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CHEM CAL COMPQUTNPS This invention relates to

2-azetidinone derivatives, or pharnmaceutically
waecwesHEh e salts, solvates, solvates of such Bel/sB20866)0765

prodrugs thereof. These 2-azeti di nones possess

chol esterol absorption inhibikory activity and are

accordingly of value in the treatnent of disease

states associated with hyperli pi daem c conditions.

They are therefore useful in nethods of treatnent of a

war m bl ooded ani malGH vention al so

relates to processes for the manufacture of said

2-azetidinone derivatives, to pharnmaceuti cal

c oMhdxsinvérdios relates &0 PHangiditma daridatives t drghamiseuticallly laeceptable

manuf act ure of _medi canents to inhibit_ cholester ol
Saltsaﬁ‘gléi?tﬁ%iSB afef, Of SYGASRY HISIRIedr U q}%ﬂO,f- %&%5@%&}%@9%&\1’088%8
chol{eﬁéxtoﬁ‘ 8bso Fbgﬁhhlgft(t)ﬁgdcﬁvﬂt Mk %&&&hgﬁﬁﬁt : vtaRletuli‘&elt?e%trﬁént of

e conpounds o Invention int eat ment o
disedsesstaten abeoni ged wittihyperhipidagintvaronditioss. dthiey acathenefory useful in

di [ j.or cause of death,and marbi dit
et S reoRE LR Warr H kol st Sud el Bt TR AN aPR Ao gfates to
prod2&b F1ARE MahSROMECHTaid 1-adetididhb dkiMRed, Rdtpharmaceutical

hyper | i pi daem c conditions associated with el evated

compositenit qoatdining thein anst taltheihededs tha mhnwagiuteefmpdipsinents to inhibit
' rotei.n (. chgl esterol a L or i factor .
cholpl PR MR b frdpr RS Bl Db e T il .S ey PEb Bt s

inventih etares to@h¢ asadiithdEahpounds 68%e invRatue infle tre&nfdns &£ dyRlipidemic
Worl dwi de View' Assnan G, Carnena R Cullen P. et | ;
congifipRsy| ati on 1999, 100, 1930-1938 and "Di abet es and

Car h@r\_’)?ﬁ%ﬁg E?%%r?t efy cﬁse%@fsﬁfﬂﬁg I Eﬂf&% BP@éahhﬁgf forbidity in the

Pr of essi ona Anerica art socl at1 on
westaruwdyld 8s wiBHnap arignificanBimkeonGiealthtaratesofices It iatvietifknown that

hypereiedie Conditiant ampaei b SruabeRet P Gotel ool SHTol and
low gl%%é?@tlﬁfogfotﬁﬁ AL DL N efo1 01 are b & ik fActbRGoP 4B BRast M

er tissues due'to i ncreased non-sel ective
atherostlesaticrdiseasshor ipstance ‘Glorenasy blesrt Aiskaske Redusingl thedpisk;iac

Woll G Yiew ™A OR5C 60 BT SR CUES . ber 1! ASEELSE 265 100, 1930-1938
and “Diabetes and Cardiovascular Disease: A Statement for Healthcare Professionals from the
American Heart Association” Grundy S, Benjamin L., Burke G., et al; Circulation, 1999, 100,
1134-46).

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
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,
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 iﬁ 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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at heroscl erosi s and ot her cardiovascul ar di seases. See

WO 02/ 058696. The concentration of plasma chol estero
walepensizon t he integrated bal ance of endogenoRGI/aEa®06/000765

exogenous pat hways of chol estgrol netabolism In the

endogenous pat hway, chol estef®l is synthesized by the

liver and extra hepatic tissues and enters the

ci rehe peesigmmeachanispoby whishiebolgsterod issabsorbed froimthe ititedtime is however
mﬁ%ﬁ he exogenous pathway chol esterol fromdietary and

ITiary sources is absorbed in the intestine and

enters tAelear iodiatidrObetREerCREMUMAS t6thl HAYHsRIbIGha BDL)
Alteration of either pathway will affect the plasma

cholesigedd and desreasedinstmer eseapriry Trerysieaseslasrhsemasindished and
sl 10E0) AL BRACER e LT 0SB0l e o

optinedieatgudate gl astrat chblesteed] éxsdlede(i) lﬂﬂ@idlﬁg_{ﬁb)syﬁﬂg_eéiﬁﬁit cﬂfo‘rl]ﬁsterol by
i sease has

ageigltg gwﬁfme—gﬁi ngé%g élgk{j@g(gg,ofgf ggaggl‘l‘r ) aré %; ns such as simvastatin and
fluvRRETRAR S ﬁlgﬁbﬁl} ﬁﬁ—%‘%ﬁatﬁfneofHﬁﬁﬁréo@pt‘&%{l@mﬁﬁ?% cholesterol
I naJ o e plasm

chol esterol . e r options to regu
remoal [fesn theqilasinmg Kid)ddodking thie dilkianig redteopyioh bgspecifé agents resulting

. .chol esterol .b ents, such .as | G; CoA reduct ase .

i e Y &id PR S GesiE B B st T P alpseton i agents such

as bABEcillbiuRed, 8ldhnas rWhihe8 g adhoRsBYakiPe HRGEhALLDR1; 3hd (ilii) by blocking
LDL-receptors will pronote the chol esterol "renova

the miestnaliwtake £ aholegterno] by ededtiva ghelasielol hsoguica inhibitors. High density

- | S I nts resul ting in increased
o RRUR OB 80086 41 J0RR ST bR i REER IR o
beec b@plst@r ol with agents such as bile acid binders,

such as resins e, g. chol estyranm ne and chol esti pol ;

and-QRRqUPdBROSSEEEIG SHEh ehplestérpleahsprpiipn intkikary g¢tivity have been

|

cesEEh Bt dbchaecil Sahiof DL SELLP T PR0ABEL S0
WOLBIRIS2s WM 9 7263 34) MeD ©S /35007 riVO026/ 16037 AW @ 96M 84300 W0 97/16455,

S , unds_possessi ng _such
WO By oisr OB TS TSP e o 42 SR8 NG Of o854 e 041000803,
: : ¢ o -
o i A i A
04/0d54 35 2V @, 0408 1062, 1WOW3/00085 3 61 0034901 498DV V62EB7, W005/033100,
US 5756470, US 5767115, US 20040180860, US20040180861 and US RE37721.

The present invention is based on the discovery that certain 2-azetidinone derivatives

surprisingly inhibit cholesterol absorption. Such properties are expected to b;a 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 @:
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WD 02/ 50027, WO 02/50060, WO 02/50068, WD 02/50090, WO
02/ 66464, WO 04/ 000803, WD 04/ 000804,
wOBR4NI00B05, W04/ 01993, W04/ 010948, WO04/ 04 3BGHSEM06/000765

04/ 043457, WD 04/081002, W05/ 000353, W05/ 021495,
W05/ 021497, W05/ 033100, US-5756470, US 5767115, US-
20040180860, US20040180861 and US RE37721. The present
i nvention is based on the discoveyy that captai@
2-azetidi ntgg derivatives surprig)ngly inhilbit

b 0 '

sorption, r t N g

' ment of i sedse st
pi_daem ¢ condi ti qys.
i nvention are not discl osed

in any of the ab appl i cati ons and we have

MEN
surprisingly fgu/nd 'I. Nge conpounds of the present .
i nventi on possess beng al efficacious, netabolic
and toxi col ogi cal profhes™ make them particularly

suitable for in vivo adm nistration to a warm bl ooded
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
absorption. Accordingly there is provided a conpound

of forrmula (I1): A conmpound of formula (1):Werein: X=
Whasade-, - CH2 CH2-, - CH2 CH2 CH2-; Rl=H Cl-6 al kyl ,
-6cycl oal kyl or aryl; R and R is hydrogen, a
branched or unbranched Cl-6al kyl, C3-6cycl oal kyl or
. aryl; wherein said Cl-6al kyl may be optionally
X=SG%%Prgﬁhéﬁiby'GHéc%k(ﬁﬁrb hydroxy, anino, guani di no,
car banoyl, carboxy, Cl-6al koxy, (Cl-C4 al kyTtSi,
i V- (Cl-6al kyl )am no, L iV-(Cl-6al kyl)2am no,
R'=C1-Gal dligyf] SCQeyelowther @ianyla i s 0-2, C3-6¢cycl oal kyl or

aryl; and wherein any aryl group may be optionally
substituted by one or two substituents selected from

R? AR is EYEELKY 2 bEKBAR orehb LA ¢ SkyP B KO0y or aryl; wherein
said Cy.salkyl may be optionally substituted by one or more hydroxy, amino, guanidino, |
carbamoyl, carboxy, Cy.salkoxy, (C1-C4 alkyl)sSi, N-(C;.salkyl)amino,
N,N-(Cy.¢alkyl),amino, CyalkylS(O), wherein a is 0-2, C;.¢cycloalkyl or aryl; and wherein
any aryl group may be optionally substituted by one or two substituents selected from halo,
hydroxy, cyano, C;.¢alkyl, Cy¢alkoxy or ;

R*is hydrogen, C.¢ 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
ring with 2-6 carbon atoms;

R’ is selected from halo, nitro, cyano, hydroxy, carboxy, carbamoyl, sulphamoyl, Cy_alkyl,
Ci.alkoxy, Cigalkanoyl, Cy.salkanoyloxy, N-(Cy.salkyl)amino, N,N-(Cy_galkyl),amino,
Ci.¢alkanoylamino, N-(C.salkyl)carbamoyl, N,N-(C;_¢alkyl),carbamoyl, Ci-6alkylS(O),
wherein a is 0 to 2, Cy.¢alkoxycarbonyl, N~(Cy.¢alkyl)sulphamoyl and
N,N-(Cy.galkyl),sulphamoyl; and whereinn is 0, 1, 2 or 3.

According to embodiments of the invention X can be-CH,-, CH,CHj-, or-CH, CH,CH,-.



R4 is hydrogen, Cl-6 alkyl, or arylC 1-6 al kyl;

wherein R3 and R2 may forma ring wth 3-7 carbon
war@as3dand wherein R4 and R2 may form a ring watiSE2006/000765

carbon atons; R5 is selected fromhalo, nitro, cyano,

hydr oxy, carboxy, carbanoyl,”Sul phanoyl, Cl1-6al kyl,

Cl- 6al koxy, Cl-6al kanoyl, C1-6al kanoyl oxy,
Furth¢iGhe Galekiidn) proivides fdd, aNofponbd bk fdrndind2o,

Cl- 6al kanoyl am no, , -(C 1-6al kyl) 2carbanoyl,

Cl-6al kyl S(O a wherein ais 0 to 2,

Cl- 6al koxycar bonyl, N-(C1-6al kyl)sul phamygs andO

, L/ - (Cl 6al kyl ) 2sul phanoyl ; and er et

a (12) is el same as for the conpound accordi ng

to fornula (1) &5 dégcrixhed above. According to an
enbodi nent of Phe |nvn R1 is hydrogen; R2 and R3’
are hydrogen or a branchseNor unbranched Ci-6al kyl ;
wherein said Cl-6al kyl is subpgtituted by
C3-6cycl oal kyl, aryl or_am no; and R4 is hydrogen.
According to an enbodi At of the invention RL is

5 hydrogen; R2 and R3 are hydrogen or a branched or
unbranched Cl1-6al kyl; wherein said Cl-6al kyl is

Thesubsitients ie dhdgonqiBuad pctarding yo forRaild @2hig dircoger.as for the compound

Accord o.an enbadient of the invention, R2 is
accqy %%t%%é‘if’da% ‘??C’?%thr%ﬂﬁ?n . According to an
enbodi nent” of the invention, R2 is hydrogen and R3 is

met hyl ; wherein said nethyl |s1 substituted by
ACCdi@mg)qom@xr;hodlment of the invention R" is hydrogen;

10 R*and R®are hydrogen or a branched or unbranched C;_galkyl; wherein said Cy_galkyl is
substituted by Cs.¢cycloalkyl, aryl or amino; and
R*is hydrogen.

According to an embodiment of the invention R is hydrogen,;

15 R*and Rare hydrogen or a branched or unbranched C;.¢alkyl; wherein said Cy_galkyl is
substituted by Cs.¢cycloalkyl;
R*is hydrogen.

According to an embodiment of the invention, R?is hydrogen and R%is tert-butyl.
20
According to an embodiment of the invention, R?is hydrogen and R>is methyl; wherein said

methyl is substituted by cyclolohexyl .

According to an embodiment of the invention, R’ is selected from chlorine or fluorine.
25

The invention further provides for a compound choosen from:
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chaippd Fersion opR i renepb R

According to an enbodi nent of the invention, Ris
selected fromchlorine or fluorine. The invention
wo eobh&179¢r ovi des for a conmpound choosen PCT/SE2006/000765
fromiV-({4-[(2i?,3i7?)-3-{[ 2- 5(2 3-di hydro-1-benzof uran
-5-yl)-2-hydroxyet hyl ]t hi o} -1=74-
f1 uorophenyl) - 4- oxoazeti di n- 2-yl ] phenoxy
N—(}ﬁhﬂéR)ZIR)@I-MEﬁE 3Blihydrbiiehenz¢fudant§ 211) -2- hydroxyethyl]thm} 1-(4-

frucinhernd ) i oarein 2 KNS Yace e Byt ) - 2 MY r o
N-({4-HeR ‘Bﬂl)‘-@n%[lz)@é -QNRRSALA S ]YQ@H %Mi ﬁ@l%‘l}fhx)og'ﬂgayl

enyl al ani ne;
fluompjpgnylbﬂ cgoazetldln 2 yl}phenoxy}acetyl)glycyl—b b- d1methyl D- phenylalanme and

N -(eﬁ &?k%§§ 3q [M orS 5 Zk@ %Zlgfhur 4l geﬁ/zlol“ur%n L qf B%E}o%el]hyﬂthm}-l_@_
ﬂuofr&)gphc y%%%aﬂ:@z%pﬁéﬂoﬂy{ho%ﬁ&jglﬁ'?ﬁﬂ%?%l%)&&@ﬂéﬁ-hﬁh%@ ¥inmoniate.

D- al ani ne ammoni at e
specification the term"al kyl" includes both straight
and branched chai n al kyl groups but references to
i ndi vi dual al kyl groups such as "propyl" are specific

In thi® decffﬁ:aﬁbm theghim Cdlkyin ml:(hrdéts 06thGsidaight et b@ﬂ@i&ﬂ'cﬁmn alkyl groups
}ﬁ? eal k and 1-4al kyl " i ncl ude _propyl, |30{) F
but eigrengsa }n i 9@1 SHOBPYTUSH 26 SPIOBYY e saeeﬁlélfoa raight chain

vers%n%&ﬁ? FHCRaBPle, R oﬁgbklgl” Be‘ AP 1&1&&%%?@ %%@bﬁ%d t-butyl.

chai ned version’ on erences to in
Hovgvan aftfetbncmtpnnchwidyal agicyd Lgpzups wedh @s'propyl’ sopspepific' foathe straight

cific for the. branched chdg1 ﬁqrﬁgc{h%flgﬁ?l héflg;ogpssuchas

‘i e spebige YhGhabiankh muindvelrﬁsﬁ BelS. Rz
lsogfé@ﬂlgn Isgtehyl and 2- pheeny | et hyl . Thg term" convent1on applies to

Othﬁrrémb%s fer exappieo ph@h:ﬂ@: kbt mlhndlud@)uglzymﬂqﬁenylethyl and

It yant, chosen from "on nor e"

2-oigufo 0P TrGR) G e ReaSlo a8 Hiab Bfing 38860 T on
| n ch@fe ®phbhal S&B@;ﬁtuehtge{?é Shdaen ABmCIAS SPndok @ BOMR i0fs to be
speci fied groups or the substituents being chosen

andeP9Re EHE G5 SN GODRCRHGS @b@{hsmuears beiashosemtiton enamwf the specified
Lgfs‘cyc}}e JuBLifliched Bei éh(flsgn H‘{}Wo r8 %ﬂlj&e sggaﬂgd groups

iC ring contalning eroa
in dé]peesrde‘mryly rsfefsel:o taeldl(f menibaret] raﬁgﬁfmc Iﬁdxycg@i’blﬁy’chc rmg containing

oo R SRR, B SLALp el e PemyL L Lol Y L cor
s DU R i X AR0RA iy,

pyrimiginyl, PYm@tﬂWlpyﬂﬂm, mWZOlYia@WhM,,l heé nxaﬁlwodiyiyﬂsothmzolyl
thla?o%qzig]éld ) zol)ﬁ ’th1eny Zrtlatf) y}/ benzofuranyl, benzimidazolyl, benzthienyl,
benzthiazolyl, benzisothiazolyl, benzoxazolyl, benzisoxazolyl, 1,3-benzodioxolyl, indolyl,
pyridoimidazolyl, pyrimidoimidazolyl, quinolyl, isoquinolyl, quinoxalinyl, quinazolinyl,
phthalazinyl, cinnolinyl and naphthyridinyl. Particularly “aryl” refers to phenyl, thienyl,
pyridyl, imidazolyl or indolyl. The term”ary!” includes both unsubstituted and substituted
aromatic rings.

Examples of “Cj.salkoxy” include methoxy, ethoxy and propoxy. Examples of

“C1.6alkylS(O), wherein a is 0 to 2” include methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl and ethylsulphonyl. Examples of “N-(Cj.galkyl)amino” include

methylamino and ethylamino. Examples of “N,N-(C;.salkyl),amino” include
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benzt hi azol yl, benzi sot hi azol yl, benzoxazol yl,

benzi soxazol yl, 1, 3-benzodi oxol yl, indolyl,
wW@06dsi7ee dazol yl , pyri m doi mi dazol yl, qui nol yPCT/SE2006/000765

i soqui nol yl, qU|noxaI|nyI qylnazollnyl phthalazinyl,

ci nnol i nyl and naphthyrldlnyl Partlcularly aryl

refers to _phenyl, thi enal p dyl dazol or
carbpnagrotsiars), m&yﬂ@rbﬁrrm pn Nr{ér%laé@nwe?fﬁnhﬁ%—aw Gaghgmeyl (to give
carbﬁﬂ% Sé @Eﬁ(}%}aﬂhﬁ% aghéﬂﬁ’gectgl Eﬁ%ﬁﬁ ae% %{bgtr%lents on benzoyl
incluidx &mbl&&mfand@ipeﬁﬁhrk’cy]hﬁ(e@)fmmb einginitragen atdin vim e2hethylene group to
i ncl ude mstqq Lt et hyl t hi o, net hyl sul phi nyl,
the 3eph§1 RAFIHA Ghyhe Q%H%d et hyl sul phonyl . Exanpl es of

I
V%\ys{;iat?nﬁggkmla X%ﬁ?ﬁ“@ szdgf}&'d&q?sa(ﬁ}‘&d?%iglé‘% f!)e%xg%&h#g of the formula (I),

or othercdoutpeunds disdaseddwstie costainisg 2 catbat kghoup ish fareyhmaleda

V-t EurdRi s e Yme B Ea o atodity P A dimetny,

N-etE{ R8sy IQENWJ@&% 148has on benzoyl include norpholino
and piperazino linked froma ring nitrogen atomvia a

neShlyiB eompoursispf the forreuld (Dgpayhaveghiral egntres andfrg geometric
| L ye, f
sorRE s i o SR S A AR imyens

encodipafich €11 seehGR¢aY] Fiatlefedis0aRes AR RohetritoBbBeM ity passess cholesterol
car boxy %roup is, for exanple, a iV-Cl-6al kyl or L
absorld’fon@ﬁll %HYI@WVléYn de such as iV-nethyl, JV-ethyl,

T@g g%le% r\éldtéé Jg' gﬂy@e Ldé ga#p%ggérﬂ Sﬁ%@?ﬁﬂgX F% I ﬁgllmgls ()f )the formula

()] thmponasse:hohsueaﬂ absmpti@sinhibdiooy aqigdget ri ¢ i soneric

tres Z- jsoners), and it is . tp be L
i Spobaiba Sratersoned fikiereinas aibn s briva Qe exist i
solvé’c@& heRH aﬂh {REROLRATRICH RN GRAMRE HyRrd &OBLS. T R35 be
possess C sterol absorption inhibitory activity.
undeF$teod thaethe inventieh enesnpasseanl} sagidscdydted fooms vdricic pssesseholesterol

of . the . ounds of the fornmula (1) that possess
abso&@ﬂﬂnég}flgg Eg’?ﬁ'pti on inhibitory activity.

Preferred aspects of the invention are those, which relate to the compound of formula

(I) or a pharmaceutically acceptable salt thereof.

Another aspect of the present invention provides 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)) comprises of:

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

X Y OH
Y1 S
L

RS
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It is also to be understood that certain conmpounds of

the formula (1) can exist in solvated as well as
waewehsaved fornms such as, for exanpl e, hydratkdI/$E20N®000765

It is to be understood that_ghe invention enconpasses

all such solvated forns, which possess chol esterol

__absorption _inhibitory activity. Preferred pects of .,
di-N-geghylarnisgy dbw-am@l)%lﬁ@@@pd%h?%ﬁl~@fép%¥{@a{nm ﬁ@s-@aﬁlﬁ@%%h refers to
f r ) r iygal |y acceptable salt
CyCl(%%ﬁoegryg’o .foﬁﬁéé’ "3?1"8?5@2‘?‘ dorE? Elt% ﬂéeisg'r esent invention
pr Ahilsse pharmcasisall paccppteplarsalhgf acooppodrod tief infention) or other

compic{g%n@sg{liéc?lg?eh f gqqu,gg,iflgqc ?}1 | pl%%g %gi?%ﬁiq%gs%ﬁ of g\%lﬁli\rllgal?ﬂd of the

inverﬁfo%é}?l?l?té %"%g‘g&%{eﬂpﬁﬁﬁﬂc% %xﬁﬁ%ﬁ@ az&:ic;i?ddiﬁér?% WK FoM@ehple, an

spe ined 1n for conprises of:
inorganicoe ®sgahjc acédydoi exgrplainydothiatico hydobramie, sgiphyric, ghosphoric,

... di -iV-met hyl ami no, di-(iV-ethyl)am no.and .
il P e e S 2l gy BRI pharmpge iy
accegﬂﬂﬂla@ﬂf 8PY bomFHiild IR e inveriiioa vaRem sysufasiehts aeldadida alkaf metal

uitabl e pharmaceutically acceptable salt of a

salt, reponple asfoditheol prfessivinopalt, an alkelies easrrpalfgy, for example 2
di sclosed .herejn, i . I i g oL LG
cto g GRS bl BRSO BLAAn ators
phys?dlé%b&ltyeﬂﬁcéptalﬂa%hﬁon, f@rexemphil @it with meihglaadns, dimethghahtine,
with, for exanple, an_inorganic (grr or‘%a ic acid, for -
0X.

tﬂm@&ﬂa@ir@, PipETi i8R BeIPROLINA I Bk o RY PE,
R ERPORE b b HRASHAREPH o Loboudthel Boefendhl By b

aci ceutically

admamistapd abthe feal of ofroalrog mhobris batken dewn mv thethiugyan o agimal body to
o is sufficiently acidic.is an al kal,i nmetal, salt, ,faqr
give @fawplémi@ga Fdmida 8%3%%@?%@ 25y frogs ncljde 3y PR hydiopypable
esterdBh@%n W) BydrBQEalﬁéﬁ‘t‘ﬁfHe@ ofla E@fh?d')dﬁ@ SHthdRERERI (PN sal t,
an ammoniumsalt or a salt with an orfgam c base which

af Baridsiva hybydyseblegisienbf 3y ceropepdabite ioanilekl), prether compounds
s By PiPhn e ES gn T YA sty
accepfabR-cbstér RHEHOX 19d:8)s¢ @i th€ human or animal body to produce the parent acid
or alcohol. Suitable pharmaceutically acceptable esters for carboxy include Cysalkoxymethyl
esters for example methoxymethyl, Ci.salkanoyloxymethyl esters for example
pivaloyloxymethyl, phthalidyl esters, Cs.scycloalkoxycarbonyloxyCy.ealkyl esters for example
1-cyclohexylcarbonyloxyethyl; 1,3-dioxolen-2-onylmethyl esters for example
5-methyl-1,3-dioxolen-2-onylmethyl; and Cy.ealkoxycarbonyloxyethyl esters for example
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of
this invention.

An in vivo hydrolysable ester of a compound of the formula (I), or other compounds
disclosed herein, containing a hydroxy group includes inorganic esters such as phosphate
esters and o-acyloxyalkyl ethers and related compounds which as a result of the in vivo
hydrolysis of the ester breakdown to give the parent hydroxy group. Examples of
a-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. A
selection of in vivo hydrolysable ester forming groups for hydroxy include alkanoyl, benzoyl,

phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl



The conpounds of the forrmula (1), or other conpounds
di scl osed herein, may be adm nistered in the formof a

w@e@eds1rge whi ch i s broken down in the human orP@nsEAD6/000765

body to give a conpound of the formula (1). Exanples
of pro-drugs include in vivo hydrol ysable esters and
in vivo hydrol ysabl e am des of a conpound of the
formula (1). An in vivo hydKH@ysable ester of a
. f la (1), or other conpounds

thggggﬁgg@%gﬂg%gﬁ%fﬂggﬁtaining car boxy or hydroxy group
is, for exanple, a pharmaceuticBfly acceptable ester
whi ch is hydrol ysed iﬁ)theRﬁunqn or ani mal body to
produce the parent acijd or jal cohol . iBuitabl e
phar maceutical |y e " T or Ofar boxy i ncl ude
Q eal koxynet hyl esters f@ar e e { hoxynet hyl , '
Cl- 6al kanoyl oxymet hyl est ers @ or Rexahpl e
pi val oyl oxynmet hyl , phthalidyl_ esters,
C3. 8cycl oal koxycar bonyl oxy ]1D6alkyl esters for

ﬁgﬂgg 1- .car bonyl oxyet hyl ;
> Wh#? - |%§%P%%%§gg%§%%ethyl esters for exanple
Prodzss®trhadtink a8 -adidaf dbren2 (BAy| net hyl ; and
Cral koxycar bonyl oxyet hyl esters for exanple

1- met hoxycar bonyl oxyet hyl and nmay be forE:;jEi any

carboxy groyp in the &¥hpounds of this @nvestjon. An
in vivo hydro i t heH
formula (1Y, £ osed herein
containing & | ' i norgani c esters
such as phosphate esters ang_agacyl oxyal kyl- et hers and

rel ated conmpounds which ag”a res gf the in vivo
hydrol ysis of the ester breakdo gi ve the parent
hydr oxy group. Exanpl es of a-acyloxya ‘A5ethers

i ncl ude acet oxynet hoxy and
2,2-dinethylpropionyloxy-netﬁgxy. A selection of in
vi vo hydrol ysabl e ester form ng groups for hydroxy
or ai ativattd datikativeyheredfe withyeh anpheeldosoelayV).and
substituted benzoyl and phenylacetyl, al koxycarbonyl
(to give alkyl(H with a Fonﬂoundcpf formula (111):

(HI) R
HZNW oft

o R R

V)

10
Process 3): reacting an acid of formula (VI):

Rl
O - OH

O
< Y H O\/U\N)\(
»T:Z::i7//(\,/S:I:j/li:::r/ H 0
N
@) @\
RS
(VD)

15 or an activated derivative thereof, with an amine of formula (VII):



wherein L is a displaceable group; Process 2) reacting
an acid of formula (TV): (I1V) or an activated
walemsastrpee thereof; with an am ne of fornul a BEA/SEA0WG/000765
Process 3): reacting an acidj,of fornula (VI): (V1) or
an activated derivative therg with an am ne of
formula (VI1):(VIl) Process 4): redu0| ng a conpound of
formula (M11): (VIIl) PRScess 5): reacting a conpound
of formula (IX): (1X) vvltlh a gonpound of formula (X):
(X) wherein L is a di sp{@ceab e group; Process 6):
reacti ng a conpound of ):(XlI) wherein L is
a di spl aceabl e group; w't und of formula
(XI1): (XIl) Process 7): -egperifying a conpound of
formula (XIH) (XII1) wherein the group C(OOR is an
ester group; and thereafter(Yif) necessary or desirable:

s

X H , R3
\ __\[ I \—s 0O R
Y1

RS

5 (VI

Process 5): reacting a compound of formula (IX):

R4
o R l 0
\/U\ N
0 N OH
HS H O R R®
N
RSN
RS
axj

with a compound of formula (X):

10
Y OH
A L
Yj
X)

wherein L is a displaceable group;

15

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



i) renmoving any protecting groups; iii) formng a
phar maceutically acceptable salt, solvate, solvate of

wG@omh/1377%@l t or a prodrug; or iv) separating tIOI/EE2006/000765

more enantionmers.L is a dispjpaceabl e group, suitable
values for L are for exanple, a hal ogeno or
sul phonyl oxy group, for exanple a chloro, brono,
nmet hanesul phonyl oxy or tol uene-4-sul phonyl oxy group.
C(OORis an ester group, guitable values for C(O CR
are net hoxycarbonyl, gthoxycarRonyl, -butoxycarbonyl
and benzyl oxycar®onyR™ The stafting materials used in
the present.invegptio pared by nodifications
: Qe~déstyy OTOH 264 B .
ely t heyHcan yed by the foll owi ng
' g Process 1): ols of formula (Il) may be
reacted with conmpounds of formula (111) in the
pr@le-a;\of a base for exanple an inorganic base such
O as s carbonate, or an organi c base such as Hunigs
base ~li# e presence of a suitable solvent such as
acetonitril el dichl oronethane or tetrahydrofuran at a
tenperature in the range of QC to reflux, preferably
at or near reflux. Conpounds of formula (l11) may be
prepared according to the fg*bomﬁng schene: Schene 1
wherein pMeOBz is para methoxy benzyl. Conpounds of
5 whereirJnif adigplpdspble(geelp; Wity cammpbupd bf Jorsudn Gdibirer ci al |y
avai | abl e conmpounds, or they ar ILgnown in the
l[iterature, or they atle y standard processes
known in the art—.Ané{t her of the present
i nvention provi des aypr< ‘ ring a conpound
of fornmula (12) (12) &r =pHarnaceutical |y acceptabl e
salt, solvate, solvate of such a salt or a prodrug
t her eof (X1I)

Process 7): De-esterifying a compound of formula (XIII)

Ré
0o R I O
" PH O\/[LN)\N/ N)<U\OR
\YTD/Q/S Hog & w
N
0 O\
10 Rs

(XIII)
wherein the group C(O)OR is an ester group;
and thereafter if necessary or desirable:
15 i) converting a compound of the formula (I) into another compound of the formula (I);

il) 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.



10

whi ch process (wherein variable groups are, unless

ot herwi se specified, as defined in formula (1))
w@epnsswes of : Process 1) reacting a conpound BET/SE2006/000765

formula (112): (112) with a f%npound of forrmula (I11):

(in) wherein L is a displaceabl e group; Process 2)

reacting an acid of formula ( IVQ%HHIVQ) or an

actiltafEnlagao RSP PR i Rle ¥ipes 1o LirafPranimeleot halageng)ox

| a
sulp Qb By Rl GG R e bR B .
toluean-dagnlplengfoxfy@ronpl a (VI 1) : (VI I ) Process 4): reducing
r CRaRA Srcitap St bl vadiea é@%bia?&%?e?@ax?%mgonﬂ
etho Wy z.gﬁto&%a@%@l 6nf berzoxYEEb&yR L 15 a

| spl acéabl e group; Process 6 reacting a conpound of
f ol heistartingin@aterialinseyl mvtf@rm@santmwsntmnd:las bt avpatsiddy modifications

of thd TSty devsmc.:rtlbhedam %%'B”‘Pé&%zmoé 1 .fzﬁ{enr}ljalttglegr)&é; éa(n)gel Brepared by the
following reactions.

Process 1): Alcohols of formula (II) may be reacted with compounds of formula (III) 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.

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



Process 7): De-esterifying a conpound of formula

(X1112) (XI112) wherein the group CCOOR is an ester
w@ewap377ad t hereafter if necessary or desirabP@r/SEJ06/000765

converting a conmpound of the fornula (12) into another

conpound of the fornula (12)1% i) renoving any

protectlng groups; iii) formng a pharmaceutically
accept abI ellsal t, sol vat e, solvate of suchya salt Gor a
predr M) sepapatijig diwo or yoore epant inne

bl aceabl e grou qutabhg Ve for L areoﬁbr
exgap a halogeno(gqxgulphonyl ’ p, for@exanple
a chloro brono, net sulphonyloxy r

t ol uene- 4ﬂ%hlphonyI$§369roup C(O OR §§m% EELEML/OH
group, suitable values for C(OOR arnggt oxyc p@onyl,
et hoxycar bonyl, -butoxycarbonyl and benzyl oxyc onyl .
The stari materials used in the prese i,nvention
can be p red by nodifications of the r es
describead in EP G392 264 Bl. Alternatively they cap be
pr@pared)scckge f 0l | ow noribgagid ons. Pro@ Ojgiv/ﬂ\

Al cofiol ¥y of | 30K 112)—ay—be rlas OBt
cyppupds  of %ornula (111)V6 t heXprasenge of a base

f or exanple 7z I norgani c base such'as ¥

car bonat g, or ﬁ@ organi ¢ base such as Huni @) base, in

ndweppaesgnce s9f ~@ suitabl e sol vent such as
IEE@vOHRTriIe,}d#chloronethane or tetrahydrofuran at a

t enper at ur @ range of OC to reflux, preferably
at or nedr | ux. Conpounds of formula (112 may be o
prepared according to the fO||0MAQ)M%&henE CN o
Tolue%(l—la) reflux HO \ 9)@ \)
1 D)Q
/
T1C14
Tetraisopropyl orthotitanate Hs (I1j2)
Ethy! diisopropyl amine O-pMeOBz
DCM 0C then -40C
OH N,O-bis trimethylsilyl
acetamide
Toluene, 90C - 45C
cat TBAF
Formic Acid, A /)§ O-pMeOBz

- O TR
S,
l Sodium RS Y; k)

borohydride

119)) o) O\

Scheme 1

wherein pMeOBz is para methoxy benzyl.

RS

Compounds of formula (IIb), (IId), (Ig) 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.



p- TSA (Hd) Schenme 1 wherein pMeOBz is para met hoxy
benzyl . Conpounds of formula (lib), (Hd), (lig2) and
w@ bdob/2}779¢ e commerci al | y avail abl e conpounds, BCT/SER®Y6/000765
are known in the literature, #y they are prepared by
standard processes known in % e art. A conmpound of
formula (V) may al so be reacted with a conpound of
Another ppPet c% she\preCoh Py eRin BPVidey HDIOSESRITQA PraRaFingea compound of
formiE ed by the follow ng route: (Xl Vi)A conpound of
or a (1112) may also be reacted with a conpound of
formula (XIV2). Conpounds of forpaul aI@GV 4 may) be

prepared according to the followfng rpute: (Xl Vg) A
onmpound dPHf ornul a ( may be HKedu %nd
x7 0 oxqul g (1V) or a@onpplnd 6t f may~ be
: : 2B

conpoynd formul a X ound
Y la (XV2y—ef be~Teduced to a conpound of
formula (1V2) or| ayconpound of formula (XV2) nmay be
react ed mﬁthx3% POY formula (V) (XV2) Conpounds
of formula ( ) may f epared according to the
followi ng route:l ) NBSATotuene 2) cat. TBAF Aceton/
H2O (VI112) The steps in thi $schene are not
restricted to the reagents, conditions or protecting
groups nentioned. Conpounds of formula (XV2) may be
5 prepared according to (& foll owi ng scheme: am ne

or & praEATe Seep Bl bme B FruRE Sl iy 4D e Pl fhereor

which process (wherein variable groups are, unless otherwise specified, as defined in formula

(I)) comprises of:

Process 1) reacting a compound of formula (112):

10

with a compound of formula (III):

o R! IR4 0
H o Rz R3
(I1D)

15 wherein L is a displaceable group;

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



menti oned. For XTV and (XV), and in an anal ogous
manner for XIV2 and (XV2) both the follow ng

W@ pphingwIPr ocess 2) and Process 3): Acids and BOI/SE06/000765

may be coupl ed together in [g%_presence of a suitable
coupling reagent. Standard peptide coupling reagents
known in the art can be enpl oyed as suitable coupling
reagents, for exanpl e carbonyl diimnm dazol e an

di cycl ohexylycarbodi i nD#e, optionally in, thejpresence

of a catalyst “gtuch_as /i met hyl am pepyy+di or~oy
4- pyrrolidi\nop e, \optgonal | he presence of a
D di ne, or

base for e%mp /i et hyl anf-ne y
2,6-di-al/tyZ-pyridines suchfas_2,6-1utidine or
2,6-di-tert-butyl pyridine. 401 tabl exsol vent s i ncl ude

di net hyl acet am de, di chl or@net ha énzene,
tetrahydrof uran and di net hyl f or marq ge-~~The coupling
reacti on may conveniently be perforned af*a
tenperature in the range of( to 400C. Suitable
activated acid derivatives rnclude acid halides, for
or apyefifyites degivdtivhiherebfjesth anamiae bf femesdt @nNs, for exanpl e
pent af | uorophenyl esters. The, reaction of these types
of conpounds with ami nesRis W@l | own in the art, for
exanpl e they may be reacted i\n thel presence of a base,
such as those descri a , d Toga suitable
sol vent, such as thos® desg¢ri bed,a®ve. The reaction
may conveniently be perforfed akR a tenperature in the
range of -40 to 40C. Acids of formula (1V) and (VI)
may be prepared from corrpoun@@-of formula (I11) by

Pro¢ 838} i@ tih P P 18881 priate, optionally
prot}éct ed,Esi de chain uﬁ‘ﬁ%yt he conditions of Process

be prepared by a np
formul aYV) and (W

(VI2)

or an activated derivative thereof, with an amine of formula (VII):

(VI)

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



Process 4): Reduction of conmpounds of formula (VIII)
could be perfornmed with a hydride reagent such as

W@ owissi7hor ohydri de in a sol vent such as net haPol/SEX006/000765
tenperatures suitable betweegs -20-40 0C. Conpounds of
formula (VII1) can be prepared from conpounds of
formula (I11), by deprotecting the benzyl group and
performng Process 1. Alternatively gpnpoghd (f"l K) O

coul d be debenyl ated, Process 1 couljd be|perfornme
and, Yhe resul tffng conpound_depr 01 e OH
@ 8§ 5) and Pr : the{; corfpounds ggy

esence of "a bage foOR

asy Huni gs base, in the presence
of a suitable solweht susp asyacetonitrile,
di chl or onet hane or tetra furan at a tenperature in
the range of 0C to refl ux, rengny at or near
refl ux. Conpounds of formula (IX) 'and (Xl) may be
prepared by an appropriatevip@)fication of Schene 1.
Conpounds of fornula (X) and éXII) are comercially
P rocavg‘ﬁa %B?t@%?ﬁ?éﬁﬂ‘?ﬂgf’fgﬂﬂnpﬁe(}x Y¥e known in the
literature, or they are prepared b st?lmdard processes
known in the art. Process 7) QEst&s ol forfula (XI11)
may be deprotected under_standard condNti ong such as
t hose described b ‘ %Neggnp e ﬁﬁl{o()}lst hyr
ester mayyRe deprp ed wi th s@di um hydrlgxigle in
met hanol at «r oopteoper at ur e. Corrpo@lds & fornul a
(XI11) may be prepared by a nodification of any of the
processes destrNbed-herein for the preparation of
conpounds Of for ! ). It will be appreciated that
certain of the various.ring substituents in the
compounds of the present gsnventi on may be introduced
by standard aromati c substitution reactions or
5 generated by conventional fIX®tional group
. dificati-ons either prior to or immediately foll ow ng
Wlth?%%mg?%] eoggggmﬁ%w}oned above, and as such are
i ncluded in the procesg aspect obH
I'd

X

\ L
Yl

X)
wherein L is a displaceable group;

10 Process 6): reacting a compound of formula (XI12):

o R IR4 0
N
O\)LN/H]/ \KU\OH
L 5 »OR
N
RSy
R5
(X12)

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



the invention. Such reactions and nodifications

i nclude, for exanple, introduction of a substituent by
wore@ed3oHe an aromati c substitution reaction, reCUSEIN061000765

of substituents, alkylati Onrﬁé substituents and

oxi dation of substituents. Teagents and reaction

condi tions for such procedures are well known in the

chem cal art. Parti cul/ayr exanpl ePBf aromatic

substitution reacti ofs ingtode the introduction of a

nitro group using congen d ni\Lismcid, the

i ntroduction of an acytl ouwp/ usi ng, for exanple, an

acyl halide and Lewis acid (such as al um nium

trichloride) under Friedel (xgfits conditions; the

i ntroduction of an al kyl group using an al kyl halide
Progesg 7&&?'@“%}&5}'618(%%@(&1@@?mﬂnmilaj(ﬂﬂ{m)chI ori de) under
Friedel Crafts conditions; and the introduction of a

hal ogeno group. Particul ar exanpl es of nodt¥ication
inclyde the redygtion of a nitro group to } No

gr @up by—+Qr exanple, cat i a~OR
ni ckel or dreat th iron gn thg pre GE
of Kydt pric &aci - wit I ng; oxidationOof R

al kylthiov"to al kyl suljphilnyl or al kyl sul phonyl. 1t wll

al so be appreciated N nsonme of the reactions

nenti oned herein i © may b essary/desirable to
protect any sensitive gro Q_t he conmpounds. The
I nstances where protection I's netgssary or desirable
and suitable nmethods for prgtection are known to those
skilled in the art. Convent¥#a) protecting groups may
be used in accordance with standard practice (for
iLlustration see T.W Geen, Protective Goups in
Whe’@rgg‘ﬁig@%@%&an@@ﬂmgwp;ey and Sons, 1999). Thus,

d IhbrdaBec; ' roups such as amino, carboxy or
o hyf:lrao%tf?l?éeﬁ%%r/yé%&g%%&?abl e to protect the group in

i) copuartingh cbﬂnpoumaﬁtth@f@nﬂﬁmiﬂﬁﬁdanﬁﬁl{eﬁ&?}nﬁﬁﬂiotfﬁ@ Brmula (12);

i) e[ﬁ%):)tecting group for an amno or al kylamno group IS,
1) ISRVIS AKATRECURE HOYPS: gr oup, for exanpl e an al kanoyl

iii) f&AH Y&l R oxycar baonyl groyp, for

. : exa gf? a rre?fwtggg'é%%gﬁdy}e?gaet%%@%g&ﬂ%ﬁﬂg S a salt or a prodrug; or
iv) seftatativgwacb oyt emmaumersan ar yl met hoxycar bonyl gr oup,

foy .ex | e nzyl oxycarbonyl, or an aroyl group, for
oAt R I LN
sulptn@leR y REGpES Edr eﬁgmﬁfegl%@x%re,e&gﬁl%?ﬁfe{hﬁnééﬁfp%m\{\gflg)@y E)rh €

choi ce of protectin
toluene-4-sulphonyloxy group.

C(O)OR is 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 (III) 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.



group. Thus, for exanple, an acyl group such as an

al kanoyl or al koxycarbonyl group or an aroyl group may
wheoosasmved for exanple, by hydrolysis with a BCI/SED&00765

base such as an al kali netal hydroxide, for exanple

['ithium or sodiun1hydroxidef%&'ternatively an acyl

group such as a -butoxycarbonyl group may be renoved,

f or Cempoipide of bymiuteedI2yendy v pripaed aicoadih@toathe tblRSving scheme:

hydrochloric, sul phuric or phosphoric aCQ? or

trifluoroagetic acid andpan aryl met hoxyca

Sy¥k i oxycasr\b/ollhyl(ll@r OUpYHE
exan by hydrogenati‘onGver 4 ber
pal; m on- car bon,Cs@io,by treat h a L&{Ps acid

for exan‘p&}e boron tramCwrifluoroacet gfj&)e, |A SUN/abl e
al t er nat i Y& protecting group for a pfe'ﬂﬁmr?la%?ﬁ«:}gvgﬁ%up
is, for exanple, a phthal oyl group whirgh y bgia
renmoved by treatnent with an al kyl am ne, for exanple

di met hyl aghopropyl am ne, or with hydraziwes A
sui t abl e~pretecting group for a hydroxy %E is, for
exanpl e, ancacyl group, for exanple an al kan%yl graoup

such _as_ge€t yis aroyl HOBUBIF for,_exa zoyl,
of a yl met hyl™ grp, <top—exam|e™y . “The OEt
deproteet i ogggondi tions for The abque ot ecti ng

gréups will negessarily vary with the choigce of
protecting grodlp. Thus, for exanple, an ac ® group
ROGScAMAB, an aFRarfoyl or an aroyl group may be renoved,
ROf %8Byl e byEI%%)dr olysis with a suitable base such

as an al aI hydr oxi de, for exanple INthi um or
sodi um hydroXi de. Alternatively an aryl net roup ©

@ ed, for P,
s Sodiggpy hydyexide, BFhfor exanple a -byt gr oup

whi ch may” be ed,TeF@??P’@RYé?F&P‘é%natby tréatment @ h N
an acid, for &afple %%{;I%“Jrfﬁ’éﬁﬁg‘"éﬁi d such as "piet Bz

trifluoroacetic acid, or exanpl e a benzyl group
whi ch nmay be renoved,ofior exanple, by hydroge at&e_rgisuimethylsﬂyl
acetamide

Toluene, 90C - 45C
cat TBAF

0 (0]
such benzyl group may be remygds. for | exahpl e, \by
hydro%i on over a catal {lﬁt speQd as 00 S N\)
pal | adi um on- car boR. Arsui alot/é(c gy gr oup H
v R ?onjL ji)r ex@_ 2 e)§tY ng gro

W npt'e a” nmetthyl Oor et hyl group whi ch® ©
exa S Wi th @- su

O-pMeOBz

Sodium RS
borohydride

(n2)

1 a12)

Scheme 1
wherein pMeOBz is para methoxy benzyl.
Compounds of formula (IIb), (IId), (Tig2) and (IT12) are commercially available
compounds, or they are known in the literature, or they are prepared by standard processes

known in the art.



over a catalyst such as pall adi umon-carbon. The
protecting groups nay be renoved at any conveni ent

wG@ee@ga3ime t he synt hesi s usi ng conventi onal tecPei/gEE®86/000765
“wel |l known in the chenical ar The invention further
provi des for a conmpound of t Tormula (XVI) or
hydr ol ysabl e esters or am des thereof: (XVl) wherein R7
is an hydroxy group or a Cl-4 al koxy group. Rl, is as
defi ned above regarding fornula (1). A conpound of

A formula (XVI) may be an internediate to formula (1).
copoimd efforranlaf(V) tagralfprevesesd #125 a3 me?g
formula (XVI2) or hgdrolysable estergﬁgr am g@&ﬂ&hﬁrvy
thereof: (XVI2) wherein R7 is an hydroxy group or a
Cl- 3 al koxy group. Rlis as defined above regarding
formula (I). A conpound of fornmula (XVI2) may be an
internediate to forrmula (12). As stated herei nbefore
t he conpounds defined in the present invention possess
chol esterol absorption inhibitory activity. These
properties may be assessed, using the follow ng
bi ol ogi cal tests. In vivo testing of chol esterol
absorption inhibitors AC57BL/6 female nmce 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 14
C-chol esterol gavage bl ood sanples were taken via the
tail and plasma prepared to determ ne how nuch
chol esterol were absorbed. 24 hours after the gavage
of 14 C-chol esterol 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 fermal e mice were mai ntai ned on regul ar chow

di et and housed in individual cages to collect faeces.
worbwme/13%9e fasted for 3 hours and then gavagedrP@i/sER006/000765

vehicl e or compound. One to tgn hours |ater the mce

wer e gavaged with radi ol abell’€d chol esterol. Six hours

after the 14 C-chol esterol gavage bl ood sanpl e was

taken via the tail and pI na prepaPed to determ ne

how nmuch chol esterol was orb , o*"nours after the
gavage of 14 Cbholes eroP were bl ed and
ty.

pl asma anal ysed for oa t Faeces were al so
coll ected for 24 ho o a@ bsorptlon
efficiency. References 1. |rk G L Me M T
Caldwel I, J . A Lernmark, (mm dson R C
LeBoeuf . prer- and hypo- respon3|veness to dletary fat
and chol est er apa/map |nbred m ce: seat |n&w%or
v.and lvagi ab ’genes Li Res

xY §6.1522- 1532,,2. C, ri&ﬂ w
'Genetic vari@fion in ho estan@ bsoapmlon eK¢ ency
anprve) i nbr ed’ °$tT ai ns of mice. . Nut <1997

127:1344-1348. 3. C. D JoIIey, J .M Dietschy, S. e
Turley. Cenetic differences in chol est er ol absorpt|@R
in 129/ Sv and C57BL/6 niqg effect on cholestero

responsi veness. %SIO| 1999 276: G1117- Q4. XV

Adm ni stration of 0. 2 kg of Exanple 3 gave (3}

inhibitio f 14C chol terqhvgbsorﬁgfon (procedur e=y RS
% s

A** Adn1nbsQ;atbon of 2 mol / %&gﬂp/@ 4 gave 5
K@' &Q cﬁ@kq%hgfolx rptlonjipwocqure g

8 to af UCH;dTie r aspe ct of i nvent i OdRaisopropy! orthotitanate
there is prd "Yed a pWarhaceutical (o i tion wgfydijoeropyamine
conprises a conpound of formula (1), a

pharmageutically acceptable salt, solvate, solvate of
Xsuch a§§ap oOr a prodrug thereof, as defined
A .0 . . . .

hgrgipeRoie in association with 0/ 0

p edt i ¢al | y-accepf abl e d|Iu ng or ri er~The

co iNEY, 0 y be—in—a fer e 5Y oral  __ME°

agd st ‘@s on, for S&FAfpl e N H20MeOH

90°C-45°C ° Q
. © N,
(XIvj) d 3 (XIVK) RS
Q
O\)\\OH

ij::f&vilmﬁ:j (XIV)
Q

RS

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

(o]
B
? r\)LOEt OEt
D R
NaH Toluen
H DMF p-TSA
o 25°C H o Dean-Stark

refiux

(XIVi)



tabl et or capsule, for parenteral injection (including
I ntravenous, subcutaneous, intranuscul ar,

WO posasEscul ar or infusion) as a sterile sol ut PORSE2006/000765
suspensi on or enul sion, for tgpical admnistration as
an ointment or creamor for Trectal adm nistration as a
suppository. In general the above conpositions may be
prepared in a conventional manner using conventiona
exci pients. The conpound of formula (1), or a
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, wll normally be
adm ni stered to a warm bl ooded animal at a unit dose

A cppppn effermula gHIDrmapplseRe reatted yith D@m@Ondyf kgmula (XIV2).

5 preferably 0.02 -50 ng/kg, and this normally provides
a therapeutically-effective dose. Preferably a daily

Comlpsinds of fdrmulza(XJ 2p inad be Qréfatdethc Hiairgl 16 Weohwhelop:
ng/ kg is enployed. In another aspect a daily dose In
the rage of 0.01-20 ng/kg is enployed. In one aspect
of the iriVention the daily dose of a conpound of
formula (1) is less than or equal to 100 ng. However
the daily dose will necessarily be varied depending
upon the host treated, the particular route of
adm ni stration, and the severity of the illness being
treated. Accordingly the optinmum dosage may be
determ ned by the practitioner who is treating any
particular patient. A unit dose formsuch as a tabl et
or capsule will usually contain, for exanple 1-250 ng
of active ingredient. According to a further aspect of
the present invention there is provided a conpound of
the formula (1), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug
t hereof, as defined hereinbefore for use in a nethod
of prophylactic or therapeutic treatnment of a
war m bl ooded ani mal, such as man. W have found that
t he conpounds defined in the present invention, or a
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, are effective
chol esterol absorption inhibitors, and accordingly
have value in the treatnent of



di sease states associated wth hyperlipidaemc
condi tions. Thus according to this aspect of the

w0 povensi7’ec there is provided a conpound of thePEDSEIDE000765
(1), or a pharmaceutically acgeptable salt, sol vate,
sol vate of such a salt or a'%ﬁddrug t hereof, as
defined herei nbefore for use as a nedlcanent
According to another feature of theyinvention there is
provided the use of a cokgound P%E’fornula (1), or
a pharmaceutical ly ag c-o abl e t, solvate, solvate
of such a salt or a&gﬂ gr ug ereof , as defined
herei nbefore in the uf acgaf f a medi canent for
use in theproduction of a cholzgggéol absor ption
inhibitory effect in a war®iVBl oo ani mal , such as
man. According to another feature of the invention
thepe is provj dedxvihe use of a conpoqug

e fox
r a pharemteut i cald Wi aggﬁptableosamt %I fgg o
vate of smch a salt proggu Hereof Os
defined hergithpefore in"the gpvoduct | onsof a ©)</ i
cléYast erol absorption inhibitory effigt.in a
war m bl ooded ani mal, such as man. Herein, where t8ve)
production of a chol est er ol absorption |nh|b|tory
effect or a cholesterol Lowering effect is stated, j’
suitably this rel ates EQJ’\ghe treat ment of

hyper|ipidaem c conditignrs in a wa m bl ooded ani (XIVi)
Lsuch as m Additio y i gvgel at to the treat t

ysli condi t#ons and ydi & %r sych as C
Ty peg| yphdaeti-donhy peEd £i,gT 1 Cé@y \)L /@ ¥
oo yperyetal I‘%F’ rotel nesra ( hi gh LDL), —_—
hyper pr ebet al''popr ot &Frfémi a (hi gh dBL}S Ticl.
hyper chyI om cronem a, hypol i poprotei nem a, E?é;?é?é‘;;‘i‘;ﬁy?;‘?,ﬁﬂim

hyper ghol est erol em a, hyperli poprotei nem a and cHxcrR
\hypozrtgphé oproteinema (low HDL) in a wargn bl ooded
m as man. FurthernoreXt rel atgs™wo the

dlfferegg\ clinical g£agnditgofs sueh as
|s -arteri-oscl m%/rr hni a, NEtS
hyper - t @ boti ¢ cqfidivi onsg( cul arndysfunct i onyzomeon
endotheI|%I dysf uncete¢-ews, hear t fall%regiigronary heart
di se@sgs, _émjl ovaseul ar di seases fhsall

i nfarction,® aﬁglna pectoris, perlﬁﬁg%%I vascul ar
di seases, i nfl anmati on of cardi ovascul ar

Q
o\)\‘OH
¥ s,
I T 0av2)
0 Q

RS

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

of formula (XV) may be reacted with a compound of formula (V):
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ti ssues such as heart, valves, vascul ature, arteries
and veins, aneurisns, stenosis, restenosis, vascul ar

wWEb@gnawos vascul ar fatty streaks, |eukocytes, PONSEIE®0765

and/ or macrophage infiltratigﬁk i ntimal thickening,
medi al thinning, infectious”- surgi cal trauma and
vascul ar thronbosis, stroke and transient ischaemc
attacks in a ®l ooded ani mal, such as man. It also
relates to t ogat ment of atherosclerosis, coronary
[ , myocardi al infarction, angina

heart®di sea
Xfﬂﬁgza%iéﬁ eri pheral vascul ar di seases, stroke and
% si ent '&T:fgfic attacks in a warnm bl ooded ani nal,

Such as man pr.oducti on of a cholestero
absorption in |b|ﬁ5ry effect or a cholesterol |owering
ef fectXMl so relates to a nethod of treatlng and/or

i ons,

reven | er tlc | e
A °§ v‘é‘h‘% ?ﬂ% lézggég Féedawac? Y %%Wnépf B}r@m (@INg) ora
conhpbﬁh@ of FRHNRSXIVY) md:ylﬂetll%%tg@ﬁvﬁh' tcoﬁ%b@ﬁ@éﬁ t‘b{'lm"ﬁaw hod
i nhi bi ting nonocytes-macrophage accunu on ‘i
ions, a method of inhibiting
mabHi X netalloproteinases in
at heripscl er c lesions, a nethod of inhibiting the
XY i45.z4t i on of atherosclerotic |esions, a nethod
Y] pr eveptNng .therosclerotic pl ague rupture and a
met hod oP tre g unst abl e angi na. The production of
a chol esterol abs tption inhibitory effect or a
chol e€¥8tol lowering effect also relates to a method
of treating sitosterol em a. Conpounds of formula (1),
or a pharmaceutically acceptable salt, solvate,
sol vate of such a salt or a prodrug thereof may al so
have value in the treatnent or prevention of
Al zheiner's Disease (see for exanple WO 02/096415).
C § f Lpventi on there
o Sy P X b e PAL Bholl o WY ORI ol
phar maceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, for use in the
treatment or prevention of Al zheiner's Di sease.
Compounds of fornula (1), or a pharmaceutically
acceptabl e salt, solvate, solvate of such a salt or a
prodrug thereof may al so have value in the treatnent
or prevention chol estero

atherosclerot
expr essi on




associ ated tunors. Therefore in a further aspect of

the invention, there is provided a conpound of fornula
W@ 2gos/18179@ phar maceutically acceptabl e salt, sSPCTRER®P6/000765

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

in the treatment or preventirdd-of chol estero

associ ated tunors. Conpounds of fornmula (1), or a

ceutigally maccept e salt, solyate, wsglyate of
M—Eziﬁﬁg saér’_sf61 drug &gbg na ”J§o ha Lw%H
| fydyhe treatpe preventlﬁﬂmf

cUIar
i nf T ammat i on (see for examp 6D 03/ 026644) . ThéV&f ore
in a further aspect of the invention, there is
provi ded a conpound of formula (1), or a
pharmeceutically acceptable salt, solvate, 6ﬁv3teom#
such a salt or a prodrug thereof, for use ifn tfme | °"
treatment or prevention of va\&ular i nfl ammati on.
Accordin to a furt%Sr featurefof this aspect of ‘the
invené}@ﬁ’ Rere is d d a hod for grodu0|ng a
goloeat er ol absorption y“@ffect in ﬂ
dedygnlnak——sHGh—as—nanT_+n need of suc%
>IN avhiseh conpri adm nistering to s
@@ W;é’ anmount of S‘G‘C?%',)pn'pound of fornmul aeb%vlg),
phar macey, Cc Py accep@@h&am&ait sol vate, solvate of
such a salt or a prodrt§:thereof. The chol estero
absorption inhibitory activity defined herei nbefore
sbel applied as a sole therapy or may involve, in
nglgL Teete0 @ conmpound of the invention, one or nore
er' bubstances and/or treatnents. Such conj oi nt
treatnent may be achi eved by way of the sinmultaneous,

sequent i g¢ g sepanat e adnmi ni st patg®n of the W“f
d?gbts of~tioe at’sgnt . , Accor di o°T<

Eﬁﬁsﬁa ect f.Lﬁb_fpveéitgﬂ ere i s—provrded, a
phar { cal preduct comnpr}-si a cofffélihd of
foF Pagtt;, sOr a pharnaceuﬁlcjzﬁy rAccept abl e %al
sol vat e, solvate of such a s&® or a prodrug there@®
as defined hereinbefore and an additional chol estero
absorption inhibitory substance as defingd_ § . BN
her ei nbef ore and an addi ti onal hypolipidg C aggestc.
for the conjoint treatnent of hyperlipi ddem &&=
anot her aspect of the invention, the conmpound of
formula (1), or a phargrag@utically

OH

o]
Y S, HCOOH
X :@/\K, , _-— X D)‘\/
RS Yo

. RS
borohydride (xvz)\ o (XVk2)

Reaction with a
compound of formula (V)

(VHI2)

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, may be adm ni stered in association
wowaok/18119é est er ol bi osynt hesi s i nhi bitors, or PCT/SE2006/000765
pharmaceutically acceptable salts, solvates, solvates
of such salts or prodrugs t héfteof . Suitable
chol esterol biosynthesis inhibitors include HMG Co- A
Comysxinds aSformnli(KVi2) bsy teque]esiacsyrdidpasitise follbiviig 2héme:
and squal ene epoxi dase inhibitors. Suitable squal ene
synthesis inhibitors are e.g squalestatin 1, TAK 475
and conpounds gescrl bed in W2005012284. A suitable
squ@l ene gpo | Hse inhihitoryis NB-r5989 In t

Yﬁh{; 0 entv el onpg;ﬁd’“ot for
X a phar meggeut i callylaccept ahl e smlutne sok’;/m“ 1
solat e of such a salt Qlicg a prodr ug iAher eof?, ye)be

adm ni stered in association with an HMG Co- A reduct ase
i nhibitor, or pharnaceutically acceptable salts

sol vates, solvates of such salts or prodrugs A@Keof.
Sui t abl e HI\/GCoAreduoltase i nhi bitors, o ©
pharmaceutical ly acce'ﬁta%l e salts, solvates, {/%vat gu
of such ts or pn@ug@lgx her eo re,st at| ns ‘Q'Rs
HRhown_ i njt t. Particul ary s\/arﬁ{ fl uvast atyh,
;*Fova;(fﬂit;rfh?sp%ast adcioae S| ﬁy atin_ At®rvasfatim,
Ceri vastat l“ﬂ' berva&tatin, dal vasu?hga, nmevds ;sg}owmgam
rosuvast ati'h, or a pharnmaceutically &ccept abiisoal
sol vate, solvate of such a salt or a prodrug thereof.
Afu eg particular statin is pitavastatin, or a
>§/ @uT’P ally acceptabl e sa , sol va} sol vat e of

or a prodrug there ar statin
t| n, er—a—pha g@raccept apice’
e, sol dPE of t or a prodrug

t'Ffereof nore particul ar statlrf’l t orvastatin
cal ci 45 a_);no A further particul gngtatin is
rosuvast at ih7or a pharmaceutically acceptable salt,
sol vate, sol vate of such a salt or a prodrug thereof.
A preferable particular statin is rosuvastatin calcium
sal t. Therefor o4 N an additional feature of the
I nvegtion qhere IS provided a conbination of a
;@@uﬂd formula (1), or a pharmaceutically

pt he salt, solvate, solvate of such a

(xvz)

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 (XV2) both the following
applies:
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salt or a prodrug thereof and an HMG Co- A reduct ase

i nhibitor, or a pharmaceutically acceptable salt,
wW@e06asB96 sol vate of such a salt or a prodrug PE¢ESE®H6/000765

Therefore in an additional feature of the invention,

there is provided a nmethod %% -produci ng a chol esterol

| owering effect in a warm bl ooded ani mal, such as nman,

in need of such treatnment which conprises

adm nistering to said aninmal an effective anount of a

Progesipoandd retess §):rfitigs gd amiges mayp he cornpded ogether ip the presence of a

suit%‘rf% %ﬁ@g% ﬁeg§§%¥ Stlaﬁc?%%f ﬁ%ﬁ%desc%llﬁ@?gersee en?sul%rln)énﬁ’x igl?ﬁé arParfbe

aneo uen

empb@ed habetadliddonpkiig @i, o dxagipleedaiagiyldignidamiindf an
. HMG Co- A reductase_inhibitor, or a pharnmaceutically
dicyglobeptl-garbedidmide, oplignaly & thegrepgnee ffa cafpdyst sucddaast or a

B R LS ASEOI i I 50 o v
examplephathylaninenhyridine or@i6-diedkd-pyoidnes sechofs Z®&tomidine ol )

2 oy SR ARG A ogpetane
benZdEs t@ék@df&ﬁiﬂéﬁ LAg ﬁirh&g*lgdrhﬁfnidé? Th8 cBRAHERESYoh l‘flt?z{yloc)bn\éeniently be

acceptable salt, solv sol vate of 'suCh a sa r
perfpmoml at g t¢rthparatofe inithe age of d0itoAOWC.t h a

har eutically. acceptable diluent or carrier. )
,F’—)\c g&ﬂg’?ﬁﬁ @thv&teﬁl a)féfff‘? _Ft“é%gﬁ’é?:lfm_leo?m%] h@“{?? é@émaﬁi‘% agid phlgrides,
and b Be@sles, RIQULABR RnliuooPARYI S4BS. PhSRARMNYE tBse ttypes of

formula (I), or a pharmacéutical |y acceptable salt
compotndstvath aminesisevedf kroyahindhesat, tfonexamphe thdy ogytbeeeastsd in the

and an.HMG Co- A reduct ase ,inhi bitor, or
presfits it o e ERARRR 2Bl plots Plie solye pighgp those
descebeil abovealhe Ractton@FEMIchibRl £BE perieRAGE B erbfraure in the range of
further aspect of the present invention there is .

-40 r47Cded a kit conprising: a) a conpound of formula :
(LBt BT RS Rl RE SR 8t By B St vy
reacfihg SentWith tHOHREHTaRY, Bptidhhallf PrdbeR1dd chedWein@IEe conditions of
i nhibitor, or a pharnaceutically acceptable salt,
Proegst ¥ hdternpgvely acidsf offompula (BQ) anddVIsmpy belpiegated &y @ghodification
ofSicfi]en% ﬁecond unit dosage form and

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 (III), by
deprotecting the benzy! group and performing Process 1. Alternatively compound (I1k) 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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c) container neans for containing said first and
second dosage forns. According to a further aspect of

W@ b®epsEsent invention there is provided a ki tPCT/SE2006/000765
conprising: a) a conpound of formula (1), or a
pharmaceutical ly accept abl e-38rt, solvate, solvate of
such a salt or a prodrug thereof, together with a

phalomsemts offokyulaqrXpinia(Xd) thaly be pieparedddrani Bpropriateanodification
first unit dosage form b) an HMG Co- A reduct ase
of Schataol-t or, or a pharmaceutical ly acceptable salt,

SOl Sounaf Bf’i%hﬁulgf(%(z gl‘;e(h P?rlﬁgﬂeg:ﬁﬁﬁ%?cigﬂﬁ N '%gfenggénds, or they

in a second unit ont al ner
are frmwicinrthaliteratgresar tteyf are prepard sectaridrdinsegsesfkooms. in the art.

Acc i ng to.anot eature of the invention there is
me‘ﬁ%\%%&%‘i ﬂﬁfloaglélagihéﬁ EGHDB GRRFoI R B dFTG RSP qnsitiogs Such as
thos%fd@ﬁh@ib@&%@l‘éw, & e'xé(mﬁ&caerﬁ&tﬁ?ﬂ 6t e%l%i}festelsﬁh% B%gepﬁﬁ/%bﬁégﬁx,ith sodium

such a salt or a prodrug thereof, an
hydrogitlect asathdnohatooomrtemperatirgghar maceut i cal |y accept abl e

sal sol vat sal v of such a sglt or .. t odr

¢ nérrountiSofioatila i fray P rerieaitln  BnefieBigron Ry of e
prodeB®s HEREBEd heindbr thepisabfion 0P |coin?&9@{ds REfRIecdy.

According to a further aspect of the present invention

t hd¥ will e prrscaiaiedithat ecsiabn elathe sariqusaingrpbititessipinithe eppounds of
the }éljggen?ﬂw Hi!i(?ﬁ 1%1%% 'b;? ﬁm%fd &y lf}{ Jtzﬁl%taf&/ ﬁoﬁﬁﬁy wbsﬁ{uﬁgn actions or
on‘poung 0 ormul a (1), or a pharnmaceut cary y

genéraed lyabhecrsiahil, fusaionalt gous mlodidicatiafs edtiedprivr sabt indhedately
prodrug thereof, optionally together with a
folloywiag tRcRARFTSEad IPgntioned RS ndfsisyehredneledgdiip die prafpasp aspect of
the InyEFHIR ?P@H‘ﬁg&ﬁms 2ahd Hl%ﬁff%c%ﬁo&rill\l/%ﬁgé 16 SafPll, Hisddhddrdt a
of an effective anmount of an HMG Co- A reduct ase
substrienb by areanoof @ grbmptiaobstiutah Feactot epiuatidreoSabstituents, alkylation

ol.vate, solvate o uch a It or a prodrug ther.eof,
of st i a5 U GliE 8F s e e phirsaiiealh P ariey Sn g Esiter such
prod@ilités Bfe WEI R Rlthé Shcdni¥@rait PhoRaRHBMIIR! of aBdtakiASibstitution
man in need of such therapeutic treatnent. According

reactionsimchiddithe intredluctign phenitesgresp ughg consepirasednitric acid, the
A PR AR BRI SR R P
alur@iinitin G@IRR&iRY 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 suitable 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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of the formula (1), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug
W b@sast796 opti onal |y together with a phar maceurCTsEI096/000765
acceptabl e diluent or carriepy W th the sinultaneous,
sequential or separate admi nistration of a matrix
met.al |.opr ot ei nase i nhibitor. In another aspect of the
| OBl ProREITECRHPRIRG 28 RieR FRATAYIERINO puRys, for example, an acy]
h a6 3| s&dtjy; apaky . 1
B e S o R R B! Slehite sty e R Srnan MBS prample o
methoxyearbosil aathanycaiboiylam butsalycdrborey] acdug, 4d BAethoxycarbonyl group,
i.nhi bi,t or .or a .,pharmaceuti cal | cceptable salt )
for kiR -uB s ndh SEGR oA . BF SGRTobrnaghh s gemotecton
condHtibrisabl e GBHRAMOMEL 855 hdtBssaBRy v Wi R i OEN6i ASSE p¥btb ¥
for use in conbi natl%%%wlﬁth corrplc?undg of the present g
group s fossxaaple, dewny] gwypshded ansdkanbyt or alistxgnabon i @roup or an

o ARG 40 SNEIER IR S5 4 v s

metad 6y droRhlk, foV\ex Hip8 BESZm oAELB8MOH AAKkiWOAIBIHBLE 1an\é% group such
98/ 40375, WO 98/56757, WD 99/ 32478, WO 99/ 351 S5, _ .
as a GYYIgAYRFPOnYRI9YP 1y bg rewppy orb for esemplevy boatz@8OR|th Wenitable acid

B e e ek
aryloghg@er2®oniQ o6y 38T 29 a bef 104 yeZfio8y] gf&[@%ag é;g ﬁncy\g@, for
exangiyt AR RO 55/ P SIS UER FORR - D CoBPOATIU A eaasat with

L 00y A A S R g o

for a ppignargpmiwoergwyis, fop e5A8pie 48 phtErloge 069 S hicERn 624 HBbved by

tfeat@%‘%%ﬁ%%%%"fﬁ%%% (g?%%@g%dx%%y%%@%&%gggn%?gp Wiz:gﬁizdrazine.
03AG21Z 286 proif23/oRibA38Pa hYoRBeARB18 20r SlafhpR, ar %cgyl Wdfup, for

and the contents of these patent applications ar
exampe i pEAmAYL BToNE sBFasRPebfaaraseid groupafariesamplel bentdyd, or an

B AT Tl e R ORI R By oot
groupd wilhmeteshrilyhesewih tienthoipifipgatttan @66, THES PSR, an acyl

[ ref erence.
grou]j!)1 g&c%' ars] ag)gdkanoyl 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 #-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:



O her suitable classes of IBAT inhibitors for use in

conbi nation wth conpounds of the present invention
wW@e@otibbenzot hi epi nes, 1, 2- benzot hi azepi nes, PCT/SE2006/000765

1, 4- benzot hi azepi nes andl, 5- hgnzot hi azepi nes. A

further suitable class of BBAPi'nhibitors is the 1, 2, 5-

benzot hi adi azepi nes . One particul ar suitable conpound

possessing | BAT inhibitory activity f usegin

conbi nation wt onpounds of the pres nt |nvent| IS
(3/2,52] ﬁs et hyl -1, -d|ow id
5- pPi\enyI ! benzot hi &zepi - 8 yl

bet ayb-g d (EP 8647582)¢g

activity for use in cgabjynati on wi th conpounds of the
present invention i ©°S- 89 SR 597 107) and BARI -
1741. A further suitable -. hi bitor for use in
conmbi nation wi th conpounds 0¥t he esent invention is
t he compound: WD 99/32478 A particul ar | BAT inhibitor
for use in conbination with conpounds of the present
invention is selected fromany one of Exanples 1-120
of WD 02/50051, or a pharnaceutically acceptable salt,
sol vate, solvate of suq nxq?salt or a prodrug thereof,

and the conpounds of Exanples 1-120 are incorporated
5 herein by reference. d ai rrs 1-15 of WD 02/50051 are

R SRR SOMIEL £ ik lersess ARG, ooy

fornpdarti) nAtcbmpomid ¢f foange IQXWSI) @by boen Mi&aRAlatd RUBALLI (L) S
sel ected from any one of
1,1 -di oxo- 3, 3-di butyl - 5- phenyl - 7msthy|th|08(|v-{
The (M) (
eiiention Rﬁf@fé}’ ro|v1deE; leof- a&ﬁﬁ%ﬁé@’ ﬁgﬁﬁ%xﬁn\ga gl%) o 'hgﬂr)p@fsable esters

car banoyl | ne }car bano

10 or amidgs haneadt hi azepl ne;
I, I-dioxo-3, 3-di butyl -5-phenyl - 7- net hyl t hi 0- 8- (
{(R) a-[ r-(carboxynethyl)car bam;)yl ]-4-
hydr oxybenzyl } car banoyl net hoxy) - 2 R5 tetrahydro-1,5

-benzothlazeplne
| \&r&\hyl/iQﬂo/ a

(XVI2)

15 wherein R” is an hydroxy group or a C;.3 alkoxy group. Rlis as defined above regarding
formula (I). A compound of formula (XVI2) may be an intermediate to formula (12).
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.
20

In vivo testing of cholesterol absorption inhibifors (A)
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sul phoet hyl ) car banoyl ] et hyl } car banoyl net hoxy) -2, 3,4, 5
-tetrahydro-1, 5-benzot hi azepi ne;
WO 2006d30%0- 3- but yl - 3- et hyl - 5- phenyl - 7- net hyl t hPGF/S8EA0D6/H00765
{(R -1 I|-phenyl-r-[iV -(2-
sul phoet hyl ) car banoyl ] et hyt 3%ar banoyl met hoxy) -2, 3, 4, 5
-tetrahydro-1, 5-benzot hi azepi ne; -1, 1-di oxo- 3, 3-
bUCﬁWBi?’@ft@fnﬂ/é miceRdrb YdalfthiBeBor reg{JIaR):how diet and housed in individual
2- sul phoet hyl ) car banoyl ] - 4- hydr oxybenzyl
cagﬁé@p@bﬁ%%eﬁ@t ?(B&Welz astedyfon 3theprsgmgldads gavaged with vehicle or

"‘g’ ‘ﬁ“ di oxo- 2‘0‘3? F‘J&% '?@e mﬁ? V‘[’ef% ga\i,]ag CBI/ |W1tp l‘adlf)]ﬁlb?l%eﬁ cholgstfzrol Six hours

afted the { {Rrhalestprol gz(\&gs tlood rsamplhy twere taken via the tail and plasma prepared to
}car bapoyl net hoxy) - 2, 3

detegrgjlrng%gg%/rgl]lq @o&%ﬁ{%ﬁgg&rw 24 hours after the gavage of fh C5-cholester01
the 1?1{:'6 V@f@ﬁ?d 3n8 Pfa)ﬂna Srepd Prsbarea BhemMlysif - PREW &R cBn&idd 45 24 hours

to ascseastabxqrphdxyét)“mmnbﬁrmyl ] benzyl } car banoyl met hoxy) - 2, 3, 4,

5 et hyl t hi 0-8- (i V-{(R)
- @‘57EL/6 fe%‘[a?@ﬁllf&)%ﬁ& Mﬂt&iﬁécbéw@gma‘r EhoW Mkt XY RRREYIn individual

} car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 5-benzot hi azep
cagesri@collect Taeces. Mice were fasted for 3 hours and then gavaged with vehicle or-

com%)?v%dd b%x ?? g’enti-tf)gﬁ{sl 1 tfég%xi N e we e)h gear\]/ ged7wﬂﬁ %alyolztabelllce)d 8hc§1és¥erol Six

hou@&ftbﬁﬂhi@)” (laorytkiot gmgmwoaampbwasaa&m@mm afyslagna
5- benzot hi azepi ne

prepag:_ddp gmeiy'zpms hgwéﬁth dm}p@tem}mqq,a@s«gb?q 4 hours after the gavage of '* C-
R e PR R s L et Ay Feesusis gt

colldutaiztepRhbours to assess absorption efficiency.
|, | -di oxo-3, 3-di butyl -5-phenyl -7-nethylthio-8-( -{a-]

Bef@ﬁl-lﬁg—sul phoet hyl ) car banoyl ] - 2-
EfAumrﬁb@nEyMbs NTORNOMAREI, TORYY ermdeé 19 18 SVARRYRT €; ieﬁ%euf

enzot [ azepl ne
Hypks-land ihw@réspmm‘aydneﬁ tedfepdry Satphd ohdleStervb anyhg inbmdanice: searching

ol S b S L GRSk el P
2. C: B, Gartee! P20 ves, D .57 Qﬁﬁ@éﬁ&l@&ﬁﬁbﬁtﬁ» in cholesterol absorption
|, 1-di oxo-3 3d|butyl-5 phenyl - thyl t hi 0-8-(i V-{(R)

efflmergy amoyg (lqrgreQ straigsieigrige] Je Mubo ;(3&;1{ }%ﬂ {344- 348.
. Cfﬁg?(gie@g}zl% qﬂléyskﬁ}‘; %r Baﬂﬂémeggf(é/ 211fére§1’ces 1?1 ckgltegt{élxty glgs%rptlon in

I azep
129Syland i3I BLA Bnc{ét bﬁﬂécy lon Shelbseyl reépomiveyitsshior 8-Ehysiol. Rp99

(T -{(R)-1-[iV'-(R)-(2-hydroxy-| carboxyet hyl)
276%53‘@?]" 2- hydr oxyet hyl
} car banoyl ) benzyl ] car banoyl net hoxy }-2,3 , 4, 5-

Administration of 0.2 pmol/kg of Example 3 gave 59% inhibition of 1C-cholesterol
absorption (procedure A). Administration of 0.2 umol/kg of Example 4 gave 53 % 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.



10

15

20

25

tetrahydro-1, 5- benzot hi azepi ne;
I ,1-di oxo-3-butyl - 3-et hyl -5-phenyl -7-net hyl thi o-8-( -

W@ 2006[13779¢ car boxymnet hyl ) car banoyl | PCT/SE2006/000765
benzyl } car banoyl net hoxy) - 2, 3 4,5-tetrahydro-1, 5-benzot
hi azepi ne; 0-

I, 1-di oxo-3-butyl - 3-ethyl -5-phenyl - 7- net hyl t hi o- 8- (i V-
{ &he fornpdsitinhmxy he nntifoyﬂn)sphaiﬂp faoroydlradiriyiktration, for example as a

tablq(t: g%g%éwgol][ogggrgé@% anjgcatl{g)?lymnF r?gx 2ravenohs sgbctu at.nregusy mtramuscular

1ntra%r?§cuﬁlr Qf(ﬁlfg%lﬁgtaﬁ’h'st%nﬁat srb}'dtlo'ﬁ Qﬂgéﬁ’slldn%r@ﬁﬂédbﬁ |Tb1°tb§rc”al V-
R- a-( "-{2- hydr oxy) (et hyl ) phosphoryl’] et hy

adml}na'mﬂatiamglar) @iatqut ]oc me@arm@mt:ﬂaba@nn}uszfa@on ap, easupposnory
tetrah 5- benzot hi aze e; 1, 1-dioxo-3
<1 G SR RO ERA B AADTr GCY  Ppgtionpymanner using
conventﬁ&aﬁ@i&i%ﬂeﬁt@' o- 1-
car boxyet carbanoéb]benzyl}carbannylnethoxy)-z 3,4

5 '11“13@ ﬁghp@; df fornpyia tqq.agg)@gnw@utwally acceptable salt solvate, solvate

of such g se It or ??9 n% h%x%%)y %Q%)L%eg % rl:(H] ya[ ﬁ%r%frl gng(r)g@ animal at

a unit dByECk by BN Zy be 6%@&5)@1}(1&1@ @102—)108111@1@ @mféifabl-yl 0.02 —50 mg/kg,
Shenzot hi azepi ne; | - di oxo-3, 3-di b ¥
and thiseRpmally ﬁg}vh@qstaﬁhga]geuppg}b[ %f@ctlvg d@se referably a daily dose in the

I Y
L R T Car DAY RIS s sty dose
the regdhab((1-20 M ghk Histeatplayed dinconle, aSpech eftho tiffiicatiepiheataily dose of a

comppryor o U0 1t Sr el 0 b i ey e vl

neceSAHMAPDYarl a1 é!ﬁdmg 2pon the host treated, the particular route of administration,
}car anDyInE oxy) - tetrahydro-l
and tl@sbmﬁppﬁthaz]émsm bemg r.rgated Accordmgly the optimum dosage may be

detem‘u(xﬁgI é& ﬁ}ﬁp&%%ﬁgﬂnbm ]K(b]g?r{)ep F ?g ny parHc':3 lar ﬁ(a¥16 [‘X un{xt(c@se ?or[m such as

a tatISt b @¥yRRNZI Jstallpeuigath et Beydle 2.230mbot £tivalgediedt, 5
- benzot hi azepi ne; or a pharmaceutically acceptable

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

t h cg&fd n@o%%{th&lﬁ%ﬁ%:g hﬁ\@g p%#@%tﬁh&é?ﬁlotx Aerd! ?S%rb@ded a cornpound of

resent entron Is
the ﬁﬁh&l@t(la)d of & phiﬁrﬁlﬁyelmnﬂlyo{cc&xahtp lsels, sfhl-vété odflvatof such a salt or a
03/ 0207

0, tically acc
procg ateol s grumiegrnaichs t Srip %axleﬂaocg?fﬁwﬁgﬁmg g derapentic
treat@dlt HALwaRNBRIGALS affnal, 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

30

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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Exanpl es 1-44 are incorporated herein by reference.

Clains 1-10 of WD 03/020710 are al so incorporated
weweilsr7hey reference. A particul ar EBATI nhi bi t BET/SE2006/000765
sel ected from WD 03/020710 for use in conbination with

conpounds of the present invdhtion is selected from
any one of:
productiertboxehobestreli ddsbrptioR mblteRyy effediit Hathiblocdied hvirdal, Rhch as

- a-[iV-(2-(S)-3-(R-4-(R-5-(R)-
manp 3 4,5, 6- pentahydroxyhexyl)carbanDyI]benzyl}carpannyl
meltAr?:gl 4 éztg%géltihéﬁ fe%ltugeagﬁytgé&v]ﬁnéoq tl?lglr«lﬁg H%)'V?C%ﬁ r\gsle (olf e_c€mpound
of tl(elﬁnmﬂa KI)\bﬂaZpI(aﬁhac&u(ﬂ)l}yéhc(:@Xalﬂe §d®), solvate, solvate of such a salt or a
dr.oxyhexyl ) cargannyl benzyl}carbann I

PrO@ %Wf 28 ds lerednbdipdn g1o pradugtion £ @ﬁh%lﬁ%ﬁph@mrpnon
1nh1$1tdr¥zgffg<§%‘?n§ukég§nyﬂllogﬁeﬁtahﬁﬁdl5su@ﬂ%§‘ﬂan7 et hyl t hi o- 8- (

car banoy]
hyﬂkmmysﬂhyeﬁmqn@tmnynpbenmyéﬁmn}Mnnqwbnﬁﬂﬁmxyyeﬂaﬁoﬂa

5-t dro enzot hi az
cholgjrdh {ofreing aftjfﬁt 18 té@ﬁﬁm@esﬁ@ﬁﬁmﬁa the epmenicotdyyperlipidacmic
cond@tiérd'in QWMM@&H%HEM' §RLRY ban. Add1t10na111 is relates to the treatment of
car banoyl benzyl}carbannylnethoxy 5-tetrahydro-

dyslipidenye gewstienspagidierders such as hyper p1daerma hypertnghcenderma

hype!(r?%%ﬂ% %%&?1%6%)%} 1&#]9]&?%&{)6&?1@3 aﬁpopzotg{%te a EhlghoVﬁDbV
hyp@tbhaﬂ@nﬁ:@drehhw fﬂy@@lﬁﬁt@iﬁ@tﬁh}:ﬂﬁﬂl hy@ér&ﬁﬂ&@dmlﬁhﬁ@ thiRpetlipoptoRinemia

5-tetrahydro-1,5- benzothi azepin
and hyrroaknhakmpsoq@uﬁwa Gowdfyl) 19ﬁpmrﬁyblovdwe4mwk BiCH-a8 npany.-

Furtﬁff re §lht¥ &ﬁ}]@ 'tr}{%tméﬁi cgffgren linical condltilons chh a atl}ergsclerosis,
ur el car banoy enzy car banoy cH
artemqsﬁletc&isr atyythmid, h§perbibrondtolic azeditioes, vascular dysfunctlon endothelial

X0- 3- but

dysf W' }(1) Wi qg?rgrgh%%{ﬁl§ms cardiovascular diseases, myocardial
mfax%nBrNantgﬂ]h'pE&HﬁQ’ﬁéﬁéﬂé?él%E&ﬂﬂ%ée%é% in amrrhnon of cardlovasgular

4-yI'methyl’) car bamoyl | benzyl } car barmy OXy) -2
tlssws;sucmay deat, valvss, b@mthﬂeameﬂ and veins, aneurisms, stenosis, restenosis,

vasctllaf &%ggé(sf v%ctlb]%r gatty streaks eul?ocpyp %ongcytnéssta?l or macr_o%hsl V-
infilGthtond iYL ﬁlﬁ@k@rﬂr@hﬁdﬁpmlﬂtﬁ@ Ittt RadBYlFat fAMNA ardl iscular
throm%os51s ts?rglr«? Qr}/ddt;gl-slent 1-schaermc attacks in a warm-blooded animal, such as man. It
also relates to the treatment of atherosclerosis, coronary heart diseases, myocardial infarction,
angina pectoris, peripheral 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 metallt;proteinases 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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benzot hi azepi ne;
I ,1-di oxo-3-butyl - 3-ethyl -5-phenyl -7-net hyl t hi o-8-[

WO ¢qoR3a96 { ' -[ 2- (3, 4-di hydroxy rhenyl) - PCT/SE2006/000765
2-nethoxyethy|]carbanDyI}benzzl)carbannylnethoxy]-2,3,
4,5-tetrahydro-1,5- benzot hi &epi ne
[ ,1-di oxo-3-butyl - 3-et hyl -5-phenyl - 7-net hyl t hi o-S- (i V-

{ ( R)Om@ubdé\/of(fﬂnnula (I), or 2 pharmaceutically acceptable salt, solvate, solvate of
ar0|noethyl car banoyl ] henzy I}carbannylnethoxy)-z 3, 4 5
such 3 gt o ARIPEIE thereRd it iﬂqs(hlieyﬁ,v,qg}e in the treatment or prevention of

Alzlieleﬁgldé ﬂi‘s? % (% | %{t ex éﬁﬁl@ ﬁé’O %)ZR}@ﬁE?%) 'Fﬁé}afomﬁlta%ﬁhé a(sbéét of the
mven’amb dinary fig ﬂﬁemziydi }1 cannpanniydfrfetﬂnﬂx yI); &, apbhrbadeaticAlyydeeptable salt,

enzo or
solvitei scg 8§ &t toga g{qﬁ]\wg @erﬁaﬁgﬁ% usp nhg}emga{rﬁqné ogpx(evaptlon of
AlzHeihBY s Pideddd- (2-1V, i Vdi met hyl ami nosul phanoyl et hyl )
car banoyl | benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o-

1, 5- benzothiazepine or a pharnaceutically accept abl e

sal t vate solv t or r odr
Congiapdsf oS Dr @i Bt ierSFly Sregrole gt Gule@rsolfate of such a
salt 6047 Plodald tBBreBf fbly ﬁl@ﬂ'ﬁ@#@"#’a‘-}u@ﬁl th@ﬁeﬁﬁﬁﬁl%}tpré\)&ﬁﬁ@ﬁ Eiflestétol

sel ected from any one of Exanples 1-7 of WD 03/022825,

assogiateg tpmarwh@rafqr@:m 3 fprthecaspedior shesiaventiogothergtieprovided a

com?&!lr}/ Fof fg 1;};1%1?1 Y@xorﬁgpr?ﬂrﬁligé]\tlgal acg%[g?%lg zﬁ{ gglfv% o(fve{t%of such a salt

ora Ipﬁfdfui@me&,of GoaugEEn ihe&r@fm&‘l@oeﬁfe&aﬁt@'ﬁofaﬂﬁ)l@ltei@l associated tumors.
I ncorporated herein by reference. A particular
EBATi nhi bi tor sel ected from WO 03/022825 for use in

co gh?’ﬁoﬁ%hﬂulg Qﬁp&wgcetuh@alw fc%@;ﬂ&blé OMERENAR, dctvate of

sel ect'e romany o
sucH g $altcbr@>me®(u§)hé%edfumwl al® etvewialus-if Be-tieaphem pl pfbvention of vascular

P Fo T S ——

theré'R, prov1ded aco ound of formula ( t) ora pharmaceutlcally acceptable salt, solvate,”
|ox0385) butyl -3-e -(S)-5-phényl =8-]1 V- ((
solvm)a .of suchor w)qrmggmg thereof, for use 1n the treatment or prevention of vascular
. carq?nnylnethoxy] 3,4,5-tetrahydro-|,4-benzothiazep
1nﬂar1]1éma
|Acdb1@ﬁ<ﬂg 83 (aRurtBerfoitite-oF tieik Ayecbof(th} ifvefii@tibreds plovided a

R -[i V-(carboxynet hyl ) car banoyl ]
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 a 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 cdmprising 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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benzyl } car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1, 4- benzot
hi azepi ne; |, | -di oxo-3(S)-3-butyl -3-ethyl-5-(S)-5-
wo bnyb7786 ( -{(R)-a-[ -(car boxynret hyl ) car banoyP¢T/SE2006/000765
benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et rahydro-1, 4- benzot
h| azepine, - ra -33.
'-1J-di oxo- S-ethyl -S-butyl -S-phenyl -T-brono-S-C - -a-

- fic addueerasRichyt the ﬂ’fv@ﬁﬂi@y kidh@sratund of formula (D), or a pharmaceutically
} car banoyl net hoxy) -2, 3, 4, 5-tetr ahgrgr o-1, 4-

accepahlecelti kit selvatg, ogsuch a salt or a prodrug thereof, may be administered in
assoglra]t )}?ﬂ ‘7%8%138#8&@‘(0&\9%{1‘?%&/4 1&3&?8&}/& ﬁl‘la%gcre%galﬁl a%?gptgolg Qalts,

solvatés; abbaoey ﬁemws)alqu;amgé thereoy.| Sugrable amyétaml bi¥ynthebis3
et rahy 4- benzot hi azepi ne

1nh1blg)m$ grclqde |}ﬂ\4ﬁ(§<(bAg_e(hm)tasg J@}lhmrs,ﬂgﬂﬁ% symhwlg dhihiiess ppg squalene
Y/
eP B O e Ry st BRI A S ek JAK 47

and @omdpeings tescribéd/ntrWOR0E50 122R84.04 buitabipdquelene epoxidase inhibitor is NB-
3,5-trans-1, 1-di oxo- S-et hyl - S-butyl - S-phenyl - T- net hyl t
39%8.hio- - L- {(R)-a~[iV-
( caf hxakpBicRY kﬂqu{fé?ﬁ@%h]: BERBHUNCHTOMRY Eﬂ%r@%ﬁngoegncaﬂy

4,5-tetrahydro-1,4-. benzot hi azepi ne;
accepgable saltoho(b\me 3olert1ﬂer>elf s@&hipusajt orB-pwhdmg Ithe?ecrfr‘emhyb@ hdroingstgred in

sssog i P R G Sty Pcaerighibissy BemtyppseaBdhisFRiEg 2ol

solva‘t}:s %oﬁaﬂ:s of fihlsalfyeHRodruds theRDE FultkBiz SIVIGECEARBhdtase inhibitors,
pharmapewceub a@:epts}ﬂﬁ@aléi Roivatgs.isatvtes Bf such salinerarodrugs therqey are

warihd B0 1] R0 b RSB E L SRTRH] DRSREN

mmdaeﬂaﬂmtdﬂd)razamm eeriitastatiy) ma?.&nﬁadieﬂVasmd mevastatin and rosuvastatin, or

| - di (R hI3th-5R5h | -7-meth
a phPIiHFﬁCSLIItg)a ly gcqlepgqjaﬁe s3 t{qy vate, sglvate of s&ch)a salt or%np)éodrug rtr}?eregf A

e MR S A LR SRR O v
such a salt or a prodrug thereof. A particular statin is atorvastatin, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof. A more particular statin is
atorvastatin calcium salt. A further particular statin is rosuvastatin, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof. A preferable particular
statin is rosuvastatin calcium salt.

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 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.



10

15

20

25

30

or a pharmaceutically acceptable salt, solvate,

sol vate of such a salt or a prodrug thereof. A
w@200bi1a1tb@ar | BAT i nhibitor for use in conbi nat PORSEA0DEI000765

conmpounds of the present invention is selected from

any one of Exanples 1-4 of W3493/022830, or a

phar maceutically acceptable salt, solvate, solvate of

Su@ftcerdsi to adurtherPspistt Ubthk leveaabn theRgis pRsidedndsHandsceafical
Exanpl es, 1-4 are incorporated herein by reference

comppsifiopsWhich comprigssgayonmpead of famala®), one phasmageusigally acceptable
Larel t
it B0 EDtBF IS5 o8 BRI MR AT, BRAERY Rconce

inhilnimrp@tmpimmﬁcemhealmaesmible sme sblvate, sodvasedfeutied silt 6ma prodrug

f. °l,|-dioxo-3-but 3-et hyl - 4- hydr oxy- 5-
ther ,éﬁf?seop?a(tllov V\{lEhF\a) él’gﬁpaceutlgal}/y acceptablg diluent )(;r camgr

(car r Yhit
B R P e B RGP R L Ok,
compmsin@y dompyurﬁl— qfifermybla T or-A gHaymasedutically acceptable salt, solvate solvate
-(2-s car yl]:-4- roxybenzyl. . .
of S‘}CS% 9|Pﬁé‘ﬁ5/?hﬁfﬁ° )agg ]PH\%Q ‘%% f&ﬁéﬁ%&ﬁ%‘ﬁ%@h?&i ne
pharBABERicall $ adde table salt solvate solvate of such a salt or a prodru thereof.
l,1-di oxo- 3- g% - 4- hydr oxy- 5- phen %
T éxce@rdmdw)fulz qrfarslmt ba py@spntaav@annwem@mlpw\udndﬁ kit
com%; %n% 4, 5-t etrahydr obenzot hi epi ne; and
i oxo- 3- but yl - 3- et hyl - 4- hydr oxy- 5- phenyl - 7- {

a)a C(Bﬁlpc(mrdf daymuld €10 tdilaqm-aﬁnadehﬁ&aﬂlly)ab&eptable salt, solvate, solvate of such a
car banoyl metg%l thio}-2, 3,4, 5- tetrahydrobenzot hi epi ne

salt gya %Foﬂﬂ%grthﬁé in eHrs 9méé@3é‘§?3k¥ma salt, solvate,
b) ar?ﬁi\)f'@tc% Rfre c%%%{%l %hh§@| TS a%&féﬁﬂ&lléﬂﬁ% ?Jb e ﬁrl]t, \s/&l;zﬁe, solvate

particul ar For use In
of swwhrazalinda poddroh theppro&se atsecandamit danagefome;) ﬁdt ed from

any one of Exanmples 1- of 03/ Q2228 or
c) C%%?m@@f fLAOPLAIARS: 3 gmt énigcpnd 8@1% Qé'mssol vate of
s U%'&c&dﬁ@ th a%rtﬁer%;%éif Uk g%s@ﬁfmvé‘ﬁgn e & s Kief

Exanpl es "1-39 are ihcorporated herein by reference.
compligingrs 1- 10 of WO 03/ 022286 are al so incorporated

o o GGt e oS robaBaier S S asc plebeomith sy fonolieiapt such
salt mtmuﬂ@&?@%oﬂ, BpeeedaRta phaMeteli@ehlly Sccepib®diRfnf 6: QR rier, in a
any one Or:

first unit dgsagr d0132:3- di but yl - 5- phenyl - 7- net hyl t hi o- 8- (
b)an gé\% ]reé‘c?sdr OXYy 2?182% I%c ar %#ﬁé&ﬁﬁ%u% %I%S%V%Ie solvate
of suehraahy (d>r aprodupthereof, 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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benzot hi adi azepi ne;
I, 1-dioxo-3, 3-di butyl -5-phenyl - 7- net hyl t hi 0- 8- (

WO oR13Ea9g - ((S)-I1-carboxy-2-(R)- PCT/SE2006/000765
hydr oxyrroryl) car banoyl] - 4- hégroxybenzyl}carbannylneth
oxy)-2, 3, 4,5-tetrahydro-| benzot hi adi azepi ne;

l,1-di oxo- 3 3-di butyl -5- phenyl 7-methyl thio-8-(iV-{(R
SJmultaﬂe({us delq®tiat 6:29eBOEY- iministration of an effective amount of an HMG Co-A
met hyl propyl)carbanoyl]-4 hydr oxybenzyl
reduriasg HAMRGPT 08 RIpbhREPacsutially ascoptablcatpitds@vaty, splvte of such a salt or a

prOdPl?%]&lg} ;%ﬂg@%ﬁg) tggetth?r %gharfnac}eutlcg%?ctCEPtablg diluent or carrier to a

warm{tl&)ded -ahimd](GEh bs tan hon@eldtdf)shah therapeutic treatment.
car bamgyl ] - 4- hydr.oxybenzyl } car banoyhnet hoxy) - 2, 3, 4, 5-t
et PERYFGIE.tP 2p agdltlonq;éwzlgﬁr@p%e&r abthp Prrsent invention there is prov1ded a

comi_a?%%& g_ m@ tgbggjdp f'ﬂ?t g’a@ﬂﬁﬁl@ga §n BELD BV O afiolint of 2 compound

of tmdoﬂmaﬂmﬂl)] d:ter;ﬂyth}lmnbeaﬁy)dcnqﬁﬂﬂe( yalt, Rol8atd, olvtaed ofdughlnealt or a
2, 5-benzat hi adi aze

prodrig e GDGORUR G 8 Db Bhgymaeeiceliy ecapiabls diluent or carrir,
with thé B)ﬁu%aﬁeouﬁ (s@hﬂén‘hﬁ%ﬁ%@ﬁéﬁﬁk% hlinistration of a matnx metallogrotemase

car banoyl ] benzyl } car banbyl net hoxy) - 2, 3, 4, 5-t et r ahydr o-
inhibite®, 5- benzot hi adi azepi ne;

I, I-dioxo-3, 3-di butyl -5-phenyl - 7- net hyl t hi 0- 8- (

“[(R-a-[ -((S)-I-carboxy-2-(R)-

In aﬁtﬁl@ﬁr@&pﬁ@t opsk )Iﬁ/@h@@mhlé ddaeputnti be esrhand), e b R xynaceutatly

-tetrahydro-1, 2,5- benzot hi adi azepi ne;
acceptaplecﬁagx i sglivbthtc))f such a salt or a prodrug thereof, may be administered in

asso{n?g&z tv tghg?lzeﬁlyq ge %@Brm Ty]lr{h%@or o?a[pharmaceutlcally acceptable salt,

solvblypb”od»ayda@?myh healt boapnodrogt theveys. SBitahld comp@indapyshessing IBBAT
benzot adi azepi ne; . ) ) ,
inbi Py g RGO 1 GOpPIiati ph Bt compRRI AL BresnEinyeRian have been

descfibed, EShor ! 1nstance the co ounds desgpbed nB WO 93£1605 ?4/ 18]h83 WO
car boxyet hyl ) carb >P roxybenzyl }car banoy

94/18y§4, Y@ %{EIOBétWQ}%%ﬂ-&S W@QG/@&MWO%VE@GDJ W€ 97/33882, WO

98/0%%%@(25?/3% @'\% B%F@kgg;&%g@%&%v”ﬁ%‘%k?ﬁé &6 90135135, wo

99/6m¢1WV©m9¢@ﬂ4ma|Wcde@r68ﬂl Wae 0820392, WO 00/20393, WO 00/20410, WO
% rmoyrrehow)(/)) 45tetxah dr o- 125

00/20437, WO 00/35889 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 03/040127, 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 1 070 703, 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.

Other suitable classes of IBAT inhibitors for use in combination with compounds of

the present invention are the benzothiepines, 1,2-benzothiazepines, 1,4-benzothiazepines and
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15

20

benzot hi adi azepi ne ;
I, 1-di oxo-3, 3-di butyl -5-phenyl -7-nethyl thi o-8-(i V-{(R)
WO 2@6[13K94 (S) -1 -[ i1 V- ((S) - 2- hydr oxy- | car boxyet hpdH/SE2006/000765
car banoyl |
rropyl }car banoyl ] benzyl } car bddoyl met hoxy) - 2, 3, 4, 5-tetr
ahydro- 1, 2, 5-benzot hi adi azepi ne;
1,5-bedzothi@epinds. 3 flirthet Mlitable dldze 0y IBAT meibiydrt b the 8:2(5-
-{(R-a-[ -((S)-I-carboxy-2-
benzathigdiagsiss! ) car banoyl | benzyl }car banoyl net hoxy) - 2, 3

. 4.5t : i adi ine: . .
O SR S Ranid o polonB SRR 263 £ SRURRey soiipy for use i
comb{r(aRtpn & fhAisafppuddsoat thopuggmo invghiion is (3R,5R)-3-butyl-3-ethyl-1,1-dioxido-

-4-h I b | met h -2,3,4,5-t
5—p}%gglgﬁggl¥%1qtr’aby g—r 18%E;%Sé%%gig;%g{rl?%a}-]rggg]laggp%)ranosiduronic acid (EP
864'58&).di oxo0- 3, 3-di butyl - 5- phenyl -7-net hylthi o-8-[i V- ((R)

- a-carboxy-4- :
hy dk Burtheesid iablecanipamd possedsmgdBAT, iRhibitoryt ativith folruse in 2
5- henzot hi adi azepine: or a.pharnaceut | V.
conlyialEl ST RoRT RS s Ererl BROAET - A ER 97107 BART
174prodrug thereof. A particular |BAT inhibitor for use
in conbination with conpounds of the present invention

i s A8irther awdtabledAdniphibiter & usk irgsinghination with ¢ypounds of the
. el harjmaceutically acceptable salt,

Presglgtl/l\gg%ééﬁgso Sgsrélggﬁ{dgﬁch a salt or a prodrug thereof,

and the conpounds of Exanpég$01-7 are incorporated

herein by reference. d aips $-10 of WD 03/091232 are

al so incorporated herei ; ~A particul ar

| BAT inhibitor selecte L, WP 03/ 091232 for use in

conmbination with co unds of thelpresent invention is

sel ected from any one of:
I, 1-Di oxo-3, 3-di butyl-5-p _7-met hyl t hi o- 8- (
{(R-a-[ V-(2-(9)-3- (R - NLR) -5- (R) -

2,3,4,5, 6-pent ahydr oxyhexyl') car banoyl | benzyl } car banoy!
nmet hoxy) - 2, 3, 4, 5-t et rahydr 1, 2, 5- benzot hi adi azepi ne;
1,1 -D oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- ( -
{(R-a-[iV-(2-(5)-3-(R-4 -5-(R) -

WO 99/32478

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'-(carbox ymethyl)
carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-(carboxymethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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2,3,4,5, 6-pent ahydr oxyhexyl ) car banoyl ] - 4- hydr oxybenzyl
} car banoyl et hoxy) - 2, 3, 4, 5- tetrahydro-
wa2@sA31emzot hi adi azepi ne; PCT/SE2006/000765
[,1-Di oxo-3,3-dibuty|-5-phen¥ -7-methylthio-8-[iV-((KR
S)- a-{iV-[I-(R-2-(S)-I-hytdroxy-I -
(3, 4- di hydr oxyphenyl ) prop- 2-yl ] car banoyl } - 4- hydr oxyben
1,1- dwkwﬁmbmifﬁrmiehmb@h}eﬂn&hm-&{Nt{éR)—a’mwnsal—l' [N'-(2-

sulpﬁﬂgh)a bgnzot E]ﬁe?litﬁgeagéa{mqjhp!ftﬁl?xyg-f 3(2{52t %gﬁj}}d{r} tlyj—be:nzo’ch1azep1ne

1,1-8{0%8%3 )d B@B&flylp}lenym-methylthlo- fN— (R)- 1'—phen%1 [N Sz-
car banoyl ] pyrfolidin-1-yl carbonyl nmet hyl } carbanoyl ) benz

sulp;abqtbyibdad:wyjy&ﬂmdhlwl}qm@arm)yhpsthoxy)a 3,4,5-tetrahydro-1 5-benzoth1azepine;

L0 o SRSl S ryIe BRI TS R b slphpctiyiabgmoyt]-4-

hydroxybenzyl}carbamoylmethoxy? -2,3.4, S-tetrah?ldro 1,5-benzothiazepine;
tri hydr oxyphenyl) et hyl | carbanoyl } benzyl ) car ba yinetho

1,1- dly)}(e-z-tﬁl,tyﬁl ?éelhgt-ﬁ@hymiyld mﬁmyﬁhlotﬁeﬁ\i-é(RDI—MNa@mlp‘tmpt}qt)d

carbamgy OXO 3 Yt Vs 3%2 ﬁt ht)é‘lrgﬁyd(r)o ? 5(-]|3e\r/1_zot£uazepme
| I b

1,1- ﬁﬁ ?ggnlglﬁ]% é@@ﬂﬁgﬂ?xﬁe &QWRB18W(M@(% -Ylfeihy!) car barmo

carbeﬁhtHylﬁ}aftth@Iﬂbdmm}caﬂ;aﬁrolyhmbmtwégﬂ @,Zefmramzdrcﬁl 5€benzoth1azep1ne
rmaceutically acce pt ab sol vat

1,1- é@éﬂ-3a3 difpgyl érpfﬁnﬂr%mq}@d@lr%? élé{f{(R)Eeﬁr[{\hé?-céfbmfﬁﬁl@cafbamoyﬂ -4-
hydfo%ﬂgé?lligﬁﬁaregﬁé ouh 4 égl k%tgh%&}%yl § %Enib%lﬁaieg r?tei on

1 on WI e pr’esent I nv

1,1-a@logodianyiosettyl- ﬁ-p‘%ﬁlﬂ&/ ﬁx@MﬁRio&l(N«{itR)eocEBA([‘J cerbdAypertsl)
haV|naﬁ@he above structure for use in combination with

carbgprdbas! leabrmeyimeham-2 iy efrtabldar b>-Sepattiazepineo m
1,1-8%%0 3 Laidhiy 5|ph%h%?-}n%?}%ﬂéhf’#wh:{%@H?[W-'(z-é’aﬂiIB;‘(Mﬁ)‘%‘ar%hmoyl]
ben@ﬁrdaamsdyhb@cn@yy)}z:a,nmma@i h@xyehzathBizdpibe;t et r ahydr o-

5- benzot hi azepi ne;

1,1- F110P<0@|,3o§b<bllt3'l Q-RhebmltwneﬂlMQﬂWN oY HyistiphoetByljcarbamoyl]-2-

ﬂuoﬁb&pz&émé%c}(yﬁfg%yfxga’%?,%éytp {r%t&ﬁlé%“} enzg?x}/az{e;ggg zyl

1,1- lalfﬁgbeaﬁﬁtégbgigslpﬁleny1 7-Iﬁlethy%th10 -8- (N-{(R) oc-[N' (Rg (Z-hydroxy-l-
carbox;zatllqj(/)l;(cgldgmlgz]bg;gml )ca;bgm%;%/metl-lggzt) 2y3 4, 5 tetrahydro 1 5—benzoth1azepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-0o-[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-[N"-(R)-(2-hydroxy-1-
carboxyethyl)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-{ o-[N'-(carboxymethyl)carbamoyl]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-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;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N'-{2-
[(hydroxy)(methyl)phosphoryl]ethyl }carbamoyl)benzylJcarbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine;
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car banoyl | benzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o-
|, 5- benzot hi azepi ne;

w0 2006d30%©- 3, 3- di but yl - 5- phenyl - 7- et hyl t hi o- 8PCT/SE2006/000765
-{(i?)-a-[ "-((5r)-1-carboxy-2-
nethylpropyl)carbanDyI]benzyﬁ?carbannylnethoxy) 2,3,4,
5-tetrahydro-1|, 5-benzot hi azepi ne;

1,1- hmkoglmmueyls piise?j,ﬂlltﬂhteﬂ"rylthhﬁ&)(l\f {(Ryved [y (2 BhedhBrifo-1-
-1 -Ccarpox

carbnm(quylmamamocy&%mmb@wﬁnqtmw@wmﬂm 15 @pagtiazepine;

LR B ST e B R T R ergY Rl gmatbyD ethsD)
phoé;fhof;ﬂeﬁa)ylﬁ:’aﬂda o) >4- h%/drﬁﬁyﬂéﬁ%%ﬂ]&rbamoylmethoxy} -2,3.4.5- tetrah%dro -1,5-

met Ryl but'yl ) car banoyl ] benzyl} car banoyl net hioxy) - 2,
benzathiagepingdr o- | , 5- benzot hi azepi ne;

1 LdW?-S) @%Pg;q,g-pg‘eg?’l%n@gp@@e r-‘é’-izv-[( LA B B Sh{n (hydroxy)
phodPREFPEMRA }éﬁbﬂa)rﬁﬁgbﬁmbi ﬂiﬁi&a@&hﬁ@my&w}h@m)s&t&hf@ 1,5-

5-t'et rahydr o- | benzot hi azepi ne;
ben@tllllamptmo 3, 3-di but yl - 5- phenyl - 7- met hyl t hi o- 8- (

LGP Bty ek Bty ot R B R R L Bt 1
carb%féydﬁ%d)clarbaﬁio@lﬂﬁe&yﬁ'cﬂfﬂﬂﬂfoy meth -@Yj 4 g—té@ﬁ{yﬁi/d § BiRnssifiazepine;
V' - CM-I'- carboxy- Snet hyl su phony propyl )

a-ndcarbam)yl]benzyl}carbam)ylmsthoxy) 2,3,4,5-tetrahydro-
1 1"1;1]!%?1');7 — ? < %Fﬁylr}ﬁgae Hoxy—cg-[%(-?(lg—oc—[ﬁ‘-&—gu)ﬁlaﬁoSefhyl)carbamoyl]—4-

hydrokgllbe%kyli?cz[rbamoﬁlﬁ@ﬁdxpr QVSQQSQ’eTﬁhydro 1,5-benzothiazepine; :
mesyl propyl ) car banoyl'] benzy Gar banoyl net hoxyy- 2, 3, 4, 5

or a.phmagﬁsjm;ﬁﬁy pcasplablezse rﬁoé\zeéqg |s¢:ﬂerate of such asaltora prodrug thereof.

Clﬁar%’l;d rﬁl?Hat %’F 6%r>}§gferhn%j/1r51bm£{e otnh\¥1th compoun%s o% &w present
1nveﬁﬁ61bﬁf§6bébﬂed 4roffry shiyoone g R npTea NbANSyWITEO 3 020)10203 phaPmhceutically

etrahydro-1, 5- benzot hi azepi ne;
accqptabls i osobratelisplyetp of sugihepai ang predmg|thereef, sadghe compeunds of

e O B St U P s S G 9 C0pOBIg e o

1ncoeﬂidrabc§/ Herernl b}&eﬁtemt hlpazte:plam EBAT inhibitor selected from WO 03/0207 10
but yl - 5- phenyl - 7- nmet hy] t hi 0- 8- (i V-{ (i

for 1jse én qumblmtsc)n \fv1tl& 5?%B%P§FI'F present invertion is selected from any one of:

1,1-8RLb: @@Dal'bllg ﬂg%@ﬁ/ Eﬁﬁéﬁ'ﬁl} CRIPARY. LR LN 3 R PR P5R)-

etrahydro- epl ne,
2,34.3 6epemahyéﬁ’bx§dlhdtxm)yzirb8npﬂ§heyikyl]'eMWItrhtlﬂxy)uZ,S,4,5-tetrahydr0—1,5-
benzoahlazep1 o; | - carboxy”-
1,1—d10xo—3—buty1~3-ethyl;S-phenyl—7-methylthio—8—(N—{(R)-oc—[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'-((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)-ca~[N'-(hydroxycarbamoyl-
methyl)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-(N'-pyrimidin-2-
ylureido)ethyl]carbamoyl }benzyl)carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



met hyl propyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl net ho
xy)-2,3,4,5-tetrahydro-1,5- benzot hi azepi ne;
WO 2006d30%0- 3, 3- di but yl - 5- phenyl - 7- net hyl t hi o- 8PCT/SE{006/M0765
)-a-[N -((5)-l-carboxy-2- ,q.
rret hyl but yl ) car banoyl | - 4- hyd3 roxybenzyl } car bani oyl met ho
y)-2,3,4,5-tetrahydro-1, 5- benzot hi azepi ne;
1,1- qhoxo -ditwiod Bc%ethyldﬁﬁhﬁrwl 75n@£h§1ﬁyp S7INE Rt M B=(8-pyridin- 2-

L e L R CEPB ot o

benAvihizegind; 5-t et rahydro-1, 5- benzot hi azepi ne;
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| J- di oxo- SM-di butgl - S- hen | ~-nmethylthio- - - -a- '-
1,1- dlpxo-ééquﬁd@ethyl 5-phenyl- 7—methylth1o-8 (N-{(R)-a-[N'-(1-z-

butoy B b AR bl abane IR SRt i‘m"
tetrahydrodi, mam%ﬂﬁazégbl@tyl 5- phenyl - 7- met hyl t hi o- 8- (
-{(i1?)-a-[ ) -1 -carboxy- 2-

1,1- mym-awmapgthylc%pbwbymmethylﬁwﬂdﬁfb@azoyll}f e(ar3barmyl met h

an i afen et R Sebay PR RO 20 S

benzofHiazgpma: [ ( (5) - | - car boxy- 2-
met hyl t hi oet hyl ) car banoyl hydr oxybenzyl } car bapi oyl m

11-&ppostypptyd- 33ty -pmwhﬁythylthl@B -[Be Ry 0n{ MABHB Hedihydroxyphenyl)-
2-metydiy i Bamoptibenzybiearhemoy g sl 23 T eigpbydorhi-. (s

benz)othlézeFﬁhébOXy 2-
sul phi nyl et hyl %car bamoyl ] - 4- hydr oxybenzyl } car bam

1,1 @9%%’(@6&33)&23{@ phanyi-dtmethyithio-8-N-6RYenk¥tBt azepi ne; |
axmnq%{hy]é)g?rg%gzoﬁ bbelflltzyl}ca%bﬁnquyethox%?ig}ﬁl g-petrahydro-l 5~genzoth1azepine'
1,1- mb%ﬂbf@)&ﬁﬂbﬁﬁﬁéﬂﬂ 74n§tu E}Q@%txﬁnm)}cﬁwt@iyeﬁhﬁ% R¥thyl)

) 3,4,5-tetrahydro-| enzot hi azé
Carbwnbylﬂieumd}@mmﬁmwbxs)-%&é@teuahmoﬂﬁ-bmzom&zepme or
1,1-dibfd-3uf1 B -eth 1 by £ it Eo-8-(N-( (R)-0i- [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)-o-carbox ybenzyl)
carbamoylmethoxy]-2,3,4,5-tetrahydro-1,4-benzothiazepine;
1,1-diox0-3(S)-3-butyl-3-ethyl-5-(S)-5-phenyl-8-[N-((R)-0-carbox ybenzyl)
carbamoylmethoxy]-2,3,4,5-tetrahydro-1,4-benzothiazepine;
1,1-dioxo-3(R)-3-butyl-3-ethyl-5-(R)-5-phenyl-8-(N-{ (R)-o-[N-(carboxymethyl)carbamoyl]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,4-benzothiazepine;
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met hoxyet hyl ) car banoyl ] - 4- hydr oxybenzyl
}car banoyl net hoxy)-2,3 ,4,5-tetrahydro- 1, 5-
whenwsostiv@azepi ne; | PCT/SE2006/000765
- di oxo- S*-di butyl - S-phenyl - thylthio-S-C - -a-
N -Cr-1-carboxy- Snethylthlopr pyl )
car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) -2, 3
1,1,digx®-3(6)- Bz’myodf%ethyl, S—(Sb@{phﬁtyﬂﬂfie(z\éb([Rr)ex—[N—(carboxymethyl)carbamoyl]

benlgi(]l;}ggrgamcpy? 5%&% agt/ﬁ{rﬁ mst h %,2]%;)1% eS_ GV-Ir-
3 s%fn?qnpaﬁb](%é Ayl f%%@g@ﬁgq m@aﬁlgﬁ{gpg m@)gl N2 3

5-tetra I azepl ne, oxo 3
(canbﬁxﬁnﬁhylydaﬂﬁm@ﬂlbayiy}}oiieltdmdyﬂrheﬂhoﬁj)q 3/4,5-tetrahydro-1,4-
N -((S)L-car boxy 3-

'ben%ét F?ﬂl yl ) car banoyl ] - 4- hydr oxybenzyl } car banoy| net hox

3,5. Yr)afzﬁalg;%ogo-ﬁgsg@- %tinﬁgr 4 @9@%%& h@ﬁ %héf{é%ymb{?mo §N-{R)-0:

[N—(catB@S}'methyl)carbamoyl]benzyl}carbamoylmethoxy) 2,3,4,5-tetrahydro-1,4-

boxypropyl ) car banoyl | - 4- hydr oxybenzyl }car barmyl nmet h
ben%%b‘)azaéyl% 4, 5- tetrahydro I 5 benzot bi azepi ne;

3,5 %m 13; '1%‘1?)(6383({{2 '3%1’&;)‘1' L3 ?%/h{o}yrg@ layé %)Hér&l 8 b(romo 8-(N-{(R)-0i-

car

[N- @anbbaymglth}Ilbcmnlzz)dmc}}dwebaﬁma%m&}@myﬂmiy)& 3 A% fegrhliyalay.d140-

g benzot hi azepi ne. or a pharnaceuti cal 1 y accept abl e
benéoé P2eYPvat e, sol vate of such a salt or a prodrug

3,5 %ﬁf ?qfdlofdl?,telaﬁf n%%%hgedﬁ/) %tgpmbtgog\? {{lﬁ GHge in

mbi hat i on wi t e’ prese tion
(carhmmm;mamamyqsaﬂzyn yeal@nid410etBé:80-2,3,0 Sétet@ﬂfyﬂtdly lhar
ect .of the invention an | BAT inhibitor or
benf:)‘ﬁ Rt i cal |y acceptable salt, solvate, sol vate of

55 BRI 014 000 LRRN B PSRl R BB o

sulpﬁbahﬁom@maylmhgmybmm}cmahuylmeafoxtyjlg 3Ly edtahOdko-1,4--
ben%olghlazeplﬁc’e a%gn?(\)/rlng Eglt a combination of
1,1-dioxo-3-(S)-3-ethyl-3-butyl-5-(S)-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N-
(carboxyméthyl)carbamoyl]benzyl}carbamoylmethoxy)—2,3,4,5—tetrahydro—1,4-
benzothiazepine diethylamine salt; and
1,1-diox0-3-(R)-3-ethyl-3-butyl-5-(R)-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-
(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:
1,1-dioxo-3-butyl-3-ethyl-4-hydroxy-5-phenyl-7-(N-{ (R)-o-[N-
(carboxymethyl)carbamoyl]benzyl}carbamoylmethylthio)—2,3,4,S—tetrahydrobenzothiepine
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a conmpound of forrmula (1), or a pharnmaceutically
acceptable salt, solvate, solvate of such a salt or a

w@e@dnsry9e her eof and an BBATIi nhibitor, or a  PCT/SE2006/000765
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof. Therefore in an

g&jdi t%}gnal feature of the invention, there is provided
L1tlpe fr Btyﬂ‘éreﬂbﬁ‘ld’d@mrw-é~pdnhwlﬁ73ﬂ%ﬁ 8-t qiepisniphobhebtarbammoyl]4-
ni. el , .S a , _in need of suc
e e B ATl B2 a3l B bengohormsm wmmanipant
1,1atioxef3-8atyl-S @ty ToLRdr6fy- YOy Ph.- & .
phar macea’g i call g%ci%i g%lﬁg%ggln WT@&F%@M}%@{J%}QP?%@
Caﬂ%ﬁi’é‘ﬁ’hée@althlo&2,%4,§ftdmhygrdbhmo&ehiépiha; gidmul t aneous,
' arat e adm ni st jon with an
11 RO U PR S BRer i b B | a4 Ghien-2-yhmethy
carlphauytreethylthio p2|3/4, 8coelabentMitpins0! vate, sol vate of
a prodrug thereof. According to a

sych a salt or
or affg\afrﬂg:,eufé%g@pcw%ﬂm@lq, paluaie, solvatchafisach s sgt ova predng thereof.
h oL i : i.tjion.which conprises a conmpound
ok ARSI S
Invention &t welected| frarh anp dnsof ik i@ 1-396f W@ 09/@??‘%6{ Bex Ef?afnnaceutically
y

and,an. | BAT inhibitor, or a pharmaceuti cal
acc%{’é%’éep%%ﬁcév%tsﬂ SP,avaéf‘o?f\ﬁaﬁlé? salbprapredare therebf, ands tietcommpoands of

ExaBipRarush 48e5@forat | Ak H b2
_ pt?ginaceut i cal oyratg@ gg%tﬁg%{ %Kcéé?#ﬁgg{m%? 149,9fi VP 03/022286 are also
incomperated hengin y refdremochArpastipée IB A mhi®itpF @%RRd ﬂ'rcsh}{ &ROI0BI22286

| S provided a kit c ri sing a conmpound o
for '%SE r%lérg?rggle Fr)lc,)n g&ﬁ SOIBB%‘Imr‘f]ﬁé)g iEECR{Anyentinti pilecterhfrom any one of:
1,1-8iok¥-3tPdibe@i-8 P RN AL 7-fH4 . S@al i Ok 3 Rf t.her eof , .
and an | BAT | ?ﬁ’]i 1tl))lgt or, H.glrhﬂlgs %ﬁar{ )cgﬁ @g?"llf%arboxyi'methyhhlo‘
ethyQearbpmay4-hyarexybewiyl rashanmylmehex 2, KU 6he@arsakd-1 of5.a
benz'%rt}ﬁ&lcfi }nhereof. According to a further aspect of the
presen Pifvention there is provided a kit conprising:
1,1-@ipx &3 BoMBENS-phbn 1O MR1thio)g-( 0 o) RhRL paceyt eal Ly
accept abl gﬂys alp?, n}ts ol v athg,ltﬁls(%q \(/Igt{ g%og r@ﬂ CARPEY-6r(RY-
hydrgr yirepi)cathareyt]-4-hydraxhensyl ) caibimekasagox s Bl Det dro-1,2,5-
benzo I'Ia.' nhi bitor, or a pharmaceutically acceptable salt,
13ZEpin:
sol vater "Sol vate of such a salt or a

1,1-dioxo-3,3-dibutyl-5 -phenyl-7-methylthio-8-(N-{ (R)-oi- [N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]-4—hydroxybenzy1}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;

- 1,1-dioxo-3,3-dibutyl-5 -phenyl-7-methylthio-8-(N-{ (R)-o:- [N-((S)-1-carboxybutyl)

carbamoyl]-4-hydroxybenzyl}carbamoyhnethoxy)—2,3,4,5—tetrahydro—1,2,5- ,
benzothiadiazepine; ,
1,1-dioxo—3,3-dibutyl—S-phenyl-7-methy1thio—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-S-phenyl-7-methylthio—8-(N—{ (R)-a-[N-((S)-1-carboxyethyl)
carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5—benzothiadiazepine;
1,1 -diqxo-3,3-dibutyl-5—pheny1—7—methylthio-8-(N-{ (R)-0-[N-((S)-1-carboxy-2-(R)-
hydroxypropyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;
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prodrug thereof; in a second unit dosage form and c)

contai ner neans for containing said first and second
waelewags77Por ns. According to a further aspect OPCT/BE2006/000765

present invention there is prgyvided a kit conpri sing:

a) a conpound of formula (1), r a pharmaceutically

acceptabl e salt, solvate, solvate of such a salt or a

L Ustioen-dd-diblety e Shensd Jempibylthiotd( { (Ryea ibla@stiphedthyl)carbamoyl]-4-
i| t i ' first it d
BRI G R R F LA il s Bl saitagoints
1,I&E@JQPB,akdj&;ty‘la:k.Phexg@Jm&tﬁymﬁ@lgzm_?a(éfa_‘gﬁ_f(t‘gf)al_S alt or a
: osage

rodrug thereo i'n a setond unit orm and c)
carg@wﬁiy errbamans-4tordregyhesyhj catpasmiytndthe:sl)- 2814l 5 seeydro-1,2,5-

forns. According to another feature of the
benﬁﬁ@i%?ﬁzgﬁn?’here is provided the use of a conpound of

1,14di6x - 9B Mithdyl(4-pher3i- ek 63ld Yvaa5eR 2.
o SR e bhert TR PR S G G BB
methyihieethyl)earbaraoy! 1bBAdy! } cabandydmethoxy)el, Sk e aie)did-0 @, 3-y
ben@&tﬁ%@}a‘%glie salt, solvate, solvate of such a salt or a
prodrug 'A% eof, in the manufacture of a medi cament
1,14d@8x 0B 8- diitiht 102 pIRrQ Lt G SANE NN SRR &)1 AVeish Ad
effect in ay vva? mn(gl ggltééégﬂgﬁ{) r%aaﬁ]\p@agibgé %&aln%{:sg r&g'ilyﬁiéoxy"l"
carhaxyethylearhamodinpepstl } aatbanimey] perzydjrartamoghihdtok yb 123 & Sitstrahydro-
1.2B" %}{%{ﬁ% a combi nation treatnment conprising the
2] PR IRAAES DI of " an effective amount of a conpound of

1ot ) } : 1QEWL | (R0 IV-BRS g
TR Tt L L T

methygrapyicarbpmpyitenzyl } casbenddmetkiok h)-2,3 @i terabgdibiicab. v

tabl.e diluent or carrier, with the 5
ben%lﬁﬁrrlﬁﬁltag?%rgem, sequential or separate adm nistration of

1,1-dpxetd wafy 58;15&5 17 A etRAnERATM NR) RLIRF5)-S"
phar rraceutu},sgal y gccep%lg}glhggg‘gﬂ{zﬁgg{ @\g{(g? qsco \?gy%rogyl)
carbgmnonllef-Bydrox vhenayl peavioimugyltnhbory) 2,3 dift-ieaaleydry- 112081t her

.i:0,a pharmaceutically acceptable diluent or carrier
ben%ﬂéﬁlgdl\%ﬁ)ﬁﬁl%la%%ded animal, such as man in need of such

i L A
hydmgbq:nzabi:aghamonmethoxy]-2,3,4,5-tetrahydro-i,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-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a.- [N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5 ,6~pentahydroxyhexy1)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)-0i- [N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-hydroxybenzy1}carbamoylmethoxy)—2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine;
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treatnment conprising the adm nistration of an

ef fective anount of a conpound of the fornmula (T), or
w@2phasitaceut i cal |y acceptable salt, sol vate, BOI/SE2086/000765

of such a salt or a prodrug thereof, optionally

together with a pharmaceuticdly acceptable diluent or

carrier, wth the sinultaneous, sequential or separate

L1 iR pridst- fikntyb- rhen e -efetheyithi o [HF(QRIS)- o@{wn(k}?.ﬂsﬁ_hydmxy_l_

K pt abl t
4By b b ma 7 ey L Cornohopsooarbgmonesetntsy] 2.3.4.5

tetrolptdreN @, 4-YedRURidIBepiet h @ pharmaceutical |y acceptabl e
diluent or carrier Po a warm bl ooded ani mal, such as

1,1Ripxe-A,Indibetybf-pheyl- T-methajtior $-¢ Nt [(RROIBOL2- (S)- dﬂ’\ﬁ?carbamoylmethyl)

cor BB R Ty et L ooy e Bpiraismes Bmthosy)2.3.4,5-

tetragldycauq, @@Wgﬁﬁl% &gch a salt or a prodrug thereof,
be adm ni stered I'n 20 association with a PPAR

1 1'511@’%3,&@%16511 @»@hﬂgfldﬂ]ﬂiﬁththhéM—HV«ﬂ@Q@-%M[ZQB 4,5-
tnh(i} "?‘ﬁeijgt@# acc abI e salts soI vat es, sol vates

i b 5@/ leaehamer ImetheyaE) b4 SRerateidpha,2,5-
ben2dthiaefaz&hHBTBn @nd/ or deI ta agoni sts, pharnaceutically
acceptabl e salts, solvates, solvates of such salts or

L1-Bioyer Big<libuigle B phermi-&-meth) o Saay- I{(R)t(b-?Nf(BI(R) @t@ 8(9)-5-®)-

ude the unds described in WO 01/
3 4’6’?%‘?&%1' @E?%QBWGH'ZVW@W@EWQTHOYW@QY}G Q@ba;moy]meﬂﬁ)xy)

2,3, 9857 eg,gardbpz@}geqlgg%@m 40172, WD 02/ 085844, WD
02/ 096863, \WD03/ 051821, '3/ 051822, WO03/ 051826, WO

or a PTGl NP BOB2BE, sONGTE SoBARIF4ucHPCH 19ér 4hereof

/ PCT/ GB03 9 Ch 96,
For R SO BH108 =oAL e atvh fsontlmgi wit
comﬁﬁﬁhc@@)ﬁtl(el mesf.éﬁf fnlventioRrard Hﬁcl‘é%ﬁﬁﬁ%@%ﬂ@ék bed in the

gent applications |listed on page 6 nd J Med
Hitablp BBAT Anhibitmy haring Fheaabeve btruciitre forase pocatiB@ation with

Par t PPAR_ al ph d/
comBSih By Y LELAT & "%ﬁ%’aoaﬁ?r S rE Pyonciprgl |t azar (BB

gamma an

1,1-89858B)dibutykoghbi
bal 2 ??’35 M e (s QO AT SN

carb?laﬁ%liheez @ar Oageometont ), 3deteitiahpdrit, s-bmmﬂﬁfmebﬁ@t e,
LB Ao B TER D0 Ladro
carbzﬁv@l%ﬂiyl}%&iﬁﬂah@k%‘ $941s. te%ycﬂrggéﬁberg%lé%g%e; LY-
1,1-dioxo-3,3-dibutyl-5 -phenyl-7-methylthio-8-(N-{(R)-0-[N -(($)-1-carboxybutyl)
carbamoyl]benzyl}carbamoylmethoxy)—Z,S,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-
methylpropyl)carbamoyl]benzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,5-benzothiazepine;
1, 1-dioxo-3,3—dibutyl-S~phenyl-7—methylthi0—8-(N— {(R)-0-[N"-((S)-1-carboxy-2-
methylbutyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5 -benzothiazepine;
1,1-dioxo0-3,3-dibutyl-5 -phenyl-7-methylthio-8-(N-{(R)-a-[N ~((S)-1-carboxy-3-
methylbutyl)carbamoyl]benzyl}carbamoylmethoxy)—2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3 ,3—dibutyl—5-phenyl—7-methy1thio-8-(N—{ (R)-0-[N"-((S)-1-carboxy-2-
hydroxypropyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro—1,5—
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5 -phenyl-7-methylthio-8-(N-{ (R)-a-[N"-((S)-1 -carboxy-2-
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518674, naveglitazar (LY-818), LY-929, 641597,
GW 590735, GW 677954, GW 501516, metaglidazen
W@ MBEAI029, T-131, SDX-101 E-3030, PLX-204. ONCPGIRER006/000765
KRP- 101, R-483 (BML31258), TAK-559, K-H (BML70744),
net ogl i tazone (MCC-555; RW-=941947; isaglitazone),
FK-614 or TAK-654 Particularly a PPAR al pha and/ or

mesﬁl@fﬁ?%cﬁ?ﬁh@ﬁ]&ﬂkﬁ?ca@l%ﬁb}ﬂﬁleﬁlefc?)’—fs ,3 Mb-tetrahydro-1,5-benzothiazepine;
et hox

1,1- émXMch@t§ﬁﬁmh©mW’§70mﬁﬂghW§ é?t’ﬂé&w [/F(lh@ﬁgrﬂjcmb%aﬁou c
meti iR A L ARE SR BPES R ARV G- Ls-

bendoRfaiepMent i on, there |s pr ovi ded a conbi nation of a
conmpound of forrrul a (I), or a pharmaceutically

1,1-dioseft3adibatyb atphend ol-mathylthive$ -(2kt{ ER)o®- Y1 (H)- é—ogéquyfﬁr a

mesglprogyéﬁg%)herglﬂ{ep%)g? @b%ﬁ@@ﬁ&%ﬁ@ 2 gqllf:o {eg%ﬁgcga elag %enzo Hiazepine;
1,1-GBky- @tsedleﬁtyﬁgfdaeﬁy18ﬁinteﬂ@hhﬁ> @(Nq(malmet(spﬁ-cafrﬂm&ﬁ% e

in an additional Teaturé of the invention,
carbpmoy]u]detdydaoxybemydi}cmhanmyhdethong -233 éﬁdb@@tyém}ll SFbme@mmgepine;

L1-GoneicreBed R Bor O AT o B oRsD

carb?ﬁ’l'o%vl qnﬁfﬁ?xgxﬁ@nz%ﬁ J el 1 BOREKY)- 05 43 -1ERABAHAY, 5°5enzoth1azep1ne‘

phar maceut | cal Iy acceptabl e salt,
1,1-giokv-3{3edibsiyl-9 gthend#7-suthyl thios BN - {GK)- a—[M—C(G)—ﬂ@aIHwybﬂyl)

cartyPOR ISR SRET R S %?th%sﬁa&éﬁéﬁ@ayﬁﬁ%%?ﬁ Sahepine;
1 1&%?{)@3-@,]%{1{;(&1 %Qﬁ‘ﬂ(ﬁ-me&{ looﬁlgzva 35 t[hﬁ?(s gtzabl e

vate suc
metliyiprop olcarbsaeayl Hi-hgdioryberizylttirbamaglpedtoxg)- ZBt\@,‘S—tetrahydro 1,5-
i nvention there is provided a pharmaceuti cal
%€ on whi ch conprises a corrpound of formula (1),

1,1-8lox B3PNALIRES Yk 'Sja tﬁ'féfftﬁﬂyt@ 3(18)3 [ﬁlé?(g%}f?ctagor? y2-

vafe of “su

metHBH’&RyBJ:eﬂbﬁn@)ﬂ]i#{hlydgﬁngndénbamdglhﬂeﬂlcﬁgb}ﬁi3$4,5 -tetrahgdro-1,5-
pharmaceutically acceptable salt, solvate, solvate of
ben@ﬁ‘?‘:‘ﬁze&%@alt or a prodrug thereof, in association with

1,1-BioRDAATBEEHA sGHohy AERERAR- & WL RROUNOY S5 A daby-3-
methylbutyl)carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

ben

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-dioxo0-3,3-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-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-0a-[N'-((S)-1-carboxy-2-
methylthioethyl)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-
methylsulphinylethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-

1,5-benzothiazepine;
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According to a further aspect of the present invention
there is provided a kit conprising a conpound of
wo e0oraBE9€ 1 ), or a pharnmaceutical ly accept abl ePGEHBE2006/000765
sol vate, solvate of such a salt or a prodrug thereof,
and a PPAR al pha and/ or gannﬁ and/ or delta agonist, or
a pharmaceutically acceptable salt, solvate, solvate
1,1-8foxsUch didus@lst phehyia7 -PicBig thio- BJ@’I{Q}U o-[ACE) dLagbdxg-2
further aspect of the present invention there is
mesrﬂ}eaxml)g@r@amowﬂﬁ shipribsna eiybamaybngiboxid-253 .4 Soetraiiyaro-1,5-
a pharmaceutically acceptable salt, solvate,
benédtfmaz meOf such a salt or a prodrug thereof in a

1,1-8i0%k 613, 348iblutyll 8@ ey PhiEh yIthi @8 ERARRR bR ( L@&bcg@mra

and/ or del ta agonist, or har maceuti cal [y acceptabl e
metkeyethyBetrvameyi 1 ddi e berzdlserbamosknathon) @ b Sdetghydro-1,5-
ben%ol'ﬂl? % in a second unit dosage form and c)

CREAPHSE: means for containing said first and second

1,1- amagseza HBLIE-5- e 8 PIL Tlinieeh 1 8 (AT )ebc-m@h &bbdx}yes-
present invention there’is provided a kit conpriSing:
metbs)ltmomgmmnwl]f%hmaﬂ(en)nyl}wbaancpﬂmpﬁmxem Pdall-teyrahydro-1,5-
benz%‘ﬁ?gp bI e salt, solvate, solvate of such a salt or a
@g thereof, together with a pharmaceutically

1,1- amsma&lbatyms /gh@ﬂf'l ’P—Ene@%ﬂt'lﬁ(ﬁ& N {‘QR}iocf[ll\F’-fé(ﬁS')iltUaEbd?@Sjage
form b) a PPAR ha and/ or gamma and
metb}@@ﬂplmnylm@p)é)cpﬂam@edieﬂhhwaxm@na}dé:@pbaamﬁrr@énbxy) -2,3,4,5-tetrahydro-
Ivate of such a salt or a prodrug thereof,
15§QAZ\6&’S%E " unit dosage form and c) container neans

1,1- amOxzo_na@uszq)& A{107-iekisfithan gL (FEG R 6.- [ 3@92 - Fa8 J¥5-3-

Accordin anot her feature of the invention thére is
mesrzs}pmmdi)é@r Yldrﬁeh)@ﬁowbérm@mmnmlmﬁboxﬁfm#é tetryhydoy-1,5-
ceutically acceptable salt, solvate, solvate
benz%fﬂl?1 @ﬂaea salt or a prodrug thereof and a PPAR al pha

1,1-8id66.813-GB IR 5 3HSh AT ﬁ@tﬁ}@thﬁQQJ@NS{t(R) @[[Nl((S) 1-
phar nmaceut i cal | y acceptable salt, solvate, solvate of
carbgmmoaylwrhamyllaﬁl by daKyhene e earbimoyimethony WA A Ritstnahydro-1,5-
ben oh1a e"en%' cament for use in producing a chol esterol
1HETPHE Sk fect in a warm bl ooded ani mal

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

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.

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
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such as man. According to a further aspect of the
present invention there is provided a conbination
W e@atismeed conpri sing the admini stration of anPCT/SE2006/000765
effective anount of a conmpound of the formula (L), .or
a pharmaceutical |y acceptabt# salt, solvate, solvate
of such a salt or a prodrug thereof, optionally
combp&@RE sTebrotilh (1) SorkiHarBs@uti EAB] dcYerAasie AR RbIRatd] diRiMd ofofuch a salt
carrier, with the sinultaneous, sequential or separate
or a genreg Beveaf inompkangaus fsequentislor sppasie adminastrtar withpheptfective
d/.or ; [ ar |
oSBT BN B s B0 bssl Bt iyt of o
salt StCprodrigahére®f. a prodrug thereof, optionally together
with a pharmaceutically acceptable diluent or carrier

t o oG 1B lad bt aapRchl the duieRtiar thesmis PrpVidaske Rifarmeesytical
conp REAPRHh o AR TRl SRR, BRAEE by byl Doy o
salt, Golvate, silnge bhenchdrhlios b paddnanthefeofiané bh EB AM\iehiditon ot a

of a coppound the formula (1), or a X
pharghsF ALY, ??ceaﬁalgf? Sé}grfé’;‘f% seVakof sudi o8 2 rEefrya herept in
assoei4fPn ¥ithal PhafhacRuliA9 Heertdbed &Rlent ORLI@H2l |y toget her

w th a pharmaceutically acceptable diluent or carrier,

wi tAecoiderg tnal fhaineraspsct ebda @raseiat] invantior preeraiseprovided a kit

inistrati f - ists t .h t HM7 4
comPPERe EAEoUY o IPERB DT o= AhpnAPEET SRyt rdb e ey sotvate
of stR® AWaRk ¥k aPEodREE theftRF | Andta@ IB AFSInhiBHREr, BE h Phiimadbw il héceptable

acid derivative" neans a conpounds conprising a

salt, spkvaigi srdvate ebsushRpri b2 §rqdaes Wewobr a
P U T SRR B b WU e BRI 81 ki

comptisieg:i trol , nicofuranose, N ASPAN(r) and aci pi nox.

HM74A receptor agoni sts nmay be anthranilic acid
a) 2 gappund; af dermyda () 95 @Phapnagenbesbly eeeapiable salt, solvate, solvate of such a

. I Bl QFl.C receptor agonists
salt g%g‘?grg%gg%np’ép%%%pgﬁlﬁggéageg‘t’fﬁ’bed in W0200501 1677,
b) aﬂﬁ[@@@hﬁlﬁﬂiﬁﬁSomphaW@@d@ﬁB{lﬁleptme saf, goleate] @lwe of s_,uch asaltora
pro d%dl ti %ﬁgllaiaggc%tggru%itcglfosatlgtéefoh&va% tion, there is provided

c¢) container means for containing said first and second dosage forms.

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
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 IBAT 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 in a warm-blooded animal, such as man. -
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a conmpound of forrmula (1), or a pharnmaceutically
acceptable salt, solvate, solvate of such a salt or a
w@e@dnsmg9s her eof and a HM/4A receptor agoni St SPOI/SER006/000765
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thef2of. Therefore in an
additional feature of the invention, there is provided

a nekcbrihd ©ra faftheucharg oﬁtf@hfi’és@ﬁthﬁﬁ@hoh eeee isBoAlié®L Eombination
in a warm bl gcoded ani nmal, such as man, in need of such

treatppea poraRS I he RdmENpFatioasf a8 AffprteapoNst ¢fc coamnpuad e formula
@D, %ﬂaa &%ﬁéé&ﬁ@al%&!@taﬁé FQB %M@u{b%a% 1f &Ewlsglt F) Pro%ﬁ}gathereof

naceut 1 ca cce ["'e sal vat e,
optisnatly tagaladrmlﬁf a phapmachuugaltw:eteplﬁble dilsdntot te&ﬁelo wath the
. sequenti al separate adm nistration wt
s1mt§faﬁ

QU SRS, A SRl T A R RN BN %?@mt 8f aIBAT
inhibiG! W@Eﬁ%ﬂnﬁ%uﬁl‘al@%@éﬁtﬁ% Salf @blwatess@wa@é & su2f) B\ééﬁ 8 £brodrug
a rodrug t

such ereof. According t
theréafy optemaldy pgeﬂlelo‘émh Ia@hamvze:aumaaﬂy nbrepmblwmmemrcbama to a warm-

har maceutical conpositi.on ri ses a conpound
blocBpd AR AT 1S e et OE P B P B pt bl o sl 1
sol vate, solvate of such a salt or a prodrug thereof,

and a HM74A receptor agonists, or a pharmaceutically
ac é@s@@mgowﬁherﬁp@apﬁthemsvmlevmlos distee & pravideda cembination

trea Cgl? éc%%%ﬁ{’g%ﬁ% l'nélg tga xt%§ c1f %n ?ctlxé\/"ﬁ:amg}mt %{ rarcog}poupﬂ of the formula

@, @rwpﬁe@ﬂnamneﬂty z&ﬁeﬁtﬂﬂe b4ly, @ﬂltvht@[lsol*idwbiesubﬁ a[Rl0vt 8lfbdeug thereof,
conbi nati on treatnent conpri SI ng the adm ni stration of

opﬂ%ﬁlléfft%eéhqrw@tmﬁm@ﬂmaa eéﬂuqrﬁ 6" fasFiRf AT thg |

h I
sl RS L SR 5
m}nblmn anephaymbagéatdibracesgtible syt aclvate sl varadl ynchecelpbabpwdrug -

diluent or carrier th thesinultane sequent | al
therggt, QRERaRRY ioeRibeR G P PTG ARATP RO e B s to a warm-

blooaé@hﬁﬁfa@ rs@kh 5§ﬁ£}§ﬁ%&d lof §uch&th kil Grebinfii® A1 mnetic
peptides) or small nol ecule nmediator of reverse

chdi esatheraispact ahthp drventiony. the mm)udé of farbeth GI)q ofiapbarmaceutically

5.29 20 4 l 9. 3215
BN I DT
assodfafbh Gﬁthm a@ﬁqa bhd@ ot g‘é&ﬁﬂﬂb lafdYor 818 GORBO Hﬁﬁheﬁfnaceutmally

accef ormula I, E)har maceutical ly

ptable 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, W003/051821,
WO003/051822, WO03/051826, WO 04/000790, W0O04/000295, 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
agonist refers to muraglitazar (BMS 298585), rivoglitazone (CS-011), netoglitazone (MCC-
555), balaglitazone (DRF-2593, NN-2344), clofibrate, fenofibrate, bezafibrate, gemfibrozil ,

ciprofibrate, beclofibrate, etofibrate, gemcabene, pioglitazone, rosiglitazone, edaglitazone,
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acceptable salt or solvate thereof, or a solvate of

such a salt, nmay be adm nistered in association with
w@pooansi’9®besi ty conpound, or pharmaceuti cal | yPCT/SE2006/000765

acceptabl e salts, solvates, solvates of such salts or

prodrugs thereof, for exanpld8a pancreatic |ipase

inhibitor e.g. orlistat (EP 129,748) or an appetite
LYQsallleuwBXg@nn T AVELIR 7S UVE-guBze CL- ogmamlo%s DRF-4832, LY~

but ram ne &4 2,184,122 and US 4, 62%&
5186 &hmawrsionar Y-SBP) L0y 64137, SIS g@ﬂpéa@,ﬁwrsoms
I
e IR AR S SRR 1304 e ALY R s ER) MR, s
(BMBraﬁa)b IAK-GFR 163 BB &IM)NGTM) ARtEisOhd avtOGQSSHQRJWY 070117,
mel ani n concentrating hornmone (MCH) antagoni st,

133%2‘?“6?1%%ﬁ%t@ﬂtqrgé%lﬁﬁﬁccept abl e salts, solvates,

sol vates of such salts or prodrugs thereof, f or

exanpl e as described in WO 04/ 004726. According to

anot her feature of the invention there is provided t he

us und .pf the for
P f}h%@%ﬁgﬂ?wn OF &FPEBI a@dégri?lta %%ﬂn%ff‘éers $(R=t-ethery-3-[4-(2-

i d
ey ) BIEL IR 2L s ae d
phagmwam@llywe\psabée @itsmwfa salt or a prodrug t her eof ,
nmanuf ac

O R S R PR 35 P combination o

a cotgfoih® boReedIaal), 6Bh phattbedfallR BeceplabRNalt NRvaks @el%te@ff such a
the invention, the _conpound of formula (1), or

salt 9p a PrAse thpreaf pyd HBRABtakpllacandfgr gamans| agapist, o 8 Phamacettically
accei)'t’ﬂqe 165 Aibatl rsoﬁ/aﬁ&dsﬁglg S the Euea%ro % %ofad m ni St ered

In assoél at1on T2ht or
pharheetentin aabhdditiond dpinab loé t}&:aht/entﬁﬁj thededs pﬁ)@ldedtaenélﬁod for

h rodrug. thereof., Suitable bile acid
Pm@éc ¢ h%gqﬁ%oci @Flg%&’ee Lachinea porbiaeded apglabstFay mamdn need of
sucl?ﬁ@eﬁfﬁ%h@\%ﬁly gdérﬁfxli'éegr S Ehistds {i'lﬁ%ﬁ)f QfEanid ef%aqg{lé LRB&: of 2

feature of th nventi on, re 1s provi
compontyd effoirowladk), ar a;phrqnmumlltioﬁlljf arcepthiale §hl),, sobmteasolvate of such a salt

or a R Bk Pt B H E iR i sonate p s hanaith &1 effective
amovRAGRSPP AR talfha afd/PPBAEEHE E Bklks. ag%ﬁi%@ R @@hﬁnﬁa@:@ﬁt&ca%ly acceptable

sol vate, solvate of such a salt a prodrug thereo
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 PPAR alpha and/or gamma
and/or delta agonist, or a pharmaceutically acceptable ealt, 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.
According to a further aspect of the present invention there is provided a kit

comprising:
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Therefore in an additional feature of the invention,
there is provided a method for producing a chol esterol
wo owens71ge ef fect in a warm bl ooded ani mal, sucPCESE20861000765
i n need of such treatnent which conprises adm nistering
to said animal an effective -#ount of a conpound of
formula (1), or a pharmaceutically acceptable salt,
2) sainvated of firmala(IRior & phlinfcs@ldallPhcRpRbRALM GolAg! @@Late of such a
in simil taneoys, sequential or separate adm nistration
Salt\/ﬁrtaﬂ’rg‘]if}“éﬁ?eé%‘tfi e figsotmt desegefopnt e aci d sequestrant,

' I table . salt, solvate
b) P AR BIM: ARGRK et /B AR 805 8 = Rl Rty arcspiale sl
solyage, solfvatetoti enchesgadtadr aqfroding themmcﬁpmihm@mlgte%o%gg evhdat
[ it ich conpri
o) BpRRt Rt oF GoinERRs frgkang ssm&?;tfﬁml v
oah t . a sa r
o caploafin g Leahithos RNAIE AR nBlidlfifed; Bledh &

COH}ﬂﬁ’eﬁmgaceuti cally acceptable salt, solvate, _ so! vate of
Y b in association with

h f,
AT M E R

, . . ' i,0n- re is .
e e P . .

firs R cally acceptable salt, solvate, solvate

od t hereof, and a hile acid
A e LT AR L O
solvetsl sclvae obelchatselt of a prsthugthebot, ifh sdednfl Al W8s ol 86,52 and

the rmnl%f acture of a medi canent for use inthe

2 Cé‘ﬂ@&%‘?f’%ﬁ B containpg said diryjand mﬁﬁgsmf@?& ina o
N ' L0 anot her. aspect. o :
}Aﬁgqeicﬁllven i %ﬁ?ﬂﬂ?ﬂ%ﬁ?gﬁ%@ﬂ% g‘ﬁrggé&a there i pTO’VIC%Id t@e B2%r a compound
of thetfarmiele €0t orzaptaymacnepdlbliceegatle sar, ssI0hteAobvAd\Sr &ef a salt or

te ch a salt, may be administered in _
ol ARG S S50 ki o s o ey
| SOV Jpd PAAS ORCEUL ] eptabl e
acc?%@ltéﬂﬁ’gg{vaﬁgs ates of slé LPCr ﬁ&lgg?ﬁ%eggogf lplﬁﬁ%ﬁllaﬁlé%cmm of a
mediqameBipior ugegin peccieiige Jipleszed, lovernetifa@pinh ¢&h-5294dd dnimal,
n 94789 and those referenced and described in
Sue 3082 or WD 00/38725 page 7 |ine 22 - page 10,

| i Aecdrdingtto @lfusdliee abpreP6PRE BEBchchYRtiBn B¥rd £1.6 v?&%ea cdibination
anot her nagistpect of t%yg [ nvegt ion, the corrpour?dﬁg 0
treatfr@pmﬂng)qs’ingot}le adrgjq@qtmﬁ@@ af acefif¢opive amount of a compound of the formula

(D, 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
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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acceptabl e salt or solvate thereof, or a solvate of
such a salt, nmay be adm nistered in association with a
wa@egk/13ezymA: chol esterol O acyl transferase ¥EZHEAA006/000765
i nhi bitor, or pharmaceuti cal acceptable salts,
sol vates, solvates of such sdlts or prodrugs thereof,
for exarrpl e pactim be (CS-505), eflucimbe (F-12511)
simulipreogn/Pequntialnrsepariip @dwinikgown of an ymonatsdb iy rease@ckIM 74 A

t h ound. of f.ornul
oicobic LR BB s SRR B e R Behitprisnis. As vsed
hereih Nitcddi efaciﬂlLﬂeh@Qtive” efRRt @E:&m%é\@ﬁﬁs BmpALiAe 8 PyH dRk- ﬁcarboxylate
har maceutically acceptable salt or Sol vaté thereof
strucfige g }BYPENe 2oy Higstastre. Bruypiesad micetisicecistidarivanves include

n1cotfn‘? QCHH q{wérf: fgf{)mc(ﬁ*ﬁ RO A SWM&’ac?plﬁ-xg)gt abl e salt,

va ‘e, vat e su(’: rug ther eof
In anot her aspect of the invention, the corrpoulnd of
mula I, or a har ceuti cal acceptable salt or

M7 GeaPLOT dSeR B AT A BT desgribed imWP-BR05016867

and WODRG058 687D i n association with a phytosterol
compound, or pharmaceutically acceptable salts,

sol vates, solvates of such salts or prodrugs thereFf,

far exa e sta exanpl e of osterol _anal ogs
Otnef QoG RRSioE i ine o TP oriouP S g W HG00BL 1677,
WO2004032908 a6d WOZ0mMb3s431. or a pharnmaceutical l'y

acceptable salt or solvate thereof, or a solvate of

such a salt, may be administered in association with

ATt Bl el AL TNy O L 2080 o combinaton of
a conqmpﬂ bf:ﬁimmhas(,l) bhepharicbuitiall bedépbiesal! dobate, s6Fvate of such a

rmn henformin and buformn, insulin
salt of §W¢tp4%a rfio Rawil » FVRAGA BGERIST agORALS n)a phsemageatically acceptable
I i ded into prandi al
sl S BIe o BR SE el e bl bl s ors)

AT Iexﬁmplie apfadditiosd! ;ﬁdfaﬁl:uglotﬂ dﬁﬂndﬁﬁﬁm thBdelis pRfvided a method for
[ i, bos or m An exanpl e of

o T R Sl e oL B ok e
such fedteSht \91'11@}? corhﬁn@ﬁ ‘aaﬂlﬁﬁst@ﬁﬂgfﬁ)t saflf ardifAG dn/Bf fe@ﬁ{/é)ﬁnoﬁ&%f a

ound of forrmula I, or a pharnmaceutica
Compa@g@ﬁ fapnelagh), or a)phas’mlammealﬂmmcepmble ocalt aob/atev adleatebf such a salt
ora p?&ﬁ@g %e%e%f tm 31mu¥tar?e%uz§ldsg]qlgen%aleor 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 HIM74A 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
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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associ ation with a sulfonylurea for exanple: _

glinepiride, glibenclamde (glyburide), gliclazide,
wa@biopi1zi7ee, gl iqui done, chl oropropani de, tol burEIBER®P6/000765

acet ohexami de, gl ycopyramni de,_carbutam de, _

gl i bonuride, glisoxepid, gl y_lﬁ}t'h! azol e, glibuzole,

gl yhexam de, glym di ne, gl ypi nam de, phenbutam de,
Slmflgilwp%\ ﬁﬁwng‘ﬂd)r tqu?aata Hdmﬁllstﬁitlefl efa h‘le)dldtdil%f reverse cholesterol

r j [ i iride or glibenclande
“a“fg‘%’@ gg?/a: pgé@?&e WBPe A 7 armetip PoPided) & GF’faBml_mlégmedllator of reverse
cholplstenad pranspdes e. d B RIRE@HA S OB - 10B¥Rp! C?Q %Q@%ﬂp?gzl 5,
adm nistration of a conpound of the preéesent i ‘,
Curr-ﬁ’Pe’éW} ileipidelrswi20A4.4 5645 onin BIO2004@04Ti St i ng
t herapi es described in this paragraph. The doses of
the other existing therapies for the treatnent of type

In @notheabmpas @nthe inveBE&0 Chat RELFRAR! JCRIHRNS I,WM l Bﬁaﬁnaceutically
t hose known in the art and approved for use by . .
aCqué%)iﬁ g%l{,roxy $9bvte sharenf, X apblvatehel FA ansilltnmya)beefa@l!rklﬁﬁstered in
L : . . ' by.the FDA Al ternatively
assoks:fréglbﬁ S}}l@(’j g@ g@u%&@/&g@ H%éé@‘j@g of pﬂ)&g}eﬁc?utbqallyhaécggﬁgﬁ isalés, solvates,
solvgliep plaghfsalomortptedragsibie v, i foneAeGRE ShadrdBic ase inhibitor e.g. orlistat

it t of the present invention .
(EP ?1%%;73%%?:5?‘2%%8&% %ﬁgﬁ%}eif) corirqlline swbstange for enmpple siimgramine (GB

i TS ' of f ect i m)ntof_a. .
2,18&{)1%}232&31’]@(:105]‘ 11,{9%%6?%‘){ ?Tafufzgl{h('u{noﬁg 1 g@%ﬂa?r#g%omtl Qajnvrse agonist, or

phargrageiically acesptable saisy avleptesololatte off SLS:_hC{]blt@ FPrbdids Fhereof, for
dr. , jonally together wth a . .
exan%gr‘%félgg%t{élﬁ%g(ﬁ Fy 6§1§§c§é1pt aBT% i ’Er“éﬁ??‘brmcgv@@bl?wm oh a melanin
conceieatfignhibrirdne QUNECHS Qﬂtb%eﬁi'sﬁloro%hﬁﬁ?&%ﬁ&ﬁly acceptable salts, solvates,
adm ni stration one or nore of the tollow'ng agents
solvaigy %@P@a s3lis GrPradsegs theresf, for exmtpleyas eledopibed UEWD 0PO0ATD6.
(for exanple althiazide, benzthiazide, captopril,
carvedilol, chlorothiazide sodium clonidine _
hydrochl ori de, cyclothi azide, delapril hydrochloride,
chl ori de, doxazosin nesyl ate,

? L)‘léfe:(\f/?g%)lglg |t§é%3¥?qgﬁ?at@q%ﬁ fhcinwentiop diase I movided the use of a compound
of theRIrAl L@ 3y a m&@&t@allf H&c%?&%{eeshltnso W cgé{)]]!vlqte of such asaltora
hydrochl ori de, nonatepif mafFeate, P _
prodyg dhesedfl and aleicotptie noid ybanab ten ﬁhéﬁh@@ﬁh@ill}pa%ceptable salt, solvate,

solvaﬁ{/ %fsgglk P gegllycgrreg Igrgldgurgi tggr’eof El’ll trfrlle ?rcl)eln?llfa'ctu?g IOP 2 glreldilcament 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.

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



10

15

20

25

30

qui naprilat, rampril, terazosin hydrochloride,

candesartan, candesartan cilexetil, telmsartan,
wa@prdoedspdcie besyl ate, am odi pi ne nmal eate and bRUESEWD&000765

hydrochl ori de); an angi otensin converting enzyne

i nhibitor (for exanple al aceprl, alatriopril

altiopril calcium ancovenin, benazepri I, benazepri I
suchireltmety vatitlel eomb@j’@@é&mmét&ﬁng ﬂ@&ﬁﬁ@jﬁﬁﬂ@h@@ﬂebﬂwe amount of a

captopril, topril-cysteine, captaqpril-glutathione
com@@p%@fpfp;mu aégr ‘érn?b qqnace@@pgl ¢ptable pql]‘aﬁglﬂpt‘,e; solvate of such a salt
or agy'réc?ﬁ%me éo?ﬁn Selﬁlg tr otu_L, esegl;?e!g odrrslel?jziré’t% g?%&rﬁﬁf’%tﬁﬂr\% b an effective
amoluiasdfenisfrdcid seﬁuwnanp ot b phﬁm&eaﬂma]lj' a@@phahlﬁ]salt solvate, solvate of

fosinopril, fasinopril sodium fosinoprilat,
suck %%M&Prpﬁwgé@r@fogl ycopril, henor phi n-4, idrapril,
' mmgfdlll,\% to MPLhé&pd’sRéot of ﬂﬁ%@dﬁ'ﬁbh ﬁ‘fere )E:‘P@Ji&é?pdf blllazrmaceutwal
l'isinopri l'yciumn A~ l'yciumn B, anpril,
composnmpmhich cooPpxisEy 4 ¢enpoumd wé lernmﬂa (I), onm phmrmaaemcally acceptable

st oA i o Hichsalt s EPoatpg Bser B B seauestrant,or

phariibticBaidallly aboedtBEHa! §dieate, GUivARRIE 'sh@H a sdltadﬁalﬁﬂrbdlm g thereof, in
ram prilat, Spirapril, spirapril hydrochloride,

assosjsition piih apharmpdentieallyl accegshle gilnant Ryentderhl or i de,

RSP b SRERTH Lo R A g componc

of tizafoiraulpni)| et a plzehecpitally zﬁd&dptzlﬁlé [F119) ﬁbllvhtat éolva’w of such a salt or a
angi otensin |I_receptor antagonjst (for

proqeie Hesenls 4, 2 RilergickeaAvesiyagt pek Elaar{nacqugg%ux %ﬁqeptable salt, solvate,

solv4! FREdHP sl 6rbaﬁﬁ rg\g Qher&ﬁsﬁlst hRARufat J%é"&fsaarﬁ&ﬂg?rﬂé}g for use in the
eprosartana) energic cker or exanple

produrcaoy bf mnhdlmqrb}albw;endg hﬁfebtanen gxarmﬁlmeleé anined,\sualt es man.
phent ol am ne nesyl ate, solypertine tartrate, zolertine
hydrochl oride, carvedilol or |abetalol hydrochloride);

In APtRE %Pec@r&f gleefrgbstidY, Rk Qfon{;foﬁﬁd TR Blal ENSPLI blgﬁmaceu‘ucally
hydrochf ori de, |abetal ol hydrochl ori de, proroxan and

accepitdbler esli rmy&ﬂﬂ@d:m IthﬁrﬁQfe)Ol' & sblybie ahdm@nersgltc nidyo bk exdministered in

asso&{aﬁ%& n\%lla‘gpl ﬁvgers% te%:te%!]tgans egﬁétg%ﬁo %llt%{‘ ! cgjr pharmaceutically
accdpyﬂﬂ@ EdllsOkbIdSes, GAIVatR | ¢Fl subly dEIRCH! rolffes tﬁﬁlad)fp F& &ample JTT-705,

ty drochl ori de, cetanol ol hydrochloride, cicloprolol
torcetrapib (CP—529414) Bay 194789 and those referenced and described in WOOSO33082 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-7470of nuclear receptors such as farnesoid or a

pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt, may be



10

hydr ochl ori de, dexpropranol ol hydrochl ori de,

di acetol ol hydrochl oride, dilevalol hydrochloride,
we@2wohsi79hydr ochl ori de, exaprol ol hydrochl ori dBCT/SE2006/000765
" flestolol sulfate, |abetalol drochl ori de,

| evobet axol ol hydrochl ori de,” I"evobunol o

hydrochl ori de, netal ol hydrochl oride, netoprolol,
adrpiRisEEpbIK reaeptPa(BXR haufoptimagraiieall escepiableatad, solvate, solvate of

practol ol , propranol ol
Sucﬁggrocﬁ%g ‘%ﬁga§§?25|o| hydrochlorlde tinmolol, tinolol

rml eate, tiprenol ol hydrochloride, tol anolol,
bi soprol ol , bisoprol ol fumarate and nebi vol ol ); or
In ﬁ?%@“& aPEHaPh e Iavatiene thgi OBPYEKep! Tormyta én@rem@hgmaceutlcally
| apt u o]
oo o 2o el AEROE, G o RE LRSI Maay beopinisered in
assarfiativet wjthdo phytogttra cédnypamb] azmﬂxenﬁzméum&ﬂllyydzdd@pable salts, solvates,
drochlorid i dine, the nbi nat i on

I h 0 0
SO IcTICB 150l P PHO-EN TS 10t ETGRPIa: SHIOf oG HIAS @6 Phytosterol

anaffpd igA0YPLI ne hydrochl oride); channel blocker, for
exanpl e a cal ci um channel bl ocker (for exanple

clentiazem mal eate, anl odi pi ne besyl ate, isradipine,
| vadi pi ne i fedipine,
Tn R R ol 10 ot e RRP G Jof G ot e pharmaceutically
acc?hﬁl@ssdlﬂ or Vélvapafikdeof) Yot aCdolvkd @€ sakh f0841€dhhy beaadmmlstered in
uretic (for exanple the conbination product of
assqpj ity oBehithezapies fdhe pritaisst af mskbokin ayrtchs@me or type 2 diabetes
dcﬁmkﬁéfakeﬁngﬁﬁ@%ﬁgné) fth@@édfn%ﬁllal 66121%4:1]1 &Zldl% or example metformin,

trianterene -angi nal "agents

pheafdrmiti pame hefophiat einsalid ohypihstc nmalseld eandb@guax,mdhhyhn) and oral
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lol h hl d but
o A B A el B s P o

inhiBRbAR rAﬂ &lan$C 6f {ﬂgélﬁha— yéélgﬁ 1ﬁ}ﬁt&1t&q§‘ %ﬁ?dsle o@h@%o@e or miglitol.

primdolol, rano drochor tosifen or
An veamaplant & pm;adtab glhtoreirdg)latorisvesagtinldatoo nsteflmidex anpl e

A AR TN T —
acofptalé SRR &, selidth | tA&RHT, otdh QeR)a® bH®uch 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 therdpies 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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di pyri danol e, droprenilamne, erythrityl tetranitrate,
i sosorbide dinitrate, isosorbide nononitrate,

wo pabofibagé ne, m of | azi ne hydrochl ori de, m xi di PET/SE2006/000765

nol si domi ne, nicorandil, nifedipine, nisoldipine,
ni trogl ycerine, oxprenol ol h§Arochl ori de,
pentrinitrol, perhexiline nmaleate, prenylam ne,

pr Q%@bﬁdlingrtbtah atigitiohgrradhdriapgechytihe presetighentib® trardik ovided a
and verapam | );> anti-coagul ants (selected from

compinglien Beaimentriomnrisngdhe admusiatan Phasgircting ameantofgicampound
I

oGP by AP RSS S oyl AR SS0Le WM A Sy g ot o

prod&"u athieteof ropribedliyao gghertwit{ 4 phiaraaesupicallyamagptable déluent or carrier,

drochloride, bivalirudin, cilostazol, dalteparin

withs%a S tpeava ek e AR RS ERIONIAPA 0B EFoP! g following
agerﬁ% @&k dﬂgoﬁl@ B@é Xb enoxaparin sodium fl uretofen,
a

etro n sodi um | amfiban, Iotrafiban
hydn canﬂnhmrteh‘s;vermmwgad (fan ¢xanm1_:ﬂ® ﬁ]itfbauida (benzlhi:azide, captopril,

' O-)c(:i R %?or LS 1r al! I ¢ L nga C otﬂ{gzide delapril
t r CRYRGH eghlorg Aider %& Fipe YD eoﬁy
fi BriResBAds %@%&fhﬂ%&gﬁmes&&caﬁés@ﬁ m%%‘ﬁﬁf@l i%sﬁ@ﬁfﬂﬂfsbbﬁﬁl

acefate, fradafiban, orboflban lotrafi'b
hy @rnahtios hytrocklpnidst mmldop@rﬁnmpmdmucmwmﬁmnl

2 0 B AT Ao

e papaeshead, prepepydichhlids asmidnlotl, qimptithy®ochloride,
hydrochl oride, aspirin, ibuprofen, naproxen, sulindae,

i n@gHePrlab rHMIDRbfleRaeH bydraqféw%ﬁﬁndawaaf edesartan cilexetil,
Su ltélinn%ﬁzaﬁﬁgdlgﬂlg bgbﬁﬂﬁ %‘ﬂ%lpg{eﬁﬁlégg R4 ﬁ%van?olol hydrochloride);

pl at'el et aggregati on exa
acad asgme:nsm cebamrmsg enzlymeapimbﬂmr (:ﬁmrahxamplemlmpﬁl, ehaiopril, altiopril

cal cj itezi Ilf rizine,

hy §# H’i’F &P?‘B@m%ogﬂlﬂz eé’@é‘?é‘? Qy gﬁ’ Sprazeprilat,

fr f

it iy

ceranopril, ceronapril, c11azapr11 cilazaprilat, delapril, delapnl -diacid, enalapril,
enalaprilat, enapril, epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril
sodium, fosinopril, fosinopril sodium, fosinoprilat, fosinoprilic acid, glycopril,
hemorphin-4, idrapril, imidapril, indolapril, indolaprilat, libenzapril, lisinopril,
Iyciumin A, lyciumin B, 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 II 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,
carvedilo! or labetalol hydrochloride); an alpha andrenergic blocker (for example
fenspiride hydrochloride, labetalol hydrochloride, proroxan and alfuzosin
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> | i poprotein associ ated coagul ation inhibitors; >
Factor Vila inhibitors; > Factor Xa inhibitors; |ow

woreioeasi7a¢ wei ght heparins (for exanpl e enoxapeCT/BE2006/000765

nardroparin, dalteparin, certroparin, parnaparin,
reviparin and tinzaparin); >5§qual ene synt hase
inhibitors; > liver X receptor (LXR) agonists for

ex aiypgioehloH8N 6 betarnd dichepic blesler i(foe dx amplNEOHARAGI3 2cebutolol

méf%gf}]g%ﬂ?, rgxgo 8}%@@3&1 eagtggc? gﬁgpéﬂilﬂg{ygrolch?or}i%e,t cha%eolol
it piqlgllﬁfb@flfﬁ'i@g, J%ﬁgﬁﬂc%l h?ﬁrdbﬁfoﬁ'ﬁ@,%%ol@l HYdrdARRR! cicloPrglol

yceride transfer protein inhibitors for exanp
i mplyiitoaplodide,, d€RpropredOBS hydivFhlogds, dBivsokfl b§@®chloride, dilevalol

R-103757and t hos escrjbed in 021486,. 00402
DoddE63 88 B G BEE S iR Bem Rl 3 b e el ptete,
nangsttANayRlRhldRlde! 18esRtdxeW] hadRhieAls, a8y ddifolol hydrochloride,
i ncorporated herein by reference); ApoAl expression

i naustelel hysiroakkeridel metdpodlel, awteproloburtraic, nadelohk p3mendol gulfate,

2. HRRAIBERULE2 Bt AGC B AL B B0l B Ahic ROkBR Brce,

cha sa a pr er eo opt’irona

t ogiehd1el, tiold) ngaldnd tifegeLli] heddobhod e eplhamblog, édpusiBl, bizbprolol
carrier to a warmbl ooded animal, such as nman_in need
of fumante admepgialk of pakeraPha/itta prdrepcagiciblockar;

dditi _ . . . -
2R G S R PGB Bp b9 SRR
phanethyldopa, tel doynbacatieptpadiluet sfahethyslopa/bydroctdaiothadzdecdnd

R ol SR

soLisy stk el unaalie 40 Syaep s A

Pheheniied blockari {9e dxample tvolitino chapmolhlotkey (far exrmms tlendizem

| oueni 00 ShLGhe s at AL RORE Ao S n A5
nifedipine, teludipine hydrochloride, diltiazem hydrochloride, belfosdil, verapamil
hydrochloride or fostedil);

> adiuretic (for example the combination product of hydrochlorothiazide and
spironolactone and the combination product of hydrochlorothiazide and triamterene);

> anti-anginal agents (for example amlodipine besylate, amlodipine maleate, betaxolol -
hydrochloride, bevantolol hydrochloride, 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);
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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, sSPCTRER®P6/000765

sol vate of such a salt or a prodrug thereof in

si mul t aneous, sequential or-<¥¥parate adm ni stration

with an effective anount of a conpound from G oup X,

Br anti-pbapuimes(gtieced frpmeagapibab) Wvaabdin, dalepairesodium, desirudin,
sol vate qf sqgh a $alt of a rodrT t hereof. Accordin

t o ASUMFALHIRPAULR SeHiuRs NRAROPALBATH B RIGBPTACTUENqY, JPFRaHD

a phahrBagydeah s?&ﬁi?x?;)si tion which conprises a

conmpound of formula or a pharnaceutically
& c enithaishmtis abents ot example swigvelide hyfirashlohide, téedlirudin, clostazol,

pradrug .t hereof , and a, c ound from G.o 0

P Selerden oUER: uibuef BT arribShpdfortls Caedrappeitoe,
SUghospidt SodRim AIBERENY HelrBSeRbtrobal sBGBHAL 1AhikiBih, Wtkdfiban

a pharnaceutlca1ly acceptabl e diluent or carrier.

Ac bpdugrilgride napraghican, pewiibaeacetate, exifiver aeetaser sitmefian; Hnzaparin
provi.ded, t-he use.of .a .c oynd of the formula (1), or

D St bR AR ety &Gk Vot %ol e o

»f fibHabeed ré@ptorAhtagoiikedfod @xdrisle eodifib@ansbetuts; GiaNafibi@, orbofiban,
from Groug X, or a pharmaceutjcally acceptabl e salt
solesEfiban Bydroghlaridy, tisefthanaxegnilqfitgp, monpclenal gntibedy 458 and

ing li]ﬁ-lﬁﬂj’]uf acture of a nedicanent for use in the
production of a cholesterol lowering effect in a
wapiatdittaniibiom ifforakamsle cllosiszohritopidopraddsulfatn epaprodteiol,

use in therapeutic msigici ng, %} e. Co ouncl{s of  formul a

(1 FPORIPSIEN) RO, HEtPPide y deachiondg fseira [RUPTaley). paprexen,

sokyiatde Ahd§H&Pactn, SAYEnMard REAHH HiE1BRNEO sulfRbFradbROand
useful as pharmacol ogical tools in the devel opnent and

st airdsicamsdipymdaraflel,n vitro and in vivo test systens

£or %‘get eval uati.o 'botf t(?e effefts (?f.in i bitors of t sodi
&SI AESICSARTL MBS (9F T ABBICA BT en ARG s PRAPTRY sodium,
Catfprosi@@alchaR Bicdzfirel MBRAKEMS, lofrafiSandVdrdbhiRide 2SrbBAbAn acetate,
of the search for new therapeutic agents.What has been

des¥pgrplate, Epdafiban cyghelihangtirahibae srtbkeratlofehnd her apy wi t h
r (” he. use of a conpound
%f %? %?%ﬁ?ogo% F )a‘&%(%%%ﬁee éea}?ér?rlg%}{l&gl}ﬁé T ophyl axi s of
»alipopdtcih sadasd aosbubaiodiithibinesal so apply for
co%pound (12)...
> Factor V1la inHibitors;
> Factor Xa inhibitors;
» low molecular weight heparins (for example enoxaparin, nardroparin, dalteparin,
certroparin, parnaparin, reviparin and tinzaparin);

> squalene synthase inhibitors;

» liver X receptor (LXR) agonists for example GW-3965 and those described in
WO000224632, WO00103705, WO02090375 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
WO005/021486,W003004020, WO03002533, WO02083658 and WO 00242291
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Many of the internedi ates descri bed herein are novel
and are thus provided as a further feature of the
wOo pwensized. For exanpl e conmpounds of fornula (POCASERDEGN00765
chol esterol absorption inhibitory activity when tested
in the above referenced in vP7ro test assay and are
thus clainmed as a further feature of the invention.
Thyslainh 1anfl did Hefedfkainyles ofthebdoul E’%‘;ﬂﬁbﬂl&ﬂare §FRrdt8d herein by
prOV|ded a compound of forrmula (XVI),
phaefesmeeki cal |y acceptable salt, solvate sol vate of

o ATtk ion oLt PrTE B o RpRLROP 0260 R 32
or aghpitadcemdellly IaCc&Hpte(bIH’@ﬂ%dlvam s\ﬂhlafel‘bf(sm 808 adrodrug thereof,

ound of formula (XVI), or har maceutically
OPHQ%nB'ﬁP&%h@ vt ¢ Phwavealﬁéaﬂ)é@cvat@ e dliluen on cgrigniora warngblooded
0
enirBfl el ds BRRIE fred & AIPRELBLUENAERS o011 er.
AC élthethfmg, anaaddaMaItfeanml ofalspmetntivh, theee ip pesaded a combination of

|nven ovi ded conpound of the fornula
a CO(%‘?P? }e&r& am?alé\%@ﬁwé salgpivates glyaie gf such a

salt ®Ph YRdRuPhe RBE M Pa @(ﬁh}%ou‘ﬁﬁ fﬂ)npﬁ?gfﬁ’ﬂ ok Q‘gﬁ&‘rﬁfacelftﬁﬁl rrt acceptable salt,
in a nethod of prophylactic or therapettic treatnent
solvafe, splvaie nf me@dseH oaApraiyg thershf.as rmn Thus accordi ng

Tt RN LR A W SN I S

proca@:ﬁ?cat aleRtesdlllbwersd oftdcein HRh@bRodbd BMHIAL Buddstma, ifneed of
ug thereof, for use as a nedi canent. "Accor di ng to

sucfaﬁ%ﬁtmém Wigh compEtes pmiTisieang ogaid anmal anglisetive ateeting hia
com ﬁ&ncpéf f@rr ugrda }gﬁ u}l%lg}%c%eﬁt%%ﬂa)sal Wivie, solyate o% such a salt
arnaceu cepta e, SolV Ate

s;md?rugtmadotf 1mmnﬁ11tamamds Lsgqadnaalaﬁfseparﬁltetahmnﬁﬁfumba Gith & effective
nedi canent for use in the production of

amoélﬁb‘i’ GOBRRAUNG S8} FEGUBH B ﬁuPb?F%%Cﬁu%qaﬂléf@PquFﬁbéP salt, solvate, solvate
ofs,g@,rg[@apl&q 4P k@dor, such as man. According to another

feature of t he |nvent|on there is prow ded the use of
a dowepuoiimgito 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 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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of the formula (XVI) or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug
wo b@sasf’96 i n t he manufacture of a nedi canent fPRCT/SE®06/600765
the treatnment of hyperlipidaemc conditions in a
war m bl ooded ani mal , such ass&an.According to a
further feature of this aspect of the invention there
is provided a nethod for producing a chol esterol
absorption inhibitory effect in a warm bl ooded ani mal
such as man, in need of such treatnent which conprises
Whaf|d &eﬁg@édfﬂ%gd 590@%%%&@?")@% cdthbifi tio%%ér\éﬁ% FRYYonfPoufd of
conmpound o or mula , or a pharmaceutically
formatc@ptaabdltte walof 2 cempyaideof fenhulat(B fof ths reltnensad propliylaxis of
.prodrug th req{u Ac?ordiag to a furt@ r feature of
variqugidiseascs apd conditions alsnAnpty or comePEnd @2y ovi ded a
nmet hod of treating hyperlipidemc conditions in a
war m bl ooded ani mal, such as man, in need of such
t r nyed thevintecihediatep déssebedbereimi as¢ povehgnd are dhaisgravidedais a

e B R b B SRTBR BRI o A Bl et
absoBtiohURibRoSAcH viey wlePfeREH 48 tHe®beOfoferbitell HEvAIAYR assay and are
ot her pharmaceuti cal conposition, process, nethod, use

thus ghedmeal & Burdat fogtwviplibe inventiemt ures, the al ternative

an ferr dj L 1

B P HBE FRRREATEL e Pyl Ber RSB Srabdif of formuta
(XViyeeaphamastdticalpicdaptablel sl sobtags] sblvate o€ sdobl d saltiorg prediug

limting Exanples, in which standard techni ques known
therqch. the skilled chem st and. techni ques anal ogous to

th ' ' l.es; -

A e R e R R sl
pharfriapewgicalpamaidsivn wheclecampniseed connpotmyd sfdbanyla (XVI), or a

evaporation in vacuo and rk u rocedur es re .
phargiep LA GHeeRRPIE Sl s St L sBiled el A QO THE ot in
assogiﬁﬁbrpgfitﬁQeﬂh'éﬁn&%utfiéalllty_[a%éﬂ%le @ithent 8t LarfiG@cCt i ONs were

carried out under an’inert atnosphere at anbi ent

t eryseordingrte antagditiondllagpdchof the prespgfanidtios dEre isiprovided a
comﬁﬁtlrr%lgogttﬁe f(’)frmu aL&'gf)?gre a Bﬁ]aq'%raceallﬁi%&?yr gc%%ptgﬁg géﬁ,'sgﬂséte, 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 saltor 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.
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ot herw se stated; (iii) colum chromatography (by the

flash procedure) was perforned on Silica gel 40-63 nm
w@ deoak)r96 (i v) yields are given for illustratipCI/eEdoy6/000765

and are not necessarily the maxi num attai nable; (v)

the structures of the end pr®lucts of the fornula (1)

were generally confirnmed by nuclear (generally proton)

nMagebiding ©SAuARG Fe MY 113D ds¥BSS tBPRGERRIn th@eRNpAVREA a
t}mignetl c resonance chem cal shift values were neasured
me

fgeprodpeinga C@i@itgro( @hﬂomndnm&HWﬁe@& ineemoblopdas animal,
I V. )i
such % l'%l rgf’?%e% o(f @Hgﬂ t ﬁ{rhggﬁs{: %Sr%%g‘@gﬁé se r%' dt!) %%% ea(r} mal an
efferBXe@rﬂ(ﬁl@Obﬁ@cbrﬁ)[ﬁbuad vafommld\ewnr or-a3SHArdvientidAlyi aaaeptable salt,
Uni toi plus- 400 MHz, Varian Unjty plus-600 Miz or on
SOIVVSr? ?Hﬁﬁ}lﬁhB@@ltRﬁ—&P@ﬁwtﬁ%ﬁ?@ ‘er unl ess ot herw se
1 oy B oo TERNERA 3L ofBPH ke BRENRERro s provided.a
mettohaiudd] testatingl by pedidpitid reic donditiens inta wanmi-ploetled ztrﬁmalt suqhl a8 man, in need

ot By el LA AR DT B,
comPOWR &itfoRhuld XN bSa pRABRcaHRERY %ce?ﬂ‘abl@@al‘ﬂ,%@fvta%t Solvate of such a

SS spectra were recorded on one of the follow ng
saltpmpnoslmthsveOﬂ_CT QTOF, ZQ Mass spectroneter, all from

ar at rforned usi ng Agi
1288 b OBl Do R B THR S BRI PR Medicament
manhﬂ"a?itl.ﬁ@fda‘t_ﬁﬂ@ e hti (el 2 Bpreferi¥efbatihdnts @Rt @Rbounds of the
el ution. Sanples were injected using Waters 2700

invegHipp AesCVbethiefsein alBIBPPY- phases: Generic gradients were
applied from5%to 95% acetonitrile. Buffers
contai ning 10 mM ammoni um acetate or 5 nmM amoni um
Exahmplés at e/ 5nM form c acid were used.

The invention will now be illustrated in the following non limiting Examples, in which

standard techniques known to the skilled chemist and techniques analogous to those described
in these Examples may be used where appropriate, and in which, unless otherwise stated:.

(1) evaporations were carried out by rotary evaporation in vacuo and work up procedures were
carried out after removal of residual solids such as drying agents by filtration;

(i1) all reactions were carried out under an inert atmosphere at ambient temperature, typically
in the range 18-25°C, with solvents of HPLC grade under anhydrous conditions, unless
otherwise stated;

(iii) column chromatography (by the flash procedure) was performed on Silica gel 40-63 um
(Merck);

(iv) vields are given for illustration only and are not necessarily 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:
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The mass spectra were recorded with a Waters ZQ2000 or
Wat ers ZMD equi pped with an el ectrospray interface,
W@ Mobh371196 posi ti ve and negative ionizati on nmodeCT/&R2006/000765
spectra were collected by a l ent 1100 PDA or Waters
2996 DAD and the evaporati Vi ved ight scattering (ELS)
signal by a Sedere Sedex 55 or 75. Data collection and
s, sirzzlea djaoublet; \ddy &)qbkr domblatct, tripiletgtts thipleNtiplst; yinguatet;ttgeriple quartet;

o R L B RO TSR R 8 et s

dAB 5&@?&3}@ dapekiass. Unl ess otherw se stated the
Ss ion quo ed is (MH). Unless further details are

specified in the text, analytical high performance
'iquid chromat ography (HPLC) was performed on Prep LC
2000 (Waters), Cromasil C8, 7 mm (Akzo Nobel); MeCN
and de-ionised water 10 mM amoni um acetate as nobil e
phases, with suitable conposition; (vii) internedi ates

Masspeelraweregeqosded onyng of thy felnsving inskrpmens: KT, Uk QF\ZQAEass

| ayer chromat ogr aph TLC), HPLC,
Spec?ﬁ?‘rg%ﬁr%g(fp%?&?%t& or NMR anal ygi sl;O %/vi(i [ ))V\/nere

LC-8] utions were dried sodi um sul phate was the drying
ent; and the foll owing abbreviati ons ny e
Sepﬂ&%@a W@rr&rﬁ%@?%v%%égﬂ@}téﬂ% er?s MpewpsprcWikrs mm), ona

Q@@M@ @‘ﬁérbeﬁJn@%ﬂ?I@ 81850 B ﬁ& ggﬁ%mﬂtm

-tetranet uroni um t robor at e; Et OAC
Samp]bhydermmcwldetsmlgéﬁhtesscﬁﬂﬁr&ampld MandgeA trifl uoroacetic

Ci DVAP 4- (di met hyl ami no) pyri di ne; BSA
MObﬁ\F’@ﬂﬁeé(t ri met hyl silyl)acetam de; and

Generic gradients were applied from 5% to 95% acetonitrile.

Buffers containing 10 mM ammonium acetate or 5 mM ammonium formiate/5SmM formic
acid were used.

The mass spectra were recorded with a Waters ZQ2000 or Waters ZMD equipped with an.
electrospray interface, swithing positive and negative ionization mode. UV spectra were
collected by a Aglent 1100 PDA or Waters 2996 DAD and the evaporative light scattering
(ELS ) signal by a Sedere Sedex 55 or 75.

Data collection and evaluation were performed using the MassLynx software.

Accurate mass data were determined using either a LCT or QTOF MS (Waters) with leucine
enkephaline (m/z 556.2771) as lockmass. Unless otherwise stated the mass ion quoted is
(MH™Y.

Unless further details are specified in the text, analytical high performance liquid
chromatography (HPLC) was performed on Prep LC 2000 (Waters), Cromasil Cg, 7 um,
(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:-
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TBAF tetrabutyl ammoni um fl uoride; NMM i V-net hyl
nor phol i ne; TEA triethylam ne; DBN
wo 2®ed3Aa2@bI cycl o~[ 4, 3, 0] - non- 5- ene. Exanpl e 1PCT/SE2006/000765
N-({4-[(2/2,3i?)-3-{[2-(2, 3-di hydro- | - benzof uran-5-yl)
- 2- hydr oxyet hyl ] t hi o} -1 - (4--61-
fl uorophenyl) - 4-oxoazeti di n-2-yl ] phenoxy}acetyl)glycyl
DCM 3- cyclmbmoyd»m@ﬂaaieani ne To a stirred solution of

4-[1(21 2,317 [ 2- (2 3 di hydr o-1 - benzof uran-5-yl) - 2-
DMI%)xoet hyMAHiB3 thyl%o

(4-fl _) zet
TBT'ZEIJ;: i I\/gt e‘ﬂg&g?é’d f 7]@?901@ ]g thg?ﬁmﬁﬁgdnﬁﬂﬁ Dl\/éx%gﬁ%ﬁfa@e
EtOAce y) vvasthgmbedtte— met hyI m)rrhol ine (10 m, 0.091 nmol).
TU (13.1 n‘%&eo 041 nmmol ) and addi ti onal DI\/F(2 m)
Me re adEC@EP“é 'the reaction m xture was stirred under

TEAL 30C fi#HuotacBiiduti®s. 4 ycyl - 3-cycl ohexyl - D-al ani ne
(7.1 ng, 0.031 mmol) (Method 7) was added and the

DMARact i ofr-(dimethylaninaipysidinet ed for 2 hours. The
formati he t of t e titl e conpound was
BSACOHfI r n&go%(gnme}{igl ‘g?‘?"‘(: ‘#hout further
TBARUT i i Cgldabit 1aﬁﬁﬁéjﬁﬁ}ﬁ|ﬂu@ﬁd@4 ) and sodi um bor ohydri de
(16.1 nR, 843 nmol ) were ‘added and the reaction
NMMi xt ure v@éthﬂmﬁlfpé@lhl?%r 20 minutes. Ammoni um acet ate
TEA(85 5 nE,} @ ded The net hanol was renoved under
reduced pr sure and the remai ni ng DMF-sol uti on was -
DBNur i fi ed,5vdiidabjeyelped #t0veonHRPefe.on a C8 col um. A
gradient from20 to 55 %vCN in 0.1M NH OAC was used
.as eluent. The pure fractions were collected and the
MeCN was renoved under reduced pressure. The residue
was extracted between Et OAc and water, the water phase
was acidifiedto pH 2 with KHSO4 (2M. The phases were
separated and the organi c phase was passed through a
phase separator. The sol vent was renoved under reduced
pressure. The residue was dissolved in ACN and water.
After lyophilisation, the title conpound was obt ai ned.
Exampl\R (400 MHz, DMSO-d6) : 0.69-1.67 (m 13H), -
N-({2-[2R, 2R P3-{[2+(2, 2 HjhydRo-AzofuramS-@MR hyslrétyetlyl lthio }-1-(4-

fluorophenyl)-4-oxoazetidin-2-yl]phenoxy }acetyl)glycyl-3-cyclohexyl-D-alanine

To a stirred solution of {4-[(2R,3R)-3-{[2-(2,3-dihydro-1-benzofuran-5-yl)-2-oxoethyl]thio}-
1-(4-fluorophenyl)-4-oxoazetidin-2-yl]Jphenoxy}acetic acid (Method 2) (15.7 mg, 0.031
mmol) in DMF (2 ml, dry) was added N-methylmorpholine (10 pl, 0.091 mmol). TBTU (13.1
mg, 0.041 mmol) and additional DMF (2 ml) were added and the reaction mixture was stirred
under at 30°C for 25 minutes. Glycyl-3-cyclohexyl-D-alanine (7.1 mg, 0.031 mmol) (Method
7) was added and the reaction mixture was stirred for 2 hours. The formation of the ketone of
the title compound was confirmed. M/z: 716.57 (M-1). Without further purification, methanol
(6 ml) and sodium borohydride (16.1 mg, 0.043 mmol) were added and the reaction mixture
was stirred for 20 minutes. Ammonium acetate (85.5 mg) was added. The methanol was
removed under reduced pressure and the remaining DMF-solution was purified with
preparative HPLC on a C8 column. A gradient from 20 to 55 % MeCN in 0.1M NH4OAc was
used as eluent. The pure fractions were collected and the MeCN was removed under reduced

pressure. The residue was extracted between EtOAc and water, the water phase was acidified
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2H) 4.15-4.25 (m 2H), 4.40-4.47 (m
2H), 4.55-4.64 (m IH), 5.00 (b, IH), 5.54 (b, IH,
WG2®8/1§1d0 1 H), 6.96 (d, 3H), 7.08-7.16 (m 3HCT/SE2006/000765
7.18-7.24 (m 2H), 7.34 (d, 2H), 8.07 (d, IH, 8.19
(t, IH), 12.51 (b, IH. Mz-6218.57 (M) . Exanple 2
-({4-[(2/?,3 )-3-{[2-(2, 3-di hydro-|
to pH Ddeith KI¥$Q, 2Ny ditexptekdty Whichdephrated(#hd the orgamc phase was passed
fl uor ophenyl) - 4- gxoazeti di n- 2-yl ] phenoxy}acetyl)
through eyg ﬁgR%,rptoDJg]eéﬁ}Vﬁgt Wes IMOye pp e_%lced pressure e resxdue was

dlsséﬁy{ii ](u%? f?.b%\}? l:ul'xd X%gei[@ft&%yépﬁh&&%&hé ik RO Romd vhs 6619%8E H-NMR
(40G Mz, GpHSOy)- 0.6Ds1ciz@n,i LHHD; 27761].9h (meIyI} i 80148, @HD), 3.75 (d,

Q 4 | in
DN L Aot b Bt a6 280 ot 16 (58D et o8 G il OBy, 1ED, 5.54
| f L (

(b, ir@glé)c”@sdgga %@TL@J 968(dg’311-9d'7@8 ﬁi@gﬁeﬂﬁq 7(18- f%lg }?) ?%é (d, 2H), 8.07
(d, Tty 81AHilED 1233 14(-bd iLdh II\dlizo’i).h%ﬁX/(Mslt)er

(3, 4-di chl or ophenyl

{4-[(2i?,3i?)-3-{[2-(2, 3-di hydro- | Hi nden-

5-yl)-2-oxoethyl]thio }-

1- (4-fl uorophenyl) - 4-oxoazeti di n-2-yl ] phenoxy
Exa ate) had been forned.

N=( n%f #’bﬁ fé?f?or [ %dlj}%b S’S#hes Slg gééd%%?wodé?g@&%ed

fluooysh enly)- %ﬁmeﬁd%yﬂbhmﬁ}d&tﬁlglycyBB -ci€lelikxyl-D-alanine
tenperature for 2h. Methanol (1 m) was added foll owed
by the addition O NaBH4 (0.022 g, 0.593 mmol). . Ful |

To aCQJMﬁ{nSdfC{El (o sRE3GPLILS Bﬂﬁzﬂﬁﬁ 9ah&he &%&a& REFMihia)- 1. -

btai ned wWthi'n 5 ninutes e mxture
ﬂuotdphomsgh%nxepmﬂmkﬂﬁgl]pﬁém@mmca@: aod €.026ng, Odf401:ﬁln5D1%DMF (1 ml)

wes Ak N PSP (b St E et B PpRelion of 3.4-

d1chﬂc(r§ﬁ¥e)ngﬁ@ 008?@ d&h*%ﬂnrhgl) Gnd %Bfftﬁ@ dimg, b%)lz;% mnlolg %f%er% the
ntel(npqdla,tegi 4- d;clﬂgro@henmlea}er (3],44@01(1@0@2&11)3{1 {4}[(5@ 3R)GH [@r(}’l 3 dihydro-1H-

1ndepg-yl)é %&3 Ekgll]tlpgg -1- (%{sz%qz)ggéylé ?k)xp%‘udm ?yl]phenom({}rgcetate) had

been fBjrfﬁ):d ﬁsﬁz}[;ﬁl =3- 8yc$omtamdraspadmeb@mqu 048 nbl) ard R ¥NRride
thio

©0.0¢y o‘% epheAl) Wate@sééeélz@tdu thie FRISLLE W 5 AlDRY faetistay FOogh (eegperature
for ZPMRAIE (1 ml) was added followed by the addition of NaBH, (0.022 g, 0.593 mmol).

2H), 4.49 (s,

Full conversion to the corresponding alcohol had been obtained within 5 minutes. The
mixture was purified through preparative HPLC using an eluent of 10-50% CH3CN in 0.1M
NH,OACc buffer. Freeze drying of pure fractions afforded the desired compound. "H NMR
[(CD3),S0), 400 MHz] § 0.72-1.66 (m, 13H), 1.89-1.98 (m, 2H), 2.69-2.89 (m, 6H), 3.73 (d,
2H), 4.09-4.15 (m, 1H), 4.22 (d, 1H), 4.48 (s, 2H), 4.59-4.67 (m, 1H), 4.98 (d, 1H), 6.95-7.34
(m, 11H), 7.88-7.95 (m, 1H), 8.22 (t, 1H).

Example 3
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To a stirred sol ution of
-({4-1(27?,3i?)-3-{[ 2- (2, 3-di hydro-1|-benzof uran-5-yl) -
WQ@2006/137796 PCT/SE2006/000765
oxoet hylJthio}-1-(4-fluor ophggyl ) - 4- oxoazetidin-2-yl]p
henoxy}acetyl) (53.4 ny, 0.09%5 mmol) in DCM (2 nl)
wer e added EDC (24.2 ng, 0.13 mmol) and r -butyl
N-({4:[(2R BR)-Beil 2%3; 3 adilahpt I-berzofyxana®y B-2ahyitvos e thyl] thio}-1-(4-

ol TioRimendliet d Upbecrs et BventT or 1 hour

The formation of the internedi ate was confirned; Mz
849.58 (Mtl) and 847. 69 éMI . Additional DCM (3 m)
To amd ¥Hmed 2 iﬂh}thmr &f adifdd4-aFR. I3 Ea@t3-eihydioxt-benrgofgan-5-yl)-2-

oxoB 5811 PR pSSBLB S M MRS s ms. 0095

mmM\IE)\SnFB(IMG{ﬁ ml)d‘ﬁérerﬁdlﬂd@i)@r(@ﬂ&l , N8 wdisol) ea&dduﬂ-bw;a No-(tert-
di ssol ved_i n net hanol b Sod| um bor oh dride (38.8
butogycarponyd)-Rrysinatgalyd 8ithang dhtt immoRi MR (e mg, 0.10

mmtzlg hﬂé{f?gdégﬁran%th] BT - mﬁ%@%m%‘fﬁf ?Jérglu glggr & WRation of the

e solvent was renobved under pressure
inteamglidté evas eshiitneedndd/zped9.58 @d-+1) tund Mk@?&(MH)vAdHﬂﬂoﬁalolDCM (3 ml)

and RRACASR e AL A6 FRFBLe VHRGSBRSHAOT 3 P Analysis with
LC-WE hdvid &ﬁﬁ%@te%dlyﬁp rMH %94 4%0%\@4-1’)(5 ThE %oltvbﬁtl '@as removed under

compound
redvgpg pregs@qamd thg r@smluezﬂ)s d@oh{gdgn g@tf(anpl (zfmyﬂ,) &)ch)mn ox_‘g(hxydnde (38.8

er(;) mfﬁ?%'l) wis ﬁ%i?étitand %ﬂ% rea@dw%tégregws st1%rng§or|_g% anclﬁ%s Ammonium

acethtH)(8O Engd) Qv dstiddéd-The Solént(Was ﬂehl)o,ve@ ub&rfedited [ﬁesédr& and the residue

6.93-7.00 (m 3H), 7.08-7.16 (m 7.17-7.
was puyifie vath prgparptiye HEL@G)n(QjC&qq}umrg gra@tent qu)n 2(MoZ60 % MeCN in

0§ GE P i SO 8 AL BBt IR it
give the title compound. H-NMR (400 MHz, DMSO-ds): 1.07-1.65 (m, 8H), 2.54-2,72 (m,
21, 31300 e B 08, 210164 cdan dibon 18 (' 1H, 424 e,
1H)-2§, 4l 021?435 W23l b3s(Re B! Mitflrod (P a8B 0% .54 3 1) 6)58-6.64 (m,
1H)p&88th30 [mhBH),-1.08-2-16 (wor3dPh &riyt). 24 (mx dHzeT. B4 fd, 21131] ]7p46 (d, 1H),
838:;noxy} ace yI ) gl yci n 53.4 ny, 095 nmol ) é’(’%%l M-1).

) were dded mst mor phol i &' %35 n ,
and 3, 4-
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di chl orophenol (19 ng, 0.12 mmol). TBTU (35 ng, 0.11

mol ) was added and the reaction m xture was stirred
w@®onsyghé . 3-nethyl-D-valine (14.4 ng, 0.11 nMP@I/SEANE000765

[ithiumchloride 10 (35.7 ng, 0.84 mmol) were added

and the reaction mixture wasédtirred for 2.5 hours.

The formation of the ketone of the title conpound was
p33"3m54rned Mz: 678.24 (M+l) and 676. 26 (hAI)

(4 m) and sodi um borohydri de
NG AN, R e b tido destmre By i v oxadles hiol 1o

ol R T 8Bk B

pressure. The remai ni ng DVF- sol ut| on vvas 15 pur|f| ed
with preparative HPLC on a C8 col ient fro

To g 1 St sesolitini nob. I MRS Rl 13425y b osamrovima-5-yD)-2-

oo BB AT AL S U BB, 534

0.09§ ahmbl) dn ¥ (dl lhl)tven‘ie \arlddd M@Mthﬂllmbrw&ﬂme (Phadeo. %snmol) and 3,4-

eSS s IS8 M 0,05 1 T PRGBS MEL S acion

nnxmaee@s SERA AeHis tTﬁL@ne%Wm%mlﬁ@mue vedi magklagﬁgﬂﬁﬁﬁ chloride

O pressure. The resi die was di ssolvéd in M
(35. va&r() 84 ) Wymmﬂdbd gad ithmrepgieont inixtarecoapstured ers2.5 hours. The

forn'glﬁlgnai gﬁggce%H- tlt%_ﬁom};é)’u@ V\@sof%rll\ ﬁﬁ?e%zgﬁdf/ O%?%%(@/&l-l) and 676.26
(M-IZ)HMetHanall (4 ) aﬂcr&odﬂm%r&;ﬁﬁdé 4.7 Hhg, 25 4mél wegérl)added and the
9 (s, 2H), 4.55-4.65 (m” IH), 5.00

reac(lqu n}qq)lre anggtuged;ﬁfor(m rrpp.]}tes Ampmoniugy agﬁ@teiEgS mg) was added and

som% gg‘efo §Was fé%oveé ﬁe Fl:ﬁ;resg\% Tﬁage‘%nagﬁng%i%q solution was

puribeBwRi phdphyatifex TAbICeorba N—S(c{oéﬂmfn( 2\ gradient from 20 to 60 % MeCN in 0.1M
3JR)-3-{[2- (2, 3:di hy d{ - benzof yr an- 5- ylﬂ)l-z-h dr ox

WQ%VP% ussd 6‘% ue{il;i The puie ractlons were collected and the MeCN was removed

undérfIJeH&HeQ RiEMe) The RXREAE Wafér ?so}#tl]oﬁ heRoAY s %Jl?f-fub@l\zf.c’l‘he water

b- di'nmet hyl - D-pheny ani ne a stirred solution
phasofwas\a(el(d{fﬂsd[\(lﬂh KHSO4 (2M) to pH ca 2. The phases were separated and the organic
dro; | - benzof i

-3- 2. n-5-yl ) - 2-
phash, 838 WGP 2 -3 FFieu SRR nyITY. SPIUseb s Fepoves. yadep reduced
pres§2H0XNe a8 )Naﬁ 5(fiss@1\féﬁ mom rH?EH' ‘)vaﬂef‘ M’@r foﬁ?ﬁl sation the title
wer e added - et ﬁ/ nor phol i ne

NMR (400 MHz, MSO dﬁ) 084089 (S 9H), 275 2.92 (m,
2H), 2.97-3.11 (m, 2H), 3.79 (d, 2H), 4.01 (bd, 1H), 4.21-4.27 (m, 1H), 4.44 (t, 2H), 4.49 (s,
2H), 4.55-4.65 (m, 1H), 5.00 (b, 1H), 5.48 (b, 1H), 6.58-6.64 (m, 1H), 6.92-7.00 (m, 3H),
7.08-7.16 (m, 3H), 7.17-7.24 (m, 2H), 7.34 (d, 2H), 7.57-7.91 (m, 1H), 8.24 (bt, 1H). M/z:

678.31(M-1).

compoupd was obtained. 1
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di chl orophenol (21 ng, 0.13 mmol). TBTU (39 ng, 0.12
mol ) was added and the reaction m xture was stirred
we@@snsyghd . b, b- di net hyl - D- phenyl al ani ne PCT/SE2006/000765
trifluoroacetate (37.4ng, 0.12 mml) and |ithium
chloride (45 ng, 1.06 mol )" @er e added and the
reaction mxture was stirred for 3 hours. The
Exmhgknstlon of the ketone of the title conpound was

M- AR 12 - i hamp s éag%(%e%ﬁ%hi%m-
fluo#ﬂ?ﬁl )iyl?@ &oﬁg% %ﬁ%@g%@é&t???g% Bl % bﬁérﬁfi’alanme
sone of the solvent was renoved under reduced
o DR epSitit  SOREBRC bh AEH- KaRaMY - AP ot BHkO 17 By gta-5-yD-2-
oxoeftwyl]mo%lB{fa@%drap&nﬂﬁlMMo%ﬁ&uhfgjphmyg&%@ymS (. @er}hg, 0.098

ure fractions were coll ected and t
mmalk nmvléuﬂﬁﬁﬁenl)rwdn@c ecwegrﬁgwhlelmdrﬂ@lmn@ﬁnuhgo G\Iatremol) and 3,4-

B S T TP it

nnxtﬁf%p@'ﬁﬁ"sﬁl‘ile@ adeﬁl{gqat op, Bﬂﬁm@thphbsﬁleﬁ@ﬁlaﬁﬁ@s@mubﬂfa@é!ﬁg (37 4mg, 0.12
phase separator. The sol vent vias renpbved under reduced

mmql) end litheum Tihéorides(4d uegwWa8o6 dirselywesel afded\erdhthg meaokign epixture was

stlrrﬁ #ﬂ%{% }la%g%lztsat Lo %tt @1 KC{O{le %(ﬁ%ﬁpﬁ% ré?m\f)\’%us%w%s con%rmed M/z:

740.85M44) 48d 2738 B2( (WI- 12 metlﬁn&7<43nﬁ)la1(dmocatﬁ1 b(ﬁoﬁ_ﬁlﬂae 84.7 mg, 2.5
é 2H), 4.22 (b, I1H, 4.39-4.48 ( 4,459b
mmaiHyveresadded apd thwact@n@x(%e Wapptirrgd @1 (Pmlmplpq)lm acetate (115

) 7 Ve Sl g e 08 5, e el e e romaining

DM a@lutidet&ra8 pusfied \)Vlth prepratiee BIPL.C on a C8 column. A gradient from 20 to 70

% Nge 4%5}2&@ (%g l:@l(ffgr fg/lag g{%%&l@ﬁéﬁﬁﬁe gﬁcuons were collected and
the ﬁfem \%b Yén];(%] uq}ndér %Q@eﬂeﬂiﬂe&hﬂ: 2l‘h¥:| &ﬁ@ﬁﬁ%%@? SOt 3:9 s diluted

3-cycl ohexyl-D-alanine To a sol uti on of
w1th[121€(\/.( 2, \8it®) phas¢ vaks| agulifdgheith  KHSO4 [(2M) o pH ca 2. The phases were

sepatid 2 oo B O A% PSP BPhisARaseT g splvent was
remoMell PRIRP ¥¥ducad PréuRC Mhe (18sildd vehs @sddved in MeCN and water. After
lyophilisation, the title compound was obtained. H-NMR (400 MHz, DMSO-d¢): 1.27 (s, 3H),
1.30 (s, 3H), 2.79-2.89 (m, 2H), 2.97-3.11 (m, 2H), 3.58-3.82 (m, 2H), 4.22 (b, 1H), 4.39-4.48
(m, 4H), 4.59 (b, 2H), 5.00 (b, 1H), 5.43 (b, 1H), 6.58-6.63 (m, 1H), 6.91-6.99 (m, 3H), 7.06-
7.15 (m, 4H), 7.17-7.25 (m, 4H), 7.27-7.36 (m, 4H), 7.82 (b, 1H), 8.18 (t, 1H). M/z: 740.35
M-1).

Example 6
N-{[4-((2R,3R)-1-(4-fluorophenyl)-3-{[(2R)-2-hydroxy-2-(5,6,7,8-tetrahydronaphthalen-
2-yl)ethyl]thio}-4-oxoazetidin-2-yl)phenoxylacetyl}glycyl-3-cyclohexyl-D-alanine

To a solution of [4-((2R,3R)-1-(4-fluorophenyl)-3-{[(2R or S)-2-hydroxy-2-(5,6,7,8-
tetrahydronaphthalen-2-yl)ethyl]thio }-4-oxoazetidin-2-yl)phenoxyJacetic acid (0.021 g, 0.04
mmol) in DMF (0.5 ml) under an atmosphere of nitrogen was added N-methylmorpholine
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mol) in DM (0.5 ml) under an atnosphere of nitrogen
was added N-nethyl norpholine(0.010 g, 0.10 mol)
w0 200b030e by t he addition of 4-chlororhenol (OPODIEN6/000765
0.05 nmmol ) and TBTU (0. 013 %, 0.04 nmmol ). After 1h,
full conversion to the 4-ch|§ropheny|ester
i ntermedi ate (4-chl orophenyl

(0. mb% Oﬂalrﬁmal) PdHdwedbyf the eddipbieof/d ThidrddheRo7D.027 lny@l0s xymel) and
TR G00% Ea0 R Fane S BrERpt SRt e -ptop Ry lester intermediate
AT A oo e sBplen oy 8,515 0.0
tetra}@ddﬁdtphmdleh#?ey]r)&thylﬂlhm}v&asxmlzétcdw@ yliphsncmy] metatt@cbad been

B R A CoR T TN Y

0.60 BtAdI}. wefé AR HERAF G by AldWAdo Wit RG0H e b aurfor three
% CH3CN 1 n 0. 1M NHAOAc buffer. Freeze drying of

days pifkecdnvexstongn ﬂleada%mctip@dmtélad aswrhedn obtainednthe mitwvvas purified

bRt o 3t By e o

&%ulfi?) fhictiond aiszﬂied fhe?d%sﬁéﬂ c dofpound. 4BNIVR [(Zlﬁ3)zs®) 580 MHz]
3 0. 7DH)68 en,’zmot 2.5843)66 (gxatma; 7982;(dd( {nﬂs{q 86 ng@H) 3373{ ({d( 2HR4.09-4.15
m, 18D, 423 48D 815 2 3G 98 G- B SRRy HHDo7 92 @

1H) 13204, 1H).
fluorophenyl) 4- oxoazeti di n- 2- yI]phenoxy}acetyI)egcyI
- 3-cycl ohexyl - D-al ani ne The titled conmpound was
obtai ned as a pure di astereoner upon separation froma
50: 50 di astereoneric m xture of

Exaﬂ&ﬁ§14-[(2/7 32?)-3-{[2-(2, 3-di hydr o-

N-({M@Rasasl)e%ﬂﬁﬁ?wn Sy @s thl‘/flmsilé’p'ﬁéﬁ’wsﬂurz&Xé&%’@t‘ﬁﬂ&ﬁlﬁh?} -1-(4-
R R R b e v o
21.2 mm partlcle size 10 nm nobile phase
, H 70/ 30/ O fl
The {Ed TR Ss S R d P B RUHEPHET BrPPg B Fom R 50:50
masﬁl%ahﬁﬁelnﬁk!%@@é)ﬂ NA{P-FOR 3RY8-{i(beddid@st 1g-a@eRs-yig2t he

second eluting one In this system 1H NVR [ (CD3 ZSO)l
hydraggetijthiod- 16(47ﬂuor9pf®9yl()rﬁ omudln&ssglpilewygmetﬂ yeyl-3-

cyclilwf%l B zganngcmlsmgHBhe fgllgxgng gbncﬁrpms. ﬁ‘oflﬁnﬁ"Rﬁg‘ Wlf@lk H_D 250X 21.2
mm, particle size 10 wm, mobile phase Heptane/EtOH/HCO,H 70/30/0.1, flow 15 ml/min,
detection 254 nm, sample concentration 9.5 mg/ml in heptane/ethanol 70/30. The titled
diastereomer is the second eluting one in this system. 'H NMR [(CDs),S0), 400 MHz] & 0.72-
1.69 (m, 13H), 1.89-1.98 (m, 2H), 2.72-2.90 (m, 6H), 3.75 (d, 2H), 4.14-4.21 (m, 1H), 4.22
(d, 1H), 4.48 (s, 2H), 4.58-4.64 (m, 1H), 4.98 (d, 1H), 6.94-7.34 (m, 11H), 8.02-8.06 (m, 1H),
8.17-8.23 (m, 1H).

Example 8
N-({4-[(2R,3R)-3-{[(2R or S )-2-(2,3-Dihydro-1-benzofuran-5-yl)-2-hydroxyethyl]thio}-1-
(4-fluorophenyl)-4-oxoazetidin-2-ylJphenoxy}acetyl)glycyl-3-cyclohexyl-D-alanine

ammoniate



10

15

20

25

30

d, IH), 4.48 (s, 2H), 4.58-4.64 (m IH), 4.98 (d,

H, 6.94-7.34 (m 11H), 8.02-8.06 (m IH), 8.17-8.23
mq06/189796 Exanpl e 8 N-({4-[ (2R 3R)- 3- {[(2R or BCT/SE2006/000765
2- (2, 3- D hydro- I-benzofuraGr% 5-yl)-2-hydroxyet hyl ] thi

}-1-

(4-fl uorophenyl) -4-oxoazeti di n-2-yl ] phenoxy}acetyl)gly

N—({@»)[@R%R)YEI{ [QBR){QJ{E@Tﬂilﬂﬂ(c!}igileglyl)sﬂyl]oxy} -2-(2,3-dihydro-1-benzofuran-5-
mmoni at ej V 3i

yl)etbyiith&}utly(éi( ﬂuc?replww))sé& PRQARRIHY- Ezdmemw}wlwmbéﬁzemexyw-

alam'ﬁ??l? ﬁnﬁ ?tO%O é'?m?l) z)vEs slsj%l}f%d m} Siry 4TIE)D):"( ggc%eé tmeét atmgs%ﬂefe HOAc

(0. 01361182 ngpam[elbwa)qgmgnﬂ éliM ﬁ(}j/'fl-lﬁj‘@x%@ D). 200 wér® addd and the
nmo was dissolved in 2 dry TBDF under |nert

mixtge RS SHEEE ovnc% weekend11ha Solwnwampyraé?ﬁoﬁn EherepidNg Fas

punf-iréd%y 5;? 1?299[1\/@ 15180 t%ﬁ ar@f@écﬂ (fcpd §Mlﬁgrhegrgéhéﬁtlffcﬁn 20% to

ed over e wee The sol vent
35% Meﬁiﬁ anddﬂé‘ﬂd@Amebmfﬁm ad ahlema?hp praducteigackipn prae peopbilizedto yield

HPL C8 0 di ent
1.5 8 B0t SRS R N ol e P8 e cornn
(400 HRETSUIOOEE® sthaesdi@n, 1989 phe mrhtéa Mhomah@ﬁlg inSleDHMeOH
The solid was dissolved'in % and run through

was wsed as elvanieandihs g@dg@fmqﬁor( w@s)c:(wg:enm u(ed)wnh water and

oS e AR oA o 0 BIRSh o praso

ds): a\eﬁom@ﬁtzmt €01-1010 (ad, SEHWM. Qtll\/lﬂtl\%ﬁi 2@1)d1 heLohich, mgi 2 82-2.96
he title conmpound was obt ai ned

(m, ZIH% IV (1, 280, W (d, BRIBGHS)-4-09 6mo 1HD.- 492”9621 QH? (4248)81: 2H), 4.53 (s, 2H),

4. 62%54;2111) . @g@‘fgéﬁn% & ;ﬁ} =g %'Z‘}n ﬁ,j@_égo %587 37%'7]:21-7.28 (m,
2H)37w(d42H§9 7(70-7.780m, BEIRB.20d:, D) , . 4.48 (t, 2H), 4.53

H, 4.62 (t, iH), 5.04 (d, IH), 6.65 (d, IH),
697704(m 3H), 7.11-7.20 (m 3H), 7.21-7.28 (m

Ex é@eﬂ 38 (d, 2H), 7.70-7.79 (m IH, 8.29 (t, IH.
le 9 N-({4-[(2R 3R -3-{[ (2R or

N-({Hem,m 3-{HR2RyetHS)-2- 2 Bedihyary-dibenzofurad-5 2 -dyd edygtyl Jthio}-1-
<4-ﬂparqnhaey%ﬁrf@mmﬂdzm-&xﬂkﬁl@ppm}ﬁceﬂvgl})fﬁﬂéfssey}saé%wlﬂ)‘*‘g| y

cyl - 3-net hyl - D-val i ne

!
waQ
) -
0

To a solution of N-({4-[(2R,3R)-3-{[(2R or S)-2-{[tert-butyl(dimethyl)silylloxy}-2-(2,3-
dihydro-1-benzofuran-5-yl)ethyl]thio }-1-(4-fluorophenyl)-4-oxoazetidin-2-

yl]phenoxy }acetyl)glycyl-3-methyl-D-valine (8 mg, 0.010 mmol) in THF (2 ml, dry) were
added acetic acid (6 ul, 0.104 mmol) and TBAF (IM in THF, 104 pl, 0.104 mmol). The
reaction mixture was stirred over the weekend. Additional TBAF (1M in THF 5.4 ul, 0.0054
mmol) was added and the reaction mixture was stirred overnight. The solvent was removed
under reduced pressure and the residue was purified with preparative HPLC on a C8 column,
UV 235/285 nm. A gradient from 20 to 65 % MeCN in 0.1M NH;OAc buffer was used as
eluent. The pure fractions were collected and most of the MeCN was removed under reduced
pressure. The residue was lyophilised to give a white solid. The obtained‘ compound was
dissolved in MeOH and run through a cation-exchange column (400 mg SCX, SPE-product).
The column was pre-equilibrated with 25 % ammonia-solution: MeOH (1:3, 3 ml), and

washed with MeOH (3 ml). This procedure was repeated once more and the solvent was
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To a solution of iV-({4-[(27?,3i?)-3-{[(2i? or
S)-2-{[ter t-butyl (dinmethyl)siryl]oxy}-2-(2, 3-
walrdogds96 1- benzof uran-5-yl)ethyl]Jthio }- PCT/SE2006/000765
| - (4-fl uorophenyl) - 4-oxoazetidin- 2-
yl'] phenoxy}acetyl)gl ycyl - S-ﬁﬁrhyl D-valine (8 nu,
0.010 mol) in THF (2 mM, dry) were added acetic acid
remov&d mihder f2di€ell presdure.afiint Tﬁkﬁle( Whé idissTIMEd ia OMe@N, agl weuer. After

_ Th
IyopABEKBAAP AUAEOTBREI eSOt ni RV AR DNy 0.1 G5 980,
2,794 Q@'g}]n \%? @@ﬁ @W diie 31eBartd aa, @HWLQ@(BA@E)S&I 44 e dr), 4.50 (s,

over ‘ent”’ was renoved under reduced

2H),05% &5 mHa; 49R(a, H;H)r @61 el H)ab.93t6-9% (reBR;, (/W8pt. & nadlilug.17-7.23
u A dient f 20
(. 25 585 Ggpone o (6 TR0 RUAERES VD vis “ueed as el uent
The pure fractions were collected and nost of the MeCN

was renoved under reduced pressure. The residue was
Exarhpledi | i sed to give a white solid. The obtained

RO R 0ol BB AR YT i1

(4-flesHopiBn iR a- RSzt - myb]rpmaﬁdxy/yaédtyggy&ylmnna
solutlon MeOH (1:3, 3 ml), and washed with MeOH (3
Thi s procedure was repeated once nore and the

To asos ‘gl Sf@ﬁ%g%ﬂ.@eﬂgf Y2 %z@ﬁ%ﬁ(d&@ﬁybﬁﬂl}&@} 2-(2,3-

wat er’. ter I'yophilisat’ on
Chhy(ﬂlbel —bertzbﬁumeﬁg@)eﬁﬂd]@ae}-@dﬂdluqmphehylmx(oamdm

yl]p}ieﬁ?xyz}la&etyléglggylg%gfélsleq.rf 2 79 o(lﬂgb %‘f& Q Y ? dry &2re added

acet1§ ngd fo. QQLI (§ §50 g‘lfﬁolﬂa&ﬁT ]%')AF (h.wolgl "141{9926(8%1 bps nﬁn&} The reaction

rrnxtﬂrelVVas?stﬁEd( ONCI‘QL t Pﬁdgg)n(aUTBﬂ-h‘) (25@ gh, é@_@ n;'xl)pq)l) wgg added and the

reacts«an @é@gyv%l)sﬂgga 8”%’1111{%1;11 g%lfb 5 Vﬁn‘[S\(JgSI ﬁ@%ﬁa 81?%6% %écﬁ]‘%eﬁl ?rteﬁsurc The

residu®hwds-purified with reA;?arat1ve HPLC on a C8 column, UV 235/285 nm.. A gradient
uorophenylf oxoazetidi n-2-yl ] henoxy ace

fromg;g,(} DO Zh MeCNdn 2 & EMNERAST ufier (Was- L[SE@RS g u_egt t’J%/h(szgzgre fractions
vl b B TR S i e e vos

ac1d1lf1)ad4wmx QaHSO), dRND 2o ] Phedcexyhaed tfydn dDYIY | THe- vegahisephase was

20.0 ng, 0.025 rnpol ) i F
concgntrated e residue was disso vedr}n eOlglzalng1 rin &&ggghva\ecra%og-%gceﬁjange column

(400 mg SCX, SPE-product) The column was pre-equilibrated with 25 % ammonia
solution:MeOH (1:3; 3 ml) and washed with MeOH (3 ml). The solvent was removed under
reduced pressure. The residue was dissolved in MeCN and water and lyophilised to give the
title compound. H-NMR (400 MHz, DMSO-ds): 0.72-0.76 (m, 6H), 1.94-2.02 (m, 1H), 2.79-
2.91 (m, 2H), 3.01-3.10 (m, 2H), 3.78 (d, 2H), 3.98-4.07 (m, 1H), 4.22 (d, 1H), 4.44 (t, 2H),
4.49 (s, 2H), 4.58 (t, 1H), 5.00, (d, 1H), 5.44 (bs, 1H), 6.62 (d, 1H), 6.93-7.00 (m, 3H), 7.08-
7.15 (m, 3H), 7.17-7.24 (m, 2H), 7.34 (d, 2H), 7.84 (d, 1H), 8.23 (t, 1H). M/z: 664.38 (M-1).

Example 11
N-({4-[(2R,3R)-3-{[(2R or S)-2-(2,3-dihydro-1-benzofuran-5-yl)-2-hydroxyethyl]thio}-1-
(4-fluorophenyl)-4-oxoazetidin-2-yl]JphenoxyJacetyl)glycyl-4-cyano-D-phenylalanine
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acetic acid (10.4 m, 0.250 mmmol) and TBAF (IMin THF,

268 m, 0.268 mmol). The reaction mxture was stirred
woe@snsghé . Additional TBAF (25.6 ml, 0.026 nmBU)/SEEE6/000765

added and the reaction mixture was stirred overni ght.

The sol vent was renoved undd¥? -reduced pressure. The

residue was purified with preparative HPLC on a C8

To @cﬂomn@n bNNZa{:SV E(BB 3RDFB AR et sm {ttmmuz}ﬂ(dime@@l)%ymm 2-(2,3-
as_eluent. The pure

iy bR 3 DS o b CA B OB} OO

IPLSTEBAANSE LS, s Tora 1) b ey gy T
dry) DEht aamai avejanicid fifagk M260 mmaeandanaa«iﬁ (Wi &R ae ul, 0.273

di ssolved in MeOH.and run. t hrou
mmqﬁ?“s AeHOR RHG WIS Bios ST 06T e %&(e%gpﬁh% sReRtyasfrgoved under

redu&‘?.ll B STHRY R i‘aﬁé“dzalsb%ﬁ{ﬂ%@ \Mtv\gv ﬁéra{wmncaon a C8 column, UV
tion: I\/le()—| and dwth MOH (3 m).

235/2&ﬁenmoIA/gradlamironeﬁﬁ\teWSu%dMeQi\éduaéHerEHsOAe buffee was used as

etuefty SHREFRCBEELED g1 COMERT A Qb RN MeRyjempyghencer reduced
pressM’éZ endMROrddidoe wasolyzghlﬁsgcﬁto( veGhb titlk- npbudd. HUNMK"ISOO MHz,

DM@@%@W@%M%Q) 3053. Y6/, 9,150 3@45%7?@, C12hab, 18D, 442

2496y 3121?%' 5q4q§05§f1%t496:}’ &, 355 2% éﬁ? 1) Y16 B! ,%%64 dg[%m 6.94-7.02

(m, FE), 7T-171-247 (m, 280) 7.26-325 (4, 28)})7.387 (&Y 480, 7178)(d, BHRR.19-8.24 (m,
&1}1/ H—_? Mz: 664.38 (M1). Exanple 11
H). e 237 MR)3R) - 3- {[ (2R or
S) - 2- (2, 3-di hydro-1| -benzof uran-5-yl)-2-hydroxyethyl]th
io}-I-
Exaipplef 1210r ophenyl ) - 4- oxoazet i di n- 2-yl | phenoxy}acetyl ) gl y

Ny SR @ 0 3G as sl Yty iRos¥ethylichio)-1-(4- -

ﬂuorokfr‘%ﬂjzﬁﬂLdﬁhmﬁd)iﬁJZL))ﬂﬂlféhBiy}gc&flj)?zcyl-NﬂN‘S-dlmethyl -L-lysine.

hydr o- 1- benzof ur an
}-1-(4-fluorophenyl)-4-oxoazetidi n-2- yl]phenoxy}

To 2o bR o YR A R AR A i fer o Ren sy 2-
hydrﬁkyetlﬂllﬁﬁ@}ﬂn(m—ﬂu@m&%ﬁ Gk dtitint byl | pBEdoxiy} aceByl T y1-N® N°-
e reaction mxture was stirred over the

dlquJ@étl)eb@meTﬁlel & onge k0 13a surpelimipe Mefriietl melywery added  scandium
ms(ﬁgﬁg&%e%a@&fgoﬁrgwg O\\(ﬁ%.cﬁbibbflhﬂil)"ﬂnh*\v%ﬁ PALAY. ¥A mmol). The

reaction mixture was stirred for 3 hours. Additional Sc(OTf)s (0.7 mg, 0.00142 mmol) and
water (2 pl, 0.131 mmol) were added and the mixture was stirred for 1 hour. Additional
Sscandium tris(trifluoromethanesulfonate) (6.0 mg, 0.01219 mmol)y and water (4 ul, 0.262)
were added and the reaction mixture was stirred for 1 hour. Ammonium acetate buffer (0.1M,
1 ml) was added. The resulting solution was purified with preparative HPLC on a C8 column,
UV 235/285 nm. A gradient from 20 to 43 % MeCN was used as eluent. The pure fractions
were collected and most of the MeCN was removed under reduced pressure. The residue was
lyophilised to give the title compound. H-NMR (500 MHz, DMSO-dg): 1.21-1.31 (m, 2H),
1.33-1.44 (m, 2H), 1.51-1.60 (m, 1H), 1.63-1.71 (m, 1H), 2.16 (s, 6H), 2.25 (bs, 2H), 2.81-
2.94 (m, 2H), 3.01-3.15 (m, 2H), 3.78 (d, 2H), 4.07 (bs, 1H), 4.25 (d, 0.5H) 4.26 (d, 0.5H),
4.44-4.50 (m, 2H), 4.52 (s, 2H), 4.59-4.66 (m, 1H), 5.01-5.05 (b, 1H), 6.64 (dd, 1H), 6.97-
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235/ 285 nm A gradient from20 to 75 % MeCNin a 0.1M
NHAOAc buffer was used as el uent. The pure fractions
woweee/180Pé ect ed. Most of the MeCN was renpved BPEISE2006/000765
reduced pressure and the reﬁidue was | yophilised to
give the title conpound. H (500 MHz, DWVSO d6)
2.82-2.98 (m 4H), 3.05-3.16 (m 2H), 3.64-3.79 (m
7.02 &hl)3H¥ 724 ’( b&l(m] B0, 7214226 4 BHY, M3 73(d) 2H,. B8 (bs, LEZHB,26 (t, 1H).
61 (b 5.03 (bd, IH, 5.46 (bs, IH, 6.64 (d,
M/z: |7@|}40%1\41914) 7.02 (m 4H), 7.11-7.17 (m 2H), 7.20-7.25
(m 2H), 7.38 (dd, 4H), 7.70 (d, 2H), 8.19-8.24 (m
2H). Mz: 737 (M1). Exanple 12 N-({4-[(2
Exam@ledB- 3- {[ 2- (2, 3- di hydr o-1 - benzof uran-5-yl)-2- hydroxye
i0}-1-(4- . .
V-4 <é%1%ﬁf%‘fhm o SRS DG OSHE Ty DA SR e} 1-
4- fluorb?hén (2 9 5! Bbejl%h'eﬂ@xy ch@yl%l&é{km?»oiﬁeﬂfyl D-isovaline
[ [

3-di hydro-1-benzof ura
5-yl)-2- hydroxyethyl]thlo

1o { P tutga s s %zt-.f{‘gér;%@»{f@%ﬂmsﬂmoxy}-z-@s—
dihy@o0Q16ena0Riran-5-y1) Hid}-MQ- ﬂ&ﬁf@haﬁbﬂ:&d 0 0ALBGHNAL -
tris(trifluoronethanesul fonate 0. 00102 _pmmo
yllphawm(feéyl)glww mgthyb-igaline (2@}& %a@gl% RQL 1y F@F ml, dry)
WGI’C%H%%(E%U%%%IF;%S gﬁ,&f%;‘eﬁ‘?ﬂ% dn%ﬁ%%}%g@ﬁ )l“I-%EO 1&15e e'0a145 mmol) were
addea}addtt]negrera{budsm méxtnseswad stimetiofayrthd weekend. Adidlttqnehaietlc ac1d 4 ul,
oS SGRa AR kR D6 5353 Shok el s rection

nﬁxtﬁﬁ%iseﬁﬁfeu%eml%ﬁtUAadiﬁ%ﬁal%bﬁé geldf ée e 10 haY inm ATERDTBAE (1M in
acetate buffer (0 was added. The resulting

THFs b4, dhl4famnml)y weieeatldag tahd ;ﬁlneemﬁfmn méx iR aostirgedggrernight. The
35/.285

di ent %
solvéff o eisaed dpdenfecuth BRAraeT 1 e P s atefPs S fftonrative
HrLensh Buss coluninh @ rWiGK/ 288 snihi.e AvMEdettNEEHh 2@ IO MeCN in a 0.1M

ressure. The residue was |yophilised to-give th

N}hBAmw;aswﬁé a8 gtreni- TpRurs factigs Wanpolegtesh and ra}omof theaMeCN was
remo(/nll u%@r reduced pressure. The remaining was acidified with KHSO4 (2M) to pH 3 and

extracted from DCM. The organic phase was concentrated. The residue was dissolved in
MeOH (1 ml) and run through a cation-exchange column (400 mg SCX, SPE-product). The
column was pre-equilibrated with 25 % ammonia solution:MeOH (1:3, 3 ml) and washed with
MeOH (3 ml). The solvent was removed under reduced pressure. The residue was dissolved
in MeCN and water and lyophilised to give the title compound. H-NMR (400 MHz, DMSO-
dg): 0.78 (d, 3H), 0.85 (d, 3H), 1.26 (s, 3H) 1.94-2.02 (m, 1H) 2.79-2.90 (m, 2H), 3.03-3.10
(m, 2H), 3.72 (d, 2H), 4.21 (d, 1H), 4.44 (t, 2H), 4.49 (s, 2H), 4.58 (bt, 1H), 5.00 (d, 1H), 5.43
(bs, 1H), 6.61 (d, 1H), 6.93-6.99 (m, 3H), 7.08-7.15 (m, 3H), 7.17-7.23 (2H), 7.34 (d, 2H),
7.77 (bs, 1H), 8.19 (bt, 1H). M/z: 678.32 (M-1).

Example 14
N-({4-[(2R,3R)-3-{[2-(2,3-dihydro-1-benzofuran-5-yl)-2-hydroxyethyl]thio}-1-(4-
fluorophenyl)-4-oxoazetidin-2-yljphenoxy}acetyl)glycylglycine
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1.33-1.44 (m 2H), 1.51-1.60 (m IH, 1.63-1.71 (m
IH), 2.16 (s, 6H), 2.25 (bs, 2H), 2.81- 2.94 (m 2H)),
wW@20843796 (m 2H), 3.78 (d, 2H), 4.07 (bs, | HGI/EERB6/000765
(d, 0.5H) 4.26 (d, 0.5H), 4.44-4.50 (m 2H), 4.52 (s,
2H), 4.59-4.66 (m IH), 5.6715.05 (b, IH, 6.64 (dd,
IH), 6.97-7.02 (m 3H) 7.11-7.18 (m 3H), 7.21-7.26
(in, 2H), 7.37 (d, 7.98 (bs, IH), 8.26 (t, IH).

M 721.40 (M 13 N (2R 3R) - 3-
To a Sy sphitiongt I bIEE @gﬁzsom&w S S Ry DT OFy) 2
-4 heaRsEe T YR L Lo p P B ASRS TS a1
yllphendxy ?}adEB_,tl}%j'cg%y@meﬁZLOMgT@O%O smial} i on of
in Mepl\f)wpgﬂ a(dgpcﬁﬁqq%q% r%s&ﬁn%lg;gwne@a(ngsé}onmeh%} &g 2 pmol)) and water
(3 pl). lﬁ%@fr%%%ﬂ@mﬁf éixzea% bitdrdd BirQh. Additional (0.5 mg, 10.2 pmol ) was added.

uor ophenyl ) - 4- oxoazet i di n- 2-
The mh@tmlnanmw a\caetsytrya@ byayighB- h@tMﬁlshmveé ovxapletwedqsmwlaeon NH;OAc

buffegg(i’) algl( }Ippl S fﬂée%F s%ﬁ:ﬁlan {:B/l%]ﬁ,‘%ﬁr\%tl%%%ed W‘C on a C8

colurn. 14 S )frdﬂ? De t@dd%dMéCW fnhe 0. B3 NIDOAY Bﬁffﬂr&va&laﬁed as eluent.
stirred over the weekend. Additional acetic acid (4

The pire fragiogs mﬁ)coéln@tecrmﬂ 1P pin e IeCR8 wis, reguqyed under reduced

Pressyip, I;l"%ﬁz cﬁle A&% qﬁt%ﬂtg ac e %ﬁ\ﬁt Tﬁ)@w%}‘( Hﬂﬁs@ N }Sﬁﬁfl&f §0de 3 with

KHSen C’(ZTVBAﬁ‘hQ:'@HaBéS Wele, sépﬁfaté’d ,an(ﬂ) tHe Drgumid phaver Waeaddmrd:ntrated The
and the reaction m xture was stirred over

residg vge Atsselied MN@@dM@raqdéM%@éGeeﬂ%&‘@rtgl 9% éompound H-NMR
I t L.

(400 é\gﬁ& BM&%E)O?;%%% rQM 2'?{3?%3929;] ?ﬁ l}&grznﬁg §6@r(bazf§3 375 (d, 2H),

4.21-4r25a(0d). THY) S Qi 2R st stesdzax PRLIY S (mTIiéI)pSJf)@ (b, 1H), 5. 45 (b, 1H),

661 (bbb SGE P oBNs e B, T 74 (rbodiPnl v (). 808 . 16D,

gzgchﬁbeﬁ%ﬂﬁjw fH§O4 (2M to pH 3 and extracted from

he organi ¢ phase was concentrated. The residue
was dissolved in MeOH (1 m) and run through a

cati on-exchange columm (400 ng SCX, SPE-product). The
colum was pre-equilibrated with 25 % ammoni a

sol ution: MeOH (1:3, 3 rH) and washed with MeOH (3 rH)
Examgple 15| vent was renmoved under reduced pressure.

(R)-3-Eyciohexyls [24(2s ol RRFR)-3-[2-(2,3-dihydro-benzofuran- 6-yl) 2 hydroxy-
ethylsulfanyl]-1-(4-fluoro-phenyl)-4-oxo-azetidin-2-yl]-phenoxy}-acetylamino)-

acetylamino]-propionic acid

To a solution of {4-[(2R,3R)-3-[2-(2,3-dihydro-benzofuran-6-yl)-2-oxo-ethylsulfanyl]-1-(4-
fluoro-phenyl)-4-oxo-azetidin-2-yl]-phenoxy }-acetic acid (33 mg, 0.065 mmol) in DMF (3
mL) at RT was added N-methylmorpholine (22 1, 0.198 mmol) and TBTU (22 mg, 0.069
mmol). The mixture was stirred for 30 min before (R)-2-(2-amino-acetylamino)-3-
cyclohexyl-propionic acid (15 mg, 0.066 mmol) was added. After 2 h 30 min, the reaction
was quenched by the addition of water (1 mL). The mixture was diluted with MeOH (1 mL)
and then added NaBH4 (35 mg, 0.925 mmol). After 15 min, the reaction was quenched by the
addition of 1M HCI (3 mL) and the resulting solution was purified by preparative HPLC



in MeCN and water and |yophilised to give the title
conpound. H NWR (400 MHz, DMsGd 6) : 0.78 (d, 3H)
wW@2@6/1§196 3H), 1.26 (s, 3H) 1.94-2.02 (m |H) PCTSER0GD0765
(m 2H), 3.03-3.10 (m 2H), 3.72 (d 2H), 4.21 (d,
IH), 4.44 (t, 2H), 4.49 (s-73F), 4.58 (bt, IH), 5.00
(d, IH, 5.43 (bs, IH, 6.61 d IFD, 6.93-6.99 (m
usmg?d-&radlzn&& (%(1% M&CNihl)a,O Ma?mﬁoﬂﬁm(aZH)ate biffe4 af elper2 Hjreeze-
77 (bs, IH), g I? Mz: 678.32 (M1).
drymg)@gﬁl:tg p__urq j;'actlons gave th desired product.
-({4-[ (2R, 33?)-3-{[2- (2, 3-di hydro-| - benzof uran-5-yl)-2
- hydr oxyet hyl ]t hi o}-1I - (4-
NMRJQ]DMS(MH;@D)MHZ)))S@&ME}@ Pol(m; 2HY 11]49rbAd 4y} HcH),\2.8052-9@ {m, 2H),

5 3.05 3'1%%{,' SHR Sa7 L BhE S PR it 4544 B0 8 By Do 55 e,

4.59 %1%-83(?9'1?]}5 df.99.5. osk{ﬁn;HB .66 57 Yin) QHM 45102 (m, 2H), 7.05-7.27 (m,

uor ophenyl’) - 4- oxoazet| di n-2-
SH), y+qumhmywbat%éy 82 goy1H), $E0rfe2§ @n, ¥hag, 0. 030 nmol)
in MeCN were added scandi um
tris(trifluoromethanesul fonate) (0.1 ng, 2 nol)) and
water (3 1). The reaction m'xture was stirred for Ih.
Addi tional (0.5 % was added. ?
10 The fodawinggemaornds eoulgbe Bliep%fﬁé ay diﬁeﬁrﬁ?egiﬁfe OfLFéam shmegherein

HAOAc buffer (0.1M, 1 m) was
dlffe?e Fglld)?écﬁﬁg dd’lipgbﬁgr?g\%gsd\'purl fied with preparative HPLC
on a C8 colum. A gradient from20 to 70% MeCN in a
0.1 M NH4QAc buffer was used as eluent. The pure
fractions were coll ected and nost of the MeCN was
15 renmoved under reduced pressure. The resi due was
extracted from DCM The ter phage wgs acidified to
pH 3 with KHSO4 (2I\/p The hages Were separated and
Y e rga AHc phase Hesi due was

d| ed i g ACN vvater and onop 1R sed to give the
Y conpou d_H (400 MHz, de): 2.77-2.92
(m 2H), 2.9 _3N11 (m 2H) 3.67 (b, 2H), 3.75 (d,
2H), 4.21-40725 ( , 4.44 (dt, 2H), 4.49 (s, 2H),
4.55-4.64 (m | HY 0 (b, IH, 5.45 (b, IH), 6.61

(dd, 1H), 6.96 (d, 3H) R7.06-7.16 (m 3H), 7.17-7.23

(m 2H), 7.34 (d, 2H), 8.08 (b, IH), 8.28 (t, IH).
x Mz 62% 23y( 1) R? R R* R
CH,CH, CH2 O H CHyCeHs-p-CN H H F
CH,CH, CH2 O H cyclohexyl H H F
CH,CH, CH2 O H CHscyclohexyl H H F
CH,CH, CH2 O H CHyCHCHoNH; H H F
CH,CH, CH2 O H CHyCHCH,CH:NH, H H F
CH,CH, CH2 O H C(CHg):CeHs H H F
CH,.CH, CH2 O H CH(CHy): H H F
CH,.CH, CH2 O H CH,CH(CHa), H H F
CH.CH, CH2 O H CH(CH3)2 CHa H F
R2,R4=
CH,.CH, CH2 O H R2R4=CH,CH,CH, H CH2CH,CH F
2
CH,CH, CH2 O H CHyCH;CH,CH;N(CHa)s H H F
CH,CH, CH2 O H CH,SC(CHg)s H H F
CH,CH, CH2 O H CH,CH,CH.CHs CH2CH,CH,CHs H F
CH:CH, . CH2 O H C(CHy)s H H F
CH,CH, CHs 0] H CH.CsHs H H H
CHQCHg CHg O H CHngHs'p-OH H H H



Exanpl e 15
(R)-3-Cycl ohexyl -2-[2-(2-{4-]
WO b@naaf7e6 an- 6- yl ) - 2- hydr oxyet

(2R, 3R)-3-[2-(2, 3-di hydro
hyl sul fanyl ] - PCT/SE2006/000765
tidin-2-yl]-phenoxy}-acet

| - (4-fluoro-phenyl) -4-oxo- a%zg
yl am no) - acetyl am no] - propidhic acid To a sol ution of

{4-[ (2R, 3R) - 3-[ 2- (2, 3-di hydr o- benzof uran-6-yl) - 2 0X0- e
CHzGH'hyl w'ﬂzf an@l] -H- (OH-QCGHspCN H H

CHZ@leuor@'-lzpheﬁ dﬁ4fw@&?{m§gﬁet‘l di n- 2-yl ] - pénoxy} -aE‘etl ﬁ
CHoGitd d ¢ 065w Mn DMF (3 nill] at RT was
CHz@THﬂeOCW- nghyﬂﬁn GHM% w“ﬁk 0.19€" mmol ) an TBﬂJ
cHa%T"?zz 2 0. 69 ure was sStirred fo 30,
CHy 2or eQ(R)H 2- a ho- acet yl ani nq) - 3-
CH, Oggr‘exw Opro g d (15 mg, 0.06p mwl) ﬂ
g:::? Af t the reactiongwas quenc ed Ry
2 a%tl n o'fi WAt &Fe 1 m.). The mxtu?'e wago gl ut ed

MeOH gl ) WJ@%HQ@I%M NaBH4 1§35 nycHGHIRE H

CH2n'rFDI) After 15 mn, the reaction was quenched by the
cH.@ddi téan ob | MqI-QHZCBIgGﬂz)JHQW(ng)De reswiting sol uti o
cH,®as pow) fied by mgpe@,),ve HPLCusi ng & gradi enH of H
CH,OHH0 &MECNG n B CCHBHsCHEOHE um ac €irhCE.BlCHer asH H
CH,EHUEentH, Fr eezeHr ye(@s)of the pure fractiions gavetthe H

desired product. 1H NWR (DVSO 400 MHz): d 0. 71- O 95

CHam 26Hl; 1000-H. 7CHLes 11 H), 2.80-2.99 (m 2H)H F
Ci. 05-BH45 lle)CHa%Prsw H 2H) 4.12-%.21 (m H), F
Chk, 24-GHp9 CHz@s'z'lsZI (m 4H), 4.59-4.68Hm F
Chia) , @Hpo- 05H( g‘&;HzP eé“"‘e? 6.77 (m 2H), 6. 95, 2;
Citam ' 2Pz 705~ Oy 7-32-7.41 m 2
2 (m IH. Jhe fol
C'E,L’on'poéﬁ (%Jnul‘d| b%zgzrle%H%l—?&B"y the pr ocedure g?éfwg'(‘;giF
Cﬁx E , ut H\/\h@ fferent protegting gr OWps nmay
CH Uség- X Y4 PcrﬁiH (EH CHZCH2C+@U2|2@12UH(;H206H5 P-IEN
cyc hexyl HHF H2 CH2 OH
CH20ycI ohexyl HH ‘
CH, CH, 0 H CHyCgHs H H H
CH2 CH2 O H CHgCeHs'p"OH H H H
CHs CH2 O H CHzCeHs'p'CN H H H
CH, CH2 O H cyclohexyl H H H
CH. CH2 0] H CHgcyclohexyl H H H
CH, CH2 0 H CHxCH,CHoNH, H H H
CH, CH2 0] H CH;CH,CH,CH,NH, H H H
CH, CH2 0] H C(CH3).CeHs H H H
CH, CH2 O H CH(CHy). H H H
CH, CH2 O H CH.CH(CH,), H H H
CHa CH2 0 H CH(CHs), CHg H H
' R2,R4=
CHs CH2 O H R2,R4= CH,CH,CH, H CH,CH,CH H
2

CH, CH2 O H CHyCH,CH,CH,N(CHs), H H H
CH, CH2 0] H CH.SC(CHs)s H H H
CH; CH2 O H CH,CHCH,CHj CH,CHCH,CHjs3 H H
CH, CH2 O H C(CHs)s H H H
CH; CH. 0 H CHyCsHs H H Cl
CHg CHZ 0] H CH2C5H5'p“OH H H Cl
CH, CH. O H CHyCgsHs-p-CN H H Cl
CH, CH; 0 H cyclohexyl H H Cl
CH» CH, 0 H CHacyclohexyl H H Cl
CH, CH, 0 H CH,CH,CH,NH; H H Cl
CH, CH, 0 H CH,CH,CH,CH,NH, H H Cl
CH, CH. 0] H C(CHj):CeHs H H Cl
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CH2CH2 CH2 O H CH2CH2CH2NH2 H H F CH2CH2 CH2 O H
CH2CH2CH2CH2NH2 H H F CH2CH2 CH2 O H C(CHa)2CeHs H H F

WE@RHREHZ778H2 O H CH(CHg) 2 H H F CH2CH2 CH2 O HPEH/BE2006/000765
113)2 HH F CH2CH2 CH2 O H CH(CH3)2 CH3 H F R2, R4=
CH2CH2 CH2 O H R2, Rd= CH2CHE®RR2 H CH2CH2CH F 2 CH2CHR2
CH2 O H CH2CH2CH2CH2N(CH 3)2 H-H F OH20H2 CH2 O H
CIGH2SAEIEH 3P3 HHH GH(CHROH2 CH2 O H CH2G@H2CH2CH3 H Cl
CHGH2CH2H CH H B QHRCHZCH,).CH2 O H C( 3 H H FHCH2&H2
CHH2 CCHE CHRCsHE HPHHCH)OH2CH2 CH2 O H C6H5- DdH HAH
HH2HZCH20HCHZC6H5PCN H H CH2CH2 CH2ReR

C'z*zycl ofdxyl OH HIH R2B43P%CEH0 H cHacy | ohex9ﬁ2%29ﬁlql

C H - H CH2 CH2 © H |
c N i 2 O H C{ CHa) 2CeH§1 H @
cRegbnes, B e

cHy; 1 ) (EH4S OH HH HCI
CH, CH, O H CHyCgHs H H CHg
CH, CH, O H CHyCgHs-p-OH H H CH3
CHg CH, o H CHzCGHs'p"CN H H CHa
CH, CH» O H cyclohexyl H H CHs
CH. CH» o) H CHacyclohexyl H H CHs
CH, CHy O H CH,CHyCH;NH, H H CHs
CHs CH; O H CH,CHCH;CHyNH2 H H CHs
CH, CHz O H C(CHs),CeHs H H CHs
CH, CH, O H CH(CHa) H H  CHs
CH, CH, O H CHyCH(CHy): H H  CHs
CH; CH, O " H CH(CHa): CHs H ° CHs

R2,R4=
CH, CH. O H R2,R4=CH,CH,CH, H CH,CH,CH CHs
2

CH, CH, O H CHyCHCH,CHoN(CH3)2 H H CH;
CHa CH. O H CH,SC(CHa)s H H CHs
CHa CH, 0] H CH,CH,CH,CHj CH,CH,CH,CH3 H CHj
CH, CH» O H C(CHa); H H CHs

Methods for preparing starting materials

N-({4-[(2R,3R)-3-{[2-(2,3-dihydro-1-benzofuran-5-yl)-2-oxoethyl]thio}-1-(4-
fluorophenyl)-4-oxoazetidin-2-yllphenoxy}acetyl)glycine

To a stirred solution of {4—[(2R,3R)—3-{[2—(2,3-dihydro—1-benzofuran-S-yl)—2-oxoethyl]thio}—
1-(4-fluorophenyl)-4-oxoazetidin-2-yljphenoxy }acetic acid (166.20 mg, 0.33 mmol) in DCM
(10 ml) were added EDC (71.5 mg, 0.37 mmol) and zerz-butyl glycinate hydrochloride (65.8
mg, 0.39 mmol). DMAP (21.7 mg, 0.18 mmol) was added and the reaction mixture was
stirred for 3.5 hours. The formation of the tert-butyl ester of the title compound was
confirmed, M/z: 619 (M-1). TFA (5 ml) was added and the reaction mixture was stirred for 1
hour and 15 minutes. LC-MS showed complete hydrolysis. The solvent was removed under
reduced pressure, toluene was used to assist the removal of TFA. The residue was purified
with preparative HPLC on a C8 column. A gradient from 20 to 65 % MeCN in 0.1M

NH,OAc buffer was used as eluent. The MeCN was removed under reduced pressure and the



R2, RA= CH2CH2 CH2 O H R2, R4= CH2CH2CH2 H CH2CH2CH H
o202 CH2 OH C(CHs) 3 HHHCH2 CH2 OH CH2C6HS HH F
W6 @s296O H CH2CoHS5-P-OH H HF CH2 CH2 O H  PCT/SE2006/000765
CH2C6H5-P-CN HH F CH2 CH2 O _H CH2CH2CH2NH2 H H F CH2
CH2 OH CH2CH(CH 2 HH . F'@'R4 CH2 CH2 OH R2, R4=
CH2CH2CH2 H CH2CH2CH F 2 CH2 CH2 O H CH2SC(CH 3)3 H H
remafni{gHz at€2ol@ribh GlHR CHRECHAGHB DCINZ CTMVIZ@E—@MS@RN@HC@&EG@Q—{)H ca?2

with ESECaN. BHerhR HFeReoreHpt S CEBERY 1T e oveh 2

phaseﬁééa%tl_cg. ﬂfg&ﬁﬁn@ IUV%%( Yémc')"/eld dﬂdﬁ'}_‘%dﬁé@ &s@m%c%@gﬁ%m%ﬁnpound

H-Nmz(@emavfﬂzmmmsx:az17qw1@4(3dq(g) PH) 4494 2RIEmCRR]) @.39 (d, LH),
448 AL 25 5 (o, 1m), 6.81 (4, 150, 6.95 (d, 2H), 7.06-7.15 (m, 2H), 7.16-
7.23 (m, 2H), 7.33 (d, 2H), 7.70-7.76 (m, 1H), 7.79 (s, 1H), 8.34 (t, 1H), 12.55 (bs, 1H). M/z:
565.20 (M-+1) and 563.22 (M-1),
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CH2 CH2 O H CH(CH 3)2 CH3 H H R2, Rd4= CH2 CH2 O H
R2, Rd= CH2CH2CH2 H CH2CH2CH H CH2 CH2 O H CH2CBH5 H H
W@ER00GHEI 7@ O H CH2CBH5-P-OH H H O CH2 CH2 O PCT/SE2006/000765
CH2C6H5-P-CN H H C CH2CH2(())HcycIoh'exyI HHdJ CH
CH2 O H CH2cycl ohexyl H H o7®CH2 CH2 O H CH2CH2CH2NH2
HHO CH2 CH2 O H CH2CH2CH2CH2NH2 H H O CH2 CH2 O H
C(CH3)206H5 HH A CH2 CH2 O H CH(CHs) 2 HH O CH2 CH2
OH CH2CH(CHs)2 HH O CH2 CH2 O H CH(CHs) 2 CH3 H
R2, R4= CH2 CH2 O H R2, Rd= CH2CH2CH2 H CH2CH2CH O 2
CH2 CH2 O H CH2CH2CH2CH2N(CHs) 2 HH O CH2 CH2 O H
CH2SC(CHs)3 HH O CH2 CH2 O H CH2CH2CH2CHs

{4- [ammmﬁmzas -Hilgidrairbedpfudant SeylpRsoxvethylitigo}-dr{4-tyerophenyl)-

CH2 O H CH2CB
4- °X<@218“ &lﬂh@%;l&?ﬂ‘%ﬁ%‘%Q H H CH3 PO R A

To a stirred solution of tert-butyl (4-{(2R,3R)-1-(4-fluorophenyl)-3-[(3-nitropyridin-2-
yl)dithio]-4-oxoazetidin-2-yl} phenoxy)acetate (50.0 mg, 0.090 mmol) in acetone (6 ml) and
water (0.8 ml) was added triphenylphosphine (33.3 mg, 0.013 mmol). The reaction mixture
was stirred for 15 minutes. The solvent was removed under reduced pressure and the crude
thiol was dissolved in DCM (12 ml). EtsN, (30 ul, 0.22 mmol) was added. After 5 minutes, 2-
chloro-1-(2,3-dihydro-1-benzofuran-5-yl)ethanone (37.2 mg, 0.19 mmol) was added and the
reaction nﬁXture was stirfed overnight. Additional triphenylphosphine (11.6 mg, 0.04 mmol ),
Et;N (10 pl, 0.07 mmol) and 2-chloro-1-(2,3-dihydro-1-benzofuran-5-yl)ethanone (7.2 mg,
0.04 mmol) were added and the reaction mixture was stirred for 1 hour. The formation of the
tert-butyl ester of the title compound was confirmed. M/z: 564.24 (M+1) and 562.21 (M-1).
To the DCM solution of the previous reaction was added TFA (6 ml) and the mixture was
stirred for 1 hour. The solvent was removed under reduced pressure and the residue was
purified with preparative HPLC on a C8 column. A gradient from 20 to 70% ACN in 0.1M
NH,OAc buffer was used as eluent. The pure fractions were collected and the MeCN was
removed under reduced pressure. The remaining water solution was diluted with additional
water and EtOAc. The water phase was acidified with KHSO, (2M) to pH 2. The phases were
separated and the organic phase was passed through a phase separator and concentrated. The
oily residue was dissolved in MeCN and water. After lyophilisation, the title compound was
obtained. H-NMR (400 MHz, DMSO-de): 3.17 (t, 2H), 4.23 (ABq, 2H), 4.28 (d, 1H), 4.52 (b,
2H), 4.59 (t, 2H), 5.11 (d, 1H), 6.78-6.88 (m, 3H), 7.09-7.15 (m, 2H) 7.16-7.22 (m, 2H), 7.30
(d, 2H), 7.71-7.76 (m, 1H), 7.79 (s, 1H). M/z: 508.13 (M+1) and 506.22 (M-1). .

(4S)-3-{[(4-Methoxybenzyl)thio]acetyl}-4-phenyl-1,3-0xazolidin-2-one

[(4-Methoxybenzyl)thio]acetic acid (1.3 g, 6.1 mmol) was dissolved in dry CH,Cl; (40 ml)
and given 0°C. N,N’-Dicyclohexylcarbodiimide (DCC, 6.1 g, 6.1 mmol) and 4-
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CH2 CH2 O H CH2cycl ohexyl HH CH3 CH2 CH2 O H
CH2CH2CH2ZNH2 HHCH3 CH2 CH2 OHr i2 -" r i2 H2 - HN
WOH2006113978H3 CH2 CH2 O HH H CH3 CH2 CH2 O H CHECHgED04A00765

HCH3 CH2 CH2 O H CH2CH(CHs)2 HH CH3 CH2 CH2 O H
CH(CHs) 2 CH3 H CH3 R2, R4=" CH2 O H R2, R4=
CH2CH2CH2 H CH2CH2CH CH3 2 CH2 CH2 O H
(dimEHIBHACHR GIHINE FPRIAP, H.6G£,0RD 10:R])CHIe @ld¢deHa o, DB Wes stirred

H CH3 H CHz CHs CH2 H .
for S0yn R (O E RN BN HBAL Oop I pPOA AYUes and e mixture
was )§t§1?éd§ a{[t E‘&orﬂ?én@ﬁér@ehﬁ: fof 4hdre. TR rmxture was filtrated, concentrated under

di hydr o-1 - benzof ur an- Hy - 2- oxoet hyIE t hi
reduqupres(sme and pur1f1ed by flash-chromatography (Hex : EtOAc 8:2 then 1:1). This

afforgeqf_g{ g{%{;'e Maé%'%ﬁx%}%gé scgi%dn 2-yl ] phenoxy}acetyl)gl ycin

{4- [(2|7 327) 3-{[2-(2, 3-di hydro-1|-benzof uran-5-yl)-2-
oxoet hyl ]t

ENMRACHIGIor 20D REHY § 30k6o3 58 s 0. 374-37§ e P34k (o, 1D,

468%%6(]' (%?g ?191) s, —423%{@2\)6 78“(dD}‘§Mt ff* g{%%) ‘g’g{@gdaﬂﬂ%% Hz, 2H),

732hym@ﬂiﬂH)rlde (65.8 ng, 0.39 nmmol ). DVAP (21.7 ngy,

0.18 mmol ) was added and the reaction m xture was

stirred for 3.5 hours. The formation of the tert-butyl

ester of the title conpound was confirned, Mz: 619

(M1). TFA (5 m) was added and the reaction m xture
tert-Batyl $4-{ (1Rl - [ éfludbrophenyl)amino]-2-[(4-methoxybenzyl)thio]-3-0x0-3-[(45)-2-

ox0-4-phenyl-1,3-oxazolidin-3-yl]propyl}phenoxy)acetate

TiCls (1M in CH,Cly, 12.6 mL, 12.6 mmol) was added to a solution of tetraisopropyl -
orthotitanate (1.24 mL, 4.2 mmol) in CH,Cl; (80 mL) held at 0°C under inert atmosphere. The
mixture was stirred for 15 minutes, then (4.5)-3-{[(4-methoxybenzyl)thiolacetyl }-4-phenyl-
1,3-oxazolidin-2-one (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-buty! (4-{(E)-[(4-
fluorophenyl)imino]methyl }phenoxy)acetate (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 diisopropyl 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. H,O
(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 pressure. The crude product was dissolved in
methanol and a precipitate formed. Filtration and drying the title compound.

g
'"H-NMR (CDCls, 200 MHz): & 1.5 (s, 9H), 3.65 (s, 1H), 3.8 (s, 3H), 4.1 (m, 1H), 4.4-4.6 (m,
4H), 5.9;5.2 (m, 2H), 5.4 (m, 1H), 6.4-6.6 (m, 2H), 6.7-7-4 (m, 15H).
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hour and 15 m nutes. LC-MS showed conpl ete hydrol ysis.
The sol vent was renoved under reduced pressure,

wao o00eesEIsvas used to assist the renoval of TFAPCT/BE2006/000765
residue was purified with preparative HPLC on a C8
col um. A gradient from 20 -t/8"65 % MeCN i n 0. 1M NH4QAC
buffer was used as eluent. The MeCN was renoved under
reduced pressure and therenai ni ng water sol ution was

tert By G Ppgepheny) s B oo beaaibia) dcpanpttidin-2-

i phase was passed through a phase
yl}pﬁ%&g zflitg%trg eCThe sol vent was renoved under reduced

pressure to give the title conpound. H NVR (400 MHz,

DVSO-d6) : 3.17 (t, 2H), 3.77(d, 2H), 4.19-4.28 (m

2H) 4.29 (d, IH), 4.48 (s, 2H), 4.60 (t, 2H), 5.13 (d,
terz‘—]kﬁ'%} (46{@’#) 4 9¢4- hﬁ&mpﬁe@?aﬁ%e]&%t-ﬂetﬁk@gﬁe&?l)(m] _Rloko-3-[(45)-2-

IH),
oxo-#-phiényld,3- D}H)zol181n334:y](]propyh}[phenpgy}ggetgt@@ 3121 3. SWol) was dissolved

in dr( Eﬁﬁne{é&?%} @ng}l %Qe%%ﬁooc s dey. 18*"% BAPReR NS5t ur an- 5-
Bis(t¥ilnet319Datdiymide MBS]A 99(rﬂ£f40'®frﬁh§ﬂ’lﬁwyé added and the mixture was

4- oxoazeti di n- 2- % phenoxy}acetic acid To a stirred
stirreglgit 901G for ope havg The, ﬂchtu{quS(thp giyen 45°C and tetrabutylammomum

ﬂuoxqcfe)(gﬁﬁg ]%9 X&g Raayd. Jrna n{&% en*/% ﬂﬂyerd' | UBPPror 24 h?urs After cooling,

xoazetidin phenoxy) acet at e
the nﬁgtur@w@%oxrcmwrated andet eddoned Préssute arsinphrifiet dry ﬂa@hshmatography

@HerTHGORsdE Hign i BB L0 Sl Pred s PGt oo The

sol vent was renoved under reduced pressure and the
crude thiol was dissolved in DCM (12 m ). Et3N, g 0
'H-NWIR (ODEZ;, 260 MHok$ LatitedtD, A1 @r 38), fihon.g8D. 45 (m, 3H), 6.7 (d, 2H),
r ro-1-benzof uran-5-yl) et hanone (37.2
63:ﬁ€ Oﬁi§7&ﬁ%ﬁfnhgé§added and the reaction m xture was
stirred overnight. Additional triphenyl phosphine (11.6
nmg, 0.04 mmol ), Et3N (10 m, 0.07 mmol) and
2-chl oro-1-(2, 3-di hydro- 1| -benzof uran-5-yl ) et hanone
(7.2 nmg, 0.04 nmol.) were added and the reaction
m xture was stirred for 1 hour. The formation of the
tert butyl ester of the title conpound was confirned.
Mz: 24 (M) and 562.21 (M)
tert-Bupsh 4 &@R@@Rxhéwpem;wpéa&%mwm?f@aﬂwg%ﬂeoweﬂdm-%
y”pﬁ&ﬂm& gture was stirred for 1 hour. The sol vent
ennved under reduced pressure and the residue was

tert-Butyl (4-{(2R,3R)-1-(4-fluorophenyl)-3-[(4-methoxybenzyl)thio]-4-oxoazetidin-2-
yl}phenoxy)acetate (2.54 g, 4.86 mmol) was dissolved in CHCl, (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.
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purified with preparative HPLC on a C8 colum. A

gradient from20 to 70% ACN in 0. 1M NHA4OQAc buffer was
waois@d/1359€l uent. The pure fractions were col | eRCBESERANE000765

the MeCN was renoved under rgeduced pressure. The

remai ni ng water sol ution was'”diluted wi th additional

wat er and Et OAc. The water phase was acidified wth

H-NSESCEDC2HYR00 DIiE: 8 1.6TheOkbh 4568, 18, 6 S(ep2ila6Eddatid), 6ie7.0 (m,

410, Jotae BHod 4 Frolth 1y 4 deDtE G Seor vea i m b

and water. After lyophilisat on, the title conpound
was obt ai ned. H NVR (400 MHz, DI\/ISO%) » 3.17 (t, 2H),
4.23 (ABq, 2H), 4.28 (d, IH), 4.52 (b, 2H), 4.59 (t,

6. 78- 6. 88 3H), 7.09-7.15
Glyc’lng"ciafé "7"("3&‘ H#‘“‘z 7.30 (<(:|m 2H)H) 7.71-7.76 (Snm
7.79 (s, 1H. Mz: 508. 13(M+I) and 506.22 (M1).

(4S) 3-{[ (4- Met hoxybenzyl)thi o] acet - 4- phenyl -1, 3- ox
N—(t@rrzbmtpwmrmﬁglypm(mtghikg}m@ng pyd B é&é ige 3 hanmaol) wers

sy e A CSPAY SREEL L BR P 0 et

mixt@relwa5siked 86r0l Fmincit iwdr ydnageratoep§-ciyclohex y{-DVRning (B1g, 12.2
12.9 mmpl) were added .and the m xture s stirred for

mmapwag #ided §nd thg)ree(c.\‘_lpn ,grmﬁl,léenvps Sured HYeT Nightag feomp fergpegatare. The
react? ok Vyﬁ %gd Eﬁzﬁ g) Mn‘ﬁ%leanWasstﬁérf E@rheRl WP

enperature m xture was filtrated,
watec/acmlembrdastohmour(di@ﬂmlrféﬁ acsit qgrdés’ﬁmcsgand lgyer whs @@amyed and

evapgraad R HEn T R RR- LB ssisig Vs isoiird B T0pic gbicy Ogipand the.
mxtﬁ%s%tm%@ Qvéﬁﬁ%ht #48 °d 611 t%?rzl{dﬁcgﬁs?')is rednoféd ﬁrﬂ@ rédiiced .

res@x@?ﬁh@rezs)zlu(e fwas Mmyhedm%w@@r (50 mDgngd th@ stlgqegl in ;cbqqx ((2§ ml) for 1 h

at roeg} thPP?ng{l'%? 'lfff blﬁ‘; i egshviy%%/ flg{%rﬁ]g g%f]ané Q}Ta(s]i&% ’tl‘rgI %cet%n QO ml). The
title hdﬂnﬁblﬁﬂd vaaswb@anﬁec{ (45) - 2-

oxo0- 4- phenyl - |, 3-oxazol i di n- 3-yl ] propyl } phenoxy) acet at
e 15

11-NMR, 300 MHz, CD3COOD): 0.8-1.9 (m, 13H), 3.9-4.1 (m, 2H), 4.55-4.65 (m, 1H)

tert-butyl (4-{(E)-[(4-fluorophenyl)iminolmethyl}phenoxy)acetate

tert-Butyl (4-formylphenoxy)acetate (93.7 g, 0.40 mol) was dissolved in dry toluene (200
mL), added 4-fluoroaniline (38.1 mL, 0.40 mol) and p-toluene sulfonic acid (cat, ~1g). The
mixture was refluxed in a Dean-Stark apparatus for 2 hours, cooled at an icebath and a
precipitate was formed. The precipitate was filtered, washed with cold heptane and dried to

afford the title compound.

'"H-NMR (CDCI3, 200 MHz): 3 1.6 (s, 9H), 4.8 (s, 2H), 7.0-7.4 (m, 6H), 7.9 (d, 2H), 8.4 (s,
1H).
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Tid4 (IMin CH2A 2, 12.6 nL, 12.6 mmol) was added to
a solution of tetraisopropyl . orthotitanate (1.24 nL,
wad2@edmwbg in CH2C 2 (80 nL) held at OQOC underPCTBEI006/000765
at nrosphere. The m xture was_stirred for 15 m nutes,
then (4S)-3-{[ (4-net hoxybeﬁ§§|‘)thi o] acetyl }-4-phenyl I,
3-oxazolidin-2-one (6.0 g, 16.8 mmol) in dry CHd 2
(60 nmL) was added dropvise over 30 20 m nutes and the
m xture was stirred for ten mnutes. Then r -butyl
S 985 SRPERY S ROl deReAItRlA- 1 1do
- . i i 5. t henyl)-4-
L D e S e LB G B pppenD
oxoagetislin2eyliphenpryglacetimadid xt ure was given -400C and
stirred for 20 m nutes. Ethyl diisopropyl amne (5.8
m., 33.6 mmol) in 20 nL CH2C 2 was added dropvi se over
To a SQuiibmet o&-bubd (4-HE2RBRY- L(£ fVBfopEényl)- @cﬂ(samtmﬁﬁaﬁlizoﬁ)c&mlo] 4-

mnutes . The m xture was then given - 25 78 added

oxoazetigpr-SpirbEnpamRstae @O0, 8@479 r@mlém acstmet(@ ﬁﬂi‘am iater (0.5 ml)
was a%dgcli tx{p\i@nggﬁg %hmg%@ 04F gt )1 ¢edy ?rﬁg%tggl?h e was

oom enperat ure an
concédmafbdeX‘b tieciesidué Wias @ddﬁdtdﬁ?c}ﬂbretrhﬂianetﬂml) folltneeoyrthic addition of

it glan L6 o Sm B adbo El s Y Yy fhone
(0. 10'\2/%]50(1% iﬁhéﬂzd%fteg FELAARS) fuﬁ%@n@erﬁfn? 6F mtettﬁbﬁhafdoaegﬁ dehieved. The

tration rying the title conpound
Imxtdrbl-“NMéo(lm@d aﬁd)Co tieizdsidug WasHmdfed fogimic, ac] Gasg)(@d tiififyqroacetic

. acid é_ﬁg g). g"hg n?%urei Vs élg}wéﬁdgt% étni z}hro%(_l&en(xégraitug fgr ?%Ol“he cruc{erﬂroduct
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ﬂlﬁiﬁed'tﬁ‘éhglﬁ greparatwe HPLC using an eluent of 10-50% CH3CN in 0.1M NH,OAc
(4-{(217 -I-(4f|uorophe% -3-[(4-nmetho enzyl&
buffemuﬁx]:emcbmapépum fractionsaffqsdechibs yysredicamponnd. BENMR [(CD3),S0),

i o
400 1}@1?1[2“3 9%2 ba [(jl%gz%d( 2%3025‘?8}{' A3u8Ls 21 B AetEs et Pe2Y 76774
(m, 19X9--4- phenyl -1, 3-oxazol i di n-3-yl ] propyl } phenoxy) acet at

F?Q 3 g, 13. 5 mol ) was dissolved in dry toluene (500

nm.) and heated to 9G)C under i nert atnosphere. N, OBi s(

-Gl T PG AR B 215 40 st gfophe o 2-

yl)ethﬂqk!hm}sba;dihmmﬁmtmy]hbam afi’gen 450C and
t et rabut yl anmoni um

The titled compound above was prepared using the same procedure as that used for the
synthesis of {4-[(2R,3R)-3-{[2-(2,3-dihydro-1H-inden-5-yl)-2-oxoethyl}thio}-1-(4-
fluorophenyl)-4-oxoazetidin-2-yl]phenoxy}acetic acid but using 2-bromo-1-(5,6,7,8-
tetrahydronaphthalen-2-yl)ethanone instead of 2-bromo-1-(2,3-dihydro-1H-inden-5-
yl)ethanone. "H NMR [(CD3),SO), 400 MHz] § 1.66-1.75 (m, 4H), 2.66-2.77 (m, 4H), 4.22-
4.31 (m, 3H), 4.62 (s, 2H), 5.11 (d, 1H), 6.86-7.61 (m, 11H).

[4-((2R,3R)-1-(4-fluorophenyD)-3-{[(2R or S)-2-hydroxy-2-(5,6,7,8-
tetrahydronaphthalen-2-yl)ethyl]thio}-4-oxoazetidin-2-yl)phenoxylacetic acid
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fluoride (TBAF, 1 g) was added. The m xture was

stirred at 450C for 24 hours. After cooling, the
WwWOorRRobasEIsNas concentrat ed under reduced pressupPEr/saEad06/000765

purified by flash-chromat ogr?phy (Hex : EtOAc 6:1 then

5:1 then 4:1). This affordedlthe title conpound.

1IHNWVR (CDO 3, 200 MHz): d 1.5 (s, 9H), 3.7 (s, 3H),

3.9(m 3H), 45 (m 3H, 6.7 (d, 2H), 6.8-7.0 (m

Toa @%ﬁgﬁgﬁgﬁggﬁg?ﬁ%p@bgfyﬁ)‘fﬁ-o%é{-{([ Rdlots b7l 4T
tetra}t};a éﬁt%{‘l:\ LAl Eéh% ?ﬂzy}ﬂhi%>§%ﬁeﬁtz‘i&np&noxﬂhwfér&w@q@gtgao.@0 mmol)
in MEQHI(3 () wmumdep INedBHL) (0D1P (240 48 tmirosd) bifteryA tirhites] the resrbing two

d )
ainstgrpargnio,daonals GBI s St Dt Bia i T Bling a -
8 colgltnmﬁ@ @?‘fg@N ROMNINGELD RY bhftkresiabd) s kluest Fedelz€l Gry(in’lg dflpure

nmol ) was added and the mixture was ;stirred
fractioos affondedtherdesized poaCdiastarcomse (thefirst gluting eae- 'H NMR [(CDs),S0),

s00 WEEF Bt 2 ony T A0 T DmelitgPaBin S B0 RpEE 803 53459

d, 185, sgde hrirhe osich] gy smpQunt mmx@@qm 200 MHz) : d
(@ 1D R o RIS TR R e P 2 (d. 1H),
6.8-7.0 (m 4H), 7.1-7.3 (m 4H), 74(m|H)8 (d,
I'H), 8.9 (d, I'H. dycyl-Scyclohexyl-D-al anine
i V-(trt-butoxycarbonyl)glycine (2.0 g, 11.4 nmol) and

N-({zD 42 1943 (m 31 g¥ol )S)AEJ{BerdJlﬁﬁjﬂtdiﬁiithyl)sﬂyI]hyy}%éz,3 -dihydro-1-
or | . TBTU (4 12. 8 mml) was added
benmﬁu‘amfeylﬂﬁftm’l]ﬁ'éo}mhé‘l@PPF‘PI@E“YBT“ -axpagetidigr2- oom

yl]phe g)‘gg{?gétgbgﬁ,aﬁl(ecycl ohex_yl D-alanine (2.1 g, 12.2 mml)

: he reaction m xture was stirred over

ni ght at roomtenperature. The reaction m xture was
transferred to a separation funnel and was then
extracted with a water/acetic acid solution (100m 5%

To aaﬁﬁfedcsoﬂﬁigﬂ)of ThR2R)! @ﬁ?@' G(2RYEK)- E@%‘e%ﬂﬁﬁﬂ?&lﬁfétf@%lyﬂoxy} 2-(2,3--

evapor at ed under reduced pressure. The resi due was
dlhydnosbbénzeﬂuame}d))ethyd:]ﬂao}d (Gﬁhlm})hegyid-%qi@amt@meéllmg@oxy}ace‘uc

acxdr(é%@ e Y mcggt?@glgmg&ypclycma e hy%och(for?d:e fjl’/\.l?ﬁlg, 0.62 mmol) in
DCM (3 ml, dry) was added N-methylmorpholine (168 pl, 1.52 mmol). The reaction mixture
was stirred for five minutes. TBTU (194 mg, 0.604 mmol) was added and the reaction
mixture was stirred for 2 hours. The formation of the methylester of the title compound was
confirmed; M/z: 693 (M-1). The solvent was removed under reduced pressure. The residue
was suspended in MeCN (6 ml). Triethylamine (750 pl, 5.39 mmol), water (0.5 ml) and LiCl
(478.0 mg, 11.28 mmol) were added. The reaction mixture was stirred over the weekend.
Water was added and the resulting solution was purified with preparative HPLC on a C8
column, UV 235/285 nm. A gradient from 20 to 100 % MeCN in 0.1 M NH,OAc 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 3 with KHSO, (2M) and extracted
from DCM. The organic phase was passed through a phase separator and the solvent was
removed under reduced pressure. The residue was dissolved in MeCN and water. After
lyophilisation, the title compound was obtained. H-NMR (400 MHz, DMSO-de): -0.18 (s,
3H), -0.04 (s, 3H), 0.78 (s, 9H), 2.79-2.87 (m, 1H), 2.90-2.99 (m, 1H) 3.11 (t, 2H), 3.78 (d,
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pressure. The resi due was washed with water (50 m) and
then stirred in aceton (25 m) for 1 h at room
wao esopesAPUr e. The solid material was filtered BET/SERN06/000765
washed with aceton (20 m). The title conmpound was
obt ai ned. 1H NVR, 300 MHz, "CB3COOD): 0.8-1.9 (m 13H)
3.9-4.1 (m 2H), 4.55-4.65 (m IH) r -butyl
2H), (46 (AEPD), B(49-(E,12H), 4.52 (s, 2H), 4.81 (t, 1H), 5.07 (d, 1H), 6.68 (d, 1H), 6.97-7.07

uor ophe i m.no t } pheno e e -.Bu i
. 330 S LA TELI LRDSPAPEEh R Ko (UM a0 67036 (e
1). di ssolved in dry toluene (200 nL), added

4-fluoroaniline (38.1 L, 0.40 nol) andp-tol uene

sulfonic acid (cat, ~lg). The m xture was refluxed in

a Dean-Stark apparatus for 2 hours, cooled at an

i cebath and a precipitate was forned. The precipitate

- h -{23-dihydro-1-
N 12 Commound.” Th AV ( cota 300 Rhey o d e

benzbfgrapss-yRethyllthig}-1-<4- flzlel;oplmnml)ﬂ qm@mtugpbz- 7.9 (d,
3-{[2-(2, 3-di hyd I
yl]pl%g%&%cgt_y?)g}y%m Qgé%?h(ﬁ] taﬁlﬁo%~ | - E [4 f I( uor oplhexylr ;)- 4-

oxoazeti di n-2-yl ] phenoxy}acetic acid To a solution of
tert-butyl (4-{(2
32?)-1-(4-fluorophenyl)-3-[(3-nitropyridin-2-yl)dithi
0] - 4- oxoazeti di n-2-yl } phenoxy)acetate (0.100 g, 0.179
nmmol) in acetone (2 mM) and water (0.5 m) was added
To atstitrpdh eﬂﬂyﬁ@mﬁm{%@(@m@? {[@R & 972 tersibptyl @irmethy3olylJoxy}-2-

@3S g banantenror Shrdey e R o pR s 1.
yljpﬁé?l@kﬂae& %1551&1%: Sﬁdw hagmra)@o &ﬁn&?&ncgzv-rﬁetﬁghﬁldmmme@mm 0.090

dro-1 H-inden-5-yl)ethanone (0.
mmqi) 1@@%(%&9 idyy) mtaédecBBB’rEUr(dut ésng 10&3|6 moabefks @ﬁcttﬂn mlxture

s LB B, R RGRYEE S AR gD oo v

reacfign SixtaR0ydslstifrbdl 0VQapat. Watd£{10nI) vad agded tohee maaﬂidﬂ rﬁlxture The
was allowed to stir at roomtenperature for_3h.

solventwé remehdomdarisdyaed presserernd dhegRsigeyay Bttt wﬂLpzfeParatlve
oftltE Uy 935/285 ?8"/95;% PPzéH\‘J Ruh bgﬁv{
ns arto

reeze gr ing of pure acti o rded the desire
NHMWHM wai kMR e (eBDI)h2 P@)e, fractions were collected and most of the MeCN

was removed under reduced pressure. The residue was lyophilised to give the title compound

as a white solid (8.5 mg, 36 %). M/z: 793.49 (M-1).
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400 MHz] d 1.96-2.04 (m 2H), 2.83-2.89 (m 4H),
4.23-4.34 (m 5H), 5.09 (d, IH), 6.76-7.74 (m HH)/

WO 26061 2R3 PCT/SE2006/000765
)-1-(4-fl uorophenyl )-4-oxo-?3-{[2-oxo-2-(5, 6,7,8-tetrah
ydr onapht hal en- 2- - 83~
yl )ethyl ] thi o}azetidi n-2-yl)phenoxy]acetic acid The
titI ed corrpound above was prepared using the sanme

N PRSI L Bk S Y 2 YD e S T RSk 22 S b 52
é(z

s I p&aidmia-t hi o} -1 - (4-
benz% ﬁnfgrﬁo Zéﬁgﬁﬂ‘g" }oygg?g‘tg [ (Frh eﬁg])) 420}"fci)")r‘/}‘enz)‘{g}‘}jacet| c acid
yl]plmnbxyj}acetgl)glybyleﬁwallmes 6, 7, 8-

t et rahydr onapht hal en- 2-yl )et hanone i nstead of
2-brono-1-(2, 3-di hydro-1 Hinden-5- yl)ethanone. 1H
NMR [ (CD3) 2SO), 400 MHz] 5 1.66-1.75 (m 4H),
2.66-2.77 (m 4H), 4.22- 4.31 (m 3H), 4.62 (s, 2H),
5.11 (d, IH, 6.86-7.61 (m HH) [4-((2 ,3

To aosingiegiélokvgﬁ ggﬁ'ﬁefﬂ%}g)sgf’;i{g&%é or S)-2-{[tert-butyl(dimethyl)silyl]oxy}-2-(2,3-

dlhya@t I-bétivereaapiliatlytlthid} yL()l&tdoydﬂhtemylw-oammﬂnemyupmmy}aceuc

h
e R S SRR ot o e .

' d 45
o S B T, 04 297 B T 1, s, o s

nnnmm(gt]%aceﬂnycyha whling. Iﬂ;(dsooglormlﬁzmo Brrog,)0.052 MeOH) (3s migled and the

reack e YR Ohp o0 e e AP EUg v aryTipd Qb iive HPLC

on ar@S(tchu%)n W@ﬁ%@rrﬁﬁ ed shdiestdfoR! BPRY 98 gy evisBNGn B 1 MIONH,OAC
C col um and CH3CN Tn 0. 1M NH4QAc buffer

buffaswes umdt as ¢lnedz he pyie fragifong urere fooledted asd a]ﬁ‘?séloééléﬁ/%\/IeCN was

oy B G e S5 RGeS LB S0 BBcine
77927?6{1 67 (m 4H), 2.80-2.89 (m 2H), 4.22 (d, IH),
4.53-4.59 (d, IH), 4.62 (s, 2H), 4.98 (d, IH), 5.43
(d, IH), 6.88-7.32 (m HH). N({4-[(2R 3R -3-{[(2R or
S)-2-{[tert-butyl (di nethyl)silyl]oxy}-2-(2,3-di hydro-|
benzof ur an-

N-({3-[{2R, QRFW{I(BR'OQ}S')JZ*{[M butyl(dirhethyl)3itylloay paz@3-dihyd -1-
benqoju{qr;ggﬁéﬁl@%telgg %l%ﬁ%/tﬁmg‘gpl-lre%y% b4 oxgarzggdisn? ution of
ylipRinoxy}dcefypicyl-4 Ly aRs Diphaiimbhipey ) - 2- (2, 3-

To a stirred solution of N-({4-[(2R,3R)-3-{[(2R or S)-2-{[tert-butyl(dimethyl)silylJoxy}-2-
(2,3-dihydro-1-benzofuran-5-yl)ethyl]thio }-1-(4-fluorophenyl)-4-oxoazetidin-2-

yllphenoxy }acetyl)glycine (20.8 mg, 0.031 mmol) and N-methylmorpholine (10 ul, 0.092
mmol) in DMF (1 ml, dry) at 30 °C was added TBTU (13.8 mg, 0.043 mmol). The reaction
mixture was stirred at 30°C 1 hour. 4-cyano-D-phenylalanine hydrochloride (9.6 mg, 0.042
mmol) was added and the reaction mixture was stirred overnight. Water (1 ml) was added to
the reaction mixture. The solution was purified with preparative HPLC on a C8 column, UV

235/285 nm. A gradient from 20 to 100 % MeCN in a 0.IM NH;OAc buffer was used as
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di hydr o-1-benzofuran-5-yl)ethyl]thio}-I-(4-fluoropheny
| )-4-oxoazetidi n-2-yl]phenoxy}acetic acid (317.0 ny,
w@2®é/180m06 ) and net hyl gl yci nate hydrochl ori deP€TSE®06/000765
ng, 0.62 mmol) in DCM (3 m,_ .dry) was added
- met hyl nor pholine (168 m , -$452" ol ). The reaction
m xture was stirred for five mnutes. TBTU (194 nuy, o
eluerd. 1604 ofivd YeGhisw adidamvead ondehn eeduest The residuetwasdyopiglised to give
stirred for 2 hours. The formation of the nethyl ester
the tighe comaoynd; Miz: md was confirnmed; Mz: 693 (M1).
The sol vent was renoved under reduced pressure. The
resi due was suspended in MeCN (6 nml). Triethyl am ne
(750 I', 5.39 mol), water (0.5 m) and Lid (478.0 ny,

3 [ r ed.. The reacti it AL
N Rt S o Tl Tt b e L o
t4. 16 I A 0Pt chiy B - daletiliafr at i ve HPLC
ben%ﬁﬁ%h&yg‘gﬁgiﬁé%(zsw g%t{sﬂ n%ﬁ A gradient from20 to
yllphiaex9}aceighglyey BViNfxdietbsb Ldysinper was used as el uent.
The pure fractions were collected and the MeCN was
renoved under reduced pressure. The renai ni ng water
solution was acidified to pH 3 with KHSO4 (2M and
extracted from DCM The organi c phase was passed
t hrough a phase separator and the sol vent was renoved

T ; . ) N
o 8GR ST AT ST RS iy 2
(2,3-dlitydes+ bdenmsurahtSay ey ] thiolNR 4 A8Gopheny]) BB adetjdin-20. 18

, 3H, -0.04 3 .78 . 19-2..87
silokaipry BeeigDaisgge (3 map 03 i} cpfplenstipgPpipridfy (T, o3
mrn(§51§j 817&(0%; (1??_1';"’@!)@5”38 2hbed TBPE (gﬁ rgn%?g!bgé; fa8d).(Tthe rbddkion mixture was

68 (d. IH), 3H) .
stirrdd &:B0YC 26r 45mirBkds, N&Nﬂgir;gtlgg-le—msi@ykgygro(pﬁggidgb&lo.g myg, 0.047 mmol)

was %g%%@&?%%eg%on%ﬂn%f%g E@fgas StGI%éMOI' ph‘ours. Water (1 ml) was added to the
reaclior ndikthRr Thdsev oAb IR Stttk pas i veZHPRC Dndi OF dolomhpUV

enzof ur an-

235/28§ nye Argrndiewtifeym (L0 (a1 160 FoMeENen ) VUNBGAs buffas wasused as

elueé{. M(?sg QP té% ?\@E{(ﬁ%w% %We?ﬁ?%&&%&&? ?geté?ir% %ﬁRd ?)Hr% 1%15156_ \{):Vf.sr diluted
with watbti iAftet Hiophilisations tHeytitleacoydpoRad was obtained. M/z: 836 (M-1).

(2, 3-di hydro-1I| -benzofuran-5-yl)ethyl]Jthio}-1-(4-fluoro
phenyl ) - 4- oxoazeti di n- 2-

N-({4-[(2R,3R)-3-{[(2R or S )-2-{[tert-butyl(dimethyl)silylJoxy}-2-(2,3-dihydro-1-
benzofuran-5-yl)ethyl]thio}-1-(4-fluorophenyl)-4-oxoazetidin-2-
yllphenoxy}acetyl)glycyl-3-methyl-D-isovaline

To a stirred solution of N-({4-[(2R,3R)-3-{[(2R or S)-2-{[tert-butyl(dimethyl)silylJoxy}-2-
(2,3—dihydro—l—benzofuran—S-yl)ethyl]thio}—1-(4—ﬂuorophenyl)-4-oxoazetidin—Z-
yllphenoxy}acetyl)glycyl-3-methyl-D-isovaline(20.8 mg, 0.031 mmol) in DMF (1 ml, dry)
was added N-methylmorpholine (10 g1, 0.088 mmol). The reaction mixture was stirred at
30°C for five minutes. TBTU (14.2 mg, 0.044 mmol) was added and the reaction mixture was

N
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yl ] phenoxy}acetyl)glycine (20.4 ng, 0.030 nmml) and
i V- et hyl norpholine (10 jttl, 0.090 mmol) in DCM (2
workgosdsyye was added TBTU (11.6 ng, 0.036 mmmol )PCTHE2006/000765
reaction mxture was stirred _at 30C for 1.5 hours.
3-nmethyl -D-valine (5.8 ng,‘@5044 nmol ) was added and
the reaction m xture was stirred overnight. Water (1
sticred fpr Wasurasiaeadh ¢1eD tidow aliea@t( g, DG mlrm)l) Wheadslodl wedtheweestion

mxtbq%wqgggﬁgag&:{) Eﬁ?fgggﬁgﬁj L@%%%K@nﬁ h@ aqui dﬁﬁueeac%? mixture. The
SOlW@%S%WPer et Sie 1{115]9@03% EPcHI8n HrRI5)285 Pl M eradient

s used as eluent. The pure fractions
fromm]s@rte 1601% MO insh IVASERO A buffer wasONedas elnentollasipurp digptions were

cone G868 Bl Aot B B B R PR e it
1yopMliZ&ed tg%ave‘]tﬁe tilvk CompPburdddM/g 279@@*/1 H{[(2/? T
S)-Z]:{ /t-butyl (dimethyl)silyl]oxy}-2-(2,3-dihydro-1Ib
enzof ur an-

5-yl)ethyl]thio}-1-(4-fluorophenyl)-4-oxoazeti di n-2-
yl'] phenoxy}acetyl)glycyl -D- valine To a stirred

N-({@-(P{ZM 31@)03 ViR br [96QL{fwﬁ‘l-l?litylid{r{m(tﬁyI?snl;ﬁl]oxy}-z-(2 3-dihydro-1-
% ert-hbuty sdlrrethl)suyl y}-2-(2, 3~
benzaflngaar vDetbgHthioh Adefmoyephengl)4- pxpagetidin 2

e AR Sx53zel o 2 yl) prenoxy

- met hyl nor pholine (12 m, 0.111 nmol) in DMF (1 m,

dry) was added 0
AT T LR 5322-21“’m%bggﬂ&mgwefﬂmom 2
_3h d
3 e R o 3 A ool ok e & 5
ylIplienox glacathibglyoyled-msthykdxispualinki(@H6 wg, K- 082Zepmphiang éleﬂm glycinate

o5y R HED AT e A e 1 . 107

mmdh @ndJPB?Uf(H@ 300 93 \Wahé6l).Clel resdtiod nﬁ@ﬁilrmai stﬁfedtdifenﬁ@(ﬂ\w ater
was renoved reduced pressure. Afte

(0.5 mibphs add@étan@ fhe sohuent ws SOy A Bl r%@efbwteaﬁurfe dhe gpsidue was -
dlsscgl)zg%idﬁ{?%d (g‘lr\r{(% it 'Jlﬁfegh}[la( ﬁ I ﬁd éx%o‘i’f aigr 20,k 141 mipo) and
LiClb@Ba afel7 38 mmol) were added and the reaction mixture was stirred overmght
Add15tlo¥1|a? trltetrk]ly{a]rrmé ? 0 [,ltl_ %6 frrllrgc())lg \Xfr:)l? &Yed ané tl?exr%gé%tnlnnxturg was stirred
overnight. The reaction mixure was diluted with water and MeCN and the solution was
purified with preparative HPLC on a C8 column. A gradient from 20t0 92 % MeCNin 0.1 M
NH,OAc was used as eluent. The MeCN was removed under reduced pressure. The fractions
containing the desired product were partitioned between water and DCM. The water phase
was acidified to pH ca 3 with KHSO4 (2M). The phases were separeted and the organic phase
was concentrated. The residue was diluted with MeCN and water and lyophilised to give the
title compound. H-NMR (400 MHz, DMSO-dg): -0.18 (s, 3H), -0.05 (s, 3H), 0.77 (s, 9H),
2.80-2.96 (dm, 2H), 3.11 (t, 2H), 3.68 (b, 2H), 3.78 (d, 2H), 4.26 (d, 1H), 4.46-4.51 (m, 2H),
4.52 (s, 2H), 4.79-4.83 (m, 1H), 5.06 (d, 1H), 6.67 (d, 1H), 6.97-7.05 (m, 3H), 7.12-7.19 (m,
3H), 7.21-7.27 (m, 2H), 7.37 (4, 2H), 8.09 (b, 1H), 8.31 (t, 1H). M/z: 736.39 (M-1).
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yl ] phenoxy}acetyl)gl ycyl - 4- cyano- D- phenyl al ani ne To a
stirred solution of NN({4-[(2R 3R -3-{[(2R r
wW®B2008A38T79%r - butyl (di net hyl)silyl]oxy}-2- PCT/SE2006/000765

(2, 3-di hydro-1I -benzofuran-5-yl)ethyl]Jthio}-1-(4-fluoro
phenyl ) - 4- oxoazeti di n-2- yl |9enoxy}acetyl)gl yci ne
(20.8 ng, 0.031 mmol) and - net hyl norpholine (10 m,
0.092 mol) in DV (1 m, dry) at 30 0OC was added TBTU
(13.8 ng, 0.043 mml ). The reaction m xture was
stirred at 30C 1 hour. 4-cyano-D- phenyl al ani ne
hydrochl oride (9.6 ng, 0.042 mol) was added and the
reaction mxture was stirred overnight. Water (1 m)

1-(2,33ihgdriebenzofuiaa-6-ghethawnei xt ure. The sol uti on was
purified with preparative HPLC on a C8 colum, W/
235/285 nm A gradient from20 to 100 % CN in a 0.1M
NHAOAc buffer was used aseluent. Mst of the MeCN was
renoved under reduced. The residue was |yophilised to

A sobjitive of heond (2 Bedibysirpddbrnzofuran-6-gbmagnesiym (prepared from 6-bromo-2,3-

.= ({4- 2?2,3272) - 35 24 .
iy & O Gl Tt BRI 50y 135 mguin T g1q m) vas
dropbz@d&za@ﬁétl @ solution of acetic anhydride (2.40 mL, 25.4 mmol) jnd]_EtZOZ(lO mL) held
xoazeti di n- 2-

5-yl)ethyl Jthi o}-1-(4-fl henyl ) - 4-
ot 97 - HerTONS R i B 4 VB QRGO ey STREraFG s

allowed %&?%P%gpﬁée tb%}l a?éelri]'ggl gl)a(; 1epeon Frikhe® RaOuchendd by the

addifién 3t NHAC (aq; $atireted iZQnnhi and thie)resultiyd ] mixitap was e4tradiebiwice with

el o
bnn@mﬁrgl)r)i) AEVEvdr VB 04 Ghd dontBsirA6W 8elieF Bdcédl fre 8ire. @hE 4¢kidue was

.~ The reactton mxture was stirred at 3C0C for 45
purifiechioy preparkti veXHEL Gpisingla- gradigesi of @OHYAGe HEckINbin 2@ 1 Migngronium

R i e S e

reaction m xture. The solution was purified with
. preparative HPLC on a CS colum, UV 235/285 nm A
H-NVRACIHEI3F 4QnVED):102-2 60 38D MR EKI: 2RD.¢H-a (T Aad- 7w PED-
was used as eluent. Most of the MeCN was renpved under
reduced pressure and the residue was diluted with
water. After lyophilisation, the title conpound was
obtained. Mz: 836 (M1).

2-Bromo-1-(2,3-dihydro-benzofuran-6-yl)-ethanone

Br, (0.36 ml, 7.01 mmol) was added dropwise to a stirring solution of 1-(2,3-dihydro-
benzofuran-6-yl)-ethanone (1.13 g, 6.97 mmol) in MeOH (20 mL) held at 0°C. The reaction
mixture was slowly allowed to reach room temperature. After 3 h, the reaction was quenched
by the addition of NaHCO3 (aq, saturated)(until pH=8). Most of the methanol was removed
under reduced pressure and the residue was extracted twice with EtOAc (2x20 mL). The
organic extracts were pooled, washed with brine (10 mL), dried over MgSO4 and
concentrated under reduced pressure. The residue was purified by preparative HPLC using a
gradient of 40-70% MeCN in a 0.1M ammonium acetate buffer as eluent. The fractions

containing the desired product were pooled and most of the MeCN was removed under
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N-({4-[ (2R 3R)-3-{[ (2R or

5)-2-{[tert-butyl (di methyl)silyl]oxy}-2-(2, 3-di hydro-|I
whensos1s@an- PCT/SE2006/000765
5-yl)ethyl]thio}-I-(4-fluor oréhenyl ) - 4- oxoazeti di n- 2-
yl ] phenoxy}acetyl)gl ycyl - 3-i?et"hyl - D-i soval i ne To a
stirred solution of N({4-[(2R 3R -3-{[(2R or
redu%ll‘p%es@{lﬁee'fﬁe Rwiavé (@i eetdrydd)with FtQAx (23208 mL) and the combined

orga@ié é%y(rjsl) whéf ‘g;sg!gci gqu égagrzgr%ﬂscivélhiq%g%yntd %r?(}eh!crét%ﬁf {"klleuggté)med was
. | - 3- = | [ 20. 8 , 0.031
f1nelﬁ_§v§a%¥dl)lﬂe%%h (‘g%’errﬁié B%% f/&%\g@ﬂgd |dgg( - met hy Ingm) r phol i ne

(10 m, 0.088 nmol ). The reaction mxture was stirred

at _30C for five m_nu A JBTY (1 0,04
'ENME (5 HRQVERE O a0 o0 B EOuBEL (5 Pibq 757 3§ (m. 26D,

¢ . thyl-D-isovaline (6.0 ng, 0.046 mol) was
7'4521706%@1’2% "the reaction nmixture was stirred at 30C for

2 hours. Water (1 nl) was added to the reaction

m xture. The solution was purified with preparative

HPLC on a C8 columm, UV 235/285 nm A gradient from 10

to 100 % MeCN in 0.1M NBUOAc buffer was used as

eluent. The pure fractions were collected and no

{4- [@R@?’Mm*@é—DibY@ﬂe'.éﬁnm&manr(gMop?tbgggﬁf@yl]rﬁ-éi-tﬂu%];o-
Phe‘iﬁi‘!“g #g?ggﬁﬂ%i)mpﬂeﬁgﬁ}%’qgﬂg X@-“%‘?{"%‘Eﬁ?&t&o npound.

5)-2-{[te/t-butyl (di methyl)silyl]oxy}-2-(2, 3-di hydro-|
benzof ur an-

5-yl)ethyl]thio}-I-(4-fluorophenyl)-4-oxoazetidin-2-
Trip}é%rl}{f @H«?&?ﬁ#ﬁ%@ In?Rg) .gg}’ frﬂaszib g@@ 84dEQ 8 a3blufib S MIFRRIBR)ON(A-
ﬂuoﬁ))-pﬁbn&];)t%(ﬁ—nihutgyh(iﬂi—hﬁl'diglﬂﬁasyﬂ)-yﬁ-(}ng,z}et;iQiIn-Z—yI]—phenoxy'}-acetic acid
teﬂ—éé@ﬁéq?%rﬁ(i&(&%éL@i?? é}%i&nicgfo}{le/)w%e? )6 lni%g iﬁ].l,)_ a@ ‘r"écgnll %%p%rature.
The%k&g@algg(é’t}r?éa%y 13 By e s3rvRBE M refRoksDialel f&lué&%prﬁssure and the
g, 0.082 nmol)

and net hyl glv\%m nat e hydrochl ori de
resi@edv® digpolved 48DEIMD (3 milp. IBEVI(hepk, Gadfemmol) and 2-bromo-1-(2,3-

.. 1 V-net hyl norphol | ne 1] 7 | 1
i 5 R ERIELRE 8O0l hy STk 08 Y O s
stirrfP¥ &f obANEmpYates for Q6gx. m% sm@taﬂﬁeﬁnﬁm unber dtioedmiressure and the
was renoved under reduced pressure, e r e_was
rosi Al aer Y NEG 3L P e BASkeH A 506 MFCH 156 0.1M
amrr%rrgxln)n’accy,@{e%ruffgggs dhent I I'Fa]pdfyﬁjaau&l@ Fere pooled and most of the MeCN

was removed under reduced pressure. The residue was extracted with EtOAc and the organic

layer was washed with brine, dried over MgSO4 and concentrated. The title compound was

obtained.
TH-NMR (CDCI3, 400 MHz): 8 1.4 (s, 9H), 3.2 (t, 2H), 4.0 (d, 1H), 4.1 (s, 2H), 4.4 (s, 2H),

4.6 (t, 2H), 4.8 (d, 1H), 6.7-6.9 (m, 4H), 7.1-7.3 (m, 6H), 7.3-7.4 (m, 1H).

{4-[(2R,3R)-3-[2-(2,3-Dihydro-benzofuran-ﬁ-yl)-2-oxo-ethylsulfanyl]-1-(4-ﬂuor0-
phenyl)-4-oxo-azetidin-2-yl}-phenoxy}-acetic acid.



Lid (330 ng, 7.78 nmol) were added and the reaction
m xture was stirred overni ght. Additional

wao eioettsirb@mi ne (50 m, 0.36 nmol) was added anBICT/BE2006/000765
reaction m xture was stirred overnight. The reaction
mxure was diluted with waté-and MeCN and the
solution was purified wth preparative HPLC on a C8
colum. A gradient fron120 to 92 @6NECN in 0.1 M

used

{4- [(?Bc?@é@d[zp&ésg’my R A R R Sthey 28 er T aheny-4-
|

oxo AL e IE) L RRd PEREBLARI g R TR dsoe

in foithie apllda(g asl vaedehs spdatict web siimbdtftnelfoirtgawmtterplbﬁmtermﬁhe solvent

conce tr ted, The re3|d
S was AEECHPS AP FSFBGHN PROSUE F15 P Pt B e B ThC soluion
was \'f?‘éd)ﬂ%\)\ﬁﬂlqgat%d tﬁ@ﬁ%n@@ﬁtrated Ql(d%grefdﬁf_?)d:’ﬂf%ssgrleo’(r?@ regzsliiibue was
freez8-dgigd ftom Mele/Watbstc(give ma)tltlemozwovmd IH), 4.46-4.51
(m 2H), 4.52 (s, 2H), 4.79-4.83 (m IH), 5.06 (d,
IH), 6.67 (d, IH, 6.97-7.05 (m 3H), 7.12-7.19 (m
mmmm sboaxz}l(zma 32i® (t z"ﬂ)3712(4d4362ﬁ91,, 319, 897 ((h 2H) .65 (s, 2H),

10 5.15 Wlﬂ) 68@ @% (m,ﬁﬁa%lbé’ﬁidmﬁﬁi 6397 P7 & dHdred A7 47 (m, 1H).

sol ution of

bronmo( 2, 3- di hydr o-1 - benzof uran-6-yl ) magnesi um
(prepared from 6-brono-2, 3~ di hydro- benzofuran (2.50
g, 12,56 rnnol) and My (0.336 g, 13.8 mmol )) in THF

. (10 nm.) was dropwi se added.to a solution of acetic
anhydride (2.40 nmL, 25.4 rnnol) in Et20 (10 nL) held
at -78 0C. The reaction mxture was stirred at -78C
for Ih before the tenperature was- allowed to reach
-100C over a period of Ih. The reaction m xture was
guenched by the addition of NHAC1l (aq, saturated, 20
m.) and the resulting m xture was extracted twice with
Et 20 (2x10 nL). The organic extracts were pool ed,
washed with NaCH (aq, 5% 10 nL) and brine (10 nlL),
dried over MgpSOH and concentrated under reduced
pressure. The residue was purified by preparative HPLC
using a gradient of 20-50% MeCN in a 0.1 M anmoni um
acetate buffer as eluent. Freeze-drying of the pure
fractions gave the desired product. 1H NVR (CDC13, 400
MHz): d 2.5 (s, 3H), 3.2 (t, 2H), 4.6 (t, 2H), 7.5-7.7
(m 3H).




2-Brono-1-(2, 3-di hydr o- benzof ur an- 6-yl ) - et hanone Br
(0.36 M, 7.01 nmvol) was added dropwi se to a stirring
wa@etoati3me of | - (2, 3-di hydrobenzof uran- 6-yl) - eP¢TEHBERD86/000765
(1.13 g, 6.97 nmmol) in MeOH (20 nL) held at 00C. The
reaction mxture was slow y"&l1owed to reach room
tenperature. After 3 h, the reaction was quenched by
the addition of NaHCO3 (aqg, saturated)(until pH=8).
Most of the nethanol was renoved under reduced
pressure and the residue was extracted twice with
Et OAc (2x20 ni). The organic extracts were pool ed,
1o oSERHA D B NG S Thbae £ LELR YR BTy BEhodiied within the
5 realipslbf fhieégveltionvapahainveatitiPls@GotBinitgd to partclil ardmbwfdiments.
40-70% MeCN in a 0. 1M anmmoni um acet ate buffer as
el uent. The fractions containing the desired product
AbsYBSiforP00! ed and nost of the MeCN was renoved
educed pressure. The residue was extracted with
Et OAc (2x20 nlL) and the conbi ned organic | ayers was
washed with brine, dried over M\gSO4 and concentr at ed.
The obtained was finely washed MeCH to give the title

10 AbsGﬁHBQ 69&1}6 céﬁpbh@s(o@@&%ﬁna GIQGzaMééﬁed ifla ©a8&2(cklls AidHel

, .24-7.36 (m 2H),
(Gas;roq:gtemlgg 8&9 9 736)
{4-[ (2R 3R) - 3- [2 (2, 3- D hydr o- benzof uran-6-yl) - 2- oxo-e
t hyl sul fanyl]-1-(4-fluorophenyl) -
4- oxo-azetidin-2-yl]-phenoxy}-acetic acid tert-butyl
ester Trij nhpn\/l nhncnhl ne (:r ny 0191 nrrml\ Was

Coraprindl @b a sol ution of {4-[(JFEBRyvaluq 4.

fl uoro-phenyl)-3-(3-nitro- pyr%gb I&,sabdlsulfanyl)-4-ox
o-azeti din-2-yl]-phenoxy}-acdtic acid'tert-butyl ester

Exap#fl®1ng, 0.179 nmol) in acetdredsvater (3 nl/0.5 nL) at

j - was-—stirredfor 15 mp—
The sol vent was renoved under reduced pressure and the

15 resi due was dissolved in DCM (3 nL). Et3N (75 ni,

0.534 muol) and 2-brono-I-(2, 3-

di hydr o- benzof uran-6-yl ) -et hanone (91 ng, 0.377 muol)

were added and the solution was stirred at room

tenperature for 16 h. The sol vent was renoved under

reduced pressure and the




residue was purified by preparative HPLC using a
gradi ent of 40-80% MeCN in a 0.1M amoni um acet ate
whegobas77ac el uent. The pure fractions were pooPEHSER06/000765

nost of the MeCN was renoved under reduced pressure.

The residue was extracted wi®n Et OAc and the organic

| ayer was washed with brine, dried over MgSO4 and
Claimencentrated. The title conpound was obtai ned. 1H NWR

13, 400 MHz): d 1.4 (s, 9H), 3.2 (t, 2H), 4.0 (d,
IH, 4.1 (s, 2H), 4.4 (s, 2H), 4.6 (t, 2H), 4.8 (d,

1. ”’:&'coﬁlpgﬁﬁsdgff(ommlﬂﬁ): 7.1-7.3 (m 6H), 7.3-7.4 (m

{4-[ (2R 3R)-3-[2-(2, 3- D hydro- be@zofq@an §4yl)92 0X0- e
thylsulfad/l]-l-(4 fluorophenyl
Y4oxo azetqHin-2-yl ] - pno@

x agrd.\d- [ 2R, 3R) - 3- [ - Di hydro enz fura -ﬁ3ﬁl§ 2-
\,_oYo- ethiyl s I]-I uor o- phe yl) -
T oX®- tidi n-2- Wphenoxy} -acetic aC|d tert but yl

ester (77 ny, O 13 mmol ) was dissolved in formc acid

(3 nL) and theg %ol UNefigas stirred for Ih at room
t enper at ure. The sol w as renoved under reduced
pressure and the resi dve Was di ssol ved in DCM The
sol uti on was washed wth water and then concentrated
5 under reduced pressure. The residue was freeze-dried
fromMeCN water to give the ;ltle conpound. 1H NWR
(DMSO, 500 MHz): d 3.23 (t,{ 4.24-4.36 (m 3H),
4.57 (t, 2H), 4.65 (s, 2H), 5. 15 (d, IH), 6.86-6.93
(m 2H), 7.11-7.27 (m 5H), 7.30-7.37 (m 3H),
whergid2-7.47 (m IH).It will be appreciated by those
skilled in the art that the exanples may be nodified
within the realns of the invention, why the invention
10 X=-C3L,N0CH, IOH,t ef 03, fEws CELl, ar embodi ments. Absor ption
Absor ption of the conpounds of formula (1) was tested
Y=-Chkaodco- 2 cel |'s nodel (Gastroenterol ogy 1989, 96,

) Y1=—€I%)—brcb'al ms 1. A conpound of fornmula (1): (D wherein:

‘Wherein at least one of Y and Y is -CHy.;
R!=H, C, alkyl, Cs¢cycloalkyl or aryl;

15 R!is hydrogen, Cy.salkyl, Cs.scycloalkyl or aryl; wherein said Cy.alkyl may be optionally
substituted by one or more hydroxy, amino, guanidino, carbamoyl, carboxy, Cy_galkoxy, N-
(C-salkyl)amino, N,N-(C;.¢alkyl);amino, C;-Cs alkylcarbonylamino Ci.6alkylS(O), wherein
ais 0-2, Csgcycloalkyl or aryl; and wherein any aryl group may be optionally substituted by
one or two substituents selected from halo, hydroxy, Ci.salkyl or Cy.salkoxy;

20 R? and R® are independently hydrogen, a branched or unbranched Cy_galkyl, Csscycloalkyl or
aryl; wherein said C;.¢alkyl may be optionally substituted by one or more hydroxy, amino,
guanidino, cyano, carbamoyl, carboxy, Ci.salkoxy, aryl Cy.salkoxy,(C1-C4 alkyl);Si, N-
(C1-¢alkyl)amino, N,N-(C;.¢alkyl)amino, C1.6alkylS(O),, , Cs.scycloalkyl, aryl or aryl Cy.¢
alkylS(O), wherein a is 0-2; and wherein any aryl group may be optionally substituted by one

25 or two substituents selected from halo, hydroxy, cyano, Cigalkyl or Cy.salkoxy;

R'is hydrogen, C;.¢ alkyl, or arylCy_s 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;



X= -CH2-, -CH2 CH2-, or -CH2 CH2 CH2-; Y= -CH2- or O
Yi=-CH 2- or O Werein at least one of Y and Y1 is
wo aigA377pl= H, Cl-6 al kyl, C3-6cycl oal kyl or arPgI/SEFR16/000765
i's hydrogen, Cl1-6al kyl, C3-6aycl oal kyl or aryl;
wherei n said Cl-6al kyl may be optionally substituted
5 hy dr 0x ani no, ani di no, car hanoyl
R 1? asre%gt)%d/ ?{Oﬂﬁ%g’l IE%Q(yc,yai}(Q, h(}’%@i% SF e ﬁzggargoﬁ, sutf&iamoyl, Ci.¢alkyl,
C1.4aVeok 1€ falkayibyl 2@ ialienodbx & SIS RRREY, INAL (O calkc i
Cl- 6al kyl %S\ﬁ) a wher ei nﬁa fgv-g‘?g%é@mycl oal(ggfa o};l)zammo’
CrgfpnoylaminoaelCaistik sgarbanyaylg, o malicyDe adiatrioyh &) lsatkylS (O),

DSt b bst,i tuents sel egted from
e S e Ea RO R na re' ar e
N,N-(Cleplpldsnltphymbyld eady@heren Dhia0chedrar  unbranched
a%{ 6al kyl., .C3-6cycl oal kyl or aryl; wherein said

or ?68?%§11°% RPN $3n BOIVRIC iobkte of suela B3lt oheprodrugthereof.
hydr oxy, am no, guanidi no, cyano, carbanoyl, carboxy,
Cl- 6al koxy, aryl Cl-6al koxy, (C-C4 alkyl)3Si, N

- 2. A ompuind pf famuto(12):V, - ( ClL. 6al kyl ) 2ani no,
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Cl-6al kyl S(O a , C3-6cycloal kyl, aryl or aryl Cl-6
group may be optionally substituted by, onepger gasvo
substituents selected from hal o, thydr éxy, CIiyan y

j : -6 kyl ,
x”oryarW Cl-p al kyl ; wheFeMy orna rhg
i wherein R4 and! R2 Hsorm a
hg_wi/th 2-6 cé&rhop”atefrs; R>5 i;s sel ected om hal o,
Cl- 6al kyl , Ci- &l- 6al kanoyl , Cl1-6al kanoyl oxy,
-(C 1-6al kyl ) am no, L Cl. 6al kyl ) 2am no,
Cl- 6al kanoyl am no, , = 6al kyl) 2carbanoyl, CI1-
AKCwal ky”~sul phanoyl and L -(C.1-6al kyl) 2Sul phanoyl ;
and wherein nis 0, 1, Bor 3;

al kyl S(O a, wherein a is 0-2; and wherein any aryl
¢l- 6al kyl OH C1-6al koxy; R4 4s hydrog
R d ma
nitro, cyano, h¥£r. y, carboxy, carbanoyl, sul phanoyl,
all Gyl S(O wherein ais o & Cl-6al koxycarbonyl,
wherein:

X=-CH;-, -CH, CH;-, or -CH, CH, CH,-;

Y=-CH,- or O;

Y;=-CH;- or O;

Wherein at least one of Y and Y; is -CH,_;

R'=H, Cy4 alkyl, Cs.scycloalkyl or aryl;

R'is hydrogen, Cy.salkyl, Cs.scycloalkyl or aryl; wherein said Cr.salkyl may be optionally
substituted by one or more hydroxy, amino, guanidino, carbamoyl, carboxy, Cy.salkoxy, N-
(Cyialkyl)amino, N,N-(Cy_salkyl),amino, C;-Cg alkylcarbonylamino Cj.salkylS(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, C;.¢alkyl or Ci.salkoxy;

R? and R? are independently hydrogen, a branched or unbranched Cr.salkyl, Cs.ecycloalkyl or
aryl; wherein said Cy.alkyl may be optionally substituted by one or more hydroxy, amino,
guanidino, cyano, carbamoyl, carboxy, Ci.salkoxy, aryl C;.¢alkoxy,(C1-C4 alkyl)sSi, N-
(Ci-salkyl)amino, N,N-(C.¢alkyl),amino, C1-6alkylS(O),, , Cs.6cycloalkyl, aryl or aryl Cy
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or a pharmaceutically acceptable salt, solvate,
sol vate of such a salt or a prodrug thereof. 2. A

w@ 0vpasirtge of fornmul a (12): (12) wherein: X= - QMFSE20@HAR0765
CH2-, or -CH2 CH2 CH2-; Y= -CH2- or O Yi=-CH 2- or G
Wierein at | east one of Y an®2v1l is - CHe- ;. Rl= H,
Cl-6 al kyl, C3-6cycloal kyl or aryl; Rl is hydrogen,

alky@R(BGa Ivdhyfe;n £8-B2yaidoeliecgih any agyl groupwsrte optivaltl substituted by one

or 1Yy A B onis N0 GORHRN e Dby oot oty ©

R* iy B0y s a1, b hyf@ fabyl.am no, 1V,
! (}(131 éﬂ llé‘ ?%gm noyﬁ%6 Cyal kyl car bonyl am no ,
whe@in 83 Iahgl' @)y farmiaeing witta37<atbod, at@Bs eiwheyeinRy) andR> may form a
mh rein any aryl group may be optionally
nngsvgﬁ%%é d #Y*bne or two substituents sel ected from

R® b @élébtechﬂf%% nftde, @ddey hy &bxpcaﬁﬁlxy Qaybantdd, %ﬁlﬂ)hﬁi%oﬂr €,.salkyl,

i ndependent |y 6%/:ldro gen, a branched or unbranched
Ci. s@i:ozssalmyalkar@sfl ys@lk@myl%y, O (Garsglkyl) swhimo eV V-6 sdlk yl),amino,

T R e O

wheﬁeln 5&4 (B( WX,,Cl%ﬁNtbx@hr‘tﬁﬁh&K chl(sﬂky%lﬁidmﬁy) abl , N

yl)am nog, I V- (C1- yl) 2am no,
NN@@J&&kYJW@P@m%W&HdW@BWCF%I k%lor?’aryl or aryl
a@?ﬁ whefeld

or ag c;b%tucgﬁ%c@eggbopt Itoéd]m@eii ISty ggeﬁftsgx{hg% 3 rgot r#éo%‘rpg ttf\ll%eof.
subst Ituents selected from haI o, hydroxy, cyano,
Cl-6al k or . C-6 Ikoxy R4 is dr Cl-6 al kyl,

3. A&DHWP%:?CC@I‘QP%W éP%?‘nWlF?\?elﬁ% ﬁ%gmay forma ring
with 3-7 carbon atoms and wherein R4 and R2 may forma
ring wth 2-6 carbon atons; R5 is selected from hal o,

4. Ardompound geavoding yaielaixy 1 oc 2rwlesrgin Xabheblyl., sul phanoyl ,
Cl- 6al kyl

5. A compound according to claim 1 or 2, wherein X= -CH,; CH,CH;-.

6. A compound according to any of the preceding claims, wherein,
R'is hydrogen;
RZand R® are hydrogen or a branched or unbranched C,.galkyl; wherein said C;.¢alkyl is
substituted by Cz.¢cycloalkyl, aryl or amino;
R*is hydrogen.

7. A compound according to any of the preceding claims wherein,

R is hydrogen;

R%and R® are hydrogen or a branched or unbranched C;_salkyl; wherein said C;.galkyl is
substituted by Cs.¢cycloalkyl;

R*is hydrogen.

8. A compound according to claim 7, wherein,

R%is hydrogen and R’is tert-butyl.
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Cl1- 6al koxy, Q eal kanoyl, d - al kanoyl oxy, -(C
1- 6al kyl )am no, JV,i V-(Cl-6al kyl)2am no,
w@r@ahkamoyl am no, i V- (CLl-6al kyl ) carbanmoyl, L P&F/SE2006/000765
Q eal kyl ~car banoyl , C1- 6alkyg§§C» a wherein ais 0O to
2, C1-6alkoxycarbonyl ge ky~sul phanoyl and L -
Ci . eal kyl *sul phano ; and wherein nis 0, 1, 2 or 3;
9. ‘AOFOIBP?}H‘&r%@éH{&téﬁraW Tapberimbl e salt, sol vate,
2 8l a s 0
RS S Gl RStk AL ISR o diens
4. A conpound accordl ng to claiml or 2, wherein X=-CH

A compound according to claim1l or 2,
10. %w‘é%l%?%ns’(m%ﬁ%? the erCCﬁe%eéﬁl;@aawvl@@@r ding to
Rsﬁwle@tfed%?nﬁﬂ&?ﬁé%rrfﬂm% ims, wherein, Rl is hydrogen;

are hydrogen or a branched or unbranched

Q‘al kyI V\/nerel n said Cl-6al kyl is substituted by
cl oal k aryl or, amino; R4 is hydrogen. 7. A
1L % aeg%%q%dﬁéX?sgngwof t he precedi ng cl ai ms
N-({IRRRI3R)-3RI21(3 304885 L2 9&12;1 -
(%mgnchegl cE)?[ (braﬁjc;:hed (gf%ggﬂ%yﬁy’f‘) hfi ein Hﬂlo}al -
ﬂuowm@aYWromgz@@m&yﬂ]@hwwa@sﬂ)gtwlmykmb R4 is

R By ST TGRS0, L2 S Dl
ﬂuom;ﬁmnylb-ﬂgﬂo@zétidm myﬂph&m&%détyl)%gydyﬁb @yﬁﬁﬁg&ﬂ]ﬁeﬁjen%mnme and

wherein said yl" 1's Substitutéd

N- ({:43/'-((5%138% éx{y[(ZR ong))-2A42 3%@@1—@@@@@@ b2 -duygroxfyethithio }-1-(4-
ﬂuopcfﬁﬁofr?ﬂ?] g%gghﬁtﬁﬁr Zﬁ/glﬁfl&io'%y}ﬁ%tﬁ)%lﬁ% § ghetxr P'B-alanine ammoniate;
N-({4-[(2R,3R)-3-{[(2R or S)-2~(2,3-dihydro-1-benzofuran-5- -yD)-2-hydroxyethyl]thio }-1-(4-
ﬂuorophenyl)—4~oxoazetidin—Z-yl]phenoxy}acetyl)glycyl—3-methyl—D—valine'
N-({4-[2R,3R)-3-{[(2R or §)-2-(2,3-dihydro-1-benzofuran-5- -yl)-2- hydroxyethyl]thlo} 1-(4-
fluorophenyl)-4-oxoazetidin-2 —yl]phenoxy}acetyl)glycyl-D-vahne

N-({4-[2R,3R)-3-{[(2R or S)-2—(2,3—d1hydro-1—benzofuran—S—yl)-2-hydroxyethyl]thio}-1—(4-
fluorophenyl)-4-oxoazetidin-2-yl]phenoxy} acetyl) glycyl-4-cyano-D-phenylalanine;
N-({4-[2R,3R)-3-{ [2—(2,3—dihydro-1~benzofuran—5-y1)-2—hydroxyethyl]thio}-1-(4-
ﬂuorophenyl)-4—oxoazetidin-2-y1]phenoxy}acetyl)glycyl—N6,N6-djmethyl-L-lysine;
N-({4-[2R,3R)-3-{[(2R or S)-2~(2,3-dihydro-1-benzofuran-5-yl)-2-hydroxyethyl]thio } -1-(4-
fluorophenyl)-4-oxoazetidin-2-yl]Jphenoxy } acetyl)glycyl-3 -methyl-D-isovaline;
N-({4-[(2R,3R)-3-{ [2—(2,3-dihydro-1-benzofuran—5-yl)—2—hydroxyethyl]thio}-1-(4-
fluorophenyl)-4-oxoazetidin-2-ylJphenoxy }acetyl)glycylglycine.

12. A compound of the (XVI):
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11. One or nore conpound choosen from
V- ({4-[(2i?,31?)-3-{[2- (2, 3-di hydr o-| - benzof ur an- 5-yl

w0 2@ehytiv©xyet hyl Jt hi o} -1 - (4- PCT/SE2006/000765
fl uor ophenyl ) - 4- oxoazeti di n- ?94yl ] phenoxy} acetyl ) gl ycyl
-D-lysine; iV-({4-[(2,3
R) - 3-{[ 2-(2, 3-di hydr o-I - benzof ur an- 5- yI ) 2- hydr oxyet hy

| ]1thio}-I-(4-
mqwl ) gl ycyl
2R 3R) -

f 1 uor ophenyl
3-di hydr o-1 -benzof uran-g as- hydr oxyethyl Jthio}-I-(4

- 4- oxoazet i di n- 2- y

f1 uor ophenyl ) - 4- oxoazet (Xivn- 2- yl ] phenoxy}acetyl ) gl ycyl
-3-nethyl-D-valine; iV-({4-[(21?,3i?)-3-{[(2R or
5)-2-(2, 3-di hydro-1| - benzof uran-5-yl)-2-hydroxyethyl ]th

gl - (4-
H%or ophenyl) - 4- oxoazet i di n- 2-yl | phenoxy}acetyl) gl ycyl
-D-valine; iV-({4-[(2i?,3i7?)-3-{[ (2R or

X“%E{zT(f?:EP(%h dr%ﬁ &Sné uran-5-y|)-2- hydr oxyet hyl ]t h

Y=tturqrienyl ) - 4- oxoazeti di n- 2-yl ] phenoxy} acetyl ) gl ycyl
-4- cyano- D phenyl al ani ne; :
Y1=I-QH(2{QIT(P,(2| , 32?)-3-{[ 2- (2 3-di hydr o- | - benzof ur an- 5-yl

ethyl
%’ Tliot pz}wse?]% N llbéglé?}e %’r’n-z-yl]phenoxy}acetyl)gI ycyl
-ivV 6 V -di rrethyl L-lysine; N ({4-[(2R 3R -3-{ [(2R or
S)-2-(2, 3- d|h dro-|-benzof uran-5-yl ) - 2- hydr oxyet hyl ] t

R! lﬁuhéﬂinolger( Krsrlkybriopredgalivlar sdazet i di n- 2- yI | phenoxy

R’ é?@g&%«? ﬁrgl;y@é, ﬁgo FF%@/ by%’ %ﬁ? o o'x9 ¢ bear?lzoc}/il ug> aglo% Ci.salkyl,
C.aaldoy glr Oppikahygl ] Chdatanbylody, N- (C1 ¢alkyl)amino, N,N-(Ci.salkyl),amino,

Cu ARy PGy Y i BT ooyt A s Gt R o Derey, CraalkyIS(O),
whéééz}{l_a?ls giféf_h)c\!éfa\ﬁ%rﬁy%rbaﬁyl, X alkyl) B Shigy1 an @7 - CH2 CH2
N,N-(C,.galkyl);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.

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.



Yi =-CH 2- or O Werein at least one of Y and Y1 is
-CH2-; 10 R1 is hydrogen, Cl-6 al kyl, C3-6cycl oal kyl
w@eo0any1796 RS i s sel ected from halo, nitro, cyaPOI/SE2006/000765
hydr oxy, carboxy, carbanDyI éulphanoyl, Cl- 6al kyl
C1- 6al koxy, Cl1-6al kanoyl, al kanoyl oxy, -(G
-6all cyl)arnnmo, ,L Cil- 6a| kyI ) 2am no,
15. 8im&hok fondnehtamg orprevevtigC ] fwikgrs) disgas@omyprising the administration of
an elgf\éf:téveoa%%(ap lo}( %Jiczrééc? : amgé'p%gé 9{61}? !)rll(é/ ét‘%ﬁa??ns% t(l)slzvédgeelrr%rﬁqmal in
need ¥refdol- 6al kyI ) sul phanoyl and |,
- (C1- 6al kyl ) 2sul phanmoyl ; and wherein nis 0, 1, 2 or
3, R7 is an hydroxy group or a Cl-4 al koxy group. 20
thod.of treati.n reventi
5 16. & e Bh R VR PR R oY iRt FHGR BpSi e
admedikesion\tF af BEtiveGimciin€ 6MPEIHISbuAE GBEHHIING td MnyPene c%@alﬁfs 1to12
claims 1 to 12 to a mammal in need thereof. 14.
to appanyeel iBfeed bgtephg or preventing at her oscl er osi s
conprising the admnistration of an 25 effective
anmount of a conpound according to any one of clains 1
17. Aghiéndosuticarformalation cbﬁ%ldisfﬁbarceﬁfpoﬁf? aotoriigechnfy@he of claims 1 to
.treating ar preventin zhei ner i sease conpri sing
10 12 if RN ATy RhgrmersutipallACErRtalle Al vaive GHpenst anglor carricts
compound according to any one of clainms 1 to 12 to a
manmal in need thereof. 5 16. A nmethod for treating or
18. Arcowdirtatiog of hobmpowrdudccarsingrp domahls (Hror €2 with aiPPIARyalpha and/or
t he adm nistration of an effective anbunt of a
SAMMAALIIY according to any one of claims 1 to 12 to a
manmal in need thereof. 17. A pharnmaceuti cal
formul ati on conprising a conpound accordi ng to any one
15 19. éfcombinatien of a gompounl degorging teformaulal) pr (12) with an HMG Co-A
red%%?%@?@%tﬁl cally acceptabl e adjuvants, diluents and/or

20. 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

20 are, unless otherwise specified, as defined in formula (I)) comprising any of the steps of:

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

OH
Y OH
>(\
Y@K/ S
N .
T

RS

(n

25 with a compound of formula (IIT):

R4
0o R! | 0
L\)J\N)W/N><U\OH
H L % we



18. A conbination of a conpound according to fornula

(I') or (12) with a PPAR al pha and/ or ganma agoni st. 15
wa006A3T086OI nati on of a conpound accordi ng to POT/EEA086/000765

(1) or (12) with an BDVIG Cg- A reductase inhibitor.

20. A process for prepari ng9z§'con'pound of formula (I)

or a pharmaceutically acceptable salt, solvate,

sol vate of such a salt or alf)odrug thereof which

process (wherein variable groups 20 are, unless
whergindeisg digplagsablera®; as defined in formula (1))

IS} f: P 1 ti
Pro e R B B9 1 25 i th & compound of

formula (I111):(H) wherein L is a displaceable group;

Process 2) reacting appaci d of forrrulaé}l\/): (1V) or
an activatetNderfvatipye thereof; swth-a nepgf
formula (V): 3 3): ] an acid of
formul a (W3 an as{iva deri vati ve thereof,
with an am ne © ormula (V1)L (VIl1) Process 4):

reduci ng a conpound of forgaraN(V :(M11) Process
5): reacting a conpound of formi X): (IX) with a
conpound of forrmula (X):

R5

5 | av)
or an activated derivative thereof; with an amine of formula (V):

Ré

R' l 0

HZNWOH

O R2 RS
V)
~ Process 3): reacting an acid of formula (VI):
0o R
OH : 0O \/U\ OH
y Y N)\”/
\ S H o)
Y1
N
° L

10 R®

(VD
or an activated derivative thereof, with an amine of formula (VII):
R4
| o
HN
OH
R?2 Rs

(VID)

15 Process 4): reducing a compound of formula (VIII):



(X) wherein L is a displaceable group; Process 6):
reacting a conpound of forrmula (XI):(Xl) wherein L is
w@2ebapl7aceabl e group; with a conpound of for neCESE2006/000765
(XI1): (XIl) Process 7): De- eri fying a conmpound of
formula (XI11) (xip) wherein-the group CCOOR is an
ester group.
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Process 5): reacting a compound of formula (IX):
R4
0o R! | 0
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O\/U\N)\H/ )%LOH
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N
o
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5 IX)
with a compound of formula (X):
Y OH
A
' L
Y;
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wherein L is a displaceable group;

Process 6): reacting a compound of formula (XI):
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wherein L is a displaceable group; with a compound of formula (XII):
Y OH
X
| Y: SH
5
(X1I)

Process 7). De-esterifying a compound of formula (XIIT)

Ré
: o R l O
" PH 0\/U\N/k”/ N)<U\0R
\YTD/LS H 0 % m

N
O O\
RS
10
(XIID)

wherein the group C(O)OR is an ester group.



