%loggﬁt?[olg# Sﬁae %rﬁg dfducing the
&%Eé}{ﬁ‘aﬁﬂhs @Pcfh%le@ieﬁ)l QAIPIRAERero RERE AE e Moo d | Bstchedr WeRk reducing

ocus vesi cul osus), chitosan, nomane herba, gal ega
!ﬂ&xbplasm&uesenﬁn enndentraticns of Cersagtivgaretain| (CRE) aeducing biood

Ramererors barapouish S AL sLitERiafe M8 R pledl Blasklal® Sy
é‘oli]ﬁ@é'fﬁleaq{)ﬂ§%f apBti BtQﬁMB 1?101@@&1‘@%19@& fagthg or &hhm %6Kcentrations of

(Al'tzyme P 1 (Tularik, Inc. oul de

lgBh dbnsntydtmbpl@tfm @ﬂDL)ﬁ(dmlqstqrd (ncrqa@na Hwriegal ean(tgmaomf cholesterol;

R AT T T

AR 88 iRdid@lce bBEdraRoRuRf dRYREH NS BVt I&TUcIg plasma or tissue
i ncl ude the peroxisone proliferator-activator receptor

gmnaaraagn of 8ttlsast Dmncudq:hvéesteeolgterplag.5grstqn@k,df¢gtmg or preventing
and net f Qrmn

g‘gl LAz oneah?%’l ;g%\fegﬁ{zxé? gl%htél&{)aﬁlg (?ﬁlt&ég Sypﬁ#o%ﬂs of .glz'ﬂ(almer S
Eﬂle&ref){ SRRt the ppbatRHGA Sl dlof RERsd: aft Sa)loidp pititede the
[

and gliclazide). The formulation nmay al so contain an
tnodstoeamiantl/or Bredmpd aesubisict; apgulasingdbmanount of AgeE prosore in the

Eg‘éﬁ%‘?f“ﬁ%gr]ﬂf 8{;@}0 ngg&%qm%om@ %;]beg?}/ a?lld %?ev%gt%ga(l)rndecreasmg
the incidence of xanthomas. The methods comprise administering a compound described
herein.

[0015) In a fourth aspect, the invention relates to methods and compositions for
prevention or treatment of a cholesterol-associated tumor. The methods comprise
administering a therapeutically effective amount of a compound of the invention to a

patient at risk of developing a cholesterol-associated tumor or already exhibiting a
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of classes of antihypertensive conpounds include
t hi azi de derivatives, b-adrenergic bl ockers,

wa@ adosiosmg hannel bl ocker s, PCT/US2004/037715
angi ot ensi n-converting-enzyne (ACE) inhibitor, and
angi otensin Il receptor antagonists. Exanples of

t hi azi de de[ivatives ncI d | orof hi azi d
il iesaliss0R 2N T BT JHETIoA 20D BSES AP B Gfering s therapeticlly
L€ ' lafleastHRE ORIPh t,
%feggy%%%f)%t%f? 08&?8{1& %ﬂ;ﬁ%gﬁﬁtg%n%ﬁgd oe Ia%tl anc? carieet agen
$ep" ol Bl a fifiX aspetiethedfivendb ralma:tbanraetﬁcld:)bhomrf@cture comprising

I ncl'ude i sradipine, verapam |, nitr
apdrsaing n@trwptfoeaaa 3drfeph aﬁn%cﬁ%‘?abf%“F aigp ga spriged above. The

f &l %{02\%] gﬁ%rfor %\% rﬁét&%on 3p ﬂleqipg%g%ﬁf@al for ROt f6¥fa purpose

I'ng-enz I nhi bitors include

éjd%'sépfrbln tlfeaﬁ?é\%ﬁblh or tegudhenrof b didordsir nf)bp1dlmetdmlmmpmhibltmg the
perindopril, benazepril, trandol aprgéL f OSi nOﬁ "
alaaision|of chelgsteref ﬁﬁ@ﬁm intesting; fefucingdhe Blagma Pk ?Pﬁ bqricentration

t I
B it paore oW At oSG ERE L g BEREpASRASY sorum

goYReAi-RME of LDE dhoMestdidl Qﬁdwﬁxrgauhe SeceAtramp oﬂ chbl@fierblimld
invention together with a statin. In. an

eidiesti¢robester in the hlmdeﬂ@ﬁnaﬁprfsewelhémr%mgrtﬁ% Ef%alaﬁ%"%?&% pf
f t
el abisterfc il GRIG A A Ul B Sentsfteducing

Biootl HRashia\eR RefuaTcdne@riabions o¥ C-heaatisd protein (CRB)ciregting or preventing
sequéstrant and a fi brat eép{ 0020] The present.

vaseslar inflanimationg rpdu¢ipg blog 3@“\%19(‘ RRHE qopceniratiens: of frglyperides;
treat hol )
H%?%éﬁgg)ﬁwgdﬂ% A s?ﬁﬁr}eéog{ce@?aigﬁé ?f gg\li é“g%:étﬁgdl areducmg blood

1338 Bk 8érahr @%ﬁ&ﬁﬂaﬁbﬁbﬂa@ﬁﬁ;ﬁop@dﬁtemlfr qmmneug; |t1bamng; or ameliorating
chol esterol -associ ated tunor. The t it her

avrbpﬂ@hgmf@’rlzlz@imaﬂ's Dsease; regafingdhe p Uf}f%’s(t &E’by OIEP(%B ide;
end agE u?:}n'&??hg% g {*g? és-gf&-{rh? P%H)%dg’éeakhﬁl d?‘b?z[iﬁ'ﬁ@ventmg

east one o
%ﬂctl/bf: BRI AIFHE prevbitily dmlycx’e&u@ tht @roideted of xanthomas, and
anti androgen, a non-steroidal antiandrogen, an
Pstventenor ehating gilchelesterekassesiated TWROY ugat ed estrogen, a
sel ective estrogen receptor nodul ator (SERM, a
taxane, or an LHRH anal og. Tests show ng the efficacy
Wetdil@ deb@iRibY oB i Thiatiddr at i onal e for conbi nation

therapy are presented in PCT applicatio
1001471 01 0S28upaunds ef the e EPreR B Y q%‘Bo‘f’p%’ida& eyl above are

BT R BBy R At AP B EE #P e R il in

treating and preventing lipid disorders, such as hypercholesterolemia and hyperlipidemia.

Because of their effect in lowering serum lipids, the compounds are useful in the
treatment and prevention of atherosclerosis. The compounds can be used advantageously
in combination with other hypolipidemic agents, including inhibitors of cholesterol
biosynthesis, such as HMG-CoA reductase inhibitors. HMG-CoA reductase inhibitors
include the “statins™: lovastatin, simvastatin, pravastatin, rosuvastatin, mevastatin,

atorvastatin, cerivastatin, pitavastatin, fluvastatin, bervastatin, crilvastatin, carvastatin,
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and epoxychol esterol formation and thereby inhibit
initiation and progressi on of benign and mal i gnant

W@ bokest2es ol - associ ated tunors or PCT/US2004/037715
chol esterol -associ ated cell growh or cell nasses.
Conposi tions disclosed herein, for exan‘pl e, are useful
for the treatnent and/or pr event i on

beni o
rivasgsstit tsirg vasjgiiss gleByrsiatingad ﬁé‘lth%tgl tA glﬁli@?gétgf?g&faaoedlmﬂmg
| |,
ettstsf O EME G PR AN AR Rl Bl i oAb Tt

cBhnbBErids\F tikOsiesedt inteltivarmmciiifousdin qoheﬁrﬁsei:ﬁ iof éISqmmm6 498,156,
or a therap eutlcaIIK effecti ve anmpunt of a co

auémPCEe\MOaHMH&d erdigclages oforiel gre drsoppqrated rendygieference.

t
on CE‘@ %ﬁa{s‘? lﬂg fg“e‘%lag%mta%ta&&{l gr %){ltgﬁlhzg?%%t &le bile acid
(!ilfélsﬁe?ﬁte Kehquds@hrits Ridluae @h@estwamﬁsw b@earpbl ﬁrld'ﬁm‘lﬂﬁvelam

parti cul arlﬁ t hose associated with prost atg Er east,
mdmmm all @formalaéwnmagsa@ﬁ@@n@w@émeﬁm Q& Agrdvafiyg thereof.

It
WircinBeSid PR tar Mo BicTRlap fbgBirardoaf phd HAHORT The fprmulation
rﬁ’%:aﬁbd"&ﬁﬁﬁﬁ b $RrokROSR GBI fedator- 04 Rtar retpisr ahiiatagbsist, which may be

flutamde (4'-nitro-3"-trifluorornethyl
alfstmnﬂcyd derivaiive) Fibtip @aﬂmhﬁdg éen@@ws@asb@(f&b afe, g mibrozil,

Cgllaflﬁﬁa gaz af 83:1%3 ﬁg rgte ﬁm ﬁﬁ\glro l_ThQ ulatlon may also
dontaiPs @'E"I‘PelﬁﬁiBItQtr Eﬂ%ﬁiﬂl@t(ﬁ rsuc(h?zERMe dbﬁimonﬂ'sdderﬁiﬁkﬁ aaSITT 705 in
t anoxi f ral oxi fene, drol oxifene, idoxifene; taxanes

Nataie, 4@5, p@w)fza&a(zma»@é(ﬁa 520 (ereetrapity) described in

égﬁé%gﬁg%&&%g@?g@d%@n ﬁ)e(atgsle? %QEgg el?x?l?iﬁ{rg Lu'erélso found in
ﬁ# LR dD in InQOsti3htidvil %{a 4(8) bee29NEPO08). Ghe fahaldtieh may also
compositrons an ormmul ati ons. The net hads

ocomqm s 8 CAGE mlithltitvr dixamipleg of such %@theéﬁmpphnqﬁé%‘t’éied as avasimibe
. f dqVv t
T

va Q -,
&fin Pﬁﬁ'}naéolsflﬁzf ms@?l 189L947QD9®)! Bhiodkabliladivh iandlso Q;eﬂt:am(dm)obesny
an estrogen; (c) diethylstilbestrol (DES);

(d)
watplLgadieaticns thxamwies of @pesity sentselimegdicalions ’élglélﬁle gb‘c‘@ﬁ?‘@m
duI at or n
I e
m@PEﬁLNRY YASTRIEBL RPVTRQRYY gemva@mntlﬁteoargﬂpqunumn -like
antagoni sts and refers to conpounds that bind wt hWi
myptided érﬁxmheﬁt(@m inhiitriter f glpplonubytiamiag dhenlpaNIpe.Rhepdimetrazine,

l?e%rzlgheltgnsnsne hydro ro}flldg tﬁﬁ?e‘x) o%ﬁ!t&q%mcal), diethylpropion hydrochloride

(Tenuate), fluoxetine (Prozac), bupropion, ephedra, chromium, garcinia cambogia,
benzocaine, bladderwrack (focus vesiculosus), chitosan, nomame herba, galega (Goat’s
Rue, French Lilac), conjugated linoleic acid, L-carnitine, fiber (psyllium, plantago, guar
fiber), caffeine, dehydroepiandrosterone, germander (teucrium chamaedrys), B-hydroxy-
B-methylbutyrate, ATL-962 (Alizyme PLC), T71 (Tularik, Inc.; Boulder CO), a ghrelin
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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15agoni sts are conpounds capable of binding to the

estrogen receptor sites in mammlian tissue and
wOonousoki2eg t he actions of estrogen in that ti SBOBRUS2004/037715

Estrogen antagoni sts are conpounds capabl e of bi nding

to the estrogen receptor sites in mamualian tissue and

bl ocki ng the actions of estrogen in that tissue.

classespf Bippziseraus agewis inclidsthe peoxispme Piojifespfor-activator receptor

4 536,51 . - [} r y i n_( - af . . .
s e influh) e EAb AR e Dol Blhzone; and metformin,
phéi@¥rhfienariuthnSide Raltwtimide, 838 0A&Ginidy) tblakaalid ichiengopdmide,

the taxanes see U S. Patents 6,395,770, 6,380, 405; and |
glgbwids, [zbbencianide ) Bhpiails. ard alislazidey cHis loFmialjommay alse contain

red i th .  dal
ot demo s SRR By e O0o bR E A0 1067,
[(VABPOUNGEe Rfrmulitioh RS Hldoddn iy at@itihy péreensigte compiald. Examples

advant age that they suppress serum chol esterol and/or
of Gasseealaintihyparicasivi eprapounds ineidelipzige despraivesa Bragrenergic

bRt o i cRaine b LICRRIE o B R hh b AR AR AR inbibitor, and

ah@¥eh8n NSt PRirian&@bhisS EExHmpleV6t thiazide derivasiveemehbiect s,
such as drug-drug interactions, are observed. [0025

hgirbgfdonethiazide shivrathiagidednd riohtlinziile dxapplas 98 B@éﬁﬁ@éta]imélockers

i%@%loﬁ,&gﬁoan 90_1,{ Qrp%c@qlt{éﬁgl? Qg%‘,ég@lgja&éﬁpprolol.
E%gﬁé% of cal G Qi GlbckedittludeGla¥ipiMee vahparkil) @itk @idipine,
e

nd of the string is the point of attachment to the,
ampvstipide, nidediping. rjcardiginehisradinipe, felpdipe, ripdldipine prfl dilfiazem.
the point of attachment to th Ayl .ring. [
xR ERer anebrto Bl Ao ot b R R e ek Peesepropel,
e RNShr{ A RShrTT Ay Aapk@ R Bhdbpi Nednagdpigari@aelapilc fost@pril, ramipril,
conpounds ‘of fornmulae FA and YA in which the ring
abearamgriRExamplas of kegipensin plospeptermntagorjsts indyde @RdIsAdan,

.subgenug R1 be .Hor 4-fluorq; R2 may be 4-fl uoro;
"Eﬁ%{’%ﬁ& %S%%Xﬁeg?wﬁ?f&r %rﬁ?{ﬁpr?%a%[ﬁot her  subgenus, R4
[6019] RS & Snd@hbbdiyiehitOé inltedBér borkbriiRE a SURPERRY of the invention

according to the invention include conpounds in which
tdgetheRwjthR3tatiR. In Rdothercenibogimeent Hbe ryentiieibethereompyises nagent

cﬁldseg ?rlo%gx%géin,_ 'cg_lse’qugsrt]pan ar{dhaofflyr'ate. In another embodiment, the invention
comprises a compound of the invention together with a statin, niacin, a sequestrant and a
fibrate.

[0020] The present invention is also directed to methods of prevention or treatment
of a cholesterol-associated tumor in patients who are either at risk of developing a
cholesterol-associated tumor or already exhibit a cholesterol-associated tumor. The tumor
may be either a benign or a malignant tumor of the prostate, breast, endometrium or
colon. The compounds of the invention may be co-administered with at least one other
anticancer agent, which may be a steroidal antiandrogen, a non-steroidal antiandrogen, an
estrogen, diethylstilbestrol, 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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compounds in which RL, R2, R4 and R5 are chosen from

H, a sugar, a glucuronide and a sugar carbanmate;
w@oopounds i n which R is chosen from hydrogen poDUS2004/037715

hydr oxy; conpounds in which R4 or R is hydrogen;

conmpounds in which R5 or Ris chosen from hal ogen,

hydr oxy, |oweral kyl, -O-1oweral kyl , alkyl sul fonl)gl and
ratiopple b1 eomyinationdhesprssare presepesbiaidsT application VO £904/010948, the

i ncl ude .t hose in [ f and Ris - QA-NR
disclaire Rf Hh{F 13m0 }Apgmg do@%%n?) d 5%3%685?'0 C hydr ocar bon)
[0(%‘1 C t qhEchngbnfaaobai)inventibh fal @educe bbhdheesteR) Mvels in vivo

C to C o hydrocarbon) and oxaal kyl of four to

andveprixycldesseraklorhatianting thesehyeighibit inidigpemprisprogessromepigbenign

apd Refietah e alETep brstpeit BIEY by eiisstebdl-Bsaniipd &fferpiygh or cel-
nﬁsé’eth[%gl@gi]@hoﬁ%l&séla&ﬁmei&q goheamply, Bietusafil fi#Ghd Géatinbi® and/or

quat : Sonme of the conpounds of the invention
peaventipraefdrenmnypredatichypertrophy; as iwsHiag typers iassociatrdeyidlf prostate,
they wll always be.presented as salts. O her
09@%%%%tr@ﬂ’ q%i“ﬁ'ﬁt Y®S17may contain basic or acidic
(6621 dUeonfokRiph8F thd §ehBoPniirRs GheEctAR 8 b5a 1 N

the ' clains, reference to the acid includes its salts.

phttnscedtmallp xHeqive amaunt ariartherapedtticl{yebfegtivg amount of a compound
B SRS Y SR B s 80, v
t%ﬁt’_n%(nkz §Sr %rle%c)@{ﬁg_ﬁ Af béhi@NHOERAS RypRstrdlylor S8Rt BiBlesterol-related
bE1iigs pr Bralignank bumarpperticu)ari3y-thesd mesepiatadpyit prpsteteobreaghen
R Bl PR 2L B o

5l et OBe1ua0 Yt dal bP Aot REoYRS aftiaiRdgBay JHeE 8! fihaxtdrlde
accept abl e non-toxic aci ds and bases. Wen the

(PROBEOUR®B), camoione acdata(CBA), lutmide (4'etretd etriflugrarapthe]

R e R TS A PO ™
diéﬂ%flﬁﬁﬂésﬁoﬁéﬁ%ic(gﬁl@@d%sﬁl&éé% (@RIPREMARBN©R S8edfve estrogen

quats, water ( ormal I'y furnishes the hydroxide
renepon )nodElator SEBM) rompdendsysuelvad tamoxiders raloxifene, droloxifene,

QAT AR Ene LD an R e s LD ARt ARG TERE®): and
[IR12ARAYES QEREE gost IR hadtite égbummt@, afidl WBupFONUe acetate

gl ycol ate, bromde, chlori i sethionate, |actate,
(hEHPBON®). mal at e, mandel at e, met hanesul fonate, nucat e,

28RBS o R ISR e BOBRID S USSR e
s eRPRLE { AR Ristdnit@ HpdaiR I ARXUSS treatment a therapeutically
effective amount of an azetidinone according to the invention and one or more of: (a) a
steroidal or non steroidal antiandrogen; (b) an estrogen; (c) diethylstilbestrol (DES); (d) a
conjugated estrogen,; (e) a selective estrogen receptor modulator (SERM); (f) 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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adi pate, alginate, am nosalicyl ate,
anhydronet hyl enecitrate, ascorbate, aspartate, cal cium
w@owsasr4s canphor ate, cansyl ate, caprate, caprPer/8$2004/037715
capryl ate, cinnamate, cyclamate, dichloroacetate,
edetate (EDTA), edisylate, embonate, estolate,
esylate, fluoride, formate, gentisate, gluceptate,
ag}ruﬁs; mm@mou@flwp@l&@hﬂgpmag ¢&q thg |eytmgeatr@ceptor sites in mammalian

B A U S G Rl e
cOBpYrits %apawomlﬁdih@toethe BRR¥A RlcBptoRdifeQtih Adh@naliah €86@ and

orotate, oxal ate, oxoglutarate, palmtate, pectinate,
blvekinigribe actioos yﬁ@trogmnbatélsmcl Baerhplagyr SERMSs piec taoxifen (U.S.

bt 3061 BL ARPRT FrnabIPERLS e Rl bo o RETR RS e

4W1§r®6§ fi‘d&@ﬁﬁ@ﬁﬂ‘@@&@;ﬂtﬂﬂ 1853; @fd AbloxIfBsd. U thestdkddbb& U.S.
phat neceut i cal accept abl e base addition salts for

Pat@atséﬁﬁﬁolﬂﬁ)dé 360 4t)5nemp 1633811671 hzetidinenes iofdledaeention may also be

n|u net a C sa de fr mau um
cpbmet A el For Sl e e ecBgie
[(ﬁflﬁlfn' C (RthinTolpdends’ R ¥$éd¥n may have the additional advantage that
di benzyl et hyl enedi am ne, chl oroprocai ne, choli ne,

titiyestipprasd serrim eholestéry] andédtiLAM; lewels mbdlk Ureniselves not being

N- ne d Qh dditi
SBRFREDI AL UBELT 6 s aien car A Grolgre FOg g o s a
r&@ft ot e 18ROBLRAF1NEant BGNAAERIL) ewd Bl RLIFR ctsDivRHYS Brug-drug
clem zol'e, coppér, deanol, diethylamn ne,

m&dcmdsymambmedd}anol epol anmi ne, ethyl enedi am ne,

@é abar%u éern%flars]’alca iy nehﬁ%&ﬁ§ ﬁlgﬁlﬂ? il S(grﬂq'lénr?ﬁulae ® and

W@@ﬁ Fis cH&‘eH)ﬁ‘o% FBFQUHE’@H(@H hOﬂ‘a(‘JH&’CHz- -S(0)CH,CHo-, -

i neet hanol, n-ethyl norpho

SEJ‘BCKFW)M 'F&QHzﬁ]H(@H)ﬂl @H(@HD@\H;CI@ p@td (CHe)s-, pieseamihadeft end of
resi.ns, puri.nes obr m, ne, i

the string is %pﬁlmeof agtla? e(%ﬁ tgﬁ]aﬁeéldlqo[%ts Fl\éﬁ]aﬁié ri’led}ﬁ!ilt end of the string
lsg t::he gginla @Mh%mnm% e ,&Hén@erlrﬂgaIcsthé%ggaﬁfaaomn@@mw@&mulae

roulae 111, VI and is R7Rand R are
dtztrmis‘émncﬂudﬂmmanﬂéﬂ’fbgen -OH, and net hoxy, Rl12 is to C
) al k)ﬁaene- G in which one or nore - - _residues in
said ene may be replaced by - (3 NN -
N( al kyl {C( =0 - or -CH=CH; andls ho enfr m
-SBH, a I nd a sugar. In a furt i ment,
R5 is R12 ; R2 and R4,are chosen from , hal ogen, 2
-OH, angé4net R12= o C20) al kygR#ne- G/ m\whi c /R
one or - CHy? Si s in said al e may g
rgp -0, -N N( al kyl or -CH= 7
a
R5 and R5

DA YA

[0026]) Futher subgenera include compounds of formulae ®A and WA in which the

ring bearing R’ is in the para position, e.g.:
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chosen from -SOBH, a polyol, and a sugar. Definitions

[ 0030] Throughout this specification the terns and
wGaasvieents retain their definitions. [0031]P@&i/kKy1004/637715

intended to include |inear, branched, or cyclic

hydr ocarbon structures and conbi nati ons thereof. Wen

not otherw se restric¢ted, the termrefers to al kyl of

20 or fewer carbonsR~£\\ Nal kyl refers to al kyl

groups of 1, 2, 3, 4, anfl 6 carbon atons. Exanples

of | ower alkyl groups i e hyl , ethyl, propyl,

i sopropyl, butyl, s-and tbuﬂy and the | i,ke. Methyl is

preferred. Preferred akkyl al ky C?;gﬁ'groups are
those of C20 or bel ow (& C.u C4, GCs, Ch,
cf cJs. ¢, &wsc o).

Cg,C C10, Cn,C, C,
Cycl oal kyl is a sujset al kyl and includes cyclic
hydr ocar bon grou 3, 4, 5, 6, 7, and 8 carbon

atons. Exanples o | oal kyl groups include c-propyl,
cbutyl, c-pentyl, ffrbornyl, adamantyl and the I|ike.

[0032] Cto C Hydrocarbon (e.g. C, C, C, C, C, C

- » RGhay b&4-A1 fgl,-%ndﬁ“?ﬁa be H or

h}%ﬁﬂﬁ%égb%#ﬁ§th%§§Pg%§k$?&}§1keny , alﬁgnyl, arylyand
hgdroRy Nt droter biteenal R* ExERpireboihiokdusy. benzyl |

henet hyl , cycl ohexyl net hyl ., c¢anphoryl and ) . 1
(0027 ht hy Oshas ghbgengra apeqrding fhidgymisation fné#@%owaomq%,‘”hwh R,
Mt ge o2 (1981 fi O AChalb QA3 DH bk PM¥thoxy;
Ror %’%x%‘%&gﬁﬁﬁaﬁéﬁaﬁggﬁw 203G, &g‘,’ 6, 7 or W
c8mpauirtdRin ahiiER '9R2 AR Sdrida ghe chdsemfrotmeld, a mget, iaglucuronide and a

BARE ARl T LN D e A
cgr}?)tglﬁtgrhxd)é in \%\Q%W’Oé g“ﬁﬂg (ﬂ?%frl?ééxﬁ %g{n DO in GHEhAEY RIIYE RYosen from

exyl'oxy an r-al koxy refers to
thbg%kQ %y@%ﬂ?,?ldﬂrdﬂz]gkﬂn eOltlgwlénalldy%, (¥ {3 ,baihﬁSIJllfamllyhmdyary;j]sulfonyl.
preferred. [0034] Oxaa | refers to yl resi,dygs i0s,.
Expamples of eotapoungp af @ams@ﬂgme%a those iy WE@E Q8§ aféw R ana R is -
1y d 1have, heen A SRS, -0-(C, to C
U RETTR PR RS AT, FPoREa, CMGTH RAGTRRS -0-(Cato Co
hyditearbdie N (Ts 10X ahydrbcartson) NINHASOIC s T hiydrocarbon) and oxaalkyl
otﬁ@u ; dme rté tg}?é)ngu {;_,é]pé{gg elgxrt\tqié {sgr%% é)k\lgénrgggun%&dl{d,]gﬂ%nxcli ﬁgl a% (1) loweralkyl

or benzyl, or (2) R’ R'and R'! taken together form a diazabicyclooctane quat:
S>>

C)L\\\F
or 3) R R%and R!! taken together form a quinuclidinium quat:

N

—_—

@N

[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

17



Abstracts , published by the Anerican Chem ca
Society, 96, but without the restriction of T[127(a)],
WO 2@siot72aef ers t o conmpounds in which the oxygepCT/§52004/037715
bonded via a single bond to its adjacent atons
(form ng et her bonds). Simlarly, thiaalkyl and

azaal k refer to.al kyl reldue i n which on
wseaél%@ B aeidic Epiucsed! Wﬂ& fhefw b&rpr?ﬁeme@aéﬁahs in the

%@" l\éﬁ!:é’to tﬁ%‘QéTF 6‘8%“‘1&% yo[ 'ﬁ,?‘em{%ﬁl@yd lei?djto 4-{(2S,3R)-

|opro ers to ‘a conpound

Qr[(?&-ﬁ&l—(dumd”raphengl)a wdndi)@lptdpyl]df-ox@"rp@erqﬂmtldlﬁél yigE®-
maiq be,thought of as alkyls in which a plurality of
bydrongiplenibdsuienin agid by @E@éew encerpiss Ay well {(2S,3R)-3-

S A S e
hydtﬁ RYbipidnyDi-sulgsnakt) EBherteirh "}gﬁﬁﬁﬁ(&ml%lllyetccﬁptdbﬂmsalt" refers to salts

enpirical tformula and cyclic polyol residues wll
g@néﬁr @qunyer fen dsiriven Eromh@unepeeﬁcallme‘ée@tq ¢ BeArtoRicyacids and bases.

TR e

b@beﬁfaﬁwﬂﬁls@ﬁddltlon shlts ,for'ihe confpéunds 8f thapheentdtmEoninciude
straight, branched, cyclic configuration, saturat e?l
inesganit aaids opgaIcACtisan.dn ARasR PRAYAE 1V8HFS (Yiigh &ymally furnishes

hed h
ARG e T SO Bt sy

b@n‘iﬁoﬂtéebﬂE&OBzﬁe U1 R6 Barbyndt, tcmgbcﬁsulﬁmyl@?ﬂn@fe Sthhﬁeismfonate
as Iong as the point of attachnent to the pare

femaraies glagonate g @@@;ﬁwlyco@gglb’gqnggiq qbéq»rmg:elspt@;qw}e lactate, maleate,
tyl
%éiaz%’yrfl rleggclgez %&?&%@%@%ﬁl%a&e tnhtgll‘ ?)E%S% g%g}/(lthena e, phosphate,

s@dciiage, bOIfAE Qbaite; &Eﬂlﬂ)lrtﬁﬁcﬁlgte?p&olh&leﬁlﬂﬁfnatbaa&mmdobenzoate

[0037] Aryl and het eroaryl refer to aromatic or

réipateoaleivrie: rminosHigyiatg, aslyuemethylgneckizate aerorhaty @ppagtate, calcium
ro t n h t

BB B Sk Gyt SRR fama

dichforomettd, edet&EQEBmA(), eﬂisylwé,emwamtodm iesglate, fluoride, formate,
bi cyclic 9- or 10-membered aromatic or heteroaromatic

epritpateaalycentate,dpqusonate, ebicerpphorphier iroktiemhicollyigpsanilate,

?%2 g&rfjﬂﬁ:t h@g %@g?@%%@ﬁ#hgatgl lﬁélge %act?blgﬂ'ge malggate mesylate,

peputdedyate, Mapdyldia) nideginatenclaste, orbtﬁtet ébkala’te, (ﬁbgluidrate,r;ﬁihﬁltate
and the 5, 6, 7, 8, 9 and 10-ne aromati c
Restinatse peqtinaternoligacr; P@M’&@Y“é‘ﬂgmrat? mlﬁatfoméolaﬁymoaméte
ﬁ‘oqﬁhﬁle am@aéa%%acakeﬁe %9% BRARE; thidAZ WKatd, Whd@ e like. When

e nzimdazo
the compounds contain an acidic res1due 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, chloroprocaine, 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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I soqui nol i ne, qui noxaline, pyrimdine, pyrazine,

tetrazol e and pyrazole. [0038] Arylal kyl neans an
w@bdoglosamesi due attached to an aryl ring. Exanpb@muUsz084/037715

benzyl, phenethyl and the Iike. [0039] Substituted

al kyl, aryl, cycloal kyl, heterocyclyl etc. refer to

al kyl, aryl, cycloal kyl, or heterocyclyl wherein.up to
Givibdeminastongl, PROIBRE, HBEPRAAETAG. PR Lo g ugmin,

al ogen . 0: i
R85, T P oSt mans
BathbRraahie, Rpielinefromphelileethasolan-eiHyanorpbalareh owyty)piperidine,
cyano, carbonyl, nitro, am no, alkylam no, . i
piperaxing.ariparisliney pelyaming resimsc pringsotheekipmgie Histhydamingne

acyl.am no, .am di . . .eroaryl,
tﬁ]ﬂg%}&a‘lwmﬁeﬁﬁ]ﬂfquga}%}m% FI%E%II("S?’%%?% %&@%{1@%40] The term
"obz%ogeni'n JERamSubgdiera oTeompbluisiof forntul nilh & Iamdi Vo] RE is R'?
EOQ 1] The term "sugar” is used in its nornpl

ar ense,

RS® et Rede chysemfipmyil.dalogaaedb sandrissthegs RD ’ét(f%@FPaﬁggﬂ)alkylene'
2th . Edition, R chard]. | S 1 -O-. -NH-. -
b e M T e e h S Acylond ik, MR by O NI

REdR)-SKY=0)- GNEHICH-and@ds fases fro@r-SUpH, apobyol, and a sugar. Ina

nonosacchari de_sugars en call ed sinple sugars)

ﬁmﬂngn@@bb@e{@m& ;Ig{ of R%:.)l];zt andi e g&@ﬁ% tropy 4, ogep e-Oaﬁ,éand
%‘g{h@g % ﬁg%(qsﬁg g@%g?l%né-% if rvg{f&; SHY St n%% g@ﬁg PRAEER ifRYd

or ket or ns. remal ni ng
SIRYRAS T2y DY M placel By € Chy NG N alkty)Rs C&RO)-lny dCHXCH-; and G is
groups (or protecting groups for hydroxyl, such as
dusmaﬁeyrsﬁhﬂn@Iﬁﬁ%&é@géﬁﬂgmdes whi ch woul d be
considered within the term "sugars” 2las intended in
this application, are arabinose, ribose, xylose,

Dehiiioae. xyl ul ose, deoxyri bose, gal actose, gl ucose,
mannose, fructose, sorbose, tagatose, fucose ) )
60038 bv 0s Fhrauighort e spesifisaBomthstienmssad shbstituents retain their
aa%ghe tul ose. Anong the disacchari des are sucrose,

d , mal tose, and cel | obi ose. Unless specifically

@Iﬁiﬁ i ed ATENGs BEAEERo ihelude (1Sdag drinched, @k sydlie Hydtdearbon structures
sugars and L-sugars. The sugar may al so be

pnadt@ubisationsitecreafg AVhenapt phenvisarssBitadn s ienn wigrytnplkyl of 20 or
as in US patent 5,756, 47 or r Qug r bl at

e oS s ol 90 3 D0 6l

BLEmpIRS BF RAFR LG HBsY inclaie hritsl, @ast,. proPd4zdpriigdiiaeyl, s-and t-

Cattached sugars or C—glgcos¥l conmpounds_are al so

bnybaphihs ditte biethd is meferred oRreterred allyd sadalkylgppgroupgparg those of
20 Ot l%e?cl)\)/ (&f\f\ff&l?az, 3l,Jb4d, 5?Cg,lca7§é$, 9?bt10t]@il, 3., Ci3, Cia, Cis, Cis, Cir,

Cis, Ci9, C20). Cycloalkyl is a subset of alkyl and includes cyclic hydrocarbon groups of

3,4,5, 6,7, and 8 carbon atoms. Examples of cycloalkyl groups include c-propyl, c-

butyl, c-pentyl, norbornyl, adamantyl and the like.

[0032] C;i to Cy Hydrocarbon (e.g. Cy, Cy, C3, C4, Cs, Cs, Cq, Cs, Co, Cyo, Ci1, Cia,

Ci13, C14, Cis, Cis, C17, C1s, Ci9, Coo) includes alkyl, cycloalkyl, alkenyl, alkynyl, aryl and

combinations thereof. Examples include benzyl, phenethyl, cyclohexylmethyl, camphoryl

and naphthylethyl. The term “phenylene” refers to ortho, meta or para residues of the
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pol yol s or as sugars, are also known as alditols.

Al ditols are polyols having the general fornula
woiNosBi G OH) ] nCH2O0H (formal |y derivabl e fronp@mus2004/037715

al dose by reduction of the carbonyl group. [0043] The

term"glucuronide"” is also used in its normal sense to

refer to a glycoside of glucuronic acid. [0044] The
foremtee” sugar carbamate" refers to nono-, di- and
ol i gogggcharides in which one or nore hydroxyls have

Qr | [ s, particularly as phenyl

*nyl car bamat e

[0045) Exanpl es of quats

) ‘ nition of nonocyclic and
bi cyclic trial kyl anmoni unmal kyl residues include: 22.CH
CHXHHC HCY and [0046] The term "prodrug" refers

co n [ iqV [
3o SRR Sy By PR R B3, 508, 1., ¥ o B carbop atoms ofa
st%ightn&tahﬂleﬂ[ orts 3@1$ﬁgul°atiohemﬂ icorabinations| thexeofodttachel to the parent
manmal . Many of the_conpounds of the invention may be
stewnswre daongh amermzerd Evimplsunchge a’reﬁthwth%yopfoﬁexy’ ISOpropoxy,

cqf%gé/rggylll&ﬁ\é 'c§88111&'y qg(g aP@EQ 1113%61'8% al‘f(@)?)?ﬁefer?ﬁ; érﬁﬁﬁé (%talmng

cone-a m cal action (as In

oﬁ@todfoﬁﬁ&aibdrﬁ;eMéthtﬁé}Magﬁ:ferfedt he stonmach) or through the
i nternmedi acy of enzynes and mcroflora in the
(00391 1 of Kbeak kafereio alkvhessidupn 7AICh ANg pgmore Carbons (and their

char d that
oRCRE FRloROLD Bl ech SELUPATRGR, EhalrPles SIS, 07
n‘BﬂQ)xybfb@bx;R]}QS IyoXa0EdYl andibe ke ’Bhn‘ltérrmokhalléylos intayled as it is
23forma five- to seven-nenbered ring w

d
undrrstopd inthy art dsemNaniag andiindexing of Ghemical Su stances or 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 -CyHay+10y, and cyclic polyol residues will generally be of the formula
-CyHay.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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seven-nenbered ring. It is intended that these rings
may exhi bit various degrees of unsaturation (from

wo dosp4=ag urated to aromatic), may include heteeDabm0®037715
and may be substituted with | ower al kyl or al koxy.
[0048] In the characterization of the variabl es, it is
recited that roups, such as R, represent qne,

qarhO@e in the @pylcs¢51 evreasf basrenlaeed BHERgeD; ﬂ%ﬁé QB SH{ur s iqncgrﬁs the

Ryt L?gt tS3hn i Wﬁég g& r'ex%f'ifnts e lcéﬁsn at EMGhYIcE H{?:ﬂd%‘%rmyl

Y iof3d, iseHatEHIe Abetok atd ke bermagls benz@kﬁycarﬁbixyﬂl Ak the like.
gﬂgk@ IBE’ [ 0049] The vari abl es are_defi ned when

quqr@amlcre&r%tﬁcgrwmsgpﬂtatm ongde fHUrCABANE: hr oughout .

PR of e AR Grad o5 RS PP REFBAITRE: gt bpesgyely. o

duBstith &g aHeteRAlE Bbnthing 6hé, ERo of ﬂuaﬂmdaahs edladtedfrbtn O, N, or S.
be restricted to a subset of these val ues.

mﬁ e¢fsmo| rp@@cmle: el édn@lbbfdﬁf%%fpﬁ)@tw ghheteropgmags riage dicyclic 9-

t hat t h I dth

B P S g W et DG S e
drOmhfiCoPedtyAromatiriags. tA@nmaEe S| 7,189, 10, 1€, 12913 ahe 14-membered
ni trogen) of the azetidinone is almays | abel.ed RL, but

eclmmgs incl@mleg e. gR begsendianhthalane, iedane eealin, and fiprene and

tgh Beﬁg;;ﬁ (g @Eﬁf I eeﬂ aﬁ(ml%t}cg] tesr%cé/rgilé dhé]s{mcﬁl&ee e rge,flmldazole

ﬁﬂldﬁ%ehﬁiole-rhh@)ﬂeﬁe,lb@ ohd) tHiRAId, Yurhh Ebeﬁﬂﬂﬁ@@ble@tlﬁfmolme
val ue of the correspondi ng vari abl e RI, , , Retc.

mmmmecqlanwaimemyvm@ne,.mfra@wewagzolermﬁspﬁa%gl%u m t hat

tes ound a rdi ny, of clai s ¢
(e A8 TETERSEEAT FRgt ok dfieflo %h b Bl RhphBlebare
bR fANPReriofyl AHd MeYikei mi t, for exanpl &, the
correspondlng R substituent in claim6, the R

0Bt i t uSuhstitutedallgilnaryl, gyniioadlﬁé, Retzwgml;ﬂtqtq gedpr tojatkyl, aryl,
d. that
SefrplRohac el e P VEES AAAE <08 e asapplgeed wit

HaP6d8hn, halGalkyl! M&@Wﬂﬁommﬁw darBoAIREX lsH@éfErred to as
atons cont al ni ng an atomc mass or nmass nu

alkéysatbonyl), carbox sraidat(alse cefﬁ’agisto @s a%b@lmm@nyus%m yarbonyl,

B SaP ARV fig, PR PR Py, LM AREY Sl iR AtRge,
&oylaiiflo, @midiBSHRAEYI, ¥&lzy], helermaey henbiabertixg] &t Hefdseyloxy.

[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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radi oi sot opes and/ or other radi oi sotopes of other
atons are within the scope of this invention.

wdroosiostesl, i.e. H and carbon-14, i.e., C, PCT/US2004/037715
radi oi sotopes are particularly preferred for their
ease in preparation and detectability. Radi ol abel ed
conpounds of Formulas I-VIIIl of this invention and

a5iefandegdn this pRpdtcation agrcarabingsey ribpsesrydossy BRRlpse: xulosels

] ..k t ' ' ' .
LR Aot 19585 MG, KA Bbbec, CORED GNLYpinovos,
raakihydeNhafni-hépielops anleddsleptulibss C Amseg thadisiehividgatesicrose,
and Schenes by substituting a readily available w .
Ipetasen mabieses and ealigbivse-f Hpless spsrifically wpdibed.dhe gensea fgrm “sugar

BRI a0 19 S, o pPA A TS oy v

SHMORIARFough Gk Pfenhd @AYS paSRACT 581470) v¢ thioughRatbon (as in PCT WO
di sorders. The term "preventing"” as used herein refers

209206616d). shediselgsusesrf dothofamichare dreorpaieted bereby kysretarence.

l@fﬁ glt g n gsﬁﬁcie? i%%t t%atcggcggt%gr% og ?»gl&@os&?ﬁoﬁ&?@%ﬁ&g ?ﬂso encompassed

58he AHEHESS ™e febced Q0gHTS EeOg'l gluthiel) PeKisk Bowldl be cRiksedlefther as
skill in the nmedical art (to which the present nethod

mollyilsrer asrsugalbrase also knowe ayalilitels  Alhtols ase pplypinhaving the general

AL AR ACTRED) L0y PR P68 i o

86 0ArBbsfl lgddipon of a drug to substantially dimnish the

|'i kel i hood or seriousness of a condition, and this is ,
[0843]s ensEhe tarne figlaeuronidgpisialsearsedin its normal sepge tqgefgr to a glycoside
qgrein .retgrence to "treatnent” of a patient is
THUNIIHC 8991 ncl ude prophyl axis. Throughout this

[ODIM)i Cat TR terny B%iigaHSarb AARE CRERS 10ahEnd-SdietislidoRacchit@des in

di scl osures of these publications in their entireties

wihich hae ebyoreydrqxytsdhavd begn desivatized @e carbamategypasticaarly as phenyl

her ei n. 052]...Th er m."mammal Tol Ly Kt Sy .
sty e ST ph@ o BRI e DIRER 8l ik Biophys
S5ATREE 2491252 ,(2060)BWEILE is ihédrPorated WereirSheRerei@e]SA preferred sugar
goats, and horses, nonkeys, dogs (e.g., Canis

daghrinmdteisi s), cats, rabbits, guinea pigs, and prinates,

i ncl udi ng hunmans. 0053] The conpounds may be use to
treat or prevent @ & i nflammati on, as descri bed
in US published appl#cati on 20030119757; to prevent,

treat, or aneliorate ynptons of Al zheiner's D sease
and to regul ate th(§=? oduction or level of anyloid b

o)
F H
Q HO
N
Sy
H

OH% w0 H 0/%

HO H

HO

[0045] Examples of quats that fall within the definition of monocyclic and bicyclic
trialkylammoniumalkyl residues include:
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pepti de and ApoE isoform 4, as described in US patent

6, 080, 778 and US published application 20030013699;
wapesho2ps event or decrease the incidence of xeait/srees937715

as described in US published application 20030119809.

The di scl osures of all are incorporated herein by

reference. [0054] The conpounds desgcribed herein
contain two or nor'&“as Kl C c:eg}:xC nay t hus

gi V&GN enant opEll's ster ot her

st er eoji8bnmer\c forzh ach c iral center beH,

defi ' rms of absal W€ stereoc n1st , as (r)-
or (S)- present invention is nmeant Clouge al

such possible isoners, as well as, their racem c and
optically pure fornms. Optically active (r)- and (S)-
or (D)- and (L)- isoners nmay be prepared using chira
synthons or chiral [

scri bed
bl e bpnds or |ot her ceqﬂprs
unl ess speciified
he conpo émﬂdme
Li kew se, aI

tations of raceni ﬁV/
anti o rey.c
ro Chem éd

62, 1%-120 (4985):
denot ¢ the bsﬁﬁut nf i ation of a\chir el ement ;
wavy [ vio/ | i nes i ndi cate-di savowal of
any stereochem cal inplication which the bond it
represents could generate; solid and broken bold |ines
are geogpfric gﬁscriptors indicating the relative
configuration §hown but denoting racenic character;
and medge outlhnes and dotted or broken Iines denote

ena ure conpounds of indeterm nate
th e configuration. Thus, the formula Xl is

|n en@e to.enconpass both of the pure enantiomers of
that pair? 26X\~Means either pure R S: R 27refers to a
racem c nixturZ of RSand SR i.e. having a trans
relative configuyation on

[0046] The term "prodrug" refers to a compound that is made more active in vivo.
Commonly the conversion of prodrug to drug occurs by enzymatic processes in the liver
or blood of the mammal. Many of the compounds of the invention may be chemically
modified without absorption into the systemic circulation, and in those cases, activation in
vivo may come about by chemical action (as in the acid-catalyzed cleavage in the
stomach) or through the intermediacy of enzymes and microflora in the gastrointestinal GI
tract.

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

seven-membered ring with A or R'%; that R'® may form a double bond with A or may
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the beta lactamring. [0056] The term "enantioneric
excess" is well known in the art and is defined for a

wo esslogzion of ab into a + b as ee 100 yconc. PET/@S2004/037715
con of b) [0057] The term "enantioneric excess" is
related to the older term"optical purity” in that
both are measures of the same phenonmenon. The val ue of
&amyg five-iie sevepunesebered eg with & 100 thatdk o magifergn 7 secondd &ive- to

RO RL gl e o AR ARy i BRI N ooy of

RiNairhtfor \@WMTRITE sEfugtéds®elayord@sy, hberichgde 86%edatmsd dhd may be
ot her words, a 90%ee reflects the presence of 95% of
outstibiedwith heverala! go8lkdxt he other in the material in

ion 0058] .The Laur ati.on .o 5
b 0 ol b aebeb e B8 A RBAN B i Th e et Reggpuns syph as R
FeDre CRMMRNIVR) €15 Tbit o2 e irdsidiel chadbedeseridenttieogndise of
a partlcufar configuration; thus a carbon-carbon .
sanahledefimdonse fihe shucturebielovail luptyaterdhe inientof thatdapgpagey In this
E, or. a,gxture of the tw i} a r,0 ion. [0059]
?iémlﬁbﬁob?r?ﬁg?tgﬁgae 'iegld”%sf 6¢%Et'¢%lgﬁl,d 'Bge pi ot ecti ng"
and "protected" functionalities occurs throughout this
application. Such term nology is well understood by
persons of skill in the art dis used in the context
of processes which invol ve c/@
series of reagents, h that conke

ial treatnent with a
t, aoprotecting group

ot herwi se react, but in which

The protecting group prevents step,
but may be subsequenéLé r ori gi na
functionality. The r "deprotection" occurs

after the conpl etion of tA eaction or reactions in
whi ch the functionalitJ“%ouQﬂ?;nterfere. Thus, when a
sequence of reagents is specifi’ed, as it is in the
processes of the invention, the person of ordinary
skill can readily envision those groups that would be

$2049%hb| e Ths vapatdessare defiped vdepdntrodgogd ansl retasy hapdefigion

{ﬁrl}g\tlg ogxg.g?lg\fes, g{g gﬁgrlgf)’ll%;ﬁﬁ 1% %&vkzgrs% c?sgrq ?rrogn f—I?Zng,ot?&%o,i -@-Ioweralkyl
and -O-acyl, although, according to standard 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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as Protective Goups in Organic Synthesis by
T. WG eene [John Wley & Sons, New York, 1991], which
wo soosineragpor at ed herein by reference. Parti cul BCT/US2004/037715

attention is drawn to the chapters entitled

"Protection for the Hydroxyl Goup, Including 1,2- and
1,3-Diols" (pages 10-86). [0060] The abbreV|at|ons Me,
smbstitment irelainr8. and Ms represent methyl, ethyl, phenyl .

| uor an " W
B, SR RE RSP Vynd QHHEREBEAS B @ o i

B BYlca fbrad)$.c Y thd doagdbuhds rﬁﬁ)@@ﬁlltaﬁn 6hkem 18612 afdmEcontaining an
persons of ordi nary skill in the art) appears in the

dtomistmass o M1ass nernbes dvf&ramfércm thetpomyig wass Pr Bassapgher esually

L G

o6 b9 'at S8 NéF eina >y, lfe@ée@ﬁﬁﬂfi €ContRadd thiédneaih thoﬁﬁy
be p055|ble for the conpounds of forrmulae F, and I -

rediolsotapepandiarmthergadipisetoges afipther atomstiserivthin the scapg of this

r ef er e to.pr nt t S. ai

BUs6e; (T OHeE ARG ar S P T i Rer “epaspes ff garticululy
RERFRA For (RME Bdsk M pRRH AU 6tesndPd RidBILITRE RHdidlabeled compounds of
conposi tion conprising a conpound of formula F, or I -

Rammlasri “\dlpifahivaeeatiorand grodwes heredf eansgenerally bg propated by

sewgll i‘ﬂ‘g}"égﬁ‘ tlhg??astkﬂ!{fﬁqg H%I arrgﬁgnv néen'ilmisﬁlgﬂ tr%cﬁ(?llaﬂ)éfed
Wﬂ%dn%el prepaRsl BNdasryink it BRIproRales didtidbedif the Examples and

acceptabl e" in the sense of bei n% conpatible with the
Sxthbees by ubstifusing @ refdily lasaifablewatliatabeled seagenider a non-radiolabeled
deuwterlous to the recipient thereof. [0062] The
| ati ons include those suitable for ora

P85 ENt erfhe bR HEhOW: STURGHR ARG TNt A Ihazdﬁddﬁiomtlon prevention

i ntramuscul ar, intravenous and intraarticular), rectal
adli¢fdine e sympednsinddprediesta Pssopiated avith lsm@ Hisatsiges. Thetprm
lntraocul ar ti The mo 0

RS BEREra DB ERCIebr R Rt R alnb fe P foresal
SresbRidetacuttRPiso@s oy hpthic @A mwmm/@muﬁmlty dbsinish the likelihood
presented in unit dosage form and may be prepared b

arspriofsnesseofited eradifione| hmm of erdipary kil I@ﬁhepﬁ@dlﬁad@v (to which

lud th 9 ‘ .
e SR Rod Vi D Foftin& Bl IR bR Bnc i notan
mgaluea@ﬁhlt ek |1ﬁ’edﬁiél3ﬁmtabhxﬁle§s%dd t0refsOloBd proﬁhy‘ia@&f
"active ingredient") with the carrier, whic

asbmgtsnamxe pirag o suhgtagtudb/ccgms}ythp ,hlslj@l@lmoém geriqugness of a
c%nlaetlon élndt tli]ns is ol rergléhé%tlht%ﬂgecﬂn ap [GRRY glgl sy A'snﬁsfeg 'hrTJe}/n, 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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and intimately bringing into association the active

ingredient with liquid carriers or finely divided
waodosd4as ri ers or both and then, if necessarypCEHOSOHEE7715

the product into the desired formul ation. [0063]

Formul ati ons of the present invention suitable for

oral adm nistration may be presented as discrete units

(6053h as T@ssgr@p@@l smt@e&tr@aém reeend ypseulas ptlgmmatipnaas
Bl LN S 0% %911 liﬂﬂhc%{loﬁ B6T19249. Lo ERAL Gl of Smorate
ran as a so I'on br uspension In

M&Qwﬁzlhdlmeﬂ sdD@éasa ahd fo rguler s Il)rbqumﬂ»n o@nevasofaamylold B
0|F in-water liquid emulsion or a water-in-oil

pemplesﬂéwdnﬁpaﬁw@@@n idves daserikediie MS patgnt 81088788 apg U§emlbb€hed
1,00
ARi2uRs 2105t 8% RS 1 RSt rord ORI BOb ALarfRfnfieas

dBR BeAGEESAbNsHed apFlibaton 300300 moes The dlsalbls@k§ of#lyardee
prepared by conpressing in a suitable machine the

ingorporated hgpesdbyeteferensea fr ee- flomnng formsuch as a

r anul e t h a bi
[{))@gﬁii caﬂ{h %PWBP?H é&’?g H?rﬁ g a?fnﬁv g, dOPF c‘é"“‘g‘c ric, pgnters and
n®y tﬁhssél% fikD @Mmer&@1@%ﬂe&ﬁé?b @h8 offey stb&oﬁ&ﬁ‘l@nbﬁorms Each
nmol ding in a suitable machine a m xture of the

cmmn@dnwmpdaﬁ@pdm tetranefthbsplute steredcherpistryj ag®-oor (S)-. The

Pg?gllgjtglg\tfc&ﬁlglq ?&élg%g l@% gﬁ gléc}%%osglg% 1?0%%58,\%1% edell as, their racemic
afd SpRéANS PurdiRkBY. e@p@é’allgﬁeﬁwfdl@l all (S§, ep@®- ahd @I_l')elsaﬁlbts\tﬁay be

i ngredi ent therein The phar maceuti cal

peepapsolsisitigoahérahsypthions puder reagtTds, enteselved uging conventional

ert carri this r 0
t‘f%‘f"éﬁﬁ% 8%8“ e u% ({eg?nbr?g ﬁgremn%orn a egl%lﬁp edr?l’tu bi& bonds or other
Btk igBembleie agﬁmeﬁ,'e Sind RAleYXIpScified ametvitd, ids agened that the
el

m crocrystalline c ul ose, diluents, | ubr i cants,
chinpdends, mdu@ﬁ btk §raadiZnggomstrin isomernd Likewise; flbtaujgmeric forms are

S|re sages of the disclosed conpositions
ﬂsﬁ)}mﬁg Qg'ﬂfpgt andard agueous or nonagqueous

(0655 qtmfe‘ aﬁﬂm@pﬁg@iﬁuo@abf dcaniephBibAertidahil 8¢alerdicoP
enconpasses controlled rel ease neans. [0066

eQamisowiricplbnpure compeunss asedhher¢in weartekasrfromMaghs b Chem. Ed. 62,

RS LSS ORI SRR sgrin

of QlcRir@Atldmerlt] W8/ Iines dﬁ@slﬁg@ 8 Jingd agichieidzarswaldyfagy
and the |ike. Any such optional ingredient nust, of

smgcbemlcbbmmwn Whigh et hpng h@epr@méﬂml%gen@f@ée solid and broken

bopd l%{]ets Ia?engeomeltr?csc&jersgrllgtgr% 11?&10291 tltley rePatlve conﬁguratlon shown but

denoting racemic character; and wedge outlines and dotted or broken lines denote
enantiomerically pure compounds of indeterminate absolute configuration. Thus, the

formula XI is intended to encompass both of the pure enantiomers of that pair:
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30fornul ati on. [0067] Exanples of excipients for use
as the pharmaceutically acceptable carriers and the
w@basioerdtiti cal |y acceptable inert carriers anelCT/iig2004/037715
af orenenti oned additional ingredients include, but are
not limted to: [0068] BINDERS: corn starch, potato
starch, other starches, gelatin, natural and synthetic
guns sWR cia, sodiumalginate, alginic acid,
ot her al gi powdered tragacanth, guar gum
cel I ul ose S derlgatives {e.qg., ethyl cellul ose
oxymnet hyl cel |l ul ose cal ci um
ceIIquse) pol yvi nyl
,ellulose pre-gel atini zed starch
O(r)* and STARCH 15@ LMr), sold by
hydr oXypx opyl I cellul ose,
cel l ul os | CEL(tn), such as,
m, -103(tmand\- 5(tm, soldby FMC
o , Marcus Hook, PA, USA), or m xtures
thereof; [0069] FILLERS: talc, calciumcarbonate
{e.g., granules or poMber), dibasic calcium phosphate,
rlbaslc calc%§g1phosphate calciumsulfate {e.g.,
er

SRS FRRer gure, m crocrystal line cellulose,
pomder§Q1cel ose, dextrates, kaolin, mannitol,
silicic as bitol, starch, pre-gelatinized
starch, or res thereof; [0070] DI SI NTEGRANTS:
agar - agar, c agy@ caIC|un1carbonate

m crocrystalline NeH
crospovi done, pol
gl ycol at e, pfot at

| ose, croscarnell ose sodi um
lin potassium sodium starch
or f api oca starch, pther starches,

pre- gelat| tar | ays, atheMal gi ns, other

cel or m xt of ; [0071]

liJﬁICA I um st ear at e, siwnstearat&

m -al_ 1 ght m neral oil ycerin, sorbitol,

ﬁ&nn pol yet hyl ene gl ycol, other glycols, stearic
|<l:inE |un1lauryl sul fate, talc, hydrogenated
5 a e 0|I {e.g., peanut oil, cottonseed oil

sunflo sesane oil, olive oil, corn oil and

soybean m
| aurate, a

c stearate, ethyl oleate, ethyl
yloid silica gel (AEROCSIL 200, WR

Grace Co., reV/QD USA), a coagul at ed aerosol of
synthetic silica NBeffussa Co., Piano, TX USA), a
pyrogenic siliconldi §xide (CAB-O SIL, Cabot Co.
Bost on, R{A) ¢or L Xt ur es R2
d

e
RS
whereas
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t hereof; [0072] ANTI-CAKI NG AGENTS: calciumsilicate,
magnesium silicate, silicon dioxide, colloidal silicon
waolb@siosegs t al c, or m xtures thereof; 31[0073] PCT/US2004/037715

ANTI M CROBI AL AGENTS: benzal koni um chl ori de,
benzet honi um chl ori de, benzoic acid, benzyl al cohol,
butyl paraben, cetyl pyridiniumchloride, cresol,
chl or d® dehydr oaceti c acid, ethyl paraben,
met hyl par phenol, phenyl et hyl al cohol,
phenyl mer acetat@, phenylnercuric nitrate
g?opylparaben, sodi um benzoat e,
e, sodi um propionate, sorbic acid,
I mxtures thereof; and [0074]
g sodiym car boxynet hy? cel | ul ose,
etate phthanat e, 6ytellulose, gel atin,
é}/ | cel |l ul ose,
met hyl cel | ul os roxypropyl nmethyl
et{utkdse pht hal ate, nethyl cellul ose, polyethyl ene
gl ycol , polyvinyl acetate phthalate, shellac, sucrose,
refletsaniaracesiiio xiisiwre ofZR.Supd Svidni.e. havinge fryas rlative gonfgsuration on
ﬁr m xtures thereof. [0075] The dose range for adult
thehenLcfam gB&eral |y from0.005 g to 10 g/ day oral ly.
[g@%g et S He (B @nahtMriEi O cBs® £ANdIBkAWh tRY Ard 88U isefined for a
Iscrete units nmay conveniently contain an anmount of
reibqionnd abfintblaer baventi on which is effective at such
dosage or as a,multiple of the same, for.instance,
uni ts cont ai_ni hgoBe:npft 0 %500 rgrcustal 1y ar,ounggng to
200 ng. “He prechme ayouat eof emrpowid Adm nistered to
a patient will be the responsibility of the attendant
physi ci an. However, the dose enployed will depend on a

nunber of factors, including the age and sex of, the o
(B0 Tlont . Thefemp [eSBRUAMEI SRS 1Bl © AT PRt purity” in
tgzgt\ﬁg)'i L% meiaglg%ﬂéf ttﬁQ ORhOBldnBhehblE r'ﬂﬂ%’va‘l"@é'bf*%%fvﬁﬁme%\iﬁﬁber from 0

mnistering two or” nore agents, each of whichis
th Q00Ledd Belng ridemitrndi 190 deimg psieg) aingleedngnticonerbyA compound which in

adm nistering two gr more agents in a single . .
the PR RIS bRl RRIT NP 1S M IBOE Reesgh dsggpibed as
4, SR 'oﬂ%} WBRust %9@%@5 effeg{s_ 1B BFRLRe of 952,3FBNE Sndn@BmBLand 5%
fornilated toget her ana adm ni stered i n conjunction

ofithdothesiaphe mberibbinruestiionon contai ning a third agent.

Wiile the two _or r . .
[00|58] The conﬁguratqgn gf any carbon-carbon double bond appearing herein is

selected for convenience only and is not intended to designate a particular configuration;
thus a carbon-carbon double bond depicted arbitrarily herein as E may be Z E, or a
mixture of the two in any proportion.

[0059] Terminology related to "protecting", "deprotecting” and "protected"
functionalities occurs throughout this application. Such terminology is well understood
by persons of skill in the art and is used in the context of processes which involve
sequential treatment with a series of reagents. In that context, a protecting group refers to
a group which is used to mask a functionality during a process step in which it would

otherwise react, but in which reaction is undesirable. The protecting group prevents
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agents in the conbination therapy can be adm ni stered
si mul taneously, they need not be. For exanpl e,

w@diwsniras ati on of a first agent (or conbi natipor/0§2004/037715
agents) can precede admnistration of a second agent
(or conbi nati on of agents) by m nut es, hours days, or
weeks. Thus, the t nor e a%{ents ca

Eearon 5L SiePi R O SHRRCLTSh TEREYEAgD RaPORG s arigind 1

gmtcﬁc;na%iy gléhe]%moqré or 1§%)r%ct%4l" BQ&frssaﬁ@Cr tﬁ@&ﬁnﬂ&hﬁ{ otQﬁe reaction
2, 4 days of

s hctitinb 1 whichwhd funotiéhali, would mtﬁferé’ TB.;S 9hemwa saence of

weeks of each other., |n 32sone Cﬁlses even .|l onger ¢ il
roagenty sl specified, 35§45 151 Be PYsPIses A e g the pefsopg Ordmarys i

desir e 8 f " bl
AL L R 0 APPSR Bt gproupy, S
ms £ thet 9u§3@6&3a1’éldﬁﬁeussédil irsstarelad taxtboddes is the field of chemlstry, such

agl i ou nt I Jn I‘ y .a__ a}ll r | ncwgﬁ.‘@l’léﬁgﬁ? %é% SOHS New
gﬂ)gl{ EEB@ %Ec'hog 1nrc;,E or?é@l@&ﬁ bg r%fg%ﬁ%ﬂ@ﬁlﬁpg a?tgﬁtmn if drawn to

I‘nat’ion nister them
ﬁﬁ%ﬁﬁl‘étsﬂﬂnﬁﬁed YProfRyti®rOfse thediydooxyd Geowyy, Inobuding 1,2es8nd 1,3-Diols”
e.g., in the order X-Y-X X-X-Y, Y-XY, Y-Y-X XX
{pages B3-86)-[ 0077] In Vivo Assay of Hypolipidem c Agents
t he, Ra Cho est r I
R o DRSPS RO cn BT phcmy,
Bi Mt @methbebsu 8 tokuehdsulford0@ad Eeﬂlaﬂesﬁﬁ()ﬁ))l 1&pbetBrelndA J
Li pid Res. 1999 COct;40(10);1747-57. Fema
spma@henwséyf alﬁtr%Vlwng Hrlhﬁedl@@r%@‘gcms% Eifapesep of ordinary
g} )apg ars 1 ose Isgr;'s%‘.\ge?% 8{ %lgﬁé gg%ﬁr%ﬁ%@lgl'sa{@é Organic
dThHeisQ lw}iid-h i9 It)Ppl@llly$>tHst:1abd i asablechttledTf8tandard List of
mnutes later, 3-5 mcroCuries H cholesterol per rat
Arbbreyéations is dgeepasptad h9re1mbyafe%r%ﬁe olive oil . After
e T s e
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ingredients of the formulation and not deleterious to the recipient thereof.

[0062] The formulations include those suitable for oral, parenteral (including
subcutaneous, intradermal, intramuscular, intravenous and intraarticular), rectal and
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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and fasted overnight. The animals (3-8/group) are

dosed perorally with 200nL test conpound in olive oil
wa@eoosoiapl e vehicle. Thirty mnutes later, 3-BCT/US2004/037715

m croCuri es Hchol esterol per nouse are delivered
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[0080] In Vivo Assay of Hypolipiden c Agents using the
Haamtles, opttanaly Ghivddewithe a binday dehrisantoinerysigent, lybrigating, surface

Syr.i an nst.er s i ghi are se t A . <
SHotE EPShEE S L8 TP RS R PRRRES LR suabie machine
(BmBlere Q¢ Me FFvRIeAASRthpoaAPIBIstanelinith aQfkF li§i88 tiluent. The tablets
conpound in olive oil "or suitable vehicle. Thirty

mhauoEnely be coaedorscerce @ud mag beddroluaiedesogs ) provide sustained,

h ter ar elivered.peroral.ly in 0 olive oil.
A%?%FSPHF(@'_E”%S% Fe;f?asi 86&1‘:26%‘/%{%% glreﬁ%glerse mcgol | ect ed,

V[@b&%x ed d fhafiihdirdiédl e&m{@&iﬁddslnéay inclddaegstiarastetifcally acceptable
radi oactivity in-a scintillation counter. Percent ..

i inérit bartiednanchithisEBp@asien idfitendad tagnglderang oraore inert excipients,
C\:thl?ilcﬁ ?1}0 chc)al starc Se(s),r&tl)lfo(fsr] gr'va%gigting ggevn?s', microcrystalline cellulose, diluents,
lubricants, binders, disintegrating agents, and the like. If desired, tablet dosages of the
disclosed compositions may be coated by standard aqueous or nonaqueous techniques,

“Pharmaceutically acceptable carrier” also encompasses controlled release means.
[0066] Compositions of the present invention may also optionally include other
therapeutic ingredients, anti-caking agents, preservatives, sweetening agents, colorants,

flavors, desiccants, plasticizers, dyes, and the like. Any such optional ingredient must, of

course, be compatible with the compound of the invention to insure the stability of the
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[ 0081] The bi oabsorption of the conpounds herein
descri bed nay be exam ned using the Caco-2 cel
wonnslaees nodel of Hilgers et al. Pharm Res.p@r/uSthd4/037715
(1990)]. [0082] Pharnmacokinetics. To study the
phar macoki neti cs of conpounds, bioavailability studies
are carried out in rats. Conpounds are prepared in
fogmuiaione for mul ati ons: 5% et hanol in olive oil for

aded i L o 0 p . .
e
araditie phaingicestidally aeveprableshert edraers and theaiferemeaptimied addinghal
~orally by %a\égge to i_nde&endent groups of CD rats
ingpegtierps mghude day aranot liggted &t ed at various time points
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symheiR%uatauoinhd 4datie, sodiunailginatet higini¢ ajid attled alghmtesi powdered
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tragaepn, guer eaex FIoss AR Jde aRRiE e S oRy selPilgseryalalise acetate,

nnect.). 3
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pitrSlRtRAe, Rbthyl lllilosEpr& gélatinipar stirch .6 ¥BARCHaNfD@sandr e
eluted fromthe reverse phase HPLC colum wth

Sgﬁ&ﬂbfé :115(:)0 L ispkl thraelarcan, Idy fa/ﬁfﬁawmla@%@l%k ‘%?ﬁPWS%}H
o | o b gl . Pitivtd
iR Ceafol (EerVIEREAT kel & AR IPS, B and -

105 ™Y k61d by NGO Cogbotitivn) YdreusiHooki BA, USAY drintinirdsathereof;
re-equilibrate the colum for 1 mn, all at a flow

[0080F of FELIERS: o calcium oarkangieee € @inbies O RpYHG), dibasic calcium’
W cor.p. M :
phEbE ERLP LA il L AL UL AR oF oS

nH&oeSkalihe OB poRidredcel Ril e cdbixartfeatkadlimasaatiton silicic acid,

standard concentration curves of conpounds. MassLynx
serbitelatarch( mgtgetatinized sigroh, o1 mpxdyegs theperfi s used to

| { At _ ;
(i aen AP GRARTS' SeBOERERLI R, Subeionkpmm,n
nliro8§8Ql e RE11GbSY Liobearsall GeisbdinG coSEdviddnesdlacrBurpitdssium,

Software PK Sol utions 2.0 or G aphPad Prism (G aphPad
sahnmgtareh glyerlate. Imisfo OF taginca ciagchs pthgeyiwrhgsepre-gelatinized starch,

har nacaoki. net j curve (AUC ,
S A S

(001Ul Al IBRICHN TS EcAc i S fafatd, in@ignysurh isteRrat irfindayl dib dight
software using the trapezoid nethod for both the

nonerhl gil, gherinisoeviohauamiok pelyethglsnaralysol, aher glyc%ls, stearic acid,
B gg%\g?%f%lég ﬁa%«i(, %drt%ﬁgr{aé%%g%tgﬂg o8 @F., PhewEsRotBEREd oil,
sunflower oil, sesame oil, olive 0il, corn oil and soybean oil), zinc stearate, ethyl oleate,
ethyl laurate, agar, syloid silica gel (AEROSIL 200, W.R. Grace Co., Baltimore, MD
USA), a coagulated aerosol of synthetic silica (Degussa Co., Plano, TX USA), a
pyrogenic silicon dioxide (CAB-O-SIL, Cabot Co., Boston, MA USA), or mixtures
thereof;

[0072] ANTI-CAKING AGENTS: calcium silicate, magnesium silicate, silicon

dioxide, colloidal silicon dioxide, talc, or mixtures thereof;
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= (AUC * Dose, ) / (AUC * Dose ) [0083] Representative
conpounds of the invention were tested in the Rat
w@b@sest2es ol Absorption nodel above. The conpopODESm4/037715
the invention exhibited inhibition as shown below in
Tables 1 and 2 Table 1 3 f 35IPI ISIS 1 2 CH 541 3

(W30 SONEMIGROBIAGACEN S genslionpin shipgdefensaiopm
C%I%%Eﬂz:bé%gl&%ﬂ%l %ﬁoﬁ“, %F&r%n%ylﬂﬁi&%u%h@ii&?cresol,
chlorobutanol, dehydroacetic acid, ethylparaben, methylparaben, phenol, phenylethyl
alcohol, phenylmercuric acetate, phenylmercuric nitrate, potassium sorbate,
propylparaben, sodium benzoate, sodium dehydroacetate, sodium propionate, sorbic acid,
thimersol, thymo, or mixtures thereof; and
[0074] COATING AGENTS: sodium carboxymethyl cellulose, cellulose acetate
phthalate, ethylcellulose, gelatin, pharmaceutical glaze, hydroxypropyl cellulose,
hydroxypropyl methylcellulose, hydroxypropyl methyl cellulose phthalate,
methylcellulose, polyethylene glycol, polyvinyl acetate phthalate, shellac, sucrose,
titanium dioxide, carnuba wax, microcrystalline wax, or mixtures thereof.

[0075] The dose range for adult humans is generally from 0.005 mg to 10 g/day
orally. Tablets or other forms of presentation provided in discrete units may conveniently
contain an amount of compound of the invention which is effective at such dosage or as a
multiple of the same, for instance, units containing 5 mg to 500 mg, usually around 10 mg
to 200 mg. The precise amount of compound administered to a patient will be the
responsibility of the attendant physician. However, the dose employed will depend on a
number of factors, including the age and sex of the patient, the precise disorder being
treated, and its severity.

[0076] Combination therapy can be achieved by administering two or more agents,
each of which is formulated and administered separately, or by administering two 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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20 O-glucuronide 59 21 COH 68 22 COH 52 23 NO 541 26
NHAc 761 28 NH 56 56 P=Q(OH) 59 76 O C6- 56 %
wo pdvshiion at ng/ kg % inhibition at 3 ng/ kg %CT/US2004/037715
inhibition at 5 ng/ kg 36gl ucopyranose 77 O C6- net hyl
70 gl ucopyranoside 78 O-C6-glucitol 51 81 Ove Ow 17
82 SMe 28 83 Nwe2 38 84
some gased gl Ip@gqa'\r/l?@eglg Iscage @qs@g a;bg e5 g)gr\l/b@yc{?gesilglsggswm that the

W6 o mo?éla&n&q.@m i co%@mﬁ%lo%éﬂpy 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, €.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 Burnett 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 L 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-Cyest/Cetrt ), Where Ciest and Ceyq refer to 3 levels
in serum for the test compound and for the vehicle only control, respectively. Percent
inhibition values are reported for a fixed dose. The EDsy 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 200uL test
compound in olive oil or suitable vehicle. Thirty minutes later, 3-5 microCuries *H-
cholesterol per mouse are delivered perorally 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 EDs 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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93 Me 28 94 Me 30 95 O gl ucopyranose 57 96 Ove Ove Owe
69 97 Ove Ove 40 Me CHO 38 Too CEt 54 ToT OEt T 2 Owe
WOR005647208 O nPr 37104 105 O-i Pr 15 106 CO H QrCBESH0#037715

Ove Owve 49 108 OH OH 69 109 O-nBu 52 110 OH CO H 72 11

Ove 72 112 OH 75 113 d-glucitol 67 114 OH OH 72 115
tg gg_b@g};g gi}p%pgg g:lllc;lgsltgrgloex%cl)sueg Enatrl]lg %aece% Zestqlzdmdpgu_ndsz. 6Thc: animals are
dosed with the test compound once daily beginning with the initiation of diet. Dosing is
by oral gavage of 0.2 mL of corn 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 pL 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 EDsp 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 ef 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 suitable -
formulations: 5% ethanol in olive oil for oral administration and 2% DMSO: 20%
cyclodextrins in H,O 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 pL) 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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118 SOH 61 7 9 SH 56 2 NWve 38Table 2 \ R53 itjj|5ll
42 OH H 87 44 OH 24 46 OH 30 49 OH H 30 N 50 OH H 27
WG20096HB9 53 SO H H 78 The asterix indi cat esPCTES2004/037715
poi nt of attachment to the azetidine ring. 3959 B(COH)
H70\ / 61 P=Q(OH) H 583 64 d-glucitol H67 \ / 65
G -glucitol H 605 66 A-glucitol H 71* 71 C6-S- H 65
C4B Peansyr he2d mmy; S pm restiqe sige)p Pagplge aisyaluipd Fem the reverse phase

HPLC column with a gradient: (Mobile Phase A: 5 mM ammonium acetate in dH,0O,
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 (AUCy, 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 = (AUCqra * Doseiy ) / (AUC;y, * Doseora)
[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
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73 C6-S- H 59 glucopyranose 74 C6-R- H 67

gl ucopyranose % inhibition at 0.1 ng/kg % i nhibition
w@008/08720%8)/ kg 40C6-S-glucitol H 121 OH 72 122 pet)Stdp4/637715
67 \ / 123 SO Me H 72 124 OH Ph 48 \ / 125 CH H 64 \ /
127 P=Q(OH) H 58 128 SO Na 60 [0084] In general, the
conp s =

Syt HESTS [prOcequres. In these r I ons, 0 54
possibl e tjo make use of variants that are in .
tthensel ve§ known, but are not| mentioned here| the 15
ast eri sk ilndi catles the point lof attachrent—tothe
azetidine jring 41[008 The starting nmdterialls, in the’?
tase—pf—sti-t-abty—substitutedjazel{igl mores, y be 76!
gbt ai hed By the |net hods descrji bed 1Th W) 02/50027, WO
a77 16424, TWHHS/ 26334, WD 95/(08532 and WD 93//02048, 30
tthe di scl dsures [of which are |incorporatled hedein by
rlef er gnce. 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; 54
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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[ 0086] Processes for obtaining the conpounds of the

i nvention are presented bel ow. Al though detail ed
wayosheres are not presented for every exanpl ePCTIUS2004/037715

Tables 1 and 2, the procedures below illustrate the
nmet hods. The ot her conpounds were made i n anal ogous
¢ . - A crmlif
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toluene (2.5 nm). 2.0 M aqueous potassium carbonate

(0.3 nL) and a solution of 4- hydroxyphenyl boronic
w@eiod/0§B48 9 ng, 0.42 mol) in ethanol (1.0 mnlL)PE@EUS2004/037715

added. The reaction was stirred vigorously for 5 h at

refluxing tenperature under a nitrogen atnosphere and

-T- (4-[tTuor pppheny
xypropyl]-4-(4 -

hydi@xybiiphenyl|- 4- ylQ-#2et i dijn- 2-one ( |2 ng, {77% yilel d}>
as_a clear filr r\ C RO ( :Of\th\ll

acel®f e-hexane); I(li@? 300 |MHz, )y d 7|5 (d, |J =
9O - 2874 (T, ZH) 7.3oM8 [6H), 6.9 49
m 186 N0 7 (b (;ajMEGLs H. 3.15 (m |IH. 2.1

L
1.916em 4HoBpPmM I\/IS [ MtH] 486.5 OH t hg sane |mannen waé9
obt ai ned:|! [0089] Exanple 3- (Q ~45) - 4-1Bi phefy—4—

=] |ul|L,l yr—r I 1

- (4169 uorlopheny] ) - 30[@3'8) 3-((4- fIuordphenyl])-3 52
opyH—azetigin=2- 77
43( 317, 45)) - 4- B phenyldgl yl -1 -(4- Plzlaorophenyl -3-1(35) -
3-(41{Tuoj ophenyl) - 3gpMaydr oxlypr opyl | azet irdi n- 2- one 72
(11.8 tng, 54%lyield) as a clear filml| puriflicatian by

chr et ogr aphy |(4 g QHi ca gel 10% t d 1&0%]et hyl 5

acetate-hexanrer—an .c.. by—reversephase HPEC(21mm

col dkh, 50%to Od/éﬁb’é? r|Ie01%trifILoroacetic67

gu,i(f' %n Vater); (3 z et hyl acet at@Hhexanﬁ H 72
VHz, CDOD) 7.63 (d, J = 8,13 Hz, |2H)

7.6117.58 (m 2H), B(@H),7.39 (m 4H), 7.35-1.28 (m 70

5H) 7 02 (t I = 8. 8 Hz 2} H—3—=8-8t+&;

oH) 116. 63| (t. J| =5.7 Hz, | H)| §1£§“‘>§ 00 (m [IH), 81

2.05-1.84/(m 5H) ppm M [M %aﬁ&% 5 [009Q] Exanpl e

4.

(31 714S) -] - (4- H uorophenyl ) -B-[ (3S) - 3-|(4-fl yor ophenyl 26
-3-

hydr oxypr bpy! ] - - g8y bi pheny! -4 y1 ) azet i di r}-2- 0

e \

, 45) T? (4t Fl uorophenSy(PﬁH 3-[(B5)-3-(4-f|l uoroghenyl )j- 3- r?l
ydrqurooyﬂ-4-(3 - SH 56
hydr oxybi bhenyl - 4-yl)azetidih-2-one (110 g, 76% ield—
usi 1g0a reactio ti mMef 4 h) as an off whitle soliid; 23
pureatton—by Chfmlutugla y—ti2—gsitita get,—10%

to 100% et hyl
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acet at e- hexane); p t

acet at e- hexane); H NWR (300 WHz, CDO ) d
woeB009/0ki248 2H), 7.3 (d, J =8.9 Hz, 2H), 7.2

(m 6H), 4.7(m IH, 4.6(s, IH, 3.15 (m

(m 4H) ppm MS [ MtH] 486.5 44[0091] Exanp

(3R, 4S) -

- (4-f1 uor ophenyl ) - 3-[ (3S) - 3T¢R€R2| uor ophenyl ) - 3-

hydr oxyproryl]-4 -(4' 1mst hoxybi phenyl - 4-yl )azetidin -

2-one (3/7?,45)-1-(4-Rug
rhenyl) - 3- [(35) 3 (4- fI cohenyl)-3-hydroxypropy|]-4-
(4' - nmet hoxybi phenyl - 4- W zetl hn-2-one (86 ng, 67%

yield usmgareactlontlmaN h) as a white solid;
purification by chro 4)grap (12 g silica gel, 10%

107 C R 0.50 (1:1 ethyl
7.6 (d, J
( m PEIAS2064/637715
IH, 2.1-1.9

l e 5.

to 100% et hyl acet at ehe H 3 C 0.75 (1:1
et hyl acet at e- hexane); (*300 F) d 7.4
(m 4H), 7.3 (m 6H) X m 6 4, 4. 65
(s, IH, 3.85 (s, 3 3.2 (m 7 2.1-1.9 (m 4H)

opm M [M OH 482\5 09251 Exanpl e 6. (3i 2, 4
S)-1-(4-fluorophepyl )t 3-[(3S)-3-(4-fl uorophenyl) - 3-

xybi phenyl - 3-yl)azeti di n-2-on

acet at ehe

t I ; 3 G
et hyl ac tath-hexane); H NMR (300 MHz .
1.5-6.9 (m 16H), 4.75|m IH), |4.65 .2,,qm
IIH), 2.11.9(m 4H) ppm M [ MtH 48 093]

Eanpr e . H F 24
(3, HL{‘S) L (4{f1 uotophenyl)-3-[ (3S)-3{ (a-t hen)H)-
Hydroxyp opyl{] -4-(2' - hydr oxybi phenyl - I)a idinq{2-o0
f

€ e OH F 30
3i?,4S)} 1 -(4-fluorophenyl)-3-[(3S)-3-(4- ophenyl )
3- hydroxypr opyl]-4-(2'F

ydr oxybj phenyl - 4-yl ) azjeti di n-2{one (74" ng, 51 %yl el d
sing a feaction ¢iine of 2 h) as awhit

=

purification{by chromatiography (12 g
tto 100% et hyll acet at ehexane); p|{101 ¢
gt hyl acet at ¢- hexane); HNVR (300 MHz,
J =0 Hz, 2H), gud (d, J = 9.0 Hg,
aH), 6.9/ (m (6H), 6.3 (s, IH,

51 OH H

53 SO;H H

* The asterix indicates the point of attachment to the azetidine ring,
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4.65 (m

[ MFH] 486.5 [ 0094]

2H),

3.1 (m

I H),
Exanpl e 8.

2.1-1.9 (m 4H) ppm M

W@ 3003/04338 | - (4-fl uorophenyl )-3-[(3S)-3-(4-fl uoropisawydH37715
-3-

hyd

r oxy
in

p
10%

el ,

ijcati OH by

00% et hyl
et at e- hexa

propyl]-4-[4'-(methyl sul fonyl)bi phenyl -4-yl]aze

345t
2, B 7
3H), 6.3
AH . 462.1

30. 6! [ Of
(4-f1luoy
ydr oxypt
trimethg
3i ?,45) -

ilphenyl - 4-y

EXBrO8D) 9.
nyl)-3-1(3
]-4-(3, 4

-fl uor ophe

3- hgdr o
ri met ho
ield usi

\<I-|‘I/\Ijlm—m/'\o/\©m

ool

pyC-gldei(oB’
henyl - 4-yl
reacti on f{

+

azetidin
i me of 2

0 100% ¢
t hyl ace
d, J =9
7.0

e
Ut 1

bt hyl
Ftate
0 Hz
(m

ey
YR

AR
ace%a%e S
- hexane) ;
. 2H)
4H),

[

6.
3

H 00~
A~~~ U1

A ]

graphy—
ane); p
FNNR (30
(d,
h 2H),

J =9.
4.

)

ydr oxypt

- (4

(s

12. 6

opyl

9H)
[ 0096] Exat
-f 1 uor or het

[-4-[3" - (m

P o

wyl) -3-[(
t hyl sul f

19—

A oAP

O 2=
3i ?, 4S) -
3- hydro

oTie
- (4
Ky rr
| fo

C6-S-
-f | uor ophet
oglydopyrands@'

%

yl)-3-1(

net hyl s
0% Y3 el ¢
ol i d; pt

1 usi
rifi
o1l

vl ) bi phenyl
ng &6rReacti

B Pt

-4-yllaz
on tine
hr omat og
et at e- he

N

E

iin-2-one (92 nmj

h)
(

as, ite
g [T Cca
mp 4€ R O0.

’
4

Tty
2. F g
H, 3.1

— 0N N O ! /N S5 |~/ — N~

aC

(s,

m 1

eratg: §1 exal
5H), 4.7 (
3giycopgrarosd |

e), H NV

IH), 4

9 (m 4H

74

C6-R-

glucopyranose

67

? % inhibition at 0.1 mg/kg
¢ 9% inhibition at 0.3 mg/kg
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[ 0097] Exanple .
(3i7?,45)-4- (2", 3" -di met hoxybi r henyl
W0 gebshl1zas ophenyl ) 3-

~4-yl)-1
PCT/US2004/037715

[ (35)-3-(4-fluorophenyl)-3-hydroxypropyl ]azetidin-2-on

- hexane) ;
, 2H), 7.4
6%0, 4.7 (1

33 (m

WO 0O T o w—-

3 1

ydr oxypn
Bi 2, 45) -

[0098¥1Exar

nyl ) - 3- [ (3
|- 4- (3 -

L f | uor opher

L (4-fl uo

rophe

B- hyxir o
et hoxybi

DPPEPCCH), 3'
yl -4-yl ) azg
ear foam

it i di n- 2-
purificati

36
py

. 0
chr@t ogra

aCIEQﬁ@état

(d, J = 8.
1.5 Hz, |
10. 4 Hz, 2H

A7 [

(A V4 )
JI70 T©UITY

7 Hz, 2
H 7.09
0, 6.92

e- hexane) :

ate-—hex

NMVR (300

6 Lop

M5 [V OH
-(4-f|uor3
Xypropyl ]

- 4- oxoazet

=21 Hz
482.5 [0
phenyl ) -

SRR IINT~OOK I3 ! ~S
D

car bl dd
(25, 3i 7
- 3- hydr

F 4
4-f 1 uor oph

fopy! ] - 4-

OH
enyl ) - 3-

a2

ud

e

as

72 (509
d 10.0

12 g silli

lw..ﬂ

yt+Fbiphen
ear foam
el, 5%to
{I acetate-
IFD 8. 09

s Borart
PRl T

95% et hy
hexane) ;
(d, J =

128 03
4. 74

NDANYO O — !

K
).,
),

SH—744

J = 8.6 Hz
IH), 4.70

( %IE)I;_'DJNa"' r

(d, J =2

[0084]

methods illustrated in the general reaction schemes as, for example, described below, or

In general, the compounds of the present invention may be prepared by the

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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|1£|), 1.97 (m 4H) ppm M [M OH 480.5 [00100] Exanpl e

wW@200602848i ?) - | - (4-f 1 uorophenyl ) -3-[(3S) - 3- (4-P¢ YOS DPHE37715
nyl)-3- hydroxypropyl] -4-oxoazetidin-2-yl }biphenyl-3
-carbonitrile
494' -{(25,3i?)-1-(4-fluorophenyl) - {(38) 4-f ] uorop
[Ae3A]I ) 3Tmrg§(g:p]a@pl9]q inghe case of sultab y substitute azetidinones, may be

Qj’taép g‘e meili‘c}gg}dg cglgfgﬁi%p\lyr%l @%a i'on b%cl Er or’n?Y gg)rséz%é%/a WO

45138532 Shll WO 93812048%hé disQ65@& dThigcat &lio%rﬂb@a‘ﬁadl BérclnFBy
0.69 (50% et hyl acetate-hexane); H NVR (300 MHz, CDC

rpfegerize84 (m IH), 7.79 (m IH), 7.64 (m IH), 7.55 (m

IBB%()']Q }_lzzlProgef_s'Fes for gtgm(l{ng tbe2 (':_Qx%pcgmééol( % %t.ioﬂgar??résgntecf below.
Rﬁh(ﬁlgh'@etaﬂ%ﬂ syrﬂhe@@s 46 not]pres%nt'led & eviety) exath n(”ll’ﬁblds H)and 2, the

F 477.5 [00101] Exanpl e 15.
pfrbce{d(u,ﬁ_Es$eB)w il ustrate the methods The other compounds were made in analogous

uor n (4-fl uorophenyl) - 3-
%??}H?é)%%‘%epv Y%‘h%fészlét% #f:ﬁedyl } bi pheny! -
[06¥71di ”EEM;Q!: ﬂ’hFr@ z{rat‘f’mﬁdﬂ thOMeHnd@iatt 4{{(2@3@@ -(4-fluorophenyl)-3-
-(4- frmr ophenyl ) I}>/§i4 fluor octhen yl)-3- hydr oxyp
[l(bi’)yli Itﬂuoronbfmz@t} thﬁmzm Fpbeapgetidini2wyl ) phenyl
t 4-sul fonam de (39.6 ng, 73%yield)

ugrq“'%%ilﬂ“ %E)I %{R/ foam purification by chronmatography
(12 g silica gel, 5%t@& 95% et hyl acetate-hexane); R
0.50 (50% et hyl acetate- ne); H NMR (300 VHz, CDC
) d 7.83 (d, = 5.4 Hz, (d, J = 8.1 Hz, 2H),
7.61 (d, J =8.1 Hz, 2H), 8.4 Hz, 2H), 7.25
(m 4H), 7.02 (t, J = 8. .95 (t, J
=8.7 Hz, 2H), 4.74 (t, 5,5 , : .69(d,J:1.8
Hz, IH), 3.13 (m F£H)
M5 [ MOH 559.7 [ xaf g
(3f1,4S)-1-(4-Fl u6r08 Qnyl) 3-[( %) 3-(4-fluorophenyl)
- 3- hydroxypropyl ]

R AR5 B ek b Bl AL A S L G D R 1 e Oy
h})df&é)l]rhdm)d)ayglrdmggll-qne:#li(m mg, 0.367 mnzjol) and 4-dimethylaminopyridine (9.4
07 Lo aeds Rl i apYsts FipRdS 1B Eh - TrediyEine (100

brﬁwfn%go ql?ﬁ)hnﬁé‘l%/wgs Sidel G 9 ,gﬁh ¢ Rifotied 8% et hyl

acet at e-hexane 0% e 2/ acet at e- hexane) ;
plldﬁy(tﬂﬂ@orb‘lmtham&r)mﬁdﬁs@ 4@461mg}(-]) 02. nzugo() ddetgs a sp11g7 The
{ela’cthp'_%zasas_t}yreng(’()rrgwgq ilp_o;;rhtempgra’ture anc? then poﬁreg '_Rtb 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-{(2S,3R)-1-(4-flucrophenyl)-3-[(3S5)-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; Ry 0.38 (2:3 ethyl acetate-hexane); 'H
NMR (300 MHz, CDCl3) 6 7.41 (d, /= 8.7 Hz, 2H), 7.31-7.26 (m, 4H), 7.19 (dd, J= 9.0,
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(m IH), 4.67 (d, J =2.4 Hz, IH, 3.14 (m IH), 1.99
(m 4H) ppm M5 [MOH 482.5 [00103] Exanple 17.

W@ 3003/047338 4- [ 4' (di nmet hyl am no) bi phenyl - 4-yl ] - | PCBU$10040037715
ophenyl)- 3-[(3S
-3-(4-fluorophenyl)-3-hydroxypropyl ] azeti di n-2- one -
Skt 701 ok B3 T 2, 655 by BBz 310 ¢ 56 0 1! v,

SOLR T 5 o 12D, A EOYBEEIHL B A1 o M3 161, By 520

[P08SIMBL OpkaARK1Y 2(Brépgatidd 6f(3RGS)-1 (&%ubmpaa%lmww) 3-(4-
acet ate-hexane); R 0.78 %50% et hyl acet ate hexane) H
mlgmwl)wdrmowlldﬂ» ' -ydrowybinhgnyl-gylpzetidip-2gime.
7.02 (t, J =8.7 Hz, 2§), 6.94 (t, J = 8.7 Hz, 2H),
4.73 (m II—I),4.64(d, .1 Hz, IH), 3.14(m I H),
3.10 (s, 6H) 1.97 (m 4i®m M5 [ MtH] 513.6 [ 00104]
Exanpl e 18. o

(3i?,45)-1-(4-fl uorophenyl ) - 8-
-3- hydroxypropyl] -4-[4
azetidi n-2-one
51(3i?,4S)-1-(4-fl uorophe
|') - 3- hydr oxypropyl ] -4 -
(hydr oxynet hyl ) phen gzetidin-2-one (37.2 ng, 75%
yield with a 7% ipgparity) as a clear film
purification by chromatography (12 g silica gel, 5%to

95953 Ry | -(ebrioadphbey pBE]35)R-(@- fhﬁ)ﬂ(}ﬁ)@ﬁ@l)}ﬁﬂydroxypropyl] -4-
gygq)eatzgt;(ﬁngeﬁ gghee%}yl-tn@ugfronmtbanespl ggat?g%2 Jﬂ) mg8g i(? ﬂ‘ﬁ"s_ﬁq} and
?tr?kﬁ_étp})l}éﬁphﬂgpy% %ll’ag%{n'w)g(lz g'i'ﬁ%, 25 mﬁxoﬁ@vefr& dlsé?)lved in

thldede (215 nhit)) ,2.AMlaqueoys ﬁblfassmmmarwﬁa{eMDMLm asolution of 4-
00105] Exanple 19. Prepara

Lg;lroxmynyib@?mcgp%7§ mg.,)poﬂleoé)gg‘ﬁf)dﬂ ngol AL >9|1'5qu were added. The
£e%c{1+1f&5§) %H}%BWI or§us[l}( %?S'hgat (ré‘ﬂlf)élﬁéjt%ﬂﬁgﬁﬂifé hndér BEFSpey P

ropyl | aze one
atﬁx{bsﬁhctre aadtenyiljited WitBdSter32.5 mL), extracted with ethyl acetate (3 x 10

4f {y l?t 5@ ror, hen}yrfe)ﬂim)[gzc{g;(eﬁ &Q’%ro%%%i#%s‘?ﬁa& gltﬁ{jd cé)nﬁgptrated and
f ()
EH{H; %\%%‘féﬂ:gﬂr%%%g}aéﬁ?{ ff‘%)gg%ﬁf)%‘? e /md foods 9@3?/1 a%@frént?o llie)xanv\fg Sto afford
@BRjes)-bi4- ﬂgomphcﬂigbe?-[i(?f) 3}(4-ﬂhbmphmy®tﬁ bﬁcgosmwyél &H'-
2
Rk SRS -0 (BB aelonto el oY °C: Ry
| t t

Ly ! LA o9 )~ 2 74
(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

(35)-3-(4-fluorophenyl)
ardxynet hyl ) phenyl ]

& 11 uor opheny

In the same manner was obtained:
[0089] Example 3. (3R,4S)-4-Biphenyl-4-yl-1-(4-fluorophenyl)-3-[(35)-3-(4-

fluorophenyl)-3-hydroxypropyl]azetidin-2-one
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52(3

,4,5)-4- (2" -brono-5' - hydr oxybi phenyl -4-yl)-1-(4-fluoro
W@ b@sphR48- [ (3S) - 3- (4- PCT/US2004/037715

fl uororhenyl)-3-hydroxypropyl ] azeti di n-2-one was

purified by chromatography (12 g silica gel, 5%to 95%

et hyl acet ate-hexane) and then by reverse-phase HPLC

(21mm col urm, 50% to MQ0% acetonitrile-0.1%

trifluoroacetic acid i ter) to afford (3i?,45)-4-

(2'-brono-5'-hydroxybi | -4oyl)-1-(4-fluorophenyl)-

3-[(35)-3-(4-fluorophenyl ) N3

34% yield) as a
8- hexane); H NWR

FH), 7.40 (m
2H), 6.95 (t,

clear foam R/ 0.51 (50
(300 MHz, CDCl ) d 7.49
4H), 7.29 (m 4H), ) , ,
8.7 Hz, 2H), 6.80 3.3, IH), 6.73 (dd, J =3.0, 3.0
Hz, IH), 4.74 (t, 6.2 Hz, 2H), 4.67 (d, J = 2.1

H, IH), 3.14 IH) 1.99 4 NS [ M
(5&%.5%523)'911@61-4-&}?&@%omhexg§lgéi{3§%ﬁ%ﬁ-rﬂ-}pmphlznyl%u-

4'-{(2S, 3 ?) -l (4- Y ra3- B (4 e
i BTN A R S tn oy o]t e it burifcarion by
dékﬂrﬂ;{tsg&%bhﬁ(&g}/ém&k dett] 100D RyI0BAOShpluketiecheaane) ah® L By reverse-
tep :

: Preparation of (15)-1-(4-fluorophenyl)-3-[(3 ...
p,hA@)pHPL(JL(Z ?mmmobm rﬂ,)[yé to 1)00% egcetonitrile-O. F‘Q) tpl}llu))roace[tlg: acid in

2-0X0s4-(4-{ riflyor yli ) =

e §1 Tt by st SBhoY g1 SR S50 B LRy sliieve. s

9.3 Hz{ #H§, :7]%1'&299 @rﬂ}’lH{, 384{5(’83;9) (nlsﬂ(kf]b 18 |5+<7r28p(he 3}4)) 7.62 {y.dr 8.8 Hz,

oxypropyl ]- 4-oxoazetidin-2- pheny

), 71006k, drres. b &re2). ddt-e/ 1 @?91‘%% 4.3 553 Qfbmy 1y 2.05-1.84 (m,
\ssol . ' i romet hane (2 nmL). To this was added
%RHWEﬁaﬁﬁ§QP?§3§%§.O4 nm., 0.45 mmol), triethyl anine

(005613 e @04 NGRLAS) AN- Fhastopimhiy 3203 ) dpie-flubropheny B 33

ng, 0.15 mmol ). The reaction was stirred at room

tydrpopepyHet-Eohydrosyiphenyhd-yhazetig@-3-p0%as diluted with

S3water (5 nL) and extracted with dichloronethane (10

nm.). The aqueous | ayer Na&s reextracted with

di chl oronet hane ( 0 nl) the organic fractions were

conbi ned, dried over so

concentrated. The residue was|purified by

chromat ography (12 g silicg @b %to 95% et hyl

4-[(trifl uoronet hyl
phenyl ) azeti di n- 3-
nmmol , 100% as a cle
Preparation of

OH
Sl b SRk 3k BBicahédl s hiabkyb aane )
hydroxybiphenyl-4-yl)azetidin-2-one (110 mg, 76% yield using a reaction time of 4 h) as

pr opyl acetate (0.20 g, 0.35
f film [00109] Step 2:

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,
CDCls) 8 7.6 (d, J = 8.9 Hz, 2H), 7.3 (d, J = 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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2-(3' - hydr oxybi phenyl - 4-yl ) - 4- oxoazeti di n- 3-yl ] propyl

acetate. [00110] The product of step 1 (0.20 g, 0.35
wornmbp4aml t et raki s(tri phenyl phosphi ne) pal | adi Ber/0%$2004/037715

(20.3 ng, 0.018 mml) were dissolved in toluene (10

m.). 2.0 M aqueous potassium carbonate (0.35 nL) and a

sol ution of 4- hydroxy Ehenylboronlc acid (

[009%)0 rmBxampla 5e€3lRa%Sa}1 dofluprophenyhs- [éd%eh(‘*-f?nwoxa}?d&)r%n
oy Eoparom e AR Biphen b e flinoRodd NG e

dlluted with water (2.8 _nL), extracted with ethyl
acetate ( 0 nL), washed brine (10 L), dried over
sodium sul fate, filteredy ¢goncegtrated and purified by
chromat ography (12 g silicapgey, 5% to 95% et hyl

acet at e- hexane) to afford
(1S)-1-(4-fl uorophenyl) -3
S, 3i ?)-I-(4-f|uoropheny @'& henyl - 4-yl) -
4- oxoazeti di n-3-yl ] propy 3 (X -/ng, 85% vyi el d)
as a clear film [0 ] Step 3: Preparat|on of ( S)-I
-(4-fluorophenyl) -3 (38R, 4S)-1-(4-fiuorophenyl)-
2-0%x0-4-{3" -[(2,3¢&A-tri-0-acetyl -6- hydroperoxy-

b-L-q/ h di al do- | I h I
(m@?ldmﬂgfégr;%@dp{?w&a worop b Ve Re ot |

szxpfa?ny -é-yggxz%tpqu}-?-onmé )n @71%%415‘ }ﬁmg areaction time of 16 h) as
a (Q/h(t% s6lid: ﬁuhlfﬁ:bﬁtﬁf lged}ia@ﬁatagﬂpw )12 glicaomehyi0ntor mdm ethyl acetate-

nmol ) were azeotro ed,vmth t ol ue

hmﬁ)le)and: h&3| °éd Rfr(i) 5dd doethjdracﬁatemar@m NMB @FS)O\MEIZ éDCh) 8
7 SEP BB 0 S B L D LERS ghap M 8 8s g afb 92

1H¥?1d®)(an1}%ph{ ivi$ patodpag.et hyl et herate was added

the reaction was maintained at -25 C for 2 and

(008elred FoapleC. 634 abbtiugroBham THE PomaBenD->-
| ut ed hi d 2
g Ry e S o Ber LA wshed e th

brine (10 mL), driedrover sodiumsulfate, filtered,
concentrated and puriJ¥eg by chromat ography (12 g
silica gel, 5%to 95%ethyl agetate- 54hexane) to

afford ( | N
S}-1-(4-fluorophenyl)-3-((34, 45)-1-(4-fl uorophenyl) - 2-

0x0-4-{3 - [(2,3,4-tri~8 byl - 6 dr oper oxy-

- Lb- g/ wco- hexodi al do- S bi phenyl -4

yl }azeti di n-3-yl) prgp ng, 87% based on
recovered starting i

(3R 4S)-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% ethyl 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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[00113] Step 4: Preparation of
4' ~{(2S,3i?)-1-(4-fluorophenyl)-3-[(3 S')-3-(4-
wo bassnophenyl ) - 3 - hydroxypropyl ] -4-oxoazeti di PeRug1004/037715
} bi phenyl -3 -yl b-Lgl ucopyranosi duronic acid. [00114]
The product of step 3 (57.2 ng, O 068 Mol ) was
di ssolved in : nethanoltrleth

B30t | ok xampleati {38 4Nkt €F ﬂ(laroz fﬁ’il)ﬁ [(1“’&);3 T(éﬁ]élgm?%nyl) -3-
15%
}&égﬁgﬁééﬂ”'agngﬁ*ggmﬁg%ﬁgn #‘ &%gggioﬁp?g{e g?ter

hours. The net hanol aRd trlethylan1ne wer e evapor at ed
i n vacuo, the residue cidified with 1N aqueous
hydrochloric acid ( .4 , extracted with ethyl
acetate (20 nL), washed W t\pprine (5 nL), dried over
sodium sul fate, filtered, cloncentrated and purified by
chromat ography (10 siliee

met hanol in dichlorone

FUp O
axypropyl] -4- oxoazet i di n- 2- yl
} bi phenyl -3 -yl b-RglAc@byr anosi duronic acid (32.6 ng,
73% as an off-white foam R 0.37 (5% acetic acid and

(Qﬁ%smt(h&nwmphenm Bl[(mar(ﬂtfhm&qjhznﬂ) Md(a%@ﬁrowﬂ 4-@B
}wﬁgoxyblpggn)(hﬁ yl)qzytxdu;—Zwe((m “BP-I? 1%511@% u%lﬁ,g apqzzbctlolgftlgxg of2h)asa

\%hl&lso 1% p%ﬁ}cagglg‘nb% ﬁ’:adﬁfa%gggl%é}%gﬁ%el 1?00/%%0 %'e{'ﬂ?yl acetate-

5&?2 ﬁ;ollolﬂ ogf Rj’rO 50 (£D'ethgl acetate—hexane) 'H NMR (300 MHz, CDCls) &
| uoro

do oo OB LS S 3725 om0 6 2.3 oD

fgyb)‘g?ﬁ)?gq‘?ﬁ&?%’p%glﬁ ()AIlm %%?’@“’Sw%[bﬁ}lﬂ ﬁﬁ%rsophenyl )-3

004" OXYIRERRIE B- 3R 4550 «nmtdfﬁheﬁm?sa{t3}spﬂae(myﬂ1uoropheny1) -3-
r|fluoronethanesuffonate 0.094 mmol) and 3-
o bRgaEr oo st BeDbpae-ud ozoidis2-miol ) ver o
di ssolved in 1:1 tolueng:ethanol (2 m). 2.0 M aqueous
pot assi um carbonate (0.1¥-m) was added and the
sol uti on degassed. Q
Tetraki s(tri phenyl phosphi Rejpal JQdi un{0) (5.1 ny,
0.005 mml ) was added and theg rleaction stirred
vigorously for 2 h at refluxyng\tenperature under a
ni trogen at nosphere. The | &4 Ferct j Was di | ut ed
i nto di chl oronet hane (15 , %ﬁ% 3 nt) "was added
and the pH was adjusyed(to 3 wt % aqueous sodi um
bi sul fate. The | ayer§ wére separated and the aqueous
| ayer extracted whtdf di'chl or omet hane ( nl).

& "o

(3R ,48)-1-(4-fluorophenyl)-3-[(3S5)-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; Ry 0.40 (1:1 ethyl acetate-hexane); 'H NMR (300 MHz,
CDCl;) 8 8.1 (d, J=9.3 Hz, 2H), 7.8 (d, J=9.3 Hz, 2H), 7.6 (d, /= 8.1 Hz, 2H), 7.5 (d, J
=8.1 Hz, 2H), 7.3 (m, 5H), 6.9 (m, 3H), 6.3 (s, 1H), 4.7 (m, 1H), 4.6 (s, 1H), 3.1 (s, 4H),
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The conbi ned organic extracts were dried over sodium
sulfate, filtered, concentrated and purified by

W@ booseizagr aphy (12 g silica gel, 5% et hanol POT/US2004/037715
di chl oronet hane) to afford 4'-{(25,3
)-1-(4-fluorophenyl)3-[(35)-3-(4-fluorophenyl)-3-hydro
Xypr opy - oxo0azetidin-2-yl]bi phenyl -3-carboxylic

2.4 9( A@JIDP%M%% 0Fd1589-6as a col orl ess foam Rf 0.15

|
R g T o ) S
hfdr&%?p?o;%?-4-'03',4§$"l)trim@th%ﬁyﬁp%y(—Myl)ét&)ﬁidirﬁ2-Bﬁe 7.02 (m
4H) ," 4. (t, J =5.7 Hz, IH), 4.69 (d, J =2.1 Hz),

3.12 (m 1H, 2.10-1.9 4H) ppm M5 [MH 512.5 In
t he same manner was obt d: [00116] Exanple 22.
4'-{(25,3)-1I O

-(4-fl uorophenyl )3-[(35)-3- M
hydr oxypropyl ] - 4- oxoazeti di p-

c acid
DA

4'-{(25',3i?)-|-§§-fiuo
yl -4-carboxylic acid (21.0 nyg,

nyl ) - 3- hydr oxypr ¢py
efoam purification by

oxoazeti di n-2-yl | bry
67%vyield) as a mhl

g lica gel, 5% nethanol in
70. 14 (5% et hanol in

chr omat ogr aphy (1 g

di chl or onet hane) ; &f

AL PAETR SR DS L e I gl
trzfn%tpé)((ﬁplae%@-Lygazoé%d&lhgﬂné {93 Iﬂé |)9»0°/c7 yl% u@m%?a restioft h‘l)me of 2 h) as

a3vhife spHi; ;idr[ﬁcaﬂorﬁliy erﬂﬁat()gqaphy—l)n[gﬂﬁlcal\ﬁl [10f4-o 15)1)? gthyl acetate-
[00117] ar at j

hexgmekynp 19343?4 Iygﬁogﬁe pjﬁ)acgatlealggneé, HNMR (300 MHz, CDCL;) 8 7.6
(&} popenhenyh)7 10vdr 95y oyl (o (i PoloRHRIESH, 2.7 (m,

Yazeti

IH)M 355 3H3)3 b (4, 9HH,1 ub(so pHEBr2y1-) 9, ¢H) @p»mswzszl{me}ﬂ@rfe

(008611 woraEpIval i 4iat bR oroHg 65007 RS PasaD s
e T N SRR W

aqueous potassi um carbgnate (0.092 nL) was added and
the sol uti on degassed.

Tetraki s(tri phenyl phos e) papl adi un(0) (5.7 ny,

0. 005 mmol ) was added and tNyereaction stirred
vigorously for 2 h at refl,»'ng tenperature under a
nitrogen atnosphere. T i
i nto di chl oronet hane (

| uor ophenyl) - 3-
2.yl ] bi phenyl - 4-car boxyl i

(BR,49)-1 -(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-[3"-
(methylsulfonyl)biphenyi-4-yl]Jazetidin-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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were separated and the aqueous |ayer further extracted

wi th dichl oromethane ( nL). The conbi ned extracts were
waoleiosg4nyer sodium sul fate, filtered, concentretBUSANG037715

purified by chromatography (12 g silica gel, 5% 0 50%

et hyl acetate-hexane) to afford (3i?,45)-1-

é%’v)léjgéo gg%%ﬂ)oﬂu% @S_4E1545 {7{@13 B *852!%%?19@

250y clear film R033(50%ethyl
Fopr 0 anei*]gﬁ’ﬁm (300 Mz, CDC ) d 28.42 (m
[0®7] 8. Ikaﬁ@wﬂl PRAS-4(2' B dﬁmeﬂmoiylbipl;eﬂyH)g~Yi)7}_]z8‘9ﬂ621g)nb¢henyl) -3-
[(73SA4§ (eoﬂuozforﬂleayli 3ﬂ|yydr02<94?ropylﬁl%@ﬂf}ln%zolt% 4H), 7.04-6.92
(m 4H), 4.76 (t, J =p.0 Hz, IH), 4.71 (d, J =2.1 Hz,
IH, 3.14 (m IH), 1.9 11 (m 4H) ppm N5 [ M OH|
497.5 In the sane mann@as obt ai ned: [00118] Exanpl e
26. L -(4'-{(25 0
,31?)-1-(4-fluorophenyl) - 3']! ' S)-3-(4-1 uorophenyl )-3
- 57hydr oxypropyl] -4-oxagZe d|n 2-yl'} biphenyl -
-yl )acetam de N-(4'-{(%S, 3R\ —\4-# or apheny! ) - 3
-[ (3S)-3-(4-fl uoropheny ylI'] - Aoxoazet i di
n- 2-yl }bi phenyl - acetamd 18.8 ngy, 44%yi el d)
as a white foam pt ~gation by chromat ography (12 g
silica gel, 50% et hyl\ acetate-hexane); Rf 0.07 (50%
et hyl acet ate-hexane)® H NWVR (300 MHz, CDA ) d 7.81
(b, IH, 7.72-7.19 (m 12H), 6.99 (t, 8.7 Hz, 2H),

(§R9t§) &t 2,3- dnn&h@xgzpheggm él’ﬂ 17(2 ﬂdorophem'i_l) 3- [tiZS?-BLM)’L;l_})lorophenyl)
theﬁy}ﬁ«&)}ﬂme‘mﬂ) 2ppa(138) plgj\ﬂ)(t%“ngbgsng ? pogtg] time of 2h)asa

o4 Bupieptony FGPBIREFPRY §134 i o 168y KR sy acette
&x&&eﬁ?&fﬁﬁg} gée &} 6196 eRRemyl dceBie-hudney iRk (oo MHZ CDCly) 8

azeti

18(&, /458 .51H4, 2H), |7u43(d; ey He; ZH], (360m, 3H)47.0 (motdp Hehip,) 1 H), 4.6
- 3- hyd -4-(4' .-
oD BRI 3G 3Fs Sa1tam A 201789 @ 48D R WS N L§126

b t .
@09 0" i PRSI OR By 1 I
I@Hmﬂypmtlm-éhmeﬂmyblphbﬂymyamxm -oneDA ) d 7.52

(d, J =81 Hz, 2H), 7.39-7.23 (m 8H), 7.00 (t, J =8.7

Hz, 2H), 6.92 (t, J = Hz, 2H), 6.74 (d, J =8.4 Hz,
2H), 4.72 (t, J =5.7 H@-«) 4.63 (d, J =2.4 Hz, | H),
3.14 (m I1H, 2.11-1.91 AHP ppm M5 [ MkH 485.5
58[ 00120] Exanple 29. (3i?,M

S)-1-(2',3 -difluorophenyl A\[ (35)-3-(4-fluorophenyl)
-3-

w

(3R,45)-1-(4-fluorophenyl)-3-[(3S)-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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hydr oxypropyl]-4-(3", 4" -di fl uorobi phenyl -4-yl )azetidin
-2-one F
w@o 3do3j4Bxs | - (2", 3 d|fluorophenyl) 3-[ (35) - 3- (HeT/usmooms7715
henyl ) - 3- hydroxypropyl] 4- (3,
di f| uor obi phenyl - 4- yl)azetldln 2-one (36.9 ny, 86%
yield) as clear film purification by chromatogra

ac(eme@emrnea TH NMR (360MId 5006} 1958 &bl B d-Hre i 30 Fm,y'/H),

A S 3400 AR WG, o

4?&% Jl 6322HZ ﬁa) mmh»?ﬂ I‘\ljZQEF% J%sc( H(Zn 3B, 95471(;1{7;214) MS
[Mt—OHH&ESO Hz "IH), 4.68 (d, J =2.7 Hz, iH) 3.14 (m

[@@ghp%e%@%b% 3 P 35S R AR er'l\ﬂ/t%nOy%-‘f(%%g-(hgﬂﬂo?&ﬂhenyl)a-
hngoﬁ?/ré{%%){l a%x%&z”&ldﬁ] ﬁfyl}bmtﬂﬁﬂwéurm@myae 4-yl)-3-[(35)-

3 -phenyl propyl ] - 4- oxoazetidin- -yl}
phenyl ) butyl] - -azon|.n
OH [00122] A quaternar
manner. (3-{[tertbutyl 0
di met hyl ) si |l yl ] oxy} phenyl ) Iorni ¢ acid and
4- br onostyrene are coupl ed )jugder 59Suzuki conditions
W th tetrakis(triphenylfadqspi Ladi um(0) and 2.0
M aqueous potassi um ca . [ -Fethano
sol vent. The produ Iorosulfonyl
I socyanate in ethe sol vent followed by alkal
aqueous work-up to erate a b-lactam The am de
proton i s exchanged an aryl group by reaction with
4- i odophenyl car bong ar\yl (generated fromthe
commercially avail able acid by borane reduction and
4p|{@SeZdi)e1d(4\Aﬂu¢roplhdnyl) - BB bf bilnerophenybi hydrpxypropyl)-4-

RS AR N SREBET G e oo

puﬁﬁééﬁdnocgpéhr&ﬁﬁtograkﬂf(@r@ Widdoed SHid 2% %tlbﬁﬁ@tatéh@:lﬁna)s R;0.72

hi um di 1 sopr opy subsequent 8uenc §
(99%lethyl acetate-hexane); 'HNMR (300 MHz, CDCl3) 6 10.09 (s, 1H), 809 (d,J=1.8

I% R LRl ) iR dntSHAERE Y P“t%%%l.gfﬂﬁ?e‘ gl A0, -

}'I)Z Bg I8l o3 @ = Bisey b)), A1oaa C? Y0 pd, Ot=eZ Uik 1H)1 114 (m,
Y-butyldlnethylchlor05| anean Fi nkel stein reaction

I\H)t b.9 Gubi, 4H) pp; NES) MV 488-% he 3- subst it ut ed
[p@i(ﬁﬁm s, 3] If.e - QS%/CJISZ(IX&@ uoro&{e%yls) 30[t(§§)tj &Qﬂ&;rgfﬂ&nyl) 3-

hydroxypropyl]-4-oxoazetidin-2-yl } biphenyl-3-carbonitrile

cIo [2.2.2] octane chl ori de.
alt is made in the foll ow ng
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amoni um f or mat e and
tetraki s(tri phenyl phosphi ne)pal | adi un{0) in

w0 edosalmeds of uran and the resulting al cohol conper/usmo4/037715
into the brom de using carbon tetrabrom de and
triphenylphosphine i n dichl oronet hane. The silyl

pr ot ect | % P e r enov&?%‘;c{rog} Eﬁégﬁgﬁg’ﬁ’p?olp%ﬁhfl
o
pariflcaatsdhtdmatogipley DIgailiceel, 6 e»&ﬁ%a@lgl mtatmfhexaoe) Rr0.69

ey sestehgrons IS Gy . GREOATS e A8 1

0XPf2 enyls) t,J=89H
%znﬁl)ig@i g;%ﬁh[%ﬂ%b gt‘gng Cc %gﬂ>d228 H)’370I%x(ar‘r]pl e “
28B; 6.5 (U380 Hd, 2H), $@t5qae'46belzpmbst&&(@ gerszerﬁtz 1H), 3.13 (m,
net hod for_the pr epar ation of chol esterol absorption

1iHhn2-B1 (Iér%HbPPI@eM@rMOﬁJ%I a 32. Inines 2 are nade by
ARSI ol iy o i

@Fﬂ}ﬂLéwammm-Q@ﬁMh@dyBN%dmthylblpmnym -sulfonamide

tetrac oride, and subsgquent cyclization using

N, O bi stri nmet hyl acet am de nd catal ytic

t et ra- nbut yl anmoni um f | , af fords the azeti di none

4. Reduction of the cyano oup Oon 4 to the amne 5 is

acconpl i shed under hydrogen &Tosphere over excess

Raney- Ni ckel in ethanol and ZPONI UM hydr oxi de.

Acyl ation with the appr op

[Br(CH2)COOl ], followed I ’

acid in acetonitril erermve t h® si 'yt~ protecting
2

groups, and subseque eaction with taurine provides
the finally 60pr co 32. It is noted that in this
scheme the taurine/ts for illustration and that a

| arge variety of “functi onal groups can be substituted
inits place. 61Schene | 1) Br(CH ) COCl 2) 48%

Y AIDUO-uGoObHEnG)- STHAS) - AroB R D DBy yipi-e
qq@g;g@lgl#ifyr}?b;@%n;l?N %/ glmethylblpl?e%ly -4- sulsfogatl]l%dg ?3@65 mg, 73% yield) as
a faint yellow foam; purification by chromatography (12 g silica gel, 5% to 95% ethyl
acetate-hexane); Ry 0.50 (50% ethyl acetate-hexane); 'H NMR (300 MHz, CDCl3) § 7.83
(d,J=5.4Hz, 2H), 7.72 (d, J = 8.1 Hz, 2H), 7.61 (d, /= 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, /= 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-fluorophenyl)-3-
hydroxypropyl]-4-(3'-(hydroxymethyl)biphenyl-4-yl)azetidin-2-one
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preparation of chol esterol absorption inhibitors of
general fornula 33. The al dehyde 7 is made by Suzuki

wa eaploiT2gs of 4- br onobenzal dehyde with PCT/US2004/037715
3- cyanophenyl boroni c aci d. Refl uxing 4-fluoroaniline
with the al dehyde 7 in isopropanol nmakes the im ne 8.
Condensation of imne 8 with benzyl oxazol i di none
compound 3 using titanj tetrachl ori de and subsequent
cyclization, using N, ri nmet hyl acet anm de and
catal ytic tetra-n-butyRNanoni gn fluoride, affords the
azetidi none 9. Reduction oN—the cyano group in 9 to
the anmine is acconplished #nger hydrogen at nosphere
over excess Raney- N ckerfi 3
hydr oxi de. Acyl ati on
chloride [Br(CH2) 4
hydrof | uori c acid

, foIIoHed b 'eactlon W th
acetonitrile to renove the silyl
protecting groups, ~&nd reaction with taurine provides
the final product OHS noted that in this schene
the taurine is for illustration and that a | arge

(RAbR! Y4-Ffu0fﬂpheﬁylbﬁd(35@-l’3dﬂfﬁm@h@b}d) édbéthmpeﬂl]14r(3| ts

(o me o Mg Edin:pes 7 pady ARGy M gt Slappm:

p]c:[?iﬁgg?io bﬁéh{]drﬁcét?@%lﬁft(?g gisNiceGBe 5% tb|9|5°/p&h?ﬁVﬁcét§tetﬁb&ane),

genera or the preparati on of chol esterol
0al3(60%t dtloyl atetie ek ey HfNMBn(éﬂ@tMHZ) GRCla) 63159/§m 3. ed9 (m,

2&&52%&#@ e WG oy E N W s o s 21D 4.74

(Be?ﬁé Oq‘ﬁ@oJ Ldi mﬁel}@)ogm%dlﬁ) YSIONGh, W) dPink S [M-OH] 482.5
étrdch fde, "and subsequent
[00103] Example 17. (3R,45)-4-[4' (dimethylamino)biphenyl-4-yl]-1-(4-fluorophenyl)-

3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

(3R,4S)-4-[4'(dimethylamino)biphenyl-4-yl]-1-(4-fluorophenyl)-3-[(35)-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, CDCl3) 8 7.53 (m, 4H), 7.31 (m, 8H),
7.02 (t, J = 8.7 Hz, 2H), 6.94 (t, J = 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,45)-1 -(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-[4-(hydroxymethyl)phenyl]azetidin-2-one
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cyclization, using N, O bistrinethylacetam de and
catal ytic tetra-n-butyl ammoni um fluoride, to afford

wo b@saress di none 12. Hydrofluoric acid i n acetPei/U8100€037715
is used to renove the silyl protecting group, and
coupling to bis(pinacol ato)di boron using catal ytic
pal | adi um af f ords corrg:ound 13. Suzuki coupling wth
i nternmedi ate 20 affor gqnpound 14. Reduction of the
cyano group is acconpli under hydrogen at nosphere
over excess Raney- Ni cke A et janol and anmoni um
hydr oxi de, and acetate group
tri et hyl am ne- met hanol - wat ey
with the appropriate acj
foll owed by reaction w
product 16. It is ngtsed i nHOhi s heme t he
taurine is for ill ation and that a large variety
of functional grou an be substituted in its place.
65Br 20 HHN H 15 HO OH 1) Br(CH ) COCl 2) Taurine HO
66[ 00126] Synt hesi®of Internediate 20:

G P BT S SO P PRt B hronprop L
?xfydfo&meﬂm)isml]muam-wnecm mi) Hie y&td:iwhh) R@P6 impurity) as a
rifluoride diethyl etherate to prov

orr in: pristestion dy SRR YA 1S RBIGY 461 31 to Fa%hyhacetate-
r °“$5d¥§fbﬁp ‘@M ﬂ@? H‘]ﬁ?agé ﬁ!e%i% - HRANRI 300 Mﬁzy bbd];) $7.57 (m, 4H),

rog ena i'on using palladiumon

van @@ry-ﬂsdem;a 7tB%8C(ﬂqgeI8 @amspmm, 4oV és.J prichilz, 2H), 6.95 (1,
eactl on

Er@‘n’%’%'y; B, A7 8ro AD A Pt HrdBDn3 d3i(@eLH 7 @, 4H) ppm;

M/é‘r{ a&%lg] peracetyl ation using acetic anhyride in
Mi atford internedi ate 20. 1)
[00105]  Example 19. Preparation of (3R ,48)-4-(2'-bromo-5"-hydroxybiphenyl-4-yl)-1-

(4-fluorophenyl)-3-[(3S5)-3 -(4-fluorophenyl)-3-hydroxypropyllazetidin-2-one

are renmoved with
PO pr ovi de 15. Acyl ation

(3R,4S)-1-(4-Fluorophenyl)-3-[(3S)-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 seperatory funnel, extracted with

dichloromethane (4 x 10 mL), dried over sodium sulfate, filtered and concentrated.

52



2) Triethylsilane, BF C&t ' 17 OIf HO \ HO OH 20 19
67[ 00127] Exanpl e 35.

w( ab5odrBenzyl - 3-[ 5- (4-f1 uorophenyl ) - 5- oxopent Bay$3004/037715
3- oxazol i di n-2-one 5-(4-Fl uorophenyl)-5-oxopent-anoi c
acid (10 08 g, 47 9 mol) and triethylamne (6.8 ni,

is89Ny2- oo PeRp e oSG oromien Y BT e
B TSRSk, ST

silies BEId5 Y600 r%%mthﬁrmetﬁ&thmmeaadd e by ecdzefsarphaﬁe HPLTH2Imm
reaction was cool ed t (icelhri nS bat h)
1

cploms B0 1097 ACEioBTBH: K GHENeSIRebt P Imeido aioR GRAS-4-

Ryt PSR LLSDS HAR P 008, RS ARAD o
hy Y ?ﬂ’bﬁ?]?ﬁfil(ﬂlﬁg -reniddemg, 3@ %reldaasia oletthosmnRx 0,51 €5Wasthyl
adde enzyl - 2- oxazol i di none

a@m@tezhexmebaew RO rAIEhT 87 4Y (& =871 7 eny 4 tm, 41D

I T eact d r r
T3, PR 25 L s ROy ok B 2L AT Be Y 1 67
(&Dd’=€3<t)r§lol}ﬁd1}%)t4‘f74€(tthll4= 62de1, aty, 4.67 ¢, I6Q.hHy, 1ANS.14 (m, 1H)
organi ¢ |l ayer was washed wi th water (400 nL), quarter

1§§t(m,éfﬁ@P§bM$JWt@Hb%70ﬁate sol ution (400 nL), brine

[ééﬁgbg%mg eﬁhﬁ eS| glé)%lﬁm # 51%1 F"("' glhhlt(’%&g’l) £@5)-3-(4-

flabdsphahyl)- Zaiydﬂﬁyﬁrbpjﬂll]-haixomﬁfrﬂpyl}bqﬂhemﬁ@l -yl(B?B- i)

wWith slow cooling to roomtenperature over h. The

gbmsxran@%@@cw tered cold and washed with cold

I sopropyl al cohol (50gnlL) to afford (4S)-4-

benzyl - 3-[ 5- (4-f1 uor ophenyl ) - 5- oxopent anoyl ] -1, 3- oxazo

l'idin-2-one (13.87 g, ' '

crystalline solid; p 14 .

acet at e- hexane); H NWR (300

(m 2H), 7.37-7.19 (m 2
.72-

Y0.29 (1:2 ethyl
, CDA ) d 8.03-7.98
\14 (t, J =8.7 Hz, 2H),

0]
HO 0] 0o
H
H H OH
Ho HO

[00107]  Step 1: Preparation of (15)-1-(4-fluorophenyl)-3-[(3R,4S)-1-(4-fluorophenyl)-
2-0x0-4-(4-{[(trifluoromethyl)sulfonyl]oxy}-phenyl)azetidin-3-yl]propyl acetate

[00108]  4-{(25,3R)-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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4.64 (m IH), 4.25-4.15 (m 2H), 3.32 (dd, J = 13. 3,
3.4 Hz, IH), 3.12-3.01 (m 4H), 2.78 (dd, J = 13.3,
w@2@sMlz7248 H), 2.15 (quint, J =7.2 Hz, 2H) ppm PODLRBD4/037715
Exanpl e 36.
(45) - 4- Benzyl - 3- [ (55) - 5- (4-f | uor ophenyl ) - 5- hydr oxypent
anoy (Ig 3-oxazol i di_.n-2-one
)

‘6@?’4 mly) g px{ractsd Wh(d@mq)r@me&i@né A\ ML Bheoasiaeusriayer as re-
' edcltx’ggtga %otll%}ﬂ%r%nﬁ fhane Frei( ﬁg r%L%(aﬁg zlhqﬁrggl]uc p)act\’\@ﬁ werr ac*mbmed

Jrie@%eiﬂ&fdaua@dme Hﬂfe@dﬁl&nﬂ%h&dm@téhf THE rexaite v pﬁﬁﬁ@d by
n_, 38 mmol), 1.0M (r)-I-nethy

dirgmhetngtaphby 12rg/dlien %ﬁflf»-fb‘? tq %%[erhyiz a@qtqw hexapp heaftend {bbel -(4-

ity ST Byt 5080 8 AR it o -

ﬂ@h?]))az@fidlntjlﬂ%ﬂf@bﬂ%etﬁ&' (U20@) 038 snaeld e00°dy o Mﬁeﬁeﬁlm a

cannul a over mn. The reaction was stirred at -

C
[0610%. 5 ﬁeaﬁden@rﬁtl@fu@ﬁ(dedi (WU@WM@&BHGE@RM -(4- ﬂuorOPhenyl)-

hanol nL 0 dro (004 e qutlon (30 n)
gﬁ%hi' 05&‘5} B?ﬁ?'] élﬂ?* %azggﬁ% joglg)p athSpeCtIVd y. The
JORRE0]) ONTMBSoRRH of Sk} mt(ozm@teescxﬁﬁ&)aﬁa and extracted
Wi th ethyl ‘acetate (50 . The organic | ayer was

mdhe(drlphenwpmpémew@@dlmx ) @0. 3mgz>ﬂd}1§ehm©k) ivergdisgplved in

CFRe Tl B R0 P Er P L5 PRSI slyiop of o
W@%h&‘iy[lﬁo’?&nc ﬁcl(ifté? Blﬂ&g QRI9aANb)) iR ethithl] G2 B REIE waraiddéd. The

,"3-oxazol’i di n- 2-one, which was used in subsequent
neeetm wassstiied rvcgwovfsm foné h ap refluxingatemperatury uigles 4 nitrogen

B RRE e  s y E fepe 1
rnLg v9ashl3d w?th%rmé (ﬁ)%nﬁ) @llleﬁ ?ﬁzer%b‘)l1,unf1591.1gth’c2e4 git&(eﬂ YHonZéﬂ)tnated and
m

Quriiftbd(hyd:hrolnaiog@plg' (lQ @1]&@ gel, A) top9 P ethiy} acstatg- ngl:)ne) to afford
QP ¥ d-RReSpRenyl I - (PRI R M4 M obne3: 23 RIGE i FERTPA-§1)-4-

&%%zélcﬁ% 2N {préll b&Rite ﬁrsﬁ[rhglasw ebd) 66lh BRANEIM.Si | yI ] oxy
5-(4- fI uorophenyl ) pent a??(ﬁd'lw - oxazol i di n- 2- one

(“951%]4 Bitep i P@PP—K&E@) oBCI Sk oqheny)-§ (ERAQr oty ihearephenyl)-
TRk e M R e S ey
ﬁ}%ﬁ&s?ﬁoﬁ?béﬁex@lmﬁze&ﬁﬂ ?—gﬂBﬂroﬁ’}HtaMétQﬂenEt hyl si |yl

chloride . mol ) were added. The reaction
09412}t i r Thopratustofstep 8rip24 angi el 3Ronmpl) apdmedey! 2 dtdotroOiacetyl-1-

H-&}é(,ji-gct{]uoroethamm1doyl) 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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acid (500 nL) and extracted with :1 ethyl

acet at e- hexane (500 nlL). The organic | ayer was washed
wowdk/oyrser (2 x 500 nlL), brine (300 nlL), dri ePCDUS2004/037715

sodium sul fate, filtered, and concentrated. The

resi due was purified by cryst allization from net hanol

(55 nL) by heatlng to a I| ht boil and cooling sl

hewaned emaffardpd St W fdlugiapheny; 3"|6@Re4&}'§t(érf§m«ﬁﬂ?hé’ﬂﬁl)12t@i0eﬁ{3'
[ff g? tlzrkg 25C i’lhbegyd’}nf)é%%%p é‘i{ %L&ﬁ%dla(lcﬂo 1 mﬂyrztm%sﬂsg)&ﬁblphenyl 4-

yiméﬂdlﬁmﬂnﬁ 1 hedthty (30X lg; 7% basdduar epiversdl stpeng anagyial) as a
-oxazol idin-2- one (16.04 g, 88%yi el d) as a

wmtetfeamWstalllne solid; p 87.6 C R 0.66 ( :2 ethyl

fﬂroigﬂénﬁlga (Hifdr&@mpﬁugoxoageudg@z@l}baphgnm yll M,

Hz, 1H),
giu@pm@ssdl(rnmmﬂ}i 0.88 (s, 9H), 0.04 (s, 3H), -0.15

[@Qﬁ‘i 94\}/!5 { H&%ﬁ% %1%% 6:5& %“fllon)g%s (%ss[o?\%cllBO]l :1 methanol-

thétﬁghéhl]ﬂe%gfwﬂnﬁp efa i giddrwikRdedRart (4¥3 alLdemedeaction

% é prepared from 3-bronophenol
mnab&sgmsgnomtqrdr(bb)p b é@%raeetmacah@drbﬁéhmeﬂ@nol ig|dichloromethane)

RSl e 9 B DT 05 e
v‘&@ﬁo %é&@iﬁﬁ@@a& &1&%@8 dflt‘ﬁl«lSN Wgueouf;i hy@bémbﬁ@admm AenI()1ektracted
nmL) . Pot assi um car bonat e mmol ) was added

with éthgkﬂcr:tatet @0 gilyewashpd Mlth\brm@ﬁ) aﬂéi dm:d ol sodiwro igitidiate, filtered,

chasstP i 264 Pl Pope et b D TR Ao PSR4 g T 5%
h&iBihdllid SR roMdtRaneRiosdtrord 4 RZS BREL S@fmbfc@ﬁeﬁylm(mstm

. ethyl acetate-hexane. The conbi ned organic | ayers

flver ephsagihd ehydicdypreaydd-¢@ractidinr-21y8 bighendB-plfeL - sodi um

|fate, filt t
ST R P AaRERl B S BsP R Byth et cid
A8 13%/ R @hhdlvh aRhictométhsrde) WEISN OWMIH@L@D;om;mm (d,J=178

purification in the next ste

eth
H; @t B4hék drmed.1 Hes2HMvH3 (P_me) 1@@@5»1314) 3.03 (m 1H), 4.63 (t, J=

s> A B G T By EP R b it i s BytfTodo.s

[DOESS)| Y Ehagipld iﬁ@r@wﬁoﬂ%fai{&@ 3R)-12(4-fBuciBFHehy VB §(3S)-3-(4-

added with isopropanol (4 nlL) and t he reacti on was
fhwserhgnyld-33ydoxypropel]{4cwropraisinp? tyilbwhenyl-3-carboxylic acid

4-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
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formed within 30 min and isopropanol (5 nL) was added

to aid stirring. The reaction was stirred at 50 C for
w2005p47i8 ch time proton NVR showed no al dehydecT/us2004/037715

present. The reaction was cooled with stirring. The

m xture was diluted with hexane (20 nL), the solid was

filtered and washed with the pother |iquar

opazetifiaxanaphenyl wiopmethaneslionats (311 mg, 0.094 mmol) nd 3-

I l -
chboliteRlIb kAl Vhe & PHAUIRBN S BIEHIN 1) Rflcbl: Bihanol
(X 809. [721621\:;,1 agftxdus )podisﬁux&kaﬂﬁ)natb lﬂ) 14 &Il)svas dddeﬂ aad&hélsdﬂmon
degasical etk bplg ol bpmiine i adin(@, (5 don, 065 mpp) agadded

reagtg e
g?ﬁ}oﬂ gécl? gﬁ&lJr (}' )L‘%Zroixslggo g%t reglmm% ?efﬁ;é{dt@% L%dgt‘]%_ﬁltrogen
Sgﬁ&m frée l&ﬁ]:d Fesaigal was3Aluted into dlchloromethane (15 mL), water (3

- Br ono- 2- hydr oxgphen )-3-[(39)-3-{[trfbu
|v('as added and the pH was adjusted to 3 with 5% aqueous sodium bisulfate. The

d net h SI I
BRI e sty P BRI b alaROPS ).
The cBmBihe ahicBdk@kaltd Were“dr%l’b&}tir so'ﬂu[n(l Sdlfat§ filtered, concentrated and
{[fcr/-butyl (dimethyl)silyl]oxy}-5-(4-fl uorophenyl)p n
pueified by chromatogeapby i(é psificpgal, 17 npthpnobinglighleromeffiape) to afford

AP B S S A PP

oflb&atigin OIIFFJSI@Hﬁly( @fbafﬂo)(yml@@hd@dmgos@s yf&ld% ak a@blorless foam; R,

yel | ow sol ution whi ch was oole

0D|5| (§%’pm9@9$<dtlh§hchwmetb@e$ HLNMR7(’§0@ MH% C’P%MS Helan, 1H),
SRR PSS S AP QUL AR08 g 48 Bonstp g

475t @1 nab SANEN24.69 @1, bei e en), 328 () 1H),2;61(0:1‘91)t(m QHYPPI{!’l MS

reddi sh brown solution. The reaction stirred under

[M-Hl 84&A for 3 h between 30 to - 25 C and was then

c oI ed to - C an ciuecﬂched slowly wth gI aci al acetic
CFafns AP EHYY A The reactlgﬁ red in %

[BRa] e b S-S T R3PS Fekompind)

t was war med
h?%%%gé)r% §li%'bq£roéﬁe\lﬁfra§1 \%‘}ﬂﬁﬁst@rﬁ?ﬁ ‘!r%‘g""t{xﬁéé‘l/‘: sodiumsulfite
solution (60n) was added and the |ayers were
separated. The aqueous | & was extracted with ethyl
acetate (2 x 200m). The fbi negl organic |ayers were
washed with a saturated sodiwnbi carbonate sol ution,
wat er and brine, dried over gogiumsulfate, fil tered
and concentrated. The re 2
chromat ogr aphy (120 sili
acet at e- hexane) to af .

4’-{(2S,3R)-1-(4-fluorophenyl)3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl]biphenyl-4-carboxylic acid (21.0 mg, 67% yield) as a white foam;
purification by chromatography (12 g silica gel, 5% methanol in dichloromethane); Ry
0.14 (5% methanol in dichloromethane); "H NMR (300 MHz, CDCl;) § ?8.17 (d, J = 8.4
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[(2i?,55)-2-[(5)-[2-(allyl oxy)-4-bronmophenyl ] (anilino)

met hyl ] -5-{[~rrbutyl (

walzovsdmly si | yl ] oxy}-5-(4-fl uorophenyl ) pent anogdi/vg200£087715
zyl -1, 3-oxazolidin-2-one (4.54 g, 83%yield); R O0.38
(1 4 ethyl acetate-hexane); M5 [M+H 801.0 [00133]

Hg) 2%12 7(&%(0% ;;ngﬁgﬂzzzt 4%‘3%%%&71 ’ﬁ ‘t Bzi $h 333t 7 (- D), 7.04-6.92

Oy L Y L S TR ?/)‘Ss =21 iz, 11D, 315 (m, 11D, 1.92:2.09 (m,

4H9??gglolmg|[m.g some (1.2 g, 1.5 mol) vvas d| ssol ved in
dr ous net ter but et her é and stirred
(N 17 DorEempls i Brepuatioest (ReSoy dd-fuorophehyiy 3183

T AT R oy =

tetrabutyl amoni um fl&oride trihydrate. The reaction

was stirred at roomteypexature for h, quenched at
roomtenperature with gl agial @cetic aci d (160 nmL) and
partitioned between ethyl "acetate and water and

was extracted with ethyl
ere washed with
gwat er, brine,

separated. The aqueous | ayd

acetate. The conbi ned STl

a saturated sodi um bi c#

dri ed over sodiums €

The residue was p ed by chronatography ( silica

gel, 1%to 85% et hy cet at e- hexane) to afford

(3|9 45) - 4-[2-(al Iyl gxy) - 4- br onophenyl ] -3-[(35)-3-{[fe
A-butyl (di met hyl ) sig FPoxy} 3- (4-

fl uorophenyl ) propyl]-I-phenyl azeti di n-2-one (816 ng

48{Z§YS,BR§’—'1 Ok flustophedf)-8 I(%)Gt(hﬁﬂuombmﬂﬁHﬂﬂmwmbﬂﬂ}ﬂ%]

O;ﬂ@etldmf%ﬂ}l\hqﬂw tiflppropethance froaty (P08 mg. §99250mph apd gy
ey by AFICGR) £ 3 a3 e S 1L el ©
n@Z)e 2. GIMagreoiepdidssidith @a;rb(ﬁlafe':'(Om mLywees adidebaidvbel smlntlon
dngased Lana(grparairosneelatiom DR Ate § Bisgmmon was added
ofl§ W&S&%&%ﬂ&ﬁk{gﬁm@gq{ﬁ ﬁgt fePukiny tenlPiEathr BRAEE 4 Bfrogen
atrBbsphkies (Theicpbled ydaptiaswhs ditjghinteadichinfometifa@2 (1 L) 0The layers

VERIRMPEIARL B10 hGAqneas laprHa B AR WIS RIS EElEPhale o> mL)

’I%'e &H grre\ﬁ" eklta&il .Dvé}e Al Eso 3%‘? %}ﬂfﬁté WiiteRd e dnlerkMted and purified
SO

ori c acli saturate I um’bi carbonate
bmhwmmgrap@t @e g&:ﬁitbakgel 15% todi0e ethphaeetagoktixane)so |affa1tde(3R 45)-1-

and filtered. The soluti treat ed th ac |va
@ otamP Iy Gl HOFRAREY i S OEmAPSY @ Gy b Ipheyi-4-
y@%{%@ﬁ 2 E&‘% 0 &ft0 99%%41&}%% A8dar (83 RPO %@"(s @% '%M{yl acetate-

hexane); 'H NMR (300 MHz, CDCl3) & 78.42 (m, 1H), 8.21 (ddd, /= 8.1, 2.4, 1.2 Hz,

1H), 7.89 (ddd, J= 7.9, 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’~-{(2S,3R)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-
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to afford
(3i?,4"-4-(4-Dbrono- 2- hydr oxyphenyl )-3-[(3S)-3-{[tertbu
WO Y0065/047248 PCT/US2004/037715
di met hyl ) sil yl ] oxy}-3-(4-fluorophenyl)propyl]-I-phenyl
azetidin-2-one ( 1.04 g, 83%yield); RO0.38 (1:4 ethyl
acet ate-hexane); H NVR (300 Mz, CDCl,) d 7.28-7.18
hydnexyprgpyl174-ox0agetidinayl giphenyl 3gagedamidey © 4 93 (d, J
=2.3 Hz, IH), 4.65 (tg J =5.4 Hz, IH), 3.06 (ddd, J =
4.8, 2.3, 2.3 Hz, IH, 98-1.77 (m 4H), 0.86 (s,
9H), 0.006 (s, 3H), - (s, 3H ppm M5 [MH 581.7
[00135] Exanpl e 40. 0
(3i?,45)-4-(4-Brono-2-{[rerr{butyl (di methyl)silyl]oxy}
phenyl) -
3-[(35)-3-{[rer/-butyl
phenyl ) propyl ] -1 -phenyks H- - \ong
(3i?,45)-4-(4-Bro - hydr oxyp 8ny|)-3-[(3.8)-3-{[“rr-
butyl (di met hyl ) si l\yl ]
-3-(4-fluorophenyl)p ]-1-phenyl azeti di n- 2- one
(1.04 g, 1.79 mol )H di ssol ved i n anhydrous
di chl oronmet hane (5 ni),\ anhydrous
AJV-di met hyl formam de(5 nlL) and stirred _under nitrogen

Nah’ -+ 43 R) el flaerapleeny D 6L(B. 5 3-64-Auorophenyhi3-hybox ypgorysl-&

1) .. ded fql l.owed b - Wi (1] .
or Gty SRB Y Pt REap e SRR, G g £ fopms
pilificatiaf b§ chRnfrogFity)(12 Eiflich @8k 50%retyd acaite heeahe)Riar.07 (50%
nltrogen at ropmterrperature for I ne

2.25 h. 2.6-Luti
eth§l @Statd-hexa86); ri§ NMR 180012, CRd:) (b éHD,cKAZe’dTég (m, 12H),

ditjo t- di h [ trifd _
63t Jreba o D U e R R Wl e TR P88 @, /=2
}139?161%, 3913 @n, T H), 207 (QON {208 (1] #H) hismy BS(IMDHNS09.6
I luted with éthyl 73acetate and water and the | ayers
[004118] seEanmpleds. (M4 Defredbaminabymenylefs Yl t (¢ ttogephgiylpr3-[(35)-3-
hyl aceta nd the . .conmbi,n organic |layers were
(%ggf@ﬂg%yﬁhg'gy °W9Wgﬁ$8ﬂ§g°%%i d, saturated sodium
bi carbonate solution, water (4 tinmes) and brine, dried
over sodiumsulfate, fil d, concentrated and
purified by chromatogra (40 8 silica gel, 1%to 85%
et hyl acet at e- hexane) to af fyprg
(3i?,45)-4-(4-brono-2-{["el
butyl (di met hyl ) silyl]oxy}s
| (di methyl)silyl]oxy}-34
f1 uorophenyl) propyl ] -1.-pl
99% yvyield); R 0.57 4 et hyl acetate-hexane); H NWR
(300 MHz, DA ) d A3B8-7.14 (m 6H), 7.09-6.91 (m
6H), 4.99 (d, J H,@.3 Hz, IH), 4.62 (t, J = 5.6 Hz,
IH, 3.06 (ddd, J = 4.9, 2.5, 2.3 Hz, IH,
(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

il oxy}-S-(4-quoro

-3-{[ferr-buty

F
one (1.23 g,

chromatography (12 g silica gel, 50% ethyl acetate-hexane); R, 0.32 (50% ethyl acetate-
hexane); 'H NMR (300 MHz, CDCl3) § 7.52 (d, /= 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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1.97-1.69 (m 4H), 1.03 (s, 9H), 0.84 (s, 9H), 0.33
(s, 3H), 0.29 (s, 3H), -0.01 (s, 3H), - 0.20 (s, 3H)

wEpoosjodRi86] Exanpl e 41. PCT/US2004/037715
5- Brom)-z-{(z. S,317?)-3-[(3?)-3-{[fert-butyl (di nethyl)s
i 1yl]oxy}- - (4-fluorophenyl ) propyl] -4-oxo-

h I d
(00426) yﬁ%%ﬁp'@?béﬁmdr@»; Y SR opROTLE S (uoraegy)-3-

hﬁrg’é}(pozﬁﬂéjﬁy'l dlméql&e&g Iyl ailzeetuldollrl * 5% one (293 ny,

0. 50 mmol) vvas di ssolked in anhydr ous di chl or onet hane
(3 m.). 4-Dinethylamn idine (183 ng, 1.5 mmol) was
added fol | owed by acet nhyq5|de (280 nm., 302 ng,

3.0 nmol ). After 1 h the rea
a plug of silica gel and ellu
The sol vent was concenjrat
and purified by chrona
85% et hyl acet at e-
)-3-[(39)-3-{[terff

et1on was filtered through
ed with dichl oronet hane.
ed w th tol uene
L Fca gel 1%to
54/br ono- 2 {(28 3

3 H-fl uor ophenyl ) propyl ] - 4- oxo- | -

phenyl azeti di n-2-yl } phenyl acetate (245 ngy, 78%

yield); R 0.47 (1:4 ethyl acetate-hexane); H NVR (300
3)c1ﬁ’u<% nl-]?,g)i 3-@luorépHehyB-3MHy dr 6t 1]-4~(3',4’-

(M%%)Rg iffuofopténsh-SA(LR gﬂl( éptichy 23914y74ky§3619yw

d#ludGoHiplekohyl-4- yléé,zeﬁdlrgz -8ne @62) Mg, 8d%|y1el® ag@ clegr fibpy punfica‘uon by

cfismpgrahy i ke etisr reSp A et TBg g oo et

1 —
gm HNMR (300 MHz CDCls) 8 7.5 de 8.3, 1.5 Hz, 2H)741(dJ
Qt 459" 4a (3,3 3 2 “

hydr oxybi 5) - 3-
6f9 Hnrﬁi))héﬁ%?)ZZB(nh%ﬂ)o'b’c;&d@;(hﬂﬁ p;h@nél J)élzét'} Ié riﬂz) & é(t J=

AR PITB SRy b, FAASIR FE 20 8B4 m 10, 20710

[ §id y&ggg (4-f1 uorophenyl ) pr opyl] 4- oxo- | -
]%hgﬁgpazetle% 2-yl } phenyl acetate (100 ny, 16 mol )

[mu:onmmlwa hlt 31 BLMyﬂﬁ&ﬂﬁhaéﬁ'wydmwbmhenﬁﬂoﬂ) 48Dy
nL
Ry B S e S a0 s

Cﬁ@hggnate (0.31 nL, 0.31 mol) was added and the
vessel was purged with nitrogen.

Tetraki s(tri phen osphi ne) pal | adi un(0) (9 ng, 0.008
mol ) was addedl%&%?the vessel purged again. The
reaction was heat dﬂto 70 C for .5 h, cooled, diluted
W th water and extdlactetrwth ethyl acetate (2 x). The
conmbi ned organi c | ayers wer

[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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washed with water, brine, dried over sodi um sulfate,

filtered, concentrated and purified by chromatography
w@4@sg4=us i ca gel, 20% to 90% et hyl acet at e- hereme}2000037715

afford 4-((25, 3J7?)-

3-[(35) - 3- {[rerNbutyI(d|nethyl)siIyI]oxy}-3-(4-quorop

ng@%{ %%%Ilﬂ%ﬁ%&ﬁf%ﬁ%ﬁéﬁ&r %11’6 gip% pg_lgditl%O) and 26(515//[ aqueous

p¥ﬂa§‘§1ﬁ%[c)érbogat§4n foluche ANl RERhALERAREe)s; rezfdté\dl\’ﬁtﬁ 300
34-7.17 (m 10 06-6.90 (m 5

chlor@ulfoiaid 1so@yana& i eti@rea) sdvedt Followerpy chabaqpmus gyor’ -|qp to
gg@gée affi lactamg ﬁlﬁ agildiwgtqqzls e)fcgr}mgeg fgr7art 'cgyl ggpbxp F?r reactiGrowith 4-

1Jd08ﬂer&/|)lga§o(f#?lall\éf?gené?at§cff £ thd mem'teﬁlé'oagﬁ%a%%oi% b bdfne

ﬁ@xﬁaﬂl protected with allyl chloroformate) using trans-1,2-cyclohexanediamine

o0 G IR S s 4 by PR o fpgoiign of he

gg&%xmm Sibleha¥e, sﬁ&?ﬁsﬂhﬁlu(n &llszéﬁylagnée BRPSubs¥RRnt

I ssol ved i n nethanol ITL was

qadwemgdmlpwswm[(w)mdmyl -phargthmy)rlh)ppy};bm@mygﬂme) (camefated

INEEN T N T
14 ??ﬁfyicﬂfﬁ lf?&hfb%’s(fﬁﬂé 524 Bk d1 Qe YR 69 wWilh s8fliufif 18Rle) provide the
(5 5 3={[tert- butyl(dlnethyl)sHyI]oxy% 3-
3tstbstituted dpthenedidtpr Biyallyloky¢@benatelplojestiog gt feepioved yith
apmqrﬁ&g I}yl o et @fr@ﬂs(?rf];g]@é\gwospﬁg)pgﬁgdd ur\rll\tOt) in %’&rahydrofuran and

tl(e?’r'fefulﬁ % lﬁol&&l%&ve’f’teﬂ [mtB eBtbldedisiBt Ao Sttty and- (

uorophenyl’) propyl |
tdpl(eay@hesjuhmedn d@h}rgmlneﬂhyﬂle— 4Thel sjlyl prpteeting groups aie nenrzm@defrom the

S ko e GBS SCHAOAH) Fein
céﬁg%ﬁi/djf(s Q¢ HANith &‘Eeé'éﬁicg% dmitle) st Sis 4HRAAIFAO g\rﬁhﬁ&i WHPLC and

reaction stirr room t enper at ur e
paﬂadMnow@ma@ﬂqu@nmheddumghCQBm@a@aﬁ@ﬁﬁyb%@kﬂ@&3822(ﬁt)

ritporubiPpa )3 Hs A Ee Rt B H R ZeiEIEa o
Yz}ﬁﬁelgylﬁuWII—h-a%&hbﬁlé’}tcﬁq2Q‘Z’.q&)diﬁﬂemhf(ﬁfd@‘)nat e sol ution

en ‘extracted wth ethyl "acetate (3x). The conbi ned
[60133hi c Bxayples3ndilestrtshiodchérn] belowisthe genasalimethod for the
bi car bo

| 2 d
PR Sh Pl Rero} FRpiia B TRER FeRFial omila;h FRiFh2 gy made
by ABL LA FRMNnilihe v&gthsthé %ﬁﬁoﬁ?&ke aldaait & 09 ¥paiohy Condensation

acet at et hexane) to af

0¢’ BniheL5yith tl(eﬂaeﬁZyldxdzy]ddmm}emopmnydl 3 psipy Yitapiyng gBtacklofide, and
su slé‘c’lﬂé’do cycr]}{zat)lon 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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hydr oxypropyl ] -1 - phenyl azeti di n-2-one (53 ng, 69%
yield) ); HNW (300 Mz, ¢cDd ) d 7.30-7.13 (m 7H),
wO 20806728 (m 8H), 6.78 (ddd, J =8.1, 2.3, 0.BCHws$2004/037715
IH), 5.04 (d, J =2.3 Hz, |IH), 4. 61 (t, J =5.9 Hz, IH,
3.07 (ddd, J =5.7, 1.8, 1.5 Hz, 2.08-1.80 (n1 4H)
ppm MS [MrH] 584.0 0Q141].. Exa
pEcgiuot %ﬂgun(ﬁ%dm%mwmer e(taur%eu%? n?ﬂ ang ‘?ls@) large
3-.(4- zeti di n-2-one
V@?%?ﬁgéhggé&ﬁgﬁﬁéggmgb%g#géﬁﬁ%g%ggﬁfggas Exanpl e 39
starting from4-fluoroaniline and 3-
76br onobenzal dehyde. The benzylic TBDMS protecting
group was renoved using 48% hydrofluoric acid as
descri bed in Exanple 42. Purified by chromatography
(silica gel, %to 60% ethyl acetate-hexane) to afford
(3i?,4S)-4-(3-bronmophenyl) -1 -(4-
fl uor ophenyl)-3-[(3S)-3-(4-fl uorophenyl) -3-hydroxyprop
yl]azetidin-2-one (86 ng); H NVR (300 MHz, CDC ) d
7.50-7.45 (m 2H), 7.33-7.18 (m 6H), 7.07-6.91 (m
4H), 4.72 (t, J = 5.8 Hz, IH), 4.57 (d, J = 2.4 Hz,
IH, 3.10 (ddd, J =4.8, 2.4, 2.4 Hz, IH), 2.12 (br s,
IH), 2.06-1.86 (m 4H) ppm M [MHCO ] 516.0 [00142]
Exanpl e 44.
(3tf,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fl uorophenyl)

hydr oxypr opyl ] - 4- (3" - hydr oxybi phenyl - 3-yl ) azeti di n- 2-0
ne (3

, 4S>4- ( 3- Bronophenyl ) - | - (4-fl uorophenyl ) -3-[(3>3-(4-fl
uor ophenyl ) - 3- hydroxyrropyl ]azetidin-2-one (43 ng,
0.091 mmol ) was coupled wth 3-hydroxyphenyl boronic
acid (18 ng, 0.13 mmol) under standard Suzuki
conditions illustrated by Exanple 42. Purified by
chromat ography (silica gel, 10%to 90% et hyl

acet ate-hexane) to afford (3i?,4S)-1-(4-fluoro
rhenyl)-3-[(3S)-3-(4-fluoro

rhenyl ) - 3- hydr oxypropyl]-4-(3" -

hydr oxybi phenyl - 3-yl ) azeti di n-2-one (19.7 ny, 45%
yield); R 0.30 (1:1 ethyl acetatehexane); H NVR (300
MHz, CDAl ) d 7.57-7.40 (m 3H), 7.34-7.22 (m 6H)
7.10 (ddd, 7.7, 1.6, 0.9 Hz IH), 7.04-6.90 (m 5H)
6.84 (ddd, J =8.2, 2.6, 0.9 Hz, IH, 5.10 (br s, IH),
4.72 (t, J =5.9 Hz, IH), 4.67 (d, J =2.4 Hz, IH), 3.16
(ddd, J = 5.0, 2.6, 2.4 Hz, IH), 2.26 (br s, IH),
2.08-1.88 (m 4H) ppm [00143] Exanple 45.
f r

(3/?,4S) -1 - (4-fl uorophenyl)-3-[(3S)-3-(4-fl uorophenyl)
- 3-
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hydr oxypr opyl ]
-4- (4" - hydr oxybi phenyl - 3-yl )azeti di n-2-one 77(3i ?
W@ 20054471238 Br omophenyl ) -1 - (4-fl uor ophenyl) - 3- [ (B&I/USBo{/d37715
-fluoro rhenyl)-3- hydroxypropyl]azetidin-2-one (42
ng, 0.089 mmol) was coupled wth 4-hydroxyphenyl
boronic acid (18 ng, 0.13 mmol) under standard Suzuki
conditions illustrated by Exanple 42. Purified by
chromat ography (silica gel g.pk@%t 0o 90% et hyl
acet at e- hexane) to afford
(3/ N45)-1-(4- quorophenyI) 3- t(35) 3-(4-fl uorophenyl)

hydr ocyDi-phenyl - yl)azetldl n,séeone (97 %o, 63%

: 3 NMVR (300
77 30 (22 (m 4H),
BZA m 6H), 5.24(5rs H)‘,' 4. 2(t J =6.0
. 4.67 (d, J =2.4 He, 3. 17 J = 5.3,
"4 Hz, IH), 2.26 (br s, IH) 2.0 88(m 4H)
ppn1[OQﬂ44] Exanpl e 46. i

(3, 45>4- (4- BronophenyO0- 3-[ (36>3- (4-fl uor ophenyl ) - 3-
hydroxypropyl] - -phenyl azetidin-2-one Synthesized
using a simlar procegylyre as Exanple 39 starting from
aniline and 4- bronoben ehyde. The benzylic TBDVS
protecting group was re d ugi ng 48% hydrofl uoric
acid as described in Exanpl &7%2. Purification by
chromat ogr aphy ( si | jsa/ gt 10%t 0 90% et hyl

acet at e- hexane) af grde O

(3i?,45)-4-(4-bronp
3-(4-fl uorophenyl) - 3%Q opyl]-l-phenylazetidin 2

.roxyp

-one (982.6 ng, 7596overall yﬂeld) as a clear film R

0.45 (2:3 ethyl acetate-hexane); H NVR (300 VHz, CDC
) d 7.49 (d, = 8.3 Hz, 2H),] 7.31-7.19 (m 8H)
7.07-6.98 (m 3H), 4.70 (t,”J =6.1 Hz, IH), 4.61 (d, J
=2.5 Hz, IH, 3. O4H%ﬁt’ =7.4, 2.3 Hz, IH), 2.24 (br

s, IH, 2.03-1.86 ( 8pgy1[00145] Exanpl e 47.
(3i?,4S)-4-(5-Bronoryridin-Rg-41)-3-[(3S)-3-(4-fluoroph
enyl ) -3- hydroxypropyl]- -phaQyl azetidi n-2-one .0 Br'
Synt hesi zed usingJt he s§ 3se Exanpl e 39
starting fromaniEn @ s ; @ F

2- pyri di necar boxal d@
descri bed by Wang et.

1) Br(CH,),COCI
2) 48% hydrofluoric acid
3) Taurine
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Tetrahedron Letters 41 (2000), 4335-4338). The

benzylic TBDMS protecting group was renoved using 48%
whyasoiiuori c acid as described i n Exanpl e 42.PCT/US2004/037715

Purification by chromatography (12 g silica gel, 15%

to 90% et hyl acetate-hexane) afforded (3R, 4S)-4-(5-

bronmopyri din-2-yl)-3-[(35)-3-(4-fl uorophenyl) - 3-hydr ox

ypropyl] - -phenyl azetidin-2-one (23 3 nmg, 3% overall

[éﬁ:@'ﬁg) %% e;;‘g Hflsﬂ@gd 1% §61%ﬁ9-g11% Sgﬁyoéeélexé% m&}md for the
p e%]m%tlEE of &l@lest&o%s&x‘ﬂﬂon thhiitods oflgederdl for1|nh|)a. 337 TBé aldekfle 7 is

4H), 7.09-6.99 (m 3H), 4.82
nfade by SaZulsﬁ cblzphﬂgl-d)f4 Iztom@benzakdebyﬁe with 3-cgarpphe¢nylborgnic acid.

Rég‘?aaglﬁgé x‘ilgsroamhr'{eD w1th the alc}e (?e & m 1so&%p2&%?1n{'a9es]tﬁe 1mme 8.

I h
O g g

téhpachloeide amﬁsubseqn@mt dyelization, W@N@b@tragetmdammds gnd catalytic

A 4 R e, et o v
i?59% ﬁ’l%taﬁ-rgge 26 fé%cc‘ﬂ’ﬂéhéh@&'ﬁﬂ&q hy&loBéh ABGspesls §¥dr@REdsS Raney-

acid as describ e 42. Purification by
Nibiced irnethgrcd phy aid@nipns hydrosidge Acylation wih @mp@rqpyqate acid chloride
rded (3.

[ag(%;H 5,,(2(58@? %ﬁﬁwgé [)h FeaRiiem wigh hydrofluoric acid in acetonitrile to remove
t%fl,( %@Er(ﬁéﬁtlﬁ‘ng %ﬁfu%@ hea¥éactidn RYAtMEHR PREOVlEs the BRAMtbAZE 1. It is

one 23% 79overall yield) as a white

noeddithat iRthls ddefne tue rthyd isdowilusteation aah &t a lrggvrrietzoifunctional
1 (m 6H), 7.10-7.06 (m IH),

gwwce%beaubstlﬁltef‘3lp|zts . 6.89 (dd, J = 19.7, 3.8 Hz,
2H), 4.83 (d, J = 2.4 Hz, IH), 4.71 (t, J = 5.7 Hz,
IH, 3.25-3.19 (m IH, 2.20 (br s, IH), 2.01-1.83 (m
4H) ppm [ 00147] Exanpl e 49.
(3i7?,4S)-3-[(35)-3-(4-Fl uorophenyl) - 3-hydroxypropyl ]-4
-[5-(3- hydroxyphenyl)pyridin-2-yl]-
- phenyl azeti di n-2- one CH
(3i?,45)-4-(5-Bromopyridin-2-yl)-3-[(35)-3-(4-fluoro
hrenyl ) - 3- hydr oxypropyl ] -1 phenyl azeti di n- 2-one (23
nmg, 0.051 mmol) was coupled with 3-hydroxyphenyl
boronic acid (9.2 ng, 0.067mmol) under standard Suzuki
conditions illustrated by Exanple 42.
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Purification by chromatography (4 g silica gel, 15%to
100% et hyl acet at e- hexane) afforded
w@ 3003/ 0488 3- [ (35) - 3- (4-fl uorophenyl ) - 3- hydr oxypeopyiop4/d37715
-[5-(3- hydroxyphenyl)
ryridin-2-y|]-|-pheny|azetidin 2-one (20.7 nmg, 87%
yield) as a clear film g 14 (1 1 et hyl
acet at e- hexane); H NWR (3@@ fs coa ) d 8.88 (d, 2.2
Hz, IH) 7.88 (dd, J =8.2, 2.% Hz, IH), 7.86-7,80 (m
H, 7.39-7.22 (m 7H), 7.12-(m 3H) 6. 't, J =
’ O

|
8.7 Hz, 2H), 6.96-6.91 (m |H\4497 (d, J = 2./3 J?
| (m IH 3.28-3.22 | H), N O
| 4H), 1.80 (br 8, IH) ,p &
4 | e 50.

- phenyl azeti di n- 2- one
-3-[(3S)-3-(4-fl uorophen
yl)-3-Qydroxypropyl ] -1 phenyl azgti di n- 2-one (90.2 ny,
0. 196 ) was coupled with 3-hydroxyphenyl boronic
acid (32.2 ng, 0.233 mml ) under standard Suzuki
conditions illustrated by Exanple 42. Purificatior by

chromat ography (12 g silica gel, 15%to 10&%):thyl

acet at e- fexane) afforded

(372, 4S) - 35) - 3-(4-fluorophenyl) - 3- hydr ox
-[5-(3-hy Nnyl) 2-

thlenyl]-l-phvn;lazetldln 2-one (77.6 ng, 84%¢

as a clear 36 ( : ethyl acetate- @ ;. O F
HNNR (300 , —F. 31- 6. 93 (m NS .

3 . > , TH), 4.89-4.88 (m «i?,

4H§x1-4 ? ( ,1H), 3.77 (br s, 2H), 3.25-3.21 (m 9H),
1.97-1. 83 (rh0 4H) ppm MS [MCOH] 456.0 [00149] Exanple

51.

(3tf,4S)-3-[(3S)-B-(4-Fl uorophen (9-3-hydroxypropy|]-4
-[5- (4- hydroxyphgnyl ) 412Br(i |

- phenyl azeti di n- 2{ one 2)4896hydm>uoncacm
(3i7?,4S)-4-(5-Brofro- 2- Bhiraosing - 3- [ (3S) - 3- (4-fl uor ophen

yl)-3-hydroxypro ylr]-Iphenyl azetidin- 2-one (69.8 ng,

0.152 mmol) was cbupled with 4-hydroxyphenyl boronic

acid (25.2 ng, 0.183 mmol ) under standard Suzuki

conditions illustrated ﬁ Exanpl e 42. Purification by

chromat ography (12 g si gel, 15%to 100% et hyl
acet at e- hexane) afforded
(3i?,45)-3-[(35)-3-(4-fl uordp
-[ 5- (4- hydr oxyphenyl ) - 2-
81th|enyl]-l-phqﬁylazet|o
as aQI ear foa)m)LO 39 AL

O
enyl ) - 3- hydr oxypropyl]-4

&0yzrmy, 56% yiel d)
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acet ate-hexane); H NWR (300 Mz CDCl ) d 7.64-7.60 (m
4H), 7.56-7.48 (m 5H), 7.33-7.27 (m 2H), 7.25-7.20

W@ p0osBki4s 7. 07 (d, J = 8.6 Hz, 2H), 6.81 (br spct/E§2004/037715
5.14 (d, J 2.3 Hz, IH, 5.00-4.95 (m IH, 3.57-3.50
(m IH), 2.29-2.1 (m 4H) ppm M [M+H 474.0 [00150]

l e 53. Sodium4'-{(2S, 3J7)-3-§(35/
[90 n‘EJ4 fExamp&pp}f’e )\Hs}ratg in Scheme 111 below is the general method for the

pts%/p ag f g&ile%?rél ﬁig&phaﬂ Erﬁlgy §¢ Sgée?f%% ﬁg}ﬁlu}a 351 Al?rylgﬁﬁe?% made

%"camﬁe(ngfék ﬁb&%ﬁéﬁzalﬂéhﬁpde(ﬂtﬁmiczﬂiohﬁﬂhha | fhooydd By dohdensation with
| uor ophenyl ) propyl ] - 4- oxo- | enyl azeti di n- 2-yl } pheny

the baeyprezolidyong cqa@potmdz?glgnpgmlumtr@qhgg&ev suRsequent

nitril 0
za]%ﬂ?, “Sg‘gg&@%‘g% py%lgﬁ%%l‘?%? go %‘{(F';a?{lhgc tre{r%'ﬁe %‘{8% on ™
WRSidS b affefll the bzetidihoat 1208l IiEINBAL adid Iileac&ttdnﬁ*lhﬂl used to remove

g;ured into 0.5 M potassi um phosphate (50 ni),
sltmrcé@ptmgtgmm ancqullna@ehlapm@@éatﬁéh?csen HENg caialytied

R SRS, S AR Ry ey e

coftippfiid (4t RQdL@ﬂGn BEthe fch A éwuﬁii@ ra@(b’ﬁilﬁ]ﬂﬁhétpllmdef Aydrggen atmosphere
S|I|ca gel, 15%to 90% et acet at e- hexane) to afford
FEDEXTEH- Igar{ey Niclgil 1 ) etgax[o(l 3@3/ ammonium hydroxide, and acetate groups are

rp&%gecéwéﬁ %rgeﬁ%ﬁﬁln)g é’té?tg%/n%li %{eﬁ 81¥)IV cfe‘lll Soé%ylanpg )@J]téltﬁ‘g et

agbﬁ)%hafe%fﬂ chi¥bride. [Br(CH 2? (ED@L] |folﬁﬁv@dd&iy&eit@éﬁ wédh taﬁlﬁ}&]{ﬁrdv]fldes the
Br ono {(25,377?) - 3- 4f|uorsptghenyl)

finay prodpetl 16- k-ipnaed plmw 7&2‘ qn@n e tapuripip § Strmaalfiéhat 2
g Vo emféen%mup%ﬂg e LB REPRRELone (5 0"

m.) and ethanol (1.5 nL). A solution of 2.0 M aqueous
sodi um carbonate (0.215 nm., 0.43 mmol) and solid
tetraki s(tri phenyl phosphi ne) pal | adi un(0) (14.4 ny,
0.0125 mmol ) were added and the vessel was
vacuunt ni trogen purged (3x). The reaction was stirred
vigorously for 4 h at 8260 C under a nitrogen

at nrosphere and then poured into 0.2 N hydrochloric
acid (50 nL), extracted with : ethyl acetate-hexane
(75 nm.), washed with brine (50 nL), dried over sodi um
sulfate, filtered and concentrated to afford a m xture
of products which was used directly in the next step;
R 0.79 (2:1 ethyl acetate-hexane) for
(3i?,4S)-3-[(35)-3-(4-
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fl uor ophenyl) - 3- hydr oxypropyl ] - 4-[ 3- hydr oxy- 3" - (et hyl
t hi o) bi phenyl -4-yl] -1 phenyl azeti di n- 2-one and 0. 84
w@ 200%/0e2li8/1 acet at e- hexane) for PCT/US2004/037715
4-{(2S,31?)-3-[(39)-3-(4-
f I uor ophenyl ) - 3- hydr oxypr opyl ] - 4- oxo-
- phenyl azetidin-2-yl} -3 -§met hyI t hi o) bi phenyl -3 - vy
acetate. [00152] A : ni xtupehegfelll
(3/7?,4533- [(38>3 (4-fluorophenyl - 3- hydroxypropyl ] -4-[

3- hydr - (et hyl t hi o) bi pheny l]-
- phenyl az d| n-2-one and 4-{(2S, 3 - [£35)-3-
(4-fluoro -3 -hydroxypropyl ]

-phenyl azeti dih-2-yl }- ‘_“(_m:*gﬁylt | g7t phenyl - 3-yl

acetate ( 3 ol as di ssol ved thane
(10 nL) ap %%I o |’C 3- Chhoy fenkedi ¢ acid
(64.3 g’ O.

ﬂnnl) was addedz$Foport|ons whi |l e
noni toring by +CM5 to make the arlyl sul {pxi de. Once
addi ti on was conplete the reaction was poured into
guarter saturated sodi um bi carbonate solution (SOTnL)
extracted with 1:1 ethyl acetate-hexane |(75

washed brine (50 niL), dried over sodiumijsul f

filtered and concentrated. The residue
i n dichloronmethane (10 nL) and the Pu rer g
rearrangenent was effected by the additilon 91_ b0
trifluoroacetic anhydride (100 ni, 148. 8
mmol ). The reaction was stirred at roon1tenpera ur2é

for ¥n then 3- chl oroperoxybenzoic acid (121.7
ng, 0.7 lg was added to convert to the sulfone.
The m xturenwfis stirred for mn at roo erature,
concentr gt gdgand dissolved in 3:3:1 m\@z o
methanol' water (7 nL) to hy

acet aj.g -an | oacetate groups. The ez

stir for 2 h at roomtenperature, cong
di ssol'Yed i n di chl oronet hane (10 m) .
Chl wo-gpePoxybPnzoi c acid (49.2 ny, O. mol ) was
added *Q 0xi di ze t he—eenpetne—to th_é)s | foni ¢, acid.
The "®ags i B8R was stirred for nin at ®n0ten‘gérature

diluted with : ethyl acetate- hexan%\( 0

extracted tﬂ &. f.sabef ated sodi um ardoR
solution (3 2) ri The aqueous | ayeF(vvas CI dified
with 1.0N hy ochloric acid ( nL), extracted with

ethyl acetate\(2 x 75 nL), diluted with triethylam ne
(1.0 nL), concentrated, purified by reverse-phase HPLC

(Polaris Gi8-A g,slt) 2 mm col urm, 25%to 100%
83acet oA F T eND’ f/otrlf rogcetic acid in water) and
passed through Dowex(r) NHM |
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exchange resin to afford sodium4
-{(2S,3i?)-3-[(35/17?)-3-(4-fl uorophenyl) - 3-

whyesoxpeps opyl | - 4- oxo- | - phenyl azeti di n- 2-yl } - 3pehysro0xy37715
bi phenyl - 3-sul fonate (45.3 ng, 36%yield) as an
off-white solid; H NWR (300 I\/Hz CD OD) d 8.04-6.98
(m 16H), 5.17 g J =2.2 F%, ?”14 (d, J =2.2
[09426D. 3 Smmthests ¢ Itmer@@dle‘pﬁ 20 |3.|)All}§o gy ht}{lwp 1§ pgpcted with
gﬁ.&: pyrancﬁ t(()rrlg 174@311&%5‘ by’\@dllc%y@ eaéd%@ oP e ImRdaI R RIP! €

trﬁ@tﬁ%ﬂsfﬂa’iﬂe -28d bo@R)trifluddider dlctByIlt efhetate Itfepﬂayid)sﬂiehz/yllipmyétecB glfrcoside
| uor ophenyl ) propyl ] -4-(3 '-hydroxybi phenyl - 4-yl|)-
18p Rempivalzafithelaliyl gr@mewlg;.pqlgi{lmnng)talast @gd tri-n-butyltin hydride

f?ﬁ(%)vﬁ by, l}}giﬁ%/ %;Fl%ﬁorrrleﬁs%}/g Bai’l'a 1¥1H &f(é/ahpdrplﬁl%@y A hﬂdr&e)n aﬁm[)gp%%re
L él))do]n@é)l}) Reﬁc‘hoﬁk&iﬂf Nﬁiheﬁylirbfmbﬁmyét]laﬂcs@hﬁmﬁde

azet| i n-2-one ) was stirred at_room
pt@n@@rtht trifatg mdﬁeyamé'?amndlsmgzeetmﬁlhmw ryridineagfgeh
méafag 38 Pot assium fluoride (0.10 g, 1.72 mmol) was
AETeH'4RA "t he reaction mixture was stirred .5 h at
roomtenperature The sol uti on was poured into et hyl
acetate and washed successively with water (2x), 1008
aqueous sodi um bi carbonate, water and brine. The

organi ¢ solution was dri ed _ov&® |um sul fate,
\er ed, Qoncentr at ed anrifi e cprqmat o

Q Sipi C | using et hill_Acet at e- hexd|

5% et hyl %cet@te to 509 tolafford O

S) 3 {[tert-buth\ (di et hy
0

pheny )pro -4- z()%netnwﬂswﬁbgm ny‘ Bhe 5
-on Oam I\/R

\/\

y

(3 57(d J:82H22H)73
J=28.2 6974(m12H) 6.8 (m IH, 4
(br s, 4.67 (t, J =6.0 Hz, I H), 4. 63 (d, ng
Hz, IH), 311)31(m IH), 1.8-2.0 (m 4H), 0.87 (¢
9H) o 02 (s, 3H), -0.16 (s, 3H) [00154] Exanple 55.

4'-{(25,31?)-3-[(35)-3-{[ter/-Butyl (di methyl)silyl]oxy
}-3-(4- fluorophenyl)propyl]-4-oxo-

- phenyl azeti di n-2-yl }bi phenyl - 3-yl
84tr|fluoronethégpsulfonate

(3i7?,45)-3 3-{[ferf-Butyl (di methyl)silyl]oxy}-3-
(4-fluorop )propyl]-4-(3' - OH
hydr oxybi 7/l - 4-yl ) -1 -phenyl azeti di n-2-one (0. 48
0.79 was Btlrred at roomtenperature in dry
di chl or opgt héne (15 nmL) under a nitrogen atnosphere)
JVPhenyl tyi f fugr'o th%neagl-l—f—o-n-k-m-de——— HO
o 0\<
0]
0]
Q( Ho HO OH
20 19
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(0.39 g, .09 Mol ), triethylamne (0.23 nL, .65 mmol)

and 4- (di nmet hyl am no) pyridine (0.02 g, 0.2 nmmol) were
w@Edasd4i2e8 successi on and the reacti on m xture PEEUS2004/037715

stirred 2 h at roomtenperature. The sol uti on was

poured into 0.5N aqueous hydrochl ori c aC| d (20 nL) and

extracted with eth acet at The or phase was
[0842Hed EM%M@@%WY\:&% f4-fluerop bo%QX%R?&FaaﬁYU 1,3-

bi C@%lboiwg&e wat er and brine. The organic sol ution was
OHFPRUMSVEr sodium sulfate, filtered and the sol vent
was renoved in vacuo to aford O
4'-{(25,3i7?)-3-[(35)-3{ ) I(Jhirrethyl)silyl]ox
y}-3-(4- fl uorophenylpyl O

- phenyl azeti di n- 2- yr_l pheny
trifluoronethanesul fonate as @ ‘e foam (0.56 g,
100%9 by chronmat ogr aphy over |ca gel using ethyl
at e- he e di ent o AGEIA
s R sorpenhls onirigna wig U B 47 RSN fasBeipithatl s s mL.
4?3 3 gé’% nz:ﬂoﬁ%ve(réjdlssl)lve% in téﬂ%h'_a/drbﬁurarB(SQ-rﬁL)l T(Hare%dtibn vxéas cooled
to3H9) °C [166B:50d baatrpheh@écetyl chloride (6.0 mL, 5.87 g, 48.7 mmol) was added

25, 3i ?) - 3-[ (35) - 3- (4- Fl hyd
qylp!dygi(rom@le %ﬁ&%%@@ iVt Wa?ngff {00%%%?@’%‘3‘“%’ and iR 18r 1.5 b

T Ao BSRRELSR) ol e s

OeR&P! widhed withtcort 1:dexaile-tatosytivdimae (6 mkaa alndwh&mintt {126 mL). The

and 30 sec pre-stirrin A 10- action
fidtrede gf@sjccwcpgprated dissolved in N,N-dime ylif%rmamlde (Yg} mL) %4d to this

mlz,,tuie v%gs g’ddgéi (L% &%)2 g’xa{z[)ll&lBoMWﬂéj Rt b shiul 1 oxy}

d{rﬂetﬁylmm@Pﬁm& Y5 DY 2 danotpasl sofide n]]hmmtlodlwasztlgrbq B room
phenyl trifluoronet hanesul f onat e (10((48 2 ted with
tqmpﬂra)turecfph%(i hynougsdgaent @ & )@lr@ip[prm_am %nﬁﬁ%psi ezg?:'%c ed wi
1
oL T TR S SR s v
s§tuf§1te{d], sotiRini Bichib0ohdte polatiyt @00 syll)i brenep@00 adt)udu_ﬁ@i) oye0 sddium
l%)ﬂ'%ms added, and the sol uti

d ]
pitatoreh and eonsgFRiha RUSFGEE v“v'aqi@ﬁ?féﬁﬁb& csiiqiiefign grom hot
iﬁoé’Fﬂ?é’fglt St (P Qflt"ﬁtslffy@ Ot gtt@ éﬁ%tﬁr@ o018 h. The crystals

tUre ‘an |Iut tate. The yello
vwedd Bltéred coldsindaskind itlc celd $So]bﬂipyl all/ccbl’ml 8(BmM) to afford (4S) 4-

%ﬁ?@'é&i&?&%ﬁoﬁb@“ﬁbﬁr Al dout 03 87E 78% yield
fgég%gﬁgg;%{sgagld ne s glrds ; gg%}% °W‘?f{f b%@?l’.@%ﬂ@( a&%t@rh)éxane), THNMR
(300 MHz, CDCl;) § 8.03-7.98 (m, 2H), 7.37-7.19 (m, SH), 7.14 (t, /= 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., /= 7.2 Hz, 2H) ppm

[00128]) Example 36. (4S)-4-Benzyl-3-[(5S)-5-(4-fluorophenyl)-5-hydroxypentanoyl]-

—

1,3-oxazolidin-2-one
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pressure. Pure dinethyl
(4'"-{(2S,317?)-3-[(35)-3-{[rerr-butyl (di methyl)silyl]ox

WQ 2603047248 PCT/US2004/037715
fiuorophenyl) propyl ] -4-oxo-|-phenyl azeti di n-2-yl } bi phe
nyl - 3-yl ) phosphonat e was obtai ned as a white foam
(0.26 g, 65% by chromatography ov r ilica gel using
et hyl acet at e- hexane (gradignt: %I acetate to
1009% . H NWR (300 MHz, A ’ = 14. 2,
1.5 Hz, IH), 7.60 (d, 8.5 Hz, 2H), 40d J =8.5

Hz, 2H), 6.9-7.8 (Mr12+F, 4.68 (L \J 5.7 Hz IH),
4.64 (d, J = 2.4 Hz, IH), 3.8 J =0.9 Hz, IH),
3.77 (d, J =0.9 Hz, IH), 3.0-3.T(m IH, 1.82.2 (m

%fsl%n%gl §Z? ng? !fﬁlorog{ggérl)(§ 0% tanoﬁ] 16 {80l 2PB (13.87 g,

tion met h
3162 nﬁn&g Was dishd18éd 13-d{lc[fﬂ(ﬁbhneﬁlahe/(4© mL). Into a separate flask were added

boreng mesiel Fu L sorbles (3 hmineny pimopy bREEEBIEES. 22
glpthgrgﬁtetrgl\[;bgié 1(’)12?};#&% | n'2gcﬂ ; CZ]BEBE@%M throlfede USRI, 1.9 mmol)

Qxﬁc@dﬁ@hlbkdlﬁéthaﬁes(m ailg. (Mis3Nixeire was 2dbledmol )5 YWaGcedmethpel bath) and
in over 5 mn. The reaction m xture was_stirred at.

thedietanerspbitian was addnd d\goquewé@]carg)@u}aéafe{ 50, Lhe 1paetign was stirred

é %‘[&%‘Haﬁég %@%@tae%ﬁy%‘fe@éu Ve )(}d@\n% tONn% hame(é’qélg)g%chydmgen

EéﬂoQﬁie sORBioR(UPRILS adPl M hQRoWBSIRlFiL addozy@ran @@pwﬁvely The
fate, filtered and the sol vent was renov

rmamy wey ppurdintowaien (0 mieandestrpted with @thyim@taft%gﬁOQ gel). The

e B S oL LA S P

thé gmrxﬁﬁf %hbd? o@&lsedmﬂl svEhe! filtéred,ahd @61€be(114=ated to afford (4S) -4-
[(3S>3 -(4- quorophenyI) 3 hydroxypropy

bdnzﬂé [(5$l=ﬁe€4yﬂlaczrepheuylh Szhy_dmyncrpmur Zoypg0bHis 1RBH; vehich was
S Id%g(sghsegu r?aﬁﬁ{?)lga\gljhaou% I E@Wﬁ%bls) ;kfg‘M%( g@%h%_%etgte

Féxan%le ﬁl\/ﬁ%@o NBH D, ¢13c13%|)7,3777 y) (Zn &H)m 192d-l)1 %3&& 2H), 7.02
(«;{H & HZ;L2H) 427214 6h(mAl—H) ,5 4 Mg(r{l M.H.)] 3 gg'{gd 21\43,@ %0 Haz, 1H),

b ??é?%a%%&ﬁ%?piﬁz T3Sl 7R St BhRln, ar

gﬁlemé Zy one
P ? 45; [ 35) 3 ( 4- FI uor ophenyl ) - 3- hydroxyproy I}]-4
{0®I29hy d Exayriplep}ie righ)-4-Benyltpli&Hyi-kert-butyidimethyl)silyloxy} -5-(4-

fluorophenyl)pentanoyl]-1,3-oxazolidin-2-one

s

(4S)-4-Benzyl-3-[(5S5)-5-(4-fluorophenyl)-5-hydroxypentanoyl]-1,3-oxazolidin-2-one
(37.54 mmol) was dissolved in N,N-dimethylformamide (40 mL) and then imidazole

69



2-one was synthesized in a manner simlar to that
descri bed in Exanple 42.

W@ 2003/04848 4- (3' -{[/ err-Butyl (di net hyl)silyl] oxp¢buptvenys771s
| -4-yl)-3-[(35)-3-{[""-
butyl (di met hyl)silyl]oxy}-3-(4-fluorophenyl)propyl]-I-
phenyl azeti di n- 2- one O 60 g,  0.86 mmmpl) was stirred

(2197 g,oftih@ nemqi)am‘edt tafrté) o 1 (Phlq)réde((ﬁé%a_ﬁoﬁﬁmaokqum added.
TR TR T

aéill ‘35(50 ﬂnL? bRDeMSted Qﬁﬂi NV ethyPdcef@0R{a88BD0aHLY. €The organic layer
over ni gh The reaction m xture was poured into an

\xaq weshes! with wtateofﬁ mﬁO(lNlé,dmr@@Qﬁlme igd oygsodium sulfate, filtered,

aphereeRE i Dhe RSB A e Ry Satien FmRelpdgh) o5 mL) by
hEJifngacQ qllfghpﬁblpinmuﬁﬁg@o&%@b&@&h r&afetwealsh The crystals

tron.” The m xture was ‘extracted with et d%/,( acetate
vanelfittéred ooldand eastsdutittoenldwsthansHé 8 ndude afeidudf)y4-henzyl-3-

GRsed fefrtglglrg\(cg o P oty b BhofIE T 3 Abolidin-2-

ond! ¥1f63(§43 gigbd %’Ef 1§9s 204itt B AR SO, WaS87.670Y pFiO BY (1:2 ethyl

rotary vapo on under “reduced pressure.

aéé’eiét'&héﬁénﬁ IH(IgEA)Rh @OOMHk L(CiDCl@hé z;aléﬂl B8 fry,dHHx§. 29 Gy 8. 2 Hz,
BRe 145 SO L 13 o 010, 3 a0arag sy s 10298380 m,

zﬁ@éﬁﬂ@g%ﬁ% ?gr adi gir?lt Pg?[%?%(t%ﬁ a()é%i? 2 610%3}3, 0.15
(NMH)(pg mwmm)zd(am;@] (384.0) =8. 2, Hz 2H), 7.39

8
P01 5. Gisapple 35, N-65LE)42FalTpiom )y Ermonsmmthylatefpiline
(d, J =2.2 Hz, IH), 3.1-3g2 (m IH, 2.20 (br s, IH),
1.8-2.1 (m 4FD ppm Ms [ N#HHCO ] 512 [00159] Exanple
58.
4'-{(25,3i?)-3-[(35)-3-(4
[ ]-4- oxo-I|-phenyl azeti di -2(§I}b|phenyl 3-vyl
trifl uoronethanesul fonate ,4 S)-3-[(3
S)-3-(4-FIuorophenyl)-3-hydonypropyI]-4-(3'-hydroxybi

orqpienyl ) - 3- hydr oxypr opy

rhenyl - 4-yl) -1 phenyl azeti ¢ 2-one (0.353 g 0.77

mol ) was stirred at room perature in dry

di chl oronmet hane (15 nlL) undér a nitrogen atnosphere.

Phenyl tri fl uorornet hanesul fonimde (0.38 g, 1.69

mmol ), triethylamne (0.23 nL, 1.65 mml) and

44Bebintoskifiyyl Adehyde . 0Xig, 120. (Xlﬂnﬁb [grep@red fron3- })rmpheaaﬂdmdlogous to

in successjon and the reactio was stirre
the preesstvre Srfgsitaghis &. alHaregiohie the ?r‘ﬁxewaga BeiFEd 6t ran%mwm L
dygamc and Bio-Organic Chemistry (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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hydrochloric acid (20 nL) and extracted with ethyl
acetate. The organi c phase was washed successively

wowral/oyrier, 10% aqueous sodi um bi carbonate, WetEBUSHNH037715
brine. The organic solution was dried over sodium
sulfate, filtered and the sol vent was renoved by

LY R00r AL NI LGS daRl SSRUE JRYTR, 35 1
etP?ﬂa?:P%te%h%l s LH}*bmhﬁnyl 3-yl

uor onet Hanes fonate was obtained as a white foam

[«0@%13]? 92- (Kﬂ%OX?)f“bmmnﬁ@d@wﬂW (5obeg, 2ﬁ19| mgml)gess dissotngd with
t t at Lo DLt t
Ve st S Tt (o i AL PP 1L gt

.. J =6, . o 2.9
withllsqplgﬁganél_ (Téhl(inzlr_rpd StPe f%‘gmgrfiwwa%d ?om 4|C_|) wpyberlnl%wf\-;/)srgclﬁtate
tdeMeliGithin 86Hhih &Qﬂﬁ@ﬂ) mL591as Gdled to aid stirring. The reaction was

-{(25,3i?)-3-[(35) - 4-Fl uoro nyl ) - 3- hydr oxypr opyl ]
stmfled ams@ °C-fohtnb la'z\ehlpld timepretpn &MI& isetwed m2 sldshyde present. The

re@ctl({rt was cqgleg wgh ftdl}g]él? %‘ h? Hmfitluﬁ WS S lél’rc]e)?i] \Swtléh% XOyIB% the
sold wés §X&Ged aRhRBMHea %@ tHé Arodrer Mhﬁd?l Wﬁtﬁi@& |w1’é31 helxane and air dned to
trifluoronethanesul fonate (0.15

afforsl(Ni{ () elR e(nldylax Her- bmn(qphe/rwllgleﬂwlezm}ambmg (3 %90&, 86% Yigld) as a

igfochP BB BT op O PR saaaf &Ry Stk B o/ 586 1o
1?&70493 3@1}134_ dryes £7-6 Q7 inneM), I7r09dl(arEJtJaylssfmi fien] d@6((ddt, J =

screwcap vial at roomtenperature. The
1m2;<1m5,e5m tHY, 43 AB g1V 2 1Bt 3.0 en 1 H). okplfdt @,/ TR 5, 2.8 Hz,

| led t heat ed ht
1. e ddT 2 A e B vas ool od o coom O
etﬁ@]” e"ﬁ“@ﬂ 4'55114&(4m5ﬁa ﬂi%r&esﬁahagn)eﬂ[omg; B {[tert-

aceta e.” The organi ¢ phase was wash
bﬁtydl(dﬂﬁ@thyléﬂﬁyl]wy}mWapro@nw)yl)amyﬁfh Pi@nymﬁé’dn@me

sodiumsul fate, filtered and the sol vent was renoved

by rotary evaporation er reduced pressure. Pur e
(3i?,45)-3-[(35)-3-( oro@wenyl) - hydroxypropyl] -
- phenyl -4-[3' - (4, 4,5, 5-t eraaret hyl - |

, 2- di oxabor ol an- 2-y| & phényl - 4- yl]azetidi n-2-one was
obtai ned as a white foasy (. , 879 by

chr omat ogr aphy over Y i 2t-Ayl

acet at e- hexane (gr 1 gny Cetate to 70% H
NMR (300 MHz, cDA 3" d 8.01(br §.,-IH) 7.75-7.85 (m

I H), 7077(m 15H) 474(t/ = 6.2 Hz, IH), 4.69
(d, J =2.2 Hz, 3032(m ,150(brsIH)
1.8-2.1 (m 4 135 896H) 24 (s

Foiey)- e omobonzsidohyde (2,79 & 883 Traol) and (5 4-BREYN-AT59)-5-
{[tert-butyl(dimethyl)silyl]oxy}-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 nitrogen 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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[00161]
(3i?,45)-3-[(35)-3-(4-Fl uorophenyl) - 3-hydroxypropyl]-I
wo plvsioyiqst- [ 3' - (4, 4,5, 5- PCT/US2004/037715
tetramethyl -1, 3, 2-di oxabor ol an- 2-yl) bi phenyl - 4-yl ] azet
i di n-2-one (0.020 g, 0.034 nmmol) was dlssolved in

t.h | d t 1 nL { t
(oGP Bt R MBI o g 3505 A RYGF IR B bigen —30
t % °@ 3?1{(1%&3 tﬁ\%ﬁ oro?eQi' 41 %5 8¢ bhd Elgen%h dﬁ&wf Hh %lamal acetic acid (6
enperature

e sol ution was poure

1Yy @& e, | ThereadliohAvasipbured dnt@Xt doRL0ET) Wi tmefla ¥tid solution
acetate. The organi c phase was washed successively

(MiStohLndlithy] acetate (39Rmb) weseaddedand dhe inaigtugg wias watmeshio room

f at [t d
RS0 2P SR BT Y b ang g v
w%@essepaﬁteﬁl THe lazgudoay RiySewRha&actelPlyGh(cigl acdtste G 8200/0). The
X 21.2 mm colum, 40%to 75% acetonitrile-0.1%

combinb OrEoai 43 WO ashed e e pgign icarbonat soluon, watr

a&; brgie(, ﬁnrr:ql O¥sF 88%8%% fa@ ﬂl)}%?%%l/dp?o(r)lﬁg:/rrt at%l The residue was purified

¢ h fford (45)-3-
o g;@gmﬁ'g@*;s?gﬂ? Mmoo 0

[(2R53)@H(S)s[2 -(algloxy)-4bronophenyl {slino)metpl et {{1gi=2. 7 Hz,

oyl cinrg A IR TRk ERESpris S dis 3 Seb - Db redlidhn--one

! | 1éxahe)3 MBS m}q*bxmqbanz
(ﬁfg g@ﬁeﬁﬂ%gpﬁgﬁéﬁkg‘ty% oléhen?))l'3 og“go :

[0018B) wekS)Sti(ZR.E8)- éﬂ(@tﬁmtlﬁl@@r‘hbmn@ﬁhnn)dKymhm)methyl] -3-

(Eiahy P AR o Rae T PP hRRDb A HT ;YRR fsotidin-2-

oﬁé { 16 Eﬂ SHMRS) (s dBsdReed it aﬂh}‘m&ls)m@tﬁﬁ tert-butyl ether (10 mL) and

di met hyl am nopyri di ne (0. 10 .8 Mol ) were adde
sumnectatcrc«esstq:mpﬁramce urider m@rag@n dmrbmnmhm lagetapyidai(12l wL, 4.5

R A R R R R R R

fRA6RASLBydrhRe THeTBMi6n RAI SR NPR rYGA REApOREHBS 1 Y B dlienched at
Wi th vva?l 10% aqueous sodi um bi car bonate and bri ne.

rokine tamm;&nume veith glamlracmsaaﬂd (160 19y end partitionedsbatWwednesthyl acetate

f| |tered and t ol vent s renoved
o WEGF 804 BRoTsior MG PR PE R E uracted gt et hcetate. The
é‘gﬁiﬁ%&’ B%Qﬂﬁrlﬂ'er@&&re'\ﬂsli&f Q{TE Uﬁgtﬂfa‘%é& Jo@ﬁﬁ‘ﬁ Elc%‘énate solution,
tained as a colorless oil (0O 919 by
mtar,dmneogmabmer whmnsulfatc,a"llg?ew zusﬁ qmgcmtltaydd The residue was

E?cg{)gclﬁexa a&gy_'a(w 6%1@%2/0 % t t%ﬁ{)& aetate- hf:x%qj:) to afford
(ilﬂ')fS)pP-fQ (allyloxy)-4-bromophenyl]-3-[(35)-3-{[fert-butyl(dimethyl)silylJoxy}-3-(4-
fluorophenyl)propyl]-1-phenylazetidin-2-one (816 mg, 87% yield); Ry 0.56 (1:4 ethyl
acetate-hexane)

[00134]  (3R,45)-4-[2-(Allyloxy)-4-bromophenyl]-3-[(3S)-3-{[rert-
butyl(dimethyl)silylJoxy}-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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[00163] This reaction was perforned using a
Per sonal Chem stry(tm m crowave i nstrunment set at
waoerosmk72absor bance, fixed hold time and 30 secPCT/US2004/037715
pre-stirring. A 10-nL reaction vial was charged with
3- chlorophenyl trifluoronmethanesul fonate (0.60 g, 2.30
, di methyl phosphite (0,42 4.58 nd
rescheh il BB A TRIOGER ang LerGie PGy PO BT RSl p) (220 .

Ol\f9t t he 7 g?éj g@h@%ﬁt{%ﬁtﬁ u Fé} Lﬂ ﬁlgrg%ﬂsa%lgﬂlt :‘é)%% floff h at room

t@hpmaﬂd echctibhwasdiluted with eas1 mww echshddt tvice Witk INat
of nitrogen and seal ed. The reaction m xture was

bydeechlorigiapidasaturgigd sodipmdicabaneteolusionowates addums, drisd over
d thyl
SR e e RRGATAS o AL QU S e

cOh@nfrated 204 pluifed byachroha@graphe(403odlicaped,ud% ad 8)% ethyl acetate-
filtered and the sol vent was removed_ by hﬁtar
rig '@ﬁﬁ?ﬁh

heyansd taefifod (Bhderd( ol pydogyphenylpg

o BB PG PRRRE D AR BRi 2 e (104
8304 ylem)ge) 0.38 {INg ey hatktatcRixah®:; HEXaM (3(0@%9!&9@1)&,5%7 28-7.18

acetate to 100% . H NVR (300 Miz, CDO )
(61, 7.05-6 52 4o O, 5.1, 115, 493 (el = 2 Tip 100455 Cty. 37 5.4 Hz,

1?@ bEg(dU 723 é g,':igH 1}17)5198 1%37@?'%5131 s (g’a}ﬁ]aggg(s 3H),

n{ (Misi H]" 581.7
BI s(dl tlgéﬂ]%yl i di ﬁg%cet on &}pal | adi um( 0

[00L8S] 1 | dyaimpieddy] Ghoshderooot (g R R e r—_
SOREELPE Bh G Pr BB PGS -hus by PR b gy zetidine2-

O(ng chl or ophenyl ) phosphonate (0.50 g, 2.26 muol),

bi s( pi nacol at o) di boron (0.70 g, 0.27 mmol) and

pot assi um acetate (0.3 0.30 nmol) were mixed in
dry di oxane (3.0 ntﬁ* ; nperat ure under a

ni trogen atnospher gt gi te flask. A portion of

t he pal |l adi um cat al y§t ®ol utifon (0.20 nL) was syringed
into the flask containi aAg A hé
this m xture was heat e§ gb C.\Ad¢
portions of the catal y oluti gff wa syringed into
the reaction mxtureBafter 4 h and 8 h of heati ng at
80 C then heating was continued-OYerni ght at 80 C. The
reaction mxture was filtered throoNgh Celite(r) and
the sol vent was renoved by rotary evaporati on under
(Bﬁd@suee(mmmm-hydrmamm@mﬁw {cﬁwbxsﬂ(dimtwasimmg

et hyl acet at e- hexane (grad t hyl . .
-3- (4yﬂuorop enyl)propyl]- 1-ph<(3nylaze{1 1n-2 one fl %4 gy 1.79 mmol) was dissolved in

anhydrous dichloromethane (5 mL), anhydrous N,N-dimethylformamide (5 mL) and

onal 0.2 nL

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-butyldimethylsilyl trifluromethane sulfonate
(1.2mL, 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
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9lacetate to 80% di net hyl
[3-(4,4,5 5-tetranethyl -1, 3, 2-di oxabor ol an- 2-

wQ kgoploenzyd | phosphonate as a col orl ess oil (0. 4BCTYUS20b#/037715
NVR showed a 60:40 m xture of product plus recovered
starting material. This mxture was used as is in the

R B S B A P LR B A

| .
e%k_l? acleé)tefgﬁlg(tg%&zxgl’;m%d H)aizéax%c ;z?'élzssv}erg I_I)v\)%}beg r}’]l?ﬁh I\/OSg [I\ﬂNlH}_){_ﬁﬂoc%ffozr’lc acid,
sdt@dtetd]|sofidm pioahate ohativml wa&it (4 (des){a@ briBe, dried over sodium

s&liﬁé Ef{}qe?geg’qrégw%éif,{no o e d %y cmo%%[coog)éz}/&gl%ﬁ)a’ !g sﬂlca ggl ?" o to 85%

-3 - d OH
e%@ffage%)[%%}{%iggf@d@ Aﬁ%’%ﬁg%% rrerlhyl )silyl]oxy}p
blxgItinetByl s(131$0xy3 phdryD)-3-[(3S)-3- {[tert—butyl(dlmethyl)silyl]oxy}-3—(4-

R e R YR A

%e%té)ﬁsd' 2 5%@%@1’3@{) Mx‘%'%@g?)éj?%t% oRf @},852—18,279.09-6.91 (m, 6H),

408l aujatz@dﬂz, }g%&mpﬁ mmzaqwqwﬁ (zida/l p@n@sSJsum Hz 1H),
carbonlanﬂ§ nmmol) were nmxed in_et g
1.96-1n89 ( % 03RO 0-8¢ (8 FH), Bt G0tk 038 (vt -0 o (S H), -
Ogggx¥ﬁﬁ?ated by bubbling nitrogen through the m xture

i whi 1 e stirring.

[oTﬁBG]akl E&ﬁlﬁﬁkhﬁn)ﬁLmﬁﬁﬁi‘-‘{ 5) 3981 3- E(BLB')«IIF@ pért-(bﬁty(lmnﬂéthymlyl]oxy}

added and the reaction was heat ed

3t(Adbrorephenypsepit f-oxefl phepylééf‘éﬁln-%ﬂgpb@a'é@%ﬁe was
cooled to roomtenperature, diluted with ethyl
acetate, washed with r and brine, dried over
sodi um sul fate and cp tratgd by rotary evaporation
under reduced pressyxe he-<¢pr oduct was purified by
chr omat ogr aphy ovel si{icd-gel using ethyl

acet at e- hexane (gradi g% % =
afford dinmethyl (3" -{
butyl(dinethyl)sily%g 3
/-butyl (di methyl)silyl]oxy}-3- (gr-
f1 uorophenyl ) propyl ] - 4- oxo- I-pﬁsyilazetidin-2-y|}biphe
nyl - 3-yl ) phosphonat e col orl ess up (0.065 g, 84%. H

(ﬁygﬁﬁﬁ%ﬁ%&wwwgﬁé&g Ebeﬂ%i(d efgylﬁ yllsxylk 3-(4-
= 3

R P iy oy D 45 g

afilsydr@t)dicHlodeflane BHnL).04-Timethyladtiopyridin2(1§smg3Hp nppol) was

added followed by acetic anhydride (280 pL, 302 mg, 3.0 mmol). After 1 h the reaction

-g-[(35)-3-{[fer

was filtered through a plug of silica gel and eluted with dichloromethane. The solvent
was concentrated, azeotroped with toluene and purified by chromatography (40 g silica
gel, 1% to 85% ethyl acetate-hexane) to afford 5-bromo-2-{(25,3R)-3-[(3S)-3-{[tert-
butyl(dimethyl)silyl]oxy}-3-(4-fluorophenyl)propyl]-4-oxo-1-phenylazetidin-2-yl } phenyl
acetate (245 mg, 78% yield); Ry 0.47 (1:4 ethyl acetate-hexane); 'H NMR (300 MHz,
CDCl5) 6 7.38-7.16 (m, 9H), 7.14-6.94 (m, 3H), 4.69 (t,J=5.4 Hz, 1H), 4.64 (d,J=2.3
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[00166] Di net hyl
(3" -{[terr-butyl (dinmethyl)silyl]oxy}-4"-{(25,3i7?)-3-[(
WE3)058472hg er t but yl ( PCT/US2004/037715
di met hyl ) sil yl ] oxy}-3-(4-fluorophenyl)propyl]-4-oxo-1I-
phenylazetldln 2- yl }bi phenyl - 3-yl ) phosphonate (0.047
0. 058 mmlw{ was stirred at roomtenperature in dry

Hiet Hh3a)6 @dd,d 5 47nady 2:3 He, 1 Hd G (¢ s pifarle78 ot 410s L8R G.

SHAEOTER e €l eolf PRI B SHO R (B

[0ARPE" awﬁﬁpleme (SRI493-4.98, 3\Aﬁﬁ1y8fbbt§lﬁghéﬂ?l-ﬂ w)tmg?,s') -3- (4-
acetate and washed successively w wat er (2x
flapiophenyla-hgdgaypropd bl tphemlazetidinef-pred over sodi um
sulfate, filtered and the solvent was renoved by
rotary evaporation und educed pressure. D nethyl
(4'-{(2S,3i?)-3-[(39) -

{[fel/""-butyl (di et hyl
opyl ] - 4- oxo- | - phenyl aZ® -
3' - hydr oxybi phenyl - 3- y| Jp¥ wonate AaS obt ai ned as a
colorless glass (0.041 5 § gdirectly in
the next reaction w hef p i cation; MS
[MH 688 [00167] Iutlon of di net hyl (4'-{(25;3
>3-[(35)-3-{[terrbuty

di met hyl ) silyl]oxy}- 3 (4 fl uor ophenyl ) propyl ] - 4-oxo-1 -
phenyl azet i di n-2-yl }°% -
hydr oxybi phenyl - 3-yl ) phosphonate (0.041 g, 0.059 nmol)

in dry dichloronethane (5 nlL) under nitrogen was

[(MIIGB]ad |Lmnchamhdcdmphng)m|ethnéolhgj' StBramw-2-4(25300r:[(3§)-Bd[rers-

MG LR S et
E:)éltat% 00/ @@6’ ﬁgn(ﬁ?g/ﬁé SSnBiRALHIRD- H&ﬁﬁ)){@ﬁ@n{ﬁ bROME acid (29 mg,

er and acetate. The ofganic sol ution
snmk)hwﬂhslaon@satmbtoyum {hmba aed de{OZXgexated ethanak(l mmhe 2.0 M
organi ¢ sql uti

R et ] Y S P: vesl was o
ﬁ&ﬂﬁ??g‘%{ %ﬁmﬁgﬁgﬁ&g ss»bhla{ M&ﬁm(@'ﬂ@ gsy (ﬁ}SQnMYBg yeas added

puri by rev ase HP (Pol aris
and the vesset pliged agéiﬁ)"/d“h@reﬁ&%namstlmaﬁed to T@2Q fdr%.5 h, cooled, diluted
trlfluoroacetlc acid in vvateri? t o af

With watepand extrasted vx[lf(hyg)yj geqtafe £2 ¥l g% H@H@‘Pfd qQrganic layers were

Ry!
‘%%gé’@ﬁ“g ) Oxy’blllrp e ,%&O ver WOS f {:) nf?icepeéig Icé(ﬂcgrsl’tr%tec\ll\%t?d purified by

cnmnmgré@qu gg;;lng% 20% tulvao/.( QB abbtate-HERArEDo z(tjffc&d@ {(28,3R)-
17
32[(?1$F$z{[t¢ntr}>uty&deeet wsﬂyllaxsé %(‘fqgluorpph@nyaprf@ylé 42@%

p}ng%ﬂ%zé 1§1€X2a %‘al(iglhé/?&cyﬁﬁﬂényi\@ yﬁ Medde ?ﬁf}ng,[@% {jﬂeld:} 991@ 0.34(1:2
efhlb hcetatdhéx fre Y, BMR €300tNMHz) CHCANBYd4e?.1 7 (8; HTHDHND.PES00 (m,
5¥-[|),) 6% (ddd, J=8.1,2.5, 0.8 Hz, 1H), 6.03 (br s, 1H), 4.67 (d, J=2.3 Hz, 1H), 4.64 (t,
J=5.6Hz, 1H), 3.26 (ddd, J=4.8, 2.5, 2.4 Hz, 1H), 2.27 (s, 3H), 1.94-1.73 (m, 4H),
0.84 (s, 9H), -0.02 (s, 3H), -0.19 (s, 3H) ppm; MS [M-0Si(CH;),C(CH3)3]* 508.0
[00139]  4-{(2S,3R)-3-[(39)-3-{[tert-Butyl(dimethyl)silylJoxy}-3-(4-

oxy} 3-(4-fluorophenyl) pr

fluorophenyl)propyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-3-yl acetate ( 70
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93gl ucitol D d ucopyranose (1.0 g, 5.55 mmol) was
dissolved in 5 nL of acetic anhydride and 7 ni of

w@yoosdings at 0 C. To this m xture was added  PCT/US2004/037715
4- di met hyl am nopyri dine (200 ng, 1.63 nmol), and the
reaction was stirred while warmng to room

BTN pias SOOI BF 1 RV BT g i) S 3l
dx\%ggvﬁe%ff@\;vé@fr»}tr efe%@mnf{lgg P2kt 2%@ theYBRtion Hifed §836bmABmperature

our ed r and extracted into
fdi‘llcﬁll Toloert(B ane) 4nd nrethahot(y) mLY herecrddediawd thayerctiomene

céﬁggéa?%m“@%g@ 8 G o ﬂh"&%&i’ac{ (e D R Aoxy)-3-
(ﬁﬁ%rfg?ﬁ%ygéc SRR @g@g&? A ;*895) 1$hSh1hfefdfd-one which

w%s%gﬁ\ﬁﬂﬁmpﬁnggigga@?Mghs 4Déglucopyranose 52.10 g,
,2,3,4, 6-penta-Qacetyl -
[QQ180 L ueb%wahﬁéé) % {[fertgeutﬂ(@@%mafbﬁl)‘y?m} A @Biopernepypropyl]-

432 gl PG PIT2E P e g ined s B GLIZMIRED e
dRtdlvéEia atbiohirileds MIr)gint eransfermed termiﬂ:trup}éene'ﬂoﬁtc@lﬁlﬁ% 48%
et hyl acetate-hexane) after 18 h showed conp

bedx;]péhlﬂp@ peid (bFnIt)WéaSsafié‘?q drapwisa paqd thg reaghign ﬁ%ﬁf?ﬁﬁ%ﬁ T8eMof
Gl L3R I SSRELATLES LM ol ) an

tramdferréd ohl fdsk wehtaimng (127X phofphate) buffée (BOmbY. eTheSpid iofithe solution
sul fate, filtered and concentrated to afford

was adjasted tast. - Ovith seipraiedsodyiny bispppaze §‘}}Pﬂ?ﬂ* p getracted with
BB R A AL Wi RO s

bRuFRhate 30LhtiHO (Z)J),ewStldﬁ pens,idoied \oasr @dﬁh&dsulﬂtb Iﬁll.teﬂ:ﬁ concentrated
1, 2-di br onpet hane. 3-di br onbbenzene

andmm}ﬁmd@y céwé@roaltapby élatgeﬂkl%i g@éé‘& atorﬁ&ﬁ?e’f sindl q@%ﬁareuhﬁxane) to
8 e(gRg?é‘) "tgrz.d Hfh?rm&l% iBfn3 8}|§)°§J)? (385-8-(4 TRORGHEMD-3-

e‘rea on-co

h?dr@xfpr@p)tl]ill IphefY@eatinl2-one B3ghgaopyyiekd 3y H mmmme MHz
80 mmol in 8nL of anhydrous. diethyl
)03 J0e LA g@s Reon. Dt £ 3R (ks bl add P g,

I d
s BrEr S AR SRS TTRPL SOHE P AU B2 3, g, 1,
21080886 (1M 41 pfdn; LMY H}*stsh oevMeT]” 58200 3 L of acet | c
acid (to dlssolve t géfSlun1salts) and add

ﬂuc’roplellg’%J ?)oy %ydroxyprop fazet%mez &d and

F

Q

N

BrH F

HO

Synthesized using a similar procedure as Example 39 starting from 4-fluoroaniline and 3-
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concentrated in vacuo. The white pasty solid was
di ssolved in 15 nL of pyridine and nL of acetic
wapdganizde. After 20 h at roomtenperate the reParUBmo4/037715
was poured into 150 nL of water and extracted into
di chl oronet hane (3 x 150 nlL). The organic |ayers were
i ne, washed wt drochloric acid (3 x 50 nL

bmm@wnéa}@hy%ﬂm%y%?%fsm PHOLSCHRE ZEOYR A (5B el lﬁﬁgg 48%
h?éﬁrogg{}ﬁ %Jgé{ fl&%ég%déh? &)g‘ ool fﬁ%& %a Qhr%'rda'té‘g@a&?rl (Slllga/ Bel,

10%b@/aetnyl&cmatenm@a@m@hﬁ%rdl (5R aajqw} brdmc(p'.&enyl) 1 -(4-
br onop henX 2 D-glucitol (Q. nmol , 459
faprophynyA)s 3 43 (4- ﬂ‘ueamhewlm Alyqlr&@%répﬂiﬁzetldm Sone (86 mg); '

R G e R TR R ] .qﬂH)

4I7lj)(1- So= 938 HA, 11, 4:5ﬁ(leHZZ4Hb|)1H)433© (ﬂ@u JJ= 4:9 24&24 Hz 1H),
|H), 4.23-4.32 4.08-4 g) .85 (m
2112)(bps,dgD)( 2,063k 6(12, nps; MS)LM @@zl 168 1 84 (s,

@ e st 13 a5 AR RS S%ggluomaenyl) 3-

hi&d 3.3-1d B0 asktidin-b-shedi br onobenzene
g L{ﬁ%ﬁﬂ] 54 ?%"?@%‘%Cg’?% I% anl’?ydro

(4 brormphenyl) D gl u€iktal was obt ai ned (45%yi el d,
white wax). R 0.3 (40%I acet at e- hexane); H NWMR
(300 MHz, CDA ) d 7.47 Xd.4{J =08.4 Hz, 2H), 7.31 (d,
J =8.7, 2H), 531(d 83—/ H, 5.21 (t, J =
9.9 Hz, IH), 5.09 , 4.37 (d, J =9.9
Hz I1H), 4.12-4.33 . 49 b 2.09 (s, 3H),
2.06 (s, 3H), 2.00 . 5 ppm VS [ MtH|
488.4 [00172] Exan'pl e 64 Fydro-1 - (4
-{(2S,3i?)-3-[(35)-3-(4- fluorophenyl) 3
hydroxypropyl] 4- oxo- | - phenyl azeti di n-2-yl } bi phenyl - 3-

zD; citol
Y8 RysohSitend -1t pommpsp bR -d ey
h ﬂmﬁ%’ﬁﬂﬁ%ﬁetﬁcﬁn&%r& (23 gl 10D &RRALLY WWas coupled with 3-hydroxyphenyl
g I oxabor ol an- 2-yl ) phenyl ] azeti di n-2-one (51 g mt;)
bgr@@aqﬁﬂ&ma@li&(m@ol)@ngemst@dard Suzuki conditions illustrated y Example

gy PhECa BF Shbtyaigpnfl (X B, oty o PRIl b bond
(3 RUSENe4-AGrophey - [@F)- @{Mﬂ@ioph&lﬂ)@hyd@f{yﬁo 1]-4-(3'-
pot assi um car bonat e was ded to the mxture foll onwed

hmézrosyl@ph@ytzﬁ -“Yerqtidki-2-one (kﬂ{émt pHegidn Ry Ba0I(hdicthl agetate-
hosheS it KR SROWRD, 4BELYS 95727 %0 L 9, 7/3%8R22 (m, 6H), 7.10 (ddd,

7.7, 1.6, 0.9 Hz 1H), 7.04-6.90 (m, SH), 6.84 (ddd, /=8.2,2.6, 0.9 Hz, 1H), 5.10 (br s,
.lH), 472 (t, J=5.9 Hz, 1H), 4.67 (d, J=2.4 Hz, 1H), 3.16 (ddd, /= 5.0, 2.6, 2.4 Hz,
1H), 2.26 (br s, 1H), 2.08-1.88 (m, 4H) ppm

[00143]  Example 45. (3R,45)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl}-4-(4'-hydroxybiphenyl-3-yl)azetidin-2-one
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with argon then heated to reflux for 4 h. The reaction

was cooled to roomtenperature, diluted with 5 nL of
wawi0e1047248and extracted with ethyl acetate (3 xPQBUS10P4/037715

The organic | ayers were conbine, dried over sodium

sulfate, filtered, concentrated and purified by col um

chromat ography (12 g silica gel, 5% to 95% et hyl

acet at e- hexane) to af f ofd_10. 5 ng (13%

of (1,9)-2, 3, 4, 6-tetra-®tyI-I,5-anhydro-I-(4

-{(25,3i?)-3-[(35)-3-(4- 0

f 1 uorophenyl) - 3- hydr oxypr opyIN—=f4- oxo-

- phenyl azet i di nH@-= 3 -yl)-D-glucitol as a

clear oil. [00173]

S)-2,3,4,6-Tetra-6>- @ 4

-{(2S,3i?)-3-[(35)-3-(4- HO

f1 uorophenyl) - 3- hydr oxypr opyl ] - 4- oxo-| - phenyl azeti di n-

2-yl } bi phenyl -3-yl)-D-glucitol (10.5 ng, 0.013 mml)

@? 2 djhﬁ -§h§’rﬁ§pfie§y]?—'li@ﬁ)rggg % gm 3%?&%%60 )vvat er
h&&o%ra%m]azafﬁtﬁn med;deqmz ﬁfg 01089 tHnkolF tveag é(ﬁiﬂ)le’ﬂtwﬂﬂﬁmﬂi‘ydrox(};phenyl

erature overnight. LCVMS of the solution confirmne
berons! asick(18ang Weist merel)amdensianserst $uzulsi pmediionallusisaed by Example

“f Sroree R Srobialt b i VBB TR Phteiage) o afford
(3RuSY Be4-HIGHEh 5)Q (BS)- ?-f(44ﬂu6}1)§héiqy®6m&59yﬁfol%il} z_(mn

colum, 30%to % acetonitrile-0.1%trifl uoroacetic

hmuybmhqml-&yj)amdm -2onel (27 BgP3BBR) IR, 4 hk(Igkgthybaretate-

héxanelo ﬁilgﬁg}# Fayc)gﬁﬁ%{;é% %é%ﬁ?’% 403 3279 m, 41D, 7.04-6.87

| | | | -
(r\i/l\ﬁiéﬁpx %MZ(EEG % AiH); ﬁ%k%ggywnx r}gby 6)7(@'.9* EQ'H?E() éﬂqiﬂlﬁ (ddd, J =

51322-522-1)41‘1271514 zzzsz(mlHimmssm BQPI(lm 3H), 4.61

t, =6.3 | H),, 4, d = 20, : , 3.87
sl <ol Sttty s L hap oG-
-2Zn3ni&elifin-2bhe 1.89 (m 4H) ppm M5 [MOH
dg’gx@?‘)[)%)%?i»] Eﬁarrp | e 65.
(15)-1,5- Anhydro- 1 - (4 25,31 ?)-3-[(35)-3-(4-fluoroph
enyl ) -3- hydroxyprop - 0xQ- -phenyl azetidin-2-yl }
- 3' - hydr oxybi phenyl -3 = RJ OgI uci t ol
(3i?,45)-4-(4-Brono-2-{[/er{-butyl (di methyl)silyl]oxy}
phenyl)-3-[(35)-3-{[/otLe C
di met hyl )silyl]oxy}- G
ryl]-1-phenyl azeti di one ( 42 g,/70.60 nmol ) was
di ssolved in 15nL &F di oxane TH a seal ed t ube.

SR G R B s B Sr R heiaom BShASa

bromobenzaldehyde. The benzylic TBDMS protecting group was removed using 48%

hydrofluoric acid as described in Example 42. Purification by chromatography (40 g
silica gel, 10% to 90% ethyl acetate-hexane) afforded (3R,4S)-4-(4-bromophenyl)-3-[(3S)-
3-(4-fluorophenyl)-3-hydroxypropyl]-1-phenylazetidin-2-one (982.6 mg, 75% overall
yield) as a clear film; R, 0.45 (2:3 ethyl acetate-hexane); '"H NMR (300 MHz, CDCl3) &
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, J= 7.4, 2.3 Hz, 1H), 2.24 (br s, 1H), 2.03-1.86 (m, 4H)
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bi s(di phenyl phosphi no)ferrocene] palladi um()
di chl or onet hane adduct (14.6 ng, 0.018 mmol) were
w@odwed4ausl t he reaction was degassed wi th ar goPCEHOS2004/037715
heated to 85 C for 24 h. The m xture was cooled to
roomtenperature diluted with 50 nL of : ethyl
acet at ehexane, washed with 100 nL of 0.1 N
ppmydr ochl ori c acid and 2 x 100nL of brine. The organic

AR LSk SO A AMACREAME: £ cme

3%0%90%@?@&,})1!3169&11%5&& acetate and concentrated in

acuo 5] "The resulting brown oil which is (3

,4S)-3-[(39)-3-{[terf
97but yl (di met hyl ) si | y} - 3- (4-f 1 uorophenyl ) propyl]-
4-12-{[rerN

but yl (di rrethyI)S|IyI]oxy} 4¢ (4, 4,5, 5-tetramet hyl -1,

- di oxabor ol an- 2-yl ) ph henyl azeti di n- 2-one vvas
di ssol ved wth N
(15)-2,3,4,6-tetra-0O tyl-1,5-a roI-(3-

br onophenyl ) -D-gl u&tol in 4. '6 nmL of toluene and 0.5 L

Sg%tagsag os% aslaglge p%roggdélfe all\'ls %tm% € 5éjgpal%ng k%ona §1i¥8%nd 5-bromo-
Utiameb 6o kIR aY pbpasdanisi) Pstbtcidid dBsfibed Byewaind étr 41.,

réaction was degassed three times with argon then
Totzahaziion Hettozs #LL000Y, 4355-4338)f The benwylic ) $ peotecting group was

d il
rep oy e o) e Biori e CR PRSP, PLiillaitn by
chSXRRGr &I 2 @%ﬂk@g@l i &0t 96% eyl az{dme%gﬁfe? ety @ (3R,4.5)-4-(5-

wer e cornbine, dried over sodiumsul fate tered,

boonepyridira? ¢8- 23St 4-fluewphsnydol hymom@%}bgh@ﬁwewﬁ one
(g#?l A S%‘i rarlrbylo/@g]%a & %Ilmy k 6%9 hhy?x&ta%-hgfane) 'H NMR

ra- ; |
(e Brifsless @ (s ehy ) @qag?@u 03 3'j 631z mbgf 34.7.29
(s BELL YA 34 m(‘hymb '710%@ Bk, ) 48207 223 1, 18, 475471 (m,

ot GoDT T R e 2 3T 48 e B1F B azfto'oi’%?s] i
[W%%L'na'Ex‘ﬁﬁglé m*g@m sehys %&%@b\lﬁs‘énm 30[(§i9 srt4 ﬁﬁorophenyl) 3-

nmet h of triethylam né fol
hedropvprepylideitendazetiflinadose (2.3 nl). The yeI I ow
m xture was stirred at roomtenperature for 24 h,
extracted wth : ethyf gcetate-hexane (3 x 100 nL),
dried with sodi um sul e, ahd concentrated in vacuo
to afford (15)-1, 5-
anhydro-1-(3" -{[fer/-buty
S,3)-3-[(35)-3-{[rerph
di met hyl ) silyl]oxy}-3&(4
phenyl azeti di n- 2- 5 HO
h

((di met hyl)silyl]oxy}-4"-{(2

propyl ] - 4- oxo-1 -

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% ethyl acetate-hexane) afforded (3R,45)-4-(5-bromo-2-thienyl)-3-
[(39)-3-(4-fluorophenyl)-3-hydroxypropyl]-1-phenylazetidin-2-one (212.4 mg, 23%
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y }bi phenyl -3-yl)-D-glucitol . [00177] The final
deprotecti on was acconplished by dissolving (IS)-

WO 2e0a/0lmeds o- - (3 PCT/US2004/037715
-{[*-butyl (di nethyl)silyl]oxy}-4"-{(25,3i?)-3-[(35)-3
-{[fcr/-
butyl (di methyl)silyl]oxy (4f|uoro hen

% yl )} prop £
o@mlllyaqitﬂl)eatayll ‘Mlzléft socBuan20 131} SleﬁﬂbWFaI% C)D-é NMRt(300 Mz,

G rabr 2l GeitD: b Trodlt Bt Pere sﬁ HEAHD. 689 (0d, /=

bef‘B%f ﬁ%lﬁgﬁo@m (@ heonews nahi 2 I\XMJLIS 719, mH)o_@ 24M.19 (m, 1H),

sodl um xi de "and 50 KL of 1M sodi um phosphat e
2104 does, lpH-‘J 2.04;1 8K tm.ad)ggpnmi nt o et hyI acet ate (2 x 100

(RR471 G ol 39 <o kel P e-HEpRp B SRy ok ordpyiRa-5-G-
@Qgﬁgglﬁef{ng@ﬁ%ﬁhﬂ ZV%E%%@ eﬁﬁM@oﬁ@W' e was purified

ase aris C 8-A On 250 x 21.2 mm
colum, 30%to 9895% acetqnitrile-0.1%trifluoroacetic
acid in water) to aff09 g (74% of the desired
(IS) I

5-anhydro-1 - (4' - { (25, 3i ?) - T{35) - 3- (4- f | uor ophenyl ) - 3
- hydr oxypropyl ] - 4- oxo- | pheAyl/azet i di n-

2-yl }-3" - hydroxybi pheny - 3))1) D\g| oFasaV\,hite
solid: H NWR (300 Mz, Jeor*D A, (AdF I = 6.6 H,
4H), 7.34-7.21 (m JrH, 7. ,oJ = 7.8 Hz, I H),

7.07-6.97 (m 5H), @ J =2.1Hz, IH, 4.61 (m
IH, 4.15 (d, J = 9. Hz,IH) 3.90 (d, J =12 Hz, IH),
3.70 (m IH) 3.41 (mO4H), 3.16 (m IH), 1.99-1.93 (m

4H) ppm NS [MO—I] 612. 6 [00178] Exanpl e 66.
(15)-1, 5- Anhydro-1 - (4' -{(25, 3i ?)-3-[(3S) - 3- (4- f | uor oph

RYs)-235-B idin-2-yl -3-(4-fluorophenyl)-3-hydroxypropyl]-1-
(gy)dar 0)2(1ypr orrc))i/no]pyrl 0> y? [heS)ny (azetl din Y) 3Ry

roxy
}ﬂlepjflezqtlldim.i’.-}oln)z 95! gngu@oﬁ binn@b; wisesypled vathﬁzimtrpxm%ml &eronic

éngglp 1 Og?qxglpbém%i Sg%’é’ﬁﬂ quulgl conditions illustrated by Example 42.

() h
I?flflgg(;qg&é B}A é}groﬁfgﬁirﬁgéﬂ(ﬁg '@%%)g{l@a QEIU C5%Qb 100, RHDL Becddte-hexane)

aéfdn@&dt(éRH&)S [lﬁwraamaﬂmrpph@y@+3umrdmypr0pyll-4 [5-(3-

b e R e PP K i g

1@ o H (81 e&wé&w@hmﬁay "H‘NMR)GOM#@U%% b &8s 8@ J=22 Hz

e solid

ﬂ@d 7. 818 éddSJ &2 2. 341'1)! 1H), 358677 &IB(HQ HH)BHP9- 7722c(m 6H9,77 {3702 (m,

il o8 G § e 3dis o601 @ g 4 5 2 e e e 72 m,
0
i}?ms 2%534[%2 Ngrm 114)”2; 2ogb11§ 16924191 902m038% 199 Gy, HH)ppm; MS
[M+H]" 469.0
(00148]  Example 50. (3R,4S)-3-[(3S)-3-(4-Fluorophenyl)-3-hydroxypropyl]-4-[5-(3-
hydroxyphenyl)-2-thienyl]- 1 -phenylazetidin-2-one
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[00179] Exanple 67.
(25'/2i7?,35,4S ,61?,71?,85)-3-Orerr-Butyldinethylsily

WO 205844 - PCT/US2004/037715
tetrahydroxy-6, 7- O-i sopropyl i dene- 1, 5-di oxa- 2- ( 3-brono
phenyl ) -bi cycl o[ 3. 3. 0] octane 99HO "-Butyllithium (31.5
m., 41.0 mmol, 1.3M hexane) was added via addition
funnel to 1,3- di bronsbynzene (9.64 g, 41.0 mmol, 4.94
mL) di ssol ved i n anhydr qus t@trahydrofuran (30 nL) at

- 78 C over 30 mn. The jgddytion funnel was rinsed

reacti on was al |l owed
this solution was ad
5-O-tetbutyl di net hyl sify 18 i sap opyl i dene- - Da-
gl ucurono | actone (4 .
according to Tetrahs Asymmetry 7:9, 2761, (1996)]
di ssolved in 30 nL oRNanhydrous tetrahydrofuran at -
78 C and the reaction stitred for 2 h. The reaction

CRTATEIRAA 0 tophst gmmian..
phenyferetitdin-Bond t%) T macd. il%lmwafh) waroagledrwith }fhy@mxyphenyl boronic

30 d 0 h
AP duree, 0 Fehmgldnde Sanerd KL iens NGRS by Fypmple 42
I%?%tcgtgcrﬁ} lé}gclﬁoxagtog?‘aﬁ by, gllif?sﬁ%g’ 110590 RIS ey zfc@ﬁ&eshexane)

Wer € over umsufate filtered,

ARACRITBRASHE-[BH)- 3o flfcrephehyl ) SHydnatyprpal iy 5 (B:-Hydroxyphenyl)-2-

tﬁ%ﬁ%ﬁ%é@%ﬁ%ﬁ%@%ﬁ@t 8@%%{;&@% yo1®) RS URLIE 0,36 (1:1 ethyl
O terf-Qut 7. h

ath%e ﬁeg%neﬁu il @ﬂ?@%ﬂﬁz &E) @%@ 3-6.6% LRNYAT8Y0§ddd, 9= 8.0,

23 ON®PIRETHI, }- @Lm&&‘{mv[ﬁim Gymcsqme 168, 7.77 Gor s72BH,\Bi.28-3121 (m,

as a col orl ess vi scous 51 (3:1 hexane-ethyl

Hbel &) 83 @mﬂéﬁ]ppmq%%[bé @g] 456 X

W Tl TR A g5

Adhl]) ;Sﬂﬂd:ny[ﬂl- bph@iy}&iémcﬁﬁ-%one my, 0.29 nmol) was
adde to (2S/ 2R BSASI\/U"S) 3-Otert-butyldinethy\s '
yl -2,3,6J-tettahydt oxy 7- Q sopropyl i dene-

I, 5-di oxa- 2- ( 3- brorml) lgcyclo[SSO]octane

di ssol ved in absol ute et (4 m) at room
tenperature. The reactionlwas stirred at room
tenperature for 1 h. TA&C .1 hexane- et hyl
acetate) indicated tha i ng | actol had
been

ZJ

HO
(3R ,4S)-4-(5-Bromo-2-thienyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl}-1-
phenylazetidin-2-one (69.8 mg, 0.152 mmol) was coupled with 4-hydroxyphenyl boronic
acid (25.2 mg, 0.183 mmol) under standard Suzuki conditions 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-hydroxyphenyl)-2-
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consuned. 1nL of saturated amoni um chloride sol ution

was added and the reaction was stirred until the
wetdosnyrerence ceased. The reacti on was pour edPCTUS2004/037715

ethyl acetate (30 nL) and water (10 nlL) and the | ayers

separated. The aqueous | ayer was extracted 2 x 20 nL

wWith ethyl acetate. The conbi ned organi c extracts were

thienydH 1 phenylagetigiar ore &0 Mg 305 yighdd as g clepioany; Ry 0.39 (1:1 ethyl

orana a1 R0tk BhE B RO SRR, 5367 48 (m. st

. A
AEEPONRY RO b R e s 2 G319, 14 (0.
2251z H),58%0-4.08 () 1A} 35 whHe ém/»%&)yzé’,a&i.ld (0, A8L) ppm; &S
0. ZAT%:% hexane: et hyl acetate); H NWVR (300 MHz, CDC
IMd11743407 17 (m 4H), 5.95 (d, J = 3.6 Hz, IH), 4.90

) g s oo oo S ol
hydrbx2pidpyl ] 44k)x0- RpRéryPaz6iddiai2ryl$-3"-Rydroxybiphgnyls3-sufdnate
1.31 (s, 3H), 0.92 (s, 9H), 0.1 (s, 3H), -0.10 (s, 3H)

ppm [ 00182] Exanpl e 69.
(6i ?)-6-C (3-Bronophen , 2-& (1 -nmethyl ethyl i dene) -
- Dgl ucof ur anose [00183] Tety-aputyl anmoni um fl uori de

(1M in tetrahydrofuranfQ3.
(25 /721?,3
S, 45,6i?,71?,85)-3-O0-" ‘ Sidpyl -2,3,6,7-te
trahydroxy-6, 7- -isqpropy i &0 0xa - br omopheny
-bicyc o . octane 53 g, 3.14 mol) and gl aci al
acetic acid (188.4 7 3.14 mol, 180 nlL) in anhydrous
tetrahydrofuran (30 rd{)oat 0.C. The reaction was
stirred for 30 min@f30 C tNen warned to room
tenperature and sti rr@d an additional 30 min. TLC

' : - iyt h h
st PRTeA el (e A e R s L U
ﬂmirthgﬁpl_);?ﬁpyu-t@Jq&o:ﬂr-glmbn'ylg_tzaidagp%ﬂ}pheeyl ;'atﬁat(i: E’s;mrgn})ng, 2.223
wasned w sat urate SOoqal um pi car.ponat.e .
mmohevas disspivpd imgstosifildd e ﬁg"éﬂ%&tﬁ'@m’ P%fét@_g mL) into a
ﬁé&)l()%ﬂ?(é@{lé}yel FaGhP AR, Gl%e’fea%ﬁotﬁ%s stiBgl B RIAP RDnPlARR fure and

S were dried over an rous sodi um sul fate,
théd parredlinte 05Qd potassient phosphater(50 ndd, dxtracted ovitht oy ethphacetate-
Kaonkso 100, Saedories pwsissabig Hmsaral g hyan o3 o) fogprine
O TEPG I A5 Py Gy ey pqpeentel and pppifod by gppomatoerapty
(12 ¢ sl cagel, a S¥hiot Y6 ethiylhiceRtechek8nd) 3o Affbré)dabremetry(2S,3R)-3-[(35)-
B Lo 3 Hdrosypropyl g 080 phemylasetidth2 31} phonyy aletate (114.5
mg, 100% yield) as a clear foam; Ry 0.11 (1:4 ethyl acetate-hexane).
[00151]  5-Bromo-2-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-
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

solution 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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(25 /12/?,3S ,45,6
, 71 ?,85)-2, 3,6, 7-tetrahydroxy-6, 7- O-i sopropyl i dene-1,5

W0 2008/0272¢48- br onmophenyl ) - bi cycl o [ 3. 3. 0] oct anep¢/uS0og937715
3.1 mol ) dissolved in absolute ethanol (5 nlL) at room
tenperature. The reaction was stirred at room
tenperature for 1 h. TLC analysis (2:1

o v P 84 tshtousr] N2 K Brochtpricaeids0 mL).
BB TRy P S BP0 e

st MESe ilegeC RS centhagedre affbndmmmmre 6 proddcts mthich was used
et hyl acet at e (30 rr_a| and water (10 n_) and the la q;sers
ds@cﬁhlrlattlmilexwép ReBLS:] eheracgiate h,c%ﬁmeaé?re@R»/&Sﬁﬁ 1630y (4-

IR oS SR B

&ﬁ%eﬁdlﬁize&leam o (i2f i @BylitetaferieREic) Gorap 2 SB3X)-3- [@33353 (4-
acétate-hexane to elute the first diastereoner the
fluovhetyhy3-hpdrexynrepyli-6- -0xpflophgnylazetidin-2-yl}-3'- (methylthlo)blphenyl -3-
f6| 2) - 6- C- (3- bromophenyl ) - |, 2-0- (I -met hyl et hyl i dene) -
‘ucof uranose (51 ng, 89% yield) as a white solid,;

[o(mséF 2- JJ?»lGuxBr@oﬂ@R§4%ﬁ$ 7[@33&%(4&&@1(@15@@%&@@}0“&@5/&4 [3-
hyahpxywe&(meﬁhﬂﬂnq)blph@nﬁ# ¥1-izphenylpzetigingrone aryl %{@Sﬁz’i) -3-[(35)-3-

8
(‘irgéﬁmé’aeny gﬁy‘ifo?%’mli’ﬂ ot nﬁ e(“dm'?’ 3 79 3 74
(rﬁ@@hyitl'fﬁ))b 7%1«3%?1 151 ac3tdte (01223Gnihsl) wikNisesived ﬂﬂﬁ&ﬂbromethane (10

II(EIa'ﬁd ¢591e¢$ 14 ¢ 36) 33Chlwrdrermxybpizeindcid B4 yae. d}@ﬁr@p@l)]qu added

imboraoysrvhilemeniinelgl SIS tp mels A Y sHEPeTes OB At ioaves

b BFEhE MAtign K€ d into quarter saturated sodium bicarbonate solution (50
%{l %(3\]7 4>41(4 Br%?}g%heny?l) 3-[(3S)-3-(4-fluorophenyl)

ml3; mmcmdwtlopy lethyl péegats-hexant (i mL),2vashed ¥rrs: (50 myj,), dried over
so 10 eC ]tgpi é."?cl ?o%%glllt% e%) dILheorés? e(v%Zs czlssnRied in &whloromethane

(10 91 ?(uqd e pheskirapbheht &Mﬁb@d'bkl@l@d atldiition of trifluoroacetic
di chl or onet hane adduct (2.4 ng, 0.003 nmol), and

aplotdaiis i(LOA @lcctddt7Temg D708 mopol)0. The rcmtlbl) \mersta‘rctﬁ a$ soimy gainperature

forsh 00 Ao G CTORIERIC AP 121 G DD EMPThEES fafs] to
| rﬁ\%ﬂﬁt@ tﬁé"gllﬁ)a@t SHe AlixtBR aslsBred forlSYRInaR #doh tetnperature,

ed that sone starting material remained so an
cankebintrated ahd dissalvat in3f3:¢ atethapst-trgthylamine-water (7 mL) to hydrolyze the

aé’%éé@'g@?r? Ol FG o r e AEHOR 5as e o5 oy foeratue

tIﬁH bL&g 155619 ﬂh%lﬂ’&@fﬁﬁhﬁﬁ@ﬁ O(r§9) rg—klﬂ&@pérbk}&hﬁﬂc acid
oug ugo [1te(r). The filtrate was washed

(4119.2 mig, 0. zﬂéttmnol) Vs adcb:dtio n&nﬂmqhemmpmd tethe sulfonic acid. The
reaction was stirred for 10 min at room temperature, diluted with 1:1 ethyl acetate-hexane
(50 mL) and extracted with 1% saturated sodium bicarbonate solution (3 x 50 mL). The
aqueous layer was acidified with 1.0 N hydrochloric acid (~10 mL), extracted with ethyl
acetate (2 x 75 mL), diluted with triethylamine (1.0 mL), concentrated, purified by

reverse-phase HPLC (Polaris C18-A 10 250 x 21.2 mm column, 25% to 100%
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were back extracted with O nL di chl oronmet hane. The

conbi ned organi c phase was dried over anhydrous sodi um
waenlsatr4as filtered and concentrated i n vacuo. FOEUS2004/037715

product was purified by chromatography (12 g silica

gel, 20-50% et hyl acetate-hexane) to afford

(3i ’? ,45)-3-[(35)-3-(4-fluorophenyl) - 3- hydroxypro%yl]-l
aeqbdlmtnydt 04% mf(wma,cat;qsaq;@m\mfgﬂ lapd passed through Dowex™ sodium ion

xopds rao adodt sodn $ENESHRL ARSI R ERR e iein o

hg!i %%%r@?ﬁqg4 Mxg.1- gﬁ%laietﬂiﬂ 2—%%} ﬁ%ydﬂoxa%a@hénﬂﬂzjvsulﬁhate (45 3 mg,
35%7y1¢-ua) asl mi)off-Whﬁs sélttkl 'H N:MR](39{2 MHZCD;OI)S §.64-6.98 (m 16H),
5{154@4’8%1: 2@(1%9 60513 @ 7T # b33l P70 Ss0 A A DB 1314 (m,
1{;1?;20961 %98?15, 4{1 oy, B s [lv_lgm(s%%)o 3- (4-Fl uor ophenyl ) - 3-

nyl azeti di n- 2-yl
d(hsshenwxa& leyd4) (mgwsqmaq@a-ﬂﬁsmmﬂ@ﬂsﬂyuoxy} -3-(4-
(3i?,45)-3- F 3'@2 3-(4- Fl uor ophen g éypropyl]

ﬂIUOT;@ﬁhli noryH-4- Jﬂ}’@wSY‘tlﬁlﬁné{hg lyP enyiasdidinoldne

3, 2- di oxabor ol an-2-yl ) ph nyl]azetldln 2-one (26.8 ng,

0.05 nmmol ), (65)-6-C(

br onophenyl )-6-O[ter- | (digethyl)silyl]- ,2-0(
o anose (18.1 ny, 0.04

- et hyl et hyl i dene) - - Dgl uco¥
nol ), and potaSS|un1carbo atae (40 ni, 4 N aqueous)
: L total

were dissolved in : to
vol une). The sol ution v&cuating the
vessel and flushin nmes.
Tetraki s(tri phenyl§ -phlne)pallamfun(O) (2.2 nyg,
0.002 nmml ) was addeg¢ and the sof on was degassed
twice. The reaction s heated at” 85 C for 1 h. LCM5
and TLC (1:1 hexane-ethyl acetate) analysis indicated
(mmspmpsu{cptrarzomutymnsetm)tsﬂﬂ%@bbﬁ ﬂaiyue.yl)m@(wpaqt[nean
diluted into ethyl acetate (30 nL) and washed

bmi(dnnr(thﬂ)aﬂiy)]oxyr}h%r(‘t-ﬂﬁmonb@ygqmal]sl hcorBgctin o e 460 g, 0.86

act ed
b St dte@h Jeond?iiledh Bl Pl a0 B SRR d}fogen
afhbspBére, PbiakdigimeThoride (€ Mg @7 2ahniol) wmaaewdi o rma‘cneml mixture
by chromat ography (12 g silica gel, 20-50%eth

wae stimek 1 Adyat iegm ﬁq;nmmtgﬁed The solufion was poured into et¥1yl acetate and

v\j;lgﬁ%d(%lcgsg%;gl WIB‘IU\;VXteI( &I)(Bml‘i)%/ ch?u%ot!lsy Jol:hu?n &C&%Onété %?atgi' anh brine.

Thé ofdad iy PRRRMWIs cﬁrehwdémummmfaie fittore0; donaémawdamatpudﬁed by
i n-2-yl }bi phenyl -3-yl)-1, (Inethylethyllde

chromaigaremitynvangbea gel 3sing ﬁ@‘}’l aw%teyh@#aa? (%fgdlﬁn%ﬁt@yl acetate to

5693 afforat3 R4S} 3-[(35)-3-{[rert-butyl(dimethylsilylJoxy}-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, CDCls) & 7.57 (d, J= 8.2, Hz, 2H,) 7.37 (d, /= 8.2
Hz, 2H), 6.9-7.4 (m, 12H), 6.8 (m, 1H), 4.9 (br s, 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-[(35)-3-{[tert-Butyl(dimethyl)silylJoxy}-3-(4-
fluorophenyl)propyl}-4-oxo-1-phenylazetidin-2-yl } biphenyl-3-yl

argon tdire
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hexane-et hyl acetate); HNWR (300 MHz, CDC ) d

7.58-7.22 (m 13H), 7.07-6.98 (m 4H), 5.97 (d, J =
wW@20sk724¢ H), 4.98 (d, 2.4 Hz, IH), 4.73 (t, JrecHBuS0birg37715
IH), 4.69 (d, J = 2.1 Hz, IH, 4.54 (d, J = 3.9 Hz,

IH, 4.37 (d, J =2.4 H, IH, 3.87-3.86 (m IH),
3.13- 3.09 (m IH, 2.04-1.86 (m 4H), 1.43 (s, 3H),
trift@romethamgsplfomptos (s, 9H), 0.12 (s, 3H), - 1040.09
(s, 3H) ppm [00187] .
(68)-6-O[fcrr-ButyI(dhyl)siIyI]-6-C—(4'-{(25,3i?)
-3-[(35)-3-(4- fluoropRenyl)-3ghydroxypropyl] -4-oxo
1- phenyl azeti di n-2-yl } bi phevyt'- 3 ,2-0-( 1-

. 304 H uoric acid
(500 nL) was added & oom t enpey at and the
reacti on was sti rr or 16 h nomitoring by LCVS. Upon
conpl etion, 1 equiwafept of solid)sedi um carbonate
(1.27 g, 12 mmol) was _%d and just enough water to
di ssol ve the solid. hg rgaction was diluted into
ethyl acetate (20 nL) and the |ayers separated. The

. _ ¢ '

RSP ST srlPER R B AR AR DR R I APy -

hséobiysipRehys-adil 4 tephartyronadia-2-ork (9146, g, Gr70edmol) evas stirred at room
anhydrous sodium sul fate, filtered, .concentr apil‘%g%ii\r;_

teapaieiuEe dey dichiogmeshaned & ml g upderdnijipgsa aupgs
R R RO RIS o 0 . 1.5

nahdlp aad §§8mebhylarhdho)pyridine (0.02 g, 0.2 mmol) were added in succession and
2 R) - 3- -3-(4-fi h l)-3-h |
téegnegéggm)mgﬂ[g% 3\1521)5 §t§{rngj$ hl_agr_(%)rog)ptegqg%ra)turg T}Xg go u 1oelr\g§sypo]ured into

SRR SRN GBS T o . M
phage viihyashdd QRe&sB8ly(with Shder, 19%d &psods/soflinm hicdddpnatd, wler and
Jd 2.4 Hz, IH) 4I8g¢‘it J

bjin. Fheopganicgoliipn wias grieq arver Saﬁfisgﬁ;}fgtz iy Féé &g?é&iﬂ}t was
gl il s R TRy dmehy DBy B8 3-4-
fKEGSO?ﬁhe@IEﬂWIFHOE&Iaﬂfé)lylaie{tiﬁﬁfz-yﬂ?meﬁﬂzﬁay?phenyI ) - 3-

1ydr oxypro - 4- 0x0- , - phen et = 2- .
jifncsAmi rot bjpr)latba@@ Wb e st O eheomsipgaeghy over silica

' i 0 | - &os, Uyl

g%ﬁﬁg” rfag%tgtre:’fgeflgﬁé (ePddBr % by AR © JWh) UAINGOIRAG00 MHz,
CDCL) 8 6.9-7.3 (m, 17H), 4.68 (t, J = 5.7 Hz, 1H), 4.65 (d, J = 2.5 Hz, 1H), 3.0-3.1 (m,
1H), 1.8-2.0 (m, 6H), 0.88 (s, 9H), 0.02 (s, 3H), -0.16 (s, 3H).
[00155] Example 56. (4'-{(2S,3R)-3-[(35)-3-(4-Fluorophenyl)-3-hydroxypropyl]-4-
oxo-1-phenylazetidin-2-yl } biphenyl-3-yl)phosphonic acid
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the products from Exanpl es 68 and 70.

(6R)-6-C-(4'-{(2S,3R)-3-[(3S)-3-(4-
wo-bwsngpienyl ) - 3- hydr oxypropyl ] - 4- oxo- PCT/US2004/037715

- phenyl azeti di n- 2-yl } bi phenyl -3 -yl )-Dgl ucopyranose

(2.4 nmg, 53%yield); HNW (300 MvHz, CDCl / 0.1% CD

0D d7.64- 7.58 (m 2H), 7.49-7.23 (m 12H)
7.08-6.98 (m 3H), 5.067 (¢ . 6 , 0.6H), 4.91
(d, J =6.0 Hz, IH, 4 4.8 Hz, IH), 4.66
(t, J =5.4 H, IH, 4. 7.8 Hz, 0.4H),
4.07-4.02 (m IFD 3. 69- 3. H) .16-3.1 (m
IH, 1.96-1.91 (m 4H) ppH 0.0 [00190]
Exanpl e 73. F
(65)-6-C(4'-{(25,3.2 rophenyl ) - 3-
hydr oxypropyl]-4-o0 idin-2-yl}-3"-hydroxy
bi phenyl -3-yl)-D-g A'opyranose HO H CH
(317?,45)-3-[(35)-3-{[\f@r-Butyl (di methyl)silyl]oxy}-3

(4-fluorophenyl)prg Plé 4- [2 {[rer/-

butyl (di met hyl ) silyl] 3 4-(4,4,5,5-tetranethyl -1, 3,2
- di oxabor ol an- 2- yI)phenyI] | phenyl azeti di n- 2-one
(53.0 ng, 0.07 mmol),

()@@62 6- GHiPrebétiDpGIoymEt idd @Pérb@ﬁa}(tl(emlstrym microwave
dimethyl)silyl]-1,2-0-(I- nethylethyllde

ingrumhant egt @t BoTORb at(sgzbamcqq@ixe@h od thgd 3Oa9ﬁg p{;oqtgggg ufh 10-mL

SRR ek BBl PSR ROyt

(amd&dphenwﬁﬁoﬂ@ymsad ﬁlbénﬁ‘dmldﬁi by biprenyesglel and

| ushi ng th argon three t

tm@um@meﬁ(amsqbﬁaéﬁy (PAOeghd &1@}&9&] Hiserthyhnbesmhitg0-090 gda 0.76

RTINS e

%ﬂ QIeeéftlbféB solagbRiR)s rﬁﬁh@ie&tﬁk@(thﬂ(ﬂn?l@hﬁ@hmbmuﬂﬂmnﬁ@l) 0.1g)
06t he starting glyc05|de The reacti on was dllgga%m

me agded il thecselution WasGoveryd wih a\béaélkébo Wi PEehapd segde

N Y T

cﬁKkéda&&ﬁ ST Refhld. ErheQéRHWIDINYEH wag v@m@m@wﬁ@w &ith 0.5 M
filtered, concentrated in vacuo, and purified by

mdrthnmcaﬂﬁg) nq[g)zmgers(ﬁx) g tg@p The onmicsphjion Was dried over

t at
SRS aS T FRR 0T o Pl vt s ey pyencppting npdggreduced
pressure Pure dimethyl (4'-{(2S,3R)-3- [(BS) -3-{[tert- butyl(dlmethyl)sxlyl]oxy} -3-(4-
3-[(35)-3-{[rer/-butyl (dinmethyl)sily (4-fluoro

fpmiqgl'mpplﬁmpyylj-4szgx]ophqymgﬁ§ndatz-gtylprhenyl %l yl)phosphonate was
(ﬁ)é%/méd ﬁ_aawgq%ﬁ )é%(h(iogﬁ gkviBy gplroma%(hg gFIId{‘IX(!a eﬁ‘%h&' Ethyl

R iateEn 80N grktli YR %3631 Mézate £D@0%). dHNNER (300 MHz, CDCl3)  8.00
(dt, J=14.2, 1.5 Hz, 1H), 7.60 (d, J = 8.5 Hz, 2H), 7.40(d, J = 8.5 Hz, 2H), 6.9-7.8 (m,
12H), 4.68 (t, J= 5.7 Hz, 1H), 4.64 (d, J= 2.4 Hz, 1H), 3.81 (d, /= 0.9 Hz, 1H), 3.77 (d,
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)

B

ppm

[00157] A solution of dimethyl (4'-{(2S,3R)-3-[(35)-3-{[tert-

butyl(dimethyl)silyl]oxy}-3-(4-fluorophenyl)propyl]-4-oxo-1-phenylazetidin-2-
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7.18 (m 13H), 7.05-6.93 (m 3H), 5.97 (d, J =3.9 Hz,

IH), 5.03 (d, J =2.1 Hz, IH), 4.95 (d, J =2.4 Hz, |H),
wd2@F0§us | H), 4.56 (t, J =4.8 Hz, |H), 4.38 (pqT/UKDOp4/037715

4.10 (dd, J = 7.6, 3.0Hz, IH), 3.87 (m IH, 3.12 (m

1H),1.94-1.89 (m 4H), 1.44 (s, 3H), 1.31 (s, 3H),

il pipfersd3-s} ot iie (G 22 250 47 Bodort Sy entatodifunge (13 L) under

nitfolsi tvaBedotd i amEESbAth sihd yﬂohroﬁnﬁetﬁﬂsnane (0.30 mL, 2.27 mmol) was
-{(25,3i?)-3-[(35)-3-{[rerrbutyl (

dupmdtlh pvyisT min. ] Bheeactiop ikt Wap TR af Frasm jampemigr o 3 h, then
p ‘§}'8 96,1 gq%b’kag?{;lﬁégﬁg)ﬁlg FXYﬁaCéfgl V(lith eth}’lhatha%eh yime d)églaél)lc solution was

waSliRdGlsesdi I A ReHEv HaS 28) SMMMed The oRGAIc@BIukibh Mais dRedbyer
in a pol ypropyl ene centrifuge tube. 48% Hydrofl uoric

sadiind spif@e, flteredwansd thel eldend tvas exmeied My eptanievaperation weder reduced

PUOSORE - aeets s pE e Bee-prisg BT @RlarR %19 bl G50«
2, Qmﬁ%hﬁm{, Jzo%ogm%l&emmhle 8%, RAH6d et akidSh weawya)fhfford

water to di'ssolve the solid. The reacti on was
(4'+{(25, PR3 (38 é{(ﬁﬁho(oz:ﬁerryll)ﬂ-hyxiromeop}&}f@ososlemanmlamhdm -2-
a 0 sol.ut i on.ywas, ext ted th et.h
b phan S Troge 79583’1 ob% o5 & it Begrigt EEREHE00 Mz,
' d ;sqdi e dei
C?ﬁ?@&?%gu g’trgfﬂmqgu at e fil e{(ezzctlZCB g%?%?n?rsg{h gv_eg;i5 Hz, 2H),
70&r. 8 gmatzH )y 4 93f(d o= By2 Hzevléf)sfeéb(‘taée SHPHE; (HPoBAF3.3 (m, 1H), 1.8-

m 250 x 0% to 95%
255 Ak wam Mo o ST B ERaed e 12 8778 water) to
PO S BT oA g R

hydroxybiphephksyl)alzphdnglanet®tiy2-gne3' - hydr oxybi

rhenyl - 3-yl)-D-gl ucopyranose (17.8 ng); NWR (300 Mz,
CDCI 3/CD 30D) d 7.52-6 (m 16H), 5.05-5.00 (m 2H),
4.50 (m IH), 4.34 (m 3.94 (m IH), 3.72- 3.59

(m 2H), 2.91 (m IH, L (7 (m 4H) ppm M

[M OH  627.8 [00192] Exanplle]|74.
(6i?)-6-C (4" -{(25, 3i ?)=3 - 3- (4-Fl uor ophenyl ) - 3-

hydr oxypr opyl ] - 4- oxo- | i 0@ -¥1 } - 3" - hydr oxy
C $07[V0793] Cbtained in

bi phenyl - 3-yl) - D gl ucgo H

a manner simlar t arrpl e 73. Purified by

rever se- phase HPLC.(FOl aris C18-A m 250 x 21.2 nm

colum, 30%to 95% agetonitrile-0.1%trifluoroacetic

acid in water) to afrord

I B51)-1-

(11@!1 3 %?{) % ;&4 filgo%%(ﬁgh@ Sgghﬁ&ggrg ylgﬁ (8- Mr?&@%?;méh}l 4331)-1
phd‘lythzetx(jdbﬁpdﬂenydts- 3nathkizdd iglaucomyr amaseto(tdat Hesayibed @9 xample

D TN 398 M R B SRRy (558

butyl(dimethyl)silylJoxy}-3-(4-fluorophenyl)propyl]-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 temperature overnight. The reaction

mixture was poured into an aqueous solution of 1 N sodium hydroxide (45 mL) buffered
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2.06 (m IH), 5.01-5.00 (m IH), 4.86 (d, J = 4.5 Hz,
IH), 4.60 (t, J = 5.1 Hz, IH), 4.39 (d, J = 8.1 Hz,
wo b)os/o4202- 3. 97 (m |IH), 3.70-3.64 (m |H), 3.BCHBSY94/037715

(m IH, 1.96-1.85 (m 4H) ppm M [MOH 627.8
[00194] Exanple 75.

‘?(ﬁ‘g*g i Bgﬁ%;“ggﬂh}’épia@%g )Fan ﬁg‘ni%)ag’é{l (ﬂglq liﬁ5 2?{}1%%@%9%9*@? bigpeht to
s BN sk B Bl 10 SR Rl Sotuib e e i was

dreastbdnéthiethiyh acetate and the orgamc solutlon was washed successively with 10%
2-yl }-3"-hydroxybi phenyl )-D-qgl ucogyr anose (7.1
spgiunpbigarbaate solypen @ g@tq;ééx), aad dgine.o The organic solution was dried
08/%18%0%1}1 g gxllfeﬁe Vm{e? di %ﬂi tF}golveﬁ? Qay PR ?\é/%thgﬁe\égorén@under

roomtenperatu

ré@\ﬂ:@ﬂ ipEsRsas Pﬁﬁel(BR 49)- BQ(G.ST}HSF(4¥fhr®rd;mbny1}}3bMdto®b@op$dm@F(3’

npl etion, the reaction was diluted with 80

lwéaxofhnphmlé-w whepydazefidingdrape Wy Qipiged 97 wb@% fogm (0.35 g,

B 0 L RS SR e com

aetatéd 608 Y1 wMﬁO(@@mmm CDGH)& N56.64, U= §.2,Uax, 02D E1.BE(d, J = 8.2
acid in water) to afford

Hz gH)61. @7(31(111{1(22& 6806-8-(ny, 38)- 300 (b1 5§ i A JBKE M\ §-2 312, 1H),

VTR Ui 25T DDA ) T g s
[nggo;] sl NVR (300 I\/Hz CDCl /CD OD) d 7. 37 89 (m

, 5.08 (d, J = 5224974953
[ﬂosi?](t Expnple 59 ‘Hz{,(ZS M) -3-5(382 3 {(#nFluaryphegyly - Iydsawmpyll -4-

Oé?é‘ﬁﬁ%%’)’%ﬁg?t“ﬁn'z('}m blgfl_gnyp— g-r;ll trM%oLome(a;gneggl?dn%te[ 00195]

6-0(4'-{(2S,3/?)-1-(4- or ophenyl ) -3-[(3S) - 3-(4-
fi uorophenyl)-3 -hydr op_yI ] -4-oxoazetidin-2-yl
} bi phenyl -3 -yl ) - D gl ucopykang®e

Di et hyl azodi car boxyl at e (1 ng, 1.1 mol, 172 nl)
was added drop-wi se at Q_C 1,2,3,4-tetra- O acetyl -
O B 3- br onophenol
3h rlphe yiRhogptti ne ( 15.0

my, 0.44 mmol) dissoixed in dryiQetranydrofuran (2
nm.). The reaction stirred for 16 h warmng to room
tenperature. The reacti®n mas diluted into diethyl
ether (30 nL) and vvasﬂh@l—{vrﬁh 5% sodi um bi sul fate 109(
0O nmL). The separated orcgarﬁc sol ution was dried over
anhydrous sodium sulfate, filtered, concentrated in

(B RS- 3Gt Fﬁuewpbwﬂﬁ-bmwamﬁk‘*'(ﬁGW&EIXN?iIPhen)’I -4-yl)-1-
ey e droRe T E 1aioDv s g empture in o

dichloromethane (15 mL) under a nitrogen atmosphere.

(174.0 ng, 1.1 mol),

Phenyltrifluoromethanesulfonimide (0.38 g, 1.69 mmol), triethylamine (0.23 mL, 1.65
mmol) and 4-dimethylaminopyridine (0.02 g, 0.2 mmol) were added in succession and the
reaction mixture was stirred 1 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, water and brine. The

organic solution was dried over sodium sulfate, filtered and the solvent was removed by
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gl ucopyranose (357 ng, 71%yield) [00196]
Triethylamne (1 nL) was added at roomtenperature to
w0 2003/04r2u®et r a- Cacet yl - 6-0-( 3- bronophenyl ) - PCT/US2004/037715
b- D- gl ucopyranose (200 ng, 0.40 mmol) dissolved in 5:
| met hanol -water (6 nL). The reaction progress was
moni tored by LCM5 and TLC (20% et hyl
ety avapotition| @dmdwd@yesswpoﬁu&ﬁrﬁ(?e%%rﬁ [(#e3-(4-fluorophenyl)-

2—%' &%?%5&8‘“@33 gﬁpgerxgiaégtécf 1&—?6)6;?18@ ng/P 5 \%trg%uo\l;\dgethanesulfonate
Gaé bhiae®8s Mahhe dant fU 3?% 7698 byfdhfcthdtOgtapHyAtPdilica gel using ethyl

tert-Butyl di nmet hyl si rifluor orre} hanesul f onate (442
myiate-ﬁé’xammﬁgradlféﬂls S%_e)thyd/aisetafdd@ G0%h);0 FhNBER 43000ME 7, 6DCl3)  7.0-

fien WS TRy PTGz b(lz%zgih’%?d"?%?ﬁ%?@%lséamaw16

ﬂJr%h @qr@%@hq&eétﬁg;ﬁggn MSTﬂNfoI@@?'j i@y was stirred for

to roomtenperature. Thé reaction was dlluted
[(101160]d| cBkanple®dh aﬁe{(ZSB)Rm_IGS)}GI -($ekduvaopheny v 389%dsogpropyl ]-4-
bi sul f at ) e at ed or ani ¢ solution was
B¥q-&phsy éﬁzeé‘ﬁ’d‘yn%'ﬁ’gb B’g ﬁ}%%ﬁ’?‘&f‘%‘ filtered,
concentrated in vacuo and.purified by chromat ography
(50% et hyl acetate: hexato afford a 6-0O (3-
br onophenyl ) - b- D gl ucopyranose
bis-O[tert-butyl (dinethyl) &yl] ether (98.9 ng, 44%
yield); R = 0.14 (50% et hyl Jaget at e- hexane) [00198]
(3R 45)-1-(4-Fl uorophen A
3- hydr oxypropyl ] - 4-
[4-(4, 4,5, 5-tetranmeph
] azeti di n- 2- one (14
6- 0- ( 3- bronophenyl ) = D-glucopyranose
bis-0-[tert-butyl (dingthyl)silyl] ether (98.9 ng, 0.18
nmol ), and potaSS|unbcd?%onate (175 nm., 2 M aqueous
solution) were dissolved in 1:1 tol uene-ethanol (1nL

#'of(25, 3RP B (BS)-3-(RHBlusophidriyt)B- moﬂmm]e@obg-lqmnylamﬁﬂga-z-

h | and flush h y :
A PinbRR I RS REB 1 L85 (4 Db Opingsolsyiiboron

@ %i on vvamﬁgat g%u%{& g%tg@'((:el?b %noéﬁgﬁﬁ(?:ﬁ%]&a%&?? iI'ITe

hs((hﬂ&nglphyd:phaﬁeth(E)enﬂpaﬂaﬁmm(ﬂi) 0@l 02,600 mnmil)nywene @nmbmed in

of th yCOSId The reaction was dilute

flmf‘éhgf‘ﬂgﬂ bl @R SosaeaRaa ctl TR ReTRET ey ¢ e mixture
'nﬂﬁ%

W t ﬁ éegttﬁi f%ﬁﬂ CQ hitroge ?Hﬁ&#o I gr%E zﬁd Wat §eaRAGKA e feBGioRdvas heated

overnight at 80 °C. The reaction mixture was cooled 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,4S)-3-[(3S5)-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 acetate to 70%) 'H NMR (300
MHz, CDCl;) & 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, J= 2.2 Hz, 1H), 3.0-3.2 (m, 1H), 1.50 (br s, 1H), 1.8-2.1 (m, 4H), 1.35 (s,
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110conbi ned organic extracts were dried over anhydrous

sodiumsul fate, filtered, concentrated in vacuo and
w@oosfiras by chromat ography (12 g silica gel, BOBasiohyb37715

acet at ehexane) to afford 6-0-(4 -{(2S,3

)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluoi ophenyl) - 3-

hydr oxypropyl] -4-oxoazetidin-2-yl }biphenyl -

64),) 124 65 o ooy MhBIEHE O J05 17t er t but yl (

B YR A1 @Y Py sopéayiaf S gigermrpp i T e 34,55
[t 5p i a5y S f0 10 54 ol
4va8 disdol8&1 inrathainbl) (3 ML &d4v@er (ImLl) dtyoor tfﬁspéiatﬁﬂa (Smlld sodium

(3%330%15 ?O K0 ggl%l&ggﬂ)( &% %gbeg gﬁ?@f nelgtur@w?g ra@ug}l stcrged 2 h at room
gé{ﬂiperggﬂ:df ’I(hlé 'S(Zlﬁf'% n was %@Lﬁ@@l t(?b')aS I@Hgﬁrbgﬁé ki B@&Lg 4ind extracted

pheny 4- 11 uor opheny
Mith3thyh ylcb‘tamyﬁh@pggbﬂnc -phasymzveﬂshcﬁ sucﬁesyively with water (2x) and brine,
I ucgpy nOSFvaI s-O ter

bheneing o oy %091“]“‘ el Bigsd gh Bt FALICRoNE by Fofary
S goplisdonn aseagkgplertoRamh) vty %fie@%é-ﬁﬂ%e

ﬁlﬁlﬁfﬂs @1 8-Roxm 250NN, A ki eol&fml 4076 to @5%tacetnitmlei (L. U}’oeﬂﬂuoroacetic
LCVS. Upon conp | etion, egu i val ent of solid sodiu

e@ﬁb@wate@ teszszsl @ (@4, %rtﬁ (ﬁ@%@pm )j3akxd @%’E@fﬁ’ll -4-o0xo-

t 0
\fﬁ}th%ﬁyl% et1 g }%ﬁ)&%{]ﬁg fﬂh%o‘;%l}]lg Q gx{}fétrg Oﬁ@%a@adt lg dge% %); 'H
NMqummfz 60,500 GI7. 8% br e,xm)atzt)em Wt Telet hypb (@,QB-E aUeHz 1H),
( mL). The conbined organic extracts were washed with

488Uk dte@2 $hd 1 Hn3ckd Bdﬁatlél){ L. 8)-2n’tL()m 44D rrmMe{M+HCO, T 540
di
AT OB, AN S GPACE L 8 b2

yHphenii]phds ﬁorﬁt@m 250 x 21.2 nm colum, 30%to 95%
acetonitrile-0.1%trifluoroacetic acid in water) to

afford

6-0(4"-{(25",3i?)-1-(4-fluoropBh )-3-[(35)-3-(4-

f 1 uorophenyl) - 3- hydr oxypr op d- zeti di n-2-yl }bi ph
enyl -3-yl) - -D-glucopyrano. 54.3 ng, 89%yield). H
d 7.58 (d, J 7.8 Hz,
2H), 7.39-7. 24 (m 7H), Z\l h1314 (m 2H), 7.04-6.92
(m SFD 5.23 (d, J = 3. 9<}E,O__ H, 4.71 (d, J = 1.8
Hz 4.66 (t, J IH, 4.58 (d, J = 8.1

I%Qrgﬂj%no ﬁg 59 %043 @%m%ﬂgl)s\lv@ stﬁéd%’tsro‘l)nilfénﬁa_@]ftdgg')r% ?nw

midorchﬁet[hhﬁﬂzp n@Junder a nitrogen atmosphere.
Phenyltrifluoromethanesulfonimide (1.80 g, 5.0 mmol), triethylamine (0.90 mL, 6.4

I
E

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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[ 00200] Exanple 77. Methyl 6-0O (4
-{(2S ,3i?)-1-(4-fluorophenyl)-3-[(35)-3-(4-
wé bwsinophenyl ) -3 - hydroxypropyl] -4-oxoazeti di PeR2ugt004/037715
} bi phenyl -3 -yl )- -D- glucopyranosi de _
11D et hyl azodi car boxyl ate (76. 2 rTg 0. 44 mol , 68 nl)

was added drop-w se to nethyl 4-trj - benzgf
trifbuogomebayssaibanterea obained atp cclorkiss gD £2 g, 91%) by

ﬁronbagtgg?g %xog{gr %F@a g°’ [Egigg 8th4?ac'g %1?4 &exaﬁg raddergts%" (A 30% ethyl
abdtite Rk Aty 8 NMquod RIIHE-CD’rﬂb)@ £16-T16 (gl ON Was

stirred for 16 h warmng to roomtenperature. The
[001:63] i orThNalsamolnumsdnerfntrmdﬁsmg P essamalhemigt8 ™M miprosvagte

LS 8] T A ancs Bed BUF dlnerrolo sed B e, A 10.mL

réae;tlsﬁbﬁl whi l:ﬁa?éé%ﬂwnl? S?Iéﬁl%;%ﬂlﬁﬁﬁ dnﬂﬁbryﬁem@n@ngm% ﬁf 668 2.30
b romat ogr aphy (20% et hyl "acet at e- di chl or onet hane

mmola,fdlmﬁﬂlyhphd‘sp]nté(%ﬂ;%nu 4.59 mpeiyarid-teiy@mine (0.64 mL, 4.59
8138(? Q)?\@I/le (4 mLS} gfltlflgg% X&Ea% ogllalgg thg'oug tHy stn*?ez:lo/so utlon(p)r 5 min,
tlbér tgg% f{?}ﬂﬁﬁﬂﬁ@ﬁwphﬁleﬁﬂaﬁ@lm%(dﬂﬂ.fl | oy Q20 RIRAAY thk-s3 %A ¥ ¥overed

Witk  Bladked obniteipemanet degled! TBe Rackiorabaure vans h2atyd ) phemyd 160 °C,
azetjdin-2-one (64.1 ,..0.12 mol ), neth .
thengogled tp repm, mrgﬂratere@r'g §116tP% %ﬁbﬁéﬁ@ pyelyte. gﬁ]‘& Bipraidetion
v%?hédgs%'\%sgfge 8%1912‘8 33(?&1?(1 '61‘11{%0 22}% [&%%%E@ 88 over
sbd)hﬂﬂ‘ﬂdfatehﬁheﬂed élﬂd‘rthetsolvaht WE(SI renma?ed Wtetasy)bvm)bmltlowaﬂder reduced

pgq%@ggsge)g;egﬁ h&gé hlor%pﬁeggl)f)/l?o%g%na?en\xdfasf Ab%aﬁgédq asa cotlorless oil
(6— 8% %ag’f"/% }Z\ %Bﬁg%%%lﬁﬁi Bbér@ iR %E Lﬁg{%{gﬁ){l Acetatihexshe dlent' 5%

e So utlon sed tw ce.

eﬂ@asddwmmﬂm%)edﬁedm (386 MHE,@DAL; 1% 7.0TE dud- IIlTCH(z;LlH) 7.68
hexane- et h acetate) analysis indicated consu

G TR R B 1 Al S 53 Batinhe + Bt ] & WS TAd T aqm, 1H),

vvgﬁg +“L2W th water (
Sﬁr@’)ﬁsﬁﬁ 75% ﬁ@g‘aqu@ﬂus wash § %ack extract ed
[0016) et fmb(dﬂjéﬁi}&lﬂﬁleéceﬁbﬂ@ﬁaﬂadibﬂn(@)qoh0@@0 10 mgasl td
extracts were dried over anh{drous sodi um sul fate

tigyclobexyiphesshise (91 a8el43 muyelbweresHeredap mip eudlbfyhoxane (1.0 mL)
uﬁﬁéroag%ttlggéﬁgln e%f(ng‘l% %P ?{ Jolgﬁlateglﬁleqattgg O/f) rf?eté}qo@ et hyl

acetate-

cHLoﬁop‘hehilel@s;blﬁmzt}él(O 60@ 226 n{r(xélﬁ bisgpinacolato)diboron (O 70 g, 0.27
(4f|uoro henyl ) késs 3(4f|uorophen|) 3- hy do
npgely ppd HO"QSé‘é}HlZ é@qt@n: 30 ga0-3Gmprobhyyere uiged in dry dloxane (3 mL) at

it St TR bl B e nptl K ol e

pa@4dium iaﬁlys( €blutibnT0120.n8L Hras sythgeddin®%he 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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4.80 (m 3H), 4.73-4.64 (m 4H), 4.52 (d, J = 11.1 Hz,
IH), 4.15-4.12 (m 2H), 4.08-4.-1 (m IH), 3.94-3.90

WO pooshkies 3. 77-3. 71 (m I1H), 3.62 (dd, J = 3. 6r¢US2b04/037715
9.6 Hz, IH), 3.39 (s, 3H), 3.13-3.10 (m IH),
2.03-1.89 (m 4H ppm [ 00202] Met hyl
2,3,4-tri -0 benzyl -6-0O {(
z}c.eraie(tsp &Q‘V@(ﬁi@ﬁmﬁg}r@ 453, E-(tggi;ne;gh}(l-zl 3,2-dioxaborolan-2-

S E DA S, S A e
dﬁ&wy)mqwdi'eibﬁ?s@mﬂgem@kﬂaln Athig xﬁl)dﬁ-r)e wab@¥ed sy iSid B hext reaction

14% was added and the vessel sealed. The sol ution

mhwém@g@drlﬁgat@uac EENMIN(GRAMHEUSAChY S Wi22Hdhydrl 3 gdite, 1H),

A5l Eahs LI o G AR B AR s 6 ),

T el 8 MS [NreHFS 1Dy [2R#ag] a5t hrough a plug_of
Cel ?dte?tr) ﬁgﬁd vvgshlﬁgy ygh addi ti onal ethanol. The

[0 65]at eEmpl_llg 6 hc e{ (2 32Y- Ecﬁ3@al %Flgngcbghgriyljziiélddﬂwypropyl]-4-
e aratiLve | S X
DR S b R Rk 5 YR ashaie 5B ac et | o

acid in water) affordi ng_qethyl 6-0 (4 -
{(2S, 3i ?)-I-(4-f|uoro|) 3-[(35)-3-(4-fl uoropheny
[') - 3- hydr oxypropyl ] - 4- oxoaget i @i n-

2-yl } bi phenyl -3-yl)- apfy gl ¥cppyranosi de (18.1 ng, 36%

yield); HNW (300 MHz, \CDGTA1% CD OD) d 7.58 (d, J =
8.4 Hz, 2H), 7.38-7.23 . 14 (m 2H),
7.04-6.92 (m 5H), hE 4.70 (d, J
= 2.4 Hz, IH), 4.67 , 4.37-4.33 (m
IH), 4.26-4.21 (m , 392387(m IH), 3.74-3.45
(m 3H), 3.42 (s, 3.18-3.10 (m IH, 2.01-1.88
(m 4H) ppm M [ NbQ h= =®44.0 [00203] Exanpl e 78.
6-0- (4" -{(25,3i?)-I- (4 Fl uorophenyl)-3-[(35)-3-(4-

fl uor ophenyl)-3 -hydroxypropyl] -4-oxoazetidin-2-yl }
(BRWW%M-BFOYI}O)E-[{J[t@*t*hg'tyﬂ(giméthﬁﬁgdl]U{ny}k)hgg@)fg{(gﬂﬁ ({[tjﬁ‘-
s emonytosy s B A osran inemiliwhoniizstan d-ote (0.080 g,

v4 | -
raisaan ot nntie v
yljphsfylithosdemnatai(0.054 ¢ tatal, 9103() 4 carllc)llat-:dd 0 O%Tmmol) and aqueous 2 M

tenperatu e.re L on stirre t
Lt S b B S H’o‘ﬁ{%‘flg’]@ (lofh L) ged toluene
RAPMLY O i \%secfé g%eﬂ 28 by BubKlftp Mitrddeh trol@tl B nlidture for 5
¢r1_) a?1d ?%ﬁ%r ed thrgu a V\hgtlrlmn g %:TM ﬁ@( e for
mircwbillé stiring.i Teteaklslme)herpd@hoﬁplﬂde)byllqdlmp(é)b & Oi/g) Wi ddded and the
(Polaris Cl18-A Omn 250 x 21.2 nm colum, 30%to 95% .
rsactionwascheated for 3 h at 70 °C under an atmosphere of nitrogen. The reaction was
cooled to room temperature, diluted with ethyl acetate, washed with water and brine, dried
over sodium sulfate and concentrated by rotary evaporation under reduced pressure. The
product was purified by chromatography over silica gel using ethyl acetate-hexane
(gradient: 10% ethyl acetate to 80%) to afford dimethyl (3'-{[tert-
butyl(dimethyl)silylJoxy}-4'-{(2S,3 R)-3-[(3S)-3-{[tert-butyl(dimethyl)silylJoxy}-3-(4-
fluorophenyl)propyl]-4-oxo-1-phenylazetidin-2-yl } biphenyl-3-yl)phosphonate as a
colorless syrup (0.065 g, 84%). 'H NMR (300 MHz, CDCl3) & 6.9-8.0 (m, 16H), 5.09 (d,
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0.1%trifluoroacetic acid in water) affording
6-(9-(4"-{(25",3i?)-1-(4-fluorophenyl)-3-[(35)-
w@2¢04r0i2uor ophenyl ) - 3- hydr oxypr opyl ] - 4- oxoazet pcii/nsoyb37715
} bi phenyl -3-yl)-D-glucitol ( .2 ng, 80%yi eld). H NWR
(300 MHz, CDC1 /1% CD OD) d 7.58 (d, J 8.1 Hz, 2H),

s532 g, b 4k sridor oy 30 0 e et Qﬁﬁ 79§(dHQL24Hz
31(123.(?#;3.?1%&19%@%_(15852.?%, ftﬁ}%? (ég%gﬁg 58I5|(-&m9}§ 0864s,821), 0.33 (s,
SE), DOBEITHLA 0K o0t 188 (m 4H) ppm NS [ M+HCO |
msbenmg&a@‘iﬁ%@ ol A SRS B an e
b?&ﬁ@fnﬁ’&hﬁ%&ﬁ%&ﬁ ﬁu&fogﬂé?ﬁﬁpﬁpyﬁgtdﬂ&ﬂ?héﬁyﬁzeﬂidmlles

uxi n ines wth
yE}Dﬁiheﬂﬁ%?lﬁpmsplﬁ*mmdﬁ 047 gi 8.0p% ppEdDWas Cored anmn tgmpefature in

ne rvV-2 with the ester enol.ate of co
degf a0l Renla A80sTch HEREEN AYNgsPHEE. (HRASYERT @’Pé(\{&& Bs0-34
r
i) W s o6 o BaRioh ikt BEWASRIAR OE Pt it it emperature
Thekdlaomleas povred o thlyeavemtecand vbaesha:dsmdcets@lvslyn’vlﬁewatze(2x) and

the sul fone. Where X i.s t
bap?)rlib? Srggaic sps PAgRgbate: S B Ged s by Pyl ves
f .
SEGRAE Bl Aot pf Ry e AR Rl IR G- (35:300-3-105)-3
t@r@%@}l(dﬁh&hﬁlbﬁﬂyﬂ)}ﬁk}hﬁ3Qéta]uptc@h_emé)peomrl]slbom éﬂﬂar:e;dazetxdm -2-yl}-
3accor di n e%glé_gl% ELQO%%QIE%Q l.beg abogq??ﬁéolozo@%l o, 100%)
-(4-fi | .
Fede @i’éfﬁ??fﬂ%r%éﬁ%%cytwf.@?ﬁuaﬁ%*%f o SR O
[@01[60]32074 sdixteonpd fati@ethyl (4'-{(2S,3R)-3- [(35) 3 {[tert-
baicdimthylsisToxs 13- e tophersl propyl]-4-0oor 1 phyIRAGN-J1} -3

hydroxybiphenyl-3-yl)phosphonate (0.041 g, 0.059 mmol) in dry dichloromethane (5 mL)

under nitrogen was cooled in ice and bromotrimethylsilane (0.030 mL, 0.30 mmol) was
dripped in 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 10u 250 x 21.2 mm column, 30% to 59% acetonitrile-0.1%
trifluoroacetic acid in water) to afford (4'-{(2S,3R)-3-[(3S)-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) 6 8.0 (d, /= 13.6 Hz,
1H), 6.9-7.8 (m, 15H), 5.17 (d, J= 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. (1S)-2,3,4,6-Tetra-O-acetyl-1,5-anhydro-1-(3-bromophenyl)-D-
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hydr oxypropyl ] -4-[3' - (et hyl t hi o) bi phenyl -4-yl ]azetid
n-2-one [ 00208] Exanple 83.

W@ 20R548)481- [ 3' - (di et hyl am no) bi phenyl - 4-yl ] - | PCBUS2004/037715
115f | uor ophenyl ) -3

-[ (3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-0

ne [ 00209] Exanpl e 84.

@BRﬂﬂs) | - (4-fl uorophenyl)-3-[(3S)-3-(4-fluorophenyl) -

hydroxypropyl] 4- (4" -vinyl bi phenyl -4-yl)azetidi n-2-one
[ 00210] Exanpl e 85. Br

4'-{(2S,3R) -1 -(4-fl uoroph)- -[ (3S)-3-(4-fl uorophen
yl)-3-

hydr oxypr opyl | - 4- oxoazeti di \- jﬁ - 5- met hoxybi phenyl -

- car bal dehyde [00211] Exa
(3R, 4S) - 4- (3' - am nobi pheny N )ol (4-fluorophenyl)-3
-[(3S)-3- (4-fluorophenyl) ¢3- pd@mxpopyu

azetidi n-2-one [00212] Exapple 7

(3R 4S) 4-14- (2, 3-di hydoe< & zodi oxi n-6-yl ) phenyl ]

ﬁ%iw%“e”%s% B S h Y SRR b K QYA and 7
of pyidipeprdoc, 16 ﬁnE hORRADE b B Jﬁé’tﬁ%laﬁﬂo%ﬁhﬁh@ (8RN, 1.63

ydr oxypr opy oxoazet i
lmm Jrankd-the gehétanﬁtfmtmd avhile G2:itrhngHx aoqah eerBeratort ML (40% ethyl

‘?}{B‘i(et?;'ﬁﬁ @h%) Iaft ( 4 f | uor opheni%;% TOH&UIBR%‘H&%Eé‘EI starting ypaterlal and
?%Ep‘ﬁ@?*f ?‘é&@gmwg%b& [8R7&Rbof$ATBbEed $hto 50 mL of water and

edtramémmkdadlphlermhetﬂaml(} x150(dL Y. Mhe bryaherlyyers ®ere combine, washed
3S)-3-(4-f |)-3-hyd I tidin-2-
[ ( %y]m,}i rqeh {aglp eny () mL), d¥ e(ri gégrpsrcﬁl%}/n ;u atee, Iﬁltlerred, co(r)lrc]entrated

%ﬁﬁpﬂ@ied b Aot ChRRNESBA Dy T56 & 3Bka Bell 4096 1 QBRBHEXne) to

laﬂﬁfdmypm@pbﬂta@-bmﬂax Daglbédpytanple(yl0] 5637 inah)2- one
%00217] Exan

GH695>1 1¢43 ﬂ46deﬁntﬁoﬂé¢9qys-a§3{g(@spyr3n<{s4(¥ P go? 6B mamgl) yas

dlS ?lggc(c}l/ bnr %Opmh of jrhv[héoro trhla?e ?J%ir 10%% {nl%‘y(i hB’ldrpol%or{l)]/ c aﬁld 313% in acetic
Q&ﬂc@ b0 2C.amd thdfRddin V@é%ﬁﬁje@ v@ﬁie warmin (g to room temperature, TLC (40%

(3R 4S) - 1- (4-f1 uorophenyl) (3S)-3-(4-fluorophenyl) -
3thyl acetate-hexane) after 18 h showed complete consumptlon of the starting material

3}/1? %r g E{gh&ﬁgr(@&mggtsg tl Hv? reacrH/on was sllgv‘?l ’Ejed Wlﬁl saturated
@%uﬁlcﬁb&xﬁte 4R exdraciRttibng ddéRitiratie Y1 X 100 ) f deidd over

rophen
395@313{11%%( Altéred andnmmaeﬁoragﬁﬁd»rcbx 3 o tepial Qraedtylei-- 2 -

Ao 3aaeo] bIoH RN Which SS9 wihot BeBeAtion. 1| uor ophenyl
g()(ﬁ'ﬂ)," yd ‘T\@%@ﬁ@ﬁlﬁﬁy(b ado WP R shfleRacar v 1P BEMHyarku¥ diethyl ether,

ucopyt anosi
and to the suspension was added 100 pL of 1,2-dibromoethane. 1,3-dibromobenzene (3.8

g, 16.08 mmol) was added at a rate to keep a moderate reflux. After Grignard fofmation
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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[00221] Exanpl e 96.
(3R, 4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluoro

WO b@sphp48- PCT/US2004/037715
hydr oxypropyl]-4-(2',3" ,4" -trinmet hoxybi phenyl -4-yl)aze
tidin-2-one [00222] Exanple 97.
(3R 4S)-4-(2', 4" -di met hoxybi phenyl -4-yl)-1-(4-fluoroph
added grog-wise. The reaction was refluxed for 5 h, cooled to room temperature and
ot pliatBy BRBE WA 20 RIlYSH AP TRE MRl i Y mi. of
c(é@tﬁyl”eﬁier'an&l 41kl UPERAPBAN (tb-dBssbivd Be Badrsiiuaitodididtdd to the

sep@hipey Happlr They layers wepe sepavategl|apdl Hiecasppous-lgyer avae collgctedand
- one 224] EX | e..99, . . . . g
cpResgied ooy ST i Biswereic wos frsslrd i {9 fgyding nd 10
™ML bf Bcetic anhydride. After 20 h at room temperate the reaction was poured into 150
hydr oxypr opyl ] - 4- oxoazeti di n- 2- ylg} bi phenyl - 4- car bal deh
myHef @62 284 elxastadlintodichloromethane (3x150 mL¥ The organic layers were

%ﬁt%géegﬁagﬁe@&ﬁﬂ lIq\lofl()yder(i)(M]oer1ncy'c1|ci_d4 (_3X(| 40 rlnLS,4d_rife|d SOLRARY Is&lfate,
frdedt, Cha@harRRe axd puriid @ SRYmh@zRphd (12 2sifdegel, 5% to 95%
[00226] Exanpl e 101.

iR adSatehegane) & &fforg 01.PFHeh§16-tatra-Oradetyl-4 , 5-anhydesphéhry | ) -

Epoi D Mgl 1057898 Mg Hslh st e G Ry 04 40%

%E&Lteﬁ%&ﬁéﬂ@?eH%R (300 MHz CDc%ga 7.44 (m, 2H) 7.25 (m, 2H), 5.27-
(3R, 4S5)-1-(4-1T1 uorophényl)-3-[(3S)-3-(4-fl uorophenyl) -
B35 (m, 1H), 5.21 (t, J= 9.6 Hz, 1H), 5.03 (t, /= 9.7 Hz, 1H), 4.36 (d, /= 9.9 Hz, 1H),

DY BT O (8 R ons S ek KD PR s 109
%I—_ﬁ?i.‘é@(é,lm)‘bpf’r{;m pahemyigs.8- [ (3S) - 3- (4-fl uorophenyl ) -

[9HT1dx y dE:cymypil§ 631- $Bithqsizop axthbisphe mannet-ag [Exampte ¥, hutxeplacing
née %}?02 9] Exa lllf £4.
43 diroraobgnrere wish { (4 JbTomRBeRZESE 31 (3S) - 3- (4- f I uor ophen

Br

yl) - 3-
- 2.yl }-5- hydr oxybi phenyl - 2
H

ol

hydr oxypr opyl ] - 4- oxoazet i
d Sj -3-(4-fl uorophenyl) -

- car bal dehyde [ 00230] Ex§&
(3R, 4S)-1-(4-fl uorophenyl
3-
hydr oxypr opyl ] -4- (3" -i soprpoX) o phenyl - 4-yl)azeti di n-
2-one [00231] Exanpl e 106. o
4'-{(2S,3R) -1 -(4-fl uorophn I/)I/fyP'(TS%) -3-(4-fl uorophen
l)-3- '
%y?jr oxypropyl]-4- oxoazgt_"T(di R 2- yl } - 4- hydr oxybi phenyl -3
-carboxylic acid [00232] Exanple 107.
( 3)%"2;3 g)ééﬂe(r&a-ﬁdefﬂi 1B adtydsobi Pdrbrophophenyt }-DHelGedtdl was bbfaihed
en - 3-
EoYicld. white wesk BpRGH$9%. ok gentassiprmey  HARMR @)H Mz £DC) 5
233 e _ - =

TSRS 2R BT 5 By MR AN (Gl 93 o 11D, 521 1.0 =99
H1,AH)! 5109 g@her% Hz31tH), 4.37 (d, J= 9.9 Hz, 1H), 4.12-4.33 (m, 2H), 3.83 (m,

3S)-3-(4-fluorophen Ig - 3- hydr oxypropyl ] azeti di n- 2-on
{4—5)5 20233 HxaAp (e 3100 (s, 3H{ 1.83 es/ 3H) ppm; MS [M+H]" 488.4
RS Aekibic B LY PSR ho 400 ok ke ISR ey 5

hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl} biphenyl-3-yl)-D-glucitol
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-(4-fl uorophenyl)-3-hydroxypropyl ] azeti di n-2-one
[ 00235] Exanpl e 10.
WE200602848R) - | - (4-fl uor ophenyl ) -3-[(3S) - 3- ( 4- f PaDUSPOLOB7715
yl)-3-
hydr oxypr opyl ] - 4- oxoazeti di n- 2-yl } - 3- hydr oxybi phenyl -

-carboxylic acid [00236] Exanple .
(3R, 4S)-4- (3" -fluoro-5] t hoxybi phenyl -4-yl)-1-(4-

fl uorophenyl)-3-[(3S) - -1 L@r ophenyl ) - 3- hydr oxypr op
yl ] azeti di n-2-one [00237] N

F
(1S)-1,5- anhydro | - uor ophenyl ) - 3- [
(39) - 3.
117(4-f 1 uor ophenyl :-E%ﬂroxypropyl]-4-oxoazetidin-2-y
| } bi phenyl - 3-yl)-L-gl\ugLklol [00239] Exanple 14.
(3R 4S)-4-(3',5"-di pydrptybi phenyl -4-yl)-1-(4-fluoroph
enyl ) - 3- OH
[(3S)-3-(4-fluorop
e [00240] Exanple 13H:
(4'-{(28,3R)-I-(4-f|uorophenyl)-3-[(38)-3-(4-f|uorophe
nyI) 3- hydroxypropyl ] -4- oxoazetidin 2-yl }Dbi phenyl -

boronic acid [00241] Exanpl e
Qg -3- [@Sélﬁl’( tﬁl%qrppl(eglyl) -3 hydroxypropyl] 1-pheny1 -4-[4-(4,4,5,5-tetramethyl-

|
ARk R RPN o o) SPg T amgb and (pya
tcttfhh@%tbt—ylﬂ--l Yhanhidigh 14(3-bronop RERAN2D - ghxcatob(36 . 51mg, 0.073 mmol) were

2, 6-anhydro- | - deoxy 4' S,3R) -1 -(4-fl uorophen
dgisolved 1ny2 0 mL of toluene and( 0.25 ingL ethe)mol O( 075 mL of 4%\1 pot%ss)lum

yl ] - 4-oxoazeti di
C%gt%tf% i%&?q%ﬁ?%gﬁﬂﬁ)ycer g@% &Qiqo hepti t ol
tét&ﬂl&ﬂﬁlbh&)(}&lphﬂspmﬁ@palkdu{rﬁ(ﬂﬁ T&R)entlfe(réad‘tllon ovas degassed three times
rhenyl) &] ﬁi 4f|uoro henyl ) - 3- hy(g xypropyl ]
WIm%m@é@ gated to. ry ux fosi4dy |rea§t1§a Wag fpele %& gopdeppgrpture,

PRI T Moty SpA eSS o S5 (s b e epeanie
lzf}fershydé esinpinepyitidd over sodium sulfate, filtered, concentrated and punﬁed by
-4- (3' - mer capt obi phen 4- yI azet i di n- 2- one

é&'ﬁlﬂf’p‘fhémll%@gr aphy {1(2255123(% tq 9% ethyl oS 208 Bhafford 10.5

¥ 4 ' -3-(4-
e ,%%‘ﬁsé%gfz%c‘é%??“%% R RPEG
ﬂmemplherﬁiyljimhydmy]blﬁﬁ)’a}@}oxEx]apliﬂnglaiaiﬂm- -yl}blphenyl 3-yl)-D-glucitol as

(3R 49) -4- (3, 3" -di hydroxybi phenyl -4-yl)-1-(4-fl uorophe
aﬁ%ﬂ}@é- [(3 S)-3-(4-fluorophenyl)-3-hydroxypropyl ]

' 48] I 4
[?[fl?; & 53?’?%36{_?&% (? c%?ﬁg.r@o éﬁéll) 643{%253 R<)) 3)15 %py 4]
ﬂ410rophenyl) 3-hydroxypropyl]-4-oxo- 1-phenylazet1d1n—2 yl}blphenyl -3-yl)-D-glucitol
(10.5 mg, 0.013 mmol) was dissolved in 0.30 mL of methanol and 0.30 mL of

PH3- hydr oxypr opyl ] azeti di n- 2-on

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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0x0- -phenyl azeti di n-2-yl }bi phenyl -3-yl) rhosphonic
acid [00248] Exanple 123.
WO 30854848- [ (3S) - 3- (4- f 1 uor ophenyl ) - 3- hydr oxy ppopykjoo4e37715
[ 3-
hydr oxy- 3' (nethylsulfonyl)biphenyl 4-yl]-1-phenyl azet
i din-2- one [ 00249

103303 2} HP’FH%‘HW“ Mnto QS%(asgymérﬂezP ¥ Graflensprsstie peidin water)
Y RISl

fﬁi@@fﬁﬂeﬁyl}%ﬂlydroxypropyl] 4-0x0-1-phenylazetidin-2-yl} biphenyl- 3-y1) D glucitol as

3R, 49) 4' - di d bi phenyl - 4- S) - -

At Db T MBI Oy CBYODY § Tl 23 b 1a AL bie7.23 (m,
D 30 o GDafl fyy P SHs. UPok A el a4 11D, 387 4. -
0.7 me%bmmmmt1ﬂ) 1433 egane GH)) B.23152] OGO WH)TRRI &k, 4H)

to dine
m@ﬂﬂﬂs4kﬁcﬁitéﬁﬁénethyl-I 3, 2- di oxabor ol an- 2-

lﬁbiﬁﬁe”%ﬁ BRoB3S s AR ok 1 i grontensy 3-

Yiird:dpfope1]2t-b:63-1 PRBYIMetidinD- %l‘}@ B¥EBxyIRpIRAYL3-y1)-D- géuﬁ1tol
i

yl)pheny ]phosphonate product was obtained as a
yellow oil (90%; H N 00 MHz, CDCl ) d 7.86-7.95
(m 2H), 7.84-7.82 (m ) 7.43-7.50 (m IH), 3.76
(s, 3H), 3.73 (s, 3H), X O 12 H ppm MNB [ M+H|
312, [2M+H] 625. [00252] EXp :
(4'-{(2S,33?)-3-[(3"-3 ar ophenyl ) - 3- hydr oxypr opy
l]-4-
oxo- | - phenyl azeti di n- 2%
sphoni ¢ aci d prepagedii
usi ng di net hyl [4- 4, 5, 5-tetranet hyl |
3, 2- di oxabor ol an- 2- yl\) pfig

in the reaction schepe
[ 3-

, 3,

0

t

(4, 4,5, 5-tetranethyl
2- di oxabor ol an-2 N

6 ). Final purlflca.| n by reverse-phase HPLC (Pol ari s

C18-A Om 250 x 21.2 colum, 30%to 59%

acetonitrile-0.1%trifluoroacetic acid in water)

afforded (4 -

({38245) 45(4513r0310E2( $Bérf-3ﬂfy4(dﬁﬁﬂlh’ylimhﬂw}Phéhybyfﬂ[’(GX)fM Pyt ]

ARy BB ey brosrBRoRd rPheviprsifipe wsdddp & 0.6
Iﬁﬁl%gf)washh@%%e& ?1995 f le:z%EQn %algd Krb@ Q?s@lngcoi'at&dﬂ)oron (0.17

g, B661rirdp]), @taszlmaceﬂatg(mlgg sts nhmm) aﬁd@mmoraza {m IH,

b gﬂl,mq? sToassphino)tbrrocthd] palladium) dithiBRmethane hdduck (136 ing, 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 of 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 in vacuo.

[00175]  The resulting brown oil which is (3R,45)-3-[(35)-3-{[tert-
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Exanpl e 128. Sodi um
4'-{(25",3/?)-3-[(35)-3-(4-fluorophenyl)-3-hydroxyprop

wQ kjosA4x®- | phenyl azeti di n- 2-yl PCT/US2004/037715
}-3' - hydroxybi phenyl - 4-sul fonate - 5-Bronp-2-{(2
S,3i17?)-3-[(39)-3-{[*"-butyl (di methyl)silyl]oxy}-3-(4-

bty B R B - e e PR R BR BT < o1 Sbor o &
bﬁ?'l(ﬂmﬁéiﬁﬁ sﬂggeéy}w(mls)temem - SSQdesﬂonfblﬁi-QWﬁe 1]-1-
3 si'um car bonat e (882 , 2.71 mol 3’

pbmyll@emils@ orgdwuptdisspl vediwid) (1 8)-2 adt, @fﬁ(‘l@)O-(aCﬁgl 1,6- aahydro 1-3-

b PSR P AR S AR e PP BB Y H B o4

tha@émxﬁQaﬂ?oHﬂ@Was%ddEcﬁbﬁG@@d@} re and then cool ed
and reacted wth acetic anhydri (0.70 mL, 7.3 mmol)

tﬁmﬁlsmlﬁhmmmdm@p@imdlm(ﬁé Rhmatn@ rmg:tlon VB3 dngnsse)d three times

lparinPen b e fsntarys M2 aE Bipe i fadtidlygs cooled to room

ik AhR DR A(With 74-hi m&da&%wemad@éd Weh § Gthehne-ethy] acetate

dried over sodiumsulfate, filtered, concentrated and
(pr7b mled Tbo;/ orghnigageoywens h:ymbm@, @n@i dviet sodgarh sulate t fdteB@lo
to af

cprostyrad FpERtE b un R EERORI Gy (g list ek Tos P 5ppethy!

aséiytle)heka%y&d afforemﬂrﬁ% EIMh PR S @4 6- tetra-O—aceZtlyl 1,5-anhydro-1-(3'-
yl}-4 | t hi o) b phenyl - acet at e ny,

{ B@%ytyé@dumethsl)alywhxy}e4f{cﬁ&ﬁﬁkm [OSM {([z:ermbxeyl@methyl)sﬂyl]oxy} -3-

et at ﬁ?ﬂ?ﬁg‘fﬂé@r 3 E{( 055%&)3?%3 5 y]f}F’{PgF%’é% e%w% é#&‘g‘ﬁ)laf a clear

14 0xo- -phenyl azeti di n-2-yl
}-4' - (et hyl t hi o) bi phenyl - 3-yl acetate (478 ng, 0.713
[0A156) V\besdn&snalm iimmediatdly drsso’rmdmrﬂeS(X 20 qﬂn)etlmmdl and 0.80

NS SR AL ot
mRRFORAS é%frfeﬂgit Ryord %&%@@4}9 eﬁﬁk&ed Rfh 1:1 ethyl acetate-hexane

aryl sul foxi de. Once additi on was conplete the reaction
(Gvad 0p ouly)edrigdnish gedivinenlfatat andapeekngowi imvdsive 4o bierdt(&5)-1,5-

R AR DT O3 L
bh@Y(afﬁetM\ﬁssﬁyqsmm Wﬁhox%@ﬂé%ﬁiﬂyﬂﬂ-&o inh&ng&@u@lﬂdz

concent rat ed " tol uene rési due was di ssol ved
yl}hlnilﬁnﬁﬁar’mghlaﬁel (10 nL) and the Purmerer

%] £ o RBaTRe! PR s e ied B tiing 09 rgppycro-1-
(FNGreFOARHI Bethy)silylloxy}-4'-{(2S,3R)-3-[(35)-3-{[tert-
butyl(dimethyl)silyl]Joxy}-3-(4-fluorophenyl)propyl]-4-oxo-1-phenylazetidin-2-
yl}biphenyl-4-yl)-D-glucitol in 5 mL of acetonitrile, 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 10u 250 x 21.2 mm column, 30% to
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was stirred at roomtenperature for 8.5 h and then

concentrated with toluene and diluted with a solution
wo@boodegrssed net hanol (3.0 nl), triethylam ne PGI/0S200)/037715

and water (1.0 nL). After 2.75 h the gol den yell ow

solution was concentrated, transferred into a .

() 0 t tor 0 .
B AR AR 0] éﬁ%?%%l%%@?ﬁ%ﬁﬁ?ﬁ@ﬁ tpg E7doA o desined
(THel ,f-@abydroti (\Abé(ZSﬁIRD-Bd@&dp(mmraphmpbmhmpﬁipyr]m -0x0-1-

piEd I tinay B b U A kAP NS 5 P SHEE TR (300
Pé@B |)49‘9(Ei PLEBYA 88 a7 91 Eld7ﬁ¥ef1d§@glflé’981{z 1H),

téred, concentrate puri
70(h7f @wt(&gsapisym(ﬂw g 25l Hi cla)pébl (ﬂaQ%I) @, 150Q@% ey Hz, 1H) 3.90

acet atehexanr%,/to afford a m xture of conpounds (some

(b 2 tHze $Hard Gbeon. diD St Idas i4HR a3 - Afrer 17, ) 99=ﬂh%3 frestiupm; MS

$ s is in the next step. [00254] The residue
[%éﬂé gg%?ved i n dichl oronethane (10 nL) and added
domsF W SBahiple6e of193-1 SARHydro-1-(4'- {(2S 3R) 3- [(3S) -3- (4 ﬂuorophenyl) -3-
- chl or obenzenecar bogeroxm Cc aci )zﬂ(f 2. mmol)
hydroxivpieppl dnestoh lipbenylagetidin-2-yh Shh @WME‘ ¥ 51)@)5'1%&91
used to help transfer the material and the m xture was
stirred at roomtenperature for mn. The reaction was

guenched by addition of trigthylamne (4 ni),
concentrated, dissolved in @ anol, filtered through
a 0.45 mWwatman(r) filter, NeehcenfOrated agai n,

purified by reverse-phase HPLC {Pplaris C18-A Om 250 x
21.2 mm colum, 5% to 100% gcejOTAtril e-0. 1%

sodi um i on exchange resin ti ord s0d aE [(3S

: oxypr opyl']'04 oxo- | - phenyl aze
tidi n-2-y|}-3'- hydrox bi phenyl - 4-sul fonate (249.0 ng,
57% vyield) as a |igbtpare purple solid; H NWR (300
MHz, CD OD) dno. 88| (d) &6 Hz, 2H) 7.59 (d, J = 8.6
Hz, 2H), 7.35-7.HoNwf YAH), 7.14-7.1 (m 2H),
7.03-6.97 (m 3H),08. iz (d, J = 2.2 Hz, IH), 4.63-4.59
(m IH, 3.17-3.08 (rf?HlH) 2.04-1.87 (m 4H) ppm MNB
[MNa] 546.0 121[00255] Also within the invention are
conpounds descri bed by Table 3, together with Table 4
Goiginédimamanndr kimiluh it Bxarspls 66 but sing i 5)R13 W6k tktra-O-acetyl-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-2-y1}-3'-hydroxybiphenyl-4-yl)-
D-glucitol (20 % yield, white solid). 'H NMR (300 MHz, CD;0D) § 7.49 (dd, J= 8.1 Hz,
4H), 7.35-7.16 (m, 8H), 7.05-6.97 (m, 4H), 5.15 (d, /= 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,3S,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
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[00256] In these enbodinents, Rl and R2 are
i ndependently chosen fromH, F, CN, d, CH, OCH,6 OCF
WQ 220884148 CF , CF H and CHF, R4 is chosen frpea/HS200/037715

CH, OCH, OH B(OH) , and SH R5 is chosen from OH,

SOH POH, CHOH COOH CHO Dglucitol, a C glysosyl
conpound and a sugar and only, one R substitution is

all oned on any aronatic rl\sﬂg_<For exanple, where R5 is

it

-OH, all of the other subéf (Snts on the
o O course, where a

correspondi ng aromatic ri

given R group is H (e. dHO )\ alfl the substituents

on the correspondi ng aromatl rVnggg;e also H 1In

Tabl e 4 when the R4 subsgFtyent position is defined as

3-, the substitution oc at the position ortho to

the azeti di none ring.BWn able 4 when the R4

substituent position is defined as 2-, the

substitution occurs at the position neta to the
»FFaLVIiBANG 1 5&5‘19,-41[(%9%1%1]1 FRCR by Wil adadd Ha 3ddieibh Aesel to 1,3-
a uni

gue subset ‘of group substituents which can be
dibrsmebratzena(9l6f sdbtmmat, P4 mLdissolved an pokydraps fgteahydrofuran

| nt o For VI | at e I trons specifi
(Al Covprof rfnd PEeBREuLBRR P BT el it RS
t%%ﬁ\?ﬁgoﬂ\rﬂ 21'5_- mEPindaEa Rt Gon Wik R tSstid for3Amikdt 178 6. To
s F, RAis OH and RS is OH Substituting this_set
tigh sRuowwps addeti G- Gaenrbhyldiinkthysdglel, diripopropyhdene-o-D-
| acenent defined by row 1 of Table.4 (i.e. IS ,
BRI 44 3% b meash e ongina el gr dbguneny 7.
i fur —78 °C and th i
Z%E%igéqga%gglveéhgﬁﬁ ;ralr, 82‘( e;/ngliygrﬁgsn ;eltr_ag)_/d;?) _e%l_a[t( 8¢ ??11( 2._efreac ion
stitted 6pt2enyThe @actiopdrasxqppnapy by {He-goddron| of sattiath oum
100259] Simlarly, . :
cblorida &0 L Solfiedtuyesrmpigao s prmmgrgypie: Jhp pepgfion vas poured
irth lég{)@ BOKEARY ?%I%L? ﬁ[ﬁf RHEPIORYI ) anld 'tl_i’é"ﬁ_?_éfls 8¢Rtdtél. NP #06ous layer
I's di'sclosed by the using val'ues in Table 3, row1l to
vedglestrhdted evitRethylihaetart (2 x 2¢ ody)diThe cerobilied prgartic exgggtowere dried

HaRRT oS SRS T ApRe P i ot by Shromgygeraphy
(112 Beth teg];/é%g{eﬁﬁle toVAffdrd ARGt ok ricAnikife M%EQU@IEASﬁR,?R,SS)-

def1 ne eac I

ow In Table 4. It should b _
uoderrstuoddintetiatsityh 2, 3o Tapotahpidroky-6 {7e@-isaprafybidens- 55 2goxa-2-(3-
are only a.snal bset of the conpaunds descri.bed
oSl e s 87 b TR GRo R RS B 05
hidl ' ach row of Table 3 into generic
(E%B%P%@%Wlfacﬁ%&egr ding to the placenent _ )
[00180] Example 68. (6S)-6-C-(3-Bromophenyl)-6-O-[tert-butyl(dimethyl)silyl]-1,2-

O-(1-methylethylidene)-a-D-glucofuranose
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defined by each row of Table 4. TABLE 3 Row R R2 R4
R5 OH)H OH )-glucitol OHSOHOHOHHOH OHH OH
w2@skueizeol 7 HH OH SOH 8 HH OH

POH9 HI p#u/0Okod0o37715
Hl OHDglucitol 11 HI OHSOH 12 HI OH POH 13 F
OHOH14 OHDglucitol 15 H OH SOH 16 HOH PO H 17

[@ﬂgli]u (1”8 Fg?i%?&twdtlab (11191 ﬂgl 6122 hrfdt) Wasbdibd @ 22 OH
(25/2R,3S,45,6R,7R,85)-3- O—tert-butyldlmethyls1lyl-2 3,6,7-tetrahydroxy-6,7-O-
isopropylidene-1,5-dioxa-2-(3-bromophenyl)-bicyclo[3.3.0]Joctane dissolved in absolute
ethanol (4 mL) at room temperature. The reaction was stirred at room temperature for 1
h. TLC analysis (3:1 hexane-ethyl acetate) indicated that all the starting lactol had been
consumed. 1 mL of saturated ammonium chloride solution was added and the reaction
was stirred until the effervescence ceased. The reaction was poured into ethyl acetate (30
mL) and water (10 mL) and the layers separated. The aqueous layer was extracted 2 x 20
mL with ethyl acetate. The combined organic extracts were dried over anhydrous
sodium sulfate, filtered, concentrated and purified by chromatography (3:1 hexane:ethyl
acetate) to afford (6S5)-6-C-(3-bromophenyl)-6-O-[tert-butyl(dimethyl)silyl]-1,2-O-(1-
methylethylidene)-a-D-glucofuranose (125 mg, 88% yield) as a white waxy solid. mp 76-
77 °C; Ry 0.24 (3:1 hexane:ethyl acetate); "H NMR (300 MHz, CDCl5) § 7.51-7.17 (m,
4H), 5.95 (d, J= 3.6 Hz, 1H), 4.90 (s, 1H), 4.53 (d,J=3.9 Hz, 1H), 4.32 (d, /= 2.7 Hz,
1H), 4.09 (dd, J=2.7 Hz, J= 8.4 Hz, 1H), 3.75 (d, /= 7.2 Hz, 1H), 2.76-2.68 (br s, 2H),
1.46 (s, 3H), 1.31 (s, 3H), 0.92 (s, 9H), 0.11 (s, 3H), -0.10 (s, 3H) ppm

[00182]  Example 69. (6R)-6-C-(3-Bromophenyl)-1,2-O-(1-methylethylidene)-o-D-

glucofuranose

[00183]  Tetrabutylammonium fluoride (1 M in tetrahydrofuran, 3.14 mL) was added
dropwise to (25/2R,3S,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 (1.53 g, 3.14 mmol)
and glacial acetic acid (188.4 mg, 3.14 mmol, 180 pL) 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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| HOH OHI OH Dglucitol OH SO H OHI OHOHI
OH D-glucitol | OHSOHCH PO H I I
woz@bkoeiuol | OH SOHI )H HHHOHH D gl ueg¢t/ok20b4/037715
: : H I

H >gl ycosyl conpound H

- gl ycosyl
conpound H CH OH gl uci t ol
pourrg?i into ethyl acetate (30 mL), )washed with saturated sodium bicarbonate (10 mL) and

N—r

brine (2 x 10 mL). The aqueous layer was back extracted with ethyl acetate (2 x 20 mL).
The combined organic extracts were dried over anhydrous sodium sulfate, filtered,
concentrated and purified by chromatography (35 g, 40% ethyl acetate-hexane isocratic)
to afford (25/2R,35,4S,6R,7R,85)-2,3,6,7-tetrahydroxy-6,7-O-isopropylidene-1,5-0xa-2-
(3-bromophenyl)-bicyclo[3.3.0]octane (1.146 g, 98% yield) as a white solid; R, 0.18 (3:1
hexane-ethyl acetate)

[00184]  Sodium borohydride (116 mg, 3.1 mmol) was added to
(28/2R,35,45,6R, 7R 85)-2,3,6,7-tetrahydroxy-6,7-O-isopropylidene-1,5-oxa-2-(3-
bromophenyl)-bicyclo[3.3.0]Joctane (1.15 g, 3.1 mmol) dissolved in absolute ethanol (5
mL) at room temperature. The reaction was stirred at room temperature for 1 h. TLC
analysis (2:1 ethyl acetate-hexane) indicated that all the starting lactol had been
consumed. 1 mL of saturated ammonium chloride solution was added and the reaction
stirred until the effervescence ceased. The reaction was poured into ethyl acetate (30 mL)
and water (10 mL) and the layers separated. The aqueous layer was extracted with ethyl
acetate (2 x 20 mL). The combined organic extracts were dried over anhydrous sodium
sulfate, filtered, concentrated and purified by chromatography (2:1 ethyl acetate-hexane to
elute the first diastereomer then 100% ethyl acetate) to afford (6R)-6-C-(3-bromophenyl)-
1,2-O-(1-methylethylidene)-a-D-glucofuranose (511 mg, 89% yield) as a white solid; mp
172-173 °C; Ry 0.19 (2:1 ethyl acetate-hexane); 'H NMR (300 MHz, CDCl5/CDs0D) 6
7.62-7.61 (m, 1H), 7.42-7.38 (m, 1H), 7.21 (t, J= 7.5 Hz, 1H), 5.94 (d, /= 3.9 Hz, 1H),
4.86 (d,J=4.5Hz, 1H), 4.48 (d,J=3.3 Hz, 1H), 4.24 (d, J=2.4 Hz, 1H), 4.14-4.10 (m,
1H), 3.79-3.74 (m, 1H), 1.38 (s, 3H), 1.30 (s, 3H) ppm

[00185]  Example 70. (3R,4S5)-3-[(3S)-3-(4-Fluorophenyl)-3-hydroxypropyl]-1-phenyl-
4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]azetidin-2-one
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CHSOHCHPOHCHCHOCH COOHCHCHOHHCHH CH
C-glycosyl conpound HI OH 124H H | D-glucitol HI SO

woledshoki248 PO HH[HI CHO |H |H I COOH H IH | g4/0kkobl/047715
| sugar HH 1| C-glycosyl conpound HH B(OH) OH H B(OH)
D-glucitol H[H B(OH SOHHB(OH POHHB(OH CHO H
B(OH) COOH H H B(OH) CH H|HB(OH sugar H H B(COH)
C-gl ycosyl compound SH SH D- gl uci t ol

(3R,4S5)-4-(4-Bromophenyl)-3-[(3S5)-3-(4-fluorophenyl)-3-hydroxypropyl]-1-
phenylazetidin-2-one (45.1 mg, 0.10 mmol), bis(pinacolato)diboron (27.7 mg, 0.11
mmol), dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium(ll) dichloromethane
adduct (2.4 mg, 0.003 mmol), and potassium acetate (29.7 mg, 0.30 mmol) were
dissolved in anhydrous dimethyl sulfoxide (600 uL). The vessel was evacuated and
flushed with argon three times then sealed and heated at 80 °C for 16 h. LCMS analysis
indicated that some starting material remained so an additional aliquot of catalyst and
bis(pinacolato)diboron were added, the solution degassed and heating continued for 2 h.
The reaction was diluted into dichloromethane (30 mL) and filtered through a plug of
Celite®. The filtrate was washed 2 x 10 mL with water. The combined aqueous washed
were back extracted with 3 x 10 mL dichloromethane. The combined organic phase was
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The product was
purified by chromatography (12 g silica gel, 20-50% ethyl acetate-hexane) to afford
(3R,45)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-1-phenyl-4-[4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl]azetidin-2-one (41.9 mg, 85% yield) as a tan foam; Ry
(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, /= 5.7 Hz, 1H), 4.65 (d, /= 2.1 Hz, 1H), 3.08
(dt,J=17.7,2.5, 1H), 2.02-1.87 (m, 4H), 1.33 (s, 12H) ppm

[00186] Example 71. (6S)-6-C-(4'-{(2S,3R)-3-[(35)-3-(4-Fluorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl} biphenyl-3-yl)-D-glucopyranose
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H|HSHSOHIHSHPOHH|HSHCHOH SH COOH IH IH SH

CH OH |H SH sugar HH SH C-gl ycosyl conpound H H OCH
weRbostok2@CH D-glucitol HH OCH SO H H H OCH PQré¢d/bis1d04/037715

OCH CHO H H OCH COOH OCH CH OH H OCH sugar H H OCH

C-gl ycosyl compound HF HOHHF HDglucitol 125H H

F
SOHHHPOHHHCHOHH HHCHOHHHHH
C-gl ycosyl compound H CH H OH COOH

0]

N

H OH

(3R.45)-3-[(35)-3-(4-Fluorophenyl)-3-hydroxypropyl]-1-phenyl-4-[4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl]azetidin-2-one (26.8 mg, 0.05 mmol), (65)-6-C-(3-
bromophenyl)-6-O-[tert-butyl(dimethyl)silyl]-1,2-O-(1-methylethylidene)-o-D-
glucofuranose (18.1 mg, 0.04 mmol), and potassium carbonate (40 uL, 4 N 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 (2 x 10 mL). The
combined aqueous washes were back extracted with ethyl acetate (2 x 10 mL). The
combined organic extracts were dried over anhydrous sodium sulfate, filtered,
concentrated in vacuo and purified by chromatography (12 g silica gel, 20-50% ethyl
acetate-hexane) to afford (6S5)-6-O-[tert-butyl(dimethyl)silyl]-6-C-(4'-{(2S,3R)-3-[(3.5)-3-
(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl } biphenyl-3-yl)-1,2-O-(1-
methylethylidene)-o.-D-glucofuranose (13.5 mg, 45% yield) as a white foam; Ry 0.23 (1:1
hexane-ethyl acetate); 'H NMR (300 MHz, CDCl;) 6 7.58-7.22 (m, 13H), 7.07-6.98 (m,
4H), 5.97 (4, J=3.9 Hz, 1H), 4.98 (d, J=2.4 Hz, 1H), 4.73 (t, J= 6.3 Hz, 1H), 4.69 (d, J
=2.1 Hz, 1H), 4.54 (d, J=3.9 Hz, 1H), 4.37 (d, /= 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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HOHCHOHdHOH CH Cglycosyl compound CH . )H H
)-glucitol CH50HHCHPOHHCHCHO H COOH CH CH CH

w@kboSluC4gyl ycosyl conpound | )H | )-glucitol |prSukkd4/037715
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[00187]  (65)-6-O-[tert-Butyl(dimethyl)silyl}-6-C-(4'-{(2S,3R)-3-[(3:5)-3-(4-
fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl} biphenyl-3-yl)-1,2-0-(1-
methylethylidene)-a-D-glucofuranose (13.5 mg, 0.017 mmol) was dissolved in
acetonitrile (5 mL) in a polypropylene centrifuge tube. 48% Hydrofluoric acid (500 pL)
was added at room temperature and the reaction was stitred for 16 h monitoring by
LCMS. Upon completion, 1 equivalent of solid sodium carbonate (1.27 g, 12 mmol) was
added and just enough water to dissolve the solid. The reaction was diluted into ethyl
acetate (20 mL) and the layers separated. The aqueous solution was extracted with ethyl
acetate (3 x 10 mL). The combined organic extracts were washed with saturated sodium
carbonate (2 x 10 mL), dried over anhydrous sodium 'sulfate, filtered, concentrated in
vacuo and purified by reverse-phase HPLC (Polaris C18-A 10p 250 x 21.2 mm column,
30% to 95% acetonitrile-0.1% trifluoroacetic acid in water) to afford (65)-6-C-(4'-
{(2S,3R)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-
yl}biphenyl-3-yl)-D-glucopyranose (5.5 mg, 51%); 'H NMR (300 MHz, CDCl;/CD;0D)
& 7.64-7.58 (m, 2H), 7.48-7.21 (m, 12H), 7.08-6.98 (m, 3H), 5.12-5.07 (m, 1.4H), 4.73 (d,
J=2.4Hz, 1H), 4.66 (t,J = 5.7 Hz, 1H), 4.39 (d, ] = 7.5 Hz, 0.6H), 4.00 (dd, J=1.5 Hz,
J=9.6 Hz, 0.6H), 3.76-3.56 (m), 3.23-3.10 (m, 1.5H), 2.01-1.90 (m, 4H) ppm; MS
[M+H]" 630.0
[00188]  Example 72. (6R)-6-C-(4'-{(2S,3R)-3-[(3S)-3-(4-Fluorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl } biphenyl-3-yl)-D-glucopyranose
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[&Hd] Obtained in a manner similar to Example 71 but using as starting materials
the products from Examples 68 and 70. (6R)-6-C-(4'-{(25,3R)-3-[(35)-3-(4-
Fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl} biphenyl-3-yl)-D-
glucopyranose (2.4 mg, 53% yield); 'H NMR (300 MHz, CDCl3/ 0.1% CD30D) & 7.64-
7.58 (m, 2H), 7.49-7.23 (m, 12H), 7.08-6.98 (m, 3H), 5.06 (d, J = 3.6 Hz, 0.6H), 4.91 (d,
J=6.0 Hz, 1H),4.72 (d, J= 4.8 Hz, 1H), 4.66 (t, /= 5.4 Hz, 1H), 4.42 (d, /= 7.8 Hz,
0.4H), 4.07-4.02 (m, 1H), 3.69-3.66 (m, 1H), 3.16-3.11 (m, 1H), 1.96-1.91 (m, 4H) ppm;
MS [M+H]" 630.0

[00190] Example 73. (65)-6-C-(4'-{(2S,3R)-3-[(3S)-3-(4-Fluorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3"-hydroxybiphenyl-3-yl)-D-glucopyranose

HO 4 oH

(3R,4S)-3-[(35)-3-{[tert-Butyl(dimethyl)silylJoxy}-3-(4-fluorophenyl)propyl]-4-[2-{[fert-
butyl(dimethyl)silyljoxy}-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-1-
phenylazetidin-2-one (53.0 mg, 0.07 mmol), (65)-6-C-(3-bromophenyl)-6-O-[tert-
butyl(dimethyl)silyl]-1,2-O-(1-methylethylidene)-a.-D-glucofuranose (24.1 mg, 0.05
mmol), and potassium carbonate (50 pL, 4 N aqueous solution) 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 (4.0 mg,
0.003 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
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with water (2 x 10 mL). The combined aqueous washes were back extracted with ethyl
acetate (2 x 10 mL). The combined organic extracts were dried over anhydrous sodium
sulfate, filtered, concentrated in vacuo, and purified by chromatography (12 g silica gel, 5-
50% ethyl acetate-hexane) to afford (65)-6-O-[fert-butyl(dimethyl)silyl]-6-C-(4'-{(2S,3R)-
3-[(35)-3-{ [tert-butyl(dimethyl)silyl]oxy}-3-(4-fluorophenyl)propyl]-4-oxo-1-
phenylazetidin-2-yl}-3'-hydroxybiphenyl-3-y1)-1,2-O-(1-methylethylidene)-a-D-
ehucofuranose (10.5 mg, 20% yield) as a white foam; 'H NMR (300 MHz, CDCl) § 7.44-
7.18 (m, 13H), 7.05-6.93 (m, 3H), 5.97 (d, /= 3.9 Hz, 1H), 5.03 (d, J= 2.1 Hz, 1H), 4.95
(d, J=2.4 Hz, 1H), 4.67 (m, 1H), 4.56 (t, /= 4.8 Hz, 1H), 4.38 (m, 1H), 4.10 (dd, /=17.6,
3.0Hz, 1H), 3.87 (m, 1H), 3.12 (m, 1H),1.94-1.89 (m, 4H), 1.44 (s, 3H), 1.31 (s, 3H), 0.93
(s, 9H), 0.86 (s, 9H), 0.11 (s, 3H), 0.01 (s, 3H), -0.11 (s, 3H), -0.16 (s, 3H) ppm

[00191]  (6S5)-6-O-[tert-Butyl(dimethyl)silyl]-6-C-(4'-{(25,3R)-3-[(35)-3-{{tert-
butyl(dimethyl)silylJoxy}-3-(4-fluorophenyl)propyl]-4-oxo-1-phenylazetidin-2-yl}-3'-
hydroxybiphenyl-3-yl)-1,2-O-(1-methylethylidene)-a-D-glucofuranose was dissolved in
acetonitrile (5 mL) in a polypropylene centrifuge tube. 48% Hydrofluoric acid (750 pL)
was added at room temperature and the reaction stirred for 16 h monitoring progress by
LCMS. Upon completion, 1 equivalent of solid sodium carbonate (1.91 g, 18 mmol) was
added and just enough water to dissolve the solid. The reaction was diluted into ethyl
acetate (20 mL) and the layers separated. The aqueous solution was extracted with ethyl
acetate (3 x 10 mL). The combined organic extracts were washed with saturated sodium
carbonate (2 x 10 mL), dried over anhydrous sodium sulfate, filtered, concentrated in
vacuo and purified by reverse-phase HPLC (Polarié C18-A 10p 250 x 21.2 mm column,
30% to 95% acetonitrile-0.1% trifluoroacetic acid in water) to afford (65)-6-C-(4'-
{(2S,3R)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl }-3'-
hydroxybiphenyl-3-yl)-D-glucopyranose (17.8 mg); 'H NMR (300 MHz, CDCl:/CD3;0D)
8 7.52-6.83 (m, 16H), 5.05-5.00 (m, 2H), 4.50 (m, 1H), 4.34 (m, 1H), 3.94 (m, 1H), 3.72-
3.59 (m, 2H), 2.91 (m, 1H), 1.95-1.77 (m, 4H) ppm; MS [M-OH]" 627.8

[00192]  Example 74. (6R)-6-C-(4'-{(2S,3R)-3-[(3S)-3-(4-Fluorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-y1}-3'-hydroxybiphenyl-3-yl)-D-glucopyranose
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[00193] Obtainedina rhanner similar to Example 73. Purified by reverse-phase HPLC
(Polaris C18-A 10p 250 x 21.2 mm column, 30% to 95% acetonitrile-0.1% trifluoroacetic
acid in water) to afford (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
(4.1 mg, 70% yield); "H NMR (300 MHz, CDCl3/CD3;0D) & 7.55-6.90 (m, 16H), 5.08-
2.06 (m, 1H), 5.01-5.00 (m, 1H), 4.86 (d, J = 4.5 Hz, 1H), 4.60 (t, J = 5.1 Hz, 1H), 4.39
(d, J=8.1 Hz, 1H), 4.02-3.97 (m, 1H), 3.70-3.64 (m, 1H), 3.52-3.49 (m, 1H), 1.96-1.85
(m, 4H) ppm; MS [M-OH]" 627.8

[00194]  Example 75. (6S)-6-C-(4'-{(2S,3R)-3-[(3S)-3-(4-Fluorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-3-yl)-D-glucitol
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BR&H}P&%Q&iMZ@Y}J3'—%oxybiphenyl-3-yl)-D-glucopyranose (7.1 mg, 0.01 mmol)
was dissolved in 80:20 acetonitrile-water (1 mL). Sodium borohydride (0.4 mg, 0.01
mmol) was added at room temperature and the reaction was stirred for 30 min monitoring
by LCMS. Upon completion, the reaction was diluted with 80:20 acetonitrile:water (3
mL) then filtered through a Whatman 0.45 uM glass microfiber filter and purified by
reverse-phase HPLC (Polaris C18-A 10p 250 x 21.2 mm column, 30% to 95%
acetonitrile-0.1% trifluoroacetic acid in water) to afford (6S5)-6-C-(4'-{(2S,3R)-3-[(35)-3-
(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-3-
yl)-D-glucitol (1.4 mg, 22% yield ). 'H NMR (300 MHz, CDCl3/CD;0D) & 7.37-6.89 (m,
16H), 5.08 (d, J = 2.4 Hz, 1H), 4.97-4.95 (m, 1H), 4.60 (t, J = 6.0 Hz, 1H), 3.92 (m, 1H),
3.76-3.56 (m, 6H), 2.01-1.82 (m, 4H) ppm; MS [M-OH]" 629.8

[00195]  Example 76. 6-O-(4'-{(2S,3R)-1-(4-Fluorophenyl)-3-[(3S)-3-(4-
fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl } biphenyl-3-yl)-D-glucopyranose

Diethylazodicarboxylate (192.4 mg, 1.11 mmol, 172 uL) was added drop-wise at 0 °C to
1,2,3,4-tetra-O-acetyl-B-D-glucopyranose (350.0 mg, 1.01 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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dichloromethane) to afford 1,2,3,4-tetra-O-acetyl-6-O-(3-bromophenyl)-B-D-

glucopyranose (357 mg, 71% yield)

[00196]  Triethylamine (1 mL) was added at room temperature to 1,2,3,4-tetra-O-
acetyl-6-0-(3-bromophenyl)-p-D-glucopyranose (200 mg, 0.40 mmol) dissolved in
5:1methanol-water (6 mL). The reaction progress was monitored by LCMS and TLC
(20% ethyl acetate-dichloromethane). Upon completion, the solvents were removed in
vacuo to afford 6-O-(3-bromophenyl)-p-D-glucopyranose which was carried on without
further purification.

[00197]  tert-Butyldimethylsilyl trifluoromethanesulfonate (442 mg, 1.67 mmol, 383
pL) was added dropwise at 0 °C to 6-O-(3-bromophenyl)-p-D-glucopyranose and 4-
dimethylaminopyridine (219 mg, 1.79 mmol) dissolved in dichloromethane (3 ml.). 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 (50% ethyl acetate:hexane) to afford a 6-O-(3-
bromophenyl)-B-D-glucopyranose bis-O-[tert-butyl(dimethyl)silyl] ether (98.9 mg, 44%
yield); Ry=0.14 (50% ethyl acetate-hexane)

[00198]  (3R,4S)-1-(4-Fluorophenyl)-3-[(3.5)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]azetidin-2-one (141.5 mg, 0.27
mmol), 6-O-(3-bromophenyl)-B-D-glucopyranose bis-O-[tert-butyl(dimethyl)silyl] ether
(98.9 mg, 0.18 mmol), and potassium carbonate (175 pL, 2 M aqueéus solution) 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 (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 (2 x 10 mL). The

combined aqueous washes were back extracted with ethyl acetate (2 x 10 mL). The
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c%ﬁcgﬁa%dgiyzw&?z?&’ Ahd‘iﬂﬁ’iﬁ%& @9 cﬂoﬁﬁ'to%pg? (12 g silica gel, 50% ethyl acetate-
hexane) to afford 6-0-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-3-yl)-B-D-glucopyranose bis-O-[tert-
butyl(dimethyl)silyl] ether (113 mg, 74% yield). '"H NMR (300 MHz, CDCl,) § 7.56 d,J
=7.8 Hz, 2H), 7.36-7.10 (m, 8H), 7.01-6.80 (m, 6H), 4.70 (t, ] =5.4 Hz, 1H),4.64 (d, ] =
1.8 Hz, 1H), 4.56 (d, J = 6.9 Hz, 1H), 4.35-4.32 (m, 1H), 4.16-4.07 (m, 1H), 3.68-3.58
(m, 2H), 3.51-3.46 (m, 1H), 3.38-3.32 (m, 1H), 3.11-3.09 (m, 1H), 1.98-1.88 (m, 4H),
0.91 (s, 9H), 0.91 (s, 9H), 0.14 (s, 6H), 0.13 (s, 6H) ppm

[00199]  6-O-(4-{(2S,3R)-1-(4-Fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-3-yl)-a-D-glucopyranose bis-O-[fert-
butyl(dimethyl)silyl] ether (82.3 mg, 0.09 mmol) was dissolved in acetonitrile (10 mL) in
a polypropylene centrifuge tube. 48% Hydrofluoric acid (1 mL) was added at room
temperature and the reaction monitored by LCMS. Upon completion, 1 equivalent of
solid sodium carbonate (2.54 g, 24 mmol) was added and just enough water to dissolve
the solid. The reaction was diluted into ethyl acetate (20 mL) and the layers separated.
The aqueous solution was extracted with ethyl acetate (3 x10 mL). The combined organic
extracts were washed with saturated sodium carbonate (2 x 10 mL), dried over anhydrous
sodium sulfate, filtered, concentrated in vacuo and purified by reverse phase preparative
HPLC (Polaris C18-A 10u 250 x 21.2 mm column, 30% to 95% acetonitrile-0.1%
trifluoroacetic acid in water) to afford 6-O-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3.5)-3-(4-
fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl } biphenyl-3-yl)-a-D-glucopyranose
(54.3 mg, 89% yield). 'H NMR (300 MHz, CDCl3/1% CD;0D) & 7.58 (d, ] = 7.8 Hz,
2H), 7.39-7.24 (m, 7TH), 7.17-7.14 (m, 2H), 7.04-6.92 (m, 5H), 5.23 (d, J = 3.9 Hz, 0.6H),
4.71 (d, J= 1.8 Hz, 1H), 4.66 (t, ] = 5.7 Hz, 1H), 4.58 (d, J = 8.1 Hz, 0.4H), 4.40-4.30 (m,
1H), 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-OH]" 630.0

[00200] Example 77. Methyl 6-O-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3.5)-3-(4-
fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl } biphenyl-3-yl)-a-D-glucopyranoside
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Diethylazodicarboxylate (76.2 mg, 0.44 mmol, 68 puL) was added drop-wise to methyl
2,3,4-tri-O-benzyl-a-D-glucopyranoside (184.8 mg, 0.40 mmol), 3-bromophenol (72.3
mg, 0.42 mmol), and triphenylphosphine (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% ethyl acetate-dichloromethane) to afford methyl 2,3,4-tri-O-benzyl-6-O-(3-
bromophenyl)-a-D-glucopyranoside (216 mg, 87% yield)

[00201]  (3R,45)-1-(4-Fluorophenyl)-3-[(3S)-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-O-benzyl-6-O-(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 (1 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-ethyl acetate) analysis indicated consumption
of the starting glycoside. The reaction was diluted into ethyl acetate (30 mL) and washed
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sulfate, t(i?{ler%l concentrated in vacuo and purified by chromatography (12 g silica gel,
20% to 50% ethyl acetate-hexane) to afford methyl 2,3,4-tri-O-benzyl-6-O-(4'-{(2S,3R)-1-
(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yl}biphenyl-3-yl)-a-D-glucopyranoside (70.0 mg, 85% yield). 'H NMR (300 MHz,
CDCl) 6 7.55 (d, J = 8.1 Hz, 2H), 7.39-6.84 (m, 29H), 5.01 (d, J = 10.8 Hz, 1H), 4.89-
4.80 (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, 1H), 3.62 (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'-{(25,3 R)-1-(4-fluorophenyl)-3-[(35)-3-(4-

SO H

fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-3-yl)-a-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
vacyo and purified by preparative HPLC (Polaris C18-A 10p 250 x 21.2 mm column,
30% to 95% acetonitrile-0.1% trifluoroacetic acid in water) affording methyl 6-O-(4'-
{(2S,3R)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-
2-yl}biphenyl-3-yl)-o-D-glucopyranoside (18.1 mg, 36% yield); '"H NMR (300 MHz,
CDCly/1% CD30D) & 7.58 (d, J = 8.4 Hz, 2H), 7.38-7.23 (m, 7TH), 7.17-7.14 (m, 2H),
7.04-6.92 (m, SH), 4.80 (d, J=3.9Hz, 1H),4.70(d, J=2.4 Hz, 1H),4.67 (t,J=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-[(3S5)-3-(4-
fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl } biphenyl-3-yl)-D-glucitol
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Sodium borohydride (1.6 mg, 0.04 mmol) was added to 6-O-(4'-{(2S,3R)-1-(4-
fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl } biphenyl-
3-yl)-D-glucopyranose (26.3 mg, 0.04 mmol) dissolved in 80:20 acetonitrile-water (1 mL)
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 pM glass microfiber filter then purified by
preparative HPLC (Polaris C18-A 10pn 250 x 21.2 mm column, 30% to 95% acetonitrile-
0.1% trifluoroacetic acid in water) affording 6-O-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S5)-
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% CD3;OD) & 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 (t,
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]  Illustrated in Scheme IV is the general method for the preparation of
cholesterol 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 oxidizing 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
R' 1) LDA/ THF @ o

X CO,Et N
SN 2) R R

X

A

v-1 |

N
Qo

R

V-2

[00205]  The following examples were also prepared according to the methods
described above:
[00206] Example 81. (3R,4S5)-4-(3',4'-dimethoxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one
[00207] Example 82. (3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-[3'-(methylthio)biphenyl-4-yl]azetidin-2-one
[00208] Example 83. (3R,45)-4-[3'-(dimethylamino)biphenyl-4-yl]-1-(4-
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[00209] Example 84. (3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-(4'-vinylbiphenyl-4-yl)azetidin-2-one

[00210] Example 85. 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl }-5-methoxybiphenyl-2-carbaldehyde

[00211]  Example 86. (3R,4S)-4-(3"-aminobiphenyl-4-yl)-1-(4-fluorophenyl)-3-{(3S)-3-
(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00212] Example 87. (3R,48)-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'-{(2S,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)-3-(4-
fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl } biphenyl-4-carboxylate

[00215]  Example 90. (3R,48)-4-(3',5'-dimethylbiphenyl-4-y})-1-(4-fluorophenyl)-3-
" [(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00216] Example 91. (3R 4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-[4-(2-naphthyl)phenyl]azetidin-2-one

[00217}]  Example 92. (3R,48)-1-(4-fluoropheny!)-3-{(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-[3'-(trifluoromethyl)biphenyl-4-yl]azetidin-2-one

[00218]  Example 93. (3R,4S)-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-yl)-1-(4-fluorophenyl)-
3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00220]  Example 95. 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl } biphenyl-3-yl B-L-glucopyranoside

[00221]  Example 96. (3R,48)-1-(4-fluorophenyl)-3-[{(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-(2',3',4'-trimethoxybiphenyl-4-yl)azetidin-2-one

[00222]  Example 97. (3R,4S5)-4-(2' 4'-dimethoxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00223]  Example 98. (3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
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[60224D HBxaiple®9. €H(2S,3R)-1-(4-fluorophenyl)-3-[(35)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-4-carbaldehyde

[00225]  Example 100. (3R,4S)-4-(3'-ethoxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-[(3S)-
3-(4-fluorophenyl)-3-hydroxypropyl}azetidin-2-one

[00226] Example 101. (3R4S)-4-(4'-ethoxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-[(3S)-
3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00227]  Example 102. (3R,4S)-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-fluorophenyl)-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-[(35)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-(3'-isopropoxybiphenyl-4-yl)azetidin-2-one

[00231]  Example 106. 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl}-4-hydroxybiphenyl-3-carboxylic acid

[(00232] Example 107. (3R,48)-4-(3',5'-dimethoxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one

[00233] Example 108. (3R,4S)-4-(2',4'-dihydroxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropyljazetidin-2-one

[00234]  Example 109. (3R,4S)-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-hydroxypropyl]azetidin-2-one

[00238]  Example 113. (1S)-1,5-anhydro-1-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-

117



FHOCHCOOHF HOCHCHOHH OCH sugar F H OCH

C-gl ycosyl compound FF HOHp FHDglucitol p F| SO
woh@shP@H p FHCHOp F HCOOH p F HCH OH ppti/ssgas/037715

F HCglycosyl conpound p F OH CHO F OH COOH F F CH CH

OHF F OH sugar F F OH C-glycosyl conpound F F CH CH F

chitiapbARES bl Eo a5 Lo
[(23PPUNExample 114. (3R,4S)-4-(3',5"-dihydroxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-
[(3S)-3-(4-fluorophenyl)-3-hydroxypropyljazetidin-2-one

[00240]  Example 115. (4'-{(25,3R)-1 -(4-fluoropheny!)-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-[(3 S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-3-sulfonic acid

[00244]  Example 119. 3R,4S5)-1 -(4-fluoropheny!)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-(3'-mercaptobiphenyl-4-yl)azetidin-2-one ’

[00245]  Example 120. 4-{(28,3R)-1 -(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl}-N,N,N-trimethylbiphenyl-3 -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-[(35)-3 -(4-fluorophenyl)-3-hydroxypropyl]-4-
oxo-1-phenylazetidin-2-yl}biphenyl-3-yl)phosphonic acid

[00248]  Example 123. (3R,45)-3-[(3 S)-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-y1-3-[(3 S)-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-
yl)phenyljphosphonate (Example 60) starting with 4-chlorophenol instead of 3-
chlorophenol. Dimethyl [4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl]phosphonate 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'-{(2S,3R)-3-[(35)-3-(4-Fluorophenyl)-3-hydroxypropyl}-4-
oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-4-yl)phosphonic acid

prepared in analogous manner to Example 61 using dimethyl [4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl]phosphonate (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'-
{(25,3R)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-
hydroxybiphenyl-4-yl)phosphonic acid as a white powder (62%); 'HNMR (300 MHz,
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1471, Q.14 (d, = 2.1 Hz, 1H), 4.60-4.66 (m, 1H), 3.13-3.22 (m, 1H), 1.8-2.1 (m, 4H)
ppm; MS [M-H] 546, [2M-H] 1093.

Example 128. Sodium 4'-{(28,3R)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-
phenylazetidin-2-yl}-3'-hydroxybiphenyl-4-sulfonate

/ S\‘
'O O N a+

5-Bromo-2-{(2S,3R)-3-[(3S)-3-{[tert-butyl(dimethyl)silyl]oxy}-3-(4-
fluorophenyl)propyl]-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(1-adamantylamine)palladium(0)
(113 mg, 0.21 mmol) were added and the vessel 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% ethyl acetate-hexane) to afford 4-{(2S,3R)-3-
[(3S)-3-{[tert-butyl(dimethyl)silyl]Joxy}-3-(4-fluorophenyl)propyl]-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-{[tert-butyl(dimethyl)silyl]Joxy}-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-peroxoic acid (134.5 mg, 0.779 mmol) was added in portions while
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thsel_|ree|1:::(t)iorl_l| was poured into quarter saturated sodium bicarbonate solution (60 mL),
extracted with dichloromethane (60 mL) and ethyl acetate (60 mL), the combined organic
layers were dried over sodium sulfate, filtered and concentrated with toluene. The residue
was dissolved in dichloromethane (10 mL) and the Pummerer rearrangement was effected
by the addition of trifluoroacetic anhydride (250 uL, 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 solution 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, transferred 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 residue 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 temperature for 15 min. The reaction was quenched
by addition of triethylamine (4 mL), concentrated, dissolved in methanol, filtered through
a045p Whatman® filter, 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 jon exchange resin to afford sodium 4'-{(2S,3R)-3-
[(35)-3-(4-fluoropheny!)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-
hydroxybiphenyl-4-sulfonate (249.0 mg, 57% yield) as a light pale purple solid; "H NMR
(300 MHz, CD;0D) & 7.88 (d, J = 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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[00256] In these embodiments, R! and R? are independently chosen from H, F, CN, Cl,
CHj3, OCH;, OCF3, OCF,H, CF;, CF,H, and CH,F; R*is chosen from H, Cl, CHs, OCHs,
OH, B(OH),, and SH; R’ is chosen from OH, SO;H, POs;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., Ry all
of the substituents on the corresponding aromatic ring are 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 generate specific compounds within Formula VIIL
For example, in Table 3, row 1, R'is H, R%is F, 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 R’ is ortho) yields

o)

©\N__4f
OH

.
K7

OH F
OH
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[00259]) Similarly, (3R,4S)-4-(3,3"-dihydroxybiphenyl-4-yl)-3-[(35)-3-(2-
fluorophenyl)-3-hydroxypropyl]-1-phenylazetidin-2-one is disclosed by the using values

CN QrCTZHIS2004/037715

in Table 3, row 1 to substitute Formula VIII according to Table 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 RS
1 OH [OH

2 H F OH D-glucitol
3 H OH  [SOsH

4 H F OH PO;H,

5 H H OH |OH

6 H H OH -glucitol
7 H H OH SO;H

8 H OH 0;H,

9 H Cl OH [OH

10 Cl OH ID-glucitol
11 H Cl OH  [SO;H

12 H Cl OH  [PO;H,
13 F H OH |[OH

14 |F H OH D-glucitol
15 |F H OH  [SO;H

16 OH  [PO;H,
17 [F F OH |OH

18 F F OH -glucitol
19 [F F OH |SO;H

20 F F OH  [PO;H,
21 F Cl OH [OH

22 Cl OH -glucitol
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F CN P(OH) CHO F CN B(OH) COOH F ON CH OH F CN B( OH)
CN

F
sugar F CN B(OH) C-gl ycosyl conpound F SH CH CN SH
woz@boei2uol CN SH SOH p CN SH OH p CN SH CHO®CMUStd04/037715
COOH 4 CN SH CH OH CN SH sugar i CN SH C-gl ycosyl
conpound FCNOCHOHF CNOCH Dglucitol F CN OCH SO H
OCH PO H F CN CHO F CN OCH COH 1
u

40CN OCH CH
OCHCbugarOl CNMC—QI co va compound CH H OH i
Jpll}glépitoloﬁ CHiH$Q H CH H PO H ,
25 |Cl H OH OH
26 (Cl H OH D-glucitol
27 [Cl H OH SO;H
28 (Cl H OH POsH,
29 (Cl F OH OH
30 [Cl F OH D-glucitol
31 |Cl F OH SO;H
32 [Cl F OH POsH,
33 [Cl Cl OH OH
34 (Cl Cl OH D-glucitol
35 [Cl Cl OH SOsH
36 (Cl Cl OH POs;H,
37 H H H OH
38 H H H D-glucitol
39 H H H SO;H
40 H H H PO;H,
41 H H H CHO
42 H H H COOH
43 H H H CH,OH
44 H H H sugar
45 H H H C-glycosyl compound
46 H H OH CHO
47 H H OH COOH
48 H H OH CH,OH
49 H H OH sugar
50 H H OH C-glycosyl compound
51 H H CHj3 OH
52 H H CH; D-glucitol
53 H H CH; SO;H
54 H H CH3 POsH,
55 H H CH; CHO
56 H H CH; COOH
57 H H CH3 CH,OH
58 H H CHj; sugar
59 H H CH; C-glycosyl compound
60 H H Cl OH
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i 1CHHCHOCHHCOOH1 CHHCHOH 7 CH sugar 7 CH
C-gl ycosyl conpound CH OH OH CH OH D-glucitol 7 CH OH
weehostoid48 OH POHiI CH OH CHO i CH OH COOH ? edi/0kRoGH037715

OH 7 CH OH sugar CH OH C-dl yclosyl compound 7 CH CH CH

1 U aCHDglucitol prr a CHSOHCHCHPOHCHCH
hilfdﬂﬁucwaidi ) UH sugar CH 3 C gl ycosyl

&2 H o SoH

63 H H Cl PO;H,

64 H H Cl CHO

65 H H Cl COOH

66 H H Cl CH,OH

67 Cl sugar

68 H H Cl C-glycosyl compound

69H |H  [B(OH), OH

70 H (OH), D-glucitol

71 H (OH), [SO;H

72 H H B(OH), [POs;H,

73 H H B(OH), [CHO

74 H H B(OH), [COOH

75 H H B(OH), CHOH

76 H H  [B(OH), |sugar

77 H H B(OH), [C-glycosyl compound

78 H H SH OH

79 H H SH D-glucitol

80 H SH SO;H

81 H H SH PO;H,

82 H H SH CHO

83 H H SH COOH

84 H H SH CH,OH

85 H H SH sugar

86 H H SH C-glycosyl compound

87 H H OCH; [OH

88 H H OCH; [D-glucitol

89 H H OCH; [SO3;H

90 H H OCH; [PO;H,

91 H H OCH; [CHO

92 H H OCH; |COOH

93 H H OCH; |[CH,OH

94 H OCH; jsugar

95 H OCH;  [C-glycosyl compound

96 H F H OH

97 H F H D-glucitol
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CHI SOH 141CHI OHCHI :HOCHI COOHF CHI CH OH
FCHI FCH3I Cglycosyl compound F CH 3 B(OH) OH CH
w®ed44gl ucitol CH B(OH) SO H CH B(OH) PO H gi/B§1obh/037715

CHO CH B(OH) COOH F CH B(OH) CH OH CH sugar CH 3
C-gl ycosyl compound CH 5H OH CH 3 SH D-glucitol CH SH

129
130
131
132
133
134

B(OH), ID-glucitol
B(OH), [SO;H
B(OH), [POsH,
B(OH), |CHO
B(OH), |{COOH
B(OH), |CH,OH

SO HCH $H PO H CH 3y SH : HO CH SH COOH CH SH H OH CH
$HIE  SHIF - gl yEbsyl &&hbound H OCH )
99 H F H PO;H,
100 H F H CHO
101 H F H COOH
102 H F H CH,0OH
103 H 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,0OH
108 H I3 OH sugar
109 H F OH C-glycosyl compound
110 H F CH;. |OH
111 H F CHj; D-glucitol
112 H F CH;3 SO;H
113 H I3 CH; POsH,
114 H F CH;3 CHO
115 H F CH; COOH
116 H F CH; CH,OH
117 H F CH; sugar
118 H F CH; C-glycosyl compound
119 H I3 Cl OH
120 H F Cl D-glucitol
121 H F Cl SO;H
122 H F Cl POsH,
123 H F Cl CHO
124 H F Cl COOH
125 H F Cl CH,OH
126 H I3 Cl sugar
127 H F Cl C-glycosyl compound
128 H F B(OH), [OH
H I3
H F
H F
H F
H F
H F
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:HOCH [D-glucitol HOCH JSOH CH OCH IPOH H 3 OCH : HO
a OCH COOH H OCH CH OH Url 42F CH OCH C-gl ycosyl
wa@ eovpoumnds F OCH3 H OH F OCH3 glucitol F OCrBr/HsHH0:/637715
FOCH3 HPOHF OCH3 HCHO F OCH3 H COOH F OCH3 H CH
OH F OCH3 H sugar F OCH3 H C-gl ycosyl conpound F OCH3

B0 B £ 0O S0 E s 0l
136081 4 [PCH3 OB(GHy! [re@susycammound [F OCH3 CH OH
137 H F SH OH

138 H F SH -glucitol

139 H F SH SO;H

140 H SH PO;H,

141 H SH CHO

142 F SH COOH

143 H F SH CH,OH

144 H F SH sugar

145 H F SH C-glycosyl compound
146 H F OCH; [OH

147 H F OCH; [D-glucitol

148 H OCH; ({SOs;H

149 H OCH; [PO3H,

150 F OCH; |CHO

151 F OCH; |COOH

152 F OCH; |CH,OH

153 OCH; [sugar

154 F OCH; [C-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 Cl H CHO

160 H Cl COOH

161 H Cl H CH,OH

162 H Cl sugar

163 Cl H C-glycosyl compound
164 H Cl OH CHO

165 H Cl OH COOH

166 H Cl OH CH,OH

167 H Cl OH sugar

168 H Cl OH C-glycosyl compound
169 H Cl CH;3 OH

170 H Cl CH; D-glucitol

171 H Cl CH; SOsH

172 H Cl CH; PO;H,
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F OCH3 CH D gl ucitol
OCH3 CH CHO F OCH3 CH COOH F OCH3 CH CH OH F OCH3 CH
WG b@an424$OCH3 CH C- gl ycosyl conpound

F OCH3 CH SO H

F OCH3 CH POHF
F OCH3 | p#/BSO0HB7715

| Dglucitol FOCH3 | SOHF OCH3 POHF OCH3 | CHO F
OCH3 | COOH 1430CH3 | CH OH F OCH3 | sugar OCH3 |
Gycorkh corpagnd £,060 B(OY 4 F 030 B(OY
1B¢ CHITIF OCid3;B( O)OQ@BOH F OCH3 OH) CH OH F OCH3
B&I sugar F ] Béﬁ-?o}ﬁ)-gl ycosyl fgonmpound F OCH3 SH
1;6 Cl CH3 ugar

177 H Cl CH; C-glycosyl compound

178 Cl Cl OH

179 Cl Cl D-glucitol

180 H Cl Cl SO;H

181 H Cl Cl POsH,

182 H Cl Cl CHO

183 H Cl Cl COOH

184 H Cl Cl CH,OH

185 H Cl Cl sugar

186 H Cl Cl C-glycosyl compound

187 Cl B(OH), OH

188 H Cl B(OH), [D-glucitol

189 H Cl B(OH), {SOs;H

190 H Cl B(OH), [PO;H,

191 H Cl B(OH), |[CHO

192 Cl (OH), ICOOH

193 H Cl B(OH), (CH,OH

194 H Cl B(OH), |sugar

195 H Cl (OH), (C-glycosyl compound

196 H Cl SH OH

197 H Cl SH D-glucitol

198 H Cl SH SO;H

199 [H Cl  SH  [POsH,

200 H Cl SH CHO

201 H Cl SH COOH

202 H Cl SH CH,OH

203 H Cl SH sugar

204 H Cl SH C-glycosyl compound

205 H Cl OCH; |OH

206 H Cl OCH; |D-glucitol

207 Cl OCH; [SO:H

208 H Cl OCH; [POsH; .

209 Cl OCH; |CHO
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F OCH3 SH D gl ucitol

F OCH3 SH SOHF OCH3 SH POH F
OCH3 SH CHO F OCH3 SH COOH F OCH3 SH CH OH F OCH3 SH
WG b@an424$OCH3 SH C- gl ycosyl conpound
OCH D-gl uci t ol

F OCH3 OCptTHS100HB37715

p OCH3 OCH SO H OCH3 OCH PO H [ F OCH3
OCH CHO OCH3 OCH COOH OCH3 OCH CH OH OCH3 OCH sugar F

cosyl gonmpound | HHQH I H H D-glucitol
Hho

|l CHOHI HI

OCH| C-gl vy
2104y SOl I Ml cHO | H
o @19 yeqay!  comeunii,opt CHO
212 Cl OCH;  sugar
213 H Cl OCHj3  [C-glycosyl compound
214 H CN H OH
215 H CN H ID-glucitol
216 CN SO3H
217 CN H POsH,
218 H CN H CHO
219 H CN H COOH
220 H CN H CH,OH
221 H CN H sugar
222 H CN H C-glycosyl compound
223 H CN OH OH
224 CN OH -glucitol
225 H CN OH SO;H
226 CN H OsH,
227 CN OH CHO
228 H CN OH COOH
229 H CN OH CH,OH
230 H CN OH sugar
231 H CN OH C-glycosyl compound
232 H CN CH; OH
233 H CN CH3 ID-glucitol
234 H CN CH;3 SOsH
235 H CN CH;3 POsH,
236H _|CN__[CH; _[CHO
237 CN CH; COOH
238 CN CH; CH,OH
239 H CN CHj3 sugar
240 H CN CH; C-glycosyl compound
241 H CN Cl OH
242 H CN Cl D-glucitol
243 H CN Cl SO;H
244 H CN Cl POsH,
245 H CN Cl CHO
246 CN Cl COOH
247 H CN Cl CH,OH
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| HOHCOOHI| HOHCHOHI HOH I H OH Cglycosyl
compound | HCH OHIl HCHDglucitol | HCHOHI HCH
w@eddsio4i4LCH : HO | H CH COOH H CH CH OH CH CH -pUT/UsX94/037715
compound I OH | D-glucitol | | SOHI | POHI | CHO I
HI COOHH:HOHHH'-glycosyl compound H OH H B(OH)
D-glucitol H B SOHB PO H : HO

248%—[ ?CN EP_I) sugar ()

249 H CN Cl C-glycosyl compound

250 [H CN  [B(OH), OH

251 H CN  [B(OH), D-glucitol

252 H CN B(OH), [SOsH

253 H CN B(OH), POsH,

254 |H CN  [B(OH), [CHO

255 H CN  [B(OH), |COOH

256 H CN  B(OH), [CH,0H

257 [H CN  [B(OH), sugar

258 H CN B(OH), [C-glycosyl compound

259 CN SH OH

260 H CN SH D-glucitol

261 H CN SH SOsH

262 H CN SH PO,H,

263 H CN SH CHO

264 H CN SH COOH

265 H CN SH CH,OH

266 [H CN SH sugar

267 H CN SH C-glycosyl compound
268 H CN OCH; JOH

269 H CN OCH;  D-glucitol

270 CN OCH; [SOsH

271 H CN OCH; [PO3;H,
272 H CN OCH; [CHO

273 H CN OCH; |COOH
274 H CN OCH; |CH,OH
275 H CN OCH; Isugar
276 H CN OCH; [C-glycosyl compound
277 H CHyY H OH

278 H CH;® H D-glucitol
279 H CH;* H SO;H
280 CH;* 0OsH,
281 H CH;® H CHO
282 H CH;® H COOH
283 H CH;" H CH,OH
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:OOH HH OH H sugar H "-glycosyl conpound 1451 H SH OH
| HSH D glucitol | HSHSOHI HSHOHI| H SH CHO |
wo®soo28H | H SH CH OH | H SH sugar | H SH C ptH/Us®Y94/037715
oH

compound | H OCH | OCH D-glucitol ¢ IHOCH SOHc
|HOCHOHHOCHCHOI HOCH COoHI HOCH CH OH I H

308
309
310
311
312
313
314
315

CH;* |Cl CHO

CH;* [Cl COOH

CH;* [Cl CH,OH

CH;* |Cl sugar

CH;* [CI C-glycosyl compound

CHs* B(OH), OH
CH;* [B(OH), D-glucitol
CH3a B(OH)Z SO3H

OCH sugay | H OCH Cglycosyl conpound | FHOHI F H
B4 aiuci tglﬂHJa H SO Hshigsg H POH | H ICHO
285 H CH;® H C-glycosyl compound
286 H CH;* [OH OH
287 H CH;* |OH D-glucitol
288 H CH;* [OH SO;H
289 H CH;* |OH PO;H,

290 H CH;® |OH CHO
291 H CH;* |OH COOH
292 H CH;* |OH CH,0OH
293 H CH;* (OH sugar
294 H CH;* |OH C-glycosyl compound
295 H CH;* |[CH; OH
296 [H CH;* |CH; D-glucitol
297 H CH;* |CH, SO;H
298 H CH;* |CHs POs;H;

299 H CH;® |CH, CHO

300 H CH;® |CH; COOH
301 H CH;* |CH; CH,OH
302 H CH;* |CH; sugar
303 H CH;* [CH; C-glycosyl compound
304 H CH;* [Cl OH
305 H CH;* |CI D-glucitol
306 H CH;* [CI SOsH
307 H CH;* |[Cl PO;H,

H
H
H
H
H
H
H
H
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ad FHCOOHc FHCHOH A F Hsugar d F H Cglycosyl
conmpound d OHCHOIl FOHCOOHI FOHCHOHI F OH

wa ogandizag OH C- gl ycosyl compound | F CH OH | PCT2HS2004/037715
D-glucitol | FCHSOHI F CHPOHI CHCHOc |F CH

COOH 1461 F CHCH OH I F CH sugar | FFCH C-gl ycosyl
conpound( F I ;OHI FI| Dglucitol I{FI SOHI FI1 O
He6lHF | e (DPQDEMD;IH;F | CHOHF I sugar PI F I
79 O ERGOIRERS, lero

318 [H CH;* [B(OH), |[COOH

319 H CH;* B(OH), |CH,OH

320 H CH;* [B(OH), jsugar

321 H CH;* [B(OH), [C-glycosyl compound
322 H CH;* [SH OH

323 H CH,® |SH D-glucitol

324 H CH;* [SH SO;H

325 H CH:* [SH PO;H,

326 H CH;* |SH CHO

327 H CHs* |SH COOH

328 H CH;* |[SH CH,OH

329 H CH;* |SH sugar

330 H CH;* |SH C-glycosyl compound
331 H CH;* |0CH; [OH

332 H CH;* |OCH; |D-glucitol

333 H CHs* |OCH; [SO;H

334 H CH;* |OCH; [POsH,

335 H CH;*® [OCH; |CHO

336 H CH;* |0CH; |COOH

337 H CH;* |0CH; |CH,OH

338 H CH;*> |OCH3; |sugar

339 H CH;* |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 H OCH3® H COOH

346 H OCH3® H CH,OH

347 H OCH3" H sugar

348 H OCH3® H C-glycosyl compound
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Pl FB(OH OHP F B(OH) Dglucitol PF B(OH) IsOHI F

B(OH) POHI| F B(OH) CHOI| F B(OH) COOH | F B(OH) CH
wekbos/ 0728 OH) sugar | F B(OH) C gl ycosyl conpoeraiyub20b4/037715

SHOH| F SHDglucitol | FSHSOHI FSHPOHI F SH

CHOl F SHCOOHI|I F SHCHOHI F SH sugar | F SH

&%}%cosy conmpound If F OCH OH | F O¢H D-glucitol I F

O H [OQH PO HOH OCH CHO - | @CH COOH - 1 | OCH

9—6 g—l 147bCFH3®%hsugab-élucFito C-gl ygcosyl compound

351 H OCH3" OH  [SO,H

352 H OCH3"|0H  PO;H,

353 H OCH3°|0OH  [CHO

354 H OCH3"|0OH  |COOH

355 H OCH3" |OH CH,OH

356 H OCH3" |oH sugar

357 H OCH3® |OH C-glycosyl compound

358 H OCH3’[CH; [OH

359 H OCH3°|CH;  D-glucitol

360 H OCH3" |CH;  [SO;H

361 H OCH3" |CH;  [PO;H,

362 H OCH3" [CH;  [CHO

363 H OCH3" |CH;  [COOH

364 H OCH3" |CH;  [CH,OH

365 H OCH3" [CH;  lsugar

366 H OCH3" |CH;  [C-glycosyl compound

367 H OCH3" [C1 OH

368 |H OCH3" (€1 D-glucitol

369 H OCH3" [CI SO;H

370 H OCH3" [C1 PO;H,

371 [H OCH3" [C1 CHO

372 H OCH3® [C] COOH

373 H OCH3® |C1 CH,0H

374 H OCH3" [C1 sugar

375 H OCH3® [Cl C-glycosyl compound

376 H OCH3® B(OH), [OH

377 H OCH3" B(OH), [D-glucitol

378 H OCH3® B(OH), [SO;H

379 H OCH3® [B(OH), PO;H,

380 H OCH3" [B(OH), |CHO

381 H OCH3® B(OH), [COOH
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Il I HOHIl | HDglucitol I | HSOHI | HPOHI I H
CHOIl | HCOOHI | HCHOHI | Hsugar I | H
H

w@z2@kpensy | conpound | | CHO | | OH COOH | PCTsLObl/037715
OHIl | OHsugar | | OH Cglycosyl conpound | | CH CH |
| CHDglucitol I CHSOHI | CHPOHI | CHCHO I |
CHCOOH I | CHjCH CHyl CH sugar | P | CH C-glycosyl

38enHound [DCH3P [RpAH), BCH,@Hgl ucitol [ |PI | SOH | P PO
i 1 OCH3" B(OH), lsugar

384 H OCH3" B(OH), C-glycosyl compound
385 |H OCH3" |SH OH

386 H OCH3" [SH D-glucitol

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® |[SH Sugar

393 H OCH3" |SH C-glycosyl compound
394 |H OCH3® |OCH; |OH

395 H OCH3" [OCH;  |D-glucitol

396 H OCH3" |OCH;  [SO;H

397 H OCH3" [OCH;  [PO;H,

398 OCH3® [OCH; |CHO

399 H 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 |F 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 H OH C-glycosyl compound
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I PUII | CHOIl PI COOHI Pl CHOHI P | sugar | P I
| G glycosyl conpound | Pl B(OH OHI P B(OH)

452
453

SH C-glycosyl compound
OCH; |OH

w@bkugizeol | | B(OH) SOH I | B(OH PO H 148l p¢T/pS10bY/037715
CHOIl | B(OH) COOH I | B(OH CHOHAIl | B(OH sugar | |
B(O—I) C-glycosyl compound I | SHOH 1 | SH D-glucitol
h SHSOHI | SHPOHI | SHCHO I I SH COOH I | SH
4¢f?-|f0—l I SH siublar | [QH SH C gl ycosyl| conpound | | OCH
4&F | O D—gbpﬁi tob-glukitél OCHSOHI | OCHPOH
419 F H CH; SO;H
420 F H CH; POsH,
421 H  [cH,  [CHO
422 F H CH; COOH
423 [F H CHj; CH,OH
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 H Cl SO;H
429 [F H Cl PO;H,
430 |F H Cl CHO
431 F H Cl COOH
432 [F H Cl CH,OH
433 |F . H Cl sugar
434 F H Cl C-glycosyl compound
435 [F H B(OH), OH
436 [F H B(OH), |D-glucitol
437 [F H B(OH), |SOsH
438 [F H B(OH), [POs;H,
439 |F H B(OH), |(CHO
440F  H _ |B(OH), [COOH
441 F H B(OH), {CH,OH
442 F H B(OH), |sugar
443 F H B(OH), (C-glycosyl compound
444 F H SH OH
445 F H SH D-glucitol
446 [F H SH SO;H
447 IF H SH POsH,
448 [F H SH CHO
449 [F H SH COOH
450 [F ‘H SH CH,OH
451 F H SH sugar
F H
F H
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| I OCHCHOIl | OCHCOOHI| | OCH CH OH 1 | OCH sugar |

| OCH C-glycosyl conmpound | CNHOHI CN H D glucitol
wo 2008/04 1450 HI CNH POH I CNHCHO I CN H CQet/usiodl/bs7715

CH OH 1l CN H sugar | CN H C-gl ycos yI compound | CN OH

OHIl CN OH D-glucitol CNO—ISO ICN(}|POHICN

&&Drlﬁpgjgl%ﬁ: h)gi’ﬂﬂlt@ N (‘L—l : % % sugar |

Bsgtucitagy | ORE@H SO0 CN CH PO H

456 [F H OCH; [POsH,

457 F OCH; CHO

458 |F OCH; [COOH

459 |F H OCH; |CH,OH

460 [F H OCH; lsugar’

461 |F H OCH; |C-glycosyl compound

462 F F H OH

463 [F F H D-glucitol

464 F F H SO;H

465 F F H PO;H,

466 F H CHO

467 F H COOH

468 [F H CH,0OH

469 F F sugar

470 [F F H C-glycosyl compound

471 |F F OH CHO

472 |F F OH COOH

473 F F OH  (CH,0H

474 F OH sugar

475 [F OH C-glycosyl compound

476 CHj; OH

477 F CH; D-glucitol

478 F IF CHj3 SO;H

479 [F F CH; PO;H,

480 F F CH; _ |[CHO

81F [F  lcH;  [cooH

482 CH, CH,OH

483 |F CHj; sugar

484 [F CH; C-glycosyl compound

485 |F Cl OH

486 |F F Cl D-glucitol

487 F F Cl SO;H

488 [F Cl POs;H,

489 F Cl CHO

490 F Cl COOH
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CNCHCHOIl CNCHCOOHI CNCHCHOHI CN CH sugar |
gl ycosyl conmpound | CN I OHI CN C. D-glucitol
wo 2@8l0€2480 HI CNP |l POHI CNP | CHO I CN R1/uS00h37715

CNlI CHOHPI CNI sugar I CNI Cglycosyl compound I

CN B(OH) OHIl CNB(OH) D-glucitol P CN B(OH SO H CN

B, PO b R B R ON X G| ooH | O BCCH
HIOH- | EN-B( sugaf—+—OCN-B(OH)-C-{gl ycosyl conpound

42N SH | 1SH Dsegaicitol | CN SH SOH | CN SH PO

488 F F Cl C-glycosyl compound

494 [F F B(OH), OH

495 F F B(OH), [D-glucitol

496 [F F B(OH), [SO;H

497 |F I3 B(OH), POsH,

498 [F F B(OH), (CHO

499 F F B(OH), [COOH

500 |F F B(OH), [CH,OH

501 [F I3 B(OH), sugar

502 |F F B(OH), [C-glycosyl compound

503 |F F SH OH

504 [F F SH D-glucitol

505 [F F SH  |SO;H

506 [F SH POsH,

507 F SH CHO

508 F SH COOH

509 [F F SH CH,OH

510 F SH sugar

511 F g SH C-glycosyl compound

512 F F OCH; |[OH

513 F F OCH; [D-glucitol

514 |F I3 OCH; [SO;H

515 F F OCH; [PO3;H;

516 F I3 OCH; [CHO

517 F F OCH; |COOH

518 OCH; |CH,OH

519 F OCH; [sugar

520 [F F OCH; |C-glycosyl compound

521 F Cl H OH

522 [F Cl H D-glucitol

523 F Cl H SO;H

524 F Cl H POsH,

525 F Cl H CHO

526 F Cl H COOH

527 [F Cl H CH,OH
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P1 CN SH CHO CN SH COCH CN SH CH
| CN SH C-gl ycosyl conmpound | CN
wh2@boei2eol | CN OCH SO H | CN OCH PO H I CN Qei/CkiDod/037715
CN OCH COOH | CN OCH CH OH I CN OCH sugar | CN OCH

C-gl ycosyl compound | CHH OHI| CH H Dglucitol | CHH
SOHI CHHPOHI CH3 HCHOIl CHHCOOHI| HCH I
@&ﬁsug 1| HHC—Jﬁugﬁosgd_cmlpmijCH OH OH |
4 |oH D-dCuci t ¢ | ClC-glyebkySeopbur@H OH PO

2

501 CN SH sugar
OH | CN OCH

38

Trw

530 F Cl OH CHO

531 [F Cl OH COOH

532 [F Cl OH CH,OH

533 F Cl OH sugar

534 F Cl OH C-glycosyl compound
535 F Cl CH; OH

536 |F Cl CH; D-glucitol

537 F Cl CH; SO;H

538 F Cl CH; POsH,

539 [F Cl CH; CHO

540 |F Cl CH; COOH

541 F Cl CH; CH,OH

542 Cl CH; sugar

543 |F Cl CH; C-glycosyl compound
544 F Cl Cl OH

545 F Cl Cl D-glucitol

546 |F Cl Cl SO;H

547 |F Cl Cl PO;H,

548 [F Cl Cl CHO

549 [F Cl Cl COOH

550 [F Cl Cl CH,OH

551 [F Cl Cl sugar

552 [F Cl Cl C-glycosyl compound
553 F Cl B(OH), (OH

554 F Cl B(OH), [D-glucitol

555 F Cl B(OH), [SO;H

556 |F Cl B(OH), POs;H,

557 F Cl B(OH), [CHO

558 [F Cl B(OH), [COOH

559 [F Cl B(OH), |CH,OH

560 [F Cl B(OH), sugar

561 [F Cl B(OH), |C-glycosyl compound
562 |F Cl SH OH

563 [F Cl SH D-glucitol

564 |F Cl SH SOsH
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| CH OH CHO |
CH OH C-gl ycosyl

woz@bkoei2uol | CHCH SOHI a CH POH I
CH CH COOH CH CH CH OH CH CH sugar CH
conpound U | CH | O—ICHI Dgl ucitol
| ROHPY I CHl CH
6Ggar | GEH | CiSH yco%ﬂhﬁzormound | CH
#6Q) D-dbuci t@y ! CibgooH) SO H
567 |F Cl SH COOH
568 [F Cl SH CH,OH
569 [F Cl SH sugar
570 [F Cl SH C-glycosyl compound
571 [F Cl OCH; |OH
572 [F Cl OCH; |D-glucitol
573 [F Cl OCH; [SO;H
574 [F Cl OCH; [POsH;

575 F Cl OCH; |CHO

576 [F Cl OCH; |COOH

577 F Cl OCH; |CH,OH

578 [F Cl OCH; |sugar

579 [F Cl OCH; |C-glycosyl compound
580 [F CN H OH

581 [F CN H D-glucitol

582 F CN H SO;H

583 F CN H PO;H,

584 [F CN H CHO

585 F CN H COOH

586 [F CN H CH,OH

587 F CN H sugar

588 |F CN H C-glycosyl compound
589 [F CN OH OH

590 FF CN OH D-glucitol

591 [F CN OH SO;H

592 [F CN OH PO;H,

593 [F CN OH CHO

594 [F CN OH 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 CN CHj; D-glucitol

600 [F CN CH; SO;H

601 [F CN CH, PO3H,

602 [F CN CH; CHO
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CH 3 |



| CH B(OH) PO

HI CH3 B(OH CHOIl CHB(OH) COCH | CH
B(OH) CH OH | CH B(OH) suga

gar | CH 8 B(OH) C-glycosyl
w@oossounas P CH SH CH |1 CH 3 SH D-glucitol | CHSHUSO0037715
| CHSHPOHI CHSHCHO| CH SH COOH | CH SH CH OH |
I

H
CH SH sugar | CH 3 SH C-gl ycosyl conmpound I CH OCH OH
u

1521 Url |OCH lucitjol | CHOCH SOHI CH OCH PO H I
| H ¢¢PAH cH acH CH|OH | CH OCH sugar

040 OCH [€ngl yqogy! domppoynd | OCH3 H OH | OCH3

605TF ' CN [CH,  ugar

606 CN CH; C-glycosyl compound

607 |F CN Cl OH

608 CN Cl D-glucitol

609 CN Cl SO;H

610 CN Cl PO;H,

611 F CN Cl CHO

612 [F CN Cl COOH

613 |F CN Cl CH,OH

614 CN Cl sugar

615 [F CN Cl C-glycosyl compound

616 [F CN (OH), IOH

617 F CN (OH), D-glucitol

618 |F CN B(OH), [SO;H

619 [F CN (OH), [POs;H,

620 CN (OH), |CHO

621 CN B(OH), (COOH

622 CN B(OH), [CH,OH

623 |F CN (OH), sugar

624 [F CN (OH), |C-glycosyl compound

625 |F CN SH OH

626 F CN SH D-glucitol

627 [F CN SH SO;H

628 [F CN SH OsH,

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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| OCH3 HPOHI| OCH3 HCHO|l OCH3 H COOH | OCH3 H CH
OH I OCH3 H sugar | OCH3 H C gl ycosyl conpound | OCH3
W@Rh0SI1246CH3 OH D-glucitol | OCH3 OH SO H | QBuStdoblB37715
HI OCH3 OH CHO |l OCH3 OH COOH I OCH3 OH CH OH | OCH3
OH sugar | OCH3 OH C-glycosyl conpound | OCH3 CH OH |
OCI-%CH glucytol | {OCH3 CH SOHI| OCH3 CH PO H I
@0H

CH | O CiCIB@H | OCH3 CH CH OH 1531 OCH3
Q}q_lf USC:—E?IQII—I C%phco? ééﬁconpound a PCH3 | OH | OCH3 |
642 CN OCH;  [C-glycosyl compound
643 CH;" H OH
644 CH;® H D-glucitol
645 CH;* H SO;H
646 CH;* H PO;H,
647 CH;* H CHO
648 CH;" H COOH
649 CH; H CH,OH
650 CH;* H sugar
651 CH; H C-glycosyl compound

652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672

CH;* |OH OH

CH® |0OH  ID-glucitol
CH;* |OH SO3ﬁ '
CH;* |OH PO;H,
CH;* |OH CHO
CH;* |OH COOH
CH;* |[OH CH,OH
CH;* [OH sugar

CH;* |OH C-glycosyl compound
CH;* [CH; OH

CH;* |CH3 D-glucitol

CH;* |CH; SO;H

CH;* [CH3 PO;H,

CH;* [CH; CHO

CH;* |[CH3 COOH

CH;* [CH; CH,OH

CH;* |CH; sugar

CH;* |CH; C-glycosyl compound
CH;* |Cl OH

CHY (CI  |D-glucitol

CH;* |CI SO;H

SRR R R R Rl R R R R R e R e R R R e R s R R e iR
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c OCH3 | POHI OCH3 I CHOI OCH3 I COOH O OCH3 | CH

OHdA OCH3 | @ OCH3 | C-glycosyl conpound OCH3 B(OH)
wW@R08CKR48 B(OH) D-glucitol OCH3 [B(OH) SO H OCQr8r/uB{odi®37715

OCH3 CHO O CH3 COOH O OCH3 CH OH OCH3 [B(OH) OCH3

B(OH) C-glycosyl conpound OCH3 SH )H OCH3 SH

IEETND HETLE phebe
2 gl ycosyl conpound

6%%3 C!I_il-| OCH{.T (I:lé}h? glucitol OQH3 OCH 0 H_

675 [F CH;* |Cl COOH

676 [F CH;* |[Cl CH,OH

677 [F CH;* [Cl sugar

678 [F CH;* [Cl C-glycosyl compound

679 F CH;* [B(OH), |[OH

680 [F CH;* |B(OH), D-glucitol

681 F CH;* [B(OH), [SOsH

682 [F CH;* [B(OH), [PO;H,

683 [F CH;* |[B(OH), |CHO

684 |F CH;* [B(OH), COOH

685 [F CH;* [B(OH), [CH,OH

686 [F CH,;* [B(OH), |sugar

687 F CH,;* [B(OH), [C-glycosyl compound

688 [F CH;* |SH OH

689 F CH;* [SH D-glucitol

690 [ CH;* |SH SOsH

691 [F CH;* [|SH POs;H,

692 F CH;* |SH CHO

693 F CH;* |SH COOH

694 F CH;* |SH CH,OH

695 FF CH;* |SH sugar

696 F CH;* |[SH C-glycosyl compound

697 |F CH;* |OCH; |OH

698 IF CH;* |OCH;,4 b-glucitol

699 F CH;* |OCH; [SO;H

700 [F CH;* |OCH; [PO3;H,

701 [F CH;* |OCH; |CHO

702 F CH;* |OCHs; |COOH

703 F CH;* |OCH; |CH,0H

704 [F CH;" JOCH; sugar
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OCH3 OCH O H 154

OCH CH OH |

OCH3 OCH CHO |

w@oovpounas CN H H OH CN H H D-gl uci t ol
HPOHCNHHCHOCNHHCOOHCNHHOCHOHICNHH
sugar CN H H G- gl ycosyl conpound CN

OCH3 OCH COOH | OCH3
OCH3 OCH sugar | OCH3 OCH C-gl ycosyl

CN H H SseHusNodo37715
HOHOHCNHO

D-glucitpl CNJH OH SOH CNH OH POH CN H OH CHO CN H
703FCOCH E:Nhﬂ GHCEH O8-gikcddyCbdnspogad |CN H OH C- gl ycosyl
7881'gpound§é\h§ll ﬁH CH %CH D-glucitolf CN CH SO H
707 [F OCH3° H D-glucitol

708 [F OCH3" H SO;H

709 |F OCH3" H PO;H,

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  [SOsH

718 |F OCH3°OH  |POsH,

719 [F OCH3" |OH CHO

720 F OCH3°|OH  |COOH

721 [F OCH3" |OH CH,OH

722 |F OCH3" |OH sugar

723 [F OCH3" |[OH C-glycosyl compound
724 FF 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 FF OCH3" |[CH;  |COOH

730 [F OCH3" |[CH;  |CH,OH

731 F OCH3" CH;  lsugar

732 [F OCH3’ [CH, C-glycosyl compound
733 [F OCH3® [CI OH

734 [F OCH3" [Cl D-glucitol

735 [F OCH3® [Cl SOsH

736 [F OCH3" |Cl PO;H,

737 F OCH3® [CI CHO

738 [F OCH3" [Cl COOH
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CHCHOCNIHCH COOH CN H CH CH OH

gl ycosyl conmpound CNHI OH CN H

CN IH CH POHCN IH
CN H CH sugar CN H
wo 200594712¢8 t ol CN
COOHCNI CHOHACNI CN I gl ycosyl
B(OH) OH CN H D-gl ucitol
TR o ol GER I DT S oo ooy
73b1 SO H JocH3® (cl sugar
741 [F OCH3" [C1 C-glycosyl compound
742 F OCH3" B(OH), |OH
743 [F OCH3" B(OH), [D-glucitol
744 OCH3" [B(OH), [SO:H
745 F OCH3" B(OH), [POsH,
746 [F OCH3" B(OH), |CHO
747 |F OCH3" B(OH), (COOH
748 |F OCH3" B(OH), |CH,OH
749 [F OCH3" [B(OH), |sugar
750 OCH3" B(OH), {C-glycosyl compound
751 [F OCH3® SH OH
752 F OCH3" |SH D-glucitol
753 OCH3" [SH SO.H
754 |F OCH3® |SH POsH,
755 [F OCH3" |[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 CH3" OCH; [OH
761 [F OCH3" |OCH;  |D-glucitol
762 [F OCH3® [OCH; |SO:H
763 [F OCH3’ OCH; [PO3H,
764 [F OCH3" |OCH; |CHO
765 OCH3" |0CH; |[COOH
766 |F OCH3" |OCH; |CH,OH
767 [F OCH3" [OCH; |sugar
768 [F OCH3® [0CH;  [C-glycosyl compound
769 IC1 H OH
770 ICl H D-glucitol
771 |Cl H SO;H
72/c1 M PO,H,
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conmpound CN H

C_
CN B(OH) SO H CN B(OH) PO H

CH OH CN H sugar
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CN SH POH CN SH CHO CN SH COOH CN SH CH OH CN SH CN
oH

SH . -gl ycosy!l

conpound CN H OCH

CN H OCH D-gl uci t ol

wabbostoOCks SO H CN H OCH PO H CN OCH : HO : N OCHrCT20BRODY/037715
OCH :H OH N OCH sugar CN H OCH >gl ycosyl conpound CN

OH CN D-gl uci tol

CN. 50HOHCN_ :HO :N : O0H 156CN H

ﬁ CN @EEOC-gI ycosyl compound CN OH OH
ol C
H

B2 St e

774 [Cl H COOH

775 [Cl H H CH,OH

776 |Cl H H sugar

777 |C1 H H C-glycosyl compound
778 |C1 H OH CHO

779 |Cl H OH COOH

780 [C1 H OH CH,0OH

781 (Cl H OH sugar

782 |Cl H OH C-glycosyl compound
783 |C1 H CH,3 OH

784 |C1 H CH; D-glucitol

785 |C1 H CH;s SO;H

786 |C1 H CH3 PO;H,

787 |C1 H CH; CHO

788 IC1 H CH; COOH

789 IC1 H CH; CH,OH

790 IC] H CH; sugar

791 [Cl H CHj; C-glycosyl compound
792 (Cl H Cl OH

793 |CI H Cl D-glucitol

794 (Cl H Cl SO;H

795 |C1 H Cl PO;H,

796 |Cl H Cl CHO

797 IC1 H Cl COOH

798 (Cl H Cl CH,OH

799 (Cl H Cl sugar

800 (C1 H Cl C-glycosyl compound
801 |Cl H B(OH), (OH

802 (Cl H B(OH), [D-glucitol

803 |Cl H B(OH), [SO;H

804 |C1 H B(OH), [PO3;H,

805 |C1 H B(OH), {CHO

806 |C] H B(OH), ICOOH

807 |C] H B(OH), (CH,OH

808 |C1 H B(OH), [sugar

809 (CI H B(OH), |C-glycosyl compound
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CNOHPOHOCNF OHCHOCN F OH COOH CN OH CH OH CN F

OH sugar CN OH C-gl ycosyl conpound CN F CH CN F CH
w@2@bkogi2eol CN CH |sOH CN F CH PO H CN H CH CHex12is10bl/037715

COOH CN CH CH OH CN CH sugar CN F CH C-gl ycosyl
compound CN| OHCN F | Dglucitol CNF O IsOHCN< 1
Cl  POHGENI CHOCN | COOH CN | CH GH CN sugar CN |
.-0“ VCos M conpSund E)‘HF&((]—I\ OH CN B(CH) P-glucitol

811 |Cl H SH D-glucitol

812 |CI H SH SO;H

813 |Cl H SH PO;H,

814 Cl H SH CHO

815 [Cl H SH COOH

816 (Cl H - SH CH,OH

817 (Cl H SH sugar

818 |Cl H SH C-glycosyl compound

819 |Cl H OCH; |OH

820 |CI H OCH; |D-glucitol

821 [Cl H OCH; [SOsH

822 (CI H OCH; [POsH,

823 [Cl H OCH; |CHO

824 CI H OCH; |COOH

825 (Cl H OCH; |CH,OH

826 (Cl H OCH; |sugar

827 |C1 H OCH; {C-glycosyl compound

828 (Cl F H OH

829 Cl F H D-glucitol

830 |C] E H SO;H

831 |Cl F H PO;H,

832 |CI F H CHO

833 |Cl F H COOH

834 (Cl F H CH,OH

835 |Cl F H sugar

836 [Cl F H C-glycosyl compound

837 [Cl F OH CHO

838 (CI F OH COOH

839 [CI F OH CH,OH

840 |C] F OH sugar

841 |Cl F OH C-glycosyl compound

842 [Cl I3 CH; OH

843 [CI F CH; D-glucitol

844 CI F CH; SO;H

845 |Cl F CHj; PO;H,

846 (CI F CH; CHO

847 |C1 F CHj;3 COOH
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CN F IB(OH) ISOH CN F B(OH) PO H CN B(OH) CHO CN F

B(OH) COOH CN F IB(OH) CH OH 157CN F B(OH) sugar CN F
w448yl ycosyl conmpound CN | F SH OH CN SH Drgi/usione037715

CNF SHSOHCNF SHPOHOCNF SH CHO CN F SH COOH CN

F SH CH OHCN F SH sugar CN F SH C-gl ycosyl conpound

CNF OCH/OH CN F OCH, D-glucitol CN R OCH SO H CN F OCH
8O CN FF OCH CHR CNIGHOEH COOH CN H OCH CH OH CN F
8%:}¢15ugarﬁgl\l FC%:H ngéexcosyl conmpound CN | H OH CN |
8r5I0 LEIUI UIL”FL - CHj3 C-glycosyl compound
851 [Cl F Cl OH

852 |Cl F Cl D-glucitol

853 |Cl F Cl SO;H

854 [Cl F Cl PO;H,

855 IC1 F Cl CHO

856 [Cl F Cl COOH

857 ICl F Cl CH,OH

858 |Cl F Cl sugar

859 Cl F Cl C-glycosyl compound
860 |C1 F B(OH), [OH

861 [Cl F B(OH), |D-glucitol

862 |Cl F B(OH), [SO;H

863 [CI F B(OH), [PO;H,

864 |Cl F B(OH), [CHO

865 |C1 F B(OH), [COOH

866 |Cl F B(OH), (CH,OH

867 (Cl g B(OH), |sugar

868 |Cl F B(OH), (C-glycosyl compound
869 |C1 F SH OH

870 [Cl F SH D-glucitol

871 [CI F SH SO;H

872 |C] F SH PO;H,

873 |Cl F SH CHO

874 |Cl F SH COOH

875 |C1 F SH CH,OH

876 (Cl F SH sugar

877 (Cl I3 SH C-glycosyl compound
878 |C1 F OCH; |OH

879 (Cl F OCH; [D-glucitol

880 |C1 F OCH; _[SO;H

881 |Cl F OCH; [PO3H,

882 [Cl F OCH; [CHO

883 |Cl F OCH; |[COOH

884 (Cl F OCH; |CH,OH
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CNI HSOHCNI HPOHCNI HCHOCNI HCOOHCN I H
CHOHCNI Hsugar CN | H Cglycosyl conmpound CN | OH
wWeRboEM12460H D-glucitol CN |1 OH SO H CN | OH PQr¢ir/Chkoo4/037715
OHCHOCNI| OHCOOHCNI OHCHOHCNI OH sugar CN |

OH C-gl ycosyl conpound 158CN | CH OHCN | CH
D-glucitgl CN|J SOHCNI CHPOHOCNI CHCHOCNI CH
885! CN IIF cH 099Gl garCH sugar CN ] CH C-gl ycosyl

888 UNd N | o] CR-biykodt BHFHR

887 [Cl Cl H OH

888 [Cl Cl H D-glucitol

889 |C1 Cl H SO;H

890 |C1 Cl H PO;H,

891 |C1 Cl H CHO

892 (Cl Cl H COOH

893 |C1 Cl H CH,OH

894 |Cl Cl H sugar

895 |C1 Cl H C-glycosyl compound
896 |C] Cl OH CHO

897 ICl Cl OH COOH

898 |C] Cl OH CH,OH

899 IC1 Cl OH sugar

900 |C1 Cl OH C-glycosyl compound

901 |C1 Cl CH;3 OH

902 (Cl Cl CHj; D-glucitol
903 |CI Cl CHj, SO;H
904 (CI Cl CHj; POs;H,
905 (C1 Cl CH; CHO
906 |Cl Cl CH; COOH
907 [Cl Cl CH; CH,OH
908 (CI Cl CH; sugar

909 (Cl Cl CH; C-glycosyl compound
910 |CI Cl Cl OH
911 (Cl Cl Cl D-glucitol

912 [C] Cl Cl SO;H

913 |IC1 Cl Cl PO;H,
914 [Cl Cl Cl CHO
915 [Cl Cl Cl COOH

916 Cl Cl Cl CH,OH
917 |Cl Cl Cl sugar
918 (Cl Cl Cl C-glycosyl compound

919/cl 1  [B(OH), IOH
920/cl  |c1  B(OH), [D-glucitol
921 [Cl Cl  B(OH) [SO:H
922(c1  |cI  B(OH), [PO:H,
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CNI | SOHCNI POHCNI CHOCNI | COOHCNI I CH
CHCNI | pugar CN| | GC-glycosyl conmpound CN | B(OH)
WER0EMU1248(OH) D-glucitol CN I B(OH) SO H CN | p@(/CsPoodds7715

| B(OH CHOCN Il B(OH) COOH CN | B(OH) CH OH CN |

B(OH) sugar CN | B(OH) C-glycosyl conmpound CN | SH OH

CNyI SH D-glucjitol ONI SH SOHCN I} SH POHCN I SH

9 ICN|CSHCCB@ H6H CH OH N | |SH sugar CN | SH
D-glu

0% hycosyl; compaypg JebGiOCH OH 159GN | OCH
925 (Cl Cl___ [B(OH), [CH,0H
926 (Cl Cl B(OH), |sugar

927 (Cl Cl B(OH), [C-glycosyl compound
928 |Cl Cl SH OH
929 Cl Cl SH D-glucitol

930 (C1 Cl SH SOz;H

931 (CI Cl SH PO;H,
932 [Cl Cl SH CHO
933 [Cl Cl SH COOH

934 |Cl Cl SH CH,OH
935 [Cl Cl SH sugar
936 |Cl Cl SH C-glycosyl compound

937 |Cl Cl OCH; |OH

938 |Cl Cl OCH; |D-glucitol .

939 |Cl Cl OCH; |SO3;H

940 |Cl Cl OCH; [POs;H,

941 |Cl Cl OCH; |[CHO

942 |Cl Cl OCH; |COOH

943 |Cl Cl OCH; [CH,OH

944 Cl Cl OCH; |sugar

945 (Cl Cl OCH; |C-glycosyl compound

946 Cl CN H OH

947 (Cl CN H D-glucitol
948 |Cl CN H SOsH
949 |Cl CN H PO;H,
950 |C1 CN H CHO

951 |Cl CN H COOH
952 ICl CN " H CH,OH
953 |Cl 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 PO;H,
959 [CI CN OH CHO
960 |Cl CN OH COOH
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CN|l OCH POHCOCNI OCH CHO CN |
CN | OCH sugar CN | OCH C- gl ycosyl
WE 20Up0 CN

9B2dty cosytNcom
963 [Cl CN OH C-glycosyl compound

964 (Cl CN CHj; OH

965 |Cl CN CH; D-glucitol
966 |C] CN CHj; SOsH
967 (Cl CN CHj; PO;H,
968 (Cl CN CHj3 CHO

969 |Cl CN CH; COOH
970 |C1 CN CH; CH,OH
971 (Cl CN CH; sugar
972 |Cl CN  |CH; C-glycosyl compound
973 (C1 CN Cl OH

974 (C1 CN Cl D-glucitol
975 (Cl CN Cl SOsH

976 [Cl CN Cl POsH,
977 IC1 CN Cl CHO

978 [Cl CN Cl COOH

979 (Cl CN Cl CH,OH

980 (Cl CN Cl sugar

981 |CI CN Cl C-glycosyl compound

982 (Cl CN B(OH), [OH

983 [Cl CN B(OH), [D-glucitol
984 |Cl CN B(OH), SOsH
985 [C1 CN B(OH), [PO3;H,
986 Cl CN B(OH), |CHO
987 (Cl CN B(OH), {COOH
988 (CI CN B(OH), |CH,OH
989 |C1 CN B(OH), |sugar

990 (C1 CN B(OH), [C-glycosyl compound
991 [C1 CN SH OH

992 [Cl CN SH D-glucitol

993 (Cl CN SH SO;H

994 |Cl CN SH PO;H,
995 (Cl CN SH CHO
996 [Cl CN SH COOH

1997 (Cl CN SH CH,OH
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CN CN CH POHCN CN CH CHO CN CN CH COH
CH sugar CN CN CH C-gl ycosy!l

uci tol 160CN EMN/USHONb37715

I COOH CN CN I CH OH CN

u I npound CN CN B(OH) CH

B@‘D citl, N CN B(OH 30O H CN CN B(OH) PO

EN-B{-OH) O—CN BCOH—ESaHAN CN B(OH) CH OH
S\ e Yeg-§oreRgind closy|  conpound ON

o-
=1
<
(@]
o
o
=
(@]
g -<

CN OCH;3  [D-glucitol

1002|Cl1 CN OCH; |SO3;H

1003 ICl1 CN OCH; [POs;H;

1004|C1 CN OCH; |CHO

1005(C1 CN OCH; |COOH

1006|Cl1 CN OCH; |CH,OH

1007|Cl CN OCH; |sugar

1008|Cl1 CN OCH; {C-glycosy!l compound

1009(C1 CH;* H OH

1010[Cl CH5" D-glucitol

1011Cl CH3* h‘l SOs;H

1012/Cl  |CH* H PO;H,

1013|C1 CH3* CHO

1014|C1 CH3* COOH

1015(C1 H5? CH,OH

1016{Cl1 CH,? sugar

1017(Cl CH;* C-glycosyl compound

1018|Cl1 CH;* |OH OH
1019[Cl CH;* |OH D-glucitol
1020[Cl1 CH;* |OH SO;H
1021|C1 CH;* |OH POs;H;
1022|Cl CH;" |OH CHO
10231C1 CH;* |OH COOH
1024Cl CH;* |OH CH,OH
1025|C1 CH;* |OH sugar
1026/Cl CH;* |OH C-glycosyl compound
1027|C1 CH;* |CH; OH
1028|C1 CH;* |CH; D-glucitol
1029|Cl CH;* |CH; SOs;H
1030|Cl1 CH;" |CH; POsH,
1031(C1 CH;* [CH,3 CHO
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CN CNSH SOHOCNCNSHPOHGOCNC CNSHCHO CN CN SH COOH
CN CN SH CH OH CN CN SH sugar CN CN SH C-gl ycosyl

wa@ oovpounas CN CN OCH OH CN CN OCH D- gl uci t ol CNeCMNUSXObH/037715
SOHOCNCN OCH POHCN CN OCH CHO CN CN OCH COOH CN CN
OCH CH OH CN CN OCH sugar CN CN OCH C-gl ycosy!l
coppound; CN H OH CH D-glucitolf 161CN CH H SO H

10GRICTH H [ eH HOOMIHCN CH H COOH CN CH H CH OH CN

) Ic(l—llﬂsug CN ;S:I Cﬁzgl}%/cosyl conmpound CN CH OH OH

1034|Cl CH;* [CH,3 sugar

1035(C1 CH;* |[CH; C-glycosyl compound

1036|(Cl1 CH;* |Cl OH

1037(Cl CH;* [Cl D-glucitol

1038)c1 fcH® ol [SO:H

1039|Cl1 CH;* [CI IPOs;H,

1040(Cl CH;* [Cl CHO

1041(Cl1 CH;* |Cl COOH

1042|Cl CH;* |Cl CH,OH

1043(Cl CH;* |[Cl sugar

1044|Cl CH;* (Cl C-glycosyl compound

1045(Cl CH;® [B(OH), |OH

1046/CI CH,* [B(OH), [D-glucitol

1047/Cl CH;* [B(OH), [SO:H

1048|ClI CH;* [B(OH), [POsH,

1049(Cl1 CH;* [B(OH), |CHO

1050(Cl CH;* [B(OH), [COOH

1051(CI CH;® [B(OH), |CH,OH

1052(Cl CH;* [B(OH), |sugar

1053|Cl CH;" [B(OH), |C-glycosyl compound

1054|C1 CH;* |SH OH

1055|Cl1 CH;* [SH D-glucitol

1056|Cl1 CH;® |SH SO;H

1057|Cl1 CH;* [|SH POsH,

1058|C1 CH;* |SH CHO

1059(Cl CH;* [|SH COOH

1060|Cl1 CH;* [SH CH,OH

1061 Cl CH;* |SH sugar

1062|Cl CH;" |SH C-glycosyl compound

1063|C1 CH;® |OCH; |[OH
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Q
c

COOH

CH,0H

sugar

C-glycosyl compound

OH

ID-glucitol

SO;H

PO;H,

CHO

COCH

CH,OH

sugar

C-glycosyl compound

OH

D-glucitol

SO;H

PO;H,

CHO

COOH

CH,OH

sugar

C-glycosyl compound

CH;

OH

CH;

D-glucitol

CH3

SO;H

CH;

PO3H2

CH,

CHO

CH;

COOH

CH3

CH,OH
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CN CH B(OH) SOHCNCH 3 B(OH) P
CH B(OH) COOH CN CH B(OH) CH
wERhoBOONS C- gl ycosyl conmpound
D-glucitol CN CH SH SOHCN CH SH POH CN CH 3 SH CHO
CN CH 3 SH COOH CN CH 3 SH CH OH CN CH
SH G- gl ycpsyl gonpound CN CH OCH OH ¢N CH OCH
myglaici t o OCCHB‘%HH@CH CN

oot

woglaici t olocH3 [Cl OH
1100[C1 OCH3" |Cl D-glucitol

1101(Cl OCH3" [C1 SO;H

1102(Cl OCH3® (C1 PO;H,

1103|Cl OCH3" (Cl CHO

1104(C1 OCH3" [C1 COOH

1105|Cl OCH3" [Cl CH,OH

1106(Cl OCH3" [CI sugar

1107|C1 OCH3® [CI C-glycosyl compound
1108(Cl OCH3® [B(OH), [OH

1109(CI OCH3" B(OH), [D-glucitol

1110[Cl OCH3" [B(OH), [SO;H

1111(Cl OCH3® [B(OH), [POsH,

1112/Cl OCH3" |B(OH), |CHO

1113[Cl OCH3" B(OH), |{COOH

1114[C1 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

1119/C1 OCH3® [SH  [SO;H

1120[Cl OCH3® |SH PO;H,
1121(Cl OCH3® |[SH CHO
1122(Cl OCH3® |SH COOH

1123(Cl OCH3" |SH CH,OH
1124(Cl1 OCH3’ SH sugar
1125(Cl OCH3" [SH C-glycosyl compound

1126/Cl OCH3" [OCH; |OH
1127/Cl OCH3’ [OCH;  [D-glucitol
1128/Cl OCH3" [OCH; {SO;H
1129(C1 OCH3" [OCH;  [PO;H,

O

CN CH B(OH) sugar CN
CH S

H
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CN OCH3 SO H CN OCH3 [H PO H 163CN OCH3 H CHO CN OCH3

H COOH CN OCH3 H CH OH CN OCH3 H sugar CN OCH3 H
w@z2@bpensy| conmpound CN OCH3 OH OH CN OCH3 CH PCT/US2004/037715
D-glucitol CN OCH3 OH SO H CN OCH3 OH PO H CN OCH3 COH
H

CHO CN OCH3 OH COOH CN OCH3 CH OH CN OCH3 OH sugar
CN OCH3 C-%;I ycosyl; conpound CN OCH3 CH OH CN OCH3

1C30 |0t gl ugDCHI3 MCHICKE SO H CN OCHB CH PO H CN OCH3

1T o B QGO0 anpound OV 008 | O ON

1953181 9 |oceis ¢l (cH,0H

1133(C1 OCH3" [OCH;  |sugar

1134|C1 OCH3" [0CH;  |C-glycosyl compound

1135|CN H H OH

1136/CN H H D-glucitol

1137(CN H H SOs;H

1138|CN H H PO;H,

1139(CN [H H CHO

1140(CN H H COOH

1141|CN H H CH,OH

1142|CN H H sugar

1143|CN H H C-glycosyl compound

1144|CN H OH OH

1145|CN H OH D-glucitol

1146(CN H OH SO;H

1147/CN H OH POsH,

1148 ICN H OH CHO

1149CN H OH COOH

1150(CN H OH CH,OH

1151|CN H OH sugar

1152|CN H OH C-glycosyl compound

1153|CN H CH, OH

1154|CN H CHj; D-glucitol

1155|CN H CHj3 SOsH

1156/CN H CH; POsH,

1157|CN H CH; CHO

1158|CN H CH; COOH

1159|CN H CH; CH,OH

1160|CN H CH; sugar

1161|CN H CH3 C-glycosyl compound

1162|CN H Cl OH

1163/CN H Cl D-glucitol

1164CN H Cl SO;H

1165|CN H Cl PO;H,

1166/CN H Cl CHO
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CNOCH3 | SOHCNOCH3 | POHCNOCH3 | CHO CN OCH3

COOH CN OCH3 P CH OH CN OCH3 | sugar CN OCH3 |
w@z2@bkpensy| conmpound CN OCH3 B(OH) OH CN OCH3 B(TX$2004/037715

D-glucitol 164CN OCH3 B(OH) SOH CN OCH3 B(OH) | OH

CN OCH3 B(OH) CHO CN OCH3 B(OH) COOH CN OCH3 B(OH) CH

ﬁ@l B( sug (%J' OCH3 B(CH)| C-gl ycosyl
und ~CN-OCH3 - SH-BH OCH3-SH D-igl uci tol CN OCH3
@@H@\I(IZH@]SH POHIOBN OCH3 SH dHO CN OCH3 SH COCOH
1@(‘,‘1&’2@31?{[_' g.weyu.(.m AL U\N(IEI_(:IE—,BSIC_'I:H
1130 l}ylmi i &t 1 -glycosyl compound

1171|CN H B(OH), (OH

1172|CN H B(OH), [D-glucitol

1173ICN H B(OH), [SO;H

1174|CN H B(OH), [POsH,

1175(CN H B(OH), [CHO

1176(CN H B(OH), [COOH

1177 CN H B(OH), |CH,OH

1178/CN H B(OH), |sugar

1179|CN H B(OH), [C-glycosyl compound

|1180|CN H SH OH

1181|CN H SH D-glucitol

1182|CN H SH SO;H

1183|ICN H SH POsH,

1184|CN H SH CHO

1185(CN H SH COOH

1186(CN H SH CH,OH

1187|CN H SH sugar

1188|CN H SH C-glycosyl compound

1189 (CN H OCH; [OH

1190|CN H OCH; [D-glucitol

1191 CN H OCH; |SO;H

1192ICN H OCH; [POsH,

1193 ICN H OCH; [CHO

1194 CN H OCH; |COOH

1195CN H OCH; |CH,OH

1196|CN H OCH; |sugar

1197/CN H OCH; [C-glycosyl compound

1198 (CN F H OH

1199(CN F H D-glucitol

1200(CN F H SO;H

1201 CN F H POsH,

1202(CN F H CHO

1203 |CN F H COOH
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CN OCH3 OCH SO H CN OCH3 OCH PO H CN OCH3 OCH CHO CN
CN OCH3 OCH sugar CN
wod3/00Cks C- gl ycosy H| OHi a H¢t/us2004/037715
H
H

I
D-glucitol CHHH SO

5
9

COOH CHHHCHOHCH : Ia-l| sugar 165 C-gl ycosyl
compound CHH OH OH ¢HH OH D-glucitpl CHHOH SOH CH

1204NPO H CH HIFDH &9 o4 COOH CH H OH CH OH CH H

18 eNgar H ¢H C gligeasyl conpound|CH 3 HCH OH CH H

1505ERTT UGt ol iy C-glycosyl compound

1207(CN F OH OH

1208 |CN Iy OH D-glucitol

1209(CN F OH SOsH

1210(CN F OH PO;H,

1211|CN I3 OH CHO

1212|CN F OH COOH

1213|CN F OH CH,OH

1214|CN F OH sugar

1215(CN F OH C-glycosyl compound

1216/CN F CH; OH

1217[CN F CH; D-glucitol

1218 CN F CH; SO;H

1219|CN F CH; PO;H,

1220/CN F CHj3 CHO

1221[CN F CH; COOH

1222|CN F CH; CH,OH

1223 |CN F CHj3 sugar

1224\CN F CHj3 C-glycosyl compound

1225/CN F Cl OH

1226|CN F Cl D-glucitol

1227(CN F Cl SO;H

1228|CN F Cl PO3;H,

1229|CN F Cl CHO

1230(CN F Cl COOH

1231/CN F Cl CH,0OH

1232(CN F Cl sugar

1233 |ICN F Cl C-glycosyl compound

1234|CN F B(OH), [OH

1235|CN I3 B(OH), [D-glucitol

1236(CN F B(OH), [SO;H

1237(CN F B(OH), [PO;H,

1238|CN F B(OH), ICHO

1239(CN F B(OH), [COOH

1240(CN F B(OH), |[CH,OH
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CHHCHSOHCHHCHPOHCHCHCHO CH CH COOH CH CH
CH OHCH|[HCH sugar CH H CH C-gl ycosyl conmpound CH H
wo 2600sf0€d484d | D-glucitol CHHI SO H CH H PO H g/Hs10bi37715

CHHPCOOHCH8 HP CHOHCHHI sugar CH H I
C-gl ycosyl compound CH H B(OH) OH CH H B(OH)
D-gl ucitol CH H B(OH)y SO H CH B(OH) PO H 166CH H B( CH)

1 SH H B(OH) [RIOBH, Gkt B(OH) CH OH|CH H B(OH) sugar

1 T‘E’( ()—l}T C—glgmlc_cg%;yagﬁ%gm% $H OH H SH

1E24§c‘ N SH  |oH

1244 |CN I3 SH ID-glucitol

1245|CN SH SOsH

1246|CN F SH POsH,

1247 (CN F SH CHO

1248 |CN F SH COOH

1249|CN F SH CH,OH

1250|CN F SH sugar

1251|CN F SH C-glycosyl compound

1252(CN F OCH; |OH

1253|ICN F OCH; [D-glucitol

1254(CN F OCH; [SO;H

1255|CN F OCH; [POs;H;

1256/CN F OCH; |CHO

1257|CN F OCH; |COOH

1258 ICN F OCH; |CH,OH

1259|CN 13 OCH; |sugar

1260(CN F OCH; |C-glycosyl compound

1261 |CN Cl H OH

1262 (CN Cl H D-glucitol

1263 |CN Cl H SO;H

1264|CN Cl H POs;H,

1265|CN Cl H CHO

1266 |CN Cl H COOH

1267|CN Cl H CH,OH

1268CN  [Cl H sugar

1269|CN Cl H C-glycosyl compound

1270/CN Cl OH OH

1271 |CN Cl OH D-glucitol

1272|CN Cl OH SO;H

1273|CN Cl OH PO;H,

1274CN 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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aHSHSOHUWI HSHPOHWI HSHCHO CH H SH COOH CH
HSH CH OH CHH SH sugar CH SH C-gl ycosyl conpound CH
Woh@Su 8 CH 3 OCH b-glucitol CH H OCH SO H CHedi/0O8tdobB37715
HCHHOCHCHOCHH OCH COOH CH H OCH CH OH CH H OCH
ar CHHOCHC—egcosyI compound CHF HOH CH F H
12%" mtﬂﬁl EPﬁSOdﬁCHFHPOHCHBCHOCHCOO—ICH
I"IJL o

—cH-A stigar T CH+Cgtycosyh conpound 167CH F
QO CHIG OH Ol uc R-ghucitol

1281|CN Cl CH;3 SO;H
1282|CN Cl CH; PO;H,
1283 |CN Cl CH; CHO
1284(CN Cl CH; COOH
1285|CN Cl CH; CH,OH
1286|CN Cl CH; sugar

1287|CN Cl CH; C-glycosyl compound
1288ICN Cl Cl OH
1289(CN Cl Cl D-glucitol

1290/CN Cl Cl SO;H

1291 ICN Cl Cl POsH,
1292ICN Cl Cl CHO
1293 |CN Cl Cl COOH

1294 CN Cl Cl CH,OH
1295|CN Cl Cl ugar
1296 |CN Cl Cl C-glycosyl compound

1297(CN Cl B(OH), [OH

1298 ICN Cl B(OH), D-glucitol
1299 (CN c1 B(OH), SO;H
1300(CN Cl (OH), [POsH,
1301 CN Cl B(OH), [CHO
1302|CN Cl B(OH), {COOH
1303 |CN Cl B(OH), |CH,OH
1304/CN Cl B(OH), [sugar

1305|CN Cl (OH), [C-glycosyl compound
1306 (CN Cl SH OH
1307|CN Cl SH -glucitol

1308 /CN Cl SH SO;H

1309|CN Cl SH PO;H,
1310/CN Cl SH CHO
1311|ICN Cl SH OOH

1312(CN Cl SH CH,0OH
1313|CN Cl SH sugar
1314|ICN Cl SH C-glycosyl compound

1315|ICN Cl OCH; |OH
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CHF OHSOHCHF OHPOHCHF OHCHO CH F
FOHCHOHdCHF OHsugar CHF OH C gl ycosyl
wERboEH04$OH CH F CH D-glucitol CHF CH SOH
HCH3FCHCHOCHF CH COOH CH F CH
sugar CH F CH C-gl ycosyl conmpound CH
D-gl uci tjol CH|3 F SQHCHF POH CH
166N ot CIOEH) —dighveiion £ | g
1SthlenF B(er) Oib@H, F g @) D gl uci tol
1318|CN Cl OCH; [POsH,
1319|CN Cl OCH; |CHO
1320|CN Cl OCH; |COOH
1321|ICN Cl OCH; |CH,OH
1322ICN Cl OCH; |sugar
1323|CN Cl OCH; [C-glycosyl compound
1324|CN CN H OH
1325|CN CN H D-glucitol
1326|CN CN H SO;H
1327|CN CN H POs;H,
1328|CN CN H CHO
1329|CN CN H COOH
1330/CN CN H CH,OH
1331|CN CN H sugar
1332|CN 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 PO;H,
1337|CN CN OH CHO
1338|CN CN OH COOH
1339|CN CN OH CH,OH
1340/(CN CN OH sugar
1341|CN CN OH C-glycosyl compound
1342|CN CN CH; OH
1343|CN CN CH; D-glucitol
1344|CN CN CH3 SO;H
1345|CN CN CH3 PO;H,
1346|CN CN CHj3 CHO
1347|CN CN CH; COOH
1348|CN CN CH;, CH,OH
1349(CN CN CH;3 sugar
1350/CN CN CHj; C-glycosyl compound
1351|CN CN Cl OH
1352|CN CN Cl D-glucitol
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CHF B(OH SOH CHF B(OH POH CHF B(OH CHO 168CH
B

B(OH) COOH CH F B(OH) CH OH CH F B(OH) sugar CH F
wdBLaosi424g| ycosyl conmpound CH F SH OH CH F SH PCT/US2004/037715

D-glucitol CHF SHSOHCHF SHPOHCHF SH CHO CH 3

F SHCOOHCH3 FSHCHOICHF SH sugar CH 3 F SH

Cgl ycosyl conmpound CHF OCH OH CH KR OCH D-glucitol CH
13$3IENOCH S H 8l F ocOs® H CH F OCH |CHO CH F OCH COOH
1SR OHC! CHoPH F pesugar O F OOH © gl ycosy
13CSvSEJN‘UHUCW S |Clr| C\HBQ — T Ogl tcji t ol

1356|CN CN Cl . COOH

1357/CN CN Cl CH,OH
1358CN CN Cl sugar
1359(CN CN Cl C-glycosyl compound

1360CN  [CN  [B(OH), OH
1361/CN  |CN  [B(OH), D-glucitol
1362CN  [CN  [B(OH), [SOsH
1363CN [N [B(OH), [PO;H,
1364CN  [CN  [B(OH), [CHO
1365CN  [CN  [B(OH), |COOH
1366CN  [CN  [B(OH), [CH,OH
1367CN  [CN  [B(OH), jsugar

1368|CN CN B(OH), {C-glycosyl compound
1369|CN CN SH OH
1370(CN CN SH D-glucitol

1371 CN CN SH SO;H

1372|CN CN SH PO;H,
1373|CN CN SH CHO
1374|CN CN SH COOH

1375|CN CN SH CH,0OH
1376|CN CN SH sugar
1377(CN CN SH C-glycosyl compound

1378|CN CN OCH; |[OH
1379/ICN CN OCH; |D-glucitol
1380/CN CN OCH; [SOsH
1381|CN CN OCH; [POsH,
1382(CN CN OCH; |CHO
1383|CN CN OCH; |COOH
1384|CN CN OCH; |[CH,OH
1385|CN CN OCH; |sugar
1386|CN CN OCH; |C-glycosyl compound
1387/CN CH;" H OH
1388CN  [CHy* H D-glucitol
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CHlI HSOHCH3 | HPOHI H H
CHOHCHI Hsugar CHIl H Cglycosyl conmpound CH | OH
werhoseeeks | OH D-glucitol CH | | OHP@ERUBLICKH037715
| OHCHOCHI OH COOH CHI OHCHOH CHI OH sugar CH I
OH C-glycosyl conpound CH I CH OH CH D-gl ucitol
CH

CHIl CHBOHGQHI| CHPOHCHI ?ZH?)CHlCHCCIHCH
1389J§E-NCH %—Hﬁ | [HCH sui§ésHCH | PH C gllycosyl conpound CH
1300l Gae! B 9" Ueplh,
1391/CN CH; H CHO
1392 |CN CH;® [H COOH
1393|CN CH;* H CH,OH
1394/CN CH;* H sugar
1395/CN CH;* [H
1396 CN CH;* |OH OH
1397|CN CH;* |OH D-glucitol
1398|CN CH;* |OH SO;H
1399|CN CH;* |OH IPOs;H,
1400/CN CH;* |OH CHO
1401 [CN CH;* |OH COOH
1402 |CN CH;* |OH CH,OH
1403 |CN CH;* |OH sugar
1404|CN CH;* |OH C-glycosyl compound
1405 |CN CH;* |CH; OH
1406 (CN CH;* |CH; D-glucitol
1407 (CN CH;* [CH; SO;H
1408 CN CH;* |CH; POs;H,

1409 (CN CH;* |[CH; CHO
1410[CN CH;® |[CH; COOH
1411[CN CH;* [CH; CH,OH
1412|CN CH;* [CH; sugar
1413/CN CH;® [CH; C-glycosyl compound
1414/CN CH;* [Cl OH
1415CN CH;* |[Cl D-glucitol
1416|CN CH;* [Cl SO;H
1417(CN CH;* |Cl POs;H,
1418(CN CH;* |Cl CHO
1419|CN CH;* [Cl COOH
1420(CN CH;* [CI CH,OH

C-glycosyl compound
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riTal | SOHCHI | POHCH3 |l | CHOCHt t a | COH

Chal CHOHCHI P sugar CHP | P Cglycosyl conpound
w@rbos/oB2@) OH CH a | B(OH) D-glucitol CH P | B(OER208(037715

HCHPB(OH POHCHI B(OH) CHOCH I B(OH) COOH 170CH

Il B(OH) CHOH CHI B(OH) sugar CH I B(OH) C-glycosyl

compound CHI $HOH CH | SH D-glucitel CHI SH SO H CH

14286NPO HCBHT | |&H CH@ugH | SH COOH CH 1 SH CH OH CH |

TR 191 R © olusRil, sqmpaund| CH I ooH O o |

1423 |CN . CH;* |[B(OH), |OH

1424|CN CH;* [B(OH), [D-glucitol

1425|CN CH;" [B(OH), |[SOsH

1426[CN  |CH;* [B(OH), [POsH,

1427|CN CH;* [B(OH), |CHO

1428 |CN CH;* [B(OH), |COOH

1429|CN  |CH;* [B(OH), |CH,OH

1430|CN CH;" [B(OH), [sugar

1431 |CN CH;* [B(OH), |C-glycosyl compound

1432|CN CH;* |[SH OH

1433/CN CH,;" |SH ID-glucitol

1434|CN CH;* |SH SOsH

1435(CN CH;* |SH PO3;H,

1436 CN CH;* |SH CHO

1437/CN CH;* SH COOH

1438|CN CH;* |SH CH,OH

1439|CN CH;* [SH Sugar

1440/CN CH;* |SH C-glycosyl compound

1441 |CN CH;" |OCH; [OH

1442 |CN CH;* |OCH; |D-glucitol

1443 |CN CH;* |OCH; [SOsH

1444 |CN CH;* |OCH; [POsH,

1445(CN CH;* (OCH; |CHO

1446|CN CH;* |OCH; |[COOH

1447/CN CH;* |OCH; |[CH,0OH

1448 |CN CH;* |OCH; [sugar

1449|CN CH;* |OCH; |C-glycosyl compound

1450CN___ |oCH3" H OH

1451[CN  |oCH3® H D-glucitol

1452ICN  OCH3" H SO;H

1453ICN_ locH3' H PO;H,
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CHIl OCHSOHGCHI| OCHPOHCH3 1| OCHCHO CHI OCH
COOH CH 3 1 OCH CH OH CH 3 | OCH sugar CH | OCH
w@z2@bkpensy| conpound CH CN H OH CH 3 CN H D gl pci/ustoodzbs7715
CNHSOHCHCNHPOHC CHGCNCHO CH CN H COOH CH 3 CN
HCHOHCHCNHsugar CH CN H Cglycosyl conmpound t a
CN{OH OHjnrr_al CN OH|D-gl ucitol 1710H CN OH SO H CH CN
1434168 H HR| CHO CN OH COOH CN OH CH OH CH
148 (€N sudaenPHHEN OHidpghycosyl comppund CH 3 CN CH CH
CHTCN—CHD-gtrugT tof
1456/CN OCH3® H CH,OH
1457ICN  |0CH3" H sugar
1458|CN OCH3® H C-glycosyl compound
1459|CN OCH3® OH OH
1460[CN  |OCH3" |OH D-glucitol
1461|CN OCH3® OH SO;H
1462/CN OCH3® [OH PO;H,
1463CN OCH3® OH CHO
1464(CN OCH3® |OH COOH
1465/CN OCH3® |OH CH,0H
1466/CN OCH3® OH sugar
1467|CN OCH3" [OH C-glycosyl compound
1468|CN OCH3" |CH;  |OH
1469|CN  |OCH3" [CH;  |D-glucitol
1470(CN OCH3" CH;  [SO;H
1471CN OCH3® [CH;  [PO:H,
1472|CN OCH3 CH;  |[CHO
1473[CN OCH3® CH; |COOH
1474|CN OCH3® [CH;  |CH,0H
1475]CN  |OCH3°|CH;  |sugar
1476CN  OCH3" [CH;  [C-glycosyl compound
1477/CN OCH3" (C1 OH
1478/CN  |OCH3® [C1 D-glucitol
1479(CN OCH3® [Cl SO;H
1480/[cN |oCH3® [l PO;H,
1481/CN OCH3® (C1 CHO
1482|CN OCH3" [CI COOH
1483|CN OCH3® (C1 CH,OH
1484/CN  |OCH3" C1 sugar
1485|CN OCH3® C1 C-glycosyl compound
1486/CN  |OCH3" B(OH), |OH
1487(CN  |OCH3® [B(OH), D-glucitol



CHCNCHSOHCH3 CNCHPOHCHCOCNC CHCHO CH CN CH
COOH Url a CNCHCH OHCHCN CH sugar Ul a CN CH
w@z2@bkpensy| conpound CH CN I OH CH 3 CN | D gl eci/ustoofbsr71s
CN|l SOHCHCNPOHCHCNCHO Ur a CNCOOH CHCN I CH
OH CHCNI sugar CH3 CN | C-glycosyl conpound CH CN
B( QH) OH|CH B(OH) | D-gl ucitol CH ON B(OH) SO H CH 3
1@8@0&@@1&\* By H) CHO CH CN B(OH) COOH CH CN
By CHIGH AT RN B sugar SN
Yy COSY T COMpOtRGT— LT U S OO SH D-g| uci t ol
1490[CN  |0CH3® B(OH), |CHO
1491 |CN OCH3" (OH), [COOH
1492|CN  JOCH3" |B(OH), |CH,0H
1493|CN  |OCH3® B(OH), |sugar
1494CN  |OCH3® B(OH), |C-glycosyl compound

1495|CN OCH3" |SH OH
1496(CN  (OCH3" |SH -glucitol
1497|CN OCH3® |SH SO;H

1498|CN OCH3® |SH PO;H,
1499|CN OCH3® [SH CHO
1500/CN OCH3" [SH COOH

1501|CN  [OCH3® [SH CH,OH

1502|[CN  |OCH3® SH sugar

1503|CN OCH3® ISH C-glycosyl compound
1504CN  |0CH3" |0CH; |OH

1505[CN  |OCH3" OCH; |D-glucitol

1506(CN  (OCH3® |OCH; |{SO;H

1507CN  |OCH3® |0CH; [PO;H,

1508CN  |0CH3® [0CH; |CHO

1509CN  |OCH3" |0CH; |COOH

1510CN  |OCH3® |0CH; |CH,OH

1511{CN  |OCH3" |OCH; |sugar

1512ICN  |0CH3" |0CH;  |C-glycosyl compound

1513(CH;* H H OH
1514|CH;* -glucitol
1515|CH;* H SO;H
1516/CH;*  H H PO;H,
1517ICH;* H H CHO
1518)CH;* H H COOH
1519|CH;* H H CH,0H
1520/CH;* H H sugar
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CHCNSHSOHCHCN SHPOHCHCN SH CHO CH CN SH COOH
CH CN SH CH OH CH CN SH sugar CH CN SH C-gl ycosyl
w@ oopsounas CH CN OCH OH CH CN OCH D- gl uci tol CH@MUSXObl/037715

SOHnNI a CNOCH POH CH CN OCH CHO CH CN OCH COOH CH
CN OCH CH OH CH CN OCH sugar CH CN OCH C-gl ycosyl
compoundifCHCH HOH CH CH H Dglucitol CHCHHSOH CH

1 2HGHPLO H CH GH CHO CHgigkoskl @aipdu@l CH CH OH CH CH H

lﬁiﬁ, a|C:—|1_FH C—ghycosbchonpound CHdH OHdOHdCH3 CHOH

1523 JCHga H OH D-glucitol

1524|CH;® H OH SOsH

1525|CH; H OH PO;H,

1526/CH;® H OH CHO

1527|ICH;* H OH COOH

1528/CH;s* [H OH CH,OH

1529(CH;* H OH sugar

1530{CH;* [H OH C-glycosyl compound

1531|CH;* [H CH; OH

1532|ICH;* H CH; D-glucitol

1533ICH;* [H CHj; SOsH

1534(CH;* [H CHj; PO;H;

1535(CH;* [H CH; CHO

1536/CH;* [H CH; COOH

1537/CH;* H CHj3 CH,OH

1538CH;* H CH; sugar

1539|CH5* H CH; C-glycosyl compound

1540(CH;* [H Cl OH

1541|CH;* H Cl D-glucitol

1542|CH;* H Cl SO;H

1543|CH;* [H Cl PO;H,

1544(CH;* [H Cl CHO

1545(CH;* [H Cl COOH

1546|CH;* [H Cl CH,0OH

1547[CH,* H Cl sugar

1548|CH;* [H Cl C-glycosyl compound

1549|CH;® H B(OH), [OH

1550(CH,* H B(OH), [D-glucitol

1551|CH;* H B(OH), [SO;H

1552/CH;* [H B(OH), [PO3H,
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CHCHOHSOH173CHCH OH POH CHCH 3 OH CHO CH CH OH
COOH CH CH OH CH OH CH CH OH sugar CH CH OH C-gl ycosyl
w@oovpownas CH CH CH OH CH CH CH D-gl uci tol CH QrtbsH0M/637715

CHCHCHPOHCHCHCHCHO CH CH CH COOH CH CH CH CH
OH CH 3 CH CH sugar CH CH CH C-gl ycosyl conpound CH 3
CH|l OH CHI|Dglugitol a CHI SOHCHCHI| POH CH

1833 CHEHO CI-JBiBOH)i:fﬁHDMTnT a CHI|CHOHCH3 CHI

1 al#V 3£Hé§gl g@bg w(i)Hconpound CH 3 Un a B(OH OH

1555(CH M B(OH), |CH,OH

1556|CH;* H B(OH), [sugar

1557(CH;" [H B(OH), |C-glycosyl compound

1558|CH;* H SH OH

1559|ICH;* [H SH D-glucitol

1560/CH;* H SH SO;H

1561CH;* H SH POsH,

1562|CH;* H SH CHO

1563[CHs* H SH  |COOH

1564/CH;* H SH CH,OH

1565CH;* H SH sugar

1566/CH;* H SH C-glycosyl compound

1567ICH;® H OCH; |OH

1568/CH;* H OCH; [D-glucitol

1569|CH;* H OCH; [SOsH

1570(CH;* H OCH; [PO3H,

1571(CH;* H OCH; |CHO

1572|CH;* H OCH; |COOH

1573/CH;* H OCH; |CH,OH

1574CH,* H OCH; [sugar

1575CH;* H OCH;  |C-glycosyl compound

1576(CH;* F H OH

1577CH;* F H D-glucitol

1578)CH;* [F H SO;H

1579|CHs* F H PO;H,

1580/CH;* |F H CHO

1581CHs F H COOH

1582(CH;* [F H CH,OH

1583/CH;* F H sugar

1584|CH;* [F H C-glycosyl compound
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UHa Un a B(OH) SOHCH Un a B(OH PO H CH 3 CH B(OH)
CHO CH CH B(OH) COOH UH a CH B(OH) CH OH UH CH B(OH)
wWGeupan472eICH CH 3 B(OH) C gl ycosyl conpound CH@HuSido4ad7715

CHCH3 SHDglucitol CHCH SH SOHCHCH SH PO H CH
CHSHCHOCHCH SH COOH CH CH SHCH OH CH CH 3 SH
sugar a €4 3 SH C-gl Ycosyl conpound CH CH OCH OH CH 3

1589/ DRyl uci P31 CHOBH OCH SOH CH 3 CH 3 OCH PO H CH

1 i sl GReRlor ¢ gl yrosyl compound G

1@70@:1? HpoH OPCH3 ﬂd?Hgl uci t ol

1588/CH;* |F OH PO;H,

1589CH;* [F OH CHO

1590/CH;* [F OH COOH

1591/CH;* [F OH CH,OH

1592|CH;* |F OH sugar

1593|CH;* [F OH C-glycosyl compound

1594|CH;* |F CHj; OH

1595|CH;* [F CH; D-glucitol

1596/CH;* [F CHj; SOsH

1597(CH;* |F CH; POsH,

1598/CH;" |F CHj; CHO

1599|CH;* [F CHj3 COOH

1600|CH;* [F CHj; CH,OH

1601|CH;* [F CH; - |sugar

1602|CH;* [F CH; C-glycosyl compound

1603|CH;* |F Cl OH

1604/CH;* |F Cl D-glucitol

1605|CH;* F Cl SOsH

1606/CH;* |F Cl POsH,

1607(CH;* [F . |Cl CHO

1608/CH;* |F Cl COOH

1609|CH;* [F Cl CH,OH

1610|CH;* [F Cl sugar

1611|ICH;* |F Cl C-glycosyl compound

1612ICH;* |F B(OH), {OH

1613[CH,*  F B(OH), D-glucitol

1614CHs* [F B(OH), [SO;H

1615/CH  [F B(OH), [PO;H,

1616/CH,* [F B(OH), [CHO
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CH OCH3 SO H CH OCH3 H H

COOH CH OCH3 H CH OH CH OCH3 H sugar CH OCH3 H

w@z2@bkpensy| conmpound CH OCH3 OH OH

D-glucitol CH OCH3 OH SO H CH OCH3 OH PO H 175CH OCH3

OH CHO CH OCH3 OH COOH CH OCH3 OH CH OH CH OCH3 OH
CH

ggﬂu&; ocg OH C-gl ycpsyl conpound OCH3 CH OH CH 3

1 £H gl ucB(OH)CIe@mH3 CH SO H gH 3 OCH3 CH PO H
CHIOCH3 CH CHO Cl COOH CH 3 |[OCH3 CH CH OH CH

1 <ﬁlgar -glycosyl {conpound CH 3 OCH3

1619%hEH OB | By Ukhif!

1620/CH;* F B(OH), (C-glycosyl compound

1621|CH;* [F SH OH

1622|CH;* F SH D-glucitol

1623|CH;* [F SH SO;H

1624/CH;* [F SH POs;H,

1625(CH;* [F SH CHO

1626/CH;* [F SH COOH

1627|CH;* [F SH CH,OH

1628/CH;* F SH sugar

1629/CH;* F SH C-glycosyl compound

1630(CH;* [F OCH; |OH

1631|[CH;* [F OCH; [D-glucitol

1632(CH;* [F OCH; |SOs;H

1633|CH;* |F OCH; [PO;H;

1634|CH;* F OCH; |CHO

1635|CH;* F OCH; |COOH

1636/CH;* [F OCH; |CH,OH

1637|(CH;* [F OCH; [sugar

1638[CH;* [F OCH; |C-glycosyl compound

1639CH |1l H oH |

1640/CH;* |[Cl H D-glucitol

1641|CH;* [Cl H SO;H

1642|CH;* [Cl H PO;H,

1643|CH;* [Cl H CHO

1644(CH;* [Cl H COOH

1645|CH;* [Cl H CH,OH

1646/CH;* [Cl H sugar

1647/CH;* [Cl H C-glycosyl compound

1648|CH;* [Cl OH OH
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CHOCH3 | SO H CH 3 OCH3
OCH3 | COOH CH OCH3 |

| POHCHOCH3 | CHO CH 3

CH OH CH OCH3 | sugar CH 3 OCH3
wo 260504 32eosyl conmpound CH 3 OCH3 B(OH) OH CH QGaBuR{odiM37715
D-glucitol CH OCH3 B(OH) SO H CH 3 OCH3 B(()—I) PO H CH
OCH3 B(OH) CHO CH 3 OCH3 B(OH) COOH CH 3 OCH3 B(OH) CH

CH .OCH3 B(( sug B(OH)| C gl ycosyl
lﬂgéﬁmd 76CH %3—21893 H OCH3 SH D-glucitol CH
1636kuEH B9 H QHpOOHB[sB;PO H CH OCH3 SH CHO CH 3 OCH3
‘gﬁ EEcH SH-EHEH-CH3—0cH3—9H sugar CH OCH3 SH
161 H{;&OS I co nd BR:-ECH3 OCH OH GH OCH3 OCH

19 @ o cno

1653|CH;* [CI OH COOH

1654(CH;* (Cl OH CH,0OH

1655|CH;* [Cl OH sugar

1656/CH;* |Cl OH C-glycosyl compound
1657|CH;* [CI CHj3 OH

1658|CH;* (C1 CH; D-glucitol

1659|CH;* |Cl CHj3 SO;H

1660[CH" [CI  |CH;  [PO3H,

1661|CH;* (Cl CHj; CHO

1662{CH;* |Cl CHj; COOH

1663|CH;* |CI CHj; CH,0OH

1664(CH,* (C1  CH;  lsugar

1665|CH;* |Cl CH;  |C-glycosyl compound
1666|/CH;* [Cl Cl H

1667CH* (€1 [al D-glucitol

1668(CH;* ICl Cl SO;H

1669|CH;* |Cl Cl IPOsH,

1670/CH;* |CI Cl CHO

1671|CH;* [Cl Cl COOH

1672|CH;" 1 Cl H,OH

1673|CH;* |Cl Cl sugar

1674/CH;* [CI Cl C-glycosyl compound
1675ICH* |l B(OH), [OH

1676/CH* {1 B(OH), ID-glucitol

1677/cH,* |01 IB(OH), |SO:H

1678(CH [l [B(OH), [POsH,

1679/CH;*  [Cl B(OH), [CHO

1680(CHs®  [Cl (OH), |COOH
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I d OCH3 H H OH Qat#ukbob4/037715
D-glucitol OCH3 HH SOH OCH3 HPOH OCH3 HH | CHO
OCH3 HH COOH OCH3 HH CH OH OCH3 H H sugar OCH3 H H
C-gl ycosyl conpound ©CH3 H OH OH OCH3 H OH D- gl uci tol
1 HE ISOEE(QI-&@IB@PPOHOCFBHO—ICFDOCFBO—I
177CH3 H DH CH3 OH sugar CH3 H OH
1@ 2 osy gerrf(ﬁ%;‘u&hkaﬁ_gﬂ—%HQ—B D- gl uci t ol

A-A—REA~

1683|CH;* |Cl B(OH), |C-glycosyl compound
1684/CH;* |Cl SH OH

1685/(CH;" |Cl SH D-glucitol

1686(CH;* |CI SH SO3;H

1687|ICH;* [Cl SH PO;H;

1688|CH;* |Cl SH CHO

1689|CH;* |Cl SH COOH

1690(CH;* |CI SH CH,OH

1691/CH;* [Cl SH sugar

1692|CH;* |Cl SH C-glycosyl compound
1693|CH;* [CI OCH; |OH

1694|CH;® [Cl OCH; |D-glucitol

1695/CH;* [Cl OCH; |SO;H

1696/CH;* [Cl OCH; [POs;H;

1697/CH;* [Cl OCH; |[CHO

1698/CH;* [Cl OCH; |COOH

1699|CH;* |Cl OCH; (CH,OH

1700|/CH;* (Cl OCH; [sugar

1701|CH;* [Cl OCH; |C-glycosyl compound

1702/CH;* |CN H OH
1703|CH;* |CN H D-glucitol
1704/CH;* [|CN H SO;H
1705|CH;* |CN H POs;H,
1706/CH;* |CN H CHO
1707/CH;* |CN H COOH
1708/CH;* |CN H CH,OH
1709(CH;* |[CN H sugar
1710(CH;* |CN H C-glycosyl compound
1711|CH;* |CN OH OH
1712|CH;* [CN OH D-glucitol
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CH3 HCH3 SOHCH3 HCH3 POH CH3 H CH3 CHO CH3 H CH3

COOH CH3 H CH3 CH OH CH3 H CH3 sugar CH3 H CH3
w@2@byensy| compound CH3 HI OH CH3 H | D gl ucp¢nusionBo37715
HI SOHCH3 HI POHCH3 HI CHOCH3 HI COCH CH3 H |
CH OHCH3 HI sugar CH3 HI C-glycosyl conpound CH3 H
B(%g{mCI—BHB(OH) D-glucitol CH3 HB(OH) SO H CH3
1 3PO ENCH3 (B OH) |StI4E CH3 B(OH) COOH CH3 H B(OH) CH

H ar H B C cosyl conpound

J2E S ik el S D R
1715|CH;* |CN OH CHO
1716/CH;* |CN OH COOH
1717/ICH;* [CN OH CH,OH
1718/CH;* [CN OH sugar
1719|CH;* [CN  [OH C-glycosyl compound
1720/CH;* |CN CH;3 OH
1721/CH;* [CN CH; D-glucitol
1722|ICH;* [CN CH; SO;H
1723|CH;* |CN CH; PO;H,
1724/CH;* |CN CH; CHO
1725|CH;* |CN CH; COOH
1726/CH;* |CN CH; CH,OH
1727CH;* [CN CH; sugar

1728/CH;* |CN CH; C-glycosyl compound

1729|CH;* [CN Cl OH
1730/CH;* [CN Cl D-glucitol
1731|CH;* [CN Cl SO;H

1732(CH;* [CN Cl PO5H,
1733|CH;® [CN Cl CHO
1734|CH;* |CN Cl COOH
1735|CH;* |CN Cl CH,OH
1736CHs* CN  [cl sugar
1737/CH;* [CN Cl C-glycosyl compound
1738/CH;* |CN B(OH), [OH
1739/CHs* |CN  [B(OH), D-glucitol
1740(CH,* [CN  [B(OH), [SO.H
1741{CHs* [CN  [B(OH), [PO;H,
1742|CH;* |CN B(OH), |CHO
1743|CH;® |ICN B(OH), [COOH
1744/CH |CN  |B(OH), [CH,OH
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CH3 HSH SOHCH3 HSH PO H 178CH3 SH CHO CH3 SH COOH

CH3 SH CH OH CH3 SH sugar
WERBSQ38 OH CH3 OCH3 D- gl uci t ol

CH3 SH C- gl ycosyl conpound
CH3 OCH3 SO HPCHBSL0OH®7715

POH CH3 OCH3 CHO CH3 OCH3 COOH CH3 OCH3 CH OH CH3 H

OCH3 sugar CH3 H OCH3 C- gl ycosyl

com

pound CH3 H OH CH3
CH3 F HCHO CH3 H

[ T Cglycosyl
i tol

l.)

1 9L et o ddiptioihH 8 F PO H
LgasigBnd CN3._p [(OH)OHC GtiRofy! Ehinpowid
1747/CH;* |CN SH OH

1748/CH;* [CN SH D-glucitol

1749/CH;* [CN SH SO;H

1750/CH;* |CN SH IPOsH,

1751|CH;* [CN SH CHO

1752|CH;* |CN SH COOH

1753/CH;* [CN SH CH,0OH

1754(CH;* ICN SH sugar

1755 CH;* [CN SH C-glycosyl compound
1756|CH;* |CN OCH; [OH

1757|ICH;* [CN OCH;  |D-glucitol

1758/CH;* |CN OCH; [SO;H

1759(CH;* [CN OCH; OsH,

1760/CH;* |CN OCH; |CHO

1761(CH;* |CN OCH; [(COOH

1762|CH;* |ICN OCH; |CH,0OH

1763|CH;* [CN OCH; [sugar

1764|CH5? N OCH;  {C-glycosyl compound
1765/CH;® |CH;® H OH

1766(CHs* [CH:® H -glucitol

1767|ICH;* |CH;* H SO;H

1768/CH;* _|CH;* H PO;H,

1769|CH;" H5* CHO

1770/CH;* [|CH;® [H COOH

1771ICH;* ICH;* H CH,OH

1772|CH;* |[CH;* H sugar

1773/CH;*  [CHs* H C-glycosyl compound
1774CH;* |CH;* |OH OH

1775/CH;* |CH;* |OH D-glucitol

1776/CH;* |CH;* |OH SO;H
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CH3 FOHSOHCH3 F OHIPOH CH3 F OH CHO CH3 F OH COCH

CH3 OH CH OH CH3 F OH sugar

WERBSCHR48OH CH3 CH3 D-glucitol 179CH3
CH3 POHCH3 F CH3 CHOCH3 F CH3 COOH CH3 F CH3 CH CH
CH3 F CH3 sugar CH3 F CH3 C-gl ycosyl

CH3 OH C gl ycosyl conpound

F CH3 SCr¢a/GeBoF037715

conmpound CH3 F |
H3 F 1 PO H CH3 |
lgar CH3 |

B(OH) D-glucitol

CH|CH3 Fyil D-glucitoll CH3 F I SO H C
1 K3 HCH3" CH3HOsll OH CH3 C s
1 EHGOS Y pEOMRynd (EREB(CH) CH O3
1779|CHs* [CH;* |OH COOH
1780(CH;* |CH;* |OH CH,OH
1781|CH;* |[CH;* |OH sugar
1782(CH;* [CH;* |OH C-glycosyl compound
1783(CH;* (CH;* [CH; OH
1784/CH;* |CH3;* |CH;3 D-glucitol
1785/CHs* [CH;" |[CH; SOsH
1786/CH;* |[CH3® [CH; POsH,
1787/ICH;* [CH;® [CHs CHO
1788/CH;* [CH;" [CH; COOH
1789/CH;* [CH;* [(CH; CH,OH
1790/CH;* [CH;* |[CHj; sugar
1791|CH;* |CH5;* [|CHs C-glycosyl compound
1792|CH;* [CH;® [Cl OH
1793|CH;* |CH;* |[CI D-glucitol
1794(CH;* |CH;* [Cl SO;H
1795|CH;® [CH;* [Cl PO;H,
1796/CH;* [CH;* (Cl CHO
1797(CH;* [CH;* |Cl COOH
1798/CH;* |[CH;* |[Cl CH,OH
1799(CH;* |CH;* [Cl sugar
1800/CH;* [CH;* [Cl C-glycosyl compound
1801(CHs* |CHs* [B(OH), |OH
1802{CHs* |CH,* [B(OH), |D-glucitol
1803/CH;* [CHs* |B(OH), [SO;H
1804(CH;* [CH;* [B(OH), [POsH,
1805(CH;* |CH;® [B(OH), |CHO
1806(CH;* |CH;* [B(OH), |[COOH
1807/CH;* (CH;* [B(OH), |CH,OH
1808/CH,* |CHs* [B(OH), lsugar
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CH3 B(OH) SO H CH3 B(OH) PO H CH3 |

B( OH)
WE2@5pesy |
F SH SO H CH3

COOH CH3 B(OH) CH OH CH3 i

B(OH) CHO CH3 i

B(OH) sugar CH3 B(OH)
conpound CH3 F SH OH CH3 SH D- gl ucp¢niusobiBo37715
F SHPOHCH3 F SH CHO CH3 F SH COOH CH3

F SH CH OH CH3 F SH sugar CH3 F SH C-gl ycosyl conpound

CH3 0CH3 SO H O0CH3

QCH3 CH OH CH3

180CH3 OH{CH3 OQH3 D- gl uci tol
1809 HPEFBO%BH% EHOHDLAC @y s YIOOKpORiB
i ﬂf k&—lsglgﬁl;[% 9! yedgyl conpound CHE | )H CH3
81 i’c;l;; ) CH;* SH D-glucitol

1812/CHs* |CHs* [SH SO:H

1813/CH* |[CHs* |SH PO;H,

1814(CH;* |CHs* |SH CHO

1815(CHs* |CHs* |SH COOH

1816/CH,* |CHs* [SH CH,OH

1817|CH;* |CH;* |SH sugar

1818|CH;* |CH;* |[SH C-glycosyl compound
1819/CH* |CHs* |OCH; [OH

1820|(CH;* |CH;* |OCH; [D-glucitol

1821(CHs* [CHs* |OCH; [SOsH

1822(CHs* [CH;* |OCH; [PO;H,

1823|CH;* |CH;* |OCH; [CHO

1824(CH;* |CH;* |OCH; [COOH

1825(CH,* |CH;* |OCH; [CH,OH

1826/CH;* |CH;* |[OCH; |sugar

1827/CH;* |CH;* |OCH; |C-glycosyl compound
1828/CH;* |OCH3" H OH

1829(CH;* |OCH3® H D-glucitol

1830/CH;* |OCH3® H SO;H

1831/CHs* |OCH3" H PO;H,

1832|CH;* |OCH3" H CHO

1833|CH;* |[OCH3" H COOH

1834/CH;* |OCH3" H CH,OH

1835(CH*  |OCH3® H sugar

1836/CH;* |OCH3" H C-glycosyl compound
1837|CH;* |0CH3" |OH OH

1838/CH;* |OCH3" OH D-glucitol

1839|CHs* |OCH3® |OH SO;H

1840(CH;> |OCH3°|OH  [PO;H,
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| SOH CH3 |
CH3 H CH3 H C-gl ycosyl

woz@sucizeol CH3 OH SO H CH3 |

POHCH3 | CHOCH3 COOH CH3 | HCH OH
conmpound CH3 OH OH CH3 | H
OH PO H CH3' OH pddus¥dB4/037715

OH : OOH CH3' OH H OH CH3 OH CH3J OH C- gl ycosyl

conpound CH3 I OH : H3 D-gl ucitol

Flll

: H3 :|HO COOH|CH3 CH OH 181CH
1B410EH:'C- JPGHESYIH conpfeldd | | OH CHB
1842(CHs* |OCH3’ [OH COOH
1843|CHs* |OCH3® |OH CH,0H
1844/CHs* |OCH3°|0OH  lsugar
1845/CH;* |OCH3" |[OH C-glycosyl compound
1846(CH;* |OCH3°|CH; [OH
1847(CHs> |OCH3° [CH;  |D-glucitol
1848/CH;* |OCH3°|CH;  |SOH
1849(CH;* |OCH3" CH;  [PO;H,
1850(CH;* |OCH3°|CH;  [CHO
1851/CHs* |OCH3°|CH;  ICOOH
1852(CH;* |OCH3" [CH;  |CH,OH
1853|CHs* |OCH3”[CH;  |sugar
1854(CH;*>  |OCH3" [CH;  [C-glycosyl compound
1855/CH;* |OCH3® (Cl OH
1856/CHs*> |0CH3® [l D-glucitol
1857|CH;* |OCH3® [Cl SO;H
1858/CHs* |OCH3" [Cl PO;H,
1859|CH;*  |OCH3® [Cl CHO
1860/CHs* |OCH3® [C1 COOH
1861/CH;* |OCH3® [CI CH,OH
1862|CH;* |OCH3" [C1 sugar
1863|CH;* |OCH3® (CI C-glycosyl compound
1864/CH;*  |OCH3® [B(OH), [OH
1865/CHs*  |OCH3" [B(OH), [D-glucitol
1866/CHs* |OCH3® [B(OH), [SO;H
1867|CHs"  |OCH3" [B(OH), [PO;H,
1868/CH;* |OCH3® B(OH), (CHO
1869|CH,*  |OCH3® |B(OH), |COOH
1870|CH;*  |OCH3® B(OH), |CH,OH
1871(CH;* |OCH3" B(OH), |sugar
1872(CH;*  |OCH3" [B(OH), |C-glycosyl compound
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CH3
1

CH3

|l 1| SOHCH3 | |
CH OH CH3 |
wWEkBslo4B¢EOH) OH CH3 |
| B(OH POHCH3 | B(OH) CHO CH3

| B(OH) CH OH CH3 |

POHCH3 | | CHOCH3 | | COCH CH3
| sugar CH3 | | C-glycosyl conpound

B(OH) D-glucitol

B(OH) sugar CH3 |

CH3 | BeCHUSHONb7715
| B(OH) COOH CH3
B(OH) C-gl ycosyl
tol CH3 | SH SOH
DOOH CH3 P I SH CH

ﬁ_gﬁ:ﬁcgtloycosyl cofrpound CH3 OCH3 OH

conpound |[CH3 Ib SH CH|CH3 | SH D-gl uci
187 CH:5H |06H] @ | _$PHCHO CH3 | SH
7S Aol vy

1875 (CH5* OCH3" ISH SO;H

1876/CHs*  |OCH3" |SH PO;H,

1877(CH;* |OCH3" SH CHO

1878CH;* |OCH3’ [SH COOH

1879(CH;* |OCH3" [SH CH,OH

1880/CH;> |OCH3" |[SH sugar

1881(CH;* |OCH3" [SH C-glycosyl compound
1882/CH;* |OCH3" [OCH; [OH

1883|CH;* |OCH3" [OCH;  D-glucitol
1884/CH;* |OCH3’ |OCH; [SOsH

1885(CH;s* |OCH3® OCH; [PO3H,

1886/CH;* |OCH3® [OCH; |CHO

1887/CHs* |OCH3® |OCH; |[COOH

1888/CHs* |OCH3° |OCH; [CH,OH

1889|CH;* |OCH3® [OCH; |sugar

1890/CHs* |OCH3® |OCH;  |C-glycosyl compound
1891/0CH3® H H OH

1892/0CH3" H H D-glucitol
1893|0CH3" H H SO;H

1894/0CH3’ [H H POsH,

1895/0CH3" 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 OCH3® 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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CH3 OCH3 SO H CH3 OCH3 PO H CH3 P OCH3 CHO 182CH3 |

OCH3 COOH CH3 | OCH3 CH OH CH3 | OCH3 sugar CH3 | OCH3
w@:2@bkpensy| conpound CH3 CN H OH CH3 CN H D gl pci/st004/037715

CH3 CNH SOH CH3 CN H PO H CH3 CN H CHO CH3 CN H COCH

CH3 CN H CH OH CH3 CN H sugar CH3 CN H C-gl ycosyl
GBS 18 I R o o038 OV oH GO B
197 j[OEHBH CHOKN Oidugargar CH3 CN OH C-gl ycosyl
168 172 O H B rebibing P! uci tol
1909/0CH3" H CH3 [OH .

1910/0CH3" H CH3  [D-glucitol

1911|0CH3® H CH3 [SO;H

1912/0CH3" H CH3 0,H,

1913/0CH3" H CH3 |CHO

1914/0CH3" H CH3  |COOH

1915/0CH3" H CH3  |CH,0H

1916/0CH3® H CH3  |sugar

1917/0CH3" H CH3 C-glycosyl compound

1918/0CH3" H Cl OH

1919/0CH3° H Cl D-glucitol

1920/0CH3® H Cl SO;H

1921/0CH3" Cl PO,H,

1922/0CH3" H Cl CHO

1923/0CH3" Cl COOH

1924|0CH3® H Cl CH,OH

1925/0CH3" Cl sugar

1926/0CH3" H Cl C-glycosyl compound

1927|0CH3" H B(OH), |OH

1928/0CH3" H B(OH), [D-glucitol

1929/0CH3" H B(OH), [SO;H

1930/0CH3" H B(OH), [PO;H,

1931f0CH3" H B(OH), |(CHO

1932/0CH3" H B(OH), |COOH

19330CH3® H B(OH), {CH,OH

1934/0CH3" H B(OH), lsugar

1935/0CH3® H B(OH), |C-glycosyl compound

1936/0CH3" H SH OH

1937/0CH3® H SH D-glucitol

1938/0CH3° H SH SOH

1939/0CH3" H SH PO,H,
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CH3 CN CH3 SO H CH3 CN

CH3
CH3 COOH CH3 CN CH3 CH OH CH3 CN CH3
CN

PO H CH3 CN CH3 CHO CH3 CN

sugar CH3 CN CH3

| OH CH3 CN | D gl eci/ustoo4/037715
POHCH3 CN | CHO CH3 CN |

CH OH CH3 CN | sugar CH3 CN | C-glycosyl

D-glucitol CH3
CN B(OH) CHO CH3

CN B(OH) sugar
CN SH OH CH3 CN

wez2@bkpensy| conmpound CH3
CH3 CN | SO H 183CH3 CN |
COOH CH3 CN |
corrpounq) CH3 CIN B(OH), OH CH3 CN B(
1e8010CHHE) BO H (38 CNIGHOH) PO H CH3
184D DQFNgHt ol  [SH CH,OH
1943/0CH3® [H SH sugar
1944/0CH3® H SH C-glycosyl compound
1945/0CH3" H OCH3 [|OH
1946/0CH3® H OCH3 [D-glucitol
1947/0CH3® OCH3 [SO:H
1948/0CH3® H OCH3 [PO;H,
1949/0CH3® H OCH3 |CHO
1950/0CH3® H OCH3 (COOH
1951/0CH3" H OCH3 |CH,OH
1952/0CH3® H OCH3 [sugar
1953|0CH3® H OCH3 |C-glycosyl compound
1954|0CH3® [F H OH
1955|0CH3" F H D-glucitol
1956/0CH3® [F H SO;H
1957/0CH3® H PO;H,
1958|0CH3® [F H CHO
1959/0CH3® [F H COOH
1960/0CH3® [F H CH,OH
1961|0CH3® F H Sugar
1962|0CH3® |F H C-glycosyl compound
1963/0CH3® OH OH
1964|0CH3® F OH D-glucitol
1965/0CH3® F OH SO;H
1966/0OCH3® [F OH PO;H,
1967/0CH3® [F OH CHO
1968/0CH3® [F OH COOH
19690CH3® [F OH CH,0H
1970/0CH3® |F OH sugar
1971/0CH3® [F OH C-glycosyl compound
1972|0CH3® [F CH3 |OH
1973|0CH3® [F CH3  [D-glucitol
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CH3 CN SH SO H CH3 CN SH PO H CH3 CN SH CHO CH3 CN SH
COOH CH3 CN SH CH OH CH3 CN SH sugar CH3 CN SH

w@:2@bkpensy| conpound CH3 CN OCH3 OH CH3 CN OCHBCT/US2004/037715
D-glucitol CH3 CN OCH3 SO H CH3 CN OCH3 PO H CH3 CN

OCH3 PHO CH3 CN OCH3 COOH CH3 CN OCH3 CH OH CH3 CN

0 sugar CH3{0CH3 ¢-gl ycosyl conpound CH3 CH H CH

19840aBBEHF H D- @Hi t 804&EH3 CH H SO H{ CH3 CH H PO H CH3
OB g O CHTJ CHDHCH3 CH3 H

14 Epﬁ:ﬁ cH-HE yc.ﬁ;%,.z conpound CH OH OH CH3 CH

196 0cgizdgitol [CH3  |CHO

1977/0CH3® [F CH3  |COOH

1978|0CH3® [F CH3 |CH,0H

1979|0CH3" [F CH3  |sugar

1980|0CH3" [F CH3 C-glycosyl compound

1981|0CH3® [F Cl OH

1982/0CH3® IF 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 Sugar

1989/0CH3® F Cl C-glycosyl compound

1990/0CH3" F B(OH), |OH

1991/0CH3® F B(OH), ID-glucitol

1992|0CH3® F B(OH), [SO;H

1993(0CH3® [F B(OH), [PO;H,

1994/0CH3® |F B(OH), [CHO

1995/0CH3® [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® [F SH SO;H

2002|0CH3® [F SH PO;H,

2003|0CH3® [F SH CHO

2004|0CH3® [F SH COOH

2005/0CH3® F SH CH,0H

2006|0CH3® [F SH sugar

2007/0CH3® [F SH C-glycosyl compound
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O H CH3 OH CHO CH3 CH OH COCH
OH sugar CH3 CH OH C gl ycosyl
CH3 CH CH3 D- gl ucitol E:HBuUs20CHR7715

CH3 CH CH3 CHO CH3 n t CH3 COCH
CH a CH3 sugar CH3 CH 3 CH3 °

CH | D glucitol

CHO CH3 CH | COOH
CH I C-glycosyl
OH) D gl ucitol

C-gl ycosyl conpound CH3 CH |1 OH CH3
2 O\éH3F’FSOH 3 100 H cH’3 CH |
25@&%3?}:" hctl‘@\f{mb-ggcitolSUQar CH3
corpoundT€H3 3 B(

2010/0CH3® FF OCH3 |SO:H

2011|0CH3® |F OCH3 [PO;H,

2012|0CH3" [F OCH3 [CHO

2013|0CH3" [F OCH3 |COOH

2014/0CH3" |F OCH3 |CH,0H
2015/0CH3® |F OCH3 |sugar

2016|0CH3" [F OCH3 |C-glycosyl compound
2017|0CH3" (Cl H OH

2018|0CH3® [Cl H D-glucitol
2019/0CH3" [CI H SO;H

2020/0CH3" [Cl H PO;H,

20210CH3" [Cl H CHO

2022(0CH3® [l H COOH

2023/0CH3" (Cl H CH,OH
2024|0CH3® [C1 H sugar

2025|0CH3" [Cl H C-glycosyl compound
2026|0CH3® [CI OH OH

2027|0CH3® [Cl OH D-glucitol
2028/0CH3" |C1 OH SO;H

2029/0CH3® (Cl OH  [PO;H,

2030/0CH3® [C1 OH CHO

2031l0CH3® (1 OH [COOH

2032/0CH3" [C1 OH  |CH,OH
2033|0CH3® (C1 OH sugar

2034|0CH3" [C] OH C-glycosyl compound
2035/0CH3® [Cl CH3 [OH

2036/0CH3® (CI CH3  [D-glucitol
2037/0CH3" (Cl CH3 [SOsH

2038/0CH3" [C1 CH3  [POsH,

2039|0CH3® [Cl CH3 [CHO

2040/0CH3" [C1 CH3 |COOH

2041/0CH3® [cl CH3  |CH,OH
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CH3 CH 3 B(OH) SOH CH3 CH B(OH) PO H CH3 CH 3 B(OH)
CHO CH3 CH B(OH) COOH CH3 CH B(OH) CH OH CH3 CH B(OH)

weugan48 CH B(OH) C-gl ycosyl
CH3 CH 3 SH D-gl ucitol

conpound CH3 CH@SHUSH04/037715
CH3 CH SH SO H CH3 CH SH PO H

CH3 CH SH CHO CH3 CH 3 SH COOH CH3 CH SH CH OH CH3 CH

ound CH3 CH OCH3
CH3 SO H CH3 CH

%%%L@HB COOH CH3 CH OCH3

C- gl ycosyl

- gl uci t ol

2B b, Sl 0 3
20BIBCHY IHICHS e

S CH Sugar Chls TH UCHS
29.‘Ur GHﬁd@mo@LBH CH3 OCH3 | H O
2045l0CH3® [C1 Cl D-glucitol
2046/0CH3" |Cl Cl SO;H
2047|0CH3® [Cl Cl POsH,
2048/0CH3" (C1 Cl CHO
2049|0CH3" |Cl Cl COOH
2050/0CH3" [Cl Cl CH,OH
2051/0CH3® [C1 Cl Ssugar
2052|0CH3" (CI Cl C-glycosyl compound
2053/0CH3® (C1 B(OH), |OH
2054/0CH3® |C] B(OH), [D-glucitol
2055/0CH3" [Cl B(OH), [SO;H
2056/0CH3" [C1 B(OH), [PO;H,
2057/0CH3® [Cl B(OH), |CHO
2058/0CH3® [Cl B(OH), (COOH
2059/0CH3" (Cl 53(0H)2 CH,OH
2060{0CH3" (Cl B(OH), |sugar
2061|0CH3" |C1 B(OH), |C-glycosyl compound
2062|0CH3" [Cl SH OH
2063 |0CH3® [Cl SH D-glucitol
2064/0CH3® [C1 SH SO;H
2065|0CH3" C1 SH PO;H,
2066/0CH3® [C1 SH CHO
2067/0CH3" |Cl SH COOH
2068/0CH3" [Cl SH CH,OH
2069/0CH3® [Cl SH Sugar
2070/0CH3" |CI SH C-glycosyl compound
2071/0CH3® [l OCH3 [OH
2072/0CH3® (Cl OCH3 [D-glucitol
2073|0CH3® [Cl OCH3 |SO;H
2074|0CH3® [Cl OCH3 [PO;H,
2075/0CH3 (C1 OCH3 [CHO
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CH3 OCH3 [H SO H 186CH3 OCH3 H PO H CH3 OCH3 H CHO CH3
OCH3 [H COOH CH3 OCH3 H CH OH CH3 OCH3 H sugar CH3

woeeHd3/0k2@ gl ycosyl
D- gl uci t ol

compound CH3 OCH3 OH OH CH3rCXZHS2004037715
CH3 OCH3 OH SO H CH3 OCH3 OH PO H CH3 OCH3

OH CHO CH3 OCH3 OH COOH CH3 OCH3 OH CH OH CH3 OCH3 OH

HEBRETE TR RO R el S 8278 G
259 HicEH8 (@03 GRS EHRUGHBOCH3 CH3 ODOH CH3 OCH3 CHB
CHTOH CH§~ OCH3|T CH3 sugar CH3™ OCH3 C-gl ycosyl
20196 E3d (e 093 e oo’ | D-gl uci t o
2079/0CH3® |Cl OCH3  |C-glycosyl compound
2080/0CH3° CN H OH

2081/0CH3" ICN H D-glucitol

2082|0CH3® [CN SO,H

2083J0CH3° CN H PO;H,

2084/0CH3° |CN H CHO

2085/0CH3" CN H COOH

2086/0CH3’ CN H CH,OH

2087/0CH3® |(CN sugar

2088/0CH3" [CN C-glycosyl compound
2089/0CH3* CN  [OH OH

20900CH3” CN  OH  [D-glucitol

2091/0CH3* CN  [OH SO;H

2092/0CH3° [CN  |OH  |PO:H,

2093|0CH3* CN  [OH CHO

2094/0CH3° CN  |OH COOH

2095/0CH3” CN  [OH CH,OH

2096/OCH3" (CN  [OH sugar

2097/0CH3" LN  |OH C-glycosyl compound
2098/0CH3* CN [CH3 [OH

2099/0CH3" CN  [CH3  |D-glucitol

2100(0CH3° [CN [CH3 [SOsH

2101{0CH3® CN  [CH3 03H,

2102/0CH3” CN  [CH3 [CHO

2103/0OCH3"° CN  [CH3  |COOH

2104(0CH3* (N  [CH3 [CH,OH

2105(0CH3® CN  [CH3  lsugar

2106/0CH3® |CN CH3 C-glycosyl compound
2107/0CH3° [CN  [CI OH

2108/0CH3® CN  [cl D-glucitol

2109/0CH3* CN  [CI SO;H
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CH3 OCH3 | SOH CH3 OCH3 | PO H CH3 OCH3 | CHO CH3

OCH3 | COOH CH3 OCH3 | CH OH CH3 OCH3 | sugar CH3 OCH3
wo 260504 32eosyl conmpound CH3 OCH3 B(OH) OH 18724BCT20k®04/037715

OCH3 B(OH) D-glucitol 244 OCH3 OCH3 B(OH) SO H 245

OCH3 OCH3 B(OH) PO H 246 OCH3 OCH3 B(OH) CHO 247 OCH3

3540 248 OCH3 B(OH) |CH OH 249 OCH3
21A81CH } _250PEels ocrg B(OH) G gl ycosyl
¢ (Ol C-glycosy
2 1dQ oM i OdeRICSH OH 252 OCH3 OCH3 SH

(251
g 0l - 253 SH SO H 254 OCH3 OCH3 SH PO H
ﬁﬂ%dﬁ#@na&% S oM ooHz ocH3 §H COOH 257 OCH3
By OH [@F8 OOdgr, 63 SH sugar] 259 OCH3 OCH3 SH

C-ygiycosyl—conpound P60 OCH3OCH3OCH3 COH 261 OCH3
2 N> gliuki t ol sugar

2115|0CH3" [CN Cl C-glycosyl compound
2116{0CH3® ICN (OH), {OH

2117|0CH3® [CN (OH), D-glucitol
2118/0CH3" [CN  [B(OH), |SO:H

2119|0CH3" CN B(OH), PO;H,

2120/0CH3® [CN (OH), (CHO

2121j0CH3? [CN  |B(OH), |COOH

2122|0CH3" [CN  |B(OH), |CH,0H
2123|0CH3" [CN  [B(OH), |sugar

2124/0CH3" [CN  [B(OH), [C-glycosyl compound
2125|0CH3" [CN  [SH OH

2126/0CH3® CN  |SH D-glucitol
2127/0CH3° [C(N  [SH SO;H

2128/0CH3" LN  |SH PO;H,

2129/0CH3" [CN  SH CHO

2130/0CH3"” CN  [|SH COOH

2131/0CH3° [CN  |SH CH,0H
2132/0CH3° CN  |SH sugar

2133|0CH3" CN  ISH C-glycosyl compound
2134/0CH3" [CN CH3 |OH

2135|0CH3° CN  |OCH3 |D-glucitol
2136/0CH3” CN  |OCH3 [|SO;H

2137/0CH3" CN__ |OCH3 _[PO;H,

2138/0CH3® [CN  |0OCH3 [CHO

2139/0CH3* [CN  |OCH3 |COOH

2140/0CH3” CN  |0CH3 [CH,0OH
2141|0CH3® CN  |OCH3 |sugar

2142(0CH3" [CN  |OCH3 [C-glycosyl compound
2143J0CH3® [CH;* H OH
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262 OCH3 OCH3 0CH3 SO H 263 OCH3 OCH3 OCH3 PO H 264

OCH3 OCH3 0CH3 CHO 265 OCH3 OCH3 OCH3 COOH 266 OCH3
wed3/00CH8 CH OH 267 OCH3 OCH3 OCH3 sugar 268 pCHBSI0GH®7715
OCH3 C-gl ycosyl conpound optionally substituted with

one, two or three F optionally substituted with two or
thriee F 188TABLE 4 row nunber R R2 R4 RS 1 ortho
2044096 H3- eHs ho!D ort iorebicitab 3- nmetal 3 ortho ortho 3-

Br olo*ﬁho 2- ho 5 ortho prtho 2- neta 6
2&% gﬁg“fé%} para—i gﬁﬁ ho—eta—3=—prtho 8 ortho neta

2346 |0CHS"9CH5 héH et a [B3sHpara 10 orthp neta 2- ortho 11
ortlho rrgt&l 2 ta 12 ortho neta 2- para 13 ortho para
o Wa'ar

2547 Q4R ho p -_nmeta 15 ortho para 3- para
2183/00H® jpaga 41 ortheoon

2149/0CH3’ [CH,* H CH,OH

2150/0CH3" [CH;* H sugar

=

2151/0CH3® |CH;*
2152|0CH3® |CH;* |OH OH

2153|0CH3" |CH;* |OH -glucitol
2154/0CH3" [CH;* |OH SO;H

2155/0CH3" |CH;* |OH  [POsH,

2156/0CH3® |CH;* |OH CHO

2157/0CH3® (CH;* |OH COOH

2158/0CH3" |CH;* |OH CH,OH
2159/0CH3" |CH;* [OH sugar

2160{0CH3" |CH;* |OH  |C-glycosyl compound
2161/0CH3® |CH,* [CH3  |OH

2162|0CH3® |CH;* [CH3  [D-glucitol
2163|0CH3" |CH;* [CH3  [SO:H

2164/0CH3’ [CH;* |[CH3  [POsH,

2165/0CH3" |CH,* |CH3  [CHO

2166/0CH3® |[CH;* [CH3  |COOH

2167/0CH3° |CH;* (CH3  [CH,OH
2168/0CH3" |CH* |CH3  lsugar

2169|0CH3? [CH;* [CH3 C-glycosyl compound
2170/0CH3" |CH;* [Cl OH

2171/0CH3® |CH;* [Cl D-glucitol
2172|0CH3" [CH;* [Cl SO.H

2173/0CH3" [CH;* [Cl OsH,

2174/0CH3® |CH;* [CI CHO

2175/0CH3’ |CH;* [l COOH

C-glycosyl compound
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17 ortho para 2- neta 18 ortho para 2- para 19 neta

ortho 3-

W@a0603/02248et a ort ho 2-

nmeta ortho 2- para 25 neta neta 3-
3- neta 27 neta neta 3- para 28 neta neta 2-

e ReE e

meta 30

ra 3-IC

ortho 20 nmeta ortho 3- neta 21 neta ortho 3-

ortho 23 neta ortho 2- pet/asidd4/037715

neta neta 2- pat
ta

Y %c&i‘i" c%%

=Y i

a Of

1ho 35

oy o

sdffy 2

apara2 g

ortho 26 neta neta

ortho 29
a 31 neta para 3-
ara 3- para 34
ta 18936 neta

~
J

@C&%bpﬁiﬂa or€lho 3-

patr=&

hao
ho—3 et Ho—]

C{g&io@sy‘l&oﬁl@bmd)r

38 para ortho 3-
tho 2- ortho 41

arp orthjo 2-
3

H ICH;5*

et a_44
B(OH), O

ﬁara ortho 2- |

bara 43 para neta

OCH3® [CH;?

B(OH),

ID-glucitol

OCH3® [CH;?

B(OH),

SO;H

OCH3® |CH;?

B(OH),

POs;H,

OCH3® |CH;?

B(OH),

CHO

OCH3? |CH;?

B(OH),

COOH

OCH3® [CH;?

B(OH),

CH,OH

OCH3® [CH;*

B(OH),

sugar

OCH3® [CH;?

B(OH),

C-glycosyl compound

OCH3® (CH;?

SH

OH

OCH3® [CH;?

SH

D-glucitol

OCH3® |CH;?

SH

SOz;H

OCH3® (CH;5?

SH

PO;H,

OCH3® [CH;*

SH

CHO

OCH3® |CH;?

SH

COOH

OCH3® [CH;*

SH

CH,OH

OCH3® [CH;?

SH

sugar

OCH3® [CH;?

SH

C-glycosyl compound

OCH3® [CH;?

OCH3

OH

OCH3® [CH;®

OCH3

D-glucitol

OCH3® [CH;?

OCH3

SO;H

OCH3® (CH;?

OCH3

PO;H,

OCH3® [CH;?

OCH3

CHO

OCH3® [CH;?

OCH3

COOH

OCH3® [CH;*

OCH3

CH,OH

OCH3® |CH;?

OCH3

sugar

OCH3® |CH;?

OCH3

C-glycosyl compound

OCH3®

OCH3®

H

OH

OCH3"

OCH3®

H

D-glucitol

OCH3"

OCH3"

H

SO;H
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4 para nmeta 3- neta 45 para neta 3- para 46 para neta

2-
w@2003/0pRIR 3-

para 3- para 52 para para 2-

ortho 47 para neta 2- neta 48 para neta 2- para 49
ortho 50 para para 3- neta ..
ortho 53 para para 2-

S1PQEBUS2004/037715

nmeta 54 para para 2- para [00260] Table 5 lists the

of Formula VIII
nd R5 is OH (i.e.
ti ons defined by

yl)-3-[(3S)-3-(2-f

co ound: dlsclosed by substitution
22090GHR’ [QCHE' H, R2 PO:H; R4 is OH a
221@&6@11% d%b;g acgor&_iélgto t he posi
al 1 1 UVVD Ul 1 T =
2713R@E3" DCH3® B di hy QK bi phenyl - 4-
3k, 1| ropyl ] -
2RI e 5 | VSRR OPY! ]
2130EB)" CB3 B di hyBageybi phenyl
-3 2 ] oxypr I7-
2i1§ é&ﬁgﬁ I;){al,SH_ 2. Oﬁg{ glyX(PsyP gc}/mllound
213REB" HEB3Momi hy froxybi phenyl -
[JVI) .3 T YQroxy ropylj
2R A OEy_ ilD-gludh
22(13'['@)6@" bdé@dsZordi hy gy bi phenyl - 4-
rOprElTyl ) =S¢ 4t ygroxypropyt =
2215 /REHB A O0H B - onPO0sH,
AR bddsSond hy fagyybi pheny -7
1 U[JIIC Iyl } 1 y.JI Ul\ypl U[Jyl J
2mmysamma". BID- onEOOH
) i h i phenyl - 4-
ik igisforg! " RHHIP! Pheny
22200 CHYPOEHST (O phe@ugaazeti di n- 2 one
2 {2,:.)’{, éﬁg%ﬁﬁ%ﬁ%b 8_I-PI ny %’-Ol (\{osy (bo%rl1
2224/0CH3® JOCH3® [CH3 ~ |OH
2225|0CH3® |OCH3® [CH3  D-glucitol
2226|0CH3® (OCH3® |CH3  SO;H
2227/0CH3® (OCH3" ICH3  [PO;H,
2228/0CH3® (OCH3" [CH3  [CHO
2229/0CH3® OCH3® |CH3  [COOH
2230|0CH3® OCH3® [CH3  [CH,OH
2231/0CH3® |OCH3® [CH3  [sugar
2232{0CH3" |OCH3® [CH3  [C-glycosyl compound
2233/0CH3® [0CH3® [l OH
2234|0CH3® |0CH3® [Cl D-glucitol
2235/0CH3® |OCH3® (Cl SO;H
2236/0CH3® |OCH3® [Cl PO;H,
2237|0CH3® (OCH3® [C1 CHO
2238|0CH3® (OCH3® [C1 COOH
2239|0CH3® (OCH3® [C1 CH,OH
2240/0CH3" |0CH3® [C1 sugar
2241|0CH3" |0CH3® [CI C-glycosyl compound
2242|0CH3® |0CH3" B(OH), |OH

-4-lyl)-3-[(3S)-3-(2-f

4-lyl ) -3-[(3S)-3-(2-f

yl)-3-[(39)-3-(2-f

yl)-3-[(3S)-3-(2-f

yl)-3-1(3S)-3-(2-f

-lyl)-3-1(3S)-3-(3-f
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7 |ydroxypropyl]- -phenylazetidin-2-one (3R 4S)-4-(3,3

- di hydr oxybi phenyl - 4-yl)-3-[(3S)-3-(3-fl uorophenyl) - 3-
w@2003042x8/ pr opyl ] - - phenyl azeti di n-2-one PCT/US2004/037715
(3R, 4S)-4- (3, 4" -di hydroxybi phenyl -4-yl)-3-[(3S)-3-(3-f
| uor ophenyl)-3- 9 | ydroxypropyl]-
-phenyla etidin-2-ong 10
203 3° 40232 B(@H)y dbastydiiopheny| - 4- y1 ) - 3-[ (3S) - 3- (3-f

| I T
_fl@rngqﬁgédﬂ B %ﬁzg%yéplrg\opy ](7 3'l- di hydr oxybi
? S o BOIB) - ﬁog}% fluc UOfOphen)I) 3- 11

OXy P upyl —pHenytazetidimnm=—2= Ullt‘
20 O¢$§3- 3h '"B@Ihy g€Hy bi phenyl -4-yl)-3-[(3S)-3-(3-f

2454%{5@”]. 6 rBé-)?@l ARy P opyIT-

2088104513 ob%iz» B@HYdcpxeRi phenyl - 4-yl) -3-[(39) - 3- (4-f
roph T3 T ydroxypropyti =
226%@ 3§Zédlﬁl BB EsUgaR, 4S) - 4- (3, 3'|- di hydr oxybi

241’251 ; 4%@1 S-é@&wé’ 4C’9fslluor 0 rlcfnyl )-3- 14

1 y T U/\y HI Upylﬁ HII\;I

"ISHii hyd@nybl
S S AL 5 1
2Q§f(ﬁ)€?i%4epél?zlsm;gcsg blﬂ ophenyl )-3- 16

rnenyl - 4- - uor € - 3-
OGO B pherfOstbet i di n- 2- ong
2%0@3"40@&3&3}@' hyccg@ybl phenyl 4-y1)-3-[(35)-3-(4-f

e i’ Y 4=z 1

ot =37 17 tydroxypropyti=
22ph 3az ier - ongCO P{

2&%}:9@@?4@&34' -ﬁi}hyc&&wﬁl phenyl - 4-yI1)-3-[(3S)-3-(4-f
! FopTeHy 97T 10

2i2§81 OCHASr 0pH3f SH phengugazet i di n- 2- oneL [00261] Table 6
BRI Sl S DI QNG

2060/0CH N cOCHI3® (OCH3 T@H e 3, row 2) according to the

2?&_?&}%2 9&% Ifb‘rkggH?)(/ Bl'll\,_u\,f\s > QT?PI’ g) ?é-(z-fl uor ophe
2052 DCRFYO0eKY oeHS ! 1|sd5H
2263(0CH3" |[OCH3” [OCH3 [POsH,
2264\0CH3" IOCH3" [OCH3 (CHO
2265/0CH3® |[OCH3" [OCH3 |COOH
2266|0CH3" |[OCH3® |OCH3 |CH,OH
2267|0CH3" |OCH3" [OCH3 |sugar

2268/0CH3" (OCH3" [OCH3 [C-glycosyl compound

? optionally substituted with one, two or three F
® optionally substituted with two or three F
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1 oxo-1 -phenyl azetidin-2-yl}

- 3' - hydr oxybi phenyl

wd@ b@pnk7288 anhydro-1 - (4
-{(2S, 3R) - 3-[(39)-3-(2-fl uorophenyl ) - 3- hydr oxypr opyl ] -

4- 2 0XO-

TAH?:

gI uci t ol

- phenyl azeti di n-2-yl} -3'-hydroxybi phenyl
5-anhydro-1-(4
3R) 3-[(3S)-3-(2-fluorophenyl) - 3-hydroxypropyl ] -

(1

S)-1,

-2-yl)-D gVuci tol

PCT/US2004/037715

-3

4- 3 nxn- =phenyl azetidin-2-y|
o ® numpber oxbefohen -RYyl) - D&#uci t oIRS
(IS){T 5- dnhydre- T (QHmb(Z 3R) - 3- [ (g3 3-( 2- f 1 uor ophe
sl ha oA VAWE 2 Y~ V=N nhonul o= ok 1
Ryt )—o—1Yyarox 1 VA X0 ey r=az i di n'2'y|}
-2 -ﬂydroxybpéﬁ%nyl-23011-ELqPUC|toﬂnaa
(1S)sl, 5-anhyghe- |- (4rtho 3- para
—{—(‘2§3R)-5- 3S) 13- (2 tugropghenyt ) - 3-hydr oxypr opyl | -
5'0x0- |- éﬁgl zet 00-7-y 1-2' - (iﬁ;hronyg/ i phenyl -
-yl ) 5D- gl dci voho (11S) -drths- anjhy @ o-|l - (deta
;{(§§,3R)-3-B§§§)-3-Qg&&luorogﬁenyrjp§@hydroxypropyl]-
oxo- /- pherly| 8989 i di n-2%1 3 -|2' Shydr 0x3i%hehy!l - 4-yI ) - D-
ol ucgt ol (| Sprtho 5-{anfyeleo- (3. |~ meta
Ai(éa,JH)-d-bh&?)-d-“%a%I roghe yl)bganya oxypropyl ] -
0x0-10 pheny! artke i di n-etal } -|3' 2hydr oxgriophenyl - 2-yl ) - D-
L athOp oo | metp d 2 4 omea  bo ]
|q; O 1||r_yu o= ﬁ'-r =\ \.,or\)' (oo ~o" - uor opne
nvll,3 hydr oY o lyl ]™ 0X0- -ohﬁﬁélazetidin-z-yl
}-3 Ehydroxybﬂpheqyl - Barayl )|- D3gl Yci tatho
TSyt 1, 5- qnhy gy 0- 1 29, 3R - 3- -3-| 3-fl uorophe
%.U ~hy mé‘&]& /upqél( T o8 T e P
ox015:9henyIaE@Iid|n Eﬂyl} 3' 3hydr oxp®Rphenyl - 4-yl) - D
9T ucig ol (Il Shriho 5-[anPy@Eo-11- (4. |  ortho !
=—{253R)=3= Sp=13=(3=ftugropghenyt)=3=thydr oxypropyl ] -
4- 19 0x0- - ﬁ@‘hy azeP¥@i n-|2- g1 meta
} 2' thdroxybhmhenyl gargl ) -ID- @4 ugi t opara
nh - 23
QD\ l:g r ¢ UM 3 £ ];ﬁrf‘h_{(n)( ha yLLé- 3 byd_otrfr)hxg\lnr pyl ] -4- 11
0x0-20 pherlyl e i di n-thgl }- 23: hyldr omvfal phenyl - 3
Y gluc ke | ootho | 3 ) opaa | )
(TS 5amyur o- 1+ (& 129 3SR =3F [ (33 -3-( 3-f | uor ophe
)25 hydr o oyl 100 13 "2 ] " tériho P
0XO0- I}phenylaxﬂildin«ﬁﬂml}-Z'thdrommbmphenyl-4-y|)-D—
lu ol 13 , O- drio- h-
g % @eﬁc\ 2 |y I‘OAELE‘ JL\pg)ra el ox I -
l\L \JI\} \J L\aa]*u \"I‘ LA LI Y4 rl’blyl} J yu ypropy
BLOXO vl laz i nelo- gt 13 ortho
-hywoxybi phﬁ-mfl -|2- yhgtaD- gl ugi t gl  meta
(TS5 5-gnhydro-t (4 ={ (23S, 3 -3 =—3-( 4-f | uor ophe
ny| ﬁ’% hy @ vl 'Imi&1 5(' p K P
0x0-28 phenyl antt [ - metal }-|3' 2hydr oxyliophenyl - 3-y1 ) - D-
gl ucyg ol meta meta 2- meta
30 meta meta 2- para
31 meta para 3- ortho
32 meta para 3- meta
33 meta para 3- para
34 meta para 2- ortho
35 meta para 2- meta




(19)-

, O-

anhydr o-

-(4- {(2S,3R) -

3-1(3

S) - 3-(4-fluorophenyl) - 3-hydroxypropyl]-4- 15 0OXO-

wo plwsnyiagzeti di n-2-yl} PCT/US2004/037715
- 3' - hydr oxybi phenyl - 4-yl ) - D- gl uci t ol
(1S)-1,5- anhydro-l-(4 -{(2S
3R 39 -3-L4-filu hemnyl ) -34h rlopyl ]-4- 16
) %-L(hp,,g,!ggzg{gt; din _E\EI ! Y- ycgaggl(yp 24
- 2 -3ﬁ’ydr oxybpphenyl - Qrtiw) - - gd-uci| t olortho
I S) ‘3'8 E anhyggrg-l : (4ort{1&23 3R).- 3{[ (3Rta3- (|4-f | uor ophen
yT) \) Ilyul UAyIJI 'Tf' J.l
- phenyl 8998t | un°§h9l 142 31y dr oxBAR phenyl - 3-yl ) - D-
gl UGth ol para ortho 2- ortho
CS) 51, 5-anhydro- I}- Z%, - 3- -3-|(4-fl uorophe
alVal <- 3- hydroXypropyt- ?nh$r 5290. I;qswﬁjéqél av(eti di n- 2- $|
} _ A2 hydr oxym‘laphenylorthoyl ) - [2-g| yci tRAra [ 00262] Table 7
l'isyg the coimguncs qhagl o<,ed3by suk@,;ﬂhbt ut| on of
Formgta—VH—wher III‘I’\J.T s, is OH and
R5 ¢ SOH (ﬂ‘fé. FablBeta o\'z_\;"*s) acdBFRind to the
posi4si ons |depaaed |by ndth 1 ows3-of | Tabpaga 4. (4" - {
ZS, 37~ S)q3 -TTyorophenyl
T;ﬁ\/ rnzl\/nr l /%ﬁ) njlrg\é Ihnn?llpa a}/IO’}'_lf;hé 1 2_y| }_3
- hy*ar oxybl ph@ml 12 gugttonilc 2rcid  meta
4 {4@28 3R) §arb(3‘>) ?me(tg fl uoz.opheny}!,a}a 3- Hydr oxypr opyl
tphen |a et di =7 2yTse
- hvé vabl phB - %% anil ¢ Aci ortho
4' {5()28 SR) 331{a(3‘)-3>a(a2-f| uo3-ophenyhdta 3- Hydr oxypr o
ﬁj roXo-T o pRenyTazerdin- _2-y|}
ﬁLV\IV\I p %ﬁ\ll 4 sStHt-em-c—ae pari S’ 3R) -3- [ (3
S)- 32- (2. {1 uBMepheny A8 - hy dé-ox prd’ﬁt\lﬁp] -|4- oxo-
-phepyl azetigh- 4 2-pakd | 2- | meta
=2 uyu:u bi- =2= bUIIUIIIE agird—41={<2S, 3R) - 3
-[(é S)-3 ?gﬁlu rnﬁﬁghvl - 3%~ hydr ropyl] -4-oxo-
phenylazetldln- 5 2-yl }-2 hydroxyblphenyI-S sul fonic

[08260] ATableF3jsBRhe 8omp@Sids dis¢lpsdd bepiﬁ‘tehgﬂ 9t Borhaptiy BRY/

whSBI i i eyt O B8 Rofn Q4 dafe, rov Diacgordusgo the

pdsitions)defined By alf loware?rmiasrRY. ) - 3 - hydroxypro ryl]-4- oxo-
-p pnvl azetidin- 7 2-vll-3' - hvdroxvhiphenvl -2-sul fonic

aci{@R#S)-4- (2, 3ditpryoxybiphersyldyyI3-[(E)f}- @oﬂwméwwl)) 33
1h rapyVii I-phenybzetidinganey | azet i di n-

2- Y(BR;48)-4r(Bch -dityidrpdybiphbnyd-4syl)-B (3S)- 3a€2|-ﬂiuoropheny1) 3-
2 |hydroxypropyl]-1-phenylazetidin-2-one

(3R,4S)-4-(3,4'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(2-fluorophenyl)-3-

3 |hydroxypropyl]-1-phenylazetidin-2-one

(3R,4S)-4-(2,2'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(2-fluorophenyl)-3-
hydroxypropyl]-1-phenylazetidin-2-one

(3R,48)-4-(2,3'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(2-fluorophenyl)-3-
hydroxypropyl]-1-phenylazetidin-2-one

3R,4S)-4-(2,4'-dihydroxybiphenyl-4-yl1)-3-[(3S)-3-(2- ﬂuorophenyl) 3-
hydroxypropyl]-1-phenylazetidin-2-one

(3R,45)-4-(2',3-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(3-fluorophenyl)-3-
hydroxypropyl]-1-phenylazetidin-2-one

(3R,4S)-4-(3,3'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(3-fluorophenyl)-3-
hydroxypropyl]-1-phenylazetidin-2-one

(3R,4S)-4-(3,4'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(3-fluorophenyl)-3-
hydroxypropyl]-1-phenylazetidin-2-one

(3R,4S)-4-(2,2'-dihydroxybiphenyl-4-y1)-3-[(3S)-3-(3-fluorophenyl)-3-
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4'- { (25,3R)-3 - [(3 §)-3-(3 -fluorophenyl)-3
- hydr oxypr opyl ] - 4- oxo- -phenyl azetidin- 9 2-yl}

w0 3bosloydnoxybi phenyl - 4-sul fonic acid PCT/US2004/037715
4'-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl) - 3- hydr oxypr opyl
]-4- oxo | - phenylazetldln 10

Xh ,l éﬁlﬁbﬁid}n@ I ITIII C dm 0]

J3RY - | 1 myg' -ffuorm L5 Py
éB@ﬁW@‘YaE}%F@F‘ ISR ey

e acid

{BRAS) IR, A-dihydmyxyBiphenyi 4nv)-3 RS- §- Budigrheas) Br opy |
hydrayprquytalbenglazelidin-2iche2- y| }

2' (3 Ry axPhB litadydxyBiphen il @nylE-3 4 (3SY- 34(4~ l§orophenyl)-3-
Iﬁfhyﬁﬁ)xy%rd}{yﬁ Sphehytdzétidih@asrephenyl ) - 3 - hydr oxypr opy! ]

%S)-@@ej‘lﬁli}ﬂ%l?&ygiﬁﬁmﬂi—yl? -3-[(3S)-3-(4- ﬂuorophenyl) -3-

1'54)» Sy pREoR YR BIEBY m_%&{é foni ¢ Taci d

1 CRAD fgﬁf}yﬁ%y gn‘hen?l PR R R A

4\:
j ltil 1 &qnea_r\l d 4"

5
2
Q-

ﬁ;&g&s‘l % %«éfw@rw‘ﬁmha@ff épﬂiﬁﬂ%s)?? (WWBBJWVBW ]
2-

xyppapyhly! -ahenyiagetid
17 -Hy(d2SypRpyB-[-0B&)yl@etidinf2-arer ophenyl ) - 3- hydr oxypr opy|

\(

(BR:48)~4r(2d¥ olilyiidroxybippenyl- 4s)dD~f3d(ﬁSd 3 Quargphenyl)-3-
I- (3RMS—)14-Q143W1L}QIZ©1beIthnyI 4-y1)-3-[(3S)-3-(4-fluorophenyl)-3-

p dy(g>}yp pyﬂy pp@qwngﬁ@ﬂw one-sul fonic acid

)

-{(Z2S, 3R -3-T(35)-3-(4-fTuorophenyl) - 3- hydr oxypr opyl
] 4- oxo- | - phenyl azeti din- 17
[0B2¢1] - Tabley@lissxthbicpmeoyids disslosébby sibagtution of Formula VIII

W}{ﬁ%l(:ﬂzgxygl d%;) %‘ 3? 183%1& %n%hg %;}?-ggagﬂwo& Sl“ai)ée 3, row 2) according to

theYobitidns dofiie@bylIRb&BYE Tébleul f oni ¢ acid [00263] Tabl e

8 lists the conpounds disclosed by substitution of

Forlit8)-a, Svanhydyeh (41 16253R)-3-[3S)Ra2; forophrayl)-3-hordrexyarors]-4-
ils |$0-Hphenazelidipteyd:3 hydrogybipkenyl-iyhigDtgiuditeb

pos(1S)-artsardstiior g4 B2 BB R)-BG(BS)-GF 2 Fatrephényl)-3-hydroxypropyl]-4-
24" lox{d- ﬁ%hé’xB)laz%nBlh%}l-} 3 h3ddokisipplye Byl ) D3ltnigit oxy pr opy

I'T- SOZ)IOS‘ l/J(Afl 238 GRYI3-[ §§’-3y(2 fluorophenyl)-3-hydroxypropyl]-4-
15 Jox Y BhGIRRY fx.yl 1BROSPAAY-8- D Llucitol

l\‘*_gﬁgﬁ- i WIGARCE %I } R3S 3R IS pie yl Ay prIpY1]-4-
1 oxq; - '!ll:.l

7 (ISYi —anhyaroa1- (424 2S3R) A (3SR Huorop enyl) 3-hydroxypropyl]-4-
5 loxo-1-phenylazetidin-2-yl}-2' —hydroxybiphenyl-3 -yD)-D-glucitol

alata¥Yal a¥aVall

15)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(2-fluorophenyl)-3-hydroxypropyl]-4-
6 loxo-1-phenylazetidin-2-yl}-2"-hydroxybiphenyl-4-yl)-D-glucitol

(1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-
7 loxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-2-yl)-D-glucitol

(1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-
8 loxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-3-yl)-D-glucitol

(18)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-
9 loxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-4-yl)-D-glucitol

(1S)-1,5-anhydro-1-(4"-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-
10 loxo-1-phenylazetidin-2-yl}-2'-hydroxybiphenyl-2-yl)-D-glucitol

(1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-
11 joxo-1-phenylazetidin-2-yl}-2'-hydroxybiphenyl-3-yl)-D-glucitol

(1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-
12 loxo-1-phenylazetidin-2-y1}-2'-hydroxybiphenyl-4-yl)-D-glucitol

13 |(18)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
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(4'-{(2S,3R)-3-[(3S)-3-(2-fluorophenyl) - 3- hydr oxypr opy
|']-4-oxo-I|-phenyl azetidin- 3

WQ@200504748 hydr oxybi phenyl - 4-yl ) phosphoni ¢ aci dpCT/US2004/037715
(4" -{(2S,3R)-3-[(3S)-3-(2-fluorophenyl) - 3- hydr oxypr opy

|]-4-0x0-1-phenylazetidin- 4

2- Jp-lophenylrdidin? phAyhydroxsbineed phphill chisitol

( 4)(19 S8Ry dr8- 143 SRSBR)B-[(B B3 -¢pllensopherBA R3-tiy deoy propyl]-4-
14] oékodxphelnyhbawm—am}-Bdh)niro@blphenyl 3-yl) D- glucnol

(13): k3 afi (920 BR Smﬂb 3-Rydroxypropyl]-4-
‘@4 &ﬁﬁiﬁé’*@? S é?dr Legiapfeny D Bnaket oy o

) ‘ Sﬁﬁfg’d g;g@y é%ﬁ li fg/ |g4 -flu TO henyl 3 ydroxypropyl]-4-

/I /lﬁgleg rqu\a qglt nr-op\

| (hS)og,gaph gr; A @S 3AR-(3S) ‘(X?luo%%enyl) 3 By&roﬁymey’l] 4-
lé) p=1spheRy mn%mhﬁvhxévoxmbmh@axlrﬁm}hl?rgmtal

(4¥1%x BSanRydxe -F@3 ERSER)B-F B Hb -G Raapphersd ny-dydsoyppropyl]-4-
18] jotodxphenylahetidm-2zd} 28hydrogbiphenyl-4-yD)-D-glucitol

2-yl }-3" - hydroxybi phenyl - 3-yl ) phosphoni ¢ aci d
[06:?624 o%u??ﬁﬁ%ﬁ o aacldisgoseddy sabdtdion bRV EPY

d |
B P aanem | hyal Ssraragy e

pdsjtmns duﬁndd Wnyhapétf able |4 10 2- yI

i] 71' {& Qﬁ};@% Kég}?%gﬂj%@ﬁh% :flé{glﬁl \XIB,TF‘)?Y]E AﬁW']ngﬂy%ﬁdin'

ydigrghiphes onic gq1

2- $i-1 8 3Ryt BRY Bi(Rrkayanhenyl), By Aos pproRy d-4c@iodl -phenylazetidin-
24 2-y1§ 35hgiRpx ghiplieds)- Ssukf@xcazd?‘gghemﬂ 3- hydr oxypr opy

| ] ¥4{@SBR)-BNERY-B&2-dluoctiphenyl R3-hydroxypropyl] -4-ox0-1-phenylazetidin-
- Y313 3" -hgrdk ghiplingh¢nyiferte weii phosphoni c acid (4 -{(2S

Rl ?@[S%ﬁ@)3—ﬁ‘3 Sfsie %bﬂﬁﬂl@ﬁb}{j} hdiox FHroyyIACRL I-pHerSteetidin-
- POARY B¢ B bk MiPrendB22 ubf nic acid

Hf-‘-nrww

;0 jﬁg é?%[‘% f ﬂ'ué ﬂfﬁlﬁg&ﬁkmﬂ?ﬁg -4-0 8r o;2hen %)agie/tidin-

3:3utonic agd

|IJ—I_I>|

E Qﬁ’éﬁquhgnﬁw%ﬂ@gmgﬁm—%%oal -phenylazetidin-

2- 1}‘2& xybiphensi-4-sulfonie ?‘f'lgrﬁnhpn\/l )-3- hydroxypraopy

"_'h

442@)‘59311) $H3RY B4 3-dtioenphenyl53-hydroxypropyl]-4-oxo-1-phenylazetidin-
F3 3'-hydrdx yhiphsinghésylfonic g¢idiphosphoni ¢ _aci d

4-{ (B3 RR-1(35]-8 X B)ludrdpheryl)dhytos pyriopylP-4hoxdr blygnyliaytidin-
P4yl R6hYdripReipheayBBisdifonic acid

O~ IN AN ]
— A

4'-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-oxo- 1-phenylazetidin-
2-yl}-3'-hydroxybiphenyl-4-sulfonic acid

-

4'-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
2-yl}-2'-hydroxybiphenyl-2-sulfonic acid

o
(-]

4'-{(25,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
2-yl}-2'-hydroxybiphenyl-3-sulfonic acid

[y
-

4'-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
12 R-yl}-2'-hydroxybiphenyl-4-sulfonic acid

4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl}-4-oxo-1-phenylazetidin-
13 12-yl}-3'-hydroxybiphenyl-2-sulfonic acid

4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
14 [2-yl}-3'-hydroxybiphenyl-3-sulfonic acid

4'-{(28,3R)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
15 R-yl}-3'-hydroxybiphenyl-4-sulfonic acid

16 4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
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16 2-yl}-2'-hydroxybi phenyl -2-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypro
w0 Yoos/4r2aex0- | - phenyl azeti din- 17 PCT/US2004/037715
2-yl }-2'" - hydr oxybi phenyl - 3-yl ) phosphoni c acid
(4 {(28 3R) - 3- [(38) 3- (4 fl uorophenyl) 3- hydr oxypr opy
|J' a2 -hydh k%%%i% -2- lfd cjagg T AE
Lo oS IR ol AT RSP d cphggylazetidin-
17w 2 ehydroxabiphenyiadr %f%m%lacl%prm nRl s H R .2 H,

R4 W' (Z3BBIA-1635)13s(4cknqrppheny i3 ysiraxy prapwl}53-oxe-d aphgnylgzetidin-
18 R4yl -Ddwidraxyhiphersflidasdfobie agld rows of Tabl e 4.
(3R 45) 4- (2", 3-di hydr oxybi phenyl - 4-yl ) - 3- [ (39) - 3- hydr

[({0@ S ggﬂa(%fo sts Rxe cor_npg'un]as %?s%[%lec? g)? gulbgtlltrllmon op I?ormula VIII

Wrﬁgreﬂ‘} Fyg@ Wklh Phl%ﬂbé'oﬁ a%a RS ?s ﬂdﬁ@(l STAVRI V¥ 3y RAGRYLS to the

| azeti di n-2-on
péﬁimyrtk@eﬁdec(eydl'lrcdwsmfdﬁabiqﬁbl phenyl 4- yI) 3 [ (3S) - 3- hydr

XN 38 A By dtoxverapsa] 1-phenylpzetidin-
S O g e T oA g by

3H4% )B-B3S U3 H3rdnesopbe ydrgxyprpp@]-fHoxQy L-ghényipzetidin-

Sibxv -3ﬁmrmb@¢ﬂﬁgylpmﬁ$l% .?Tr’n) 2- EE]e yE

( SR44ERSBR)B-A3 S)dBh?ﬂmowheﬂﬁbwbdwxwrbpﬂ]-ﬁ(@@} iihdwﬁtzetldm-

_?()/2&}%%&;3&12;@6?%&11;& @lkhp?g}mgimga | % n- 2- one 2 65]

anjze (B8, IR)SL 3678 (Z9RB 193 GHRsAsToby]-3LX tyRBetidin-

of bgf?f}"@'[lﬁ/d}@x 1pﬂa?}rl-9|-}51 sprontd ack® ’p—?ﬂ Ra 1S %H o
[(35)-3-(

N
<

ropherty1)23-hy &l atl ”ﬂﬁéﬁl idin-
P e S SO S s
41 (233 -1-phenylazetidin-
yd:‘:g;\);'?’/}ngi‘h dquYZl-Ph?}yl‘l4 Ylmbﬁmlwﬁl&racm n-2-yllhi pheny| -2-y

i ) .J@-@@SSE R)-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl|-4-oxo-1-phenylazetidin-
(1 P-y1}-B-tadtoxgbiphenyl 2-ylyphdsphopicscid (2S, 3R) - 3-[ (3S) - 3-h

y dri@%y238;3R)-3p[(88)y 303 -tingtophdnyd)d-hydokeprgp di-dtdxdr RpRenylazetidin-
180i (plyBny thydroklybiphergli 3y 1iphlosphonic acid
(4'-{(2S,3R)-3-[(35)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
9 [2-yl}-3'-hydroxybiphenyl-4-yl)phosphonic acid
(4'-{(2S,3R)-3-[(35)-3-(3-fluorophenyl)-3-hydroxypropyl}-4-oxo-1-phenylazetidin-
10 2-yl}-2'-hydroxybiphenyl-2-yl)phosphonic acid
(4'-{(2S,3R)-3-[(35)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
11 [2-yl}-2'-hydroxybiphenyl-3-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(3-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
12 R2-yl}-2'-hydroxybiphenyl-4-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
13 [2-yl}-3'-hydroxybiphenyl-2-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]}-4-oxo-1-phenylazetidin-
14 P-yl}-3'-hydroxybiphenyl-3-yl)phosphonic acid
(4'-{(25,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
15 P-yl}-3'-hydroxybiphenyl-4-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-
16 D2-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-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl}-4-oxo-1-phenylazetidin-
18 P2-yl}-2'-hydroxybiphenyl-4-yl)phosphonic acid
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(1S)-1

, 5-anhydro-1-(3"'-hydroxy-4'-{(2S,3R)-3-[(3S)-3-h

ydr oxy-3- 3
w@b@sphnaopyl | - 4- oxo- | - phenyl azeti di n- 2-yl } bi phenyb2044/¥37715
l)-D-glucitol (I1S)-I,5-anhydro-1-(2'-hydroxy-4
{EZS 3R) - 3- [(38)-3- hydr oxy-3- 4 phenyl propyl ] - 4- oxo-
en azet [ -2- | }bip enyI
(0 dod§ ~ aie hitars oot hieiieg o Yot R Ebfamy .
WHEEGARY 1§H R ghfwllpf)@géﬂdh{ﬂls@ﬂ) i.e, Table 3, row 5) according to the
-phenylazéti di n- 2- I phenyl I)-Dgl ucitol (1S)-

posﬂioamdilgfdied by a.ll rows of Table 4.

@%EW]@@ R ihey LD ab IR T TRy prapyll-

PYléZetHdﬂhgfﬁﬁ‘? Table 11 lists th

e conpounds———
@léﬁsbﬁ -(38bdihydrox ykiphesy-EuPri GS\A iy dipraphenpropyl)-
1Rshenglak¢tidizg2iope OH and R5 is SO H (i.e. Table 3,

(3RASPAD AGdihgdrokgbiphesiyt-# ot)s3-fE@5)-Ardoidivyy d-phenglpsopyl]-
0L gheftylazetidin-2-one

M 3m1eklyl tﬁ{'{}?@)@n@zeu di n-

I R4¥)-42(2 b dihydoxybip lﬁe(n%h yBR (Gspzyryarompesnpﬁemyrpwpyl]
2-yl } bi phenyl - 2-sul foni c

g3R 4S) ]ﬁ (2, é&%xg‘y%rﬁi(ylgplre(ngls? yé)—ﬁ?{)g(gS) -3- hy%roxxe ng/henyl ropyl]-

roxy
" Ul1

gBRﬁ@aj-flgg;;‘ -dihYdroxybiphenyl-4- yY) 3 '['(r’a"S) 5t H&droxy?ﬂphenyipropyl]

WXW%@-Zﬁnﬁvm axy- 3- pheny!| propyl 1-4-oxo-4 -3

phenyl

[Oéiggj d{‘%é)lﬂ gst% Ql%ﬁ com)})ogn

azeti di n- 2- yl}blphenyl 4-sul foni c aC|d

dlSCl sed b SP‘TStltutlon of ormula VI
eny pro 4

wikenR 'ag et Ré |19’1H42R‘S/1|S]OH mktERﬁlis-DZeghmitélc(ne CTahbd 3 row 6) according to

1942

the, p@w}wrct?éw bbaa POE ?frTéH

- hy dr oxy- 44 2S"R) - 3S) - 3- hydr oxy- 3-

FoT pll

I A

n\l

[(:

iﬂ(‘hzetl di n- 2-yl
R

&r8 i / Bx j4* gﬂ@lﬁ\m 213 S)iﬂy?lréﬂ) 3-

%ij agipibSh Qié_(mL

"U

Tabl e

R5 is
podi ti

| 0f2 Eaimbenypiopyil-4upey Lip

SraP2ly1)-D- ,glgth,l
Jdra é}

s e

e (A5F1 PZ@QY@H& 85

And

I on
(b8)- H5(anhgdroTia éY@oxy-éw{@* 38&@&(%3) ¥<B°’6>hé
sylgropiyl ddoxoy 1 -phenylagatidinf2-yiabiphenyl-4-yl)-D-glucitol

( |34 - 2»(013}31(,)5 -adhydroAS(23Rydrex -3 8PS 3RMPel( BNy3-Bydsbeytit pr op
Yy - 44

fiylbropyl]-4-oxo-1-phenylazetidin-2-yl } biphenyl-2-yl)-D-glucitol

(1S)-1,5-anhydro-1-(2'-hydroxy-4'-{(2S,3R)-3-[(35)-3-hydroxy-3-

5 henylpropyl]-4-oxo0-1-phenylazetidin-2-yl} biphenyl-3-yl)-D-glucitol
(1S)-1,5-anhydro-1-(2'-hydroxy-4'-{(2S,3R)-3-[(3S)-3-hydroxy-3-
6 henylpropyl]-4-oxo-1-phenylazetidin-2-yl} biphenyl-4-y)-D-glucitol
[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  phenylazetidin-2-yl}biphenyl-4-sulfonic acid

2'-hydroxy-4'-{(2S,3R)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-oxo-1-
4 henylazetidin-2-yl} biphenyl-2-sulfonic acid
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1 phenyl azeti di n-2-yl }bi phenyl -2-yl) phosphonic acid

(3" -hydroxy-4'-{(2S, 3R)-3-[(3S)-3-hydroxy- 3- phenyl prop
wo kdosdamxo- | - 2 phenyl azeti di n-2-yl PCT/US2004/037715

}biphenyl-3-y|)phosphonic acid

(3'-hydroxy {(28 SR) 3- [(38) 3- hydr oxy- 3- phenyl prop

yti== '2“’ fiydrox SRRH AL )03 Hydro¥y-3-phenylpropyl]-4-oxo-1-

;% ph¢ V Ee%dz;gg %ﬁ% T }{ mc,,ach % ’HS Ij {r

vl - QOlwdrg)xy- - - -k Xy-32pheny ropy 4-0%0-1-
ﬂpﬁ@h@m@z@@ m:%a x ﬁ%&lg camd

(2'- hydroxy 4' {(28 3R) - 3-[(3S) - 3- hydr oxy- 3- phenyl prop

ol St & 135 10 sqpapaunds disclose by substitution of Formula VI

wheemlR/'dE 8 R? 45 H{R2S, c&lR)chRE {s3%);13(1y dilableys; Bowp Bpaycbatisgto the
]-4-o0x0-1- 6 henyl azetidin-2-y

yl
pqsmoaﬁéﬁ@medzhmﬂ)r@ms@éﬁewﬁé aci d [00268] Table 13 lists
—ttre U bREh v ropAI-Alx8-1-
vy \Phﬁllﬁl L. -y1§ geé?sﬂ ookt ,%Jj(?ac éﬂoﬁ 51's OH

{' €= ( T O,

d efl nd %ffyi 4' - -by roxy-?—pﬁergr'fpropylrét oxo-1-
| (BR_{hpoyagesid inydgy }M{theﬂ 'V
chl or §Bhexdyeyy-4- K%ﬁ%ﬁdk Baigirqxy-3-phenylpropyl]-4-oxo-1-
- phenyhendazatidin-2-ybibéphenyl-4-yl)phosphonic acid
(3R, A%p-HydrSsy34'- {2 HPR)-3(AN) 3Herlydxy43-phonydprppABi-ao(12- ¢
hl or ofenylhetidin-D yiiybiphepylabyphospipdignydidz et i di n- 2- one
3R, 43%p~ H'ydr@o( 4'- G0y GRPAY I PIBetirod~ prherg»hﬁrbﬁﬁ]-430x621 ch
| &£ 0p x Dedidin-Y SUBMRAAPYL Dhosphtsyhad et | di n- 2- one
drgxfﬂ" YSBRIAY gg’l %”P{}idrgﬁé&bf &ylléré -4 &% chl
lgzqtl,dl -2~ f})i)\f ,]phos YA&@4 € -one

(3R 45) rJ4 (2 4 d\ hyd! oxybi phenyl - 4-y1)-3-[(3S) - 3- (2
[0p28810PRERI 1813 1ts thy SdApOR HQ@M&I])se'd h;ﬁﬁéﬂt@&ﬁidfd?oﬁmataw&l

(3R41) 4(%\3d droxyb hen (3S)-3-(3-ch
wherenpheis\H, R“3s Cl, nsasaﬂmnd |i§ O GSh'g@hW é,zrewﬂauaﬁcoz ingdo the

positions defined by all rows of Table 4.

(3R,4S)-4-(2',3-dihydroxybiphenyl-4-y1)-3-[(3S)-3-(2-chlorophenyl)-3-
1 hydroxypropyl]-1-phenylazetidin-2-one
(3R,48)-4-(3,3'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(2-chlorophenyl)-3-
2 |hydroxypropyl]-1-phenylazetidin-2-one
(3R,48)-4-(3,4'-dihydroxybiphenyl-4-y1)-3-[(3S)-3-(2-chlorophenyl)-3-
3  thydroxypropyl]-1-phenylazetidin-2-one
(3R,4S)-4-(2,2'-dihydroxybiphenyl-4-y1)-3-[(3S)-3-(2-chlorophenyl)-3-
4  hydroxypropyl]-1-phenylazetidin-2-one
3R,45)-4-(2,3'-dihydroxybiphenyl-4-y1)-3-[(3S)-3-(2-chlorophenyl)-3-
5  |hydroxypropyl]-1-phenylazetidin-2-one
(3R,4S)-4-(2,4'-dihydroxybiphenyl-4-yl)-3-[(3S)-3-(2-chlorophenyl)-3-
6  hydroxypropyl]-1-phenylazetidin-2-one
(3R,4S)-4-(2',3-dihydroxybiphenyl-4-y1)-3-[(3S)-3-(3-chlorophenyl)-3-
7  hydroxypropyl]-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,4S8)-4-(3,4'-dihydroxybiphenyl-4-y1)-3-[(3S)-3-(3-chlorophenyl)-3-
9  hydroxypropyl]-1-phenylazetidin-2-one
3R,45)-4-(2,2'-dihydroxybiphenyl-4-yl)-3-[(3S)-3- (3-chlorophenyl) 3-
10 fhydroxypropyl]-1-phenylazetidin-2-one
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(3R 4S) - 4- (3

hl oro

- di hydr oxybi phenyl -4-yl)-3-[(3S)-3-(3-c

phenyl ) - [ hydroxypropyl ] - -phenyl azeti di n-2-one

W@ 3R548)248 - ( 3, 4 - di hydr oxybi phenyl - 4-yl) - 3- [ ( 3B} F/85%084/a37715

hl or ophenyl ) -3- | ydroxypropyl]- -phenyl azetidin-2-one
(3R 4S)-4-(2,2
- di hydr oxybi phenyl -4-yl)-3-[(3S)-3-(3-chl orophenyl) - 3-

0-1hy

(3RAS pre(Py3l-Hihydrohpbiphenybdiyd)-3{ B SpAe3-cjlorophenyl)-3-

195( 3[RydiBxydrop#l]-d -phetniuektidinyDiopbeny| - 4-yl ) - 3-[ (3S) - 3- (
3-cj @m,mlsy—m(tp ﬁy&bxymgh@ymrﬂpyi[m) 3-(3-chlorophenyl)-3-
[)i]en 4= HeRylazetidin-2-one

o

“i&ig@&oxﬁ;%;l&g?‘e@%é& A
(3R 45451333y e(ésbe%?nerfgéagn IO A igeaTh A

droxypronyl]-lsphenylazstidin

- phen
(¥R 4

(3RASY)-Ad(B 4 !-dihydexybiphenyl-4-yl)-3-[(3S)-3-(4-chlorophenyl)-3-
By debxypropy diphedylozstisiipReng| - 4- vl ) -3-[(3S)-3-(4-¢

hl oro
- pHen

OBIRAR)-1-(3;2'-dhytnocty bipkenybdyyil}-3-[(3S)-3-(4-chlorophenyl)-3-
hlyamypl@ppf]a -gHtAylazetidin-2-one

(3R 4
hhfro

PARAS EL(Q 3Gk OBipRn3Na! fw% -34(38)-B=(3-dhictSphedyl)4- C

phen

L o

RYERYYpropyl) hepHenlaetin-ORME
4. r‘@ G5 Gehlowggheny)3;

ARG

fosyl]

phenylazetldln 2- one

23)4
loro

(0§73

wheptio R/ linHe R i GL B am@H and R

3R 4

to lber%oa

S"Falﬂe 14 h§ts el M&ﬁ&@dl@ﬁ@d@:}d |by4auUthﬂuti’6n[c(f Formeta (AT
R henyl 17 dr oxypgr opy|
is D-glucitol (i.e. Table 3, row 10) according

il e iagtl SATRREEEIBRRICY! - 4Y!) - 3 1(39)-3-(4eh

py! |

- pheny i @z 5 lahidrd- 10(4a{{2@0336)9§ [(38)8-€2-tHIotdphtsyly-Be
CONMPOy x%l%‘b }]546 (bl/ pﬁ fl&ihlﬁ}@ﬁ-l?{f%ﬁ}ﬂlﬁhéﬁlyl b-yD)-D-
wﬁere and
B gl a isul a afnhy] Td)g. T [(3?))%_ (gﬂfo%pﬁllgn};ljj?)l he

t
o2 IR I hobbiasghal P aopmaial s>

A " hisraphenyd)-3ny
RSO v b RS MR TN

3 glucitol

(1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-2'-hydroxybiphenyl-2-yl)-D-
elucitol

(1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-2'-hydroxybiphenyl-3-yl)-D-
glucitol

(1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-2'-hydroxybiphenyl-4-yl)-D-
glucitol

(1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(3-chlorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-2-yl)-D-
glucitol

(1S)-1,5-anhydro-1-(4"-{(2S,3R)-3-[(3S)-3-(3-chlorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-3-yl)-D-
glucitol

(1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(3-chloropheny})-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-4-yl)-D-
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1 gluc
(1s)-1

WO 00540387248

I ydr ox
biphen

i tol

, 5-anhydro-1-(4"-{(2S,3R)-3-[(3S)-3-(2-chl orophe
PCT/US2004/037715
ypropyl ] - 4- oxo-| - phenyl azeti di n-2-yl }-3" - hydr oxy
yI 3-yl)-D- 2 glu0|tol

ydr oxy
i phenyfy
(1H-ig

|:.)-|ggﬁl&nyoro =4 -“45 3R=3-1(3S)-3-(2-chtorophe

ki@

heélyl

gﬁgég&%&%%&g L}CP eg aé#ii?gx_'%— yl(()iﬁ xyb1 enyl 5( yB D-

hvdrn | -(4' -{(2S 3R)-3-1(3S)-3-(2-chl araphe

nyI) 3
I ydr ox

bi phenjy

(IS) 1 5-anhydro-1-(4'-{(28,3R)-3-[(3S)-3-(3-chlorophenyl)-3-

rpdropyirppyl]-$roaot 1-peapipretidin-2 il 112 2hydrdxybiphenyle byb)-D-
lueitolyl ) -D- 4 gl uci t ol

(I'S)-1
nyl)-3
| - ppeny

(B aushiydrd- -1((4' {({ZS AR)-3R)353-3-(33&hlordphehy)d-or ophe
hydrp Ry g@-@é ﬁheﬂi‘ﬁzetldln-Z yl}-2'- hydroxy|b1ph5{1y1é4 -yl)-D-

gtuocTt
3R) - 3-
Iy

N\

ﬁ&g&pdln hydr oxybi phenyl - 3-yl)
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[00270]

Table 15 lists the compounds disclosed by substitution of Formula VIII

wherein R' is H, R?is Cl, R* is OH and R® is SO;H (i.e. Table 3, row 11) according to

the positions defined by all rows of Table 4.

4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
henylazetidin-2-yl }-3'-hydroxybiphenyl-2-sulfonic acid

4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
henylazetidin-2-yl}-3'-hydroxybiphenyl-3-sulfonic acid

4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
henylazetidin-2-yl }-3'-hydroxybiphenyl-4-sulfonic acid

4'-{(28,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
henylazetidin-2-yl}-2'-hydroxybiphenyl-2-sulfonic acid

4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl}-4-oxo-1-
henylazetidin-2-yl}-2'-hydroxybiphenyl-3-sulfonic acid

4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl}-4-oxo-1-
henylazetidin-2-yl}-2'-hydroxybiphenyl-4-sulfonic acid

4'-{(2S,3R)-3-[(3S)-3-(3-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
henylazetidin-2-yl}-3'-hydroxybiphenyl-2-sulfonic acid
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[00271]

Table 16 lists the compounds disclosed by substitution of Formula VIII

wherein R! is H, R?is Cl, R*is OH and R’ is PO;H, (i.e. Table 3, row 12) according to

the positions defined by all rows of Table 4.

(4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
1 henylazetidin-2-yl}-3'-hydroxybiphenyl-2-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
2 henylazetidin-2-yl}-3'-hydroxybiphenyl-3-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
3 henylazetidin-2-yl}-3'-hydroxybiphenyl-4-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl}-4-oxo-1-
4 henylazetidin-2-yl }-2'-hydroxybiphenyl-2-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
5 henylazetidin-2-yl}-2'"-hydroxybiphenyl-3-yl)phosphonic acid
(4'-{(28S,3R)-3-[(3S)-3-(2-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
6  phenylazetidin-2-yl}-2'-hydroxybiphenyl-4-yl)phosphonic acid
(4'-{(2S,3R)-3-[(35)-3-(3-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
7 henylazetidin-2-yl}-3'-hydroxybiphenyl-2-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(3-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
8 henylazetidin-2-yl}-3'-hydroxybiphenyl-3-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(3-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
9 henylazetidin-2-yl}-3'-hydroxybiphenyl-4-yl)phosphonic acid
(4'-{(2S,3R)-3-[(3S)-3-(3-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
10 henylazetidin-2-yl}-2'-hydroxybiphenyl-2-yl)phosphonic acid

198




the positions defined by all rows of Table 4.
4'-{(2S,3R) -3-[(3S)-3-(2-chloro rhenyl)-3-hydroxypro
w0 Y0o5/0472a%0- | phenyl azeti din- 2-yl PCT/US2004/037715
}-3' - hydr oxybi phenyl - 2- sul foni c aci d
4' - {(2S, SR) 3- [(38) 3 (2- chI orophenyl) 3- hydr oxypr opyl

'I/Inv

.y

PP el e s wfqéﬁheeylaé.lydroxypropyu Froxo-1-

-ﬂlzs henykizetiding-vli 2> hydipxyhiphennly3-yDpbesphonig e¢id opy| | -
4- OXO0- [zﬁ-[{éz@ﬁé)zé{@&i) -3-(3-chlorophenyl)-3-hydroxypropyl]-4-oxo-1-
2-13 } - phenyladetodipg 2y héhhydrax vhipHeopi-4-yBphabploni¢ 4ds

3R) - 3- [4-30S, L2 G5)-0x(@phiayphen @) ByBKeosypropyid-odo-0X 0-
| piwenybR&SAEz61idin-22y1y.3'-hyBox yhigteayhpiyDprsphomc a4l f oni ¢

act 0 |4'_((7S 3R)-3-[(3S)-3-(4-chlorophenyl)3-hydroxypropyl]-4-oxo-1-
.y é{é?azéﬁzi T A o e T Y

"‘I\J

;. 11 -RyArQxyolpnenyl-4.- oo no.;

0 0
atiwal .inn--‘ ahavialdiala

oxit {6 }g,) 39) ér( -chg)r%)henyl) -3- hydroxypropyl] 4-0%0-1-

} v, %jlx -%‘_ ﬁ g'j:j(zt ch Fq; egyl)-3-hydroxypropyl}-4-oxo-1-
-4 g
-16 - hﬁryy piildinenyl} 24 hydpxdrphensk-2 gD phosphonic acid

( 28¥ 3RS, 3?\1 98P 3-(@3hisnomeophdripidyoappckym-bpy|
- 17 oxphdnyheaydialeyli <i-hydroxybiphenyl-3-yl)phosphonic acid

—
~—

2- yI } - ' -{(esIsRXxypi38he il chbrspHeh pipH3chydedsdpropyl]-4-oxo-1-
1978 - bhergiaaRidia-ok {139)-hirbRyHipheay DRy BpNdsbheniBeld oXy pr o

pyt I =4-0x0-'phenylazeti di n-
2-yl }-3" - hydroxybi phenyl - 3-sul foni c aci d

[@0R72F3 F!)ab]ie 1'( B<®y the-coBpoMuisalpdelsgd by Sublstraitiox ppFapylg VI

)é%n!} 3-1s izl;gl bsn%ﬁﬁndj} éﬁ,lpﬁ(ﬂ’lf’ az;’!ﬁ }jrow 13) according to the
pbé‘iﬁ&% &‘ﬁ)ne@b%ﬁ%&wéoi(ﬁa%&or ophenyl) - 3- hydr oxypropyl ] -

- 0X0-] -

3heny| (ﬁﬂaﬂShﬂﬂ 3-dihydroxybighenplxd-yl ) phenihnoropheny ) oni(2S)-3-
acild |hydroxy-3-phenylpropyl]azetidin-2-one

- { (25B3R, 484485} -dh{ Boilisieapheshi - (23R myrdpleeny 3oy ) 34
- 020- | hydrdxy-3-phenylpropyl]azetidin-2-one

nenyT agat Za¥dihydgox TISHAYA, DI ack BLE3C3a
%rg 13} ydrogybiitHed 'yB Vi optiényHI3-[3GC

4H§28 ylfiro ?I]&i% {GnORBED 3- hydr oxypr opyl | -
onany! [t 22 df%xyﬁﬁégr b; lh%’- DrorgeheyPni@)-3-
Er‘lar‘ly/l 9)55&‘ i) Er r\r\han\ll 2

- hydr o 3 zﬁ‘ Byég'oxyb ::nyl 4’-y1) 1-(2-fluorophenyl)-3-[(3S)-3-
pheény| rP-hQDXlPILOPEI]WE‘W&OW phenyl 2-sulfaonic

acid |[GR, 4S)-4 -(2,4'-dihydroxybiphenyl-4-yl)-1-(2-fluorophenyl)-3-[(3S)-3-
6 hydroxy-3-phenylpropyl]azetidin-2-one

(3R,45)-4-(2',3-dihydroxybiphenyl-4-yl)-1-(3-fluorophenyl)-3-[(3S)-3-
7  hydroxy-3-phenylpropyllazetidin-2-one

(3R,4S)-4-(3,3'-dihydroxybiphenyl-4-yl)-1-(3-fluorophenyl)-3-[(3S)-3-
8 hydroxy-3-phenylpropyl]azetidin-2-one

(3R,45)-4-(3,4'-dihydroxybiphenyl-4-yl)-1-(3-fluorophenyl)-3-[(3S)-3-
9 hydroxy-3-phenylpropyl]azetidin-2-one

(3R,45)-4-(2,2'-dihydroxybiphenyl-4-yl)-1-(3-fluorophenyl)-3-[(35)-3-
10  |hydroxy-3-phenylpropyllazetidin-2-one

(3R,45)-4-(2,3'-dihydroxybiphenyl-4-yl)-1-(3-fluorophenyl)-3-[(3S)-3-
11  |hydroxy-3-phenylpropyllazetidin-2-one

(3R,4S)-4-(2,4'-dihydroxybiphenyl-4-yl)-1-(3-fluorophenyl)-3-[(3S)-3-
12 |hydroxy-3-phenylpropyl]azetidin-2-one

(3R,4S)-4-(2',3-dihydroxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-[(3S)-3-
13  |hydroxy-3-phenylpropyl]azetidin-2-one

199



4'-{(2S,3R)-3-[(3S)-3-(4-chl orophenyl)-3
- hydr oxypropyl ] - 4-oxo- - 14
W(p)h(msmhazaati di n-2-yl }-3' - hydr oxybi phenyl - sul f por/osao4/a37715
-{(2S,3R)-3-[(3S)-3-(4- chI orophenyl)-3

- hydr oxypr opyl ] - 4- oxo
[ila K

Fphenylazetidin-—2-

aci d ' [(BRPY-5R3 :9-1%5(@& ‘g O kA A R
- hdr ky enylprogy. aze@L n-2-one

pheny | ([@RetS)et-(3,4-dihydroxybiphdnydxdy i) g Hérijuorepheny H-Gri(2S)-3-
aclisd |hydroxy-3-phenylpropyl]azetidin-2-one _

4" - { (28 R348)-8(1,1 3 ydioxybiphhylr gz?ﬂwlﬂu&oﬂmﬂ? Pyl
ngs ?;«pydroxylz -pRBSy 0P giAeadin-22on¢ } - 2' - hydr oxy enyl
-Su dihydroxybiphenyl-4- 4-fluorophenyl)-3-[(38
ot ?%df%fssz i&%ffhoﬁzﬁézeﬁﬁ‘i &éﬁen@ RS Jé O

=4 UA I

] = GXybiplk

O AR R e

is H R2 iS. CI R4 IS C]—|and R5 IS POH(l e. Table 3,

ORMET

gﬁﬁ:_cﬂir ﬁgtMe £Bmb&adR ARLISQNSy ABkHRsh B¥FdHdud PHP

whéteir{ R25, 13 R 48H] R3B)0ORag@RE i Dighpeitehi k) Tablhydoexid) nogyding
|]-4-axo-1 - -
top'%?'éwglﬁg‘ést‘?eglnﬁd by gl youss ofTables%y bi phenyl - 2- yI ) phosphoni

C acl

(47-{(

:lS S-anhydro-1-(4'-{(2S,3R)-1-(2-fluorophenyl)-3-[(3S)-3-hydroxy-3-

IRkopial4 %§3az€=ﬁélﬁ -G &%ﬁ PRSI phedy 1Y 940 A Y

H=4=1¢

L2

§p 1.5- %ﬁ%&y 1 "(‘4* f\bﬁ) ﬁluoroghen 1);3-[(38)-3-hydroxy-3-

I] 4 q
phényl
Cc acid

(44-{(

hSlefor 9 koazgfidi é}gwhlp eavldaDsglucitol,
Q§)11 5- @rﬁlydro 12(4'- {(28 3R)-1- (2 ﬂuoropﬁenyl) 3-[(35)-3 hydroxy 3-

14-pKoazgtidi 13\ h
(1S)-1,5-anhydro-1-(4'-{(2S,3R)-1-(2-fluorophenyl)-3-[(3S)-3-hydroxy-3-
$iRroBA [-4-880az8tidia-2eyil &i-bpdrexytiphedyhy-ghephwaiioly

[']-4-a
phgny!l

48)41;5-dnhydro-1-(4'-{(28,3R)-1-(2-fluorophenyl)-3-[(3S)-3-hydroxy-3-
Y Ipb Y1 P4-Ykdazétidinypdy 190y hidtbeybiphedy s )yl)tll)fglmﬁlt@l

C acl gn

(46-1{(

18)-1.5-anhydro-1-(4'-{(2S,3R)-1- (2 -fluoro henyl) 3#(33 3 hydro
)

B}q?y]ﬂ 3RazadinChh 9 ﬁp&}s idheRy 1Y %ygm

IJ’-I-L

he?yla

LT 'Lé?zeifﬁﬁ?%“ﬁ%é%ﬁ‘ﬁﬁoxﬁb}i%n% éﬁhﬁsﬁﬁmf

SRg 3

1&% f%h(‘br{&?‘hé%%rhﬁélm SPRRERN)? &?@P “hydenxy-3-

heny propy] -4-oxoazetidin-2-yl}-3'-hydroxybiphenyl-3-yl)-D-glucitol

phenyl
c 2cig

(@ 524l danhydroy 1 {4' X 2HR)- X 3HBluptepheny43-y(3FpA dwdhaxyi3-
Heylpropyll-4-oxoazetidin-2-yl }-3'-hydroxybiphenyl-4-yl)-D-glucitol

-{(2S,
4-1gx0-

(@8)-1 3ty Go~ B(4' 3{(23)BRY- O hElgtophenyiy SL[ GRY-BFiodyddy-3-
hen?lpropyl]-4-oxoazet1d1n-2 -yl}-2'-hydroxybiphenyl-2-yl)-D-glucitol

phenyl
C ﬁci d

@85 Shithydroll 143 2 SR O R BRp Ry 23 Y3 B3OS AR 3-
henylpropyl]44-oxoazet1d1n 2-yl}-2'-hydroxybiphenyl-3-yl)-D-glucitol

(1S)-1,5-anhydro-1-(4'-{(2S,3R)-1-(3-fluorophenyl)-3-[(3S)-3-hydroxy-3-

12 phenylpropyl]-4-oxoazetidin-2-yl}-2'-hydroxybiphenyl-4-yl)-D-glucitol
(1S)-1,5-anhydro-1-(4"-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-
13 henylpropyl]-4-oxoazetidin-2-yl}-3'-hydroxybiphenyl-2-yl)-D-glucitol
(1S)-1,5-anhydro-1-(4'-{(2S,3R)-1-(4-fluoropheny!)-3-[(3S)-3-hydroxy-3-
14 henylpropyll-4-oxoazetidin-2-yl }-3'-hydroxybiphenyl-3-yl)-D-glucitol
(1S)-1,5-anhydro-1-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-
15 henylpropyl]-4-oxoazetidin-2-yl}-3'-hydroxybiphenyl-4-yl)-D-glucitol
(1S)-1,5-anhydro-1-(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-
16 henylpropyl]-4-oxoazetidin-2-yl}-2'-hydroxybiphenyl-2-yD)-D-glucitol

200



(4" -{(2S,3R)-3-[(3S)-3-(3-chl orophenyl ) - 3- hydr oxypr opy
I]-4-oxo0-1- 8

w@b@sphaaet i di n- 2-yl }-3' - hydr oxybi phenyl - 3- yl ) ptiDspivosn037715
c acid
(4" -{(2S, 3R) 3-[(3S)-3-(3-chl orophenyl) - 3- hydroxypropy

-2' - hydr oxybi phenyl - 2- yI

9

M= a‘ﬁh uorophe
oyt tyfﬁgélgﬁ LSt R, REbh i s Ao
D e R T 5%1“&4‘&’%33";@3{ 35*‘2?&2:’%3'

hosphonlc acid

Z‘{agééﬁ%)(s t% [:&%p%un%s QISCI% dob}p RsEidn 3t Fyd il VAT

wﬁaenykhmt RASHZR Y1sJOR and RAtscBOH @leeTable 3;1ph) ) @sIAL to the
P‘{Sﬂle{S(dzgngH?)l 3l rqvgf-Tablest-chi or ophenyl ) - 3- hydr oxypr opy

IJ4
phfnyl

s

oz Eﬁz&ﬂ I&)ﬂf’h%é%@f o

\/ U.\/I U

(4 -{(

1124-

KPPy GR on
RSB i‘;%?&ii’f Gprn Y- bRyl doy

phenyl
c 3cig

AAE2Y.8R 1 2(2«,ﬂupr<33hcmglha d3Pi3ptmeskigry->phenyirreBYirani
oxoazetidin-2-y1}-3'-hydroxybiphenyl-4-sulfonic acid

(4" -{(
[ 144-d

R (BJRB1 {(2-3Mprdphedyl B rSOBHeRlyd)y- Bphamdmuepyii-dpy
oabetidit2-yl}-2'-hydroxybiphenyl-2-sulfonic acid

pheny]
C Acig

RZ(?33 IR 1 42 flubrophefpl 8 138) 3By S plényesnan:

oxoazet1d1n-2-y1 -2'- hydrox b1 henyl 3- sulfomc a01d

(F =g

h h\ll

I]-4-c4>z

t s 22y 1} Zl'hY.ioxybm—h.QQYJFﬁ ﬁlélf\omq ac;,d Y shosahe

r.lllulllyl
C acldg

(47-£(

ff' {‘(QS 3R)-1-(3-fluorophenyl)-3-[(35)-3hydrdxy- 3-p}y1erfﬁprop§fl] 7(
@@amdmﬂfyflh?&hyxir&bwbmheaylr%ﬂﬂfﬁmq acyd hydr oxypropy

1]-4-¢
ph&nyl

4 d(2S,3R 5 1-(3-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
@xardtiiim224d B rhyairoxypirheryled-pHéomd acid y| ) phosphoni

c acid

(49-{(

i'-{(2S,3R)-1-(3-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
BDaddtidiB2{yl BS)hydirédbigtepyiophedfynid acsd hydr oxypr opy

phgny!

I']-4- axqq28,3R).1-(3-fluoro

}ghenyl) -3- [(3S 3-hydroxy-3 phenylpropyl -4-

b2 41 bk Rlignyd sca Y1 ) phosphoni

C dadCl {

(4r, (35

4G fuproghenly st il

azetidins2 hydr Xybip enyl acid opy

phenyl

C :Zr‘lr

1-43- r he
%Zc{gif@ ?&A P-:sh%oxx génylﬁﬁmggg?wﬁ@?ﬁé?

by sul
H,13R4

{233 Rbh-(Gflucenphand)-3AL(3S)AHBIdE ¥y - Rehenylmopyib 41 s
agitidiand-yRe3 Heydobkybiphenyl2apilfong:; acidbw 13)

accoro
Tall e

4'H{@23,8R}-h€4{flustdphomd)-8¢{3S)Sech3llyoal-3-phenydpropyl]-4-
dikoazetidin-2-yl}-3'-hydroxybiphenyl-3-sulfonic acid

(3R 4%

Ayl

a - 24 TR) S ATRO LS Rey)- BBy =Ky ¥ dy-3-phamiprapy A e
d‘1r§2 yq-} 3'-hydroxybiphenyl-4-sulfonic acid

{fZS’ﬁ'ﬁj'Y 774 'ffﬁBdeh@rfﬁ)ﬂUg)‘? “fiydroxy-3-phenylpropyl]-4-

16  loxoazetidin-2-yl}-2'-hydroxybiphenyl-2-sulfonic acid
4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
17  joxoazetidin-2-yl}-2'-hydroxybiphenyl-3-sulfonic acid
4'-{(25,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl}-4-
18  joxoazetidin-2-yl}-2'-hydroxybiphenyl-4-sulfonic acid

201



(3R 4S)-4-(3, 3" -di hydroxybi phenyl -4-yl)-1-(2-fl uorophe
nyl)-3-[(3S)-3- 2

WO yas0x548- phenyl propyl ] azeti di n-2- one (3R, 4S) Pd¥/(182044/037715
- di hydr oxybi phenyl -4-yl)-1-(2-fl uorophenyl)-3-[(3S)-3-
3 ydr oxy- 3- phenyl propyl ] azeti di n-2-one (3R, 4S)-4-(2,2

(09273]r A O ERETYR vepbradibiivis S E eong Fop e W
WE&H?%@“ ie >Fy§2 Rhe rpﬂ i /(]“IH/lu)d' k> aHU areorheey! )ov@itﬁ)(a%&rdl?hg to

3- phenyl prop% ] azeti di n- 2- one
th(:@Rsltl&)sdbfmedhyakllrchysj@ T@bltﬂ‘bhenyl 4-yl)-1-(2-fluorophe

n\l\ r/’JC\ 2

ot ol wﬁﬁﬁ{ﬂ%f; pihepdodO5) %%déo’f%éepk§ylar°pﬁll 4

_3ldi ewi 2ryphe d3.[(39).

3- 7 i[$af@RpRI- lp@eﬂat}qrmh@pyloﬁa&%’i)r%hyﬂrsz%%@ enylpropyl]-4-
( 3R, 4P)xodzdtidiB2-ydii-Bivigdooybipbersitr ylphesphonica@id | uor ophe

nyl ) - 34f-(@S)3R3-1-@-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
| y3ir 0xykodzdraanylypy-omldiageipheiyi-42yliph@sphonic acid

(3K, 4“(%* S%l:g M&Bﬁi&)ﬁ?ﬂ)gt{?}m%—ﬂydtbiy B=phénylbtepinrie
nyj) -3 2-y¥}-2'- hyd;coxyblphenyl -2-yl)phosphonic acid

I()édl 4 @4' géiéwh Y%‘; %b%&g;glp i éilgph% § -p(h§n P Ahe

)3 ins2- hydro eny honic a01

ydr kg5 ﬁ@églr V%Wﬂ]*%f%‘t) 3di(33)73-Byglroxy-3-phenylpropyl]-4-

(3R, 49 xoz;zerttghrg -yl)phosphaniqagiq | yor gphe

nyl ) - J4F{@S)3R)-1-Btfluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
i yHr oxXoxodzeptdenHyby-8'phyidtagybiphdiyl-22yliphesglRic acid

4S) - 4-|@2 {@S;3R) My @-uorbpieheBt[(35)y3-hydrek B33 fdhanylpripgtyA-)
-3 ( ~t§t)o 1d1n22-1yY}jB '‘Mrckybipheyy 113 AppHokstiogild abid1- 2- one

(SH, 4~ n,;é )? LIYGHo PRenDh BORIW 3-flydtbky B-ghényibrpyarhe
nyé’) 0 -3 -hyd.roxyb;phepyl -4-yl)phosphonic acid

E)S,)uj( EF@'Ag SZ?W Ox 3bl:(3${3-r‘1§?§ 2= I3 P hien 1Rr01p PIIL]or o]
y -ybp osp c a01
i ydr ox¢ {SQ - Qr%WP %?2&1013@5(%@ -Byflroxy-3-phenylpropyl]-4-

(3R 4 gxoazqtiging?- B vA- ylmahpsphqmqamm uor ophe

nyl ) - F4[-{@S)3R3-1 (3 ﬂuorophenyl) -3- [(3S) 3-hydroxy-3-phenylpropyl]-4-
12 joxoazetidin-2-yl}-2'-hydroxybiphenyl-4-yl)phosphonic acid

(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
13 joxoazetidin-2-yl}-3'-hydroxybiphenyl-2-yl)phosphonic acid

(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
14  |oxoazetidin-2-yl}-3'-hydroxybiphenyl-3-yl)phosphonic acid

(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
15  Joxoazetidin-2-yl}-3'-hydroxybiphenyl-4-yl)phosphonic acid

(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
16 loxoazetidin-2-yl}-2'-hydroxybiphenyl-2-yl)phosphonic acid

(4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
17  loxoazetidin-2-yl}-2'-hydroxybiphenyl-3-yl)phosphonic acid

4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenylpropyl]-4-
18  loxoazetidin-2-yl}-2'-hydroxybiphenyl-4-yl)phosphonic acid
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15 iydroxy- 3- phenyl propyl ] azetidin-2-one

(3R, 4S)-4-(2, 2" -di hydr oxybi phenyl -4-yl)-1-(4-fl uorophe
WmpdoF082Hg 3S) - 3- 16 PCT/US2004/037715

i ydr oxy- 3- phenyl propyl ] azeti di n- 2- one

(3R 4S)-4-(2, 3" -di hydr oxybi phenyl -4-yl)-1-(4-fl uorophe

nyl)-3-[(39)-3- 17

i ydr oxy- 3- phenyl propyl ] azetFAIMS2- one

15}3:?) %g%r%%@défﬁ%g}ﬁyadroxybl phenyl - 4-yl) -1 -(4-fluorophe

i ydr oxy- 3- phenyl pr opg! i din-2-one [00273] Table 18
lists the conmpounds di Io d by substitution of
Forrmula VIl wherein Rl , ois H R4 is OH and R5
is D-glucitol (i.e. Table 3,N 14) accordlngtothe
posi ti ons defined by aII f Ta R?

(rs)-1, 5anhydro|-(4- 3R)d
(3S)-3-hydroxy-3- 1
phenyl propyl ] - 4- oxo,év%r
-yl) - Dgl ucitol R

v{h%@ , b-anhydro-1-(4'-{(2S, 3R)-|-(2-fl uorophenyl)-3-]
3. hydr oxy-3- 2

QY| propyl ] - 4- oxoazeti di n-2-yl } - 3' - hydr oxybi phenyl -3
- D gl uci t ol
3) - tepbesanth wol agd lor heterop(y2 &sBRE; | - (2-f | uor ophenyl ) - 3- |
AESB%- 3- Fsydr 0xV- 3.3
RSBV 8 0% az et i di n-2-y1}- 3 - hydr oxybi phenyl -
R} Yég}es@n@'oﬁs itwel three, four or five residues chosen independently from H

anhydro 12 (4" -{(2S, 3R - | -&2 fl uorophenyl)-3-[
hqlgggn 3Oﬁg,dpwg1yxllqyl Q FzH CF3, CF,H, CH,F, -O-loweralkyl,

| -2
PRIt ST i 2oy o s
lovﬁe(rﬂﬁlyB Bnito, éll?(zfdmiﬂdj (Ih)z?leydiyﬂn)nOSaxb(rﬁ?lfoalyg yﬂkymnymasulﬁnyl
dPa}l*e};l]g@_Dnrﬁg\ﬁényb |a1k?y|)l(s% ogyllsaré{ﬁﬁégg/yé,_a;cy]( gar O)rq?,)éx koxycachYnyl
bR Cafad abomay, Sofa s oo,

pherioxy begizploky,oPO3Hy, -SO3H, -B(OH);_, a sugar, a polyol, a glucuronide and a

hydro-1-(4'-{(2S,3R)-1-(3-fl henyl ) - 3-
,S)%,hm%poiyrg 7( {( ) -1 - ( uorophenyl) - 3-[

Rléhe h@ﬂ@&i@l M&Tﬁ&@&'&ﬁ}tdr@iv@r@mdﬂe}s cBoseh yillepedeh &6 H2
ucl t

by, FOBL ool OCEH Q6 SiyH, CHaE.-Odgreiiomy! ) - 3- [

Il{e}@yr%pr ogﬁ/ﬁ-S 31%%1;%3’2 e¥dra2l<3§oxé/era k}yl CNhy(/:gF OXt)Il?)I Sﬁényl

lowdralkiX, ghnired, hlklyla(nhﬁ) -dlalﬁylamhwdamtdosﬁlﬂonyl alkylammosulfonyl
di_ailgy%asmglﬁ)sulfo (yF kylljsu to R}tflear\{llsz_llfon)[l(a?c? blg}(/d,ra )g(&gz;rbonyl,

carboxyalkyl, carboxamido, alkylsulfoxide, acylamino, amidino, -PO3;H,, -SO3H, -

)-TXuor ophenyl ) - 3-[
-2-yl }-3"TNydr oxybi phenyl -

B(OH),, a sugar, a polyol, a glucuronide and a sugar carbamate;

R* represents one, two, three or four residues chosen independently from H, halogen, -
OH, loweralkyl, -O-loweralkyl, hydroxyloweralkyl, -CN, CF3, nitro, -SH, -S-
loweralkyl, amino, alkylamino, dialkylamino, aminosulfonyl, alkylaminosulfonyl,
dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, acyl, carboxy, alkoxycarbonyl,
carboxyalkyl, carboxamido, alkylsulfoxide, acylamino, amidino, -PO3;H,, -SO;H, -

B(OH),, a sugar, a polyol, a glucuronide and a sugar carbamate;
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9
phenyl propyl ] - 4- oxoazeti di n- 2-yl } - 3' - hydr oxybi phenyl -4

wo yoos/obrgs ucitol (1S)-1,5-anhydro-1-(4 PCT/US2004/037715
-{(2S,3R)-1-(3-fluorophenyl)-3-[(3S)-3-hydroxy-3- 10
phenyl propyl ] - 4- oxoazeti di n-2-yl }-2' - hydr oxybi phenyl - 2

I I
R Fegrerenth 0 rpe foumof fseresidiet on 4 Fhrgp Bpvarpiepty frpm
ha(o%@)l -@)ﬁ'yﬁf\;@ﬂkﬁ -Oloweralkyl, methylenedloxy, ethylenedioxy,

phenyl p lﬁ - oxoazetidi n-2-yl} - hydr OXI)(/bI phenyl -
hydyqx)ylcﬁwga ¥k t-(E)IN, CF}3, nitro, -SH, -S- loweralkyl ammo alkylamino,

il Bhiningy SARRGIG AR 'dlaﬁﬁyq&hﬂl%ﬁpm%hﬁyls?mﬁonyl,
ar}lbﬂﬁ)ﬂ&ﬂ) raapy bdrbéxQ &&@Z@ddrlﬁhnl?} 2caylbc}x-y2]'k’yh yaboxathidphalkylkulfoxide,

|.uci t ol d
scy s, SRyOo{ £ Moo P Bphicn mﬁaéﬁmaww@@gwu@m%@ma

e Qpyl ] - 4- oxoazeti di n-2-yl }-3' - hydr oxybi phenyl -
Sﬁg&@@ﬁ%c.tm (I'S)-1,5-anhydro-| - (4

U i{ (RS 3R kylene4n fwhichrome foe moird -CHF- (nﬁ@?be&elbiyctrddwyd 3dicalchosen
QDS LG BBYLL: 4 BORF &L By ki RHOER XYY by

hu 3
N R AT A R e e e e

witly the nnegtscwhatol
(IS léé% E::{a)ﬂ_nﬂ s? %r§5 dixé thmi)L %% é; n}ethoxg'%rix 1885 &H&né(élghexsoi{ R
anlITER ydonudéwh }OH SXPRZRWeHI] 203bwerdlkyh) MikoaxyddbaiyenBI(OH),,

| uci t ol
-PQ%Hfzer SgobHBrC&'ﬂ?hydro l-(4"-{(2S,3R)-1-(4-fluorophenyl)

-3-[(3S)-3-hydroxy-3- 1
phenyl propyl ] - 4- oxoazet-2 yl }-2' - hydroxybi phenyl - 3

2o Ch49k t 3 2,3 thieny resid
QN g LRIty i Y, SR T USSR o
(3§ 8(5)1%314 If@ldf-aﬁ(&yd@s 111@ cannot be replaced by -S- -S(0)-, -SO;- or -O- ; and

d d
o M AL ToPBRE3SH S ) e MBI it
cathaic! osed by substltutlon of Formula VIII mhereln Ris

F, RRis H R4is OHand R5 is SOH (i.e. Table 3, row
15) according to the positions defined by all rows of

Tabl

2 {%fémﬂ%quf%n?wuorophenyl) 3-[(3S) - 3- hydr oxy- 3- phe
nyI propyl]- 1 R\ =
oxoazetldln 2 yl }-3" - hygroxybi phenyl - 2-sul fonic acid
4'-{(2S,3R)-|-(2-fluoro 1)-3¢ (3S)-3-hydroxy- 3-phe

nylpropyl] 4- 2 oxoazetidi n-R=f}-
- hydr oxybi phenyl - 3-sul foni claqid 41-_{(#S, 3R) -
-(2-fluorophenyl)-3-[( ydy px \’3_/ enyl propyl ] - 4-

wherein

O represents an aryl or heteroaryl residue;

Ar represents an aryl residue;
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3 oxoazetidin-2-yl}-3" -hydroxybi phenyl - 4-sul fonic acid
4'-{(2S,3R) -1-(2-fluorophenyl)-3-[(3S)-3-hydroxy- 3-phe

woydosnopys | -4- 4 PCT/US2004/037715
oxoazeti din-2-yl}-2'-hydroxybi phenyl -2-sul fonic acid
4'-{(2S,3R) -1 - (2 fluoro

Rorfse%eé{t% i o iEe OO G s o B ehen Bdebi ity frgem
ehﬁZﬁﬁf@wéralky’ll fouRR EnyCF8 -G 350 3owdkoxy - 3- phe

ropyl ]

mgmﬁa ot lepationy. gtk N ARy nittnr SHardt o

lowega{llg)ﬁu%plgéh%lﬁx}wn@ [llc'iggg)lm%lnﬂ,yagngc))(s}}ﬂfgn%lhalk llammosuﬁ)nyi
dlz]kmﬁﬁﬂﬁ(ﬁiulfdhﬂ Akylsulfond], -yl fonyh iapyl eeiyboxds; slikbwaitonyl,

Cm‘{wslkxh)cﬂb%@n\dpu%}kﬂﬁﬂwe) -agylaming, amidipey nhepylsberyl,y
pHBEOP e PO, SQut BOH, 4 sugar, a polyel, a elucuronide and a
su@ﬁr({a(r%eﬁa) | - (3 fl ugro ; I I i

en I ox - en r A -4-
R Saehis anb 3o fireca o on b UBB AL PrO T httpendently fiom i
ha‘}o%eh( 4513 @wéralf(gl' UGFQHOOWE‘ )@]%H?’ CHoBSD-RBwydkAxmethyRAdioxy,

pr opyl | oxoazetid
et}lylﬁhednw bydrokylhwesplky?.--EN, Qfm mtrng@I -S-loweralkyl, amino,

alﬁ%a%xﬁrgggsaﬁzl 1%% e]:rrlnlfllggu onyPXik%'lam&cgs%@m}% 5’ Xﬁ(ﬁlﬁ}%ng’suﬁh&yl
alﬁﬂ@fﬂf(ﬁ%’l 3R{]s@fcﬁﬁ|y} ,aéyl; arBHgX Mikbpyaohy B -catbokeslkgl, aarbekamido,

3-f 1 uorophenyl) - 3- - 3- hyd 3-ph
al}qylplfgj;@(pg,q ]acxlamgqo, amidino p-PO3 2,)-SO3I[I (-B( H),, a%ugra(r)xg polyc?l &

dibamafdy dr oxybi phenyl - 4-sul foni ¢ aci d
g@éﬂ?%igéag{?? %ga%ﬁ P%morophenyl) 3-[(3S) - 3- hydr oxy- 3- phe
Rhseppsanpy bie, 4wo,tBreexo &g tésidues 2haskn independently from H, halogen, -

ok, ToraalleR RS RdONe SuST BN, CBs P SHL S one

loﬁ%hﬁkﬁ{%{lﬂm‘l&lkﬂlﬂmmo dialkylamino, aminosulfonyl, alk?flammosulfon 1,
oxoazetidin-2 r oxy bi phenyl - 3- sul foni c aci

dmlky{msvmtipnyl @lkylrsuhﬁ@ryimelﬁslfqnysam(lsgyrb@%@éwwt@npjhe
e R B0 shipSsaito, ghviulioids aeylaming. apidinpy Bz ;SO

BOHY,( 28u@R)a polyal; 4 Lluouropide ayd ) sBzak c@Bamatehy dr oxy- 3- phe

l p
ggyxr@arzeé‘fqtﬁ%fﬁm?ﬂﬁ it fiye rasidyesas AT prspy indspendepthyfrem hajogen, -OH,

loweralkyl, -O-loweralkyl, methylenedioxy, ethylenedioxy, hydroxyloweralkyl, -CN,
CFs, nitro, -SH, -S-loweralkyl, amino, alkylamino, dialkylamino, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, acyl, carboxy,
alkoxycarbonyl, carboxyalkyl, carboxamido, alkylsulfoxide, acylamino, amidino,
-PO;3H,, -SO;H, -B(OH),, a sugar, a polyol, a glucuronide and a sugar carbamate;

U? is (C,-Cg)-alkylene in which one or more -CH,- may be replaced by a radical chosen
from -S-, -S(0)-, -SO,-, -0O-, -C(=0)-, -CHOH-, -NH-, CHF, CF,, -CH(O-loweralkyl)-,
-CH(O-loweracyl)-, -CH(OSO;H)-, -CH(OPO3H,)-, -CH(OB(OH),)-, or -NOH-;

with the provisos that
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4'-{(2S
3R) -1 -(4-fluorophenyl)-3-[(3S)-3-hydroxy-3-phenyl propy

wWo 2604/047278 PCT/US2004/037715
oxoazeti din-2-yl}-2'-hydroxybi phenyl -3-sul fonic acid
4'-{(2S,3R) -1-(4-fl uoro

agxoazé’%n gbL (gﬁ)%g ydr oxyigllfeg%d ro?ﬂ’i&iog lfl g%’?gelglglr 8fR4

ardORL e QR0 af aﬁHe ammol, losw;alkﬁeOdowmew@allebwcekrbsmd B(OH),,
substltog‘oaﬁn of Formula VIl wherein RLis F, R is H,
B, o1 #®:is OH (i.e. Table 3, row 16)

according to the positi defined by all rows of
Tabl e 4.
(22 ?]ly‘g%é%%‘g %Bb Hydﬁc%( \bﬂéﬁr@n)‘éﬁres\%m{s @I -thlediy tspité; 3- ph

@md;azmt |-6IH|21~1251§111€}S i8 Uahymmiaympgﬂ@e@w -B=yBiPhoSphoeri O-;
(4?l {%@é 3%)21, Pz aj%c} \é ‘[apgg)begseﬂarated onlyaby ahsmgle

c®@bot; Rh@pPY! 1-4- 2

oxoazet i di n- 2- dr oxybi hen I I hosphoni
(A di*gannot be -CH25H2CH(OH)y whergm e leftyend of %’he)s?rmg 12 the po(int of

atéaéb@%ﬁléggﬁﬁzﬂiaégné J‘ng LPRE 91%119 end df Qﬁ’és.)mr'f’g 1R Poine of Ph

attachaert todhaplznyl $ingd' - hydr oxybi phenyl - 4-yl ) phosphoni c
acid (4
-{(2S,3R)-1-(2-fl uorophenyl)-3-[(3S)-3-hydroxy-3-pheny
3] propyd éﬂ)undlof formula: _ _
oxoazet | }-2' hydroxyblphenyl-2-y|)phosphon|c
acid RL_ =~
(4'-{(2S,3R) -1 -(2-fl uorphejiyl )-3-[(3S)-3-hydroxy-3-ph
enyl propyl ]-4- 5 o
oxoazeti di n-2-yl }-2'-hydroxy —pﬁgnyl-s-ylzphosphonic
acid (4'-{(2S,3R) -1-(2-4! uor R
rhenyl)-3-[(3S)-3-hydr
oxoazeti di n-2-yl }- 2 hyd
acid
(4" -{(2S, 3R)-I-(§ quorophenyI) 3-[(3S) - 3- hydr oxy- 3- ph
whdpropyl]-4- 7 _ _
oxoazetldln-2-y|}-3‘-hydroxyb|phenyl-2-y|)phosphon|c

{(28 3R)-1-(3-fluorophenyl)-3-[(3S)-3-hydroxy- 3-ph
eyl preREsPERLS 4u agyl or heteroaryl residue;

A?%gpggs%}l{s%n%ﬁ T¥idue3’ - hydroxybi phenyl - 3-yl) phosphoni ¢
acl
R( 4 prdseRtS oRE)twho; thieef foue bofineregidpesscho§G@Shdengehtiydyors Hhoh

enyl p

et P e e QEEH ey ST STAF: 22405l isfpriencdioxy,

jeh hyd lo ralkyl, -CN, CF; nitro, -SH, -S- loweralk 1, ammo
?‘ie f?lgéy 3|¥ roxy We u}(’)r opheny3l) 32[(39)- ){dryox - P
Huygdrrpn@,pi}al](yla,m1m ammosulfonyl alkylammosulfonyl dia kylammosul onyl,

agcgfsalzfe x%;rldérr)}lsulfgn}}l acyl ch%E)g})'(,%ﬂ(o& al}y(])ny?, gar?)&&%ﬁ&ﬂ%ﬁ%b%xamﬂo,

alkylsulfoxide, acylamino, amidino, phenyl, benzyl, phenoxy, benzyloxy, -PO3;H, -

pheﬁw 65 ]-4- 6
bi phenyN: | ) phosphoni c

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 H,
halogen, -OH, loweralkyl, OCF,H, OCF;, CF,H, CH,F, -O-loweralkyl, methylenedioxy,
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(4" -{(2S,3R)-I-(3-fluorophenyl)-3-[(3S)-3-hydroxy- 3-ph
enyl propyl ]-4- 11

wo@z@aneigli n- 2-yl }-2' - hydr oxybi phenyl - 3- yl ) phoB@ios2004/037715
acid
(4" -{(2S,3R)-I-(3-fluorophenyl)-3-[(3S)-3-hydroxy- 3-ph

tBYIhSRROBY hidixyldkeralkyl, -CN, CF;_nitro, -SH, -S-loweralkyl, amino,
oxoazeti di n-2-yl }-2' -hydroxybi phenyl - 4-yl ) phoSphoni €
alkydempino, dialkylamino, aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl,

st b A Rhon L BRB NS o b Y i o,
alRNOALAd]i dbyRmithd, 2atidiby LPOXHRI-S0YB(OHY), hRhgE PISSIVE), a

acid
glpenropide andrpugar CADANAST ophenyl ) - 3- [ (3S) - 3- hydr oxy- 3- ph
enyl oo - 4 .
Roi%a@%t%%f— ?“}? ©3' - hydr oxybi phenyl - 3-yl ) phosphoni c
R¥akprefehts one, two, three, four or five residues on Ar chosen independently from

hydfday haoaen, TGH loweraltyls O towerdiky]. ethy ohediony ethyfenctioxs,
hw@&&qm, 2eX ler nivdrspxyRiiphenwy 4myihe, RNagRRR0! C
diglkylofrias @iposulfonyls alkpamptesnifony Sliglkgspishifetrybaikdsybfonyl,
e ropyl]-4- 16 : .
oS USRI, <8ty akoxpssponslorRRRGIIoL. SHTopEHBL Bl lolfoxide.

ac¥Bintino, amidino, -PO3H,, -SO3H, -B(OH),, a sugar, a polyol, a glucuronide and a
4'-{(2S,3R)-| -(4-fluorophenyl)-3-[(3S)-3-hydroxy- 3-ph

sugpg/Fasbapale; - 4- 17 . .
UZ%{(%Z@E)'-a%ﬁén%'i}{ \Which ol Y b(bﬁg‘-%‘ésl Bg’r’e}ﬁa):&f‘&s&’mama&hosen
frér'-54, c2ENZRPOL~, (-0-f H0¢e0ppHEDYH) ,--BiH-( GBY; GFhyGH(R e Benalkyl)-,
i | prop lyb:4_cﬁl($ B - GH o i
Bl 2CP S 9 RO R OB RSB IR

whk i #OASAWMS - A conpound of fornula: wherein

represents an aryl or heteroaryl residue;, Ar
(1) edjassutnCE,aresidued inflé sarobbe Rplaged by eht, sS(EHe ,-SOwmr -O- ; and

e oug~or five, resi dues chosen i ndependent | rom
A HGheS0Rp" i, ST g EhglBe BSRREN onfy b 8ngle
carléar, ower al kyl , net hyl enedi oxy, et hyl enedi oxy,

hydr oxyl ower al kyl, -CN, CF nitro, -SH, -Sloweralkyl,
am no, al kyl am no, di al kyl am no, am nosul f onyl

421 NSRBI S0 ) i L0001 gom scrncr-
-SEONAH (- b SQ) CHAH (03 K)y,at SCHL,C(e@)-h eSGIIHEAH(OH)-, -CH(OH)CH,CH,-
, THOSCE - 283 A R Thd ) NS i RA%hd of the
string is the point of attachment to the azetidinone ring and the right end of the string is
the point of attachment to the phenyl ring.

5. A compound according to claim 1 or 3 wherein U is chosen from
-CH,CH,CH(OH)-, -SCH,CHj;-, -S(0)CH;CH,-, -S(O)CH,CH(OH)-, -SCH,C(=0)-,
-SCH,CH(OH)-, -CH(OH)CH,CH;-, -CH(OH)CH,CH(OH)-, -(CH;);CH(OH)- and
-(CHy)4-, wherein the left end of the string is the point of attachment to the azetidinone
ring and the right end of the string is the point of attachment to the phenyl ring.
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phenoxy, benzyl oxy, -SO3H, -B(COH) , a sugar, a polyol,
a glucuronide and a sugar carbanmate; R2 represents

wor®s/otas three, four or five resi dues chosenpPCT/US2004/037715

i ndependently fromH, hal ogen, -OH, |oweral kyl, OCF H,
OCF, CFH CHF, -0Oloweralkyl, nethylenedi oxy,

h di hy.d kyl o i _SH
T Ty

am nosul fonyl, al kyl am nosul f onyl ,
di al kyl am nosul fonyl, al k)él sul fonyl , aryl sul fonyl,

7.acy| A comppand accandintpip @ay bbeipims LAMsisial kyl |

car boxam do | kyl. foxide, acylam no, amdino, -POH
R,rengfq?f o1e (g(%el)ﬁ(%la}aég’sugar, a polyol, a glucuronide
R&@preseBsOR orabhesidiies; R4 represents one, two, three

pr four residues chosen independently fromH, hal ogen,
Rl repygsentsors oitepresidussy dder al kyl , hydr oxyl ower al kyl ,

5 i - =Sl ower al kyl, am no, al kyl am no,
Rdﬁgﬁeﬁ%ﬁnﬁ%%&%@@% fonyl, alkyl ani nosul f onyl ,

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

acyl , carboxy, al koxycar.b car boxyal kyl ,
8.car b‘%‘%gmpaB?‘}/%chﬂ#%%fc@Wg&%?E% anmi no, anidino, -PO H
R! reproSidts one B6i@hd; . a sugar, a polyol, a glucuronide

and a sugar carbamate; 203R represents one, two,
Ritepresents o repidud;i ve resi dues on Ar chosen

i ndependent | v. .f rom,hal ogen, -OH, | oweralkyl,
R-WT%%@?%‘ r)?%’(lflu?ieapﬁyl enedi oxy, ethyl enedi oxy,
Rhigpreaxits oneresidy,! , - CN, CF nitro, -SH -S-loweralkyl,

am no, al kyl am no, di al kyl am no, am nosul f onyl

al kyl am nosul fonyl, di al kyl am nosul f onyl ,
g al kyhsulf-a0xd ft%ﬁ}ﬂll%“' fonyl, acyl, carboxy,

al koxycarpbony?, car boxyal kyl , carboxani do,
al kyl sul f oxi de, acyl i di no, -PQBH2, -SCB8H,
-B(OH)2, a sugar, a polywl, apglucuronide and a sugar
carbamate; Uis (C2-C6)- neinﬁlnich one or nore
-CH2- may be replaced by a ' osen from-S-,
-S(©9-, -sO-, -0-, -C(=0)-, - , -NH, CHF, CF ,

-CH( O | ower al kyl ) -, -CH(O4Iovver )-, -CH(GCSO H) -,
_CH(OPO H ) -, -CH((B(G—DR)\- NS R2
provisos that (1) R canngt\'Be\-CN, >; ;

2, 6-di met hoxy or /al e ?‘lt eynelther 0
RSf// R3

wherein

R'and R? represent one or two residues chosen independently from H, halogen, -OH,
loweralkyl, OCF,H, OCFs, CF;H, CH,F, -O-loweralkyl, methylenedioxy,
hydroxyloweralkyl, -CN, CFs, nitro, -S-loweralkyl, amino, alkylamino, dialkylamino,

aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl,

acyl, carboxy, carboalkoxy, carboxamido, alkylsulfoxide, acylamino, amidino,

hydroxyamidino, guanidino, dialkylguanidino, phenyl, benzyl, phenoxy, benzyloxy, a

sugar, a glucuronide, and a sugar carbamate;

R3is chosen from H, -OH, fluoro, -O-loweralkyl and -O-acyl;
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and R includes an -OH, am no, |oweralkyl,

O | ower al kyl, al koxycarbonyl, -B(OH) , -POHr -SOH
w@emspi7242) R cannot be 2- hydroxy when - repr eBenuUs2084/037715

2,5-thienyl residue; (3) adjacent -CH - resi dues in U

cannot be replaced by -S-, -S(O-, -SO - or - ; and

() e S ]
RiShresgyies bl tnes Sy ;%ﬁd‘;lﬁ%ﬁ%%@%@??%rﬂﬁe@%h B Halogen,
OHQ rlmemkﬂ:ynf (f-mwandtlhyl Eﬁ&ylenb@nmy,rhydmybs&rﬁlbyla@&r@ﬂg nitro, -

s Bk e b B il hRca R R o ubaenton.
%gy__sﬁﬂn (%gsﬂ}qnﬂﬁﬂgﬁlﬁrfy[ %mmfoh?i a9 rbaron?' carBYBKGYKY !

| ower al

di
canterbayrlidn aﬂay&miffpxxdth y¢}émmomdlmyphmxy Ibomﬂ,aihklsrtbxy, b@iyloxy,
nitro, Sl ower al k al kyl am no,

a gheat I?ﬁhéﬁﬁr%de el el %/aémam’al kyl ani nosul f onyl ,
RYirgrkachanttdie oHé {Pf resiahdsdhssenfigdupbndeat] |ﬁ‘5aﬁ{ ﬁawgén,, -OH,

acyl , carboxy, al koxg/carbonyl car boxya

k
lowaraﬂi@ﬂarﬁ)d@werallqyylw Ylenadinxy, lavdyorhewisalk gn'@NnGPB nitro, -S-

lo Qvgia@f\sl amenza}ﬂé%lm% %”8’5}1?13?1?9& yakrﬁh%uygﬁﬁd ylai §g8s§1’5mgl
disikyhafiRéslfoftd, dlRplselsan, Sar)ﬂﬁlﬂfonplé\l@cyll duklsexy, éaibldialla)“xyf ive

reS| dues chosen I ndependently fromH, hal ogen, -
dqepikylsotipxide, epfamingrarpiding; plrenyl, benzyaihgnee) ¢ benzyloxy,

NP ¥y{-omer al kyl , -CN,
@aﬂ @W&@@a S‘%%Fge\{/fg{rdg E gmxﬁtg% ?I(kyl am ng
Rbis &, ky C@d'nhyalmcadjmrmfmﬁsmﬁske- tcad;dvyﬂl -arembesl rirrgwyith R’;

fonyl alk sul,. f.on yl sul fonyl ,
REESIT eaPEESS e Rk e TRR B Al kyl
Rtﬁrah%f émdé@bheﬁ{vhﬁ RS bk ROXrHiR a SBEMHIFVN ) seRéhi- ﬂieﬁﬁbered'?@gH
, -S , a sugar, a polyol, a glucuronide and

angl sugar carbarrate R4 represents one, two, three or

Xfour es| dues chosen i ndependently fromH, hal ogen, -
is'dn anio

10. A compound of formula:
R1a\/
N
N—
4a
R (\\ __ R2a
\
e \ 7/
R5a = R3

wherein

R* represents one or two residues chosen independently from H, halogen, -OH,
loweralkyl, OCF,H, OCF;, CF,H, CH,F, -O-loweralkyl, methylenedioxy,
hydroxyloweralkyl, -CN, CF;_nitro, -S-loweralkyl, amino, alkylamino, dialkylamino,
aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl,
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OH, | oweral kyl, -O1oweral kyl, hydroxyl oweral kyl, -CN,

CF nitro, -SH, -Sloweralkyl, am no, alkylam no,
wolb@sloyi2asni no, ami nosul fonyl, al kyl am nosul f onpeT/US2004/037715

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

acyl, carboxy, alkoxycarbonyl car boxyal kyl,

r bgxam d IsufOX| L&l 0,
acyil OKY» Car qg) %q)xy L) uaérg?o 'al élfég‘d’g Eﬂnc 0, %nrﬂd‘an pl:llenyl
b@ﬁyh @h&i@gﬁrbeﬁ@ﬂbﬁﬁate R represents from one to five

resi dues on chosen i ndependently from hal ogen, -OH,
I ovver al kyl, - OI ower al kyl , net hyl enedi oxy,

s T R

am nosul fonyl al kyl am nosul fonyl,

di al kyl am nosgqglf yI abkwyl sul fonyl , aryl sul fonyl,
OWI@( ﬁ‘x% ﬁohyl ,kfcar boxyal kyl ,

car boxam do, aI kyI sul f oxi de, acyl am no, am dino, -POH

, -SOH, -B( B a su jar, a pol yol , a gl ucuroni de and
amal thelgther tar a(ré:chc@er) na]lepgndentéy framihyidedgenistlogen,

(?I—%_ Fovgegeel_byciH -b-lgab%ra & I%relgtk?léf(?e%(?)y ﬁ adi gévleraﬁﬂ? S%%L"grlzo nitro,
sCﬁwerang,}F Qnine\/\ﬁkﬂbiﬁylia dial i) aﬁ’x\ﬁﬁbﬁﬁﬁb I, alkyfahiif&@ fonyl,
)-, -CH(OB(OH) )- . Wth the

d@kgmémogsdﬂnayl Ql@s&l(;qll)forws ceayipgtonyh acx’ssxpaﬂzow, earhealkosy ;
cerrh I g«g aﬂp)@ﬁ&ﬁ;u a (?qulﬂ n‘é@\éﬁb | FH&%SI &éﬁ a;?{%q?@ benzyloxy;

al koxycar bonyl , -B(C]—|)2 -PO H or -SO H group; (2) R
cannot he 2- hydr Xy. when - repres ts 2Nyl
Qrigghosge from digest BedthrO- . “NHgi 1 %}él\ﬁ'& Qf‘%@ -CONH-,
ac S ~@EXo)R! -NHCONK4) -OCONH- and -
}[Hg?ga %Z{ES%I(C O) ég@o),. re)sqlduegq n cannot be o
N$Kpa0at ed only by a single carbon; and (5) U cannot be

-CHHCHOH)-, wherein the left end of the string is
the point of attachnent to the azetidinone ring and

Alif 6h6s'eﬁ! %nﬁ@?to@zo'}llﬁl@roﬁ&rbbm 10substithted apigil 6f 2 of 2@tdrbedsnaibstituted

to the phen rin : AconPound of formula: wherein
aryl, substltuted arylalkyl and oxaalkyl of four to fifty carbons; and, when Q is a direct

bond, -C(=0) or —O(C=0)-, A may additionally be methylene;

Ris C; to Cyo hydrocarbon or forms a five- to seven-membered ring with A or R0
R'is alkyl, forms a double bond with A or forms a five- to seven-membered ring with
RS:

R'! is alkyl or together with R!% or R forms a second five- to seven-membered ring; and

X is an anion.

11. A compound of formula:
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represents an aryl or heteroaryl residue; Ar
represents an aryl residue; Rlrepresents one, two,
wo boos@472iour or five resi dues chosen i ndependeptt/ysinoos771s
H, hal ogen, -OH, loweralkyl, OCF H OCF, CF H CHF,
-O- | oweral kyl , net hyl enedi oxy, ethyl enedi oxy,
hydr oxyl oweral kyl, -Q\, CF nitro, -SH -S-|oweralkyl,
am no, al kyl am no, dRa Mo, am nosul fonyl,
al kyl am nosul fonyl, di al Kyl an)I nosul f onyl ,
al kyl sul fonyl, arylsulfo cyl, qarboxy,
al koxycar bonyl, carboxyal kyl , r hekani do,
al kyl sul f oxi de, acyl am no, am , phenyl, benzyl,
phenoxy, benzyl oxy, -PQ4b , -B(OH) , a sugar
a pol yol, a gl ucuronid : 2b
represents one, t thrﬁ
ower al kyl

chosen i ndepende

OCF H, OCF , CF .

met hyl enedi oxyR® yl enedi oxy, hydRBxyI ower al kyl ,

-CN, nitro, -SH -S-loweral kyl, am no, alkylam no,
whgireihky| ani no, ami nosul fonyl, al kyl ami nosul f onyl ,

g al 1 N0 I I
RIS ILNS e ShdhsplcBiy B 3ol o
loweralkgk aDCHG, @(L‘R;yca?uﬂfmiﬁjeo lawgtabayl, mnr;thyalmednm,

- PG3H2, 3 a_pol
g risE . G i -SaP Rl A, Kkganting, igliyiamino,
amifesditonyl, E‘Ik&%ﬁﬁﬁ&%%ﬁylOdiﬁIkyramnoshIfb@ﬁ, alk @81 £y, faiysulfonyl,
resi dues on -chosen i ndependent|y from hydrogen,

achbcayexy, catblelallqoayxembmlmldo @llybsmfoidry acylamino, amidino, phenyl,
b netlh I enedlbox 108 hyl enedi oxy, hydroxyl oweral kyl, -CN,
CRTY  CROEY PN P rer al kyl , amino, al kyl ani no,

di al kyI am no, am nosul fonyl, alkyl am' nosul f onyl ,

d| al kyl am nosul fonyl , al kyl sul fon aryl sul fonyl ,

R’As ghoser Fiopbily OBy gL lodisialkyl @i 3?%‘1; kyl

car boxam do, al kyl sul f oxi de, acyl am no, am di no,

- POBH2, - SQBH, (1 , a sugar, a poI yol , 2

orglof @I} P et Bivdis B Sargiathe otebrwedf® * (K'Y and B are chosen

- Ce) - whi
indespasly g BviRare e oeRb R, (PRRRIE O-4RaRf, oy
metﬂ]}’/l’enecg&X}Q:hydfCoaymeralk}NHGN L@, nie, -S-towdtdlky10amino, alkylammo

O | oweracyl) - CH( OH-, -CHOPO H
dilkylam@pd, @@@ﬂ)ﬂfpnyl Q;lkylamqsulfonyl dialkylaminosulfonyl, alkylsulfonyl,

arylsulfonyl, acyl, carboxy, carboalkoxy, carboxamido, alkylsulfoxide, acylamino,

amidino, phenyl, benzyl, phenoxy, benzyloxy, a sugar, a glucuronide, and a sugar

carbamate;
R%%is C; to Cpo hydrocarbon;
R"is alkyl;

R® s alkyl;

12is (Co to Csp)alkylene-G, in which one or more -CH,- residues in said alkylene may
be replaced by -S-, -SO-, SO;-, -O-, -NH-, -N(alkyl)-, -N(phenyl)-, -N(alkylphenyl)-,
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with the provisos that: (1) adjacent -CH - residues in

U cannot be replaced by -S-, -S(O-, -SO- or -O ;
war@s02R48 S-, -S(O-, -SO -, -O and -NH resiBUERES2004/037715

cannot be separated only by a single carbon. 4. A

conmpound according to claim2 wherein Uis chosen from

xS B P
pherStinetd) ~-NRI20)4lHedeCOOMper ei n the left end of the

string is the point of attachment to e ti di none
G ilosndromne OO dhs-GPDRe Sy AN R 2 sugar, 2
enyn 6% 7mepa > (eYasoToNTNeYC rdi ng
gﬁ%h%ﬁ%%uég?c%{g%g@é%%%?@ ch}gé(;s’ear%dfCd rom - Cgl)l%ﬁﬁe
trizHK YDhinmoniuB@ik yCiresidue; S(O)CH CH -, -S(O CH CH(COH) -,
__Swg)- @FECH CH(OH) -, -CHOH)CH CH -, -CH(OH) CH
n s4oreapdy’ cH(OH)- and -(CH )4- wherein the |eft
¥eRAdn@hiohhe string is the point of attachment to the
azetidinone ring and the right end of the string is
the point of attachnment to the phenyl ring. 2076. A
12 onpductonand ofiforgpuiao cl aim 5 wherein Uis -CH CH
CH(OH)- . 7. A conpound according to any of clainms 1-4
wherei n Rlrepr esentsR)rre\ resi dues; R2
represents one or two regldueg, R4 represents one or

two residues; and R5 repri&geni{s one gy two residues.
8. A conpound according to clal Nl_Ldﬂher ein

Rlrepresents one residue; R2 repregents one residue;
presents one

R4 represents one resi cﬁa;‘ and
resi due. 9. A conpound of\

s
=

ch

R5f
wherein
R'°and R* represent one or two residues chosen independently from H, halogen, -OH,
loweralkyl, OCF,H, OCF;, CF,H, CH,F, -O-loweralkyl, methylenedioxy,
~ hydroxyloweralkyl, -CN, CF;, nitro, -S-loweralkyl, amino, alkylamino, dialkylamino,
aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl,
acyl, carboxy, carboalkoxy, carboxamido, alkylsulfoxide, acylamino, amidino,
hydroxyamidino, guanidino, dialkylguanidino, phenyl, benzyl, phenoxy, benzyloxy, a
glucuronide, and a sugar carbamate;
R3is chosen from H, -OH, fluoro, -O-loweralkyl and -O-acyl;
R* represents one, two, three or four residues chosen independently from H, halogen, -
OH, loweralkyl, -O-loweralkyl, methylenedioxy, hydroxyloweralkyl, -CN, CF3 nitro, -
S-loweralkyl, amino, alkylamino, dialkylamino, aminosulfonyl, alkylaminosulfonyl,
dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, acyl, carboxy, carboalkoxy,
carboxamido, alkylsulfoxide, acylamino, amidino, phenyl, benzyl, phenoxy, benzyloxy,

a glucuronide and a sugar carbamate;
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Rland R represent one or two residues chosen

i ndependently fromH, hal ogen, -CH, |oweral kyl, OCF H,
wexes/4ekis H, CH F, -O | oweral kyl, mnet hyl enedi orgT/US2004/037715

hydr oxyl oweral kyl, -CN, nitro, -S-loweral kyl, am no,

al kyl am no, di al kyl am no, am nosul fonyl ,

s@' %' a IS?%S fo&&?ﬁ Q‘{%’:’?’Bﬁy‘l? F‘ersT‘ N8> o%%n%lg%endently from halogen, -

oHan&fa&hllkwyo ToVepARAMnMyleabdiyk fﬂhb’ﬁx@xyl@Wereﬂl@}W &N IOF;, nitro, -
di no, h dr oxyam di no, )auanl di al kyl guani di no,

S- byveqwlkyl br@mpy plkyl@ngm,ﬂ}alk Ring) zg;g@osqifog,lulg &]rkylaanmosulfonyl

e

cafRafs®) akynHoxidyoacyldmiae, aimndfnouphdnyls belmm phlensen benzyloxy,

i ndependently from H, hal oge : gl gweral kyl ,
a SUgAY, Gt %lrwaeaﬁv@@h%rm%ﬁ h@;’& ower al kyl, -CN,
nitro, - S-loweral kyl, am no, al kyl am no,

di al kyl am no, am nosul fonyl, al kyl am nosul fonyl
R‘ds &), ky Cantiydosattoaruy fornml adjes td fevery membeyddgingf witly R’;

car box car boal kox rboxa
RdF Rb‘%ﬁl]‘ﬁro égveateﬁ‘éﬁ’i‘l Iﬁﬁ%b%fﬁ‘i?gfl%gl enyl , benzyl,
RPRGNGY ¥r tdBBRMEYIWRI RS oRARS RE#S a sBodid YRk! @cdlen- aﬁmb@reauﬁ@r
carbamate;” R5 represents fromone to five residues
andhosen i ndependently from hal ogen, -OH, |oweralkyl,
C)Iomeralkyl met hyl enedi oxy, hydroxyl oweral kyl, -CN,
ﬁ? -Slomeralkyl am no, al kyl am no, dial kyl am no,
an1nosu|fony| alkylaninosulfonyl
: dlalkylan1nosulfonyl aIkyIsquonyI aryl sul fonyl
13acy| A'cemppend/o j@ﬁﬁ‘bléalkoxy, car boxani do,
al kyl sul f oxi de, acyl 1 di no, phenyl, benzyl,
phenoxy, benzyl oxy, 8 gl ucuronide a sugar
carbamate and - N R R R8(X 6 is to C20 hydrocarbon

ered ring vvfth R6;
fornse a second
is an ani on. 1R%a A

alkyl or fornms a five- to severy
Ris alkyl or together with R o
five- to seven-nenbereg4di ng;
conmpound of formula: R

wherein

R'? R*® and R* each represents one or two residues chosen independently from H,
halogen, -OH, loweralkyl, OCF,H, OCF3, CF,H, CHyF, -O-loweralkyl, methylenedioxy,
hydroxyloweralkyl, -CN, CF;, nitro, -S-loweralkyl, amino, alkylamino, dialkylamino,
aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl,
acyl, carboxy, carboalkoxy, carboxamido, alkylsulfoxide, acylamino, amidino, phenyl,

benzyl, phenoxy, benzyloxy;
R3is chosen from H, -OH, fluoro, -O-loweralkyl and -O-acyl;

5c iS _Q_A_N+ R9R10Rll X - :
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5a wherein R represents one or two residues chosen

i ndependently fromH, hal ogen, -CH, |oweral kyl, OCF H,
woees4Cks H, CH F, - O | oweral kyl, met hyl enedi orRgT/US2004/037715

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

am no, al kyl am no, dial kyl am no, am nosul fonyl,

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

al kyl sul fonyl, aryl sul fonyl, 209acyl, carboxy,

QG cheeh Iﬁ@wa dﬁ@d’t i@@ﬂcanodo,s aliul sxd}fh@c' @{zNHI-W @(&(mp -CONH-,
am di no, S.an , benzyl enox benz | oxy;

-NHEOer Gtk =0)orD(GFQbr 0(C @G0 H- aaﬁ?pO@HaéW

N{Ilﬁeoﬁf R, R and RlS-QA—NRRRllXandthe ot her
Wo O0f’ R, R and R are chosen independently from
hydr ogen, haI ogen, -OH, |oweral kyl, -OI ovver aI kyl,

A_qgtpﬂ%slﬁg Erg)?rlko;(%/o Cém%g,ar%)éé]l g&e éﬁpﬁ%tedd:lllgll Qﬁz é‘h;(h 6arbons substituted

{l{ﬁﬁtﬁl\x rﬁ%%géla dny{l @ﬂﬁﬂﬁé Wk f gclnf; cng&)/ 5 lajullc% ot heP Q is a direct
bemy LC(=@a)rd1:eQ(C O3t; lAaahykwdd;gonaHy benmﬂl)dme;
al kyl sul f oxi de, acyl am no, am di no, phenyl, benzyl,
phenoxy, benzyloxy; Qis chosen froma direct bond,
R’ QC 0S5 l&d}‘bbarbcrgi' 6kms a fvb-Nbtsevenheridered ﬁmA or R'%;
N H( C=0 -0(CO-, -(COO0, - H-

R- @s:@iﬂqyk fopms a daybietond with A or & erfivier Brsegen-membered ring with
hydr gear bon, substituted alkyl of 2 to 20 carbons,
substituted aryl, substituted arylal kyl, and oxaal kyl

ROfis ikt oit ogéthértwitle R i fommnch seebhfi®@-its sevefliniantiered ring; and
bond, -C(=0) or -0(C=O -, A may additionally be
nethyl ene; RO is to hydrocarbon or forns a five- to

Xslgﬁ nbered ring wwth Aor R; RLO is alkyl, forns

ou]le bond with A or forns a five- to
seven-nenbered ring with R9; R is alkyl or together

1 ith RlO or R9f orng a second five- to seven-nenbered

i ng® SmPoRnd g 41 on. A compound of formul a:

\O

wherein

R?® represents one or two residues chosen independently from H, halogen, -OH,
loweralkyl, OCF,H, OCF3, CF,H, CH;F, -O-loweralkyl, methylenedioxy,
hydroxyloweralkyl, -CN, CF;, nitro, -S-loweralkyl, amino, alkylamino, dialkylamino,
aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonyl, arylsulfonyl,
acyl, carboxy, carboalkoxy, carboxamido, alkylsulfoxide, acylamino, amidino, phenyl,

benzyl, phenoxy, and benzyloxy;
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210R wherein R represents one or two residues chosen
i ndependently fromH, hal ogen, -CH, |oweral kyl, OCF H,
woees4Cks H, CH F, - O | oweral kyl, met hyl enedi orRgT/US2004/037715
hydr oxyl oweral kyl, -CN, nitro, -S-loweral kyl, am no,
al kyl am no, di al kyl am no, am nosul fonyl ,
I3k AN lifo el f .
gl K 4su?q’ %ﬁly%}lﬁ Qﬁypélg* fodjn}q)‘?gga glréﬁdcgj%éc&y
car boal koxy, carboxam do, al kyl sul foxi de, acyl am no,

am di no, enyI be phenoxy lyox [
onpobh™ REAR™ B%ﬁ’oth o R and RS arexchosgn.

%h%p%( ar eyﬁggﬁxﬁ ep;g%%eehfr@{t W%lﬁggrgégﬁe&%%lbgen

nfethylemmang| kydroxylGveralket, aCNy CF 3 nmﬂrcb;ysén‘echalbyy amino, alkylamino,

dhihdatecgna oy R LR oHyons!, alkylsulfony),
akdiRmyNasH! ERBWy, cﬂb@ehf&%!ya'Ehﬂ)@ﬁ&ihfd@nédkylsulfomde acylamino,
al’kyl'sul fonyl | arylsul fonyl’, “acyl, garboxy,

emmidioad poryl, beayh phenvixgobenayleyy aud Ro%i de,  acyl ani no,

am di no, phenyl, benzyl, phenoxy, benzyl oxy, a sugar,

a gl ucuroni de, and a sugar carbamate; Ris . Cto Co
Wﬁlrs@qaébgphyd&@kwnl,, Ris alkyl; R2is (Coto C

§*’23a| kyl ene-G in which one or nore -CH - residues in

g2 YI’(ayI ene may be replaced by -S-, -SO, SO -, -0-,
m’ }J}J( al kyl)-, -N(phenyl)-, -N(al kyI phenyl)-, 211-N
I ﬂ“&’ -N(alkylphenyl) -, -C(=O>, -C(=S), CH=CH,

-C=C-, phenylene or -N (C=0 al kyl eneCOOH|-; Gis
chosen from -SO H, -PQ H, -0-POH, -COOH, -C(N=H)NH
, a polyol, a sugar, glucuronlde a sugar carbamate,
-NRRRX, apd a no or qhicyclic

trial kyl ammoni u ue; nis 1, 2, 3, 4o0r 5
and

R122 js —(CHR™¥CHy) o

R or, when R*® is R'? R'?* may additionally be
(Co to Csg)alkylene-G,, in which one or more -CH,- residues in said alkylene may be
replaced by -S-, -SO-, SO,-, -O-, -NH-, -N(alkyl)-, -N(phenyl)-, -N(alkylphenyl)-,
-N*(alkyl),-, -N*(phenyl),-, -N*(alkylphenyl),-, -C(=0)-, -C(=S), CH=CH-, -C=C-,
phenylene or -N[(C=0)alkyleneCOOH]-;

G is chosen from -SO;H, -PO;H,, -O-PO;H,, -COOH, -C(N=H)NH,, a polyol, a sugar, a
glucuronide, a sugar carbamate, -N* R®R"*R* X ~, and a mono or bicyclic
trialkylammoniumalkyl residue;

R"? is chosen from a direct bond, -C=C-, -OCH,, -C(=0)- and -CHOH-;

R is chosen from -OH and -OC(=0)alkyl;

R" is chosen from -CH,0H, -CH,0C(=0)alky! and -COQalkyl,

jis1,2,3,40r5;

kis zero, 1,2,3,40r5;

nis1,2,3,4o0r5;and

X is an anion.
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Xis an anion. 12. A conmpound of fornula: wherein R
and R represent one or two residues chosen
wo paspendaent |y from H, hal ogen, -OH, | oweral kyP¢T/OS8004%37715
OCF, CFH CHF, -0Oloweralkyl, methylenedi oxy,
hydr oxyl ower al kyl, -CN, CF nitro, -S-loweralkyl,

am no, al ky di al kyl am no, am nosul f onyl

159] kyﬁ&ﬁ@ﬁ@%‘ﬂﬁ%ﬁu a4di al kyl am nosul f onyl ,
al kyl sul fonyl, aryl sykd on acyl, car boxy,
car boal koxy, carboxanmi “al Ryl sul f oxi de, acyl am no,
am di no, hydroxyam di no, {guanf/di no, di al kyl guani di no,
phenyl, benzyl, phenoxy, | oxy, ,@ gl ucuroni de, and
a sugar carbamate; R3 is choseer-p?w H, -OH, fluoro,
-O- |l oweral kyl and -O acyl; R reprepents one, two,
three or four residues gigosen | endently fromH,_
hal ogen, - OH, |oweral kyl R
met hyl enedi oxy, h
S-1 oweral kyl , ami/ho, njfo, di al kyl/am Ro, /
am nosul fonyl I ' onyl , 3
di al kyl am nosuRfdN al kyl sul f onyl , zﬁyl sul fonyl ,

| , carboxy, carboal koxy, carboxam do,

W@?é Wi sul f oxi de, acyl ani no, anidino, phenyl, benzyl,

ROY X0 xid Rifesnely teprasenta ont bIlCMdm'sld@esa:lhdsea ifdegandently from H,
car banat e; 2R represents one t hree,

21
haﬂ@gﬁe 1l nvslbo K Gl (F0F Shiorierallganme hylopediony,
%{l)%%%f\}% y?ﬁe r%il{lgy g__lo{;«;@xtahﬁl SRR, %l%»lammﬁyclilalkylammo

S-'I over al
arﬂm)mifongl Iaydyhnmnmsulﬁdnﬁu Hgallazﬂamnos@fbnyﬂoslkbllsokﬁqﬂyl arylsulfonyl,

Kyl am no al kyl a | f
acé(L l??’[bﬂﬂ”’f%‘ }//yF%rgfl”Faé‘ﬂ P> aw&'g%ﬁ%xlfgr %83(19‘“1“0 amidino, phenyl,
bé;@plbggéd@%ybengﬁg);@%xam do, al kyl sul f oxi de, acyl am no,

am di no, pheny enzyl, phenoxy, benzyl oxy, a sugar,
a glucuronide a sugar carbanate and -N R R R8 X ; R6

R} B R B B R Pshulig GG e

seven- nenbered ring vvith R6; R8 is al kyl or together
with R6 or R7 forns a second,five- to seven-nenbered
ring; and R

R14 R14

R’¢ is chosen from —(CH2R™(CHz) 0 R™ and (Co to Cag)alkylene-G, in
which one or more -CHj- residues in said alkylene may be replaced by -S-, -SO-, SO»-,
-O-, -NH-, -N(alkyl)-, -N(phenyl)-, -N(alkylphenyl)-, -N*(alkyl),-, -N"(phenyl),-, -

N (alkylphenyl),-, -C(=0)-, -C(=S), CH=CH-, -C=C-, phenylene or
-N[(C=0)alkyleneCOOH}-;

G is chosen from -SO3H, -P(O)OH,, -OP(0)OH,, -COOH, -C(N=H)NH,, a polyol, a
sugar, a glucuronide, a sugar carbamate, -N*R®*R"*R** X ", and a mono or bicyclic

trialkylammoniumalkyl residue;

R%is C; to Cyo hydrocarbon;
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Xis an anion. 13. A conmpound of fornula: R wherein R
, R and R each represents one or two residues chosen
wo paspendaent |y from H, hal ogen, -OH, | oweral kyP¢T/OS8004%37715
OCF, CFH CHF, -0Oloweralkyl, methylenedi oxy,
hydr oxyl oweral kyl, -CN, nitro, -S-loweral kyl, am no,
al.k :kalm no, di al kyl am no, am nosul fonyl,
?(%‘ &ri nosul fonyl , di al kyl ami nosul f onyl ,
R&ﬂl,gxﬂkgpl fonyl, aryl sul fonyl acyl car boxy,

ar boal koxy, carboxam do sul f gxi de I am no
RE i ahosen figpeagirect hapd y= Cph@ a%%m@%

1 _ O | oweral kyl and Oacyl ;
Rglg/éﬁ&é'k%ﬁ :g)}gza%aogélg%[@g’chosen froma direct bond,
R}Gs chesén froanEHzOIEHCHzOC(@i)aNHl and @ @palkyk CONH- |

-NHCO-, -CH NH(C=0)-, -0(C=0)-, -(C=0 O, - NHCONH,
jisdoeni4 ‘}a’rﬁd- NHCOO- ; Ais chosen fromCto Co

QCahboN, SPRggi tuted al kyl of 2 to 20 carbons,
1u%ﬁrsrt ituted %ryl substituted aryl al kyl, and oxaal kyl

Xaof ahaemiont 0 fifty carbons; and, when le a direct
bond, -C(=0) or -0(C=O -, A nmay additionally be
nmet hylene; RO is to Co hydrocarbon or fornms a flve-

160 SQAV&®M 8EREihE Ranyi dfltlafn®1, 1R 4;0rBLDS Wherelnk®!, R* and R” are
fornse a double bond with A or forrrs afive- to

chaser fromeltbealegeny ifd. and metoXy.R i s al kyl or toget her

with RIO or RO fornms a second five- to seven-nenbered
ring; and X is an anion. 14. A conpound of formula: R
1nher ai donpoud aededihg tooarsy aficldime 1+4¢9j Duersl Sclwbgreim at least one of

i, nd ndently fromH, hal oge - OH,
R, ?p% dR’ 1§/ chosen from a sugarga rg]lucuromde and a sugar carbamate.

18. A compound according to any of claims 1-4, 9, 11 or 15 wherein at least one of
R!, R?, R*and R’ is chosen from SO3;H and PO3H,.

19. A compound according to any of claims 9-15 wherein R3 is chosen from

hydrogen and hydroxy.
20. A compound according to any of claims 1, 2, 4 or 9-15 wherein R*is hydrogen.
21. A compound according to any of claims 1, 2, 4 or 9-15 wherein R*is OH.

22. A compound according to any of claims 1-4 or 9-15 wherein R’ is chosen from
halogen, hydroxy, loweralkyl, -O-loweralkyl, CF3, alkylsulfonyl, arylsulfonyl,
hydroxymethyl, formyl, cyano, N,N-dimethylsulfonamido, carboxy, nitro, acetamido,
dialkylamino, methylthio, vinyl, methylenedioxy, ethylenedioxy, carboxymethyl,
-PO;H,, mercapto, -SO3H, -B(OH),, a trialkylammonium cation, a sugar and a

glucuronide.

23. A compound according to any of claims 1, 2 or 3 of formula
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| oneral kyl, OCF H OCF, CF H CHF, -0O1Ioweralkyl,
nmet hyl enedi oxy, hydroxyl oweral kyl, -CN, nitro,

wo Bosovenal kyl , am no, al kyl am no, di al kyl am nBCT/US2004/037715
am nosul fonyl, al kyl am nosul f onyl
di al kyl am nosul fonyl, al kyl sul fonyl, aryl sul fonyl,
acyl, carboxy, car boaJ koxy, carboxani do,
al kyl sul f oxi de, acyl m di no, phenyl, benzyl,
phenoxy, and benzyl oxy; is chosen fromH, -OH,
fluoro, -O1 oweral kyl ; one of R, Rand R

is Rl2a and the other two of , R and gare chosen
ogens= | ower al kyI
Yy, Qxy wer al kyl, -CN,
CF, nitro, -S1g m no, am no,
acyl, carboxy, carboal koxy, carboxam do,

i ndependent |y from hydrggen,
di al kyl am no, am al kyl am nosul f onyl ,
al kyl sul f oxi de, acyl am no, am di no, phenyl, benzyl,

-O- | ower al kyl, nethyl en

di al kyl am nosul Rd al kyl sul fonyl, arylsul fonyl,

henpx be I . ; C20 hydrocarbon; R
24 R B REH SIS b o570,

C30) al kyl ene-G i n whi.c e or nore -CH - residues in
said al kyl ene may be rgplaged by -S-, -SO, SO -, -0-,
-NH, -N(alkyl)-, -N(p )-, oN(al kyl phenyl)-, -N

(al kyl) -, N (phenyl) -, -NNsa#kyl phenylfc-, -C(O -
-C(=S), CHCH,6 -C=C, phen | e 2

-N[ (C=0) al kyl eneCOO—|] chosef Tpdm-SO H, -PO H
-0-PO H, -COOH, p& yof, a sugar, a

gl ucur oni de a sugar cirbgmate, -N R X, and a

nmono or bicyclic # ylrammoni urmal kyl residue; R13 is

chosen froma dir bond, -C=C-, -OCH, -C(=0)- and

-CHOH; R14 is oM from-COH and -OC(=0 al kyl ; R15

i s chosen from-®& OH, -CH OC(=0) al kyl and CCDaIkyI;

25. A compound according to claim 24 of formula
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jisl, 2, 3, 4o0or 5 kis zero, 1, 2, 3, or 5, s 1,
2, 3, 4or 5 and Xis an anion. 21515. A conpound of
wo esswh2a8 R wherein R, R and R each represent BCDUOS2004/037715
two residues chosen independently from H, hal ogen,
-OH, loweralkyl, OCF H OCF, CF H CHF,

26, 8RN AR T 2 o 3 e

am nosul fonyl, al kylgm ul fonyl ,
di al kyl am nosul fonyl, kypsul fonyl aryl sul fonyl ,
acyl, carboxy, carboal car kq;oxam do,

al kyl sul f oxi de, acyl am no, am¢ no, phenyl, benzyl,
phenoxy, benzyloxy; R3 is ctosen from Hr?- ()—| fl uoro,
-O-loweral kyl and - O HQyL, S ch sep/fromc

Yal kyl ene -G in which oY € \CH/# residues in
said al kyl ene nmay be répl g€ed by -S—5-SO, SO -, -0-,
-NH, -N(al kyl) - N yl)-, -N(al kyl phenyl)-, -N
(alkyl) -, -NCp N (al kyl phenyl) -, -C(=0)-
-C(=S), CH=CH, Z phenyl ene or

-N[ (C=0) al kyl eneBOOH]-: G is chosen from-SO H,
-P(OOH, -OP(OOH, -COOH, -C(N=H)NH , a polyol, a
sugar, a glucuronide, a sugar carbamate, -NR R R X ,

nd {gﬁgﬁ anapmni umal kyl resi due
7a %a i ano‘Ediﬁ ;&%lglg?%gﬁfo 216R al kyl; Ris

aI kyI R 3 |s choseer\ direct bond, -C=C-, -QCH ,
-C(:O) and - CHOH ;

28. A compound according to claim 27 wherein R'is H.

29. A compound of formula

R1i

wherein
RY and R* are independently chosen from H, F, Cl, CHs, CN, OCHs, OCF;, OCF,H,

CF3, CF,H, and CH,F;
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R14 is chosen from-0OH and -OC(=0) al kyl ; R15 is chosen

from-CH OH, -CH OC(=0) al kyl and -COQal kyl; |j is 1, 2,
wW@2004/00m24%5; k is zero, 1, 2, 3, 4 or 5; and X PGI/@B2004/037715

ani on. 16. A conpound according to any of clainms 1, 2,

4 or 9-15 wherein R1,R2 andR4 are chosen fromH,

hal ogen, -OH  and ﬁEthOXﬁf 17. A conmpound according to
RAchoserciramdt -G, Chl, QEH1OHNRE M, 2d Y288 one of R

si. R2, R4 ' I oni de
Rahsc?% g%‘u%%ﬁ%@%o%%?@%’gﬁﬁo@nggﬁghgz%g%%'t o any
of clains 1-4, 9, or 15 wherein at |east one of Ri,

R2, R4 and R5 is chosen from SO H _and .19, A

3Q30np6l9ﬁalpae%‘g‘i‘°&P¥%“&@ okt ot Whirein s 19:53 Q%@f*@ﬁﬁ R3 is
chosen from hydr&gien hydroxy. 20. A conpound
according to any 'oN(Cl ai 1, 2, 4 or 9-15 wherein R4
i s hydrogen. 21. A ¢onmpognd according to any of clains
, 2, 4 or 9- wherein s OH Q2. A conpound
according to any of clai msN or 9-15 wherein R5 is

| ower al kyl , R2i

-O |l oweral kyl, CF aRK
hydr oxynet hyl ,
carboxy, nit , \
vi nyl, met hy] enedj , hyl enedi ¢4y, car boxynet hyl ,
-POH, ner -B(OH) , a trial kyl anmoni um
cation, aHfg and a gl ucuronide. 23. A conpound
according to any of clainms 1, 2 or 3 of fornula 21724.
A compound according to claim23 of fornmula 25. A
onp [ -] f 5011 A
S onpaunirrRASAcoRnt & Gl 20 Sfrth R OLTHPZ Bt HRER
conpound accordi ng'to im26 of formula

‘§D

HO3S/ =

32. A compound according to claim 29 wherein R is -PO3H; of formula

R1i —
o
N— |
\44 _ R2I
0 \ 7/
HO\//\ : Y4 HO
/P\\ =
HO™ o
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28. A conpound according to claim?27 wherein RL is H
29. A conpound of fornmula i wherein R and R are
wo pabspendgent |y chosen fromH, F, d, CH CN, OQCT/USX0B4/037715
OCF H CF, CFH and CHF;, 219R is chosen fromH, F,
a, CH, OCH, OH B(OH , and SH, and R is chosen

535D B SR o R SR B 80 B

-OH of fornmul a i conpound according to claim 29
wherein RS is - of ormula HO, S 32. A conpound
according to clal erein R5 is -PO H of formula
2203 . A conmpound a ing tg/claim29 wherein R51lis

D-glucitol of fornula 34.N#A%€onpound according to
claim 30 wherein R5lis - f forrrul a Rv 35. RZonpound
accordingto cl ai lR¥h Yn R SQ3H rmula HO S
i ng to cl al whepei nR5i 1i s
O 37) A conpoung acoprdimg to claim
ol of foH@la OH 38. A

ng to claim34 wherein R5 is -OH of
239, A conpound according to claim 34

50OF - OH of formula 40. A compound accor di ng
2 ereinRis -SBH of formula HOS 4 . A
ording to clai mwhereinR5 is - SOBH of

34. A compound according to claim 30 wherein R* is -OH of formula

R1i

R2i

35. A compound according to claim 31 wherein R% is -SO;H of formula

R1|

R2i
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HO S 22342. A conpound according to claim 36
wher ei nR51i s -PBH2 of fornmula HA 43. A conpound
waemsngizeg to claim 36 whereinR is -PO3H2 of fepeTmubm04/037715
44. A conpound according to claim37 wherein RS is
D-glucitol of fornmula ?1i 22445. A conpound accordi ng
to claim37 wherein RS is D-glucitol of formula HO Ju-
3646. A\ comppauinatcending tdickgmi3g vgwyelak db @l d fopmula
wherein R4i' is OH 47. A conmpound according to claim
46 wherein R4 is ort tQ the azetidine ring. 48. A
conpound according to of clains 29-45 wherein R5
is an ortho substitueRn 19. A conpound according to
S a neta substituent.

wherein R5 is a paragsubstjtusgt. LA mpound
according to any of cl s g 5 Whetr€ —anR? R ar e
chosen from H, . p2. Aco cor ding to

cl ai m whereiHp RU' | ~%3. A corﬁl)und according to
claim 29 wher éyr( d sugar is D-glucitol 22554. A
conpound aemfriﬁngto any of clains 1-4 of formula RR
55. A conpound according to any of clainms 1, 2, 3, or
29 wherein RLis Hor 4-fluoro; R2 is 4-fluoro; and R4

3’. S HAOCE)mrl%grE :?t(éébrding to claim 33 wherein R® is D-glucitol of formula

RZi

38. A compound according to claim 34 wherein R’ is -OH of formula

R1i
O 0
N

R2i
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56. A conpound according to claim10 or wherein one of

Rl, R4 and R5 is -QANRRR X ~-QA- is chosen from
W@ thoso4Caydr ocar bon), -O (C to C hydrocar bon)pCEikKo@/037715

to C o hydrocarbon), -NHCO C to C o hydrocarbon) and

oxaal kyl of four to twenty carbons; R9 is |oweralkyl

r b I r 5 and R

39?ake‘§ Xl o@ﬂp Rél%r%}g gnglng\%}geﬁ géo‘l::l a(?}lg%gu :Lﬁ%r

and R taken toget her form a qui nuclidi nium quat: 57. A

conmpound accor di any of clainms 1, 2, 9 or 12 of
formul a 226wher ei and R2 are chosen fromH,

hal ogen, -OH, an hoxy; oR3 i s chosen from hydrogen
and hydroxy; and R is whgSen from hal ogen, hydroxy,

| ower al kyl , -(}Iomerm

alkylsulfonyl and
aryl sul fonyl 5&" S t%i any of
clainms 1, 2, 9 or and R2 are
chosen fromH, ha oxy; R3 is chosen
from hydrogen and h oroxy, and R5 is chosen from
hal ogen, hydr oxy, veral kyl, - O | oweral kyl
al kyl sul fonyl and afyl syl fonyl. 22759. A conpound
according to claim384f fornmula 60. A conpound
according to clai mH of fornula 61. A conpound
according to claimwherein Ris RL ; Rand R are
chosen fromH, hal ogen, -OH, and nethoxy; R12 is to
0) i drfusai d
R T o R G R SO S oy
-C(=0 - or -CH=CH Rland is chosen from - SO3H, -PCBFQ,
a polyol, and a suga

RZi

41. A compound according to claim 35 wherein R is -SO;3H of formula
R1i
O
N
"
R .\\ R
|/ HO
=
HO5S
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62. A conpound according to any of clainms or wherein
R5 is Rl12 ; 228R, R2 and R4 are chosen fromH,
whadosgenys - OH, and net hoxy; Rl12 is (C to C o) ab&yiswes/ 37715
in which one or nore -CH - residues in said al kyl ene
may be replaced by -O, -NH, -N(alkyl)-, -C(=0C> or
-CH=CH; and Gis chosen from SQBH, | -PCBHZ a pol yol
42nd A comparnd amording ralmnid whersind nig P@3Wf@ﬂm¢lﬁal s
1-4, 8-15 and 29-45 herein the substituents at
positionsSand4o t azetidin-2-one are in a cis
relative configurati . A conpound according to
any of clainms 1-4, 8- nd 29:45 wherein the
substituents at positions ,;l% Q 4 of the
azetidin-2-one are in a trang relative configuration.
65. A conpound accogdj ng wexei n the
substituent at position3
the R absol ute conf i \ura Sub&tituent at
position 4 of thesazetirdi n-2-one'Is of the S absolute
configuration. . {A conpound according to any of
clains 1-3 wlherEyp U is i which at |east one -CH - is
replaced by -CfQ¥. 67. A conpound chosen fromthe
group consi sti®ngf: (1) :
(IR -1,5-anhydro-1-(4"-{(2S,3R)-1-(4-fluorophenyl)-3-]
(3S)-3-(4-fl uorophenyl) - 3-
49y dr axppipopyd hecérdix@azdiine 6wReryinJR0T 8 RROYHL; df-fipthulh- gl U
citol, (2) (IS)-I ,5-anhydro-1-(4
{(28 3R) - | - (4- fRyor ophenyl ) - 3-[ (3S) - 3- (4-f | uor ophenyl
) - 3-
hydr oxypr opyl ] - 4- et i di n-2-yl }bi phenyl -3-yl)-L-glu
citol, (3) (1S-1I, drI-(
{(28 3R)-3-[(39)- 3 (4-TTdor ophenyl ) - 3- hydr oxypr opyl | -

0x0- 1- phenyl azet | d =3~ yl}- ' phefyl - 3-yl ) - D
glucitol, (4) (1S5
- (4 -{(28, 3R) - 3- [ ('3$ - (4-f 1 d8r ophenyl ) - 3- hydr oxypr op

yl]-4- oxo-1I-
rhenyl azeti din-2-yl}
ol, (5) (I9)-1I,3H3nhye
-{(2S, 3R)-3- [ (33)>8,

oxo- | - phenyl azeti di n- 2-yl } bi phenyl -3-yl)-D-glucitol,

ydr oxybi phenyl -4-yl)-D-gl uci t
l-(4
| uor ophenyl ) - 3- hydr oxypr opyl ] -

44. A compound according to claim 37 wherein R is D-glucitol of formula

R2i
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(6)
(3R, 4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fl uorophenyl) -
w@a20vsanxsy propyl]-4-(2',3" ,4 - PCT/US2004/037715
tri met hoxybi phenyl - 4-yl ) azeti di n-2-one, 229(7)
(3R 4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl) -
3- hydr oxypropyl.]-4-(3" -
hydr oxybi phenyl - 4-yl )azeti di n- 2- one,
4sg3ﬁy,g§%§lbo&% ot fref %Rgmy&l)av%vﬂe%kéqs nghblw oPRAAR ) -
nercaptoblphenyl 4Ryl ) azeti di n-2-one, (9)

(3R 4S)-1-(4-fluorop [)-3-[(3S)-3-(4-fl uorophenyl) -
3- hydr oxypropyl ] -4-(
met hoxybi phenyl - 4-yl I di p©2-one, (10)

(3R, 4S)-1-(4-fl uorophenyl
3- hydr oxypropyl ] -4-(3"-
ni t r obi phenyl - 4- yl Yaxes
(3R 4S)-1-(4-fluorop

[(3S)-3-(4-fluorophenyl) -

R2i
| uor ophenyl) -

hydr oxy- 3' - net hoxybi phgnyl - 4-yl )azeti di n-2-one, (12)
(3R 4S)-1-(4-fluorophemyd )-3-[(3S)-3-(4-fluorophenyl) -

di n-2-one, (13)
(3R 4S)-1-(4-f Qﬂyl)-s-[(SS)-S-(4-fluorophenyl)-
3- hydr oxypr opyl NG

(hydr oxynet hy W& hen\H - 4-yl ] azeti di n-2-one, (14)

(3R, 4S)-1-(4- fl’o'co'enyl) 3-[(3S)-3-(4-fl uorophenyl) -
3- hydr oxypropyl ]-4-[3' -

(nethylsulfonyl)blphenyl 4-yl]azetidin-2-one, (15)

éS R 4\'2‘%3%8‘&%%{#% / ?%) a{ﬁé o} R 225 Fnbidid RYY grhenyl ) -

napht hyl ) phenyl ] azeti di n- 2- one, (16)

47(33:»]Q y/gf ?@;{é})ﬂ}glgpp;c:cgto ; Optgec?g{rln)463wl[1€(rg§)l{4si %ﬁhg ltout?xr %gguecp Xel 1)mg
(hydroxynethyl)blphenyl 4-yl]azetidin-2-one, (17)
(3R 4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4- flyorophenyl)
483- hyM rcomppubadcprding @' any of claims 29-45 wherein R™ is an ortho
nmet hyl sul f onyl ) bi phenyl - 4-yl ] azetidi n-2-one, (18)
u% S ) - | - bi phenyl -4-yl -3-[(3S)-3-(4-fl uorophenyl)-3-h
ydr oxypropyl]-4-(3" -
hydr oxybi phenyl - 4-yl ) azeti di n- 2- one )
49.3R, Aspmpopd@conlifgtorany of slgiansg-#2 x&ﬁ%rr B jp# Bi§tH spbstituent.
(3' - hydr oxybi phenyl -4-yl) -

50. A compound according to any of claims 29-45 wherein R®'is a para substituent.

51. A compound according to any of claims 29-45 wherein R' and R? are chosen

from H, Cl and F.
52. A compound according to claim 51 wherein R'isH.

53. A compound according to claim 29 wherein said sugar is D-glucitol
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1- phenyl azeti di n-2-one, (20)
(3R, 4S)-3-[(3S)-3-(4-fl uorophenyl) -3-hydroxypropyl]-4-
wo 2s0bpanaexy-3 - (met hyl sul fonyl) bi phenyl - 4-yl ] PCT/US2004/037715
- phenyl azeti di n-2-one, (21) (3R 4S5)-4-(2',3
-di f | uor obi phenyl - 4- yI)-I-(4 quorophenyI) 3-[(39)-3-(

S AT L, 7 7 (7,

enyl)-3-[(39)-3-(4-R'

fl uor ophenyl)-3-hydro pr yl Jazetidi n-2- one, 230(23)
(3R, 4S)-4-(2' -brono-5"> oxyhophenyl -4-yl)-1-(4-fluo
rophenyl)-3-[(38)-3-(4—fIUN%q%henyl)-3-hydroxypropyH
azetidi n-2-one, (24) R?

(3R 4S)-4- (3, 3' -di hyd ; phe\quy-l - (4-f1 uor ophe

nyl)-3-[(3S)-3-(4-

fl uorophenyl) - 3- hydr oxyprgpyl ] azet i dirh- 2- one, (25)

(3R, 4S)-4-(3,3' di/ dryoxybi phenyl -4-yl)-3-[(3S)-3-(4-f

| uor ophenyl) - 3- pytroxypropyl]- -phenyl azetidin-2-one,

(26) ==

(3R 4S)-4-(3,4" -di hydi phenyl -4-yl)-3-[(3S)-3-(4-f

| uor ophenyl ) -3- hydroxypropyl] - .

- phenyl azeti di n- 2-one, (27)

(3R, 4S)-4-(3",5" -di hydroxybi phenyl -4-yl)-1-(4-fl uoroph
5%nyl A <8mpbu) acderdéhg to any of claims 1, 2, 3, or 29 wherein
Rﬂ‘luor%;)henyl) 3- hydroxypropyl]azetldln 2-one, (28)

(SR ax ggr(og

RLQMWﬁ%HQX%B'pheny| 4-yl)-1-(4-fluorophenyl)-3-[(3S)-3-
uor ophenyl ) - 3- hydr oxypr opyl ] azeti di n- 2- one, (29)
R4(13RI dQ)yddexy3' - but oxybi phenyl - 4-yl)-1-(4-fl uorophenyl) -
3-[(3S)-3-(4-fl uorophenyl) -
3- hydr oxypropyl ] azeti di n-2-one, (30)
56 3R A3hm mﬁ@d ac@blampybicRinanylor4s Wherdin 6dc bf RQRORAERY i3 =Q-A-

4-fl uorophenyl)- 3-hydro ro
NI K 2 e 5 e@,‘én o ey o AP (110 Co

PTG ST

ox(a31|Ryl4<8)f04r tb&weﬁﬂyu:afbonﬁ R netdwexalbylmn daydyl dnd/R)’ahd
{%ﬁ? yl)-3-[(39)-3-(4-
lope 3idﬁenyl) 3- hydr oxypropyl ] azeti di n- 2- one,

R’ R!%and R taken together form a diazabicyclooctane quat:

or R, R’ and R!! taken together form a quinuclidinium quat:
—_——

®N

57. A compound according to any of claims 1, 2, 9 or 12 of formula
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(33) (3R 4S)-4-(4

-am nobi phenyl -4-yl)-1-(4-fluorophenyl)-3-[(3S)-3-(4-f
wo pwsophnenyl ) - 3- hydr oxypropyl ] azeti di n- 2- one, p¢B¢$2004/037715

(3R, 4S)-4-(4

- et hoxybi phenyl - 4-yl)-1-(4-fl uorophenyl)-3-[(3S)-3-(4-

fl uorophenyl)- 3-hydroxypropyl] azetidin-2-one, (35)

(3R 4S)-4-[4-(2, 3-d d 4- benzodi oxi n-6-yl ) phenyl ]

-1 -(4-fl uorophenyl) - 3- /
S)-3-(4-fluorophenyl) - yd oxyproeyl] azeti di n- 2- one,
(36)
(3R, 4S)-4-[4' - (di met hyl anmi no) i pfienyl -4-yl]-1-(4-fl uor
ophenyl)-3-[(3S)-3-(4- fluorophenyl)-3-hydroxypropyl ]
azetidin-2-one, (37) ( R
-{(2S,3R) -1 -(4-fluorop -(4-'-r>/0phenyl
) - 3- hydr oxypr opyl ] - 4- £ i di
} bi phenyl - 3-yl ) bor oni ¢ asid

nyI)-3-h9droxypropyI] 4-
}biphenyl-3-y|)phospho?fp
-{(2S,3R)-3-[(39)-3-(4 Qr of
4- oxo- | - phenyl azeti di n-

fi¥r& 3' - hydr oxybi phenyl - 3-yl ) phosphoni ¢ aci d, (40)

prienyl ) - 3- hydr oxypropyl ] -

2S,3R)-3-[(3S)-3-(4-fluorophenyl) - 3- hydroxypropy
Rl hadiROx@-chessnefrony Ha halbget, FOH2 aydl hisitiplxegny| - 3- yl ) bor oni ¢

aci d, )

Ry Cg??&%}%ﬂg"ﬁ%@fi hydroxy; #or ophenyl ) - 3- hydr oxypr opy

Rﬁ Is cﬁoé@ﬁ(ﬁdm Bﬂ%géﬂ %f&"ok?' [Sweralkyl, -O-loweralkyl, CF; alkylsulfonyl and

2-yl } bi phenyl - hosphoni ¢ acid, (42)

MUQHMb@ﬂC>(4 {(28 3R) =3-[(3S)-3-(4-fluorophenyl)-3-hyd
roxypropyl ] - 4-oxo- | phenyl azeti di n-
2-yl }-3" - hydroxybi phenyl - 3-yl ) - D- gl ucopyr anose, (43)

5%.6R) AGofipodnd 4dcdfigRo-any of 3ims3t,(%4 9ok U LO MmN ) - 3- hyd
roxypropyl ] - 4- oxo- Iphenylazetldln-
2y|}b|phenyl 3-yl)- Dgﬁ c (44)

roxypropyl]-4-oxo-|phenyla

2-yl }-3" - hydr oxybi phenyl - QCN
(6S)-6-C(4'-{(2S,3R)-3-[(39) - 3
roxypropyl ] - 4- oxo- | phenyl azeti di
2-yl }-3" - hydr oxybi phenyl - 3-
(68)-6-C—(4'-{(28,3R)-3-[(
roxypropyl ] - 4- oxo- | phenyl a}

y (45)
-fluorophenyl) 3- hyd

wherein

R! and R? are chosen from H, halogen, -OH, and methoxy;

R?is chosen from hydrogen and hydroxy; and

R’ is chosen from halogen, hydroxy, loweralkyl, -O-loweralkyl, CF; alkylsulfonyl and
arylsulfonyl.

227



2-yl }bi phenyl - 3-yl ) - D-gl ucopyr anose, (47)
4' -{(2S,3R) -1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophen

w bgosB4hryglr oxypropyl ] -4- oxoazeti di n-2-yl PCT/US2004/037715
} - 3- hydr oxybi phenyl - 4- car boxylic acid, (48)
4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophen

I H%ﬁﬁﬁﬁi' 1h- 2-yl
5% ) % g%%&&@?{?g{%@@ﬁ%r oxyl |Ilcx:l%a{€i d, y(49)
4' {(28 3R)-1-(4-fluorgd < 3- [(38) 3-(4-fluorophen
yl)-3-hydroxypropyl]-4- oxeazethdin-2-yl}

- 5- hydr oxybi phenyl - 2- car ba e, (50
4'-{(2S,3R)-|-(4-fl uorophen -[(QS 3-(4-fluorophen
_y|

yl ) - 3- hydr oxypropyl ] -4- oxoazeti dN7Tr
} bi phenyl - 3- car bal dehyde, (51)
3 )-3-(4-f|uoropR§n

4' -{(2S,3R) -1-(4-fl uoropheny,
oxoazeti di n-2-yl } bi phenyl -3 boxyl i c ac\d éEi//
' h

yl ) - 3- hydr oxypr opyl ] - 4-

) hen
) -3-hydroxypropyl
bi phenyl - 3- sul f oni
"-{(2S,3R) - -(4-fl

y pxoazetidin-2-yh3
} d, (53)

4 st gphenyl ) - 3-[(3S)-3-(4-fl uorophen
yl ) -3- hydroxypropyl]-4t oxoazetidi n-2-yl }bi phenyl - 3-yl
b- L- gl ucopyr anosi de,

4'-{(2S,3R)-|-(4-fl uorophenyl)-3-[(3S)-3-(4-fl uorophen
yI) 3- hydr oxypropyl ] -4- oxoazeti di n-2-yl}bi phenyl - 3-yl
b- glucopyran03|duron|c acid, 232(55)

6@ { 28 3 é%% $$g£3£6%§x¥%?VHh 3§2y?-(4-fluorophen

}blphenyl 4- carboxyllc gcid, (56)
4'-{(2S,3R)-3-[3-(4-fl uorgphenyl ) - 3- hydr oxypropyl ] -4-o0
xo- | - phenyl azeti di n-2-yl }
" - hydr oxybi phenyl - 3- sul f oN
-{(2S,3R)-1-(4-fluorophenyl) -
) - 3- hydr oxypr opyl ] -

4- oxoazeti di n- 2-yl } bi pheny
6-0-(4

acid, d57) 6-0 (4
NH48S) - 3- (4-f 1 uor opheny

[)\D-glucitol, (58)

) 3- hydroxypropyl]
} bi phenyl -3-yl)-D-g ayr anose, (59) nmet hyl
4'-{(2S,3R) -1 -(4-fl ophenyl ) -3-[(3S)-3-(4-fl uorophen
y

}

| )-3- hydroxypropyl]-4-oxoazeti di n-2-yl
bi phenyl - 4- car boxyl at epH

61. A compound according to claim 11 wherein
R"®isR":
R? and R* are chosen from H, halogen, -OH, and methoxy;
24 (C¢ to Cyp)alkylene-G in which one or more -CH,- residues in said alkylene may
be replaced by -O-, -NH-, -N(alkyl)-, -C(=0)- or -CH=CH-; and
G is chosen from -SO;H, -PO3H;, a polyol, and a sugar.

62. A compound according to any of claims 11, 14 or 15 wherein

R¥isR'?;
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(60) et hyl
6-0(4'-{(2S,3R) -1 -(4-fluorophenyl)-3-[(3S)-3-(4-fluor
W@ plvsioyi2ys 3- PCT/US2004/037715
hydr oxypr opyl ] - 4- oxoazeti di n- 2-yl } bi phenyl -3-yl)-a-D-g
Iucopyranoside (61)
fR 4,2S, 3R) - | (4 fluor opherﬁ/lgndSIngtLSS) 3-(4-fluorop

3 2k ehossay e halogen, -O 0Xy;
¥
R"‘%f’f%% SIS IR PER S SR B g
bm;alacmeylyti)a,z-NH-dJrN(alkyl)- -C(=0)- or -CH—CH
2-yl}-3' -hydro honlc aC|d, 63
Ggs XI{(%SQ%ﬁQP%%QS‘ﬁE bﬂa‘g’)tff Qly@l?,’a%cf yl ) -3- hydr o§<yp)r opy
|']-4-oxo- I-phenylazetldln-

2-yl }-3"-hydroxybi phenyl -4-sul fonic acid; and (64)
63 0di Arpompound according to any of clalms 1-4, 8-15 and 29-45 wherein the

Lé)ﬁ g’%g%l"fsb%"é’ﬁﬁ[a&g fghe( azeti 1%%—8196%?@% 4 o8 AL Mﬁg&%ﬁon.

2-yl}- 3" -hydroxybi phenyl - 4-sul fonate. 68. A conpound
according to _any of clainms 9-15 wherein

64 har frerortPorEdReCORHR® It A o chid 4, 8> and aﬁe{%ﬁg}aﬂéﬁmﬂéﬁal
f
st BTG QLGB 4 4G (R SAMBANGNGE B lasls feeRRY ©

or 67 and a
cffigurmioaut i cal | y acceptable carrier. 70. A
phar maceuti cal fornmulation according to claim69
additionally conprising an inhibitor of chol esterol

691 0SXNLRERuAd ac700rd1 Rhakipeewhéreal thé QibdHhRhi APosition 3 of the
according to claim70 wherein said inhibitor of

mhd‘“@ -0¢ bl oftihoR pheohes cenfigrationianbitgombatittert whBesition 4 of the
g %0 i Ofﬂg' é Oxllbﬁha(g maceutical formulation
B]V H% % il F]Fﬁ SFEMFUEE 8 HMG- CoA reduct ase

[ nh| bitor is chosen fromt he group consi sting of
| ovastatin, sinmvastatin, pr avastatin, rosuvast
Giralivpgne o

66rev adtepnneund penopding trany of ckipy A whsrain (hisiGy:
Wi'l AR La?ttdn@ Cﬁeﬁ\r/f‘@ l?&eh% KibMast atin, carvastatin,

1Vas atin, gI envastatin and dal vastati n.
73 A pharmaceuti cal formul ation accor di ng to claim®69

6nddi Al cangdouyd elsken ifidhne @toupaassistapeotbi | e aci d
sequestrant. 74. A pharnmaceutical formulation

d h | b
(BETR-L oot 16 S B b oRoah e G bl GanSraeng)--

AT Tl kel s s

) (1S) 1,5-anhydro-1-(4'-{(2S,3R)-1-(4- ﬂuorophenyl) -3-[(38)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxoazetidin-2-yl} biphenyl-3-yl)-L-glucitol,

(3) (1S)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-3-yl)-D-glucitol,

4) (15)-1 ,S-anhydro-l -(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-4-yl)-D-glucitol,

(5) (18)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxo-1-phenylazetidin-2-yl}biphenyl-3-yl)-D-glucitol,

(6) (3R,4S)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-(2',3',4'-
trimethoxybiphenyl-4-yl)azetidin-2-one,
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75. A pharmaceutical fornulation according to claim69

additionally conprising at |east one nicotinic acid or
waolesoswasy e t hereof selected fromthe group coPsSi/FE2008037715

of nicotinic acid, niceritrol, nicofuranose, acipinox

and m xtures thereof. 76. A pharmaceutical formul ation

(T3 AR O b - EORE PRI S8t or b et B ab P oy IRAC -
h)t?{ﬁg,b){,gﬁﬁgh%l I&Raﬁtlgﬁa—! gpeeutical fornul ation according
O claim?<76

erein sald peroxi sone
(8P(3R, 48)911§4<ﬁhu0w@henbdl M(3B¢66(Etfhr0r@fphﬂ) -adtydvatypropyH-4(3'-
flbrl i a@f?&'é‘ilve 78. A pharnmaceuti cal
mF’i?F‘PFB 4 PUI RS> cl ai m 77 wherein said fibric
(9§g3}@| 4§)°A1J(mﬁlbxﬁ,he@lﬁ@l[@@?@d@fﬂmmﬁym%@r&@ﬁﬁdpsﬂ]mgs

f'enof i brate, clof enfi'brozil, ciprofibrate,
mbpayhipheaykd-yblarstigin-Broate, b| nif brate, lifibrol and

A Bl SR PR asalo> Lo SR ERinse PR bl s
mqaslpﬁ&gllasylwzeﬂldlﬁ&t@fe transfer pr otein (CETP)
nhi bito rmaceutical formul ati on accordj rhg(4'

(b 45 @ﬂm"*“‘“ﬁ“ﬁ T Srortinueramgem b dadiooREPY
h)?cg(?)%?' ql&ﬂgﬁ}yb? he gﬁ{ﬁe‘ﬁﬁ 2%&%1 A pharnmaceuti cal

|onacor arm 69 additionally
(1@9) @R, #S)- h4g4-ﬂhoﬂophetyl)e31-@(33¢yt(édhmquhenﬂmdiydmxgpmpyl] -4-(4'-
%I transf aseéﬂg‘?ﬁ i nhibitor. 82. A pharnmaceuti cal
vipglomhery - srDareEd ARt o cl ai m 69 additional |y
(1@2(@1{ 1§)-1\g ﬂhml ?ﬁéiyl)oxlmby qulﬂ{fé%'ﬁhﬁn}ﬂ% ydm%?;gmﬁyl] 4-[3'-
armaceuti cal formil ati on accord ing to claim

(mesmtmﬁblmﬁnylébﬂﬂazchémf%?ml ycenmi c agent is a

R R T L IR
(rﬂétﬂj’lﬁﬁlﬁﬁly%%@lh}ﬂ 4@1@9&&@)@-@@1‘9 pr oliferator activator
tor Ist is selected fraomthe

(1csa, 48 hBRorBERTIY K3 ha-CHpOGREBEBA ERSPrOpYIl-4-E4-2
e e Wherein the at least one

(lioy BRy4SE b{(ﬁ-«ﬂuagxphenyll)ﬂ H03 Sy g ertflvonerthenid -8 dydascypropyl]-4-[4'-

O RETO PSP F i 8 Bistor di ng to <l af m 85

(Whesress)-1 Jﬂtﬁlﬂ%@%heﬂﬁ) SERBERB U TRk HREY)-8 MHYidfoxypropyl]-4-[4'-

(methylsulfonyl)biphenyl-4-yl]azetidin-2-one,

(18) (3R,4S)-1-biphenyl-4-yl-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-(3'-

hydroxybiphenyl-4-yl)azetidin-2-one,

(19) (3R,48)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-(3'-hydroxybiphenyl-4-yl)-

1-phenylazetidin-2-one,

(20) (3R,48)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-[3-hydroxy-3'-

(methylsulfonyl)biphenyl-4-yl]-1-phenylazetidin-2-one,

(21) (3R,4S)-4-(2',3'-difluorobiphenyl-4-yl)-1-(4-fluorophenyl)-3-[(3S)-3-(4-

fluorophenyl)-3-hydroxypropyl]azetidin-2-one,

(22) (3R,4S)-4-(2',4'-dihydroxybiphenyl-4-y1)-1-(4-fluorophenyl)-3-[(3S)-3-(4-

fluorophenyl)-3-hydroxypropyl]azetidin-2-one,
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87. A pharmaceutical formulation according to claim 82

wherein the at | east one hypoglycem c agent is an
wagmsh42lmat i ncreases insulin release from therPCT/US2004/037715

pancreas. 88. A pharnmaceutical fornulation according

to claim87 wherein the agent is carbutan de,

L e SRR et LR Hroropheny - Loy

ﬂﬁroﬂkdggl)@zhﬁﬁoTﬁﬁopyg]gaﬁhgﬂéMmat : Ic:al formul ati on I
accordi arm aaal t1 ona conpri st ng_at east
CBRORAD4 ey o8y kel Hlae oD e B G oA

ﬂ,go?S u‘% orﬁﬁgﬁfg}(ﬁﬁ% .QI el he antioxidant is

article of manufacture
(26D (AR, 4S)}- 03,3 chbyﬂraxybwheny]n‘t—lyf)tﬁc[(BS))%S—(4-ﬂndr0@henyl) 3-
Xf#ar miceh‘lt forn{f tion according to claim 69,
PP hEPhesazsidnemeiear e for the administration of
(ztsggw mmlhﬁﬁbx%@mﬁ#@t Iy BIB-f(96)- R (PLALERDBeBIRSEN

t’he prevention or treatment ‘of a disorder’ of
hydrgiyproptlabphémsiazetididileomey t he pl asma or ti ssue

37 CGERE A B Pl v s B R ROSREE P Bl @
ﬂﬁ&ﬁﬂ%ﬁtyr)a;hméxﬁfmﬂyﬂ]azam gswiney ol ; reducing the

concentrati ons of chol esterol and chol esterol ester in

(28hSRoftBott (Ploadimetarxysipheml-4r it d dddlueepphreyl)-dd @S)-3-(4-

I cing the incidence of
ﬂ‘gao%r; Pgﬁwg%%r?%rgéﬁaégalrdé? gt%gg events; reducing bl ood
(29) mws)@t (S&mwnybxphe@mw-)a) |1qm-sﬂmfopﬁem}é)ast[(ase-3|e(r491ﬂ1mmphenyl)
-51 ; treati ng reventing vascul ar inflammtion;
3 éé@ﬁ%mﬁpbl F6udiBra %‘ﬁ*a or serum concentrations of

J ] he

o B ) B R D Gy oropheny)-
B-pbldwmpropymudme?ow@ent rati ons of apo |ipoprotein B.

IS R TR SR PR AL A hehy S RSP 28

ﬂﬁ(ﬁ@{ﬂ%‘iﬂyﬁfﬁhyc&&ﬁﬁﬁb@ﬂﬁgettdﬁmfona,dd| ti onal I y Cormrl sing
east one other anticancer a e

?é 8’%@]619&[1@:5 ajiki cancer agent is

up consisting of a steroidal

(3391(31%14\&)’ @@@mmlaob“lphie_nst-é{ytjl-I}'G‘—ﬂamlbphﬁlrdf)eﬂgE(BS) -34-fluorophenyl)-
3@1&@6 r\qul [ ga 28-(t>r|1e|, bestrol, a conjugated estrogen, a
(34) (3R,45)-4-(4'-ethoxybiphenyl-4-yl)-1-(4-fluorophenyl)-3-{(3S)-3-(4-fluorophenyl)-
3-hydroxypropyl]azetidin-2-one,

(35) (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,

(36) (3R,4S)-4-[4'-(dimethylamino)biphenyl-4-yl]-1-(4-fluorophenyl)-3-[(3S)-3-(4-
fluorophenyl)-3-hydroxypropyl]azetidin-2-one,

(37) (4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl} biphenyl-3-yl)boronic acid,

(38) (4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl}biphenyl-3-yl)phosphonic acid, |
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estrogen receptor nodulator (SERM, a taxane, and a
LHRH anal og. 94. A pharmaceutical fornul ation

waecasndizag to claim 93 wherein the non-steroi dedT/US2004/037715
antiandrogen is selected fromthe group consisting of
finasteride, flutam de, bicalutam de and nil utam de.

95. A pharmaceutical_ formul ation _accordi to claim93. .
(RN-4(35. e HaRh (4-Toeranberid- PP HHONHEIOBY bt "Ootehermiimgtidin-

| f did f
203 R B P o Bl Ctor ding to o ai m 03
(4%@1"-%(28 3R1)93 [(88)1Blf{44fhloﬁcqﬂ1em,3tl)a31-hfydmnyplbpyl¢-ﬂmm 1-phenylazetidin-

consi stin paclitaxel and docetaxel. 23697. A
2-phbinkeed V]é'éqro’ﬂlﬁraﬁ‘tg} ati on according to claim93
SRy 0B 40k dT-BHhylazetidin-
(\({:\gﬁg jtsl%] 3#(@5233?21@%)@5%%32?69 am}j’ﬁl ggpr]no |ode9 yiazeudin
2-abbipkeryl-Bgl)phuspkorti¢ adié of manufacture conprising a

e B S B P R AT E Ry 4-oxc1-
pﬁeﬂ§ra£étﬁﬁﬂ1 Qtsa}-ar ﬁycfr@iybﬁﬂlﬁnﬁdﬁynlmgmbpmn&é t he
har maceuti'cal formul ati on for a ose chosen from

(4|59 ERIr-Crig - { 8 880i3nlg3S)ot- (‘hﬂ@?fpﬁhwi) hydrapirseRyLf-oxo-1-
d f
L T R ey e L S e iR
(443 Q%S)IGTCL{% 28 bR)bL[mEjs’i—(@ﬁmraplmb’ng{) h%hﬁrowyppq(;m&]eﬁbxm@
or decreasi nce. o omas; an
phanylagetiding - 36? 3r£3éjé?¥>&’§’q‘§n¥]ﬁ?bp’b' B61ohssoci at ed t unor .
(4%2 &68{‘)\ dot‘ét&”{ﬂ(% 4R 3al34)03- tha&rbﬂﬁbn%Cﬁﬁyhr&gyp&ébﬁj Riofp 69

onal rsing | east One antlhyperten3|ve

WMHQi}O}H quh&rhmd@ewltﬁ-dﬁm%bmnm'raws@n accor di ng

A8 (B (A RIS ORI R P ORI

pﬁ&l&wéﬁdlhqnymﬁm@l BG/1)-D- %lh@ipmaia@& wherein said
e

hi azi de derivative is s romt he

(45@ ﬁs{@ﬁﬁﬁg lof4- iihw91@1@nylér3dt(3ﬁ)a3z(4j€“0feﬁlll‘?§‘£/8?3l1MJ;‘P@@,‘%YAH“’
a%a% tlcg éd?% }?Jdg&r},]b@isl%éﬂer el ﬁ&é’ll a;?r Lnyjlpgﬁlt ZESI ve

(489 APRBARI)S -@- ﬂucﬁdplﬁngl)gl-[@S)l-33(:4(ﬁuoroﬂ;.l®331yl)/8 -hydroxypropyl]-4-
O%I;ﬂag‘rg 1g-e2g)tg|} %alyd];(g{yguﬁ)g\?%}lgqca%g li1g IaQ1% to claim 102

(49) 4'-{(2S,3R)-1-(4-flucrophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl}-5-hydroxybiphenyl-2-carbaldehyde,

(50) 4'- {(2S,3R)- 1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl} biphenyl-3-carbaldehyde,

(51) 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl}biphenyl-3-carboxylic acid,

(52) 4'-{(28,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl}biphenyl-3-sulfonic acid,

(53) 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl} biphenyl-3-yl B-L-glucopyranoside,

(54) 4'-{(2S,3R)-1-(4-fluorophenyl)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl }biphenyl-3-yl B-L-glucopyranosiduronic acid,
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phenylazetidin-2-yl}-3'-hydroxybiphenyl-4-sulfonate.

68. A compound according to any of claims 9-15 wherein X is a pharmaceutically

acceptable anion.

69. A pharmaceutical formulation comprising a compound according to any of

claims 1-4, 9-15, 29-45, 61 or 67 and a pharmaceutically acceptable carrier.

70. A pharmaceutical formulation according to claim 69 additionally comprising an

inhibitor of cholesterol biosynthesis.

71. A pharmaceutical formulation according to claim 70 wherein said inhibitor of

cholesterol biosynthesis is an HMG-CoA reductase inhibitor.
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77. A pharmaceutical formulation according to claim 76 wherein said peroxisome

proliferator-activated receptor alpha activator is a fibric acid derivative.
78. A pharmaceutical formulation according to claim 77 wherein said fibric acid
derivative is selected from the group consisting of fenofibrate, clofibrate, gemfibrozil,

ciprofibrate, bezafibrate, clinofibrate, binifibrate, lifibrol and mixtures thereof.

79. A pharmaceutical formulation according to claim 69 additionally comprising at

least one cholesterol ester transfer protein (CETP) inhibitor.

80. = A pharmaceutical formulation according to claim 69 additionally comprising at

least one obesity control medication.
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88. A pharmaceutical formulation according to claim 87 wherein the agent is
carbutamide, tolbutamide, acetohexamide, tolazamide, chlorpropamide, glyburide

[glibenclamide], glipizide, or gliclazide.

89. A pharmaceutical formulation according to claim 69 additionally comprising at

least one antioxidant.

90. A pharmaceutical formulation according to claim 89 wherein the antioxidant is

probucol or AGI-1067
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94. A pharmaceutical formulation according to claim 93 wherein the non-steroidal
antiandrogen is selected from the group consisting of finasteride, flutamide, bicalutamide

and nilutamide.

95. A pharmaceutical formulation according to claim 93 wherein the SERM is

selected from the group consisting of tamoxifen, raloxifene, droloxifene, and idoxifene.

96. A pharmaceutical formulation according to claim 93 wherein the taxane is

selected from the group consisting of paclitaxel and docetaxel.
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134. A nethod of prevention or treatnent of a

chol esterol -associ ated tunor conprising adm ni stering
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brain; preventing or decreasing the incidence of xanthomas; and preventing or treating a

cholesterol-associated tumor.

99. A pharmaceutical formulation according to claim 69 additionally comprising at

least one antihypertensive compound.

100. A pharmaceutical formulation according to claim 99 wherein said

antihypertensive compound is a thiazide derivative.

101. A pharmaceutical formulation according to claim 100 wherein said thiazide
derivative is selected from the group consisting of hydrochlorothiazide, chlorothiazide,

and polythiazide.

102. A pharmaceutical formulation according to claim 99 wherein said

antihypertensive compound is a 8-adrenergic blocker.

103. A pharmaceutical formulation according to claim 102 wherein said B-adrenergic
blocker is selected from the group consisting of atenolol, metoprolol, propranolol,

timolol, carvedilol, nadolol, and bisoprolol.

104. A pharmaceutical formulation according to claim 99 wherein said

antihypertensive compound is a calcium-channel blocker.

237



WO 2005/047248 PCT/US2004/037715

105. A pharmaceutical formulation according to claim 104 wherein said calcium-
channel blocker is selected from the group consisting of isradipine, verapamil,
nitrendipine, amlodipine,nifedipine, nicardipine, isradipine, felodipine, nisoldipine, and

diltiazem.

106. A pharmaceutical formulation according to claim 99 wherein said

antihypertensive compound is an angiotensin-converting-enzyme (ACE) inhibitor.

107. A pharmaceutical formulation according to claim 106 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.

108. A pharmaceutical formulation according to claim 99 wherein said

antihypertensive compound is an angiotensin II receptor antagonist.

109. A pharmaceutical formulation according to claim 108 wherein said angiotensin Il
receptor antagonist is selected from the group consisting of candesartan, irbesartan,

olmesartan, telmisartan, and aprosartan.

110. A method for treating a disorder of lipid metabolism comprising administering to
a mammal a therapeutically effective amount of a compound according to any of claims

1-4, 9-15, 29-45, 61 or 67.

111. A method according to claim 110, wherein said disorder of lipid metabolism is

hyperlipidemia.

112. A method according to claim 110, wherein said disorder of lipid metabolism is

arteriosclerosis.
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113. A method according to claim 110, wherein said disorder of lipid metabolism is

sitosterolemia.

114. A method for inhibiting the absorption of cholesterol from the intestine of a
mammal, which comprises administering an effective cholesterol-absorption-inhibiting
amount of a compound according to any of claims 1-4, 9-15, 29-45, 61 or 67 to the

mammal.

115. A method of reducing plasma or tissue concentration of at least one non-
cholesterol sterol or Sa-stanol comprising administering to a mammal in need of such
treatment an effective amount of a compound according to any of claims 1-4, 9-15, 29-

45, 61 or 67.

116. A method for reducing the blood plasma or serum concentrations of LDL
cholesterol in a mammal, which comprises administering an effective cholesterol
reducing amount of a compound according to any of claims 1-4, 9-15, 29-45, 61 or 67 to

the mammal.

117. A method for reducing the concentrations of cholesterol and cholesterol ester in
the blood plasma or serum of a mammal, which comprises administering an effective
cholesterol and cholesterol ester reducing amount of a compound according to any of

claims 1-4, 9-15, 29-45, 61 or 67 to the mammal.

118. A method for increasing the fecal excretion of cholesterol in a mammal, which
comprises administering an effective cholesterol fecal excretion increasing amount of a

compound according to any of claims 1-4, 9-15, 29-45, 61 or 67 to the mammal. ’

119. A method for the prophylaxis or treatment of a clinical condition in a mammal,
for which a cholesterol uptake inhibitor is indicated, which comprises admintstering a
therapeutically effective amount of a compound according to any of claims 1-4, 9-15, 29-

45, 61 or 67 to the mammal.
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120. A method for reducing the incidence of cardiovascular disease-related events in a -
mammal, which comprises administering an effective cardiovascular disease-related
events reducing amount of a compound according to any of claims 1-4, 9-15, 29-45, 61

or 67 to the mammal.

121. A method for reducing blood plasma or serum concentrations of C-reactive
protein (CRP) in a mammal, which comprises administering a therapeutically effective
amount of a compound according to any of claims 1-4, 9-15, 29-45, 61 or 67 to the

mammal.

122. A method for treating or preventing vascular inflammation in a subject
comprising administering a compound according to any of claims 1-4, 9-15, 29-45, 61 or
67 to a subject having a level of C-reactive protein that indicates the presence of vascular

inflammation or the potential for vascular inflammation.

123. A method for reducing blood plasma or serum concentrations of triglycerides in a
mammal, which comprises administering a therapeutically effective amount of a

compound according to any of claims 1-4, 9-15, 29-45, 61 or 67 to the mammal.

124. A method for increasing blood plasma or serum concentrations of HDL
cholesterol of a mammal, which comprises administering a therapeutically effective
amount of a compound according to any of claims 1-4, 9-15, 29-45, 61 or 67 to the

mammal.

125. A method for reducing blood plasma or serum concentrations of apolipoprotein B
in a mammal, which comprises administering a therapeutically effective amount of a

compound according to any of claims 1-4, 9-15, 29-45, 61 or 67 to the mammal.

126. A method of treating at least one vascular condition while preventing or
minimizing muscular degenerative side effects associated with HMG-CoA reductase
inhibitors, said method comprising administering to a subject in need thereof a
compound according to any of claims 1-4, 9-15, 29-45, 61 or 67 in combination with at

least one HMG-CoA reductase inhibitor.
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127. A method of regulating the amount of ApoE isoform 4 in the bloodstream and/or
brain of the subject comprising the step of administering to a subject in need of such
treatment an effective amount of a composition comprising at least one compound

represented by any of claims 1-4, 10-16, 22-44, 59 or 64.

128. A method of preventing, treating, or ameliorating symptoms of Alzheimer's
Disease comprising the step of administering to a subject in need of such treatment an
effective amount of a composition comprising a compound according to any of claims 1-

4,10-16, 22-44, 59 or 64.

129. A method of regulating the production of at least one amyloid 8 peptide ina
subject or regulating a level of at least one amyloid B peptide in bloodstream and/or brain
of a subject, comprising the step of administering toa subject in need of such treatment
an effective amount of a composition comprising at least one compound represented by

any of claims 1-4, 10-16, 22-44, 59 or 64.

130. A method of prevention or treatment of a cholesterol-associated tumor
comprising administering a therapeutically effective amount of a compound according to
any of claims 1-4, 9-15, 29-45, 61 or 67 to a patient at risk of developing a cholesterol-

associated tumor or already exhibiting a cholesterol-associated tumor.

131. A method of prevention or treatment of a cholesterol-associated tumor according
to claim 130 wherein the cholesterol-associated tumor is selected from the group
consisting of benign prostatic hypertrophy, benign breast tumor, benign endometrial

tumor, and benign colon tumor.

132. A method of prevention or treatment of a cholesterol-associated tumor according
to claim 130 wherein the cholesterol-associated tumor is selected from the group
consisting of malignant prostate tumor, breast cancer tumor, endometrial cancer tumor,

and colon cancer tumor.
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133. A method of prevention or treatment of a cholesterol-associated tumor
comprising coadministering a therapeutically effective amount of a compound according
to any of claims 1-4, 9-15, 29-45, 61 or 67 and at least one other anticancer agent to a
patient at risk of developing a cholesterol-associated tumor or already exhibiting a

cholesterol-associated tumor.

134. A method of prevention or treatment of a cholesterol-associated tumor
comprising administering a pharmaceutical formulation according to claim 69 to a

patient in need of such prevention or treatment.
135. A method of preventing or decreasing the incidence of xanthomas in a subject
comprising administering to a subject in need of such treatment an effective amount of a

compound according to any of claims 1-4, 10-16, 22-44, 59 or 64.

136. A compound of formula

wherein

U is (C2-Ce)-alkylene in which one or more -CH,- may be replaced by a radical chosen
from -S-, -S(0)-, -SO,-, -O-, -C(=0)-, -CHOH-, -NH-, CHF, CF,, -CH(O-loweralkyl)-,
-CH(O-loweracyl)-, -CH(OSO3H)-, -CH(OPOsH,)-, -CH(OB(OH),)-, or -NOH-;

RY and R¥ are independently chosen from H, F and CI; and

R is chosen from SO3;H, PO3;H,, a sugar and a gluconuride.
137. A compound according to claim 136 wherein RYisH.

138. A compound according to claim 136 wherein R¥isF.
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