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20 and “Diabetes and Cardiovascular Disease: A Statement for Healthcare Professionals from the
American Heart Association” Grundy S, Benjamin L, Burke G., ez al; Circulation, 1999, 100,
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Sitosterolemia is a lipid storage disorder characterised by increased levels of sitosterol
and other plant sterols in the plasma and other tissues due to increased non-selective intestinal

25 absorption of sterols and decreased hepatic removal. Sitosterolemia can result in accelerated

atherosclerosis and other cardiovascular diseases. See WO 02/058696.

The concentration of plasma cholesterol depends on the integrated balance of
endogenous and exogenous pathways of cholesterol metabolism. In the endogenous pathway,
30 cholesterol is synthesized by the liver and extra hepatic tissues and enters the circulation as
lipoproteins or is secreted into bile. In the exogenous pathway cholesterol from dietary and
biliary sources is absorbed in the intestine and enters the circulation as component of

chylomicrons. Alteration of either pathway will affect the plasma concentration of cholesterol.
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The present invention is based on the discovery that certain 2-azetidinone derivatives
surprisingly inhibit cholesterol absorption. Such properties are expected to be of value in the
treatment of disease states associated with hyperlipidaemic conditions. The compounds of the
present invention are not disclosed in any of the above applications and we have surprisingly
found that the compounds of the present invention possess beneficial efficacious, metabolic
and toxicological profiles that make them particularly suitable for in vivo administration to a
warm blooded animal, such as man. In particular certain compounds of the present invention
have a low degree of absorption compared to compounds of the prior art whilst retaining their
ability to inhibit cholesterol absorption.

Accordingly there is provided a compound of formula (I):

A compound of formula (I):
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and toxicol ogical pro make them particularly
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animal, such as man. In particular certain conpounds
of the present invention have a | ow degree of
absorption conpared to conpounds of the prior art
whil st retaining their ability to inhibit cholestero
absor ptiion. Accordingly there is provided a conpound
5 - of formula (1): A conmpound of fornula (1):Werein: X=
-CH2-, - CH2 CH2-, - CH2 CH2 CH2-; Rl= H, C1-6 al kyl,
Wh-@SU‘chcloalkyl or aryl R2 and R3 is hydr ogen, a
branched or unbranched G - al kyl, C3-6cycl oal kyl or
aryl; wherein said Cl-6al kyl nay be optionally
X=s(b&t, i- (MdcHby- CHe Coh. Ghbre hydr oxy, ami no, guani di no,
car banoyl, carboxy, Cl-6al koxy, (Cl1-C4
iV,iV-(C -6al kyl) 2am no, Cl-6alkyl S(O a wherein ais

10 R:=-0H2:,. Qkﬁcaggcgalbgmm &ra_rﬂryl and wherein any aryl
group may be optionally Substi t ut ed by one or two
substituents selected from hal o, hydroxy, cyano,

R? agﬂ%l']gﬁéhgrogegl a%ﬁé}r‘%hé@&ymbﬁﬁcﬁesd 6}/ 6%[1&9 L. 60%0291(@' clf‘%l'yl whetein
said Cy.salkyl may be optionally substituted by one or more hydroxy, amino, guanidino,
carbamoyl, carboxy, C;_galkoxy, (C1-C4 alkyl)sSi, N-(Cy.salkyl)amino,

15 N,N-(Cisalkyl),amino, Cy.6alkylS(O), wherein a is 0-2, Cs_¢cycloalkyl or aryl; and wherein
any aryl group may be optionally substituted by one or two substituents selected from halo,
hydroxy, cyano, Cj.salkyl or Cy.salkoxy;

R*is hydrogen, Cy.¢alkyl, or arylCy.¢ alkyl;
wherein R? and R? may form a ring with 3-7 carbon atoms and wherein R? and R* may form a

20 ring with 2-6 carbon atoms;

R’ is selected from hydrogen, halo, nitro, cyano, hydroxy, carboxy, carbamoyl, sulphamoyl,
Crsalkyl, Cy¢alkoxy, Cj.¢alkanoyl, Cialkanoyloxy, N-(Cy.salkyl)amino,
N,N-(Cj.¢alkyl),amino, C;.¢alkanoylamino, N-(Cy.salkyl)carbamoyl,
N,N-(Cy_galkyl),carbamoyl, C;.6alkylS(O), wherein a is 0 to 2, Cy.salkoxycarbonyl,

25 N-(Cigalkyl)sulphamoyl and N,N-(C;galkyl),sulphamoyl; and whereinn is 0, 1, 2 or 3.

In this specification the term “alkyl” includes both straight and branched chain alkyl groups

but references to individual alkyl groups such as “propyl” are specific for the straight chain
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« i 1 hi
L N T R —
ethyls.uﬁ}ﬂ‘il%ﬂzméﬂ}@&@dl yﬂhylsullibdéhhyﬂ Ex&iﬁlésd&' “N- 95?1259116]/ )amino” include

ri mdoim dazo]y qui nolt){‘ i soqui nol yl ,
metgﬁflrﬁwé]n y a%Pn%’%PRI?M N, N-(Cy. 6alkyl)2ammo include
di-N-methylamino, di-(N-ethyl)amino and N-ethyl-N-methylamino. “Cs.¢cycloalkyl” refers to
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

A suitable pharmaceutically acceptable salt of a compound of the invention, or other
compounds disclosed herein, is, for example, an acid-addition salt of a compound of the
invention which is sufficiently basic, for example, an acid-addition salt with, for example, an
inorganic or organic acid, for example hydrochloric, hydrobrbmjc, sulphuric, phosphoric,
trifluoroacetic, citric, acetate or maleic acid. In addition a suitable pharmaceutically
acceptable salt of a compound of the invention which is sufficiently acidic is an alkali metal

salt, for example a sodium or potassium salt, an alkaline earth metal salt, for example a

calcium or magnesium salt, an ammonium salt or a salt with an organic base which affords a
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i ncl udes both unsubstituted apd substituted aromatic
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¢ or KR bYSrafsas aseriacogmossd of OF Tempgh e lis compounds

dlsctlcgk%d'heféﬁ{“bbﬁﬁl :I\? &iod O?Llﬁfygg)ﬁ#%%dtp%s tl’??éfam 18 pharmaceuucally

exanpl e, an ac addi t'i on

accepidhle estércwhich mfgalmlgzsealon the Huomaneocanjrhal oyl ltcopﬂtbklacfd the parent acid
tri Iuoroacetl

N T AN R T
estepd R BRGEBHE Nty nREGEAE A k@n@ﬁ&)ﬁynﬁ’écth SREPRY Q)gﬁr@lft he

i nvention which is sufficientl acidic is an
Pivlaylgrymethyl, phtbalidst &%ﬁsecas@déﬁldiﬂxmarmWMCumﬂgd lestersefor example

al 5s
Lo SR BESAIbR RN 238 ten Sap PRI Safrth Pt
5-methyhij3edibasien-Bhingtmeh 1o m@tscmhmly@e{rs@hﬂ@blem egeR & x@mple
for exanple a salt with nethylamne,
-mﬁlﬁahﬁévmb%wi%@eﬂlgffﬁimﬂﬁw formad at FIYFaFhcayEsoumiBrthhedpainds of
thBQﬁW%ﬁb§ (2- hydroxyet hyl ) am ne. The conpounds of the
formula (1), or other conpounds disclosed herein, nmay

be Awin mvcshﬂireldsabﬂle edter of arcompbusad ¢ff the SortglavT), otH:‘cr compounds
body . to give

|
cisclRt BRI SRR OGS Ve TERARDITGSEDiC i Bichgs phosphate
estekd"é%ﬂdt&iﬁcjl&})é! cfh¥Ar R ?Xél@gh%oﬁg&g{ P@P%}é NP of t&mf:)zn vivo

hydr ol ysabl e m des of a conpoun ormu
hydgahysisofthe cstMeaidd;amhb gweshcepara{t Wy desyReous Eiﬁmptée of
ounds di scl osed herein,

oc—aq;yg(pﬁyg %eréé?“dks&tya%?o h@%y apd garlimsthyipsppierdapy-sethoxy. A
seleBH &BE SHLISAdIYsable ester forming groups for hydroxy include alkanoyl, benzoyl,
phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl
carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give
carbamates), dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl
include morpholino and piperazino linked from a ring nitrogen atom via a methylene group to
the 3- or 4- position of the benzoyl ring.

A suitable value for an in vivo hydrolysable amide of a compound of the formula (I),
or other compounds disclosed herein, containing a carboxy group is, for example, a
N-Cy.¢alkyl or N,N-di-Ci.¢alkyl amide such as N-methyl, N-ethyl, N-propyl, N,N-dimethyl,
N-ethyl-N-methyl or N,N-diethyl amide.

Some compounds of the formula (I) may have chiral centres and/or geometric

isomeric centres (E- and Z- isomers), and it is to be understood that the invention
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carboxy include Cl-6al koxynetpyl esters for exanple
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e AR S Y e eseyhish aiece s pompopad of formula

(D) otiavghahyiaentiyaBiiceegii€talf @eRbNY groups for hydroxy
i ncl ude al kanoyl, benzoyl, phenylacetyl and
substituted benzoyl and phenyl acetyl, al koxycarbonyl
(to give al kyl carbonate esters), dialkylcarbanoyl and
- (di al kyl am noet hyl ) - -al kyl carbanmoyl (to give

carAyaigrasject of tb lydsantiimaacen plovaded apRedReXsASRIpYHng a compound
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ffExa1 h s_of substitg@;ts on_benzoyl
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B el (VAR 2 o BT e R el e specitiod,
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ProS. z}he&.co ounds di§clo %& herein, containing a
A7 hoX Gt P RROund of %ﬁap D' a NCralkyl or
IV, iV-di-Cl-6al kyl am de ggch as i V-nethyl, iV-ethyl,
I V-propyl, L)'k -'yI, N-et hyl - N- Jt L
i V-di et hyl amde. i
may have chir&@Ts ¢s and7 or

(D)

with a compound of formula (III):

R4
o R ' O
B 4 Ve
(III)

wherein L is a displaceable group;

Process 2 ) reacting an acid of formula (IV):



10

isomeric centres (E- and Z- isonmers), and it is to be
under st ood that the inventi onenconpasses all such

Wb 3797 di ast er eoi sonmers and geonetri c i SOMEPGT/SERAD6/000766
possess chol esterol absorption_inhibitory activity.
The invention relates to any and all tautoneric forns
of the conpounds of the formula (1) that possess

chol esterol absorption inhibitory activity. is al so
to be undera@ood that ©&rtain conpounds oOf t formul a
(1) can exist Q| vated as wel | TSohwat etofor ns

such as, f e ydrgted fo is to be
under st ood Yha ¢ inventi op_enforpasses al |l such
sol vated forns [
inhibitory activity. Prefer#t
i nvention are those which Felate
formula (1) or a pharmaceuticall ept abl e salt
t hereof. Another aspect of the present iMm?ention
provi des a process for prep ég,g a conpound of fornula
(I') or a pharmaceutically ac Btable salt, solvate,

or an@byedi&l Adrivatioditheredd| wittPsn amie QF Fieh AN eof whi ch
process (wherein vari abl e groups are, unless ot herw se
specified, as defined in fornfifa (1)) conprises of:
Process 1) reacting a combounld of Gormula (11): (H
with a conmpound of fornula (I : erein Lis a
di spl aceabl e group; ﬁgﬁ an acid of
formula (FV):(1V) or actfj v deri'vative thereof;
wth an amne of fornmula (¢: R) AProcess 3): reacting
an acid of formula (VI): (VI) or an activated
derivative thereof, with an @fine of fornula (VII):

Process 3): reacting an acid of formula (VI):

0 1
O OH 0 \/“\ OH
X o
o) S O
N
L
RS
(VD)
or an activated derivative thereof, with an amine of formula (VII):
R4
| 0o
HN i
OoH
R? R3
(VID)

Process 4): reducing a compound of formula (VIII):
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wherein L is a displaceabl e ggoup; Process 6):
reacting a conmpound of formula (XI):(Xl') wherein L is
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@
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is a displaceabl e group, alhl e values for L are for
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t ol uene- 4- sul phonyl oxy groupYI®{O OR i s an ester
Prod3bQUD: reSdd .OR are net hoxycar bonyl
ethggyc%?g%%gpsu¥@bg§§§%gﬁgﬁiy' and benzyl oxycar bonyl .
The starting materials used R the present invention

can be prepared by nodpfi caqi ongy of the routes
described in EP 9224BINAIt rnatively they can be
N OH
H
O R Rs

2

5
IX)
with a compound of formula (X):
O OH
X
o L
X)

10 wherein L is a displaceable group;

Process 6): reacting a compound of formula (XI):



followi ng reactions. Process 1): Alcohols of formula
(I'l) may be reacted with conpounds of formula (I111) in
wo bwopsEsENCce of a base for exanpl e an i nor ganPCT/BERE6/000766
such as sodi um car bonat e, or_gn organi ¢ base such as
Huni gs base, in the presence of a suitable sol vent
such as acetonitrile, dichloronethane or
tetrahydrofuran at a tenperﬁ?ure in the range of Q0C
to reflux, prefergblygrdt or| nead reflux. Conmpounds of
formula (11) may |pe priepargg acjgording to the
g seP > S¢ wh i OBz is para
dnzyl . { 0 roula (lib), (lid),
3 (11'l) are conm@rcial I§® avai | abl e conpounds,
hey are known in the literature, or they are
by standard processes known in the
A ¥gr aspect of the present invention provides a
pr oce preparing a conpound of formula (12) (12)
eptt i cal |y acceptabl e salt, solvate,
sol vate of such a salt or a prodrug thereof which
process (wherein variable groups are, unless otherw se
specified, as defined in forpgula (1)) conprises of:
Process 1) reacting a conpo )of formul a (112): am
wheteihll, @ aGRIpRRM Of, gy i inLis a
di spl aceabl e g?g%%?bpﬁgggggﬁ%#h%%%%¢%%gmg§&§bid of
formula (1V2):(1V2) orpan activa derivative

thereof; with an anigé o mla (V): (V)
o SH
5
(XII)
Process 7): De-esterifying a compound of formula (XII)
R4
o R | O
o PUw
X/O 0] N)\”/ )%L OR
IS S 16 % w
N
“ L
RS
10
(XTII)

wherein the group C(O)OR is an ester group;
and thereafter if necessary or desirable:
i) converting a compound of the formula (I) into another compound of the formula (I);
15 ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug; or
1v) separating two or more enantiomers.

L is a displaceable group, suitable values for L are for example, a halogeno or



10

Process 3): reacting an acid of fornmula (M 2): (VI2)

or an activated derivative thereof, with an am ne of
WO e0oraBE9ITVI 1) : (vri) Process 4): reduci ng a CRPOPSERNN6/000766

of formula (M112):(VIlI2) Prﬁzess 5): reacting a

compound of fornula (1X2) f‘ ) with a conpound of

formula (X): wher ei n is a displaceabl e group;
sulpboplaxy seyp, fOéSémie aéhk@é%ﬁwlﬁd: wéthhnrsmiphanyldd Pyr

) a di spl aceabl e group; with a

toma(;%gn%gﬂ%%ﬁb?%#mhﬁa (XI1):(XI1) Process 7):

De-GEHORi if ym eetengrooppaitisle ohluboford (@) OXlatd &th()%ydah?c)nyl
thv\,hergln t grou GO R is an ester group; and
ethqxyearRon Yl '1‘t X yraroeuelng bspzdexyicagiongt i) convert | ng a

f ggﬁf&g%ﬁ% mtaﬁ‘ﬁafs%g%" n"%héré?e)seﬂt M RnfBe E{' elgeT Ilarﬁ]g?@@raéj E& &odﬂlca’uons

Vi ng any prote
of tlinq toytef desriibgd &n B Ar7RR Q64 B 1c Alltesnatioglg fiedas bé dldpared by the
follS Ivate sol vate of such a salt or a prodrug; or iv)

%%lﬂgrr%ﬁc A% two or nore enantioners. Lis a

Prokls$ p}-agieatil1 € offofHBla (Y 'Iﬁ&%fh:ieereé@xl[dj\%ﬁh fc%aémn?l% of %Hnula ?III) in the

exanpl e, a hal ogeno or sdul phonyl oxy gro
presgneerif grigse fareremplesntisoresnic bmrsylbhn x&yscxd[um carbonate or an organic

basd &k Hgyﬁuﬁ1g§ l’é h?nnt he prééelgce Ot suitable solvent such as acetonitrile,
dichloromethane or tetrahydrofuran at a temperature in the range of 0°C to reflux, preferably
at or near reflux.

Compounds of formula (II) may be prepared according to the following scheme:



C(OOCRis an ester group, suitable values for C(O OR

are net hoxycar bonyl, ethoxycarbonyl, -butoxycarbonyl
w@nwehat12y| oxycar bonyl . The starting materi al SPCEEERINE000766

the present invention can be Rrepared by nodifications

of the routes described in EP 0792 264 BI.

Al ternatva?I y they can be prepared by the foll ow ng

reactions.jjProcess 1): A} cohols of for mul$ (112) may
beote i B conpw dib)f or o L t

pres of a base for “ex8fpl e [ ani c base st
aso dm car bonat e,cs@b, an or gania = such &8oHuni gs

base, in the presencc@;@f a suitable ?I ve?t sugz as

acet oni t tfPe, " di chl or dnet hane or tetlgfj; dn of
tenperature in the range of 0OCto re pref je\bly
at or near reflux. Conpounds of for mJI a (112) y

pr epar ed cording to the follow ng sche Scherre 1

wherein z is para nethoxy benzyl. %unds of

forrrulao(ll s\ji (lig2) and (1112) are 0
vai Q

ergl <y abl e conpaumgs, or they no in

he ‘ grat ur e, they*are—pﬁepav% st andar OEt
-«- Kggyn |n the ar V3 conpu fornula (V)

may al so be reacted with a conpoun formul a

(XI'V). Corpound§ of formula XIVi may be prdBéred by the

DCel PMdwk.ng rodt’elo (Xl Vi)A conpound of formula (1112)

DRd 0@t & [be _reacted with a compound of formula (XIV2).

Conpound oqlﬁ"dl a (XIv2) may be prepared agccording
to the fol [Fe®i ng route: (XIVe) ate amne A C ound ob
f

f or mul XV) may be reduced to a gqv[r&ound flor muP
(1V) compound of for o st ed Wi
a co ound of bor a(p(s roppo C

B Ol d 1. )

r duc *of
foN y be r@act
pgund of fornu (\/l (-2)
S TiCl,
Tetraisopropyl orthotitanate RS

Ethyl diisopropyl amine O-pMeOBz

DCM OC then -40C

OH N,O-bis trimethylsilyl
acetamide
Toluene, 90C - 45C
cat TBAF

O-pMeOBz

Imz)

Sodium
borohydride

(112)

Scheme 1

wherein pMeOBz is para methoxy benzyl.

Compounds of formula (IIb), (ILd), (IIg) and (III) are commercially available

5 compounds, or they are known in the literature, or they are prepared by standard processes
known in the art.



Compounds of fornula (XV2) nay be prepared according
to the followi ng route: SH NaH MeO. UOH MeO /-< MeO Br
W@R6MPIDELt THF / H20 3 OH (XVa) (XVb) (XVo) POWEE2006/000766
NBS Tol uene 2) cat. TBAF (VI 4,2) The steps in this
schene are not restricted tothe reagents, conditions
of protecting groups nentioned. Conpounds of fornula
An%tg&rffpﬁﬁ 18 DEYSepid PERNtQR P8P \Ades R Rrecask EorfpoéHiaing agompound of
form@RA§M: am ne HOOOH The steps in this scheme are not
restricted to the reagents, conditions or protecting
groups nentioned. For XV and

( , and i nRran
anal ogous manner for XIV2 and (XV¥2) bqgth the fofjl owi ng
P yeess 2) and Procegs 3 Aci IV es
ecoupl ed toget he t he presggce f a it &bl e

a
u
. upldng rgadgent s
“reaf be~enpl oyed as suitabl e coupling
reagents, for ex e carbonyl di i m dazol e and
di cycl ohexyl - cg I N Ge, optionally in the presence
of a catal yst such as t hyl am nopyri di ne or
4-pyrrolidinopyridine~cptienally in the presence of a
base for exanple triethylanin® pyridine, or
2, 6-di -azfcy/-pyridines such as 2,6-1utidine or
2,6-di-ter -butylpyridine. Suitable solvents include
5 di met hyl acet am de, di chizyr onet hane,

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof
which process (wherein variable groups are, unless otherwise specified, as defined in formula
(I)) comprises of:

Process 1) reacting a compound of formula (I12):

10

with a compound of formula (III):

{dImn

15 wherein L is a displaceable group;

Process 2) reacting an acid of formula (IV2):



benzene, tetrahydrofuran and di nmet hyl f ormam de. The
coupling reaction may conveniently be perforned at a

wao etopasAEPUre in the range of -40 to 40C. Sui t abCESE2006/000766
activated acid derivatives i ude acid halides, for
exanpl e acid chlorides, and active esters, for exanple
pent af | uor ophenyl esters. The reaction of these types

of conpounds with amnes is well known in th&art, for
exanpl e thewgnay be re@éied in the pr esence a base,
=S¢ =1 T8 i abten

sol vent, . The reaction
may conveni g : Enperature in the
range of -40 to 40C. Acids o ormula (1V) and (V)
may be prepared from conpoy#t
reacting themw th the appropri at
protected, side chain using the congitions of Process
1). Alternatively, acids of fornmula (I1V) Rnd (VI) may
be prepared by a nodificati f Schene |. Am nes of
formula (V) and (VIl1) are c rcially avail able

or apawpcaiertiderivativé theseorveittk M0XRink B Fhgnld tey at ure, or
they are prepared by standard rocesses known in the
art. Process 4): Reductiph of B conmmunds of formula

(MI'11) could be perforned wt dride reagent such
as sodlun1borohydr|q§ ggh as nethanol at
t enperatures suitabl Jget 4% 0C. Compounds of

formula (VII1) can be prep&led Rrom conpounds of

formula (I11), by deprotecting the benzyl group and

performng Process 1. Altern@)ively conpound (I1Kk)

I I ss 1 could be perforned

1Hv%%y3?rg%qugﬁ?éﬁéﬁgﬁﬂ%%gﬁgEQEprotected to reveal the

ket one. Process 5) and Process 6): these conpﬁgnds may

be reacted together in the presence of a$hase

exanpl e @ PE base such as sqglu arp&ng%pgﬂpr

an or@anlc pase such as Huni g , eNpreggnce

RS
(V12)
or an activated derivative thereof, with an amine of formula (VII):
i
HN
OH
2R3
(VII)

Process 4): reducing a compound of formula (VIII2):



tetrahydrofuran at a tenperature in the range of 0Cto
reflux, preferably at or near refl ux. Conpounds of

wo oroa3a971 1 X) and (XI) may be prepared by an PCT/SE2006/000766
appropriate nodification of heme 1. Conpounds of
formula (X) and (XIl) are connerC|aIIy avai |l abl e
conpounds, or they are known in the literature, or
they are prepared by standard processes kngwn Hﬂ'th@
art. Process 7); Esters of formula (Xijl ) y ble

depr gbect ed und@r standard uc
des‘?rl bpd Bel oW, for exanp et hyl orNeth OH
may dhe ( B th sgg ihdeOXIdé{In

ypounds of fornmula (XI'11) may
be prepared by a nDdl tion of any of the processes

descri bed herein fqg/ihe RFEpar ati on of conpounds of
formula (1). It will be ap ated that certain of
the various ring substitue t he compounds of the

present invention may be |ntroducéﬁ by standard

aromati c substitution reac%&qﬂﬁ or generated by

conventional functional gro n%dlfications ei t her
Progess §)): teacting a comgebuad ef forfnalal @¥2)3g t he processes

menti oned above, and as such are includeg in the

process aspect of the inventigp. Sgeh reactigns and

nodi fi cations incl ude, for eXﬁane i nt foduqtion of a

substituent by neans~Qf 8k

reaction, reductio ts, |pl kylfati on of
substltuenlt{§ and @ on of substi tuent R2 e
reagents and {eaction conditions for such procedures
are wel | knoys—in the chemical art. Particular
exanpl es ofOar omatyC ~Sybstitution reactions include
the i ntroduction ol i tro group using concentrated
nitric acid, the intryoducstyon of an acyl group using,
for exanple, an acyl halide and Lewis acid (such as

5 alumniumtrichloride) undelxﬁ?ledel Crafts
condi tions; the introduction an al kyl group using

withyhcompapndied foraalafe: Lewi s acid (such as al uni ni um

trichloride) under Friedel Craft ondi tions; and the
i ntroduction of a hal o§bgo_group.; Particul ar exanpl es
of nodifications |ncﬁp , .ctlon of anitro
group to an am no gro 3 pte, catalytic
hydr ogenati on with a nicke atalyst or treatnment with
iron in the presence of hydrochloric

wherein L is a displaceable group;

10 Process 6): reacting a compound of formula (X12):
o R IR e
N
L T rUR

RS
(X12)

wherein L is a displaceable group; with a compound of formula (XT11):



10

15

20

25

acid wth heating; oxidation of alkylthio to

al kyl sul phi nyl or al kyl sul phonyl. It will also be
wapprasi’at ed that in sone of the reactions nmenPCDBE06/000766

herein it may be necessary/dggirable to protect any

sensitive groups in the conpouinds. The instances where

protection is necessary or desirable and suitable

met hods for protectionpGare known B those skilled in

the art. ConventionaK prqg g{groups may be used in

accordance with st and\@ [ H i | | ustrati on

see T.W G een, Protective oups in Organic

Synt hesi s, John Wl ey and Sons 1999). Thus, if

reactants include groups suc(KIBs am no, car boxy or

hydr. it desirable to protect the gro n
P mg%ﬁg? ﬁe'%ﬂ@?é@&qmuﬁéﬁff%ﬁ@&ﬁp@gi@n A swgt agioel

protecting group for an am no or al kyl am no, gr oyp

for exanple, an acyl group, for exa e arRaI k

grouyb such as ag@tyl, an al koxyc rbon I up or
exgifpl &-a thxycarbonyl OR
- but ox ) graup, thoxycaiH:)ony gro R3

f or Oaxaqp benzyl oxycarongk, or an aroyl gPoup, Rf or
rotection conditions for the
above protecting gregpshre sarily vary with the

choi ce of protectiﬁﬁ grou s, for exanple, an acyl

group such as an al kanoyl oxycar bonyl group or

an aroyl group may be renoved for Réxanpl e, by

hydrolysis with a suitable g se such as an al kal i

nmet al hydroxi de, for exanpﬂ I?}hlun1or sodi um

hydroxi de. Alternatively an acyl group such as a

- but oxycar bonyl group may be renoved, for exanple, by
wheysin thegsep MQPRalseniestebpruari d as hydr ochl ori c,

S hor acid or trlfluoroacetlc aci d
andi:‘h‘& ggﬂg% JSS"?Q% gcsérra 8ny| group such as a

i) cobeefmyg axymponyi thgf@LRI@Y) REd SRERY @Qm 5&Ha SRR fula (12);
by hydrogenation over a catal yst such g
i) T ving ANV RIBISCERE HEHDS; or by treatment with a Lewis acid
uoro cet A sui tabl e
iii) fgﬁ’l;ilél 4 PR cg%c?g Ealgén ggatb € sa t §o& %‘, 58 va %)aqf);um Bt %rraomﬁdrug, or
iv) Sclza,ratfrxgrtwemmmﬂregn&uphtet’sal oyI group V\,hl ch may be
g %F atment with an al kyl am ne, for exanple
Adisp g)rﬁyp aHitaRde valpesyfor HY t}}r@zamgle Ahalogeno or
sulpisdiytci! %ree%'éin A el for
pexgrrp?g,%gi{] acyl ggoﬁm%oéﬁé%m ehggrﬁy%}%ﬁgﬁg%orgr oup
tolueggdhsudghoawlory lgrougn ar oyl group, for exanpl e benzoyl,

or CE@)OR 1s an ester group, suitable values for C(O)OR are methoxycarbonyl,

ethoxycarbonyl, #-butoxycarbonyl and benzyloxycarbonyl.

The starting materials used in the present invention can be prepared by modifications
of the routes described in EP 0 792 264 B1. Alternatively they can be prepared by the
following reactions.

Process 1): Alcohols of formula (I12) may be reacted with compounds of formula (IIT) in the
presence of a base for example an inorganic base such as sodium carbonate, or an organic
base such as Hunigs base, in the presence of a suitable solvent such as acetonitrile,
dichloromethane or tetrahydrofuran at a temperature in the ran ge of 0°C to reflux, preferably

at or near reflux.



aryl met hyl group, for exanple benzyl. The deprotection
conditions for the above protecting groups wl|
woemessasily vary with the choice of protecti nBCSERIPG/000766
Thus, for exanple, an acyl %J$up such as an al kanoyl
or an aroyl group nmay be re for exanple, by
hydrolysis with a suitable base such as an al kal i
rret GPmRYHIds of fumuadlRmeahenepared anvoulingtedthe following scheme:
hydroxi de.qAl ternatively an aryl methyl group such as a
benzyl gr olip y be re ed, for exanple,|| by
Rt 10 r?ver aHS;mJ %’g?) sugh~3 S\/“\OEt
g on- car bon: ‘abl e>ﬁQro ng groug for a
caPoo y group is, fdm.@xanple, arfPesteé |fy|ng oup,

for exanple a nethyﬂﬂbﬁNan et hyl grougmmg%ch
hoelsdth

removed, tor exanple, by hydrolysis mfiixh
as sodi um hydroxi de, or for exanple mT8Abutyl grapup
whi ch may be renoved, for exanple, by treatnent with

an acid, r exanpl e an organic acid such

trifluor@acetic acid, or for exanple a betZ gr oup

whi ch ng b renoyed, for exanple, by hyg@rogenati

OVBL 3 alLyS gHas p&PH un}gn-  The

p{ ot ng groups nay b& heppved onveni ent OEt

sta t haxsynt hesi s using conv 5 i techni ques

wel | kno in the chemcal art. The |nven o further
rovi des |f or aJ@onpound of the formula ( §

[ bIeHé_Jers or anides thereof: (XVl) mhereln R7
I'S’an hyqrox Y ORRLP Or a Cl-4 al koxy group. Rl, is as

defi ned gbg regarding formula (1). A co d of
formul a ( may be an internmediate to fggﬁgfb (I)..O
The in tion further provides fObp@mmonpo nd 6

for mul 12) or hydrol ysggje erg_or ar N
t here f XVI2 whirei®mR7_is yydr oY :
oCl- . |s‘§;>m%_rmd ahoo
/f a() A coppodind formula (XVI2) p
diate to f. i]]‘](14). As—Stated he ‘
the Com}mds@l ne etralso})rgpeyl (gl)trhc?tl%a%egg | NVES IC()sz)
Ethyl diisopropyl amine O-pMeOBz
DCM 0C then -40C
OH N,O-bis trimethylsilyl
acetamide
Toluene, 90C - 45C
cat TBAF

O-pMeOBz

Sodium

l anz)
borohydride

()

Scheme 1

wherein pMeOBz is para methoxy benzyl.

Compounds of formula (ITb), (IId), (Iig2) and (IT12) are commercially available
compounds, or they are known in the literature, or they are prepared by standard processes

known in the art.



chol esterol absorption inhibitory activity. These
properties may be assessed, using the follow ng

whr@bosfi7enl tests. In vivo testing of chol est ePOI/SE2006/000766
absorption inhibitors (A) C57BL/6 female nmice were
mai nt ai ned on regul ar chow di'et and housed in
i ndi vi dual cages to collect faeces. Mce were fasted
for 3 hours and then gavaged with vehicle or compound.
Hal f an hour |ater the mce were gavaged with
radi ol abel ed chol esterol. Six hours after the u

A comphendesitfernviila §HY age alsodedestatphitls 2 wemeodrake Toxhda (XEV).
tail and plasma prepared to determ ne how nuch
chol esterol were absorbed. 24 hours after the gavage
of u C-cholesterol the mce were bled and plasma were
prepared for analysis. Faeces were collected for 24
hours to assess absorption efficiency. In vivo testing
of chol esterol absorption inhibitors (B). C57BL/6
femal e m ce were nmaintained on regular chow diet and
housed in individual cages to collect faeces. Mce
were fasted for 3 hours and then gavaged with vehicle
or compound. One to ten hours later the mce were
gavaged with radiol abel ed chol esterol. Six hours after
the 14 C-chol esterol gavage bl ood sanple was taken via
the tail and plasna prepared to determ ne how nuch
chol esterol was absorbed. 24 hours after the gavage of
14 Cchol esterol the mce were bled and pl asma anal ysed
for radioactivity. Faeces were also collected for 24
hours to assess absorption efficiency. References 1.
E. A Kirk, G L. Mbe, M T. Caldwell, J. A Lernnmark,
D. L. Wlson, R C. LeBoeuf. Hyper- and
hypo-responsi veness to dietary fat and chol estero
anong inbred mce: searching for level and variability
genes. J . Lipid Res. 1995 36:1522-1532. 2. C. P
Carter, P.N. Howes, D. Y. Hui. Genetic variation in
chol esterol absorption efficiency anong i nbred strains
‘of mice. J . Nutr. 1997 127:1344-1348. 3. C. D
Jolley, J .M D etschy, S. D. Turley. Genetic
differences in chol esterol absorption in



129/ Sv and C57BL/6 m ce: effect on chol esterol

responsi veness. Am J . Physiol. 1999 276: GL117- G1L124.
wwsn3mdT ati on of 0.2 nmol/kg of Exanple 1 garer/SH3#6/000766

i nhi bition of 14C chol est erqlygabsorption (procedure

A). Adm nistration of 0.2 ]I/kg of Exanple 3 gave

67% i nhibition of 14C-chol esterol agsor ption

(procedure A). According\o a furt%g{oaspect of the

invention there is provided a ceuti cal

conposi tion whi ch coppri Sedsa ound of formula (1),
or a pharnmaceuti cal X ept &l e salt, sol vate,

sol vate of such a sal't or aopr ug thereof, as

defi ned herei nbefore in associ on with a

phar maceuti cal | y- accept abl &\i | uen®® or carrier. The
conposition may be in a form suitable foy oral
admi stra '\glﬂ\, f &vopxanpl g as a tabl (refér dasul e
0 srent gér: o j ect hon n@\/l,lldl ng i aweﬁ(oui ?i o
>< cut aneousyH| ntram)’g @ i Ntt avasedbar or OI:’)Q s A
| nfusi on) asp@gsterile sol ut ), Suspeffsi on ofop
entfVg] on, for topical adm nistration as~sm oi nt nen R
creamor for rectal adm nistration as a supposi tor{;<
I'n general the above conpositions may be prepared i
conventi onal manner using conventional excipientsg; g'he (XIVi)
compound of formula (I)HNJBJ a pharmaceutically

3

acceptabl e salt, solvatey/sol vate g%ﬁuch a salt a

pr odrug t eof, wll malkiyg)be ni sfeped to a“N—@— RS
bl oode an mal _at uni t ki thhe range of

Hopr o] ye 02~ 10Qecrmhk g, rably ( - 5Ghcu

SaH-kg,0 P nor maftS provi des a Eihyidiaopiany; ame

t her apeut| cal I'y- effec%l ve dose. Préf¥pabf’y a dai lofece

dose in the range of 1-50 ng/kg, particularly 0.1-10
ng/ kg i;s enpl oyed. In another aspect a daily dose in

Xtdwe I a0y 00.01-20 ny/ kg is enployed. In o aspect
G;QES%S ion the daily dose a co

Ia i.s | ess taan or equalo_bo 1

Wi Ny e j
st treat @l [ he p&T¥CUl gp-Y¥oute of  H20MeoH

adm ni strakion, and¥fE°severity of th @' | ness bei ng
t r eat @) Aclgéf i ngl y t he opti mum dq)g,glge s be
determined by fhe practitioner who is treating any
particul ar patient. A unit dose form such as

Q
O\)\‘ OH

0 s

Compounds of formula XIVi may be prepared by the following route:

[e) (o]
OH oY
Br\)J\orst OEt @
——————— e
NaH Toluen
DMF p-TSA

o 25°C H Yo Dean-Stark
reflux

H

Ra
(XIVi)



a tablet or capsule will usually contain, for exanple
1-250 ng of active ingredient. According to a further
w@zpeas779f the present invention there is provPGESEZA06/000766

conmpound of the formula (|)u]9E a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, as defined hereinbefore for use in a

nmet hod of prophylactic or therapeutic treatnment of a

war m bl ooded ani mal, such as man. We have found that

t he compounds defined in the present invention, or a

phar maceutical ly acceptable salt, solvate, solvate of

such a,salt ar rodr hereof, are effective

A cBtiiPut St BB mhdife e bcies bithaomanod of fgmyla (XIV2),

5 have value in the treatnment of disease states

associ ated with hyperlipi daem c conditions. Thus

Compeunds ohfprnola (K1Y 2a spe de podpatddeactordigtto die follewngirBute:
provi ded a conpound of the formula (I), or a
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, as defined
her ei nbefore for use as a nedi cament. According to
anot her feature of the invention there is provided the
use of a conpound of the fornmula (1), or a
phar maceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, as defined
herei nbefore in the manufacture of a nedicanment for
use in theproduction of a chol esterol absorption
inhibitory effect in a warm bl ooded ani mal, such as
man. According to another feature of the invention
there is provided the use of a conpound of the fornula
(1), or a pharmaceutically acceptable salt, solvate,
sol vate of such a salt or a prodrug thereof, as
defi ned herei nbefore in the production of a
chol esterol absorption inhibitory effect in a
war m bl ooded ani mal, such as man. Herein, where the
production of a chol esterol absorption inhibitory
effect or a cholesterol lowering effect is stated,
suitably this relates to the treatnent of
hyper|ipi daem c conditions in a warnm bl ooded ani nal
such as man. Additionally is relates to the treatnent
of dyslipidem c conditions and di sorders such as
hyper | i pi daem a, hypertrigliceridem a,



hyper bet al i poprotei nem a (high LDL),
hyper pr ebet al i poprotei nem a (high VLDL),

Wh@engiyt oni croneni a, hypol i poprotei nem a, PCT/SE2006/000766
hyper chol est erol emi a, hyper | iygopr ot ei nem a and
hypoal phal i poproteinema (low HDL) in a warm bl ooded
ani mal, such as man. Furthernore |torel ates to the
treatment of different c ¥ni cal con ioti ons such as

at heroscl erosi s, art er| | er ogi-8° arPhyt hm a,

hyper -t hronboti c corgli Ss V ul ar dysfunction,
endot hel i al dysf uncX] heart failure, coronary heart
di seases, cardiovascul ar didea , hyocardi al

infarction, angina pectoris, p pheral vascul ar
di seases, inflammation of &Pdi ovascul ar ti ssues such

as heart, vaI ves, vascul ature, arterie and vei ns,

aneyr i srrs noskigy) rest enosi S vas;:rggé, agues, ?ﬁ
aséulsar “Streaks, kQcyt es ncrmyt es and/ o

phage h@f [trati o@’?ﬁﬂ mal th ., e Cs N

thinning, igfegtious and surigvea BTFe and vasgdl ar ?\

t lXnearbosi s, st roke and transient i SChﬂﬁHﬂarE att acklew
a war m bl ooded animal, such as man. It also rel at 68
the treatnment of atherosclerosis, coronary heart o
di seases, nyocardial infarction, angina pectoris,
peripheral vascul ar di sgdses, stroke and transi eng?

o

I schaem c attacks in a Wafm bl oodeg?%ni mal , such (XIVi)

man. The duction of~8 cholest er absgrpglon

§¥hi bi t or ff t or_a“Chol est erohbdmringl ef fect \‘@'R5
THEl SO o rrethggMAgf trgg @ g and/ qL,Opr eventin

zg];nhero c |l esionAs, a nmethod of p’entl ng plaque
rupture and%\} et hod %5F Mpr omot i ng Xek) r egr essi B, i stmotanate

Furthernore it relates to a met hod of inhibiting Enydisopropyl amine

nmonocyt es- macr ophage accunul ation in atheroscl er ot t¢
besi - @ _sret hod of inhibiting expression @f matrix
X . .
o RlOm @it gi nases in atheroscl e?{| c |esj Q a
(o)A~ nhi bi tinggthe destabi ati ghyof =~ NEL
at 'I c |-esieps—a rﬁg@ﬁ@é éventing —— -
at_ S @ otic pl a?j{l,gé“rupt uo d asnmethod of H20/MeOH

tFeat ng €st abl e awgi% The product| n@
chol ggi gro sor ptl on inhibitory ?)c OfRs &

chol esterol 0l cﬁ/verlng effect also relat’es to a nethod
of treating sitosterol em a. Conpounds of forrmula (1),
or a pharmaceutically acceptable salt, solvate,

sol e of sugﬁka salt or a prodrug thereof may al so
hav al ue he' treatment or prevention of

O 0 s

o} ]
Xom ! (XIV2)
S Q

A compound of formula (XV) may be reduced to a compound of formula (IV) or a compound

RS

of formula (XV) may be reacted with a compound of formula (V):



Al zheiner's Di sease (see for exanple WO 02/ 096415).
Therefore in a further aspect of the invention, there
wo goopnamdted a conpound of formula (1), or a PCI/SE2006/000766
pharmaceutical |y acceptable sglt, solvate, solvate of
such a salt or a prodrug thereof, for use in the
treatnment or prevention of Al zheiner's D sease.
Conmpounds of forwiia (1), or a pharmaceutically
gal\t, %50l vate, solvate of such a salt or a
=e0f may al so have value in the treatnent
rion chol esterol associated tunors. Therefore
orn ect of the invention, there is
prOV|ded°a EEEZEUQQ of formula (1), or a
pharmaceutically acceptable salt, solvate, solvate of
such &Walt or a prodrug thereof, for use in the

A c%)fngglgﬂrde or}IéB Eﬁggﬁgt | OE)F g%ﬂuggcg I]io)e aSctongp%léln o? ?o%n% e(qVZ) ora
cox@mnMﬁMumM%mﬂm@@dt&i with fa,coﬁ@bu@& & foﬁﬁﬁl‘é"{‘V? .

such a salt or a prodrug thereof may al so have va
in the treat prevention of vascul ar
i nfl ammat i seeHf or exanple WD 03/026644). Therefore

Oin a furthey=aspect of the invention, there is
X ' «g{conpound of formula (1), or a
o] maceuphs acceptable salt, solvate, solvate of

such a s&@lt grodrug thereof, for use in the
treatnment or prev hition of vascular i nfl ammati on.
Accor@iVdy to a further feature of this aspect of the

5 invention there is provided a method for producing a
chol esterol absorption inhibitory effect in a
war m bl ooded ani mal, such as man, in need of such
treatnment which conprises adm nistering to said anim
an effective anount of a conpound of forrmula (I), or a

Co QARG RN AR oL R

absorption inhibitory activity defined herei nbefore
may be applied as a sole therapy or may involve, in
addition to a conpound of the invention, one or nore
ot her substances and/or treatnents. Such conjoint
treatnent may be achi eved by way of the sinultaneous,
sequential or separate admi nistration of the

i ndi vi dual conponents of the

10



treatment. According to this aspect of the invention
there is provided a pharmaceutical product conprising
wa2@enpoond of the formula (1), or a phar maceur@TaE096/000766

acceptabl e salt, solvate, solmate of such a salt or a
prodrug thereof, as defined r'ei nbefore and an

addi ti onal cholesterol absorption inhibitory substance

défi ned r ei_nksef or'ee ancaddi t ilomal  meo

%if;p/o\l i pi daéh(e% aggpt forme schajoi Nf_ L€ %F,hg eat \@\ot\)‘m
hyper | i pi daem) a. | n anot her ggpect of the |nvent|

the conpound of formula (1), or a pharnaceuti caf tg
acceptable salt, solvate, solvate of such a salt or a

prodrug thereof, may be adm nistered in assocjai O
wi th chol esterol biosynthesis inhibitors, or.s e,

phar maceutical ly acceptable salts, sol vates dlevat es
of such salts or prodrugs the@ Sui t abl e
chol est ﬁl osynt pgsi s i nhi bid grs i ncl ude HI\/G cb- A
reduct ﬁgé I bitors, @% ynt hesi s iyphi hitors
o: aI ene epoxi dase \—@ms( XV&5ui t abl e gzjieji
\ bi t ors—are—e—g—sguatestatin 1, 59
/C9 ddgzdescrl beqia ) WO20050 12284. A s;g\l,et a@e
squa e%&&bgase i nhidpi t'er is NB- 598. In th| S
aspect obwet he T nventio hvld"st’phteaneorrpound of formula (1),
or a pharnmaceutically accept abl e salt, solvate,
solvate of such a salt or a prodrug thereof may be
agms ni st ered in associati-on with an HVG Co- A reduct ase
i phaihi [ B or pharmaceutical |y acceptable salts,
sol vates, solvates of such salts or prodrugs thereof.

Sui tabl e HI\/G Co- A reduct ase i nhi bi tors,
phar mac al | y ept abl e sa §Yso| vates, sol vafey®

Meom(:h I tx<orl pkadru the {edf ake statins <
=~ t he art————PaFt| atf gtati ns T Vidk tin,
| ovast @\npr avasfatin, simrd tin, atorvast 'r'mn
ceinpast g bervastatin, dal atin, mevastiti g
rosuvastatin, or a phar rraceutxt"@al Iy accept abl e saltvj2y
sol vate, solvate of such a salt or a prodrug A her eof .
A further particular statin is pitavastati Ols: Ren
pharmaceutically acceptable salt, sol vat ol var e+%bf
such a salt or a prodrug thereof. A particul & statin

is atorvastatin, or a phar maceuti cal ly acceptable
salt, solvate, solvate®of such a salt or a prodr uge™¢°

thereof. A noreogpart | 8t statinis atorvagtatl °\I<
cal ci um saL{P r.tfer parti ctifodtr st a§<q>
rosuvast at | roay ’h@r\aceuti cally o) p N
Sodium 5
borohydride / xv2) R (XVk2) RS
Reaction with a
(Iv2) compound of formula (V)
(Vi2)

The steps in this scheme are not restricted to the reagents, conditions or protecting groups

5 mentioned.



acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. A preferable particular statinis
wo o®en3shatin cal ciumsalt. Therefore in an adeCT/SE2006/000766

feature of the invention, th is provided a

conbi nation of a conpound of Tormula (1), or a

har maceuti cal I acceptable salt, solvate, solvate of
Coglﬂewdé of formuga ( %)\'IQ%IY bRypiepaed aecosdiag tmthelfisl@ring scheme:

reductase inhibitor, or a pharmaceutically acceptable
salt, solvate, sol vate of such a salt or a pr odr ug
thereof. Theref@gye in an additional ature of the

invention,ustgre is provbdedca rreth Of'ﬂﬂ’ prodpqng a
Xﬁ?fie?ter—e%—l—emﬁ n w/gvf o@ed n]
S#Ch as mancdd nee such t eat gt vvhngrl S§s

adrtizhi stering to said anidal an ef fective &muntliedf a
compound of formula (1), or a pharmaceutically
acceptable salt, solvate, solvate of such a salt\pr a
prodrug thereof in sinmubtaneous, sequenti al or,—-\(0

separate adm nistrati q,ngLWth an effective an‘o‘&% of &R

HMG Co- A reductase i nhibitor, or phar maceut 1y
agcept abl p<sal t, sol e,"%ol vat € of s,uch a sal —NOQ_ R
t

—proedryg tder eo spect of
Hg]veme\rjéoq S [PPCOQMA!ded W dtical mom

corrpo§| 1 ogywhi ch corprl ses a corrcm of foﬁm’f AT )
or a pharnmaceutically acceptable salt, sol vate&

sol vate of such a salt or a prodrug thereof and an

>(I;Jl\/tf;‘- o educt ase i nhibitor, or a phar m@,ceutl cally
lagceft ab é:_);alt, sol vat e, sol vm of sugh-@ salt or a
p gyt hereof, i nggssociatio h e Hooon

ph Iy agggp;’ablé carrier—"",

A igdto a furtier asp of 5 resent invention

vided a kit conpri sing a rrpound of
for nukmm()l) r a pharmaceuti cal lgvnaccept abl e sal t,
sol vate, solvate of such a salt or a prodrug thereof,
and an HVG Co A reductase inhibitor, or a
phar maceuti cald y acceptable salt, solvate, solvate of
such a salt er*a: prodrug thereof. According to a
furtRer act of the present invention there is
KEM\% it conprising: a) a conpound of fornula
oly &ar maceutical ly acceptable salt, solvate,
uch a

R5

solvate o
(Xv2)

The steps in this scheme are not restricted to the reagents, conditions or protecting groups

5 mentioned.

10

For XIV and (XV), and in an analogous manner for XIV2 and (X'V2) both the following
applies:



10

15

20

25

30

salt or a prodrug thereof, in a first unit dosage

form b) an HMG Co- A reductase inhibitor, or a
webaseoeut i cal |y acceptabl e salt, solvate, soPUEBE2006/000766

such a salt or a prodrug therﬁof in a second unit

dosage form and c) container neans for containing

said first and second dosage forms. According to a

further aspect of the present invention there is

P B B Pt AR Ry 8 TR, Bl B cnce o

su1tsbllewan1ﬂ1r(gfresgmh Saarglatd peptid@cqiplidlp wehebite keehn if Beakthen be
rrace tically acceptahle diluent or carrier,

el & R UREIE R ina Fanpets ook ble Py | Gmisareld dbs Aot
dle’dI‘(;HeQ%’F&{r bodimife Q%)?B gﬁ'ﬂtathegngeééﬁc@&eg E’étﬁ‘lgktesucc‘l?her eof .

sol va sol vat € a prodrug
dlmeﬂiyiﬁIQeermilmmmt 4—d}n$<dgﬁndgyliﬂ1nea0];mom)ﬂl}c nthapresénce®da Hase for

exagble, FRR o drB e Of Sl bR GRS HOBR L Grivdioh & | 5
2 6-@1—%\1*1‘ Sﬁ?lptyﬁﬁniés&Jl@ibl@s&%%QHﬂqd@ﬁuﬂe’ﬂ?l{c@fa%h@ d(n{hlorofﬁ'éthane

pharmacéutically acceptabl e sal vate, 'so
benéqmes it ydrefran and dimgthytforganider Bt coupling mactidGnGoeohveniently be

hi b ticall cept abl e
per B A Brprprt o e Shesot SUE Gl ¢ Cor % prodrug
t hesig@ble dcivitb®adiBasfiRgivts BicRlle %1%%1&6%%?%?&9%18 438 chibrides,

the production of a cholesterol Towering e
andﬂé@tﬁr efteyy foneninle pensailuosqpbenylettershhp raastort of thmfenypes rof

058 P TR W BB SR e

presencpefiaishsefsutihes fhosd1ddsarilidd) abo9, agd BhaEBeRWoaL, ls¥ch as those
ept abl e _salt, solvate, sol vate of such a salt or
descﬁ}ct@éra ove Hbe sgction pay sArTenientls e prdpromwidah a gemperature in the range of

_40&E%o@aceut| cally acceptable diluent or carrier, with
esi nul t aneous, sequential or separate admi ni stratl on

of mae&ﬁfeﬁhummmmvmﬁlay Be Fﬂ\@&af&nﬁ @&Hﬁ&fi‘ﬁ@ of formula (II) by

i-nhi bitor, or a pharmaceutically acceptable sa
reactige jhame With dhe apnsopsiate @@HOraallymrwte@ﬁd,aslcgr@dmugmgrtm: e@fd,ltlons of

Proff 19t QPR ok APEERAN AL AG5EH Baron
of Soiemé h need of such therapeutic treatnent.

Amines of formula (V) and (VII) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes known in the art.

Process 4): Reduction of compounds of formula (VIII) could be performed with a hydride
reagent such as sodium borohydride in a solvent such as methanol at temperatures suitable
between —20-40°C.

Compounds of formula (VIII) can be prepared from compounds of formula (I1l), by
deprotecting the benzyl group and performing Process 1. Alternatively compound (IIk) could
be debenzylated, Process 1 could be performed and the resulting compound deprotected to
reveal the ketone.

Process 5) and Process 6): these compounds may be reacted together in the presence of a
base for example an inorganic base such as sodium carbonate, or an organic base such as

Hunigs base, in the presence of a suitable solvent such as acetonitrile, dichloromethane or

tetrahydrofuran at a temperature in the range of 0°C to reflux, preferably at or near reflux.
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According to an additional further aspect of the
present invention there is provided a conbination
W e@atismot conpri sing the admini stration of anPCT/SE2006/000766
effective amount of a conmpoung of the formula (1), or
a pharmaceutically accegtablehsalt%.solrate,lfolvate
uch a sal.t or a_pro thereof, optionally o
C oot R Bk orHeT R ¥ apaybeRseaspiciby e acvopsiat modificaton
of Sepshé ¢r, W th the sinultaneous, sequential or separate

adm nistration of a matrix netalloproteinase
i nHEempamds phfcamotah&) and PEEE) acf canfreerciaVig aviitible ddd€pounds, or they

h i cal |
are SRBRHERS Blecefey ot By atcorSiasto By Soaord oscstespanin te et
Probés8 07:Utstdrd 8f f@nula XYY SaANE dtbafi&lt&Ludddr &558¢4 85dRfons such as

with an ileal bile acid (IBAT) inhibitor or a
thossilgpirihed belovalfonexamples mbihy] emdthyl eser way b dspxjomteeldmh sodium
o 1N r rodrug. thereof. Suitable conpounds
hydgdg(g%e@slﬁ%g&n@gﬁtﬁ%ﬂ itgﬁnfJ Vr%\'ct ivity for use in

C ortugduinds oo RXIIIY Befpré e 625 RIOHIflANENbF A1 of the
have been descri bed, see for i nstance the conpoun
proqeesce dessaibed! Renpn fonihequersration 4onpoasis of@eamla €184, WO

41248 A SRR LR BASEED y P o

the P845B H5EntiMONAP b3 PutitBucAlD VA RPIBEomAG: SHsBA4RY redbBons or

9/ 64410 00/01687, WD 00/20392, WD 00/ 20393, WO
| gen%ééf’%lf@?"%’rgoag/fﬁw@??l SRR BIedEsauonABhenpriy3g oF inppediately

15

20

25

30

87580 001 4 S50V B & 186V B AR prols aspet of

the ipye 800 8uchiBrginns 86dmodifiva0ai08dhde, ARARH) Midodu¥dn of a

24 03/ 040127, WD.03/043992, WD 03/ 061604, )
Sub%f%ﬁg %E’éﬁv& NOORAE B RSHIRRN 8sBeRaulucten qlpstatrents, alkylation
of stlistibRAR A ox kAt df shbsritubhls 4lht rédntsERI48R184 goncgg%r?s%r such

967, EP 573 848, EP 624 593, EP 4 594, EP 624 ,

procegurgg arengyl] kigwgigghe chemieal apPPartioriar #03)pladd08sHA7dBstitution
reac%solﬁélgag ﬁ%ﬁntrgggcgt% 8{‘-’3 gl%l% gr\(%% Qs%g goznzcgr(?t'ratt\e/g) nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and sujtable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1999). Thus, if reactants include groups such as amino, carboxy or hydroxy it may

be desirable to protect the group in some of the reactions mentioned herein.
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03/091232, WD 03/106482, and EP 597 107. and the

contents of these patent applications are incorporated
whewelisr7hy reference. Particularly the named eREIYRE2986/000766

of these patent applicati ons_l%%r_e i ncor porated herein

by reference. Mre particularTy claim1l of these

patent application are incorporated herein by

r ef Brsaiiptde profesting gravptPeacimEo®s alklylanBAT giqupiififoemsmple, an acyl

grotlg Leyé&d T i H?%r{b@%g E}pas acg %ﬁ% ogc];/cz{rgonﬂ rg?ou% I'or example a

nt1omn are
methoRydagongl, Rihaz pairhes] oﬂt—Hutbﬁi@ﬂidﬁylagr@@ﬁb rhﬁsarﬁﬁféthoxycarbonyl group,
1, 5-bhenzot hi azepi nes. A further suit e class of " | BAT
for E¥AMPIP PERZYIoxycatheny], o, a5 arpd ereitth i ¢k amelsibeasoyl (e deprotection
confBfont B (RS e o o AFRANR AOSACRE hol A Fhpige of protecting
groupifhos s e)oﬂn;tlhanrmbﬁsgnﬁp suchentah atkah@yl or alkoxycarbonyl group or an
3i?, 5/’>2/3but [ -1 |-dIOXIdO-
aroy]l SR IpRY be £mo dtf%ft ‘?Xéﬁ%éﬁv BY hydrobsis Wit suigghlabage guch as an alkali
medaﬁ%}?lﬁge%lgi SI t abl ei conp%ﬁgééggggggglﬁgfgﬁetgﬁ?ﬁgﬁqeﬁ ‘f%%) %71 group such
as agchutenyicgrbboyl rewp inay bo et fnm exmm;kie donpeatnels with 4 fiitable acid

8921 o7 107 d BARI -
as MBS Eic SR 20 ghospBpac Aad r RO ACTRC 150 Sher)
|
R RRib o R GeROuDamy %5‘??%@? SRR WERIIR, 160

exampie, by éymgwﬁﬁn Quer aoratalyst ﬁu@mm@umigme:fn tdrborp roebyf M’Batment with

o LSt bSEA SR ARYAR0 R BB BB bR soun

for s ptiwatyeamisolgvatpas dbr sxzmlipla aSfthial Gyl gﬁ)d@f WEEN ehaly R 18bved by
and th co %unds f Exanples 1-120 are incorporated

treaHB‘?% i %qgﬁf apDRcler C@Iaplﬁéhrmetwamﬂnqmm@mgm veithehydrazine.

?leg sﬂluﬁ:?él;@efe@ﬁﬁg %) ?%\naf I¥rC W‘B@] % OB)éAXau )Ite;'l%neacly;~I group, for

examplelrinrmkinonl gt smhrqs auetgls anbrayhgropp e eatanply B&izo!) ot 8n
sel.ect ed f{?om an

aryimefhyfefonp rgxqm%la ggli?zzygf%éjﬁp{qtqc_ﬁﬁgpﬂ%i{ippscﬁogtb@ above protecting
grougs(Will-tlecestht Y Whry with ¥e-ch6RE RO YREAY bdoup. Thus, for example, an acyl

group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with

a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a z-butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art.

The invention further provides for a compound of the formula (XVI) or hydrolysable esters or

amides thereof:
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car banoyl | net hyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o-
|, 5- benzot hi azepi ne;
wo 2006d370%D- 3, 3- di but yl - 5- phenyl - 7- et hyl t hi o- 8PCT/SE2006/000766
-{(R-a-[iV - (carboxynethyl)Qgrbanoyl] 4-
hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-te
t ahydr o- |, 5- benzot hi azepi ne;
I,I-dioxo-3,3-dibutyl-5-pheny| 7- raethylth| - 8-
-{(R) -1"-phenyl Ji7-1
sul phBet h o

-t efr ah ' benzot hi azE
|, | -di-ef 3S SN
{(R -r-NRenyl -1 " -]

-tetrahydro-1I, 5- beﬁzothlav
, | - di oxo- 3, 3- dlbutyl 5- phe
(R- -[ "-(2-sulrhoethyl)ca
ydr oxybenzyl } car banoyl ni et hoxy) - 2, 3, 4, 5-tetrahydro-1,

5- benzot hi azepi ne;

1, 1- di oxo- 3-butyl - 3-et hyl - 5-rhenyl - 7-met hyl t hi o- 8- (

" -{(R)-a-[iV -(2-sul phoet hyl)

car bamoyl ] - 4- hydr oxybenxwp) car banoyl met hoxy) - 2, 3, 4, 5-t

et rahydro-1|, 5- benzot hi azepne;

|, I-dioxo-3-butyl -3-et hyl -5-phenyl - 7- et hyl t hi o- 8- (

- {. )7
Wheé%§‘ 0;5% %@F‘%%%fea%yﬁﬁéﬁ%ﬂ £V i Hstefiagd gooyesogprding
forriwlt €N Altyaipound & fopnd@t(NIVAY ﬁﬁl*y B8 jan intermediate to formula (I).
I, I-dioxo-3, 3-di butyl -5-phenyl - 7-net hyl t hi 0- 8- (
-{(R-a-[iV -(2-carboxyet hyl ) car banoyl ] - 4-
Theq%gér'r]lgig%f E@x{l a}?e}‘z ¥ El}oﬁlg{eg Fo0y J:&Rfid?ﬁé%} e forulR (X%é)ag}%qrrd?d}l/s’agle esters
or afnidesdhaxaf: 3- but yl - 3- et hyl - 5- phenyl - 7- met hyl t hi o- 8- ( -
{(R-a-[ '-(5-carboxypentyl)
car banoyl | benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et xahydr o-
|, 5-benzot hi azepi ne; 1,1-di oxo-3, 3-di bytyl -
rhenyl - 7-net hyl thio-8-( -{(R)-a-[9 R

(2- carboK&hthyl)carbanDyILDben I R
X’?C- oyl fret hoxy) - 2, hy
\ 1,5 N _azgpi ne |oxo 3, 33H|but | - 5-

{a-[N
banoyl ] - 2-
oxy)-2, 3,4,5-tetrahydro-1, 5-

(2= sul phoet hyl Jc
quorobenzyI}cQ a
benzot hi azepi n

|, I-dioxo-3-butyl - <Scphenyl - 7- met hyl t hi o- 8- (
{(R) a-[ '-(R- (2 hydroxy | d&r boxyet hyl)
carbanDyI]benzyl}carbaquhgfthoxy) 2,3,4,5-tetrahydro-
|, 5- benzot hi azepi ne;
l,I-di oxo- 3 3-di butyl - 5- phenyl - 7- nethylthio-8-(
(Bz a- [ (R -(2- hydroxy | car boxyet hyl)
wheggi I}W%Pw%ﬂ KeEnerRyp--R 1saade$mteé1ab<awagardmg

fornul? (Il?.e& %851961%19&* fBftnula (XVI2) may be an intermediate to formula (I2).

As stated hereinbefore the compounds defined in the present invention possess

cholesterol absorption inhibitory activity. These properties may be assessed, using the

following biological tests.

In vivo testing of cholesterol absorption inhibitors (A)
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I, I-dioxo-3, 3-di butyl -5-phenyl - 7- net hyl t hi 0- 8- {
-[(R-a-(iVf-{(R-I-[iV'-(R) -(2-hydroxy-I| carboxyet hyl)
we anbasmyt | - 2- hydr oxyet hyl } car banoyl ) benzyl | c apGEBE20D61€0766
thoxy} 2,3,4,5- tetrahydro-1 ,5-benzot hi azepi ne;
|-dIOXO 3- butyl 3- et hyl - 5-phenyl - 7- et hyl t hi 0- 8- ( -

t hyl bano benzyl
lc a&ﬁ%%?ﬁggﬁ&% w3ér%;%gﬁltagn D]rrgalgldr ghow diet and housed in individual

cag@s 5) &);?lg)é(tgﬁés'ﬂegal\tﬁﬂ%'e '@\ger% f steld_fgr 3 R%%rs fmdythﬁ&gﬁ‘{ﬂgFﬂ Pthgrehjolg or

COIl{lpcalnEh Ralf g hd)lkrdxtyl) (hﬂmmbq bv)efe‘]g)ﬁﬁéﬁblr wittiBidiIhbelled cholesterol. Six hours
car ba | 1 ben yI carkinc}) t hoxy) -2, 3, 4, 5-t et r ahydr o-

aft"f?‘? g@ éﬁ% Feéé e Hlog éﬁ”ﬁ%g "3@8 &%kyn Vg e kil ar@_plasma prepared to

detérhBRyhow niih QHJ)IEQ&I‘BI fefd %sln@) eﬁéﬁlo} oVaf eéanlg, T B F «cholesterol

[ (hydroxy) (et hyl ) phosphoryl
the mmyqerbéqdm)dyglasmmarefprepared for analys1s Faeces were collected for 24 hours

o %’g%ﬁ%ﬁ’&og §5°d$‘}e§3t23|thl iﬂ?ﬁéﬂ& 7- et hyl t hi o- 8- (

In vi fcholé&eﬂé?hﬁh\éitf@n%hﬁﬁ&@@ﬁ% et hyl) hvd
car ba&éétfbenzy car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o-

3e ap¢nwere maintained on regular chow diet and housed in individual

cagl:s AF CGHQ& ?aq%e% yiilf% We%(%fa?tf? E?r 3urs ane Xrll tg:!?vage with vehicle or
conmmoaqhmeytb]tm Trytied Tagor lﬁ&ﬂiﬁide)wé}e BY RO WRBRZNbBAIAATBEL T ol. Six

tetrahydro-],5- benzot hi azepi ne;
houfs ﬂr}tea ﬁffx Csch@leaﬁefﬂitgﬁva% bé‘?@ﬁﬁmph Yas talient Vi thegtafl and plasma

P o e T Pea Rt Y8 Satbeg 24 oy s ths gy of -
ch ogsqqml fHe-1micg %I6b]bénn®phslma ahal'@sedtfemdio@bt@é@DFﬁ&es were also
-7-methyl thio-8-(iV-{(R

di but
coltbetkd fo(%@p\l}f{?f? 3SSESN ?@H I§AnCY-car boxyet hyl )
Ref@asideanoyl | benzyl } car bam)yl rret hoxy) -2,3,4,5-tetrahydro-

I 5 benzot hi azepi ne; and
1. E3 A} KigkoQoL 3Vige, chTM Qald@ebﬂeﬁyhﬁmk Xy, -Wilfor; R. C. LeBoeuf.

Hyp{afug)n e_ﬁe(z éfn?sw ﬁgg%rr%rtyﬁ t%pgo }2/ l]gstgfrog;alglg{lg gﬁyqﬂl@lqe ggarching

for 1ebee1ramwmazletplge@es DILipidateR! Mousesd: 1 993l {sgpaccept abl e
sol vate, solvate of such a salt or a prodrug
2. Ctﬁeé?é&ﬁf P.A. rﬁﬁw P i- ar- IBBAFensichyatiatonf iprchakssteioh absorption

efflc@éiﬁ? 'aﬁf&lg Abrid £ch11%°<5}°981‘&9.€5§ N%Er i&& ﬁ’fﬁ’ﬁmﬂﬁt&

3. C.D. Jolley, J. M. Dietschy, S. D. Turley. Genetic differences in cholesterol absorption in
129/Sv and C57BL/6 mice: effect on cholesterol responsiveness. Am. J. Physiol. 1999
276:G1117-G1124.

Administration of 0.2 umol/kg of Example 1 gave 61% inhibition of ¥C-cholesterol
absorption (procedure A). Administration of 0.2 umol/kg of Example 3 gave 67% inhibition
of C-cholesterol absorption (procedure A).

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, as defined hereinbefore in association

with a pharmaceutically-acceptable diluent or carrier.
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invention is selected fromany one of Exanples 1-44 of
WO 03/020710, or a pharnaceutically acceptable salt,
w@i06asE97 sol vate of such a salt or a prodrug PEESEWDHG/000766

and the conpounds of Exanpl g? 9l-44 are i ncor por at ed
herein by reference. C ains 10 of WD 03/020710 are
al Zl%l ncor por ated herein by reference. A particul ar

STHCPEPN Sayeher @ T Al edfar ob7droint sations dor example as a
tabl@@dlbﬂa?séﬁéé ]Eﬂri‘r oﬁ’ﬂrérﬁerﬁﬂ'ﬂ@e@ﬁ?ﬁ ﬁn&fldltng A ERGAL sub@ﬁ/tgrqéous 1n%ramuscular

sel ec m any on
1ntr41valsmdarcpmnﬂi$13n)jasmlsttmhle Selptiemyslispénsieh by éhblsonSfok Mpical

ad“%‘ilg.“%fm%’ % aBé’Sft%?%? éﬂ%&ﬁﬁf’; 6‘)&% &%@Wlﬂtﬁélﬁﬁ 6 P eupmiositery|
mE‘tIﬁ gl ¥¥aralkhé abbove cbﬁ{p‘bﬁmhq{ Ba%h Rrepﬁf%ﬁ of Fﬁ&f\%ﬁh@naé m@pqer using

oxo0- 3- but yl - 3-et hyl
cony@mpnala@x[:l.pmn(sz (S) 3- (R) 4- (R -5-(R) -

b b banoyl
et e P Ra R G YR G2 el RS backriagelbelo soivate solvae
of stich aRﬂalth)fQ ﬁo&d% elré’ofe&lﬂgxlﬁggraﬂg 80 ¥hmifdtELAYd § Waftn $1doded animal at
-1 -carb
a urp %Wa WBHhe ;@sp o5 ApIPYibEtely DY elObangy etfenivys) 0.02 356me/kg,

end i B Vet O L Bidigcone Rrpbin i oo n the

range{of R} 50emp/Kg; Iﬁdmdﬂmwo ar 1@&{@’1& b ieddiplb ed In another aspect a da11y dose in

I car banoyl net hoxﬂq%l1 5-tetrahydro-
the liagé 8€@¥ g.b ﬁl}q@ loyed. In one aspect of the 1nvent1on the daily dose of a

comkoxhncﬁéfqﬁﬂmﬁa loyt [1§’ es§fh§ﬁ BY !ﬁ:(ﬁ%l &)hﬁjg}\/rhg [ AmNE: rHaﬁy %oie will

nece;q;ag P éigéreqdl@dpgsmhng)apmyﬂh}: heﬂzmhﬁedahbgmyhm‘lfdﬂ@(w adénidistration,

rahydr. enzo epi ne;
and fie e B ot Bang ity LohCEORBRGl e ansiewyn e gy be
r

deterrfu&% Ibg’éhe{ trlﬁct{tl%ggrr vgl’é% yt%rqug% : )}/ aé%?"bar r%ant Aunit ciosezf%‘m such as
a talj qt@rp@s,ugh @uallﬁcolﬁenzfot bvlmé@il-ﬂé() mg of active ingredient.

[ ,1-di oxo-3-butyl -3-ethyl -

rhenyl - 7rrethy|thio8(iV—{(R) a-[ "-(lI- -

buRexyrdirghoayhphaeshadt Bft‘ﬂe ﬁéﬁ{thﬂ\lehﬁéﬁ BREPKILAGEEY] ddiRpound of

nmet hoxy) - 2, 3, 4, 5- tetrahydro-
the fg?rt}grio 7 Wi@{x@ﬁqqﬁlgcaﬂy acceptable salt, solvate, solvate of such a salt or a

prod%’u (éRtgi_gﬂegi_‘S ‘[Bs ﬁ@%ﬁ%{er&n&%&¥ 5 R A MW i T rgphypacuc or t%erapeutlc
treatment of a warm-blooded animal, such as man.

We have found that the compounds defined in the present invention, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, are
effective cholesterol absorption inhibitors, and accordingly have value in the treatment of
disease states associated with hyperlipidaemic conditions.

Thus according to this aspect of the invention there is provided a compound of the
formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof, as defined hereinbefore for use as a medicament.

According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof, as defined hereinbefore in the manufacture of a medicament for use in the
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di hydr oxypr opyl ) car banoyl ] benzyl } car banoyl net hoxy) - 2, 3
,4,5-tetrahydro-1,5- benzot hi azepi ne;
WO 2006d30%D- 3- but yl - 3- et hyl - 5- rhenyl - 7- net hyl t PCDSB20P6/000766
-((R-a- { '-[2-(3, 4-di hydroxgphenyl) -
2- nethoxyethyl]carbanDyI}benzyl)carbannylnethoxy] 2,3,
5-te ydro-1, 5- benzothlaze i ne
Pl‘oguqtloap 260 @eﬁﬁﬁ%ﬁm@r@tcﬁyp 1§Lt‘ﬁ>‘l5{éﬁ§?Ff—ﬂﬂ%¥ﬁybh0ﬁﬂ%i gipal, such as

mail (R -a-[IV-(2-
am noet hyl ) car banoyl | benzyl } car banoyl net hoxy) - 2, 3, 4, 5-
t et Acdoyding td srbilive fieadirhiod fepgnvention there is provided the use of a compound

of t{)%ég%xlpf) )n'gf g§f1¥rh1agelg}c?ﬁy/é<{5c%:p5ablea§a{t solvate, solvate of such a salt or a
prodruf Rhdr&dl &4 c[é‘ﬂﬁé& h@i‘éfﬂ%fo}e ﬁﬁh@ fH?Ml:ﬂug?&'zé’éholesterol absorption

1} car banoyl net hoxy) - t rahydr
1nh11)1t5r.ykﬁf¢zbmm \ampb}@gdecbammal such as man.

(et P 3% dordisindt ol GO absoRan aig ) cfector a
choRRfeRi 1Y éd ettt sGaitdn FBydbiethix % ates 2o theroath &R IIﬁf‘%?rﬁpldaermc

1, 5-benzot hi azepi ne; or a pharmaceutical ly accepta
condiions inspWomE-blooded gmimal, ohcisasonam AdslitionaHly 2 ietatagrta ghe treatment of

Ay hORBR conull b s et i ot Rcell Y Pvidliceomie
hypseatipegtofeiremia (gl MBI h}@%ﬁimeﬁﬁlpb]pﬁétﬁﬁeﬁﬂ@ (RizhOA28LR,

har maceut i c I ly acceptable sa sol vat e,
hyp%f&b}?]gglécraaﬂerg@cw alprpt%?enaaﬁwalfcaeleﬁtﬁ@%@ hypeglipopeoteinemia

o RANIRopl AR Apl 3 £ IO B

Furthaooomp o rataéd th ﬁreei'raatlhtyntroéﬂtffeem elinidalpantlitions &uch as atherosclerosis,
BBATI nhi bi sel.ected from WD Q3/022825 fo

aIteE‘S?'FI‘?Iﬂﬁf YWDPH }?:ycyﬁf)gﬁ Ot%ﬁc H10Bp @ rilar; C&\?ﬁ’ﬁ?‘ﬂ% epdothelial

dysSRtest, fdart fAMYa0YoaRS Hebit diseases, card1ovascu1ar d1seases fnyocardlal

|, I -di oxo-3(R)-3-butyl - 3-et hyl -5- (R) - 5- phenyl -
1nfar@t(op@ngy:a;mcm$ym§ztaj vascular diseases, inflammation of card1ovascular

tlSSL?e% B@'ln?sy I%fri}% 9§%/S] YaSE %ﬁﬁ{l‘Sla‘i‘tgltlésta |dr gwl g;léuggl’?lg OS CI’IOSIS £sten031s

Vascrdlkﬁfp)‘(éq-uSS [\ﬂaééu(f(r@tt}astfs'akb()éiﬂib &y, |nionoc?ztes and/or macrophage
car banoyl nmet hoxy] - 5- tetrah dro 4- benzot hi azepi
infiltggtion, infimal thlckenlng, medlal thinning, 1nfect10us and surgical trauma and vascular

throksﬂosﬂ' %8%? aI:[J‘s1QH Sﬁhf‘%mg:agé{(lké %E%nﬁ lﬁ?oec{c%lanﬁnél s\(lcfl gis man. It

alsojrekates aorthel tmatrimgﬁ p?gﬁpﬁ)sclér&rs?g?)/My teat dlseases myocardial infarction,
angﬂia%e&ggs? %tepllpﬁereeﬂ Vascular diseases, stroke and transient ischaemic attacks in a
warm-blooded animal, such as man.

The production of a cholesterol absorption inhibitory effect or a cholesterol lowering
effect also relates to a method of treating and/or preventing atherosclerotic lesions, a method
of preventing plaque rupture and a method of promoting lesion regression. Furthermore it
relates to a method of inhibiting monocytes-macrophage accumulation in atherosclerotic
lesions, a method of inhibiting expression of matrix metalloproteinases in atherosclerotic
lesions, a method of inhibiting the destabilization of atherosclerotic lesions, a method for
preventing atherosclerotic plaque rupture and a method of treating unstable angina.

The production of a cholesterol absorption inhibitory effect or a cholesterol lowering

effect also relates to a method of treating sitosterolemia.
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|, 1-dioxo-3(S)-3-butyl - 3-et hyl - 5KS) - 5- phenyl - 8- (
-{(R)-a-[ -(carboxynethyl)carbanoyl] benzyl
w0 canh3rtoy| nmet hoxy) -2, 3 , 4, 5-t et rahydr o- PCT/SE2006/000766
1, 4- benzot hi azepi ne; 3, 5 tral
- di oxo- 3-Q hyl - 3-bnt yl - 5- ph gnyl r-bxonD-S-(N-{(R)-a-[
enzy
}N;;a CB%‘RBar b‘g‘i( o C& %?go ?,m{i@@}ltggﬁiymﬁgceptalple salt, solvate, solvate of

sucRANEROF PARN & isrepL iy also haye Yl n the reqtment o prevpiion gf
AlzhpimmnSSI Digedse (nao {@- e@mMp{e(Wp 024996[415) Therefore in a further as ect of the

1nver§pcoglr Fxg{%ﬁ %%@qcaa%%pggﬁg %P ﬁq gp(jﬁrgg ggggrjmrggéquéﬁy acceptable salt,
soNa@é a0tvhtel of Ghh<Psadr &r@)pr@dr%%@lyére@f' {6&' 0 mAROH LN pg'g)entlon of

phenyl 7- br ono- 8-
Akh@@ﬁﬂbd&@%@@hyl)carbannyl]benzyl}carbannylnethoxy) 2,3
,4,5-tetrahydro-1,4- benzot hi azepi ne; 3, 5- _

ran5 [, I-dioxo-3- ethyl 3- but yl - 5- phenyl - 7- et hyl t hi 0- 8

Compounidé Bf fmiuiaMT), 06 @ &Ma@@&tt&‘é l% ﬁ@fepﬁﬂﬁyslait b&MEY, solvate of such a
} car banoyl net hoxy) - 5-tetrahydro-1, 4-
saltior 4 PEedPR shepioh graygilsg)_have value in the treatment or preventron cholesterol

asscgc"i%%c% %md}é %Q{e or%tJfX il %;}/ L o RE ﬁl%ntron AL prov18ed8 a
conspeiupé ofefdmylhbadi} banplirinadeiticdnp xw@ﬁmhél ShE &JoRAM ¥bINEE RO Xuch a salt

Ftrahydro | , 4- benzot hi azepi ne ammoni a
or aséﬁ)%mg thereof or use in the treatment or prevention of cholesterol associated tumors.

, | -di oxo-3-(S)-3-ethyl-3-butyl-5-(S)-5-phenyl - 7-net hy
I t hi o- S ( -{(R-a-[ - (carboxymethyl)carbanoyl]benzyl
} c drdrapannideref foomyle-(B), 8r a phaérntaetutimhlyylaseptable salt, solvate, solvate of

suc bg?eﬁg : hé(gr%gpu(gasergoﬁqrﬁ% Fla r%'nhne G uesm(t}%]ggatment or prevention of vascular

1nﬂﬁrhﬁlﬁﬁbn (e BIr réXbrbBleWV@)’ 43/0466HXy. Thbrefore in a further aspect of the invention,
carboW%nethyl car banoyl ] benzyl

therp épprgsideg p ﬁé@ﬁ@‘%}@ offognuia XDt exta Ma@utldallﬁy- acceptable salt, solvate,
Y A AA——

inflammhbtien.sal t or a prodrug t her eof .

According to a further feature of this aspect of the invention there is provided a
method for producing a cholesterol absorption inhibitory effect in a warm-blooded animal,
such as man, in need of such treatment which comprises administering to said animal an
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof.

The cholesterol absorption inhibitory activity defined hereinbefore may be applied as a
sole therapy or may involve, in addition to 2 compound of the invention, one or more other
substances and/or treatments. Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate administration of the individual components of the
treatment. According to this aspect of the invention there is provided a pharmaceutical
product comprising a compound of the formula (I), or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as defined hereinbefore and an additional
cholesterol absorption inhibitory substance as defined hereinbefore and an additional

hypolipidaemic agent for the conjoint treatment of hyperlipidaemia.
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A particular |IBAT inhibitor for use in conbination
W th conmpounds of the present invention is selected
w0 e@ai1301y7 one of Exanples 1-4 of WD 03/ 022830, PCT/SE2006/000766
phar maceutical ly acceptabl e _s3lt, solvate, solvate of
such a salt or a prodrug thereof, and the conpounds of
Ex 1-4 ar i ncorporated herein by reference. )
3?’ %e%aSBF% o 1@’292’@13’67 Be sompend orpea 4 eer Htasmaceutically

' t .. .
T —

assaiatioo withscholestehhel posysthetis indvieinrs, @ pharnsebetihbg aédeptable salts,

solviesy sofvajss f 5o sl g Prodipien horeaty Shissbje ehosisnoh bisuyashesis

hibflors include HMG Co-A reductase 1nh1b1tors squalene synthesis inhibitors and squalene
in (car boxynet hyl ) car banoyl | benzyl } % E)armg;? ?1 F l}1 S) g d

epoxi:dasqa 15hnb§@rsaﬁymb&ﬁm]uz]@n¢1 sﬁp}nqsg 1nh1b1tors are e.g squalestatm 1, TAK 475
ny

and cbmgotl (dfsc esﬁ%gf’(ﬂ%@ﬁi@?@g e sql? heene epox1dgse mlilgltor is NB-

598hydroxybenzyl}carbannylnethylthlo) 2,3,4,5-tetrahydrob
enzothleplne ammoni a salt

, IIn dhip Repegt of the invgntiarh fhe cpnippynd riyfosmplkel br 7 pllarmaceutically

a“%*?f’bamyF"W%yﬁ%&. S SRERTE b prodige haisah s agipistered
asscgietioh WithdinOHIVIGB CouA yddudtasd 1l bitdr, ot h ok ButABR Meceptable salts,
soNal EIRGS AL 445 OF Prosinigs dNeseatobyi ook Fcupiapinhibitors
|
phaBhacBuf Ay RBCOUI LRI oRGRRDIAE ST o of Bldfrugs thereof are

statipamellduben ih BiTart. Rhitisitao stafing are Skavastatin idiastatin, pinavaktatin,
is.selected from

s R SS siba e IR b B 68D obBsn e Sip dnciBkuvastatn, o
apmhaadgaﬁ@myla@aéﬂwm@%ﬁ@m&laesowé of ﬁ@h&@aﬁoréﬁgpnﬁ{%ecs cof. A

such a salt or a prodrug thereof, and the co
furtlmy pepicalar stafig ispievastatior qx@r;dlasdamnwlly dsyeptafiesadinsavate, solvate of

suc qcé?egﬁr aoglr% u% tll;leerﬁ fo ;X/ 022c:2u Har s@a{ﬂ%d? latl%%\f&fp fi (?ro -r];?xapnaceutlcally
acceptdbRecd il sd1va8) s‘é@a%éﬂl&&i&ﬁalf 6f a PiEnigth&esh 'Anxﬁbfe%n‘{ﬁu‘leﬂ statin is

conpounds of the present invention is selected from
ator&Wtwl%m salt. A further particular statin is rosuvastatin, or a pharmaceutically

L T LT —

statioas hmnm,sta}tm&a}wdnsadybenzyl }car barmyl met hoxy) 2,3,4,5-t

et r”[%a%/egc;rg 1;'3 a a%}xg oen oa%l?rle I%E g}%}z}g ép?lﬁﬁt th9qet1§]pr@vgle€1 a combination of
a con{pﬁﬁad 8t form(laSdy, br & ﬁﬁﬁﬁﬂetﬁmﬁl@ acceptable salt, solvate, solvate of such a
salt or a prodrug thereof and an HMG Co-A reductase inhibitor, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

Therefore in an additional feature of the invention, there is provided a method for
producing a cholesterol lowering effect in a warm-blooded animal, such as man, in need of
such treatment which comprises administering to said animal an effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt
or a prodrug thereof in simultaneous, sequential or separate administration with an effective
amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate,

solvate of such a salt or a prodrug thereof.
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hydr oxypropyl ) car bamoyl ] - 4- hydr oxybenzyl } car banoyl net h
oxy)-2,3,4,5-tetrahydro-1, 2, 5- benzot hi adi azepi ne;
wa 2ed3%D- 3, 3-di but yl - 5- phenyl - 7- et hyl t hi o- 8PCT/SE(FR)00766
-a-[i V-((S)-1-carboxy-2-
met hyl propyl ) car banoyl ] - 4- hyo’q'r oxybenzyl } car banoyl net ho
y)-2 3,4,5-tetrahydro-1, 2, 5- benzot hi adi azepi ne;
1 Amgesdigedo a sy @wecwfﬁh%wﬁnmm@mas pivivisle8-a(pharmaceutical

coné%cis on"’bv 1j:h @&E%/réées %%Bﬁﬁﬁ lﬁjétﬁp ula )ﬂ)m%li Wa%ugcﬂl%actceptable
saltescrlmw,ctbbfata &, steh b)emzmt zhpmdt@lﬁﬁb@ﬂ? and an HMG Co-A reductase

di ox 33d|btyl- hen rrethlthlo 8- (

mhlb{tt()ﬁ)or 3 p@amea(cgt)mqa ¥ ggq;@ }éyq;glvate solvate of such a salt or-a prodrug

thefé@f %9&8&&9&%&5%@5&@&5@&(&&% REXHlavTe Andneol Glianydr o-

benzot hi a
. | Adtiossiog % 8futitien aggeetﬁafﬂln@ptyslsen'f invehtiytl theteds Brovided a kit

coné}ianpﬂ-g,&)g}:{r?@ﬁ )ﬂf lfcgﬁfﬁ y etﬁ%l‘al%g@;yutyzagy acesptablersalfy splwate, solvate

of s|uc}2a galbei Hh%d[h&é@ﬂohﬁ’d?an HMG Co-A reductase inhibjtor, or a
| - di oxo- gﬁo i but yI phenyl - 7- net f ?1 i (

phan{lgqqytlgal{y ac(;q@hlq: saf s@gaty, DI(AR) of such a salt or a prodrug thereof.

AR B s N AR B e B ganue e proded kit
condprikingt oxo- 3, 3- di butyl - 5- gheny: 74rret hyIthl 0-8- (JV-{(R
| ph hyl - 4-
a) WH’EPSR%%@WS ; pl}‘@:(tl éﬁ%ga%%{aaﬁn%ylyﬂﬂa®ewa@©tséhrsahym selvat® of such a

Saltoaa?’m ox%me?eq’l]f %g%rgﬁqmét dosasefP™: et hyl t hi o- 8- (i V-{(R)
b) an PH\’IQ CQ{A&)edh«;ta:rebnmmbﬂ; ysf 2 pharmgceutlclally acI;:eptable salt, sAc:lVS:altet solvate
4- hyd enzyl } car banoyl met hoxy
of i ARJecL rodtiG thERTs By hhcsin hyBpApes form: add -
c) cbnt(bm)@f ﬂétﬁhs?fog’c&itﬁﬁﬁl |sa1gxf§§%ﬁlsegodﬁogyéetfghﬁs 8-(
- a_ - - -
{ Asgﬂlorcm@m mmr&clampacmw tHebmrasent invention there is provided a kit
r bamoyl met hoxy) -2, 3 , 4, 5-tetrahydro-1, 2, 5-

Coni?enlflgt hi adi azepi ne;
) a|cohrpdmm(@ﬁ%nﬁuldI(Dubﬁ’zisglﬁirﬂ'a&%ylkaﬂy %&M&E kijp s§]|'vﬁfe sd10&R: of such a

FV-{(S)-1-[ -(( droxy- | car boxyeth

salt @gp B%% Feepypetiees Nbﬁlmpha]lméqﬁtpfdlcally acceptable dlluent or carrier, in a
first R RRIRVLPR! hoxy) - 2,3 , 4, 5-tetrahydro-

b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate

of such a salt or a prodrug thereof, in a second unit dosage form; and
c) container means for containing said first and second dosage forms.

According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a medicament for
use in the production of a cholesterol lowering effect.

According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the formula
(I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,

optionally together with a pharmaceutically acceptable diluent or carrier, with the
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1, 2, 5- benzot hi adi azepi ne; |, I-di oxo-3, 3-di butyl -
rhenyl -7-methylthio-8-( -{(R-a-[ -((S)-I-carboxy-2-
woredokst3peopyl ) car banoyl | benzyl } car banoyl met horgh/S22086/000766
4 5-tetxahydro-1, 2, 5- benzoihi adi azepi ne;
|-dIOXO 3, 3- dlbutyl 5- phenyl - 7- nmet hyl t hi o- 8- (
-l -carbo t opyl .
Slm@%’sé%ﬁ%queﬁt fl? i 8 F“d%%%%ﬁ%i%“}“gg{i’% ghwyeliketiveg Wyurzt,@ an HMG Co-A

h €
reducﬁlasé 'irlﬁl-gr’li%(ﬁ'géﬁgd %}agﬁ?%ﬁﬁgalgﬁde%ﬁﬁtgﬁ%@%?éﬁ{%tﬁ 30 of such a saltor a

prodr(lg R)er@fc@timxlﬂ(y tbgeihyldwrﬁhykpéwmdc):mﬂy lmgelptrbtdtbmp]lt or carrier to a

t et.rahydr o- hladlaze ine;
worRRiPdein it PSP o Grangh ShALOEERR ey B BB Bin ot o o
SUCAccRrdiAd fo A aditRafubEer ABER OF thePrBRAL inGeHiRh there is provided a
EBATi nhi bitor for use in coibination with conpounds ‘of

contbmﬂtlpn ércatment eraprisiegthe adeénisteation of an affective @meuot of a compound

of U BRLEIP: s Praot Bty ly 488l o RuRoRan S Ve sugh agacora
prodit@ thiekeb ] diioadily togsllet Wh 6 PARORHREScAlly bRSdifkrert & @rrier,

i ncorporated herein by reference. Cains 1-10 of WO
witlpthe gonultmeoyseseguensial ﬁ&%ﬂppwea@%nw@a@rne%ma@en@tnlé@romase
1nmPﬁ&E'CU|ar | BAT inhibitor selected fromAD 03/091232

use in conbination with conpounds of the present
| nventl on is selected fromany one of:

di but h | -7- h hi
gl_ {3 ( A noa)\(n%[t 369%1,2&(%)%%@95? ::¥ (gqnp?)kzi (é% folrr%;:}a (&) ;ra dm
piarBnBSRE ARy stoanehiex ) RRARRYIL BERzl eRLbagRyd

nethoxy) 2,3,4, hydro- 1, benzo | azepi ne;
| - Dibekeof. 38y b dsmipistefed mraemcllatfbn veithhazl ildai bil@adid ([BAT) inhibitor

R _(2- --R-4-R-5- i
2{(3 o8 %haﬁéﬂfe&ﬁ%%}fyo%‘%%tﬁ?} %J&rssé{%ywe R SeB Bk A% § prodrug
} car baiesok e gh b6 ¥inpdurtlspossessing IBAT inhibitory activity for use in
tetrahydro-1, 2, 5-benzot hi adi azepi ne;

| | - DF RO Bith geypoumdg néﬁgﬁlpresen@nhmttomt@mbe[qn\ﬂeec(rmd see for

Ch o ey e RR ke P AR Q.83 B

zyl) CM/D&MWIBDMM%? Y8, 943/(55188 WO 96/08484, WO 96/16051, WO

tetr ah¥%§§82 W0598/%%74%9O%&|’10 98/38186? WO 98/40375, WO 98/56757, WO
99/32478, WO 99/35135, WO 99/64409, WO 99/64410, WO 00/01687, WO
00/20392, WO 00/20393, WO 00/20410, WO 00/20437, WO 00/35889, WO
01/34570, WO 00/38725, WO 00/38726, WO 00/38727, WO 00/38728, WO
00/38729, WO 00/47568, WO 00/61568, WO 01/66533, WO 01/68096, WO
01/68637, WO 02/08211, WO 02/50051, WO 03/018024, WO 03/04012’),
WO 03/043992, WO 03/061604, WO 04/020421, WO 04/076430,DE 19825804,
JP 10072371, US 5070103, EP 251 315, EP 417 725, EP 489 423, EP 549 967, EP
573 848, EP 624 593, EP 624 594, EP 624 595, EP 864 582, EP 869 121 and EP 1
070703, WO 03/020710, WO 03/022825, WO 03/022830, WO 03/022286, WO
03/091232, WO 03/106482, and EP 597 107.

and the contents of these patent applications are incorporated herein by reference. Particularly

the named examples of these patent applications are incorporated herein by reference. More

particularly claim 1 of these patent application are incorporated herein by reference.
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|, -D oxo-3, 3-di butyl - 5-phenyl - 7- net hyl t hi 0- 8- {
-[(R-a-(iV-{2-(S)-[ -(carbanoyl nethyl)

w@ a00basmyt | pyrrolidin-1-yl carbonyl met hyl } car bar@l/siioesiao766
yI]carbanDyInethoxy} 2,3, 4, 5gst.etrahydro-
1 , 5- benzothladlazeplne

0X0 3-di but ni et hyl t hi o- 8-
elésu{itlaéle ?S?E@ off%Aﬁ“ Ql%lter for use in combmatlon wgth compounds of

éHt WRBREM R Qéﬂzbﬁ%é@ﬁk@oy b}l}%ﬁﬂﬁf)ﬁa} 2 égamﬂe%lglgﬁfnnes and

3,4,5-tetrahydro-| benzo zepi'ne;
1 5-I Zolzhlmu@s 3A Birther yhitablqtiessydf TR ARenhipltods |m‘ehS -12,5-

(2-(R-3-(5)-4-(9)-5-(R -
benéc{tﬁlaéla%eél%etsr ahydr oxyt et r ahydr opyr an- 2- yl net hyl ) car bano

yl'] 1Cl}l§x%hﬂm}tbxﬁfgb sessing IBAT inhibitory activity for use in
2,3,4,5-tetrahydro-| 5- benzot hiadi azepi ne;” or a

conpstination vt Gosenoupdselthe peistns ivention sqPRARY-3-wuyhAedybl, 1-dioxido-
5- pl’?‘ellllgr,g,’l%hétégltétrag dr sllp% gxdltﬁ%lxt?%ﬁngg-ty&]) -flﬁ ’gulrﬁg@%lfngpaslciuromc acid (EP

864c@ahi nati on Mﬁth conmpounds of the present invention
are disclosed in WO 03/106482 Suitable IBAT inhibitors
havh Ay ther suitablscomnound passessing [RAE inhibitesyrstivatyi fonusgiin h
e
i s s L SR S s e E T
1741. - -a- '-Cr-1-carboxyethyl)
¢ agggugﬂ%lg) bfagieyel!&}@gl abqg}r/ Ifgrre utsg ?ri( ggmbmg,tlodﬁ vs5/1tﬁ génﬁ%%ﬁ gf the
predenﬂ infé:26 iSthd c8ipBtyd: - 5- phenyl - 7-met hyl thi o- 8- (
-{(i?)-a-[ "-((5)-I-carboxypropyl)
carbanDyI]benzyl}carbanoylﬁguﬂoxy) 2,3,4,5- tetrahydro-
|, 5- benzot hi azepi ne; 1, | ~d , 3- dlbutyl
rhenyl 7- met hyl t hi o- 8- (
-((5)-1-carboxybutw
carbanDyI]benzyl}carQanDyIne;ho,J
|, 5- benzot hi azepi ne; 1, 1- ¢i=6X0- 3
,3-dibutyl-5-pheny|-7-net i 0-8- (i V-
{(R-a-[N -((S)-1-carboxy-
nmet hyl proryl ) car banoyl ] benzyl }carbanoyl net hoxy) -2, 3
,4,5-tetrahydro-1 , 5-benzothi azepi ne;
| J- di oxo- SM-di butyl - S-phenylj*-nmethylthio-S-C - -a-
-CCM-| - car boxy”-
nmet hyl but yl ) car banoyl ] ben car banoyl met hoxy) -2, 3,4, 5
-tetrahydro-1, 5-benzot hi az plne

N

WO 99/32478

2-3,4,5-tetrahydro-

A particular IBAT inhibitor for use in combination with compounds of the present
invention is selected from any one of Examples 1-120 of WO 02/50051, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the compounds of
Examples 1-120 are incorporated herein by reference. Claims 1-15 of WO 02/50051 are also
incorporated herein by reference. A particular IBAT inhibitor selected from WO 02/50051 for
use in combination with compounds of the present invention is selected from any one of:
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1'-[N '-(carboxymethyl)
carbamoyl]methyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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| J- di oxo- S*-di butyl - S-phenyl A-nethylthio- - -
-a-ti V-Cr-1| -carboxy- Snet hyl butyl)
w@ a00basmwyt | benzyl } car banoyl et hoxy) - 2, 3, 4, 5- t ePCEHBE2I0E000766
I 5 benzot hi azepi ne; 36 -
I, I-dioxo-3, 3-di butyl -5- phenyl 7-met hyl t hi o- 8- (

L1 dﬁc%ms? ?%I‘g%ﬂr%wwmhﬂﬁwﬁd%{(}?aat—ﬁﬁr(ogmpmmwl}mamoyll~4-
hyd ro zotzﬁ;? s ogl?m%hc%cﬁ ] 5%@%& gro 1§—benzoth1azepme

1,1-dihxoxdH3- ﬁ@bwylkﬂﬂphdnyB?@mthmMSr(N—{M)Ilhpl@enyi L (2-
Sull%@g&&»wll{f%{ﬁ%}éﬁﬁ%ﬁﬂﬁﬂr\a@éﬂ%ﬂm@ww%ﬂ Sristiabydry-123-Benrothiazepine;
b ljrcrlgxﬁ;m gﬁt g%lgﬁyli gsﬂo%y 1) car %—?—BN&R }1cpah eB?alrr%))HVnQ hox
Sulwlpemybcﬁbiﬁnmdlmahyldcranbzimﬁylnbﬂfmxpl hB Az ptakydro-1,5-benzothiazepine;
11 oq“?ggqugg- -ﬁ‘rtgﬁg@ phen g(}@?{t(ﬂ AL (2§u1%hoethy1)caxbamoy1] 4
hydﬁﬁ(rgg i) rﬁé’?ﬁ(ﬁ@?@%& gﬁé&%@o gS%enZo%hJazeetprlnaehydr 0"

benzo I az
1 1-dkootloé}ebutﬁ"Bdtklyhﬁyﬁhe@lphﬁmmyitﬁmﬂ&{mé{kRijcC[N’-(Z kdphoethyl)
car hoxyet hy

Caﬂégi%{h%Q%TOMWHYIMWWF@QKM#LWWQ"Ji -Benzothiazepine;
11@10&65& grkegxypg@ﬁg@ﬂ'ﬁﬁ%ﬁgﬂﬁ o8 OV RLINRg. (v (i 2

carb)oxaethyl’)ca(rlﬁeﬁl)oyl]bemybmmmylméthoxy) 2,3,4,5-tetrahydro-1,5-benzothiazepine;
car banoyl ] - hydrox{benzyl } car bano Inethoxy) 2,3,4,5-1

1,1- QHXQT’%@BFylé -HleAYlof-HcHPBi N 8-(V-{ (R)-0-[N"-(2- carboxyethyl)carbamoyl] -4-
St A

r'o- azeépin
1,1- H&odb@xm:tﬁ’%—dlh?uﬁ-)p'herﬁrlpihﬁemlyi‘tﬂ-rof@(]m{ P& -(5- &a\‘boxﬁentyl)

car boxy

cart RN DT o eme Banetyy)- A3 tasbnels poarctiamapirest ho
11060 & S o i i TN A R B T b asytudieprbamoy)

bengyl Frafiahoylth&thoty) 088 h@%¥nArydro-1,5-benzoth
nmet h Ibd?él)cagganoyl] 4aﬁ§aioxyggﬁ%ny@%?%anDylnethox

1,1- 91)02(2—333 dlbgtyilétp%@hxldkmethyﬂhldaWdDh[]\ﬂ-z(@-[sullphoethyl)carbamoyl] 2-
ﬂuogd{b%%yl chon[a%lo% r?llgg % Lza?%ghenéxydro rlr%t—lg]e%lzct)tglla(z)elgné '
L S B e
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4 ,J-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N “(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3 4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N-{ (R)-1-[ "-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]-2—hydroxyethy1}carbamoyl)benzyl]carbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine;

1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ c-[N “-(carboxymethyl)carbamoyl]
benzyl}carbamoylmethoxy)—2,3,4,5-tetrahydro-1,S-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ o-[N ((ethoxy)(methyl)phosphoryl-
methyl)carbamoyl]benzyl}carbamoylmethoxy)—2,3,4,5-tetrahydro-1,5—benzothiazepine;
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|, 1-dioxo-3, 3-di butyl -5-phenyl -7-methyl thio-8-(iV-{(i?
)-a-[ "-((5)-I-carboxy-2-

whyasoxyet hyl ) car banmoyl ] - 4- hydr oxybenzyl } car bar@ly/seaebéiao766
Xy)-2,3,4,5-tetrahydro-1, 5- Ragnzot hi azepi ne;
U di oxo- S*-di butyl - S- phenyl A~-nethylthio- - - -a-

1 114&%&9[&5%%%@& -arbsAdyT- ]neﬁlyﬂfym’%vi%léﬁm(}’\ﬁ"a{?panoyl met h
(o e ol o M eyt PRRERN LR ERY By ) 2.3.4.5-

tetrah{y(ifQ)-1, a-HehkzdthiatSpind; - car boxy 2- . I o |
o e B LA i ™
carblvf(%etﬂ%/l‘?@ﬁn yg'b%xa{f ﬁbog}l}ﬁ&él)x%-ﬁ,a%yte rghy%ro—l 5-benzothiazepine;

1,1- mbw sdibptymyﬂ)t@ww h@a@tﬁﬁmﬁml{w F(R')%Q(N’x&hﬁxﬂéﬁﬁbl})feﬂ{y@ﬁm

met hoxy) t et xahydro- 1, enzot hi azepi ne;

BhOROTIo8 oA 0 Tox Py oK 5.3 o L-
bengothlgf%{;;h ((5) -1 -carboxy- 2-

yl ) car banoyl ] - 4- hydr oxybenzyl } car banmoyl net hoxy

1,1 )hoao:s %dﬁutﬁﬁtﬁﬁmﬂm’ﬂrﬂa&dthﬁﬁez{w[’(R?-Z)@(JV I{Qr[(meth 1 (hydroxy)
| -di oxo-3,3 dlbut}lll-S phenyl - 7- met hy ¥

PhOW){)(yl]ﬁ:}hyé}c{arbarr(qy;L)gﬂ, ydr@ﬁymzyuc'@rbamoylmethoxy}—z 3,4,5-tetrahydro-1,5-

t hyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl net ho
benéﬂj}?ﬁigié 4, 5-tetrahydro-1,5- benzot hi azepi ne;

1,1-diokod mmuejw @ebwym&wal(NY{-(ﬂﬁmukm -02-BrethyNulphinyl-1-
S)-1-carboxy-3- net
CMWF%%YI)C@H?MPI}ZYM iﬁb@hqw)}%gﬁﬁmyhm h&xyenzathiazepine;

, 5-tetrahydro-1,5- benzot hi azepi ne;
| A dIOXO Sh- dlbutyl S-phenyl -V-nethylthio- - N -a- L/

1,1-d0k 013; B aiblanis- ]ﬁﬁﬁylh'y h&bﬂc&@@ﬁw {(R)-0-[N"-(2- sul?hoethyl)carbamoyl] -4-
rropyl ) car banoyl ] - 4- hi/dr oxybenzyl } car banmoyl met hoxy) -
hydrpxybanzydearhpmaylgietioxyl-B Sk dtietiahy dior ha-benzothisiepins; 3

ora Fﬁﬂ?ﬂe&é‘l{tﬁaﬂ? e%ﬁ%ceas}gg%;\{ é_, hfvgte of %uclﬁlf a salt or a prodrug thereof.

A particular IBAT inhibitor for use in combination with compounds of the present

and

invention is selected from any one of Examples 1-44 of WO 03/020710, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the compounds of
Examples 1-44 are incorporated herein by reference. Claims 1-10 of WO 03/020710 are also
incorporated herein by reference. A particular IBAT inhibitor selected from WO 03/020710
for use in combination with compounds of the present invention is selected from any one of:
1,1-dioxo-3,3-dibutyl-5 —pheny1-7-ﬁlethylthio-8-(N—{ R)-a-[N'-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-((S)-1-carbamoyl-2-
hydroxyethyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(hydrox ycarbamoyl-
methyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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mesyl propyl ) car banoyl J- 4- hydr oxybenzyl } car banoyl net hox
y)-2,3,4,5-tetrahydro-1,5- benzot hi azepi ne;
wo Jeoditawer SN - di but yl - S- phenyl - T- net hyl t hi 0- S- PCF/SE206/000766
N-)- I - g
car boxypr opyl ) car banoyl | - 4- hy”t§r oxybenzyl } car barmoyl met h
y)-2,3,4,5-tetrahydro-1,5- benzot hi azepi ne; or

1 1+d1<px0d$vbmyl-§ eshsdﬁomhawl %nm&eﬁt;mo -3~ [Ne«hyquwN( pyrimidin-2-

b bR ieget i) peerer) ey

benlotﬁml@qﬂﬁ@t hi azepi ne. or a pharmaceutically accept abl e
salt, solvate, solvate of such a salt or a prodrug

1,1 diesoebbutyFaretidS-phenylbinethyihio- Ef{Nk(lﬁRI aF{sN'ﬂm(Nu?mmmZ-
n
el R RR e hntiot Db et to Bpeshematl S - HRe i ar

ben@@@fa@éplﬁé the invention an DBATi nhibitor or a
pharmaceutically acceptable salt, solvate, solvate of

1, 1-glinxe-Fbwtal-8- edlylé -preoyk Tnethydthens 8- (Ns{ BMo-PATL4nhi bi t or

bur PR TR Gtd-S o BB b vty s 34,5

tetrmf@llssbd%@maq%qn@ conbi nati on of a conmpound of
fornmula (1), or a pharmaceutically acceptable salt,

1,1-glisxpat-butybdtethyt 8- pifenxlu%-meﬁlyéthid—SmN—{dRp}b@[df@St her eof
d | BAT h t or har tica
g ampyibeyegbadaRpRioray Jeubp eiabato-bi- o
benp@tﬁﬁgqgng hereof . Therefore in an additional feature of
the invention, there is provided a nethod for

1,1 gtazgeicbuiyl-3- edWMSqﬁleeyleﬂ meﬁvythmn@-[b’f(ﬂé)cu-{ll\h[ia(3 4 thydroxyphenyl)
d
2 PR AT i o bR or s A Sre gae> A

benadthRbdpeed | ve armunt of a compound of formula (1), or a
pharmaceutically acceptable salt, solvate, solvate of

1 1€1mz<h -Zabusal-8-ethryl-a- Hhﬁmwlmglet}iyhhm% (Nr{ (R)-m{IM-gheous,

armg? @F a»l{})giln}ﬂ@ll} A g}fca%% gque% %I gg-t\émtééhl}ggor—ll 5-benzothiazepine;
BS9SRI G
carﬁamOD’Hbmzak}peﬂBm&lrmdﬁlmxyMéxn,Smﬂrdliydfcﬁl Bhept@liagtgthed or
1,186 SRS S81-5 phenyl- 7-methylthio-8-(V- {(R)-0-[N'-(2-N.N-
dimethylaminosulphamoylethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,5-benzothiazepine;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

A particular IBAT inhibitor for use in combination with compounds of the present
invention is selected from any one of Examples 1-7 of WO 03/022825, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the compounds of
Examples 1-7 are incorporated herein by reference. Claims 1-8 of WO 03/022825 are also
incorporated herein by reference. A particular IBAT inhibitor selected from WO 03/022825
for use in combination with compounds of the present invention is selected from any one of:
1,1-dioxo-3(R)-3-butyl-3-ethyl-5-(R)-5-phenyl-8-[N-((R)-c-carbox ybenzyl)
carbamoylmethoxy]-2,3,4,5-tetrahydro-1,4-benzothiazepine;
1,1-dioxo-3(S)—3—buty1—3-ethyl-S—(S)—S-phenyl-S-[N—((R)-oc—carboxybenzyl)
carbamoylmethoxy]-2,3,4,5-tetrahydro-1,4-benzothiazepine;
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conposi tion which conprises a conpound of formula (1),

or a pharmaceutically acceptable salt, solvate,
waeieasE9Inf such a salt or a prodrug thereof, BCTSERV06/000766

| BAT inhibitor, or a phar maggf;t_i cally acceptable salt,

sol vate, sol vate of such a salt or a prodrug thereof,

i.n assQci t| Qn W ﬂ%)ghar maceutically acceptable

L1-gioxgeitR) ér Wl Fiays SPAPRG S @ K- Mdparhepmesthicarbamoy]
beniﬁfrcpa% efhg)(ﬁ? 8 A% EREE RS 4 %\%ﬁgﬁe&gkl t

a cofpdun

1,14 ﬁfmabtmsp%uq&d%@th}a@;@)ISab}hdﬂyB&l(Nr{(R@JOM@I @;arlﬁﬁblﬁx@ﬂ@l)@:irbamoyl]
such a salt or er eo and an |

d
benmmaﬁbwylm@ﬁhow)pﬁéﬁégéﬁawdwlL@B@@@@mzamn@, salh t, .
I I t r
S R iR e S e e RprB B BT vent i on
(carbb@r@ethﬁ)d@fwdifﬁﬁe@zyk}lcbrtﬁgﬁ)?lmﬁh&@) -289 4 8-t6edAYaE g 40f

formula (1), or a pharnaceufically acceptablé salt,
ben%%hlé‘éﬁpéne:sol vate of such a salt or a prodrug t her eof

G T R LA R e
[N~(@ﬁrb§idﬁhetﬂyl§@drl§arﬂdyl ey THaltntdY@heBbiy)L 213 @, 558 E A irdLnidl

dosage form and c) contai ner ‘means for containing
benzothigzepitest and second dosage forns. According to a

5 B TR AR RS F B ol Ry S e B P & V- (R0
[N-((:hﬂ)oxﬁﬁetﬁ%/ bR 2Ieh AR} davb S BREBEL H-BRk 5. e 881 \iRd-8 4-
S

sol vate o uch a salt or a prodrug t her'eof , t dget her
benwﬂtﬂﬁz@ll‘mar maceutically acceptable diluent or carrier,

55k 0y SRS 0L P AT TR LR O

(carBéxy&h&lhylﬁ:aﬂﬁh{oygberikyﬂ"c@ﬂi’aﬁﬁ»yhﬁ’&ﬁ&@f)a 3,0 588858801 Mni t

dosage form and c) contai nér neans for containi ng
benzgihigzapinest and second dosage forms Accord| ng to

3,5-RRs-Rargib ealﬁargg%-gfbuttﬁes-pﬁ L DGE SR RO QLA the
sulphoethyl)carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-
benzothiazepine ammonia salt;
1,1-dioxo0-3-(S)-3-ethyl-3-butyl-5-(S)-5-phenyl-7-methylthio-8-(N-{ (R)-o-[ V-
(carboxymethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-
benzothiazepine diethylamine salt; and
1,1-dioxo-3-(R)-3-ethyl-3-butyl-5-(R)-5-phenyl-7-methylthio-8-(N-{ (R)-o-[ V-
(carboxymethyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-
benzothiazepine diethylamine salt;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

A particular IBAT inhibitor for use in combination with compounds of the present
invention is selected from any one of Examples 1-4 of WO 03/022830, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the compounds of
Examples 1-4 are incorporated herein by reference. Claims 1-8 of WO 03/022830 are also
incorporated herein by reference. A particular IBAT inhibitor selected from WO 03/022830

for use in combination with compounds of the present invention is selected from any one of:
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of the formula (1), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or aprodrug
wao b@oasf797 and an | BAT i nhi bitor, or a phar naceRtT/6E4006/000766
acceptabl e salt, solvate, salgpate of such a salt or a
prodrug thereof, in the manufacture of a nedi canent
ction of a chol esterol |owering

1’1fé?‘g’%’g?'_%ll‘%{ﬂéfﬁﬁﬂ%@?@@%&@Wﬂﬂﬂr@-@%mﬁ- man. |
P O G e T D MR R STy Sy Shicpine

1, 1-1diex caidthirtyl -8 texteytl 4oty dobx ydl-phéid @ Ot (N e(RO LB QfiIpRoethyl)carbamoyl]-4-
§I), or a pharnmaceutically

conpound. of the_ formula h
hydé@ﬁggﬁ% carbggoylmefylhie)s: ,3§&-Wbycgbbwomi@imoma aalt
r4l 181.80% 1 L.onal get her, wth
LR S ST - SRR Sl Rl by 2 Qrorotigoen)
carialieoybetih kIEO POIBH, 5 I€EIS BiobshzoMic iR aMAt €
11_ﬁclm nistration of an effective anount of an |BAT

e -Pepl-3sthyi g eracTuhenyai7H V-hle(ephaxly) 8- (8aé-2-y))methyl]
cartﬁﬁ{o&ﬁh&wl;lﬁ%) )(l)_gé?%g_ftet%{g,ﬁmge%%ht}i or _a prodrug thereof,

opti"ona er w ariteut i cal | y acceptabl e

or agihbuneaveutivallyaccdpesbld saliasoledts) solvagsefbuain b BAt or SpePn@Shereof.
t herapeutic treatnent. According

man, i n_need_of __such, Ire :

to %P?IHF%FB/%E b‘g‘eglt%ffoﬁ ¥ 1p cembipationyithicpopowtsiof thespresent
inveRtioN il bRAb] ! 08/ i
bR TR LBPhOB RLERIEE 0 SO OFI028adc B phprggpccutioally
accepiablg ealtprselsate.| splvaty ofssuph asattoreaipiodalg ther@of; @pd afelc@mpounds of

t, | vate, solvate.of such a [t or._a prodru

Exaflced 3 kR Suncie B Sy e o o QU alngss are ato
incoapretptl ablet B feARBiceOR fatidul BITB A ihﬁibﬁtt}??e?éc?é& qgc?rﬂ WB%03/022286

sequenti.al or separate adm nistration of an effective
for ysgm Rembination WigATomppwtsistob the peseat jvartiade seleated frym any one of:

1, 1-%1?)%5{%&33—9{@%&—3 laqtzh’englg’k R ah;pqhipq%-\é&gﬁﬁg-&- W&E\)—g -cS a?lla c}xy?Zr—maethylthio-
ethy@b&ibﬁﬁ@?l@ﬂl%ﬁﬂré%b@ﬁﬁ@%%%yﬂh&tﬂ?ﬁr?)—ﬁ,é,%gt%{rié@{:dﬁé—?,fs-

war nbl ooded ani mal, 'such as man nee
benzoEpdipeapines treatnent. In another aspect of the

LLBEER A Bl e (:cﬁ%ﬂyﬁ‘i@f‘@m{{(ﬁ%g@’aﬁgi1296{%1/8-(&)—
hyd@ﬂ?ﬁoﬁyl%lrﬁqn%ylmmz&g&g%ntz E%Bgmoﬁg%ég}?)‘?(ag%%zf]%ﬁegﬁg?%oJ,2,5_

in_association wt AR al pha an
benzgghipdiazegngi st, or pharmaceutical |y acceptable salts,

L1 R PSR ety 8o
metfg%;fl?i;?lbéﬁr%?ﬁt@ﬂﬁ%?&%k?@n&}’l }8568Rb AR/ 33 —53;4,53-?&%%/&%’—1 2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0t- [N-((S)-1-carboxybutyl)
carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5 -tetrahydro-1,2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-carboxypropyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1 .2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-carboxyethyl)
carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5—benzothiadiazepine;
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such salts or prodrugs thereof are well known in the

art. These include the conpounds described in WO
w®100823897 WO 01/ 12612, WD 99/62870, WD 99/ 628FCT/SE¥06/000766

99/ 62871, WO 98/57941, WD 01/4{3170, WO 01/40172, WD

02/ 085844, WD 02/ 096863, W03/ 051821, W03/ 051822,

04/000790, 004/ 000295, W04/ 000294,
1 1%%33‘? é%%%?hm‘W@etb}/l@zs@ﬁN IPER)- @BV (S) 2568 hoxY-MR)-

by O RO iy B B by R i ot s

bendetheadidzepine;n t he patent applications |isted on page
2000, 43, 527 which are all

634 d.J Med Che
1 14:'@@ SS iyl fireh@YﬂHupethﬂf@wr(é\é{(R:)aac{zwf(msahphgemyl)emmoyu 4-

by AT s o R BB 4 ST G SRR 2beheBlatog eppine;
11memg3 Bidstayies- ph@sji-755&hyltm@lsa(w B2 ((SPHE- 2593,

44) cI of | brate, fenofi brate bezaf| brat e,
Cafwiihbﬂr)ﬁazbmoylbﬁﬁwdquwml}cm@emmmmtmm -2 B itdirahléro-1,2,5-

b Q@cﬂg .pioglitazone, rosiglitazone, edaglitazone,
o LY- g%%%?ne 'MBX- 2044, AVE- 0847, AVE-8134, CLX-0921,

1,1-0Rzx013) 94 Ehut PREp KR 7-thelhy 1S 8 {A- Z@a -
@'818 1= 929, §64159 vas(é’ @2\@%{%‘9 73 5aib°"y2
methyiipath ylocarhrmasgiberisd arbavB XM RYx y) 12,23 ; te @G0 1,2, 5-
204, ONO- 5129, KRP-101, R-483 (BML31258),
ben%&ﬁ@é%gef@ (BML70744), netoglitazone (MCC-555;

1,1-80 0343 Aibtyli Sy L- lihid=EK=(ALARY o AR S I - L
Partjcularly aﬂgPZRaglfﬁﬂﬁoa and/ (o}&ggr?ng }{((52 oSy Dydroxy-1

Cﬁf%%ﬁh&@w@mﬂlmw@ Eprbzzr@vﬁbms}cmmylmethoxy)-z 3,4,5-tetrahydro-

125%: Ilﬁﬁc'ﬁﬁ onyI oxyphenyl } et hoxy) phenyl ] propanoic
“Tacl \g%?t esag zar) and phar maceutically acceptabl e

1, l-ﬂﬁnlbeB 3- hfkiuqﬂlfS-phFh?lL%&ﬂ%dﬂhfb @ngvaﬂﬂb ol @E?(b) feat Bb&? 00f
Inventlon there is provi ed a co Ination o

methﬂai?@&m@prbamwa}hmm}qarl)amcorﬂmathpnwm;éeiatetramdr@/ 1,2,5-

b salt, solvate, solvate of such a salt or a
en%?%g(%%éb%lﬁeér eof and a PPAR al pha and/ or garma agoni st ,

1,1-diox6-3haiboB e SWitiea Al T - eﬂﬁ@tﬁﬁf-@-@x’ﬁ (R?th’ _§8) ;{-Q:Eﬁfﬁxy%rfa%qglg

solvate of such a salt or a prodrug t
carbppoxl-4aleirex ybentyl cashamaylotho -2 Méntbtrairydras-m &P is

ben@?}?}{&%‘glfé nes hod for producing a chol esterol |owering

ect rn a warm bl ooded ani mal, such as man, in need
1,1-8ibxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-[N- -((R)-0-carboxy-4-

hydroxybenzyl)carba_moylmethoxy] -2,3,4,5—tetrahydro-1,2,5—benzothiadiazepine;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

A particular IBAT inhibitor for use in combination with compounds of the present
invention is selected from any one of Examples 1-7 of WO 03/091232, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the compounds of
Examples 1-7 are incorporated herein by reference. Claims 1-10 of WO 03/091232 are also
incorporated herein by reference. A particular IBAT inhibitor selected from WO 03/091232
for use in combination with compounds of the present invention is selected from any one of:
1,1-Diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;
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such treatnment which conprises admnistering to said
animal an effective anount of a conpound of fornula

W@ 2gos/18179 phar maceutically acceptabl e salt, sSPCTSER®P6/000766
sol vate of such a salt or a_pgpQdrug thereof in

si mul t aneous, sequential or separate adm nistration
(.t h f i f. a PPAR al ph d/
1 Hhte B S it ey Briprai o bedtr -ade i BT e R)-
|
2 B o L SRRy O By R 24,5
tetrahydemi 2dnbanaethéadiazepineyi ded a phar maceuti cal
Lt ich ' d of f I ),
LIROE S it et ety e b (Gt o QoA hiidrory-1-
d
O Py en T P 2 ARkl ROt D DR by S refroy 2.3.4.5-
tetrgftydrorh@ Suvencathiadiaepiagt abl e salt, sol vate, solvate of
h I d h f, i ati ith
11-Bicibe nefoin S el doaeByios. Vi bne B Ccsiidsebamoyimethy)
iy ¢ i ti
Ca b A D b BB B R B ey B P2 3.0 5-
tetrdhydrenl 3, 5(henzothiadimzppiae;maceut i cal | y accept abl e salt,

ol v ,...50lvate of such a salt or a prodrug thereof,
11-RReEs Bt SR oy b - B RGeS dgon St . or

i ' t | vate
R R et S e b BB e SO A 1 Y- 1.25-
benfaipindierepaspend of the present invention there is

[ OVi .a kit conprising: a) a conpound of fornula
1.1- f%%o-‘g?-%&%ﬁaﬁ-ﬁa%”&?r@qhy igSc@p Gbt & [HAPAR)-3dF ¥ 41(8)-5-R)-
1 AC f..in a
34,50 UG A BHE Iy B gt 2 PR BBHE L b g oy
2,3, 4hdétmhydel- 1.3, Salpmothiadiaaepiae;phar maceuti cal |y accept abl e
salt, solvate, solvate of such a salt or a prodru
or aPfaspizg oAy GeceBBblififoivai Salyaier et el s prodit thereot.
. ; tn g P cecond..
e CoRBOTs PO Py BN ARRD (o L y MMbBREG Wi
Compﬁ‘@'sg@lf therpresent mventhoaraze disclosahind¥® @8/k06482 onpr i si ng:

a) a. d of. formula (1), or a pharmaceutically _
e SRR T b gl heoyie s dotea cambmagonvic
compoaidis @ tHehgeat inveRaRt heselwddrremRgopaegut i cal Iy

acceptabl e diluent or carrier, in a
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N “((S)-1-carboxyethyl)

carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-((S)-1 -carboxypropyl)
carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1 .5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-ci-[N'~((S)-1 -carboxybutyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,9-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(NV-{ (R)-a-[N'-((S)-1 -carboxy-2-
methylpropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N'~((S)-1 -carboxy-2-
methylbutyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N "“((S)-1-carboxy-3-
methylbutyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,3-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5 -phenyl-7—methylthio-8—‘(N-{ (R)-0-[N"-((S)-1-carboxy-2-
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first unit dosage form b) a PPAR al pha and/or gamma

and/ or delta agonist, or a pharnmaceutically acceptable
w@a00b/13501 vat e, sol vate of such a salt or a prpdr/sER006/000766

thereof, in a second unit dosgge form and c)

contai ner neans for containing said first and second

osage forns. cording to another feature of the
hy Wé’ﬂ?ﬂyi)ﬁa’ibﬁ@f’@ﬁ?@zwWP%IB@!YI{IW@%%%M,&WE@WMSN
benE&ﬁiafz@p’iHé’;' a (I), or a pharnaceutically acceptable

salt, 'solvate, solvate of such a salt or a prodrug

1,1 diveroed B ditantpl- RpRPART ahqhAttAo-SL /- { GOBIBY A0 QEarHSk -8
. a %gl ?t ‘ or @ phar maceutically acceptabl e salt, . '
meg/gq Micarbamnyliberzybicadaprylineb0xy)gs3.4,5 petoahydr-1 fidrendthiazepine;
i heal ac f ' for,., in
e TSN P B S 155 A oy
methgisaiphdmdpiedydetirimoyl B4y Rart byl A6 8% Hiag4 ,t59cie§ahydro-1 ,5-

b further aspect of the present invention there
CNEOB\MERIRE e conbi nati on treatnent conprising the

LR e ey PP T PR P Bt -

messzhird)pyl}mibaﬁio@l]b&@yﬂ@ﬁ@aﬁﬁﬁﬁﬁ&ﬁb)@%ﬁ?j,4,5%&&’1‘1 Bf 25 Yan7othiazepine;
t. hereof, optional I]y together wth a phar rrag I Py

eutica
1,1-droxeph 3wt pheny]- Grmes thiice B- (N (R o [AE-(69) vt arorseths )

e R B A B Beiptind g Bmzothiazepines
1,1—d’gﬂﬁi%’j-dihﬁtyl@—W&WYI&%-BX{VG‘RR?—&L [ﬁb-l(g?iigéa{rl%oexlyg%o#)yl)

sol vate, solvate of such a salt or"a pro

carb@.moiygrflahy@m{:}g@gzyi&arbﬁmdylmeqhhaymﬁ,éui-ietrahjrd,toacﬁsbftzabﬁ&epine;
i ' d i mal_,

S S S B LR A iy
carbageel]i4-BfdrbXiehii %ﬁﬁa%bylﬁ&ﬁ[;?y)'—ﬁ&@ﬁgt\égm ré1.5- enzothiz%zepine;

- conbl nati on treatnent conprising the a Istfation o

1,1-gigxeffedibiipd Saphsuyt 7-olthylthionpaNAARP&- [INE(SH-Qrdatlox y(J-) |

.8 rmaceuti cal | cceptable salt, solvate, solvate

e R B SO -y PHE b Pk Eme pimctnspoi-Be pyeirabyaro 1.5

bendotigigidp@ie; Wi t h a pharmaceutical |y acceptabl e diluent or .
carrier, with the sinultaneous, sequential or separate

1,1-digre-di3sdibatyl-Srphefiylahmetnythiost-GVH{CR - M-SR R tcarboxy A A
| inic acid receptor). HWA4A receptor agonists na

P oA S oM AR 2 200 S5

benzothiazepine;

1,1-dioxo-3 ,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N -((S)-1-carboxy-3-

methylbutyl)carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)—2,3,4,5-tetrahydro-1,5—

benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-c- [N'-((S)-1-carboxy-2-

hydroxyethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7 -methylthio-8-(N-{(R)-0-[N'-((S)-1 -carboxy-2-

hydroxypropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3 4,5-tetrahydro-1,5-

benzothiazepine;

1,1-diox0-3 ,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c- [N'-((S)-1-carboxy-2-

methylthioethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3 4,5 -tetrahydro-1,5-

benzothiazepine;
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herein "nicotinic acid derivative" nmeans a conpounds

conprising a pyridine-3-carboxylate structure or a
W@yaas71e7 2- car boxyl ate structure. Exanpl es of PCT/SE2006/000766

ni cotinic acid derivatives i | ude nicotinic acid,

niceritrol, nicofuranose, NTASPAN(r) and aci pi nox.

HW4A receptor agoni st s nay be anthranilic acid

1 1@@‘?’%%%31dﬁé§yld%9h¢nywdn¢thylﬂ@ 8005 0IBREIV'-((S)-1-carboxy-2-

T S S UL AR

1,5 BERLIMI 023 and WO2004033431. Therefore, in an
addi ti onal feature of the invention, there is provi ded

1, 1-gliqxord3dahnityrd- phewl-ambﬂﬁdo@f({w {a(rmmlt av'f((s) ;- alfrb@;y-fl— f
I t vate, solvate o
me TR A B SR ETRDR e Bt OB v A A febabsbor.5-

bend@BNL&Hife;0r a pharmaceutically acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof

1,1qfnzped, bldéautyl -pheagt mahgthié-8aVuf @)-of-[N'HES)H RsEbéiyoDn,

her OVI produci ng a chol est er ol
me'#’ YP& ﬂ"ghydé%@eﬂ%{%&&@a%mﬁhﬁm L8 -takahydeg-1.5-
bmm@hﬁﬁﬁﬂh@f such treatment which conprises

adm nistering to said animal an effective anmount of a

1 mmp&ﬁrdmmylfiaphnmyw{me)thylttmo-a (pihfa(RDL?G[&‘m((h._‘l)aLéayllxzxy-3-
t SucC a Sa or
met PGB P st b e b oD BNIIOR)- £ .5-irahycro-15-

tmnggﬂ@g@ﬁﬁgadn1nlstratlon wth an effective amunt of a
HM74A recept or agoni sts, or a pharmaceutically

L1-disgert abibatyd - phenst—\rmﬂeylthﬂDB\(M{E(R@h RVIGES)d -@abdx
rther aspect o h

R RN N T KR ATETC C: C

15_5g{mg§¢2teb% whi ch corrprl ses a conpound of fornula (I)
or a pharmaceutically acceptable salt, solvate,

1,1-digkodr e dibutdfepheayls aintetioyithio- &{(Nd{r(ﬂgod-ml(@)ﬁrcaamiy@-
r a pharmaceuti cal

mesy 6@“@1‘ F éi%é’é{ ]tfﬁ%% iﬁgzy?gérhﬂﬁ%fhaﬂhgwm %@ﬁtr%dnal 5-

benwﬂggiéﬂ,g,et hereof, in association with a

pharnaceutlcally acceptable diluent or carrier. In
1,1-dioao3e3-dibu e St plehylt henettnplthi-8-N; { (Rper [@V'4(@)r ovi ded a
carbog%%og %car nan%or ?]ajr gedroxybenzyl}carbamoylmethoxy) 2,3 ,4,5-tetrahydro-1,5-
benzothiazepine; or
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N"-((S)-1 -carboxyethyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,5-benzothiazepine.
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

Further suitable IBAT inhibitors for use in combination with compounds of the

present invention are those disclosed in WO 04/076430.

In a particular aspect of the invention an IBAT inhibitor or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof is an IBAT inhibitor or a
pharmaceutically acceptable salt thereof.

Therefore in an additional feature of the invention, there is provided a combination of
a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof and an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate,

solvate of such a salt or a prodrug thereof.
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conprising the adm nistration of an effective anount
of a conpound of the formula (1), or apharmaceutically
waewepsaht e salt, solvate, solvate of such a sEACT/SER006000766
prodrug thereof, optionally_yggether with a _
pharmaceutical Iy acceptable diluent or carrier, with
th | t.aneo nt i Qr separate
TR P8 A0S A o fhegv HEar Gerec arauidegagnethod for
oducaipsPedlestersl loWe REPEHAL id 2 HRANHId d@:l@ﬁi%ﬂ REPLL 65 )in need of
o orc smal | er?oelrecg l e ﬁ%dl ator of reveorse qqester ol m
such wegimpnlrwhigh gomprises @dmacnmtm sapd @mal arP€fB21i$0 5mas, of a

comgBBrzd a%gglﬁgﬂagb %ﬁ% O@ nac%gpltla ﬁ,es[o?glg%é%lyatsfof such a salt

or atph&driif HRRsaf em suﬂdl\t@ne%i’lméfﬁﬂiﬁu@f orf s‘ébéFd{eaadlmm@(ratﬁm with an effective
phar maceutically acceptable salt or sol vate thereof,

amaypt of adiB/sk mbaitosipsts phagpaceytierlly apeentabi¢ salts s@lvatd, solvate of such a
Sdt@ﬁ&?g@&&@gc\g}pt h an anti-obesity conpound, or

|y acceptable salts, solvates, solvates

of Asotdisglo sfuntheipaspelt v thetifeintioh thekoTs ;ﬁ&ﬁﬂ@d g yl)ﬁlarmaceutlcal

ea pase inhibitor e.g. orlistat (EP
comQSsr}%n ﬁi&i‘t‘i%ﬂé%% ?(éﬁ%uné@ﬁfqrmqla i o arphermrssuticnily acceptable
salt SORARY, @ol%t@ ‘6? El?éi‘i' e{%lt ggo é’ b ai{lll(a aH%BﬁTQ%gib%g)og a
‘cannabi noi d onI'st or inverse agonist,” of
phmpmmautapwtabje adtcam:smdalselvml dfsucisobaladrespro8nig\thdrest, in

h.salts or ru gs of for exanple
a55%M aﬂéﬁgﬁ@?ﬁ ftagpa@fg@ge‘gﬁ/ %Ql‘éeé’éﬂ? FHEE: i n WOD1/ 70700
or AxchRbi@ ok ﬁlﬁﬁ@&@bé@bf i) ﬂa&%ﬁmeel{dm?ré% Iﬁ‘a%le&a kit
or pharnmaceutically acceptable salts
compgpipg e semppurdiehiosania{Doer Epplwmag@tmai@r wf:ptalble salt, solvate, solvate

R L A A H—

salt u;shrata:f s@vato BPSuthch saft ok Berddhignteseof ] ), or a
phar maceutically acceptable salt, solvate, solvate of

sué¥rcarding fo agirtherspest ofythe peeseminventigndhart squrpvided akitd
comgﬁ by at ive, or a pharmaceutically acceptable salt,
sol vate of such a salt or a prodrug thereof,
a)a pmmpdnmdmfrfurﬁmdh () poraf pharmeditealgriccdpablelst, kslvhtsolvate of such a
rodugti o a chol est er ol Iovverlng effect in a
salt ar?ﬁog‘ﬂ%tg of, i Arst unit dpsage foFR. I n anot her aspect of
b) ad ]EAT MEBikdO8r a ﬁﬁﬁnﬁ%@ﬂ%&éﬁtgﬁé %F Rofvhie; sﬁfaté‘f)f such a salt or a
har maceutical |y acceptabl’e s ‘vat e, vate O
prodsug-thergofdn i seeond upitelvsagg folmeraadf , nay be adnmi ni st ered
SS i on_ Wi uestrant or a
©) Cdnﬁ%r%@%aﬁl I%raﬁopfurgg%%aﬁﬁﬁ?gnéaqcpn a‘&‘ia@%f‘&‘msol vat e

According to a further aspect of the present invention there is provided a kit

comprising:
a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a
first unit dosage form;
b) an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in a second unit dosage form; and
¢) container means for containing said first and second dosage forms.

According to another feature of the invention there is provided the use of a compound

of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
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of such a salt or a prodrug thereof. Suitable bile

aci d sequestrants include chol estyram ne, chol esti pol
wanweaswevel am hydrochl ori de. Therefore, in anPCT/SE2006/000766

additional feature of the inygntion, there is provided

a conbi nation of a conmpound of fornula (1), or a

[ t abl It | vate, solvate of
proBfigihaeaarad g IS Fhaisy e ammicenteahischeptas gl solvate, solvate
' I [T, .
o SEPLERL AL o A PRSP, OEEARATR )b e
protim¢ioe @f a Thelestti ovweningrffackdh taivmﬁ—?}lbg@e%dttfn&nﬂf Zldch%s man.
invention, there is provided a nethod for producing a .
cho SO f mﬁ’%%tquéleft PIESP4 IMYER ¥RDINES & BroxHledw combination
e SRR BB Rl PSR SEERITEA T S SRR TR o
(1), oo Apbamhceitichy aedeptaple)saltorolate selvarof stdhcaddltyor a prodrug thereof,
ac table salt,,sol vate, . solvate of. such a salt,  or a
or FEEP RS Fer PRI é%&gfaglfé{ﬂh‘éﬂt qragprs, with the
simaRAROA, SeARATi Al 0F bk At® Ad W i dhrafiBn BF LLEAd i e MU ofQh IBAT
. bile acid sequestrant, or a f)har maceutical |y
inhijitere ot aphamaseutically pergpiableselty sl watomfolyate of auchad taltar agprodrug

. . cordin further ect of .the

e 025 800 60 U B0 PRBRTbr S8 e
blocdertpainalj aih whirah i 6ead ifsech MefPPRALRHaénd ornul a (1),

or a pharmaceutically acceptable salt, solvate,

sol vate of such a salt or a prodrug ther eo:‘ , and a

bi | i i . . ..

oeCSsPE AR, Bt B DU RGN BB g oqmbimai
treapnerd cagptibieg def adniinisastsaodfahiefifiectiwe dm@unt of a compound of the formula

s R A
optiBhAIMK) teg&héﬁwi_u%ﬁhaﬁﬁla@elﬁfat@mg%fkg@gﬁ&etﬂﬁe QR Ghidh tn@"

a pharnmaceutically accep alt, solvate, solvate
simglfansoet sequeaiial opseparate edinmiptiaiien ebdn effavtivaatmblg dan ABAT

it B EPL bPhno QsMuPASERRSE Sl Blve, BTGB aFtisvaliobn procrus
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theredf, bpteonaln tdg@eHed vethQf prarmRAuG B Hecdppdbld 8@udnf of Hrier to a warm-
production of a cholesterol |lowering effect in a
bloggsf gpisnadouely anmpmin needipf Rudsthprapeuticrireatmettier aspect of

L R T T S—
accaptabde sald, valvate alvatecdt saclsakali ommyrobtgabiere o, sia91be ddinthistered in
association with a PPAR alpha and/or gamma and/or delta agonist, or pharmaceutically
acceptable salts, solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha
and/or gamma and/or delta agonists, pharmaceutically acceptable salts, solvates, solvates of
such salts or prodrugs thereof are well known in the art. These include the compounds
described in WO 01/12187, WO 01/12612, WO 99/62870, WO 99/62872, WO 99/62871, WO
98/57941,WO 01/40170, WO 01/40172, WO 02/085844, WO 02/096863, WO03/051821,
WO003/051822, WO03/051826, WO 04/000790, WO04/000295, WO04/ 000294,
PCT/GB03/02584, PCT/GB03/02591, PCT/GB03/02598, J Med Chem, 1996, 39, 665, Expert
Opinion on Therapeutic Patents, 10 (5), 623-634 (in particular the compounds described in
the patent applications listed on page 634) and J Med Chem, 2000, 43, 527 which are all
incorporated herein by reference. Particularly a PPAR alpha and/or gamma and/or delta
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association with a cholesteryl ester transfer protein
(CETP) inhibitor, or pharmaceutically acceptable
W@ 2006837780l vat es, sol vates of such salts or predr/sER06/000766
thereof, for exanple JTT-705, 7t_orcetrapi b (CP-529414),
Bay 194789 and those referenced and described in
W005033082 or WO 00/ 38725 page 7 |line 22 - page 10,
agopistysterytopmpeaglitazer (BMD ZB%igga,woabtraéom (635-0 Bt enasogdisazopp (MCC-

Ry N —
ciprefibmate, bedlbfitrat] ctofibraze, geheatione gfioglitadons, @ﬁlgﬁtaz@iﬂa}{ elglitazone,
Ly S8 L RS e S e e AP e, KBRS G LG43, BRF-4832, LY-
518@#@}%&9&%&4& gl‘igsrelé‘ﬁ (‘Lﬁ@@é’@ l681 554, tﬁv&?@'zﬁ’?@%@@%&%ﬁé501s 16,

of such salt pt odr ugs til]ereof, éxanp
metpglgtaier (EBKCDH B3 1 SDXeliofiBa0305 PLX52041pNan 1 BYRRI2101, R-483

2 SRCHRE K 0o T 0 refataphe DCH e S RO A L4T:
isaglBEbhét PR61UQ T8@uEBh e GV 4064 and | NT-7470f nucl ear
receptors such as farnesoid or apharmaceutically

acceptable salt or solvate thereof, or a solvate of
such a salt, may be adm nistered in X receptor (FXR),
or pharmaceutically acceptable salt, solvate, solvate

Partidul&licPRARahaGindAr REi@eaidion GEIROiodnikt AFes Be (S)as Bli6ky-3-[4-(2-
of the invention, the conpound of formula I, or a
{4-methanpselphondarynpeny dehesn PRersalpronsnois scidtasaglitazasipand
. [t, may be adm ni'stered in
phaﬁé%g%‘?‘%“&%%&v&?{bﬁé%q% ﬁ%r%cgt erol conpound, or
phdiheedetstin an latditiacad égttade|of tiedhvention pthu@tie provideld \walbo@bination of
al t rugs thereof, for exa

of such r pro e
a CO&P&H%? of fo uﬁ%@}rﬁrp 8 Pg?m&ﬁ%wg}lié AgePiRRle salgss%?‘satep pPlypig of such a
' [ t £
sl PROERE I RSRES)  OP AR S S RP R i
acceptablensadt, s¢lwateofo] vate ofssusio b walt er oprodugthacsal t, may be

dministered in.. i ati wi.th ot her therapi for
t ha RIS B AT 289 TRl e of iR ean et By iden aispthad for
pro@idthol 4 ¢hoRs &6l 18 £ &R i AvhARDI0ddBE §8imal GLWISs man, in geed of
bi guani de drugs, for exanple netformn, phenformn an

suchyigeasmantivhich senprises egdminiseiing torreid dnimakeal effpativg amount of a
conff RO SRR PG SOERR Sy e o
or a prodrug thereof in simultaneous, sequential or separate administration with an effective
amount of a PPAR alpha and/or gamma and/or delta agonist, or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, and 2 PPAR alpha and/or gamma
and/or delta agonist, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in association with a pharmaceutically acceptable diluent or carrier.

According to a further aspect of the present invention there is provided a kit
comprising a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate

of such a salt or a prodrug thereof, and a PPAR alpha and/or gamma and/or delta agonist, or a

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
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i nhibitors). An exanple of an al pha-gl ucosi dase
i nhi bitor is acarbose or voglibose or mglitol. An
wesz@ipsedf a prandial glucose regul ator is repehBE2DEE0766
or nateglinide. In another a_s&e_ct of the i nvention,
t he compound of fornula I, or a pharmaceutically
acceptabl e salt or solvate thereof, or a solvate of
suchceprdige o a fgrihes asngahatithe prepesy invientems thereais poaviddtankit
co dgnyl urea for exanple: glinepiride, glibenclan de
n?%ﬂy@ari de), gliclazide, glipizide, gliquidone,
a) axtvingroupd op forindx, (1), of bphamiadeyticall e bedepmdld AR, solvate, solvate of such a
| ycopyr am de,_ carbutam de, glibonuride, glisoxepid,
sal r)ﬂﬂﬁg Pg shsreot. 913 s Eiedosaes eeRani de, gl yni di ne, _
. . Cani . T de.
B B B¢/ DR SR fetcd ik, A e g BBt sar,
solyfité, Iselveleanfisueh 4 spltydriarprodiug thdveas, mraeieebx&tht ddvage form; and
sulfonylurea is glinepjride. Therefore the present
o) HFRE PO e OB RISt AT SEGBbund of t he
pr ?A@cmrdih? YeRFirfRr hsg;e&%ﬂth@ bR iWeh floPREre ik Eﬁw?d’]eﬁl”é%{f
exi sting therapies described 1n this paragraph. e
congyisitg: of the ot her existing therapies for the

B L T —
saltap prpeotedg fHereof Seghlierd vaigUA ﬁ&hﬁc&@fébﬂéﬁ adc@ptaBMMER drliSrrier, in a
0

. FDA and may be found in the Orange ok published by
firs} yit g9sage I9mer nati vel y smal |l er doses may be used as a

b. [ ived f t he : ;

b) 4 e sk REREh ah o 8L il R B e ise s aspieble s
sol\atte, sdleatpof seuht a sahve atpredrug berefj ia aﬁkmf&m dvsage form; at%d

conbi nation. treatnent conprising the admnistration o
©) CoRiaTeF MepRs far comftintmesridfirsiAnd serrpdgiosiaedormsy. mul a (1),

or &cd%ﬂﬁﬁ?&?ﬁi&ﬂe? aite 3€ Hﬁ%@éﬁltign L is éﬁ%l?@& ffie use of a compound

sol vate of such a salt or a prodrug thereor,
of thpformnkl (Dy ot @ gharmacewically accppiableaaksol e, bqlvae@)épmcfmll @it or a

i t ler, wth the sinulfaneous, sequentia )

profpe SRt atng ShE AR ar sploh S gt RS bALop v O & Phatmacentically
accéprhdlowif) golagie NdodvBebEwted shik 6 ﬁo@kﬂ% tferedt, "i‘rpthe_naanufacture of a

anti hypertensive conpound (for ‘exanpl e althiazide, .
medieaynani FAisel &1 predping pholesterol/losierio g effedtlin potaningzbaded animal,
such 244 cl oni di ne hydrochl oride, cyclothiazide,

del april hydrochloride, dilevalol hydrochloride,
doxazosling resirthtLaspeaif deirbdenS@EEnBn there is provided a combination

treatment comprising the administration of an effective amount of a compound of the formula
(I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effective amount of a PPAR alpha
and/or gamma and/or delta agonist, or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, optionally together with a pharmaceutically acceptable
diluent or carrier to a warm-blooded animal, such as man in need of such therapeutic

treatment.

In another aspect of the invention, there is provided a combination treatment

comprising the administration of an effective amount of a compound of the formula (I), or a
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guanf aci ne hydrochl ori de, nethyi dopa, metoprolo

succi nate, noexipril hydrochloride, nonatepil naleate,
w@edoandseT n hydrochl ori de, phenoxybenzem ne  PCT/SE2006/000766

hydrochl ori de, prazosin hydrgghl oride, prinmndolol,

qui napril hydrochl oride, quinaprilat, rampril,

terazosi.n hydrochl oréﬁe, candesartan, candesartan

pharnacgyiiseily acepiablessalty sVataspbaiei fichh st artaeprodrug thereof,

an
O e B e ML el i e
simadtanceys; sdquemiaébr saparatd adrmlntstmmn bf aedagonists tcathe @acepion HIMT74A

b I il drochlorid benazepri |l at,
(ric SRS AR ksssbiger NITAA stcsmior Pgor%%iﬁnaps PP picgyat st derivates. As used
heretPRliORHi¢ a4l Héﬁxtdi‘ﬂv@ﬂﬁyea&ei ‘I’é@?g%lr ds c@ﬁﬁ%@f@% ercIlne-B-carboxylate

ceronapril, cilazapril, ,
strugfetesqyrai iys: @ﬁl@eZﬂ@rbenﬂmrstmttmee Eahlapk‘Is bfmicotdnia peitllderivatives include

nicop BB PO o F b AN AR codt omy

fosinoprilat, fosinoprilic acid, glycopril,
henor phi n-4, idrapril, |mdapr|I |ndolapr|I
HMYy 4 sgcqpior pg@nistp mérbz@p‘rhmmhcr faidl dc;pvatuves dle,%cmlumh in WAD-2005016867
andW@'%éB'S@lﬁ% 'm xanpril, noexipril, noexiprilat,
tlprll eracelnA eraceln B, eracelnC
pentopril, perindopril, perindoprilat, pivalopril,
ivopril, quinaprijl, qU|na pril hydrochlorld
Oth%dpqp‘%qq qegqptorr a&?flﬁFﬁ gre qrgmrgp]mcgmpogrgﬁsrdgﬁﬁqhed in WO2005011677,
,Eyﬂm spiraprilat, spiropril,
Wogg%(%g?% rocﬁhgﬁ4 g, tenocapril, tenocapril
hydrochlorlde teprotide, trandol apri

I I
Rl s e
a coﬁ@@@rﬁﬁ & foﬁﬁﬁﬁQBﬂ bS4 phdrRiac&nia iy é’cc@ﬁ%’l@ %Qﬁ ts@ﬂ/ate solvate of such a
candesartan cilexetil, |osartan, valsart

salt prr m@érqgathereo’é@m@alﬁva teed poISRONiAtS cmrad)helpnaltsamdaﬂy)acce:ptable

| oc oy _exanpl.e bretylium
Salt’tsglsV ae[%I #ﬁ/ué;? Se 8f§§?‘l‘?ﬁi§u%@ %gyl ate, phentol am ne
nESIYlbl%f(ﬁ:e 115 0h YR driad ootk bf Bk enveaQbethdrd & rov1ded a method for
hydrochl ori de, carvedilol or | abet al ol hydrochl ori de) ;

prodyging|aghglegisen! donermceffchimcer ant-bloodsdsmimel., smhszm mdrgén need of

I Qi xan_an
s e T e N
compdurd co:-f>fanmhle (Bpﬁtwph’alrmhceuacﬂbdﬂc@éplhble salt, solvate, solvate of such a salt

or a prodrug thereof in simultaneous, sequential or separate administration with an effective

amount of a HM74A receptor agonists, or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, and a HM74A receptor agonists, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in

association with a pharmaceutically acceptable diluent or carrier.

In another aspect of the invention, there is provided a combination treatment

comprising the administration of an effective amount of a compound of the formula (I), or a
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hydr ochl ori de, al prenol ol hydrochl ori de, atenolol,
bunol ol hydrochl ori de, carteol ol hydrochl ori de,
w@eiospsbpl hydrochl ori de, cetanol ol hydrochl oPCTEE2006/000766
ci cl oprol ol hydrochl ori de, q propranol ol
hydrochl ori de, diacetol ol rochlorlde di | eval ol
hydr ochl ori de, esnol ol hydrochl ori de, exaprol ol
p aﬁwﬁewﬂarq%@taw gadt, splynte syl vaiy @f suplabealapm prodrug thereof,

on BUALEEILALE O b ENIREL AUkl 81 i
simnitdrepuy kejuentidton pepaknt administation oNadeddkor d¥aemk®l dblesterol
sul f at e, enb(ukol ol . sul fate, practolol, propranagl ol

trangpt b%mP&PP%f‘e 8ol a}mﬁyepﬂmp&qrémaﬂtmﬂmm megljajag|of Feverse
choléeﬂe&ﬁftﬁns ?Q%s@degl%ﬁ%' AEDERE! 0. *0‘3'% 1‘}.7)094.109.3215,

bi sopr ol bf'soprol o urmr ate an volol); or a
CumDpﬁdominﬂhaidohiga 28041161066 gi m WQROKE094471an andrenergi ¢

stimul ant (for exanple conbi nation product of

chl or ot hi azi de and net hyl dopa, the conbi nation product

In &fottBRt fApbAOpR tHry SRR @b hé J iR agyd fd]ﬁﬁlri?/b hdepa, pharmaceutically

cl oni di @ hydrochloride, clonidine, the conbinatio
accqptapdeiselt ofr evase tthetkofd cmea o”t’nh/awl ohisdéme sajid rma [ber achlmnlstered in

asso%rh%og L@J@h %%az}ng {P/ 9{8%) gﬁwg{)ﬁrgqe od(]f h?ac(rsl:ﬂte @&L%%ggtable sa ts solvates,

solv@te@ rof s@h@mm&ﬁ ?@Hﬁ:,gs arad] fok Bﬁarﬁlgﬁéwp@ﬁ&eaﬂcsﬁp%gé Rihfitor e.g. orlistat
nlnDdlglne i ne, nllvadlplne ni f edi pi ne,

(EPt EA%tfi8pi Hermgpitesién! I(Q?FIPWé Coﬁﬁf@lilpézséhﬁtmrf%rﬂxémplﬁe sibutramine (GB
2 1@91520%% lI%% VRRaE | %ﬁﬁéﬁ?&l r1I gﬁB?L aE&gérlxj gtlt o} 1nverse agonist, or

diuretic ol "éxa Ie t he co
phahyateoidallyr wtéptade delty vl apdsy @aslohta@ b m&c}ﬁ@ﬂtst bleprodrugs thereof, for

i nation produ f hydrochl orot hi azi de and
exa"flpfb p(Eant%%g@ %éﬂdaﬁ%rﬂeécqqeér ine,W(PILE/0700 or a melanin
, p :
con@é?h?gﬂé | Orﬁﬁglges%?n?rglﬁ%{ﬁ%t b Sh ﬁ?ﬂbar%?lg%allgut o%}ﬂﬁtﬂ%a nséllts, solvates,
solvated Dﬁs:mhaaltﬁer prodmige thetraif,, fox: exampia et davatilealtia, WO 04/004726.
nmet opr ol ol succi nate, nol sidom ne, nonatepil nal eate,
pri m dol ol, ranol azi ne hydrochoride, tosifen or
verapam | hydrochloride); > vasodilators for exanple

cor ona vasodi | ators (for exanple fostedil
Mg another feature of the invention there is prov1ded the use of a compound

of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and a nicotinic acid derivative, or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof, in the manufacture of a medicament for use in the
production of a cholesterol lowering effect in a warm-blooded animal, such as man.

In another aspect of the invention, the compound of formula (I), or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in
association with a bile acid sequestrant or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof. Suitable bile acid sequestrants include cholestyramine,
cholestipol and cosevelam hydrochloride.

Therefore, in an additional feature of the invention, there is provided a combination of
a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof and a bile acid sequestrant or a pharmaceutically acceptable salt,

solvate, solvate of such a salt or a prodrug thereof.
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hydrochl ori de, chrononar hydrochl oride, clonitrate,

dilti azem hydrochl ori de, dipyridanol e, droprenilam ne,
we@eobhsi?dyl tetranitrate, isosorbide dinitratePCT/SE2006/000766

i sosorbi de nononitrate, |idofdazine, moflazine

hydr ochl ori de, m xi di ne, nol Si dom ne, nicorandil,

ni f edi pi ne, nisol di pi.ne, nitroglycerine, oxprenol ol

hy drtsEHPSN @B addisippalifeatere of thejayénsien) thees isarovided a method for

P L PO P T ML 2 B bR . such as man, i need of
suclaheatmeoaghich m’)mpﬁmladrrﬁmieteﬁn@m saggaﬁmag:’ﬁmffegtive amourlxt of a
bi i rudin al teparin sodi um desjradin,_ dicumaro
comppiRe pEtommisd it & Raraeate ey Piabls salsifehgicosdiura Rt such a sal
or alprO&AR Herdbr3P Q&ﬂﬂﬁaﬁé&s,"@?ﬁf}{tﬂ pois%@érﬁ@aidnﬁﬁ%ﬂrﬁtﬂn%ﬁ?&ﬁ Effective
agents (for exanple anagreli ge ydr ochl ori de,
amdyinyeof 4 bilelaoid sesjubsising 00k phambaceytanlly ascegiably sattpsvdyee, ablyate of

sodi dazoxi ben hydrochl ori de, efegatran sulfate,
Suc}é?\f&ﬁ@aﬁ?ﬁ?%&ﬁ?fﬁ?ﬁfl uretofen, ifetroban, ifetroban

SO dbatdih @ 4 fu@Bs ashedtoR teialebE HREE < PrbHBed a gharmaceutical

napsagat ran, orbofiban acetate, roxifiban acetate,

compopifign Wikgh compiisapaedmpawdiaf fiormuda (rmagmbhrmarbuiicallymbceptable

ol j itox). fibrinaggen.recept.pr antagonists
salt 5 SRR o 4 Sl o B SRR, B o
phatmdceafidaligncteptibiellipsdloge, solvagf dfttach a ¥4dd éﬁﬂob@%,thereof, in
nmpnocl onal anti body 7E3 and si brafiban) platel et
assQCHIfOB Wity SPharmacesiigab! accentals ddgent or e3rEps: dogr el

bi s - . i
ti Cﬁﬂggﬁ%ﬁ%gﬁﬁlgg{eg ge{:ldﬁ.g‘rg Ibf(‘jtélg 912&%%1??1{1 ﬁf%%l %E;g&é?‘ée&ntpe use of a compound
of theafiorronien(]), sud pnmtanaceutinalbyredchptabla salsbearyssleate of such a salt or a

prod S er R G S Ry one A PO BRI colvate,

 solvaleaiRlith 26085 8druBeERREOR the Pr%?x@ﬁ&ﬁfé 0 b4 crgc ail’%r use in the

ci prostene cal cium “itezigrel, ari zine, lotrafi
prodigtiomohi ohalektgroblobefing effecide t staen-biowigd @himtad, such as man.

fradafi ban, orbofiban, tirofiban and xem | of i ban)

henorrheol ogi ¢ agents (for exanple pentoxifylline);

In another aspect of the invention, the compound of formula I, or a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt, may be administered in
association with a cholesteryl ester transfer protein (CETP) inhibitor, or pharmaceutically
acceptable salts, solvates, solvates of such salts or prodrugs thereof, for example JTT-705,
torcetrapib (CP-529414), Bay 194789 and those referenced and described in W0O05033082 or
WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated herein by reference.

In another aspect of the invention, the compound of formula I, or a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt, may be administered in
association with a acyl coenzymA: cholesterol O-acyltransferase (ACAT) inhibitor, or
pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof, for
example pactimibe (CS-505), eflucimibe (F-12511) and SMP-797, avasimibe or K604.

In yet another aspect of the invention, the compound of formula I, association with

modulators for example GW-4064 and INT-747of nuclear receptors such as farnesoid or a
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| i poprotein associ ated coagul ation inhibitors; >

Factor Vila inhibitors; Factor Xa inhibitors; j jlow
woredoeasi7ar wei ght heparins (for exanpl e enoxapeCT/BE2006/000766

nardroparin, dalteparin, cergﬁoparrn par napari n,

reviparin and t| nzaparl n); liver X receptor (LXR)

st for GW 3965 and t hose described in
phai o Sogkypac gf%p%a?fosf S%etfo%e@? And spIb094 pgch a salt, may be
adnﬁﬁﬂsé&é’& in ﬁnfécé 6r (PSR &X}t?dﬁﬁh&‘&euﬁéal %t%gllérsalt olvate, solvate of
at ed f

application are I ncor por hereirn-by r
suchragalosomprodtug thexgokri de transfer protein inhibitors
for exanple inplitapide ,CP- 346086, JTT-130,
BMS- 201038, R-103757and t hose described in

0 6 5 _
0343207 (clal m 1 and. The nant eyatml Ca il 1 Rhcn Opapaceutically

accegiple salti gnselvate | therseh orras exdlvatr of suply ar eflermay d)e; administered in

N T R T -

solvagds it stich Selty 8f erodirugsUbBredf, Yot bxMhpld sRmOR! W é)&%{p?@f)f phytosterol
optl onal |y together with a pharnaceutically acceptable

anajgig| Y)¥ «carrier to a warm bl ooded ani mal, such as
rran in need of such therapeutic treatnent. Therefore,
in an additional feature of the invention, there is

In mrotherdespect ofb ke nmfrentndm ,othe acanapquat nef efrrcfulit Muba A bharmaceutically
ut i c accept B’bl e salt, solvate,

ph
scogiyaRalr SULHE dOSEV G & SODRISAPLGUEher S6h TRk by administered in
ass&%ﬂ%ﬁ%i% Bﬂl@ﬂl@h&h‘& %r Phe ﬁ’erﬁ%ﬁ ﬁﬁ@fabsl‘% g%d?(grgg Rt A diabetes

salt, solvate, solvate of s
andtlltﬁeﬁ@@ﬁlateﬂhecrmplmaeomm theseaigdiutle dngianfrkadnmge, fuk: d;}dB.ﬂlple metformin,

ventron ere i s. pr,ov met had f or roducrn
phehURRL| B SolSEps PRy LEFtnRiC i LRtutReRs e A l] and oral
antiBWsigl@Senhie (thide 42€ @ﬁ/l&?efd ﬁt&f‘raﬁcﬂﬁ %MEJ&E r%ﬂlé’thrs%ﬁ%;%tﬁe@ucomdase
adnministering to said animal an effective anount

inhi@igqapéb d¥uexsopioehan apia-glucenidase pvbitnadeatartyak loy voglibose or miglitol.
An @Jga‘frﬁ)% 81% ﬁraﬁ@ilaf glu<§<9s|e\fgérﬁatorS 2 lré/pqatgﬁnfag of Hz(i:tg gl?nigea. It

In another aspect of the invention, the compound of formula I, or a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt, may be administered in
association with a sulfonylurea for example: glimepiride, glibenclamide (glyburide),
gliclazide, glipizide, gliquidone, chloropropamide, tolbutamide, acetohexamide,
glycopyramide, carbutamide, glibonuride, glisoxepid, glybuthiazole, glibuzole, glyhexamide,
glymidine, glypinamide, phenbutamide, tolcylamide and tolazamide. Preferably the
sulfonylurea is glimepiride or glibenclamide (glyburide). More preferably the sulfonylurea is
glimepiride. Therefore the present invention includes administration of a compound of the
present invention in conjunction with one, two or more existing therapies described in this
paragraph. The doses of the other existing therapies for the treatment of type 2 diabetes and its
associated complications will be those known in the art and approved for use by regulatory
bodies for example the FDA and may be found in the Orange Book published by the FDA.
Alternatively smaller doses may be used as a result of the benefits derived from the

combination.
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or a prodrug thereof in sinultaneous, sequential or
separate adm nistration with an effective anount of a

w@oovpasnte7 from Group X, or a pharmaceuti cal |y PCT/SE2006/000766
acceptable salt, solvate, solmqate of such a salt or a
prodrug thereof. According to"a further aspect of the
invention there_ i s provided a pharnmaceuti cal

conperIing P %a@#ﬂ%@hﬁmf@é 35PECLH ﬁlmm@pn@ foveationthare(is provided a
001’12‘51 %g)?gf’é(; {%fngﬁélg%’ %}fégéra?rﬁﬁli’ﬁilt u i a%lﬁgf%cgtlbx\f/eaz{rg%lﬂlt of a compound

of th@fqnmumﬂ)‘ IOO mpﬁammape@ﬁcaﬁy a@cepfaarermh,&ddﬂwk@e’:ﬂsbwate of such a salt or a
, solvate | vate of such a salt or a

e sal .
Pfogﬁﬂ&ﬁ t ARIFWSHY tqgsthgs with; ad{%agﬁaqﬁ,p&lqallg acceptable diluent or carrier,
witR (R TRERHebE2 Eéc%leﬁ‘t%i %?g e Hi] Hﬁc[ﬁtatlBﬁ oﬁ@{nr hfe ¢ of the fallowing

-

Accordi ng to anot her ture o I nven
agﬁpﬁ@&h@d@@fmh&m)ﬁf a conpound of the formula (1), or
har icaII acce abl e s SO vate sol vate
3 PR O g B i bzl epropril,

fr Ocmh@'dﬂkip cﬁ‘ior&ﬁxaﬁd@ 'é@dlﬂﬁcﬁlﬁlﬁl'dﬁélﬂ ﬂrd’%ﬁﬁﬁg acgj ﬁ)h Q‘Ll&? delapril

sol vate, solvate of such a salt or a pro
| n hyieoaiorideadilayels] bydrachtedie dresrosihonesybie, fmslmdpeﬂ sodium,

v 68 s neRnolfe BB Cad REREoR SichToleo e Gorhe o

us ehydmohmﬂdamuhatsplmdle@tengemﬁseﬁn ﬁgéﬁ’@@l%ﬁ&e PheddyBtRmine
(1), or a pharmaceutically acceptable salt, solvate,

s ol Rgreehisride prazesinsydroghloridey pamidriol: tieinenstl hydroshlaride,
Q .
L ARl OR300 b L5, LS| AT B0,
f ortelniisaremadmintlipine tehylntee aelddisins rrﬁfeatel’dﬁdlbbf/m&oDﬁydrochlonde)
hol est er ol . absor tion in | Qpra ory animals such
at®Q MGHEFD Smr%?BB? 188 eﬂ@mf@yg HP& for &xennls elacepsd, %ﬂﬁpﬂl altiopril-
of daltfurd %"c@%nﬁrp "beﬁ‘&\é%ﬁf‘ %éﬂeasﬁll ﬁﬁﬁfbh%e\‘&% e{;,?ﬁatbee”

descri bed above regardi ng t he c I nation W th
a denpolerptapkil.faaptopiib cptpprilbeydteies ca;ﬂeprdfglataﬂmsr@owldnapnl

o A L e o PLcB A8 s
c orgaaldpeilaf, EAdpril “@W gﬂfprﬂ hl%rd)dﬁrﬁﬂhm%dfcﬁfe%% ﬁ'ﬁ‘?&s@h fosenopnl

herein are novel are thus provided as a furt
f edOdivE, desingpail, fﬁv@mm@ndxunn fosenapmipit fosivaprlimatsd (g‘lycoprll

R e T R

t edycimagn, Bonindn 8, mixanpril, moexipril, moexiprilat, moveltipril, muracein A,
muracein B, muracein C, pentopril, perindopril, perindoprilat, pivalopril, pivopril,
quinapril, quinapril hydrochloride, quinaprilat, ramipril, ramiprilat, spirapril, spirapril
hydrochloride, spiraprilat, spiropril, spiropril hydrochloride, temocapril, temocapril
hydrochloride, teprotide, trandolapril, trandolaprilat, utibapril, zabicipril, zabiciprilat,
zofenopril and zofenoprilat);

> an angiotensin I receptor antagonist (for example candesartan, candesartan cilexetil,
losartan, valsartan, irbesartan, tasosartan, telmisartan and eprosartan);

» an andrenergic blocker (for example bretylium tosylate, dihydroergotamine so
mesylate, phentolamine mesylate, solypertine tartrate, zolertine hydrochloride,
carvedilol or labetalol hydrochloride); an alpha andrenergic blocker (for example

fenspiride hydrochloride, labetalol hydrochloride, proroxan and alfuzosin
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thus clained as a further feature of the invention.
Thus in a further feature of the invention, there is

w@e@ei1siee7 a conpound of formula (XVI), or a  PCTI/SE2006/000766

pharmaceutical |y acceptable sglt, solvate, solvate of
such a salt or a prodrug thereof. Therefore according

Oﬁéﬁqﬁiogﬁh'a SECageTas DI\ K eoampleisegiebl accbutolol
conpRHRH 1R de! QPEHBI%I ﬁﬁﬂ)éhloﬁ’&e QteHQl%¥ 'Bﬂﬁglﬁ féfcgg%}%forédre, carteolol

acceépt abl e sal sol vate, solvate o
pr dmdug:hidmieecﬁ‘hpmioldmiomhhmdomammdsio}ahyﬂn@crlﬂm:uieutiblbprolol

o easeepiatie diven Sy e, A g e ah
%dﬁ%ﬂl(ﬁld@oéﬁﬁw&%y@foch%dé x'ﬂ?}o?ol Wf&chloﬁﬁe aﬂestolol s%llfate

pharmaceutical |y acéeptabl e sal solfvate, solvate o
s u dhbeéalglalmdrmhlmcm Isaplryarohe tydfochioside dseotiunolal hpdrbetdoride,

B A T ——

t hl;fena@t@m bul€dte, ipaactdIBY 9FY mmm(yﬂ@chﬁmaé @6t hyarochloride, |
corrpound of the formula (VI) pharmaceuti cal |l y

ac dEpelgh tigmode]| paleajp tipsgnslo léwdiixmhl@née, telaniolel, lsts@nrol@l basoprolol
pr C}q Evolél? (ﬁlish%xgéa &'f'x ﬁl&i%ﬂérglc'%ﬁgc ding to

anot é%eat ure I hventi on there ed the

oS emcmldfbnexyitpﬂumdan‘tf(fctrhtﬁaﬁrlplelmfiﬁn(aﬁvfl brodubt & clhlorothlazllcde and
phar utically acceptable salt, solvate, solvate_ o
sudﬂggylggk’%t oG04 B thyidaDs REthg roHu i fand

of rﬁet %@'L‘%‘idﬁ@ﬁyd@&ﬂbxﬁié BenffiRd ﬂ%tdoﬁﬂmpaftloﬁ product of

chol ester absorption inhibitory éffect
warodsthebidet zadichediding h;zdrodﬂom@mandAgtmnfadmnglyﬂmohhuﬂh)e r

eat ure i nvent here IS rOV|d t he se of.
5" Tohisi Rlocket® farBxaRble A el G R Ok T ios eLiina R Slopyezem
ac Qﬁzﬂbzﬁ@ | @niSdipine LReyIM@! @radﬁﬁ&llé/ ﬂhﬁocﬁfnné Uf%fbdﬁ)n%a Mlv&ﬁplﬁe
prodrug thereof in the manufacture of a medi ¢canent

formf@é@llien tetlwtlpmﬁ éxadmhﬂpnd«t dityipeant hydrdeldenide, belfiokidil varapamil
g} %%osge}dal?' mal , such as man. According to-a

fur uare of this aspect of the invention there
>s aph@fetld €fdr axample the combination product of hydrochlorothiazide and

spironolactone and the combination product of hydrochlorothiazide and triamterene);

> anti-anginal agents (for example amlodipiﬁe besylate, amlodipine maleate, betaxolol
hydrochloride, bevantolol hydrochlon'dé, butoprozine hydrochloride, carvedilol,
cinepazet maleate, metoprolol succinate, molsidomine, monatepil maleate, primidolol,
ranolazine hydrochoride, tosifen or verapamil hydrochloride);

> vasodilators for example coronary vasodilators (for example fostedil, azaclorzine
hydrochloride, chromonar hydrochloride, clonitrate, diltiazem hydrochloride,
dipyridamole, droprenilamine, erythrityl tetranitrate, isosorbide dinitrate, isosorbide
mononitrate, lidoflazine, mioflazine hydrochloride, mixidine, molsidomine,
nicorandil, nifedipine, nisoldipine, nitroglycerine, oxprenolol hydrochloride,
pentrinitrol, perhexiline maleate, prenylamine, propatyl nitrate, terodiline

hydrochloride, tolamolol and verapamil);



met hod for producing a chol esterol absorption

inhibitory effect in a warm bl ooded ani mal, such as
woraws/137119need of such treat ment whi ch conpri seBCT/SE2006/000766

adm nistering to said ani mal aneffective anount of a

conpound of formula (XVlI), or~a pharmaceutically

acceptable salt, solvate, solvate of such a salt or a

Pt oiticgpaghlente é$elecmf®¢muar@t1pbara bi alituin, dahapanmesodfum desirudin,

th| h en

S HRBE Bl e BRSPS inzapari
warg@dhin@mtedaﬂmmdmrﬁ);ch as nman, in need of such
}reat ment whi ch conpri ses _adm ni steri n%ﬂt o said ani mal

atithrempotic ageptsrforgxamplewpaighde bydrpeltlamides bivairudin, silostazol,
a p&%ﬁﬁ"@e%gg? lda}{ 8‘13 Bﬁ’iglnt. ﬁgi%x& en drochf%ﬁg ,ge%ff\é/gaa&r%n sulfate,

of suc pro rug thereéor.

ot rmmxaﬁammrmdmm tfmaétofeﬁmmmbhn dfetrop P SRE®m, JaBtifilssh, 10tSEiban
and nedi capent manufacture features, the alternative

andSFAT e anantiEaRettPeiim acpiatcs mi%me@fe gifeatiban, tinzaparin
| NV@RIP i ?xﬁé{ai Qﬁ&éﬂﬁd’bealnﬂz% 1ﬁ1%rr%8 oxaExaerI es The
Wi Aow e t

i nventi on ustrat e follow ng non
i rﬁhnnmgefmnmbemtagqmslxh(foﬂm&hqm:imxcﬁﬂaﬂmbﬂhmuﬁsddﬁbamﬁ’mbofiban,
o .t he.skill ed m st .and tech ues anal ogou

t nJBRSRRS RO HosB IO Bb e ol op S AR R 223 and
apmimﬁb;ﬂ]t)e and in which, unless otherw se stated:
év) evapor ations were carried out by rotary

dapdelgt indibitors @M@HWMMWOM plomdog@b bxseb‘atampeprostenol

iy pars b BehL RNy pirolHIBES RroiiR b ioRE faspiren.

carsuliedhe ﬂidoﬂi&dﬁmnaﬂlefdih@mbte@ﬁﬂmmﬁﬁ bR1cEEnaR n@ilﬁﬁﬁyrazone and
tenperature, typically in the range 18-25C, wth

soIR}%C@HbfiHMP@@nQ}%de under anhydrous condltl ons,

C )}ﬂ?tﬁlep %‘%@%&nﬁ? gitg uérarg)(foﬁ é)kdn%})lg ? aléigﬂ %gﬁtfsi)%r ?ag st sodium,

40- cﬁlﬁostmle( Mafmkl) 1tez(1g1‘e) lifaredints 1a@ragibgn hy‘ﬂroﬂﬂbnde, orbofiban acetate,

| eiE g an oL, and e ol eceseary by, e e mum

Sheneh bR glc! dgeNB (for 88RBH1R pitok@PMihE)red by nucl ear

> lipoprotein associated coagulation inhibitors;

» Factor Vlla inhibitors;

» Factor Xa inhibitors;

Hlow molecular weight heparins (for example enoxaparin, nardroparin, dalteparin,
certroparin, parnaparin, reviparin and tinzaparin);

> liver X receptor (LXR) agonists for example GW-3965 and those described in
W000224632, WO00103705, W002090375 and WO00054759 (claim 1 and the
named examples of these four application are incorporated herein by reference);

> microsomal triglyceride transfer protein inhibitors for example implitapide ,CP-
346086, JTT-130, BMS-201038, R-103757and those described in
W005/021486,W003004020, WO03002533, W002083658 and WO 00242291
(claim 1 and the named examples of these four application are incorporated herein by
reference);

» ApoAl expression inducer for example those described in W02005032559
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(general ly proton) magnetic resonance (NVR) and mass
spectral techni ques; magnetic resonance chem cal shift
WO a00623779Er e nmeasured in deuterated CDC 3 (unl BGESE2006/000766
otherw se stated) on the del_tgg _scale (ppm downfield
fromtetranet hyl silane); proton data is quoted unl ess
otherwi se st ated ectra were recorded on a Vari an
or LU HORAEECP AR} $lin SRy SOBYaUE Ot 9l vbl o ARToRaE thereo,
tidhily toBEMST GRE a WikrRico@RbaNPatAPtabl0
°p spec){rogrreter uﬁl ess g?heravm?se Eta!g{ée(ﬁﬁlggfa C\i\%rrt%%va‘gn&)lmded
animgl, 480 Mstmanandiepdaksuch therglebte tre@mear.e shown as
ol l.ows: s, singlet; , doubl et; dd, doubl e doubl et;
"h?e\l{:\%-f”& n 41y ac%ﬂtmna aurg Bﬁb %? uivgntion, therais-proyjded 4 pepnhination of
cﬁié@ﬁuh&bf fRmulBATS, 0P h Pharnkice t'&raﬁ dg e?%%l t
ABd, AB doubl edts Bdd, AB l(13Ioub £ deogé l§ebts égklgate of such a
salt@s aipredrug thep@t qnltiaﬁ F@mst')walsfsors }ﬁrouy X W;&lanwnﬁmbﬂymnceptable salt,
f nment.s: LCT, QICF, ZQ Mass
solxpate ?l%tﬁé’f é‘fC% 3‘(\4 qr% t&ag egeofL -

C-Ms: Separation was

p e rThbTéfﬁté iH$h REdifghAlgBdtuk HE theSaTERRNMAER 1§ §roQ/§ de\%lt rﬁétﬁod for
25 punmp on a Synergi MAX-RP ( Phenonenex)

Pro@,uqiﬁgf\ﬁ ehplesicael leering eﬁfﬁéfé i a waﬁp’r‘té@odﬁé aBimah, sgcln es:lmlas,l in gleed of

8 2000 SR B BRROEL o ML RO BE D s
confpwithe bfotmnlaaly) ong pAéntubtaicady adteprbRtsak &obiated) sélivhte of such a salt

a niymfaorm ate/5mM form c, acid were used. The nass
or GAUHE SRt dn FERLBRRSvic e 2bgh epaate B isHiongvdh gn cffective
amAEMPo LA RRRGd R é)exonl Qé’euhgﬁlﬁzr z{ﬁ\ﬁgablg %ﬂlglg!\%@gtg, solvate

positive and negativ at| on no
Ofsa@lwwdlt@camydlalg/b@drewﬁ 1100 PDA or Waters 2996 DAD and

t he, eva e ht s tterln ELS sighal by a )
SodaERBRERIA Ko Rptc iR Shestatiereid manudeg  phimasutical
comMREi€oR YHiEH dBREbri48d NBorhPSunET $b¥iia ﬁfdrwgfhﬁnna%@ﬁt%a@%%cceptable

mass data were determ ned using ei
saltmh(a@g@lwgtp ofisedh 4 sslfcirpeprodrug thereof, and a compound from Group X, or a

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in

association with a pharmaceutically acceptable diluent or carrier.

According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and a compound from Group X, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a medicament for
use in the production of a cholesterol lowering effect in a warm-blooded animal, such as man.

In addition to their use in therapeutic medicine, the compounds of formula (I), or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, are also
useful as pharmacological tools in the development and standardisation of in vitro and in vivo
test systems for the evaluation of the effects of inhibitors of cholesterol absorption in
laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search

for new therapeutic agents.
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enkephal ine (mz 556.2771) as | ockmass. Unl ess
ot herwi se stated the mass ion quoted is (MH ). Unless
wo eoobhgr9tdet ai | s are specified in the text, anedTsEW84/000766
hi gh performance |liquid chr\%g?t_ography (HPLC) was
performed on Prep LC 2000 ( ers), Cromasil C, 7 mm
(Akzo Nobel); MeCN and de-ionised water 10 nM amoni um
Whatdhes heen %C%‘iﬁﬂ gbeve Fraguking e chmbinatian H@rmrmdsa tomopound of

N T L A a——

variohg mmegarmlmmyid(u’ﬁhﬂhlso bcﬁblgifoﬁ d@ﬁﬂp@uh@QﬁM R), M5 or NWR
anal ysis; (viii) where solutions were dried sodi um
sul phate was the drying agent; and (ix) the follow ng

athElY the ﬂﬁet%ag]@sc ?&%eﬁ%@ﬁe&rpg%fn%kg A are thus provided as a

herel ter or onet hane;
furthdl fmituh:),dffthfr inmsentobe, FaRPRamplenzminiaaiiorhui| (X VI) show cholesterol

VA’\'-tetramsth luro et raf | uor obor at e; Et OAc
abS%‘PH% infhitory %Cﬁvwml %ﬁhﬂt’i@% phoveTeiaranred 1 i e ieskassey and are

thu@&bﬁwd%‘?uﬁhér%ﬂﬁ%‘&'t@ih@&hﬂ%}ir' di ne; BSA
N, O-Bi s(trimethylsilyl)acetam de; and TBAF

t etFhulsin 9! Fustheo Faire bF therindmtionihére i prolided awomipotndef; formula
XY Sl B et ol sebvatiesolvple.pf g @ At g produg

therb6f. appreci ated by those skilled in the art that the
exanpl es may be nodified within the realns of the
nvigistatens acogrdingtie aifsilastaprast ofsthpétvention theee is provided a

phaﬂﬁétctehﬁéﬁll %mﬁ&;@tﬁ)&{ \gﬁﬂfl%ompnses a compound of formula (XVI), or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodfug thereof in
association with a pharmaceufically-acceptable diluent or carrier.

According to an additional aspect of the present invention there is provided a
compound of the formula (XVI), or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, for use in a method of prophylactic or therapeutic treatment
of a warm-blooded animal, such as man.

Thus according to this aspect of the invention there is provided a compound of the
formula (VI), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, for use as a medicament.

According to another feature of the invention there is provided the use of a compound
of the formula (XVI), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in the manufacture of a medicament for use in the production of a cholesterol
absorption inhibitory effect in a warm-blooded animal, such as man.

According to another feature of the invention there is provided the use of a compound
of the formula (XVI) or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in the manufacture of a medicament for use in the treatment of
hyperlipidaemic conditions in a warm-blooded animal, such as man.

According to a further feature of this aspect of the invention there is provided a
method for producing a cholesterol absorption inhibitory effect in a warm-blooded animal,

such as man, in need of such treatment which comprises administering to said animal an
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Example 1 N-({4-[(2 ,3
)-3-{[2-(2, 3-di hydro-1, 4- benzodi oxi n-6-yl)-2-hydroxyet
wgdoptisize} - | - (4- PCT/SE2006/000766
f1 uorophenyl) - 4- oxoazeti di n-_ &gyl | phenoxy}acetyl)gl ycyl
-3-nethyl-D-valine To a solution of i
? ? -(4- [)-3-[(3-nitropyridin-
effef[ §'/f|> é%rlﬁlog?llc p!)urgd off éouorl‘é‘ifi%'iy o)r a phgr(maceumallg 3z/1c<:e:ptable salt,

gl ycyl - 3-net hyl - D-val i
solBR3ERLEr Sock ylad sl garidd 91 vev! - 3-methyl - D vayl

wasAempddidg ta @ Pirthay feotuos pfmhnseasp@:t 01 thednvedtiod Shem@zl provided a

e B RSB8P G A TG AR, such a5 fan, in need

of sl gédtnert W/ Rieh é&nﬁés%s Qdm@mQ{zgnMa)d zfn%gloéﬁ‘ﬁé%fegﬁvé Bfount of 2

addition of 2-brono-I-(2 dro-1, 4-
compoyned af toumplag XN @trnawh@neac(euumlg ag¢ep@ab1e1_@1u;rmivate, safvtagr of such a

saltg)o? &g@égﬁf}eﬁjreactl on was quenched by the addition

foll owed by concentration of the

m Xhukieabove Ctilef hdl‘hﬁacé’tﬁﬁ:a%iﬁﬁfbsft@h' Poesds) Qﬁethb& use and medicament
addi ti gn of sod?um bor ohydr i (0.017 g, 0.447 mol).

manipqturg depates itamaliesnative ap8 presermrshrmbagimense hﬁthewampounds of the

es. The reaction was quenched
‘nvg}ﬁl%hﬁé&glggﬁ%‘%ﬁ‘%?% / NHAOAC buffer (1 m).

Prepar ative HPLC of the mi xture using an el uent of
20-45% CH3CN in 0. 1M NH4QAc buffer followed by freeze
Examples, s of pure fractions afforded the desired conpound

n Zl“heﬁb%n?loﬁ il qal)w %Wl%t%d(&% f%?g);v nfﬁéb%%@@jk%ﬁnples in which

stangiﬁqd tgqlgmqu@s 5110\{713 to thl)s],{llldd 65@m14t zﬁﬂi técrhmquleB anzﬂo Qﬂ.}sl"no ﬂﬁ)se described
in tli L E %1 oy g 'R E .
e Eg plemxﬁ)F élseéi ‘&B%rf: AP f@@na’rg and m wh c unless otherwise stated:
@ e)lea%lfit[lcﬁrs (v‘leﬁé cﬁﬁ@@ @Qﬂ E<@kar eVaporAoAA hesyehh Y drk lﬂlb%}oéedures were
uor opheny

al"féfﬁﬁ@&lﬁ éﬁ@rdﬁmozalﬁf }%mbsa}l}da sechyas)dyyipg ppergs by Giltottiony | -

i) B R s VS Al bhoBen iy simoebprest grpient f&mﬁw typically

in thehiange 18-2%C, with solvents of HPLC grade under anhydrous conditions, unless
fluoro henyl ) - 4- oxoazeti di n- 2-yl ] phenoxy}acetic aci d
otherWiSERBEEY) * (0. 025 g, 0.049 mmol ) and NMM (0.020 ™,

i S PN By G RIS, 0200

(Megék)m n after which glycyl-3-cycl ohexyl D- al ani ne
) hod 9 O 012 0. 035 mmol ) was added. The
(i) &fﬁ‘iﬁﬂf%g 4 %rtl Hpsteafion gply 29 diareedtareeessasdy the maximum attainable;

(v) the structures of the end products of the formula (I) were generally confirmed by nuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques; magnetic
resonance chemical shift values were measured in deuterated CDCl; (unless otherwise stated)
on the delta scale (ppm downfield from tetramethylsilane); proton data is quoted unless
otherwise stated; spectra were recorded on a Varian Mercury-300 MHz, Varian Unity plus-
400 MHz, Varian Unity plus-600 MHz or on Varian Inova-500 MHz spectrometer unless
otherwise stated data was recorded at 400MHz; and peak multiplicities are shown as follows:
s, singlet; d, doublet; dd, double doublet; t, triplet; tt, triple triplet; q, quartet; tq, triple quartet;
m, multiplet; br, broad; ABq, AB quartet; ABd, AB doublet, ABdd, AB doublet of doublets;
dABgq, doublet of AB quartets;
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reacti on was quenched by the addition of water (1 m).
The m xture was diluted with nethanol (2 nl) and then
wONa®b137707 028 g, 0. 740 mmol ) was added. After BEI/BE2006/000766
the reacti on was quenched by zhhe addition of an
aqueous sol ution of hydrochloric acid (IM 1 m) and
nost of the nethanol was renoved under reduced
pressure. The renmaining solution was purified by
preparative HPLC using a gradient of 20-60% MeCN in a
0. 1M ammoni um acetate buffer as eluent. Freeze-drying
of the pure fractions gave the desi red product as. Mz
ES- 721. 400 NHz d 0.69-1.69 (m
Mady o iepytogorged piyprost b tplpying nesepmantsol £, GTOR. #0ndass
spec(tfﬂmét allﬁogllwﬁtegg (m IH, 4.49 (s, 2H), 4.55-4.65
9-5.04 (m Ifﬂ, 5.88-5.96 (m 2H)
%9 6. 85 (n1 SFD 6 92-6.99 (n1 2H) , 7 07 7 24 (m
Se HE b 31 MIR W §5
pilri%lblil \IJ_\‘)asp s1§1gA( L?n eries Mo ules or aters 15 pump on a

SynpreBMAR-Kp (Iareﬁ@zﬂamb @49I3x56 Winh 4 2mPvie eparhithdidfi o} - 1 -
(4-fl uorophenyl) -

Samplesayere inipgiedusmg W#’éﬁiﬁ)%@%&@ﬂ@lb}\@mﬂgm 3-net hyl - D-val |

solution of {4-[(2i7?,3i7?)-3-{

MOIF%—%&, %—' benzodi oxol - 5-yl ) - 2- hydr oxyet hyl ] t hi o} -1 - (4-
Genbhio gradiﬂmesn\yér)mﬂplmmtsifmtds% yedeghignexy} acetic acid

0. 006 012 mol ) and NMM (0. 007 m, 0.064 mol )
Buff%s ng@gép)m% AERONHE agidEsorPETM @lom@ersmgformmq(é formic

WOk fThe reaction mxture was stirred for 60 mn

amdafte}w%%ich gl ycyl - 3-nmet hyl - D- val i ne ( Met hod
The1@)s¢ GpR03 weere (eOtisd mithal Wavas ZQA0@Mor WaergZ MIDIeguipyRe with an

tirre before.the solution was purified by

d.f
eleCEfP%FH a¥ H’E‘?fsaée*rm@ﬂt&w Vg g ageune HZSOnGUReN B AR were
collébtéd\’by?lﬁ'mg[ﬁn@ MErebAlR Vbb’cfefsqw@@}ﬁb Yedthe e%g]grﬁ'é@véjlhgﬂt Réhttering

of the pure fractions gave the desired pr
(EL$ prsigpal yga Saderg $£dWR5(0DVSO, 400 MHz): d 0.86 (s, 9H),

Dat%f_Blﬁacﬁo iné g@g&m{'ﬁ? wlse,:f_eg ﬁler%nzxgd Exmn g é—;:eP)Ma%I_@%x gofg%ar% m
Acchﬂ'd)e méssgcﬁltaﬁw&é d(etéhnide’)i using ¥ehé&- DCT R QAidE Mﬁ) (WatbrsBehith leucine

I—? 99 (m 2H), 7.08-7.24 (m
enkephgllne] (g 5@@.27’251.))% lckgmsy. U}rgeS@ wtherydse s@teglgh@rr@gs iomquoted is

M[f’w- Exanmpl e 4

Unless further details are specified in the text, analytical high performance liquid
chromatography (HPLC) was performed on Prep LC 2000 (Waters), Cromasil Cg, 7 pm,
(Akzo Nobel); MeCN and de-ionised water 10 mM ammonium acetate as mobile phases, with
suitable composition;

(vii) intermediates were not generally fully characterised and purity was assessed by thin layer
chromatography (TLC), HPLC, infra-red (IR), MS or NMR analysis;

(viii) where solutions were dried sodium sulphate was the drying agent; and

(ix) the following abbreviations may be used hereinbefore or hereinafter:-

DCM dichloromethane;

DMF N,N-dimethylformamide;

TBTU o-Benzotriazol-1-yl-N,N,N', N'-tetramethyluronium tetrafluoroborate;
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-({4-[(2/?,3i?)-3-{[2- (I, 3-benzodi oxol - 5-yl) - 2- hydr oxy
ethyl]thio}-I-(4-fluorophenyl)-4-
wo@@aas179di n- 2-yl | phenoxy}acetyl ) gl ycyl - b, b- di m&t/bE100dB00766
phenyl al anine To a stirred s@jution of
I V-({4-[(27?,31?)-3-{[2- (], 3-benzodi oxol -5-yl)-2-hydro
ethyl]thio}-I-
EtOA%. £ | uordpASRSI: 4- oxoazet i di n- 2-yl ] phenoxy} acetyl ) gl y
Me@NNE (15ac§toHﬁrilleo- 027 mol) in DVF (2 nl) was added
N- met hyl nor phol i ne (15 m, 0.091 nmol). TBTU (12.2 ny,
TFA. 038 moflpomasetiaddiel and the reaction m xture was

j rred .30C for. hour . b, b-di net hyl - Dphenyl al ani ne
DMAF; ¢ | uor%@é@?@ﬁ’%‘”{”_i PYIHGS: 0. 033 mol ) was added and
BsAhe m xtypeBMREnRityiiPasdaiill 4 tenperature
overnight. The solution was purified with preparative
TBAPLC on tetratgtydahmenium fu@dd; 260 nm A gradi ent from 20
45 % En 0..1M NHAQAc buffer was used as el uent.
NMM:e pur "fl}ceg%inboﬁ%h e collected and the MeCN was
TEA enoved afghmigguced pressure. The remai ni ng wat er
solution was acidified to pH1 with HO (IM and
DBNyt r act deP-fiazbipxcia-[450]-0p@drfne. phase was passed

through a phase separator and concentrated under
reduced pressure. The residue was dissolved in MeCN

Exanrglesvat er. After |yophilisation, the title conpound
was obtained. HNWR (400 M4z, DVM5O-de): 1.28 (d, 6H),
2.74-2.92 (m 2H), 3.58-3.82 (m 2H) 4.30-4.21 (m
IH)y, 4.46 (s, 2H), 4.53-4.65 (m 2H) 5.00 (b, 0.5H),
5.03 (b, 0.5H), 5.53 (b, IH., 5.90-5.94 (m 2H),
It wil Tapratdaté¢dipy thdpe sIBlIBRin(the att Khat tHe. cXAmPled Bodyrbe Bbdified within the
reaige o i iyt b, Wi e giipn K nohfinigf i proulamerppdipens.
Exanmpl e 5N-({4-[ (2R, 3 _
R) -3-{[2-(I|, 3-benzodi oxol - 5-yl ) - 2-hydr oxyet hyl ] t hi o} - |
Exangple 4| uor ophenyl ) - 4- _
N-(@REE 3 3£ YRGS YRS dodill o 2 my dr oy etfiytic)-1-4-

rre

ﬂuorélfqlﬂe:lrnbf()ﬁ@é’)féﬂizé’ﬁ%ﬁ-i-B’ﬂphéno%y?ﬁéﬁﬂ)ﬁlﬂ&pB-‘tﬁeﬂ‘n&i-DZvdimr oxXy
t thio}-I-
((34-%/I Lor ophenyl ) - 4- oxoazeti di n- 2-yl ] phenoxy}acetyl)gly

o Ry Aol G a7 £8P g By iy Sk By -
oxodxe0din-2-giiphgnonpmcers gy c drintetiey] DB agline@0.080 %} 0.085 Wasol) in
ace:tgrtlei/\gv:rit%éj (Za} 0.§ grﬁ:) \fzvgsr acﬂdeg %Jlgﬁen}%pxgslpimnnee (8.%1% gtrg.'04g) 'rr?rgc?l). After 30
minutes the solvent was evaporated and to the residue was added dichloromethane (2 ml) and
triethylamine (0.018 g, 0.179 mmol) followed by the addition of 2-bromo-1-(2,3-dihydro-1,4-
benzodioxin-6-yl)ethanone (0.029 g, 0.112 mmol). After 10 minutes the reaction was
quenched by the addition of water (1 ml) followed by concentration of the mixture. MeOH (2
ml) was added followed by the addition of sodium borohydride (0.017 g, 0.447 mmol). Full
conversion to the corresponding alcohol was achieved within 5 minutes. The reaction was
quenched by the addition of 0.1M NH,OAc buffer (1 ml). Preparative HPLC of the mixture
using an eluent of 20-45% CH;CN in 0.1M NH,OAc buffer followed by freeze drying of pure
fractions afforded the desired compound. m/z: 694.7 (M — 1). '"H NMR [(CDs3),S0), 400
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nmmol ) was added and the m xture was stirred at amnbi ent

tenperature overnight. The solution was purified wth
w@e@pasadT ve HPLC on a C8 col umm, UV 240/ 260 nPCT/$E2006/000766

gradient from20 to 10 45 % MeCN in 0. 1M NH4OAc buffer

was used as eluent. The pure fractions were collected

and the MeCN was renpved under reduced pressure. The

MHz$ f8:8Ri(5 §He?- %8 2s%8|(m, B0, 383 (da2Hili 4.0%d.28 Grop BFTL, 4w t (s, 2H), 4.55-

+6 B U bAStoR by T2 e Tulen dF 3 « B

under reduced pressure. The residue was dissolved in

MeCN and water. After |lyophilisation, the title

compound vvas obtai ned. H NWVR 15 (400 MHz, DVBO- d6) :

bs, 1.92-2.04 (m IH, 2.77-2.90 (m 2H),

EX@S&T‘S‘%bs 2I—I) 3.94-4.10 (b, IH), 4.22-4.30 (m |H),
N-({H AQR(3R)- 32{1!)27(1 4-Bﬁrz6dﬁ)‘k0[ H-lyl)Llﬂhydt‘bx?Qﬂxgl]ﬂﬁOI [Il(41fh90.rophenyl) 4-
90-5. 94 6.70-6.79 (m 2 I H),
oxogz@gin(l-@ ylmlbenoyy}@getyl)glgcxl,ﬁ-c hexyl-Dgalaning (m 2H) ,

7.34 (d, 2H), 8.23 (bs, IH. Mz: 666.67 (M1). 20

Exanmple 6 -({4-[(2
To g Sel@lierBef {L2KLR, 33)—Be{rﬁ2<QH,Bd)entecﬁe;§dl H-y-Dyosoerkyiihivl-1-(4 o
f c% l,- %4 %hl org&&l ﬁil
USSR U R PR LB ke eif 5Ihod 73 (@ D3 g H4mmo) and
NMM 200 2@ ml Q. B785hinb DE

NI 3hl{ ngu L} T s 2ol P 08§y 62 mamoD.
Thetmaqp}ommlq(mre wgs stirred for 90 min after which glycyl-3-cyclohexyl-D-alanine

uGPEEIY dots sl a2 RIEASN L SEEL LS e

read&oﬁﬁid@)qhﬁﬁdhﬂﬂ el ltHwadﬁﬁﬁ)n"df welerd3 o Othe mik B whad BilGedBsith

was added and the reaction m xture was
met@@qql ,(%gﬂ)aqndgb@ N@,]?Hi ($:8%% g, 0.740 mmol) was added. After 15 min the reaction

wasﬁa gg%g(iﬂéégf@ﬁ&yé)f a@’a@b@&ﬁs@&u@%}g oﬁh g%hQ%%g%Céénrm? 1 ml) and

rre

modt efifermdtham] fvas réntbvied wnhder réteett @fdﬁﬁlrb OIheQEmbﬁmg(Si’ihﬁﬂﬁl was
g]f@ ghe title ound was confirne Mz: 736.67 (M)
purigigd by preparptiyg AU ysingp gwéwt pired- ﬁ%% NefrNin a 81N ﬁmmomum

acet%étﬁh@f%? bs £18eft! l)f egir%gdr?ﬁxg 0 d (mzf%g Qitegfpedz%o&ﬁ? as.

mmol ) was adde re was s I'rre
M/zx(iE:Su): @81. lA‘tHrmmmDhm 00 Mﬂa) 4 06H)- 1\69$ma<ﬂ31161)j 26m7d2 9hem 2H),

fi t h t
3730 e 208y uby B b DA 2 BT Bite T kot AFD. 45504 6 e LED.
499508 (A PISRCS. ?ﬂﬁ%ﬂﬁ%ﬁﬁg% . RIKE-6 IO GnPHIE 7 07.7.24 (m,
4H)u7]déf7 Feou 2, 7.93-8.02 (m, 1H), 8.17-8.25 (m, 1H).

Example 3
N-({4-[(2R,3R)-3-{[2-(1,3-Benzodioxol-5-yl)-2-hydroxyethyljthio}-1-(4-fluorophenyl)-4-
oxoazetidin-2-yl]phenoxy}acetyl)glycyl-3-methyl-D-valine

To a solution of {4-[(2R,3R)-3-{[2-(1,3-benzodioxol-5-y1)-2-hydroxyethyl]thio }-1-(4-
fluorophenyl)-4-oxoazetidin-2-ylJphenoxy}acetic acid (0.006 g, 0.012 mmol) and NMM
(0.007 ml, 0.064 mmol) in DMF (3 ml) at RT was added TBTU (0.005 g, 0.016 mmol). The
reaction mixture was stirred for 60 min after which glycyl-3-methyl-D-valine (Method 10)
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pressure. The remaining water solution was acidified

to pH1 wth HJd (IM and extracted with DCM The
woee@answIphase was passed through a phase sepaPEX/SE208616)0766

concentrated under reduced p_rGZS_sure. The residue was

di ssol ved in MeCN and wat er fter |yophilisation, the

t|t|8t.i d was_obt ai ned . H NVR (400 MHz, DI\/ISOd6)
(0.08325 04 8 ﬂ‘S ws pdeds Themuxiges wap stipel forat I befoes, the splution was

purfich bl TINC uiog  elogfehy oEpg 50 Cidn o3 ifdhmoniun
acetateBfiffen as eldpnt. Bredfh-Gryit® dfithe P frabti&d dase tHehdesiréd HGduct.
(d, 2H), 7.18 (d, 2Hy, 7.30-7.37 (m 4H), 8.04 (b,
IH), 8.20 (t, IH. Mz: 736.69 (MI). Exanple 7
/ [ -
ﬂ}gsﬁ);‘/l jkgﬁ gﬁxﬂﬁ%{ i %%ré,dohli%ﬂ? 685 X0t Y3 v (Y 9198.74-3.82
(m, @XD aZ.62-ddl IR 1) ] éphhnﬁﬁ)(}rﬁdﬂb,ﬂ A}Q;J{Syﬁﬂ) 43d-4.65 (19, TH),@.98-5.04 (m,

Lrr

150 6 00 550, Do Ta % 440m 318, 6.8 ARR G AFDSL 9B 25 (ycFBy31-7.38

[
(en, Q?jﬂ E%?cﬁ%ﬂn;/ﬂl)) 842%>§6zgz(rent |15Dn 2-yl ] phenoxy}acetyl)gly

cine (11.3 ng, 0.020 mml) in DCM (2 m ) were added
tert- butyl JV t rt-butoxycarbonyO D | ysinate
Wochl oride (9.5 ng, 0.028 mol), i V-nethyl norphol ne
N-({éﬂ-f(ZR)&R)fB A9%1 pomdnzodiddoll$ ?U 58 Ey’ldn%xsf&t%ﬁﬂﬁé‘ﬁlmubmphenyn -4-

reaction mxture was stirred at  anbi ent

0XO@@?¢5@-&rxlhél%¥y}3¢¢tngl§cyl=rmb dimethyiil>pherylalagine
internmediate tert-butyl N ({4-[(2R 3R)-3-{
[2-(I, 3-benzodi oxol -5-yl)-2-hydroxyethyl ]Jthio}-I-
To § 4tifrbdigslopReolNY {4 QRER) & { [@-0;32betlzb @BRAKY])-2-hydroxyethyl]thio}-1-
-( _r _-butoxycarbonyl)-D ysinate was

acet l ycyl
(- RIS oazetigisn 2 YD R T D 2Pkl ot § 7 wpepl) in DME
t
T
wasaptdegntnd ehpecation emixvure4 @ahatiried AhBOXDIfwert ho@s B,p-dimethyl-D-
resi due was

phegﬁﬁevaggnﬁﬁrga%w}a&% Q:O% MgnD E%llggﬁ Faedddes apehthe gyixture was stirred
at a&tﬂ;@n@ &OnpEmtuR c%ﬁﬂg}ﬁn’fhé §&Hﬂ1&9w59p 16@ Wﬁﬁ'}lﬁ&a@w& MPLC on a CS8

HAOAc buffer was Used as el uent. renove
COIW@JV 240266 dopr & gradient drman 2Ado r4és% cMeCNas 0. \MPRHLO Ae huffer was

usec& 8%;%?%&329?6 Pﬁtlﬂetglf_zb%tlollisl- ‘%l%@é%ﬂ%%f% thDﬁ%N (\%as rgglj)ved under reduced
pres8uré/ TRe YAndifingAbditer sbluttbn( Was dbllified td ®H 1 with HCI (1IM) and extracted
with DCM. The organic phase was passed through a phase separator and concentrated under
reduced pressure. The residue was dissolved in MeCN and water. After lyophilisation, the
title compound was obtained. H-NMR (400 MHz, DMSO-d): 1.28 (d, 6H), 2.74-2.92 (m,
2H), 3.58-3.82 (m, 2H) 4.30-4.21 (m, 1H), 4.46 (s, 2H), 4.53-4.65 (m, 2H) 5.00 (b, 0.5H),
5.03 (b, 0.5H), 5.53 (b, 1H), 5.90-5.94 (m, 2H), 6.70-6.79 (m, 2H), 6.82 (s, 1H), 6.90-6.98 (m,
2H), 7.07-7.15 (m, 3H), 7.18-7.26 (m, 4H), 7.27-7.37 (m, 4H), 7.78 (b, 1H), 8.19 (t, 1H). M/z:
742.68 (M-1).

Example 5
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3.82 (m IH), 4.25 (d, 0.5H), 4.28 (d, 0.5H), 4.50 (s,
2H), 4.57-4.64 (m |H), 5.00 (d, 0.5H), 5.02 (d,
W@2®b)137757 90- 5. 94 (m 2H), 6.70-6.81 (m 2H), BCBSEL086/000766
IH), 6.96 (d, 2H), 7.08-7.16 4m 2H), 7.17-7.24 (m
2H), 7.34 (d, 2H), 7.45-7.55%Cm I1H), 8.37-8.43 (m
IH). Mz: 697.32 (M) and 695.39 (M1).Exanple 8
N '({\‘li_'%(@lﬁaﬁ@@{?[zil 3-benzodioxol-5-yl)-2-hydroxyethyl]thio}-1-(4-fluorophenyl)-4-

oxo%ﬁéﬁ'{é%'ﬁzyf lg%%&?ﬁ%ﬁ@y%ﬁky%walm% hydr oxyet hyl ]t hi o} -1 -

oxoazeti di n- 2- yI]phenoxy}acetyI)egcyI 3-cycl ohexyl -
al anl To a

To {5Eed Soliers ol O - S banzbfibholog-s1)-2 ycroxyethyllhio) -

(4- ﬂ(ﬁﬁ%%kﬁﬁ? w&ﬁoaget%?%@@hgﬂ% (%bh)g{@ﬂ?ﬁxéibgaﬁt b@g%‘%;:ﬁol) in DMF

2 mh Wac(ctedrfv mﬂylﬁﬁrphahnadrﬁeal TH]9J J(nﬁloﬂl)ZQ“BJl?U Qs @ﬁﬂg, 0.027 mmol)
reaction m xture, irred for

Waqg'l %l aWIhanreﬁT QA oLsgure, weasqit Iat é—oaﬁ: 4o heowm Qﬁﬂlm@ (4.5 mg, 0.038
mmB1)0P2 WBH hndVBS RGHRE wad BErEA Xt #ﬁlg x’&@émﬁérh Cf,eg}/eifr@%hggl'he solution

h before the reaction was quenc
was\iarigied with preparativeeHRLCtanr 2Clmeludin, mmmamnmemrwent from 20 to

N TN C KW T M

and atftl MESNS Wl tré@bvedl uhded o8 ar pressafel q“h@'Mnailmgé AR dsolution was
of the nmethanol was renpved under reduce

i
amdbﬁ*%%%%?ﬁ 1 vid Hehal M) apd ssireated Wlkha@CMJ rTHei engaty phase was passed

throlaé?ﬁf&?ﬁtd’r%em u%?ac eté Z\l? e H%Flgéaquagﬁ g P&t e %z%s%/gred rt}? néeﬂdue was

dissofvet! e M arfd wate. Otfsergbﬁ/@sy‘%ﬂisggoﬂﬁ ﬁw%@%@gatfva;gﬁfbfamed H-NMR

(40(55/%1% 1%1@2) %@- bg'p,)'?%’? 71.93-20% (1, 1?2),,,2 752:90-(31, 281N %nﬁ? (bs, 2H),
55- 4

3, 9421rD10 (ﬂ lﬁ)44§24(°,'61 (ng"?_}b{) Lfbggs( 2%7 6. 1%64 }_§n %ﬁggz{%@ -§03 (m, 11,

5. 90( ﬁq94:gm) ZHB 6920—679(()111( PY), B2, (s7116126796](dl :{m) 7419)7 15 (m, 2H), 7.18-7.24

(m, P 7 4 20 o4 Qs Y R 666,67l B 2778 25 (m

3/?)-3-{[2- (], 3-Benzodi oxol - 5-yl ) -2-hydroxyet hyl ]thio
}-I- 4- et hylphenyl) 4-
Exampleget i di n- 2- yl ] phenoxy}acetyl) gl ycyl - 3- net hyl -

N-({‘ﬁ@ﬂ(éﬁ,%k)-s-{[2-(1,3-benzodloxol-s-yl)-2-hydroxyethy1]thm}-1-(4-chlompheny1)-4-
oxoazetidin-2-yl]phenoxy}acetyl)glycyl-3-cyclohexyl-D-alanine

To a stirred solution of {4-[(2R,3R)-3-{[2-(1,3-benzodioxol-5-yl)-2-oxoethyl]thio }-1-(4-
chlorophenyl)-4-oxoazetidin-2-yl]phenoxy }acetic acid (35.4 mg, 0.067 mmol) ) in DMF (3
ml) was added N-methylmorpholine (35 ul, 0.23 mmol). TBTU (29.3 mg, 0.091 mmol) was
added and the reaction mixture waé stirred at 30°C for 1 hour. Glycyl-3-cyclohexyl-D-alanine
(}8.4 mg, 0.081 mmol) was added and the mixture was stirred at ambient temperature for 60
hours. The formation of the ketone of the title compound was confirmed. M/z: 736.67 M+1)
and 734.71 (M-1). Without further purification, methanol (2 ml) and sodium borohydride
(28.0 mg, 0.740 mmol) was added and the mixture was stirred for 20 minutes. Ammonium
acetate (38.4 mg) was added and the solution was purified with preparative HPLC on a C8
column, UV 240/260 nm. A gradient from 20 to 45 % MeCN in 0.1IM NH,OAc buffer was
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To a solution of
{4-1(227?,31?)-3-{[2- (], 3-benzodi oxol -5-yl)-2-oxoet hyl ]
wa bioey317971 4- et hyl phenyl ) - 4- oxoazet i di n- 2- yl| | POESER094/000766
acetic acid (0.020 g, 0.040 @%I) and NwW (0.013 m,
0.116 mml) in DVF (3 m) af was added TBTU (0. 016
0. 050 mmol ). The reaction m xture was stirred for

use‘% 6s Fupntafhe puwfr%*ﬁom yespl coBletad Ay tho- MaCNriwas Bmoged gnder reduced
4 t
L L DR T —

w1tlme.-M THe nighmc'lﬂhasemvmt plaseed/\aﬁouyhl wpl;&de fai’atMeé]%d doacitiated under
added 0. 017 0. 449 mmo ter m n
re ‘f‘ﬁ Reges ‘g‘ifu%{ﬁ% Aol B?/d {th M%H‘auaﬂqi Fratest Adygr lyophilisation, the

titl ARG Sk %ta%doﬁ VA @l ML, CDRES 9. d%)l g‘umll 88 Y24, 2.78-2.88

of the methanol was renoved under
(m, @Héswﬁ éd, 2Fhe4 A3l Inpm g ot 4814018 (msl1Hy4i4Di(e@Hy4.56-4.64 (m, 1H),

s o PS5 S S RSO AL T BB, o 0 2,

I TR LRGN IO e Bt

2.16 (s, 3H), 276290(m 2H), 3.77-3.84 (m 2H),

4. 08 | 4.16-4.22 (m |H), 4.48 (s, 2H),
Exai‘ﬂ@é’u 64Em |E)|) 494499Em IH), 5.89-5.95 (m

N-(m(ZRﬁR@$-qz&4 3(tsanz3dibx0165 on- ﬁg%&?&guh?mmo}ﬁ 02-A1hoRrSphenyl)-4-

OXOBZGI@%Z%JI(WOW}P%@&IWI&MW ({4-[ (2R 3R)-3-{[(2S

27) 2- (1, 3-benzodi oxol -5-yl)-2-hydroxyethyl]Jthio}-1I- (4' ,
To a stirred solutlon of N-({4-[(2R, 3R) 3-{[2- (1 3 benzodioxol-5-y1)-2-hydroxyethyl]thio}-1-

l ron OE}E&? g‘[? ﬁé‘? ﬁ)@o dl n b&x%&%r&ig&ggyéé% %/n%%/oll) in DCM

(2 1%1-5 (et B&&d’)te:ﬁ l?\)tylsNﬂ(?en(-lgutgxybﬁ%ﬁﬁ)@(%isnéfey hyardehloride ‘(9.5 mg,
hydr oxyet hyl ]t

0.028- marod), fN- mﬂwbh@mybl)na(léndaﬂéﬂl gimel adekﬂT&hQ@O mg, 0.034 mmol).

o) S A 5T B TS L Bk, 2 B of

intefhédigk D‘QK bAB/ICH( W"@RB@Q& {‘[2%@ 3”%nzé@of6])5 -{b- 2%ré’§y'eﬂ@l]th10} 1-
et hanol hept an formc acid / triethylamn

(4 fkt@mpbem) fmoe@;ldiw-yllghcmow}ﬁCﬂtyé)glm étezpﬁmmycarbonyl) -D-

sl LSS ARA 2T SRR Bl VLRY guced presure

and bt mﬁum airdolwed ¢ forhitie aoidyeMind). pltaseinae Was b@bed at ambient

teméqurtéqu]lae K 4[8( }1c?t{ri%e’]qheV\gc}l\t]en’t\l?ﬂag%—eavggor%t%gcﬁ?ﬁ r[oallgcaen% ::En% the residue was
purified with preparative HPLC on a C8 column, UV 240/260 nm. A gradient from 20 to 45
% MeCN in 0.1M NH;OAc buffer was used as eluent. The MeCN was removed under
reduced pressure and the residue was lyophilised to give the title. H-NMR (400 MHz, DMSO-
de): 1.08-1.32 (m, 2H), 1.37-65 (m, 4H), 2.63 (t, 2H), 2.77-2.92 (m, 2H), 3.70 (d, 2H), 3.76-
3.82 (m, 1H), 4.25 (d, 0.5H), 4.28 (d, 0.5H), 4.50 (s, 2H), 4.57-4.64 (m, 1H), 5.00 (d, 0.5H),
5.02 (d, 0.5H), 5.90-5.94 (m, 2H), 6.70-6.81 (m, 2H), 6.83 (s, 1H), 6.96 (d, 2H), 7.08-7.16 (m,
2H), 7.17-7.24 (m, 2H), 7.34 (d, 2H), 7.45-7.55 (m, 1H), 8.37-8.43 (m, 1H). M/z: 697.32
(M+1) and 695.39 (M-1).
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conmpound. 1H NVR PMSO, 400 WMHz): d 0.90 (s, 9H),
2.80-2.95(m 2H), 3.84 (d, 2H), 4.08 (d, IH, 4.29 (d,
wo o5/ 137798 (s, 2H), 4.63-4.68 (m IH), 5.05 (dpC1/6§2006/000766
5.96 (s, 2H), 6.74-6.82 (m 2H), 6.86 (s, IFD 7.00
(d ZFD 7.12-7.20 (m 2H), 7.21-7.28 (2H), 7.38 (d,
.84 (d, IH, 8.28 (t, IFD Exanpl e 11
EX%WIF [ (2R 3R)-3-{[(2R or

N- (ﬁ [(QR?I%) -WWi%dkgﬁ%ldl&oY lS)y'l)22 Wﬂf )z(y%&yrm“ot} q (a}meth(ylphenyl) 4-

uor

oxonzettdin RylTohéroRyetsytest ey gblel armidey| - D-val i ne

The di astereoneric m xture of
-({4-[(21?,31i?)-3-{[2- (|, 3-benzodi oxol -5-yl) - 2-

f t 1. di Nz 2-
To gy%@ﬁgf; {ﬁl é?gié{é,za‘l}’b 4[2 Beﬁi%cﬂﬁ;@ 'BY@ x%ééﬂ?]éﬁﬁ}d_i-gzt-
methg],ph&;}@)l@ownnﬂe)ldmaz;-yﬂplmmy }&demsaoﬂké €020bg @.040 dppalphe NMM

04 gy 131 SEPEBRATE i e Y R 0 0g2 mmot). The

rea&loﬂ Qm&ﬁbre 91'2‘1& st11¥ecf314)r 30 %ﬁﬁ gfterleﬁﬁlch %11%21 £ gzclél‘é@xell - @EE&Q (0.011 g,
| H), 7 (d, 1H,
0.032 mnopdw as| 44}ied 5 I@anJQ(dlre )Mﬂ) Stn&:m 82 8dbefore thieHpacti®n8es quenched

by tgxé addiﬁgﬂn ofwis E lgml)g':fgl ¢ mixii’ ‘Y"Z? C?ﬁl%%léh g%eo(kf (zzqng)anﬁ added

NaBHa Oz d,2. M0(rhdol X Aﬁeﬁfg nﬁn {}{e(rga%u@ﬁ was quenched by the add1t10n of an
3- benzodi oxol - 5-y dr oxyet hyl Jthi o}=-1-(4-

aqu%‘?‘{ﬁéé’]é’ﬁﬁé _Y hydr@clé%%@@fl |( Wn 1 zﬂgaqdpmem»f ﬁ}m@h%@l Gag cgmoved

s YRS el ) 4G s

graditm o 806G FaN=iON Bleap@ﬂm arﬂmomfuni\hoé{a‘ﬂe DufPdR a8 Rues Freeze ~drying of

e bie e s Tkl Y oyt vl Tuhrop-1- (4
M/Z}(Ege)t ﬂé@'bﬁ)‘{l\;[ﬁ( ﬁ?@%ﬂ\/}[{% %| Te]ogndl ?ﬁgns ] ) -

chronat ograp 1CC
2. 90/\@111 @}353 T0S8sE @et)| He0-41.22 (ox2ED) 414&@5 2H)el $3-lo8 (m 1H), 4.93-

s 0 GRRHS ¥ 3B DD 76 bt e, GE. Gy 7. by (zuzkﬁ,sﬁowu (m, 450,
72927:336 (h; éﬁ) 1;:9732 bm(m6ﬁ)1) 8213881232(1%3%(1?3 3 80 (d,

461469(m IH) 505(d IH) 556(d IH) 5. 96
(s, 2H), 6.72-6.82 (m 2H), 6.85 (s, IH, 7.00 (d,
2H), 7.11-7.20 (m 2H), 7.21-7.28 (m

Example 9

N -({4-[(2R,3R)-3-{[2-(1,3-Benz0dioxol-5-yl)-Z-hydroxyethyl]thio}-1-(4-methylphenyl)—4-
oxoazetidin-2-yl]phenoxy}acetyl)glycyl-3-methyl-D-valine

To a solution of {4-[(2R,3R)-3-{ [2-(1,3-benzodioxol-5-y1)-2-o0xoethyl]thio }-1-(4-
methylphenyl)-4-oxoazetidin-2-yl]phenoxy }acetic acid (0.020 g, 0.040 mmol) and NMM
(0.013 ml, 0.116 mmol) in DMF (3 ml) at RT was added TBTU (0.016 g, 0.050 mmol). The
reaction mixture was stirred for 30 min after which glycyl-3-methyl-D-valine (0.009 g, 0.048
mmol) was added. The mixture was stirred for 15 h before the reaction was quenched by the
addition of water (1 ml). The mixture was diluted with MeOH (2 ml) and added NaBH4
(0.017 g, 0.449 mmol). After 15 min the reaction was quenched by the addition of an aqueous

solution of hydrochloric acid (1M, 1 ml) and most of the methanol was removed under
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2H), 7.38 (d, 2H), 8.13 (d, IH, 8.22 (t, IH. Exanple
13 N({4-[(2R 3R -3-{[ (2R oOr
W®B2008A48179B- benzodi oxol - 5-yl) - 2- hydr oxyet hyl ] t hP@¥/SE2006000766
fl uor ophenyl ) - 4- oxoazeti di n- @yl ] phenoxy} acetyl ) gl ycyl
- 3- cycl ohexyl - D- al ani ne The astereoneric m xture of
({4-1(21?2.31?)-3-{[2 3- benzodi oxol -5-yl) -
redygpg sy wen g TmaRing sqluthn Wey W&#ﬁwmwm&wi&h@ uginga gradient
t
o S NN LEE P Akl dee Y B AR AR B pE e pure
fracti®ns ghe the tesired pnpiound was obt ai ned as the second

wrligs) Mas: HrNaR CXSh. AR MM ) 0 7, 58 24 183, 262,90 (m,
2H>6 Bi)77 32846(57111 22}%44 0of4. @f@ané 1%{)729 1é , 222&135 91_1@ %38 ? X @%%6-4.64 (m,

1H)5 4@% -4.90 (h) H)H) 5 8965 9Dms,, ZPH) 6. 6&6%1 (ol 3FDH).91-6.9B42e, BHB47.02-7.10

<m%‘ﬁ> 73835 G0 288 1 Sigp o o S A8 5 15" ( oy

8.23 (t, IH. Exanple 14 5 L™ ({4-[(2/?,3
) 3 {[2-(2, 3-di hydro-1|, 4- benzodi oxi n- 6-yl ) - 2- hydr oxyet
hyl ]t hi o}-1-(4-
Ex&@ﬂ@r gphenyl ) - 4- oxoazeti di n- 2-yl ] phenoxy}acetyl ) gl ycyl
cycl ohexyl -D-al anine To a sol ution of

N-({4[RRBR).BYRS & R]- Z{I,ZTli’endbdmﬁdlos-bl)‘Ebﬁﬁbﬁﬁétﬁﬂ]ﬂn@ ¥44-

oxoet hyl ] t hi o}
ﬂuqnoabwaﬁh@wp3zemd§kaﬁ§l@bpmxy}@ceyyl}gin@ﬂ@xwﬁww waling d
(0.020 g, 0.038 nmmmol ) (Method 29) in 10 DVF (1 m) was
added N-net hyl nor pholine (0.010 g, 0.099 mmol)
Thef dhdteresdertio/mi treread N—({|4@[|(121QBR)334{Zi(I;BﬂbenzmhﬁmDB 3192008

hydg?%‘ye?’ﬁaghl nﬁ-ﬁ%@@ﬁoaqp e th %Xgi%ﬂ%saw% @ﬁthngé?&cetybglycyl 3-methyl-

D- vﬁﬁné’r E?daﬁif)h 7)0 E’ﬂlfﬁg‘ 5 (() 8163 mé?oipy\g?% selparated on two successive Chiralpak AD

collhmmz@d@ a>&0nmﬁ W ptmz abé(ﬂﬁéuhyg i:thhmcﬂ}/ heptede fotraicopldeyikthylamine

(90/@;_0&2@6 6gt %SIIC(F é’%/é‘i‘ |aE gﬁ 36 T(?T%_v{ q)ytlgr? gb.’? eZl%n:Fgl{ﬂn;actlon of the

firstgég%’téﬂc? diRdested e8! Qhd aﬁcéiﬁra(é?i a%%‘lex&actgd ﬁgtwggpbbl\)f'ﬁﬁ@water The

. and the mxture was allowed to stir at roo
orgarggrplease wias evaglmad with wivtst tlied withiNasSD.\aad cmtxdatﬂatéd)td viekddhe title

complyty B SRR BHSC. 408 PEntRnhGs SrDondh 3 iyt 354 (a, 260, 4.08
(d, By, ai2ogd, Vi, hisn (3, IA)NW68SL68TRE 1H), 5.05 (d, 1H), 5.96 (s, 2H), 6.74-6.82
(m, 2H), 6.86 (s, 1H), 7.00 (d, 2H), 7.12-7.20 (m, 2H), 7.21-7.28 (2H), 7.38 (d, 2H), 7.84 (d,
1H), 8.28 (t, 1H).

Example 11
N-({4-[2R,3R)-3-{[(2R or $)-2-(1,3-benzodioxol-5-yl)-2-hydroxyethyljthio}-1-(4~
fluorophenyl)-4-oxo azetidin-2-ylJphenoxy}acetyl)glycyl-3-methyl-D-valine

The diastereomeric mixture of N-({4-[(2R,3R)-3-{[2-(1,3-benzodioxol-5-y1)-2-
hydroxyethyl]thio}-1-(4-fluorophenyl)-4-oxoazetidin-2-yl]phenoxy}acetyl)glycyl-3-methyl-
D-valine ( (10.8 mg, 0.016 mmol) was separated as described in Example 10. The title
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m xture was purified through preparative HPLC using an

el uent of 10-50% CH3CN in 0.1M NH4OAc buffer. Freeze
waleopondy7ef pure fractions afforded the desiredPCUEENMA00766

[ (CD3)2SO), 20 400 MHz] d 0.73-1.67 (m 13H),

2.76-2.87 (m 2H), 3.73 (d, , 4.07-4.14 (m |H),

4.14- 4.18 (m_4H), 4.24-4.26 (m |H, 4.48 (s, 2H),
compayind 3vag @biaged) asithe secorsl duiig dingterepner. SHAMRZ/(TRES Q00 MHz): §

0.0, 9f§2$§§§2c)%fr?§§31)[ %%gézﬁ;‘,’&%ﬁi {1, 455, 48, F530 %, 4.60-

4.6%] (1|ii]; ?E)Iz g§(?1| @ o)) weboa 21y, lBemazash el 7P 686)s, AH)YADOYY, &), 7.12-
7.2¢ ﬁmf YR SIneAY (. 2o N S84+ 75, /-83-(¢) 1EDh 828y LB et yI ) ani

noj - 2- phenyl acetyl }-L-serine
{4-1(217?,31?)-3-{[2-(2, 3-di hydro-1, 4- benzodi oxi n-6-yl)
- 2-oxoet hyl Jthio}-I-(4-fl uorophenyl)-4- 30
oxoazeti di n-2-yl ] phenoxy} acetic acid_(22 ng, 0.042
Exqmal%)ﬁ N- et hyl nor phol i ne (12 m, 0.11 nmmol), TBTU (15
ng, 0.046 mmol) and r - butyl
-[(2i ?)-2-am no-2- phenyl acetyl]-(9-(fe r -
N -(%f(?Rl)i*'R)-?&{a[ﬁ& at 3 of 22 lﬂj:Z-a,%ﬁanmdﬁxbaol-\ﬁgﬂ)sz&gd%ky%ﬂlyl]thio}-1.(4.
net chl orJ.de and the reaction m xture was
i BpPiai R srossfiaize absoapediar ot Tmelabsrydhalumine
evapor at ed under reduced pressure and formc acid (2
m) was added. The m xture was stirred for 16 h. at
roont enperature and at 50 OC for 4 h. The sol vent was

e T T S T A T T B—
sepfrdtion ) aiid m&m[mm-{p-@fB-mbali_oye@lss@}?gkfl%%&{yaetflgzl]thio}-1-(4-

15 mn, The reaction m xture was stirred

fluorepdisnylerrogrsiiden-arvdlpheroxy hasstypletyoyi-8 ¢ ypiphenyéBhelaninve (Example
' it I ' te byff 0:6Q) .. ..
2) QP U000 b AIBALUAGRR) SRU R ol i Bleriea m

Exaaipiai Theeitlel cohgoaadipas oitainéd HENVRIR BO0IsWz00 Mﬁ%— 89)75-0.96 (m,
2.8-2.9 (m 2H), 3.2-3.3 (P%n IH), 3.45-3.5 (m |H), |

2H)4 1861520 %rpa 3H, 524-4.37| (B, 2H), $8-1477 (m5 685 3.81-2198) (m, 2H), 3,80 (d,
5 (45 ; - T 16H)., .8

21 g.?? (Iiﬁ)ﬁi) b e }ﬁ?,}%,%éa;%p,eﬁgg-ztw o e 8ty (@185 556 (@, 1m),

5.9 ®) QH),@&-éﬁéxm, 2M)] @8% lZs 214%2{ 7.@62,(8,29H)|357[1(1P?/.m3(m, 2H), 7.21-7.28 (m,

=4 - 0- Qe I OXI N- O- -
2H)§%ﬁ§&4§;@z gtl%gﬁlis%gf ’%?%t} -D;'Il-( 4-f1 uor oyphenyl ) - 4- ox0- aze

tidin-2-yl]-phenoxy}-

Example 13
N-({4-[(2R,3R)-3-{[(2R or §)-2-(1,3-benzodioxol-5-yl)-2-hydroxyethyl]thio}-1-(4-
ﬂuorophenyl)-4-oxoazetidin-2-yl]phenoxy}acetyl)glycyl-3-cyclohexyl-D-alanine

The diastereomeric mixture of  N-({4-[(2R,3R)-3-{[2-(1,3-benzodioxol-5-y1)-2-
hydroxyethyl]thio}-1 ~(4-fluorophenyl)-4-oxoazetidin-2-yl]Jphenoxy }acetyl) glycyl-3-

cyclohexyl-D-alanine 12 mg, 0.017 mmol) was separated as described in Example 12. The
title compound was obtained as the second eluting. H.NMR (DMSO, 400 MHz): § 0.76-0.96
(m, 2H), 1.05-1.21 (m, 3H), 1.24-1.37 (m, 2H), 1.41-1.72 (m, 6H), 2.84-2.94 (m, 2H), 3,79 (d,
2H), 4.18-4.26 (m, 1H), 4.27 (d, 1H), 4,52 (s, 2H), 4.59-4.66 (m, 1H), 5.07 (d, 1H), 5.56 (brs,
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acetyl am no) - acetyl am no] -propionic acid To a sol ution
{4-[(2R 3R)-3-[(R or
W®00848729B- di hydr o- benzo[ | , 4] di oxi n- 6-yl) - 2- hyRPEDSE2D61§00766
I sul fanyl ] - - 68.-
-(4-1l uoro phenyl) 4 oxo azet| d| n- 2 yI] phenoxy} - acet
nm.) was added

11 S&ﬁC@? ogP-63 654 % Gy 655 (ﬁmHII): e (e 2RI o278 (tne2H), 7.21-
724 £ 9 7%6@22;'@3;?'05 208 TERY, 637 (0. 115 mml ). The

turé enperature before
(R)-2-(2-am no-acetyl am no) - 3 cycl ohexyl propi oni ¢

acid §39 ng, 0.171 mmol) and |ithiumchloride (100 ny,
Exan ) were added. The reaction m xture was
(84| 3
N R, e Bt S0Pt O e 1o
fluavaphenylp4-okpazetidin-2¢liphsndty}acetyl) gy eyl S-evbohesyl-Didahiby

preparative HPLC using a gradient of 20-50% MeCN in a
0. 1M ammoni um acetate buffer as eluent. Freezedrying

To ?ﬁolﬁthéh mﬁ[w%ﬁ @R§J3qg§ 5@ ékfﬁhg;td?g ldﬁ§érf28§ilo§fn961¥5t2- ;gd‘éﬂMﬁuo} -1-(4-
ﬂuq;pghengl)gﬁa@agfgldqm}z }Q]gpenqu}’az:egd ;1012}6)) bZQ 212028 @dnoInfMethod 29) in

DM?—% Jn.l? ‘WZAZ iaéi?ed,sﬂl E%etla)églorqh’(qfihe mg) Q?rﬂ,{%%lo)(}_f&nhowgg by the addition

of364 aﬁhmr@ﬁleﬁ@n (OZ)H}S Goiﬁnﬁncaﬁax{drrmtﬁ)(o 012 %4@ 63@%1&60 After 2h, the
1ntemd1@te[321 %hghlpgpp[hegﬁegp)@gl glehigmpherlgf)l {4- [(ZR@R) 3- {[2 (2,3-dihydro-1,4-
ben Cﬁ%}%lﬁ %;)fii 9&%9%91]&1%]}2 PJ(JL ﬂ%l)lcgpﬂéﬂ}p) 9 o&hgzeadllﬁyéj yﬂfp(l)( noxy} acetate)
hadIbeémﬁm’machr@l-ypﬂeihyyc)leltbxgkb-zﬁa‘txﬁhe (010102, wtd%pimepwa jiéi et chloride
(0. Oéé |gn{) Sz M?lg (gi‘lgg g%g i@%{ﬂ?{ﬁung;vgg lallg\%cy roI S%II‘ 2tcrlogm-|;gmgerature for
1h. ﬁlett;’an&Z(ﬁn}j Iv&b}é %Qed%né%& b bl QBN B 03025 ¥ 858 Yamol).

FUHI co(merfslloum thegioensdondipgelavhalzetd len oBtajdefl withem S xyihutas. €the

misie S B e ereeho e HPIG, BGE At O PR aGN in 0.1M

NHIWAC Buf@4OFRBRI dryinkhg pﬂ}exﬂrélﬁl%ny\@ﬁfoﬁédl fe@Rsik Q. "BANVIRT(ED,),S0),
roomtenperature before (R)-2

400MHahe AF3de®t (.t od- 7@—237c(nnét'hy3 TH(, PE) ot BT Ad 4(Gh, L), 4.14-

18R 35O 200 A4 S0 £ g EREN R0 . .0

7.33@h, UtlED))17.88.9. 90Uk, THBXR. 20L8.24 (m, 1H).

Example 15
N-{ (2R)-2-[({4-[(ZR,3R)-3-{[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2—hydroxyethyl]thio}-1-
(4-fluorophenyl)-4-oxoazetidin-2-yl]phenoxy }acetyl)amino]-2-phenylacetyl}-L-serine

{4-[(2R,3R)-3-{[2-(2,3~dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]thio } -1-(4-fluorophenyl)-4-
oxoazetidin-2-yl]phenoxy}acetic acid (22 mg, 0.042 mmol), N-methylmorpholine (12 ul, 0.11
mmol), TBTU (15 mg, 0.046 mmol) and zerz-butyl N-[(2R)-2-amino-2-phenylacetyl]-O-(tert-
butyl)-L-serinate (22 mg, 0.063 mmol) were added to methylene chloride (2 ml) and the
reaction mixture was stirred for 2 h. at room temperature. The solvent was evaporated under

reduced pressure and formic acid (2 ml) was added. The mixture was stirred for 16 h. at room
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preparative HPLC using a gradient of 20-40% MeCN in a
0. 1M ammoni um acetate buffer as eluent. Freeze-drying
w@boobha77pur e fracti ons gave the desired producPCT/SEXDNNROT66
(DMBO, 500 MHz): d 0.88 (s, Yd. 2.80-2.92 (m 2H),
3.80 (d, 2H), 3 99 (d IFD 4 19 (s 4H), 4.28 (d,
IH), 4.52 (s, . 4-4.61 (m I1H, 5.04 (d, IH,
temperpiurg apd ay 3 %f—fbr 4 15 T@ssfrlvelzt Wah evapgrated amdvceﬂgvrqmre and then co-

eva?gpateidﬁsr@lg) g)zvﬁeéz é&l% ’fcwh’e rgs gﬁfé&a %dé%ﬁ@nbl (] n%? and 1218 aBH4 (26 mg,

0. 34 B)m@l) fvas b@defl4tuking RS 3Mh - B 1(eEbtﬂih mixture was stirred for 2h. at room
Di hydro-benzo[ |, 4] di oxi n-6-yl)-2-hydroxyet hy
ten}pgmtlfrg ﬁ?‘% Jras then purified by preparauve HPLC using acetonitril/ammonium acetate

bUffef Q‘ﬂQ Bd))uig ﬂlfﬁp lc})ﬂéi‘]“t&gﬂ rr‘%t%ﬁg tenltyg?}x 1;edqg gg&xrg&e ‘Ele compound.

yl am nd) - acetylam no] - ¢ acl
solutlon of (4-[ (2R, 3R) - 3[(Ror
& 3-di hydr o- benzo[ | , 4] di oxi n-6-yl)-2-hydr oxyet hy

(8- MRa‘iWIl\]ﬁIZI m@ﬂ@bw@aémymzama (e & H) . 46-2.5y(0d, 1), 4.2 (s,

amf I, SosLle, 603 105 0,030 tmnl) 1 B L8 S 1

(bsami) gBTW, (A3 ng, 0.040 nmol). The m xture was stirred
for 30 mn at RT before (R)-2-(2-am noacetyl am no) -
3-net hyl -butyric acid (8 ng, 0.038 mmol) was added.
After 16 h, the reaction was quenched by the addition
of water (1 nlL). This solution was purified by _
preparative HPLC using a gradient of 20-40% MeCN in a
0. 1M ammoni um acetate buffer as eluent. Freeze-drying
of the pure fractions gave the desired product. 1H NWR

Exdr RQ 500 MHz): d 0.76-0.84 (m 6H), 1.95-2.06 (m

, 2.81-2.92 (m 2H), 3.79 (d, 2H), 3.93-4.01 (m

(R)+3—§chMhQ?Q’l-(Zs[2 @HxW; [(ﬁR,ZR)-@dL(RIdsI)S) 242582 dihydré@benzo[1,4]dioxin-6-yl)-

2oy R fnsii]-o-Hudio-hanyhioxgiapeidh nz?oylg%?nm}-
ace%ﬂﬂmm?y)%etgflg}%gf)rbw #pibmic acfdP-7- 74 (m 1H), 8.26-8.33

e

ng conpounds coul d be prepared by
the procedure of Exanple 14, but wherein different
protecting groups may be used. CH2CH2 H CH2C6H5- P- OH H
HF
To a solution {4-[(2R,3R)-3-[(R or S)-2-(2,3-dihydro-benzo[1,4] dioxin-6-yl)-2-hydroxy-

ethylsulfanyl]-1-(4-fluoro-phenyl)-4-oxo-azetidin-2-yl]-phenoxy} -acetic acid (60 mg, 0.114
mmol) in DMF (2 mL) was added 4-chlorophenol (15 mg, 0.117 mmol), N-methylmorpholine
(75 pL, 0.682 mmol) and TBTU (37 mg, 0.115 mmol). The mixture was stirred for 1 h at
room temperature before (R)-2-(2-amino-acetylamino)-3-cyclohexyl-propionic acid (39 mg,
0.171 mmol) and lithium chloride (100 mg, 2.36 mmol) were added. The reaction mixture
was stirred at room temperature for 13 h and then at 30°C for 3h. The reaction was quenched
by the addition of water (2 mL) and the resulting mixture was purified by preparative HPLC
using a gradient of 20-50% MeCN in a 0.1M ammonium acetate buffer as eluent. Freeze-

drying of the pure fractions gave the desired product.

'H-NMR (DMSO, 400 MHz): & 0.70-0.95 (m, 2H), 1.00-1.73 (m, 11H), 2.80-2.92 (m, 2H),
3.77(d, 2H), 4.12-4.24 (m, 5H), 4.27 (d, 1H), 4.51 (s, 2H), 4.54-4.61 (m, 1H), 5.04 (d, 1H),
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CH2CH2 H CH2CBH5-P-CN H H F CH2CH2 H CH2CH2CH2NH2 H H
FCH2CH2 HCH2 - 2 r i2(_H 2NH2 HH F CH2CH2 H C( CHs)

w@ids/187787 F CH2CH2 H CH2CH(CHs) HH F H PCT/SE2006/000766
CH2CH2CH2CH2N(CH3) 2 H H F H2 HCH28C(CHs) S HHF (-
H2H2HCHZCHZCHZCHsCH2 CH3 HF CH2CH2 H

H H HOH2CH2 H CH2CBH5-P-OH H H H CH CH H
3. 5%:9@613@35152@8 HOm, OSSR 0348y il Heboy T 284(tr 44DHZ. 3¢- 7482 G, 21,

H2wH2 H CH2CH2CH2NH2 H H H CH2CH2
73%%—%%%%{@)2 HHHCHCH H CH2SC(CH 3)3 H H
H CH2CH2 H CH2CH2CH2CHs CH2CH2CH2CH3 HH CH2 H H
C(CHs)3 HH H CH2CH2 H CH2C6H5 H H C!' CH2CH2 H
CH2C6H5-P-OH H H O CH2CH2 H CH2C6H5-P-CN H H d
Exdd H cycl ohexyl HH d CH2CH2 H CH2cycl ohexyl H H
- CH2 H CH2CH2CH2NH2 H H d
(R)-2-[2~(2-{4-[2R,3R)-3-[(R or S)-2-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2-hydroxy-

ethylsulfanyl]-1-(4-fluoro-phenyl)-4-oxo-azetidin-2-yl]-phenoxy}-acetylamino)-

acetylamino]-3,3-dimethyl-butyric acid

To a solution of {4-[(2R,3R)-3-[(R or S)-2-(2,3-dihydro-benzo[1,4]dioxin-6-y1)-2-hydroxy-
ethylsulfanyl]-1-(4-fluoro-phenyl)-4-oxo-azetidin-2-yl}-phenoxy}-acetic acid (19 mg, 0.036
mmol) in DMF (1.5 mL) was added N—methylmorphohne (10 pL, 0.089 mmol) and TBTU
(13 mg, 0. 040 mmol). The mixture was stnred for 30 min at room temperature before (R)-2-
(2-amino-acetylamino)-3,3-dimethyl-butyric acid (7 mg, 0.037 mmol) was added. After 16 h,
the reaction was quenched by the addition of water (0.5 mL). The solution was purified by
preparative HPLC using a gradient of 20-40% MeCN in a 0.1M ammonium acetate buffer as

eluent. Freeze-drying of the pure fractions gave the desired product.

'H-NMR (DMSO, 500 MHz): 5 0.88 (s, 9H), 2.80-2.92 (m, 2H), 3.80 (d, 2H), 3.99 (d, 1H),
4.19 (s, 4H), 4.28 (d, 1H), 4.52 (s, 2H), 4.54-4.61 (m, 1H), 5.04 (d, 1H), 6.71-6.81 (m, 3H),

6.95-7.02 (m, 2H), 7.11-7.19 (m, 2H), 7.20-7.27 (m, 2H), 7.34-7.40 (m, 2H), 7.69-7.78 (m,

1H), 8.26-8.32 (m, 1H).

Example 18
(R)-2-[2-(2-{4-[(2R,3R)-3-[(R or S)-2-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2-hydroxy-
ethylsulfanyl]-1-(4-fluoro-phenyl)-4-oxo0-azetidin-2-yl]-phenoxy}-acetylamino)-

acetylamino]-3-methyl-butyric acid
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CH2CH2 H CH2CH2CH2CH2NH2 H H O CH2CH2 H C( CHs) 2C6H5 H
H.d CH2CH2 H CH2CH(CHs)2 H H O CH2CH2 H CH( CHs) 2
WEMB6HBTY7 CH2CH2 H R2 1R = CH2CH2CH2 H R2, Rd= BUT/SERGHB0766
H CH2CH2CH2CH2N(CHs) 2 H H C CH2 H CH2SC(CHs)3 H H
d CH2CH2 HCH2CHZCH2CHSCH2 CHCH3 Hd CH2CH2 H
H CH2CBH5- P-OH H H CH3 CH2CH2 H

To SRBEAPB OPA SR, AR G RGBT S tioring oL LG 51).2- Ry

R Y s R RS

mno{)GHHMEFHS n&)—iwﬁ-ﬂid@ﬁ-lﬁ(jhﬁthlyﬂxﬂﬂ@ﬁ?bil&)CZS lplLJ'b s nﬁa‘r@%ﬂd TBTU
sz H H CH3 CH2 CH(CH 3 CH3
(13 é@&%@ﬁ?‘lﬂw b @ﬁuremsz»mmszd ﬁw 3|q TR, R @pﬁg@@mm@mno-

ace o CHs) A %%%)@O%%%@% éﬁé)c%e reaction

wasqugrshed by the addition of water (1 mL). This solution was purified by preparative

HPLC using a gradient of 20-40% MeCN in a 0.1M ammonium acetate buffer as eluent.

Freeze-drying of the pure fractions gave the desired product.

"H-NMR (DMSO, 500 MHz): § 0.76-0.84 (m, 6H), 1.95-2.06 (m, 1H), 2.81-2.92 (m, 2H),
3.79 (d, 2H), 3.93-4.01 (m, 1H), 4.19 (s, 4H), 4.28 (d, 1H), 4.52 (s, 2H), 4.55-4.61 (m, 1H),
5.04 (d, 1H), 6.71-6.81 (m, 3H), 6.96-7.02 (m, 2H), 7.11-7.18 (m, 2H), 7.20-7.27 (m, 2H),
7.34-7.40 (m, 2H), 7.65-7.74 (m, 1H), 8.26-8.33 (m, 1H).

The following compounds could be prepared by the procedure of Example 14, but wherein

different protecting groups may be used.

o R 1'{4 0]

o OH o N

C g@ e

\ S R2

N,
o) O\
Fe

X R1 R2 R3 R4
CH,CH. H CH,CgHs H H
CH,CH, H CHyCgHs-p-OH H H
CH,CH, H CHoCeHs-p-CN H H
CH,CH, H CH2CH,CH,;NH, H H
CH,CH, H CH,CH,CH,CH,NH, H H
CH,CH, H C(CHg),CgHs H H
CH,CH, H CHyCH(CHa)» H H
CH,CH, H CH(CHj3), CHjs H
CH,CH, H Ra,R4= CH,CH.CH, H R2,R4= CH,CH,CH,
CH,CH, H CH,CH,CHxCHaN{CHS3)» H H
CH,CH, H CHgSC(CHas)3 H H
CH,CH, H CH2CHCH,CHj3 CHxCH,CH,CHj4 H

CH5CH, H CHCgHs H H

oy
o

MT T T



CH20H2 H C(CHs)3 HH CH3 CH2 H CH2C6H5-P-OH H H F CH2
H CH2C6H5-P-OH HH F CH2 H CH2C6H5-P-CN HH F CH2 H
weywbosmsyl H H FCH2 H CH2CH2CH2CHs CH 2 H2C HMWE/BED04/00766
F CH2 H cycl ohexyl HH H CH2 CH2cyci ohexyl HH H CH2
H CH2CH2CH2NH2 H HH CH2 H CH2CH2CH2NH2 H H H CH2 H

C(CHs)CsHsHHHCI—|2HCH(CI—ls)2HHHCI—|2HH H
Cehpay oy 2ﬁ6"|qut9|2H 2 ' 4=H ~H2 H2 HM H H
g 4= CH2 CH2 N cHocHecHe CHs)2 HH H CH2 H
G OH H HH CH2 CHs) 3 HHHICHR2 HCH H H
C CH2 HC(CHsY 3 HHH H H
F(ﬁ_ﬁar atl on of st terial for the above H H
C oy ﬁ c,aH SN, H
CEE 4 {(2/’? 3J?) -1 |_f ‘fqau%rophenyl) 3- E(S ni tropyn{j din H
C C H
ordory,! ) di thi ﬂ] 4- OWéﬁEdkﬂ% H H
CM dpghenoxy) gcetyl ] y;gm -methy -D Véhl ne To a 4 H
cagHyt i on of yr 'bUtH/|R4_ CHoCH2CH; R2R4=CHCH,CH,  H
cheHx( 2i 2, 3i R) - | -(%Hawarggth(EH) 3- [(i‘Hnltfopy“ - 2 H
CylQHdi t hi o] K- oxoanebCcMHy;2- VI }phenoxy|-) acetate (Mgt hod H
CB)CHz0. 250 gH 0. 448&HyBBLQH,CH, di chl mr-embhlm (5 H H
CH,CH, H C(CHa)3 H H
CH,CH, H CHaCgHs H H Cl
CH.CH, H CH,CgHs-p-OH H H Cl
CHgCHg H CHQCeHs-p-CN H H Cl
CH.CH, H cyclohexyl H H Cl
CHoCH, H CHacyclohexyl H H Cl
CH,CH, H CHoCH,CH,NH, H 'H Cl
CH,CH, H CH,CH,CH,CH;NH, H H Cl
CH.CH>» H C(CHj3),CsHs H H Cl
CH.CH, H CH(CHz)s H H Cl
CH,CH, H CHoCH(CHy3). H H Cl
CH.CHj, H Rs,R4= CH,CH,CH, H R2,R4= CH,CH,CH Cl
CH.CH, H CH,CH,CH,CH,N(CHg), H H Cl
CH.CH, H CH.SC(CHj3)s H H Cl
CH.CH, H CH,CH,CH,CHj4 CH,CH,CH,CHj43 H Ci
CH,CH, H C(CHg)s H H e
CH,CH, H CHoCsHs H H CH3
CH.CH, H CHyCgHs-p-OH H H CH3
CH,CH, H CH,CsHs-p-CN H H CH3
CH.CH, H cyclohexyl H H CH3
CH,CH, H CHacyclohexyl H H CH3
CH.CH, H CH,CHoCH,NH, H H CH3
CH,CH, H CH,CH,CH,CH,NH, H H CH3
CH,CH, H C(CH3)>CsHs H H CH3
CH.CH, H CH(CH3), H H CH3
CH,CH, H CH,CH(CH3), H H CH3
CH,CH, H CH(CHs3), CHj H CH3
CHgCHg H Rz,R4= CHQCHZCHZ H R2,R4= CHQCHgCHg CH3
CH2CHa, H CH,CH,CH,CHoN(CH3), H H CH3
CH.CH, H CH,SC(CH3)3 H H CH3
CH.CH, H CH,CH,CH,CH,4 CH,CH,CH,CHj H CH3
CHCH, H C(CH3)s H H CH3
CH, H CH,CgHs5-p-OH H H F
CHg H CHngH5-p-OH H H F
CHg H CHgCeHs'p‘CN H H F
CH, H cyclohexyl H H F
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m ) was added trifluoroacetic acid (1 g). After 2h,
full conversion to the correspondi ng acid was
wo@bioaisser The reaction m xture was concent r at BAI/SE2006/000766
give the acid as a yell ow soI d. To a solution of this
acid and N-nethyl nor phol i ne (8’ 177 g, 1.755 mmmol) in
(4 m) under an at rmsphere of mtrogen was added
U (0.183Mg, o. G Ha Af t er HI ycyl - 3- netthyl -
aline tr{fluorg l@Zsalt (I\/lethod 10)(O 159

t w&Sh al | owed t
—ng(‘? egc :?nvvas qﬁengﬁm?g%ﬂgﬁh’em"z

fl ve LC of the
ture usi pg an O 50% 1M N
bu-?f erfoll ovved by rzggie r§/| ng or%% ?QFE?@%“ ons

af forded the desired conpound, nmlz: 672.6 (M+ 1).

ByMR [ (CDs)2S0), @ngz] d 0.88 (s, gH), 3.80-3,p4

OW, 2H), 4.Q2-4. OGH B I 4. 49-4. 67 (m 3H)

©rg1-5.26 (m | H) ,clechinlcdd (m 10H), 7. 79- 7. 81 Cm

IaHy, 7.95 (Hd, | Hoeycléhezyd-8.32 (m | H) .y

ISHe{ 4- [ (2/ ?H3/ ?) - BHpRiohbxyB- benzodi oth 5-yl)-2- hy.plrox

Wb hyl ] t hi ob- |-(4-cfH2mamNapy|) 4- H

&kbazet i di nH2-yl ] rﬂf&ﬁda@ﬂaadmml )glycineg To a sti rn-ed

&bk ution ofH{4-[( Z3(@HB.CeHs H

k%s {[ 2- (1 H3- benZBUCYA0I| - 5-y| ) - 2- oxoet hyl ] t hi o}-IH(4-
or ophenyll) - 4- o@h%(@*‘d)zn 2 yl ] phenoty} acetic &tid
thod 7) P08 ny,CHC zmmlb in DCM €46 n) wereH
ded i V- mefhyl no TPH "(2@ @ m 1, 1. 1% noIRR,;R4= CH,CH,CH,

£t-butyl glycin 'FJ;F(!!I‘ZB GH9de (102.3 ny, 0.6%
E’ﬁﬁl) and TBTU (1 0.56 mmol ). Hrhe reactloh*

gture was,stirr 2?’ jent te overnr

2 formation of n‘edl ategﬁeﬁ[‘ Hﬁ@]‘
|V§({4-[(2i.,3i?) ?3[)32 (1, 3-benzodi o 5-yl)-2- Sixoet
hylJthio}-I-(4-fl uorophenyl ) - 4-
oxoazeti di n- 2-yl ] phenoxy} acetyl) glycinate confirned.
Mz: 623.88 (Mt ) and 621.84 (M1). The sol vent was
renoved under reduced pressure and the residue was
PreR@st R | pad and eluted with
DClertg?)g%:} %r}nﬂ &It@g‘%&%aef(% e|Bons wer e
concentr at ed under reduced pressure The crude oil

di | (6 and TFA (4
N R AR o BRSO S -l n T -Bey b A azetfin-2-

1 h e title conpound was
YUPHRLORDAy IRy 12 KE 9$llﬁehand 565. 70 (M1). The

sol vent was coevaporat ed

r for 10Hm' nut

|t|on of ,wat er

T MTmT T

IIIIITITIITITTIIITILTIIIX

To a solution of tert-butyl (4-{ (2R,3R)—1—(4-ﬂuorophenyl)-3-[(3—nitropyridin-2-y1)dithio] -4-
oxoazetidin-2-yl }phenoxy)acetate (Method 6) (0.250 g, 0.448 mmol) in dichloromethane &)
ml) was added trifluoroacetic acid (1 g). After 2h, full conversion to the corresponding acid
was obtained. The réaction mixture was concentrated to give the acid as a yellow solid.To a
solution of this acid and N-methylmorpholine (0.177 g, 1.755 mmol) in DMF (4 ml) under an
atmosphere of nitrogen was added TBTU (0.183 g, 0.570 mmol). After 1h, glycyl-3-methyl-
D-valine trifluoroacetate salt (Method 10)(0.159 g, 0.526 mmol) was added. The reaction was
allowed to stir for 10 minutes after which it was quenched by the addition of water (1ml).
Preparative HPLC of the mixture using an eluent of 0-50% CH;3CN in 0.1M NH,OACc buffer
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wi th toluene under reduced pressure. The residue was
di ssolved in nethanol (8 nml) and sodi um borohydri de

w@ 1®8/18779m, 3.40 mmol) and the m xture was stiPCESEF006/000766
40 m nutes. Ammoni um acet at e -(,200 ng) was added and
the solvent was renoved undér reduced pressure. The
residue was purified with preparative HPLC on a C8

follewed ki freepg dryime 6 puigrfrachiony affiirded the dosire@otupoBid. ¥6/keE12.6 (M +

D. FINRUDTED. i Ml 85 a3 SRk Ehke. 7 906 . 1m0,

44910681 (nd, 8 B T4we7 uo R nom | 41y, 995 (dd, 1H),
T B T T WA TIPLREL BB Y 05 o 10
8.2PERE (MhéHdr gani ¢ phase vvas passed through a phase

separator and concentrated under reduced pressure. The

resi due was dissolved in MeCN and water. After

| yophilisation, the title corrpound was obt ai ned. H NWR

400 MHz, DVMBO-d ) : 2.78-2.89 ( ;%4376d2|—|)
N -(&1 -HERBR)s3- {[81(143Pbenzadm901¢%yl)24-51ydmxs 1thio}- ky(d-fldprophenyl)-4-

oSy e g 1 5,57 (0%, 11

6.96 (d, 2H), 7.08-7.16 (m 2H), 7.18-7.24 (m 2H),
7.34 (d, 2H), 8.34 (t, IH. Mz: 567.52 (M1).
(45)-3-{[(4- Met hoxybenzyl)thi o] acetyl }-4-phenyl -1, 3- ox

I
To ?az%ltthH ns@u@&mﬁo di( %a S?egﬂés Ry 3)5&1583110%@;@5-(2@@1 %Wuthlo} 1-(4-
ﬂuoa@;dlegylx)-érpm@tldi\m Nyl]ﬂlwb'bdwkgllacﬂir (:Mdﬂhom7d e08D4g, O@lllmmol) in

Dol (i, my"Hest 2 &mofnelarmbo e CRROCHL 05 aebB bt etveinate

hydfd?chlo'ﬁﬁe mlomBeﬁlg, 01 fnfﬁclﬂaﬁ’éﬂel‘BTUZmes@Zﬂﬂ ' @'5@0&%1&1)1 Fhe reaction

6.1 nbl) was added and the m xture vvas stirred
mlxgjé% fiap shgy attm@emtdﬁmaeramﬁ‘semfgh‘e T ommagionm the 1ntermed1ate tert-

oul L Bl RS OB AP g«
oxodzelijlin- Zhl]ﬁheﬁfoﬁ?}ﬁéé@l)giyelﬂatd tenfaarEaoMmAl. 623@8%&& GhAEB1 .84 (M-1).

200 MHz): d 3.46-3.59 (m 3H), 3.74-3.76 (m
Thego nhwg%re(a}ﬁvefi H)lderége@g:e(l‘presgu@ agd gha-gesidpe{pas gasggd ghrzuggh a short

sﬂlc(ﬁ;gel lZDEg :ang. @?‘%qﬁt ?%ﬁ/ﬁgﬁ;ﬁ% ﬁ.Z?E%ttey?dlljeétegi%ac jons were concentrated
und¢r4re{i(ldeki’@redsux[e( Zl“hé Etode ofdh©r8y B g way digsdl (ed-inEitaxphaan z2nd TFA (4
ml) as aldc(lgd and tﬁe mix 1(e4v§lzxs_ szti_rred for 1 hour. The formation of the ketone of the title
compound was confirmed. M/z: 567.74 (M+1) and 565.79 (M-1). The solvent was co-
evaporated with toluene under reduced pressure. The residue was dissolved in methanol (8
ml) and sodium borohydride (128.6 mg, 3.40 mmol) and the mixture was stirred for 40
minutes. Ammonium acetate (200 mg) was added and the solvent was removed under reduced
pressure. The residue was purified with preparative HPLC on a C8 column, UV 240/260 nm.
A gradient from 20 to 50 % MeCN in 0.1M NH4OAc buffer was used as eluent. The pure
fractions were collected and the MeCN was removed under reduced pressure. The remaining
water solution was acidified to pH 1 with HCI (IM) and extracted with DCM. The organic
phase was passed through a phase separator and concentrated under reduced pressure. The
residue was dissolved in MeCN and water. After lyophilisation, the title compound was
obtained. H-NMR (400 MHz, DMSO-ds): 2.78-2.89 (m, 2H), 3.76 (d, 2H), 4.22-4.25 (m, 1H),
4.49 (s, 2H), 4.55-4.64 (m, 1H), 5.01 (d, 0.5H), 5.03 (d, 0.5H), 5.52 (bs, 1H), 5.90-5.94 (m,
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0x0- 4- phenyl -1, 3-oxazol i di n-3-yl ] propyl } phenoxy) acet at

e Tid (IMin CH2A 2, 12.6 nL, 12.6 mvDl) was added to
w@:2®el1st7pon of tetrai sopropyl orthotitanate (1PQESEA006/000766

4.2 mol) in CH2A 2 (80 nl) _khel d at OOC under inert

at nosphere. The m xture was stirred for 15 m nutes,

t hen (452 - 3- [((}4- net hox benzyl}%t hi o] acetyl }-4-phenyl |,
2H)36 4R, 61 vahi 24126 §A &3, (LBt 13l (B2 H)67.68g. 16608 2ioT. ) 87i@4dmy 2H), 7.34

. 2¢l dr opvi se over 30 m nutes and

(d’ﬁ%gf%%x(g’ﬁl?{g%%%??is?gggg}or ten minutes. Then

tert-bxxyl (4-{()-

-f1 uorophenyl )i m no t hyl } phenoxy) acet at e ( Met hod
(45%31[@Msaﬁlog,yb%éyétwgftgﬁn*ah@&b@gaqo@dlm@)owas
added dropvi se over 30 minutes, the m xture was given
-400C and stirred for 20 m nutes. Ethyl diisopropyl
[(4-Mreithox ybSnzg1)iio]adZicGicitn@l3) g ionl 2dnol) waH-AiGlovadds dagGEGC], (40 ml)

oAU S L A B A0 R L1
(din%egl%QQiﬁ@ﬂ@ﬂiﬁes@MﬂP,aﬂ.@g, 129 l_rg%))le?%kge %&Wa}id Q{e\étggéﬁrgg@s stirred

nperature over two hoUurs. ) was a
for 3hminttss: (9)e(wdsPhenik-2-enadodidineoe (1,0 gt @3 nail) weopadded and the mixture

t rature and the t,r act twice with djethyl
wassFBR S HEC eBRE RS R P E o ok Vi delsrentoated under
redwad @ressite e pldMdMh) flaRthesnaestapRy E9xUEIOMAC 8:2 then 1:1). This
reducedpressure. The crude product was dissolved in

affopgadithe Hile serapetindof f - whi t e precipitate formed.

M LRI Tas A, 194 G SRR g 0,
4.6B(t8T £ 8,8 BE)LH)45.38(52 (o) LE)A6 48 4067 £ 816 HeLIPH) 57.04 &d, 7 = 816 Hz, 2H),
7-32_2-?69)93;§H5.m IH), 6.4-6.6 (m 2H), 6.7-7-4 (m 15H).

(4-{(23?,3/?)-1-(4-fl uorophenyl)-3-[(4-methoxybenzyl)t
hi 0] - 4- oxoazeti di n-2- yl}phenoxy)acetate r -Butyl

tenfmnyl_('(ﬁﬂkl-l{[(Mﬂrﬁtnzghapyziwh))hm[ﬁbinequ(ynenm)hmwam;s-[(45)-2-
t hi o] - 3; 0X0- 3- ) - 2-
"X%&Bﬂ;‘z}‘)’hﬂ&%ﬂ@ﬁ%{ﬂéﬂgE}F?H}‘.‘}R‘@Dm)ﬁ‘f%ﬁ?| } phenoxy) acet at

e (Method 4) (9.3 g, 13.5 Mol ) was dissolved in dry
tol uene (500 nlL) and heated to 900C under inert
. atnosphere. N OBis( trinethylsilyl)acetam de (BSA, 9.9

. . I i, Xt ur.e.was irred
TGO OIRIE 1k SE, PSS ot B E PR GhkShten
orthatidnite {124 wily, Ml il CH,Cl, (80 mL) held at 0°C under inert atmosphere. The
mixture was stirred for 15 minutes, then (4S)-3-{[(4-methoxybenzyl)thio]acetyl }-4-phenyl-
1,3-o0xazolidin-2-one (Method 3) (6.0 g, 16.8 mmol) in dry CH,Cl, (60 mL) was added

dropvise over 30 minutes and the mixture was stirred for ten minutes. Then tert-butyl (4-{(E)-

[(4-fluorophenyl)imino]methyl }phenoxy)acetate (Method 18) (11.1 g, 33.6 mmol) in dry
CH,Cl, (60 mL) was added dropvise over 30 minutes, the mixture was given -40°C and
stirred for 20 minutes. Ethyl diisopropy!l amine (5.8 mL, 33.6 mmol) in 20 mL CH,Cl, was
added dropvise over 20 minutes and the mixture was stirred at -40°C for 90 minutes . The
mixture was then given -78°C, added isopropanol (50 mL) and slowly given room
temperature over two hours. HyO (100 mL) was added and the mixture was stirred for 20
minutes at room temperature and then extracted twice with diethyl ether. The combined

organic layer was washed with water, dried (MgSO,) and concentrated under reduced
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fluoride (TBAF, 1 g) was added. The m xture was
stirred at 450C for 24 hours. After cooling, the
WwWOorRRobasE9IMas concentrat ed under reduced pressupPEr/saEad06/000766
purified by flash- chromatogra,ghy (Hex : EtOAc 6:1 then
5:1 then 4:1). This afforded ‘The title conpound.
1H NVR (CDC 3, 200 MHz): d 1.5 (s, 9H), 3.7 (s, 3H),
pressurg. The Cryd prqlugt \(/@ﬁ d1g|q}vedgn me(}@nolzcu&ip ane)ff}wmt@p(empltate formed.

i ot 2

'H- NNRZCDClsd Bﬂml\/ﬁiz)% 0Xqe28) 8i66(%-11) 3.8k 30 Y4, a¢al AR 4/4-4.6 (m,

(2
4H)R%| #KIFL %I{il PruER-JERe G160 60 D ATt T dEY | ) t hi o] - 4-

oxoazeti di n-2- yl }phenoxy)acetate (Method 5) (2.54 g,

4.86 mmmol ) was dissolved in CH2A 2 (60 nlL) and given
tert(B]ityb@iel{céZRj?»Re-rlt(4aﬂlum-9phai3&)-3$(4|\i‘rietlm@bayzly'l)diiﬂ]i&id)!xb@iéﬁﬂin-z-
1[&)5' O“deﬁléé' 11 g, 5.82 mmol) was added and the m xture
yliiRhsaoxyps for two hours at QOC, the one hour at room

tenperature. Concentration under reduced pressure and

purification by flash-chromatography (Hex : EtOAc 2:1)
fertzﬁlﬁ)dr(ée[(ﬂlf?)ﬂb[@rﬂﬂ@ommbmnmp]-zm(ml(o@mnayl)tﬂﬁq 3M:iz@ 3-[(4S)-2-

0X07 4 ghe}lygf(?»ngx}_%ﬂ)\dﬁn )&ﬂip@ﬂzgﬁ Wgce;atﬁ &Fﬁho?{ﬁﬁ 5983 ]’(_%5 mmol) was

dlsst)ad B toBhend (400 ¥ dndZeated to 90°C under inert atmos here N,O-
32? Benzodi oxol - 5-yl ) - 2-oxoet hyl [t hi o}-T -

Bls@ﬂmﬁghulﬁ%lbmmﬁe BSA6% 7d+ |4916rrn210§/)I W@fﬂéd@d(mdatbenumure was

stm?ﬁ 'a\?%OZCEU%XA)e) hciur '[Ahef a(glrrg 5 was Ec]l%/ n) g1\éen[ étSSCr?PEI Feérabutylammomum

fluoride (TIBAF21 @) yei idﬂed]THh—mm&E s diifted at 45°C BHERONYs. After cooling,
acetate (Method 6) (0.050 ‘38 0. 090 mmol) was di ssol ved

the myxtiresy %ﬁ@n%%tﬁﬁeﬂ updlentsdined PSR ERN¢ @uried by flash-Guremytography

(Heﬁlggtcb)&b Bhefyl sAhRSPRI NG soafﬁ)%éeé)tg Qitlg%ém g vere

and the mxture was st efper at ur e
"H-NHR GUDG:n200NHZTHel. S, 9ED} 3. Wi 31—9;‘3)961@ By ers (e diDe6.7 (d, 2H),

re sidue was i nmmedi ately dissolved in
68%8!\9?’12{5'131?8%£%1%ﬁ Benzodi oxol - 5-yl ) - 2- br onoet hanone
(0.055 g, 0.226 mml) and Et3N (0.030 m, 0.272 mmol)

wer e added and the m xture was stirred at room
tenperature for 18 hours. The reaction m xture was

tert%@%?g{g%lf a-liﬂgﬁ'!uorr%)dlgceg % (% -ni ropylaiﬁ E ?)dlt?l 0]- 4u oxoazetidin-2-

yl}phenoxy)acetate

tert-Butyl (4-{(2R,3R)-1-(4-fluorophenyl)-3-[(4-methoxybenzyl)thio]-4-oxoazetidin-2-
yl}phenoxy)acetate (Method 5) (2.54 g, 4.86 mmol) was dissolved in CH,Cl, (60 mL) and
given 0°C under inert atmosphere. 3-Nitro-2-pyridinesulfenyl chloride (1.11 g, 5.82 mmol)

was added and the mixture was stirred for two hours at 0°C, the one hour at room temperature.
Concentration under reduced pressure and purification by flash-chromatography (Hex :
EtOAc 2:1) afforded the title compound.

"H-NMR (CDCls, 200 MHz): 5 1.6 (5. 9H), 4.3 (d, 1H), 4.5 (s, 2H), 5.2 (d, 1H), 6.8-7.0 (m,
4H), 7.1-7.3 (m, 4H), 7.4 (m, 1H) 8.5 (d, 1H), 8.9 (d, 1H).

{4-[(2R,3R)-3-{ [2-(1,3-Benzodioxol-5-yl)-2-0xoethyl]thio }-1-(4-fluorophenyl)-4-

oxoazetidin-2-yl]phenoxy}acetic acid
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(4 mM). The solution was stirred at RT for 90 mn

before the sol vent was renoved under reduced pressure.
wab®ensgwdtdue was purified by preparative HPLC BGI/BER086/000766

gradi ent of 20-60% MeCN in a. Q. 1M ammoni um acet ate

buf fer as eluent. Freeze-dryi‘ng of the pure fractions

gave the desired product. Mz: 510.8. IH NWR (DVSO

400 MHz): d 4.26 (ABg, 2H), 4.29 (d, IH), 4.33 (bs,

ten%jityl (g-@%R%&M'-((*Qr%uq‘?%%%ﬁg)-}g(ﬁf"g@%?%@in%qﬁai i bibagstidin-2-
yl}lﬂmloiﬁ)tcetale @diet?loﬁ @) (01050 &)0. 09{O4m{r1633>?as%1ssolved in acetone (4 ml) at

)-3-{[2-(!,3-Benzodi oxol - 5y|2 droxyethyl]thio}-I-
roo AP SH B IRAFT 0 S ahdng] phspiny Ghaomy) GRSamimel) were added

anddf P SRS ah BBl gy fir 0 gpinutey; Thesolyeppppyeproved
undbﬂ'metd?l(::eld ﬁrésguliell\r;lél? glg&gﬂeslﬂyé %vagirgm@aety dilssmrl\%d)ih bahe ey, 1-1,3-
Berg g R TIor 2 MOoR e oD SRR 26 0ir0alo ] BENABS3himd1 0272 mmol)
weréfaac?éd a2k tAE MhikihR vr/z%as‘ﬁHeQ?t %g} %gﬁ?ﬁt]ﬁg f&ﬁ%‘ﬁ?{s'\ﬁgélfe n?t;ﬂon

an aqueous sol ution o oric aci
lealrd wap sonashirathd unddriveduokd p&ssm@ and/thd residierwaselilsoled in formic acid

sur The rema utJ was purified by
¢ . e ssfiion WasBed %%‘P QOIEJ o fhx9] Vot RRICivRd yinder
redied MRETRNTRI RS Fhephitidiasy ﬁépaﬁht%rmm?hﬁ‘ﬁ% g gﬁiz{cﬂér{e 9f 20-60%
of the fure fractlons 8@ve t'he product

MeGhdn g 0.1M ammml(lm@@tats fRaps) eluent Xreezexiring @ﬁtheajﬂ)re; fractions gave
4.60-4.68 (m 3H), 5.03-5.08 (m
the?ﬁffgaécg%'é bs, 5.95-5.99 (m 2H), 6.73-6.96 (m
M/zSH)O 871HBMRRBMSU> zﬂ)ld)b«mz) & 26 BOBA,WH), 4.29 (4, 1H), 4.33 (bs, 2H), 5.11
cl ohexg4 -D al ani ne

(€. 110, 6616, 1 DUmcaiyl 6 IBGA ot B B0 2(re, LEDI7.A0-44481 (o, 58, 7.35-
( ) were dissolved in methyl ene
74£%$or| %Sgﬁgﬂwﬁi}gﬁgTu (4.1 g, 12.8 mvol) was added
and the m xture was stirred for 15 mn at room
tenperature. 3-cycl ohexyl-D-alanine (2.1 g, 12.2 mol)
was added and the reaction mxture was stirred over
ni ght at roomtenperature. The reaction m xture was

transferred to a separation funnel and was then
{4-[OR, BREB2-(l,3Beazodioxol-5-yl)-2-hydroxyethyl]thio}-1-(4-fluorophenyl)-4-

oxoazetidin-2-yl]phenoxy}acetic acid

To a solution of {4-[(2R,3R)-3-{[2-(1,3-Benzodioxol-5-y1)-2-oxoethyl]thio }-1~(4-
fluorophenyl)-4-oxoazetidin-2-yl]phenoxy }acetic acid (Method 7) (0.010 g, 0.020 mmol) in
methanol (2 ml) was added NaBH4 (0.010 g, 0.265 mmol). After 15 min the reaction was
quenched by the addition of an aqueous solution of hydrochloric acid (1M, 1 ml) and most of
the methanol was removed under reduced pressure. The remaining solution was purified by
preparative HPLC using a gradient of 20-60% MeCN in a 0.1M ammonium acetate buffer as
eluent. Freeze-drying of the pure fractions gave the product.

M/z (ES-): 510.8. 1H NMR (DMSO, 500 MHz): § 2.82-2.94 (m, 2H), 4.27-4.30 (m, 1H),
4.60-4.68 (m, 3H), 5.03-5.08 (m, 1H), 5.56 (bs, 1H), 5.95-5.99 (m, 2H), 6.73-6.96 (m, 5H),
7.13-7.28 (m, 4H), 7.34-7.39 (m, 2H).
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wat er/ acetic acid solution (100m 5% acetic acid). The
organi c | ayer was separated and evaporated under
WO edaasi9pr essure. The resi due was di ssol ved i PCT/BE28D&000766
acid (20 mM) and the m xture qyas stirred over night at
40 C. The formic acid was rendved under reduced
ressure., The residue was washed with water (50 m)
Glyé’ﬁb&tcbi%lﬁh%?fﬁlﬂ}é'&nlm aceton (25 m) for 1 h at room
tenperature. The solid material was filtered of f and
washed with aceton (20 m). The title conmpound was

N-(wmmtmeymbbuyw@;ma ono lgun 4 ﬁaﬁm DIFEA(4.0%, § Mmndciiivere
dlssgl‘gﬁéyv H@gh»éw;@unlqad&m 0 AR (ol Bttt amol)rwaaa@tad ew the

rmx%ﬁje l’&;ds @ﬁrr@é fdr\{ Pwﬁ%%ﬁg{] | nleg Zg;%éﬁ%lben ilgﬁgtge mg) 12.2

Imnob V@Hzﬁldad ér&Dtherir@actwts nmid&dNﬁ&'ﬁlrfeG@V&%lght a8 8 E’Gi'iﬁ{ie}amre The
tert-leucine (0,303 g, 2.31 mmol) wa

rea"é’é’&é’alxg%&? ¥as tféwf?ﬁfiﬁff’é'ssepﬁfﬁfém} fnael; a@ﬁ Wag shen axtrapled “@t;h a
watbiieael gbillisORtih (MALAS5% dce gﬂ: \Aghl%ergrga%rﬁﬂée lg\yéfqa?as seHarated and

concentrated and the resi S pur
evaperajseuadeneduded Qrassiradlteresittuewes mss@vm%d@ﬂaehblumzo ml) and the

buf § Iy cti.ons. were col |l ected and
““Xg%% %ea‘n W“?‘F e mght ﬁ%‘ﬁj o fiﬁ OTRRF @cid s derapved unden redpged
pref’atd. Thé\residlubtwas whavhdd wRHNVWatcs (W‘nﬂ)oanﬁﬁﬁencs‘ﬁ =8 3P 9&%1{1%5 ml) for 1 h
am noaci d was obtai ned after 30 n nutes. e react

at 1AM fSmRReTaiERs. Eahicdidipatena was fijiovas off enctiwesheé withoarponr(@0 ml). The
400 MHz] DO.94 (s, 9H), 3.60-3.67
tltlew%r&é@%%é%d 7.90-8.00 (m 3H), 8.47 (d,
NMIR, 360MitLz, CD3CO0 :
s e O oxo]?) 08 Uy B SR SR Bk 65 (m. LED.
Et hyl 2 nmer capt oacet at e (9 68 nL, 88.3 mmvl ) was added

dropwi se to a suspension of K CO8 (12.2 g, 88.3 mml)
and | -(I, 3-benzodi oxol -5-yl)-2-bronoet hanone (21.4 g,

Glyéf- ﬁnﬁﬂeﬂ)mvaﬂﬁé/tmﬁirea&t&two m.). The m xture was
stirred at reflux for seven hours, cooled at an

i cebat h and added 200 nL water. Diet hyI et her (400 nlL)
0 es wer.e .se T

o o Y T BRRER iR RRE AT 200 Bitolizad v
methyimoqﬂmma €H3® ggmsmmhﬁ)mm:m;(%ﬁ) %s widda "pETUQO 99 g,3.08

éﬁ ‘&I e])d g@ and concentrated. Thi
mmoly ¢ After 5 h -t@rt{qugme (0 303 g, 2.31 mmol) was added. After 30 minutes, the
reaction was quenched by the addition of water (1 mi). The mixture was concentrated and the
residue was purified through preparative HPLC using an eluent of 0-40% CH;CN in 0.1M
NH4OACc buffer. Pure fractions were collected and concentrated. To the residue were added
CH:Cl; (10 ml) and TFA (3 ml). Full conversion to the corresponding aminoacid was
obtained after 30 minutes. The reaction mixture was concentrated to give the desired
compound. ‘H NMR [(CD;);S0), 400 MHz] [10.94 (s, 9H), 3.60-3.67 (m, 2H), 4.16 (d, 1H),
7.90-8.00 (m, 3H), 8.47 (d, 1H).

Ethyl {[2-(1,3-benzodioxol-5-yl)-2-oxoethyl]thio}acetate

Ethyl 2-mercaptoacetate (9.68 mL, 88.3 mmol) was added dropwise to a suspension of K;CO;
(12.2 g, 88.3 mmol) and 1-(1,3-benzodioxol-5-y1)-2-bromoethanone (21.4 g, 88.3 mmol) in
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compound. 1H NWVR (CDCl 3, 300 MHz): d 1.2-1.3 (t, 3H),
3.3 (s, 2H), 4.0 (s, 2H), 4.1-4.2 (g, 2H), 6.1 (s,
wWQ@khos/ 187797 (d, IH), 7.3 (s IH, 7.6 (d, IH). Be@mEE2006/000766
({[2- (!, 3-benzodi oxol -5-yl) - 5’95 di met hyl - I, 3- di oxan- 2-
yl ] rret hyI }thio)acetate Ethyl
{[2 benzodi oxol - 5-yl ) - 2- oxoet hyl ] t hi o} acet at e
dIY(a%tp%GOmL)( i‘be gugtureywasBined|a) raflas foi syel hes, |cnoled at an icebath

andba?gé% 950 (ng,o\g%t - 53’&13/1 %thgr @bpﬁgﬁ%asualdﬁ%cg?xbcp tﬁg p asE% ¥ere separated.

Théﬁ@em)layﬁrvms&ddeded Wite diethl @tter WD 8L iddtle 86mbiBEd Brganic layers
ark apparatus for two hours, given room

Wefteé%a% i @ﬂ% (2W00nEs AtipdMaSQndad cravmireltdpFlus stiowed the title
CODI[ nesulting white solid was dissolved in CH2d 2 (500

) and washed twice with water (300 nlL) and brine
H-N3OR (6DY1;, 3o@ Migadil 2-1. aftg BE)YEBS3 (b 2EIY _?%O/@SQ‘IL 4ang, 2 (q, 2H) 6.1 (s,
C at ed ed pressure. e crude oil
2H)p§:§@, L{i) EZ;%' glg)n g@o@ ‘ogr aphy (hept ane: Et CAc 4: 1)
to afford the desired product. 1H NMR (CDO 3, 200
I\/Hz{): d 0.6 (s, 3H), 1.2-1.4 (m 6H), 2.9 (s, 2H), 3.2
Ethyt ({[26),3-benzodiexol4H-§1)-56-dinfeghyl2bB-didkai-Z-s1m2H)yl }thio)acetate

6.8-7.0 (m 3H). _ _
({[2- (I, 3-Benzodi oxol -5-yl)-5, 5-di net hyl -1, 3-di oxan- 2-

Ethyl {][mql Bydehﬁdsul@;)cﬂ@eyl 0. c%b@ky Wiacdtate (Method 11) (15.8 g, 0, 056 mol)
a2

5-di net 3-di oxa

?F@S 3- benzodi oxo
Wasuﬁl Ve bmzsyl%l@@@aﬂe) hdtmetiryl-1, mrcaaagq:dl@l @69 gTﬁl4)S mol) and

oSO 0, TSR T SR o0 4

DeankStarki appamams\ﬁaxstwgd hegifs, ED@ATd @ RSARIAtLR eﬂxﬂfhéoﬁédnfrgﬁg uh®r reduced
The t he crude

19 h vents were _evapor at ed
DreS RS AER AN 008 o RS SHEPLESE NG (G0 Ahlch ociished twice with
T TR TN —
underapduedypesseur Tealcr(Madib@4} paniieClontiasht shasastopngey (hISIF\)/tI%ne :EtOAc
ress éo afford the desired product. 1H

41)(%[5%‘1‘:)%%%6‘65%%25‘ %t0.6 (s, 3H), 1.3 (s, 3H), 3.0 (s,

3.4 (s, 2H), 35(m 4H), 6.0 (s, 2H), 6.8-7.0

3 45

é(gg (ZB&)MI@BW (5 653, BEBJ htlkdy(m)| 68 Ai0q(x,2H)23 21, 1EDN3.4 (s,
4H)¥11.}1t([1‘, P68 ¥! 3m?5.8-7.0 (m, 31),

d [2-(1,3-Benzodi0xol-5-yl)-5,5-dimethyl-1,3-dioxaﬁ-z-yl]methyl}thio)acetic acid

Ethyl ({[2-(1,3-benzodioxol-5-y1)-5,5-dimethyl-1,3-dioxan-2-ylJmethyl }thio)acetate (Method
12) (14.2 g, 0.039 mol) was dissolved in THF (300 mL) and cooled to 0°C. LiOH “4.87 g,
0.12 mol) in water (100 mL) was added, and the mixture was given room temperature and
stirred for 19 hours. The solvents were evaporated, the crude product was added water and
extracted with diethyl ether. The aqueous layer was added 1M HCI until pH=3 and extracted
twice with CH2Cl,. The combined CH,Cl, layers were dried (Na,S0,) and concentrated under

reduced pressure to afford the desired product.
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phenyl -1, 3- oxazol i di n- 2-one (
{[2- (I, 3-Benzodi oxol -5-yl)-5, 5-di net hyl -1, 3-di oxan- 2-y
wo hovetisnyb} t hi o) acetic acid (Method 13) (12.7 gPCBSE2006/000766
nmol ) was di ssolved in dry a2 (150 m) and given
Q0C. N, N - Dicycl ohexyl carbodiinide (DCC, 8.48 g, 37.4

mml) and 4- (di et hyl am no) yr|d| ne (DVAP, 9.13 g,
HR (GR6N 0 METEHO0A Gritih he (d SEDUPO (eaH)sB (s lH)a3.5 (m, 4,

S) - (+) - 4-Phenyl - 2- oxazol i di none
60?)911-%068%%7@%65 (S)-(+)-

I) was added and the m xture was
stirred at roomterrperature for 16 hours. The m xture

i trated under reduced pressure and
- e oK Drie- et otk me-vi et acetyl)-4-

h ttI d. 1H NMWR (CDO 3,
phe)"gﬂm’;’ﬁa%ﬁ‘ﬁg%g’(é 31, 1.3 (5 3H. 2.8 (s,( oH), 3.4

(m 4H), 3.9 (s, 2H) 43(dd, IH, 4.7 (t, |H), 5.4
( [églf 3- e@z’g@?'w?l—%—il)?z f%_bdfme?h}ﬁ_lg %io(xg]n 2§ngth§1_}t7ﬁic?)aéertri]c acid (Method
13)5%1217 2) 3724 deh@) as B RANEOHI R OEL,E1,Y(130 RutPartll SN N

I oxan- 2-

Dicy¢1]>h®le,aﬂ}qdhm§6 (D(F@A?» 43 gatToptremy) raivd-(dijneBrybmdnd)phfidine

(D%A g%ﬁf ? HH%%% w’% aéfélfzéfl%d t%gtn?lépg%&a% ﬁtwed at 0°C for 20 minutes.

S mm i Kdifdnd16,10%:, 3 1 a d
( )-gl(’—))lt— ot d(:) n}&%aér)faéé4 fe I\e/lf(lbn 7. mTﬁﬂnb_?VWa% & Q&P&h tﬁe ﬁuxtslrel was stirred

at s tgmperarsi Tt 6 hewrs The nusture was filtrated, pomenrﬁstpﬁ gnder reduced

pres}gxg)a%gﬁay ficd g@fxﬁagbﬂggﬁlg%?@ Wit %;!tﬁgaécm This fforded the title
conpodndxan- 2-yl ] met hyl }t hi o) acetyl ] - phelnyl -1, 3 OX?;|Z-|O| [
' - - t 4 18.0 g, 37.1 mmD in dry
MR (3550 MR-t Do e 26067 A de’ 4l 3.9 (5. 2,

43 e éﬁ%ﬁ.ﬂ{tip\{iﬁ[%(ﬁ{ddf T8f 60, 219)) 68-PYIES 38 79PFs (hNE).

fl uorophenyl )i m no] net hyl } phenoxy) acet ate (Met hod 18)

(24.4 g, 74.1 mmol) in dry CHd2 (200 nL) was added

dropwi se over 30 mnutes and the m xture was given

-300C and stirred for 20 m nutes. Ethyl diisopropyl

amne (12.7 nL, 74.1 mmol) was added dropw se over 10

tertRutyk (és{(lalﬁaRl)-ﬂe({ﬁ -4 rbenapdinxel-Fryled, Satime8G0d, 3-diox0- 2-

T N N eI e e—
3-ylipopyliphetuxy)acedf180

Tetraisopropyl orthotitanate (2.74 mL, 9.3 mmol) was added to a solution of TiCly (IM in
CH)Clp, 27.8 mL, 27.8 mmol) in CH,Cl, (150 mL) held at 0°C under inert atmosphere. The
mixture was stirred for ten minutes, then (45)-3-[({ [2-(1,3-benzodioxol-5-yl)-5,5-dimethyl-
1,3-dioxan-2-ylJmethyl }thio)acetyl]-4-phenyl-1,3-oxazolidin-2-one (Method 14) (18.0 g, 37.1
mmol) in dry CH,Cl, (200 mL) was added dropwise over 30 minutes and the mixture was
stirred for ten minutes at 0°C. Then zerz-butyl (4-{[(4-

fluorophenyl)iminoJmethyl }phenoxy)acétate (Method 18) (24.4 g, 74.1 mmol) in dry CH,Cl,
(200 mL) was added dropwise over 30 minutes and the mixture was given -30°C and stirred
for 20 minutes. Ethyl diisopropyl amine (12.7 mL, 74.1 mmol) was added dropwise over 10

minutes and the mixture was stirred at -30°C for 90 minutes. The mixture was then given -



10 M

NH4Cl (100 nL) was added and the mixture was stirred

for 15 mnutes at roomtenperature, added brine (250
workgo6asniotr hen extracted twice with 600 ni di et Pgi/SE2006/000766

ether. The conbi ned organic layers were dried (MySO4)

and concentrated under reduc pressure. Purification

Ly flash-chromat ography (heptane : EtOAc 4:1 then 2:1)
787G 3ddled éwprqpanelddp mle) 356 Glowdy SivERHOMVR t4rOBChiBre R@HoNdHIr. 10%

NHg(EbO(l@% (1%) é}@éb Fdéld %@tﬁe R%E&Lie \Qfas|5§_§‘red L{O]g?fi Jgnznu%q)at roo(mn}emperature,

addéd Bride @50mL )4, thén ektfadted |t\|vi)ce uﬁth76d0dnlelrSéh 1@iHer (The comzbmed
mz:

or g@t‘i%l,amgrs Vi??@)i“e‘g%‘ég@{)mﬁ CO%thste(l Pi)?ler rgdged presjure. Purlflcatlon by

e AirErseaptny Cpiens JEIGAGHL en 251 ffgrded e desired it
NIMR,(GD@hoR@mNH-Iz) 8 0.6 (s, 3H), 1.2 (s, 3H) L.5 (s, 9H), 2.6-2.8 (1, 2H) 3.2-3.6

(m, ﬁhﬂg{}ﬁé% iﬁfgf%(st %lglff 4%#—?&{(%)5%?)/5 4 (c?r l%o? %G(‘ctllloll-lI)nGO (s, JH) 6.4
(m, (1ﬂ1—){(§517’>5@h’f])5 ({[2 (1, 3-benzodi oxol -5-yl)-5,5-dineth

di oxan-
yI]nethyI}thlo) | -[ (4-fl uorophenyl)am no] - 3- oxo- 3-[ (45

>§P’§E§’??%ﬁ@ﬁ%ﬁ%%i@%%@%?#@éﬁ@) 84033 g, 27.4

mml) was di ssolved in dry toluene (800 nL) and heat ed
to 9Q0C under inert atnosphere.
N, O-Bis(trinmethylsilyl)acetam de (BSA, 20.1 ni, 82 1

R R SEONEPA D B8 58 s ige SR

15

20

25

30

yl]m&thylz)lﬂmb)ylMﬂbrdphehkl)@‘-mdﬁzétidlhmyl%lﬁelﬁ)}%etaﬁﬂt 1
g) was added and the m xture was stirred at 450Cfor 1

hour. The m xture was then concentrated under reduced
rerBERTNEUEI0- 2] 2 O S Mot bR D TR il St e
yl]rmﬂmﬂhblmd—la[s@-ﬁuMDphenﬂ)mhmnb] %bdeB’FB(L(@m»aJ 4%&&1yfw‘ﬂzsloxaiohdm 3-
sepegt S caiyd S I @Fp0 e384 fahots ins olpditveetah'dry toluene
(800 #) afd ﬁ)ea@&i toIPC vhdd-iderPatbi®spiRi. N,O-Bistrithetfsithhcetamide -
<BS§\~ i i, (&2 I3mpwh weh ashdod ail the miRtupx wes birtddt a1 1903c for (0fe hour. The
mix gg?{gg{)&]gﬁ %y\%enzhf(? 108 ge?raﬁlﬂylamm%nlrg I}ﬁlonég %1‘1 ate (TBAF, cat., 1 g)

was{aéde[d ﬁd?hé%rrﬁ’})tu&'\(’is[ sirrel] aB43%€178P UihexO IThe mik thrdw s B ddentrated

3-di oxan-

und%ﬂ fj“#PéFﬁ Prostie asld purifiedryy ashshermatpgapan dapiene R Ac §i1). This
affoRIBBNOXVd B2 RbEhé MRE ROHpdE £ 1w iolid.

'H-NMR (CDCl3, 200 MHz): 6 0.6 (s, 3H), 1.2 (s, 3H), 1.5 (s, 9H), 3.0 (q, 2H), 3.3-3.6 (m,
4H), 4.0 (d, 1H), 4.5 (s, 2H), 4.8 (d, 1H), 6.0 (s, 2H), 6.8-7.0 (m, 8H), 7.2-7.3 (m, 3H).

{4-[(2R,3R)-3-{ [2-(1,3-Benzodioxol-S-yl)-2-0xoethyl]thio}-1-(4-ﬂuor0phenyl)-4-

oxoazetidin-2-yl]phenoxy}acetic acid
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15.35 mol ) was dissolved in formc acid (100 nL) at

roomtenperature and stirred for two hours. The
WOorRoobsEIMas concentrated under reduced pressuPE€r/SE2006/000766

(temperature < 300C) and theg&rude oil was purified by

f1 ash- chromat ogr aphy (heptané“acetone:fornic acid

6:4:0.01 and then 5:5:0.01)to afford the title

compound. 1H NVMR (CDC 3, 200 I\/Hz) d 4.10 (m 3H),

ten“BJt ﬁ[@%@é@& 37({%(1(%%@@0@1- - 1) rE%thybl Bdl?}ﬁla%o

yl]mmyl}fb?))ef:(% ﬂffbmph&@&&omdzendlﬁ@)yl]ﬁ@am@y}(aé’zéme (®rkthod 16) (10.0 g,
er u

15. §51 {n{qpl 16%\@,513;;1 )erqu;] a1t 0mi-paenesy iy mpernareand stirred for two
hou:iAsg ;ﬂmg Iﬁsﬁgﬁgk vélé I&S:Hc tl‘ﬂ&féﬁﬂﬁféﬁ }ee%?‘g%%;r n{s%?e (a d%;geaatureg) 3(5"@) )and the

crude ¢il wes planﬁletd bseﬂ(&’ﬁ&hion‘rdniogx@pléb@(tﬁpﬂa)le atulore Foh@cWweids:4:0.01 and
h ylfo %? gaté The m xture was refluxed in
ther, 5Bl )té‘?t q BHFISP ‘H}d 2 hours, cooled at an

i cebath and a precipitate was formed The precipitate

was filtered, washed with cold heptane and dried to

H-NMR (@D e 200 MEz)cd A 0Gmed 3H), M- TR, ZITHEISS, (dzm)) B165)(s, 2H), 6.80-

7-0%?: 3, 329 ot . 73k ifpar iy (ad Tp® - 79 (4

) - [(4 nmet hyI phenyl )i m no] net hyl } phenoxy) acetate ter
But vl é -fornyl 8henoxy )acetate (5.0 g, 21.2 mmol) was

MS §CDaizy Q8.9 fMarkp0}.5088r{80% T10B0K0). and p-t ol ui di ne

(2.27 g, 21.2 mol) was added. The mxture was

refluxed in a Dean- Stark apparatus for 18 hours,

cool ed and concentrated under reduced pressure.

Hept.ane added and the m xture was concentrated
terty Ma(gﬁg\é\ﬁiéﬁl%r@%wyglnﬂmﬂ@eﬁﬂimEWﬁ@t&tﬂ | e

compound. 1H NWVR (CDCl 3, 200 MHz): d 1.5 (s, 9H), 2.4

(s, 3H, 4.6 (s, 2H), 7.0 (d, 2H), 7.2 (s, 4H), 7.9
tert(BjJtylz(H-l)errBylphe(rs)xy]abbtate 1§93.Y kg, Q. 49 {r(dl) was dissolved in dry toluene (200

mL) Rl tgorohhifind (38 BEI G A0 w0l i Yoren sitonio seid . ~12). The
mixitlrd 6RASETMES M #Dehn-Blafi Sﬁ)tafmﬁsoﬂ&? BYoAAME QT A 204 Qo3thl6d a

S) - 2- ox0- 4- phenyl -1, 3- oxazol i di n-
precipitate was formed. The prec1p1tate was filtered, washed with cold heptane and dried to

afford the title compound.
'H-NMR (CDCI3, 200 MHz): § 1.6 (s, 9H), 4.8 (s, 2H), 7.0-7.4 (m, 6H), 7.9 (d, 2H), 8.4 (s,
1H).

tert-Butyl (4-{(E)-[(4-methylphenyl)imino]methyl}phenoxy)acetate

tert-Butyl (4-formylphenoxy)acetate (5.0 g, 21.2 mmol) was dissolved in dry toluene (100
mL) and p-toluidine (2.27 g, 21.2 mmol) was added. The mixture was refluxed in a Dean-
Stark apparatus for 18 hours, cooled and concentrated under reduced pressure. Heptane was
added and the mixture was concentrated under reduced pressure. This afforded the title
compound.

'H-NMR (CDCls, 200 MHz): 8 1.5 (s, 9H), 2.4 (s, 3H), 4.6 (s, 2H), 7.0 (d, 2H), 7.2 (s, 4H),
7.9 (d, 2H), 8.4 (s, 1H).
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5 3-yl ] propyl } phenoxy) acetate Tetrai sopropyl

orthotitanate (0.21 nL, 0.72 mmol) was added to a
waloet3or S TiCl 4 (IMin CH2A 2, 2.16 nL, 2. 16P@TreE006/000766

CH2A 2 (40 mL) held at QOC u%ger i nert atnosphere. The

m xture was stirred for ten ninutes, then

(4S) ~3-[({[2-(], 3- benzodi oxol -5-yl)-5,5-di met hyl - 10

|, 3-di oxan- 2-yl ] nmet hyl }t hi o) acetyl ] - 4- phenyl -1, 3- oxazo

l'idin-2-one (Method 14) (1.40 g 2.88 mmol) in dry

CH2A 2 (40 nlL) was added dropvise over 20 m nutes and
terttthaylInidhqi(LR 2 R\vas({[2-(153-behZodioxbB 8- y)- ﬂ,ﬂtcﬁﬁleﬁiyéth}Bﬁn-

yungme&m (e S SR L L N—

- 1(]?%‘;1?09 héRohicepite added dropvise over 20 minutes and
>y yii?turoe vvacse given -300C and stirred for 15 15

m nutes. Ethyl diisopropyl am ne (0.99 nL, 5.77 nmol)
et pREN Sk St Pl e R iio ras dee 6 sokion AERCL (IMLin
CHAIY, @ 6 hBOL16 A8y ih TIBCRAE@D %L)(lﬁ:lmad Mc@@?;ﬁ%%?ogghm The

iven room tenperature over two hours
1% Wag stizeftied tenrminutes, thiex (45)-6-MER-E13-berzddibrol-3L§1)-5,5-dimethyl-

Y S5 T A S0 b s

mmol)mh) dneCHOTIY 0 B2 Yab a¥®Id MGSvid dvd 26 MHI%QEQ arfWle mixture was

ncentrated under reduced pressure. Purification by

StirTEf] SN Oy He B (- (EXIE- 4 1 then 3 1)
metg{'léﬂén@?ﬂnfngﬁslét'h& gh%%@)%gélgre fﬁ@i%ﬁ%ﬁ?& 3 523? gunwfgn: dry CH,Cl,
(40 mIH-vas Added didphise ver-28 Iﬁn(lm aﬂd'l)h,e Iﬂié(al;é mgs gil-d)m -34065 ah8 stirred for
15 r{ngleeQ %tgyléi%oéwyf z;_%lne ZO §9 mlg 5 7&1 m@g].))waszagdqzdl_l)ggpyﬂpe over 10
mm{lt@s Fﬁ%ﬁh@ d4tke %ag §dirfsd(dt kﬁ)"@%g&% B3R! T ﬁ’]lx)turg vﬁas %errﬁeglben -78°C,

di oxan- 2-

addgd 1]s<pm*pp.zy10} {15 m]) bnd dowbt diydmploenyteinpérace azattivdihoun: Y0% NH,CI
(50 Fﬁsnox¥h§1%e a;x% tg %rg)fttgreg\%lasg%%ﬂ $at i utes. & Fyons tespgrafigenadded
briny (130, BEHaQK@RBn éxtracted twice with 300 mL diethyl ether. The combined organic
layer was dried (MgSOa) and concentrated under reduced pressure. Purification by flash-
chromatography (heptane : EtOAc 4:1 then 3:1) afforded the title compound.

'H-NMR (CDCls, 200 MHz): 6 0.6 (s, 3H), 1.2 (s, 3H), 1.5 (s, 9H), 2.2 (s, 3H), 2.6-2.8 (m,
2H), 3.2-3.6 (m, 4H), 4.2 (m, 1H), 4.5 (s, 2H), 4.6-4.8 (m, 2H), 5.3 (d, 1H), 5.7 (d, 1H), 6.0 (s,
2H), 6.4 (m, 1H), 6.6-7.5 (m, 15H).

tert-Butyl {4-[(2R,3R)-3-({[2-(1,3-benzodioxol-5-yl)-5,5-dimethyl-1,3-dioxan-2-
yllmethyl}thio)-1-(4-methylphenyl)-4-oxoazetidin-2-yl]phenoxy}acetate

tert-Butyl (4-{(1R,2R)-2-({[2-(1,3-benzodioxol-5-y1)-5,5-dimethyl-1,3-dioxan-2-
yl]methyl}thio)-1—[(4—methylpheny1)amino]-3-oxo—3-[(4S)-2—oxo-4-phenyl—1,3—0xazolidin-3~
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yl ] methyl }thi o)-1-[(4-nmethyl phenyl)am no] - 3- oxo-3-[ (45
) - 2- ox0- 4- phenyl -1, 3- oxazol i di n-3-yl ] propyl } phenoxy) ac
wee@ba37vet hod 20) (1.70 g, 2.03 mmol ) was di SBOI/YEZH06/600766
dry toluene (200 nL) and heatgd to 9C0C under inert
at nosphere. N, O Bis(trinethylsilyl)acetani de (BSA,
added and the m xture was

yl]@f’?%l} gé“&f‘”@%@%%"@ﬁzoh Oluf0 &4 mmaluwes dissslvedam dry toluene

e e AR M BB e o uppoctpmice
B5000 oi, 90 mouol Wa?.’laéderah antl titeemivasre tWis 3ti 08 69U CFbeshe hour. The

SR TN A
ancﬁﬁé ﬁﬁﬁtﬁﬂ: Wﬁkestfrfehl af 4%"@”%9 Yo Hour} F’i‘k%ﬂ\-!'\ﬁxéﬁ?glag ’t}ie%%%nl:\%'lﬁgated under

redgceg PG‘@:SSUIEH)id PBrlﬁecq hy ﬂﬂ&ﬂ)thdmﬁtogmphy teptate 5 E(BAc 3H))., This afforded
the finf clilpoddd , 8.0 (s, 2, 6.8-7.4 (m Hh. {4-[(23

) -§‘E‘§ 1< 3. Benzodi oxol - 5-y|)-2-oxoethy|]th| 0}-1-(4-m

et hyl phenyl )-4- oxoazetidi n-2-yl ] phenoxy}acetic acid

ttBt 20 ?2,32?)-3-({ [2-(I
'H-Ny u@iﬂ 8&%1\&1&);6 P-655.531) hBt(hnAH) 1.5(sliBRan1Zs, 3H), 3.0 (d, 2H),

L R A S

dlssolved in formc acid (10 nL) at roomtenperature
and stirred for 30 m nutes. The m xture was
concentrated under reduced pressure (tenperature <

{4- [?ﬁ)gk) 9[{@2 Yfg%e‘flrzpﬁig ?h eg - -oﬁ@{ﬂiej[tgﬁé q%/%l r&et@yg&e&yl)-m

'sh- chr omgt ogr a
oxogzetidin-2iyliphenakyjaceticdvdd t i t | € conpound. 1H NVR (CDJ 3,
200 MHz): d 2.25 (s, 3H), 4.05 (d, IH, 4.10 (d, 2H),
4.60 (s, 2H), 4.85 (d, IH), 6.05 (s, 2H), 6.80-7.60

tert(Hﬁtyl"M)[{ZR@RE)@l(X [2”(123—b§Q6?11_9>15§1g§h ]soﬂhméﬁyﬁ 13 63%hn-2-

yl]mqthylﬂt@m)d)a%mgt}glpl@nﬂ) 4-oxo0azetidin-2- yl]phenoxy}acetate (Method 21) (0.21

&, OB S Dk B R b o P S B s e for 30
minDEM Thkamixre v&ééb@ﬁceﬁﬁk@teﬂ'hﬁdéﬁ@@dt@é@ s@Rd (t&ﬂgergﬂuﬁ d E@"C& and this

was acidified to pH 1 with (1 The organi ¢ pha
crudgil 1e\ﬁ,|btyrflqﬁgtcé¥orqqg@gmphy1 (hemmb adetone:formic acid 6:4:0.01) to

afford the title compound.
"H-NMR (CDCls, 200 MEz): § 2.25 (s, 3H), 4.05 (d, 1H), 4.10 (d, 2H), 4.60 (s, 2H), 4.85 (d,
1H), 6.05 (s, 2H), 6.80-7.60 (m, 11H).

MS (CI) m/z: 504.0 (M, 100), 505.1 (30), 506.0 (10).

B, B -dimethyl-D-phenylalanine trifluoroacetate

N~(tert-butoxycarbonyl)-b,b-dimethyl-D-phenylalanine tert-butyl ammonium salt (51.2 mg,
0.14 mmol) was dissolved in DCM (15 ml). Water (10 ml) was added and the mixture was
acidified to pH 1 with HCI (1M). The organic phase was washed with water (3x10 ml) and the

water phase extracted with DCM (3x10 ml). The solvent was removed under reduced
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wat er phase extracted with DCM (3x10 ml). The sol vent

was renoved under reducedpressure. The residue was
waele@sosmed in DCM (4 m) and TFA (2.5 m) was eddeEkoasiaho766

the mxture was stirred for 2zhours. The sol vent was

renmoved under reduced pressure and the residue was

dried under vacuum over ni The title conpound was
Pregshteaihg gesifipe, wag gissqlyeq m%CMt%rmDmdyTFA (2.5 ml) was added and the

{ilag) oxy)acet at e
Hux{ngrst&aéuszt{/r{eﬂ i%P for rTy%1 eﬂ‘)éln%d}(\{/ nggdgggtglg%%ﬁ}fg Eﬁ&é Ixai“f g pressure and the
remdm)lw)as Weisd dllnd&oVaDadml ovenitightt Gheleftle dohdduill )waardbtained. M/z: 194.18
O )chl oroaniline (9.37 g, 73.4 mmol) was added. The

Fixture was refluxed in a Dean- Stark apparatus for 20

hours, cool ed and concentrated under reduced pressure.

Hexane was added and a precipitate fornmed. This

precipitate was filtered, vvashed twice with cold

ff | d

R PR g A e BT
70(d 2H), 7.2 (d, 2H) 74(d 2H), 7.8 (d, 2H),

mz: 368.0 (M- -Na, 100), 369.0

tert(BZ{gyl (4§q@1xjpleg@)(§/)(éjlgg;tgte(§1’( 4 ®) 73.4 muBol) pas (istQl@d:d in dry toluene (120
mL%arld' i—&l’é %?h@;@ @@9 %l )?ﬁnnﬂ&lﬁ Wa;L géldegei“ge? nqugrgzvyals)rgtlfux%]d in a Dean-

StarR-apparaths dredfyoulrs, 3oclsd aad d:cdic&at?a’céﬂ Tiitle® Pédubéﬂ“ﬁ@%ﬁ)/e) @Eﬁ&ne was
IMin CH2Q 2, 4.2 mel%vvasa

add g %HFﬂPftﬁtﬁ f%ﬂ%?hl&.%ﬁl@ﬁywa%wﬁe@. washed evigowith mald hexane
and Hriéd. nmg aff(grﬁeﬂ'ﬂ%qtl% C()&g) ol held at QOC under inert

.atm)sp ere. The m xtu was stirred for 15 m nutes,
'H-NNBW ({26}, Zﬂo{lﬁz/llfﬂr)rfe% ['\i/gic)ﬁlﬁgngg I(S)( ghi)p’] a@?&é{)}?éll()@mlbyfm (d, 2H),
one 0 g, no in dry
78@42@?{@@&%)_) was added dropw se over 30 m nutes and
MS B nliVlzX%g@%MHﬁ\@tl'OO)" 889.0Q%0)t §70.0 VL £1.0 RSN

tert-Butyl
{(E)-[(4-chlororhenyl)im no] rret hyl } phenoxy) acet at e

rert BTN O Sk opben et 2o B il so--(49)

2-0x¢9-4-pheny3 A0 onaeblislin-BLyEHrb ey AR nok E&ate Et hyl
di i sopropyl am ne (1. QH) ﬁ’fp?}ﬂe Wd in 20 nL CH2d 2
was added dropw se over flve m nut es and the m xture

TiCYR8MShICH,24,, 31 mBORS nf:Rb1) §s Tad S S solltEn of tetraisopropyl
orthotitanate (0.4 mL, 1.4 mmol) in CHxCl, (60 mL) held at 0°C under inert atmosphere. The

mixture was stirred for 15 minutes, then (45)-3-{ [(4-methoxybenzyl)thio]acetyl}-4-phenyl-
1,3-oxazolidin-2-one (Method 3) (2.0 g, 5.6 mmol) in dry CH,Cl, (60 mL) was added
dropwise over 30 minutes and the mixture was stirred for ten minutes. Then tert-Butyl (4-
{(E)-[(4-chlorophenyl)imino]methyl }phenoxy)acetate (Method 24) (3.9 g, 11.2 mmol) in dry
CHCl; (60 mL) was added dropwise over 30 minutes, the mixture was given -30°C and
stirred for 20 minutes. Ethyl diisopropy! amine (1.9 mL, 11.2 mmol) in 20 mL CH,Cl; was
added dropwise over five minutes and the mixture was stirred at -30°C for 60 minutes. The
mixture was then given -78°C, added isopropanol (30 mL) and slowly given room
temperature over one hour. 10% NH4Cl (100 mL) was added and the mixture was stirred for
20 minutes at room temperature and then extracted twice with diethyl ether. The combined

organic layer was washed with water, dried (MgSQ,) and concentrated under reduced
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m xture was then given -780C, added isopropanol (30

m.) and slowy given roomtenperature over one hour.
wassMe® (100 nl) was added and the m xture REFSE2006/000766

stirred for 20 minutes at rogg.tenperature and then

extracted twice with diethyl ether. The conbi ned

i | & hed th t i ed s d
preRyfbe Bikicitit by k-t bipane phIOAS aaHeons fyhen 2:1)
mﬁﬁh@ﬁmeﬁ?QQ ?ggﬁgphy (Heptane : EtOAc 4:1 then 3:1

orded the title conpound. M5 (Cl) mz:
725.2 (N%+hb 100), 727.2 (50), 728.2 (20) / -Butyl

Ms' G0 7252 04 SN BHEN IR 245P 22528y benzyl ) thi o] - 4-o
xoazeti di n-2- yl}phenoxy)acetate rt-Butyl (4-{
(1i?)-1-[(4-chloro
rhenyl ) am no] - 2-[ (4- net hoxybenzyl )t hi 0] - 3- oxo- 3-[ (4S) -

tert s (RO G-larppheny S e oppe B eaeidine2-
yl}shehbdRf)aedtatd) (2.3 g, 3.3 mmol ) was dissolved in dry

tol uene (250 nlL) and heated to 900C under inert

at nosphere. N, OBis( trirnethylsilyl)acetam de (BSA,

e L S e

oxogd phasmyll-!iﬁ@mdhdmt&‘r -pliprbyyl whenok yaedtdte Qviethed QTBAS ¢ B.2 mmol) was

1 d at 450C f 2
cisshysan oo Liene G0 ) S eatsiie B0'C. Vader FercaRpbeEaN.O-
Blsgﬁﬂfiﬁ@&yfsﬁgl)%%nﬂﬁg %ﬁS’AeZ ang, P fn@do?}jwpsy addesl ancH]he mixture was stirred

ash- chf omat ogr aphy {(Hept ane © Et'OAc
at 981G for dee hotre The m&umwwthgIV&Mﬂ%dcﬁa@i&tyIMOMdn) fluoride

(TEAR; 0% g e e bR’ Whe syt 4 Do i gy 288l the

mixtie {,\(ag concentrated under reduced ressure and purified by flash- chromato raphy
3i?)-1-(4-chl oropheny nﬂ[@:’;nltropyrl in-2-yl) %1

(Heptang,: BiQyhg éil).dkhis foorylﬁgl ﬁlﬁé xpmpewndte t r - Butyl (4 {
(2/?,3i?)-1-(4-chl orophenyl)-3-[ (4-met hoxybenzyl )t hi o]
- 4- oxoazeti di n-2- yl}phenoxy)acetate (Method 26) (0.9
"H-YMRL(GDEIpL00 MEE)dd $3G5, 08D, 3.8 (SHEG) 29(B03H). 4. 268, m)vsrr (d, 2H),
%C nder |nert at nosphere. 3-Nitro-2-pyridinesul fenyl
6.9 &Ry ael é@éH)ZOmml) was added and the m xture
was stirred for 30 mnutes at OOC, then 30 m nutes at
room
tert-Butyl (4-{(2R,3R)-1-(4-chlorophenyl)-3-[(3-nitropyridin-2-yl)dithio]-4-oxoazetidin-2-

yl}phenoxy)acetate

tert-Butyl (4-{(2R,3R)-1-(4-chlorophenyl)-3-[(4-methoxybenzyl)thio]-4-oxoazetidin-2-
yl}phenoxy)acetate (Method 26) (0.9 g, 1.7 mmol) was dissolved in CH,Cl, (50 mL) and
given 0°C under inert atmosphere. 3-Nitro-2-pyridinesulfenyl chloride (0.4 g, 2.0 mmol) was
added and the mixture was stirred for 30 minutes at 0°C, then 30 minutes at room
temperature. Concentration under reduced pressure and purification by flash-chromatography
(Heptane : EtOAc 3:1 then 2:1) afforded the title compound.

{4-[(2R,3R)-3-{[2-(1,3-Benzodioxol-5-yl)-2-0xoethyl]thio}-1-(4-chlorophenyl)-4-

oxoazetidin-2-yl]phenoxy}acetic acid
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tenperature. Concentration under reduced pressure and

purification by flash-chromatography (Heptane : EtOAc
wQ@2metibrgar 2: 1) afforded the title compound. {4P¢T/REDIG000766

)-3-{[2- (I, 3-Benzodi oxol - 5- ylgl- 2- oxoet hyl Jthi o}-1-(4-c

hIorophenyI) 4- oxoazeti di n-2-yl]phenoxy}acetic acidr

- But yl

(4-{{2i ?,3i?)-1-(4-chlorophenyl)-3-[(3-nitropyridin-2-

kRO G KRN A b
y1} phighomy)acedaien(Vethod2a) (0. 20 %,t mzmmgn)ems( ?i@sdﬂe)i iR ggbt%ne €l L) at
i i . . e

rooff (PPt TR CLORL] G PR L PR oK 02 ZaL. g Fupal was
addefl dl“Hehﬁ&tL&Q %@ @ﬁﬁ@d &qob‘lﬂqglﬁ%érﬁtqf&rﬁg 1B rnﬁﬁlzﬁ% ?hcf tﬂFlff‘rzén%Eﬁrated
| O was

the crude thiol as a brown iS Cru
undenreduéealt prespurdi to sfffowbthe icruderi?ial & 4 BOwmioil. Thid crude thiol was

o S S L B TR B o

(0.591? b)44 miB1) st AdEEd, BiFovidd W@QNS% 34 %mf%j%{o@)t q‘g«?nﬁ;&ﬁm was

hours, concentrated under ced pressure ‘an
stirged af rqoeutempefat@rg Hohy bmms @gmc@ptryte(l Hemran@ccd Ete@mre #nd3purified by

e e e rishier Tk Tt G Pt g et 090 &) wes

dissobreren a5 il dofngit adidradktreCaneeRitEmpéatird s thohﬁéd g6R%ntration
ressure and purification by flash-chromato rap

undst regperdPressurerand puridisatns iy hﬂhwmt@mm ifle

ng)oﬁn&(s 3H), 4.7 (d, 2H), 4.9 (s, IH), 61(s 2H) ,
8-7.0 (m 3H), 7.2-7.4 (m 7H), 7.5-(d, IH. M (Q) :
H-MMR (6]2@1202(0(1\/1\/11121)06))1 1 623)04.(30)2HH26.6, 1H0b.1 ®2H)06.8-7.0 (m,

3H)§ igﬁ"ké‘?z Bipy-3d LB 2 3-di hydro-1, 4- benzodi oxi n- 6-yl )
- 2-oxoet hyl Jthio}-I-(4-
fl uorophenyl) - 4- oxoazeti di n- 2-yl ] phenoxy}acetic acid

MS1eDanko 2.0 GM,d100),t5260t(H0), 526.0 (40), 527.0 (10).
(4-{(2i?,3")-1-(4-fluorophenyl)-3-[(3-nitropyridin-2-y
[ )dithio]-4- oxoazetidin-2-yl}phenoxy)acetate (0.100
g, 0.179 mmol) in acetone (2 mM) and water (0.5 m)
was added trlphenglphosphlne (0.047 g, 0.179 mol).

{4- [ﬂ(ﬂRéR)@o{[ﬁr(ﬁ@r@ély réddrhenzodiexinaG yDchexeetheithiv}-1Tr@- t he

fludeBRhEHD-39R0 2R3 TTHARNTARAI G A ™) ol loned by

To a solution of zerz-butyl (4-{(2R,3R)-1-(4-fluorophenyl)-3-[(3-nitropyridin-2-yl)dithio]-4-
oxoazetidin-2-yl}phenoxy)acetate (0.100 g, 0.179 mmol) in acetone (2 ml) and water (0.5 ml)
was added triphenylphosphine (0.047 g, 0.179 mmol). After 30 minutes, the mixture was
concentrated. To the residue was added dichloromethane (3 ml) followed by the addition of
triethylamine (0.073 g, 0.717 mmol) and 2-bromo-1-(2,3-dihydro-1,4-benzodioxin-6-
ylethanone (0.115 g, 0.448 mmol). After 30 minutes, full conversion of the thiol had been
achieved. The mixture was concentrated and to the residue was added formic acid (2 g) and
trifluoroacetic acid (0.2 g). The mixture was allowed to stir at room temperature for 3h. The
crude product obtained was purified through preparative HPLC using an eluent of 10-50%
CH3CN in 0.1M NH4OAc buffer. Freeze drying of pure fractions afforded the desired
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triethylamne (0.073 g, 0.717 mmol) and
2-brono-1-(2, 3-di hydro-1, 4- benzodi oxi n-6- yl)ethanone
w@ 2008157797 0. 448 mmol ). After 30 minutes, fullPCT/SE2006/000766
conversion of the thiol had _kgen achieved. The m xture
was concentrated and to the residue was added formec
acid ZMndtrlfluoroacetlc aC|d§ . The
compogpdr &l KODske @)+ 90¥IHE] &2 ot ren?fé} étOSr(é ¥iby, 6.78-7.44 (m,
h. The crude product obtained was purified through
reparative HPLC using an el uent of 10-50% CH3CN in
0. 1M NH4OAc buffer. Freeze drying of pure fractions
af forded t he desiredconmpound. 1HNMR [ (CDs) 2SO, 400
MHz] d 4.21-4.32 (m 9H), 5.09 (d, IH), 6.78-7.44 (m
HH) . (R or
S)-2-Brono-1-(2, 3-di hydro-benzo[ |, 4] di oxi n-6-yl ) -et han
oI (R) - 2- Met hyl - CBS- oxazaborolidine (IMin tol uene,

, I s .adde a flask containing 20
R o gﬁr?ﬂﬁ '%‘#}‘A&I@Pﬂ)‘fnﬁ?ﬁé&“&éyﬁn@bw oM in THF,
6.0 mM, 12.0 rnnol) was added over 5m n.
2-Bronn-|-(2,3-dihydro-benzo[l,4]dioxin-6-y|)-ethanone
(4.7 g) was dissolved in 30 M dry THF, added to a
droppi ng funnel and added to the above solution slowy
(ca 4 h) at 0OC. The m xture was stirred over night.

(R)Dhslethg B CBSOok Maisorali@ne (18 ibiol@sd) 1. 95&511 qf95@mﬂ<51*) wB &dled to a flask
The m xture was concentrated under duced fressure

congfinipg g mddre T HE2pder 2 (glat 03 dBH3 SMP2 G 6T HF 6 misb2.0 mmol)

eSSttt o8 SRS AR M7 ) s

dlswh@dmm 80 ph dseTHBeadlcdas Edﬁbppixigl”fug@el %ié{d b@dﬂﬁ% tHSdeHoO&Vg&utlon
e_or nicC pnase was rred wt l\/g
SlO%%r(%‘h by %P(Oe& the ﬁvw Y #estigiedl 0ge It Bo AR eag TNV quenched by

addgcfeg(se% 9,4%%?%]%%% Hléﬁgéedf\%% gc%%c(‘egrn@ageé)@nder reaéce(ispresél'ibe, diethyl ether

(200 ml)] yaRER) _ami fheRobrtion was extracted with 0.5M HCI (pH=1). The ag-phase was
extrg tgdzjiw tﬁ r’rép D hd\{gtfx}gl et%}?er}zag the Jodn{b?ﬁ(eldnorgar%{c phazsesh wg;eo\;/(glshgd Dwth ca2%

t -
NG S o gt o A R

yield dpelifle gompogadlut i on of {4-[ (2R 3R)-1-(4-
fluoro-phenyl)-3 -(3-nitro-pyridin-2-yldisulf
anyl ) - 4- oxo- azeti di n-2-yl] -phenoxy }-acetic acid
H-NMR (CDCl3, 400 MHz): 6 3.44-3.62 (m, 2H), 4.26 (s, 4H), 4.78-4.85 (m, 1H), 6.82-6.93

(m, 3H).

{4-[2R,3R)-3-[(R or S)-2-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2-hydroxy-ethylsulfanyl]-
1-(4-fluoro-phenyl)-4-o0xo-azetidin-2-yl}-phenoxy}-acetic acid

Triphenyl phosphine (0.105 g, 0.400 mmol) was added to a solution of {4-[(2R,3R)-1-(4-
fluoro-phenyl)-3-(3-nitro-pyridin-2-yldisulfanyl)-4-oxo-azetidin-2-yl}-phenoxy}-acetic acid
(0.180 g, 0.359 mmol) in acetone/water (4 mL/1 mL) at RT. The mixture was stirred for 15

min before the solvent was removed under reduced pressure. The residue was dissolved in



(0.180 g, 0.359 mmol) in acetone/water (4 nL/1 nlL) at
RT. The m xture was stirred for 15 mn before the
w@oioeasit’9was renoved under reduced pressure. TPEI/SE2006/000766
resi due was dissolved i nDVF (g ni). Triethylam ne
(0.20 nL, 1.4 nmmol) and (R or
MF) 2-brono-1-(2, 3-di hydrobenzob _
@ymal-biisthylapmine 6-RaRd: Ldonmed agd (B.08 59 2rhremp-ineh & dihydro-

orpSSHARRALS ) 000,50 e LARTIRIRSGA os i

at rddd mnpe(ratqre for 2 hl\/[[‘héirelatt)ora\nak qdeacltedshyl thé BAitidXbUNEABAS (aq, 0.1
gé@é %‘ﬁ aratlve HPL% giwng a gradient of 20-

M. Sinasees S INKAFRERS RIFTIGE by prepatirve dFPLds uinga gradient of 20-

t f
5 TOEABIE N8k B 4B S B8 lgor e pue s

gave ilf thedlegigedtpraduqtm 6H), 4.26 (d, |IH), 4.53-4.61 (m
IH, 5.00 (d, IH), 5.48 (bs, IH, 6.72-6.84 (m 5H),
7.10-7.19 (m 2H), 7.20-7.32 (m 4H). Absorption
NM[@'(]DMS@AI@UMHQ) SUBHUNGS), qfle‘m%i o1, 1286@1 8543 4.61 (m,

in a Caco-2 cells nodel (Gastroentero
1H)73690:(d Hﬁhﬁ 48 (b I&Bn@m&dm, ﬁHoJﬁJleﬂ (1P)(m, 2H mfiéiz ifm, 4H).
10 X= -CH2-, - CH2 CH2-, - CH2 CH2 CH2-; Rl=H, Cl1-6
al kyl, C3-6cycl oal kyI or aryl; R2 and R3 i s hydrogen,
Absvrptianched or unbranched Cl-6al kyl, C3-6cycl oal kyl or

aryl; wherein ' said Cl-6al kyl may be optionally
Absoitisinal (heeePrasPugAEobiorpBladDastesisd inarare;2 eallamiaticho,

X C1- 6al kox d -C4al kyl) 3Si,
(Ga,%\t?K%&eai ﬁgﬁa le% ’y%?)l V- ( Cl- 6al)/kyl() 2am no, a

Cl- 6al kyl S(O a wherein a is 0-2, C3.6cycloal kyl or

—akgl——md—whe{—a—n—any—awl—g#; i eup—ay—be optionally
Comppund (Dt ed by one or two subktpeqEHue sel ect ed from

hal o, hydroxy, cyano, Cl-6al kyl{s®. 6al koxy; R4 is
hydrogen, C1-6 alkyl, or 8Ty|(g0 £mﬁl§c

N-({4-[(2R,3R)-3-{[2-(2,3-dihydro-1,4- 0.02
benzodioxin-6-yl)-2-hydroxyethyl]thio}-1-
(4-fluorophenyl)-4-oxoazetidin-2-
yllphenoxy}acetyl)glycyl-3-methyl-D-

valine

N-({4-[2R,3R)-3-{[(2R or $)-2-(1,3- | 0.05
benzodioxol-5-yl)-2-hydroxyethyl]thio}-1-
(4-fluorophenyl)-4-oxoazetidin-2-
yllphenoxy}acetyl)glycyl-3-cyclohexyl-D-

alanine

15



wherein R3 and R2 may forma ring with 3-7 carbon
atons and wherein R4 and R2 may forma ring with 2-6
w@ a00b0s77at ons; R5 is sel ected from hydrogen, hedTDSE2006/000766
nitro, cyano, hydroxy, carboxy, carbanmoyl, sul phanoyl,
Cl-6al kyl , Cl-6al koxy, Cl-6alkanoyl, Qeal kanoyl oxy,
I V-(C1- 6a| kyl)am no, ,iV-(Cl-6alkyl ) 2am no,
Claims 63| kanoyi ani no, _ V- (Cl- 6al kyl ) car banoyl ,
iV, -V-(Cl-6al kyl) 2carbanmoyl, Cl-6alkylS(O a wherein
ais 0to 2, d-eal koxycarbonyl,
1. i V-A cimPabddydf)ferhydhéhoyl and LT, i V- (Cl-6al kyl)
2sul phanoyl ; and wherein nis 0, 1, 2 or 3; or a
pharnaceutlcally accept abl e sal t,0sol wat e, Rdol v@t e of

such a sal.fgr a prodrug thereof!&. A conp nd pf
(12) Vhere OH

al kyl , C3H6c:yc oal k R@r
| gen, a branched @r umbranched
yl, g or aryl; wherein said
Cl- 6a| kyl may besepNjonal Iy substituted by one or nore
hydr oxy, am noQ guaniy ~carbanoyl, carboxy,
Cl- 6al koxy, (Cl-C4 alk , 1V-(Cl1- 6al kyl ) am no, |,
-(Cl-6al kyl)2am no, C -Bal kyt g O a wherein a is 0-2,
C3-6c¢cycl oal kyl or aryl; and wherein any aryl group may
5 be optionally substituted by one or two substituents
sel ected from hal o, hydroxy, cyano, Cl-6alkyl or
Cl- 6al koxy; R4 is hydrogen, Cl1-6 al kyl, or aryl Cl-6
al kyl; wherein R3 and R2 maygforma ring with 3-7
carbon atons and wherein R4 and R2 may forma ring
with 2-6 carbon atons;” R5 is selected from hydrogen,
VVhQ%%P’ nitro, cyano, hydroxy, carboxy, carbanoyl,
sul phanmoyl, G - al kyl, Cil-6al koxy, Q gal kanoyl,
10 X=IHgal €KHp CH,axYCH4 OHf CH,6al kyl ) am no, L,

-(Cl-6 yI ) 2am n Cl- 6a| kanoyl am no,
1
R —ﬁu‘%@l@ | @w%’ﬁ?@a
R%and R?is hydrogen, a branched or unbranched Cigalkyl, Cs.scycloalkyl or aryl; wherein

said Cy.¢alkyl may be optionally substituted by one or more hydroxy, amino, guanidino,
carbamoyl, carboxy, Cy.¢alkoxy, (C1-C4alkyl)sSi, N~(Cy.salkyl)amino, N,N~(C.¢alkyl),amino,
15 Ci.alkylS(O), wherein a is 0-2, Cs.¢cycloalkyl or aryl; and wherein any aryl group may be -
optionally substituted by one or two substituents selected from halo, hydroxy, cyano,
Ci.salkyl or Cy.salkoxy;
R*is hydrogen, Cy.¢ alkyl, or arylCy.¢ alkyl;
wherein R® and R? may form a ring with 3-7 carbon atoms and wherein R* and R? may form a
20 ring with 2-6 carbon atoms;
R’ is selected from hydrogen, halo, nitro, cyano, hydroxy, carboxy, carbamoyl, sulphamoyl,
Cisalkyl, Cy.salkoxy, Cy¢alkanoyl, Cy.salkanoyloxy, N-(C;.salkyl)amino,
N,N-(Cy.salkyl);amino, Cy_galkanoylamino, N-(C;_galkyl)carbamoyl,
N,N-(Cy.galkyl),carbamoyl, C.alkylS(O), wherein a is 0 to 2, Cy_galkoxycarbonyl,
25 N-(Ciealkyl)sulphamoyl and N,N-(Cy¢alkyl),sulphamoyl; and wherein n is 0, 1, 2 or 3;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
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, 1 V- (C1- 6al kyl ) 2car banoyl, Cl-6al kyl S(O a wherein a
is 0 to 2, Cl-6al koxycarbonyl,
w0 Wo61778al kyl ) sul phanoyl and PCT/SE2006/000766
- (C1- 6al kyl ) 2sul phanoyl ; and ereinnis 0, 1, 2 or
3; or a pharnaceutlcally accéptabl e salt, solvate,
sol vate of such a _salt or a prodrug thereof 3. A
2. feepmpening oddesrda H8)'t o claim 1 or 2, wherein X=- CH2-.
4. A compound according to claim1 or 2, wherein
X=-CH2 CH2- . 5 5. A conpound according toclaim1 or
2, wherein X= -CH2 CH CH2- . 6. undFaccobdlng

to any of t he precedi ng cl ai s, ere |s
. REnd R are hydroggn orla b nc
Cl6a|ky| &I n 34i d aIkI |s oOH
SC3- 60y kyl , aryI no;R

. 7. A compolind™according to any of the
precedi ng cl ai ms arein, Ris hydrogen; 15 R and R
are hydrogen op“a brapefied or unbranched C1-6al kyl ;

wher ei n said CI-6al kyl| ubstituted by
C3-6¢cycl oal kyl ; R4 is hydrogen. 8. A conpound
according to cIainr?, wherei ™/® 20 R2 is hydrogen and
R3 is tert-butyl. 9. A conpound according to claim7,
wherein, Ris hydrogen and Ris nethyl; wherein said
nmet hyl is substituted qi cycl ol ohexyl . 25 10. A
conmpound according to any of the precedi ng cl ai s,
Whetser.ein, R5 is selected fromchlorine or fluorine. 11.
One or nore conpound choosen from
-({4-[(21?,3i?)-3-{[2- (]|, 3- Benzodi oxol - 5-yl ) - 2- hydr oxy
eChy, | €, G, - (GIHICHQ henyl ) - 4- 30
oxoazetldln 2-y Fhenoxyﬁacetyl)glycyl 3-cycl ohexyl -
-aHaﬂl andkyl, Cs. chcloa kyl or ary

R%and R%is hydrogen, a branched or unbranched Cy_galkyl, Cs.¢cycloalkyl or aryl; wherein

said Cy.¢alkyl may be optionally substituted by one or more hydroxy, amino, guanidino,
carbamoyl, carboxy, Ci.¢alkoxy, (C1-C4 alkyl)s;Si, N-(Cy_galkyl)amino,
N,N-(Cy.salkyl),amino, C;.6alkylS(O), wherein a is 0-2, Cs.¢cycloalkyl or aryl; and wherein
any aryl group may be optionally substituted by one or two substituents selected from halo,
hydroxy, cyano, Cy.¢alkyl or Cy_galkoxy;

R*is hydrogen, Cy.¢ alkyl, or arylCy.g alkyl;

wherein R® and R may form a ring with 3-7 carbon atoms and wherein R* and R*> may form a
ring with 2-6 carbon atoms;

R’ is selected from hydrogen, halo, nitro, cyano, hydroxy, carboxy, carbamoyl, sulphamoyl,
Ci.salkyl, Cy.salkoxy, Ci.salkanoyl, Cy.¢alkanoyloxy, N-(C;.salkyl)amino,
N,N-~(Cy.galkyl)amino, C;.¢alkanoylamino, N-(Cj.¢alkyl)carbamoyl,
N,N-(Cy.galkyl),carbamoyl, Cy.¢alkylS(O), wherein a is O to 2, Ci¢alkoxycarbonyl,
N-(Cy¢alkyl)sulphamoyl and N,N-(C;.¢alkyl),sulphamoyl; and wherein n is 0, 1, 2 or 3;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
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i V-({4-[(2i?,3i?)-3-{[2- (], 3-Benzodi oxol - 5-yl ) -2-hydro
xyethyl]thio}-I-(4-fluorophenyl)-4-
wW@@aas179di n- 2-yl | phenoxy PCT/SE2006/000766
}acetyl)glycyl-3-nethyI-D-vaIbne
i V-({4-[(22?,3i?)-3-{[(2i?)- 3 , 3- benzodi oxol -5-yl)-2
- hydroxyethyl Jthio}-1-(4-fl uorophe l) -
3. AcmppeereAng 19 PR d e 2y Wherebt X+ dilycy! -
-met hyl - D-val i ne ;
i V-({4-[(2i?,3i?)-3-{[(2i ?)-2- (], 3-benzodi oxol -5-yl)-2
4. A toymipamyetdyrting o ofairh -1 (of 2f WhereiniXieGHL,) CH,-.
4- oxoazeti di n-2-yl ] phenoxy }acetyl)glycyl -
-cycl ohexyl - D-al ani ne. 12. A conpound of the (XVI):

5. A hPouliSE&rBing X5 cTafehld - e CH2-
R1 i%ou ydroéen C(i 6 alolgflsz 6cyc I(_)I_a| yI of aryl; R5

is selected fromhal o, nitro, cyano hydr oxy, carboxy,

car bano hano Cral ky. 6al kox
6. ACSIQR R bR nELS B3 RLMEPRERInE TRy 1 ) ani no,
Rl id %,dg n6a| kyl) 2am no, Cl1- 6a| kanoyl am no, -(C
kyI car banoyl, N,iV-(Cl-6al kyl) 2carbanoyl,
Arkhydsomn or a/hr@mcéueﬁ opunlyaigrhed C2.¢alkyl; wherein said Ciealkyl is

sub%*é@’%% SR SRR ancwor o1 nn is 0, 1,

R412h9<ﬂro§en R7 is an hydroxy group or a Cl-4 al koxy group.
13. A nethod of treating or preventing hyperlipidemc
condi tions conprising the adm nistration of an

e to any one of
7 Eyeafdin Sp AN Uy B GO TR ERERY a0t 12"
R nsmyhm@emf treating or preventing atherosclerosis
C the adm ni stration of an effective anpunt
R’ 9&%@8&% 8RR @36 é;‘){ BrbIARe T Gn-eikyl} wheginsat b paalkyl s
subdtBuRd BpOTRL dléhll&@e‘j t her eof . 5 15. A nmethod for
treatihg or preventing Al zheiners' disease conprising

R*is hgdragen.ni stration of an effective amount of a
conpound according to any one of clains 1 to 12 to a
manmal in

8. A compound according to claim 7, wherein,

R*is hydrogen and R*is tert-butyl.

9. A compound according to claim 7, wherein,

R%is hydrogen and R%is methyl; wherein said methy! is substituted by cyclolohexyl .

10. A compound according to any of the preceding claims, wherein,

R’ is selected from chlorine or fluorine.

11. One or more compound choosen from:
N-({4-[(2R,3R)-3-{[2-(1,3-Benzodioxol-5-yl)-2-hydroxyethyl]thio }-1-(4-fluorophenyl)-4-
oxoazetidin-2-yllphenoxy}acetyl)glycyl-3-cyclohexyl-D-alanine;
N-({4-[(2R,3R)-3-{[2-(1,3-Benzodioxol-5-yl)-2-hydroxyethyl]thio }-1-(4-fluorophenyl)-4-
oxoazetidin-2-yl]Jphenoxy }acetyl)glycyl-3-methyl-D-valine;
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need thereof. 10 16. A nethod for treating or
preventing chol esterol associated tunors conpri sing

W b@oeastithni strati on of an effective anpunt of BCT/SE2006/000766
conmpound according to any onggof claims 1 to 12 to a
manmal in need thereof. 17. A pharnaceutlca

V-l R GG S0t Sobr Ehiroryethyltnio)-1-(4 fucropheny-

4-omaaéﬁ@ﬁ.%1]f%hm}§&@ﬁpg@@1%-ﬁgdhzwﬁmaﬁne di | uents and/or

carriers rocess’ for aring a conpound of
N-(§oHERIBR)-BH)(2HR)- fh(lphhenmdmxbl ﬁa!ll)l-gﬁhmrmemthjd]thlo@a] ~{4-fluorophenyl)-

ol R 2ol bR G G o delor gy leding: *uni e

ot herw se specified, as defined in formula (1))
conprising any of the steps: 20 Process 1) reacting a
corrpound of formula (112): (112) with a conpound of
Jd)wherein L is a displaceabl e group;

12'é’roc §§né?%%%§§eﬁ g an acid of fornula (1V2): (1V2) or
an activated derivative thereof; wth an am ne of
formula (V): (V) Process 3): reacting an acid of
formula (M 2): (VI2) or an activagjed gérivative
thereof “tﬁf an am ne of formulal (VII}): (VIigs) Process

: [ 0 (VI 2)

‘Wherein:
X=-CH,-~, - CH,; CH;-, - CH, CH; CH,-;

R'is hydrogen, Cy.¢ alkyl, Cs.¢cycloalkyl or aryl;

R’ is selected from halo, nitro, cyano, hydroxy, carboxy, carbamoyl, sulphamoyl, Cy.¢alkyl,
Cirsalkoxy, Ci.salkanoyl, C;.salkanoyloxy, N-(Ci.galkyl)amino, N,N-(Cy.¢alkyl),amino,
Ci-¢alkanoylamino, N-(Cyealkyl)carbamoyl, N,N-(Cy.¢alkyl),carbamoyl, Ci1-6alkylS(O),
wherein a is 0 to 2, Cy_¢alkoxycarbonyl, N-(Ci.salkyl)sulphamoyl and
N,N-(Cy¢alkyl)sulphamoyl; and whereinn is 0, 1, 2 or 3;

R’ is an hydroxy group or a C;.4 alkoxy group.

13. A method of treating or preventing hyperlipidemic conditions comprising the
administration of an effective amount of a compound according to any one of claims 1 to 12

to a mammal in need thereof.



(1X2) with a compound of formula (X): (X) wherein L is

a di spl aceabl e group; Process 6): reacting a conpound
w@boohastrat a (Xl 2): (XI2) wherein L is a di spl aReEBE®06/000766

group; with a conpound of ngH‘L_H a (XI1):(Xil1) Process

7): De-esterifying a conpound of fornmula (XI112)

(XI112) wherein the group C(OOR is an ester group.
14. A method of treating or preventing atherosclerosis comprising the administration of an
effective amount of a compound according to any one of claims 1 to 12 to a mammal in need

thereof.

15. A method for treating or preventing Alzheimers’ disease comprising the administration of
an effective amount of a compound according to any one of claims 1 to 12 to a mammal in

need thereof.

10 16. A method for treating or preventing cholesterol associated tumors comprising the
administration of an effective amount of a compound according to any one of claims 1 to 12

to a mammal in need thereof.

17. A pharmaceutical formulation comprising a compound according to any one of claims 1 to

15 12 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.

18. A process for preparing a compound of formula (I) or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof which process (wherein variable groups
are, unless otherwise specified, as defined in formula (I)) comprising any of the steps:

20

Process 1) reacting a compound of formula (I12):

with a compound of formula (II):

25
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wherein L is a displaceable group;

Process 2) reacting an acid of formula (IV2):

e
X
\
0
av2)
5 or an activated derivative thereof; with an amine of formula (V):
R! T4 0
N
HZN)\H/ 2 o 3OH |
@) R
V)

Process 3): reacting an acid of formula (VI2):

10 (VI2)

or an activated derivative thereof, with an amine of formula (VII):

(VID

Process 4): reducing a compound of formula (VIII2):
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1 T“ 0
o)
X,O N\gLOH
\ 2 Re
o) O R

(VIII2)

Process 5): reacting a compound of formula (IX2):

0 ' |R4 O
H 5 R R

R5
5 IXx2)
with a compound of formula (X):

o OH

Ve

A
5 L

X)

wherein L is a displaceable group;

10 Process 6): reacting a compound of formula (XI2):

RS
(X12)

wherein L is a displaceable group; with a compound of formula (XII):
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OH
O

A
o SH

(XII)
Process 7): De-esterifying a compound of formula (XIII2)

o R! |R4 0
OJJ\N)\H/N\K“\OR
H o Rz R3

RS

(XIII2)

wherein the group C(O)OR is an ester group.



