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TI TLE OF THE | NVENTI ON ANTI - HYPERCHOLESTEROLEMC
COVPCUNDS BACKGROUNDOF THE | NVENTI ON The i nst ant

WO poogfos4308) rel ates to substituted 2-azeti di nonEST/HAIN06/038551
t he pharnmaceutically acceptable salts and esters there
of and to their use alone or in conbination with

er active agents to treat hyperchol esterol em a and
TITLE@%;IH&I@V@ N, halting or slow ng the progression of
ANTI-AYRER OO SEEROBENMICaI@M@PDEdNEi t i ons and di sease

v . I ear for several decades that
BACK@@@@? O&‘J@ﬁ%ﬁ\zvgﬁﬁbest erol is a mpjor risk factor for
cor ondhy instant invehiderarstatesdn qubrsiyted 2 waseinenss and Hiswn
pharmaﬁ%g\ﬁfcgflf Qcc% éﬁlecéfalt% VRS reCANar¥ero rtﬁéiﬂﬁ@%l@ié or in combination

thera Pri r t 0
with othqr@icavq %ﬁs@ﬁ t eafr}ﬁ@ﬁ@%?]ﬁ? tPiglnoia 1% ?Qﬁ HT%YTHEE%M"% qr lowing the
progress@ndf hherdsalettsalad rélated aoaditibn aslidiseake elieats, the bile

ﬁlCICgt iﬁ}qaé 2 r%@%rﬁ” é%a@%a 8%%9%% %gedgbgégféﬂog&lte)r?l is a major risk
factor fonéarotar hEzﬂ't giseasel dndoﬂarwhesleesthagaslnmm ‘éiah‘@@ agisk of{CHEYevents can
be redu%&f hfﬁf%ﬁ lg{}v:attﬂ%ﬁf’a?pl ipki¥r t001r98l70{hg hgﬁlip)%;e?iﬁ lagthamentarium was

S SRS o e—
(choles%%lﬁhfe}énh 'c@léﬁt'iﬁﬂ)e hﬂ‘)otlﬁi%‘&bﬁs(hﬁlbﬁi) 6o fibchtdrendehoterell Unyfortunately,
o ey SRSy 2o S B0y e Musions
LDL (lﬁ'izvtﬂéhiﬁyi lpopedtein) l:h)Aesaeﬁbl acttrinpartibbbyajngrdasesrio HIdadhigh density
11poprogeﬁlgslu glgzegge]r(t}lco t( ﬁ%eﬁecg e%h%%?mﬁopﬁlﬁsﬁ R h?{dtn l?)?xfgnn%,dwt and a bile
acid seﬁmdstramtemtbroodmbeufathﬁadi@tlam ef nigefirge a@}d HW@W this therapy is not easy

to admﬁﬂsgére(ﬁtt&%&lte %&F@M@ﬂeﬁﬁe Bter &%@@e%ﬁﬂl %pﬁﬁ%b&ﬁilﬁﬁ Bpid clinics.

The fitggespioduea R et ool el RLEHO B Seiaptenia Y hggied HDL

cholest®R] Bndh d€8syanis P dudtionly @@élywﬂdfu @8s b@rraluye thep amel Wwell tolerated these
s G G ek SEOhEBACH BoO8 828 4K B3Pl L. vt
and alsoebdiceoHEMI ¢hobmtenslewhich, because of the strong inverse relationship between
HDL cholesterol level and CHD risk, is generally considered undesirable. With the introduction
of lovastatin, the first inhibitor of HMG-CoA reductase to become available for prescription in
1987, for the first time physicians were able to obtain large reductions in plasma cholesterol with
very few adverse effects.

Recent studies have unequivocally demonstrated that lovastatin, simvastatin and
pravastatin, all members of the HMG-CoA reductase inhibitor class, slow the progression of
atherosclerotic lesions in the coronary and carotid arteries. Simvastatin and pravastatin have also
been shown to reduce the risk of coronary heart disease events, and in the case of simvastatin a
highly significant reduction in the risk of coronary death and total mortality has been shown by
the Scandinavian Simvastatin Survival Study. This study also provided some evidence for a
reduction in cerebrovascular events. Despite the substantial reduction in the risk of coronary
morbidity and mortality achieved by simvastatin, the risk is still substantial in the treated
patients. For example, in the Scandinavian Simvastatin Survival Study, the 42% reduction in the
risk of coronary death still left 5% of the treated patients to die of their disease over the course of
this 5 year study. Further reduction of risk is clearly needed.



10

15

HDL chol esterol level and CHD risk, is generally
consi dered undesirable. Wth the introduction of

wo ooassats n, the first inhibitor of HVG CoA r ePUUSEE6/038551
to becone available for prescription in 1987, for the
first tinme physicians were able to obtain |arge
reductions in plasnma cholesterol with very few adverse
ef f eciAsmofeaeat classusfianti-Hyperdipideeticagentsthhtyhas emerged includes

. .. de strated.that 1 af | i [ :

inbibitcly QRIS Rl PUspe ey gt g SR ARt B rotatory

approval fimils ¢less, sl cagentlsmerketedan heold e yades thesfradename ZETIA®. Ezetimibe

has the %Iib%iﬁg chahebl Erub@sd SHaSis iBsctiBed H00 SN PEK¥NANE.’ RE.BT79] and
arteries. Sinvastatin and pravastatin have al so been

5,846,96fown to reduce the risk of coronary heart disease
events, and in the case of sinvastati N hi ghl y
significant reduction in the risk g onary death
and total nortality hasop|een sho t he Scandi navi an
Sinvastatin Survival Stgdy. This o al so provided
some evi dence for_axedustion i n gerebrovascul ar
events. Despite t eduction in the risk
of coronary norhi Nty hi eved by
simvastatin, the risk is stig1 subg ial in the
treated patients. For exanple, in candi navi an
Si nvastatin Survival Study, the 42%Y¥edudion in the
ri sk of coronary death still left 5% of the treated
pati egs‘ al Qibii8tcal -1 R EIoHésS BRERNQY Eicirbeideed hslogd of the
this ear study. Further reduction of risk is

followipg ggperyl SYEEWED. A nore recent cl ass of
anti-hyperlipidenm c agents that has empgrged includes
i nhibitors of chol esterol absorption. Ezetim be, the
first conpound tQ receive regtla BRLAVHEl in this

class, is curre h‘y mar ket e the |U. S.| under the
tradenane ZETI . _Ezetindhg has t /). oW ng

chemical strd&Yure and[is destribed i § U $Hpat ent
No.'s Re. 37721 and 5,846 966: Sugar- g¢dsHituted
2-azeti di nones, incl@ding \g‘hrﬁcur oni dat ed anal ogs of
the foll owi ng general structure:
and methods for making them are disclosed in U.S. Patent No. 5,756,470, wherein Arl and Ar2

are unsubstituted or substituted aryl groups.
Additional cholesterol absorption inhibitors are described in W02002/066464 Al

(applied for by Kotobuki Pharmaceutical Co.), and US2002/0137689 Al (Glombik et al.).
WO02002/066464 A1 discloses hypolipidemic compounds of general formula

wherein, among other definitions, A1, A3 and A4 can be

-2
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and nmet hods for naking themare disclosed in U S
Patent No. 5,756,470, wherein Arl and Ar2 are
wap®abssig ut ed or substituted aryl groups. AddPCT/O8mIN6/038551

chol esterol absorption inhibitors are described in

WO2002/ 066464 Al (applied for by Kotobuki

Phar maceutical Co.), and US2002/0 137689 Al (d onbik

et al.). WO2002/ 066464 Al dilsgl oses hypoli pi dem c

conmpounds of general fagsmul alwhegei n, anong ot her

definitions, A, A3 an eand wherein R2 is

-CH2ZOH, -CH2g C(O-R , or Rl ; R3is -CHor

-OC(OR and R4 is -(CHRKR i- where k and i are

zero or integers of one or nore, and k+i is an integer

; _ . € S I b _ G and R4 is

and whiis R W -CHIOH, AV GR(OBRE, - R 708 i ()R 1, and R4
—~(CH2)tRs(C ks Wpﬁd{ s} icpaeriero o% ifegsRtiel afe O aRIP-ANdAGi i Argnteger of 10
or less; W18 A i8 o SEIERWbrl Y=t - 0CHPNGrbdRyl oRCHRSE).R4 R 5 6

i ndependent|ly of one another can _be (C

0- C3q)ISRORY 083 Ea80 1A isclaprshepeliRIdgpic g oRRd SR geagralormula

of the al kyl ene radical may be replaced by -0,

-(CO-, -CH= CH, -CC, -N(C-Co)- yl)-,

-N( (G ~C6) - al kyl phenyl) B - NH; LAG is a sugar

resi due, disugarRPesi dug,’ trisugak residue, tetrasugar

resi due; a sugar hd, v,am n gas2 I n the

ongoi ng effort toffdi \ treatmepts for

hyper | i pi dem a an eroscl e ocBSs, the

instant inventi @& provides terol

absorption inhibitors, described begl oy SUMVARY OF THE

| NVENTI ON One obj ect of the instant ')er’:ﬁ[\ti onis to

provi de novel chol esterol absorption inhibitors of

Formula | and the pharnaceutically acceptable salts
whereinamaengt ghey defiitioss.. | BcBr dRﬁkE\%é;{‘; ’é*ﬂeR%éefitLYsQf;ﬁlF another can be
(C 0-ChoMaRYlean (1L.AGY, ovhproete momettbod afonns afithé dlkylengradical may be
replaced by -O-, ~(C=0)-, -CH= CH-, -C=C-, -N((C1-Cg)-alkyl)-, -N((C1-Cg)-alkylphenyl) or
-NH-; and (LAG) is a sugar residue, disugar residue, trisugar residue, tetrasugar residue; a sugar
acid, or an amino sugar.

In the ongoing effort to discover novel treatments for hyperlipidemia and
atherosclerotic process, the instant invention provides novel cholesterol absorption inhibitors,
described below.

SUMMARY OF THE INVENTION

One object of the instant invention is to provide novel cholesterol absorption
inhibitors of Formula I

R12
R R2 R13 //
A 0 - O @y AN
R! R® N
0 | D go
=

and the pharmaceutically acceptable salts and esters thereof.

-3
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chol esterol absorption conprising adm nistering a

therapeutically effective anount of a conpound of
wo-onmoke1d to a patient in need of such treat nBEit/US2006/038551

Anot her object is to provide a nethod for reducing

pl asma chol esterol levels, especially LDL-cholesterol,

and treating hyperchol esterol em a conprising

adni ni Atseedmdgpbgect hetha pestenit daichtiorefsfte ptavide aumbthotl foif inkibiting

choles?é?ﬂ% t191f1 cgrﬁgﬂ;'ihg (men%t% r%aat ﬂll&%éfflﬁﬁaf]}? g&ec%vp %rlﬁ%alétaof a

§ are
compqua 05 Fg}g@ﬁ@ i fRy2 patienb i need gf such treatiRensf Aether thcng; to provide a
metho@ fhetOsEhEplaghS chAsstsl lbvas, e&l%mdm%l LD]Q-Qh&EstéﬂoPVéﬂRH‘ Greblfy
SSion of afherosclerotic disea once It

hypercBQ IR e riogiy P S U RBETiog RS birdiective amount of a
compomddiofFetnmas I tna pdtieat prmeph vl aghiteatrhant.or

t h er ggﬁgﬁ '(‘)ﬂ?rﬁ*glr X‘rbﬂJF ﬁ}%&l{o\ég arae&ggﬁtgﬁq iac%pgggé’g ; orrreglp(cn@ﬁ the risk of
devel oggxgeqt]@é@s,q:bargm; @p vsllae fardialfingrorwhoving thegotygressson of atherosclerotic
dlseasébﬂ@rlp%”ﬁ&&hé 6l A8AS fden ﬁr}B ﬁ§1 g%f&ﬁ? ﬂ{sﬁraﬁgn RES r%Bflylactlcally

ent’ is the usé of t

or therppRAERRSoFTache RREURn# APRERPEE: Of & aornﬁ@u@mfé?@nnulgéft@a patient who

is at risknoftdeeeloping, atk@f@\t&?dshm wo aﬂﬁ:@&% h&‘sgatﬁé}ﬁsc{lér@ﬁc Qifsease Another
ects of

t hi
otfect SENE PR O%0G i£ e et i seea kISRt ARERIAG i on forthe
manufeatyne of A deedidanteot waelfid ih traatchgt prepemtirigte rétmt:ﬁig the risk of developing
these BRGHBRE gﬂﬁé “ogiﬁ nji\Je ﬁg‘n S2NPL fo% dcp 6%)0%%%;01* making the

conpoun e conpsum
compoppdsetfrhiosmu aﬂaﬂnti ItQ HIOHFdre)POW eldtheamedeuticdl somppetiow contyeising these

compo@fdpounds of Formula |, can be used in screening
signed to identify new

assa r e assay 1S._0ae
chol g %‘ﬁ%‘i’ ai]%]?ﬁ PRI tg‘}StIBY%m]PHaEalH%@? It radiogetiree isotopes of
the compaman b Forafulal chwbe asedda eérediiNe assAfdinhbRNBE a @by RdeSigned to

g L e BB hech e S e

eze’umﬂp@v é‘iddﬂmwe@l] eatovilhbe evigrit droni thieifblildwing defailtd descriptiant
i nvention are

DETAILED DESCRIPTION OF THE INVENTION
The novel cholesterol absorption inhibitors of the instant invention are
compounds of structural Formula I

Rm
13
NS
1
AF—(X)m- Cr=(r—(Cyr—@)p AN
1 3

R R N “
O l ___Rg

/

and the pharmaceutically acceptable salts and esters thereof, wherein

Arl is selected from the group consisting of aryl and R4-substituted aryl;
X, Y and Z are independently selected from the group consisting of -CH2-, -CH(C1-galkyl)- and

-C(C1-6alkyl)2~;
R is selected from the group consisting of -ORS, -O(CO)RS, -O(CO)O RS,
-O(CO)NRR’, a sugar residue, a disugar residue, a trisugar residue and a tetrasugar residue;
-4 -
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conmpounds of structural Fornmula | and the
phar maceutically acceptable salts and esters thereof,
wWob@res31r 1 i s selected fromthe group consi seCTySWH6/038551
aryl and R 4-substituted aryl; X Y and Z are
i ndependently selected fromthe group consisting of
-CH2-, -CH(G _6alkyl)- and -C(C _6 alkyl)2s Ris
Rlis s§1€&t&§fr(§ﬂtﬂergﬂmgtc&%isﬁﬁ BIEC QShaBityl B 261, orFhd R1AHESDeRarf oxo;
. -0(CO O R8, -0(CO NRQ6R7,m;lga§éygr6 raqe;}gl due, a di%ﬂag )
R2is seleaipddfim thg sfqup sergistng PR OREIDRS OEEPR R Apad -QENYBRR
R3 is sklsctedfran the grdup eonsistiag gf -BlIEC 1CiksA sidi ang, @FR2-dnd R3 @gether are oxo;

al kyl and aryl, qr R and together are oxo; R2 is .
q g Yiep e ileioneng oufirun Loy e o oot g R sgmd s 1
m, n and@ CEnEREs azvtl indspadpiiiy sblebted fbm 9, 5 el Baddet] pfovided thagthe sum of m, n,

roup, copsd sting of -H -C -6alkyl and aryl, or R and
piqang?ﬁ%ﬁéé’gf?f?r&gfe oxo; q and r are integers each
tis an infpgenselaciehfrdy Oskbéndék ed from Cand 1 provided that at

R4 is 1L53%1§§tit&é'ﬁ% ifepChdeRte s@le{:tg((i: ;t;ga(m ocgur?eﬂge o kife ‘i&%%gl%ﬁsﬁng of:
oI RTPRILEINY 1 F) Sehefohs OB Aotegs, AR S gccpms

-NB?(CO)0R8,6NRE(ABNRART,ANBED R | GORY -CONRSRS, -CORAI 2;

S "1\11&&%-;]9?%)?@,%161%@'3%?1-&5&9,%9@]{1wagcygﬁb‘fﬁ%gg ’aeé A&RE"

occurr rom-t oup consit s
RS, R6-am R@)iﬁEndepéﬂd@@)}%pted 9-eath Galrkonke 5D the-gRFUPOPMNRDIRE of -H,
-1 NEB Ay KB Ll Bute NRBLEDLORE, - NR5( 00) NRBR7,
. - NR5SO2RS8, - 5, .- ~COR5, - SC2NR5R6
RS s seleqip) {11 SIBFORSHPQI-C oo Y ernT PRI Conselies
R is selbeted fratn the igrdud comdGtiagnel RECACEL)WHRpeRd e AC+0-(SIg)pNREAR 1 and

) eaghoRecurrence fromthe group consisting of -H,
@@ij‘g{lk& > aryl and aryl-substituted -C 6alkyl; Ris

w is ansifle @ eebtddrianm 1,12e3,91; Q,La;)m@m&;iaﬁ& ing of -G -galkyl, aryl

vis andREeeERtsT IR, & A TS o8 Gy LhR ORI and|

R10 s selecte% from the group consisting of -H and —531_3a 1;

R11 is selected from the group consisting of —H, — C1-3alkyl, -C(0)-C-3alkyl, -C(O)-NR10R10,
-SO2-C1.-3alkyl, and -SO2-phenyl;

R12 is selected from the group consisting of —C1-15alkyl mono- or poly-substituted with —OH,
-CH=CH-C]-13alkyl mono- or poly-substituted with —OH, -C=C-C1.13alkyl mono- or poly-
substituted with —OH, and

CH,
-(CH3)y-C-CH,OH |

v is an integer selected from 0 and 1; and
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-(CH2)WwNR 1R1 1; wis an integer selected from1, 2,

3, 4, 5, 6, 7 and 8; and y is an integer selected from
wa2002/048318 4, 5 and 6; and RO is selected fronP€TEs2006/038551

group consisting of - Hand -C _3alkyl; R 1 is

sel ected fromthe group consisting of -H - G -3al kyl,

-C(O-C1.3alkyl, -C(O-NR ORI O -S®-0C -3al kyl, and

RIS st R8O i oﬂsi%uﬁg,eéﬁﬂﬁﬂ—brpmthe group consi sting

of - 15a| n substi t yt
o S RSB i eBRb s o Hotel st s of
qandnl@QZ,Z:B 43>a5hx3hbnm%ndms Jpol ysubstituted with -OH and

(%Bgﬁ%{@"@&f&f‘(m 1§1V 10% #etec I%Irnourngsu ?e)t(i?té) %lia;?‘lﬁ%eginris Zero
andm!?fze?ﬂOH and -OH. In one enbodl ment of th| s invention are
CoNPOoURGSanethefRbdbRnd of 1€ fn%rﬁmﬁ QI% c§fﬁ93u?1tis ﬁarﬂluﬁriqilaﬁné structural
3, 4, or 5 when p is and . I'n anot her
Form“ér%odl ment of this inventi on are conpounds of Formul a
| whereinr is zero_and mi R%er R¥ anot her

enbodi nent of this Rnvention ar pounds Fornul a |
havi ng structural 1F mula, Ia 238
accept abl e sal t SAEng (85t er's

e pharmaceutically

wherein the
vari ables (Ar , R , RO.RN 2 RI 3) are as defined
in Formula |I. |n anothergénbo of this invention
are conpounds Forrmula | having

R® Ia

and the pharmaceutically acceptable salts and esters thereof, wherein the variables (Arl, R, R1,
R9, R12, R13) are as defined in Formula 1.

In another embodiment of this invention are compounds Formula I having
structural Formula Ib,

R13 R12
OH

and the pharmaceutically acceptable salts and esters thereof, wherein the variables (R9, R12,
R13) are as defined in Formula L.

In another embodiment of this invention are compounds of Formula I and Ia wherein
Arl is selected from the group consisting of aryl and R4-substituted aryl wherein R4 is 1-2 substituents
independently selected at each occurrence from the group consisting of: -OR3, -O(CO)RS, -O(CO)ORS,
-0-C1-5alkyl-OR5, -O(CO)NRSRO, -NR5R6, -NR5(CO)RS, -NR5(CO)ORS, -NR5(CO)NRSR7,
-NRSSO2R8, -COORS, -CONRSRS, -COR3, -SO2NR5RS, -S(0)R8, -O-C1.1galkyl-COORS,
-0-C1-10alkyl-CONRSR and fluoro. In a class of this embodiment, Ar! is unsubstituted, mono- or di-
substituted phenyl. In a sub-class, Arl is phenyl mono-substituted with fluoro, and particularly 4-fluoro-
phenyl.

In another embodiment of this invention are compounds of Formula I and Ia
wherein R is —ORS6; in a class of this embodiment, R is —OH.

-6-
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structural Formula Ib, and the pharnmaceutically
acceptabl e salts and esters thereof, wherein the
we2007abi3es (R9, R12 Rl 3) are as defined i n Forpemius20p6/038551

I n anot her enbodi nent of this invention are conpounds

of Formula | and la wherein Arl is selected fromthe

group consisting of aryl and R 4-substituted aryl

wher eimarRtheriesbbd 2netbf thid ineertioni anelepepaieds b Fepide! gul la
Wheremg c%occurrence fromthe group conS| sting of: -OR5,

O(CO) OR8, -O G _5al kyl - O(co NRSRS,
: NR5 RBn anqtiRG eOdpRByent Nﬁeﬁ)@mym@n armg(l ormula I and Ia
whereifi gB'ISS SéﬁR%n;ao%éEE@B is b ddRRR, R2 EOROH. - SX2 NR5 R6, -S(0)

- -i oal R
f | uor &0 anqthey eg}b@%“‘?ﬁ of %‘%1%‘??5&5’1 %ﬁ?rgp(ﬂd%\l Pgﬁ%nula TandJa
whereit/RSuPsSHi t ut ed, nono- or disubstituted phenyl. In a

R T e
whereinoR9 tsh(CéHz)va@hlqRéﬁ Braclase mﬂ@c’@mwdﬁ gelgctedefepm 02-C1-3alkyl
and -SO_%EI%}I NR dub-cla@R¥Fithit Hla, 19 RS R, NRLESOHNORAILIER ffthefBub-Slass, w is

I’n anot her enbodi ment of this invention are
an integeoyeppogd domat 4Foadift a | and la wherein Ris -H In
anot her enbodi nent of this invention are conpounds of
Fornul.a | ﬁnd I.a wher ei

ot hetromiod et oF FHS LR 6 TR 1 F ey o amd T
wherein RY ESH{FGF(Céh@ N&Pﬂiﬁ&nﬁs& s Bhthimempodimenid R I hiswipleqtes fronR-SO2-Ci-

3alkyl an§ S%gﬂgﬂyla?r?#__&%rcl oA B r9%s LdUSCHY }%N’R'l QQOE‘Cﬁ;; In a further

ormJ al5 la and | b wherein
sub- classl,‘asanuﬁegehse@cedtﬁ@dn Ing/tgnd® 1 is sel ected from Sq

2-Q %ﬁ&g the@e?x?b i oS Hlventdh fe SbHfsRhASS FOlnAd fa and Tb
Wheremskgl ISCICa‘g:s(C&'%)}i NRY 1\1 Eézbg?ss g%cﬁagwgw?ls ielecged from -S02-Cy.

3jalkyl #ad -SO2-phenyl. In a sub- class of this class, R9 is -C=C- (CHz)y-NRlo -SO2CH3. In a further

sub-class, v is an integer selected from 1, 2, 3 and 4.

In another embodiment of this invention are compounds of Formula I and Ia
wherein R10 is selected from ~H and methyl.

In another embodiment of this invention are compounds of Formula I and Ia
wherein R11 is selected from -SO2-C1-3alkyl and -SO2-phenyl.

In another embodiment of this invention are compounds of Formula I, Ia and Ib
wherein —C1-15alkyl mono- or poly-substituted with ~OH. In a class of this embodiment, R12 is
-C1-galkyl mono- or poly-substituted with —OH. In a sub-class of this class, R12 is -C3_g alkyl mono- or
poly-substituted with —OH.

In another embodiment of this invention are compounds of Formula I, Ia and Ib
wherein R12 is -CH=CH-C1.13alkyl mono- or poly-substituted with —OH.

In another embodiment of this invention are compounds of Formula I, Ia and Ib
wherein R12 is -C=C-C1-13alkyl mono- or poly-substituted with —OH.

In another embodiment of this invention are compounds of Formula I, Ia and Ib

CH,

wherein R12 js ~(CH2lv-C-CH20H
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I n anot her enbodi nent of this invention are conpounds
of Forrmula I5la and Ib wherein RO is In a class of

wa biog/oesiodi nent, R 1 is selected from - SO2- GRCT/B810ke/ 38551
and -Sg2-rhenyl. In a sub-class of this class, Ris
-C=C-(CH2) y -NRI0-S q 2CH3. In a further sub-class,
is an integer selected from1l, 2, 3 and 4. In another
enmbodipaENémikintdit, Slaby B GiE-£18R dadcHb&bpaUidtisch Varkblerid. Arl, R, R1,

SRPLEE AN N T a—

sub-classS(Rsdribed aldat Koy bnaerdnorSoBeplagahids, andrallauch Aub-gemesis corfibinations are
include? Witﬁ' (Ellleas%é eo@hil i§1vént18¥ (CH2) y -NRI0~Sq 2CH3. In a
UrERer: Sub-cl ass .S an inte selected fro

2, 3 dfoiised herging Héﬁwtﬁhtﬁﬁ#gu@f bottthpranghiegle 411 Prpight-chain

Saturaté’de ﬁggltﬁﬂ@ Q@ar@c; }_@@ﬁﬁ@lﬂl@%ﬂhg tiﬁB dcﬁié&f}{iﬁlﬂieﬁ oﬁébe@()jd@atoms Examples
e - 0

of alkof oS5 RFWHES i ae 0 SBHisE reRetby! (MDA CEamgrapyt o B-butyl
(Bu), nieaiye) mh&yl mdsﬂ&t Bomer theroml sully aLisGproful (kPt), BobutySg-Bu), secbutyl
(s-Bw) %Slﬁlbu%{} rgd Bu #Bﬁé‘py? @ﬁx@ﬂ%ﬁ%ﬂs‘loﬁ \R}]e%ﬁbﬂt{;lv %Bf)érgﬁr Ef)ﬁexyl and
the likevolf d;ber@xs quyclﬁgcbglteﬁmﬁs@h asi°nfs forRormah “&-dPBS, B fohiest, “i-* for
iso) w1ﬁ{? st ) th!)lgpd 'tl?en 195 1%11&)6' thAfAR&narRéd alkyl ouphls an n-alkyl group

OH In a sub-class o
(e.,° slS ‘Rroropy”). c3- 6 aI kyl nmono- or poly-substituted

Wi t h @ﬂam'a‘[kyﬁé’@ﬁﬂk&feﬁ@éﬂb@ﬂﬁﬂﬁﬁ@t beOimonb & pbﬂ%&mlhﬂéﬁl waithe-OH,”

ds of F 1 51
mesnin QLR ST WO Y- e Gt Y By A e o parbon atom
availablelfoesubdtingion énthe dikpiegatupafiaytideperidantiyritel vosubstitated onpongrbstituted with
hydroxol rc');v%emt'ha?atl lgas?o %2 ?rb{np'{lt@%% s%'bﬁ tﬁ%&_'%ltﬁi“ hy gplThis:LgiﬁbxlﬁMsses alkyl

-Su
groups evirbie @vere maﬂdﬂe tdiban atany @nmqngﬁu@f@te@dwﬁldwﬁ%ylc?ﬁ weld enilipge where
fewer thadl 8 a3 fbleRarbon atoms are mono-substituted with hydroxyl.

As used herein, "aryl" is intended to include phenyl (Ph), naphthyl, indenyl,
tetrahydronaphthyl or indanyl. Phenyl is preferred.

Hydroxyl protecting groups may be used on intermediates during the synthetic
procedures for making final products within the scope of this invention. Suitable protecting
groups (designated as “PG” herein) for the hydroxyl groups, for example those in R12 and R13,
include but are not limited to those that are known to be useful as hydroxyl protecting groups,
such as for example benzyl, acetyl, benzoyl, fert-butyldiphenylsilyl, trimethylsilyl, para-
methoxybenzyl, benzylidine, dimethylacetal and methoxy methyl. Conditions required to
selectively add and remove such protecting groups are found in standard textbooks such as
Greene, T, and Wuts, P. G. M., Protective Groups in Organic Synthesis, John Wiley & Sons,
Inc., New York, NY, 1999.

Compounds of Formula I may contain one or more asymmetric centers and can
thus occur as racemates and racemic mixtures, single enantiomers, enantiomeric mixtures,
diastereomeric mixtures and individual diastereomers. All such isomeric forms of the
compounds of Formula I are included within the scope of this invention. Furthermore, some of
the crystalline forms for compounds of the present invention may exist as polymorphs and as
such are intended to be included in the present invention. In addition, some of the compounds of
the instant invention may form solvates with water or organic solvents. Such hydrates and
solvates are also encompassed within the scope of this invention.
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CH2 wherein R12 is (CH2)V-C CH 20HEach enbodi nent,

cl ass or sub-cl ass descri bed above for each vari abl e
w@Raoe/044388 1, J | R9, R12, etc.) in Formul as |,PCHUS2U06/038551

Ib may be conmbined with one or nore of the

enmbodi nents, classes or sub-cl asses descri bed above

for one or nore other variables, and all such

sub- geDPee itctheivrbiivigt dsahsleateso] iabmﬂrp@kﬁdnﬂbﬁthfsmhehﬁn@@@m of the

presee el BENSE iy R RS I ShhaBieanial B ge 0 BBy mev

cholesjgrplabseipsion jrdhititoas. bR erdigactivg ssobepes nfjthelsemppendsfaf &drmula I are
particill ﬁﬁef&lfm eRHDRARyRL i%[r'éxangﬁ‘i@ géurfﬂ% ﬁbFéﬁklﬁg %@I%H’l Tulfur is

tﬁ byt are not limted t
replac?(gyv)t ﬁo‘rp p§,} aI{q:E 1cularky; W q:rel(ngb? radppaﬁgyﬁ gL i&ﬁpp@;@yq; incorporated
withinathel R19hﬁ01bf§'0 ol such hatientive wotvpas of &e I@b{hﬁbfﬁn&s'o’f P(ﬁmula I are included

within B RS o B i S0 Y but T 5 et nyl butyl

is openRyfe;renps tohtbx gomaoehdsiof this keventidn dsithose dif “Fownula L,” “Formula
Ia,” an?lp%hflhl%qb pl %tbffdeﬁsﬁéfé?n fos?ncgmlpa&)od’on{b%kﬂﬂ fallin amﬂ{ ﬁﬁ}e scope of
each 05 Fh?ﬁ?) strqqﬁtgﬁl fpfmulgs mq{t@m@agmaqeuﬂh@lyrp@mddq: kalts agd gstprs thereof
wherelsGctBghltd aad Kstérs aFcQRsible. Q{erempt'h@ R "ﬁhﬁrrﬁe[&elﬁ’tiéaﬂy |acaegtable salts"

e RS W bR e e BSOS B
by reatiyrgy thi filee acith stitht atﬂﬂlhblelwgdﬁlﬁ@aaﬁbrg@mﬂ)h& phikighlafly EbRe formed from
catloné%thhag ‘%ﬁhﬁ:%? Bot&% 1%@812\6/%8] abl {1%1; nﬁgg%ﬁ)%%,rzﬁﬁ 321&1
tetrmn@ﬂiyhﬁﬁ@orgmbsaa wcdt @dhv«ﬁet salth xjnumdﬁonpammesi eqthtasamnadnia,
ethyleﬁ%ﬁm@ NG-nsRh Qlﬂcﬁﬁﬁ’i@ ySind Lép%h%a Us SHnk o lnd eyl -

enconmpasses gr.oup ere every avdil’abl e

dlbenzéfg? Ipdenediagins, §hk9momémmﬁl@k§mm BrospineoNyhenadphgakthylamine, 1-
p- chloﬂﬁehi}@&epyﬁ&lﬂﬁlefEvﬁfmé‘[ﬂﬁﬁe@hﬂud@ﬂ@lb | (ﬁ@th?laﬁﬁﬂebge hedz@iEBmorpholine,

240 BERAGSHRGAL L SR gl Bl Roaed herel v

i ndenyWhet éteraimpdond aptht ipydsentrinventianys baskh) edlislmaysbe prepared from
pharmBeetfi€dily&Rceptable non-toxic acids, including inorganic and organic acids. Such acids
include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric,
gluconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-
toluenesulfonic acid, and the like. Particularly preferred are citric, hydrobromic, hydrochloric,
maleic, phosphoric, sulfuric, and tartaric acids.

Pharmaceutically acceptable esters of available hydroxy or carboxylic acid groups can
oﬁtionally be formed as well. Examples of pharmaceutically acceptable esters include, but are not
limited to, -C1-4 alkyl and -C1-4 alkyl substituted with phenyl, dimethylamino and acetylamino.

The term “patient” includes mammals, especially humans, who use the instant
active agents for the prevention or treatment of a medical condition. Administering of the drug
to the patient includes both self-administration and administration to the patient by another
person. The patient may be in need of treatment for an existing disease or medical condition, or
may desire prophylactic treatment to prevent or reduce the risk for diseases and medical
conditions affected by inhibition of cholesterol absorption.

The term "therapeutically effective amount" is intended to mean that amount of a
pharmaceutical drug that will elicit the biological or medical response of a tissue, a system,

-9.



10

15

20

25

30

35

Hydr oxyl protecting groups may be used on
i nternmedi ates during the synthetic procedures for
woredornge3is nal products within the scope of thiBCT/US2006/038551
i nvention. Suitable protecting groups (designated as
"PG' herein) for the hydroxyl groups, for exanple
those in Rl and R 3 include but are not |limted to
animat ¢rdgenantthat ia being nowght by a bescarshérytetesndiaely mxdabal doctor or other

cliniciR. OTE&fehﬂggﬂflpﬂglaénﬁagV %ﬁ' catﬁfef uflf‘ Gi?‘ﬂ{tg ({%ﬁ [&ﬁ fm ﬁﬁ%? I¥bemt of 2

enzoy

pharmagegugy tfi%&%éwzlifpre\’% 97 ;ﬁﬂ%@@ the nS&lOi&@tsmea@feoﬁhe hiedogical or
medwﬂ&tvhﬁ?%haﬂ"{?b(mg'ht o0 WtbdenfIASin A, QQy&é}nsﬁhﬁﬁlt dr\iﬁllm)énqg?da

e e S T AL b S ot
receivéd qaanlecsbkecmad e arocthieve meQ’ngﬁmt Of BDlltdlsl‘ébt‘érol ﬂ@bdhn\éyde%‘ed the
dosagrfﬁ ﬁ%ﬁﬂ:‘?ﬁ réc?f;/e% mggéfsg r% It‘tr?tNX gg ? H or X u?rgq?cgoaatﬁ@e{:gﬁ %evel The
dosagg ngn%b@dl’lﬂﬁa ecreenvit of tmustwaﬂmmomysdﬂcml in stovgdance with a
varletﬁéﬁﬁétbﬁqﬁélﬁdmg { éﬁwﬁ agleg@éi gHﬂ' 6 arfll IﬁéCL@JI %&%ﬁﬁbr‘f of the patient;

t dua réoners.
the seye ﬁh&‘iﬁe cp lﬂ%n torb VelttF?@teéo%dl@Fﬁy@y 6f thegppppend chosen to be

admmisfbﬁ}d:dj dlﬁjrometdﬁaﬁnﬁﬁiﬁrﬁféﬁpﬁlcpﬂle trdHaP akd¥; e?)ﬁﬁé Qlhction of the patient. A
O ne o or. s

cons1der r}_tglg §F‘1 se()?ac oFTsels& il vgﬂ%ln (VS aflelgflno ﬁ]a%/orélmagliy skilled clinician for the
purposp@lf yleterpinsngihe thesarputidallgretfet tiveangeophytactieallyraffestiesddosige amount

needed Jaf% f Whntef) P R Phhe Bz @AM OBngAIE O Lhe

ounds ention hay form sol vat es
wi t h whiesongoupdyeiithe instany EW@BUOTSII@ shéipsterat @somtidn inhibitors and

are use¥@ll féﬁie@ﬁmﬁ%@la@hﬁ‘%h@l@ﬁ@ﬂw RSER! &atgél%feaﬁmﬁg Pﬁ?meLﬁLhélﬁ)lesterol

evels, YRSt B SiPg ot oI HonoH AU g g Bl an ant-
atheroscioretid agent, aad nioge paticulinly & @h@@ﬁbxﬁgb@%ﬁﬂﬂéls iWHNBIt6r, TJ%%Xample an
GRG0 WLl e P DO T Bilgtsinbiting
choles’@m{-@bm@omandlzfor tredtgllipad dispaletsiinelbiding hypeselfaléstérolestia h
comprﬁﬁr%aaﬂﬁmlng@%lrelgégig%é %E%Eﬁgﬁveo%géﬁ{t gyh gOAlgng? 0031 Fg)rlinula Itoa
persongarel ¢f suefe tpaiicnn AT UEr pigvided aresra@tbp@s fio prefvr@mqwrrac@mmg the

risk of developing atherosclerosis, as well as for halting or slowing the progression of
atherosclerotic disease once it has become clinically evident, comprising the administration of a
prophylactically or therapeutically effective amount, as appropriate, of a compound of Formula I
to a mammal who is at risk of developing atherosclerosis or who already has atherosclerotic
disease.

Atherosclerosis encompasses vascular diseases and conditions that are recognized
and understood by physicians practicing in the relevant fields of medicine. Atherosclerotic
cardiovascular disease including restenosis following revascularization procedures, coronary
heart disease (also known as coronary artery disease or ischemic heart disease), cerebrovascular
disease including multi-infarct dementia, and peripheral vessel disease including erectile
dysfunction are all clinical manifestations of atherosclerosis and are therefore encompassed by
the terms "atherosclerosis" and "atherosclerotic disease."

A compound of Formula I may be administered to prevent or reduce the risk of
occurrence, or recurrence where the potential exists, of a coronary heart disease event, a
cerebrovascular event, and/or intermittent claudication. Coronary heart disease events are
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within the R 9 noiety. AUsuch radi oactive isotopes of
the conpounds of Formula | are included within the
waewpe443is t hi s i nvention. Reference to the conpoUns®0€638551
this invention as those of "Fornula I," "Forrmula la,"
and "Forrmula Ib" is intended herein to enconpass
conpounds falling within the scope of each of these
intended taintiude CHIb denthh, asydcactial difagptiph it avpeckaatti atatlt)y and coronary

revascﬁﬁgl%m&lgérgceﬁﬁ{gss C%F%gf‘%ts&{_é‘ EIVQI%E g?%myg'tagéc? tO%_HngdeS gcl:llie%nc or

rs are possi
hemorrhagiersiroke (al $Q:]§l0|"\$11 %ﬁ@@éﬁ&@%@ﬁ@lmcmﬁenmﬂgramﬁm igstiemic attacks.

Intermt@dnt Sla0dichti i§ @'Eﬁﬁiéﬁﬁﬁaﬁf@{a%ﬁ df béhﬁﬂ%fa? vlaﬁlﬂedlgéag@ The term
e oD ) BER SO e, B
eventspeartbrovdsaulbyestehtss end intemmitteht Olﬁud:laattidhn 9t BusBnd@sl tﬁ:ﬂqjetb@hs who
v TR AT L S 0RO 4 e
whomfthy priential ﬁmrmﬂrﬁaese efisvih ag eventexises, et hyl enedi ani ne,

N‘ met h)ﬂ:&'r&iﬁ {Pl% 1ns!té’rﬁ 'ull\%ﬁ‘g}% 2 g8 Pﬂ)‘%ﬂdeg rar}hétﬂécpﬁrr preventing or

t
i i R e et s v

companigﬁtlﬁé yirphenetiby baabphylhctically effective amount ofa compound of Formula I
C, or

toa pa%ex&tl aél.nﬁ ?oi%ﬁban f)‘?%% ﬂﬁ | di ngp%ﬁ%fngﬁ tgcr)] }llat\)lg ral‘é'wrosglero’uc disease at
the tinf, of admimistragiony br-Raypbanstaidkrfer devdloping it.

tri s(hydexyapt HXA‘[E&&‘WHBQ ﬁl@ﬁﬂ@ﬂmr r}lcthnﬁt gs%?r fdeveloping
gy | FEparE

resent | nventi on
athefoﬂicrl@ﬁ{) ipfisease eediof h@ﬂﬁg@m@b@pﬁ&w@ dleeaS@ @Xm §ta|nd$‘d atherosclerotic

diseasé ASH FaBioRGark RAG AR fhe%é*ragé ?l%fé ?%"aéjtﬁ:mgsfﬁctﬁe AGd At fields of

benzene enzoi ¢

acet |,
medlcl@ﬁngﬂg} novgkdactory IPPIZ:‘ E'etr?é%%td}mm te hypertansios, smoking,
diabete), losolivels oghlghalﬁhﬁty Hpj)@fcﬂﬁhQHDCL) cthit@@)h |aﬁﬂ laGamily history of

stherol TR S0Pyt Uenstc e BB ne ot Coinipg g who are o
risk ofjsievdlpihiog aﬂxercsqlcmtmldxsea&nahlbmfcund iar tBxetwtive Summary of the Third

Reportﬂ;f(?ﬁé‘ﬁ Qﬁa‘}ék Eﬁ@fe&el%? E‘Eiu 5% (K]%‘hE %hﬁ% @gﬁé’l ¥, Detection,

re erred are cltric,

Evalu%neqné Trpafmephefiiligh le;m Gh@lesterahm AéwltSe(Ad@Itébwment Panel ITD),
JAMA, 2001; 285 pp.2486-2497. People who are identified as having one or more of the above-

noted risk factors are intended to be included in the group of people considered at risk for
developing atherosclerotic disease. People identified as having one or more of the above-noted
risk factofs, as well as people who already have atherosclerosis, are intended to be included
within the group of people considered to be at risk for having an atherosclerotic disease event.

The oral dosage amount of the compound of Formula I is from about 0.1 to about
30 mg/kg of body weight per day, preferably about 0.1 to about 15 mg/kg of body weight per
day. For an average body weight of 70 kg, the dosage level is therefore from about 5 mg to about
1000 mg of drug per day. However, dosage amounts will vary depending on factors as noted
above, including the potency of the particular compound. Although the active drug of the present
invention may be administered in divided doses, for example from two to four times daily, a
single daily dose of the active drug is preferred. As examples, the daily dosage amount may be
selected from, but not limited to, 5 mg, 10 mg, 15 mg, 20 mg, 25 mg, 40 mg, 50 mg, 75 mg, 80
mg, 100 mg and 200 mg.
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Phar maceutical |y acceptable esters of available
hydr oxy or carboxylic acid groups can optionally be
wo eoomed3es wel | . Exanpl es of pharnmaceuti cal | y PCT/US2006/038551

acceptabl e esters include, but are not limted to,

-C -4 alkyl and -O -4 al kyl substituted with phenyl,

di met hyl am no and acetylam no. The term "patient”

i ncl ulas actbeTdasemplopatinahé instantrtesapywho beisdminisered in such oral

¢ .

forms as Fbsotlqul caﬁs‘?ﬁe{ @11?],3)%%d%rs pnfgglés?l?(?ré f‘t%ﬁc't&??% ?{gsg%%ﬁ@ﬁs“%ps and
emulsianOpsh forarations pigaefened. lind ppiticalsnty rsplsd prgl fqmméﬁﬁl@ns such as

tablets.@dm ni stration to the patient by another person. The

patient may be _in eed eat ment exi stin .

R cealer Grbmatsal s b @Wlm%faﬁﬁayf theioptye drag can B via any
pharrnabélﬁi@hw a@%ptﬁblk ket BRdin dry miaﬁﬂmhnwﬂyraechpw)lé tesape flem. This
1nclude§ ﬂw% 85’? S(fn%gﬂ%?rggfaé)}%feﬁ a%g s’ Jim ' o@o&%t%ﬁk?ﬁ éél?&%e %d delayed-release
(such etitetie coged) tphemhdogutifal dosage éormso uﬂddtthm.a,l suitabledbernageviicah

I
compoé!ﬂ(ﬁ‘f t?ﬂ?% Ipﬁm %ré%@ﬁ’tr H?%%Uﬁ'a%m tﬁ&%tof Widﬂlaﬁ ski®lth the

resgpnse of tissue,
pharmagwtcehqrssn rgKaBplensagdiPmiAgion’s h@é@%@aufy@héﬁfmw 'Mack Publishing
Co., Eak®gcRACher, veteri nar| an, medical doctor or other

o B B S o SRR, SRSty admnistre
in admiﬁhﬁé M&uttalﬂabhdnugeﬁthal diliehts, @rogpients oncarried odlettieely referred to
herein z%s %fm%f“ rﬁgtgﬁéll%)e%ﬁ?tgglg eltegt%d Q\hﬁlcfg%egﬁ!o s 1n?§1‘ijl%& %rmeé(fe nt

adminigirstion) th@trls,mmemblbfy @pﬁlelg?e ghsine rsyruve@u@d thﬁ élkﬁaamd %@asté@m with

convenﬂ@&ilghal‘ﬁ{acahﬁ‘if piabddekCian. Particularly, the dosage a
receives can be sel ected SP as to chleve

amountobistapge, drraladappistratiameinithy iogeg ett ‘?"Féaﬁ%é"aélée active
drug commtamtazrah bE e6@bines withya @drswxhg phmaaémﬁa@w@wcepmm inert carrier

N
and its e etives] dicalcius phaiphete, veldihmasulfate] waynitsfl, sodejtadrsd other reducing

and noﬁ Fdély?nig @ggefé%/ Qx? gﬁ&?x s‘?e%.traté‘ %Eeém‘éﬁg% Q(Sdlulies}‘eaﬂn GulTBGC Blyceryl
behenatﬁomlcmnbﬁewe pad theédqee dor prgkagis H%W@?O%\m kiqrad &ﬁpéhﬁf&ug
compox?éﬁ@sséﬂ HeQ:oHﬁ;nﬁzﬁ%lﬂ’l BAEfoRb, philﬁm&&ﬁfc@ll? fcceptable inert carrier such as
ethanoly E],ré(nc%é 3 at | o&theeﬂ(e t]\t}oreg)\(leer}fawhenn 3es1rg g} heccegslépy(,: tsﬁlgableoblnders
lubricants, dlsmtegratmg agents and coloring and flavoring agents can also be incorporated into
the mixture. Stabilizing agents such as antioxidants, for example butylated hydroxyanisole
(BHA), 2,6-di-tert-butyl-4-methylphenol (BHT), propyl gallate, sodium ascorbate, citric acid,
calcium metabisulphite, hydroquinone, and 7-hydroxycoumarin, particularly BHA, propyl gallate
and combinations thereof, can also be added to stabilize the dosage forms. When a compound of
Formula I is formulated together with an HMG-CoA reductase inhibitor such as simvastatin, the
use of at least one stabilizing agent is preferred in the composition. Other suitable components
include gelatin, sweeteners, natural and synthetic gums such as acacia, tragacanth or alginates,
carboxymethylcellulose, polyethylene glycol, waxes and the like.

The instant invention also encompasses a process for preparing a pharmaceutical
composition comprising combining a compound of Formula I with a pharmaceutically acceptable
carrier. Also encompassed is the pharmaceutical composition which is made by combining a
compound of Formula I with a pharmaceutically acceptable carrier.
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consi deration of these factors is well within the

purview of the ordinarily skilled clinician for the
w@eoposs1of determ ning the therapeutical ly ef PE@DUS2006/038551

or prophylactically effective dosage anount needed to

prevent, counter, or arrest the progress of the

condi tion. The conpounds of the instant invention are

chol esOee ot matesaidiidnehadtivhiaperdtomay daddmirgstersé inutorhilination with a

i e . y iC

o G048 K0 SR 00k OPL b 815y PAEM 4L Lk encompses
drug ceimphation éhediye combinstibn raginaswistrsinghodesege emplagion comprised of
the coR@6itd oth!ﬁHmPaSI Eﬁ\lﬁ alﬁﬂftiitoﬁilrhl%ﬁ@é sdeBE t&L ég%nég;@snak@l%é’stnﬂ?ﬁﬁgsﬁ‘?ﬁon of
cach of e sorponnd FRESEONE T8t be adeio Rl PERNEAESTTN AgORh 6 Sepate dosage
formulaﬁié?@ mhidm?lmv\tgi foncqpcaiees S?Iﬁfeh@ﬂ?adfr@ﬁisﬂralﬁmnmg&ﬁmtive agents. The

... C stero absorptiqn ,an [~freati,n I
addi AL Fo0: R PRIy P el rarumear By Lolgero
biosynglthsisrinlsibiter sugh as athHME€idA walbbtyseeihibipi, we agemisUiretvingf other
parn SSRBI e T b8 O BAR A ASE A e
pharmageufigq] aetiviges. exampes ffHME,EPpArdertase iretibisers apadil for thigpurpose

includ¥@tatingih thelf 1R RIniAed @r @lhy8tRMopen hii8 fRHRGNE Shh@fhceitically acceptable
erot i ease once it has be

at her oscl di | i cal
slts ) PR s bt Rt A hodpYRtaog M ACOR®: e US Patent No.
4,342, p6 Dpsiyivastbiic AOYOBF; sbeeUS Patint ol # 144 784c ﬂih‘ydroaybpéﬁ—afid
) . ' . CO n f..For .a_| .a

Ry e g SRR Sl PR el L8 AR e
sodiurg salethdseoh R AV A1 st sor 81 Rateitden d346 A2 ) ibwestatimparticularly the
sodiurf BAPTRRDSEEHASL®! & 19 BRRFEN0 AL LPNY! 4ib:QBSta i) PhrtRiBuly the

. recogni zed and_under st ood byN%hgsn clans practi Ci ré%El n
caleiupsalt thareaf AP DB aseo/Shatang Noe 248 A8 o sestggsitind CRESTOR®; see
US Patt EﬂbOS/,laS@,M@[ ali ﬁ&&aﬁaﬂémﬁlhélﬁﬁfélﬁedtefab Mﬁ& 0% t(sfeg IPCaIvibf@national

. revascul a | r acedur es ronary. .hear i sease
pubticq R CR b W O3 0B, it Rl ScbimaRPR Ry be
emplopebintludé betase ot limitebiomnase moae oflF AR $ehibitmb; Hlipgcygenase
inhibit?ll'qélé Félljcg’fiﬁﬁa@ gggggﬁagmsbﬂzﬁoﬁ@%%&ﬂs RBS! A MESER! (ZHIBERS Yescribed in
U.S. Patent No.’s I%e. 37721 and 5,846,966; cholesterol ester transfer protein (CETP) inhibitors,
for example JTT-705 and torcetrapib, also known as CP529,414; HMG-CoA synthase inhibitors;

squalene epoxidase inhibitors; squalene synthetase inhibitors (also known as squalene synthase

[l

inhibitors); acyl-coenzyme A: cholesterol acyltransferase (ACAT) inhibitors including selective
inhibitors of ACAT-1 or ACAT-2 as well as dual inhibitors of ACAT1 and -2; microsomal
triglyceride transfer protein (MTP) inhibitors; niacin; niacin receptor agonists such as acipimox
and acifran, as well as niacin receptor partial agonists; LDL (low density lipoprotein) receptor
inducers; platelet aggregation inhibitors, for example glycoprotein IIb/IIla fibrinogen receptor
antagonists and aspirin; human peroxisome proliferator activated receptor gamma (PPARY)
agonists including the compounds commonly referred to as glitazones for example pioglitazone
and rosiglitazone and, including those compounds included within the structural class known as
thiazolidinediones as well as those PPARY agonists outside the thiazolidinedione structural class;

PPAR« agonists such as clofibrate, fenofibrate including micronized fenofibrate, and
gemfibrozil; PPAR dual o/y agonists; vitamin B¢ (also known as pyridoxine) and the

pharmaceutically acceptable salts thereof such as the HCI salt; vitamin B2 (also known as

cyanocobalamin); folic acid or a pharmaceutically acceptable salt or ester thereof such as the
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dysfunction are all clinical manifestations of
at heroscl erosis and are therefore enconpassed by the
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A conpound of Fornula | may be adm nistered to prevent

or reduce the risk of occurrence, or recurrence where

the potential exists, of a coronary heart disease
sodiuragalhand the mmtbjﬂgluv&mma Isalt; amtienxiidananiddmins stdhessiitatr C and E and
beta chrbfrE di-h @ker%g{b@éd%mgﬁéﬁtg%q?ﬁg g?c%og esg}‘t%il angiotensin converting

areintended toin
enzymerphipgens sHch as enalapy] arsbgaptopril; a;@k:;um ahahnebbloekers/such as nifedipine

and d1[tﬁ&@ﬁ0éﬁd@fﬂeﬁaﬁ AR Q6 AP 6 hat SR8DE ﬁggg%élﬁé xS &S FXR ligands

iI'c Sstro

N TR N SN DO O
all subt typessofethis receptoe)d. g [XR@aakSLXRBE &@ﬁhds Héﬂat&édﬁ%uﬁéé bR as

SO T O E Soe E Bh

valdecgsibd herein is intended to enconpass coronary heart

d' - d
I'S erasﬁtttﬁégﬁﬂti&lzlf:%l&%f?%%%ﬁ}ﬁélﬁf effe?éﬁ?% E\Hel%ﬁt as ap E:‘%)rlate ofa
ComPCWH Oﬁ g]%n He beabbrstispd dansbe prepaiation aba prediepmentitsatif fardhhibiting

choles&h*tbl&ib@t&p’u@ﬁ @k inel1Gis Sfmuﬁg @ﬁ’d@r @Hﬁcﬂl@ 82eiskabr (‘ﬁg&ﬁ%st M conditions

affect QD S i) (%c reé:tur o to aré ever11t e reventing or
iyt chofEstetol dbgrpriogy s reaiagy Bt dppees &

reducmgtheait$kfoﬁ deyalepieg dthagsderotie dlseas&ghatlﬁ@g 611 Séwidl the ﬁﬂogﬁdssmn of

atherogbrler§H<p&§9é§§ theo f ﬁ’ﬁjﬂe%&%%cﬁ&c?i ?1' %E‘éjvtenf ing of regucmg the risk

conpri nrs
ofa ﬁf|§? @pﬂqwea@em@apmer@ﬁ péen itherosgieratic do:fsasa ewnp Fonekaniple, the

medicdtRéMaS Ye dofhpRis@BSS BJdlit ﬂngr th %B%thr005 oiﬁanco%’c}ﬁ)glhd oﬂﬂ&imula I

t C
T mqEAnE et OBk CORTPRMTfL G ol bp Peparcg it one or more

addmoahemlme ag’@ts tsuclﬂ.artﬁ@sre&lembla& si;qﬁﬁat ed WI t h the I nst ant
th eraQ&)lnc se_.at risk of

at her o8 élilpé)}ll&(tjs 02 ﬂ}.]ﬁ lggeélggn gﬁra dStFI‘an%ji tﬂ gn'hgﬂt ChOIGSterOI abSOI‘ptIOIl
employirtetthe Clddstera tAbsorgiicessay i@ Wi, belStvaMilRraskay involves comparmg a test

compoﬁhh@éﬁﬁﬁkb%rv@{h'rg g&t?&ﬁﬁg? abil %Ko n%ﬁ)tt Sled rcgl g V\%nép che 1Both

aver age physicran prac Ne rer
ezetimifpgidd %fésteféwmkw@wﬁthm lswnflwnbtbged aholesterel 4hsorpBorEebyr k0% at the

highestldo£8 tbRdl. 1B R¥RE E&BFBh& had SRKEML 1mg/ke.
Cholesterol Absorption Assay in Mice: C57BL/6 male mice (n = 6/group), aged 10 - 14

weeks, were dosed orally with 0.2 m1 0.25 % methy] cellulose solution with or without test compound or
ezetimibe (0.12-10 mg/kg). Thirty minutes later all of the mice were dosed orally with 0.2 ml
INTRALIPID™ containing 2 pCi [*H]-cholesterol per mouse. Five hours later, the animals were
euthanized, and liver and blood were collected. Cholesterol counts in liver and plasma were determined,
and percent inhibition of cholesterol absorption was calculated.

The compounds of structural Formula I of the present invention can be prepared
according to the procedures of the following Scheme and Examples, using appropriate materials,
and are further exemplified by specific examples which follow. Moreover, by utilizing the
procedures described herein, one of ordinary skill in the art can readily prepare additional
compounds of the present invention claimed herein. The compounds illustrated in the examples
are not, however, to be construed as forming the only genus that is considered as the invention.
The Examples further illustrate details for the preparation of the compounds of the present
invention. Those skilled in the art will readily understand that known variations of the
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di abetes, low I evels of high density |ipoprotein (HDL)
cholesterol, and a famly history of atherosclerotic
w@andibosascul ar di sease. Publ i shed gui del i nes POF/US2006/038551

determ ning those who are at risk of devel oping

at heroscl eroti c di sease can be found in: Executive

Summary of the Third Report of the National
conditChslaed prcedsesolithe folmwiRy prpparatiyéGoRdurap@ntbeRaed®to @8pare these
comp%ﬁi?.mi on, Evaluation, and Treatnent of H gh Bl ood

ol'esterol in Adults (Adult Treatnent Panel 111),
JAVA, 20rHety aéshipmatagepiia grhnipeesghay shanploged in the preparation of

the coh@tiids! MREseAScHIAN IR PR, Biit AOh& 12hitdd8: ﬁ@l"["eﬁﬁﬁﬁgnce Liquid

Chromhd sk f acg%i‘g%a_rcg‘édrint ended to be i nél uded I the group o
oSl (B L) i ufiaginepmaly tekerpist and ghiral gy Medium Pressure Liquid

ChronattégraphyMPIaT)| Supstir Ceael FIRRODhe math@idphly] gepastiVelhiaLayer

fwt above-noted risk.factors, as [l ..
Corone B BFAT ) DA AT BLPR P hB iR Gl T e sitcn el
ion-exchangn damgntatographiynanduddial vlirpmiatogtaphy g rAll engfergreepbe degrees Celsius
unlessPswienhedqt o be at risk for having an atherosclerotic
di sease event. The oral_ dosage anount of the conmpound
of For®RM@abbregationspiseghbgreingnaudes about 30 ng/ kg of
Adody wei ght per daxeylpCBEE(@P) y about 0.1 to about 15
Arrg/ kg of body wei g&t eper day. For an average body
Yei ght of 70 kg, the"8®88age Ievel is therefore from
Bmabout 5 ng to abouBenk®DO ny of drug per day. However,
c.dosage anounts W | el %ALY dependi ng on factors as noted
above, including the potency of the particul ar
caléorpound. Al t hougHCalpidatedt i ve drug of the present

pamvention may be afpiiBicsispifgd | n divided doses, for
[ a single daily

anple fromtwo to four tines daily,

Dlggse of the activez\%é}[r opropyletviamigd. As exanpl es, the
DMaAP| y dosage anountdifeihyli®gl@iied from but not

l+mted to, 5 ny, 1 20 ng, 25 ngy, 40 ny,
Dl\é ng, 75 ngy, 80 %?"%@f%@n ng. The active drug
eqenpl oyed in the i dsuavdlent(ser apy can be adninistered in
Essygh oral forns aSElE&{:Hnteiﬁﬁ%y foRbeHls ect%éc%ﬁ% powders,

I €s, y

ranul es, elixirs, tinc suspensi ons, rups, and
| sions. Oral fdfthillagetasns are preferred, and

h particularly solidjqigh fornulations such as

HPLC High performance liquid chromatography
min Minute(s)

mp Melting point

MS Mass spectrum

Prep. Preparative

r.t. (or rt) Room temperature

sat. Saturated

TBAI tetrabutylammonium iodide
TBS Tert-butyl dimethylsilyl
TEA Triethyl amine

TFA Trifluoroacetic acid

THF Tetrahydrofuran

TLC Thin layer chromatography
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tabl ets. For conpounds of Formula I, adm nistration of

the active drug can be via any pharnaceutically
waewmepssiod e route and in any pharnmaceutical | y PCT/US2006/038551

accept abl e dosage form This includes the use of oral

conventional rapid-release, tine controll ed-rel ease

and del ayed-rel ease (such enteric coated)

pharmaceuti cal dosage forns. Additional suitable

phar Naecs engrgll ﬁgﬁ&ﬁ@%%fow ﬁt?s%ra{e%][meltll%o for tﬁe syl waaF g’o%ﬁn}gunds of the

i nvent i Oné are Inary
preseninyantiens el pubstituents and varigbles fagpR b R2s 44, R@metpg)tmassiefmed above in

FomuPh%g?sqg&isa{tg@dtheﬁ%@nces Mack Publishing Co. Easton
PA. In_the nethods of the present_ invention,

act i velndichgns s I-{ {pdreatstt pjth adeRPLalsye ot 1R bain tie? aﬁe@nce of a suitable
palladivinichtaly st Shﬁde@etﬂRﬁﬁiﬁHﬁ@qﬂlb%ﬁine galladRiai(s),or XL pi ents or

bls(dlpﬁ,d’tyé) r&?}ﬂé}? glla(lfc?% 101501@)3&@{11@%&1@' qrhmo hgcg [)aglg ?opfllogr({) ﬁ@r c{e %e reaction is

usually petfiernkeldn Aminpnt ofgalad palving suchts DMF, bdmeenlrsqm tm@brature and 100 °C, for a
posiont BUE) Sy SRR b ! S ARBABD 8 14 KR0S s o
a radioprijve pqx sipheas 3°B 6 providg thy amqspmdrrﬁtra@ﬂabeiﬁdtaﬁ@cf wiromresction with I-1.

cOnvelts@hIoet-:s & -1 %a«sw a@hlewae)ngaﬂog&amm QPR BERY in BRIRDosition,
nmbi ned with {Aon t

follow lbyetfﬁa%ngwnl? gepiding 3{1(? legfhy%@ra? 1@1%&3%({13%%1%@1@& Epove the phenolic
acetateStheti c@ertigg the phenpl tﬂmlej tfl'ﬂad I-gwipareatmenodlitf | ed st ar ches,

bls(trlffr%}on}/ekhgf uifone/gorﬁleno r1d11lef .t eeprrlﬁsérfl:cisl‘:]elo Sither %be?lﬁr? I'lililerrc]g%N diisopropyl-N-

ethyl amtmem dlpleldwmeﬂwgnqndhmnhm@gmﬁlm@f@fgﬁimyl-%wiiwmhieved by
palladl%%gsrls@éd%o utingof fhe @Ete AR Mifes hRASYI- %I]é{é@ﬁ& @{ lﬁﬁJrotected alkynyl-R'?

cer behenate cal cium stearate a
derlvatgyleﬁ ?ﬁl}ﬂp%{tf ,ha@rp@ﬁ prqtpcppgq groapsiBEhincludes for ,e{g@nple benzyl, acetate, acetal

or any Gﬁmﬂﬁﬂ@ fxy@@;ﬁrb@ctﬁl@ %Hiuﬁeéi cBinbiRatRb tHeR$f, Gompatlble with earlier or
maceutl ca acce arri su
subseafif 811°a P Ba S TLRS s e PR RGBS BrCghOBn and

(d}\[/\ d or necessar y, suitable binders,
Me
_%2 O

OAc
In this method, I-4 is treated with an alkynyl-R'** of type I-5 in the presence of a suitable palladium
catalyst such as tetrakistriphenylphosphine palladium(0) and copper(l) iodide with an initiator such as
tetrabutylammonium iodide. The reaction is usually performed in an inert organic solvent such as DMF,
at 50 °C, for a period of 1 to 5 hrs, and the product possesses an alkynyl-R'* of structure I-6.
Hydrogenation of the triple bond occurs along with the removal of any benzyl protecting groups
contained in R™* by treatment with 10% palladium on carbon catalyst under hydrogen atmosphere in a
solvent such as ethyl acetate reacting over 15-24 hours to form I-7. Hydrolysis or cleavage of any
remaining hydroxyl protecting groups may be performed at this time, or non-benzylic protecting groups
can be removed prior to the hydrogenation step. For example, diols protected as acetals that are
contained in R™ may be removed by treatment with aqueous acid. When R contains one or more
acetate groups, deprotection with potassium cyanide in methanol heated to 50°C for 1-2 hours affords the

free hydroxyl groups.
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_ghollesterol hj osynt
;ﬁ\ %"édgg ?-lirn%" '

| ubricants, disintegrating agents and col ori ng and
flavoring agents can also be incorporated into the

wWOorRoor/#4318 St abi | i zi ng agents such as anti oxi daPCBEUS$006/038551

exanpl e butyl ated hydroxyani sol e (BHA),
2,6-di-tert-butyl -4-nmet hyl phenol (BHT), propyl
gal | ate, sodium ascorbate, citric acid, calcium
nmet abi sul phite, hydroqui nBEHEM&Id 7- hydr oxycoumari n,
particul arly BHA, propyl gallate and conbinations
t1here<§f, canfal so be agded to stabilize thy Pq§sage
A ofms (Oaven (@ chnpoung ¥frmula | is for ?&], ted
t oget lér wi t® an HWG{CoA reductase inhibitor such as
simvastatin, the gSeNof~at | east one stabiliMF ng agent
is preferred ip the cti on. O HérCsiGt40Hg),-NR'OR™
conponents include gelati -y, sweeteners, natygal and
synthefic gu such as gcacia, tragacanth or

. RED
Agl_gl_g&t)e_sy _z r boxynet hl hyl ose, pol yethyl ene
gl yEol F wixeg' & The i nstamty,l py@mryj on al so
enco sses & process for preparing a pharmaceuttcal
composi tion conpradsi Qbi ni ng a coémendnef Formul a
| with a pharnmaceutic accept abl e dWNTerNEt so
enconpassed i &3t he phar 2yt i cal conposition which is
made by conbi ni ng a conpound utHferrtta | W th a
pharmaceutically acceptable carrier.One or nore
addi ti Bnal a&f i ve agen , be adm ni st erg P' rB
o AT 6 @ th.a conpound’d6f Formul a |, @%pég;‘,‘
t her ef 8r e anRe&nbodiymgnt Of the instant inveniyon
enconpasses a dru binati on. The drug—Tombimnation
enconpasses a single dpsage formul ation conpr{__xz%d of
t he conmpound of For nul nd~addi tLenal acti agent
or agents, as?\‘/tvell as adm ni str%}ybh{a%f e of the
compound of Formula | and the additional acti U2 agent
or agents in separate dosag®Per@ylsalkylomsno-whpairsusbtituted
al lows for concurrent or sequentwill -@H®B plofkbted@hyd@okydf
the active agents. The additional active agent or
agents cany,be |ipid nodifying agents, particularly a
Shs_inhi bj,t or such as ahH#lf% CHA

tade t or 0L agent's havi ng ot her EtOAc
pha maceutt cal aftivities, or agent s that hag_q(CRI%QOH

| i pi d- nodi fyi ng”e I1"$i(j<a/nd\ot her 50°C

I-6 (CHg),-NR'OR"™

©

12a
R R2 R
1 | ' _ ._/_
A= Xn—(Clg—Yo—(C)—Z, I

R? RS

(CHa),-NROR

The preparation of compounds possessing a 2-hydroxyphenyl group in the final product
I-12 is outlined in Scheme II. The bis(benzyloxy)intermediate I-8 may be treated with a terminal alkyne
of type I-2 in the presence of a suitable palladium catalyst such as tetrakistriphenylphosphine
palladium(0) or [1,1°-bis(diphenylphosphino)ferrocene]dichloropalladium(II) or the like, and copper(T)
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pharmaceutical activities. Exanples of HMG CoA

reductase inhibitors useful for this purpose include
wGar@viomsis n their | actoni zed or di hydroxy openPErUS2006/038551

forms and pharmaceutically acceptable salts and esters

thereof, including but not limted to |ovastatin

(NEVACOR(r) see US Patent No. 4,342,767); sinvastatin

iodide. (TBEXSG¥R(on )is usadlly fdfoiatiaman iert Olzgarlldﬂqh@ﬂguch e DY@y pkiyeen room
temperag.g? %ndaI%b 9% S'flf)r a ?%méto lug Rk ltlfétblr&ﬁll:tﬁs Lrhﬁte?r[mw&@f §’d"uctura1 formula

um sal pravas particul arl
1-9. Allgell-Umas adrtait headeastive Pmm%%%ﬁ t0 rowidehe Pa‘{r%gﬁ?f}/dmﬁ radiolabeled

adduct lﬁﬁﬁ ffeﬁctf&i&lth L4, Wa$tabh B IPRol110 Bhithd athietied lﬁ'Q@ﬂMgénaﬁd)rt of the triple
ereo , See

bond, v GPrp AT Fﬂe"t‘ﬁ%t?ﬂr%gffl%\lﬁ‘i/"%%ebeeﬁfl EPETLT € PO pigypositon.
followel b} EngQRﬁé ﬁhe r&ERink/phdnal e mie tiiftate 51 @Vi3 1@8mpnt with triflic anhydride

vast TOR(. h dium. Th
coituoig st B o iRt SO AL Dprgmeane medim. The

remainihistd34arf lseels:rﬂéﬁfred astdescribediip Sellemgdibl i cat i on nunber WO
97/ 23200). Exanples of additional active agents which
may be enpl oyed include but are not limted to one or
nore of FLAP inhibitors; 5-1ipoxygenase inhibitors;
addi ti onal chol esterol absorption inhibitors such as
ezetimbe (ZETIA(r)), described in U S. Patent No.'s
Re. 37721 and 5, 846, 966; chol esterol ester transfer
protein (CETP) inhibitors, for exanple JTT-705 and
torcetrapi b, al so known as CP529, 414; HMS CoA synt hase
i nhi bitors; squal ene epoxi dase inhibitors; squal ene
synt hetase inhibitors (al so known as squal ene synt hase
i nhi bitors); acyl-coenzyme A: chol estero
acyl transferase (ACAT) inhibitors including selective
i nhibitors of ACAT-1 or ACAT-2 as well as dua
i nhibitors of ACATI and -2; mcrosonal triglyceride
transfer protein (MIP) inhibitors; niacin; niacin
receptor agonists such as acipinox and acifran, as
well as niacin receptor partial agonists; LDL (| ow
density lipoprotein) receptor inducers; platelet
aggregation inhibitors, for exanple glycoprotein
[I'b/H a fibrinogen receptor antagoni sts and aspirin;
human peroxi sone proliferator activated receptor ganm
( PPARQ)
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agoni sts including the conpounds commonly referred to
as glitazones for exanple pioglitazone and
WO o®i7gi43teazone and, including those conpounds PCDUSIHEE038551
within the structural class known as
t hi azol i di nedi ones as well as those PPARg agoni sts
out side the thiazolidinedione structural class; PPARa
agoni sts such as cl of i br aserefmempfi brat e incl udi ng
m croni zed fenofi brate, and genfibrozil; PPAR dual al/g
agoni stg; vitam n BBQ Sﬁ nown as pyridoxi ne) and the
I

pnaxﬂaqépl_t{cadc;uzaccept oBhts t hereof &d€Rh:as the
eutically acceptabl'e ggEt or

sal ki Vit known as cyanocot54l anin);
fO|IC acid or a phar
ester thereof such®as theSgdi um salt 1011
met hyl gl ucam nét%al t; XI dant vi a_rdnCns sﬁCl-r'F) JARTR
vitamin C and E and _bet a car bt ene; bet a- bl ocker s:
angi ot eRsi n IIRZanta Bﬁ such as | osartan;
amg+>q1—e(n)s1—mn—eam¥e5t| ng szr@Blh nhi bitors such as
enal aprkl andreapt 0 "Xl ci um channel: Hat ffRERs such
as nifedipine and dj m endot hel i &) sk @goni sts;
agent s t hat enhan08 ABC @ne expr essi om*erBXB,rid;ngands
-including both hi bi t ors-& (kagonl sts; and LXR
| i gands i ncl udi'ng both inhibi atagg,olggom sts of all
sub-types of this receptor e.g. RRand LXRb;
bi sphosphonat egzconp@n@l ch as al endronate sodi um
angd_gycl ase- 2 |nh @S such as rof gagthi,,
cel ecomggo?ynggg N oxi At her apeutical |y &HLTEA!
prophyl actically eff gct,i ve anount, as appr
a conmpound of Form# a | be used for the 12
preparation of a nedica useful for inhlty iy
chol esterol absblption, as well “&@f-RR'Y ea%é and/ or
reducing the risk for di seases and conditions affected
by inhibition of chol esterol &bty i aikyl aivab- @poly-susbtituted
treating |ipid disorders, preventi RghOOH @gusédid Hyh@xyl
ri sk of devel opi ng atherosclerotic disease, halting or
sl owi ng the progression of atherosclerotic disease
once Rt has RBeconBn ally mani fest, and prevent m&sH

AT X+ edergchhre, i sk R'&t subsequent 50°C

occur Rence @& an Clerotic disease event. For  ~
exanpl e, the 5. Hy, 10% Pd/C

O\/\ EtOAc

I-11 (CHo),-NR10R"!

R12a

2 HO
R /)
Ar _Xm_(C)q—Yn_(C)r_Zp |
) ) N
R RS

N

’ @\/\
112 (CHp),-NR1%R™

As shown in Scheme III, incorporation of the trihydroxyl alkyl group directly to the
phenyl ring may be achieved by palladium assisted coupling of an intermediate such as triflate I-13 with
5  analkenyl stannyl intermediate, such as I-14, n= 0. The reaction may be performed in an inert organic

solvent such as DMF or toluene with heating for a period of 1-24 h in the presence of a palladium
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15

medi canent may be conprised of about 5ng to about 1000
mg of a conpound of Formula |I. The nedi canent
weowpioisesl of a conpound of Formula | may al soP@BEUS2006/038551
prepared with one or nore additional active agents,
such as those described supra. Conpounds of this
i nvention were determned to inhibit chol esterol

catalysabisb ppRd@{PRIER Ioogetruigstﬁﬂs}enﬂblmspiﬁneepadihdiﬁh@@ topffopthé\pedyct 1-15 (n =

0). Dllya chﬁﬁ%n %ghlg\gfg?rwn*]% %%nerdglg 1L a%l? %ruglgg%tgrcfafdsgopdltlons such

as OSq4r(PﬁtaéYttC) Biith %M@@V@orﬁbbm&omn rﬁ wdnnt@ theguedenceodp |bme lsech as
triethy Rihéhelil 6h A pedpSitke GONRE Uﬁ&ﬁov‘&f oftald ﬁro’te@%x?g”%rbl% iff ;ﬁl&bllal d.£%enzyl

chol est erol absorg%l on >90O at t hest dose
Protectng S QugS: MY C AEUTE 156??6‘8% 34T} 4% paflaciy spcaebonrgiefgt under hydrogen
atmosphbre |11€$ §cﬁ¢‘eﬂ’c subb smm hwhteb&&aYS 24 hdMr 010 aff6id EBlap QundBbFormula I-16 (n =

0). Altgglg‘e Ye 1f ﬂt’l%ln% cfg%té %%%?%%c{t%%gro\é\gﬁes?%? ﬁéggt%%ﬁ%%%geﬁtion to afford
the fremh;tdkpxo]r gmnps Inoytbe ta@mve(t argeewribdd previersy nsingdeC) @n WMROHO Products of
f 15@’1% 11 B! Y orid e 1Y E%
ormul R S LB o B kP i ot Pop T 1 af BBl be preparea
followwe::thli 1gpqtiop pRsIueRce afipg the alkenyp starnyl mrey@edﬁ%rlé_ma@rn n T he
ani mal s were euthani zed, and liver and bl ood were
coll ected. Cholesterol c iLn liver and plasma were
det ernmi ned, and percent %ﬁ@@ﬂbn of chol est er ol
absorption was cal cul ated. The conpounds of raI
Forngla | @b the RF&sent invention can be prég.;fz'g@

Ar1q{: di_ Qg_&g _the proﬁ &% of the foll ow ng—Schere—
furt er exenpllfl

opriate materials, andjare
by specific exanpl eS\WhI chi f old.ew.
Mor eover, by ut® IZI he procedures des d

herein, one of ording skid!l in the art/can rfeadidiy
@p_ﬁé_g ﬁg t i onaklXorfpolnds @fNRERDT esent | nventl on
ai med "Hérein. The conpounds illustrated innMtHe !
exanpl es are not, however, to be construed R§ ToPMRRy
the only genus that is considered as the invention.
The Exanpl es, furthgsail]ustrate details for the

1pr epa'? ationj of the c S t he present Remove protecting groups
OO n 1.008 1.10% Pd/C
R R3 T . EtOAc, H,
O-R —
O\/\ ' and/or
2. KCN/MeOH
& (CHZ)y'NR1OR11 ’ 50°C
13
2 R
L. RoE 2 o
Ar'—X—(C)g—Ya—(C)—Z I hon
R R3
N OH

@]
—
=N

I-16 (CH),-NR1OR™

As shown in Scheme IV, compounds containing a 2-carbon linker to the functionalized
nitrogen group may be obtained by treating the alkenyl intermediate I-17 with 9-
borabicyclo[3.3.1]nonane (9-BBN) to form the alkyl borate ester, which upon palladium catalyzed cross-
coupling with the iodide I-18 may afford the intermediate I-19 possessing a 2-carbon-linked nitrogen
functional group. Intermediate I-19 may be deprotected and then converted to functionalized nitrogen

intermediates using procedures as described herein and those known in the art for sulfonamide formation,
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15

i nvention. Those skilled in the art will readily
understand that known variations of theconditions and
wpe@cesses of the foll owi ng preparative procede@EESIA61038551
be used to prepare these conpounds. A variety of
chromat ogr aphi ¢ techni ques nmay be enployed in the
preparati on of the conpounds. These techni ques
carboxprpide fpmatidmete aSebsequent interthetihtésonaytthagylbe Ranvietgedmarompounds of the
P e -G 2 ek B A DL AO0 dod iy foemes L, Wang
Chr omat ogr aphy (MPLC), Super Critical Fluid
Chr omat ogr aphy; prepar at isegieii tv Layer Chr omat ogr aphy
(prep TLC) ., fl ashgohr omat w%mﬁ silica gel or
,rev sed-pﬁase silice#gel; iop<e ge
Ar ?%Té?iﬁ‘fﬁg“ﬂ%})ﬁ% and_radfal chrondt ography. Al

t enp®r at ur BS are Jddgrees Cel sius unless ot herwi se
not ed. Sone abhs vﬁ“g@: US@gB[P’Q%%bVQC%FWP| ude: I Ac Acyl

O -) Agq. Aqueo n Benzylk;€0, sius calc.
Eﬁ%%gl(-ldt égj"CE)CM d&ﬁg' OrGITe} hanePELIEAppf)
N, JV-di i sopropyl ethyl ani ne DMEpF/DMF/H,O _
4-di met hyl am nopyri di ne DVF N, N-di et hyl f grsrami deOPG
equi v. Equival ent(s) ES-Ms Efectrolf Spray | S
Spect r oscopy Ar1_xm—(92q-Yn'—(9:)5r_ZP

R R

L1 (CHy),-NR1OR

As shown in Scheme V, in a related fashion, compounds containing a one carbon linker
may be obtained by treating iodo intermediate I-18 with reagents capable of aryl cyanation such as
trimethylsilylcyanide (TMS-CN) and a palladium catalyst to afford aryl cyanide intermediates. This
cyano-intermediate may be hydrogenated in the presence of Raney-Nickel catalyst to afford the desired
aminomethyl intermediate I-19 with one carbon-linked nitrogen group. This intermediate may then be
converted to functionalized nitrogen intermediates using procedures as described herein and those known
in the art for sulfonamide formation, carboxamide formation, etc. Further manipulation of compounds
of formula I-19 may be achieved by sequence similar to those described in Schemes I — III to make

compounds of Formula I.
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Et OAc Et hyl acetate h Hour(s) HPLC Hi gh perfornmance

l'iquid chromatography mn Mnute(s) np Melting point
woBMass1spect rum Prep. Preparative r.t. (or rpQT/BRemNG/038551

tenperature sat. Saturated TBAI tetrabutyl anmoni um

i odide TBS Tert-butyl dinethylsilyl TEA Triethyl am ne

TFA Trifluoroacetic acid THF Tetrahydrofuran TLC Thin

| ayer chromat ogr aphyThe RGHEME VSchenes bel ow

illustrate a method for the syntheses of conpounds of

t he reser‘g2 |nvem¢1%n Al bpeubstituents and vari abl es
A & % c Arl, et c.?) ThiSeChis defi ned above
A rnﬂlé es cat ed oPHéHalsse. In Schene 1,

s treRated with a termnal_allkfne gf type 1-2 in

the presence ofo“a swyrtabl e pal catal yst such as
Rg’?rgﬁi §RG phenyl phe pal %a%} ﬁfr?( O or [1,1'-
bi s(di phenyl phosjpfsi nojfe rocenﬁ]dlch Qr opal RA%H PG
or the like, and c copper(ll)| |odnde THe _reactio
usual ly perforned in an Pheft }qgghl &C v
DMVF, between room tenperature End 106° C f

The following examples are provided to illustrate the invention and are not to be
construed as limiting the scope of the invention in any matter. Within the following synthetic examples,
reference to an intermediate from a prior step is a reference to an intermediate compound made in a prior
step within the same example, unless otherwise noted. The following designations are used in the

Examples for certain repetitively used intermediates:

Preparation of N-prop-2-yn-1-ylmethanesulfonamide (i-1):

N HO -
A NI Me
il O
Methansulfonylchloride (1.40 mL, 18.1 mmol) was added dropwise to a stirred solution

of propargylamine (1.00 g, 18.1 mmol) and dimethylaminopyridine (44.0 mg, 0.36 mmol) in pyridine (10
mL) at 0 °C. After aging for approximately 15 h, the reaction mixture was poured into 1N HCI and
extracted twice with ethyl acetate. The combined organic extracts were washed with saturated aqueous
sodium bicarbonate, brine, dried (MgSOy,), filtered and concentrated i# vacuo, to afford the title
compound i-1. Crude i-1 crystallized on standing and was used without further purification. "HNMR
(500 MHz, CDCls) 6: 4.92 (br s, 1H), 3.99 (dd, J=2.3, 6.2 Hz, 2H), 3.11 (s, 3H), 2.70 (br t, J = 2.3 Hz).
Preparation of N-Methyl-N-

n-1-ylmethanesulfonamide (i-2):

Me

|
NN o Me
. AN
2 30
Methanesulfonylchloride (1.12 mL, 14.5 mmol) was added to a stirred solution of N-
methylpropargylamine (1.22 mL, 14.5 mmol) and dimethylaminopyridine (35 mg, 0.30 mmol) in pyridine

(10 mL) at room temperature. After aging for approximately 15 h, the reaction mixture was poured into
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period of 6-48 h, and the product is an interna
al kyne of structural fopnula 1-3 . Al kyne 1-2 nay
w@enwrak31s radi oacti ve atom such as 35s to prorCTES100€038551
correspondi ng radi ol abel ed adduct upon reaction with
1-1 . Conversion of 1-3 to -1-4 can be achi eved by
hydr ogenation of the triple bond in the R9 position,
ethy] acétatb hadveashbd/sutcessivaiewith WN tHC1 gudibringi ke engehi¢ phast Wed diied f8a.SO.),
filtered éﬂ?l c%ﬁgegéﬁ chtvgcu%eéoea%fdvtﬁé Hid & Xl?ﬂdt(h?), Qzﬁﬁﬂ Qlas ﬁsed w1thout further
en cohvertlng t e phenol” to etrif
Purlflcatlﬂmr VI a treatment with

Prepara‘&%nsc(ft]\l:ﬁrf)ﬂg-g?mg@-G%hﬁé'(f—@@y| )am no pyridine in the
presence of eirther triethylamne or NN

di i sopropyl - Net hyl am ne in dichloronethane nedi um
I ncorporation of the WNM eJroup i s achi eved by
pal | adi um assi sted coupl | o%( € triflate 1-4 with

ei t her hydr oxyI protected or prot ected al kynyl - R12a

derivative 1-5. Exanpl es ofizhydroxyl protecting groups

ng:)(/;) ohﬁgt&ygxfﬂ‘ntdggqs ergjg,;q) Rt pBenZ éded "Elocae gtl?’rteg sol%tci:oent oqflpro%glrgylamine
(0.5 mLcHBrbinmd) and danettydmendpyridioapldmg: K)é4mntldi) 1e@y1tlcihe¢ (2e§rmL) at 0°C, and the
resultlngfﬁgﬁ%ﬁg %)110%& B &zﬁl‘nt %Bfeh &ﬁperﬁ&eaﬁﬂ?ﬁ?}xﬁmﬂéﬂgﬁh the reaction

IS not | mte OBn_ an
mixture (W gﬂw Wishiethyl.agetate and-washedpuggepsivelnwih 1 aggh bripe o f he organic
phase why &?ede 2,500, filBePIRTeRREIAtd B vaslbitedxf®d BRltiiedbrpound (i-3), which

such, as tetraki striphenyl phosphi ne

was usegwﬁa%%ﬁﬂmymﬁasﬂoeopper (1) iodide with an initiator

PreparaSeiCdT Mgrop-tvindbiibenkaniabfohanide Ga).de. The reaction is
usually perfornmed in an inert organic solvent such as
DMF, at 50 0C, for a period of 1 £t0o 5 hrs, and the
product possesses an al kyn structure 1-6.
Hydr ogenati on of the |p éi&gle curs along with the
renmoval of any benzyl ect$'ng Yyroups contai ned in
R12a by treatnent with 10%&méﬁlad|un1on car bon
cat al yst under hydrogen atnosphere in a solvent such

as et Bghzeacstfand chierds (1A§ ny &l mBol) wahasided torsirrpdsakytion of

proparg}l'al%me k.5 RILYS | S 4ok ﬁﬁl‘{e%%nﬁﬁoﬁmﬁné @'I%gﬂ ong nﬁﬂdjfﬂ)f)yllldme (5 mL)
rotectln%il groups nma per f or med this tjne,

at room {eSRROFAHSy %rew%ée@Y%W@ Ehd ae@r?nbtsmpf'éﬁwefar "i?ﬂ"éf‘“"it‘ﬂy 15h.
The rea&thﬁ Y EFOOR Mgt O With b@PL acktatke aﬁmmle@ sucChssivéaly pith I Q@ dnd brine.

The orgﬁlg)c agég}:éﬂteg@%@ﬁbgqﬁlg%?f angggrb(zlegwmdza e, tobﬁl 1s§1 SF t(iiencompound

(i-4), winich waewsed without further purification.

Preparation of N.N-Dimethyl-N’-prop-2-yn-1-ylurea (i-5):

NV H l
S N e
i5 O
Dimethyl carbamylchloride (0.84 mL, 9.1 mmol) was added to a stirred solution of
propargylamine (0.62 mL, 9.1 mmol) and dimethylaminopyridine (22 mg, 0.18 mmol) in pyridine (5 mL)
at room temperature. The resulting suspension was stirred at ambient temperature for approximately 15
h. The reaction mixture was diluted with ethyl acetate and washed successively with 1N HCI and brine.

The organic phase was dried (Na;SOy), filtered and concentrated ir vacuo to afford the title compound (i-

5), which was used without further purification.
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acetate groups, deprotection with potassiumcyanide in
met hanol heated to 500C for 1-2 hours affords the free
wWhyaroxshs gr oups. SCHEME | R = -C “al kyl nbno- BECT/US2006/038551
pol y-susbtituted with -OH or protected hydroxyl The
preparati on of conmpounds possessing a 2-hydroxyphenyl
group in the final product 1-12 is outlined in Schene
Preparation of Phe@hiv-Clisdizydtionyl)3-diogamd dil atetatd (i&)may be treated
with a termnal al kyne of type 1-2 in the presence of
a suitable palladiumcatal yst sych as
t et raki stri phenyl phosphi ne [ L,adi um(O) or
[1,r-Dbis(di phenyl phosphin Mene] di chl oropal | adi um
(1) or the lIike, and cop i odi de. The reaction is
usual ly perfornmed in r&zé organi ¢ sol vent such as
DVF, between room tenper at @ and 100 0C, for a period
of 6-48 h, and the product és an internal al kyne of
structural formula 1-9. Alkyne 1-2 may contain a
r adi 0aGta dee2 SindiMotdbbttan fladksvds ohgpgaiwvithen @.50d solution of

ethynyl%g%{ese%g\% dl 13? gxn'ﬁ—g(-; 85%81? l 59 Cg %%glg?] e&gfé E@rﬁ) Vﬁhgﬂe W‘h% IPesultmg
solutiorhyabrcogledi it (°G1in of ice bash.t T qme eocmﬂrﬁélutlw whs @dﬁt@@wlvarwlutwn of 2,2-
dlmethycl %l 3e(ﬁ ﬁa\ﬂg %Q F)%gﬁpﬁn%ﬁ‘dl)sm ‘3618}\7\/6 '&gr PERZYike 184 BN w%ﬁbvdd%nd the

sition, Toll convertlng
resulting cschian rwgtupwatﬁcflurr%attaﬁ@wp?WP%%felforlefW hegstigpoppre vas

quench&i \tvﬁh Lok Iafy |NI‘§4(§(Eh)YrﬁJ) laflBthéd é}dﬁfa&tHcDWﬁ]ﬂBthh&BﬁstH foomiLy. Bl adganic layer

was drl%ﬂ %‘WT H’p@%ttjﬂtgﬁg aﬁ% (ﬁ] ngoyeé%dﬁr Vr?&uug% {é agfoEd athe %rgde intermediate.
per f orrednds iemedinto eds dissoBel &an@HICLSCHENMD q@ld@ nifrggn atmosphere.

To the EF%PI&%OLP&%P] Vi gcf)%lecil gﬂlﬂﬁzﬁgw&%ﬁ%taggw%ﬂﬂndm AL, 46mmol) and
TEA (64ndorpomab)i &n tt@freach@l mixhiy Wesadged BMAP (056 defmamaele Jihegeaction

mixturd Was! sﬁﬁe@f&? Bk a{ 1’05‘19 téﬁﬁ%ra‘ﬁ@e AGHHi GBSk BY rdaetldndels 'q{lﬁnched by the addition
assi st an i ntermsd%e%te such a

of IN ag. HGl (\}\pQrpL)a ,5{%5 anétwq m1§1[u§n\ﬁa$§|trap§§f e Eﬁpélia@,ry agit%e organic layer
was sephratdl. The ofanid el WRGasRA wWithyag ISaHEDS (000TRID), Waren(i 0mh}p btine, dried,

ﬁltered%glg %re”sglvent removed under vacuum to afford the title compound (i-6) which was used without
further purification. "HNMR (500 MHz, CDCl;) &: 4.14 (d, J = 12.6, 2H) 4.07 (d, J = 12.6 Hz, 2H), 2.65
(s, 1H), 2.12 (s, 3H), 1.45 (s, 3H), 1.41 (s, 3H).

The compound (3R,4S)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-
hydroxyphenyl)-1-(4-iodophenyl)azetidin-2-one (i=7) and (1-7a) were prepared according to Burnett, D.
S.; Caplen, M. A.; Domalski, M. S.; Browne, M. E.; Davis, H. R. Jr.; Clader, J. W. Bioorg. Med. Chem.
Lett, (2002), 12, 311. Compound i-8 is the dihydroxy-protected analog of i-7, where the protecting

groups are acetyl.

OH OH
OH OAc

N N
F o] F O
i7 I i-7a I

Preparation of 4-[(2S5.3R)-3-[(3S)-3-(acetyloxy)-3-(4-fluorophenyl)propyl]-1-( 4-iodophenyl)-4-
oxoazetidin-2-yllphenyl acetate (i-8):
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sol vent such as DMF or toluene with heating for a
period of 1-24 h in the presence of a

waloradisuwcat al yst such as PdC 2(PPh3)2 or PCT/US2006/038551
t et raki stri phenyl phosphi ne palladium O to afford the
product 1-15 (n = 0). D hydroxylation of this al kenyl
phenyl internedi ate may be achi eved usi ng standard
conditions such as GsO4 (catalytic) with
N- Met hyl nor phol i ne N-oxi de re-oxidapt_i
of a base such as trieth\d ani ne
sol vent. Renoval protecti
e.g. benzyl protfg g groupd;—T
treatment with B

OAwe presence
appropriate
pups i f present,
y be achi eved by
) onncar bon cat al yst under
hydr ogen at nodphere in a s&@’vent as et hyl acetate
over 15-24 hours to afford conpound formula 1-16
(n =0). Aternatively, i fi8he i nt erffedrat e contains
rotecting,qgrou cet ctlo to

Bt or 4 he FRB SRRy RwRERIE Tas PBRL BhRtodRad o
iodophefybed- ¢)@gz¢t1pm@vylhm@yyaqa@tedg-7m&g 1306 Svimtbl) (pi¥pactd atrdifig to Burnett, D.
S.; Capfle%rloiu a]ﬁ’om!aﬁ iaﬂlfj Slw M']E aPQQF it % prqrbllldep lﬁeﬁ/ E?Poort‘ghﬁled Chem.

enyl 'ring 1 Si
Lett. (25954)4 Z?w? Hy i Ht 5017 @a&l) yades @@raaqm@émmhﬁg wawdacl #getiy fnhydride (0.4 mL,
4.30 m@bRy riﬁMhylhrHﬁlS (OTEBL £38 dmdl aydSIVAIPD The reaétlon%giﬁms st1rred at RT for

shown .in Sche |V, conpounds. cont ai ni ng
thr andhE gt e AR e der g cHE: fIIR IR AP BERehPY PBbor Sy oispm vit
stepw1s|&’@§adi@ﬁt dinioai (ed 008 Et(DAa/hé}da@esfah eluatke agrbrd thd e weipal (i-8). m/z

=9 oA AP Rl 8 8 v By oD
7.1H, Ef)o%é‘bbdbﬁlﬂ hyHei iHhH, 1. 91987 Dl)ﬁlll &), ﬁ«mat ﬁmﬁ ‘aHE. 4, 4.69%(d, J = 2.3 Hz, 1H),
3.10 (dt, PLersTedist el 39 (PORS QS}%'(@QH? 2%902963*{?1”211 gﬁq 86 (j, 28D,

nitrogen. functlona
deprov%%ﬁ@ﬁiéﬁﬁ“?ﬁ%ﬁs@ﬁﬁ@@ﬁﬂ@@eﬁémW%ﬁet|onal|zed
nitrogen |nterneq%g;es usi ng procedgA@s as des¢

i nown in the art f ulfo

ter nediaf es may then be co d to %) ?m
efent i ntion using procedures®siml N0
thgse previo descnvbed above angid n Schemne ; ﬁiMe
and m SCHEME N épM; o)
N i-10a: R1® is -OAc ; i-10b: R!8 js -OTf

Preparation of [(hex-5-yn-1-yloxy)methyl]benzene or benzyl hex-5-yn-1-yl ether (i-11):

o )
/\/\/

To a solution of 5-hexyn-1-0l (1.17 g, 11.88 mmol) in anhydrous DMF (100mL) under
nitrogen atmosphere was added TBAI (0.87 g, 2.38 mmol) followed by 60% NaH dispersion in oil
(0.55g, 14.26 mmol) in portions over 0.5h. The reaction mixture was stirred for 0.5hr at which time
benzyl bromide (2.44g, 14.26 mmol) was added by syringe. The reaction mixture was stirred for 16h at
room temperature at which time the reaction was quenched by the addition of sat. aq. NH,CI (100mL).
The reaction mixture was transferred to separatory funnel and extracted with ether (3x75mL). The
combined organic extracts were washed with water (50mL), brine (75mL), dried (Na,SO,), filtered and
the solvent removed under vacuum. The residue was purified by MPLC (silica column) with stepwise
gradient elution (0 - 60% EtOAc/hexanes as eluent) to afford the title compound (i-11).
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1 As shown in Schene V, in a related fashion,
conpounds containing a one carbon |inker may be
W bioaionsds by treating iodo internmediate 1-18 wWeTIUS2006/038551
reagents capable of aryl cyanation such as
triraethylsilylcyanide (TM5-CN) and a pal |l adi um
catalyst to afford aryl cyanide internediates. This
(18)-3-¢(28138)-212.¢bixdadhaleyyphynyiblel - de@ﬂeﬁ@t@d;ohmlﬂha-ﬁi ggence

ﬂuorol%%fenﬂ%poe‘p&l aNciFt% ?1—1@%&agp%§§re(sl19rilg5{lﬁ{ %e E)x ace a{de l%{de a&d 4-iodoaniline

using mipaedergess dgscoibpl in Maceard, W.Br eteadi Ewerngyd tqinem Mel 6 (1998), 1429-1437.

converted to functionalized nit rogen i nt er nedi at es

usi ng procedures as descgibedBMerei QR t hose known

in the art for sul fonam e forma , carboxam de

formation, etc. Furt ation of conpounds of

formula 1-19 may he |eveﬁ/byN ence simlar to

those described in Schemes t ake compounds of

Formula | . SCHEME V The fol f—%vvl nI es are

provi ded to illustrate the |nvent|on and are not to be

constr Vi

any na%ﬁ?égrlpgcﬁ \}\%t hla{ehnﬂ(ﬂthg%%ﬁ ?cg@m&ﬁab%geil ‘?1 tnl{écsgg%t(llgﬁﬁp 1,84 chain length
may bq prepares{eem the apmionristectaing ra%telaﬁwmg@qﬂrmﬂurs% ‘éqgcribed above

reference to an internedi ate conpound nmade in a prior

step within the sane exa , ess ot herw se not ed.

The foll ow ng designati o:ﬁg@ﬂ%ﬂﬂsed in the Exanpl es
N-[3-(4-Q2S G RY-2-4d-[B 4—&@%rbﬂ-3#€ivﬂromﬁhvmilﬁfﬂMWHB@BE»S) 3-(4-fluorophenyl)-3-
mtﬁ}anes lf&rﬁ]%w f"loblethereln

wﬁeﬂjﬂ}opw se to a stirred sol ution of propargyl am ne
Step Ak A( L. 00 Erené]rgtlo:h IRk, BH- r‘@‘és‘?@ (EBé{v’l’dlévﬂmv ﬂh&b&i%m(lf 40&11 1-(4-{3-

) 1N pyrldlne
aglngf-(@ﬁ—élé!ﬁj? apinelpiopleyny ' : ;
pour edwhétia RI1N;HEH and extract ed tvv| ce W|th et hyI
acetate. The conbined organic extracts were washed
W th saturated aqueous sodi um bi car hgpat e, bri ne,
dried (MySC"), filggred and ¢ @d in vacuo, to
afford the title

"I//

F O

Dichlorobis(triphenylphosphine)palladium(II) (1.27 g, 1.68 mmol) and copper(I) iodide
(632 mg, 3.32 mmol) were added to a solution of i-§ (10.0 g, 16.6 mmol) and i-1 (3.34 g, 25.0 mmol) in
triethylamine (16.2 mL, 116.34 mmol) and DMF (150 mL). The reaction mixture was saturated with
nitrogen and stirred at room temperature. After 2h, the reaction mixture was partitioned between 400mL
EtOAc and 250mL water. The organic layer was washed with water (150mL), brine (150mL), dried
(MgSOy), filtered and concentrated in vacuo. Purification of the crude residue by MPLC (silica column)
with stepwise gradient elution; (0 - 100% EtOAc/hexanes as eluent) afforded the title compound. m/z
(ES) 629 (M+Na)™*, 547 (M-OAc)*. THNMR (500 MHz, CDCl;) 8: 7.35 (d, J = 8.4 Hz, 1H), 7.28 (dd, J
= 6.4, 8.4 Hz, 1H), 7.19 (d, J = 8.5 Hz, 1H), 7.12 (d, J=8.5 Hz, 1H), 7.08 (d, J = 8.3 Hz, 1H), 7.02 (dd, J
=6.5, 8.6 Hz, 1H), 5.72 (t, 6.6 Hz, 1H), 4.60 (d, J =2.3 Hz, 1H), 4.21-4.16 (m, 1H), 4.15 (overlapped dd,
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compound i-1. Crude i-1 crystallized on standing and
was used wi thout further purification. 1HNVR (500 MHz,
weDEr8y43m8 4.92 (br s, IH, 3.99 (dd, J = 2.3, PGI/BS}4n6/038551
2H), 3.11 (s, 3H), 2.70 (br t, J = 2.3 Hz).
Preparati on of N-Methyl-N-prop-2-vn-
1-yl met hanesul fonam de (i-2) : Methanesul fonyl chloride
J=7. 1(111 H2 1ml),3 1543. 52 @Gmet), 3wass.eidde dHj, 0.98 (§BH§,Q€5@ (8 9J6WHA, OH), 2.30 (s, 3H),

1 5 mmol ) and

2.07 (oaerrlré’P?lyﬁ émjr%%%a?‘ %nﬁgh?g% nbgjz(@’nég) mml ) in pyridine

Step B{ 10 ni_Prepdratiananfiv[€5pHD 8t [(3%)-3-Af¢tdpxagiAdlubmphenyDpropyl]-1-(4-{3-
appr Ol elltschandinbifork B3I A0 ML M ABLA0N SMhc -10a
i nt oet ng ﬁ and wash successt vel
and br ein Q—Sal:@anl c phase was dried (TN SO4)
filtered and concentrated in vacuo, to afford the
title corrpound(i?; whi ch AGi t hout further

purification. Preparation of op-2-vn-1 -yl acet am de
(1-3): Acet 7.3 mmol ) was added

e (18 nmg, O. 14 mml) in
resultlﬁg@xture
perat ur ). I tige
approximately 15 h, the reacti© t ure wassdi | ut ed
with ethyl acetate and washed successively wjth I N HC
and brine. The organi c phase was dried (Na230 ),
filtered and concentrated in vacuo to afford the title

C Y rrp 0 uﬂ‘i‘n&ﬂure%f'them’emdiﬁsﬁéﬁ? §tgp W (§ I@%UM M%f) '31?& 10% palladium on

ification. Preparation

actlvatNl @F‘Z?ﬁ (22¢hin eﬂw@é HYer a gud Bl Yenk) wap)hydiBesmated gt atmospheric

pressw®UIAffi@NY h, €Y r0dckiS@mixturd Graditter&l thy S@)@&l@ﬁiﬂi@ g1dta9d the filtered

catalysg‘tﬁfl rhécf%g?rﬁ Jﬁ‘%ﬁ%}@%?ﬁé ﬂ@er f?l%lét% mﬁ@? g iréra];ﬁc}ﬂf gac’,tchto a%?cl tLe title

compomyd wideneay(Bedjthat furtherputification i (BS) 66 @VF-Na)] 151 H-OAc)".

Step CSO! UL T QR_Wa.
aP pr o

nmol ) and
pyri di ne (2

i Pl dhen 4
and br éu‘i‘l%nvlm?} D‘Hélg/ﬁgieﬁdﬂﬂ- 0 | rc‘ﬁ@ﬁacgfa. eQij 1((&%%91 klO is —H)

filtered and concéntrated ITn vacuo to furnish t
title conpound
OTf

OAc

Guanidine hydrochloride (1.34 g, 13.93 mmol) was added to a mixture of the
intermediate from Step B, (8.5g, 13.93 mmol) and triethylamine (1.95 mL, 13.93 mmol) in methanol (150
mL). After 3 h, the solvent was removed under vacuum and the residue was dissolved in EtOAc
(200mL) / water (100mL) and 2N aq. HCI. The mixture was transferred to a separatory funnel and the
layers separated. The organic layer was washed with brine (100mL), dried (MgSOQ,), filtered and
concentrated in vacuo to afford a clear oil.

The crude intermediate was dissolved in methylene chloride (100 mL) and to the

solution was added (bis(trifluoromethylsulfonyl)amino pyridine (8.14g, 13.93 mmol), triethylamine (1.95
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(i-4), which was used without further purification.
Preparation of N N-Di nethyl-N -prop-2-vn-I-ylurea

W@ 2603)343% et hyl car banyl chl oride (0.84 ni, 9.HCTHI810)6/038551
was added to a stirred solution of propargylam ne
(0.62 nL, 9.1 nmol) and di net hyl am nopyridi ne (22 ng,
0.18 mol ) in pyridine (5 nL) at roomtenperature. The

mL, 13.¢3uthdl), DMAPR ${100 SigDentabak). STHelrésulind bolaiddl @4itstirred for 2 h at room
ature for ap The re ction

tempertagln%) gee, re\%%ls?n Jdvas l% ﬂe%x 1&%&\?@%{{%?1@&%? %rggwa ayer Was, aeparated The
organig @Gmets&saswealslyedeiﬂtbrinbd deietl (MgRD pandvencehhatedingariioc Pptifieation of the

crude f’é@ﬁuéﬁ MeLE &ﬁ?c%@o mn {Nitfl ?t%}ﬁ’g eagiqgch Qgﬁﬁﬂ{ Oatlﬁg%lEQOX%ﬁ&gnes as

ord the title co

cluentl AR bl Bpoudr 714 (R T3 MPReE bt VORAGT
Step Do~ €t hv Pjebardticdr i 1130Y1s #R)3- @i (PX BBetPloX)- 22 GRS 1-{ B -dfkan-5-

lthTo d i 2_ rqu gotﬁon]f ask Was §4arged vvlth1 an

ﬂumnﬂ&ﬁﬂhmmﬂﬁﬁmﬁnnnl) under nitrogen atnosphere. The
resulting solution was cooled to GC in an ice bath.
To the cool ed solution was added slowy a sol Mg on of
2,2- dinethyl-1, 3-di oxane-5-one (5g, 38. A4 [

resul ting reactlon m Xt ure was stlrr
tenperature for 1.5hrs. The reaz
quenched with satOAgq. NH4CI
wi th et hyl etat & (100n) .
dri ed over ¢ 1t t he sol vent renoved
under vacu . The
crude i nFé di at e ma&)diss. i n CH2Cl 2 ( OCnL)

under nitrogen atnosphere. Ep tion
~a hﬂg Fi de

|‘) and then extracted
grgani c | ayer was

was added si nul taneously by S

(4.34n., 46mmol) and TEA (6.4nlL, 46mmol). Tojt he
reaction m xture was added DVAP (0.56g, 4.6 ). The
reaction mxture was stirred for 3hrs at room
tenperature at. which tine the reaction was quenched by

the adbf &1 fFndried WS&&SOIPW%M@MM Crh@09 mgct #4ommol),
tetrabuﬂjllafﬁrﬂcﬁlﬁurﬂ\l&ﬂﬂe [(@BAf, ers8gdi.38ansAR arRtchired MR Qs R ndePSitrogen

atmosp&nalg 1@%%&&% %ﬁl@? ted, Th8 (&égng'f [’Zg g@?{))m 3@\%& ﬁ@ydrous DMF
was added tethe flask. A solution of 5—ethyny1—2 2- d1methy1 1,3-dioxan-5-yl acetate (i-6) (1.70 g,
8.56 mmol) in DMF (20 mL) was added to the mixture. The flask was then equipped with a condensor,
and the mixture was evacuated and set under nitrogen several times to degas the solvent. Solid Pd(PPhs),
(3.32 g, 3 mmol) was then added to the reaction followed by TEA (4.2 mL, 30 mmol). The reaction
mixture was heated to 70°C for 2 hours during which time the reaction mixture became dark brown in
color. The reaction was removed from the heating bath, cooled and partitioned with EtOAc (250mL) and
IN aq. HC1 (100 mL). The organic layer was washed with water (100mL), brine (75mL), dried over
magnesium sulfate, filtered and concentrated under vacuum. The residue was purified by MPLC (silica
column) with stepwise gradient elution; (0 - 100% EtOAc/hexanes as eluent) to afford the title
compound. m/z (ES) 689 (M-OAc)*. 'HNMR (500 MHz, CD;OD) §: 7.44 (d, J = 8.3 Hz, 1H), 7.38-7.32
(m, 4H), 7.16 (d, J= 8.5 Hz, 2H), 7.10 (d, J = 8.5 Hz, 2H), 7.06 (t, J = 8.6 Hz, 2H), 5.70 (app t, 6.3 Hz,
1H4.20 (s, 3H), 3.10-3.05 (m, 1H), 3.02 (d, J = 7.0 Hz, 2H), 2.89 (s, 3H), 2.60 (t, 7.4 Hz, 2H), 2.10 (s,
3H), 2.04 (s, 3H), 1.78 (t, Y= 7.6, 3H), 1.47 (s, 3H), 1.39 (s, 3H).
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filtered and the solvent renoved under vacuumto
afford the title conpound (i-6) which was used w t hout
wo eoovhenipuri fication. 1HNVR (500 MHz, CDC 3)Ppair/ug2006/038551

(d, J =12.6, 2H 4.07 (d, J = 12.6 Hz, 2H), 2.65 (s,

IH, 2.12 (s, 3H 5 1.45 (s, 3H), 1.41 (s, 3H). The

conpound (3 4 )-3-[(3
Step E) - 3- (4P1febarﬁﬂdﬁﬁl|ﬂen>\713)[(2$-WQF(@XY{PSWVﬂvioxﬁ)-Z Adimethyl-1.3-dioxan-5-
yl]ethvl%%env.)f)ylgaggyﬂ(%etkylguffona?agpno%&%ps)lﬁ)%grtn}l) onaze?ﬁ n-i—*ylpl- -

ana (r-r7a) Wwere prepare U S,

attoruritiy

fluoroghepylipmopyMcetate; Domal ski, M S, ; Brovvne M E., Davi s,

. H R Jr.; dader, J W Bioorg. Med. Chem Lett.
(2002), 12, 311. Conpound i-Sis the o Me
di hydr oxy-protected anal og of i7, where e\fffLmeecti ng
groups are acetyl. Preparation of 4- r(2
1S, 3i ?V3-r(3"-3- (()ﬁeetyl oxyV:
rropyl ]-1-r4-iodophenyl) - 4- et i di n-QAunphenyI
acetate(l- w,io R | S> |

opyI acetate (I-7a)
(29, nol ) (prep ng to BuppeOt, D. S.;
Capl en M A.;: Donmal ski, M Br oWns Ell;_Nevis,
H R Jr. CIader J.W Bioorg. l\/b. chém L8tt.
(2002), 12 311) in CHA 2 (25 nl) under nltHogen

at nosphere was added acetic anhydride (0.4 n®, 4.30
mmol ), triethylamne (0.75 nL, 5.38 mml) and DVAP.

The r eaGbindBottBnXiidsk evay\a&rg%ﬂ ith @ 0%6ad- (RﬂEOf)ﬁg) dnHBO@HQZG"J@ ©d(OH), —C.

EtOAcb(y£rR]§f%as ag{im tg 80V86’31§ Waryﬁt 1§ixn & r'Jgo ﬁaﬁ\{;\%ﬁ?ﬁ adéled a sglutlon of
the int@adiae fitom Qep D,1Q0% H ﬂhbl)hl@&hﬂﬁk(%ﬁiﬁ?hﬂd&lﬁiy) adetatea®fodr)d The

result1{£s§166 kl/%_].ét? se&%gggf)'f% dogu} @s;(hgie%jlé 'S_Tt§£edé)vgL ?@;él)yfo%]élf"\wg% catalysts were
ﬁlterect #elids M)ishezj with efhigpol gnd the solyent wi4 rempfyed upder yaquug, to gbtaingagially
hydroéé'ﬁated ﬁipermeZhaQeS ﬂergac{l(m pr§(!€|)iure Wad pepéatted al ab'ox@ A rb'gndbl)t'ﬁi)m flask was
chargefl Pl‘)lth 1&%@?41 (E gSOOIggb andéOQ;Bg %%A; %(9@14)2 -fl 0@02\0@32% wa2 }qjided to cover the
solid cdtaRd-ndix@fe. (I thid Mixturbehial hdded akolitidnet ARAhtaln@diatbeEdil AHdR6€lin ethanol
(40mL5 zralndt er’gl%ll %%@32%&). ([jhé }es&ﬂiﬁg suspension set under hydrogen atmosphere and stirred
vigorously for 2 hours. The catalyst was filtered through filter aid and MgSO, and washed with
EtOH/EtOAc. The filtrate was concentrated in vacuo to afford the title compound which was used
without further purification. m/z (ES) 692 (M-OAc)*. "HNMR (500 MHz, CD;OD) &: 7.31-7.24 (m,
6H), 7.21-7.17 (m, 3H), 7.08-7.02 (m, 3H), 5.72 (app t, 6.7 Hz, 1H) 4.60 (d, J=2.1 Hz, 1H), 4.20 (app t,
J=6.5, 1H), 4.02(d, J=12.4 Hz, 2H), 3.90 (d, J = 12.2 Hz, 2H), 3.13 (q, ] = 6.7 Hz, 2H), 3.06 (dt, J =
2.2,7.6 Hz, 1H), 2.94 (s, 3H), 2.60 (app q, 7.4 Hz, 4H), 2.35-2.29 (m, 2H), 2.08 (s, 3H), 2.03 (s, 3H),
1.83-1.90 (m, 3H), 1.45 (s, 3H), 1.40 (s, 3H).

Step F: Preparation of 3-{4-[(2S5.3R)-3-[(3S)-3-(acetyloxy)-3-(4-fluorophenyl)propyl]-1-(4-{3-

methylsulfonyl)aminolpropyl}phenyl)-4-oxoazetidin-2-yl]phenyl}-1,1-bis(thydroxymethylpropyl

ed va

acetate
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To a solution of 5-hexyn-l-ol (1.17 g, 11.88 mml) in

anhydrous DMF (1001L) under nitrogen atnosphere was
w@eoaea44BBAl (0.87 g, 2.38 nmol) foll owed by 60P6T™MEE2006/038551

di spersion in oil (0.55g, 14.26 mml) in portions over

0.5h. The reaction m xture was stirred for O.5hr at

whi ch tinme benzyl brom de (2.44g, 14.26 mmol) was

added by syringe. The reaction mxture wasoptirred for

16h at roomtenperature at which tine thg reaction was

guenched by the addition of sat.

ed separ at ory

funnel and extrac ed wth et ‘ x75an)A¢he comnbi ned

or gani c ext ; ) wat er (50r), brine

(75m), drile tered and the sol vent

renoved grfde acuun1cy’e > e was purified by MPLC

(silica colum) with stepw s¢ di ent elhtl? l\éo-

60% Et OAc/ hexanes as el uent) > \Li %

compound (i-1 1). (I SV3-r(2S. 3RV2- 1 2. 4- bi sf be zyl oxy

) phenyl I -1 -r4-i odophenyl V4- oxoazeti di n- 3- yII|I-r4-

fl uor ophenvDpropyl acetate (i-12) was prepargd from

2, 4- bi Sdepdyticnef the anterhtdiatecdé stemB (45 gdamol) lin TEF Awaten (f 6mL/4mL)
was ad@é@ﬁ@g Ur8e). e ABSEH I}ﬁ%%ré x@as}é%%%t%ﬁ% g%hi Aj"ﬁﬁle reaction mixture was

Bi oor g Med. Chem,
added [G0ml  tRivgneAnd éherVéqteat“@a retrr@v%lasier wewt itk waghlatletemperature of 40°C.

The res)i@feWa@ GresbiDSlidelwith WOmBRSuGRF D8 BY Eﬂzoﬁ@ﬁ{c p:ﬁm%l%@ 345RH The solvent
theaglrélg ri ate artin terial usi

was cogllpggbdrﬁpgg d VRRLR- Jbg grude Yobpes puqﬁ_eii by ?/ﬁ’]’.ﬁ(glhczgcolumn) with
stepwise)grRliehtlelnBond5@ M0EE BrOAcAekdnedisaehendt Misddutaytidng Rerydiso-ishlated and

r
were f%r{hgf?'puzr(’f%dg élre ll"ge g%gg e%ﬁl gﬁﬁCIF/MGB}HQS/S )"B}eé)BW' T%ﬁcﬂg nsavere
combingg ket %ff%g‘ihééltw ewrneunh dr/o fESI &b} éMZ)Mher einyis | and
Step GR10 II‘SP at@ﬁgglg XAP OB 3R i'zpuofzohh der!r)1 (1 droxymethyl henyl}-3-
- 3- - VD -o-(4- PI' O - -
3.5)-344-Thuorop =M chyerox -v bi-d~oxoazetidin-1- pl phenyliprop l%;lethanesulfonamide
1-yn-1- yl}phenyl) 4- oxoazetldln 2-yl 1phepf@Hacet at e
(i-9 wherein RQis -H)
Di chl orobis(trip
1.68 mmol ) and c

To a solution of the intermediate from Step F, (1.05g, 1.47 mmol) in methanol (2.5 mL)
was added potassium cyanide (100 mg, 1.58 mmol) and the resulting solution stirred at 50°C for 2 hours.
The solution was concentrated and the residue purified by preparative TLC plate eluting with
methanol/dichloromethane (10/90) to afford the title compound. This product was further purified by
MPLC (silica column) with stepwise gradient elution; (5 - 10% EtOH/EtCAc as eluent) to afford the title
compound as a white solid. m/z (ES) 611 (M-OAc)" and 651 (M+Na)* "HNMR (500 MHz, CD;0D) &:
7.35-7.31 (m, 2H), 7.28-7.234 (m, 4H), 7.18 (d, J = 8.5 Hz, 2H), 7.10 (d, J = 8.6 Hz, 2H), 7.03 (app, t, I =
8.6 Hz, 2H), 4.79 (br d, J = 2.1 Hz, 1H), 4.60 (br dd, J = 5.1, 6.60 Hz, 1H), 3.53 (s, 4H)), 3.09-3.03 (m,
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(632 ng, 3.32 mmvl) were added to a solution of H
(10.0 g, 16.6 mmol) and H (3.34 g, 25.0 mmol ) in
wao o ne (16.2 ni, 116.34 mmol) and DVF ¥AB0S201§/038551
The reaction m xture was saturated wth nitrogen and
stirred at roomtenperature. After 2h, the reaction
m xture was partitioned between 4001 Et OAc and 2501L
1H), 3.004t, B+ 6.8THp 2H), §88i(s 3HARR-2mabhad | i, 718 Hgailds 1.97-1.83 (m, 3H),
1.81-1 7% q%)) brine (150m), dried (MgS™4), filtered and
) trated in vacuo. Purification of the crude
residue by MPLC (silica colum) with stepw se gradi ent
elution; (0 - 100% Et OA@/}MES as el uent) afforded
the t|tI- 5 )i\
4 [)

oxoazetlamZBvl(} ﬁ{dsnvljprgmfﬁl N—meﬂw&ndﬂmnedulﬁgnanﬁdg] @0 g(gmund of:T@lﬁ!’ H@rem xis4.y

L andB; 12 (d, J =85 H, IH, 7.08 (d, J83H, IH,
is1andR 65 86Hz IH)
Step A: 4. 60 | 3 s

o parati etyloxB- 3 ((fnf] 100
(over | ARpat b b bt SR Ayl st
3.09- 3. 04 (m "Tjd. 5, 258 (t, 7.6 Hz, 2H),
2.302&”—‘@%}}@% erlapped s, 3H), 2. 09- 2.03 (m

2H), 1.90-1.83 (m 4H). Step B: Preparation of 4-1T2&
3R)-3-(3S OAc

V3- Cacet yl oxyV3- rQACIuorophe opyl I -1-r4-(3-

[ (et hyl sul f z

phenyl)-4-g et i
wherein R
Step A (B'5™® 3
carbon (2.2 g) in ethanol and Et Qg (150 nl)
was hydrogenated at at nospherie pr ure. JAft@r 15 h,
the reaction mxture was filtered tRARough and
filter aid and the filtered catal yst washed ver al
times with EtOAc. The filtrate was concentrated in
vacuo to afford the title conpound whi ch was used

wi t housicHlsrobib@fipheaypHobghade)panadinth@l) (BShe, 830 (vlidend opper(l) iodide
(19 mg,ﬁ@hr{uz ﬁiﬁ%ﬁggﬁ%ﬂ §|s311%? :?;rf.g_% gﬁtsg;‘%rhj%(gl) and i-2 (44 mg, 0.30 mmol) in
triethylangine (Chiyl sy I Dmypbo)) and AMFHR 3 pyll)) Thheeastiop npxigsegvag sgtyrated with nitrogen
and stlrie[d(a IrOOIrlI %ﬂée {[‘E{?e n')i;r])es laéllzhe ichie rlear?‘fmri r)r/nxtur? \ggs ?ueré%hgil gtlﬂé saturated aqueous
ammon(um dejand @tqqctﬂi trqedimey with EtOAC. The combined organic extracts were washed

with water, brine, dried (Na,SO,) and concentrated in vacuo. Purification of the crude residue by flash

chromatography on silica gel (gradient elution; 20%-35% EtOAc/hexanes as eluent) afforded the title
compound m/z (ES) 561 (M-OAc)". 'HNMR (500 MHz, CDCls) 8: 7.35(d, J = 8.5 Hz, 1H), 7.28 (dd, J
=6.4, 8.4 Hz, 1H), 7.19 (d, T = 8.1 Hz, 1H), 7.12 (d, = 8.5 Hz, 1H), 7.08 (d, J = 8.2 Hz, 1H), 7.02 (dd, J
= 6.5, 8.6 Hz, 1H), 5.72 (1, 6.6 Hz, 1H), 4.62 (d, J=2.3 Hz, 1H), 4.15 (dd, = 7.1, 11 Hz, 1H), 3.15-3.12
(m, 2H), 3.08-3.05 (m, 1H), 2.84 (s, 3H), 2.78 (s, 3H), 2.60 (t, 7.4 Hz, 2H), 2.32 (s, 3H), 2.07 (overlapped
s, 3H), 2.09- 2.03 (m, 2H), 1.90-1.83 (m, 4H).

Step B: Preparation of 4-[(2S, 3R)-3-[(38 )-3-(acetyloxy)-3-(4-fluorophenyl)propyl]-1-(4-{3-
[methyl(methylsulfonyl)amino] propyl} phenyl)-4-oxoazetidin-2-yl]pheny! acetate (i-10a wherein R10 s
CH3)
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Guani di ne hydrochloride (1.34 g, 13.93 mmol) was added
to a mxture of the internediate from Step B, (8.5q,
wa 098443l ) and triethylam ne (1.95 ni, 13. 93rem52006/088551

met hanol (150 nL). After 3 h, the solvent was renoved
under vacuum and the residue was dissolved in EtCAc
(200M.) / water (100rm) and 2N ag. HCl . The m xture

was transferred to a separatgey fu@del and the |ayers

[ 3 washed with brine

(100Mm), d and concentrated in
vacuo to af e crude internedi ate
was di ssol

chLori de (1OONEL) and to

the sol |10 a
(bis(trifluoronethyl sul fonyl op rldg@ SN%AQ’
13.93 mmol ), triethylamne (

(-100 ng, catalytic). The resultlng sol uti on)
stirred for 2 h at room tenperature. Theremnlonmas
quenched with IN aq. HC and t he organlc | ayer was

separat ed. The organi ract
dri ed A misreahth %Wger@?)‘ﬁ%t% gf Eggmﬁ}?ﬁ |31n$Bal algi’cl)nﬁ1
hydrox@é (5 eng@Tudiet.ne sm atmﬁaﬂeey ceMRinﬁn(HOlAlc «::as b} washydsegerated at atmospheric

pressure) Afgigcﬂt ‘gx%reéif re s{vasofrltegeg tﬁro%%%l d&lgltt %ﬁ%ig?ﬁ%?d%tmg
copmus@MMaEtOAc dhd ﬁ(tM@as)concemgtt@bn Dacuprt@gf@rétheélﬁle gpmpound. m/z (ES)

565 (M(é@d%ﬁ\ﬁ%ﬁ{s Mz, Cheil 3 03564, Y ER/N2 120 di 18lyl=5.4, 8.4 Hz, 1H),

7.28- 7%&@911}1%2%&1%)6}% . 7496 (¢ ey e dF-or Gddi o Frédly 1HD- 572
, 7.1 R naN¥leh (4 J@@ﬁﬂ@tlmlm&%ﬂm -3+ dit, TH Q7 GEne RS iy BH), 2.94 (s,

s, 2. 315, R 0grer pa%%);osg%;@bgr@ﬁgnq%& i dfd:dded

Step C:( TBAI ,Prdpabafign of(1281- rmﬂlllohnhé'lhé)-j‘z Ak qh:-Yu A%k

under E}{ﬂfloj}go%&ri;g%feﬁ@? 24
i nter D _'

anhy dridlpecpphasetgiedi-Libphere

5-et hynyl - 2, 2-di hyl -1, 3-di acetate (i-6)
(1.70 g, Cin DVF ( ) was added to the

m xture. Th ps.,t he quipped with a condensor,
and the m was eva?u ted and set under nitrogen
sever al éi

0 deg%%JA%Nsol ent . Soliqwgd(PPlls)
| O
N\g/Me

I
O

Guanidine (13 mg, 0.13 mmol) was added to a mixture of the intermediate from Step B
(82 mg, 0.13 mmol) and triethylamine (18 pL, 0.13 mmol) in methanol (2 mL). After 3 h, the reaction
mixture was quenched with saturated aqueous ammonium chloride and extracted three times with EtOAc.
The combined organic extracts were washed with water, brine, dried (Na,SOy4) and concentrated in vacuo
to afford a clear oil which was dissolved in CH,Cl, (1.5 mL). Triethylamine (24 mL, 0.17 mmol),
DMAP (2.0 mg, 0.016 mmol) and (bis(trifluoromethylsulfonyl)amino) pyridine (77 mg, 0.13 mmol) were
added successively to the above solution. After 3 h, the reaction was quenched with 0.5N aq. HCI and
extracted three times with EtOAc. The combined organic extracts were washed with water, brine, dried
(N2,SO;) and concentrated in vacuo. Purification of the crude residue by flash chromatography on silica

gel (gradient elution; 35%-40% EtOAc/hexanes as eluent) afforded the title compound. m/z (ES) 655
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(3.32 g, 3 mol) was then added to the reaction
followed by TEA (4.2 nL, 30 mmol ). The reaction
wOorRoor/e4318vas heated to 700C for 2 hours duri ngp@ius1v06/038551
time the reaction m xture becane dark brown in col or
The reaction was renoved fromthe heating bath, cool ed
and partitioned with Et OAc (250n.) and IN ag. HO (100
(M-0AY)) 'HNMR G0QBIH-A CDayRs: Vva33(dz\/§i5|8611{i/\411{?1f7\f3§17918 (ﬁxl@@ﬁt?)u(d I=64

e ol 7R ) 4 BVPL GO0 WO UL S AL £ 31, 1,

3.14 (dbJr=i 3.6.6ch Ty 2HPL’.{I)Z( @k, ITi=c2a5, 8@ M 1), \2i 8 s, SHR 2998, 3H), 2.61 (t, 7.7 Hz,

260, 2 e D 30 mnpoui/f’d@% ﬂT%E‘?”Eéga?NFBZ\i)”tl
&QMHNNR PEAES.30R)-27 o

= 8. (t,
6.3 Hz, 1H4. 20 (s 3H)
= 7.0 Hz, 2H), 2.89 (s,
2.10 (s, 3H), 2.04 (s, :
1.47 (s, 3H) ,04c39 (s, 3HF Skep E Preparat|on of (
1SV3-rf2S. 3R ’-f4 (2 r5- yl oxyV2. 2-di net hyl - 1. 3-d
| ) 4~ { 3- rrnethylsulfonyl
')an1n« oxoazetldln 3-yl1-1-f4-

EOPN pr opy, Nag e A roundbggt om f | ask was
charged with 10%Bd- C (5 and 300ig Q0% Pd( OH) 2
-C. EtQAc (~2nL) was added_to~cover_tNe l$olMe cat al yst

m xture. To this m xture was added a solwtion of the
internmediate fromStep D, (1.5g, 2.0 ol ) in ethano
(40m.) and ethyl acetate (2 nL). The resulting

suspensi on set under hydrogen atnosphere and stirred

vi gor olisd titlefcompdund waibiepaﬁai fadry Sitamesinte sfep ICtaAH €hzyl hex-5-yn-1-yl

ether (131qé1 Egﬁrd\ﬁ%sty ﬁl(é tp%c&@*r xrzlircx)lllp ean %F%Be eo (llr\lll e npd‘f)%%fgwgsepr{l?i%gg by

prepardtiye &Efrivdhiteagleting T eﬂé/h@qetam‘hepms éﬁﬁ@ﬁétqmﬁ»rdr thp itk ehpasnd. m/z (ES)
693 (veORYe. A roundbottom flask was charged with 10% Pd-C
,_and 300 ) 20@6Pd C}DZ -C. Etcmc ( %nL) was 3

310305(m

IH)
3H)5260 7

fmethvmn@tﬂ_@ﬂfdﬁaﬁanﬁﬂﬂﬁﬁnﬂ}ﬁﬁhﬂﬁ ﬂ-ﬁkﬁodﬂ&uﬁrbg—vﬂﬂt@ffﬁﬁ@pﬁérﬁl)fn{)%ﬂace‘tate
above in ethanol (4Q0m) and
resul ti ng susper@fon set un
stirred

The title compound was prepared from the intermediate of step D according to the
procedure for Example 1, step B. The crude product was purified by preparative TLC plates eluting with
EtOAc/hexanes (80/20) to afford the title compound m/z (ES) 607 (M-OAc)".

Step F: Preparation of N-[3-(4-{(2S5.3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl}-2-[4-(6-

hydroxvhexyl)phenyl]-4-oxoazetidin-1-y1} phenyl)propyl]-N-methylmethanesulfonamide
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vigorously for 2 hours. The catal yst was filtered

through filter aid and MgSq 4 and washed with
WEROHVEBGAC. The filtrate was concentrated i n RPEDUS200€038551

afford the title conmpound which was used w t hout

further purification, mz (ES) 692 (M OAc)+. 1HNMR

(500 MHz, CD3OD) d: 7.3 1-7.24 (m 6H), 7.21-7.17 (m

3H), 7.08-7.02 (m SFD 6 i

(d, J = 2.1 Hz, ()Hﬂ

(d, J = 12. Hz . 3.

(q, J = 6, , . 3 7

2.94 (s, 2.60 (ap 2. .

2H), 2.© 3H), 2503 . 83-1.198

1.45 (s, 3H), 1.40 (s, 3H). D F. Pre H%iWkof
3-(4 rf2S. 3RV3-r (3SV3- (acet yhexy ~g”
")-3-("4-fluorophenvnpropyl|-I-f 4-{3- ' I

r (et hyl sul fonyl ) am no] propyUphenyl ) - 4- oxoggeti di n- 2-y

| ] phenyl |l -1, 1-bis(hydroxynethyl) propyl acetateTo a

sol uti on of the i nternmedi at e of stepﬂF f E gPD 9 h

i n THAbgHe pormpprRd Waprgpaed Sroghie tepmpdizte ¢ mg aqqpding to the
rocedurr@ﬁ)@ Ekﬁﬁlplm )ﬁeﬁé IFe Thasrudé prothet was purifiell by pribpdrative TA.O plste eluting with

rronsh S5l D W e EOR T e Y 0%0 80, Syl o

(M+Naygf Im (STERHzZeCDMID Swas3 St 3a(ine @H), ii 20 éd it %1111@@1& 7.22-7.15 (m,
2H), 7. fo%a&i”?&?'zh@"’ﬁ% Pé/o f r4°%%'( ﬁfﬂ’ﬁ’ﬁﬁhﬂ?h MALEL 7 = E%ﬁé 1H), 3.52

| éte % under “vacuum The
(t, I = 6ptrd ), 348308 (i lfH)erO 2 JNP@@,H% é’rﬂ)»l 2% @Ay i %}9 2.65- 2 58 (m,
40), 1.68 ?@Wﬁ@ﬂ%ﬁaﬁ gNt= BAIDHDN 60 Fhbp: p, HOOVAIEL OAY,/1IBEX4veE, 2H), 1.40-1.32
fractlons were also isolated and were
(m, H}urther purified by prep TLC eluting with CHad 2ZMeCOH
(95/5). The purified fractions were conbined to afford

the title conmpound mz ( (MOAc) +. Step G
Preparatlon of N—r3 (4 {%g%§&E§3

1-vl}phenvl)propyl]methanesulfonamlde (compound of
')~ 3- hvdroxypr opyl I - 4- oxoazeti

thanesulfonanlde To a

at 5 Q}ﬁofdbhelﬁ/l)bmwlacetate

BnO OBn
OAc
N
F e
| -
X_N_Il_Me
S
]
0

The title compound was prepared from j-12 and i-1 according to the procedure for
Example 1, step A. m/z (ES) 701 (M-OAc)".
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The sol ution was concentrated and the residue purified
by preparative TLC plate eluting with
woredohanshs di chl or onet hane (10/90) to afford theCT/U81006/038551

conpound. This product was further purified by MPLC

(silica colum) with stepwi se gradient elution; (5 -

10%>EtOH/EtOAc as eluent) to afford the t|t|e conpound
StepB:as a WRiw . . ry1O8) galyl 3-

( '\/H\'ahm_e&l';‘léll}ﬁ%n(/ﬁ oMoy R 1171%-4%7{0&7&&311—3 Vﬁll @muo?dﬂhenvl)nronvl

7.28-7234 (m 4H), 7.1I8 (d, Z2H), (d,

J = 8agtay  2H), 7.03 (app, t, J = 8 6 FE ZFD 4 79

(br d, J =2.1 Hz, IH), 4.60 (br dd, J = 5.1, 6. 60 Hz,

IH), 3.53 (s, I—Q)) 305!1@ BH 302 (t, J=6.8

Hz, 2H), 2.88 (s3 SH). 2. (m 2H), 2.61 (t. 7.6

Hz, 2H), 1. . -1.73 (m 3H). EXAWPLE

2:

N-r 3- r4ﬁ!
opyn-2-n4-r6 H

oxoazetidi n-1-yliphenvDprop J i hﬂggwhifonam
i de (conpound of Table 1 wherein x7is 4 v "§1 and R10
isMe Step A: Preparation of 4-[(2 . 3 V3-rr3

) - 3- racetyloxy) 3-r4-fl uorophenyl ) propyl | - | Q4-{ 3-
[nethyl( met | iyl sul fonyl)am nolprop-I-yn-I-yUphenyl

)4 PRE hikBediard FORSIG AakbrdR to the
Og*ﬁ@ﬂﬁ%&dr%oﬂnggys tri p#gngl pﬁospﬁllﬁe)/pa%g%%a L
procedt(r@fsr ﬁgamrde bEpRmIdysedrdthenipehar PyrifiGHPY e § 5{% %5
Step C c:mol ) Pfﬁﬁ%tl&ggﬁ@Sj-ﬂ(% SRJ- - (%an&oxi/‘)llgﬂf(@iﬂﬂl&oggth@ )@ Honyl}-
mm ) .~ 3 3-[Eng 21 ) o_,, et vl am foéo%zjﬁam?, 11-1-(4-
was s&mbﬁmhaﬂhmmbﬂanﬂﬁ¢ogen and stlrred at room
tenperature. After 14 hBnO cactiIf m xture was
guenched wth saﬁﬂ% anmoni um chl ori de and

I The conbi ned organic -
Wwat e brine, dried (Na2SO4)

and conceni [ Pur flcatlon of the crude
resi due At 0g ruo pn silic

(gradi ent elution; 20@&35@6.| hexanes slglﬂﬁgt)
afforded the title

O
To a solution of 110mg (0.163mmol) of the intermediate of step B in methylene chloride

(4 mL) under nitrogen atmosphere at 0°C was added simultaneously by syringe, pyridine (0.015 mL,
0.18mmol) and triflic anhydride (0.031mL, 0.18mmol). The resulting solution was stirred for 2 h at
ambient temperature. The reaction mixture was concentrated in vacuo and the residue was purified by
prep TLC (EtOAc/hexanes as eluent) to afford the title compound. m/z (ES) 807 (M+H)", 747 (M-
OAc)".

Step D: Preparation of (18)-3-[(2S.3R)-2-[4-{[5-(acetyloxy)-2.2-dimethyl-1,3-dioxan-5-

(4-fluorophenylpropyl acetate
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10

conpound nmlz (ES) 561 (M QAc)+. 1HNWR (500 MHz, CDd 3)
d: 7.35 (d, J 85 Hz, IH, 7.28 (dd, J = 6.4, 8.4 Hz,
WO R07/0¥431® (d, J = 8.1 Hz, IH5 7.12 (d, J = 8PGI/H&2006/038551

IH, 7.08 (d, J =8.2 H, IH, 7.02 (dd, J - 6.5, 8.6

Hz, IH), 5.72 (t, 6.6 Hz, IH), 4.62 (d, J = 2.3 Hz,

IH), 4.15 (dd, J = 7.1, 11 Hz, IH), 3.15-3.12 (m 2H),
3.08-3.05 (m IH, 2.84 (s, 3H), 2.78 (s, (iH)MeZ.GO

(t, 7.4 Hz, 2H), 2.32 (s, 3H), 2.07 (ove

3H), 2.09- 2.03 (m
Preparation of 4-1 (2S. 3R) -3,
) - 3- (acetyl oxy) - 3- (4-f | Bi@pPh
r met hyl Crret hyl sul$
phenyl ) - 4- oxpaze

H, 1.90-1.83 (m
(2>S

1)}
2-yl ] phe " acet at e (i-1Qa

wherein R @ Ar’r’i the internediate from
Step A (80% 1.30 m/mJ_) and pal | adi um hydr oxi de

(150 ng Bf 200w . % o® act| thcarbon) in EtOAc (25
m.) was hydrogenated at atnog |c press r . Atter 8
h, the reaction m xture was f € a'\é Fort

colum of filter aid eluting coplously wi th it OAc. The
filtrate was concentrated in vacuo to afforgythe title
conpound mz (ES) 565 (M OAc) + 1HN|\/R (500 I\/Hz CDCI

HZ }_’ghe%gl %%thp/ouﬁgwemre}?a'gﬁd'_gopl Etl& 1r{tﬁmeg1ate oé step ﬂfnd ﬁ-}qsh’ynyl 2,2~
dimethy]- @6 ~didxan5-yl &efitdi-6) hddprding t@the petdedude for Bxdmpld1, @teb'D Purification

of the (ﬁlﬂ% é)ro?ugc%ﬁ %e’p @é‘(&ﬁ?ﬁ({/ﬁle};{%ﬂes aigaeng)ﬁaée ’ﬁ% tlﬁ? ﬁ)mpogn%g /( gES) 795 (M-

Ac) 3H) 2.94 (s, 3H), 2.33 (s, 3H), 2.08 (overl apped s,
StepE 3H) 2rf3ration 03 4”ﬂ(232i1ﬁ)a3 ﬂﬁ3sﬁ% (lce%?loygv% (ﬂ‘fﬂmmﬁ’ie‘ﬁ%&owu 1-(4-{3-

fpar ati, on of ( uor opn
meth ls h -,vl -3~ (benzvloxv)phean 1 1-

bis(hydasxiyinethieey-Lhe [y hietabe 0XO0- 4 (4 {[(trifluoronethyl)sulf
onyl ] oxyl phenyl ) azeti di n-3- yllpropyl acetate (i-10b
wherein R0 CH) Guanidine (13 ng, 0.13 npgpM) was
added to a mxture of the internediate from Step B (82
ng, 0.13 nmol) andtrlethylamne(18rrL 0. nol) in
met hanol (2 nmL). After 3 h L) ¥ Xt ure was
quenched with sapy tedBﬂ ] AToN|: u@qA@hI ori de and
extracted three tlmes W th

The title compound was prepared from the intermediate of step D, according to the
procedure for Example 1, step F. m/z (ES) 755 (M-OAc)".
Step F: Preparation of N-[3~(4-{(2S.3R)-2-{2-(benzyloxy)-4-[3.4-dihydroxy-3-
(hydroxymethyl)but-1-yn-1-yl]phenyl}-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyll-4-oxoazetidin-1-

yl}phenyl)propyllmethanesulfonamide
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The conbi ned organic extracts were washed with water,
brine, dried (Na SO ) and concentrated in vacuo to
w@bdoondi3as cl ear oil which was dissol ved i n CHZEIRUSD0&038551
m.). Triethylam ne (24 ni, 0.17 mol), DVAP (2.0 nyg,
0.016 mmol) and (bis(trifluoronmethyl sul fonyl)am no)
pyridine (77 ng, 0.13 mmol) were added successively to
the above solution. After 3 h, the reactjpOhl was
guenched with 0.5N ag. HCO and extracted three tinmes

with Et OAc. The conbi ned organic extr washed
wWth water, brine, drie pﬁentratedln
vacuo. Purificatipp of y flash

chr omat ogr aphy o
35% 40% Et

conpound, 1IHNMR (500 MHz, CDA 3)
d: 7.43r_(6, 8. 2-7.28 (m 2H), 7.15

(d, J =%.4Fz, 1hH), 84HzHI ., 7.04

(t, J =6.5 Hz, IH), 572 (t ~JHN4IbsMed, J =
2.3 Hz, IH), 3.14 (dt, J = 6 Hz, 2H)83 08 (dt,

J =25 82H, IH, 2.84 (s, 3H, 2.79 (sl 3H, 2.61
(t, 7.7 Hz, 2H), 2 08 (overlapped s, 3H), 299- 2.04
(rr; 2I"ﬁhe tifle 9 ﬁl’@d froat @B idrmBUigP af ¢y B hccoiding to the

dS)-3-r( '2S.
procedyrp £y Famyple »Smpr%rrré/ﬁg@ﬁ) MiE Mﬁﬁ%w”“m OH)"
Step Gf et h)PrépafﬁﬁbthffN—m f4omz$ 3RM%MM-CM@@MM§ML
| JL e XL RN oBERSRY S The
BT e e step C
m&mmmmmm@r-yr ether (i-1 1) accordr ng to
the procedure of Exanple 1, step D. The crude product
was purified by preparative TLC plate el uichyg with
et hyl acetate/ hexanes (65/35) to affordthe title
compound m z (ES) 693 ( E: Prer@Hatl on of
dS) - 3-r(2S. 3R) - 2§i4- r 6- ( envU1| - (
' 4-{ 3- OH
[ met hyl f met hphs it t~apyl).am pyl ) phenyl ) - 4- oxoazet
di n-3-yl 1-1 fl uorophenyl ) propyl acetate The title
conmpound_was_p* epar ed toternedi ate of step D
accordi n@ to the proc Bdure f anpl e 1 Hst@p B. The
crude product was purified b ar IJ /M%rt es
eluting with Et QAc/ hexanes (80/20) to afforoSthe title
conmpound mz (ES) 607 (M OAc) +. H

The title compound was prepared from the intermediate of step F according to the
procedure for Example 1, step E. m/z (ES) 667 (M+Na) * 645 (M+H) ", 627 (M-OH)". "HNMR (500
MHz, CD;0D) &: 7.50 (d, J = 8.5HZ, 1H), 7.34-7.30 (m, 1H), 7.22-7.18 (m, 4H), 7.18-7.10 (m, 2H),
7.05-6.98 (m, 2H), 4.68 (br d, T = 2.3 Hz, 1H), 4.59 (app. t, J = 6.7Hz, 1H), 3.53 (s, 4H), 3.10-3.02 (m,
1H), 3.02 (t, T = 6.9 Hz, 2H), 2.90 (s, 3H), 2.74-2.66 (m, 2H), 2.60 (t, J = 7.5Hz, 2H), 1.97-1.84 (m, 3H),
1.82-1.73 (m, 3H).

Employing procedures similar to those described in Examples 1-3, the following

compounds in Table 1 were prepared from the appropriate starting materials:
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Step F: Preparation of

N-r3-(4-(r2S.3R)-3-r(3S)-3-r4-fl uorophenyl) - 3- hvdr oxyp
WO umym443184 r6- hvdroxyhexyDphenyl M oxoazet i di PET/LS300§/038551

phenyDpropyl i - N- met hyl met hanesul f onam deThe title
”d’oﬁ‘bﬁfd‘nd “ets™ ot dpared fromthe internediate of Step E
according to the procedure for Exanple 1, step F. The
crude product was purifi edABLEdreparative TLC plate

[ T

eluting with Et OAc/ hexanes (90
compound, mz (EOHG607 (M QA

ford the title

(m 2H),
.10 (d, J
1. 8Hz,
H) (T ¥ = 6. 6Hz,
2H) , 308302(m ] 2.95
(s, 3H), 2.89 (s, 3H), ' 2.65- AN - 84
(m 4H), 1.78 (p, J 7Hz, 2H), : = 7. 1Hz,
2H) 155147(m 2H) 140132(m 2H) MPLE 3
NTB-T47 {28 3R~ A=13, 4=dirhvdroxy=13- (hvdroxynet hyl )
Examplg t [ - Dthdr%lgvoH@%W)?, r(3sv3-( '4-1
4 fl upgophenyl )Mg hy@@qwappﬂmﬁdowoazetl di n-1 -yl } phen
yT ) propyl ITmet hanesul T onaiml amﬂgggund of Table 3
S whetbinly igH mELMEY ] H Step A
6 Preaar ation |ofi ri|SdT, sRRon. 4-bi s(benzyl oxy
“)Ypheny[T-T- pei nyl sulfonypam nol prop-
7 1y S1 '!1>p1 ‘ﬁvL\ Ségé%a_&__y.bj - 1- (Afl uorophen
8 va B)pv 4ac tIate Tére (MH-Hg)Ytonpound was prepared from
-1 ngd \ L corld t rocedurle for Exanple 1,
2 steﬁﬁ-\ }f-f*fz ES) ?%gqﬁv—fm\,e*pmmm tion of ™
10 riS)i13-142S.|IRV2- r%r(hﬁh}z{w)bxyv4 hvdr oxyphenyl I -1 -(4-(
3-
1 Trethy itﬁ . UI_II‘T‘y‘ EOZ%UHLO)' +pH-envbA- oxoazeti di n- S-yl
12 | -1 +2-f| Zor dghenvDpP Sy-HaADE ate The title conpound
13 as) prepared firom Jheyiz&sedi ate friom Step A
accprdipgtothe :
14 A H 607 (MH-H,0)"
15 2 |3 H 593 (MH-H,0)"
16 3 3 H 607 (MH-H,0)"
17 4 3 H 621 (MH-H,0)"
18 1 2 H 565 (MH-H,0)"
19 1 |3 H 579 (MH-H,0)"

Employing procedures similar to those described in Examples 1-3, the following

compounds in Table 2 were prepared from the appropriate starting materials:
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procedure for Exanple 1, step B and used w t hout
further purification mMz (ES) 615 (MQAc)+. Step C

W@R@pﬂléﬁuﬂ on of (I19)-3- PCT/US2006/038551
s F,f 3 -2l 2 (benzyloxy) 4-{f(trifluoronethyl)sulfony
- B LG yf_‘)heﬁyf“ FERL (T 4-{3-[ (" met hyl sul fonyl ) anmi no

| propyl } phenyl ) -4-oxoazetidin-3-yl 1-1-("4-

f1 uor ophenyDpr opyl acet at EABBEZ sol uti on of 1l Oy
(0.163mmol ) of the internmedi ate of step BOHn net hyl ene
chloride (4 nL) under nitrogen atnosphefe at Q0C was

added si nul taneously by syringe I die (©HP15 ni,
Ol rampl) and tR&HTic anhyd Q | Smmol ) .
The resul ti g ti on was at anbi ent
t enper at ur § acti’p 1 xtXdre was concentrated in
vacuo and ' : ed by pr I€ TLC

( Et QAc/ HExanes as el u@ t) ford the t 1tol e compound
mz (ES) 807 (MrH)+, 747 ( w ation
of (1S)-3-f(2S.3R)-2-r4- rb5- hyl -
1. 3-di oxan-5- yl]ethynyl}-2- (benzyl oxy -1- (A

3-[ (et hyl sul f onyl )am nol pr opyl

‘A nenyT)[-4;oxogzeridin-3 -yi—{}-1- (4-fluor opt?enprr opyl
Mﬁeﬁﬁo@ ti tll78Z @¥pound was| prepared fromthe

20 7 nedi at e gfe2sinR- }g(ﬁmd 5-iet hynyl - 2, 2-

—1>5

I nt
~dinef hyl =T, 3- -5-yl . acetjate (i-6) according to
21 t-he ir Hdure fé?mF,tep D. Purification of
22 t hel ¢r yde produst (ay-lyoep TLG ( Et OAc/ hexanes as

el uent) gave the title conpound mMz (ES) 795 (MOAC) +.

Step E: Preparation of

3- 1 4- En2RyBR\Bce¢3S)siBiar achbyel doscyivat inExhhpled DPIBOSHI)RIng
5 compoulfbih Tl § Bt 2 prepsred o the appyoprits NS BAHYS | gi - 2- yn

- 3- (benzyl oxy) phenyl ] -I Mle__

hydr oxymet hyl ) prop-2-yn-1-yl acetate The @Hktl e

conmpound was prepared fromthe |nterrrE| ate of step D,

according to the_proceduRd3

(ES) 755 (MOAC). Step F: oj—l
N-r3-Cd-((2 ») benzy ) - 4- 1 3.74- di hvdr oxy- 3-
(hydr oxyme but-l-yr’l -3-1(3

S)-3-(4-1] phenyl ) - propyl M oxq@zeti din- 1-
O R
~l
Yo
O
Example# |y | R" R
23 2 OH H
24 3 OH H
25 4 OH H
26 2 OH Me
27 3 OH Me
28 4 OH Me

While the invention has been described and illustrated with reference to certain
10 particular embodiments thereof, those skilled in the art will appreciate that various changes,
modifications and substitutions can be made therein without departing from the spirit and scope
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10

vUphenvDpr opyl | net hanesul f onam deThe title conpound
was prepared fromthe internediate of step E according
wao 00vkes3ps ocedure for Exanple 1, step G mlz (ES/UFHB6/038551
(MtrNa) +, 714 (MOH)+. Step G Preparation of
N—r3 f4-((2S. 3RV2-{4-r3. 4-di hvdr oxy- 3- (hvdr oxynet hvDbu
yll-2-
of the mwtlgstyﬁwewmpl@ effectiye-dosgges pthenthep Heawarticudandpgages yp pes forth
herein eﬂ%éfé ?fﬁ?%%c gﬁ‘éa'bf@ Rl %H%pal%r gf{éamf Qfﬁﬂf étgdr;ﬁliﬁ g{é‘%ﬁt oﬁﬁ@%@;ﬁ@f the
| | |

mammge inedfpateddeEBPR ﬁlgf eélqaﬂe&pf?bg@@a%e FESPISERE P B [
inventiGt mnﬁcaﬁﬂ 2bG¥ES)Likdvisé, MidNepecific éﬁne( chiddicalresp@ibes observed may
vary ac%q_r'ghng./to §ﬂ& ﬁy%%gdlﬁmﬁ]uppw p?%@)ai Ve( %ﬂm}%‘_.élg sel%cltgd gr %Egther there
are presemt pliEnacentiod-ogrrdss, asrvell iy thedyggo formulatidn emsloped, apd{puch
expecte? v%%laﬁﬁr%g dﬁger%nc@s e éésgﬁts are: c%ﬁ&egrﬁglatéﬁn ac%ox%lgnc% With the objects
and pragtices of theepresent 121|sz|§:nt1c21 dbis G]@tendpd,—_thpreg(pqg, thgq_t}le invention bggdefined by
the scopd1df tﬁb'ﬂalrﬁs Flich faffovl Bhd fl) suckERliSY b tht @&&ﬂw @8adly as is

a?’lﬂ lar to those described in Exanpl es 3, the
Ieasonad®} | owi ng conpounds in Table 1 were prepared fromthe
appropriate starting materials:1 Ui IlJib ./ J B &

-JL TABLE | Enpl oyi ng procedures simlar to those
described in Exanples 1-3, the follow ng conpounds in
Table 2 were prepared fromthe appropriate starting
materials:t ./ i 1 far , . .;: ! Ss .1. TABLE 2

Enpl oyi ng procedures simlar to those described in
Exanpl es 1-3, the foll owi ng conmpounds in Table 3 may
be prepared fromthe appropriate starting nmaterial s:
TABLE 3 Wile the invention has been described and
illustrated with reference to certain particul ar
enbodi nents thereof, those skilled in the art wll
appreci ate that various changes,
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10

i5

20

25

30

nodi fications and substitutions can be made therein
W t hout departing fromthe spirit and scopeof the
w0 pooeosd3osr. For exanpl e, effective dosages ot he€T/UkmNG/038551
the particul ar dosages as set forth herein above may
be applicable as a consequence of variations in the
responsi veness of the mammal being treated for any of
WHAT B {F N EY i ons for the active agents used in the
i nstaht i naesdhippondsf stndheatRemabave. Li kew se, the
speci fi c pharmacol ogi cal responses observed may vary
according to and dependi ng upon the particug@a active
compound sel ected or whethey there &8 p ent
pharnaceutlcal cj?rlers d% wel |

]:jlo;fm;:r Zaﬁes %he& esuﬁd QW(Z?

accordance with tRE obj ectB and pr
present invention. It is intendeds eii‘::e, t hat the
i nvention be defined by the scopé of tille ckaiRfs which
follow and that such clains be interpr as byoadly
as is reasonable. WHATIS CLAIMED I'S: 1. A conpound of
sfructural Formula | and the pharmaceutically

and the phagpsceaically agceptablssalisand estarnibiersof., wkm@ne. nAl is

i ces of the

Arl is s@hRGE R hE g@ﬂpwﬁlsgﬁmrﬁ QﬁtﬁR‘Sﬁdbﬁtﬁu@ﬁ and
XY an(Bf Fxséqnl?c?‘egér#d%t&dse%&x& fr‘r%rbl ’the é%oug 00{1S1§1ng olf’ - -Eﬁ‘@@ 6a¥ky1) and

-C(C1€Bq(1<GZD26aI kyl) - and C(O 6 al kyI Y2S R is sel ect ed

Ris Sele%gg@%ﬁ\%&%f%ngl&ﬂl I ?%}{%SI@ 3%€®gar r éS| gfng)g) R

-O(GONR Ry ak syzasicsides, adduw tesidna o irugarresidud gad a Rirajugar residue;

Rl is scls@bEBbR ehefgmm costigs OLHP, AONGISH bt fif or Rland Fl tofslild e oxo;

5 and aryl, or R and R _together are oxo IS selegt;ad
R is selpciighiah éle@%la FoRsisHag of- Pﬁg &COMO(C@Z RAGO(COINR'R
R3 is sele@d:fﬁ)rm& g cofisBay NRHG KT galkyil snmylemﬂé’ohnﬂﬂﬁnmgeﬁm are 0xo;
con 1N

aand - ¥ BT REP SbMieby stesptaom 0Pt Y podes B ioponc e i ris 1

m, n andj madem@lgehs rédhyindspbiettycelectedir@aiidl, 2, pawid; gpevidet dtat the sum of m, n,

p, q and k ﬁ‘f’f’ E, 39 Q,GS c‘))rfG; gncﬁﬂgviﬁedltﬁ’at l’v:hen pis 0 and ris 1, then the sum of m, qandnis 1, 2,

3,4,0r5;

tis an integer selected from 0, 1 and 2;

R4 is 1-5 substituents independently selected at each occurrence from the group consisting of:
-OR3, -O(CO)RS5, -O(CO)ORS, -0O-C1.5alkyl-OR5, -O(CO)NRSRS, -NR5R6, -NR5(CO)RS,
-NR5(CO)ORS, -NR5(CO)NRSR7, -NR5SOoR8, -COORS, -CONRSRS, -CORS,
-SO7NR5RY, -S(O)R8, -0-C1.10alkyl-COORS, -O-C1.10alkyl-CONRSRS and fluoro;

R3, R6 and R7 are independently selected at each occurrence from the group consisting of -H,
-C1-galkyl, aryl and aryl-substituted -C1-galkyl;

R8s selected from the group consisting of -C1-galkyl, aryl and aryl-substituted -C1_galkyl;

R? is selected from the group consisting of -C=C-(CHp)y-NR10R11, ~C=C-(CH2)y-NR10R ! and
-(CH2)w-NRIORIL;

w is an integer selected from 1,2, 3, 4, 5, 6, 7 and 8; and

y is an integer selected from 1, 2, 3, 4, 5 and 6; and
R10 is selected from the group consisting of —H and —C1_3alkyl;

R11 is selected from the group consisting of —H, ~ C1.3alkyl, -C(0)-C]3alkyl, -C(0)-NR10R10,
-S072-C1-3alkyl, and -SO2-phenyl;
-41 -



10

15

20

25

30

m n and p are integers each independently sel ected
fromQ 1, 2, 3 and 4; provided that the sumof m n,
w@00q0a3e8r is 1, 2, 3, 4, 5 or 6; and provi deRCT/81006/038551
when pis Gand r is 1, then the sumof m q and n is
1, 2, 3, 4, or 5, t is an integer selected fromQO 1
and 2; Ris 1-5 substituents independently sel ected at
R12 is selacthd from tirer povpacohsising bh eCgr salkyl cwnsi s pbiygulstitutedSRE) ~OH,

—CH:=%§%%qllﬁh&)%o@y:sﬁ%%ﬁ%&g—?dﬂ,%?-86%@%8—6& poly-

substiNREBERIRSOH; WAOR5, - CONRGR6, - COR5, -8MNR5R6, -S(OtR
, -@H5i -ioal kyl -COOR5, -0-Ci _ioal kyl - CONR5SR6 and
fludro; R5, R6 and R are i ndependently sel ected at
-(CHalgt¢-6tk@Hr.ence from the group consisting of -H,
. -G _6ealkyl. aryl and aryl-substituted -C _6alkyl: Ris
Vlsan1§’€geéé?1€‘ae‘ﬁr%ﬁpta%l5§%up consi sting of -C _6al kyl, aryl
R13 is saRete@fryh 15 sitp dobditlg o£-1gahkydE. RO is selected from
the group consisting of-C CG(CH2)y -NR gR |5 and
-(CH2)WwNRI gRII; wis an integer selected from1, 2,
3, 4,25, 6,Th¢camgbuBd ofartdmyl wierems isatregad msekeect ed from
1, 2, 3, 4, 5 and 6; and Ris selected fromthe group
consisting of - Hand -Ci-3alkyl; RHis selected from
the gPoup déssprEPpwrg eficlaim 2 whegenpryis selegtedfrom the group
consistihgdFlakd land RS(sbstiiRba gvhereiﬁ?"r@é i-@aﬂukéﬁtuerﬂ@ﬂl_de&ﬂld?nﬂy selected
- nyl. &R i c 0 n 0
at eact LT} i %s%%%u%oc%ﬁp%tfﬂﬁ.%a@ﬁ%@?@@%ﬂfﬁ’(@@?ﬂ& 0-Cr-salkyl-
ORY, -OFERRRE, -WRIROKNRHEEHROoNRAICDIORSs tNR SHCEYNRGRY , -NRISO2RS,
-coo%?(-}aONﬁGR@, G GRE KD NRBRS, ggd(dfaai&g set@f_aqegk;gﬁ%%kb, =6y -1 palkyl-

vV IS an I nteger “sel ect rom Cand
CONRORO and fluoro.

4. The compound of claim 3 wherein R is ~OR6 and R1 is —H.

5. The compound of claim 1 having structural Formula Ia
R1 3 R1 2
R
Ar1 /L1\/ ey
N
> L
R® Ia.
6. The compound of claim 5 wherein Ar! is selected from the group

consisting of phenyl and R4-substituted phenyl wherein R4 is 1-2 substituents independently
selected at each occurrence from the group consisting of: -ORS, -O(CO)R3, -O(CO)ORS, -O-C1.

5alkyl-OR5, -O(CO)NRSRS, -NRSRS, -NR5(CO)RS, -NR5(CO)ORS, -NRS(CO)NR6R,
NR5SO2R8, -COORS, -CONRSRS, -CORS, -SO2NR5RS, -S(O)RS, -0-C1.1 0alkyl-COORS,
-0-C1-10alkyl-CONRSRO and fluoro.

7. The compound of claim 6 wherein R is -OR6.and R1 is ~H.

8. The compound of claim 7 wherein R9 is (CH2)w-NR10R11,
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R 13 is selected fromthe group consisting of - H and

-OH 2. The conpound of claim1l whereinr is zero and
woreeog/0xs1®9. 3. The conpound of claim 2 wherei nPEF/USDE6/038551

sel ected fromthe group consisting of aryl and

R4-substituted aryl wherein R4 is 1-2 substituents

i ndependently sel ected at each occurrence fromthe

group consisting of: -0R5, -Q(COR5, -Q CO) ORS,

S e B R R

-CO\IR5R6 CCRS, - S2NR5R6, -S(@tR 8 , 4

-0 G -ioal kyl -COOR , @ C ioal R5R6 and fl uoro.
4. The conmpound of cl i m 3 wher ei s -OR6 and Ris
-H. 5. The conpouRd airo 1 _havwng structural

Formula la 6. T pnpound of d¢laim5 wherein Arl 1S
sel ect ed frozp Y _f1 oup con/g’«r‘SNin f phenyl and

R4- substituteéd phenyl wher@ n R4

i ndependent|ly sel ected at each ot
group consisting of: -0R5, -0(CO ,RQO(IQQ) CRS,
-O- G - b5al kyl -OR5, -Q(CO NR5R6, -NR5R6, -NR5(CO) R6,

R R MR BB

-O C|-|oalkyl -0- G -ioal kyl - CONRSR6 and f 1l uoro.
‘i Tge“%ﬁgﬁ%%%%%@ﬁ Bl FPEG i i 8T BBt o
WNR 1 OR 1 .09. conpound i Ay ng
structural For rru&ﬁl cll-lai m 9
wherein 9 / ~ 11. The conpound of
claim1 se ed fromt e |group consi sting of:and the
phar maceuy :

S thereof.
12. The Fcorrpound of Efthja gr oup

consi sting of: N Il Me
y S
I
@)
Example# | x y R
2 4 1 Me;
4 3 1 Me;
5 4 1 H;
6 1 1 H;
7 2 1 H;
8 3 4 H;
9 4 4 H,
10 1 4 H;
11 2 4 H;
12 2 2 H;
13 3 2 H;
14 4 2 H;
15 2 3 H;
16 3 3 H;
17 4 3 H;
18 1 2 H;
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and the pharmaceutically acceptable salts and esters

thereof. 13. The conmpound of claim 1l selected fromthe
wW@e@ap443om1si sting of :and the pharmaceutical |y PCT/US2006/038551

acceptabl e salts and esters thereof. 14. A nethod of

reduci ng pl asma LDL-chol esterol |evels conprising

adm nistering a therapeutically effective anount of a

E feQrpound, of |ck:aim 1 to a patient in need of such
xampire tner1.‘AJ¥‘Tﬂe nmet hod of claim 14 conprising
19 _ adnd histéringda tiherapeutically effective amount of a

and theGHARAMA: 1@Jllycdc@éﬁfﬁble ks GATRLBAhRELW th a

therapeutically effective amount of a chol estero

bi osynthesis inhibitor to a patient in need of such
treat mant. The.cofporidieftigiin 1 sdediédfyom the group consisting of:
hyper chol esterol em a conpri sing adm ni st e

claiml to a patient in need g
met hod of treati @ or reduci

e ri or devel opi ng
sterlﬁaHa

t herapeuti g of a conpound of
claiml to d of such treatnment. 18. A
met hod avi ng arR'

atherosclerotlc di sease eve
a prophylactically effective™as of

claiml to a patient in at risk for suchyanjgvent. 19.
A pharnaceutlcal conmposition conprising a c ound of

pri sing adi njstering

‘ELu‘ﬂlA attt—a—phar naceuti cal |y acceptable carrier. 20.
r

Exampletie Rceut| cal conposition of claim19

1 add ﬁloqglly clonprising a chol esterol biosynthesis
hi-bitor=

20 2 H;

21 3 H;

22 4 H;

and the pharmaceutically acceptable salts and esters thereof.

13.  The compound of claim 1 selected from the group consisting of:

OH
OH
F.'

Example# |y R2 RY

3 1 OH H;

23 2 OH H;

24 3 OH H;

25 4 OoH H;

26 2 OH Me;
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Example# |y R® R
27 3 OH Me;
28 4 OH Me;

and the pharmaceutically acceptable salts and esters thereof.

14. A method of reducing plasma LDL~cholesterol levels comprising
administering a therapeutically effective amount of a compound of claim 1 to a patient in need of
such treatment.

15.  The method of claim 14 comprising administering a therapeutically
effective amount of a compound of claim 1 in combination with a therapeutically effective
amount of a cholesterol biosynthesis inhibitor to a patient in need of such treatment.

16. A method of treating hypercholesterolemia comprising administering a

therapeutically effective amount of a compound of claim 1 to a patient in need of such treatment.

17. A method of treating or reducing the risk for developing atherosclerosis
comprising administering a therapeutically effective amount of a compound of claim 1 to a

patient in need of such treatment.
18. A method of reducing the risk for having an atherosclerotic disease event
comprising administering a prophylactically effective amount of a compound of claim 1 to a

patient in at risk for such an event.

19. A pharimaceutical composition comprising a compound of claim 1 and a
pharmaceutically acceptable carrier.

20.  The pharmaceutical composition of claim 19 additionally comprising a
cholesterol biosynthesis inhibitor.
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