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Pyrrole-2,5 -dithione derivatives as Liver X receptor
nmodul ators. Field of the invention The present
wonvesnsan rel ates to certain novel, substitutedT/SE2004/001115
5-t hi oxo-1, 5-di hydro-2/f-pyrrol- 2-one and
l'i/-pyrrole-2,5-dithione derilvatives, to processes for
preparing such conpounds, to their the utility in
modul a{}eR- 05 dRHBhE dérivaavePRd ivatE péepior odalatoxs.
Receptor (LXR) a (NRLH3) and/or b (NR1H2) and in
treating clinical conditions including cardiovascul ar
di seases such as atherosclerosis; inflamatory
di seases, Al zheiner ' s disease, |lipid disorders
Fitld\oskhepindeiioas) whet her or not associated with insulin
resi stance, type 2 diabetes and other manifestations
of the metabolic syndrome, to nethods for their
Thetpseseptinyertianselagasdo certaim ap yrhcubstitated Sdhm@ﬁ 3-dthydro-2H-pyrrol-

n ipve
2R Rl SREPERP L, 0 PR Y R pBfbaing such compounds,
toldiEMs uéifitysin rhdthilatRnef mﬁélbﬁﬁtoﬁﬁoﬂéredbptefsﬂﬁver X Receptor (LXR)
dysl i gl dem as, are causal of atherosclerosis and

o éIBRéH Lo QMR Hil\emd du frasting isieabequavivns indinding cardiovascular
dlgeag' %%?ugh 5 atﬁé}gsc%rog emﬂ'%ln& at rllf g s&t&e? q%e%?jgr S Hlsease lipid
PRau raltze tres and reach

diguraéstal BRiipidemial whethet 6 rdﬁusbémleﬁ@wﬂﬂi&lmﬂﬁﬁremk@ﬁée type 2 diabetes
studi es show that statins reduce |ow density

and; g mpngfestationsigf Yhemgiphelicesygiromie, zsms@%i%lm thejgtherapeutic use
y approxi mtely 30%
R P e S o R B PP eant.
effectively 70% of the treated cohort remains with
unchanged risk. This has pronpted intense research in
BR%LSRnd of a8 dnkin Ot her common abnormalities of |ipid
netabolismthat 1f efficiently treated could inprove
the results of current CVD therapy. The nucl ear
hor msimermeliegst afrcholedBroh ashfhtty anklehomepstasis.ahst s reﬂected as

iRl agavaehBbSPirSsf 8 Sysrrenfy sraiovascular
disAd @Y. qlhlse(ilgéagé(lstn@W fﬁé%@ Bﬂ?&ﬁﬁ ,préul&ﬁs ﬁfﬁﬁd@tﬂ"ﬂiz@g countries
casette transporter (ABCAI") and apoE as wel

angdheeaphing d@t@melnrw@l@h@ Ina@iuétﬁ ol d@/@l@ﬂng Ra5i98$. é\ﬁ@% @tudles show

Nt e R T —
rlsﬂieiﬁ $:bto)!1afyl e pts byeipproxihhiplyi 30%. (Wehilethéy treefitiol &ﬁdcﬁ‘fs@igmﬁcant

sport. In addition, LXR upregul ates | |£o rotein
effepwé@ég 7% qfithetreatejcohort remains withunchanged risk. This has prompted

intense research in order to identify other common abnormalities of lipid metabolism that

if efficiently treated could improve the results of current CVD therapy.

The nuclear hormone receptors LXR o and 3 use oxysterols as natural ligands. They
appear to act as cholesterol sensors with target genes that are required for cholesterol efflux
from macrophages, like ATP binding casette transporter A1 (ABCA1) and apoE as well as
gene products, like cholesterol ester transferase protein (CETP) and phospholipid transport
protein (PLTP), that are required for the function of high density lipoprotein (HDL) in the
reverse cholesterol transport. In addition, LXR upregulates lipoprotein lipase in liver and

macrophages, a function that may stimulate fatty acid uptake and very low density
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macr ophages, a function that may stinulate fatty acid
upt ake and very | ow densitylipoprotein (VLDL)
woeodesding. In the liver, LXR |igands seem t OPCT/SE2004/001115
stinmul ate the hepatobiliary secretion of chol esterol,
a pathway controlled by the 2BCG and ABCG8. The sane
chol esterol transporters appear to reduce chol esterol
absorption in enterocytes, therefore influencing total
lipapfdyeif (W1 BSY) esrdddnak Ancks Ti eEXRafhndd gemfto lstiiiulate the

stimulation could explain its remarkabl e
hepatobiliaryrseeistion ef ehalesigsplopepibivay consdleddy the ABGSE: and ABCGS.

R RS B Gl LT G, prcyes
thér@formmlﬂaam&ngtcﬂmc}b@dy tiodlestarnClenlamrce f Hiesé effeadh eﬁhXRcsuﬁmlatlon
whi ch Wasmte reted sul.t from reduced .hepati.c .
cogldlféa}?gbﬁ%w RITERTERS QUG PIRPGEIES GRYCY i §everal animal
mafipocytes Lafitte BA et al. (Proc Natl Acad Sci U S
A. 2003 Apr 29;100(9):54 19-24). Activation of LXR s
inproves glucose tol erance through coordi nated

REFAL B 00 BT AR RERES G b Bon R AR fere

re r&d%lﬁoﬁeasa BikbicabReraide irtfabfedRibeteOmbeaseusiEitvas iérPeeted to
reat nrent of denentias such as Al zhei ner s di sease,

respdirfy e geiced bersic g oupagsresisand Trepaseql glq@eses%@@sm jpgipocytes
£ e t t I
L DR RATRIUALS, AV 996l Ao, o0 AR Aypion o
LXR1setiptevet Bhicosendleraice shibingh drioadinged Mguhad:lbn wf gluesseahetabolism
LXR a and/or LXR b. Mre specifically, such an LXR
in higeR Angag#Post HFWE- enhances or inhibits the biol ogi cal
activities of LXR |If such a nodul ator partially or

conpl etely enhances the biological activities of LXR
WiO00i24 927 pacloses| pyorold- 2L5+didum“dgdn¢rs GSK-8dpebitéry end clained to be

ok SR BB, SE AR 2B SHE £ o

difefd! Heerb ﬁd"ﬁ@?bs’i‘foﬁ lth4% RO bHE Solils Revd-adivag a9 LXRSmodulators.
Description of The invention According to a first

aspect of the present invention there is provided a

THIR? uﬂﬁR%ocﬁﬁgtgP’l K ulsgcir ﬁ\!}é'in; Ilr:lfeadgl'a s%grla{ﬁlmolecule that modulates the

biological activities of LXR o and/or LXR B. More specifically, such an LXR modulator
either enhances or inhibits the biological activities of LXR. If such a modulator partially or
completely enhances the biological activities of LXR, it is a partial or full LXR agonist,
respectively. It is the object of the present invention to provide LXR modulators. Another

object of this invention is to provide LXR modulator compounds being LXR agonists.

Description of the invention

According to a first aspect of the present invention there is provided a compound of

Formula
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Formula | wherein: 5 Rl is selected from

phenyl (I -4C)al kyl wherein the phenyl is optionally
weubwstoosaas ed by (1- 4C) al koxycarbonyl or a gr obpT/4s£2004/001115

fornmula NRaRb in which Ra and Rb independently

represent H or (l-4C)al kyl; Beteroaryl (I-4C)al kyl

wherein the heteroaryl is optionally substituted by

(1-4C) al kyl or a group of fornula NRaRb in which Ra

and Rb independently ip3qgpresent Hhaor (1-4Qalkyl; or

a (I-6Cal kyl group which ;a;? nal |y substi t ut ed by

one or nore of the follow ng: fTyoro,
(1-4C) al koxycar bonyl , (I-§ jo or (I-3C)al koxy
optionally substltuted by“~one e fluoro; R2 is
phenyl; R3 is selected fron1phehy| i ndol yl or
benzofuranyl each optionally substltuted by one or is
nore of the follow ng: (I|-B&milkbnoyl, (I-4C)al koxy
optionally substituted by one or nore fluoro;
(1-3Cal kylthio; or a group of formula NRaR in which
wiRgeiand Rb i ndependently represent H, (I-3C)al kyl or
(1-3C) al kanoyl or Ra and Rb together with the nitrogen
atomto which they are attached represent norpholi no;

RXs s@leé@dfrol, %l'%ﬁleIA@)alhﬁ TRESH th&pﬂieﬁyl&@ Gp@drﬁhtf eub?s@htted by (1-

or _solvate thereof, or a solvat b of such a
4Qalkax FratRanyheyd SoERRE fcbwiadw fif whichpR Rk alfé?RFPdenﬂY

< S LTl

sublititiRied by (A dk Reorarmtolbofi fodeyple hlywhmbrlé‘saﬁdﬂ{ khdependently

reérlg_ A2 l k g@)ﬁlgymg 'éfe][e-%ﬁgﬁicg %rq)wﬁllcp 1WqunBIéy su%stltutelgi by one
or4hsig %?E&%Il&@ﬁ{g ﬁH&jB Mﬂ@ﬁ&oﬁ?&r@&yﬂ‘%@@@ﬁﬁﬁﬂﬁno or (1 -3C)alkoxy

appropriate w of the definitions, clainms
opivhat}i srrbatu@teddfylw@@rhm@ﬂnm ore or hereinafter. I n a
R{irg%@group of conpounds of formula I, Xis O In a
S group of conpounds of formula I, Xis S
R’ is selected from phenyl, indolyl or benzofuranyl each optionally substituted by one or

more of the following: (1-3C)alkanoyl, (1-4C)alkoxy optionally substituted by one or more
fluoro; (1-3C)alkylthio; or a group of formula NR’R® in which R® and R® independently
represent H, (1-3C)alkyl or (1-3C)alkanoyl or R* and R® together with the nitrogen atom to
which they are attached represent morpholino;

XisOorS,

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

The term heteroaryl means pyridyl, furyl or isoxazolyl each of which is optionally
substituted by one or more of the following: (1-4C)alkyl or a group of formula NR°R® in
which R? and R® independently represent H or (1-4C)alkyl.

Further values of Rl, R% R*and X in compounds of formula I now follow. It will be
understood that such values may be used where appropriate with any of the definitions,

claims or embodiments defined hereinbefore or hereinafter.
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51n athird group of conmpounds of formula | RL is
sel ected fromnethyl, ethyl, propyl, butyl,

wa 2005208416 f | uor oet hyl , benzyl, 2- net hoxyet hyl PCT/SE2004/001115
3-pyridyl methyl, 4-pyridyl methyl or
6- am no- 3- pyrldylnethyl R2 ¥4s phenyl; R3 is selected
from 4- met hoxyphenyl , 4-difl uoronet hoxyphenyl or
4- mor phol i nophenyl ; io Xis Oor S. In a fourth group

hpzfﬁfsﬁgﬂﬂplwéomf)oﬁrﬁfsmﬂf(ﬁlﬂulﬂ}dﬁCsel ected from nethyl,
ethyl, 2,2,2-trifluoroethyl, benzyl, 3-pyridylnmethyl
or 6-am no- 3- pyrldylnethyl is RR is phenyl; R3 is

- @Hﬁﬁ‘l i f1 uoronet hoxyphenyl
m%‘%%ﬁ&lﬁ%%?ﬁ?#ﬁ {)&y [ Sl% Xt % Ina fifth group
of conpounds of fornula I 20 Rl is selected from
ethyl, 2,2, 2-trifluorqgethyl. benzyl, 3-pyridylnethyl,
In@@%‘?ﬁf?“@“ﬁ?@?ﬁ%#@tfgwgﬁ is phenyl; R3 is selected
RY i Q@Ibé‘te&'%ﬁ@ﬁbfﬂ?@? @tﬂy] pﬂﬁﬁl fﬂu‘t‘ﬂ ) @tﬁ%ﬁ%ﬂﬁy |beﬁiy1 2-
4-mor phol i nophenyl ; In a sixth group
m@homﬂmmmmdﬁlmbthwhﬂrm’rndylmethﬁ cgék@nme@-wrtdﬂrn@thmlyl
Rﬁth 2,2,2-trifluoroethyl, 2-pyridylnmethyl,
B%‘Mw methyl, 4-pyridyinethyl: R2 is phenyl: 30 R3

R"' 18 s8lettes fdeh i—hfélﬂﬁ(ﬂwpﬁdnﬁp MYQﬂﬁMhetﬁéxyphéﬂdeSr éﬁrﬂoﬂpkﬁ)lmophenyl
sevent h group of conpounds of formula I Rl is selected

X1y @mr B- net hoxyet hyl or 6-ani no- 3- pyri dyl et hyl ;

In a fourth group of compounds of formula I

R is selected from methyl, ethyl, 2,2,2-trifluoroethyl, benzyl, 3-pyridylmethyl or 6-amino-
3-pyridylmethyl;

R*is phenyl;

R’ is selected from 4-methoxyphenyl, 4-difluoromethoxyphenyl or 4-morpholinophenyl;
XisOorS.

In a fifth group of compounds of formula I

R is selected from ethyl, 2,2,2-trifluoroethyl, benzyl, 3-pyridylmethyl, 6-amino-3-
pyridylmethyl;

R%is phenyl;

R’ is selected from 4-methoxyphenyl, 4-difluoromethoxyphenyl or 4-morpholinophenyl;
Xis OorS.

In a sixth group of compounds of formula I

R! is selected from methyl, ethyl, 2,2,2-trifluoroethyl, 2-pyridylmethyl, 3-pyridylmethyl,
4-pyridylmethyl;

R? is phenyl;

R’ is selected from 4-methoxyphenyl;

XisOorS.
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R2 is phenyl; R3 is selected from 4-nmet hoxyphenyl or
4-di fl uor omet hoxyphenyl; X is O or S. The conpounds of
woansoss1b have activity as nedi canents. |n paPCi/sB@/001115
t he compounds of formula | are LXR agonists.
Specifically the present i nvéntion provides a conpound
sel ected from
| - (2- Met hoxyet hyl ) - 4-[ (4- met hoxyphenyl ) am no] - 3- phenyl
In-225elitR ¥ Eoup, o cdhpyaide-of fiul Pl - 2- one;
1 (2- Met hoxyet hyl') - 3-[ (4- met hox %/phenyl ) am no] - 4- phenyl
1s lselsgted dtom %n@t@nwﬁhah@r 6-amino-3-pyridylmethyl;
ﬁ’bt hoxyphenyl ) am no] - 3- phenyl -
1'tdi n-3-yl net hyl ) - 5-t hi oxo- 1, 5-di hydr o- 2H~
R?Ji\grsélabte& frone4-methoxyphenyl or 4- dlﬂuoromethoxyphenyl
{)(4 Met hoxyphenyl ) am no] - 4- phenyl -1 - (pyri di n- 3-yl net
Xpy YIS pyrr ol e- 2, 5-di t hi one;
4-[ (4- Met hoxyphenyl ) am no] - 3- phenyl - | - (pyri di n- 4-yl met
hyl ) - 5-t hi oxo- |, 5-di hydr o- 2Hpyrrol - 2-one;
Tig> c[o(nlpq\mdmcﬁcfy)phe]a}l Ihpesvaatio]ty 4s pledivginents. In particular the compounds of

1-(p t hyl ) - 1H pyrrol e- 2, 5-di t hi one;
fofmgﬁﬁ dfﬁﬂﬁ(%%ﬂg{shoxyphenyl ) ani no] - 3- phenyl - 5- t hi oxo- |
, 5-di hydro 2H pyrrol - 2- one;

I - Butyl - 3-[ (4- net hoxyphenyl ) am no] - 4- phenyl -1 H-pyrrol e
Spepifga y thqq niesent invention provides a compound selected from:

T e T e
py’ﬂrdl(ZélmM;t hoxyphenyl ) am no] - 4- phenyl -1 -(2, 2, 2-trifluoro

| H pyrrol e-2,5-dithione;
Reaataeman (34L(ﬁ-éww@h@waw%ph@ybwwo@ 24 stone;
S ey e B gy g 258
pyero2-25emt; t hi one;

3—f(21,[51\(/181ihf|\{§¥;518x hen i’%ﬁ%ﬂ]ﬁgyglr}é p_yrl : bg—'yin%étl?ﬂ?—qﬁ-ﬁysrfotlg—iz%)-(&fhione'
4- F(ﬂ,[MémUEyﬂlﬁﬁMMiﬁﬁiM] -3 phbmal - épyﬁﬁinhznyhﬂetHil?-BMhrokbll-Sluﬂl&ero 2H-

di't hi one;
MYIOE-QI'@HG 4-[ (4- met hoxyphenyl ) am no] - 3- phenyl - 5- t hi oxo- |

R L R o e e e e e s
1-Bétyd-4di(4-medtiexyphenyl)amino]-3-phenyl-5-thioxo-1,5-dihydro-2H-pyrrol-2-one;
1-Butyl-3-[(4-methoxyphenyl)amino]-4-phenyl-1H-pyrrole-2,5-dithione;
4-[(4-Methoxyphenyl)amino]-3-phenyl-5-thioxo-1-(2,2,2-trifluoroethyl)-1,5-dihydro-2H-

IS (p@lén

pyrrol-2-one;
3-[(4-Methoxyphenyl)amino]-4-phenyl-1-(2,2,2-trifluoroethyl)-1H-pyrrole-2,5-dithione;
1-Benzyl-4-[(4-methoxyphenyl)amino]-3-phenyl-5-thioxo-1,5-dihydro-2H-pyrrol-2-one;
1-Benzyl-3-[(4-methoxyphenyl)amino]-4-phenyl-1H-pyrrole-2,5-dithione;
4-[(4-Methoxyphenyl)amino]-1-methyl-3-phenyl-5-thioxo-1,5-dihydro-2H-pyrrol-2-one ;
3-[(4-Methoxyphenyl)amino]-1-methyl-4-phenyl-1H-pyrrole-2,5-dithione;
1-Ethyl-4-[(4-methoxyphenyl)amino]-3-phenyl-5-thioxo-1,5-dihydro-2H-pyrrol-2-one;
1-Ethyl-3-[(4-methoxyphenyl)amino]-4-phenyl-1H-pyrrole-2,5-dithione;
1-[(6-Aminopyridin-3-yl)methyl]-4- { [4-(difluoromethoxy)phenyl]amino }-3-phenyl-5-
thioxo-1,5-dihydro-2H-pyrrol-2-one;
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| -[ (6-Am nopyridin-3-yl)methyl]-4-{[4-(difluoronethoxy
) phenyl ] am no} - 3- phenyl - 5- t hi oxo-
wa 2605chosiar o~2/ / - pyrrol - 2- one; PCT/SE2004/001115
| -[(6-Am nopyridin-3-yl)methyl]-3-{[4-(difl uoronethoxy
) phenyl ] am no} - 4- phenyl -1 - fyrrole-2,5-dithione; | -
[ (6- Am nopyridi n-3-yl)nethyl]-4-[(4-norpholin-4-yl phen
yl ) am no] - 3- phenyl - 5-t hi oxol ,
1-B6-Qihindppidih/3-yiymetay-3- da€ddindromethoxy)phenyl]amino } -4-phenyl-1H-
| -[ (6-Am nopyridin-3-yl)methyl]-3-[(4-norpholin-4-yl ph
Pygﬁiﬂ‘%é‘g‘:‘nﬁh&nﬁh- phenyl -1i - pyrrole-2,5~dithione; and a
_ph:  jical t ) 1-5-thioXo-
e R T g Sl e R e
1, pdihydmi-2Hipyent-Rememag exi st as tautoners. It is to be

d t ood..t hat  t t i [ I
Rt S R R R RS
py%let@,g_diﬂﬁy&@y on may be prepared as outlined bel ow

However, the invention is not limted to these

angratphedsaceTtieally saprptablsssalieny salvets thereefs epsavate gf such a salt.
descri bed for structurally related conmpounds in the
prior art. The reactions can be carried out according
CdrRirSéctistainds B 16 PEHER InRINtidH nBh§ekist BeEuiomekd) & is to be understood
experinmental section. Conpounds of fornula | may be
th@rteppressht by epideicencagPassed A FRdaWPmESr nul a  R3NhL 2 J-
\ Il in which Rl, R2 and R3 are as previously defined
with a sul phurating agent, for exanple Lawesson's
Methadgestipre@piticnnal |y in the presence of an inert
organic liquid for exanple an aromatic hydrocarbon,
e.g. toluene, at a tenperature in the range of 00C to
¢ . . :
e B B P B bl T e e
invdntios id pdtinzitedrig thege mietho@s ety ovidsiroanalbabe piepared as

o Ao B PR ShS B GORL T PR G carea
ou? gﬁéﬁﬁigy lt%stg%lr_lcpﬁrg_?_&ﬁ@@r&@s la¥sckiBad i thE eRp R RECtRdh.

Compounds of formula I may be prepared by reacting a compound of formula II

R°NH R
o; ITI ;o
R1

in which R', R? and R are as previously defined with a sulphurating agent, for example
Lawesson’s reagent, optionally in the presence of an inert organic liquid for example an
aromatic hydrocarbon, e.g. toluene, at a temperature in the range of 0°C to 200°C.
Compounds of formula I in which X is O may be prepared using an approximately molar
equivalent of the sulphurating agent. Compounds of formula I in which X is S may be

prepared using approximately two molar equivalents of the sulphurating agent.



Hin which R2 and R3 are as previously defined wwth a

conpound of formula IV RLOH IV in which Rlis as
woneosicosiaby defined in the presence of a di al kpCT/SE2004/001115

azodi car boxyl ate, for exanpl e diethyl

azodi car boxyl ate, and a phosphine, for exanple

tri phenyl phosphine, optionally in the presence of an

inert organic liquid for exanple an ether e.qg.

tetrahydrofuran at a tenperature in the range of 00C

to 2000C. Conpounds of fornula may al so be_ prepared
Chypoueds of fagmaladd may e dreffardddringheting axompougd offormgulanll

which R1 and R2 are as previously defined and Y is a

| eaving group for exanple halo e.g. A, Br or | with a

compound of formula VIgRgNH2 VIin wfch R3 is as

previ ously defined optional e presence of an
inert organic liquid for exanple |di nmethyl fornman de and
optionally in the presenc& for exanple

pot assi um carbonate at a Uenpggature in the range of

0C to 2500C. Conpounds of formula | nay be prepared
by reacting a conpound of fornula VII I HVII in which
R2 is as previously defined andlY is a | eaving group
for exanple halo eg A, Br or I with a conpound of

5 inf\ﬁ{igﬁjkaar}é Rz previously defined with a compound of formula IV

R!OH
v

10 in which R!is as previously defined in the presence of a dialkyl azodicarboxylate, for
example diethyl azodicarboxylate, and a phosphine, for example triphenylphosphine,
optionally in the presence of an inert organic liquid for example an ether e.g.

tetrahydrofuran at a temperature in the range of 0°C to 200°C.

15 Compounds of formula II may also be prepared by reacting a compound of formula V

Y; ;F{
O I}I O
R'
\'

in which R! and R? are as previously defined and Y is a leaving group for example halo
e.g. Cl, Br or I with a compound of formula VI
20 R’NH,
VI



10

15

20

VI in which R3 is as previously defined optionally in
the presence of an inert organic liquid for exanple
wdizostoayd16 or mam de and optionally in the preseRce/satooa001115
base for exanple triethylam ne at a tenperature in the
range of O0OC to 2500C. Conpognds of formula IV and VI
are commercially available or may be prepared by
nmet hods known to those skilled in the art. Conpounds
of forjoula V may be prepared by reacting a conpound of
in fndhichuR ais wPprepiqusly defined ppiiamelly n the preseree of A nestengynic liquid for

defijned and Y is. a |leavin Lo for ex | e hal o e
expplegiingfforpariad snd ALY ot P aroien S Bkete &7 seerie
potdikiath Blodrfitedt aREARYIrAUR i (HehhBEdr ¢ do23BPEY 11 the

presence of an organic liquid, for exanple glacial

acetic acid at a tenperature in the range of 00Cto

2000C.. Compounds of fornula_ V may al so be prepared b%
Compeupinf forapledHuney b Prepaad by reacting i compmdal Aerngila VI

forumula X RIL X in which R1L is as previously defined

and L is a |leaving group for exangge hal o eg brono in
the presence of an inertY [ Iquid for exanple

di met hyl f or mam de and opti in the presence of a

base for exanple potassiu ate at a tenperature

in the range of -78C to Q0000 Co@pounds of formula V

may be prepared by reacting H compound of forrmula X i

H

Vil
in which R? is as previously defined and Y is a leaving group for example halo eg Cl, Br or
I with a compound of formula VI
R’NH,
VI
in which R is as previously defined optionally in the presence of an inert organic liquid for
example dimethylformamide and optionally in the presence of a base for example

triethylamine at a temperature in the range of 0°C to 250°C.

Compounds of formula IV and VI are commercially available or may be prepared by

methods known to those skilled in the art.

Compounds of formula V may be prepared by reacting a compound of formula VIII

Y; ~:F{
O O O
VI

in which R? is as previously defined and Y is a leaving group for example halo eg Cl, Br or

I with a compound of formula IX
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Xin which R2 is as previously defined with a
hal ogenati ng agent for exanple oxalyl chloride
wopbismasdiby in the presence of an inert organi eCriSgeioad/001115
for exanpl e dichloronmethane and optionally in the
presence of a catal ytic anougt of dinethylformm de at
a tenperature in the range of 00C to 2000C. Conpounds
of forrmula VDI may be prepared by reacting a conpound
of formula XI.Ff cr o 1/4 XI in which R2 is as
previously defined with a hal ogenati ng agent for
exanpl e thionyl chloride oq&i ally in the presence of
an inert organic liquid for gﬁihple di chl or omret hane
and optionally in the presengg of a base for exanple
pyrldlne at a tenperature in the range of 0 0OC to
in 2000QR" Caspmavivs]yafefihed optianalliKin %e présenaraf aX cagamic liquid, for
conmercially available or may be prepared by nethods
eXRPplarelacaliagetiseacidcat 4 té@llPPWUcrﬁ i the rangedf P f0 ¢¥ounds
of formula PI and V are useful internediates in the
preparati on of conmpounds of fornmula | and are believed
CcSrR;th%dE‘ OV RIrmBRW &a 2 aoAHREpRGT B ﬁa&ﬁlg‘h%ﬂn&ﬁound of formula VII
Internmedi ates in the preparatlon of conpounds of
witla bahpound of ieruoodpXilinds of the invention may be
i solated fromtheir reaction pixtures using
conventional techniques. PerBdns skilled in the art
will appreciate that, in ordeg to obtain conpounds of
the invention in an alternative and in some occasions,
in Wiéh ROR\GE Et@iﬂusﬂﬁc{wﬁéd ahdE 19 mwavmg gadu grfep@@s@lé h&pg bromo in
nmenti oned herei nbefore may be perfornmed in different
tho preence ah ait merttqﬂgammﬂqmd d@rgﬂxamhecdln@ﬁglfmam@e and optionally in
erfornme ffere t sta n_the overall rou
th P RoAPESIof PRSI PRATT OR SHREAT & CErPErHEa T ange of
Ahoffie internmedi ates to those associ at ed
hereln efore with a particular reaction). The
expression "inert organic liquid" refers to a liquid

that does not react with the starting
Compounds of formula VII may be prepared by reacting a compound of formula X

0 N O
H
X

in which R? is as previously defined with a halogenating agent for example oxalyl chloride
optionally in the presence of an inert organic liquid for example dichloromethane and
optionally in the presence of a catalytic amount of dimethylformamide at a temperature in

the range of 0°C to 200°C.

Compounds of formula VIII may be prepared by reacting a compound of formula XI
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materials, reagents, internmedi ates or products in a
manner that adversely affects the yield of the desired
wonrodwos41Phar maceut i cal preparati ons The conpoRQUSEZ04/001115
the invention will normally be adm nistered via the
oral, parenteral, intravenou$) intranuscular,
subcut aneous or in other injectable ways, buccal,
rectal, vaginal, transdermal and/or nasal route and/or
via inhalation, in the formof phgzmaceutica
preparations conprising th e ingredient or a
phar maceutical ly acceptabl g salft or sol vate thereof,
or a solvate of such a ,F# pharmaceutical ly
accept abl e dosage form perdi ng~upon the di sorder
and patient to be treated and the route of
adm ni stration, the conpositixins may be adm ni stered

at varying doses. Suitable dai |l y doses of the
in mmmk%;das pfeviduelyi defieed with aihalagheatygegentdarl exangde thienyl

ch}ogr@g ggggq?a}} ?{;g @?eb&ggeﬁg? ggao L 100&&1&?}% (?ﬁlgpxamgle dichloromethane
ang% Hyllra?l& 1&}?&: Cpﬁé&n% gﬁf aeﬁ%srg g%lf)eg(r ﬁlﬁ%@fd gg&ﬁ%ﬁ%\e}\ﬁﬁ% ig the range

(fbhg$@2§${jled in the art to provide doses of the
active conpound in the range of 0.7 ng to 700 ng for

exanple 1 ng, 3 ny, 5 ng, 10 ny, 25 ny, 50 ny, 100 ngy

AR o B 38, A A AR S G v o
byfrﬁétHU&s"ﬁdo% tb sH@kﬂ]gd aMheQft the conpounds of the

i nventi on, armaceut | cal [y acceptabl e derivatives
thereof, in adn1xture wi th pharmaceutically acceptable
adjuvants di luents and/or carriers. Pharmacal ogi ca

Cqﬂﬂﬁp@ﬁm@}@ Srﬁ%foé@ﬁbdﬂrﬁylé %areﬂwﬁ%méprmeaka@s 3 gmreﬂaé%tlon of

corrmogg# cﬁg‘fm@ﬂ%? 8@(? aeﬁt 1 o? B? ng%f %ﬁ@’?ﬁle Glalglgﬁ rhgl%?ﬂ cIaLngeful

1n€cﬁﬁécﬁ§tfe§fn0ch?_|&e%ﬁf5aﬁeﬁ bf comipouad BﬂfoHthaﬁUnCt ! onal . ty,
I ncreasi ng -chol esterol |evels, decreasing

LDLchol esterol |evels, decreasing chol esterol content

of apoB-contalnlng Ilpoprotelns stimil a
ThorRSBOURSAA (Bt BRI AT Daslsah rrl FIeG Epigmixtures using

o %r{tﬁﬂg’l'tg&n'i %SI nf | ammat or yr esponse of vascul ar cells.
onsequence of these properties the conmpounds of

fornula | are expected to have anti-atherosclerotic
effects. . . _ _
Persons skilled in the art will appreciate that, in order to obtain compounds of the invention

in an alternative and in some occasions, more convenient manner, the individual process
steps mentioned hereinbefore may be performed in different order, and/or the individual
reactions may be performed at different stage in the overall route (i.e. chemical
transformations may be performed upon different intermediates to those associated

hereinbefore with a particular reaction).

The expression “inert organic liquid” refers to a liquid that does not react with the starting
materials, reagents, intermediates or products in a manner that adversely affects the yield

of the desired product.
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The conpounds of formula | are useful in the
prevention or treatnent of cardiovascular disease in a
woanswos4iparticul arly a human. The conpounds oPCT/SEmok/a0111s
| are useful in the prevention or treatnent of
at herosclerosis in a manmal , iparticularly a human.
Car di ovascul ar di sease includes but is not limted to
condi ti ons associated with atherosclerosis,
arteriosclerosis, hypercholesterolen a, and ot her
Pharmabeumala?m@laraﬂpﬂ&m a that increase the risk for
cardi ovascul ar di sease. In particul ar the conpounds of
formula | are useful in the treatment or prevention of
THeRo Qﬁﬁ‘?sc&fltﬁ‘é inERERSRiL 53 %%ﬁj/ Bt hﬂnﬁntf@@rgd 'vletVtHé Ytal Barenteral,
at heroscl erosi s and hypercholesterol em a.
ineavenous) disraafustwlarywhtrcutanabisorse biher mgbcplbm/wmys buqmal rectal,
accurmul ation in, or renove |ipids from tissue

vagigb énaﬂgiegaélranééar aamle FysR prd/ ot vig H}blal@a%sm dhe formtof phergnaceutical

prgﬁr% 0213 r:oglpléﬂgg il'lt}, eg {n%?]egl eg%} I%%)l&ar Sagg %ma a%:eﬁtsaﬁle Wit or
sofRk thBRbr, bR sSIvhk I 8skita Wﬁ{éjﬂ)lﬁhlrmh&fu%ﬂw :&Beﬁﬁble dosage form.
transient ischemc attack, or one di agnosed
Dgrgding uapinthe damndgraap pytumt tdvBY tredfdteancidhp mjmjef afministration, the
fornula | also_serve to prevent or reduce the risk of
cq&wvgmeb$ﬁ@yé@ﬁ@magﬁw@éagwgwng§0%él| as for halting or
sl owi ng the progression of atherosclerotic di sease
once it has becone clinically evident, conprising the

SiadBleiafly; dadds O tHf compdu i Wi tBE inveRi dnyin @erapeutical treatment of
therapeutically effective anmount, as appropriate, of a

hugwmp eterebout 0090 ImlHCung/kgdody meishtl preferablyi@Ding Oangflserady weight.
who is at risk of devel opi ng at heroscl erosis or who
al ready has at herosclerotic disease. Atherosclerogsis

Orahsmplisisnsarg REelenred pficHady Lol orgRles WHEh myibefpanulated
T el S SRS B B M Al Worbund in
the eange of/8.Fang &r 740 me fereexiampleuldingg3 mes b ergyd Dsngd, @b InogyiSAgng, 100

rev(gg&tl ari zation procedures, coronary heart disease
mg ap ®éwn as coronary artery di sease or ischenic
heart disease), cerebrovascul ar disease including
mul ti-infarct denentia, and peripheral vessel disease

R R e T ——
foﬁgﬁlﬁg@gglgﬁgrx%ﬁng%g tﬁeetfdi’igaouﬁ D6 (RS flveR@s, Or I pi nﬁilaceutlcally

I seas e present conp ds of

acteptablt derivagives thbof, is edmixtire withghapmanehtid by ssceabloadjuvants,

treatnent of
diluents and/or carriers.

Pharmacological properties

The compounds of formula I are useful for normalization of cholesterol homeostasis,
decreasing intestinal cholesterol absorption, improving reverse cholesterol transport,
improving HDL functionality, increasing HDL-cholesterol levels, decreasing LDL-
cholesterol levels, decreasing cholesterol content of apoB-containing lipoproteins,

stimulating cholesterol efflux from vascular cells and/or decreasing the inflammatory
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clinical conditions associated wth atherosclerosis
such as inherent or induced hyperchol esterolem a as
worbds/oass1s nher ent or i nduced reduced sensiti vi PETISB2004/001115
insulin (insulin resistance syndrone al so known as
nmet abol i ¢ syndrone) and assog¢tated netabolic 5
di sorders. These clinical conditions wll include, but
will not be limted to, general obesity, abdom nal
A 6fWasc%ﬂdr%Ell§|AsW&ﬁ§écﬁ1€ﬁée%f thd¥¥ ?ﬁfpaﬁ&lﬂ'th@&ﬁﬂiﬁ@nds of formula
yperglycaen a, type 2 diabetes and the dyslipidaenia
I aghespactee iq h‘ttviecaatlfayheéiw@é@tiwfwst h insulin resistance.
Thi s dyslipi daem a, al so known as the atherogenic
| i poprotein profile, is characterised by noderately
TiRlcexpbettisdfoadlel bieivgefuf al thy pﬂa@eﬁtﬁm @ltevahad of/hdiﬂlovascular
triglyceride rich particles, 1o hig oBIeveI 1%vi/
disqpge 1n @verEmak adicalesy afumen; The %%Bsaunﬂ%vfeﬁogmph epgsuseful in the
pr HIGD6 Sk éﬁfad heijc%@{%?osml-lgla rﬁﬂﬁﬁlhpk%%culfﬁﬂ RGfMRE. B.
he conpounds o ornu are expec e useft ul
Cardiovasealni digegsafinoduites bui is motlimitechctonditionk esgociated with

hyper | i pi dem.as. and sI|

atheblie] o BRI o Y PEIRUHEP o RSt s Oy Rigemia that

1né'f§£s%k?ﬁ€ fisk Y BAORIVBsculth ARkARNN pHrfidhliriBe SAARAMAS S Rfmula I are
formula | are expected to | ower the cardi ovascul ar

usefist i the trpatmedt onprevdnitioy ohsydisivascalir disease, especially those involving
oscl ergsi ir antidyslipidaemc as well
aﬂé§os§[161r?msn?qdq}x9§ Cg‘ %Stsér)%%réﬁtl es. The cardi ovascul ar
di sease conditi ons i ncl ude macro- 20 angi opat hi es of

various i nternal ans causi ng nyocardlal dinfarction,
Thesgwerndsef ffaswmla { 2R S I RIEERI Spidsacarmplaips dh prempye lipids

frdify rtis@ﬁ?&e%'om% #Eﬁ 'a?hthé SUEHE! Fdﬁﬁé’s &fxah?)%nlag’ el patlent with

extrem nsu I'n sen |t|2|ng effect of
atlmmcmmstdsdlsﬁasé onanifésa by clisicall ssgnsesucfzieastmgutaoclpudavﬁnm biuits, one

e T & pHGPOTAL T P B B cen SR ARG oF One diagnosed by
angfbgfa?ftlws%nbgk%pﬁ%ﬁﬂdmﬁem of long-term conplications

at ed wi th chronic hyperglycaem a i n di abetes
Theslohipousdssefdhrmawla i hlso weye ¢o privbens pardﬂugﬁstmmk iof gevedoring

at]%ﬁr%Sé)EC§%§l% {aggﬁlﬁg% Sgé}nﬁ%}%{fﬁgsﬁogf gé hﬁ’a %(r)éesds (ﬁﬁ &lJatﬁer os'clerot I disease

ontb & 129 BRsuRddingdalll @F 1ehg cd)mpiﬁsdngﬂﬁmdbﬁmmz&folnl offaQﬁo;tHyﬂiactlcally
prevention or treatnment of Inf]ammtion and

orﬁhqxam@g@lyeerfﬁacr% APPEE B PEPTIE PO BgnRind if Sz kto 2
mﬁﬁﬁl‘ﬁf, %Mlﬁg a Hﬂnﬁn, who is at risk of developing atherosclerosis or who already

has atherosclerotic disease.

_O-’

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

therefore encompassed by the terms “atherosclerosis” and “atherosclerotic disease”.
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30 invention also provides a nethod for preventing or

treating inflanmation in the CNS and a nethod for
wones@mosding or treating neurodegenerative di SEREESEDN04/001115

di sorders characterized by neuron degeneration, neuron

injury or inpaired plasticity3sor inflammation in the

CNS. Theneur odegenerati ve di seases or conditions

characteri zed by neuron degeneration and inflamation

T% presdn® 6dHAGuHAY bf WrivuldWOdre BRo hibdTul B iHeQrofHyRIEs and/or treatment of

Al'zhei ner''s disease, frontotenporal denenti'as
clinical pendiiens)assqeiatéoish atherpsclemsistshigh aFHahdenisarinduced

i ementia. wth Le bodi e Huntington's . .. . .
e R R SR o ar S PR b AT B patin Gmsutin
reSislafte0SinGrondd dls € RinpAL B etabolicyyAtiome)) add Bssusiefet mdt4bolic

preventing or treating inflamuatory conditions or

digprderss Eiese vhisdl condisigaewilbincligpdiu #okh goike limitertio, general obesity,
s D et . e g <

iyl b o ISR SRS AR RICN ot RSB e

dinkdtés ausl thevlyshiipidabmia/cHacavedristé Alyappearing widnidistlimresisted) This

as CGrohn's, dj sease, .ulcerative, colitis d.distal .
iR A5 ASER A er SR oProlRi) P b bEhaerioed by
mO8dI8kly iV A IS YerFRAThEY 29, elfevatb@vtwtrrriegweﬂéé A6h particles,

asthma, adult respiratory distress syndrong,” chronic
high dppdtievels, low bhdeyelsiasseraied wittl 1pwmeapodhiesels in the presence of

bronchi tj Furt hernore t conmpounds of fornmula | nmay
5 %ﬁggg?dePﬁmﬁ¥%%ﬁH@%ngFqgarious condi ti ons outside
t he cardi ovascul ar system whet her or not associ at ed

wi th insulin resjistance, |ike polycystic ovarian _
Thaounronads offesnulr Lariexpseied to berisely) i yeating natients waih combined
' . f i. i . :
orh Pl o BRIR n @yl i IR LG BHAP IR iy o withon
othatmifesatichssefithe netabakic skaidroreel above) conpri sing the
adm ni stration of a conmpound of formula | to a nmanma
(particularly a human) in need thereof. The present

TieRHRAE WA (R SRR MRHIAE 1ok é){p@@t@% ﬂ?]ﬁgﬁg {R¥ cardiovascular

preventing type 2 diabetes conprisin
mexhidifyi andrmertadty efsosinted fWithcdtheresclerosis tiueto theic amtptysiipidadmic as

formula 1 to a manmal. rticul arl .hunman) .in nee
wibr g orepyBa B BARR e 036 £l Bholardiss i hbega® Gefude macro-
arlgfdRathied®f ¥AHOHE infi @l ©Fdand BausAipGhPycardallidfarliof E@&t@estive heart
conprising the adm nistration of an effective anmount
fagpregcerehiprasadandisease ayd perjpheral arterial insufficiency of the lower

extremities. The insulin sensitizing effect of the compounds of formula I is also expected
to prevent or delay the development of type 2 diabetes from the metabolic syndrome and
diabetes of pregnancy. Therefore the development of long-term complications associated
with chronic hyperglycaemia in diabetes mellitus such as the micro-angiopathies causing
renal disease, retinal damage and peripheral vascular disease of the lower limbs are
expected to be delayed.

The compounds of formula I may also be useful for the prevention or treatment of
inflammation and neurodegenerative diseases or neurological disorders. Accordingly, this
invention also provides a method for preventing or treating inflammation in the CNS and a
method for preventing or treating neurodegenerative diseases or disorders characterized by

neuron degeneration, neuron injury or impaired plasticity or inflammation in the CNS. The
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to a mammal (particularly a human) in need thereof.
The present invention provides a nethod of treating
wanwsmosqas event i ng at heroscl erosi s conpri si ng POE/SE2004/001115
adm ni stration of an effective anount of a conpound of
formula | to a manmal (partigglarly a human) in need
t hereof . The present invention provides a nethod of
treating and/ or preventing hyperchol esterol em a
neﬁ]?ﬂ@ Edmatdifeld as%g;& E‘(Brﬁi? G IcRRaQEriaNd 1R fefibdr KRR and
of a conmpound of fornmula I to a mammal (particularly a
inflammalion wilhaetide et @i not Pedinpitedde sirokenvdzhciroer’ piissaisel dwonto-

a nethod of treati.ng and/or.prevent i condi tj.ons :
B P R SR co P ORe] RO OO NG PPRYRPL e i, dementia
wiﬂh%@? b6died, HunASearstdi&asm bngbgpHid Ritaainc sy aid aaltiple

an eftfective anmount of a conpound of fornmula | to a
sclesosifal (particularly a human) in need thereof. The

r i n i i | ' / -
AR AT, AT Rab SRR Shcions
ordeeneasTitge Uiktast bnandittoak esll éfchidedlns ailphotdse limited to
conprising the adm nistration of an effective anount
athgrosgleseifpdErngesoTich af maea peciQsisAnamsRrdia AHETcHaR 83 Pyll 4
ingé‘rﬁﬂéltﬁg?(r)%ﬂgxpaecﬂseta&%ro‘? %ncgg&?s REREEC o VR HaEQ MR RME LB ftis and

treating and/or preventing conditions
digislgmoctatse@omipbimds of éediulof may else hs usayl irOither Iflaasnatory

ookt R R oA T B PRI onic
obsRadtive PulAbhaty BisBateRAd phéuinfisiblohenigef . The present
i nvention provides a nethod of treating and/or

Fypthexneore ithrgeapepruings oféormuled ehat kediseful n icat@ert Gfojerious conditions
ougsgﬁfir gg%tﬁﬁg%v:ﬁ%ﬂ%l;s?gcg&xt re% !o? \r{gtl a%s&c?%l@cg *vﬁh rlllgsuillr} g%sli]séané:F, like

N efTective amoun a conp
polyBlid &vakriah @yedrome]eHesitpaid dadodrar | y a human) in need
thereof. The present invention provides a nethod of

treating and/or preventing inflammatory conditions

e
inbuiimanyistancersyadronieemeafr meTébelip diseedets (andefiiddabops)avingpeising the
adgqigig%gto% c? a ctormep%tulncrll %f %Q%G%YI tg ra%’a%‘fn'aﬂ%aﬁcﬁﬁ%& r'z?:‘hrumafi’l) in need

thereof.

The present invention provides a method of treating and/or preventing type 2 diabetes
comprising the administration of an effective amount of a compound of formula I'to a

mammal (particularly a human) in need thereof.

The present invention provides a method of treating and/or preventing cardiovascular
disease comprising the administration of an effective amount of a compound of formula I

to a mammal (particularly a human) in need thereof.

The present invention provides a method of treating and/or preventing atherosclerosis
comprising the administration of an effective amount of a compound of formula I'to a

mammal (particularly a human) in need thereof.
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conprising the adm nistration of an effective anount
of a conpound of formula I to a manmal (particularly a
wauanaEnpsdin need t hereof. The present invention pPCOSEZ®$/001115
a nmethod of treating and/or preventing
arteriosclerosis conprising tthe adm ni stration of an
ef fective anount of a conpound of fornula | to a
manmal (particularly a human) in need thereof. The
present invention provides a nethod of treating and/or
preventing conditions associated with a need for
Thempessui ingetdn fravides amethodf irsating ankdéor pvieniing r at i on
of ffective anmount, of. a ¢ Qu of.formula | to a
nygerefateSersToinstrrr e i nlng C RO i i mSupy of € cBrupound
of 6 RHENT td MMARnhAD (pRHiENAties hemawtih adedihetebgat i ng and/ or
preventing hyperlipidemc conditions conprising the
adm ni stration of an effective anount of a conpound of
Ty Pinbrk o EAERE mRl o le hafhs TR n RS
asfucintédiwith bimeed fg impravirgporparsechoddstdrolr transport c@mpmsing the
nmedi cament, In a further aspect the &reﬁgni i nvention
adgppiireiian qfiqe clfcetiver amovts ph RTED P dr e | 19 g
(pIRRHEAS b WuthaR irPhedB Megéyfent for the treatment and/ or
prohylaxis of dyslipidemc conditions. In a further
aspect the present invention provides the use of a

compound of . fornmul,a | ip th nufacture of.a »
Th SRR o0 PO VeSS ¢ walhod of raieGPAlSY gy P coppitions
asbdisaidd With @Slesd ARGRCIRNIEY PFR AL GhelesteRl abiptfon comprising the
di sorders. In a further aspect the present invention

adgripiyireion aftea eficetivsf araouns oHe oerapendrad formda I tq symppenal
(%@M%ﬁ?%%ﬁ%aﬁiin%e glilecl;gd}cent for the treatnent and/or
P phyf axi’'s o '

pro cardi ovascul ar disease. In a further
aspect the present invention provides the use of a
conmpound of formula | in the manufacture of a ..
TheetpseRNBNENHABPrP Yt ¢ BatIed tra%rmgoqnd%v BEFYFRERG congtions

as@RELRith 8resd ﬁ)é Iiﬁbr@aﬁfrﬂ;" ItIBE[cfh@f%Q@ﬁ;l 14VRR d&gxgﬁgg% r%gT gdrflinistration

i nvention provides the“use of a conpoun
ofian effhetivesamuduant viia coropowmndmd dormardaehto & mamindad (fartéaf arbng human) in

02l @%&ﬁprophylaX|s of hyperchol esterol em a.

The present invention provides a method of treating and/or preventing conditions
associated with a need for decreasing LDL-cholesterol levels comprising the
administration of an effective amount of a compound of formula I to a mammal

(particularly a human) in need thereof.

The present invention provides a method of treating and/or preventing inflammatory
conditions comprising the administration of an effective amount of a compound of formula

I to a mammal (particularly a human) in need thereof.

The present invention provides a method of treating and/or preventing Alzheimer’s disease
comprising the administration of an effective amount of a compound of formula Ito a

mammal (particularly a human) in need thereof.
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In a further aspect the present invention provides the
use of a conmpound of formula | in the manufacture of a
wordispasant for the treatnent and/ or prophyl axPeT/s£2004/001115
conditions associated with a need for inproving
reverse chol esterol transpori6 In a further aspect the
present invention provides the use of a conpound of
formula | in the manufacture of a nmedi canent for the
treatment and/or prophylaxis of conditions associated
with a need for decreasin intesting} chol est erol, .
Thetpsesepit pwentionpravifena m@ﬁhoggﬁ%ﬂn@wg I9F REY LS RF RS rosis
: . _ ; .
coRp BT MiEolEAIG oPul ARG P PelrBotnd o1 foifua 1102
mpnmphipkdiciukrlyfa oo ih weed tlkgsdci ated with a need for
i ncreasing HDL-chol esterol levels. In a further aspect
the present invention provides the use of a conpound
TR présehtMbdntioni flotilg ImBMbAGE HERin@fana/orpeivemii YontiRions
the treatment "and/ or prg&B{IaX|s of conditions = |
asspssted witk d nepd for ampathf BPLdergtioasiomprisipe thhasineisistrpiégon of an

A4 ool SEPIF AR n Ko PR RRIY P st

theresuf acture of a medi canent for the treatnment and/or
prophyl axis of inflammatory conditions. In a further
aspect the present invention provides the use of a
R Bk UL, Lk b S BRI Rl oo
coAlliribas eamprisnglihs edménisttatioa of an tffestivaspwott oftrecompesied of formula
i nvention provjdes the use of a cqmpound of formnula I
Lipg W%nﬁla(ﬁgﬁ“é‘tﬁ yé *’a‘ma&ywe‘tﬁeééfi%?ﬂ% for the treatnent
and/ or prophylaxis of arteriosclerosis. In a further
aspect the present invention provides the use of a
In adslecrradpast tHequresghbinyentipniprevidesihe nget efraccoptpognd of formula I as a
dicagent for the treatnent and/or prophyl axis of
In%@%%?%?‘diabetes.ln a further aspect the present
i nvention provides the use of a conpound of fornula I
in the manuf acture of a nedi cament for_ the treatnent .
Ingfayther aspesh Higi nisseat isrentiondreYidesthe dsesfj agompoppd g formula Tin the
m{h%?&tlflrg of b TR P ] érﬁrﬁnﬁ/@r hﬂ)h?la Krdelaski et
ne present 1 nvention provides the use’of a c oun
copflitibvng.mul a I in the manufacture of a nedi canent for
the treatnent and/or prophylaxis of hyperlipidemc

In a further aspect the present invention provides the use of a compound of formula I'in the
manufacture of a medicament for the treatment and/or prohylaxis of insulin resistance

syndrome and/or metabolic disorders.

In a further aspect the present invention provides the use of a compound of formula I in the
manufacture of a medicament for the treatment and/or prophylaxis of cardiovascular

disease.

In a further aspect the present invention provides the use of a compound of formula I'in the

manufacture of a medicament for the treatment and/or prophylaxis of atherosclerosis.
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conditions. io Conbination Therapy The conpounds of

the invention nmay be conbi ned with another therapeutic
wageaostoossiat i s useful in the treatnent of di SOPAESE2004/001115

associated with the devel opnent and progress of

at heroscl erosi s such as hypenfensi on,

hyperli pi daem as, dysli pi daem as, diabetes, is

i nfl ammati on and obesity. The conmpounds of the

In ia MR 28PeclBHE [RE8scROMPENRA plbillesaROLLST o dbRIRBAEbI formula I in the
agent that decreases the ratio of LDL:HDL or an agent

marigacturg @6 8 snesicaaent s éhe treaginent @hgfor arpphilpsis of of
rol. In patients with diabetes nellitus
}Wbﬁghégﬁ%gﬁi & of the invention may al so be conbi ned
with therapeutic agents used to treat conplications

related to m cro-angi opat hi es. 28 I n anot her agpﬁ:t oIf )
Inarurtharaseqst theriesspt BNeItoRPYdIhRHEsH & amagmgd pf fosmuta Tin the
mBRRLTRE %T'ta'n‘fé?lliéa}'neﬁf:ﬁﬁ ARl afmSfRahd RF pﬁ)ghyﬁkﬁ o BEEB@Ens associated
or a solvate of such a salt, may be a nistered In
witls 8 negdafor onpravinig revessessivlesetol faospont. hesi s i nhi bitors,
or pharnmaceutically acceptable salts, solvates,
sol vates of such salts or prodrugs thereof. Suitable
InGTRHESTRPRY tieprieABMREMRRI proVidy the h&Y §f 4 dphpéid bVFarfaaf 1 in the
reductase inhibitors, squal ene synthesis inhibitors )
matndacserg 2ff e meedéqaoentifos éhe triatenteng/or prophylasis|of cerglidonsrassociated
nt hesd s (i nhi bi t.or i esfatin.l and a suitable
'W%%ﬁé‘%ﬁ%§8%%%ﬁa§§§&?%%¥%ﬂﬁ%#ﬂ?@ﬁﬁgﬂgég; In this aspect
of the invention, the conpound of fornmula I, or a
pharmmaceutically acceptable salt_ or so|vate thereof, .
In g fugthes spest thegresentinvention nrovides,the asefrd somyronnd ghfqrmula Lin the
mﬁﬂ.lfm o Q&ﬁéﬁﬁa‘ﬁﬁeﬁpfcﬁ It 04 Ah Y gfo%ﬁglakﬁ Rie BbA Rfionsssociated
pharmaceutically acceptable salts, Sofvates, solvates
with a aesghfos alctensing Hidbatholgstetohvelsf . Sui t ably t he HMG
CoA reductase inhibitor, or pharmaceutically
acceptable salts, solvates, solvates of such salts or
InRAARMAIPRE IRYreRNCINTERonProMEd thK DVWY d dbnigdAndbf formula I in the
Particular statins are sel'ected fromthe group )
mayaatereiof g nefdicament s the treptmentgngd/or araphylagistod gerditensrassociated
l.ovast at | neva [ [ atin, nivastatin,
ng} %{}%es(fftgfl T sgé@]ﬁ%g@@g%%ﬁe&gfsa phar maceutically
acceptable salt, especially sodiumor calcium
sol vate, solvate of such a salt or a prodrug thereof.

In 4 fHeher aspRch theqirggenhinyvention provides the use of a compound of formula I'in the
manufacture of a medicament for the treatment and/or prophylaxis of inflammatory

conditions.

In a further aspect the present invention provides the use of a compound of formula I in the

manufacture of a medicament for the treatment and/or prophylaxis of Alzheimer’s disease.

In a further aspect the present invention provides the use of a compound of formula I in the

manufacture of a medicament for the treatment and/or prophylaxis of arteriosclerosis.

In a further aspect the present invention provides the use of a compound of formula I in the

manufacture of a medicament for the treatment and/or prophylaxis of type 2 diabetes.
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5 atorvastatin, or a pharmaceutically acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof.
wé 2nmresqarti cul ar statin is atorvastatin cal cPamSEz04/001115
A particularly preferred statin is, however,
rosuvastatin, or a pharmaceut8cally acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof.
A preferable particular statin is rosuvastatin cal cium
salt. io In the present application, the term
"chol esterol biosynthesis inhibitors" also inc|udes :
In & Rasfhes aFpob e DCSARG IBYRITIOR POTASRRS RS5AT @é&H’é’Pﬁ%‘L Fi&Emuta L in the
mzlnﬂﬂ{cﬁi L 8F Sme a&gﬂ}eﬁ%1 e Eﬁ'ﬁén% ahd1BE }?‘0{)@1 §Bﬁc§tﬂﬂﬁln§ R€sociated
epoxi dase” 'y ors, such as ester pro rugs and
w1ﬂﬁt aded|fot msproving HIML fumctiove or i nactive. is I n another
aspect of the present invention, the conpound of
formula I, or a pharmaceutically acceptable salt or
In 53411’{1?& s J&?fh%%freseﬁ’tr infertivh YAsvdQthSueibra cdplpoundBffoRfula I in the
ni stered in association wth an inhibitor of the
manuéeturbof @ nedicdmentios thertreangent end/ot Baphylaxis bf hypeylipidemic
Co@%grnaceutlcally acceptabl e salts, solvates, solvates
Slith salts or prodrugs thereof. 20 Suitable
conmpounds possessing | BAT inhibitory activity have
been descri bed, see for instance the conpounds
Cd ﬁcr%ggﬂ ig&g 93/ 16055, WD 94/18183, WD 94/18184, WO
—%ﬁ%J , 6/ 08484, WD 96/ 16051, WD 97/33882, WO
98/ 07449, WD 98/03818, WO 98/38182, WD 99/32478, WO
Th%%/oﬁ*%g)gfﬁ_’d s MhOBN A homa %% SHBiRdPwith WEtASY tﬁétﬁ]@&ltlc%nt that is
410, WO 00/01687, 00/ 47568, WD 00/ 6156
used] B84 OpatmEnVel dildrdesesociprd vigpbe davaleproar 383 PR graApof

w5008 b byaesaionigrapibiss. JfSigaaf okl

inB&Amaten alfdPott8y. 48, coftfobit I the inkEhtpAIn8AR: contbifiitidwith another
593, EP 624 594, EP 624 595 and EP 624 596 and t he

thesaprugia gethat deereassa theretiaphl-PEATIPE 08 an pgent thag Ftspat deprease in
r

BN R dRl Tl S GORRNALEompounds o

théiﬁﬁ'eﬁmdjﬁﬂay alsH\B: BeihRikO® W,lth\ﬂ&r@@duﬁﬁ 'Agéhts Wed0o L2a3emplivdions

00/.20393, WO, 00/20410, WO
related to micro-angiopathies.

In another aspect of the present 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 cholesterol biosynthesis inhibitors, or pharmaceutically
acceptable salts, solvates, solvates of such salts or prodrugs thereof. Suitable cholesterol
biosynthesis inhibitors include HMG CoA reductase inhibitors, squalene synthesis
inhibitors and squalene epoxidase inhibitors. A suitable squalene synthesis inhibitor is
squalestatin 1 and a suitable squalene epoxidase inhibitor is NB-598.

In this 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 administrated in
association with an HMG CoA reductase inhibitor, or pharmaceutically acceptable salts,
solvates, solvates of such salts or prodrugs thereof. Suitably the HMG CoA reductase

inhibitor, or pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs
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00/ 20437, WD 01/34570, WD 00/35889, WO 01/68637, WO

02/ 0821 1, WD 03/020710, WD 03/ 022825, WD 03/022830, WO

w030i328286, WO 03/ 091232, WD 03/106482, JP 100PeBAL200WB01115

5070103, EP 251 315, EP 417 725, EP 869 121, EP 1 070

703 and EP 597 107 and the caetents of these patent

applications are incorporated herein by reference.

Particul ar classes of IBAT inhibitors suitable for use
thefeof @ sRKIAS Xiat1 knbwa R tHerhr@ PetiReRE ShithOEe 1ORSs framdhd BRup

conpounds described in the clains, particularly claim
copsisirgel Borveste’w, flupastatsr, pgagstatindlovwstgiry, gRBatathy aicostatin,

. . Is ef . [ I .
n1(\:/§bg§£ng gfagéﬁgtgg%{dﬁ%ﬁﬁvg%f%tglr gxe £a ?g&ﬁ%&f@%ﬁy g‘&:e{)t%’le%alt, especially
solljuzn bececitiin, sdege @bvatclofbubien g4t bi pgepiuaaherasit A particular statin is

1, 5-benzot hi azepi nes.. A further _ suitable class of |BAT
atpLYR$LRIT. OF & pharmacgutically gecepablentali; spdyaie spivater sughgsalt or a

i ' n LAG: -
D et Ao l= i oo Fe S uBRARGRT LAGRAR, A popticutarty
prifetredisaiin do hbwphansdswasGitid, &-a mtarmbgedtically acceptable salt, solvate,

.4-b t hi i n- 8- b- Dal r.anosi dur oni c. aci d )
scbiels QancByohT oRE i FieihoRal B LR Uty SR bEs S astatin
clldih shphi bitory activity is S-8921 (EP 597 107). In

anot her aspect of the present invention, the conpound

Indhe prgpenilapplication, the iphvar ‘vheletierobbiobyntlesisaphibisons” slap incbudes
l. vat e .e0of [ vat f such.a salt, m e.

ot hlRaOR o1 BE EMGR B ho-HiPiaS R s
inhib#tofspind gqualsricagporidate inhiditoRharchag estbisCplolisnga at@plebbEBtes,

salts, solvates, solvates of such salts or prodrugs
whetlgrastive piinagignpl e azet i di nones such as ezetrol

(zetia, ezetimbe) and those described in US 5,767,1

15 which are incorporated herein by reference.
InSnbthabhspectarfplot presenp osset$si, tig cingloasd ef farmaladpopd | on

PR RS e LB B 1 s Rt iy
adARhBRAGHin NBRALAVAA h inNBitBASAR0 A0 iV R A4 AAMBOL s RAAIBAT
WD 04/ 000805 whi ch are incorporated herein by

inhibiter) epigtharpacentieallyaaccepighde salisf sol yatesp sadwasent of| suoke setlisom prodrugs
nb g compound of formula I, or a pharmaceutically

acceptable salt or solvate thereof, or a solvate of
Suitable cdngduhds poayeshiag WATMhBIbR6GhCtivitpEsRUeah HEWrived, Redfor

bil e acid sequestrant or\é}phar maceut i cal |

t abl
inglanceshe egmmeitigs SessaPuhticl oy LEiST, B0 04/1815 T ERCHES 184, WO
od/BRE OO FEAR VB 6851, A BLSHEI8H 2RF 98/07449, WO 98/03818,

WO 98/38182, WO 99/32478, WO 99/35135, WO 98/40375, WO 99/35153, WO
99/64409, WO 99/64410, WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810,
WO 01/68906, DE 19825804, WO 00/38725, WO 00/38726, WO 00/38727, WO
00/38728, WO 00/38729, WO 01/68906, WO 01/66533, WO 02/32428, WO 02/50051, EP
864 582, EP 489 423, EP 549 967, EP 573 848, EP 624 593, EP 624 594, EP 624 595 and
EP 624 596 and the contents of these patent applications are incorporated herein by

reference.

Further suitable compounds possessing IBAT inhibitory activity have been described in
WO 94/24087, WO 98/56757, WO 00/20392, WO 00/20393, WO 00/20410, WO
00/20437, WO 01/34570, WO 00/35889, WO 01/68637, WO 02/08211, WO 03/020710,
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i ncl ude chol estyram ne, chol esti pol and cosevel am

hydr ochl ori de. I n another aspect of the invention, the
woanpmosde of formula |, or a pharmaceutically PCT/SE2004/001115

acceptable salt or solvate thereof, or a solvate of

such a salt, may be adm nisteoed in association with a

peroxi some proliferator-activated receptor (PPAR)

nodul ati ng agent. PPAR nodul ati ng agents i ncl ude but

war @3/028825] WiG 93/022838, m&mm g /087099230 O 03/106482, JP
and/ ordel ta agoni st Ehar maceuti cal }E'Zylgacce
e

108375, U317t &b HrbihaloeBP ot 1 J0eiR 808 WlofP ok Bl Wgaind EP 597
05098 confd 118 SRAR, AR SR Sk
Pa@ﬁﬂmlatcﬁ&s@fofiam mhibttSrs@mtalﬂe fbrugs iri the @Eﬁsént&n‘&n‘ﬂeh bre

known in the art. These i ncI lgde t he conpounds

begatbiazeniees; #ishe epmpaungs degstibed ity the glpsms.\Reytisglaglysiaim 1, of WO

OOW%%Q/ @7%?5@’ 84‘#@ 291%/\?@)89771 38\@@a95,8/n§ %ﬁated%r&ﬁ/bggéfzgnc%ther
04/ 000790 WO 04/ 000295, WD 04/ 000294, WD 03/051822,

suitloelagEs 82 IBAWIGBIt@® 6&63@ 1\ 2be3othmigsites, W-benzothiazepines and

1 R i o bt Stk A opI A dnibheys iohe 195%. 634

behidthPafabépitdsar the conpounds described in the patent
appl ications |isted on page 634) and J Med Chem 2000,

upRpargeuyari scgutalma EPMAPENIISSESHES I%Aﬂ"aﬂl@bltwraétlwtw (3R,5R)-3-butyl-

| h d/
3 %tﬁxlf%?'hca%‘r fE 3RS i B FuP i P g
SapsidiilonRAcid @PogEa I82H-Ofurdher sdlﬁtblk&i Fﬁﬁdﬂ Bossessing IBAT

( - 555), bal agél tazone (DRF-2593, NN 23
m@btswymcatnéwfseﬁ I GPY%, 106dzaf i brate, genfi br ozil,

1 A L A5 b S AT 00

phlatn @2 8tically-a292htatidet ddbOor, solSdéeSAE €3 or & SoléMé 6F sithd, salt, may be

GWM 501516, MBX-.102, 29, KRP-101, R-483
adpyjigiosip pssogiegion %@%@A@r@%sm@m antegoRst y orphapppeeutically
ac éfé?%iﬂge %?g/z %ﬁvﬁ@s@vﬁ@@é%cﬁi Sdifsdr %Q&Gilgstth&%f)f;’ kot ek@mple
az@t@cﬁ)lon_ks eudthoasyez8irdldz¢tin, ¢zbtimabé)amd sdsp ldesvyibed ypti8My16/,115 which

ar§ oS Sty PR el B Do R RS S Eftederph,

abbdl PO htgonif %ct@ﬂ%ﬂﬂ#@ Be&f ddseribad, Seel for Ristafice the compounds
phar maceuti cal Ié’l’ accept abl e salt or solvate

degarthed at W@ 0250887, WEOD2650466 W QOHEP247mKPO p&000803, WO
R R T

Inrahahampeﬁtlozf did preacept@inetieabinposad vfafoemulad) orat € of

such a.salt or drug thereof, or nodul ators of
pharmaceutically accepta%lg sa? tor sglvate thereof, or a solvate o? such a salt, may be

administered in association with a bile acid sequestrant or pharmaceutically acceptable
salts, solvates, solvates of such salts or prodrugs thereof. Suitable bile acid sequestrants

include cholestyramine, cholestipol and cosevelam hydrochloride.

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 peroxisome proliferator-activated receptor (PPAR) modulating agent.

PPAR modulating agents include but are not limited to a PPAR alpha and/or gamma and/or
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nucl ear receptors such as retenoid X receptor (RXR),
or a pharmaceutically acceptable salt, solvate,

weoeabosanstieof such a salt or a prodrug thereof. BETSR2004/001115

anot her aspect of the invention, the conpound of
formula I, or a pharmaceuticdlly acceptable salt or

sol vate thereof, or a solvate of such a salt, nmay be
adm nistered in association with a chol esteryl ester
ddlraagshist, oppmrﬁiaaelﬁﬁarﬂccbpthblbismw solosite) Ralvams efifictahltyor

bl | | f h |t
PG St BIe PR Gt or Evowa sagor iﬁé@%@l@@s and
lﬁ?ﬁﬁééuﬁ@élw :{bcyﬁaﬁgégﬁy Sovited g%lzﬁtleé Gfasu%ﬁ salts thereof are

'l ne ich™are incorporated herein by re renc%S
welhbndren inaihp @dt Thdse ipduderthe oarmpounds HescababmuWe @1/12187, WO

olfi4Tt Fo pablsto P FREHS D o s BTNG B STySuoro,

Wasl02/0D 6198, SO 08/086:395C Wb i0a/00Rd4) Womemsq%@mifotdmﬁfs@! WO
rotein (MP) inhibitor, or pharmaceuti cal

0206868 aBIQR0Y/AF 1826, WP 0310858445 BYQ S HH172, J@d%ChfahI 9% 39, 665,

SR Ui B SR 0 RS

d@aﬂ;éﬂ&ﬂﬁﬁyé’&i&ﬁ%ﬁpho&ﬁdﬁ 1&%&@%@@@4}%&%@ Cheie D000, 43, 527
lications are incorpora herei n by ref erence, or

whikbate ALBEPPBRIEd oreie by Arierenss fartwglpﬂw PPAJR) glpjipjagd/or gamma
& delif ng%%f@g D Shuh lt&\sﬂ @M@fz@%@ p gﬁ%ﬂg gc§ o1)),
t

aspect 0 e Itnventi o oun
nﬁaogmalona(:MQlG -839)| lyalaghtmne KiDREJr%%,aNN 2344)5 elofibirate, fenofibrate,

ol.va a salt,

oA bRt e S BhBret pBiFTibr VBRI VBT, AVE 8134

cﬁxrogmt DRE. 10045 nbamuag@ LLY-%@M;M R8CEH, i@* 826 %1411§97 GW-590735,
sol vates, sol vates of such salts or pro rugs t her éof ,

G%é?l%ﬂn@%ﬁaw?lﬁehféﬁxdoar@N&aﬁrH%KﬂPemlpRewc(wmd&) TAK-

S AR B o AR AR Al AREBA s oo apmpisastors o
tecaghegir 0F)-2-8thokp3eMt o, mbtaendzarpperyld of formula I, or
armaceutical |y acceptable salt or solvate thereof

h
OXcYPﬁ yblsthoxywhsnyldrepaneicsaid) andwhamacewticaly gecsptable salts thereof.
iy e
%?g%}?ﬂ?érra {é\er)ita tjgg ?rtv%@& ?I‘R: (ﬁﬁ%ﬂ}tﬁ‘gcrl %Pfgrfzﬁﬁ 18 8l a pharmaceutically
acpd!m:ubiasaiwm sobilakeythereo pt alsbl&at%a;lf tsch essmlltymtag be ad@ini&teqd in

r. pr S thereof
assoma H)%%ﬁla!a {)}g’rugate %el?y% enase e1nase (PDK? inhibitor, or a pharmaceutically

acceptable salt, solvate, solvate of such a salt or a prodrug thereof, or modulators of
nuclear receptors such as retenoid X receptor (RXR), or a pharmaceutically acceptable salt,

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

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

incorporated herein by reference.
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exanpl e CS-505, eflucimbe (F-12511) and SMP-797. 20

In yet another aspect of the invention, the conpound
wohodsmomaba |, or a pharmaceutically accept abl eCsakE200a001115

sol vate thereof, or a solvate of such a salt, may be

adm ni stered in association gpth nodul at ors of nucl ear

receptors such as farnesoid X receptor (FXR), or

pharmaceutically acceptable salt, solvate, solvate of

In3H6MePaspidtlof e iBvaHiRE! the c&'ﬁﬁbﬁﬁif of fbﬁmﬁﬁl tdp @rphaﬁﬂ&%ﬁu@amy
the invention, the conpound formula I, or

acpmahias;@mn sola&ate)/th@soﬁ ote p@labﬂee)f sedhta sgit, may baa@nnmstered in

st meray byt b s i (T8 Bt B Poprmaceuticaly

acBEpIA¢ Bedis, WlvAuraEaTagedbf wish baltsae eqirady thersaf, f(ir, example
sol vates, solvates of such salts or pro

of
iAo tbse anived i T ABDR 05 05 008 Thav 0 021083658 and
w@d@@iﬂz@@ arfdhcﬁ? 8&%&&8%8{ aé) Jnmd ichtiofar 1ncoreporated herein by

rmaceuti ca accep t or solva
refei’:&rce adr,thexe dascsrbled at Smeﬂicesm 7 &1-§él 1998mmhyictbare incorporated herein
adm nistered in association with other therapies for
by IkE¢1CEat ment of metabolic syndrome or type 2 di abetes

m%ﬁgthblt SpaS R thedh 6chtoANRE | 'cSﬁbth’fﬂf’of HHESS T, R G ﬁhgﬁnaceutlcally
bi guani de drugs, for exanpl € netform n, phenform n and

acberftadersalt or sotvald thereofs or heolvateiof sudhi asadnmap Heedministered in

o itoR i nfto e B0 SN BRI e Pirdadh G orvates,
solvakds if 6 @dhSshlts HFtprdAIER tiRrédt, iabludingReovatelkees | htﬁﬁ&ﬁnbmatlon

inhibitor is acarbose or vogI i bose or mglitol.

edamﬁq;tf@ eghmplep pigatiialacigl (nigoisd ap@gmbatrmofu@nwpﬁéASHAN@ and
N i\t eglinide. In another aspect of the invention,
I?Wé ‘onpound of fornmula |, or a pharmaceutically

In266®BE apk& of Md inGéntal matcmbb@{deﬁffonmla & o¥@lphairBacefitically
such a salt, may be admi ni stered in association wth a

aceentatie wlmresalwa& theseafner a solypte b prah aalt, Gy be Adminstered in
as&%@f&)ﬂ%ﬁ?& ac bé}{ 2@6@ %holgé él%i 6' &S/lt};‘a%fefhléé QRERT) inhibitor, or
C exam de,

oropro am ace

ptghym&plyézﬂ]m adegptabde ka]lﬁsamlms gilvzhesm.frshd%allg lo- prodeydsdhereof, for
ybut hi e, gl ymi di ne,
% (&lgésé ﬂ“ﬁﬂ’%ﬁﬁﬁéﬁ%@é ag@élﬂ&/l%ﬁn de and tol azam de.

InP ?zirﬁftlﬁel? Y rﬁ&h@f B fvemidd iR dnshodthil BERIrf e, 81" a pharmaceutlcally

gI I bencl a [ yburi de) More preferably t
acsepitdhde yalmr@alva@ r@bnenﬁ oF pisolerate DHf ewabf 052, mhag bp laémamtered in

st PR BT o el Shamba ol /2B R aon o or
phexhadetifiéhlly acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
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 phytosterol compound, or pharmaceutically acceptable salts, solvates,

solvates of such salts or prodrugs thereof, for example stanols.

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 other therapies for the treatment of metabolic syndrome or type 2 diabetes

and its associated complications, these include biguanide drugs, for example metformin,
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t herapi es described in this paragraph. The doses of
the other existing therapies for the treatnent of type
wa 2005@0eties and its associ ated conplicati ons weCi/SBz004/001115
those known in the art and approved for use by
regul atory bodi es for exanpl e3the FDA and may be found
in the Orange Book published by the FDA. Alternatively
smal |l er doses nmay be used as a result of the benefits
pgfdrv@dadd Wb e, Hewhi @?ﬁthéﬁb mhihnadh‘aidgﬁés ﬁﬁxl?ﬁﬁ} arfff orhine
i nvention, the conpound of fornul ,
almhmfalofe@mcs éuhbgr: ae divpdediinte prandial @aucgm matﬂe.tqrh andeapha-

suc S er.ed in
erficaiaPEint i AT ke SR mp B RGUERE B FBbose or
vopkiBog! & naigliN.oADERMSHIE of @ Preadial HYceRZydRatbrekepaglinide or
I nh| bl tor, an angl otensin recept or ant agonli st, an

ergi ¢ bl ocker, an al pha andrenergic blocker a
I kgr., j 1
Inbd‘ﬁé@sﬁ LEORIRL DR compo Pt BHANRA parpsnticall
acctmabie kalbbiosokwate thareof br b sbivaeked isuchea st mrag thie adménistered in
di uretic, or od| at or har ceyticall, .
asiectifranibs sl hiGiod s CLafaeE shbut Bl gbwide)
IR DY gRpibiaer ?Rfmdoﬁ@réﬂl&%ﬁbmﬁ% iomiiteghltd@ I'Refdhexamide,
pharmaceutical |y acceptable salts, solvates, solvate
glmowmdgaqat@tmldp,rgidmgedet, gHsaxepid, glwbmtmmlg gérizole,

e BT P R R PR st R e e

P&fé@aﬁiﬁtﬂe@ﬁdfﬁﬂym&ﬁﬁ)@g&ﬁﬂ@lr@é @Cgiﬂfehd:lam&ieé@rybﬁﬂﬂéﬂ More preferably
ancoveni n, benazepril, benazepril hydrochloride,

the éwgmyb*rpq istg m@ﬁg@y’ﬂ’b@@f%ﬁﬁmmsggtgpw}ﬂpp includes administration of
a &aipdtill ok fféyﬁéﬁ%hpﬁ‘lverﬁﬁﬁtlﬁ Béﬂg%ﬂé&b&% &:ibztw& i %BPe%é ting

Zapr | azapri I aCl
therapies rlemhbedanﬁhmm’ardgaﬁph @'haﬂdSSels of éxplod&pbnpnmg therapies for the

BRI A CTATME 2 -
anfdgdggfb%& igdy! L&e B? k&ulﬂ&%oﬁﬁ:‘s rﬁoxﬂexahlﬁleCiﬁP FDlA aﬂd"‘rﬁQ}Bﬁé)fdulnd in the

[ apri | I SI nop ril crum yC|umn )
Omnge(Bpok publmbgi(b]o theIFaDA letepmata\@éy smaAler dogeacmyrbeBised as a result of

o R58L By BEBL BB phogfhn o | per oot

hydrochl ori de, quinaprilat ram pril, ramprilat,
spirapril, spirapril drochl orj de splraprlla
Insaﬁp?hémﬁppct of yﬁliler I@Wnuonh% cOBRPYd Qfeforrwéﬁrééaﬁmharmaceuucally

ac&?;g?cgé‘? At br %?)Y\%'Eé’éﬁg 8F I s fvﬁ&% (ﬁx a sellt ﬁ{&g%% firlistered i in

apri Z0 eﬁoprl nopt rererre
asécationwilth ﬁIDiiIEtlhfypértamSB/elcbmlpbmcbfoe seahple A engibensiakenverting
ram pri| Io ramprilat, lisinopril, enalapri] and

erigiRp B ifitibiigss asl eadiisingt] TReeptor APRBTEY & anskeneps blagker, an

alpha andrenergic blocker, a beta andrenergic blocker, a mixed alpha/beta andrenergic
blocker, an andrenergic stimulant, calcium channel blocker, an AT-1 blocker, a saluretic, a
diuretic or a vasodilator, or pharmaceutically acceptable salts, solvates, solvates of such
salts or prodrugs thereof. Particular ACE inhibitors or pharmaceutically acceptable salts,
solvates, solvate of such salts or prodrugs thereof, including active metabolites, which can
be used in combination with a compound of formula I include but are not limited to, the
following compounds: alacepril, alatriopril, ancovenin, benazepril, benazepril

hydrochloride, benazeprilat, benzoylcaptopril, captopril, captopril-cysteine, captopril-



10

15

20

25

30

the present invention are rampril and ram pril at.
Preferred angiotensin Il receptor antagonists,

woheosmasget i cal |y acceptabl e salts, sol vates, BOTSEL®4/001115
of such salts or a prodrugs thereof for use in

conmbi nation with a conpound &4 fornula | include, but
are not limted to, conpounds: candesartan,
candesartan cilexetil, |osartan, valsartan,

glutakig e, tatnopr, ¢1Bizmpr$1adillaamprﬂﬂﬁd delppnﬂsadslhlaﬂ d1ac1d enalapril,
Particularly preferred angi otensin

era#tp&&é,rﬁ@%ly smcmfap%g@m@grw a&f@wf i@p peengpii fosenepat sodium,
fotsﬁlggﬁf;ffosflﬁ rif S ﬂnﬂ,f ﬁlopflﬁg Ef%?(g{(fﬂi%ﬁkidoﬁerﬁ{) 18111'14 imidapril,

candesartan and cahdesaftan of et I'n"a
indslapul, irgfolaphidat; lmrmplril,dyclumhreAcblnpmunw ofoekiprituheexiiprilat;

har jaceuti.c C abl e sal t sol.vate . -
mpf?g d{m mygacen B, ztcgmoé gsﬁn&cw Jgpggpgoprﬁ.avriagoprﬂat pivalopril,
1@%1”Qﬁh%rﬁdqdlﬂaﬁﬁ $19810RhlofiBe, WutdapAlit, 3RfiprRP@fiipat, spirapril,
conpound I% (ﬁaarnaceutlcallé acceptable salts,
ochderi 3

sparapribl sk sm@paiatsip@hpls pizopsil hmr@qlnlgrgée fi¢rapcapfil,

tefgio |rcaper% 213'8 i@g %}5{@?&1& %r Erl] g;?)rel ral{Ho %ti ) f«grjoprll and
zoTendptitdt] Profer@d et BREEbif@s fcﬁ: X863l the ptebéﬁt ﬁlﬁmnﬂé‘n é.l@Bamlprll
2,184,122 and US 4,929, 62 a_cannahinoid 1

ragHpTAgh hrwePidh enalerHead S@%lhﬁ’fél@t Mgre prefesresy AGE é%hlblé%ﬂs fgr uses in
thg:i)?éggﬁtqm 1§ﬁ|afesra }%J}lvaﬂht?ﬁ‘m p?l‘?ﬁltvﬁje fang‘lkiEg %gggeéﬁ br

rugs thereoft, exarrp & T1 monabant
ardngbnisss, @h&malcbl&nballyl aé@ﬂablé&;ﬂm solvaias,rselvate of such salts or a prodrugs
hor mone, ant agqni s

OGTRRF TG CTYRRR0RHt AGHEPEIIRE oy Lt o pegg imiea

toof:orﬁlb&ﬁd§%ah§es9ftarp oGt dIRK&AS losdrh, $x&Mah Sirlartan,
described in WO 04/004726. 30 I n anot her aspect of the

telmpganten amd eprdsertan Epﬁwntjaglyq{refﬁupdrm&otpnsmﬂ rgceptor antagonists or
ar na i cal accept abl ate t
i RaPERUL Rl BRSEROR (el i B RlecifisGon e

caAgsQethR b dfaridbiRtaARilathil - | nf | ammatory agent such as
gl ucocorticoids, non-steroidal antiinflammatory agents

(NSADD) or intestinal anti-inflammatory agents, or

Inpe{?)@S uc s%% | ahd Mlvéﬁ;tﬁglp{lﬁtblo%%ﬁﬁ& ?f foéﬁ%ﬂ:ég% ea plﬁ%}{@eﬁﬁéaﬂy

ts or prodfugs thereo
aqgeptelde tsalt ox:ml%e thietdof,i ar@lsobate dfstichna bdlt, nety Heeandidimistessd in

t o .bet anet ason, xamet ason i sol on
oSS SROO b S-GHRHE APl AL PRSI SCEmaple sals. solvates
sobPdids! o?‘éﬁclﬁﬁqits Y HRRIATY sAhersby, f(ﬁ Itk & rél p%h@lregt'l ase 1nh1b1tor e.g.
anti-inflammtory agents wil |nc but w

orflistat ¢EF129%748) domealamitltﬁ (swdty)ofogtralhpg |sblp,q§m@¢ éor q;gnm shbutrarmne
d. Sui.t.abl.e i stinal. an

(P AR 37 R cmratifi T GRS ShiepShihyerse agonist, o

plialrﬂﬁhée@dcél@ a’bﬁé}fté’olé 8AltsC YOI 2dtes sSlwebs 8Ssuch salts or prodrugs thereof, for

example rimonabant (EP 656354 ) and as described in WO01/70700 or a melanin

concentrating hormone (MCH) antagonist, or pharmaceutically acceptable salts, solvates,

solvates of such salts or prodrugs thereof, for example as described in WO 04/004726.

In another aspect of the invention, the compounds of formula I, or a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt, may be administrated in

association with an anti-inflammatory agent such as glucocorticoids, non-steroidal anti-
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sul f asal azi n, nesal azin, ol salazin and bal sal azid. In
anot her aspect of the invention, the conpounds of
woaoomoss1b, or a pharmaceutically acceptabl e satT/saz004/001115
sol vate thereof, or a solvate of such a salt, may be
admi ni strated in associati o th a cholinesterase
inhibitor or an N-nethyl-D aspartate (NVDA) receptor
ant agoni st, or pharmaceutically acceptable salts,
inflammatbysgesin (NAAED) of intstiiel satlitisflanmpogoagegts, otplrewaceutically
such as, dongpezil, rivastigm.n or_ gqal antam.n.Qo
accRRRIStSRHS- SPIY2i6sy SSMVRSICB IS PR PLPrRBteS RE o diabieon,
gldch&SrBcdids RIPHCRRE, Bht WEll ABchd Xhittd'® BekRdtARA! dexamkOEon, methyl
prohyl axi s of metabolic disorders in a warm bl ooded ,
preginisakoh, preduitolas, prednisdng trisewcdnaden, hyerocortisan.reertisonané hudesonid.

sul IR Ao SR AT Rl S b adtfls i thifRe, B0 &hf £tk Yfinited to

indoRREATRG Audlbeall, Yoieefep hatielt as addiylodlicshit wet eSuitabledntestinal anti-
_or a solvate of such a salt, in_sinultaneous,,
inflparpanty agenswill dpelpda, Butawill pat de lizitedsio gmine sglicylates such as
4 405 : ot her conpounds
Sulggeséfé%?lb}élgsl n I?Jhrbltlssa1 czclnn%}% ntg‘{lsiaggr%fdéecti on, or a
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof. In an additional
In b8Ahet8pt of 118 i VENADA | tROcothpiids bEfdRaMI 1960, BhaiBhidcally
or the treatnent and/or prohylaxis of dyslipidema in
acaptublensatilon ediwdicahéromt, or ssndvatasf steh a salt, meebe admigistiated in
treatment which conprises adm nisteri rig to sai gﬂ\gﬁhgal
assppiabiph Bt acholineipeSe PRI R IB eRsy o SRrRAEle) receptor
O G st BBRRELARE o8 Sot e BB ol SRRl o prodrugs
they QUM a8 Hofpe i€ RA 8t Eniabighlattabih bOmelahiin.an
ef fective anmount of one of the other conpounds
described in this conbination section, or a

o LRSS S5 L BEEEE Fo rE e Re
an{i@?ﬁ#&ﬁélaﬁs JihGriddve r&?ﬁ)g&rs Hhﬁv(/ ?rgg(-ﬁlogﬁ&?cy %rﬁﬁﬁl, @uiﬁsﬁﬂ%, in need

treat ment an r prony IS O e 1 ns

of Bl tidagNER v EHE @ ises adimindstdrinyl to gdiddinnal nmleffestivehanacsunt of a
man, in need of such treatnent which conprises
compaind oftfermylg It ¢r aspliapmagertienllyascartade salier sahstprhersef, gr a

onpound of .formula |, or a rmaceut.ical l . .
sofyBieay bath £ SopanieyS sy FRESHe Gmpgmion gy an
effSHER Atk bf ofebofIhdMHhEAORPEIndSEIURRA i8thiQ ComBRAE! Sction, or a

adm nistration with an effective anount of one of the

phainiresutivaitp avcepsabitesitty sdvede,isolviatei of sochm saliadn aoprodegithareof.
or a pharmaceutically acceptable salt, solvate,

sol vate of such a salt or a prodrug
In an additional feature of the invention, there is provided a method for the treatment

and/or prohylaxis of dyslipidemia 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 or solvate thereof, or a
solvate of such a salt, in simultaneous, sequential or separate administration with an
effective amount of one of the other compounds described in this combination section, or a

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
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thereof. Therefore in an additional feature of the
invention, there is provided a nethod for the

wonrestooens and/ or prophyl axis of type 2 di abet e6TaRzDO4/001115
its associated conplications in a warm bl ooded ani nal
such as man, in need of such26reatnent which conprises
adm nistering to said aninmal an effective anbunt of a
conmpound of forrmula I, or a pharmaceutically

InamGRAB{tRBhEfe8@ld ofQhe ﬁﬁleﬂt@ine tHeRel @Rdvid& a Methol Yért the @batment
such a salt in sinultaneous, sequential or separate

angépripsehstiads pothe nsuhin zesisiance syndyeme iy ermalended gpimahesuch as
R GPIRAUO S AERELERE S0k Bldd S SHRIARH] Gk AL Blettoctive
ans@im af & comhpsuibffomallt 1o agphprmagtetigcalll abwpfableTm@fsolvate

n addj tional feature of the invention, there is

thﬁriea P8 dolyats fach Balt f"e%{’FlPH@’eﬁHﬂﬁ%‘iueﬁ%l\% ERdie administration
wﬂﬂ@ﬁEffé&iv@%ﬁlo%n@Mgtdf oth ﬁHasbdeQ%& iR BifBdmbination
such as man, in nee suc tnent h conpri ses
sealdon, 1oF atphammug,emth:aﬁwacbe@tmblrvedaltasmlm‘té aolvateef andumsaltodr agprodrug
th ound of formula I, or a pharmaceutically
gClkptabl e salt or solvate thereof, or a solvate of
such a salt in sinultaneous, sequential or separate
admnistration wwth an effective anount of one of the

Therefere i@@m@ddirﬁ@galcf@@tuﬁ Hdbe inventinng thermis iprriidesin wetbed dor the
treQdE @nt%tﬂaf ?BFOE’%& agi%l %%(%Qﬁe%gs and3 ath c%a?ed}l c%rfphcatlons ma
vate o asal or a pro rug ereo

waﬁdblobdaahmﬁﬁatsuﬂeasqhaﬁ g néedvE RUEIOMe atinB®y hitls cinpndeded

a nmethod for the treatnment and/or_ prohyl axis of
adanipiglesing 4@ 4 Anignad an sHeqtiye smpsphefia cosrpoynd Af fasmulasly ena
PRSI e D, REGN, B tNRAERDL of D s R
simu}tqu@onsj seduehtalmrlsepdrate admanigitasioned thuen effective amount of one of the

cce abl$ alt qr. 9 al vate thereof,, or a solvate gﬁ
otgrepmmponngs desritad i s AAIBLAt LSO, 0% p PHAIIASHHoALK acceptable
saﬁdmlwt@tsbﬁtate%”f sweH Qsﬁf@fafd@ﬁ&ﬂugehés@u nt of one of the

her compounds descri be hi s conbi nati on secti on,
or a pharnaceutlcally acceptabl e salt, solvate,
t. r < ln_an .

TRER B 8o RS Re AR orRte AYBLR 8 R el e giigoatine

ana/di‘tptdwdtnﬁg)hyﬁdﬁl@lﬂérﬁﬁtdﬁﬁmhoﬁmﬂ/ oW arpi-bloylieXarBmel, such as man, in
atherosclerosis in a warm bl ooded ani nal, such as nman,

nqeﬁ oﬁg&y tpsataent ﬁvb(lqkbcé}lnpgﬁps iRt g said gnimal an effective amount
g@ B¥ 5581! ?pl@dﬂnﬁ@éut @ﬂl}%cfcgﬁtﬁﬂ)lg %Tﬂ?UPMaté){hePeof ora

or a p armac
sohcabsecpﬁsablh e sslaht simoltsreous tsequehBalenfsepavate admlmstratlon with an

effective amount of one of the other compounds described in this combination section or a

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

In an additional feature of the invention, there is provided a method for the treatment
and/or prohylaxis of cardiovascular disease 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 or solvate thereof, or a

solvate of such a salt in simultaneous, sequential or separate administration with an
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sol vate of such a salt in sinmultaneous, sequential or
separate adm nistration with an effective anount of
woneosghs4ihe ot her compounds described in this PCT/SE2004/001115
conbi nati on section, or a pharmaceutically acceptable
salt, solvate, solvate of su2h a salt or a prodrug
thereof. In an additional feature of the invention,
there is provided a nethod for the treatnent and/or
effRE@Rydnaoting oPbndyitas othet @siruatieddsaribet ia thia comblnatidesection, or a
animal, such as man, in need of such treatnment which
phapmasenticedly saeaptable @it sivate selyate ofifnelun salhores pradivig fhereof.
amount of a conpound of fornmula I, or a
pharmaceutically acceptable salt or sol vate thereof,
In @n addisiohal #¢atuefof shecihventia) theferis pravidetlansetbied for the treatment

BB s BRI B, RS B R ML B S, s of

sué’f?t:‘r@z[th@ﬁtdwhleh EBinriSRHRinMAkbARy &AGId Aimaldn éHfective amount of a
pharmaceutical |y acceptabl e salt, solvate, solvate of

cogpohndoirmulerd, er qapIMma@utlhdlyemeptabie aalt ekl vateothateof, or a

e lLnvention.  ther
sop Gt ¢t sBlf )l Bt PRSP0 asrbt i o R Y RSB MR a0
effoblive And\8R Gf bR of D bO¥H EEmpRMas desceibel RShi rcOtnblnatlon section, or a
transport in a warm bl gcoded ani mal, such as

phwmasenficallyacantadle sakin SOLVRIP IR VabRrsusled saltis %Pfé’fhé’r& thefeof

to said animal an effective anmount of a conpound of
formula I, or a pharmaceutically acceptable salt or
In g0 ladditienal tfea:tequf tlor insergny thee io providteld aamsthbd fo'rnhe treatment

si mul t anequs entl Qr,se ara rat]j .
angjof R oY TP GETGRUEETOR 1A A0 HORC DR ot Gr e, in need
of qg&?ﬁééﬁ%@nﬂ \)OhlE:H t gﬁ%@ 'a&ﬁiﬂ&@rn?g[e&tsaﬁlnannﬁﬁl @ effective amount of a

phar maceutical ly acceptabl e sa sol vate, sol vate of

cospohndofirmubar], ar @plnmimageutlhdbemceptabie aalt el atothateof, or a

f i,
sobGft a1 ag L Bt ish 05 st G S o et U GrliPh g o0
efftkctive AnHGRGf bR ofifE bERS taBpdume EdctiBed ﬁlhﬁis%‘éhﬁirﬁthop section, or a
absorption in a warm bl ooded ani mal, such as man,

phagpapesticaliyasceniaie s ﬁOIMPdQI‘@é‘-’n?frﬁué}% saltin mprodeig th@reof
to said animal an effective anount of a conpound of
formula I, ora pharmaceutically acceptable salt or

Ing6aladaitiendlfesterf of thy ingetivny thieee ioproviddd samethbd fornreating and/or

si mul t anegus, se uenla or parate. adm nistratio
PrENePH & Ol U AHBAR 23Fe e TBPILHE TGV eSO egsport in
a \gﬁﬁ’f 5188l hfindallisBcE ARAN 34 h&dl STRGER Qé‘atm@ﬁt which comprises

phar maceutical I’y acceptable salt, solvate, solvate of
adsniuilstezing &b $aid amala[b aw fifentive hmovnf of a Q@n‘amua@ df farmnky L, or a
pkﬁagﬁattci{eglﬁga?{yn%le]%t (I)rosrc])lvatehtgereo \\//at(é‘j:(:“(fti sGth'R saﬂ lq
simultaneous, sequential or separate administration with an effective amount of one of the

other compounds described in this combination section, or a pharmaceutically acceptable

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

In an additional feature of the invention, there is provided a method for treating and/or
preventing conditions associated with a need for decreasing intestinal cholesterol
absorption 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
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preventing conditions associated with a need for
i ncreasing HDL-chol esterol |evels in a warm bl ooded

wanirsas4i6uch as man, in need of such treat nenPCHSEI04/001115

conprises adm nistering to said animal an effective

anmount of a conpound of formfd& |, or a

phar maceutically acceptable salt or solvate thereof,

or a solvate of such a salt in simnultaneous,

a phapuenitithllpacpRbleahl odcbliite sierédf] @ shildafe Gfsuch a salt in
effective anmount of one of .the other conpounds
sigadianequsFefpential er Q@B@pgyerggfm@ﬁtrgtmwlghan eckive amount of one of the

I | vat f

oREAFOTRSRH, EliboBHAER cBRbfAAEh tect) o Aoyt Bieflyteceptable
sdlip atluate, soivatdef suak estli ong ptodergghersofpr ovi ded a net hod

for treating and/or preventing conditions associ ated

with a need for decreasing LDL-chol esterol levels in a

Ve dBdRiRArRAnAODIBE inveHESh, WerdRDrovile L BRI f§1ul%htm and/or
treatment which conprises "adm ni'stering to said anlﬁa
p@ﬁemfng@@ndmnamgmtedm@n aceep demiderodsif HHPL- @hollesteml lavels in a

tlcaII REEE tabl e
"BARRRGRY b Bl fRF AR b phlr RN Gich tShBRbes
acﬁﬁﬁlib@dﬂﬂg&b s8id a8 BRA a8 el dthdiint af 4 &dpdunt oRformula, or a
ef fective anount of one of the other conpounds

Phremasqubiedlly #rcepipble saltBr spAvate thesebtar @solvgte of such a salt in
. ah .
s@%@hﬁ@gﬁg ;H%g&%lrnlagoras‘ég%?% ad, ng?tg%tgo?n v?&ﬂ er"ét?e& cﬁ? Lu)ﬁgﬁﬁﬁ o(} one of the
otlhelatamm)unﬂs didrserlbcm/la rthis combinatoesdctionron viphednaemidaligdcceptable
the treat nt and/ or hyl axi s of inflammatory
Sa&%ﬁ%}v?tf”osr?iv%t% oLsughp it bP%g@g“érfﬁ?FﬁPf such as man, in
need of such treatnent which conprises adm ni stering
to said aninmal an effective anmount of a conpound of
Inf @racddith)nal featurgofghe mventden, ithead 1sypraddeda misthed fail treating and/or
yate t reof, or sol vat e .of . such a [t in .
pdient b B ot weatiuad MR el e iRE i i Gisrghevels na
wittnti-blodde® hhigfl,isvieh &mbiitin @éedsTRuel trtdifieAl WIRith CORPALERIS
described in this combination sect i on, or a
adppiatstREg P PuA RN @B eHeeleamonnt of aseimpauad of Sirgua, of 2
fel
IR ASElY o B AP LA ERr of sBLARI A Bty
sifnnitandoes,tseqamieindr sapatite Iadmmktydt@nlvﬁt}ofin dfectied amows of one of the
i sease in r m.bl ooded. ani.mal , such a i n_need
op S Sl TR FOEB RN LBt R i ARBRBHICHY Y Scceptable

sa&aédivzﬁ@ | OB/ atcAdY sﬁEﬁ £641t ¥ u}?ﬁﬁfﬁgtthé}f: ofa conpound of

formula I, or a pharmace cal'l y acceptable salt or
sol vate thereof, or a solvate of such a salt in

ntn%ﬁidtgﬁ)rﬁelofégtmesgﬂﬂg 1nntvler?t10n thetes 13 %rrg\}ﬁeda a meﬁloatf ratu: ?rgatment

and/or prohylaxis of inflammatory conditions 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 or solvate thereof, or a
solvate of such a salt in simultaneous, sequential or separate administration with an
effective amount of one of the other compounds described in this combination section, or a

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
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effective anount of one of the other conpounds

described in this conbination section, or a
woheosmasaet i cal |y acceptabl e salt, solvate, sobPegaise208/001115

such a salt or a prodrug thereof. In an additiona

feature of the invention, ti®re is provided a nethod

for the treatnent and/or prohyl axis of

arteriosclerosis a warm bl ooded ani mal, such as man,
In dnreddit@labieataitcdr the asvention, tiwihé Bipreddat a aethod for the treatment

and?%%glba%ggp F gqthg;gfegls? 1s%g$errlglamﬁagp}:é]€@§qc* %gmg rrgllfcrf]lt as%ana in need
of REL ﬁ'@&tﬁﬁhfwﬁﬂhtco sy aYlﬁhﬁisttehﬁ% &Pdaid Ai a‘péf\f&‘ttl%e Qlfnount of a
such a salt in si t aneous quential or separate

comgmtmind iof foratulzol) ona phararacelfticelly acceptableusalt oosoleate thefedfher a

npounds scribed in this conbinati.on sect.i.on,
solghie 5 R ARAL LT PLLRTSPuaEapRaEl o SeBRE Jghydiigion with i

eff&BlY ahBufof DHE B theMhdr cOfpBuls Adidibed BB ombiRat R sectlon ora
addi ti onal feature of the invention, there is provid
phasmaseukiodlyf apceptalda silbgolyat) enlvase ef/smhmglt ObADIQ thereof
associated with a need for inmproving HDL function in a
war m bl ooded ani mal, such as man, in need of such

In dnf iditioRAL fewfikCHr (8O MYehSas taadisproviedd NphethddTad e aBhtifiint
an effective anount of a corr'glound of formula I,

andiprpaksdetis pratatipselerosispare-alapdedanigal sughes mpsy g{ﬂeed of such
tredifneft WREY ?(grgplqges %Hﬁ’lﬂllﬁeﬁ%{o sl bl Ak Fegﬂ% amount of a

sequenti a separate admnistration wt
com[ﬁduadtolf Vel of 2 pharomecwically ecasptable salvwpselmats thereof, or a

d i bed in.t nbi t ti
SOl S SO dePlL it FVLSeeb ABuTba] 3 segh atmitscipg ity

eff&:‘ti@@ afo8RY df oRb oPtlﬁrcﬁ’ﬁ’ér YembhE{R Aescridesd & M \britindion section, or a
further aspect of the invention there is provided a

phapmacavticdlst acseptaiole nplo sptviatsnsolvite bf whprsel ot a prasonp heredf.
of formula I, or a pharmaceutically acceptable salt or
sol vate thereof, or a solvate of such a salt, and one

In £f addinat ﬂa@ﬂnrs:@ﬁm@ UVERtisIE Sifid ReRlovided DirBthearTbi tiédting And/or
section or a pharmaceutically acceptabl e salt,

prewtmatcendlgena/%sﬁ@m@iﬁd gva@w nged Hrimprovang, HEM figctioneingof |
-bPo%ﬁQ& bAhlaP ol EJHX Eéﬂa&fesﬂhﬁ &?A @&&%R tc@ﬁk)ﬁsefs
["uent or carrier. Accor |ng to a Further aspec

admllnstq:nmgste s&id ianingad tah effe¢theraendust pﬁa)mmi[mﬁnd ok |fdsrmu1a Lora

risi a co nd of fornmul
AR eca rEar R StE Sprebmeinetsel s sSlefarsvetherdbi
smﬂ[tafi’eo%@ | ¥ ghetial orSepdtaR a%ﬁﬁﬁlstr%ﬁﬁﬁ WlLarPErrdcRGe BBAL of one of the
conpounds described in this combination section or a
othpheommeveds desatibad indhie pombinetiembaction,eirvahermasehtically aofeptable

salt? gcﬁl‘?atg, s%?\;atce Hsubn grsﬁg &ugprodmg 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 or solvate thereof, or a solvate of such a salt, and one of the other compounds
described in this combination section or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, in association with a pharmaceutically acceptable

diluent or carrier.
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5 thereof. According to a further aspect of the

present invention there is provided a kit conprising:
wapo@/osmpound of fornula |, or a pharnmaceuti cRCITABE2004/001115

acceptable salt or solvate thereof, or a solvate of

such a salt, in a first unit 3dosage form io0o b) one of

t he ot her conpounds described in this conbination

section or a pharmaceutically acceptable salt,
A&RkNAL B a ARiNkRhDef of S Predent Blventidn tihelféri@?fd!&ﬂieﬂ hasie®mprising a

in a second unit dosage form and c) container means
compouad af Eirminkg, ewi pharmaggqutigaldy asepiable gals ageolYase thereof.oor a

ordi h t r to b nvent.

sofRECH B35, A hd Offe BRRE S Bounk S BRE BE DL Ry ifdn
set@smat sfpHarmadendicqiadcoeysahblt k418 lsblyacadnitabf fichalshlt of a prodrug

sol vate thereof, or a solvate of such a salt, together
theeeh a pharmaceutically acceptable diluent or carrier,

ina first unit dosage form b) one of the other

conmpounds described in this conbination section or a
Aghatingteafurthat dspe@fdocppseabinyestdit thewas patveled sddit/atngprising:

of such |t or a prodrug thereof, in a . second unit
) dsoRpaURbP RO o DRprmRcraicl R ntle S pLsayatgthereof, or
sobaakoff Subls h saANGn 8 eRQNMitHRSAYTof@r M. According to

anot her feature of the invention there is provided the

b)pne ofthepthay mpmngn@fdeg@iheﬁén thas eamnbkinationgectzon or a pharmaceutically
har ticall ceptabl e salt or, solvate.thereof,, .

o§PUBTE G 3o 58, o0 fiFOES @R oot B b pBiarEmURHE Rk unic dosage
foeapp@unds described in this conbination section, or a

pharmaceutically acceptable salt, so|vate, solvate of
c)SQBRINST BspRs TF containtigrsay Hmermdsecondilosage fREAYF act ur e

of a medi canent for use in the treatnent and/or

prophyl axi s of netabolic disorders in a warm bl ooded
Aawrding fo sficthensspestrof tOpresmt tivegtidmothereds hevided atkir @ngfrising:

the inveptjion there i rovi ded. the use of a c oynd
o) GOoPBIROP T 1 O BhaRaTHEE N eCaitRye Set BilpRthereof,or a
sobakd ofMucls 2kMAkS ML WA a piimAcRAbMBL £c&tafid @llucht $Rtdrrier, in a
and one of the other conpounds described in this

firgiontd§ dnsegeoiormect i on, or a pharnmaceutical |y acceptable

b)f lg tpg B 2 ?oltl?{ef]r‘tc?ﬁlgg&ll&lsa&egcr%ced?ﬁj ﬁll?s 9on§t§1}15tio%rse§ticpnr é)rdar ﬂ%rmaceutically
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 or solvate thereof, or a solvate of such
a salt, and one of the other compounds described in this combination section, 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 and/or prophylaxis of metabolic

disorders in a warm-blooded animal, such as man.
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manuf acture of a nedi canent for use in the treatnent
and/ or prophyl axis of dyslipidema in a warm bl ooded
wanoosbs4isuch as man. Accordi ng to anot her feaPdTSEDf04/001115
the invention there is provided the use of a compound
of the formula I, or a pharnggeutically acceptable
salt or solvate thereof, or a solvate of such a salt,
and one of the other conpounds described in this
AGRRRL P Me% @&z&me e twmeen%ﬁ "tKE@@ %Lﬁrbﬁaéd PhedSE 8PS BithFound of
salt, sol vate, solvate of such a salt or a prodrug
the ﬁurnmul of a phirenaceutichHy aeeptable salt md@leaﬁmedfmr agobvatmof such

R e S e T T S

pkﬁrxﬁ@deﬂh&ﬁl@%@@btﬁﬂé B, solshte ot @such\a 68l 8 Aprodeug thereof, in the
anot her feature of the invention there is provi ded the

mgydacifre of @ srgsieamenbforuse it the fragtent angyorgprophylaxis of dyslipidemia
1n%ﬂ%ﬁﬁﬁ& d%ﬁ#ﬂ c%ﬁ@ | e salt or solvate thereof,

or a so suc salt, and one of the other
corrpounds described in this conbination section, or a

pharmaceutical |y acceptable s sol v, sol vat e of
Agqeeting losapothes fedturg,o g&mawwgpi‘&fe iSHROYes i of G5t Grpound of
tthforﬁl liLF 3R achﬁtlc‘flﬁg aéd& {aBR hlt®RLABAE MOy a solvate of such

prophyl axi s o hyper | |da mc conditions in a
a sadty anchdreorfehie a&em@mpamdhd@srlbmlnn this combinatjon s;ecanm,tdn@r

f eat ur t he n there is.pr vi d t he use
DR APRHIY PO o alr o1 & BB ATAE Bt PR neieor, inte

mAGFERERRIFQ iedlidan®nt ﬁﬁ'u‘é@hﬁth& B@ﬁtﬁﬁ:ﬁt arQT/oraprglﬂ{Waaﬁﬁoﬂ{letabohc
such a salt, and one of the other conpounds describ

syndrom oF tyesd Hisheted andiscassemiatedeomplinetphsiae W aterblopded animal,
ﬂéﬁggglgble salt, solvate, solvate of such a salt or a
prodrug thereof, in the manufacture of a nedi canent
for use in the treatnent and/or prophyl axi s of
cardi ovascul ar, di sease in a warm bl ooded ani na

Aggording o zpaths dratgrercd sy ension thete (rrioviried s wshoks f?raaound of
th{e @&gﬂ?ﬂ% B F())E b ?Hbﬁ?ageﬁtm 1 ﬁ@ceg{ab% s%g%P%N?tt ?ﬁer&ffe i @gdi%{t@of such

naceutlca ceptable salt or so vat e
a tdite pebéne afrthaothet &(HDIEDLmﬂS deschibal indhis combuhatoe sesfion e a

t t hi tl t
oG RSonERTRReFR S Et Buil SRR ELAP L BoRE bt in e
mfufSiER ¥ agiddicaend fd¥uRe ititie tBRHRAT and/ét PrbFhylaxis of
manuf acture of a medi canent for use in the treatnent

hypadipidacprioponditionsdn e wazmHdeesked lapiveali sich s gan.

war m bl ooded ani mal, such as nan.

According to another feature of the invention there is provided the use of a compound of
the formula I, or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such
a salt, and one of the other compounds described in this combination section, 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 and/or prophylaxis of cardiovascular

disease 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 I, or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such

a salt, and one of the other compounds described in this combination section, or a
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According to another feature of the invention there is
provi ded the use of a conpound of the fornmula |, or a

woheosmesgeti cal |y acceptable salt or sol vate thersaton4/001115
or a solvate of such a salt, and one of the other
conmpounds described in this gpnbination section, or a
phar maceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, in the manufacture

phefmR Bl 1§ AR at] O§alty S61vits, sohaitd SRAENE BAlt Wprdtirug thereof, in the
prophyl axis of hyperchol esterolema in a warm bl ooded

manifaeitire of a aredigamenhior necciorthe Heptmeniang(as drorhyiaxis of agferosclerosis
.t | N ;on.there.i ovi ded the use of a conpound
1n8$£¥%QM§§%ﬁﬁ&gggf&%Pagn%harnaceuticalIy accept abl e

salt or solvate thereof, or a solvate of such a salt,

and one of the other cqonpounds descrihed in th

) i
Agegriing et anothes atyrg /F theinvenian thepc s roHesd the éié%%%t epround of
th%c‘ ﬁJrﬁlulasl(? by Qf)ﬁzﬁnﬁeétﬁi%%ﬁy chceét'dglfg s&lt SRLJIVAL tifdrdd At aiBlvate of such

ereof, 1 n the manufactur a nedi canent for use In
a sahiearntdraatofitint otherioorpopndspdestribedsn diis eorobindiien seation, or a

associ ated with a need for | OVi Ng reverse ,
PHRHEHCS LG S okl e Sotsats, SRl 6 s GRIERA iodrug hgpeot. n the
maAffiBalte of\@ GRIdEHaREnt for AROMNBE trEQRCHI £dMr prolshyldXVESKH | ON

there is Ero.w ded the use of a conpound of the formula

hyperchelege i 8 (araalogded @ainpal atiick ag B1ap. or sol vate
thereof, or a solvate of such a salt, and one of the
ot her conpounds described in this conbination section,

A&brdinphadnvaee fangalof thedavaribaiete Bghrévidadihe ateof a compound of
sol vate of such a salt or a prodrug thereof, in the

i g

therfrmriack oF & Pharmacertigally assrptablssalh Bsqlypte Herqof «ofanohtate of such
d ; ) i ' e v

+ SRR AR Suffoucpad iR S EBh AR 2

phiarmacewticaliyicogpdade salt, sellvate ssotwateas! swalna s#lt aoa piodmgt thereof, in the

man gcgqerg gtfgat i~ 01;16 t;t%ﬁ%&fvtgg {.Fimotgleflthae y orii)?oyﬁxry?zyxiisdgfd a go?xgitions
asRRBHAPH R binead fof iMprARIBRY&sS @ dlestroB@dn¥pdrein FaBRblooded

or a solvate of such asalt, and one of the other
angoalpPehds p@scri bed in this conbination section, or a

pharmaceutically acceptable salt, solvate, solvate of

such a salt or a prodrug thereof, in the manufacture

A&ordingretinoaiee fatdre lof tkanventibh éherd Balrowded b ds©6f a compound of
pr ophga!saxi s of a condjtionsassocjated with a _need for
th Fepwlash, A2 PmaReiticalle pcaeptalg sl of sphuatgalicral) Jododyate of such

a Gt AR oneSH e dfe®hpounds described in this combination section, 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 and/or prophylaxis of a conditions
associated with a need for decreasing intestinal cholesterol absorption 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 I, or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such
a salt, and one of the other compounds described in this combination section, 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 and/or prophylaxis of a conditions
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According to another feature of the invention there is
provi ded the use of a conpound of the fornmula |, or a
woheosmasget i cal |y acceptable salt or sol vate t Rersatoo4/001115
or a solvate of such a salt, and one of the other
conmpounds described in this @anbination section, or a
phar maceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, in the manufacture
ascidedWith @B forlifireddHify HIDLL MBIk RANEVRI in ANGHAEblooded animal,
prophyl axis of a conditions associated with a need for
sudlees @88 ng LDL-chol esterol levels in a warm bl ooded
ani mal, such as man. According to another feature of
t he invention there is provided the use of a conpound
Aordihgtd aiothdr fedture OF the ipYention e 1sqadviyedube &pd afd eompound of
salt or_sol vate thereof solvate of such a sa

the Framyivel, 8¥ 2 phameeeitically, ﬁ%ﬂﬁ%@@ sglé Ok $qlpate thereatygra solvate of such
a SRR GHe A SEhLS <f?ﬁ’n oﬁﬁdsadég JiBh %MF b&ﬂbh&u@&&%ﬂ&ﬁ%%

salt, solvate, te of such a sa or a prodrug
phai‘maoeuﬁqalhyractdp&ab}malif a«zivate,esohfateaoﬁmdh caaent a pmdrugtheneqf in the

b SR P Fr BB B e e RO R  condiins
asﬁ%‘?ﬁécﬂbvﬁﬁ atr@e@ﬂﬁtdla%ag‘lﬁngLecmiestem 16YERtE Winl-HR6E8ed shimal,
provi ded the use of a conpound of the fornmula |, or a
suplhas pageut i cal | y acceptable salt or solvate thereof,
or a solvate of such a salt, and one of the other
conmpounds described in this conbination section, or a

Aqdedi® eeatot R fdayurd ©F eetiatdntion didre 1sS§ﬁ!bMdéthhe$1©é ¥4 eordfpound of
such a salt or a prodrug thereof, in _the manufacture

the forgukeki PE  RBHMAFSHicale AoRDhle Salt oREaHEHE TgFRALA a solvate of such
a é%&toﬁﬂﬁ/ (Llﬁxdﬁ Obtnél go'ﬂ‘?ﬂoﬁg&s deéérﬂsjédsiﬁ s Cblﬁbﬂla bR g)? gd

suc as nman cording to anot eature
phai'madenu@rhlm aoneptzttﬂas galf, solpateysotiatt ofrsaichigealobr apwmdmgahedof, in the

the farmul a | a pharmaceuti cal |y acceptab
mietge of syebcerionblos gp¢ b BegHenEiul G SRy aipflammatory
coRBfiofH R PlvatnlB1RIBE iniGRMRAMNASmAesScribed in this
conmbi nation section, or ‘a pharmaceutically acceptable
salt, solvate, sol vate of such a salt or a prodrug
t her.eo i ac
AfBP kol BB Rab R e BPhBAT Bt Ph 4 Effubdinc of

thé Porulvel, Bt bbﬁﬁﬁ&demmwhccepmbh sai oﬁ@cﬂvz&e eiebfNg 4 @lvate of such
anot her feature of the invention there is provided the

a sdfeansk ong qfé%@t@}ﬁlbc%@popﬁ@s deseihadgn this gpmjination section, or a
plﬂﬂﬂ& a%@%gé/bé%%ﬂf %l@?tle,esoﬁ’alté of%¥uck 9 ls%(lﬂnea f)ll?)ﬁfLi?gO[Bereof, in the

manufacture of a medicament for use in the treatment and/or prophylaxis of Alzheimer’s

disease 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 I, or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such
a salt, and one of the other compounds described in this combination section, 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 and/or prophylaxis of arteriosclerosis

in a warm-blooded animal, such as man.
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a salt, and one of the other conpounds described in
this conbinati on section, or a pharnmaceutically
wacospoabe salt, solvate, solvate of such a saCt/sarooa001115
prodrug thereof, in the manufacture of a nedi canent
for use in the treatment andBer prophylaxis of a
conditions associated wth a need for inproving HDL
function in a warm bl ooded ani nal, such as nan.
ARGED gl hotir Fednite R e iAeddEoh titre Is'”tﬁ‘oﬂﬂ&f»ﬁl@hsé BV£Edthsdund of
there is provided a conbination treatnent conprising
the frsmabink, AT 8 Pharmagentisplly acceptpbletsply or sgtpain thegtofeor a solvate of such

 GOTBHDN id D5l b 0P LTRSS Lo

pt&ﬁﬁ&beﬁtlwlyta,ccqmiblo seid, koylvate gl wass ofvdutin aaalt ora prodrug thereof, in the

SRSl AR b Sl s i

Et&l with %tdegcﬁ‘ fdfim gfbv‘ﬁ{ BDY MfctfMaH 'ﬁtweﬁ’fn P& anthA, such as

er conpounds deScribed in this conmbination section,
Inmr a pharmaceutically acceptable salt, solvate,
sol vate of such a salt or a prodrug thereof,
optional Iy together with a pharmaceutically acceptable

Adbokdifto Sfurfhef hdpBEt IfPhSprapmbiRvbAsiEtedns pRfvided Wdndnation
man in need of such therapeutic treatnent. Exanples

treahen ¢pEptisAg tmAdnNpisirgtief ofeanifferdymameuns obwsompound of the
&bﬁ%& hc%l aﬁ%ﬂp éeﬁﬁcﬁ@%?ep%ﬁg Lalﬁ&restoﬁ/ta?e s %hﬁ%&%te of such a

ertormn romat ograp
sanu@tmallmlmbt with aqxhammeutfddﬁytae&dp&ibmlhfem @rcaldiér, with the

ultra violet h hour mn. mnute
simultaneous, sequential or separate admmlstratlon of an effective amount of one of the
other compounds described in this combination section, 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.

Examples
Abbreviations

DMF N, N-dimethylformamide

DMSO dimethylsulfoxide

EtOAc ethyl acetate

EtOH ethanol

HPLC high performance liquid chromatography

NMR nuclear magnetic resonance
THE tetrahydrofuran

uv ultra violet

h hour

min. minutes

1t room temperature

br broad
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rt roomtenperature br broadbs broad singlet bt broad
triplet d doublet dd doublet of doublets mnultiplet
wquenstes41& singlet t triplet General Experi nenPa@i/SE2004/001115
Procedures Fl ash col um chromat ogr aphy enpl oyed nor nal
phase silica gel 60 (0.040-03863 mm Merck) or 1ST
| sol ute(r) SPE col unms normal phase silica gel.
Purifications were performed on either a G|son
bsPr epar arbadesiigibtC systemwith a UV triggered fraction
collector, equipped with a ACE C8 5 mm 250 nm x 20 nm
btcol um, r@th@lnleg Waters preparative HPLC system
eqU| pp%@gwg{h an ACE C8 5 mm 250 mm x 50 mm col um or
an ACE nm 250 nm x 20 mm col umm. 1H NMR spectra
daner e ohloableedf doubktvari an Unity Plus, 400 MHz,
operatingi at 9.3 T, equipped with a 5 rrmsvmtchable
Mprobe WHHPKEH i nner X-coil, for solutions in CDCL3
q(resl dg& GHA 3 (dH 7. 23 ppn) as internal standard),
or J 6 (residual DVBO (d 2.50 ppm as internal
s st andarsthgleit 300K. Chenical shifts are given in ppm
M crowave]ﬁpeati ng was performed using single node
 heati nd PT a Smith Creator from Personal Chenistry,
Uppsal a, Sweden. Lawesson s reagent is
2, 4 Bi s(4 nmet hoxyphenyl)
Gane e gSt ane- 2, 4-di sul fide. Synthesis

Fl%fhé;% Oro lﬂr%nh%r%/zﬁhg rﬁi‘(@%g bl oeaééﬁéa ge1 60 (0.040-0.063 mm,

Mesrekyibi IST Ioblupl®SPBH cohlueihcnafiay piidse silich g4 Pofifitatiods @eg)performed
in_thionyl chloride was added dropw se

onRIIEH Falsen Rrenatifivg H{’Q%Y&?m Wigla Péémggewd&faﬂlam golggtor,

equipped with a ACE C8 5 um 250 mm x 20 mm column, or on a Waters preparative

Rl alitiiala}gs

HPLC system equipped with an ACE C8 5 um 250 mm x 50 mm column or an ACE C8 5
pm 250 mm x 20 mm column. '"H NMR spectra were obtained on a Varian Unity Plus, 400
MHz, operating at 9.3 T, equipped with a 5 mm switchable probe with an inner X-coil, for
solutions in CDCI3 (residual CHCl; (8y 7.23 ppm) as internal standard), or DMSO-dg
(residual DMSO (0y 2.50 ppm) as internal standard) at 300K. Chemical shifts are given in
ppm. Microwave heating was performed using single node heating in a Smith Creator from
Personal Chemistry, Uppsala, Sweden. Lawesson’s reagent is 2,4-Bis(4-methoxyphenyl)-
1,3,2,4-dithiadiphosphetane-2,4-disulfide.

Synthesis of Starting Materials and Intermediates

3-Chloro-4-phenylfuran-2,5-dione

To an ice cold solution of phenylmaleic anhydride (5.74 mmol, 1.0 g) in thionyl chloride
(6.0 mL) was added dropwise pyridine (11.4 mmol, 0.9 g). The reaction mixture was
stirred for 60 min at 0°C, followed by heating to 75°C for 20 min. The reaction mixture
was cooled to rt and the thionyl chloride was removed irn vacuo. The crude residue was

suspended in toluene (10 mL), refluxed for 10 min., followed by filtration of the hot
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stirred for 60 mn at OQC, followed by heating to 750C

for 20 mn. The reaction m xture was cooled to it and
woheostdasanyl chl ori de was renoved in vacuo. ThecCcT/sEz®4/001115

resi due was suspended in toluene (10 nL), refluxed for

10 min., followed by filtratidgn of the hotm xture. The

filtrate was concentrated to give 1.15 g (96% of the

title conpound. 1H NWR (400 WMHz, CDC 3) d 8.05-8.00
mbdﬂihre 2He filtralSwas CZ)n5ént1(aEBd t8 live 1.15 g (96%) of the title compound, 'H NMR

3-Chl oro-I-(2-nmet hoxyeth %'4 phenyl - | H pyrrol e-2, 5-di

(4608182, L1361 BHA-HP0 Bucior §94 - 7gHemy |3 Dr an- 2, 5- di one

(0.20 mmol, 42 ng) and 2- net hoxyet hyl am ne (0. 20

mrol , 15 ng) in glacial acetic acid (1 nmL) was heated

3- 0hl(ﬁ'on_l C2-aGkye DL LDhakyl MR Griols-2 Bvdiond n. - Af ter
cooling, the solvent was evaporated at reduced

Agplugen pb3-cirlggo -rihgeylfrantd St digees (02 mel 14A5ng) and 2-
LI 0 (0 28 g, 15 e in elacial scetic acid (1 mL) wes heated in a

mickdw prerreaie-a? 159?@ fonéwo min.. After cooling, the solvent was evaporated at
-Chl oro-1 - nmet hoxyet hyl ) - 4- phenyl - | B pyrrol e- 2, 5-di
feglﬁ-‘@ (P@Sé‘eren%&ﬁq cru %Pwsyctar?a uA‘?FEWHB%%’r‘FPﬁP%’“( 0. 48 mml ,
59 ngy) were di ssol ved in DVF (1 nL). The m xture was
heated in a m crowave reactor at 1500C for five mn..
1-&-Methexyethyly 3-[ (amethoxypharylaminol- é-plmnylle-ipM‘nﬂe-B;S -dione

3Lt 12 g PR PR Pt 2 fonn D A Bl 53 o) and 4
méBoPRTthe (6.HS MoK 5@911(%'%&: &R id ﬁM?Zl ﬁﬂ% » Thd hixture was
7.13-7.04 (m 3H -6.96 (m 2H), 6.61-6.50 (m

hemq}i ing rrggroqxtave yeagtog aHS0°CHipr fnga win. (zgftemqphng t@re@{:tlon mixture

wi TRitistby JElc 998 BN iichiim acatate b 57 CHyGN op d09%

CR;ly 01 A 9b Wb 8enetitl d. '"H NMR (400 MHz, CDCls) &7.27
N oy 4 REAUNE) PLHE Sitle compound. HNMR (400 MiLs, CDGla)

Gorighss, 13 ZomsiEDy T PRyra6dim 8H).16.60 6, 48, 180 (1 3.6 Hz, 2H),

L8 B P Dud A A rer ool ing, the
sol vent was evaporated at reduced pressure The crude
3 %iloduct was used wi t hout rurl fication.

lqre-dvphenyylnmyridin-drilmethyl- Bl aryyrole le%glmngr n- 3-yl net

Ao S AL el 05 Ao 58 AP e
(afmirgtingsiey] i ridhen o, mhd me.ﬁg) fin g]@bflﬁl ﬁ&tlﬁh&ld%&l&)d)%dleated ina
10 mol , 135 The m xture was

4- et hox ani | i
RO TG Al 0l B0 B SFEerGOoDBBIS PO i fvaporated a
reddce@pra@at] THb crhfiEpro8@G Walised without purification.

3-[(4-Methoxyphenyl)amino]-4-phenyl-1-(pyridin-3-ylmethyl)-1H-pyrrole-2,5-dione.
To a solution of 3-chloro-4-phenyl-1-(pyridin-3-ylmethyl)-1H-pyrrole-2,5-dione (0.50
mmol, 149 mg) in DMF (1 mL) was added 4-methoxyaniline (1.10 mmol, 135 mg). The
mixture was heated in a microwave reactor at 150°C for 5 min.. After cooling, the reaction
mixture was purified by HPLC (95% 0.1M ammonium acetate buffer: 5% CH;CN —
100% CH3CN) to give 77 mg (40%) of the title compound. 'H NMR (400 MHz, CDCl;) &
8.71 (d, J=1.8 Hz, 1H), 8.54 (dd, J;=4.7 Hz, J,=1.6 Hz, 1H), 7.80-7.75 (m, 1H), 7.35 (bs,
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m xture was purified by HPLC (95% 0. 1M anmoni um
acetate buffer: 5% CH3CN - 30 100% CH3CN) to give 77
wago(sh0s4ie of the title conpound. 1H NVR (400 MPET/SE2004/001115
cCbd 3) d 8.71 (d, J=1.8 Hz, IH), 8.54 (dd, Ji=4.7 Hz,
J2=1.6 Hz, IH), 7.80-7.75 (mM71H), 7.35 (bs,IH), 7.26
(dd, Ji=7.8 Hz, J2=4.7 Hz, |H), 7.15-7.05 (m 3H),
6.98-6.94 (m 2H), 6.62-6.50 (m 4H), 4.78 (s, 2H),
1H§ ﬁ@s(cﬁu 1378 Hz, J,=4.7 Hz, 1H), 7.15-7.05 (m, 3H), 6.98-6.94 (m, 2H), 6.62-6.50

(4- Met hoxyphenyl ) am no] - 4- phenyl -1 - ridin-4-ylmet
(nm )‘Wﬁi@y@ﬁb éﬁiséﬁﬁrone]S APn1x¥ure gfy Y

3- [ (4- et hoxyphenyl ) am no] - 4- phenyl -1 H-pyrrol e-2,5-di o

ne (0.50 mml, 147 ng), 4-hydroxynethyl pyridine (0.75
3- [mrMeth&zymhyl)ﬂhmﬂw-pmuile(pyﬁdityﬂ-aimettn@l)miwotqle-z;ﬂdione

ny) an |phe h 0..75 |, 197 '

A B e RSB SS CohETE ba Td Jg Sptr
14 8‘?@?’4. E%‘“ﬁ?‘ﬁéﬁ‘%@z%%%% R e at e burTer o
mu@H3 TN mgl @m@/br@mmwhqs;;hm@ (@7 Yeonsd, HYy pomydrp T HHE mL) was

heaggé e Congglg\gegree or %AI\BOg %z% ‘%PQC%%th' EB 51%21&9)?1’ mixture was

puﬁﬁé& b}7 Hi*@d @15%30*)11\/1 e?m&@mi?nQ@bgﬁ)‘f@ bt 5%.CE3;AN 58 100% CH;CN) to
gn}e-ﬁuhg I(2£8%):dnﬂ thc utld cphnponnd L NMRB 4 00MEz CPGE3)en® 59 &sTaH),

e A e N e

(mgﬁﬁg’\/mﬁp(sbyﬁybam@eg,ﬁ)m O mol, 1.75 g) over a period
of and the reaction mxture was refluxed for
60 mn.. The reaction mxture was concentrated and

artl ter and the organic
'fééﬂ%lr 5\@?‘8’?‘73’& jglﬁmﬁlltﬂ%e gus %5%8 After renoval
ToA sdlirenSet MeIbro-4-PBenydatmLB5-divnk (246 nmldjli, 5i0ey) im g]angl acetic acid
re-packed Si O 20 columm, (2x70 g) .eluted with 6:
&pgl min. and

(6(? 5d9 was pddesedronyyise butigmipg 6240 maeg, Ly ) Ay aReHY
th{]%%t?dh{e?gu?g%a% 8%%.1)(6? E&m Oy r}é&:u%cg%((ﬂlré #29RorEntrated and

paititRbed b&@/eémwa%lﬂ)md EBJ1AQT aukbthe rmrgafﬁkb layg.véB ctrted oFer7ankydrous
2 >
N0, 2K h réggi?al 63 solfent’ tle résidaal il was phifiad hsing prepacked Si0;

co unﬁijgﬂibo %) Elﬁﬁd‘xﬁi&mﬁéﬁﬁﬁqgm W Hé@lan@ﬂ@d)ﬁ@)(% b féfSOﬂMLI th finally

ne To a solution of ¥ -3-chloro-4
hept-ah¢ EtQse (Dl o439, LY ocgiee 2.60 g1(421% pf the trrleg})mpﬁulubsfé NMB (400

Z?gfbé:i’? 8?@&@@@ d980781 PRLNQORD 565, $2P B9, 1.68-1.58 (m,

2H) 1.41-1.30 (m, 2H), 0.95 (t, J=7.3 Hz, 3H).

1-Butyl-3-[(4-methoxyphenyl)amino]-4-phenyl-1H-pyrrole-2,5-dione

To a solution of 1-butyl-3-chloro-4-pheny 1-1H-pyrrole-2,5-dione (10.1 mmol, 2.7 g) in
absolute EtOH (30 mL) was added p-methoxyaniline (20.2 mmol, 2.49 g) in one portion
and the mixture was refluxed for 4 h. The mixture was cooled to rt, the precipitate filtered
off and washed with several portions of ice-cooled EtOH, and the solid product was finally
dried over CaCl, to give 2.37 g (80%) of the title compound. '"H NMR (400 MHz, CDCI3)
§7.18 (bs, 1H), 7.13-7.05 (m, 3H), 7.01-6.96 (m, 2H), 6.62-6.52 (m, 4H), 3.69 (s, 3H),
3.61 (t, J=7.2 Hz, 2H), 1.71-1.60 (m, 2H), 1.44-1.32 (m, 2H), 0.95 (t, J=7.3 Hz, 3H).
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and the m xture was refluxed for 4 h. The m xture was
cooled to rt, the precipitate filtered off and washed

waoizbds/eemer al portions of ice-cooled Et OH andPCiSE2004/001115

solid product was finally so dried over Call 2 to give
2.37 g (80% of the title corggound. 1H NWVR (400 MHz,
CDC13) 57.18 (bs, IH), 7.13-7.05 (m 3H), 7.01-6.96
(m 2H), 6.62-6.52 (m 4H), 3.69 (s, SFD, 3.61 (t,
J=7.2 Hz, 2H) 171160(m 2H), 1.44-1.32 (m 2H),
0.95 (t,

3'@1)‘“@%&*’@2%@[93’&@?'2@{#&9%roI e- 2, 5-di one Prepared

PrRFfeA HLRIhE (g RhALE &eg%rgcggsé 31§oon &y, opal; TIMEYend., Vol. 26

(188 Dnipcia®-"Atdphenyl - | f1- r-pyrrole ,5-dione To a
suspensi on of 3-hydroxy-4-pheny|-|i -pyrrol e-2,5-di one
(25.0 g, 0.13 nol) in dichloromethane (600 nm.) under

3-@hiGoMRpREN S R hyRidid-286Ho@s added DVF (36 ni). The
suspensi on was cooled to ice tenperature and treated

Tow sspencadty of Thydokyd- I(hmylel@-PyﬁoEZZ frdiogne (50 g €43 maanin
b fl d
R T BDRGE R RS PRl bRIT 6 mo).

THY %kpglﬁloam%ate@do ) t@khEpré}@tﬁﬁe AAdreatdd wiel 6¢hl1yIhidrRB140.0 g,
chr omat ogr aphy (hexane: Et OAc 80: 20 Trituration with

Thereapaenemiteyastsibieqaendlydelireg ayatnéght7Aferpooling to rt,

SIﬁ,@agg.@ 3030408 ErSARMAT e DDA A% M BB el o

ctﬁcbijlatogfabh}ﬂf(Mhﬂiﬁ)ﬂ@m%@fﬁ())aﬂmmiﬁ(ﬁr\pinleﬂi)ch}olr(bmethane flltratlon and
yrrol e-2,5-di one To a so

dfzmgraa&? éﬂ 2 5%y of the- tﬁ&@@mpeu@d 5Hd}1M|Re(4@Q MHz. (L) & 796-7.89
4- et h | 4.87
(ngﬁr)%a)wg%_g'%s’ana%%e_ fea@?’i on’ mi >r(rteur gxﬁgl slugjee((:t ed

to m crowave heating single node 15Q0C, 15 nmin,

S ﬂgﬁﬁwﬁwgﬁgp%gyngﬁ‘%ﬁ%héigtggﬁéegxap“ el

Téh §$1{196198F33 BRIBR- 191-pyrT816-204- 8RN0k 4 chﬁéﬁol ) 9{& &Y DMF
over anhydrous Na2S concentrat ed and t reS|
(Swals) wag ac%icéé roq:th@qqmﬂln@ e BT anmeol E6@PmgBarid the Peat)ion mlxture was

suﬁﬁgt%d%?é&n@wéy Zlﬁailgfg é]tflﬁg Sr}od% }11505‘(8 rig%lil ngfollf)H dl\I l\b/R 1(56‘QCO 10 min.
TIY& $09rehit ¥8s é«ﬁgoﬁ&‘@d, aifd thé chddIniktire A8 par@iu@l%da)e@@eehm

, 6.52- 3.58 (s, 3H).
dlchloromethane and water The organic phase was dried over anhydrous Na,SOy,
concentrated and the residue was purified on SiO, (Heptane:EtOAc 3:1 — 2:1) to give 457
mg (32%) of the title compound. "H NMR (400 MHz, DMSO-ds) & 10.62 (s, 1H), 9.27 (s,
1H), 7.09-6.99 (m, 3H), 6.87-6.83 (m, 2H), 6.65-6.60 (m, 2H), 6.52-6.47 (m, 2H) 3.58 (s,

3HD).

3-[(4-Methoxyphenyl)amino]-4-phenyl-1-(2,2,2-trifluoroethyl)-1H-pyrrole-2,5-dione
A solution of 3-[(4-methoxyphenyl)amino]-4-phenyl-1H-pyrrole-2,5-dione (2.11 mmol,
620 mg), diethyl azodicarboxylate (2.11 mmol, 367 mg) and triphenylphosphine (2.11
mmol, 553 mg) in dry THF (2 mL) was prepared in a sealed reaction vessel. 2,2,2~
trifluoroethanol (2.11 mmol, 211 mg) was added. The mixture was stirred at 40°C for 19 h.

Acetonitrile was added until some triphenylphosphine oxide was precipitated. The reaction
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3-[ (4- Met hoxyphenyl ) am no] - 4- phenyl -1-(2,2,2-trifluoro
ethyl) -l H pyrrol e-2,5-dione A solution of
wa@-2p(hosms hoxyphenyl ) am no] - 4- phenyl - | H pyrr ol e€®/SBE200it/001115
ne (2.11 mml, 620 ngy), diethyl azodicarboxylate (2.11
mol , 367 ng) and triphenyl pB8sphine (2.11 mmol, 553
mg) in dry THF (2 nL) was prepared in a seal ed
reaction vessel. 2,2,2- trifluoroethanol (2.11 mol,
miXtire Mgy fil@fedamdgarifidhby FPLTICHS 8 $ MBarmmorainpdcetl®Obh ffear 5%
19 h. Acetonitrile was added until sane

CHyGN re AP FreH AN hie dyq 0 maéf*i%%}eeﬁ the {ile sempatd. 'H NMR (400

VAPl o LRA 7505 B Sho Rk 6538, Faguig il am.

41)3) T¥e 3260 20y, 1 A8E) 3@f. the title conpound. 1H NWR
8% CD? 84)73%(bs IH), 7.18-7.06 (m 3H),

701696(m 2H) 6.64-6.52 (m 4H), 4.23 (g, J=8.8

1- e Asaindifotihetthaminel 4 phenyl 1 pyerle 2 5-diome.

AeniRtude off HNE- Iﬂethbxiphemylyﬁmmo]-él—phenyl lH-pyrrole -2,5-dione (0. 17 rnmol 50
3-[ (4- et hox yl amno 4- ph IH-p rrole2
Mgl mia%cqla%fdo @Hfﬁé)lS 1Bgh SipTl éé‘PfL‘Faf'?@‘Y afe (bl mniﬂé 4 mg) and

tr1¥5‘H hﬁﬂ #»Igﬁ% g‘ﬁ?ﬁ%ﬁﬂ‘gﬁg@gﬂ nl_‘;ﬁrgdl?y (I@IF](Z Iﬂﬂ?\hasdlsé%téag)l adfidrowave

readtyr awdéoﬂé fréomim. Aftericoplimg Viee neetztmomxatre m@ﬁhiﬁ@i b36HPLC

o S5k e TS TS 85, Bl o
oA RN Yt O 907 1 a9 B o

3HDNT. 13 Kbs, 1H),17/.14Jﬂs05 (h1BH),77.08-6 DSqm, QHI), 6B36)-6.5T (B0 4H),9677 (s, 2H),
éy% iﬂ) .61-6.51 (m 4H), 4.77 (s, 2H), 3.69 (s, 3H
3. § 2 vet hoxyphenyl )am no] - | - met hyl - 4- phenyl -| H pyrr ol
, 5-dione A m xture of
3- [ (4- met hoxyphenyl ) am no] - 4- phenyl - | H- pyrrol e-2,5-di o
3-f(¢-Nlethpxyphaiy)agineis)-methylvepbenyl O HEpy rmotd-2,55liong

A NIRRT SACRRRP R o i el P o Y FO Ry Fpe (317 mmol, 50

mgj—}neﬂﬂﬁmh@ﬁlﬁﬂrﬂom 5mg), At hLodiCabs§lat&lo. ﬂ”ﬁ&%lfﬂrm@ and

mn.. After cooling, the reaction m xture was purifi

ed
tripherpinhosplgae 4! 7 mmpkAdrmehin s TRl ok Y was hﬂ&%ﬁ@@@ucrowave

R B Sl 5 BN
(969 0. 8M) ammoRildnbacSfate BaffeH % CHEN 65 HA% THEN) to giveB4 mg (65%)

(s, 3H), 3.12 1&{3, 3H) .
of the title compound. "H NMR (400 MHz, CDCl;) 8 7.21 (s, br, 1H), 7.16-7.05 (m, 3H),

7.00-6.96 (m, 2H), 6.62-6.52 (m, 4H), 3.69 (s, 3H), 3.12 (s, 3H).

3-Chloro-1-ethyl-4-phenyl-1H-pyrrole-2,5-dione

A mixture of 3-chloro-4-phenyl-1H-pyrrole-2,5-dione (3.00 mmol, 623 mg), ethyl iodide
(3.30 mmol, 515 mg) and potassium carbonate (3.30 mmol, 456 mg) in acetonitrile (10
mL) was refluxed for 3.5 h. The mixture was evaporated to dryness. The residue was taken
up in ethyl acetate, washed with 1 M potassium carbonate solution and brine. Drying with

sodium sulfate and evaporation under reduced pressure gave 587 mg (83%) of the desired
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3-Chl oro-1I -ethyl -4-phenyl -1 H pyrrol e-2, 5-di one A

m xture of 3-chl oro-4-phenyl -1 H pyrrol e-2,5-di one
w0203l , 623 ny), ethyl iodide (3.30 nmol, PELSEN®Y/001115

and potassi um carbonate (3.30 nmol, 456 ng) in

acetonitrile (10 nmL) was ref4Quxed for 3.5 h. The

m xture was evaporated to dryness. The residue was

taken up in ethyl acetate, washed with 1M potassi um

pr&QEP@NMRgmmmn CBItd,;) 3 7.9787.80r(i, DH) Wi 5 h7 46 dinyBH), 3.68 (g,

sul fate and evaporati on under reduced pressure gave

J—BBHzn@H][&I%%(td#ﬂlhféZ &&Bi r edproduct. 1H NVR (400 MHz,
cDA 3) d 7.97-7.89 (m 2H), 7.51-7.45 (m 3H), 3.68
(g, J=7.1 Hz, 2H), 1.25 (t, J=7.1 Hz, 3H).

1- Ethl,%t bsét4r-ﬁreh{(ﬁypﬁéﬂwmhep&iphaﬂylnm-p@rmiea;a-dmhh pyrrol e
s-Grloer be T d-phpyyl=1H-prselgt2.3-fiops (-3 B1Bols3 1 gk 4rpethgxyaniline
(1 g’?’ n%torli3 ié@hﬁ?%‘%ldﬁgg%%%ﬁ%dﬂnﬁﬁgf l4? ﬁmkedclhé%%véggﬂ a::e?]:omtrﬂe

(4 BE91 DY intxthre wag heptd in Tmdcrowatearcectons 1364C sutil gemplete reaction.
m crowave reactor .at 1500C unti |
Afieg e@}»hncgogae e dop RS et oot SE B4 oA py HPLC
el P
2% B n U R SGRICHEL Gt 27
of (h‘é&ik@e d@inﬁohﬁd tl'HtNMH:@mD OMHe, CDELNVR 21488 1Bz7. 183063 )m, $H),

7(@ @gz ém@ﬂ)( ,@,634@‘5 (m,zg@ g§59 (g%@) §6g%(167%ﬁ§7'}]§1)£}7 (t,1=7.2
HZ[ZE% b1 27 (t, J=7.2 Hz, 3H). tert-butyl

- (bromomet hyl ) pyri di n-2-yl ] carbamat e Prepared
according to literature procedure: WO0066557

Li ns t en, ca AB, Nov. 9, 2000.
tert-hyt T 1('5“11?@“&'1%!’8“5 Eaﬁﬁﬁﬁ’aﬁ"%ﬁenyl 2, 5-di hydro-1i
Pré é'd' &'coxld}’r@ to'TﬁérQﬁﬁH fﬁbﬁédﬂré‘ WOﬂbéﬁﬁhﬁi@h&en M. et al, Astrazeneca
| or o- 4-phenyl - pyrrol e-2,5-dione (1.55 g, 7. 47
ABanb\) M2R@00di ssol ved in DVF (25 m_) under nitrogen
at nosphere and cooled in an ice-bath. tert-Butyl [5-
(bromonet hyl ) pyri di n-2-yl]carbamate (2.14 g, 7.47
terfIBtyl Ws@ﬂm&ztsnaiogmdpmymjsyamgam -pHt A 801N
carponate (1 7.47 mmol ). The mi xture was stirred
yl)mthal]m’mdw?eylc}amﬂném%e cool i ng-bath was renpved and

3-td'lll?orgl&}t)ﬁérnﬁ-Y\Hg‘py?}o'lé'—ﬁ,gghl&‘ry (1?5@%, hei; thif81) RvA&RKssolved in DMF (25

mL) under nitrogen atmosphere and cooled in an ice-bath. terz-Butyl [5-

(bromomethyl)pyridin-2-yl]carbamate (2.14 g, 7.47 mmol) was added followed by
anhydrous potassium carbonate (1.03 g, 7.47 mmol). The mixture was stirred for 1.5 h
whereafter the cooling-bath was removed and the mixture was stirred for another two h and
then neutralized with 1% HCL. Water (100 mL) was added and the mixture was extracted
with CH,Cl, (50 mL x 3). The extracts were combined, washed with water (100 mL x 2),
dried with magnesium sulphate, filtered and evaporated. The crude product (3.41 g) was
used in the next step without further purification. 'H NMR (400 MHz, CDCls) 6 8.32 (d,
J=2 Hz, 1H), 7.92-7.89 (m, 3H), 7.83 (bs, 1H), 7.72 (dd, J =9, 2 Hz, 1H), 7.49-7.47 (m,
3H), 4.71 (s, 2H) and 1.52 (s, 9H).
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then neutralized with 1% HC . Water (100 nL) was added

and the m xture was extracted wwth CH2Cl 2 (50 nL x 3).
woheosamsaiact s were conbi ned, washed w th wat er PCTG8200i/001115

X 2), dried with magnesi um sul phate, filtered and

evaporated. The crude produc#1(3.41 g) was used in the

next step without further purification. 1H NVR (400

MHz, CDCI3) d 8.32 (d, J=2 Hz, IH), 7.92-7.89 (m 3H),

7(6%{rh)i)yri|d|iﬁ-3 ﬂ)ﬂ&&gfﬂ-@-{gd (&ﬁluoﬁonﬂéthokﬂpheﬂyﬂﬁnﬁw‘}Zl-phenyl-
oy o
1 rtﬂlfgédmnﬁopyrldln3y|)msthy|] 3-{[4- (difl uoronet

A DERILOEN AT (B0t @181%6423 1dibx A BYEA RS- Gingaddl Gy Rot-1-

ur & of

yl{eth{lFpyeidin oA Fb.aﬂ)adlaw((oe 20 pheRyimal) 5ncd4-hdﬂﬂ[10rolrnethoxy)an1hne
yrrol -1yl) nethyl]pyridin-2-yl}carbamte (

0P4Z, rrfgrioliia DME & W%%WF?@)&W&WFWW‘? [y a515(§b4for 8 min..
THEWvent ko a%p@f‘&té@nd‘@ﬁeﬁre@ﬁﬁ% 6s ptrifledif4 HRILPORS, B lumn

at 15 or 8 mn e solvent was evaporated an
(Isohee® &) g7 Ona)puingfCClpadithpn EHOEK €H,Slx(18902:98mand then

s b0t B 0.4 2084 oBlg iy et o Rk GFR pow

S Uby ?bs%%)l@ 9. éﬁ’%% éﬁhf 2H51€7 14 .08 gﬁaomg . (dlﬁ—MF%% tH06.78 (d, J=8

HZ7,. IH) 6’7@461 (JFF9 HZH?H) @ @1(61( B=9 Hz 2816 33 2W—7LBHZ,81H)CB,ndm (s,
21’52 6.72 (d, J=9 Hz, 2H), 6.63 (d, J=9 Hz, 2H),
33 (t J=74 Hz, I H) and 4. 60 (s, 2H).
-[ (6- Am nopyri di n-3-yl ) net hyl ] -3-[ (4- nor phol i n-4-yl ph
enyI ) am no] - 4- phenyl -1 i 3rpyrrol e- 2,5-dione A mxture
1-6-Amintoplyuidyn-3-yl)methyl]-3-[(4-morpholin-4-ylphenyl)amino]-4-phenyl-1H-

5- hl or o- 2, 5- di oxo- 4- phenyl - 2, 5-di hydro-1|i
pﬁﬁ?};&eﬁa Y¥) nethyl]pyridin-2-yl} carbamate (0.85 g,

A%usa@rermmleh-@mﬂ {4- [(mbmbﬂi 2 BQBEM J-4-pReryl-2 53difly drd- IF2-pyFrel-] -

DMF (4 nL) was heated in a mcrowave reactor at

ylmaﬂ]mxdmt@ yid qarbanragg (08 Sz t2 Qﬁma@i)r@dﬂr@gmhahnwﬂmm@ﬁ g,
g
+ (g PR e Bt USRI, R 6.
Puiifivptomnasing ptepiti (¢HHBLUHLC]1 8 GK‘ZIZSO nﬂn 8503740 (v amindhjum acetate
7.550%7dd J=8, 2 Hz IH) br .
buffer: 307 GHCH —3190% 66 ()ngive 9 39 %(42% of thez;._tge compound. 'H NMR
-6,
By iy b8 s Sl S 56t He U 72852 bl gz 137,04
(nd, BH) 465 (dd, T = 8, 2 Hz, 2H), 6.57-6.51 (m, 4H), 6.44 (d, J= 8 Hz, 1H), 4.62 (s, 2H),
4.62-4.53 (br, 2H) 3.81-3.79(m, 4H) and 3.01-2.98 (m, 4H).

Examples

Example 1

1-(2-Methoxyethyl)-4-[ (4-methoxyphenyl)amino]-3-phenyl-5-thioxo-1,5-dihydro-2H-
pyrrol-2-one

A mixture of 1-(2-methoxyethyl)-3-[(4-methoxyphenyl)amino]-4-phenyl-1H-pyrrole-2,5-
dione (0.071 mmol, 25 mg) and Lawesson’s reagent (0.071 mmol, 29 mg) in toluene (2.5

mL) was heated in a microwave reactor at 140°C for 15 min.. The solvent was evaporated

at reduced pressure. The residue was redissolved in THF and purified by HPLC (95%
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Exanpl es Exanple 1
| - (2- Met hoxyet hyl ) -4-[ (4- met hoxyphenyl ) am no] - 3- phenyl

WO 3edshwsMe- | , 5- di hydr o- 2Hpyrrol - 2-one A m xt uPeT/£2004/001115
| - (2- met hoxyet hyl ) - 3-[ (4- met hoxyphenyl ) anmo] - 4- phenyl -
| H pyrrole-2,5- dione (0.0714anol, 25 ng) and
Lawesson's reagent (0.071 mmol, 29 ng) in toluene (2.5
m.) was heated in a mcrowave reactor at 1400C for 15

0. M amm RG S RAeMe buf R S5 % \EHRENL S dodth G}g;@lN%QQ Rfeg%zfgg €1%) of the

The residue was redi ssolved in THF an ur|
utmmgo@ﬁ%}mmmmmmmcm e 7t7t$f(bssr1H)5?/ol &dIENm, SH)PE65-6.60

Q give 619 f .t title c .
rhai 56 ki bl 876 b B0 %S9 (150 TR 388 by ) 339 6
j—|) 6.65-6.60 (m 2H), 6.56-6.51 (m 2H)54.16 (t,
=5.9, 2H), 3.72 (t, J=5.9, 2H), 3.69 (s, 3H), 3.39
(s 3H) 5 Exanple 2
EI - i 2%- %t hoxyet hyl ) - 3-[ (4- met hoxyphenyl ) am no] - 4- phenyl

role-2,5-dithione A m xture of

1-k2|-(\/I’etH6i3l%ﬂi<3M)°-Bf[m bneﬁxdx@flhagllWﬁ@?%}ibﬁﬂmm@yrﬂolmfmdithmne

rrol e 5- di one

AE@W%% @fnl"(2-§1eﬁ11%§@5hf’1)(30[(‘iMWYthl)ﬁﬁl}nnqﬁ-PhﬂﬂMbNé -pyrrole-2,5-
t
e Dol 250 G iy 3 LN ER B g ouene 25
mi_gdus Behtqt mssmioeowaveaedotsi atl U 80WafOr 169 mlﬁs @hy eclveént wasfevaporated
and purified by HPLC (95% acet
atiock pressy Sueon re?lmﬁiuedtla 8 i & wr#&%(byﬁEL%f(%%

O.%Wa*@#iﬁﬁ%@%fe(ﬁ%%d\g% 5@67% .cgg@m% E{),7144ﬁ'1g $1%) of the

titfe bBarpudd. ‘ENMERH400MBZ, CDCL) 86.4, (s 1) 1HR . 778-6.93 (m, 5H), 6.64-

J=6.2, 2H), 3.67 (s 3|;5I), 3.40is%s 3H). Example 3
6.37 (. A2H)e OHS oh &Ry A aioR &1 30 Brdy B.15.(1 I 2e2H). 3.6/ (31D, 3.40
(shé’fll -5-thioxo-1,5-di hydro- 2H pyrrol -2-one 20 A
t f
3 [ (zrﬁe?hoxyphenyl ) am no] - 4- phenyl - | - (pyri di n- 3-yl net

EQ llllgl I3H- pyrrol e-
4-[(4-Methoxyphenyl)amino]-3-phenyl-1-(pyridin-3-ylmethyl)-5-thioxo-1,5-dihydro-
2H-pyrrol-2-one

A mixture of 3-[(4-methoxyphenyl)amino]-4-phenyl-1-(pyridin-3-ylmethyl)- 1H-pyrrole-
2,5-dione (0.065 mmol, 25 mg) and Lawesson s reagent (0.065 mmol, 26 mg) in toluene
(2.5 mlL) was heated in a microwave reactor at 140°C for 15 min.. The solvent was
evaporated at reduced pressure. The residue was redissolved in THF and purified by HPLC
(95% 0.1M ammonium acetate buffer: 5% CH3CN — 100% CH3;CN) to give 19 mg (73%)
of the title compound. '"H NMR (400 MHz, CDCL;) § 8.76 (bs, 1H), 8.53 (d, br, 1H), 7.82-
7.78 (m, 1H), 7.75 (bs, 1H), 7.28-7.23 (m, 1H), 7.14-7.03 (m, 3H), 7.00-6.95 (m, 2H),
6.63-6.59 (m, 2H), 6.55-6.50 (m, 2H), 5.13 (s, 2H), 3.68 (s, 3H).
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2,5-dione (0.065 mml, 25 ng) and Lawesson ' s reagent
(0.065 mmol, 26 ng) in toluene (2.5 nL) was heated in
wa 00500smave reactor at 1400C for 15 min.. TheP€O/SEZNO4/001115
was evaporated at reduced pressure. The residue was
redi ssolved in THF and purifi4ed by HPLC (95% 0. 1M
anmoni um acetate buffer: 5% CH3CN - 100% CH3CN) to
give 19 ng (73% 25 of the title compound. 1H NWR (400
MHz, CDCI3) d 8.76 (bs, IH, 8.53 (d, br, IH, 7.82-
7.78 (m IH), 7.75 (bs, IH), 7.28-7.23 (m |H),
Exampled 03 (m 3H), 7.00-6.95 (m 2H), 6.63-6.59 (m

3-§E3M§13%%")]26ﬂ3%a‘nﬁ}no]gﬁl'l})heéyl-]il?-’(ﬂy?idi&-@yln%tlﬁﬁ)-iﬁ’-pyrrole-Z,S-
dlfhl{niél Met hoxyphenyl ) am no] - 4- phenyl -1 - (pyri di n- 3-yl net

Aenr i S S ﬁ@wmiy@ﬁ%'%giw Bﬁewﬁ] (Eyr(l%m -getyly | Heryrrole-
2 gm&nel(b‘b@y ﬁ{n%leZS g ?aﬁh Eﬁ\?es@@n Qﬁeiggﬂf‘lb 1423nB0¥8 gﬂ‘g? ip t501uene

Lawesson's reagent in toluen
(2rﬂ.1)1LWwas hezdxtdeid ai nncaowaverrcanawrett i &(Ml f@r 66 mid3T0Csdluent 6GGis
Fe sol vent vvai.geva rat ed

Vihaleddl TR ut JLEFoLe i Tedtsa§A §E T e B8 by mpLC

(9'5?@1101%&%1&&4 @E{Mﬁdﬁ’@r%@k@bﬁ)ﬂi i C@f/ﬁﬂﬁ%\m 23 mg (85%)
00% CH3 to give 23 ng (85% io of the title

ofdhﬂmtdmminpohhddNERN MB 0400 HzODDIC3y) 6B. Bt (@4 bg,d H)03.5348H)0, (m, 1H),
8. 50
7§15 oo g bl (pr A7 6 732503t 1 2 & gihes 6 93
6 : , 5.59
214()25.6% I'_@B57 @.1,%1)( g.,% 3%@ (&Ex'dgl{r%b T‘“)gégs i@gﬁ,%.éms, 3H).
4-[ (4- Met hoxyphenyl ) am no] - 3- phenyl - I - (pyri di n- 4-yl met
Eh I 1'e55'thi oxo- |, 5-di hydro- 2H pyrrol-2-one A m xture

4-RAINTéthoRy Peny AR - 3 1=K (R RINY 4= ¥ e 5Jtnroﬁ M., 518thydro-
yI)-IH-%yrroIe- Z%g}lgﬁ%( . 073 m*r’tol ﬂgg} ag yearo
Dyeeddrone r eagent (0. 073 rmDI 29 ng) in toI uene (2.5

A Wn)(tu\f@%g] ﬁg rﬁ%%%@pﬂe@l%%ﬂﬁ@] 3 Bﬁgﬁ/g é o(g?/ﬁélg gjlﬂ glg%tﬁﬁf- 1 Illg‘pyrrole-

2,pidéome (0.673 itneol | 28 ingt) end\BSwEseoh S saalgere d0.0M3 itdhola2@img) in toluene
b o Bk LAY S B L
evgg%e%lg’greggz’&d:\ﬂ%%’sﬁf?’ef?gtzléfk&ldu%s $adifofred n TBIF R0 pufifldd by HPLC
(95% 0.1M ammonium acetate buffer: 5% CH3CN — 100% CH3CN) to give 9 mg (31%)
of the title compound. '"H NMR (400 MHz, CDCl5) 6 8.57 (s, br, 2H), 7.76 (s, br, 1H), 7.32
(d, br, 2H), 7.14-7.05 (m, 3H), 7.01-6.97 (m, 2H), 6.65-6.60 (m, 2H), 6.56-6.51 (m, 2H),
5.11 (s, 2H), 3.69 (s, 3H).

Example 6
3-[(4-Methoxyphenyl)amino]-4-phenyl-1-(pyridin-4-ylmethyl)-1H-pyrrole-2,5-
dithione

A mixture of 3-[(4-methoxyphenyl)amino]-4-phenyl-1-(pyridin-4-ylmethyl)-1H-pyrrole-
2,5-dione (0.073 mmol, 28 mg) and Lawesson’s reagent (0.14 mmol, 59 mg) in toluene
(2.5 mL) was heated in a microwave reactor at 180°C for 60 min.. The solvent was

evaporated at reduced pressure. The residue was redissolved in THF and purified by HPLC
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(d, br, 2H), 7.14-7.05 (m 3H), 7.01-6.97 (m 2H),
6.65-6.60 (m 2H), 6.56-6.51 (m 2H), 5.11 (s, 2H),
W@ .26/005416 3H) . 25 Exanple 6 PCT/SE2004/001115
3-[ (4- Met hoxyphenyl ) am no] - 4- phenyl -1 - (pyri di n- 4-yl net
hyl ) -1 H pyrrol e-2,5- dithiond4A m xture of
3-[ (4- met hoxyphenyl ) am no] - 4- phenyl -1 - (pyri di n- 4-yl et
hyl)-1 H pyrrole- 30 2,5-dione (0.073 mmol, 28 ng) and
(95%\/@9131\91%&1@0&@15%%&&%4 W CH; CRO0% c}gel\g@@gwéa g (13%)

m.) was heate in a mcrowave reactor at 1800C
of tthentitle chineposindVENNMR A0\ Har GDE) 8t8. 7eddcha6 prids 51,#494 Hz, 2H),

74525&%235%%&% (e drebabs B 7 Gl B Brepagm

f | d. 1H
NNR (400 5%2\@ g45%, @(%}g S(g%€S %Hgaﬁqpezmgg =4.4 Hz,

2. 7.41 (s, br, IH) 7.28 (dd. J1 6.1 Hz, J2=4.4 Hz.
14-7.03 (m 3H), 7.00-6.95 (m 2H). 6.65-6.59

—’(2@9-%4-0, 6.49-6.43 (m 2H), 5.58 (s, 2H), 3.67 (s.

1- ﬁﬁ'l 1- 4Wtﬁoﬂyphenyl)annno] S-EZenyl -5-thioxo-1,5-dihydro-2H-pyrrol-2-one

net hoxyphenyl ) am no] - 3- hen | -5-thi oxo- |
A HBX@FWderUtzm-;Bﬁﬂrméihozméy hingt- ﬂnmée@fl 1H-pyrrole-2,5-dione (0.12

mﬂxﬁp Eﬁéﬁ%)%nh %@H%FQ&?EQG fwg] V\@tslg g%llugarlneg'l %ﬁﬁz L)v%s heated
in @@nitrbwave keactmd ant0°Orfot fiveimime. THe solven) waﬁSVdpemIﬁﬁatlradmed
m crowave reactor _at 1200C for five mn he sol vent

prossureebafiration By HPL e (fl2de 8. IV axmgpiim #ss4te P%fé%rr o7 BN —
f
100 R g BB 00 BE Bhe bempatlal i MR TR Db, opcte) 3
7. MM, 64 08, M2 -7 OChi3 BHS, 710126.96 $m, BH), 6.31)16.48 (th24H), B4 J=7.5
3% 7.01- 6. 96 ém 2H), 6.51-6.46 (m_ 4 3.94 (t,
Hz 2#)53.69 (s, 3H), 1. 57-698 (@1, 2§p,,)1,.451_1@5@%g),aﬁ6 7.3 Hz, 3H).
1.45-1.35 (m 2H), 0.96 (t, J=7.3 Hz, 3H). Exanple 8

| - Butyl -3-[ (4-net hoxyphenyl ) am no] - 4- phenyl -1 H-pyrrol e
Exatnide@i t hi one A m xture of

bt mithorypbeniimne e hytangekors-Ahiditen

A G8x@f SFMbutyll9-f( 4 BkhoRy HhISARINYRS- PR H-bPrréle-2,5-dione (0.12
mmol, 42 mg) and Lawesson’s reagent (0.26 mmol, 107 mg) in toluene was heated in a
microwave reactor at 160°C for 25 min.. The solvent was evaporated at reduced pressure.
Purification by HPLC (95% 0.1M ammonium acetate buffer: 5% CH3CN — 100%
CH3CN) gave 28 mg (61%) of the title compound. 'H NMR (400 MHz, CDCls) 8 7.42 (s,
br, 1H), 7.12-7.02 (m, 3H), 6.98-6.93 (m, 2H), 6.63-6.57 (m, 2H), 6.47-6.43 (m, 2H), 4.36-
4.30 (m, 2H), 3.68 (s, 3H), 1.80-1.70 (m, 2H), 1.48-1.37 (m, 2H), 0.97 (t, J=7.7 Hz, 3H).

Example 9
4-[(4-Methoxyphenyl)amino]-3-phenyl-5-thioxo-1-(2,2,2-trifluoroethyl)-1,5-dihydro-
2H-pyrrol-2-one

A mixture of 3-[(4-methoxyphenyl)amino]-4-phenyl-1-(2,2,2-trifluoroethyl)-1H-pyrrole-
2,5-dione (0.053 mmol, 20 mg) and Lawesson’s reagent (0.053 mmol, 21 mg) in toluene
(2.5 mL) was heated in a microwave reactor at 140°C for 15 min.. The solvent was

evaporated at reduced pressure. The residue was redissolved in THF and purified by HPLC
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m crowave reactor at 1600C for 25 mn.. The sol vent

was evaporated at reduced pressure. Purification by
WOIRLG/009666 0. 1M ammoni um acet ate buffer: 5% CHBCNSE2004/001115

100% CH3CN) gave 28 ng (61% of the title conpound. 1H

NVR (400 MHz, CDCAI3) d 7.42 @43, br, IH), 7.12-7.02 (m

3H), 6.98-6.93 (m 2H), 6.63-6.57 (m 2H), 6.47-6.43

(m 2H), 4.36- 4.30 (m 2H), 3.68 (s, 3H), 1.80-1.70

(9(5% o ?ND anulaoﬁ%mlac%?até trEH 9 1N O 100% CH A% to 3 e 12 mg (58%)

of4h¢ (143 Mﬁhpm)mdp]l}éNMR S00THZ3CPARINT B GLbOLED) 7 (2725m, 3HD,
70869708 3B 8676617 25 . 97635 B oES) 4.4 &=l TS B0 s,

ﬂ%[(4 met hoxyphenyl ) am no] - 4- phenyl -1-(2, 2, 2-trifluoro
ethyl)-I Hpyrrol e- 2,5-dione (0.053 nmmol , 20 nmg) and
Lawesson's reagent (0.053 nmol, 21 ng) in toluene (2.5

WLE i/va@ heated in a m crowave reactor at 1400C for 15

e solvent was evaporated at reduced pressure.

EgLC( 95(y§’gﬁeﬂﬁfbnhﬁﬂ]-3§f%ﬁﬁdl (22 ifﬂﬁfﬁﬁﬂo&liylbfll-ﬁcﬂ?'ﬂﬂe-%s/;

1M anmoni um acet at @ buf f er
digheme)) to give 12 ng (58% of the title conpound. 1H

AR 8@%@?@%@@?51@5@74%.‘1%‘%’1-&%4@%&@%3%%9@?-& b byrole
Z,g Jgfnion%F@.,OS 3 noflol( Q0 mpF8nd Lixessdirs reage®mA0(19, mbl, 43 X ipksiuene
2 Whmh%%wrﬁewiﬂr%meﬁsim %Hé%ﬁ fqr 6P min.. The splveniayas
e\ﬁbf‘r%{eh B&gcf e?s'u% The § cﬂie e ngF\; %l iff THF and }%ﬂnﬁed by HPLC

oxypnenyl ) am no] - 4- 2,2-trifluoro
(98 Q.M dﬂﬂmpyilurmdtcetatébtﬂ”feji S%ECHJZEP@&S 100 ICH3ZIN g )g1wnbl mg (51%)

ofhﬁg“ﬁaégé‘rh%a{n%d i %thmﬁa%mé%lo (o0 360G 7 i, 3HD,

o33 D98P MER IR BN0R Bt KL BLESRUSR 2.1

3HPLC (95% 0. 1M anmoni um acetate buffer: 5% CH3CN - >
100% CH3CN) to give 1lng (51% of the title conpound.
1H NWMR (400 MHz, CDC13) d 7.40 (s, br, IH, 7.15-7.02

E{shprR: 6-99-6.93 (m 2H), 6.64-6.59 (m 2H),

=5 28643 (m 2H), 5.08 (q, J=8.4 Hz, 2H), 3.68 (s,

1-Behzyl- 4-[(4-meth0xyphenyl)ammo] 3-phenyl- 5-thioxo- 1,5-dihydro-2H-pyrrol-2-
one

A mixture of 1-benzyl-3-[(4-methoxyphenyl)amino]-4-phenyl-1H-pyrrole-2,5-dione (0.075
mmol, 29 mg) and Lawesson’s reagent (0.075 mmol, 31 mg) in toluene (2.5 mL) was
heated in a microwave reactor at 140°C for 15 min.. The solvent was evaporated at reduced
pressure. The residue was redissolved in THF and purified by HPLC (95% 0.1M
ammonium acetate buffer: 5% CH3;CN — 100% CH3CN) to give 15 mg (50%) of the title
compound. '"H NMR (400 MHz, CDCl3) 6 7.77 (s, br, 1H), 7.50-7.46 (m, 2H), 7.36-7.25
(m, 3H), 7.14-7.04 (m, 3H), 7.02-6.97 (m, 2H), 6.64-6.59 (m, 2H), 6.56-6.50 (m, 2H), 5.13
(s, 2H), 3.69 (s, 3H).
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Exanpl e 11
| - Benzyl - 4-[ (4- met hoxyphenyl ) am no] - 3- phenyl - 5-t hi oxo-
woO 2605chosiar o- 2H- pyrrol -2- one A mixture of PCT/SE2004/001115
| - benzyl - 3-[ (4- met hoxyphenyl ) am no] - 4- phenyl -1 H pyrrol
e-2,5-dione (0.075 mml, 29 mg) and Lawesson ' s
reagent (0.075 mmol, 31 ng) in toluene (2.5 ) was
heated in a m crowave reactor at 1400C for 15 min..
EXddmpkd2vent was evaporated at reduced pressure. The

155 5ailoF ianhom ol anine- bk ol Ebpypischs-dithoom,

i 0 i C . .
AR AR s ORI g 7
maid),, 29 Beand. [26vessnn “Gidpgent (A 45 Fntwl, §imngBid) toluénd@: HndF was heated
ingagl‘-ic%z%afveg?%gér?a; ?g%@%ﬁgb%pg ng _sc?l'vean v&garsneva%plz)l)réte(? étlrgduced
pressBRNTHE rediducAvd¥RbdIovoyREgn g‘%ﬂd%}iﬁéd BYedile t93pynhe!

e-2,5-dithione A mxture o
ammpeinmydceid fuffared % &M ry 100G IGIHCNY-tp lgbrylS-thik I Y afl the title

S R TRy R L o AR
(n 309)CT.P3BVR (E&%ﬁ)?’i.o%%gﬂ?%lg%ﬁﬁ@.s B, 2H ,'5?483-8.{7%2&5 2H), 5.59

was evapor at ed "at’ reduced pressure. The residue
(srAdi s3I n THF and purified by HPLC (95% 0. 1M

amoni um acetate buffer: 5% CH3CN - 100% CH3CN) to

give 18 ng (57% of the title conpound. 1H NWVR (400

Exddple@9CI 3) d 7.46-7.41 (m 2H), 7.40 (s, br, IH)),
=7 3472 7.13-7.02 (m 3H), 7.00-6.95 (m

2 (m 3H), 02 ]
4-tyMethoggplipryDaminolsimetlayl4Bpheny}-S¢thjosxor,5-dbhystror H-pyrrol-2-
ool 3.67 (s, 3H). Exanple 13 _

- [ (4- Met hoxyphenyl ) am no] - | - met hyl - 3- phenyl - 5- t hi oxo-

A Imikiueh 6f3[(d-r2dth@yypheny] Rminsiel -hithil A pHelyiel I@-fp?/rrole-Z,S ~-dione

%ﬁé 4- nleéhOX);ph nyl ) am no] - 1-methyl -4- hg{%.-
O EWF‘? of 61, Gf-“g%%ssmﬁme%@ﬂ% 2ymely 35 Higd in Wlwess 64 S mL)

s 1 g | Rirf.
i S0 0B R b AP TE 13 Al R f By boract
redricad prefhime skilevesitiuavass edapavat mdTHF and purified by HPLC (95% 0.1M
ammonium acetate buffer: 5% CH3;CN — 100% CH;CN) to give 20 mg (70%) of the title
compound. "H NMR (400 MHz, CDCl3) 8 7.78 (s, br, 1H), 7.13-7.03 (m, 3H), 7.00-6.96

(m, 2H), 6.64-6.60 (m, 2H), 6.56-6.51 (m, 2H), 3.69 (s, 3H), 3.40 (s, 3H).

Example 14

3-[(4-Methoxyphenyl)amino]-1-methyl-4-phenyl-1H-pyrrole-2,5-dithione

A mixture of 3-[(4-methoxyphenyl)amino]-1-methyl-4-phenyl-1H-pyrrole-2,5-dione
(0.088 mmol, 27 mg) and Lawesson’s reagent (0.17 mmol, 71 mg) in toluene (2.5 mL) was
heated in a microwave reactor at 180°C for 60 min.. The solvent was evaporated at reduced
pressure. The residue was redissolved in THF and purified by HPLC (95% 0.1M
ammonium acetate buffer: 5% CH3CN — 100% CH;CN) to give 26 mg (87%) of the title
compound. "H NMR (400 MHz, CDCls) 8 7.41 (s, br, 1H), 7.13-7.02 (m, 3H), 6.99-6.93
(m, 2H), 6.63-6.57 (m, 2H), 6.48-6.42 (m, 2H), 3.74 (s, 3H), 3.67 (s, 3H).
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reduced pressure. The residue was redissolved in THF
and purified by HPLC (95% 0. 1M ammmoni um acet at e
worbd@m03416% CH3CN - 100% CH3CN) to give 20 ng PCO&E200#/001115
the title 20 conpound. 1H NWR (400 WMHz, CDCI 3) d 7.78
(s, br, IH, 7.13-7.03 (m 3Hy, 7.00-6.96 (m 2H),
6.64-6.60 (m 2H), 6.56-6.51 (m 2H), 3.69 (s, 3H),
3.40 (s, 3H). Exanple 14
3-[ (4- Met hoxyphenyl ) am no] - | - met hyl - 4- phenyl - LET- pyrro
| e-2,5-dithione 25 A m xture of
Esupple 18t hoxypheny! ) ani no] - | - met hyl - 4- phenyl - | H pyrr ol

B A e A 3 ES RO B A 2 e

A 2niRiugd OMBERYI-8ACL- memaky;iﬁﬂﬁ%ﬁmb] -6@)hamy1 LH-peols P, SLﬂfdine (0.40
was evaporat ed at reduced JJressure The residue wa

mpe 128 srg) @gd Lawesson Fieagsat (O40cnmels lﬁm@)e@m@eiw mL) was
IR AT ARGl eyl ot SR T O AN s g e

prédsnre. Thke3jdud whs 4éd1£sslveﬂ tip THH)and puiiBed b HP([J@ (9391) 0. 1M

6.99-6.93 (m 63-6.57 6. 48- 7(59
angppnium apgtagesbuf@p) 5% §I@§JI? 3 @51157 Cé;@g)l}wt% giveg 95 mg (71%) of the title
cohigBh A NI YEDERY b @l TR haY BP9 167

(ni, ZH)W 55-3 -40((fx 20Y, BBCYRBE (1) Qﬂmm](qﬂkﬁmeﬂw 2H) BBy, GIED, 1.31 (t,
dlone (0.40 mol, 128 ngy) and Lawesson ' s

J—r7e1aléé )0.40 mmol, 161 ng) in toluene (2.0 nl) was
heated in a mcrowave reactor at 1600C for 15 mn..
The sol vent was evaporated at reduced pressure. The

Exawplddé was redi ssolved in THF and purified by HPLC

1- 5% O[(%M% ni umﬁgcet aée EréH[S;fyrorg &3 100%
A H&{Dﬁi’u%@%l -Mrs1- 3@?%3&1053;:&&91%4@111018& hklg)l+1H7 8913013 Md{dﬁb (0.09

mng], 22|-11)g) amdd;gv&(eqsonﬁ@agpnt—ﬁo 1&111)1101,373@9ng tolgefe (215 @L) was heated
J=7.1 o

i e rpapr AR CRRE i o esven s sypeorehopyeed

prcs%uﬁ:— m“h& Fasitne whs iédissolved ad THF and purified by HPLC (95% 0.1M

| - et hyl - -£(4 rrethoxI_Pheny am no]l - 4- phenyl - | H-p%;grol e
amIpomy R asaiate yfvy: 3C 0% 39&%@ gyp 15 mg (S4eetfithe title

cog'npound rrE[[}\IMR7(,§iOHIil)IH.I7J rb158 351§ 9 2((3 "br, HII)), 7%%6? &B,eﬂ{), 6.98-6.93
(m, 2H), 6.63-6.57 (m 2H), 6.47-6.42 (m, 2H), 4.41 (q, J=7.1 Hz, 2H), 3.67 (s, 3H), 1.31 (t,
J=7.1 Hz, 3H).

L

Example 17
1-[(6-Aminopyridin-3-yl)methyl]-4-{[4-(difluoromethoxy)phenyl]Jamino}-3-phenyl-5-
thioxo-1,5-dihydro-2H-pyrrol-2-one

A mixture of 1-[(6-aminopyridin-3-yl)methyl]-3-{[4-(difluoromethoxy)phenyl]amino}-4-
phenyl-1H-pyrrole-2,5-dione (128 mg, 0.29 mmol) and Lawesson’s reagent (119 mg, 0.29
mmol) in toluene (4 mL) was heated in a microwave reactor at 150°C for 35 min.. The
mixture was evaporated to dryness . Chromatography of the residue on a column (Isolute®
FLASH SI, 70 g/150 mL), using CH,Cl, and then CH30H/ CH,Cl, (2:98, then 4:96) as

eluant, gave a mixture. Re-chromatography of the mixture on a column (Isolute® SI, 5g/25
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in a mcrowave reactor at 1800C for 60 mn.. The
sol vent was evaporated at reduced pressure. The

woesistosiigas redi ssolved in THF and purified bpCHBEE04/001115

(95% 0. 1M anmoni um acetate buffer: 5% CH3CN - 100%

CH3CN) to give 15 ng (48% of48 he title conpound. 1H

NVR (400 MHz, CDAI3) d 7.42 (s, br, IH, 7.12-7.02 (m

3H), 6.98-6.93 (m 2H), 6.63-6.57 (m2H), 6.47-6.42

m{L)) usittd CHAC14 dnd then CHECN/ HZHQCH'OlO 98.20d thes, 2038t) as &luddt, gave 51 mg

(AR S ecsyRIRa. B SV ARWIFZACPCR) 883 GolshBietity7.73 B,
1R LES 2 B PROTY | 1557 0 (1h O39), b.o3:68d WA 42617843 (i, 21),

6.66{6(&(&[;1%1);)@.44 d, 7=8:5¥17, eh /83 137474 Hz, 1H), 4.98 (s, 2H) and 4.46 (bs,
4- (di f1 uor onet hoxy) phenyl ] am no} - 4-

2 henyl-lif-pyrrole-2,5-dione (128 ny, 0.29 mmol) and
Lawesson's reagent (119 ng, 0.29 mmol) in toluene (4
m.) was heated in a mcrowave reactor at 1500C for 35

Emample IBhe m xture was evaporat ed to dryness .

1 A/gmit 0 rgﬁgéfﬁo'%@ta&}]rfﬁéd IOGQIQ%E ol uglﬁgwﬁol ut g([-phenyl-
1@1-1%@81@(225 fthichben 4: 96) as eluant, gave a mi xture.

Re-"chr omat ography of the m xture on a colum

Ampigsire L (0- @nnogyﬂcngﬁtyl)m@tbylﬂ@ {dr difizoromerthdremplergiPrhino }-4-

Pl'%_%%% 5184’1?)}16 nggnetgﬁ R%@) aS]RI ﬁﬁ&l?m‘fﬁss aye %15@ (31)19ang, 0.29

m&oZﬁn(tdluen]e:@ 1) mlalsiheate?d ﬁﬁa ﬁﬁlﬁrowh‘l'é) reactooft I(SOEC fol 358nf.. The
H),715706n}: H, 6.99-6.96 (m 2H),
m@“trl’? VepsEyaRaFRted (9 drypesssChrogmiqaiephy gf thesresigug n a gefgmnm (Isolute®

F]’(Z%gH'%I') 19 H?’.l §§;§L , luéln% ‘gﬁ*@z dldtherdeASOMS AL, AL, chi%:96) as
eliiart @vanan nﬁpmv(tuﬂé: [Re3elybinaeigtuphy oBthe[odldrcti édTuan GiseliraX B1, 5¢/25
mi PIST ABITONT el CRREN Cr,chY(108b % tren0tdd) 38 Sluba, gave two
prodiidt§ -GHE JTRR b ﬁxrarey b&lﬁﬁé&w doldmh kﬂroﬁx%%é s@w@me@m 1g/6

phenyl ] am no}-4- phenyl-l1i -pyrrole
elugd 7GthGHIGNAGHCh (63 90N te give Agem (4% 1dfahatjtle CorBigound. 'H

NPIR gt GG S R stk e, 9 20 0 8 R, 18, 7.33 s

IIQ)/ﬂHQE”/BG)?Gnts‘H)d6396%92(@?19'"@581”6@%%41’-15 448 $SRAUE,, 1H),
on a colum (I'solute(r)
6.31(t, J=74 Hz, 1H), 5.44 (s, 2H) and 4.41 (bs, 2H).

Example 19
1-[(6-Aminopyridin-3-yl)methyl]-4-[(4-morpholin-4-ylphenyl)amino]-3-phenyl-5-
thioxo-1,5-dihydro-2H-pyrrol-2-one

A mixture of 1-[(6-aminopyridin-3-yl)methyl]-3-[(4-morpholin-4-ylphenyl)amino]-4-
phenyl-1H-pyrrole-2,5-dione (130 mg, 0.28 mmol) and Lawesson’s reagent (115 mg, 0.28
mmol) in toluene (50 mL) under nitrogen atmosphere was refluxed for 3 days and then
evaporated to dryness. Chromatography of the residue on a column (Isolute® FLASH SI,
50g/150 mL), using CH,Cl; and then CH30H / CH,Cl, (2:98, then 4:96 and then 8:92) as
eluant, gave a mixture. Re-chromatography of the mixture on a column (Isolute® ST,

20g/70 mL), using CH3CN/ CH,Cl; (20:80, then 50:50) as eluant, gave 47 mg (35%) of
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FLASH SI, 70 g/ 150 niL), using CH2A 2 and then CH3OH /

CH2CAl 2 (2:98, then 4:96) as is eluant, gave an oil
wai2adsiostic Re- chr omat ography of the oil on a coPQmSE2004/001115

(Isolute(r) SI, 5g/25 nL), using CH2C 2 and then

CH3CN CH2C 2 (10:90 and t hemt920: 80) as el uant, gave

two products. One of themwas further purified by

col um chr omat ography (Isolute(r) SI 1g/6 n, eluted

theititls coipoid. CHAQR (@momz) XCIbOI; 98 msidr@: ZH% 11@)‘ 717l8€(s IH) 7.58
title conpound. 1H NMVR (400 MHz, 3) (d,
(ddJ= 843 Hz.71 185 708/ .03 (e B, 6.9716:94 QHH)ZH)76 §@—6(4595(m 21@1) 6. 42 d, J=

8 %E') 11—41{04]937 & 4%%6 g% (B %@53 §§5(4§i)§5'§')z :99%.87 (Iprzzﬁ%

.44 (s, 2H) and 4.41 (bs, 2H). Exan'ple 19

[(6 nopyri di n-3-yl)net hyl ]-4-[ (4-norpholin-4-yl ph
Mno] - 3- phenyl -5- 25 _
. . ‘a
l-t[m:ﬁﬁﬁl yridfh- B%ﬁeﬂ%ﬂ;—?%—thﬁﬂrpﬁo@ﬂﬂzyﬁpm@ Al an.ﬁ.pth%l-lH-

[ (6-am nopyr No
pmle}hﬁq(hﬁh]onb- phenyl -1/ Z-pyrrol e-2,5-di one (130 ny

NG R L ¥1Pﬁ)5’§)’q}110n;12m] 4

plieall- U8 rioRs-2 3- cﬂ@c\é’s%ao ¢hel D8N van ahdl 8fedsen dHYAHRAE(249 mg, 0.61

Chr omat ogr h e residue on a colum (Isolute(r)
mmOoNgpy t@lleﬂ%@ % 0y, 170 hepled iy merowppreactanat 198G f@HAOHIn. and

ol R B I ot G i

S]i; 60 ngO(mﬁogl ustrg((ﬂ])l;(ﬂk ancztlchgﬁ m3ml[:1)/ CHEIN@: 9@Ha§hll4 gamtﬁen 8:92)
0: 80, then 50:50) .as eluant, gave
astq% ok g@éﬁ‘ﬁﬁ SURyre aqtaivme lﬂé@aw%yefber%yl)@eé) -mglﬁhohn -4-

yléhégg!)%ﬁ%%o] (3 n}{)l?&%;_/éﬁ-t%ﬂ)ga? _1€ %ﬁ?c}r@mdﬁé Ea;rrolgz-géez ??d 4t§;lc'_|)r%mount of
desid p®dua. This rixtude s trédtdd with QAwesson Apagedt B0 n(@)lan toluene (4
. 81-3.78(m 4 2,99-2 97 (m, 4 e
mﬂ%@%ﬁ#%wﬁ}w%peﬁa@?%@h i&j %§9E ?Q%&r E‘?%‘ih@h CYAPPF3igtkto
drids) acnnraﬁlbtofgréﬂww kel r4iERY 6 2L Sumb (Roflitd® FRASH'ST, 20g/70 mL),

mxture of

using €H:Gleriand tign (GO -GHYHe(2:88, padthen 4:960 ap blokntngakeyd ph

) /
A L B BRSO 07, v
CH¥Cl; ahd€HC KA CELOL)(25vdS, theps®E0) 43 efuaiit, Gh OV YR $r8a6dt ORe-
at 1500C for, 20 mn, and
chromatography of it once again on a column (Isolute® SI, 1g/6 mL), using CH,Cl, and
then CH;OH/ CH,Cl, (1:99) as eluant, gave 2 mg (1%) of the title compound. 'H NMR
(400 MHz, CDCls): 8 8.25 (d, J=2 Hz, 1H), 7.63 (dd, J= 8.5, 2.2 Hz, 1H), 7.44 (bs, 1H),

7.10-7.01 (m, 3H), 6.95-6.92 (m, 2H), 6.57-6.53 (m, 2H), 6.44-6.41 (m, 3H), 5.44 (s, 2H),

444 (bs, 2H) 3.81-3.78(m, 4H) and 2.99-2.96 (m, 4H).

BIOLOGICAL ACTIVITY
CO-ACTIVATOR RECRUITMENT ASSAY

The Ligand Binding Domain (LBD) of human LXRalpha (amino acid 205-447) and
LXRbeta (amino acid 216-461) was produced by recombinant techniques in E coli. A

fragment of the human Steroid Receptor Co-Activator-1 (SRC-1) was produced as a
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t hen evaporated to dryness. Chronmatography of the
residue on a colum (Isolute(r) FLASH SI, 50 g/150
wai2des/onsitng CH2C 2 and t hen CH3OH CH2A 2 (2: 98CTASRz004/001115
4:96 and then 8:92) as eluant, gave a m xture
cont ai ni ng 50
| -[(6-am nopyridin-3-yl)nethyl]-4-[(4-norpholin-4-
yl phenyl ) am no] - 3- phenyl - 5-t hi oxo- 1, 5-di hydr o- 2i
synithetic Opeptid®N A na Bkti-EHAC £ht HIBY rHouﬁlfedd@ﬁh rBgopinad K‘Eﬁ”) Jyes used to
This mxture was treated with Lawesson s reagent (30
rogggnize the| Hisntag (an niby LAR-hBEX @adi Allaphiceeyamay e(APC) coupled to
. ' . e tea t
SGEEATE A O OEnA0 s M S CXBRL Tl % Lk

off LK(RIthaE«én‘h)am’rElsAﬁé‘l aBﬁmtyZGgLXlR towardISRAY! G Ghe2etdnBrings Eu®* and
t hen CI—BC]—I/ CH2A 2 {2:98, and then 4:96) as eluant,
ARGy gloggy Pf%lamft BuReiscencipd b GPApHY 3@# qrpitts Jight @|62Rnnm. This

d
B BE LR (S Plrg MR SAS T2,

product Rechr omat ogr aphy of it once agai n on a colum

G DR iy Comogupit in S Overh Tervey Sffteftie Qxef??é”mM
ﬁﬁmwg%ni 1 Njﬁl&g&ga H@@ 3)@@%1%5{%2(_3- Hz

IH),
Cholamidopgapy )@mghylammoggn]sl-mpgmsu ¢H)ate }6 2HM Eng(E(lthlothreuol) and

o.§§%13§4§§?\§né§?_§,m Afbhrip-if Syt ore*%%mv@c&@&e&a@on 0.5 ul to

IAECTL\oTiKisCOUAGSE b Y ATOR aREAdRId ahVENTp1ASS (P64 TNl Wi gabek plates) were
Bi ndi Dormai n (LBD)_ of human LXRal pha (ani no acid
mswtf‘&ﬂ%m%m éernp@z?at@{eaf% QA Ne0 B o lz%smx s dhptodlewdrgifinal

c&%eﬁtﬁa@i%ﬁp' 1%@@%{1 0BGy Rﬁfﬁu%ﬂe'lled Mggg];gﬁ)wggsﬁm

hunman Stero I vat or -
Stmmmd:lad%l%@, MSB@—H peptixdetand€.9 B mb L XXFatpis-iabofiooalyd LXRbeta

i BB M b B S ROREARE, B s

1 @ﬁtfélle%ﬂd 02 18/ rngDLX\RHétdln\l’ﬁffeH Iee ol vRE Qﬁl@fe%@erfc@ Peadings were
|ot|r&l ated SRC-1. Agonist binding to LXRal pha or

dangp aValtas G scadpreat §66 ini fo;flowfed bXReadmgeat 635 SRCThe LXR ligand,

22 RO AR S0 M s scte FORB SaBi etz o i

em ssion, when in close proximty, excites APCto enit

Light 665 nm Dilution plates with conpounds in
TM%@A@W%U%@S S&Y uted in buffer {20nmM

Expression vectors were prepared by inserting the ligand binding domain cDNA
(complementary DNA) of human LXRalpha (amino acid 205-447) and LXRbeta (amino
acid 216-461) in frame with, 3” to the yeast GALA4 transcription factor DNA binding

domain and the nuclear localization signal from the T-antigen of Polyoma Virus in the
eucaryotic expression vector pSGS (Stratagene) . The resulting expression vectors
pSGGAL-LXRalpha and pSGGAL-LXRbeta were used in cotransfection experiments
together with the pGL3 luciferase reporter plasmid containing a minimal SV40 promoter
and five copies of the UAS GALA recognition site. 2.5 pg pSGGAL-LXRalpha or beta
were mixed with 25 ng pGL3 5xUAS and 22.5 pg pBluscript in 0.95 mL ice cold PBS
containing approx. 4-9 milj. U2/OS osteosarcoma cells. After a five minute incubation on

ice the cel/DNA mixture was electroporated in 0.4 cm cuvettes at 960 uF, 230 V using a
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[ Tri s(hydroxynet hyl ) am nonet hane] pH 7.5, 0.125% CHAPS
{3-[(3- io

wahalsaosdoepr opyl ) di net hyl ammoni o] - | - pr opanesul PODAEZ4/001115
2mM DTT (Dithiothreitol) and 0.05% BSA (Bovi ne Serum
Al bumn)} in order to reduce IWS0 concentration, 0.5
m to 13.5 mM. To this, 6 m assay m x was added and
the plates (384-well V-groove plates) were incubated

BﬁtRaﬂ@d:HiﬁtrbpdSl’a&ﬁ ahd dButk@to 6.92 ) 86T ML in IOBPRESIVIENI XDulbecco’s
s.the followng final concentrations; X%a ha m x:

N@%tf@dr%a/glweé&m)a%w@&GMQ 31866-PR L. @plls from strt/woi s
el%glfg)% hg\n@f)égfogle(fgig o%{%é%;/m& v%ﬁ}&gﬁa@%gifﬁe{% .

a In fer and ta mXx
elEQIrdpatteﬂlmst&pi dilBed, Idlestréporaﬂzd LElhg verd seB¢deqitag84liwell plates (0.8

' d 2 [ m L
ol ol it i Bl Brera e o e T adiangd e e acel
cdl!ihr@m%a{t&c DHufib® f)lafe% Qﬂﬁf co%poﬁﬁ@s 1‘%']321(2/1@6 e Gulter diluted in

reading at 615 nm The LXR I'i gand,

DMEM w9 phenad g@(bﬁ(bbaai 188028 e lugdre Q% PHSe(Fﬂ)aﬁP/Bovme Serum),

NSACTLV. SAY
ey SV S A S e RS o
(2cﬂ:pmo (Oa ) aﬂ@ﬂteﬁtroyreme)DM‘s oméﬁeéhtﬂaﬁaalmaof(tﬁmv@@ a8@& o the

05-447) and.LXRbet a Sam no acid 216-461) in frane
el@ﬁ“i%‘ora?d qeds i &34, wgH tplates and incahation ywes enntinked for 4BikiAn a cell

t n si
PR inRibatat, SRR s e DG G BiRl 32 ARG S firorace
Subxtmteisictfﬂraﬂeeantmtyp%nf(aﬁhmatmlgg E&)“Lu(rjﬁﬁh@célﬁﬁlﬂml ocol” in the
I on vec SGCAAL- LXRal pha an SGGAL- LX
WARLY s ordeT Gt B B B B0 B RS 2 Big WS g,
Td1fek PERA 31 9CiIANASAs LSRR 10a e cont ai ning a
m ni mal SV40 pronoter and five copies of the UAS GAL4
recognition site. 2.5 ng pSGGAL- LXRal pha or beta 30
were mxed with 25 ng pG3 5xXUAS and 22.5 ny

THeRlougouhd ofi (Briul83 hike ACBCH I tesEBRan FONhRIN I 38BRPIRXand/or beta

4-9 mlj. U2/ CS osteosarcoma cells. After a five
in gpaniivator rrenbEménsassals arciort thportee IgkheiAaysi Edmmcﬁmpks the compounds

ect 0 din 4 c vettes at 960 nF,

of Fe R S B RS B E pOF KOS HmaN e Dt e iccaetivato

re&ﬁtﬂn%t/ S 16t e DVEM (Dul becco's Modified Eagle
) %’3 Srge?g{)%go 31966-021). Cells fromat |east

tmo electroporations were pooled in order to avoid

variations between different
In addition the compounds of the present invention exhibit improved physical and/or
chemical and/or DMPK (Drug Metabolism and Pharmacokinetic) properties, for example
they exhibit improved metabolic stability in vitro, and/or exhibit favourable
pharmacological effects in vivo. The compounds also have a promising toxicological

profile.
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el ectroportations. 25 m diluted, electroporated
cells, were seeded onto 384-well plates (0.8 x 104
woebdsabswabl ) and the cells were all owed to adhece/stzo4/B01115
h at 370C, 5% CO>2 in a cell culture incubator.
Dilution plates with conmpound® in DVMSO were further
diluted in DMEM W o phenol red (G bco 11880-028)
i ncludi ng 10% FBS ( Foetal Bovine Serum), 1% PEST
(Penicillin Streptomnycin), 20rVvHepes, 2nmM L-Q@ utam ne
and 0.36% d ucose (2.5 mM to 97.5 m) in order to
reduce DMSO concentration. of Afhef this was added to
the el ect ropor ated cells in 384-well plates and
i ncu pued for 48 h in a cell culture
1|ncd§a%g@gu <9%hﬁ cells were |ysed by adding 32
m /wel | LuclLi te | uci f egRpy subst rath2 Luci ferase

activity was nmeasured usi ng um nescence 384
protocol” in the Wallac Victpr reader after 15 mn.
i ncubation at roomtenper LXR |i gand,

Tul ari k T0901317, at | nmMwas used as the 100%

control. The conpounds of formRla | have an EC50 of

| ess than 50mmol /1 for LXRal pha and/or beta in

coactivator recruitnent as¥Fesmsulahd/ or reporter gene

assays. For exanple, the conpounds of Exanples 7 and

18 were ECso's of 0.09 mmpl/1 and 0.14 nmmol /1 in
WHBYJSH% i vat or recruitnent assays, respectively. In

addi tion the conpounds of the present invention

exhlblt i nproved physi cal and/or chem cal and/or DWPK

i@makgc%fmhobhmM(&ﬁdﬁ)ﬂhy&lrmMah|threphetn)rl 1|smppemzﬂ]|yesabstftmbd by (1-

ARy b o & RiAvBIof AN B SR e SRR, fndeBendently

re?fefsgrﬁtlf of 1 4/(E)\éH<yl m%r@ﬁcfigﬁuﬁgﬁkﬁlvﬁﬁraﬁ‘% Iﬁtéf&i}g] ﬁ'o@gonally
oxi col ogi cal” prof . chrrpound of orrru a

substRad-ty (Z-4C)klkpbenagraup ofvfeemalaNR’R” in which R* and R® independently
represent H or (1-4C)alkyl; or a (1-6C)alkyl group which is optionally substituted by one

or more of the following: fluoro, (1-4C)alkoxycarbonyl, (1-3C)alkylthio or (1-3C)alkoxy
optionally substituted by one or more fluoro;

R? is phenyl;

R? is selected from phenyl, indolyl or benzofuranyl each optionally substituted by one or
more of the following: (1-3C)alkanoyl, (1-4C)alkoxy optionally substituted by one or more
fluoro; (1-3C)alkylthio; or a group of formula NR°R® in which R and R® independently
represent H, (1-3C)alkyl or (1-3C)alkanoyl or R* and R’ together with the nitrogen atom to
which they are attached represent morpholino;

XisOorsS;

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt.
2. A compound according to claim 1 wherein X is O.

3. A compound according to claim 1 wherein X is S.
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Rl Is selected from phenyl (I -4C)al kyl wherein the
phenyl is optionally substituted by (1-
woth@lkemy car bonyl or a group of fornul a NRaRobPCT/SBEG0EMN01115
Ra and Rb independently represent H or (I|-4C) alkyl;
het eroaryl (1 -4C)al kyl wherei 83the heteroaryl is
optionally substituted by (I-4C)al kyl or a group of
formula NRaRb in which Ra and Rb i ndependently
4.7 epE&ELsindHcesrdig-té @hpbleylous elaird if Wwh@B)RY ik yéleged frpm methyl,
which 1s optionally substituted by one or_ nore of the
ethist nrepvlnlptyk RPusethoxyefhydd AP dilyerapthyn henzyl, 4-pyridylmethyl, 3-
|- L.t hi.0 Qr Clalkoxy optionally substituted
Py&;&ly@‘%ﬁ}ggﬁo@@??ﬁf’@?ﬁ% lé phenyl; R3 is selected
from phenyl, indolyl or benzofuranyl each optionally
supstituted by one or nore of_ the foll qy.ng:
5. (14 sepapundsgomding to 2by RIoISS CBT b HBIMN S Aepribar@hepy. 4
: rQ, = |thio; or a group of
di or %@?@@%&%%oﬁﬂ#o@@gﬁ%m i ndependent |y
represent H, (1-3Calkyl or (I-3C) al kanoyl or Ra and

Rb, toget her wi t.h the nitrogen atgm tog whic ar
6. ach EEABUE A F wddha o nY BhoRToL SR BRI et o ifethyd, ety
2,DhaFiR&esthi @Erﬁz‘yjﬂ,&ﬁ%ﬁﬂiﬁ’ﬁbtﬁyﬁ&' cLaxﬁrnos&byl@dJemam@r;epf :

or a solvate of such a salt. 2. A conpound according
Riigpbensilim 1 wherein X is O 3. A conpound according to

<l aj r ei ' . ' | .
RO RS HOFL FRR bRl 4 SnEOERRURA ARASLE Dokt oMoneny)
XeshywrS. propyl, butyl, 2-nethoxyethyl,

2,2,2-trifluoroethyl, benzyl, 4-pyridylnethyl, 3-

pyridyl nethyl or 6-am no-3-pyridylnmethyl. 5. A

o : i A . ]
7 MR R oy BRY PO WSS AR L] By, 222
trifluomethlyh bengypiepytidylGiethil eofrpminvd3-pyddyldietiylit o any of
Rp.l ainms 1-3 wherein RL is selected fromnethyl, ethyl,

AsPhenyles £ yoroet hyl, benzyl, 3-pyridyl methyl or
R5sa8kfed %{MJ:&YM@FMXL 4R&flusropleeitxly phdRyl 154-SfhBiesli@6phenyl;

from 4-nmet hoxyphenyl, 4-difl uoromet hoxyphenyl or
X 4@ §hol i nophenyl; X is Oor S.

8. A compound according to any of claims 1-3 wherein R’ is selected from methyl, ethyl,
2,2 2-trifluoroethyl, 2-pyridylmethyl, 3-pyridylmethyl or 4-pyridylmethyl;

R? is phenyl;

R’ is selected from 4-methoxyphenyl;

XisOorsS.

9. A compound according to any of claims 1-3 wherein R! is selected from 2-methoxyethyl
or 6-amino-3-pyridylmethyl;

R? is phenyl;

R?is selected from 4-methoxyphenyl or 4-difluoromethoxyphenyl;

XisO or(S.

10. A compound selected from one or more of the following:
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7. A conpound according to any of clains 1-3 wherein

Rl is selected fromethyl, 2,2,2- trifluoroethyl,
woemsyns418- ryri dyl met hyl or 6-am no- 3- pyri dyl neCigE200RB01115

is phenyl; R3 is selected from 4-net hoxyphenyl ,

4-di f | uor onet hoxyphenyl or 4-54or phol i nophenyl; X is O

or S. 8. A conpound according to any of clains 1-3

wherein R1L is selected fromnethyl, ethyl,
1-22-MeZhduyifiyl)ot-f@thythoxdhpyyl)athiholE3-piény]-3-thiok b Ays Ry - 2H-

idylmethyl; R2 is phenyl; R3 is selected from
pﬂrq]réf%yphenyl Xis Oor S. 9. A conpound according

|
14 g@moﬁste 1)33 [‘%rrﬁetﬁo%ﬂa ﬁg@}?] df; Pﬁ’&{}ﬁ Qﬁeﬁﬁ%ﬁ@ 915-dithione;
4- Wéﬂyﬂhoxﬂglensl)aeinebﬁqﬂheﬂyldﬁ(pgfndnt Mk;zqithﬁ]r)l—;ﬁl—thﬁﬁ(o 1,5-dihydro-2H-
(il i~f |l uor onet hoxyphenyl; Xis Oor S 10. A corrpound
pyrrq gc?need fromone or nore of the
3-{@MembRrgHen (Barvidbnaxpheh Ivil-dpyfid Pﬂ%‘ﬁ
i( 3- pheﬁﬁ% -egyt%f’ll ox%k)l fp\hs }gl hgﬁo%ﬁyﬂﬁtgﬁw - on)é(;lé 205-Bfbione;

(4(1‘46%@%}‘95»@9%&)419@1—3 -phemylrie Uﬂybﬁe'hwtblﬂhﬁftbjoxc)-lpﬁdmyﬂro 2H-
y}o Lrol e-2,5-dithione;
Py thoxyphenyl ) am no] - 3- phenyl - | - (pyri di n- 3-yl net

3- [@lMelﬁeX#plﬁnﬂ)dmlﬁe]iMw;émﬂ IZ@ynampﬁY PrIr@éthﬁ)-Q yyrrole-2,5- dlthlone
i t hoxyphenyl ) am no pheny 5pa/ I n-3- i
1 ﬁy{y; Fﬂ& I}%qyg ezly@alalintq]-[ op{g:nyl 5—th10xo—1 ihydro- 2H-pyrrol 2—one

- ﬂ“@é?ﬁ@*%%“‘@?’*&wﬁmﬁ% oyl Sitiangy o1
4-f(4-dethoxyphenyl)amino]-3-phenyl-5-thioxo-1-(2,2,2- trlﬂuoroethyl) 1,5-dihydro-2H-

4- Met hoxyphenyl ) am no] - 4- phenyl - | - (pyri di n-4-yl nmet
pyﬁry P pyrrol e-2, 5-dithione; io

L
3- [(gagftﬁbmﬁﬂ)m??}g@g&?ﬁm Q2a-BucdoRRANY H-pyrtdid-92Cdithione;

I- BEIBlYi—Q’r [(%n{e(mxwelnmlaymn@ﬂrﬁmlmyh@}hmqa h&rdihydrbi2blpyrodle2-one;
1-B gnz%d-@ - [Eéhhl%ﬂ%’xyphenyl)annno] -4-phenyl-1H-pyrrole-2,5-dithione;
4-[(4-Methoxyphenyl)amino]-1-methyl-3-phenyl-5-thioxo-1,5-dihydro-2H-pyrrol-2-one;
3-[(4-Methoxyphenyl)amino]-1-methyl-4-phenyl-1H-pyrrole-2,5-dithione;
1-Ethyl-4-[(4-methoxyphenyl)amino]-3-phenyl-5-thioxo-1,5-dihydro-2H-pyrrol-2-one;
1-Ethyl-3-[(4-methoxyphenyl)amino]-4-phenyl-1H-pyrrole-2,5-dithione;
1-[(6-Aminopyridin-3-yl)methyl]-4-{ [4-(difluoromethoxy)phenyl]amino }-3 -phenyl-5-
thioxo-1,5-dihydro-2H-pyrrol-2-one;
1-[(6-Aminopyridin-3-yl)methyl]-3-{ [4-(difluoromethoxy)phenyl]amino} -4-phenyl-1H-
pyrrole-2,5-dithione;
1-[(6-Aminopyridin-3-yl)methyl]-4-[(4-morpholin-4-ylphenyl)amino]-3-phenyl-5-thioxo-
1,5-dihydro-2H-pyrrol-2-one;
1-[(6-Aminopyridin-3-yl)methyl]-3-[(4-morpholin-4-ylphenyl)amino]-4-phenyl-1H-
pyrrole-2,5-dithione;

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt.
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4-[ (4- Met hoxyphenyl ) am no] - 3- phenyl - 5-t hi oxo-1-(2, 2, 2-

trifluoroethyl)-1,5-di hydro-2Hpyrrol - 2-one;
wG2p(shodat hoxyphenyl ) am no] - 4- phenyl - PCT/SE2004/001115

1-(2,2,2-trifluoroethyl)-lHpyrrole-2,5-dithione; is

| - Benzyl - 4-[ (4- met hoxyphenyl 3&m no] - 3- phenyl - 5-t hi oxo-

|, 5-di hydr o- 2H pyrrol - 2- one;

| - Benzyl - 3-[ (4- met hoxyphenyl ) am no] - 4- phenyl -1 H pyrr ol
lleA &edé foniteng@eparation of a compound according to any one of claims 1-10,

$ hoxyphenyl ) am noj - | - et hyl - 3- hen%/l - 5-t hi oxo-

wheregn 8' =h‘§‘d? HTE P Agfiinesl i qlaim 1, comprlsmg the step of reacting a

co%péﬁré(%ﬁ%ﬁ?%ﬁﬁf‘enyl ) am no] - | - met hyl - 4- phenyl - | H pyrr ol

| - Et hyl - 4-[ (4- met hoxyphqyyl ) am no] {3- phenyl - 5- t hi oxo- |
, 5-di hydr o- 2H pyrrol - 2- one;
| - Et hyl - 3-[ (4- met hoxyphenyl )lani nQ] - 4- phenyl - | H pyrrol e
-2, 5-di t hi one; 1-[(6-Amr1? ?yl)msthyl] -{
[ 4- (difl uoromet hoxy) phenyl] am no} - 3- phenyl
t hi oxo- 1, 5-di hydro- 2H pyrrol - Bone
1-[ (6- Am nopyridin-3-yl)nethyl]-3- {
[4-(difluor omst hoxy) phenyl ] am no} - 4- phenyl - 1Hpyrr ol e-
2, 5-di,t hi on

wherqig 8~ And Ro Bipras dipﬁngi ift| o aft hyyith asulphausingagent, frexgmple

La?{ééé_oéﬁ%:%f,%ﬁﬁpy d %ﬁ %E%ge of an inert organic liquid for example an

ardmgt{ctry@rocadowr ¢.gi tn}uf&ncy,la) aeddyydrjta-ih (e rngebiod°Crie 200G h
enyl ) am no] - 4- phenyl -1 Hpyrrol e- 2,5-dithione; or a
pharmaceutically acceptable salt or sol vate thereof,

12974 ﬁ‘ha?ﬂllac\!&&l%al%nﬁl&l%@c&%Lris1ng39é&npd%nﬂ 06RERg 1O 511}1 &?e of claims
preparation of a conpound according to any one of

1-H) imi admidtuteOwithvpbaraiapeuRitall RaccaptdbiR3dpventaslithefis rad/or partiers.
claim1, conprising the step of reacting a conpound of
formula , RBNH N5 wherein R and R are as defined in

13CTRd t8elof aWolipodnd sicBRimh@io 44§ oAg @R tlairhO1-10X@THRlHy.
Lawesson s reagent, optionally in the presence of an
inert organic liquid for exanple an aromatic

14?’;%% lgs%o f‘f %%Ep%u%?)%g@ﬁé]&) an?rtong of EfARAY AU bBTE thE ntafifacture of a

medicament for the modulation of the nuclear hormone receptors LXR o and/or f3.

15. The use of a compound according to any one of claims 1-10 in the manufacture of a

medicament for the treatment and/or prophylaxis of cardiovascular disease.

16. The use of a compound according to any one of claims 1-10 in the manufacture of a

medicament for the treatment and/or prophylaxis of atherosclerosis.

17. The use of a compound according to any one of claims 1-10 in the manufacture of a

medicament for the treatment and/or prophylaxis of hypercholesterolemia.
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12. A pharmaceutical formulation conprising a conpound
according to any one of clains io 1-10 in adm xture
wonods/oohas maceuti cal | y accept abl e adj uvants, dPCUSER®4/001115
and/ or carriers. 13. The use of a conpound according
to any one of clains 1-10 inS6herapy. 14. The use of a
conpound according to any one of clains 1-10 for the
manufacture of a is nedicanment for the nodul ati on of
18t ITRe Gsechdfepdonkiui® A€ok ¢ifig pd &ySorle IR ciidl d/10Vin bhe thBnufiditre of a
use of a conpound according to _any one of clains 1-10
medicanmeat fibd Heaimea: Bx/og yigiretcondifionnhasseqialgd withta need for
. : i di ovascul ar di sease. 20 16.
lnaﬁg&ﬁégggggEM%%ﬁ%%Lﬁ%mggﬁbrding to any one of clains
1-10 in the manufacture of a nedicanent for the

treat nent and/ or prophyl axis of atherosclerosis. 17.
197fe u%eeor}@fcogm@an% G‘Eﬁﬁ’é‘ﬂﬁé EATH; G % apaérﬁﬁ-olﬁén e Rimiture of a
médiddhndn fdr18e FBRREACIIAIS p?éph?lﬁ%ddf%ﬂﬁﬂbnéc 50difted with a need for
treatment and/ or prophylaxi § of hyperchol esterol em a.
depaging fitestinglechofestera @hpwpineh. accor di ng to any one of
clains 1-10 in the manufacture of a nedi cament for the
treatment and/or prophylaxis of conditions associated

20MTh&uge df%&d)rﬂgpmnﬂ BRJoRYih 8 & ABVEHeHE chial €SI0ah Mhe manufacture of a
transport. 19. The use of a conpound according to any

mesheangmt §9rdhrigeatment 3ng/ar pEonhairaisacopeitions assomepd Hithrfneed for
- . r or prophylaxis of conditions
]né§%%%$§F268@%¥E9§l§§g% for decreasing intestinal

chol esterol absorption. 20. The use of a conpound

accordi to any one of clainms 1-10 in_the manufacture
210%%“%3?%%}4@ Breortias {¢ @ e chies b Ogp Sisiprapcture of a
m&icdnRp Fdrl RO G ARBRACAAIR Dropinl hx & JTe6HdifiBhs 4:86¢i583 W8 a need for

HDL- chol esterol levels. "21. "The use of a conpound
deercesingl Lbj.-¢twlesteyoldreclonf cl ains 1-10 in the manufacture

of a medi canent for the treatnment and/or prophylaxis

of conditions associated with a need for decreasing

221 Phe aRAradotipdund 8¥@kding &lanyldi@ HeRiMé 1.8 0GR MRAMAshfacture of a
according to any one of clainms 1-10 in the manufacture

meskicagneip §ir dihiseatmpairandfas prophutaisrafl inflamsatopy epwditicagi s
of inflammtory conditions. 23. The use of a conpound
according to any one of clains 1-10 in the manufacture
23oThause of a compound according to any one of claims 1-10 in the manufacture of a

medicament for the treatment and/or prophylaxis of Alzheimer’s disease.

24. The use of a compound according to any one of claims 1-10 in the manufacture of a

medicament for the treatment and/or prophylaxis of arteriosclerosis.

25. The use of a compound according to any one of claims 1-10 in the manufacture of a

medicament for the treatment and/or prophylaxis of type 2 diabetes.

26. The use of a compound according to any one of claims 1-10 in the manufacture of a
medicament the treatment and/or prophylaxis of conditions associated with a need for

improving HDL function.
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medi canment for the treatnment and/or prophyl axis of

Al zhei ner's di sease. 24. The use of a conpound
weacerds4ig t o any one of clains 1-10 in the nmaRATEER2004/001115

of a medi canent for the treatnment and/or prophylaxis

of arteriosclerosis. 25. Thes5Use of a conpound

according to any one of clains 1-10 in the manufacture

of a nedicanment for the treatnent and/or prophyl axis

20 The ypeofZa chnafirindsiccotding Thanyuse ¢ffclame QNOad ik manufacture of a
o any one of clains 1-10 in the manufacture

accordi ng . o.1rn I'e ]
m%‘?”%l?fé é?fééﬁgﬁ%tﬂfeﬁéartd{@&%wﬂaxmlmld Bleeisiapl (dxslipidsnia) whether
or%%%sbbi%fé%vﬁﬁﬁﬁ%lﬁxtl%ﬁs &h a need for inproving HOL

function.27. The use of a conpound according to any

one of clainms 1-10 in the manufacture of a nedi canent

r the . .treatnment and/ or prophylaxis of |ipid,
28, A e of Eay LB R RFepr e disar crrodyelisBscnial whether or not
as¥dcidled WEH ihdlih i R4RE €6mpRsigS thehdRhiRai R ofld @Rldolfd according
and/ or Freyentlng l'i pid disorders (dyslipidem a)
towhE Phe el dpinol-1@ ésvuiamned invaed thersefl i n resi st ance
conprising the adm nistration of a conmpound accordi ng
to any one of clainms 1-10 to a mammal in need thereof.
2929 méthoe fdrarkafiiént afi @3t pRPhylaxid oo Earfio? il ad Wiséasefcomprising
car di ovascul ar di sease conprising io admnistering to
admipisieiag to ¢ prRmyslnigcluding man, ieesedof seghchtreptmertanpbfective
' . Of - ag defined in any of
R R D s B 38 anal o
preventing atherosclerosis conprising the

adm nistration of an effective ampunt, of a, ¢conpound, of .
oF g PPl BT Pl e a O s cRmEtisiet g Hpisiration
of BRIt Ve bl RRE of HESRASundDE forthullE] Mgrdfiﬁg:]:ciotarng%hg%f‘ Elaims 1-10 to

and/ or prophyl axi s of hyperchol esterol em a Conpri si ng
a mmingl Biueed theredd. a mammal , i ncl udi ng man, in need of

such a treatnent an effective anmount of a conpound as

defined in any of clainms 1-10. 20 32. A nethod for

31t Aeadted forardintent RAOPNYLBNKY18xi9 bf RfpeeitolcdRsolanhinrRthg
wi.th a need for inproving reverse chol esterol

adpyRiHepBE to 2 BPIMA ingfudinginans ietded of sirha trratment,an effective
anidht S Ofn SR ab BefiRRdn gr%gﬁﬁgm% fjgatment an

effective anbunt of a co as defined in any of

32. A method for treatment and/or prophylaxis of conditions associated with a need for
improving reverse cholesterol transport comprising administering to a mammal, including
man, in need of such a treatment an effective amount of a compound as defined in any of

claims 1-10.

33. A method for treatment and/or prophylaxis of conditions associated with a need for
decreasing intestinal cholesterol absorption comprising administering to a mammal,
including man, in need of such a treatment an effective amount of a compound as defined

in any of claims 1-10.

34. A method for treatment and/or prophylaxis of conditions associated with a need for

increasing HDL-cholesterol levels comprising administering to a mammal, including man,
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claims 1-10. 25 33. A nethod for treatnent and/or
prophyl axis of conditions associated with a need for
wdears@asiing i ntestinal chol esterol absorpti on PCT/SE2004/001115
conprising admnistering to a mammal, includi ng man,
in need of such a treatnent &® effective anount of a
conpound as defined in any of clains 1-10. 30 34. A
nmet hod for treatnent and/or prophylaxis of conditions
in A5&06T satied trehtidenBameettive amoisy Fasiofipotlhdl acdedines i) of claims
| evel s conprising adm nistering to a mammal, i ncluding
1-H&n, i n need of such a treatnment an effective anpunt of
a compound as defined in any of clains 1-10. 35. A
nmet hod for treatnent and/or prophylaxis of conditions
35aag06thad & tisatohend and/elpophylbxis ef caraitiong associated with a need for
LDL-chol esterol |evels conpri si adnm nistering to .
derigitiag T DLneOlRSoRe! IRERS COmPIRAABRNE RIS f st g toliding man,
in BEL LS YR 2 RARMNt B B GRERRNOM 3% DaipolBd ad defRRY iPhny of claims
claims 1-10. 36. A nethod for treatnment and/or
1-po.ophyl axi s of inflammtory conditions conprising io
adm nistering to a mammal, including man, in need of
such a treatnent an effective anmount of a conpound as
360 af haeed Fdy tRRdnéH: abd/3t pRophyldtls oBifflamnitRédy@dndifibns comprising
treatment and/ or prophyl axi s of Al zhei mer s di sease .
adguimipteriag tya aarmnalsineluding rean, in pRsehehFuch yissaimppigualfective
' : . tive is anmount of
arl g S ot G R Pl AR TR be AR 167 V310, 38, A
nmet hod for treatnent and/or prophyl axis of
arteriosclerosis conprisi adni.nistering.to a manmal ,
37, ACREIPH PTHEALTISN SHUBHPIOP LA Ob AEHRSTEiseas comprising
adﬁﬁﬁi%hhgf%o @Hﬁﬁﬂﬁal%cﬁdﬁlgf%ﬁﬂ @A o ehdNEdedued i Bective
clarms 1-10. 20 39. A nethod for treatnent and/or
anpouapbf/d eotysounfl as dpkingl idiaak of esingolmhPi si ng
adm nistering to a mammal , including man, in need of
such a treatnent an effective anmobunt of a

38. A method for treatment and/or prophylaxis of arteriosclerosis comprising administering

to a mammal, including man, in need of such a treatment an effective amount of a

compound as defined in any of claims 1-10.

39. A method for treatment and/or prophylaxis of type 2 diabetes comprising administering
to a mammal, including man, in need of such a treatment an effective amount of a

compound as defined in any of claims 1-10.

40. A method for treatment and/or prophylaxis of conditions associated with a need for
improving HDL function comprising administering to a mammal, including man, in need

of such a treatment an effective amount of a compound as defined in any of claims 1-10.

41. A pharmaceutical formulation for use in the treatment or prophylaxis of conditions
associated with a need for modulation of the nuclear hormone receptors LXR o and/or f3,
comprising a compound according to any one of claims 1-10 as active ingredient in

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.



conmpound as defined in any of clains 1-10. 25 40. A
nmet hod for treatnent and/or prophylaxis of conditions
wazssomostied with a need for inproving HDL funcPCOISE2004/001115
conprising admnistering to a mammal, includi ng man,
in need of such a treatnent &9 effective anount of a
conpound as defined in any of clains 1-10. 41. A
pharmaceutical fornulation for use in the treatnment or
prophyl axi s of conditions 30 associated with a need
for nmodul ation of the nuclear hornone receptors LXR a
4% My Phprmgcentisplomgioniiion cewnfising 8 campovfl #srlaimed iy amhene of claims
. . o . . . th
20 SRS ool Oty AP A EhRaf b Brcicons
orodiisardes agkdciatedphid thiedevdlomaént @adpairdss 0N athorpcle®kiRGuéh as
npound as. ¢l ai me one of clajns 1-10 conbi ned

co in_an (
hmeftﬁn%%tdw%lrplil%@%lg)@ra@rﬂ@ gBHE, Jopatchplesigealsrpias,thipg hdiabetes,
infla@alRBR oWRbitF AL hOThdRond by Eﬁ%ﬁ%iﬂ?éﬁ&'d%?ﬂn%%ﬁg Teverse

t he devel opnent and progress of atherosclerosis ‘suc
chadesteypldranepast amil/ordlesteiagingl énestingl dipjpsterol pbstaptivms,

hyper chol esterol em as, type 2 di abetes, inflammation,

obesity as well as conditions associated with a need

for inproving reverse chol esterol transport and/or

decreasing intestinal chol esterol absorption.



