Case 23895 VI NYLOGOUS ACI DS DERI VATI VES AS CHYNMASE
I NHI BI TORS The invention is concerned with novel
WO 2ovgloasgeris aci ds derivatives of formula (1), POI/EP2007/060528
wherein A is phenyl ring, or heteroaryl ring, which is
a nonocyclic aromatic ring of 5 or 6 ring atons,
containing one or two ring heteroatons selected from
N, Oand S, the remaining ring atons being C, or
het erocyclyl ring, which is non-aromati c nono-cyclic
ring of 5 or 6 ring atons, containing one or two ring
Case 13gberoatons selected fromN and S(O n (where n is an
integer fromO to 2), the remaining ring atons being
C, one of the ring carbon atom of the heterocyclyl
vinyifosB@s RerDE Rty onRFkE Yas ephaeadmwirkbrergcar bonyl group;
R1 i s hydrogen, halogen, nitro, cyano, amno, G -6
al kyl, heteroal kyl, C3-7 cycloal kyl, C2-6 al kenyl,
C2-6 al kynyl, hydroxy, Cl al koxy, YN 09.07.07.-NR R",
-(Co-6 alkylene)-NR R', in which R and R' are
The ihveaeipe id@ntéryied @itk aioeed vinybspolib ecidy durivaten of &irbmuda @fF,
hydrogen, Ci -6 al kyl, heteroal kyl, fornyl, C -6
al kyl carbonyl, optionally substituted C3-7
cycl oal kyl carbonyl, optionally substituted
aryl car bonyl ,

(I)

wherein
A is phenyl ring, or

heteroaryl ring, which is a monocyclic aromatic ring of 5 or 6 ring atoms, containing
one or two ring heteroatoms selected from N, O and S, the remaining ring atoms

being C, or

heterocyclyl ring, which is non-aromatic mono-cyclic ring of 5 or 6 ring atoms,

containing one or two ring heteroatoms selected from N and S(O), (where n is an

integer from 0 to 2), the remaining ring atoms being C, one of the ring carbon atom

of the heterocyclyl ring being optionally replaced with a carbonyl group;

R'  is hydrogen, halogen, nitro, cyano, amino, Cy alkyl, heteroalkyl, Cs_; cycloalkyl, C, .
alkenyl, C,. alkynyl, hydroxy, C,.¢ alkoxy,

YN/09.07.07.



optionally substituted heteroaryl carbonyl, optionally

substituted heterocyclyl carbonyl, G -6 al kyl sul fonyl,
wopiosossbs y substituted C3-7 cycl oal kyl sul f onyPCT/EP2007/060528

optionally substituted aryl sul fonyl, optionally

substituted heteroaryl sul fonyl and optionally

substituted heterocyclyl sul fonyl, or -(Co-6

al kyl ene)-OR , in which R-2i-s hydrogen, C -6 alkyl,

het eroal kyl, fornyl or C -6 al kylcarbonyl; R2, R2 and

R2 are |ndependently hydr ogen, hal ogen, cyano, nitro,

am ndYR'RondCoe alk(dllen@—N@ R, ky whishBE and B eek mdeprndergly @lected from

al kyh, g%PQ&ﬁ&gtﬁ-%y(Lf 'h%%g%% %H%rg hefdfd %})}9@4 Ci6 alkylcarbonyl,

hydr ox rogen,
cy armptionityr sybstiniedd;s- 7myjdgalkyjﬁarbpnyl,@pt@na]ﬂ)kgubstltuted arylcarbonyl,

subs ttnglﬁgsu@E@ltﬂf%ﬁl l}@terﬁ rgllclf% nylcgptgoﬂrli ?lm/slutut%ﬁéerop{c yylcarbonyl,

er oa
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I t .
e N e e
cycHUﬁhk%kWGmﬁénﬁJMyl optlonally substltuted aryl
G -6 al kyl, optionally substituted heteroaryl C -6

aI kyl Corﬁlwﬂ%lllﬂ kb ¥n Qﬁtﬁ tléjllg%qj %‘ﬁt €l ogy lﬁ’étergalk formyl or Ci

rogen al og yano, iro ho,
nnnomq@mﬂﬁnwlo 6 al kyl substituted an1no G - 6 al kyl ,
C2-6 al kenyl, C2-6 al kynyl, heteroal kyl, hydroxy, C -6

ﬁt @’%d Igpatle(?ﬁ@é Xdei quzﬂtto%gﬁqlag%eg c??ﬁ% %?t%‘%nmo, erfljono or di-C.¢

)t 1 onal y subs ItU e opt I"onal Yy Su bsti t
al yl substituted amino, C;.¢ alkyl, Cz 6 alkenyl Cy-6 alkynyl, heteroalkyl hydroxy or Ci

alkoxy;

R>  is hydrogen, halogen, cyano, nitro, amino, mono- or di- C, alkyl substituted amino,
Ci6 alkyl, Cy6 alkenyl, C,.6 alkynyl, heteroalkyl, hydroxy, C,.¢ alkoxy, optionally
substituted Cs_; cycloalkyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, optionally substituted Cs_; cycloalkyl
Ci-6 alkyl, optionally substituted aryl C,.¢ alkyl, optionally substituted heteroaryl C,.¢
alkyl or optionally substituted heterocyclyl C,.¢ alkyl;

R*  is hydrogen, halogen, cyano, nitro, amino, mono- or di- C, 6 alkyl substituted amino,
Ci6 alkyl, Cy6 alkenyl, C,.6 alkynyl, heteroalkyl, hydroxy, C,.¢ alkoxy, optionally
substituted Cs_; cycloalkyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, optionally substituted Cs_; cycloalkyl
Ci-6 alkyl, optionally substituted aryl C,.¢ alkyl, optionally substituted heteroaryl C,.¢
alkyl or optionally substituted heterocyclyl C,.¢ alkyl;

R’ is hydrogen, halogen or C,¢ alkyl; or

R* and R’, together with the carbon atom to which they are attached, form optionally
substituted Cs.7 cycloalkyl ring or optionally substituted heterocyclyl ring;

and prodrugs and pharmaceutically acceptable salts thereof.



het eroaryl, optionally substituted heterocyclyl,
optionally substituted C3-7 cycl oal kyl G -6 al kyl,
wopisomsbs y substituted aryl G -6 al kyl, opti oP&l/ER2007/060528
substituted heteroaryl C -6 alkyl or optionally
substituted heterocyclyl C -6 alkyl; R is hydrogen,
hal ogen or G -6 alkyl; or R4 and R5, together with the
carbon atomto which they -are attached, form
optional Iy substituted C3-7 cycloal kyl ring or
optional |y substituted heterocyclyl ring; and prodrugs
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process for the manuf acture of the internediate. The
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Throralgini Kiat AP Qudi bt EBnspatterh ren@agdahmbsernn a’mﬁbwe target f@GHlergic,
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ern renders chymase an at
inhibitcas yste deoronalrited gfificacyiinmfiiognmationls, ‘alm'hairl ihjuoy arcrl atheroslerosw

(Dogg&%lfﬁ&éﬁ%%islw@& ﬁPlWéH;? ?Bar%acgy %8(%%%%%3(23%2%—&50; Eﬂlﬁg[lf:(%sKA
Kovanen PT. Curr Opin Lipidol. 2004 Oct;15(5):567-73; Reed CE, Kita H.J Allergy Clin Immunol.
2004 Nov;114(5):997-1008; Takai S, et al, .Eur ] Pharmacol. 2004 Oct 6;501(1-3):1-8; Takai S, et
al, Trends Pharmacol Sci. 2004 Oct;25(10):518-22; Takai S, Miyazaki M. Curr Vasc Pharmacol.
2003 Jun;1(2):217-24).

Thus inhibition of chymase appears a useful modality in Allergy, Asthma, peripheral arterial
occlusive disease, critical limb ischemia, vulnerable atherosclerotic plaque patients, unstable
angina, congestive heart failure, left ventricular hypertrophy, ischemia reperfusion injury,
cardiomyopathy, restenosis, rheumatoid arthritis, diabetic nephropathy, irritable Bowel Disease,

Crons disease, wound healing (burns/ulcers in Diabetes/CLI).

The present invention provides the novel compounds of formula (I) which are chymase

inhibitors.

Unless otherwise indicated, the following definitions are set forth to illustrate and define the

meaning and scope of the various terms used to describe the invention herein.

The term “halogen” or “halo” means fluorine, chlorine, bromine and iodine, with chlorine and

fluorine being preferred.



i nhi bitors have denonstrated efficacy in atopic
animal s, vascualr injury and atheroslerosis (Doggrel
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Takai S, et al, Trends Pharmacol Sci. 2004 Cct;
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The term “C,_¢ alkoxy”, alone or in combination with other groups, means the group R’-O-,

wherein R’ is a C;_¢ alkyl.

The term “C,.¢ alkenyl”, alone or in combination with other groups, means a straight-chain or
branched hydrocarbon residue comprising an olefinic bond, having two to six carbon atoms,

such as e.g. ethenyl, 2-propenyl.

The term “C,.¢-alkynyl”, alone or in combination with other groups, means a straight-chain or
branched hydrocarbon residue comprising a tripple bond, having two to six carbon atoms, such

as e.g. ethynyl, 2-propynyl.

The term “Cy.¢ alkylene” means a bond or a straight chain or branched divalent saturated

aliphatic hydrocarbon group of 1 to 6 carbon atoms. Cjalkylene means a bond.

The term “aryl”, alone or in combination with other groups, means a phenyl or a naphthyl group,

preferably a phenyl group.

The term “heterocyclyl”, alone or combination with other groups, means non-aromatic mono-

or bi-cyclic radicals of three to eight ring atoms in which one or two ring atoms are heteroatoms



by such radicals as nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, s-butyl, t-butyl. Cl- alkyl is
woreoos/ogdees erred. The term "heteroal kyl " means BIT/aP1091/060528

substituted by one or nore substituents sel ected

i ndependently fromthe group consisting of nitro,

hydr oxy, hal ogen, cyano, Cl al koxy, fornyl, G -6

al kyl car bonyl, carboxyl, Cb-al kylthio, Cl alkyl

sulfinyl, Cl1 alkyl sulfonyl, am no and nono- or di-

G -6 al kyl substituted amno. This termis further
select@é@i‘plN,f&m SBY) isrdtere mdh awahggersirom OHy dp,.che eanpaphing ring atoms being
C perfluoronethyl. Cl al kyl substituted by one hydroxy

" group or one to three sane or different hal ogen atons
are preferred. The term"C3-7 cycloal kyl", alone or in
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one arQRiA rlrnigﬁan‘@ BoRRe: o, T ’t 15§ E@g%g%b%t(’)m%vichgﬁfw ’N, O, and S, the
remaiting Irdigexoths belheCt @fdferabll, tik kaxshmentlpoine obtheihteroaryl radical will be

conbi nation wth other groups, neans the group R -0,
onan HUPHY M s a Q6 alkyl. The term"C2-6 al kenyl "

al one or in conbination with other groups, neans a
The t&rint doghinallehdistitutsd drpldaipednillydbubsautedmeteesirdi e optionally
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indeppo i srEORT el Bear e S P9 BaT O oRe: P fg o kb Coo
alkenya, t siksiyk, lydrdx@NCad Okdxy, 81d@b- or di- Cy.6 alkyl substituted amino and
heteroalkyl.

Preferred radicals for the chemical groups whose definitions are given above are those specifically

exemplified in Examples.

Compounds of formula (I) can form pharmaceutically acceptable acid addition salts. Examples
of such pharmaceutically acceptable salts are salts of compounds of formula (I) with
physiologically compatible mineral acids, such as hydrochloric acid, sulphuric acid, sulphurous
acid or phosphoric acid; or with organic acids, such as methanesulphonic acid, p-
toluenesulphonic acid, acetic acid, lactic acid, trifluoroacetic acid, citric acid, fumaric acid, maleic
acid, tartaric acid, succinic acid or salicylic acid. The term "pharmaceutically acceptable salts”
refers to such salts. Compounds of formula (I) in which a COOH group is present can further
form salts with bases. Examples of such salts are alkaline, earth-alkaline and ammonium salts
such as e.g. Na-, K-, Ca- and Trimethylammoniumsalt. The term "pharmaceutically acceptable

salts" also refers to such salts. Acid addition salts as described above are preferred.

"Optional” or "optionally” means that the subsequently described event or circumstance may but
need not occur, and that the description includes instances where the event or circumstance
occurs and instances in which it does not. For example, "aryl group optionally substituted with
an alkyl group” means that the alkyl may but need not be present, and the description includes
situations where the aryl group is substituted with an alkyl group and situations where the aryl

group is not substituted with the alkyl group.



as e.g. ethynyl, 2-propynyl. The term "Co-6 al kyl ene”
nmeans a bond or a straight chain or branched dival ent
wa@ adoasadeesl al i phati c hydrocarbon group of 1 toPGI/ER200TO60528
atons. Coal kyl ene neans a bond. The term "aryl", al one
or in conbination with other groups, neans a phenyl or
a naphthyl group, preferably a phenyl group. The term
"heterocyclyl", alone or conbination with other
groups, means non-aromati ¢ nonoor bi-cyclic radicals
of three to eight ring atons in which one or two ring
"Phargnenmsicallyecprptabl oetcimes emeansed dxeipranithaOis usefulSi@reparing a
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specifichigor anvadlaimsgnd idry bathoens dneli mgreCharPerd schlokgipienthe
attachnment point of the heteroaryl radical wll be on

Compgpn?{ : g?ltle{v% thd Qhe Iﬁgl%ghﬁr Imrm%%t l%]LﬁQﬁi}féan ﬁf’ebr?atﬂ'ntel{)tr ?Qquence of

aryl”, "optionally substituted heteroaryl™, '
bondingpf themaldnys enibs pirangeaEnh et deweyanyin'spagedre spnednaders.” [somers

that dfFHPH the lﬁr%ggfi(%l)’énz of Ml%krl %%glﬁldspgé}gg' terﬁ‘{éa gﬁﬁrte%)i\é&ln)grs@r Ytkreoisomers

eteroaryl,”heterocyc _cycl oal ky
that aggpoit onabor ymageh ot Pnasnethedy preonemest "dmsteseasss t dndibpgeghat are non-

e SRIUARIN 5L GELSF MR A RIS SR, Epound
an asygan@rigcanery for engmiploxij a c@boalakax s, bandad to feur differadt groups, a pair of
enantBHiO is %Ug%lét}éﬁ e RAITH? AN DREKEGBLK ?6{! the absolute configuration of its
asymmetric center and is described by the R- and S-sequencing rules of Cahn, Ingold and Prelog,
or by the manner in which the molecule rotates the plane of polarized light and designated as
dextrorotatory or levorotatory (i.e., as (+) or (-)-isomers respectively). A chiral compound can
exist as either individual enantiomer or as a mixture thereof. A mixture containing equal

proportions of the enantiomers is called a "racemic mixture".

The compounds of formula (I) can possess one or more asymmetric centers. Unless indicated
otherwise, the description or naming of a particular compound in the specification and claims is
intended to include both individual enantiomers and mixtures, racemic or otherwise, thereof, as
well as individual epimers and mixture thereof. The methods for the determination of
stereochemistry and the separation of stereoisomers are well-known in the art (see discussion in
Chapter 4 of "Advanced Organic Chemistry", 4th edition J. March, John Wiley and Sons, New
York, 1992).

While the broadest definition of this invention is described before, the compounds of formula (I)

having certain radicals are preferred.

In the compounds of formula (1),



Preferred radicals for the chem cal groups whose
definitions are given above are those specifically
wex@sphichs ed i n Exanpl es. Conpounds of for nul aPCT/EPAT060528
form pharmaceutically acceptable acid addition salts.
Exanpl es of such pharmaceutically acceptable salts are
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conpati ble m neral acids, -guch as hydrochl oric acid,
sul phuric acid, sul phurous acid or phosphoric acid; or
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(e) or (f), and especially (a) is preferred.

In the compounds of formula (I), R’ is preferably C, ¢ alkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted aryl C,.¢ alkyl or optionally substituted
heteroaryl C,6 alkyl, more preferably R’ is C¢ alkyl, phenyl optionally substituted by one to
three fluorine atoms, heteroaryl optionally substituted by one to three fluorine atoms, in which
heteroaryl is a monocyclic aromatic radical of 5 or 6 ring atoms, containing one or two ring

nitrogen atoms or phenyl C,_¢ alkyl, and R is especially phenyl.

In the compounds of formula (I), R' is preferably hydrogen, C; ¢ alkyl, C,.¢ alkoxy, —(Co.6
alkylene)-NR’R”, in which R” and R” are independently selected from the group consisting of
hydrogen, formyl, C,_ alkylcarbonyl, optionally substituted arylcarbonyl, optionally substituted
heteroarylcarbonyl, optionally substituted arylsulfonyl and optionally substituted
heteroarylsulfonyl or —(Cy.¢ alkylene)—OR’, in which R’ is hydrogen or C,.¢ alkylcarbonyl. More
preferably R' is C, ¢ alkyl, ~(C,.¢ alkylene)~NR’R”, in which R> and R” are independently selected
from the group consisting of hydrogen, formyl, acetyl, arylcarbonyl, in which aryl is optionally
substituted by one or two perfluoro methyl and arylsulfonyl or —(C,.¢ alkylene)—OR’, in which R’
is hydrogen or acetyl. Further more preferably R' is 2-aminoethyl, 2-acetylaminoethyl, 2-(N-



phar maceuti cal conposition that is generally safe,
non-toxi c and neither biologically nor otherw se
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for veterinary use as well as human pharmaceuti ca
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Preferred compound of the invention is a compound of formula (1), which is

N-(2-{2-[(2-Hydroxy-3-methyl-4-oxo0-3-phenyl-cyclobut-1-enyl)-phenyl-methyl | -6-methyl-1H-
indol-3-yl}-1,1-dimethyl-ethyl)-acetamide,

3-Hydroxy-4-methyl-2-[(3-methyl-1H-indol-2-yl)-phenyl-methyl]-4-phenyl-cyclobut-2-enone,

2-[(3,5-Dimethyl-1H-indol-2-yl)-phenyl-methyl]-3-hydroxy-4-methyl-4-phenyl-cyclobut-2-

enone,

2-[(3,6-Dimethyl-1H-indol-2-yl)-phenyl-methyl]-3-hydroxy-4-methyl-4-phenyl-cyclobut-2-

enone,

2-[(5-Fluoro-3-methyl-1H-indol-2-yl)-phenyl-methyl|-3-hydroxy-4-methyl-4-phenyl-cyclobut-

2-enone,

N-{2-[(2-Hydroxy-3-methyl-4-oxo0-3-phenyl-cyclobut-1-enyl)-phenyl-methyl|-6-methyl-1H-
indol-3-ylmethyl}-acetamide,

3-Hydroxy-4-methyl-2-[(3-methyl-1H-indol-2-yl)-phenyl-methyl]-4-p-tolyl-cyclobut-2-enone,



i ntended to include both individual enantioners and
m xtures, racem c or otherw se, thereof, as well as
w0 paBwidoml epi mers and mixture thereof. The neCTBER07/060528
for the determ nation of stereochem stry and the
separation of stereoisoners are well-known in the art
(see discussion in Chapter 4 of "Advanced Organic
Chemi stry", 4th edition J.-9varch, John Wl ey and Sons,
New York, 1992). Wile the broadest definition of this
invention is described before, the conmpounds of
2-1(3,3-dtimgtteyl-( Hyindals 2 1vh - pleanylaingthybld? -badlroxertempthet-é1pr @dyl-cyelobut-2-
enone,he compounds of fornula (1),is preferably (a) (f) ,
nor e preferably (a) (d) (e) or (f), further nore
referablﬁi (e) or (f), and especially (a) is
2-[(3, plumetyybd! mndotﬁefl)cpim@hmﬂwafﬂwmyé @P%yl-m-wé‘/l-c‘/dobut-%
enonepreferably Q6 alkyl, optionally substituted aryl,
optionally substituted heteroaryl optionally
substituted aryl -6 _al or optlonally substituted
2-[(5-Khoge éatrlyth‘/ldﬂenmlk%rvl) nb@mé pebyldriabydyona4inetiryl-45p-tolyl-cyclobut-
2-enofid KYl', phenyl optionally substituted by one to three
quorlne atons, heteroaryl optionally substituted by
one to three fluorine atons, in which heteroaryl is
N-{2- Hgridxdrexy-8-mastHed-Pro-patid ¥ cyelobst-greng) eyl pesel | -6- methyl 1H-
mdol@%ﬁhé%?ﬂﬂ&e@ﬂﬁdéﬁrtWD ring nitrogen atoms or phenyl
, and R3 is espeC|aIIy phenyl. In the
ds of faormul referably hydr
N-{2- Eé.z fé‘/dapwyﬁ methylgi- SF‘P(éertle(f(X‘d@%BP hieryl) < y lm}é@tl?eﬂ? 6 ppethyl-1H-

mdolw@mg&ha}ymm@ngw1@ﬁgmhﬁgependently selected fromthe
group consisting of

The compounds of the present invention can be prepared, for example, by the general synthetic

procedures described below.

General Synthetic Procedures

[N

R
R' R
R 7 .
ot %
o
[)  The compounds of formula (I), wherein R is (a) (, in

which R', R?, R? and R* are as defined before,) can be prepared in accordance with the following

scheme 1:



hydrogen, fornyl, Ci -6 al kyl carbonyl, optionally

substituted aryl carbonyl, optionally substituted
whedosnespy/ | car bonyl, optionally substituted  PCT/EP2007/060528

aryl sul fonyl and optionally substituted

het eroaryl sul fonyl or -(C 0-6 al kylene)-OR , in which

R is hydrogen or C -6 al kyl carbonyl. Mre preferably

Rl is C-6 alkyl, -(C 2-6-&kylene)-NR R', in which R

and R' are independently selected fromthe group

consi sting of hydrogen, fornyl, acetyl, arylcarbonyl,

in which aryl is optionallySeemetlituted by one or two

perfluoro nmethyl and aryl sul fonyl or -(C2-6 5

al kybene)-OR, in which R is hydrogen or acetpb. R

Furth nor e preferably Rl is 2-am noet hyl,

2- ami nget hy¥, 2- (Nfor nyl - N- mefHR PG no) ethyy, ™

ty n1no 2, émdlnethylethyl met hyl , |sopr yMN\or

2 Rydr dRyet hyl . Especially RL is methyl, 0

2- acetylan1noethy| 2- acetylan1no 2, 2- dlnethylethy

2- (Nl'formyl - N-metlhyl ani no) ™thyl . In the conpounids of

formula (1), R2, R2 and R2 are preferably

i ndependent |y hydrogen, halpgen, G -6 alkyl

al koxy. More preferably twd of RZR*R2 and R2

hydr ogen, and the ot her i s/hyerogen, hal ogen,

al kyl or C -6 al koxy. Furt )]

R2, R2 and R2 are hydrogenN and¢h e

chloro, fluoro, nethyl, ethyl or Rret hoxy. Espe |all?

R’ R4té’i¢f€1 @as@ﬁn@bé‘fﬁﬁ: RRr are hyotapgen andnd hg Rther is , wherein
ep, fluoro nethyl. In the conpounds of

R, Rf% ﬁ%FPB (“Ff)as dRﬁn?Cgbeﬁ PIEF er abl y hydrogen, Ci-6 alkyl,
optionally substituted C3-7 cycloal kyl, optionally

The coudiigi df ut diketane/ 11, (eiptsiagaalelyilibtinst oft the éetoCard7enol form) an aldehyde
ycl oal kyl L .ot opti.onal | y. substi aryl

111 an%a_%()a?g]inﬁg{{? f:(%c}go%%(g\lfq 68 Ii_;%e’ \91%1\618%(? seér(:@\?m s fahn %gftfeé:gedbm a solvent such as

CH;Calt omanocaanhisath wheycabeniatacal pexl, fofmocmaxptor arreferaply acetic acid at a

1t C LIG. $ ref bly R4
tempei?ésjtglscejt 1%1 éH% Il%%%%f 5 %Y h&ﬁdds%kefgﬂaﬂlg at MsErRnel &1 R

2
1 R
R R?
R2
a R® R”
o
R is (f) or

II) The compounds of formula (I), wherein

(e) (, in which R', R% R? and R?" are as defined before,) can be prepared in

accordance with the following scheme 2:



optionally substituted aryl or optionally substituted
aryl G -6 alkyl, and Ris halogen or C -6 alkyl.
weepsoimbs y R4 i s phenyl or 4-nethyl phenyl, anPiCRBEP1087/060528

methyl. Preferred conpound of the invention is a
conpound of forrmula (1), which is
N-(2-{2-[(2-Hydroxy- 3-net hyl - 4- oxo- 3- phenyl - cycl obut - |
-enyl ) - phenyl - net hyl ] - 6- methyl - | Hi ndol -
3-yl}-1,1-dinmethyl-ethyl)-acetam de,
3- Hydr oxy- 4- et hyl - 2-[ (3- net hyl -| Hi ndol - 2-yl ) - phenyl -
met hyl ] - 4- phenyl - cycl obut - Schemerie,
2-[(3,5-Di nethyl-lFLindoI-2-y|)-phe8yl-nEthyI]-3-hydro
Xy-4- met hyl - 4- phenyl - cycl obut - 2- enoye,
2-[(3,6-Dinethyl -1 Hindol -2-yl)-phen met hyl ] - 3- hydr o;
Xy-4-met hyl - 4- phenyl - cyclobut - 2- &€ny

)P

Fe Ho R
R (5-Fl uor o- 3_ngt hyl -1 F}i ndol - 2- R nyl - met hyld- 3N,
h&dioxy-46%9thyl-4-pq$ﬁ;Lﬁﬁyclobut- Y- enone, s f
N-{2-[ (2-Hydroxy-3-nethyl - -oxo-S-HHaﬁ#-cyclghg - (gn

yh)-phenxb-nethyl]-6-neprI-IHindol- 3-yl net hyl |
}-acet am de,

3- Hydr oxy- 4- et hyl - 2-[ (3- net hyl -| Hi ndol - 2-yl ) - phenyl -
met hyl ] -4-p-tolyl -cycl obut - 2-enone, 2-[ (3, 5-Diget hyl -] H
-indol - 2-yl) - phenyl - net hyl ] - 3- hydr @ky- 4- net hy| - 4- p-

yl -cycl obut - 2- enone,

2-[(3,6-Dinet hyl -1 Hindol - ¥l - me R
Xy-4-met hyl -4-p-tolyl-cycl 0k Rpone, s
R?, R* and R’ are as defined before. Ar is () or (e) ,and Ar’
1
R R’
R” ° R”
is or , wherein RY, R%, R¥ and R are as defined before.

An aromatic compound Ar IV such as 2-halogen substituted naphthyl derivatives or
benzothiophene derivatives can be lithiated at position 2 with an alkyl lithium reagent such as n-
butyl lithium in a solvent like e.g. ethyl ether or preferably tetrahydrofurane at -100 °C to 60 °C,
preferably at -80 °C. The lithiated intermediate obtained can be reacted with an aldehyde III at -
80 °C to 22 °C to give the alcohol V.

The alcohol V may be reacted with the diketone II in the presence of a carbonic acid, e.g. acetic
acid or preferably trifluoroacetic acid in a solvent such as an ether or preferably dichloromethane
at a temperature in the range of 22 °C — 50 °C, preferably at 22 °C for 1 — 20 h to afford the

vinylogous acid I.

[II) The starting materials of formula IT may be prepared in accordance with the following

scheme 3:



2-[(5-Fluoro-3-nethyl -1 Hindol -2-yl)-phenyl -nethyl]-3-
hydr oxy- 4- net hyl - 4-p-tol yl - cycl obut- 2-enone,

WORG0RAJI628 Hydr oxy- 3- net hyl - 4- oxo- 3- p-t ol yl - cy cPChEP2007/@60528
nyl ) - phenyl - met hyl ] - 6- et hyl - | Hi ndol -
3-yl met hyl } - acet am de or
N-{2-[ (2- Hydr oxy- 3- net hyl - 4- oxo- 3-p-tol yl -cycl obut-1-e
nyl ) - phenyl - met hyl ] - 6- net hy2 - | Hi ndol -
3-yl met hyl J- N- net hyl - f or mam de. The conpounds of the
present invention can be prepared, for exanple, by the
general synthetic procdédames descri bed bel ow. Genera
Synt hetic Procedures |) The conpounds of formula (1),
wherein (, in which Rl, R2, R2 and R2 are as defi ned
before,) can be prepared in accordanceioMth the o]

R\ follow ngRrichene 1:Schene 1 coupling IINJV R3, R4 and

>_(E§3|-as_d.efin cbef oresioA= s (a) and Ar' , whergin g4

R Rl, R2, R¥sand R2 are as defined befoE . \\he coupling s
of a diketone Il (exists as an equilibriufof the keto

Viand enol forM™l, an aldehyde Il and an Mibnatic I
compound 1V to the vinylogous acid | can be effected

R* and R® e SOUMERH L3REE as

An acid VI may be converted to an acid chloride by standard methods using oxalyl chloride or
preferably thionylchloride to give the acid chloride VII. The acid chloride can be reacted with
ethoxy acetylene in the presence of a base, such as an alkyl amine, preferably triethylamine in a
solvent like an ether, preferably diethyl ether at 0 °C — 40 °C, preferably at 40 °C to give the
ethylester VIII. Hydrolysis of the ethylester VIII can be effected with a strong mineral acid,
preferably hydrochloric acid in a solvent such as an ether, preferably tetrahydrofurane at 0 °C —
60 °C, preferably at 22 °C to give the diketone II.

The starting material of formula II can be prepared according to the following literature

reference:
1)  Brand, Stephen et al., Organic Letters (2003), 5(13), 2343-2346.
IV) The starting materials of formula III are all commercially available.

V)  Most of the aromatic compounds of formula IV are commercially available, or can be
prepared by a skilled person, using his/her common general knowledge. The compounds of

formula IV can also be prepared, according to the following literature references:

2)  Kreighbaum, William E. et al., ]. Med. Chem. (1980), 23(3), 285-9.

3)  Yang, Shyh-Chyun et al., Indian Journal of Chemistry, Section B: Organic Chemistry
Including Medicinal Chemistry (1999), 38B(8), 897-904.

4)  Tsuchiya, Michihiro et al., international patent application, WO8200032 (1982).

5)  Hengartner, Urs et al., Journal of Organic Chemistry (1979), 44(22), 3741-7.

6)  Somei, Masanori et al., Heterocycles (1992), 33(1), 77-80.



CH3CN or an acid such as a carbonic acid, e.g. formec
acid or preferably acetic acid at a tenperature in the
w0 20g043h8 22 0C - 1 0O 0C, preferably at 22 0C POY/ER2002030528

h. 11) The conmpounds of forrmula (1), wherein is or in
which Rl, R2, R2 and R2 are as defined before,) can be
prepared in accordance with the foll ow ng schene
2:Scheme 2 R, R and R arelas defined before. Ar is
and Ar' is or , wherein R 1, R2, rR 2' and R2" are as
defined before. An aromatic conpound Ar IV such as

V) ZhbahQgg Mtk bﬁﬂdllrﬁglar\ﬁpi?é QY&of#&"ech ka\fﬁ&b@
benzot hi'ophene derivatives can i ated at
position 2 with an al kyl I|th|un1reagent such as

As deQBUEY hbdiel tHelWBnfbudds of Yshtuld (1 %r@a&tve %Bmf)buﬁashﬁ{d fHhibit chymase.
preferably tetrahydrofurane at -10Q OC t

Thesespatporaf ongequegtly preventHae pFivign of Anﬂw&qﬁ@dﬂaE@Omehn, TGFb, Il1,
SCF, &nﬁ%nﬂgédan‘a% bRafisast ﬁr‘%téﬂlst keamrahaghyade AHD A3D. 'TI&Q therefore can
0 ? gi ve the al cohol V. The al coho
be usqsiefor dhe fragrmyging ﬁnflll% pagveationof pllergis, tqﬂ@npmg%fn@@/@f firotic diseases,
such e{“sae[lp,%f' GstRmhadperfpH@ral 3&9@?1&1100&%5916(1{156% fatah! b 1schem1a, vulnerable
trif |uoroacet|c acid in a solvent sucﬁ as an ether or
atherqsglefogic g plagueli Rk pisovEsiablse aBging  repgsalivgt heat j failyige left ventricular

hyperfr@%l%ﬁ REhedda OeperfdforP Gnjuby, egt%l?cbl é’arﬁ%m%gpegf;yf Odstehosis,2 Pheumatoid

ford the vi nyl o ous acid he starting
arthrifigt @abfmcsn@fhr@mthm Hrifq lem%@vv@b [E}ﬁ@ﬁfar@@hlnﬁ disersedafgeothrombosis

and/oVblfsiterd BIDbigvdgcscheme 3: Schene 3

Prevention and/or treatment of allergic, inflammatory or fibrotic diseases, particularly

atherothrombosis or asthma, is the preferred indication.

The invention therefore also relates to pharmaceutical compositions comprising a compound as

defined above and a pharmaceutically acceptable excipient.

The invention likewise embraces compounds as described above for use as therapeutically active
substances, especially as therapeutically active substances for the treatment and/or prophylaxis of
allergic, inflammatory and/or fibrotic diseases, particularly as therapeutically active substances
for the treatment and/or prophylaxis of allergy, asthma, peripheral arterial occlusive disease,
critical limb ischemia, vulnerable atherosclerotic plaque patients, unstable angina, congestive
heart failure, left ventricular hypertrophy, ischemia reperfusion injury, stroke, cardiomyopathy,
restenosis, rheumatoid arthritis, diabetic nephropathy, irritable Bowel Disease, Crohns’ disease,

atherothrombosis and/or burns/ulcers in Diabetes/CLI.

The invention also relates to the use of compounds as described above for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of allergic, inflammatory and/or
fibrotic diseases, particularly for the therapeutic and/or prophylactic treatment of allergy, asthma,
peripheral arterial occlusive disease, critical limb ischemia, vulnerable atherosclerotic plaque
patients, unstable angina, congestive heart failure, left ventricular hypertrophy, ischemia

reperfusion injury, stroke, cardiomyopathy, restenosis, rheumatoid arthritis, diabetic



R4 and R5 are as defined before. An acid VI may be

converted to an acid chloride by Standard net hods
waigimg4ssal yl chl ori de or preferably thionyl chPGI/EBR®0T/060528

give the acid chloride VII. The acid chloride can be

reacted wth ethoxy acetylene in the presence of a

base, such as an al kyl ami ne, preferably triethylam ne

in a solvent like an ether]4preferably diethyl ether

at 0 OC - 40 OC, preferably at 40 0OC to give the

ethylester VIII1. Hydrolysis of the ethylester VIII can '
nephrppatby.figetkld Bavwich Dasesser 6rnehingi distasd, aghedrethrgmedser atisl/gr burns/ulcers in
: C Icyachd i |v ,
DabeBYEE: S nELF R PR ekl g1 By

preferably at 22 0C to give the diketone Il. The
The inyemtiqn dep relatesrtp alhe pocess pndthe intermediatsefosmespaifasguring the compounds
f for@GRAT PUAILR ol QL FP MM ST AR Y RemBldelignce: 1)
R - ag , SStepahenJ]lgrto a%., Organic ngt?tergnﬁfzoo%, 5(13),
12343-2346. 1V) The starting materials of formula I11
The indyilkitign |of ¢bymesedivahe yomparndsoplethe pyesgpsinvesttiongan be demonstrated by

the peg{i%@}bisﬁat%%E@?H@@éc@éedf&w}%é{f}:r.' V are conmmercially
val | abl e, or’can be prepared by a skilled person,

usi ng hi s/ her common general know edge. The caonpounds
For thgchyrgpsqgisubstipte was @rosen goatanisg shetamyocasitihapgde APas a standard

substry e e pHRLRE ¢ b CARER- APy LS o D3P migget-o
methyBjouifanig]; Lobiter (B, L0 alet“Ratombihmtti Famatombsiadell ofiymase: an improved
poce TSGR LRy Bt O G L B0 e
Biotechnol Appl Biochem. published as immediate publication 26 May 2004 as manuscript
BA20040074)). The peptide was synthesized with a purity of 95% from Bachem, Bubendorf,
Switzerland). Chymase purified form human skin mast cells was obtained from Calbiochem
(Merck Biosciences, San Diego, California, USA). The assay buffer was 0.15 M NaCl, 0.05M, Tris
HCl, 0.05% CHAPS (3-[(3-Cholamidopropyl)-dimethylammonio]-1-propane sulphonate),
0.1mg/ml Heparin (Heparin sodium, Sigma, porcine intestinal mucosa), 0.02mM AAPF-
substrate, InM Chymase at pH 7.4. The assay was performed in 96-well plates (Packard
Optiplate), with a 0.05ml volume at room temperature. Chymase activity was indicated by the
initial rate of increase in fluorescence at 340/440nm (excitation / emission) from free 7-amino-4-
methylcoumarin released from the substrate. Inhibition of the activity by inhibitory compounds
was read after 30 min pre-incubation with the chymase at room temperature in assay buffer
without AAPF-substrate. The assay was then started by addition of the indicated concentration
of AAPF-substrate.

The IC50 values of the active compounds of the present invention preferably amount to about

1000 to 1 nM, especially about 50 to 1 nM.

Example IC50(nM)

Example 3 27




4) Tsuchiya, Mchihiro et al., international patent

application, W08200032 (1982). 5) Hengartner, Us et
w@bkeog/0dmes nal of Organic Chem stry (1979), 44(PCI/EP2007/060528
3741-7. 6) Sonei, Masanori et al., Heterocycles
(1992), 33(1), 77-80.VI) The starting materials of
formula VI are all commercially avail able. As
descri bed above, the conpeuhds of forrmula (I) are
active conpounds and inhibit chymase. These conpounds
consequently prevent the activation of Angiotensin Il
Bidothelbi n, TGHb, 3411, $CF, col | agenase and
degradation of |proteins|like Thrombin, FN, APO A, 2.
They—thereforecansb—esed for the treatnent and/or
d%éégﬁiﬁ%n of alle%gic, inflammatory and/or fibrotic
di seases, such|as allergy, asthma, peripheral arterial
dorhypdd 12 di sease, &ritilcal |inb i schem a, vul nerable
at heroscl eroti ¢ plaque patients, unstabl e angina,
congestive—heart—atture, |left ventricul ar
hypertrophy, ischem a reperfusion injury, stroke,
cardi onyopat hy, restenosis, rheumatoid arthritis,
The cdinpbendscoh&yhubp D pd/drr thelr giblaenBewetallpi wegyehle Grlohas' be used as

. g S ther r ' : - C i -
e 25308, B PTG, IRARR LB DAL M1t B o i
adminigtfatianeloryycaorbef ddmioisiaredifor asasplepaaroradnl @g.lip the form of tablets,

thr | r .15 1 P rre : .
conc 0L DQTEORI, )25t W Bl ERLEIE Sl g ssensions
rectallphag.nadbefiroabf spppsgirics,grsercently,iesd. my the Dompefungc@e solutions or

of | . i | | .
suspergs)?((%‘is&?grhf?[ggéf.gcélﬁﬂgnsa RF Po :ﬁgﬁ?’%l‘] . I1rg ’[éhe efﬁ;bnal‘%? gﬁttlﬁp#g,oca%a&s or oils. Oral

Inve races co
admimagraties ¢y prlefedredbove for use as therapeutically active
subst ances, especially as therapeutically active

The pPRRESRGEShd BharkiiCedd GPD B uBRALAN bPERREM %] fhaBher which will be

familiar to any person skilled in the art by bringing the described compounds of formula I and/or
their pharmaceutically acceptable salts, optionally in combination with other therapeutically
valuable substances, into a galenical administration form together with suitable, non-toxic, inert,
therapeutically compatible solid or liquid carrier materials and, if desired, usual pharmaceutical

adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic carrier
materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic acid or its
salts can be used as carrier materials for tablets, coated tablets, dragées and hard gelatine capsules.
Suitable carrier materials for soft gelatine capsules are, for example, vegetable oils, waxes, fats and
semi-solid and liquid polyols (depending on the nature of the active ingredient no carriers might,
however, be required in the case of soft gelatine capsules). Suitable carrier materials for the
production of solutions and syrups are, for example, water, polyols, sucrose, invert sugar.
Suitable carrier materials for injection solutions are, for example, water, alcohols, polyols,
glycerol and vegetable oils. Suitable carrier materials for suppositories are, for example, natural
or hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for

topical preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils,



allergic, inflammatory and/or fibrotic diseases,
particularly as therapeutically active substances for
wo b@siouisat mrent and/ or prophyl axis of allergy, BSI/BRB)7/060528

peri pheral arterial occlusive disease, critical linb

i schem a, vul nerabl e atherosclerotic plaque patients,

unst abl e angi na, congestive heart failure, |eft

ventricul ar hypertrophy, is€henm a reperfusion injury,

stroke, cardionyopathy, restenosis, rheumatoid

arthritis, diabetic nephropathy, irritable Bowel
l1qu1dw@@as]equ1®p@mﬁgns, diquish séty zd@ sotsterelsrbpdyethdenty gliycols and cellulose
daﬂmgy{ns/ulcers in D abetes/CLI. The invention al so

ates to the use of conpounds as descri bed above for

the preparation of nmedicanments for the therapeutic

Usuala(sm])/ﬂ@emp PoYshEyRESi vetting ndesmulsifying Rggngs consistency-improving agents,
t
ﬂavou]g rhfnlpa(??ﬁ?% e%llgsggegés?ér gén f g thg P%Bﬁﬁflggetgﬁuépﬁ%%f %l%ﬂrﬁé?s, solubilizers,
coloragly an¢yymaskihagentspend phepeants t@mealnt@cf@m@ndcr@éon as pharmaceutical
a@uvﬂh ease, critical linb ischem a, vul nerable
jer oscl erotic pl aque patients, unstabl e angina,

congestlve heart failure, left ventricular
The degagerafropepmpogppe af @rﬂ%@ﬂ)u@iﬂo&‘ary nyithiy wid¢ figkis, depending on the
dlseasg% %'e %98@%&%& b ﬁf?&" ﬁdlﬁdlfay Q@ﬁ(?hgn Jrtehe baﬁe%ft and the mode of

di abet i cnephro at Irritab D sease,

admlrmt%ageancbwﬂé ertqq)Fltﬁﬁbb% ifléte@u’q@/ﬂ@ﬁ' inslipri il am}eresneinﬁﬁ m each particular
n

case. (hARRNTRAER S JHPQpIECUSATRNE B CRTRHY SfbePiaPMRRIT 0 350 e, comes

into copsidesaiionardeneRdingmneeyrsty af b dissaserrad ihaprtegis¢ pleproteokinetic profile

the coﬁﬁ%ﬁﬁ?HQgﬁldoge A eRed Wikh gﬁe Wgéveﬁﬁdﬁlﬂe%og%%@lﬁﬁé {QMin 1103 dosage

acturing the 1 nternedi ates e I'n tron o
units.chyrmase by the conpounds of the present invention can
be denonstrated by the peptide substrate assay as

The pgﬁ*?ﬁ:arcélp@cql ]%\‘?ﬁﬁ'aﬁ@ﬁst c%rnveﬂ: Q{tlyt&‘ﬁta(hm{mﬁq ﬂ)OS H%Zéfe@ér?ol%sloo mg, of

chosen con alning t amno acid peptl
a comgpypyeifgrmula (1).

Examples

The following Examples serve to illustrate the present invention in more detail. They are,

however, not intended to limit its scope in any manner.

General procedure A: Preparation of the diketone I1

Al. A mixture of the acid VI (30 mmole) in toluene (10 ml) was treated with thionyl chloride
(90 mmole) and heated to reflux for ca. 1 h until gas evolution ceased. The mixture was

evaporated to dryness to give the acid chloride VII which was used without further purification.

A2. To a stirred solution of the acid chloride VII (30 mmole) and ethoxy acetylene (40% in
hexane, 60 mmole) in diethyl ether (70 ml) was added at 22 °C triethylamine (50 mmole) and
stirring was continued at reflux temperature for 20 h. The suspension was filtered, the filtrate

evaporated and the residue chromatographed on silica to give the ethylester VIII.



substrate for chynotrypsin |Iike conpounds
(succi nyl - Al a- Al a- Pro-Phe-[7-am no-4- nethyl coumarin];
who@kioadshs BE, et al ., "Recomnbi nant human mast - BEI/EP2007/060528
chymase: an inproved procedure for expression in
Pichia pastoris and purification of the highly active
enzyne." Bi otechnol Appl Biochem published as
i mredi ate publication 26 Miy- 2004 as nmanuscri pt
BA20040074)). The pepti de was synthesized with a
purity of 95% from Bachem Bubendorf, Switzerland).
A3, CGhyweees gfuhe fihylesteo VAIHE mamoksk iand FIEBQOU@ dlyfleochlmsic acid (25%, 1.5 ml)
e Ihps 99%§
in tetl%ﬁ&cﬁbﬂﬁ%ae{ Z?M)Cﬂgpétﬁgcﬂ)e{pfﬁ@ g)léslgylp bflj s V\Igl% Qgpi?pmated and the
remduN@@]tltm@ed}EMwea'm agueelds hydrocldsss GHAPSN) and ethyl acetate. The organic layer

[Lgpane
sl e R AT OB SV L IF L ATl oPene
por cine i nt estl nal nucosa) 0. 02mM AAPFsubstr at e, I nM
Gener@hyoashire 2 agehgis Was performed in 96-wel |
plates (Packard Cptlplate) with a 0.05m volune at
To a 502@[ of &P %rlﬂBH{oﬁa%l}Qhé{lQﬁéﬁer%hbé’ #qy m\P@(ﬁe)l &di %%z%%lgﬁ’hene derivative

initial rate I ncrease in fluorescence
(10 nBugeM#0mmahgsoftrand 610 méhivesiaddyd ftr 61 TG @eblﬁylélthlnm- @6 M in n-

hexangeflh%‘lh?oq R erﬁ %%ﬁ? E(Sjrg @t h?% KURS! rl? & cabd B dtm: ;begﬂ)thlophene

t IVity I'tory compoun s rea
derivag@esndtiripg evas rcoubamadoat W @ follmwedhlyma@émgttorﬁ&r?ﬂ) The mixture was

t i ; - o
treate&rﬁg@ez[ a)alLL['tﬁ(%a ép‘ihﬁzaﬁcﬁe}sﬁ%ngérj{ﬁegf%fgfny(]gﬁh t'gfrol]*‘ﬁl: fdlc‘(ffﬁgatnre%ﬁﬁ 'ml) and stirring
was comahicdt ﬁed 30omae ntThet noruef wARFersbbd twitht eatuffileel 4 @&Ous NH4Cl and

extrac¥6%| Vﬁ?] i & hyi f%?et | VehEY m)r;[g i q%ye(l?f wg d{%gggxt%g%?te and the residue

n pre erably a about
chrorrawa:plmldlqn sifva o giO themldohbsMe conmpounds of formul a
(1) and/or their pharmaceutically acceptable salts can

GenerQFP%%gcglrgé: Coupling of a diketone II an aldehvde III and an aromatic compound such
as an indole IV
A solution of the diketone II (1 mmole), the aldehyde III (1.3 mmole) and the indole 1V (1

mmole) in acetic acid (4 ml) was stirred at 22 °C for 16 h. The suspension was filtered and the

residue washed with pentane. If no precipitaions occurred, the solution was purified on

preparative HPLC (RP-18, CH3CN/H,0O, gradient) to give the vinylogous acids I.

General Procedure D: Coupling of a diketone II and an alcohol V

A solution of the diketone II (0.2 mmole) and the alcohol V (0.2 mmole) in dichloromethane (2
ml) was added trifluoroacetic acid (0.4 mmole) and stirring was continued at 22°C for 6 h. The
suspension was evaporated and the residue washed with n-pentane. If no precipitation occurred,
the solution was purified on preparative HPLC (RP-18, CH3CN/H,O, gradient) to give the

vinylogous acids I.

Example 1
N-(2-{2-[(2-Hydroxy-3-isobutyl-3-methyl-4-oxo-cyclobut-1-enyl)-phenyl-methyl]-6-methyl-
1H-indol-3-yl}-1,1-dimethyl-ethyl)-acetamide



medi canents, e.g. in the formof pharnmaceutica

preparations for enteral, parenteral or topica
w@oimsiRbs ati on. They can be admi ni stered, forPEREPINTI60528

perorally, e.g. in the formof tablets, coated

tabl ets, dragees, hard and soft gel ati ne capsul es,

sol utions, emnul sions or suspensions, rectally, e.g. in

the form of suppositories;lparenterally, e.g. in the

formof injection solutions or suspensions or infusion

solutions, or topically, e.g. in the form of

oi ntnments, creans or oils. i stration is

preferred. The production o he mhakmaceuti ca

preparations can be effeg Tanner which will be

famliar to any person sk he art by bringing

t he descri bed conpound : and/ or their

pharmaceutically accepta optionally in

conbi nation with other therapeutlc. l'y val uabl e

substances, into a galenical admnistration form

ﬁgether Mﬁth sui tabl e, non-toxic, inert,
L1 Newnggsnernk BIacgdws dh 204-Bineetiy heg tanoiq acig,wgs eanverted to 2-isobutyl-2-

methy'[@?&élbtﬁﬁﬁfe apdiohd, ogﬁﬁieﬁ%ga bHSMRbl. pmr eyhi¢ah).
adj uvants. Suitable carrier materials are not

1.2, Aovolgincofc hi rdimethyke < pimagthyl- %mcgﬂéo‘/lbwea@(}ﬁr@ng g? fpigple, prepared

accordrag €6 L&l 3) addUSeticl Hihy@XAOTL. 2 mhBR) &8 AichfRbMetiaft qkl n@u) was treated
derivatives thereof talc stearic acid or its sal

with teigiylsaning & maeolehiind Hie mitweiwsstfise af 2B etfer 1%&08&? mixture was
washeﬂaﬂﬂﬁiq%eogi ﬁﬂﬁ@&lWaM( tNg %@éﬂgﬂﬁc ¢APSWhESriedSH L @Qb@rated to give

rier for soft gel atine capsules are,
-1, leséxmﬁh)é 2- (fegt%l%ﬂél Bidok 3- xlvoa%égl aﬁgﬁ@lc}ﬁn@s s BRYWiigh |S@1d MS: 243.2
hq;@qg l'iquid polyols (depending on the nature of the
active ingredient no carriers mght, however,

1.3. r Hgingresgerphpioked e Se 2opobuyl 12- @@rha[i rdokudpeal ési}one was reacted with
benzalhiRbAR K[ 11 1-8imdR}IES [ AhRtfyP1 H-BRiol-3-y1)-ethyl]-acetamide to give N-(2-

{2-[(2-hydroxy-3-isobutyl-3-methyl-4-oxo-cyclobut-1-enyl)-phenyl-methyl | -6-methyl-1H-
indol-3-yl}-1,1-dimethyl-ethyl)-acetamide as a pale brown solid. MS: 485.6 ([M-H]").

Example 2
N-(2-{2-[(3-Benzyl-2-hydroxy-3-methyl-4-oxo-cyclobut-1-enyl)-phenyl-methyl]-6-methyl-1H-
indol-3-yl}-1,1-dimethyl-ethyl)-acetamide

(0]




production of solutions and syrups are, for exanple,
wat er, polyols, sucrose, invert sugar. Suitable
W@ arsiogreosrat erial s for injection solutions arepPCT/@P2007/060528
exanpl e, water, alcohols, polyols, glycerol and
vegetable oils. Suitable carrier materials for
suppositories are, for exanple, natural or hardened
oils, waxes, fats and sem19iquid or liquid polyols.
Suitable carrier materials for topical preparations
are glycerides, sem-synthetic and synthetic
Usinglegerat priwedurh e ol %rajn@hylsyclphwtlade “h@xdigne [Liguli)dvas reacted with

of li I I
benzaBBR A L TSne eltyas Sei 2 BN L LAEIATE ety l-pgetpide  (from
Examsltf aB Ity gier e tplearsarpani wes redretidi Ngﬁ ahi> é[mvws] Xying
agents, consistency-inprovi ng agents,
flavour-inprovi ng agents, salts for varying the
Exampleidot i ¢ pressure, buffer substances squbiIizers,
ol orant s amnd k n ant i Qx
N-(2-{2 [lt(? }?(Sfﬁs dgr n4 a’go §ﬁ) e% Cé’ OPgéF'en P ff/‘lan’?1 %i-{ﬁlé'&methyl'lH'
indobdqﬁhgechﬁmﬂb@ed@ﬂpmundﬁdef formula (1) can vary within
wide limts depending on the disease to be controll ed,
the age and the individual condition,of the patient
and the node of adm nistrat| and 1, of course,
be fitted to the individual oUlrenents in each
particul ar case. For adubt p nts a daily dosage of
about 1 to 1000 ny, 3 z2out 1 to 300 ng,
cones i nto consi der ateh7~Repe o‘i&(ﬂ1severity of the
di sease and the preci se phapnatokiznetic profile the
conmpound coul d be adm ni stered with\one or severa
daily dosage units, e.g. in 1 to 3 dosage units. The

Usmg%%ﬁ&qpﬁg%d&@c AL &@ﬁﬁrﬁé ﬁ@ﬁyl%@l\é?ﬂiaﬁ@tﬂayd&ﬁ@‘(E&‘t N )aRRUkacted with

preferab gy,
benzaldehyde and N-[1,1- dlmethyl 2-(6-methyl-1H-indol-3-yl)-ethyl]-acetamide ~ (from

Example 1.2) to give the title compound as a pale yellow solid. MS: 505.5 ([M-H]).

Example 4
N-(2-{2-[(2-Hydroxy-3-methyl-4-oxo-3-p-tolyl-cyclobut-1-enyl)-phenyl-methyl]-6-methyl-1H-
indol-3-yl}-1,1-dimethyl-ethyl)-acetamide

4.1. Using general procedure A, 2-p-tolyl-propionic acid was converted to 2-methyl-2-p-tolyl-
cyclobutane-1,3-dione, obtained as a brown oil. MS: 187.4 ([M-H]").

4.2. Using general procedure C, 2-methyl-2-p-tolyl-cyclobutane-1,3-dione was reacted with
benzaldehyde and  N-[I,1-dimethyl-2-(6-methyl-1H-indol-3-yl)-ethyl]-acetamide  (from
Example 1.2) to give N-(2-{2-[(2-hydroxy-3-methyl-4-ox0-3-p-tolyl-cyclobut-1-enyl)-phenyl-



a conmpound of forrmula (I). Exanples The foll ow ng
Exanpl es serve to illustrate the present invention in
woreeos/ogisbai | . They are, however, not intended PCI/EP2001/060528
its scope in any manner. Ceneral procedure A
Preparation of the diketone Il Al. A mxture of the
acid VI (30 mmole) in toluene (10 M) was treated with
t hi onyl chloride (90 nmol e}0and heated to reflux for
ca. 1 h until gas evolution ceased. The m xture was
evaporated to dryness to ve the acid chloride VII
meth%@fmﬁth\ﬁslHrstediﬂ\&rthédtdlmf%l%@thY@uﬁtqefméc iagra pAR. yetlowasolid. MS:
51952@%ﬁieﬂ solution of the acid chloride VII (30 mmol e)
et’hoxy acetylene (40%in hexane, 60 mmole) in
di ethyl ether (70 m) was added at 22 OC triethyl am ne
(50 mmol e) and stirring was continued at refl ux
Exmnéﬁgperature for 20 h. The suspension was filtered, the
iltrate evaporated and the residue chromat og rg@hed on

-[2-@r {[3d4 Ghdorgr Rheny he- e digrie 3 tagth xi-4-pxoxgyclabuti Ixeny eplesnyl-methyl} -6-
gﬂgy aqueous hydrochloric
nmﬂnﬂqfh (2536 ifﬁ(ﬁk#ﬂwigﬁ@g?ghygﬁagurane (2 M) was
stirred at 22 0OC for 16 h. The m xture was evapor at ed
and the residue partitioned hetween ueous
hydrochloric acid (1N) and e e. The organic
| ayer was dried evaporategd ang chyouat ographed on
silica to give the glijetong_| General procedure B
Preparatlon of the al tQhe

benzothlophene derivative (16 nmol e)\ i n
tetrahydrofurane (150 m) was added at -78 0C

II| hi um M in. nhex
5.1. U51tr)1létg}énera procedlg g 2-(4- chporo p?lenyl) -propionic acid was converted to 2-(4-

chloro-phenyl)-2-methyl-cyclobutane-1,3-dione, obtained as a brown oil. MS: 206.9 ([M-H]-).

5.2. Using general procedure C, 2-(4-chloro-phenyl)-2-methyl-cyclobutane-1,3-dione was
reacted with benzaldehyde and N-[1,1-dimethyl-2-(6-methyl-1H-indol-3-yl)-ethyl]|-acetamide
(from Example 1.2) to give N-[2-(2-{[3-(4-chloro-phenyl)-2-hydroxy-3-methyl-4-oxo-cyclobut-
1-enyl]-phenyl-methyl}-6-methyl-1H-indol-3-yl)-1,1-dimethyl-ethyl | -acetamide as a pale yellow
solid. MS: 539.5 ([M-H]).

Example 6
3-Hydroxy-4-methyl-2-[(3-methyl-1H-indol-2-yl)-phenyl-methyl]-4-phenyl-cyclobut-2-enone

Using general procedure C, 2-methyl-2-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted with
benzaldehyde and 3-methyl-1H-indole to give the title compound as a colorless solid. MS: 392.3
([M-HT).



11 mole) and stirring was continued at -78 0C for 1
h (in case of the benzothi ophene derivatives stirring
wor®soeashs nued at 22 0C fol | owed by cool i ng t oPET7BPDE)/060528

The m xture was treated with a solution of the

al dehyde 111 (10 mvole) in tetrahydrofurane (20 m)

and stirring was continued for 30 mn. The m xture was

guenched with saturated ageeous NHAC and extracted

with ethyl acetate. The organic |ayer was dried

evaporated and the residue chromat ographed on silica
Exmnpb7g|ve the al cohols V. General Procedure C. Coupling

215 SR TSR bR L5, TR o x>

enonedi ketone Il ( 1 mmle), the aldehyde Il (1.3 Mol e)
and the indole IV ( 1 nole) in acetic acid (4 m) was
stirred at 22 0C for 16 h. The suspension was filtered
and the residue washed with tane. If no
preci pitaions occurred, the>s©l ution was purified on
preparative HPLC (RP;,48%\ CHACN/H20O, gradient) to give
t he vi nyl ogous aci ds €3 Procedure D. Coupling
of a diketone Il and anh al &g ol uti on of the
di ketone Il (0.2 mmol e) and the alcohol V (0.2 mmole)
in dichloromethane (2 mM) was added trifl uoroacetic

Us1ng%%h9aﬁrgro%emlce)2 ARhyE g'ﬂélvh%g:ry 3&99—?3” Se ght Zﬁq\riso{eacted with

efisi on Wa
benzalggByrecngi 3 %dﬁmﬁbﬂt Hiendale (I4p 3ﬁ)t<egll‘/®thedtt ecﬂ@ﬁd@@lud ragd colorless solid.

hﬂ;4@@§&§§hy%}on was purified on preparative HPLC (RP- 18,
CH3 gradient) to give the vinylogous acids I

Example 8
2-[(3,6-Dimethyl-1H-indol-2-yl)-phenyl-methyl]-3-hydroxy-4-methyl-4-phenyl-cyclobut-2-

enone

Using general procedure C, 2-methyl-2-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted with
benzaldehyde and 3,6-dimethyl-1H-indole (Lit. 4) to give the title compound as a colorless solid.
MS: 406.4 ([M-H]).

Example 9
2-[(5-Fluoro-3-methyl-1H-indol-2-yl)-phenyl-methyl]-3-hydroxy-4-methyl-4-phenyl-cyclobut-

2-enone



Exanmple 1
N-(2-{2-[(2-Hydroxy-3-isobutyl -3-nethyl -4-oxo-cycl obut
WO keostoyieys phenyl - met hyl ] - 6- net hyl - 1H i ndol - 3PgT/EP2007/060528

-1,1-dinmethyl - ethyl) -acetam del.l. Using general

procedure A, 2,4-dinmethyl-pentanoic acid was converted

to 2-isobutyl-2- nethyl-cycl obutane-I|, 3-dione,

obtained as a brown oil. M®2-153.4 ([MH ) . 1.2. A

sol ution of

I, I -di methyl -2-(6-nethyl-IHindol-3-yl)-ethylanne (2

mmol e, prepared according t t. 2) and acetic

anhydride (2.2 mmole) in di or onet hane (3 nl) was

treated with triethyl ol e) and the m xture

was stirred at 22 0 e m xture was washed

W t h aqueous hydrochls t he organic |ayer

was dried and evapor at ed toOgl Ve

N-[I,Il-dinethyl-2-(6-nethyl-lHindol-3-yl)- ethyl] acet

amde as a brownish solid. Ms: 243.2 ([MH ) . 3.
Usinglgshergl pesedwr (prlowedut-é-pdenyl-cyclobutane-1,3-dione (Lit. 1) was reacted with
benzal%l’ehﬁ&béﬂdye . ﬂ%ngjEEﬂé;%ﬁym[ GRIgIaRLsive i@ EoMBSuTPRCE 88lorless solid.
MS: 4%@{‘( Fg]z)met hyl - 2- (6-met hyl -1 Hi ndol - 3-yl ) - et hyl ] - acet

amde to give N (2-

{2-[(2-hydroxy- 3-isobutyl - 3- net hyl - 4- oxo- cycl obut - | - en

yl) - phenyl - et hyl ] - 6- et hyl - | Hi ndol -
Exam]Sle)lD}-l I-di rret hyI et hyl ) -acetam de as a pal e brown

N-12- {8 Hhidrots g L%H}J&%&vq@%ﬂﬁwb Ay et 1
indol SB/rl\Iylht)hyl:}t‘ategahndet hyl]-6-ni ethyl -1 H ndol - 3-yl}

-1,1-di met hyl - ethyl) - acet am deUsi ng gener al

procedure C, 2-benzyl-2-nethy]- cycl obut ane-1, 3-di one

(Lit. 1) was reacted with be e and

N-[1,1-dinmethyl -2-(6-msthg/l - -3-yl)-ethyl]-acet

am de (from H

10.1. To a solution of 6-methyl-1H-indole-3-carbaldehyde (0.96 g, Lit. 5) in ethanol (30 ml) was
added at 22°C hydroxylamine hydrochloride (0.46 g) and sodium acetate (0.54 g) and the
mixture was stirred for 3 h. The mixture was evaporated and the residue triturated with water
and dichloromethane/n-heptane (1:1) and dried to give 6-methyl-1H-indole-3-carbaldehyde
oxime (0.96 g) as a pink solid. MS: 175.3 ([M+H]+).

10.2. To a mixture of 6-methyl-1H-indole-3-carbaldehyde oxime (0.66 g) and NiCl, - 6 H,O
(0.97 g) in methanol (60 ml) was added at 22 °C sodium borohydride (3.04 g) in portions. The
suspension was filtered and the filtrate evaporated. The residue was partitioned between aqueous
NH3 (1%) and ethyl acetate, the organic layer was dried and evaporated to the give crude C-(6-
methyl-1H-indol-3-yl)-methylamine as a yellow semi solid (0.68 g).

10.3. To a solution of C-(6-methyl-1H-indol-3-yl)-methylamine (0.24 g) in dichloromethane (4
ml) was added acetic anhydride (0.14 ml) and pyridine (0.13 ml) and stirring was continued at 22

°C for 20 min. The mixture was washed with aqueous HCI (1N), the organic layere was dried and



Exanple 1.2) to give the title conpound as a red
solid. Ms: 519.5 ([MH ) . Exanple 3

WOR(8/0§3898 ( 2- Hydr oxy- 3- et hyl - 4- oxo- 3- phenyl - cRCT/B8P2907/060528
-enyl ) - phenyl - et hyl ] - 6- et hyl -1 H ndol - 3-yl}
-1,1-dinmethyl - ethyl) -acetam de Using genera
procedure C, 2-nethyl-2-phenyl-cycl obutane-1, 3-di one
(Lit. 1) was reacted wth-penzal dehyde and
N-[I,Il-dinmethyl-2-(6-nmethyl-lHindol-3-yl)-ethyl]-acet
amde (from Exanple 1.2) to give the title conpound as

evapof‘atc%ﬁl "{ﬁleyt%%lhg%§§&ﬂrgma{@eapq’lgé on sficMukih )dlchlcgéﬁfgﬁhﬁeﬁ]nethanol (70:1)

r ox -4-0x0-3-p-tolyl-cyclob
to give. ]gn(>¢r1}1§ ]eernﬁ@rﬁwn}eﬂgﬂ}@fqﬁ;‘p@e%sﬂaq)lprlesg fypl}n (0.15 g) MS: 203.1
([IM+HI1-di met hyl - ethyl) -acetam de 4.1. Using general

procedure A, 2-p-tolyl- propionic acid was converted to

10.4. és%gt elzrgl ]in%c%%lré/ %%Cl ogulﬂf—prﬁe yl- cy%dﬁg%lél b&lal I q? was reacted
with lpnotéydeat NaErerthyi-1 B-ipdolod-yimai obmive-th g@zedﬂdhé(Z hydroxy-

S t
3- met}ﬁ?ﬁ Bf@@ lﬁangi; lé)%?p¥%|n?lﬁg%gmalﬂgtgg 1-6- me rsyl l 3 lmethyl}
acetargige dea pale 697 RhdnplSe 463.2f [N dH
N-(2-{2-[(2-hydroxy- 3- nethyl 4 oxo 3-p-tolyl-cycl obut -
| - enyl) - phenyl net hyl ] -6-net hyl -1 Hindol-3-yl}-1,]-dinme
thyl -ethyl)-acetani de as a pale yellow solid. Ms:
Example915 ([MH ) . Exanple 5

3- Hy(i\lé%}bfl%ﬁe}gglﬂ %Wftlh L@ﬁﬁ?ﬁﬁl&-@ﬂh@%gr t¥1yﬁ— - t(t)% cyclo%ut 2-enone

Using general procedure C, 2-methyl-2-p-tolyl-cyclobutane-1,3-dione (from Example 4.1) was
reacted with benzaldehyde and 3-methyl-1H-indole to give the title compound as a colorless
solid. MS: 406.6 ([M-H]").

Example 12
2-[(3,5-Dimethyl-1H-indol-2-yl)-phenyl-methyl]-3-hydroxy-4-methyl-4-p-tolyl-cyclobut-2-

enone




met hyl - | Hindol-3-yl)- 1,1-dinmethyl- ethyl]
-acetamde 5.1. Using general procedure A,
wWQ2(08/0¢d8bor o- phenyl ) - propi oni ¢ aci d was converPEHEP®07/060528

2-(4- chl oro-phenyl)-2-nethyl -cycl obut ane-1, 3-di one,

obtained as a browm oil. Ms: 206.9 ([MH-). 5.2

Usi ng general procedure C

2- (4-chl or o- phenyl ) - 2-met hgd - cycl obut ane-1, 3-di one was

reacted with benzal dehyde and

N-[I,]-dinmethyl-2-(6-nmethyl-IHindol-3-yl)-ethyl]-acet
Usingagenerel pfacoduExanpmethyl-2)p-taylgiyglebutane-1,3-dione (from Example 4.1) was

reacte!_}t: V{/lﬁ‘{ é%[&%l{d_@ﬁ)(d%'a%lal 5 -%irHEkﬁ?lYi Prrifadly giﬂ).xéﬁ't%' gﬁ?et ¥ ltftl%’c%ﬁ%ound as a

colorlessyoljd. pH&AZ0-SeMRE Y - 6- et hyl -1 H-i ndol - 3-yl ) -1, | - di net
hyl -ethyl ] -acetam de as a pale yellow solid. Ms: 539.5
([MH ) . Exanple 6
3- Hydr oxy- 4- et hyl - 2-[ (3- net hyl - | Hi ndol - 2-yl ) - phenyl -
Examplgtly| | - 4- phenyl - cycl obut - 2- enone Usi ng genera
: = I t < - g
21 P ERARO T nde L T st RO LS SRyl 4 15 cobut2
enone3- et hyl -1 Hindole to give the title conpound as a
colorless solid. Ms: 392.3 ([MH ) .Exanple 7
\; phenyl - met hyl | - 3-hydro
enone Usi ng genera
ycl obut ane-1, 3-di one

Xy-4-ni et hyl - 4- phenyl - cycl ob
procedure C, 2-nethyl-2-ppe

(Lit. 1) was reacted_w benzal dehyde and
3, 5-di net hyl - | H i ndol i J\ve the title
compound as a colorless solid 6.5 ([MH )

Using general procedure C, 2-methyl-2-p-tolyl-cyclobutane-1,3-dione (from Example 4.1) was
reacted with benzaldehyde and 3,6-dimethyl-1H-indole (Lit. 4) to give the title compound as a
colorless solid. MS: 420.5 ([M-H]").

Example 14
2-[(5-Fluoro-3-methyl-1H-indol-2-yl)-phenyl-methyl]-3-hydroxy-4-methyl-4-p-tolyl-cyclobut-

2-enone

Using general procedure C, 2-methyl-2-p-tolyl-cyclobutane-1,3-dione (from Example 4.1) was
reacted with benzaldehyde and 5-fluoro-3-methyl-1H-indole to give the title compound as a red
solid. MS: 424.5 ([M-H]).



Exanpl e 8
2-[(3,6-Di nethyl -1 Hindol -2-yl)-phenyl -net hyl ] -3-hydro
wogeodomsbhyl - 4- phenyl - cycl obut - 2- enone Usi ng PETEPZN7/060528

procedure C, 2-nmethyl-2-phenyl -cycl obutane-1, 3-di one

(Lit. 1) was reacted wi th benzal dehyde and

3,6-dinmethyl-IHindole (Lit. 4) to give the title

conmpound as a colorless seobid. Ms: 406.4 ([MH )

Exanpl e 9

2-[ (5-Fl uoro-3-nethyl -1 Hindol -2-yl)-phenyl -net hyl ] -3-
Examplgdpoxy- 4- met hyl - 4- phenyl - cycl obut - 2- enoneUsi ng

N-{2 8? Egcﬁlﬁr)? g?ﬁeﬁgﬂ 01%/ (3:|p B()l}{l clxclo})utsl Snyl%I ghflplzl tn.let%/l] V%{Slnd()l 3
ylmeth;d&at&kdnideth benzal dehyde and
5-fluoro-3-nethyl-IHindole to give the title conpound
as a colorless solid. Ms: 410. ([IMH ) . Exanple 10
N-{2-[ (2- Hydr oxy- 3- et hyl - 4- g 3-p‘¥p€hyl-cycl obut-1-en
yl) - phenyl - met hyl ] - 6- et hxl ndolwt 3-yl et hyl }
-acetamde 10.1. To a g®© [
-nmet hyl -1 H i ndol e-S-c¢
et hanol (30 nl) was add ( oxyl am ne
hydrochl oride (0.46 g) and sodi um acetate (0.54 g) and
the m xture was stirred for 3 h. The m xture was

Usmg‘fﬁéﬂﬁaf ?%ogg%lﬂg g:e ﬁﬁ,ﬁféﬁ 'z‘rj}}‘ % {ilréir‘cfé%ﬂ{&%g . gﬁn)é"?h‘éfn BRfnple 4.1) was
reacted-wigh Hehzdldehydel ond- 13- (églrmdp]déﬂf gthyl)- acetam1de (L1t 6) to give the title
compound as an off-white solid. MS: 463.4 ([M-H]).

Example 16
N-{6-Chloro-2-[(2-hydroxy-3-methyl-4-oxo-3-p-tolyl-cyclobut-1-enyl)-phenyl-methyl |- 1H-
indol-3-ylmethyl}-acetamide

Using general procedure C, 2-methyl-2-p-tolyl-cyclobutane-1,3-dione (from Example 4.1) was
reacted with benzaldehyde and N-(6-chloro-1H-indol-3-ylmethyl)-acetamide (prepared from C-
(6-chloro-1H-indol-3-yl)-methylamine by acylation according to Example 1.2) to give the title
compound as an off-white solid. MS: 497.3 ([M-H]).

Example 17
N-{2-[(2-Hydroxy-3-methyl-4-oxo-3-p-tolyl-cyclobut-1-enyl)-phenyl-methyl]-7-methyl- 1H-
indol-3-ylmethyl}-acetamide



oxime (0.96 g) as a pink solid. Ms: 175.3 ([ M+H +).

10.2. To a m xture of -nethyl-IHindol e-S-carbal dehyde
wW@2008043698 66 g) and NC 2 ' 6 H20 (0.97 g) in PE/ERWOT/060528

(60 M) was added at 22 0OC sodi um borohydride (3.04 g)

in portions. The suspension was filtered and the

filtrate evaporated. The residue was partitioned

bet ween aqueous NH3 (1% apn@l- ethyl acetate, the

organi c |l ayer was dried and evaporated to the give

crude G (6- nethyl-IHindol-3-yl)-nethylamne as a

yellow sem solid (0.68 g). xR sol uti on of

C (6-nethyl -1 Hindol - 3-yl ) - ne e (0.24 g) in

di chl oronet hane (4 m ) waso add Aceti c anhydri de

(0.14 m) and pyriding S d stirring was

conti nued at 22 0C for

wi th aqueous HO (IN),

andevaporated. The residue was chromat ogr aphed on

silica using dichloronethane/ methanol (70:1) to give

t hyl -1 Hi ndol | met hyl ) -acet ani de as
Usmgﬁsrl%f@reg&eqh&srﬁ (?or@éwg)zyp-@ﬂ-%/ bmtapfm3;glﬁ}1¢)(fr0§nE&ample 4.1) was
reactelsVithdbageslgelalde A O dUhetl- 1 H-indol-3-ylmethyl)-acetamide (prepared from 7-

methyf—&%&@él%@%%%@ﬁl&@c dqg%(i);gm zﬂ %Xarhple 3o, g)Lt g1vel[21e WHE compound as

an offNvl{iG-soBd.hy1S: HFE.4 AddIH]3- yl net hyl ) - acet ami de to give
N-{2-[ (2- hydroxy-
3- et hyl - 4- oxo- 3- phenyl - cycl obut - I - enyl ) - phenyl - met hyl
]-6-nethyl -1 Hindol-3-ylmethyl}- acetam de as a pale
Examglgqgsol id. MS: 463. 4 ([I\/H—|] ) . Exanple 11
dr oxy- 4- et h (3-met hyl -1 Hindol -2-yl)-phenyl -
N-{2- {3t rj)xyﬁ}rgnqtbylyé{ owé1m@xl—czclgh@tnbenyl) phenyl-methyl]-6-methyl-1H-

indol-3-ylmethyl}-acetamide

Using general procedure C, 2-methyl-2-p-tolyl-cyclobutane-1,3-dione (from Example 4.1) was
reacted with benzaldehyde and N-(6-methyl-1H-indol-3-ylmethyl)-acetamide (from Example
10.3) to give the title compound as a pale red solid. MS: 477.3 ([M-H]).

Example 19
N-{2-[(2-Hydroxy-3-methyl-4-oxo0-3-p-tolyl-cyclobut-1-enyl)-phenyl-methyl]-6-methyl-1H-
indol-3-ylmethyl}-N-methyl-formamide



Usi ng general procedure C,
2-nmet hyl - 2-p-tol yl -cycl obut ane-1|, 3-di one (from Exanpl e

wdad 2B/ ovasgs r eact ed with benzal dehyde and PCT/EP2007/060528
3-nmethyl-IHindole to give the title conpound as a
colorless solid. M5 406.6 ([MH ) . Exanple 12

2-[(3,5-Di nethyl -1 Hindol -2-yl)-phenyl -net hyl ] -3-hydro

Xy-4-met hyl - 4-p-tolyl-cyctobut-2- enoneUsi ng gener al

procedure C, 2-nethyl-2-p-tolyl-cyclobutane-I, 3-dione

(from Exanple 4.1) was reacted wth benzal dehyde and

3,5-dinethyl-IHindole (Lit. 3 tooﬁ,.ve the title

conpound as a colorless soli c@ 20.5 ([MH )

Exanpl e 13

2-[(3, 6-Di net hyl -1 HTx nI-rrethyI] 3- hydro

Xy- 4-nmet hyl - 4-p-tolyl - 4 ne Usi ng gener al

procedure C, 2-nethyl-2-p- tolq/l-cy obut ane- 1|, 3-di one

(from Exanple 4.1) was reacted with Denzal dehyde and

3 6-di net hyl -1 Hi ndol e (Lit 4) to give the title

npound as col orl ess

19.1. @ éﬁbq;p@nq}gfn o? 6-methyl-1H- 1ncfo?e 3- carbNFdehy(%e (0. 96 L1t|_g) in methanol (15 ml)
was addeld (a9 2EPQ atarc?acme(cltvyﬂni)l dridi gl tiodr Qﬂlﬁethﬁaﬂmﬁe inEtitydréturane (2 M,
12.0 naidréftS%/ stgpgg té(()jly Jr 4@%1um cyano%% hyg ide ((? 7& zEjr])o{]\fas %&eg % s portions and
stirring -was tchytini@dget ®hy ITheygixolre tvan evapoBuetl arkthe fresidneEaangired between
aqueoﬁs Hydf/&ﬁloric acid (1 N) and dichloromethane. The pH of the aqueous layer was
adjusted to 14 using sodium hydroxide followed by extraction with dichloromethane. The
organic layer was dried and evaporated to give crude methyl-(6-methyl-1H-indol-3-ylmethyl)-

amine.

19.2. To a solution of crude methyl-(6-methyl-1H-indol-3-ylmethyl)-amine (87 mg) in
acetonitrile (1 ml) was added diisopropylethyl amine (0.25 ml) and 4-nitrophenyl formate (90
mg) and stirring was continued for 3 h. The mixture was diluted with methanol and acetic acid
evaporated and the residue was chromatographed on silica using n-heptane/AcOEt (1:1) to give
N-methyl-N-(6-methyl-1H-indol-3-ylmethyl)-formamide as a colorless oil. MS: 202.9 ([M]").

19.3. Using general procedure C, 2-methyl-2-p-tolyl-cyclobutane-1,3-dione (from Example 4.1)
was reacted with benzaldehyde and N-methyl-N-(6-methyl-1H-indol-3-ylmethyl)-formamide to
give the title compound as a red solid. MS: 476.6 ([M-H]).

Example 20
3-Hydroxy-4-methyl-2-(naphthalen-2-yl-phenyl-methyl)-4-phenyl-cyclobut-2-enone

HO
HCC



reacted wth benzal dehyde and
5-fluoro-3-nethyl-IHindole to give the title conpound
W@sg00a/04308 sol i d. M5 424.5 ([MH ) .Exanpl e 1BCT/EP2007/060528
N-{2-[ (2-Hydroxy- 3-net hyl - 4- oxo- 3-p-tol yl -cycl obut-1-e
nyl ) - phenyl -met hyl ] -1 Hi ndol - 3- yl net hyl } - acet am de
Usi ng general procedure C,
2-met hyl - 2-p-tol yl -cycl obut@&ne-1, 3-di one (from Exanpl e
4.1) was reacted with benzal dehyde and
N- (I Hindol -3-yl methyl)-acetam de (Lit. 6) to give the
20.1. t Using gsoerpbpiededie & derbmmapleth@lgnq was MBctedaGthabqrzaidelyde to give

naphtkliz%_géﬁrpg%lgﬂ%ﬁ Tt?in%l a&?(%%(/)ﬂgss SOhdhyI 4- oxo- 3-p-tolyl-cyc
20.2. b@lggkgﬁerﬁq}f&edﬁpgﬁ}’h n‘i@ﬁﬁyi bhérﬁle @ﬁ%butane 1,3-dione (Lit. 1) was reacted

%@1@ 2/ -acet am de ral procedure C
with maphibaleptZ-pl-phengh- meﬂ@yei f@tﬁlﬁ g lifle SOI@P%@ ﬁ%%ﬂ%@@@afﬁhde MS: 389.5
(IM-H} 1) was reacted with benzal dehyde and
N-(6-chloro-1 Hindol -3-yl net hyl ) -acetam de (prepared
fromC (6-chloro-| Hindol-3-yl )-met hyl am ne by
acylation according to Exanple 1.2) to give the title
rﬁ)ound as an off-white solid. I\/S 497.3 ([MH )
mple 17
3—Hyd§d0}b22{ (Rmiditdxgxap Bthakin b pheny-Bethyt] of-yethoy-dl ghteut - dyclobut-2-
nyl ) - phenyl - et hyl ] - 7- met hyl - | Hi ndol -
enones”yl net hyl } - acet anmi deUsi ng” general procedure C,
2-met hyl - 2-p-tol yl -cycl obut ane-1, 3-di one (from Exanpl e
4.1) was reacted with benzg ehyde and
N-(7-met hyl -1 H i ndol - 3-yl ng
from7-

Exam

21.1. Using general procedure B, 2-bromo-6-methoxy-naphthalene was reacted with

benzaldehyde to give (6-methoxy-naphthalen-2-yl)-phenyl-methanol as a colorless solid.

21.2. Using general procedure D, 2-methyl-2-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted
with (6-methoxy-naphthalen-2-yl)-phenyl-methanol to give the title compound as a colorless
solid. MS: 419.3 ([M-HJ).

Example 22
2-(Benzo[b]thiophen-2-yl-phenyl-methyl)-3-hydroxy-4-methyl-4-phenyl-cyclobut-2-enone




nmet hyl -1 Hi ndol e- 3- car bal dehyde accordi ng to Exanpl e
10.1-10.3) to give the title conpound as an off-white
waodosai43ehsS: 477.4 ([MH ) . Exanple 18 PCT/EP2007/060528
N-{2-[ (2-Hydroxy- 3-net hyl - 4- oxo- 3-p-tol yl -cycl obut-1-e
nyl ) - phenyl - met hyl ] - 6- ni et hyl - | H ndol -
3-yl nethyl }-acetam de Usi ng general procedure C,
2-met hyl - 2-p-tol yl -cycl obut@ane-1, 3-di one (from Exanpl e
4.1) was reacted with benzal dehyde and
N- (6-net hyl -1 Hi ndol -3-yl net hyl ) -acetani de (from
22.1. Elaimgl gengi@! Ryocedurgi Bebeanzel bt]thtmélen@meun@tfaﬂswahﬁaemald@tyde to give

benzo Plélg{)lz%ﬁg%g(ﬂ;d %’[e%e’}q%)l %s a co%ggo%dl S: 23 1 [INé 1 _1(2 o

22.2. U¥1In QH&ﬂyﬂroE@h%’b Z%Qhﬁtf hed 'c{r’@@llutane 1,3- dlone (Lit. 1) was reacted
Feth et of

hyl a suspen5|on
with bqai}é@W‘{hﬂpg.h.epﬁdﬂr@egy]c@p@gpg]emwge (tbe glgle gconmotun 55 4 ﬁolorless solid.
MS: 39%8 hanagl] (15 n) was added at 22 OC acetic acid (1.7
m) and a solution of nethylam ne in tetrahydrofurane
(2 M 12.0 m). After stirring for 1 h, sodium
cyanobor ohydride (0.76 g) was added in 5 portions and
sltlgrlng was continued for 2 h. The m xture was
%vaporat ed and the residue partitioned between aqueous
2-[(3, hjaimetﬂyll -beim [Bichidpher21Y)) - pinahytime i yo)- St e et-mEthy 1-ghphenyl-
) t he Laqueous | ayer was adjusted to 14 using sodi um
cye OW&r‘?ﬂ? 8e followed by extraction w th dichl oronethane.
The organic |ayer was dried and evaporated to give
crude nethyl-(6-nethyl -1 Hi @ -3-yl nethyl)- am ne.

Exam

23.1. Using general procedure B, 3,5-dimethyl-benzo[b]thiophene was reacted with
benzaldehyde to give (3,5-dimethyl-benzo[b]thiophen-2-yl)-phenyl-methanol as a colorless oil.
MS: 251.4 ([M+H-H,0]").

23.2. Using general procedure D, 2-methyl-2-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted
with (3,5-dimethyl-benzo[b]thiophen-2-yl)-phenyl-methanol to give the title compound as a
colorless solid. MS: 423.5 ([M-H]").

Example 24
3-Hydroxy-4-methyl-2-[(3-methyl-benzo[b]thiophen-2-yl)-phenyl-methyl]-4-phenyl-cyclobut-

2-enone




19.2. To a solution of crude
nmet hyl - (6-net hyl -1 Hi ndol - 3-yl nethyl )-am ne (87 ng) in
waec@somedsile ( 1 m) was added dii sopropyl et hRCT/BPI00B060528
(0.25 M) and 4-nitrophenyl formate (90 ng) and
stirring was continued for 3 h. The m xture was
diluted with nethanol and acetic acid evaporated and
the resi due was chromat ographed on silica using
n- hept ane/ AcOEt (1:1) to give
N- et hyl - N- (6- net hyl -1 Hi ndol - | met hyl ) -formanmi de as
24.1. aU@mg(gen@rglspr@ptdurwB, 3aoahd-enrp( &I)hlophjgge ¥as tisicieg with benzaldehyde

to gl@qa%%lhrlpg&ggﬁ)g hq?&l&r}c glb l})thgrﬁyel I}letgaraoloelg]sea (p]glreo}%ll soﬂ MS 236.8
(IM+H-H)OMas reacted wi t h benzal dehyde and
N- met hyl - N- (6- met hyl -1 Hi ndol - 3-yl met hyl ) -formam de to
24.2. Yisipg gemsaltprofesusoRpdumcihds? -ahenadt cxdotianayis3-digre:, @it. 1) was reacted
with iMelfﬂyl-)oenzo@SP(HBlpﬁer?—Q -yl)-phenyl-methanol to ﬁlVe the title compound as a
Eyy - (‘napht hal en- 2-yl - phenyl - net hyl ) -
CdOﬂC%ﬁgﬁg gy%PéH none20. 1. Using general procedure
B, 2-brononapht hal ene was reacted wi th benzal dehyde to
gi ve napht hal en- 2-yl - phenyl - met hanol as a col orl ess
solid. 20.2. Using general procedure D
Example®8t hyl - 2- phenyl - cyclobutane I 3 dione (Lit. 1) was

2 5 BRSO 2 PG TR Gt phenyt

cyclofut!i+ddone . Exanple 2 1
3-FNdroxy-Z-[(6-nethoxy-naphtha|en-2-y|)-pheny|-nethy|
] - 4- et hyl - 4- phenyl - cycl obut - 2- enone 21.1. Using
general procedure B, 2-bronp-® et hoxy-napht hal ene was
reacted wth

25.1. Using general procedure B, 5-fluoro-3-methyl-benzo[b]thiophene was reacted with
benzaldehyde to give (5-fluoro-3-methyl-benzo[b]thiophen-2-yl)-phenyl-methanol as a pale
yellow oil. MS: 255.3 ([M+H-H,0]").

25.2. Using general procedure D, 2-methyl-2-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted
with (5-fluoro-3-methyl-benzo[b]thiophen-2-yl)-phenyl-methanol to give the title compound as
a colorless solid. MS: 427.5 ([M-H]").

Example 26
3-Hydroxy-4-methyl-2-[(5-methyl-benzo[b]thiophen-2-yl)-phenyl-methyl]-4-phenyl-cyclobut-

2-enone




benzal dehyde to gi ve (6-nethoxy-naphthal en-2-yl)
- phenyl - net hanol as a colorless solid. 21.2. Using
W@ eesnaiepr ocedur e D, PCT/EP2007/060528
2- et hyl - 2- phenyl - cycl obut ane-1, 3-dione (Lit. 1) was
reacted w th (6-nethoxy-naphthal en-2-yl)
- phenyl -net hanol to give the title conpound as a
colorless solid. Ms: 419.33({MH ) . Exanple 22
2- (Benzo[ b] t hi ophen- 2-yl - phenyl - net hyl ) - 3- hydr oxy- 4- e
thyl - 4- phenyl cl obut - 2-enone22. 1. Usi ng genera
26.1. pU@mecg@n@raprrOb@i/uzo ﬂSb]StrmtbyiHm@o Whaghiopwoe ads wiacted with benzaldehyde

e
to gl\}% gﬂzﬂ{ Qf}}h%?lgzﬂgktglf%ﬁfn ]i\en%enﬁzghao ol nol as a (:((:)%.)(1rless| é%léd' MS: 237.1
Tﬂ+§dﬁﬂw )-M5: 223.1 ([NHH—HQ q]+) . 22.2. Using genera
rocedure D, 2-nethyl-2-phenyl-cycl obutane-I, 3-di one
26.2. Uping gengra lerecqdaise Pe -mpgth-2-phenyl-cyclobutane-1,3- dione (Lit. 1) was reacted

with bﬁﬁ?e@l{)@-]bteﬂidwhﬁﬁpgeﬂ b=yph Ry - ARENARP 1ot glvg' the ﬁﬂ'@ compound as a
title ‘conpoun ?)colorless solid. 395.

colorlﬁss solg(% 9253(
2-[ (3, 5-Di net hyl - benzo[ b] t hi ophen-2-yl) -phenyl - net hyl ]
- 3- hydr oxy- 4- et hyl - 4- phenyl cycl obut - 2-enone 23. 1.
Usi ng general procedure B
Example37di net hyl - benzo[ b] t hi ophene was reacted with

enzal d
5-Hy QS RERap Y51 CTRAbSF byrenlbphierhos:3vY)-Phendiprthvbe hRhgybeyclobut
2-enoA& a colorless oil. M5 251.4 ([MtHHH 20 +) . 23. 2.
Usi ng general procedure D
2- met hyl - 2- phenyl - cycl obut ane-
reacted with (3,5-dinethyl-b
- phenyl - met hanol to givethe

,3-dione (Lit. 1) was
710[ b] t hi ophen-2-yl)
tl e conpound as a

27.1.  Using general procedure B, 6-methyl-benzo[b]thiophene was reacted with benzaldehyde
to give (6-methyl-benzo[b]thiophen-2-yl)-phenyl-methanol as an off-white solid. MS: 236.9
([M+H-H,01").

27.2. Using general procedure D, 2-methyl-2-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted
with (6-methyl-benzo[b]thiophen-2-yl)-phenyl-methanol to give the title compound as a pale
yellow solid. MS: 409.3 ([M-H]").

Example A

Film coated tablets containing the following ingredients can be manufactured in a conventional

manner:

Ingredients Per tablet

Kernel:

Compound of formula (I) 10.0 mg 200.0 mg




colorless solid. Ms: 423.
3- Hydr oxy- 4- et hyl
W0 pivsfoyieosret hyl | - 4- phenyl
general procedure B,

-2-[(3-
-cycl obut -
3- net hyl

5 ([MH ) .
nmet hyl - benzo[ b] t
2-enon
- benzo[ b] t hi

reacted with benzal dehyde to give

Exanpl e 24

hi ophen- 2-yl)
e24. BCT/EB1007060528
ophene was

(3- et hyl - benzo[ b] t hi ophen-2-yl) -phenyl -nethanol as a
pal e yellow soild. M. 23638- ([ MtHH 20 +) 24. 2.
Usi ng general procedure D
2- et hyl - 2- phenyl - cycl obut ane-1, 3-dione (Lit. 1) was
Mlcrorslefa@tlmd cvﬁulhse(S et hyl - b(=r>2.23d[1bgth| ophen- 2- y43)5 mg
r\v\\l hanaAal + h~ Ao
'IID‘I.IIO.IIUI I.U gl e I.I C bUII}JUuII
Laaowgw- 8ss solid. MS: 409 émT]B§ . LWE?%%
PowdandKE}Fluoro 3- nEthy benﬂaﬁmhghlophen-Z- IMHpm%nyl-
hyvdr vy it hvl A-_nhanvl evel nhiit 2 _annne
J LI ul \Jl\y _l' LB "AY Ilyl Ibllyl \Jy\Jl U C LBAARAYS
Somuﬁﬁﬁﬁfhﬁgf §€gener al proceg&?%mg, [7.0mg
Magn&sidthyeaates3- met hyl - benzo[ b] tilB mghene was reacizggw t h
(Kmnéng%hgro-S-nethyl-benzo[Bf@ﬂpﬁbhen-z-yl)-ﬁ%@%?%-netha
Film @6l @as a pale yellfow oi | M5 255.3 ([WHH 20+ .
25.2. lking general procedure D,
Hydrozofn@w&metbybw@ﬁwe cycl obut ah2mg, 3- di one (Li t7-0 M8 was
Polyeth¥RRh dMebob 0. .6m
Oye(g?f%g%?o-s-nethvl-benzo[b]t%?g%hen-z-vl)-ohenvl net ha
Talc nol to give the title conpouhthgas a col or| ess6aw i d.
Iron o'i‘?de @‘éﬂov% ever ) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the mixture is

granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed with sodium

starch glycolate and magesiumstearate and compressed to yield kernels of 120 or 350 mg

respectively. The kernels are lacquered with an aqueous solution / suspension of the above

mentioned film coat.

Example B

Capsules containing the following ingredients can be manufactured in a conventional manner:

Ingredients

Per capsule

Compound of formula (I) 25.0 mg
Lactose 150.0 mg
Maize starch 20.0 mg

Talc

5.0 mg




Exanpl e 26
3- Hydr oxy- 4- net hyl - 2-[ (5- net hyl - benz
W0 pivsoyieosret hyl ] - 4- phenyl - cycl obut - 2
general procedure B, 5-nethyl-benzo
reacted with benzal dehyde to give
(5- met hyl - benzo[ b] t hi ophen-2-yl) - phe
colorless solid. Ms: 237.133{ MtH-H 2
general procedure D

2- et hyl - 2- phenyl - cycl obut ane-1, 3-di one (Lit.

o[ b] t hi ophen-2-yl)

- enone26. RCT/EBINT060528

b] t hi ophene was

The corapenangs age sigved and mixed and filled into capsules of size 2.

(5-nmet hyl - benzo[ b] t hi ophen-2-yl)-phe

E l.ye the title conpound as a colorle
xamBels ([MH ) . Exanple 27
3- Hydr oxy- 4- net hyl - 2-[ ( 6- net hyl - benz

Injectiopiselwionseartiave the-fphewipe cepgpabom:- 2

general procedure B, 6-nethyl-benzo

nyl - met hanol as a

g +) 26.2. Using
1) was

nyl - met hanol to

ss solid. Ms

o[ b] t hi ophen-2-yl)
-enone 27.1. Using
b] t hi ophene was

[Compogad bERMuld{Tpenzal dehydeto give

m . 3.0 m
(6- et hyl - benzo[ b] t hi ophen-2-yl) -phenyl-%ethanol as
an off-white solid. Ms: 236.9 ([MtHH 20 +) 27.2
PolyetiigleagyGhieal408l procedure D, 150.0' mg
2- et hyl - 2- phenyl - cycl obut ane-1, 3-dijone (Lit. 1) was
Acetid - {14 pH 3.0

- phenyl -nmet hanol to give the title c
vellow solid. MS: 409.3 ([MH )

ohpound as a pal e
anple A

Water for injection solutions

Ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for injection
(part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 ml by addition of
the residual amount of water. The solution is filtered, filled into vials using an appropriate

overage and sterilized.
Example D

Soft gelatin capsules containing the following ingredients can be manufactured in a conventional

manner:

Capsule contents

Compound of formula (I) 5.0 mg
Yellow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean oil 110.0 mg




Filmcoated tablets containing the follow ng

i ngredi ents can be manufactured in a conventiona
wormeticThe active ingredient is sieved and ni REDERDN060528

m crocristalline cellulose and the m xture is

granul ated with a solution of polyvinylpyrrolidon in

wat er. The granulate is m xed with sodium starch

gl ycol at e and nagesi unst easate and conpressed to yield

kernel s of 120 or 350 ny respectively. The kernels are

| acquered with an aqueous solution / suspension of the

Weighdlpbvapsnierpnenesd fil m coat. Exanpl e B IGapsnges
containing the fol |l owi ng ingredients can be

Gelatlﬂti“a lufébl Ul cu I T a L.UIIVCIILI UIIClI 1attimey . ThC L.UII}JUIICIIt S
Ieved and m xed and filled intol capsul es of size
2. Exannle C Injection solutions can have the

Gelatifiol | owi ng conposition: The active i ngedingnt is
di ssolved in a m xture of Polyethylene CHycoI 400 and

I b for—injection(part)—The pH jgsted—to 590
Gwmeﬁﬁgiéetic Acid. The volune is adjuste& to”1.0 m by

addition of the residual anount of water. The sol utign

Karion83filtered, filled into vials using &hmgddnopriter e
overage and sterilized. Exanple D Soft gelatin

Titan Gio% Fes—containingthe fottowng—in #FH ents——can be
manuf actured in a conventional nmanner: § active

ingredient is dissolved in a warmnelting of the other

Iron oxpglgryeldiovent s and the nmixture is filled.lmg soft
gel atin capsul es of appropriate size. The filled soft

getatin capsutes are treated

The active ingredient is dissolved in a warm melting of the other ingredients and the mixture is
filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules are treated

according to the usual procedures.
Example E

Sachets containing the following ingredients can be manufactured in a conventional manner:

Compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidon K 30 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg




according to the usual procedures. Exanple E Sachets
containing the follow ng ingredients can be
woraevahaisbiired i n a conventi onal manner: The act POEEP2007/060528
ingredient is mxed with |lactose, mcrocristalline
cel l ul ose and sodi um car boxynet hyl cellul ose and
granul ated with a m xture of polyvinyl pyrrolidon in
water. The granulate is m&d with nmagnesi unst earate
and the flavouring additives and filled into
sachets. C ainms: 1. Conpounds of formula (1) (D wherein
The agiivie sngspdianytlis mixeg, widy laplese noenogtistalling celhntase hn gpc‘aum carboxymethyl
cellul&? QR& %ﬁkhﬁte@rﬁwg hﬁxt‘[ﬂr & rF%fl yrﬁ)hrdbﬂgn anulate is mixed
contafning one or two ri oatons se ecte
with mggnesiamdteSatet dngl the frayaviring addlmlgesaetndrfdled éntn ga@etsor
heterocyclyl ring, which is non-aromatic nono-cyclic
ring of 5 or 6 ring atonms, containing one or two ring
heteroatons selected fromN and S(O n (where n is an
integer fromO to 2), the remaining ring atons being
C, one of the ring carbon atom of the heterocyclyl
ring being optionally replaced with a carbonyl group;
R1 i s hydrogen, hal ogen, nitro, cyano, am no, Cl
al kyl, heteroal kyl, C3-7 cycl oal kyl, C2-6 al kenyl,
C2-6 al kynyl, hydroxy, Cl al koxy,



-NR R, -(CO0-6 alkylene)-NR R', in which R and R’

are i ndependently selected fromthe group consisting
wotookpaisegien, CLl al kyl, heteroal kyl, fornyl, QICT/EP2007/060528

al kyl carbonyl, optionally substituted C3-7

cycl oal kyl carbonyl, optionally substituted

aryl carbonyl, optionally substituted

het er oaryl carbonyl, optionaiy substituted

het er ocycl yl carbonyl, C -6 al kyl sul fonyl, optionally

substituted C3-7 cycl oal kyl sul fonyl, optionally

substituted aryl sul fonyl Clamisi onal |y substituted

het er oaryl sul fonyl and optionally substituted

h | or-(Co-6 alkyl _OR, in which
1, R%?{g)%%}y‘ﬁi%égféﬁ@%?é or - ( al kyl ene) in whic

al kyl, heteroal kyl, fornyl or C -6

al kyl carbonyl; R2, R2 and R2 are independently
hydr ogen, hal ogen, cy@no,Rﬁitro, m no, nono- or

di -G -6 al kylygubsti tjut edf am no, RQ- 6 al kyl, C2-6
al kenyl, C2-6 ak\kyn epoarkyl, hydroxy or Q6

C2-6 al kenyl, G2
al koxy, optioﬁ%l

yano, nitro, am no,
oSty ed amino, G -6 al kyl,
3] kynyl , hetRéroal kyl, hydroxy, Q6

'y bstituted C3-7 cycl oal kyl,

optionally substituted aryl, optionally substituted
het eroaryl, optionally ggbstituted het er ocycl yl ,

optionally substituted

7 cycl oal kyl G -6 alkyl,

optionally substituted aryl Q6 alkyl, optionally

wheredpst i t ut ed heteroaryl Q6 alkyl or optionally
substituted heterocyclyl Q6 alkyl; R4 is hydrogen,
hal agpRenyEdag@r Nnitro, amno, nono- or di- Q6 alkyl
substituted am no,

heteroaryl ring, which is a monocyclic aromatic ring of 5 or 6 ring atoms, containing
one or two ring heteroatoms selected from N, O and S, the remaining ring atoms

being C, or

heterocyclyl ring, which is non-aromatic mono-cyclic ring of 5 or 6 ring atoms,

containing one or two ring heteroatoms selected from N and S(O), (where n is an

integer from 0 to 2), the remaining ring atoms being C, one of the ring carbon atom

of the heterocyclyl ring being optionally replaced with a carbonyl group;

is hydrogen, halogen, nitro, cyano, amino, C;_ alkyl, heteroalkyl, Cs.; cycloalkyl, C,.¢
alkenyl, C,.¢ alkynyl, hydroxy, C,.¢ alkoxy,

—NR’R”, —(Cy.¢ alkylene)-NR’R”, in which R” and R” are independently selected from
the group consisting of hydrogen, C,_ alkyl, heteroalkyl, formyl, C,_¢ alkylcarbonyl,
optionally substituted Cs.; cycloalkylcarbonyl, optionally substituted arylcarbonyl,
optionally substituted heteroarylcarbonyl, optionally substituted heterocyclylcarbonyl,
Ci-6 alkylsulfonyl, optionally substituted Cs.7 cycloalkylsulfonyl, optionally substituted
arylsulfonyl, optionally substituted heteroarylsulfonyl and optionally substituted
heterocyclylsulfonyl, or



G -6 al kyl, C2-6 al kenyl, C2-6 al kynyl, heteroal kyl,

hydr oxy, Q 6 al koxy, optionally substituted C3-7
w@ey@Boaicky/| , optionally substituted aryl, optiPCHEP3007/060528

substituted heteroaryl, optionally substituted

het erocyclyl, optionally substituted C3-7 cycl oal kyl

C -6 alkyl, optionally substituted aryl Q6 al kyl,

optionally substituted hetgroaryl Q6 al kyl or

optionally substituted heterocyclyl Q6 alkyl; Ris

hydr ogen, hal ogen or C -6 alkyl; or R4 and R5,

t oget(hes alllene) t Q& , cambih RitiomidresennCohalkeyeterpalkyl, formyl or Ci

att .moptionally substituted C3-7 cycl oal kyl

ringﬁgﬁggﬁ%ﬁgnally substituted heterocyclyl ring; and

Egoqggaszand'pharnaceuticalIy acceptable salts ,

& el R wirgriedapendmity g deoghp rhalagen.defnn @dro, aene,gpepo- or di-Ci

~het L S I St

R 2 B SR LY Ry Lo 1980y or O

gkexip consisting of nitro, hydroxy, hal ogen, cyano,

Q 6 al koxy, fornyl, Q6 alkylcarbonyl, carboxyl, Q6

R k¥ bt rBgeRnBlof WandUhitdonYhindRukyndl by bi- 84k fa@(&yéu"bstituted amino,

am no and”nono-"or di-Q 6 alkyl amno. the term"aryl"

mearfs-sphiehy-cgtkepdpht-hglkynvhd ctesoatkyl Hoderxyatr yi 2lkoryapptiepally

monQe¥Glelied @, , Q&&&ﬁk}l,Cog{doﬂgllﬂubéit‘iﬁed]a%ylf Bgﬂnﬁhﬁ Sbstituted
havi ng at | east’  one ‘aromatic ring contalning one, two,

or theiesearyl, aptioreadls selastiovsd h@rmv%ﬂ, optenmaly Stgqstlamd G;-7 cycloalkyl
t he & emaj ni ' ' ' .

undes S BloRpOth B ARIAE) 9. SkyKbblioddF sybstiied heteroaryl C1.«
het edlkyhpyppticnally substifuted seronycih Garebitki ¢ ri ng;

R* is hydrogen, halogen, cyano, nitro, amino, mono- or di- C, ¢ alkyl substituted amino,
Ci6 alkyl, Cy6 alkenyl, C,.6 alkynyl, heteroalkyl, hydroxy, C,.¢ alkoxy, optionally
substituted Cs_; cycloalkyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, optionally substituted Cs_; cycloalkyl
Ci-6 alkyl, optionally substituted aryl C,.¢ alkyl, optionally substituted heteroaryl C,.¢
alkyl or optionally substituted heterocyclyl C,.¢ alkyl;

R’  is hydrogen, halogen or C,¢ alkyl; or

R* and R’, together with the carbon atom to which they are attached, form optionally
substituted Cs.7 cycloalkyl ring or optionally substituted heterocyclyl ring;

and prodrugs and pharmaceutically acceptable salts thereof;
wherein, unless otherwise defined,

the term “heteroalkyl” means C,.¢ alkyl substituted by one or more substituents selected
independently from the group consisting of nitro, hydroxy, halogen, cyano, Ci.6
alkoxy, formyl, C,.¢ alkylcarbonyl, carboxyl, C,_ alkylthio, C,.¢ alkyl sulfinyl, C;.¢

alkyl sulfonyl, amino and mono- or di-Ci¢ alkyl amino.

the term “aryl” means phenyl or naphthyl;



the term "heterocyclyl” neans non-aronmatic nono- or
bi -cyclic radicals of three to eight ring atons in
wokiosi4spe or two ring atons are heteroatons SPCEHEPHEA7/060528

fromN, O or S(O n (where nis an integer fromQo
2), the remaining ring atons being C, the term
"optionally substituted aryl", "optionally substituted
heteroaryl"”, "optionally ssbstituted heterocyclyl" and
"optionally substituted C3-7 cycloal kyl" neans,
respectively aryl, heteroaryl, heterocyclyl and C3-7

the teggpchetgrdeyyl” opspnonaiongcyslipet %/itimlié dingyf e 1 dringpiogns having at least
subst i L -
coney s e FAGRASIARILAY, B0 S NRS. HhEMERRdhoRored from X, 0,
C2- 6arl kehgtema@ping riak kiomyd beig/drwigly the@hdatskeading thetribe attachment
or djz: i: ] oal kyl . 2.
The Banbo R B e R L RO AR ARG S The
conpounds according to any one of clains 1 and 2, ' '

the tevmg%eﬁerpqclyl’m@ea@@mp@@matw@@wi aditcpcligngdiesieoighree to eight ring
cl ai : : rei 3 [
any. osaf iR o e AR ERTRRRID AT R, 0, or (O,
opt i ortadré ¥ issdbiatdgbr &l 0al), the pdhginiak lrihg Sedias bding €gl
heteroaryl, optionally substituted aryl Cl1 al kyl or

the 1<§B- LB sRER R 4TS “ BRiPTRE oo e gy “Oitfonatly
\gh er ﬁjbatitlaﬁedh}&t@&?alyk’yz_ind ‘pipfiﬁmlly@ﬁbi;tﬁn&klI@gi7$;a<t1tsz_tlk)tlﬁ ltr[edns,
one t thre uori.n at O roa .on .
o TSt BOE ster S BB o T a5 R io? R YA sbstiuted by

het es@adnyhotesubstitoens indle pen danh byl dceedrfash ¢lad grofip Somyisting of

O SR 00, Byl 0 DLLIRSEY ALTE .

any giRexyobloabndi- L% alkl subb@ueidrnniRdo asd peerglkyl.

2. The compounds according to claim 1, wherein
R’
R
R1 H R2
R’ 74 R? N
” N <\ R?
R H R? N %
o
R s (@) , (b) ,
1
0 2
R " R R
B . 4 2
" o S o
R’ R R
(c) (c) (e) or

b b



8. The conpounds according to any one of clains 1 to
7, wherein RL is hydrogen, Cl al kyl, C -6 al koxy,

WO ¢@8/083698 kyl ene)-NR R', in which R and R' arBCT/EP2007/060528
i ndependently selected fromthe group consisting of
hydrogen, fornyl, Q6 al kyl carbonyl, optionally
substituted aryl carbonyl, optionally substituted
het er oaryl carbonyl, optionadiy substituted
aryl sul fonyl and optionally substituted
het er oaryl sul fonyl or -(Co-6 al kylene)-OR, in which
R is hydroger?or G -6 al kylcarbonyl. 9. The conpounds

R*6 alkylene)-NR R', in which R and R’

. it |y sel ected fromthe group consisting
of hydrogeny gkornyl, acetyl, arylcarbonyl, in which
aryl is ﬁptionally substituted by one or two perfluoro
met hyl ahd aryl sul fonyl or-(C2-6al kylene)-OR, in
which R is hydrogen or acetyl. 10. The conpounds

3. @beosrdpaghdsacanying e aof oitd gfictbmd 1 ed 9, whdteinei n R1 i s
2-am noet hyl, 2- acetyl am noet hyl
2- (N-fornyl - N-net hyl am no) et hyl ,
2-acetyl am no- 2, 2-di net hyl et hyl, nmethyl, isopropyl or
2- hydroxyethyl. 11. The conpounds according to any one
of claims 1 to 10, whgg'ein R is methyl,,2-
acet yl ghi noet hyl, 2-acjetyl am pg- 2, 2- di npt hyl eyl or
2- (N-f prnyl - Neret hyl anj/ra) XKy | rRgunds

(e) or

4. The compounds according to any one of claims 1 to 3, wherein

1
R
R' » R
a 2' / R2'
N
R s (@) )
5. The compounds according to any one of claims 1 to 4, wherein R’ is C;_¢ alkyl, optionally

substituted aryl, optionally substituted heteroaryl, optionally substituted aryl C,.¢ alkyl or
optionally substituted heteroaryl C,.¢ alkyl.

6. The compounds according to any one of claims 1 to 5, wherein R’ is C¢ alkyl, phenyl

optionally substituted by one to three fluorine atoms, heteroaryl optionally substituted by



10.

11.

12.

13.

14.

i ndependent |y hydrogen, hal ogen, Cl1 alkyl or Cl
al koxy. 13. The conpounds according to any one of

w@bkasis36d8to 12, wherein two of R2, R2 and R2 PCBEP2007/060528

hydrogen, and the other is hydrogen, hal ogen, Q6

al kyl or Q6 al koxy. 14. The conpounds according to

any one of clains 1 to 13, wherein two of R2, R2 and

R2 are hydrogen, and the etiher is hydrogen, chloro,

fluoro, nethyl, ethyl or methoxy.15. The conpounds

according to any one of clains 1 to 14, wherein two of

Rone RthggedluRping peonksy tr wyeh hetgraryl iva moheWCllS ateyhtiggedical of 5 or 6

RSP T USRI 0

al kyl , optlonally substituted C3- cycloalkyl
opht eerapeyndsabenrilingtte dnaend of cpms bitepd Wheseindt iis Rheagll.
C3-7 cycloal kyl Cl1 alkyl or optionally substituted

anyk &b @Lllﬂ%bélaccd?ﬂln§4o oot dL96T RSV, WihdrBn i Fr‘s ISR BRI, C,6 alkyl,
aton1to whi ch t ey are attached, forn1opt|ona

s s tlkexth ebCo@@llw wmﬁ%ﬁkym whiglyR' amd R Tare 1@1?@9’6{%@@ selected from
aﬂﬁ: r%ﬁ‘&ﬂs&ﬁ?%f %o%‘tns ITE %afk?lc%t@on%@ﬁt%rﬁllﬁéuﬂsﬁtuted

kyl I onal ubs It ut ed ag% tio
s%@rhqwbapa@@qﬂ‘/@gb%wyd hetgrparggrbenyhaipsigas YinbSItUted

Fr?l/shlfo&ﬁ and Bgugﬁg‘g%@%@? g%fﬂél%?&lf&@l}% Q@ﬁy?ﬁﬂene) —OR’, in
aw&pch R’ is hydrogen or Cie alkylcarbonyl

The compounds according to any one of claims 1 to 8, wherein R is C.¢ alkyl, <(C,.
alkylene)-NR’R”, in which R” and R” are independently selected from the group
consisting of hydrogen, formyl, acetyl, arylcarbonyl, in which aryl is optionally substituted
by one or two perfluoro methyl and arylsulfonyl or —(C,.¢ alkylene)-OR’, in which R’ is
hydrogen or acetyl.

The compounds according to any one of claims 1 to 9, wherein R' is 2-aminoethyl, 2-
acetylaminoethyl, 2-(N-formyl-N-methylamino)ethyl, 2-acetylamino-2,2-dimethylethyl,
methyl, isopropyl or 2-hydroxyethyl.

The compounds according to any one of claims 1 to 10, wherein R' is methyl, 2-
acetylaminoethyl, 2-acetylamino-2,2-dimethylethyl or 2-(N-formyl-N-
methylamino)ethyl.

The compounds according to any one of claims 1 to 11, wherein R?, R” and R* are

independently hydrogen, halogen, C,_ alkyl or C,.¢ alkoxy.

The compounds according to any one of claims 1 to 12, wherein two of R”, R” and R” are

hydrogen, and the other is hydrogen, halogen, C,_¢ alkyl or C;_¢ alkoxy.

The compounds according to any one of claims 1 to 13, wherein two of R%, R* and R* are

hydrogen, and the other is hydrogen, chloro, fluoro, methyl, ethyl or methoxy.



15.

16.

17.

18.

19.

R5 is nmethyl. 19. The conpounds according to claim1,
which is

WOR{R0§IB98 ( 2- Hydr oxy- 3- met hyl - 4- oxo- 3- phenyl - cRCT/BP2D7/060528

-enyl ) - phenyl - net hyl ] - 6-

met hyl -1 H-i ndol -3-yl }-I,I-di methyl -ethyl)-acetam de,

3- Hydr oxy- 4- net hyl - 2-[ (3-net hyl -1 Hi ndol - 2-yl ) - phenyl -

net hyl ] - 4- phenyl - cycl obut - 2t - enone,

2-[(3,5-Dinet hyl -1 Hindol -2-yl)-phenyl -nethyl ] -3-hydro

% 4- et hyl - 4- phenyl cycl obut - 2-enone,

2The gorep@urrﬁetahgqrdmgli@ Aelobneofydaime b émy4,-wherdiy o of Ry & and R* are

§¥E g@%gﬂ?I%(ﬁFﬁQ?%ﬁ%S%%pﬁh?u) tgg[ 2-yl)-phenyl - e
th

|']-3-hydroxy-4-nethyl-4 phenylcyclobut- 2-enone,
{chmzomra@grdwgﬁ@myonmof@i@msl i énytheesiel obut - | - en
yl) - phenyl nethyl] 6-

MRE hyl 1|4k Q|6136 Xhilly%%hﬁﬁ’teqq; 7 cycloalk 1, optionally
3- Fwdroxy 4 -1 1 ndol 2-yl’) - phenyl -
met hyl ]sulzptlbl.tqdﬁry%/ og‘sy@} @g sgl_tutgql] Qmecycloalkyl Ci.¢ alkyl or optionally

2- [(3 éﬁ?h{{ﬁémlyré%«c{m&i% 2-yl') - phenyl - net hyl ] - 3- hydro
y - et hyl - 4- t ol yl cyclobut- 2- enone,
(3,6:Di nethyl-lkklndol 2-yl)-phenyl - et hyl| ] - 3- hydr o

X;}_ ﬂndTEt’ kegether pithghg rarpen aiewt to which they are attachéd, forn optionally
substituted Cs.7 cycloalkyl ring.

The compounds according to any one of claims 1 to 16, wherein

R* is Cy.6 alkyl, optionally substituted aryl or optionally substituted aryl C,_ alkyl,

and
R’ is halogen or C,.¢ alkyl.
The compounds according to any one of claims 1 to 17, wherein
R* is phenyl or 4-methylphenyl, and
R’ is methyl.
The compounds according to claim 1, which is

N-(2-{2-[(2-Hydroxy-3-methyl-4-oxo0-3-phenyl-cyclobut-1-enyl)-phenyl-methyl ] -6-
methyl-1H-indol-3-yl}-1,1-dimethyl-ethyl)-acetamide,

3-Hydroxy-4-methyl-2-[(3-methyl-1H-indol-2-yl)-phenyl-methyl]-4-phenyl-cyclobut-2-

enone,

2-[(3,5-Dimethyl-1H-indol-2-yl)-phenyl-methyl|-3-hydroxy-4-methyl-4-phenyl-

cyclobut-2-enone,

2-[(3,6-Dimethyl-1H-indol-2-yl)-phenyl-methyl|-3-hydroxy-4-methyl-4-phenyl-

cyclobut-2-enone,



20.

2-enone,
2-[ (5-Fl uoro- 3-nethyl -1 Hindol -2-yl ) - phenyl - net hyl ] - 3-

wWh @B ox3698l- net hyl - 4- p-t ol yl cycl obut- 2-enone, PCT/EP2007/060528

N-{2-[ (2-Hydroxy- 3-net hyl - 4- oxo- 3-p-tol yl -cycl obut-1-e

nyl ) - phenyl - met hyl ] - 6- net hyl -

| H i ndol - 3-yl net hyl } - acet am de or

N-{2-[(2-Hydroxy- 3-net hyl - 42 oxo- 3-p-tol yl -cycl obut-1-e

nyl ) - phenyl - met hyI ]-6-

nmet hyl -1 Hi ndol - Irrethlé N- net hyl -formam de. 20. A
pzdéieglsmmrﬁ mhté‘/lﬁhfrirlﬁé@tlw pcbrfentlheetcb@lr}ﬁoumgmﬂ methyl-4-phenyl-

( ccording to claim1, wherein , conprising
%@ﬁ@gférpgggpl i ng conmpounds of forrmula (11), (H)

co ounds of formula (I11), CHO (I11) and conpouds of

| @-Hydypxy-divesthylr-Rio- 3pphenRacyslediuRl-enRd) -phRg rretRyl]-6
afﬂ%t - 19£1HdReY. Iﬁeﬂ:l Blaltdmidel. Pharmaceuti cal

conmpositions c nprl |ng a conpound according to any

one of clainms 1 to and a pharnaceutlcal

addoystran|-¢nesteylp- é(ﬁtmetbzl 1Htadelohpbwhesylas %\Vldwlng telgl-cyclobut-2-
apyone of claims 1 to 19 for use as therapeutic

active

2-[(3,5-Dimethyl-1H-indol-2-yl)-phenyl-methyl]-3-hydroxy-4-methyl-4-p-tolyl-

cyclobut-2-enone,

2-[(3,6-Dimethyl-1H-indol-2-yl)-phenyl-methyl]-3-hydroxy-4-methyl-4-p-tolyl-

cyclobut-2-enone,

2-[(5-Fluoro-3-methyl-1H-indol-2-yl)-phenyl-methyl|-3-hydroxy-4-methyl-4-p-tolyl-

cyclobut-2-enone,

N-{2-[(2-Hydroxy-3-methyl-4-oxo-3-p-tolyl-cyclobut-1-enyl)-phenyl-methyl]-6-
methyl-1H-indol-3-ylmethyl}-acetamide or

N-{2-[(2-Hydroxy-3-methyl-4-oxo-3-p-tolyl-cyclobut-1-enyl)-phenyl-methyl]-6-
methyl-1H-indol-3-ylmethyl}-N-methyl-formamide.

A process for the manifacture of the compounds of formula (I) according to claim 1,

R R

R 74 R
. N
2 "
ag R i R’
,

wherein R s (@) , comprising a step of coupling

compounds of formula (11),



21.

22,

23.

24,

25.

substances. 23. The conpounds according to any one of
clains 1 to 19 for use as therapeutic active
waeshasees for the treatnment and/ or prophyl axPGT/8P2007/060528
at herotronbosis or asthma. 24. Use of conpounds
according to any of clains 1 to 19 for the preparation
of medi canents for the therapeutic and/ or prophylactic
treatnent of di seases whieldare associated with
chymase. 25. The use according to claim 23, the
di sease is atherotronbosis or asthma. 26. The invention
as herei nbefore defined, rticularly with reference
to the new conpounds, inte i at es, nedi canents, uses

and processes. R
R o)
m
compounds of formula (I11),
R3
|
CHO
(1
and compouds of formula (IV),
R’ 2
74 R?
N "
H R2
(V)

wherein R!, R?, R? and RZ“, R’ R* and R’ are as defined in claim 1.

Pharmaceutical compositions comprising a compound according to any one of claims 1

to 19 and a pharmaceutically acceptable excipient.

The compounds according to any one of claims 1 to 19 for use as therapeutic active

substances.

The compounds according to any one of claims 1 to 19 for use as therapeutic active

substances for the treatment and/or prophylaxis of atherotrombosis or asthma.

Use of compounds according to any of claims 1 to 19 for the preparation of medicaments
for the therapeutic and/or prophylactic treatment of diseases which are associated with

chymase.

The use according to claim 23, the disease is atherotrombosis or asthma.
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26.  The invention as hereinbefore defined, particularly with reference to the new compounds,

intermediates, medicaments, uses and processes.

x* X X



