WD 2008/ 043698PCT/ EP2007/ 060528 Case 23895 VI NYLOGOUS
ACI DS DERI VATI VES AS CHYMASE | NHI BI TORS The i nventi on
is concerned with novel vinylogous acids derivatives
of formula (1), (0 wherein A is phenyl ri <
WO ReVB8ryl ring, which is a nonocyclic ar o%@gfog?,%ﬁgﬂﬂs
of 5 or 6 ring atons, containing one or two ring
het-eroatons selected fromN, 0 and S, the renaining
ring atons being C, or hetgyocydyl ring, which is
non-aromati ¢ nono-cyclic ring of 5 or 6 ring atons,
containing one or two ring heteroatons selected from
N and S(0)n (where nis an integer fromO to 2), the
Case 238%mai ning ring atons being C, one of the ring carbon
- atom of the heterocyclyl ring being optionally

- replaced wth a carbonyl graoup; i s hydrogen,
VINYLORRHSOBES PFRIVETIVES difo Fg‘ﬁ'ﬁgﬁ o‘—",“%ﬁl-lré;{% kyl |
het er oal kyl , C3-7 cydoal kyl, C2-6 al kenyl, C2-6
al kyoyl , hydroxy, Cl.6 al koxy,

The invention is concerned with novel vinylogous acids derivatives of formuta (I},

(I)

wherein
~ A isphenyl 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

heteroéyclyl 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 G, one of the ring carbon atom

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

R' is hydrogen, halogen, nitro, cyano, amino, Cis alkyl, heteroalkyl, Cs 7 cycloalkyl, Cz-6
alkenyl, C, alkynyl, hydroxy, Cy. alkoxy,
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- 2- -NRR', -(C0-6 alkylene)-NR R, in which R and
R' are independently selected fromthe group
consi sting of hydrogen, Cl 6 al kyl, heteroal kyl,
- fornyl, C1_6 al kylcarbonyl, optionally substj -
WO808/043498 | oal kyl car bonyl , optional |y substi tﬁ@&ﬁl‘ﬁ%’%o”zs
aryl carbonyl, optionally substituted
het er oaryl car bonyl, optionally substituted
het er ocycl yl carbonyl, C1.6 al kyl sul fonyl, optionally
substituted C5-7 cycloalkﬁrsulfonyl, optionally
substi tut ed arylsulfonyl optionally substi tuted

het . . -
h:t gT"”g@R/ d"y(l%g ﬁlﬁ)(gyﬁy?)aﬂ% Igp[ﬂégﬂ@ f}lﬂ:ﬁﬁg lﬁn di ﬂy selected fro
whi tia gRSupl @nhmmémdro@an 61-atlkyl hetd:feetﬂe}ﬁ,darmw 01 efaélwipﬂbonyl
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nDnﬁpnomall}diubS}.im&ddietharﬂgagbm}i @ptenailiisekstitutad @etgpwly carbonyl,

%%&Yﬂonﬁggﬁx&nﬁbfd%ﬂﬁmmh et Eﬁﬂah&isulf(mw lopti¥naBk substituted

rogen cyano, nitro

am arrp},sulfmryb opuonaﬂysulqs:uuﬁethlnwpmﬂa%&qy{ mdétphaﬁiﬂhosub@i‘sted
il C2-6 al kynyl het er oal k
U MR | 26 alkynyl, het eroal ky

y, optionally subst i t ut ed C3-7
cycloalk optionally substitute ryl.,. optiona
subsGos aﬁ/(é]émﬁe@& dmppich Ry jshydiegen §1¢ a%%‘: ' QH,@%{& %0“}43’1 or Cis
het g ALAGY 1 optionally substituted C3-7 cydoal kyl
C1-6 alkyl, optional |y substituted aryl Cl1 _6 al kyl,

pt,ionally subs ut e eter
O S Stk 8, P BB mgp-or
alksyl JHpetEeaAmiRal @gealkyl, €y aalkenyl) ;% alkymylrihetroatiohdrydeny or Ci-s
4% -C1-6 al kyl substituted am no, Cl1-6 al kyl, C2-6

0I’Q‘Eenyl C2-6 al kynyl, heteroal kyl, hydroxy, Cl1_6
al koxy, optlonally substituted C37 cycl oal kyl
Réptis hydﬂolg(;n, anlbgtr, cytnednignoydminopnprrralr idir Q‘Aubﬁ‘tﬂ supstitgted amino,

opt oty CredBiepPl G e iR ?‘ﬁ‘%}kﬁj E?@?B%ﬁ OLY by, optionally

opt swatajuteyl Guhbgdodlkylerptiongly schstsuted kyl, opeenally sah spi}lte
titute . o

Sugg I Pgliy § 8])%’&%&&[5' %&ut&%&e%b@}l 09ﬁ 1%@12 sQIS‘sﬁltﬁté‘d cycloalkyl

hal Ggﬂik)&rop@bn&i)aﬂubwmted arsty. aﬂlﬂylﬂg)tlopgg’efphgfmw 1 fekeroaryl Crs

L heagd P?gn AThidcAkeRuLBgaRCe akpached, form

optiona tltuted C3-7"c dodilcyl r|ng or

gptionally substltuted heterocyclé r|n
Ppr old hyigrogem Aaloae iy PITOafPiPOa 0e R AL Y

ot he(ﬁe_gozflkyl, Cy alkenyl, C, alkynyl, heteroalkyl, hydroxy, Cl ¢ alkoxy, optionally
substituted Cs.7 cycloalkyl, optionally substituted aryl, optionally substituted
hetéroaryl, optionally substituted heterocyclyl, optionally substituted Cs-7 cycloalkyl
Crs alkyl, optionally substituted aryl Cy.s alkyl, optionally substituted heteroaryl Cis
alkyl or optionally substituted heterocyclyl les alkyl; '

ésubstituted amino,

R’ is hydrogen, halogen or Cy.¢ alkyl; or

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

and prodrugs and pharmaceutically acceptable salts thereof.



- 3 - Further, the invention is concerned with a
process and an internedi ate for the manufacture of

t he above conpounds, pharmaceutical preparations

whi ch contain such conpounds, the use of these
conpounds for the production of pharmaceutica
preparations as well as a process for the manufacture
of the internediate. The conpounds of formula (1)

i nhibit Chymase. Chymase i%-a serine proteinase with
an expression pattern striktly limted to a

sub- popul ation of mast cells ( mast cel
Furthes, the frjvoriadds gmcvng Uﬁhﬁ@gqce&s@n a%g{tqr% 13&{%{3\*& n}/anu?acture of
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can adohys akiokhsik rm@ﬂtlothﬂ(ﬁﬂ FAFbpI B3(P) coll2BaB6 and dagdsle pddteins like

. an. PT.., Cu Li pi-dol
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inflandryNay Hba{i dis8oés. maee:d afalralsr osucessﬁdlapunaEsmd@s with chymase

i ST SRt R PoA s g i B Shtberos

(DogghBell M, Wozratall JMCaGa PhysielRhaRhaoh@ew| Feb3B3 3 1 3:14); Lindstedt KA, :
B Kovarﬁrg i’?[’u &%11"7‘}:0(%%% Hp-ﬁolf SZOR? @5?1%3951570;3 ﬁg@ﬁ'&s %1‘(% @Pﬁ?[e?gy%lm Immunol.
2004 Mot HH{ 999040 608 §'|akm Sditsbdse ] anmmaC@IaIOOI‘l %Gp%k{ ol &; Takai S, et
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ﬂKB}hypéDﬂdﬁﬁﬁy i schem a reperfu3|on injury,
cardi ornyopat hy, restenosis, rheumatoid arthritis,
di abeti ¢ nephropat hy, irritabl e Bowel Di sease,. Crons

Thus ighbause chowasd apieats aggelubmesrlity EetlisraynAshamercaphers) apterial
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nmonocyclic aromatic ri 5 0r 6 ring

Crons giseass, Wcumdthaaﬂmgr{ ugpalers lfl\wal?qt%&@let er oat ons
selected fromN, 0 and S, the renaining ring atons
being C, or heterocyclyl ring, which is non-aromatic
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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; -
| e i s hydrogen, hal ogen, nitro, cyano, amno, C 6

al kyl, heteroallcyl, C3-7 &pcloal kyl, C2-6 al kenyl,
C2-6 al kynyl, hydroxy, Cl1_6 al koxy, -NR R', -(Co-6

al kylene)-NR R', in which R and R' are independently
sel ected fromthe group consisting of hydrogen, Q6
al kyl, heteroal kyl, fornyl, Cl1-6 allcyl carbonyl,
optionally substituted C3.7 cycl oalicyl carbonyl,
optionally substituted aryl carbonyl, optionally
substituted heteroaryl carbonyl, optionally

Al 6 al kyl sul fonyl,

nast%?tlsaggé F@eq%fl% tét |1?é§¥%ﬁ4p§ﬁ®%g¥% u%]q )cyl sul fonyl ,

optionally substituted,arylsul fonyl, optionally
substituted heteroarMRsuI%bnyl ?Qﬂ optionally
substituted hd | s, > or b -(Co-6
al kyl ene)-OR , i " CH M dnogen, Cl..6 al kyl,
het er oal kyl , 4 or 'ﬁfcarbonyl; R2, Rr
and R2" are ""ndépendent drpgen, hal ogen, cyano,
‘nitro, amno, gono-r di-Q 6 al kyl substituted
~am no, -01-6 alkyl, C2-6 allcenyl, C2-6 al kynyl,
“het er oal kyl , hydroxy or Cl-6 alkoxy; R3 i s hydrogen,
hal ogen, ‘cyano, nitro, &hnino, mono- or di- Cl:6 al kyl
substituted amno, Cl1_6 alkyl, C2-6 atkenyl, C24

wherg@hl cynyl, heteroal kyl, hydroxy, Cl1-6 al koxy,

optional |l y substituted 03-7 cycloal kyl, optionally"
-~ subst i d aryl, optionally substituted heteroaryl,
t i'dR ?1§n%ﬂﬁ§t|tuted het erocydyl, optionally
- substituted 03-7 cydoal kyl Cl1_6 aIkyI optionally

substeidotrpcigy Whlcﬁls Smahloytlic mﬁmmai ol of 5%k baﬁgtgwn@comnmg |
et er gar 0 itute

et A5 iy s ReBigklapes e B Y oot i s yeaing atoms
nltﬁmugahbno ‘nono- or d| C 6 al kyl substituted

am no, 01-6 al kyl, C2_6 al kenyl, C2 6 all cynyl,

het gL.Q I L tiaon

et SERPLL g L Bl SR L RARL Y ngoms
ary Icont@mngmla Iolryws mﬂng&lﬁtemagunml@ﬂb&m}am ap$i) g éivhere n isan
substltu ycl |onaIIy substl ted 03-7

cyd Fﬂ?fl ér %ﬂfem%'ﬁtfﬁgd'ﬁ‘g ymsdspeds one & 5?19% carbon atom
01- 6f ke hyﬂeroc?tﬂﬂl rfpleing sptioaillytrepiadd hah aradionil

al kyl or optionally substituted heterocyclyl 1-

s, iR A=iRh F AT b T ?eewlla%gy“gfcﬂoa]m Crs

at t alkéret] C.f; allpm dpliydeoal, Cys dlidest i t ut ed 03-7 cydoal kyl
ring or optionally substituted heterocyclyl ring'

and b ut || ept a B2 t her
whe rrgfli% rra@fe;é %%Cy gf‘ ?PZ‘ W Sé ”a“’Bu neg-" d&ﬁe endenﬂy selected from
habeguu@kmynﬂn@gﬁﬁyﬁbg&Léhky&ﬁbhﬁsbﬂkﬂ;%ﬂmﬁngﬁﬁqﬂﬁdmnﬂ,

n ent rom t.he
gr 0 ﬁ%g 0 sslué eﬁﬁesd ?é%ﬁyl%a?gd&%? yt 4%8%’ Rutued afcarbonyl,
C1 c@tlahklbwbstftutedweter@rxlearhbm,l cmaoﬂmﬁmymbsnnae{bm@tbcyclylcar’bonyl

su I(f61 aah{y%yl f&ﬂ) 7o Fan é %@b%teagi 7 é%}g@ﬂcg]lgﬁl&fnyg %"3”11{( fibstituted
te ramls‘l!éﬁowl OIPtmmliiY pitstivitedheterapiyis{dny] and optionally substituted
heterocyclylsulfonyl, or



3c the term "heteroaryl"™ neans a nonocyclic or

bicyclic ring of 5 to 12 ring atons having at | east

one aromatic ring containing one, two, or three ring

het eroat ons selected fromB8b 0, and S, the remaining

ring atonms being C, with the understanding that the
attachnent point of the heteroaryl radical will be on

an aromatic ring; the term"heterocyclyl" neans

non-aromati ¢ nono- or bi-cyclic radicals of three to

eight ring atons in which one or two ring atons are

het eroatons selected fromN, 0, or S(O)n (where n is

an i m(@gﬁikyﬂmem tio whjch R’ hfeh)rdemn;@zngﬂqyl hgtemakbqyﬂs formyl or Ci6
_ beln kﬁl term"optlonally substltuted aryl "

"opt| 0 y ubst ituted het eroaryl ", "optionall y

supst,i t ut gd het erocydyl " and "opti onaIIy substi tut ed

(R4 RE 29d BAlarcipiepe hydrogpe 0«2@!» yyaapyAitro, amino, mono- or di-Ci¢
h r 7 I

o e b B QR AL IR ISterogioh fydroy or Cre
|ﬂl§é’§éndentl y sel ected fromthe group consisting of

hal ogen, nitro, cyano am no, C1,6 al kyl, C2-6

akﬂf( € %ﬂydrc%gn, 4 PJ¥ o, IH( ﬂi‘ﬂbo E]@)ﬂ@- @'Mys’a]lifpﬁl%mtﬁfed amino,
supns

al kyI |tut ed et er oal k
c orrp alky of2-staderh F?m BCEHH% Cof @Wﬂﬁl’@mﬂ}f
(111 yubstiffe 5511!,! dibtivkd ary ﬁ&ia!ly &%%ntuted _
R2, R2' and. (P R5 acli? as d d aboy
. heteroaryl, opuonally substitute heterocyclyl, option y su sntuted C3 7 cycloalkyl

Ci.6 alkyl, optionally substituted aryl Ci.¢ alkyl, optionally substituted heteroaryl Cy ¢
alkyl or optionally substituted hetei'bcyclyi Crs z_ﬂkyl;

R s h}fdrogen, halogen, cyano, nitro, amino, mono- or di- Cy.¢ alkyl substituted amino,
Ci-6 alkyl, Cy.¢ alkenyl, Cos alkynyl heteroa]lqd hydroxy, Ci alkoxy, opnonaﬂy '
substituted Cs5 cydo.alkyl optionally substituted aryl, opuonally substituted
hetéroaryi optionally substituted heterocyclyl, optionally substituted Cs.; cycloalkyl
Ci6 alkyl, optionally substituted aryl Cy¢ atkyl, optionally substituted heteroaryl Cis

- alkyl or optionally substttuted heterocyclyl C;¢ alkyl; '

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

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

and pharmacéutically acceptable salts thereof;

wherein, unless otherwise defined,

the term “heteroalkyl” méa.ns C,.s alkyl substituted by one or more substituents selected
mdependenﬂy from the group con51st1ng of mtro, hydroxy, halogen, cyano, C;6
alkoxy, formyl, Cl_(, alkylcarbonyl carboxyl, C;. 6alky1th10, C1 s alky! sulfinyl, C;6

alkyl sulfonyl, amino and mono- or di-Cy.5 all(yl arnino.

the term “aryl” means phenyl or naphthyl;



In a third aspect, there is provided pharmaceutica
conpositions conprising a conpound as defined above
and a pharmaceutically acceptable excipient. In a
fourth aspect, there is pgovided the conpounds as
defi ned above for use as therapeutic active
substances. In a fifth aspect, there is provided the
conmpounds as defined above for use as therapeutic
active substances for the treatnent and/or
prophyIaX|s of atherotronmbosis or asthma. In a sixth
t, there is provid se of . conpounds a
th%%m G oAPOVECFISE RO ’éﬁﬁpléfﬁ g fin P! HBAP CRAHYS hagips atleast

t he tferapapid ﬁlgad%@/zzﬁﬁmg Bﬁ’ep m‘é Q€ thr&e ﬁifoeﬁtdif@ﬁémﬁieleaed from N, O,
di seases aglch are assoc

O O 0o Sl S iy BN i e rachment
are sgindd@illerhetc@odril ﬂdéﬁ:ﬂaﬁ@ baslatebmas: Iﬁlhge meani ng

and scope of the various ternms used to descrlbe t he

i nventi on rein. The term 0 .

e e e O s o e B9 R e SR B et ing
and fdtoras innehidted moprrwe friep hedns ard¥Rteroatoms selected from N, O, or S(O)y,
2008/ 043698PCT/ EP2007/ 060528 - 4 - The term"Cl.6 '
al kyl(whemgingpen iptegenfremfieRathoftmainng BB RESS,
means a branched or strai ght - chai n.nonoval ent al kyl

the A8 F GlonalBAVDABLRAGHQ “ShonERY ﬁ@ﬁltab@naerolm $“dptiollys
further exenplified by such r alsc%s met hyl ,

el hybeproor BTG Al s,
t- buty ectﬁél |Hﬁbélrodgil H@i&@q@fyﬁftﬂ (Eﬁ@rclcﬂ]!g'l bgidRally substituted by

heteroalky neans 6 al Ky| .subs one, or
mor e CBERSEPR Rt EuEY Bdepsgd F’i’rli’éﬁ‘é‘ﬁ i éf%vﬁ gqmaisting of

o Ogﬁaliégaﬁhﬁiol e,gmgfaxﬂinbngl,sdnzywlr@mkeﬂ?ﬁ'@gemyny&mﬂmy, Cis
a

Cl 6 &P&&P}%Poor @1%%@ L it #%&Bgﬁghﬁe@?}& .

sul fonyl, ami no ‘and nono- or d| Cl- 6 al kyl

substitu am no. is termis furt. lified
Ina W@&éﬁ%ﬁ e B ey e B Rl S shEb R of
ﬁnnnmiﬂﬁmakkyajgubgtltuted by ggfe hydroxy group or one to
three sane o i fferent halwgen atpfiis are preferred.
The tern1'0;.7 cyclpalkyl al efRedor in combination
J g eg-2nonoval ent

cycllc hydr ot r adi cal 0 seven ring
car bons, \e: dpr opy! , cydohexyl .
o
wherein R 5 @) , comprising a step of coupling

compounds of formula (II),



The term "Cl_6 al koxy", alog or in conbination with
ot her groups, neans the gro g R -0-, wherein R is a
Cl-6 alkyl. The term"C2 6 al kenyl", alone or in
conbination with other groups, nmeans a straight-chain
or branched hydrocarbon resi@ue conprising an olefnic
bond, having two to six carbdw_atons, such as e.qg.

et henyl, 2-propenyl. The ter _6-al kynyl ", al one
or in conbination with ot %ﬁ grRups, neans a

strai ght-chai n or branched™ydrdzarbon residue
conprising a tripple bond, having two to six carbon
atonms, such as e.g. ethynyl, (@ propynyl. The term
"C0_6 al kyl ene" means a bond or & straight chain or
branched -di val ent saturated aliphatic hydrocarbon

gr ouperapounds of fermaladdh) at oms. Co al kyl ene neans a
bond. The term"aryl", alone or in conmbination with -
ot her groups, neans a phenyl_sor a naphthyl group,
preferably a phenyl group. %WD

2008/ 043698PCT/ EP2007/ 060528H&el ected from N, 0, or
S(0)n (where n is an integer("f])rom'o to 2), the
remaining ring atons being C. The term "heteroaryl”

means a nonocydi ¢ or, bicyclic radical of 5 to 12 ring
at ord'dfeUIPR %ﬁﬂ@@%@?%%ﬂe-aronatic ri ng contai ni ng

one, two, or three ring heteroatons selected fromN,

0, and S, the remaining rgng. atons being C '
Preferably, the attachmeni pgipg® of the heteroaryl

radical will be on an arg ring. The term

"optionally substituted 2 "%ptionally

~substituted heteroaryl™, Hoptighally substituted

het erocycl y1" and "optional{¢wy substituted C3-7

cycl oal kyr nmeans, respectively aryl, heteroaryl,.

het erocycl yl _and C3-7 cydoal I cyl optionally .

s ubsthietein Eé RBYR” carel Y, Rkt ‘end W3 steiat definted aboekependent | y

sel ected fromthe group consisting of hal ogen, nitro,

cyano, amno, Cl-6 alkyl, C2-6 al kenyl, C2-6 al kynyl,

hydroxy, Cl_6 al koxy, nono- or di- Cl.6 alkyl

subbt a thirdeidpeatiithare anprobided ploainkgduticPreefpositchsrcadipeiaing a compound
for_t chem cal . groups who definitions are given

aboVe eili“% ?eq%g 8“%%8@? a‘&%’l“lcége%?g‘?%{l‘rhkf PEPFH Exanpl es
Conpounds of fornula (1) can form pharnmaceutically

acceptapl e acid addition salts. Exanples of such

phalindcloutth cspes) Hiekept apividedathescompoundy es dsfined above for use as
co : . I) with physiologically
Coﬁ%ggpgﬁgg%?ﬁgﬁgﬁagﬁﬁds, such as hydrochl oric acid,

sul phuric acid, sul phurous acid or phosphoric acid;

or Wth.orqgani ¢ acids, . as net hanesul ni c .acid, .
ot o e RB iR it FRmafin e 5 e LR dor s s herapeuti
tri fhiveEBestds Forhb Beatflehi dn@/oR pidphy hMFRE hhe@d&bibosis or asthma.

mal eic acid, tartaric acid, succinic acid or

salicylic acid. The term "pharnaceutically acceptable
sal s> : - Sy o) I
o e ShOL S B8 ROl tE R R 6 e dbove for the
sal frepanition df aselscantExsnpt ths tofrapputhasdbit groplnydactic treatment of diseases
_=alkahkﬁg, earIEgalﬁﬁline and ammoni um salts such as

e. gV Iy are apsociafed With ehyAs¢et hy| armoni unsal t. The term
"“pharnaceutically acceptable salts" also refers to
such salts. Acid addition salts as descri bed above
are preferred. "Optional"” or "optionally" means that
t he subsequently descri bed event or circunstance may
but need not occur, and that the description includes
I nstances where the event or circunstance occurs and
instances in which it does not., For exanple, "aryl
group optionally substituted with an al kyl group”
nmeans that the al kyl may but need not be present, and
the description includes situations where the aw
group is substituted with an al kyl group and




WD 20081043698PCT/ EP2007/ 060528 - 6 -
"Pharmaceutically acceptabl e excipient" neans an
exci pient that is useful ingpreparing a

phar maceuti cal conposition that is generally safe,
non-toxi ¢ and neither biologically nor otherw se
undesirabl e, and includes excipient that is
acceptable for veterinary use as well as human
pharmaceuti cal use. A "pharnmaceutically acceptable

BB TR SR PRARH LB L0 P e o o

GhopeatiiSardRadpela e vdtRus tifs 0%l ecddsafibeite imbmdaluierem
differ in the nature or sequence of bonding of their
atons or the arrangenent of their atoms in space are
- UBINEH “HaR &Pfo? “Ralbsﬁﬁﬁﬁssﬂﬁd?ﬁfe kb8 brbMinkhd i ipdine, with chlorine
arrangenen elr atons I n space are terne
%sﬁ@newﬁdwngﬁsﬁknﬁdere0|soners that are not mrror

I mages of one another are ternmed "di astereoners” and
those that are non-superinposable mrror inmages of
“each other are terned "enantioners". Wen a conmpound
has an asymmetric center, for exanple, if a carbon
atomis bonded to four different groups, a pair of
enantioners is possible. An enantioner can be
characteri zed by the absol ute configuration of its
asymmetric center and is described by the R~ and
S-sequencing rules of Cahn, Ingold and Prel og, or by
the manner in which the nolecule rotates the plane of
pol ari zed |ight and desi gnated as dextrorotatory or
|l evorotatory (i.e., as () or (-)-isoners
respectively). A chiral conmpound can exist as either

i ndividual enantioner or as a mxture thereof. A

m xture containing equal proportions of the
enantiomers is called a "racemc mxture". The
conmpounds of fornula (1) can possess one or nore
asymmetric centers. Unless indicated otherw se, the
description or naming of a particular conpound in the
specification and clains is intended to include both
i ndi vi dual enantioners and m xtures, racemc or

ot herwi se, thereof, as well as individual epiners and
m xture. thereof. The nmethods for the deternination of
"stereochem stry and the separation of stereoisoners
are well-known in the art (see discussion in Chapter
4 of "Advanced Organic Chem stry", 4th edition J.
March, John Wley and Sons, Ne,w York, 1992). Wile

t he broadest defmtion of this invention is described
before, the conpounds of fornula (1) having certain
radicals are preferred. In the conpounds-of formnula
(1), WD 2008/ 043698PCT/ EP2007/ 060528 (c)(d)(e)O

, hore preferably (a), (d), (e) or (f), further nore
preferably (a), (e) or (1), and especially (a) is
preferred.



In the conpounds of formula (1), R3 is preferably

Cl 6 alkyl, optionally substituted aryl, optionally

substituted heteroaryl, optionally substituted aryl

Cl1 6 alkyl or optionally substituted heteroaryl ClL 6
WOsioh8/0436980r e preferably R3 is Cl-6 alkyl, p “P20077060528

optionally substituted by one to three fluorine

atons, heteroaryl optionally substituted by one to

three fluorine atons, in which heteroaryl is a

monocydi ¢ aromatic radicat-of 5 or 6 ring atons,

containing one or two ring ni trogen atoms or phenyl

Cl_6 al k and R3 i g.especi.all hen
The teg oY » 9071 OF INORRTOn R o0 5 BREBY Bp* pbHPehsd fr srieht
chain rﬁ&ncﬁrﬁﬁi&kﬂkﬂ aﬁlcaﬁ hali® e to-s(}?értﬁmatdﬂysil éThﬁ)texPsR’mFﬁh:thd:rrexempl1ﬁed
whi c an re I ndepende e
by sudb}:ag{fﬁls s meihad F%?Gfprﬂgja y Oévé?py ’%/LFR? E gbu{yi)na: a?kyllsmore |
preferrd.kyl car bonyl, optionally substltuted arylcarbonyl,
optlonally substi t ut ed het er oaryl car bonyl, optionally

The te]ﬁlé &e&g %gﬁ]l%?% - y1F|s| J@F%&)&%H%d%ﬁt&l? &aljngz% Rﬁﬁénttﬁﬁgﬁd
indepetienitly floyrdithe geruporon€iting ol Iniqd bpdrovih ilﬁlogﬂﬂb n@np,r(éfseiﬂlw yformyl,

Cl6M%X9§bﬁn%%?£h?ﬁ§§%§a%gﬁ%P§: aFﬁiﬁmgﬁ'ron1 ISh%zgﬁaﬁhnggnd

mono-eoEiGtsiatigl s:mbsthyd:d@gem Thos tepn is ctbcrﬁxemala@q rsg@hyxﬁlcalsas}
Pt tonk HyExPiroBF Br S fo\thr

T
or diffea¢rit bylogeredtoDRare prnfewhd-ch R i s hydr ogen or acetyl.

Furt her nore preferably Rl is 2-ami noethyl,
The terf] &6 c%& 110 Sl dhtlor irPedndbinattd® with other groups, means a saturated

200 043698PCT/ EP2007/ 060528 8 -
monovp]gnﬁ-gyphq@mlmcnghogma Aigaleof Hype to seven ring ca.rbons, e.g., cyclopropyl,
(Wdobggﬁﬁ?% i no-2, 2- dlrnethylethyl nethyl i sopropyl

oxyethyl Especial'ly Ie i's nethyl

ey B PHTINE  T d

wheﬁmgh_ﬁgmnyhﬂqxl) R2, R2' and Rr are preferably
i ndependent|y hydrogen, hal ogen, C1_6 allcyl or Cl1_6

The i oA e AR T BRioh 88 9l B By R e cha o
branchad kgdromtbd‘ulreﬁdada k@RprisiFg ATt dieﬁmm Ipfrverfgenwatw §ix coBop ptoms,
ne hydrogen, and the other is

SUdlmhﬁﬁﬁﬁéj Qggﬁﬁmgy fluoro, methyl, ethyl or nethoxy.

Egpe0|ally two of R2, R2' and R2" are hydrogen, and
The tertth eczatahlemyl”salm@roge:nmbmaa@m withrothes BTOpPS, Mpgang pgraight-chain or

& Bt &A tripflel bonB 1Bk BE b Yo HY SHBELRoms, such

bnumh%gﬂgﬂH%?% %gg t on i %u@%tltated Cg 7 cycl oal kyl
asegfﬁ@ﬁwbﬁaﬂpyﬁéhbstltuted aryl, optionally substituted

C3.7 cycloalkyl C1_6 alkyl or optionally substituted

The terf ‘5d50 s Slkyrtn@ f¥dris WonBbr @@ﬁialaﬁ, chﬁjﬂg)@bi’&bhd& di¥uldnp €aturated

_ car bon ton1to |ch t are q#t ﬁE for@

ahphaﬁ@&wrzsﬁ% Py SEAHPQL] tt8t6éaf a‘f’“&i/ 05 PG PR e
preferably R4 is CL.6 alkyl, optionally substituted

The teréld %h’yIQralcﬁiétdr onadhyinstidastvith vthedgm@muyd, mEias ptekyllor aawaphthyl group,

| ogen or Cl-6 alkyl. Especially R4 is phenyl
Ind%mg%a&%ﬁﬁﬁ enyl, and R5 is nethyl. Preferred
compound of the invention is a conmpound of formula
The terfd ‘)hetewdinycllyl "} dohe ¢2cobibindtion with other groups, means non-aromatic mono-

or b1-q§c121c };] ctaﬁ ﬁf lthree(srqzt\yt (Q%’l?]ty fl{g%?&ﬁ?m anhﬁ&yéne%\f %9(15) Hflg litloﬁnfegﬁg%he?é}oatoms

ethyl) - acet am de, 3-Hydroxy- 4- nethyl - [(3-nethyl -

| Hindol-2-yl)-phenyl-nethyll

- 4- phenyl - cycl obut - 2- enone, 2-

[(3,5-D et hyl- 1H i ndol- 2- 34) - phenyl - net hyl ]

- 3- hydr oxy- 4- met hy1l- 4- phenyl - cycl Obut - 2- enone, 2-
[(3,6-D nmethyl-1H i ndol- 2- yl) phenyl - net hyl ] - 3- hydr ox
y-4-nethy1-4-pheny| cydobut - enone, 2-



N-{2- | 2-Hydroxy-3-nmethyl-4-oxo-3-phenyl - (ycl obut -
1- enyl) -phenyl-nethyl] -6-nethyl-
1Hi ndol- 3-yl nethyl|l -acetam de, WO
20081043698PCT/ EP2007/ 060528 - 9 - 2-
WO Hp®/B3@Bnet hyl- 1H-i ndol - 2- y1) - phenyl - met hy| PCBERRPAT Q528
y-4-met hyl - 4-p-tol yl -cydobut-2- enone, 2-
[(3,6-D methyl- 1H i ndol-2-y1l) - phenyl - et hyl ]
- 3- hydr oxy- 4- net hyl - 4- p-tol yl -cycl obut - 2- enone, 2-
R5- Fluor o- 3- et hyl - 1H-i nd®1- 2- y1) - phenyl - et hyl |
-3 hydr oxy- 4 nmet hyl - 4- p-t ol yl - cycl obut 2- enone, N-12-

seIectefé fropyAr G- S:gopmgwie g:s&dntggeﬁ from %0 @y@ﬁ SHRmpE éﬁ% ilSOIl’lS being
c. Phenyl-nethyll -6-methyl- |
Hi ndol- 3-yl nmethyl | -acetam de or N-12-

(2- Hydr oxy- 3- net hyl- 4- oxo- 3- p-t ol yl cl obut -1 -enyl).-
The tenphdrejdroarell means a m){mocychc or bicychc rad%al 0%)3{ to 12 ng atoms ax?mg at least

one aroxﬁa yéon@aﬂxﬂ%@&e B e By fihg l%té'fﬁitbﬁiss&éﬁ‘té%rﬁ@ OThed S, the

ou ds of t r esent |nve tion can r epar ed
remainfng LaBEPF BEing (. PRECHRNCPEITCYRERRIE 9 %&J@%F Iradical will be
Onané%ﬁﬁﬁé | bel ow. General Synthetic Procedures 1-1
) The conpounds of forrmula (1), whereinis(a)(, in 2

The term “optionally substituted aryl”, “optionally substituted heteroaryl”, “optionally
substituted heterocyclyl and “optionally substituted Cs.7 cycloalkyl” means, respectivély aryl,
heteroaryl, heterocyclyl and Cs.; cycloalkyl optionally substituted by one or more substituents
independently selected from the grbup consisting of halogen, nitro, cyano, amino, Cy.¢ alkyl, Cy-
alkenyl, C;.¢ alkynyl, hydroxy, Cis alkoxy, mono- or di- Cr. aIkyl substltuted 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 (1) 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 COOFH 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 méy 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.



which RI, R2, R’ and R2" are as defined before,) can

be prepared in accordance with the foll ow ng schene

1: WD 2008/ 043698PCT/ EP2007/ 060528 - 10 - Scheme 1

The coupling of a diketone Il (exists as an
WOQoSioMsHE i um of the keto and enol form, an BHTEER)YE60S28

'l and an aromatic conpound IV to the vinylogous

acid | can be effected in a solvent such as CH3CN or

an acid such as a carbonlc acid, e.g. formc acid or

preferably acetic acid at®a tenperature in the range

of 22 C - 100 C, preferably at 22C for 1 - 20 h.

" I n mhl R2' and. R2"

Pharmiseiscal oo PIERL R ) SCROrbIRLS S ene
pharmz]fc@bﬁc@l’%dﬁﬁbo%ﬁi'&ﬁ Aat2s generally safe, non-toxic and neither biologically nor
otherwise undesirable, and includes excipient that is acceptable for veterinary use as well as
human pharmaceutical use. A "pharmaceutically acceptable excipient" as used in the

specification and claims includes both one and more than one such excipient.

Compounds that have the same molecular Formula but differ int the nature or sequence of
bonding of their atoms or the arrangement of their atoms in space are termed "isomers.’ Isomers
that differ in the arrangement of their atoms in space are termed "stereoisomers”. Stereoisomers
that are not mirror images of one another are termed "diastercomers” and those that are non-
supenmposable mirror images of each other are termed ’ "enantiomiers”. When a compound has
an asymmetnc center, for example, if a carbon atom is bonded to four different groups, a pair of
enantiomers is possible. An enantiomer can be characterized by the absolute configuration of its
asymmetric center and is described by the R- and S- sequencmg rules of Cahn, Ingold and Prelog,
or by the manner in which the molecule rotates the pla.ne of polarized hght 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 asymmetrié 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 (D

having certain radicals are preferred.

In the compounds of formula (I),



WO 2008/ 043698PCT/ EP2007/ 060528 Schene 2 i sor,
wherein 122, R2, R2' and R2" are as defined before.
An aronmatic conmpound Ar |V such as 2-hal ogen
substituted naphthyl derivatives or benzothjg
WO d@sisatd ves can be lithiated at position 2 \ﬂ'quﬁ%{ﬁfoaoszs

al kyl lithiumreagent such as n-butyl lithiumin a
solvent |like e.g. ethyl ether or preferably
tetrahydrofurane at -100 Cto 60 C, preferably at -80

. C. The lithiated intermetdiate obtained can be reacted

with an aldehyde Il at - 80 Cto 22 Cto give the
al cohol V. The al cohol V may be reacted with the
di ketone Il in the pf%sence of a cq4bon|q$a0|d e.g. .

Rtetic acid or prefetab
.oI ek such as an g¥he

?lfluor aC|d in a
n-en aturel ge of 22 C
‘R preferably ati 22 Cgfor 1 - 20 h tR” afford the

ous acid I.
is is preferably (@) ,

N\ R .
| R’
V7
R
(d) ,
() , more preferably (a), (d), (¢) or (f), further more preferably (a),

(e) or (f), and especially (a) is preferred.

Iﬂthe, compounds of formula (I), R is preferably C, alkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted aryl C1.6 alkyl or optionally substituted
heteroaryl Ci alkyl, more preferably R? is Cy.¢ alkyl, phenyl optionally substituted by one to
three fluorine atoms, héteroaryl optionally s_ubstituted by one to three fluorine atoms, in which

heteroaryl is a monocydlic aromatic radical of 5 or 6 ring atoms, containing one or two ring

nitrogen atoms or phenyl Cy.¢ alkyl, and R’ is especially phenyl.

In the compounds of formula (1), R’ is preferably hydrogen, Ci6 alkyl, C1 alkoxy, —{Cos
alkylene)-NR'R”, in which R’ and R” are mdependenﬂy selected from the group consisting of
hydrogen, formyl, Ci6 a]kylcarbonyl optionally substituted arylcarbonyl optionally substituted
heteroarylcarbonyl, optionally substituted arylsulfonyl and optionally substituted
heteroarylsulfonyl or —{Co.s alkylene)-OR’; in which R’ is hydrogen or Cy.¢ alkylcarbonyl. More
preferably R is Cy.¢ alkyl, (Cz-6 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 ig 2-aminoethyl, 2-acetylaminoethyl, 2-(N-



WO 2008/ 043698PCT/ EP2007/ 060528 - 12 - Schene 3 R4
and R 5 are as defined before. An acid VI may be
converted to an acid chloride by standard net hods
usi ng oxalyl chloride or preferably thionylchlori
WO p@sigiNes t he acid chloride VI1. The acid chPSFﬁEgé""g/g?w"m

be reacted with ethoxy acetylene in the presence of a
base, such as an al kyl am ne, preferably
triethylamne in a solvent like an ether, preferably
diethyl ether at 0 C- 4¢C, preferably at 40 Cto
give the ethylester VIII. Hydrolysis of the
ethylester VII1] can be.effected,w ] al

formyl ey BrarFEh § oLgURaET o ARy gy B BB BT

hydroxRShyRNE§eiflly R' B¢ @b@ylablayetylemiasit Bfagetplnmingt2.0-dimethglgthyl or 2-
C

: ., preferably.. t122 Cto give the diketone Il. The
(N4b”§ﬂd¥ﬂ?%@ﬂﬂﬁngi ~of formula Il can be prepared
according to the following literature reference:

In the chipoandh, of Girakee(l), &7, lﬁi_an,d greprderplely {nslegendspigalyydrogen,
5(13 2343- 2346, i T focen, and the
halogeny, g‘l':,l 0{?,‘?_6 é;lé%xya ll\fhg%%r&%b@g?f b PIRPRAERT alehy@togen, an

NTer Ci y avail able. V) N?§£ 2 nd

other isdfydtdyen, mbpet, G« elbylpo thd slkoky. f irthar moraprgferebly two of K, R™ an
> fOoymercia v B8R, BleBRBEEH BYmehoxy. Especially

R are B TR h een mahory

two of Rh8Maed §2 .arclndregsnpndribe olger B oY HeEeD flUore s eyl pe

prepared, according to the following literature
' 19 i RaLERabMIHydcven, €, @ bikel, optichallMadbstituted Cs.7

hjﬂwc%ﬁ%ﬁﬁg%%gé%?ﬁggg?S),q%85-9¥y ).?%n Shéhaéﬁ¥gg or
cycloallgl,.optipnaliyanbstistiechatly ePUCHIHS SPW‘*‘%K_ YR B algﬂ’]i c
optiona% E\?%%ﬁh{té/d 4 Z%QM@Q oMedlhkd R kogehtrimivik the ABAI)qm to which they

. 897:904. | _ bl R o all
are attached, form optionally substituted Cs_7 cycloalkyl ring. More preferably R'1s Cig alkyl,
optionally substituted aryl or optionally substituted aryl Cy.6 alkyl, and R’ is halogen or Cy¢ alkyl.
Especially R* is phenyl or 4-methylphenyl, and R’ is methyl.

Preferred compouﬁd of the inverition is a compound of formula (T), which is

N-(2-{2-[(2-Hydroxy-3 —inethyi-4—oxo—3-pheny1~cyclobut— i-enyl)-phenyl-methyl]-6-methyl-1H-
* indol-3-yl}-1,1-dimethyl-ethyl)-acetamide,
3—Hydroxj'—4—methyl—2— [(3-methyl-1H-indol-2-y1) -phenyl-methyl]-4-phenyl-cyclobut-2-enone,

2-[(3,5-Dimethyl-1H-indol-2-y1) -phenyl—methyl] -3-hydroxy-4-methyl-4-phenyl-cyclobut-2-

enone,

2-[(3,6-Dimethyl- lH—mdbi-Z—yl)—phenyl-methyl] —3~hyﬂroxy—4—me}:hyl—zl-phenyl-cydobut-2—

enone,

2-[(5-Fluoro-3-methyl-1 H—indbl—Z—yl) -phenyl-methyl]-3 -hydroxy-4-methyl-4-phenyl-cyclobut-

2-enone,

N-{2-[ (2—Hydroxy—?)-methyl—tl—oxo—3~phenyl—cyclobut— L-enyl)-phenyl-methyl]-6-methyl-1H-
indol-3-ylmethyl}-acetamide,

3-Hydroxy-4-methyl-2- [(3-methyl-1H-indol—Z—yI)—phenyl~methy1}—4—p—tolyl-cyclobut—Z—enone,



4) Tsuchiya, Mchihiro et al., international patent
application, W8200032 (1982). 5)Hengartner, Us et
al ., Journal of Organic Chenistry (1979), 44(22),

] 3741-7. 6)Sonei, Msanori et al., Heterocycles

WO (08923698 33(1), 77-80. VO PCT/EP2007/0603528

20081043698PCT/ EP2007/ 060528 - 13 - VI) The starting
materials of formula VI are all comercially
avai |l abl e. As descri bed above, the conpounds of
formula (1) are active cofpounds and inhibit chymase.
These conpounds consequently prevent the activation

gi oten n, |, .Endot hel i TGED, Ll s SCE .
2-1(5,5 gr1edbri b Bt AT R B O By el gty g tobl-cyclobur-2
enone, Thronbin, FN, APO Al, 2. They therefore can be used
for the treatnent and/or prevention of allergic,

2-GegPufy PR S Ak D B PSR R Sp it orclobur-2

enone,di sease, critical Ilnb i schem a, vul nerable
at heroscl érotic plaque patients, unstable angina,
uor S5kl eag h@%& fzal gh&évun@étﬁyl}@m&aﬂowhaﬁethyl -4-p-tolyl-cyclobut-
pertro i'sch perfusion’injury, stroke,
Zenon&ardlonyopathy, resten03|s rheumatoid arthritis,
dlabetlc nephr opat hy, |rr|table Bowel Di sease,
N-{2- [@rﬂg di Iﬁ&%ﬂl -oRd-Bgy- @Mfcqabmausergnomnymnmmmmam 1H-
abe Prevention and/or treatnent of
indol-3aylmsthylicacetamidetrat ory or fibrotic di seases,
particul arly atherothronbosis or asthma, is the
N-{2-[ @tﬁ§%kf—d xh&HﬁC%ﬂbk@va—fEﬂ];& cytileutt i- ernfl)t—];bi&nﬁfmcthyldtiGSlmﬁlyl-lH-
: relate gggr ceut cal. conpositions conprising a
indol-3c s f ove and a pharnmaceutically
' acceptable ex0|p|ent. The invention |ikew se enbraces
~compounds as described above for use as
therapeutically active substances, especially as
t her ape aHﬂa@e BRLEKRA synthetic
The comRaMs (% ot e re%eéﬁlﬁ‘gg%%%(]%# 3&@’ | né)lpéaxmmt OF{/ and/ or Y
pnxxdﬁﬁbdcxnbaihekeases particularly as therapeutically
. active substances for the treatnment and/or
| l'ergy, asthma, peripheral arterial
Genera?g%ﬁé#%%?@é%fe critical Iinmb ischem.a, vul nerable
at herosclerotic plaque patients, unstable angina,
congestive heart failure, left yentricular
"~ hypertrophy, ischem a reperfusRon
"~ cardi onyopat hy, restenosis, B U R
di abeti c nephropathy, irritab Bowel » Di sea§g,
. Crohns' disease, atherothro S 'Elor burns/ ulers

in Di abet i on aIsoI?eI es tagat he use in
D 1%? 8’6‘@88“ fgumugyg% Vﬂbﬁgﬁabove for %Egg pre ar at i, g b
which Bl, RigRT, SR es as Gefinadebefaiey pLRR PEPAFRINGECOT BN e following
schemdf:0phyl actic treatment of allergic, inflanmmatory

and/or fibrotic diseases, particularly for the

t her apeuti c and/ or prophylactlc treatnent of allergy,

ast hma, peripheral arterial occlusive disease,

critical linb ischem a, vulnerable atherosclerotic

pl aque patients, unstable angina, congestive heart

failure, left ventricular hypertrophy, ischem a

reperfusion injury, stroke, cardi onyopathy,

restenosis, rheumatoid arthritis, diabetic WO

2008/ 043698PCT/ EP2007/ 060528

2




- 14 - nephropathy, irritable Bowel Disease, Crohns'
di sease, atherothronbosis and/or burns/ulcers in
Di abetes/ CU | Such nedi caments conprise a conpound as
wodewsgrsd9ed above. The invention al so rel at es PCO/EPR@7/060528
process and the internedi ates for manufacturing the
conpounds of fornmula (1) as well as the process for
manufacturing the internediates. The inhibition of
chymase by the conpounds-B¥- the present invention can
be déenbnstrated by the peptide substrate assay as
descri bed hereinafter. For_the chymase a substrate
was chosen containing the 2F"8%f ho aci d pepti de AAPF

as a standard substrate for chynmotrypsin |ike 3

co unds (succinyl - Al a- Al a- Pr o- Phe-r - am no- #0 i
met hysounmari nb _Lockhart BE, et alg, »sRECOMDIN Ar
hE st-gel | fchynmse: amri npr ovecmg-ro edr r

expf esshon in PiCHRi a pastoris and purificatigh o ot he
hi ghly active enzyne." Biotechnol Appl Biochem
publ jshed as |m]ﬁd| ate publycation 26 May 2004 s
rranuscrl pt BA20040074)). The pepti de was synt hesi zed
with a purity of 95% from Bachem Bubendorf,
Switzerland). Chymase pur Rfi ed f ogrm human skhn mast
cells was obtained from Calbiaegkem (Merck
Bi osci ences, San D ego Lgz USA). The
buffer was 0.15 M NaCl, Oye5MAris HCL , O.
(3- [(3-Chol am dopropyl) - Ul nmet higd" anmoni o] - 1Hpr opape
su| phonate), . 0, 1ng/ mlL Heparj,n (Hepa odi um Si gma, .
R, R* H&Sjrghﬁéielﬂﬁ? & belPFfal Al osa) (é)o 02mM A@QQP&J Bstrate, 1nM Wherein
R, R?, ChyndRE Jad aspidfifedbefdiae assay was perforned in 96-wel |

pl ates (Packard Optiplate), wth a 0.05m vol une at
The co{lﬁﬂ{g éfeanaﬁ{taﬁéjfle(emggxm & lﬁﬁf)ﬂlﬁﬂhto\f NBerd I Qﬁdl?ﬁrnw an aldehyde

tTal rate of increase in fluorescence

T andFuorrenehaceareindly ththe wpylegnus ﬁ}lderféme reé‘écted in a solvent such as

CH3€N7D@rﬂannéPf3u&E$%§1)é| EObITRE !a?idr Elgﬁ &s@ﬁ%’ fataanmt prfasthe tg&éttceacid at a
1on O acrl, 1N Or ounas
tempergfugc ‘P&Ei‘amgﬁ‘f 8?5%8: _rrﬁ? }pq’ Bgeifeﬁ%td% 3{22&? f% ?'ﬁ 5? e chymase

at roomtenperature in assay buffer w thout
AAPF-substrate. The assay was t hew' st arted b

AAPF-substrate. The | C50 val ues’q ] a2(:t|ve O R
conpounds of the present invent\ o dffigr abl y ambun z
N oabout 00 0 n especi al ly abom@2 50 to 1 n
O o g A PR 1 B s M or
008/ %13698PCT/ EP2007/ 060528 - 15 -
/4 R?
S o
(e) (, in which R', R%, R and R®" are as defined before,) can be prepared in

accordance with the following scheme 2:



Exanple 6 34 Exanple 10 25 Exanple 13 8 The

conpounds of fornmula (1) and/or their

pharmaceutically acceptable salts can be used as
woregivezaeent s, e.g. in the form of phar maceut PCAIEP2007/060528

preparations for enteral, parenteral or topica

adm ni stration. They can be adm ni stered, for

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

coated tabl ets, dragees,-Hard and soft gel ati ne

capsul es, solutions, enulsions or suspensions,

rectally, e.g. in the form of suppositories,

parenteral ly, e.g. in theS#8Mh%f injection solutions

or suspensions or infusion solutiagpns, or topically,

e.g. in the formof ointnents, creaxs or oils. Oal

admnistration is preferred. Th 4r ction of the ps

har maceut i cal preparatgsons can he/ eNfected i

%anner which wikl be fgniliar to any ﬁerson ski Ar

£iot he art by brlngunnghe descri bed conpound

formula | and/or their pharnmaceutical Ty accepRabl O

fplts, ogtionally in cqnbination with other I

t herapeutically val uabl e substances, into a gal enica

adm nistration formtogether with suitable,

non-toxic, inert, therapeutlcally gonpatlbl' sol i dzor

liquid carrier mat er i al eS|red usua

phar maceuti cal adjuvants. arri-e
g
hus; ﬁ%r exanple

are not only inorganic ca ials,
organic carrier materials.
| gct,ose, rn arch or derlv tives thereof Ic
3 4 5 >
R%R é%ﬁﬁﬁmﬂﬁﬁ? dhetores ALl ¢ s canﬂbe used®’as carrﬁ% ;and Ar
material s forR{abl e 8, coated tablets, dragees and
_hard gelatlnelxgp es. Suitable carrier materials
2gelﬁ'{ ? ¢a syles are, for exanple,
| vege fats and sem -solid and liquid
ol F§ (dependin ' the nature of the active
i ingredient no carriers m however , be requijr.ed
15 the case d soft gel ati n‘éfg B’s%ll’gs)R ag iRy ﬁ??%&f’?@%ﬁ%re
materials for the production of solutions and syrups
are, for exanple, water, polyols, sucrose, invert
sugar. Suitable carrier materials for injection

An arérﬁ!nﬁ'é ' D § albofv %ﬁ@ APLL.)- u{eﬁ‘v sﬁﬁsﬁﬁﬁ&i Sriapﬁ@llyb/QieﬁvauVes ‘or

cero veget abl e alls.

I
benzoﬂ#apléeneaiegwtafﬁs @dﬁd&hlﬁ@ﬁ.aégoeﬁ&@’ 2 f“%‘ih 0y gumﬂ A¢agpnfisuch as n-
butyt hﬂﬁuﬁ&ﬁ@%ﬁﬁ/@nﬂﬂde& Fg werEgherf (ﬁt;ﬁ’efam'dtlystemhyldtdfutaﬁe at -100 °C to 60 °C,

preferatj]g%]%l %(%8 ’%}Eéﬁ%]fi i.t abl e;.car

ﬁgteglrl%dlgfz yé ea%neél BL Ire%lct%d with,an taldehyde III at -
80 °C ta B2 °G yingimethiealcghgldbr i des, hydrogenated oils, WO
2008/ 043698PCT/ EP2007/ 060528 - 16 - |iquid waxes,

The aldoh8IUV Gn R eatfeﬁdtélf‘mtﬁ iQUdiRetbad 11yinahé pRMnZe ofh esBbsic acid, e.g. acetic

coI .and cel | ul.ose derivati
acid or prefgraggytnﬁuoro cetic acid in a solvent such asane er or pre ere%bly 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 L.

1) The starting materials of formula I may be prepared in accordance with the following

scheme 3;



Usual stabilizers, preservatives, wetting and
emul si fyi ng agents, consistency-i.nproving agents,
flavour-inproving agents, salts for varying the _
wOaesmticss pressure, buffer substances, sol ubi PCEEP07/060528
col orants and maski ng agents and anti oxi dants cone
into consideration as pharmaceutical adjuvants. The
dosage of the conpounds of forrmula (1) can vary
within wide limts dependiZng on the di sease to be
controlled, the age and the individual condition of
the patient and the npde of adm nistration, and wll,
of course, be fitted S8®MH2 individual requirenents
in each particular case. For adult patients a daily
dosage of about 1 to 1000 ng, especially about 1 to
. 300 ng, cgnes i nto consideration. ndi ng on
R severity the di sease and the precis
Cpitar+weeoki pre€DP pt cftP+s=t he—cowpou
R’ adn1n|stefed with one or several daig® sage units, R O
inl thS dosage units. The phar uti cal I
preparat|on conveni ently contain about™ 1-500 ng,
preferably 1-100 ng, of a compound of formula (I).
R* and R anepb defitedefont. | owi ng Exanpl es serve to illustrate
the present invention in nore det-Til They are,

An acid19V8¥8 be RdAberiedt@nAQdid hlbridd E $thisda8® ﬁféﬂldd@ u@.ﬁg oxalyl chloride or

et BEHTRSAR o30Sl G P LA b e v

ethoxy acettlalelienbe pidermt of wdsse st acnvlltyh amirieo pyaferaily ondtifdamine in a
solvent(l&g, ARLE) %&a@? %r%?ylte(ﬂlé'reaftlou‘)ﬁ Lo %a. r&etﬁblwat igh ~@3Y give the

| ution cease m xture was ef? ﬁl
ethyiesr@r WHSSHV@OB’Wé’ftth% ethzlester NHrGaaes ecw%.ve peidopg agneral acid,

preferabiy @kiichiowic tabigrin @.bkblv%htCﬁch @R an Ather, PRefarablyitetftGdrofurane at 0 °C -

o 0 f~the a hIor de VIl (30 nmol e) and
60 C%?%g&§~832 9%%ﬁ¥e i xane 60 mol e) in diethyl
ether (70 m) was added at 22 Ctriethylamne §50
The starting el)latawd farmivtey Mvaan denprepted ageordmg| gy the following literature

referendenperature for 20 h. The suspension was filtered,
t he fiItrate evaporated and the residue

chro ra Lic | h ylester WT.
D j %ﬁ%‘gggéﬂlﬁ 5%5%&8)6%1\6237‘%4%2%6& ure of the

ethylester VITl (2 nmole) and aqueous hydrochlorlc
V) The ptdrtimgsngterjalgoffpymila Iilerqdkg@mraerawﬁh@fa(l@) ?l) was

stirred at 22 C for 16 h. The m xture was evapor at ed

V) MR of Hige hRShA Q:oﬂ@fohh&ﬂ Gﬂﬁﬁhﬂlﬁéh \IWEQi’ﬂe aﬁhhiﬁfébtﬁiai}y available, or can be
et tate

prepar%%/laraﬁl E ;pglrsg{%agsugq Pg%ﬂeé\;gwo gea'ler émowledge ©The compounds of
formule v cnetledregpimded aceording o the faflovang literatlirk etferamces:| . '
General ocedure B: Pre aration of the alcohols V To
2)  Keeigiflabhd, oinein 8 Labyoveaanhbial &8 2dey)i xatg.ve (10
nnDIe) or a benzot hi ophene derivative (10 mvle) in
3) Yh@% 1Bfodr @&na., (Iih&i@.n Mo)irnad@Sof aCldedstat Sed®nCB: Organic Chemistry

|th 1, n mmol e) and
H‘cﬁPng ?P%éﬂ" gldbéal’p 3%&% %&9]0% h (in case of
t he benzot hi ophene derivatives stirring was conti nued
4)  Taiich?2, Kifthirowed], inyercamnaingténs apfi&a@)n, WH8200032 (i082).
was treated with a solution of the aldehyde Il (10
mol e) in tetrahydrofurane (20 m) and stirrin mas
5)  Hgogartnenddrsfebal. 3onrmilef Phganis khemstind 39 et R
saturated aqueous NHACl and -extracted with ethyl
6) - Samet Maanot @ aDr1d@sioeydlay e992WeBs( Of 7280.evapor at ed and
the resi due chromat ographed on silica to give the
al cohols V. General Procedure C. Coupling of a
di ketone Il an al dehyde Ill1 and an aronmatic conpound
such as an indole IV

|ld be—> R

y
Vi



A solution of the diketone Il (1 nmmole), the al dehyde
11 (1.3 nmmole) and the indole IV (1 mmle) in acetic
acid (4 M) was stirred at 22 C for 16 h. The
WO208#¢3%88 on was filtered and the resi due wasREHFERRWF060528

pentane. If no precipitaions occurred, the solution
was purified on preparative HPLC (RP-18, CH3CN H20,
gradient) to give the vinylogous acids |I. Genera
Procedure D: Coupling of-¥-di ketone Il and an al cohol
V A solution of the diketone 11 (0.2 mole) and the
al cohol V (0.2 mmole) in dichloronethane (2 m) was

VI) Tadeatlidgrmhitbtis opeahila vaardhll @mmeapledvaatde.sti rri ng
was continued at 22C for 6 h. The suspension was
evaporated and the resi due washed with n-pentane. |f

As desanibegh mbevepitteatongrounde of foenhulat (e aaictivd ompeawdpand fribakit chymase.

These c%ﬂ’n\;%(x?ﬁsago%tsé %nﬁughg\r&ﬁagéﬁitwg@g}y gﬁﬁﬁtegﬁﬁﬁ' %H&éthélﬂh TGFb, 111,

e vin S acl

SCF, cdﬂag@maezar{d(CEgHyldm@xyﬁ Botesrwiike ﬁrmnglﬁt Ry 1ARO g)de?- cThdy dbrrefore can
be use(i]fo]r tﬁmﬁ%lmﬁclﬁ? X4 op?)rr&ﬂat]lorp ofTBIepéﬁL %ﬁhérﬂglgjtor)?’ aldds tibltfl diseases,

_ ) - ace
such aQ@b&ygz;gbg:gpp}m@ag@@mQ@m@swe dgease, critipal Jinh gschemla, vulnerable

atheros8ieftic@ %Jla Lo gk‘ﬁ@ ’ﬁnstgblé gt NadnyREDE anakC rAGkd MRSventricular

conver 2-1 sobutyl-2-
hypertrﬁelmymd@;m@ bispaiesion 3oignpnerokspicardiprayopathy, BegHiesis rheumatoid

arthntlé\ﬁalageﬁ% ﬂe}ﬁ&%&ﬂ&}) 1rﬂita%1eAB§%lublééQse fCrohns’ disease, atherothrombosis
di net h 6- met hyl - 1H i ndo1- 3-y1) - et hyl ani ne (2

and/orhﬂ%ls@lcerﬁr@ Fléf'desé(éle{ordl ng to Lit. 2) and acetic

anhydride (2.2 nmmole) in dichloronmethane (3 nl) was

Prevenﬁcsrﬁ%ﬂsﬂor\/\ntﬁebtrﬁéﬂtebhydﬂa@melr(ﬂénﬂmmb@) ofnfibrotie dikeabes) eparticularly
s stirred, at 2 e m xture was washed

athero W%ﬁ@é@ﬂgnﬁﬁﬁﬁcﬂ{%ﬁ%mﬁl&%%lm the organic

| ayer was dried and evaporated to give
The imhnfidn fhetkifortdinplreRics Go phadnydcediidal coolyibsBiopd yerepignd a compound as

deﬁnedia%cet an gp%ar%agelﬂ%czﬁ icg’e ta%%l éégipie!é@ : 243.2 (EMH).

dgenéra

2- |sobuty1 2- met hyl - cydobutane 3-di one was reacted
The invgntitn bkewtsd dekbrpdes camgrounds as descrlbed above for use as therapeutically active

substanlélésL %spg 1%'1}; z!},e(%lg%ﬂm%cglﬁ' e?ﬁ{f@%%st%ﬁke's RolQlkz eatilen€iddybd préphylaxis of

e to

aﬂerglq exélany@nt@tsryar@mrs@mﬂy Tisgasip thFyculiriy,as thgrapatigaily acing gubstances
for the) tl’@d@l%@[y{l aﬂlﬁ&ﬁﬂdpﬁ?l’aﬂﬁtdﬂ%lﬂéf’gg 5&@1%31&,3?&%)116&1 glrtgﬂuﬁfﬁicﬂ)dkwe disease,

)-acetan1de as a pal e hrown so ?
critical (1111]\]41 pﬁ];[q_rmfa vulnerable atherosclerotic plaque patients, unstab e angina, congestive

heart failure, left ventricular hypertrophy, ischemia reperfusion injury, stroke, cardiomyopathy,
restenosis, theumatoid 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



Exanpl e 2

N-(2-12-1(3-Benzyl- 2- hydr oxy- 3- net hyl - 4- oxo- cycl obut -

| -enyl) - phenyl - met hyl | - 6- met hyl - 1Hi ndol- 3-y11-1, 1-di m
woapdsyd3@s hyl ) - acetam de WO PCT/EP2007/060528

2008/ 043698PCT/ EP2007/ 060528 - 19 - Usi ng general

procedure C, 2-benzyl-2-nethyl-cycl obutane-1, 3-di one

(Lit. 1) was reacted with benzal dehyde and N

[1, 1-di net hyl- 2- (6- net hydHlH i ndol- 3-y1l) -ethyl]

-acetamde (from Exanple 1.2) to give the title

conpound. as a red solid. M5: 519.5 ( Exanple 3
nephroma’rélz,_ 1{12‘(3]916 Bowel Disease, Crohns’ disease, atherothrombosis and/or burns/ulcers in

D1abett(s?Cl1:1|y@ﬁ&%ﬁ‘lﬁe@tﬂﬁ&hy&mﬂ?@%(h én@haﬂ&ks@ex@rt&a%mﬂe enyl)-p
henyl - rret hy11- 6- net hyl - 114-

The m\lﬁgﬁglgl éllPo é}a&i’s&a ]ﬁ'liieg[l)ggsg Xnd &t I;ther)Jmf,'acfl(1:e1%:-t:safgrll' r%gnuéi{:stungg the compoﬁnds

of formAddW@} kel l2rs peprptese fog nfhutaneng e dicomediales.t . 1) was
reacted wth benzal dehyde and N 1 ,1-dinethyl-2-
The ml&)@(fgﬁ%}o&%ﬁﬁ%g& bgdt%e com gmcf tq?)ﬂ\e ]cyresen? 11"1V(§"11§l lon gan l())ef demonstrated by
the pepyidk bubwtrsielabsely ad\&scﬁﬂ:ﬁ Woreijdite-11 ). Exanple 4
N-(2-12-[(2- Hydroxy 3-nmet hyl- 4- oxo- 3-p-tolyl-cycl obut

For the’ cﬂyxﬁg%é]a)suﬁgﬁ%’ was < a dJon@au{[ﬁé el rhEhodad P@;rﬁﬁk}AAlPF(]fw‘y standard

4.1 Using general procedure
substragg, foﬁelpzmmfyplsm pike pompomcmsmtcuwaJ@e‘\dwé’méhe{[?}ammO—4—

R S LR S
proced@ﬂed@ﬂ!ipfe@mﬁ} in2Piblgik pydtods M@rﬂca‘[ﬁﬂﬁdf@h&ﬁ@lﬂ? adtj i3 -edlinone”
Biotechhol3 Apng’%chem publghed 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 Na(l, (}.05M, Tris
HCI, 0.05% CHAPS (3-[({3-Cholamidopropyl)-dimethylammonio}-1-propane sulphonate),
0.1mg/ml Heparin (Heparin sodium, Sigma, porcine intestinal mucosa), 0.02mM AAPE-
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 temperatire 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 [C50({nM)

Example 3 27




benzal dehyde and N
[1, 1-di nethyl-2-(6-nethyl-1Hindol-3-yl) -ethyl]
-acetam de (from Exanple 1.2) to give N-(2-{2- :
WO[20(8/043688 oxy- 3- met hy1- 4- oxo- 3-p-tol yl -cydobuit’CI/F@?fﬂi’i’}"ifﬁ28
phenyl - WD 2008/ 043698PCT/ EP2007/ 060528 - 20 -
nmet hyl ] - 6-net hy
-1H i ndol-3-yl11l-1, 1-di mret hyl -et hyl )-acetam de as a
pale yellow solid. M5 51895 (EMH -). Exanple 5
N-[2-(2-¢
3:-(4-Chl oro-pheny1) - 2- hydr oxy- 3- net hyl - 4- oxo- cycl obu
Exaniplefl | - phery! -Het hy| 1 - 6- g g
met hyl- 1H i ndgl- 3-y1) -1, 1-di met hyl - et hyThacet am de
Qxa}n 1880 Ng gener aps pro,edure A,
4p chl or o- phenyl ) - prppi oni c acid was converted to
9 141 chl oro-pheny ) - 24 et hyl - cydobut ane- 1, 3- di one,
#itd as a|browh oi|. M5 206.9 ( [M1-1] -). 5.2.
Usi-ng general |procedure C,
2- (4-chl or o- phenyl ) - 2- et hyl - cydobut ane- 1, 3-di one was
reacted wi th benzal dehyde and

The . com&logpam %ge Yalkﬁé&glomg}l/ %E%J;I%E{(Zglgf? Rgn%éta?%l‘%ﬂltg can be used as

medlca[‘lﬁn(séle]ghinoﬂhe {pine Ilzblarmahm@b@@wmlhyfpr gnterab -peyeniesior topical
Yy

iy 5150 B0, P W ek 3 g gt s
coated E’;Qgets, @@gﬁeﬁ] ha)rd andaspll pel@ine capsules, solutlons, emulswns or suspensions,

rectally3 rrg'ylﬁl Eﬁf&‘% Epgd;»}%s&%%kg, a@%-}aeﬂl}]}fé% inn@e Yortn ¥ hjdRAEN¥blutions or
usion SOlllthl’lS, ot topically, e.g. in the form of ointments, creams or oils. Oral

suspensmns or m

administration is preferred.

The production of the pharmaceutical preparations can be effected in a manner which will be
familiar to any person skﬂi;:d 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 togéther with suitable, non-toxic, inert,
therapeutically compatible solid or liquid catrier 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, dragéés 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,



Usi ng general procedure C,

2- nmet hyl - 2- phenyl - cycl obut ane- 1, 3-dione (Lit. 1) was

reacted with benzal dehyde and 3-nmethyl-1Hindole to
wOghesH4sdse title conpound as a col orless sol i @CTNB2007/660528

392.3 QM HD. WO 2008/ 043698PCT/ EP2007/ 060528 -21 -

Exanple 7 2- [(3,5-Di nethyblHindol-2-yl)-phenyhne

“hyl ] - 3- hydroxy- 4- et hyb4- phenybcycl obut - 2- enone
Usi ng general procedure €6-
2- met hyl - 2- phenyl cycl obut ane-1, 3-dione (Lit. 1) was

reacted with henzal dehyde and. 3, 5- dol e
liquid wexes, hayid rerafiine Iamd fauﬁfﬂaéwéle}fpéfeﬁgs 39 Ygﬁefé%rg vegls and cellulose
derwaﬁs,@gld M5: 406.5 GVH ). Exanple 8 2-

[(3,6-D nmethyblHindol-2-yl)- phenyhrret hyl ] - 3- hydroxy-

Usual S70 e, Hcoeh A G ko b LS S T B G n s POl Rgving agents,

flavour(improviny agﬂﬁs sdadbethrving hhdesiaaddebysde:, daffer substances, solubilizers,
0 L1t

colorarg% rﬂ}gl meLh b%gl:%lgrg?c} ggémg%zﬂt% e i%%go%?cfe[rﬁolg'[)as pharmaceutical
adjuvatixanpl e 9

The dosage-of the compounds of formula (I) can vary within wide limits depending on the
disease to be controlled, the age and the individual condition of the patient and the mode of
administration, and rwﬂl, of course, be fitted to the individual requirements in each particular
case. For adult patients a daily dosage of about 1 to 1000 mg, especially about 1 to 300 mg, comes
into consideration. Depending on severity of the disease and the precise pharmacokinetic profile
the compound could be administered with one or several daily dosage units, e.g. in 1 to 3 dosage

units.

The pharmaceutical preparations conveniently contain about 1-500 mg, preferably 1-100 mg, of

a compound of formula (I).

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 IT

Al. A mixture of the acid VI (30 mmiole) 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.



2- [(5-Fluoro-3-nethyl-1Hindol-2-yl)-phenybnet hyl ]

- 3- hydr oxy- 4- net hy1- 4- phenybcycl obut 2- enone WO

2008/ 043698PCT/ EP2007/ 060528 - 22 - Using %eneral
WORMSHEWHs e C, 2- et hyl - 2- phenyl cycl obut ane- 1PET/EPHIHEV60528

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

5-fluoro-3-nethyl-1Hindole to give the title

conmpound as a colorless solid.. Ms: 410.3 G\ 1-1] ).

Exanpl e 10 -17 - .

N-{2.-{(2-Hydrcury- 3-net hyI 4- oxo- 3- phenyl - cycl obut - |

A3. A%{rg%ﬁgeu(gth tﬁi%thzlrensat%h%hk ég FTHP?%%LE&% y(;{urégl%]ﬁy%}a/chﬁ}ch%{dl (_2"51%, 1.5 ml)

in tetraﬁycﬁﬁbﬁmﬁhe CHulhwle! girdd eacbaCdehysla. (TOLeQﬁu(gl,re lwiat evepprdted and the

at 22 dr axyl am

resicuciRy i 06 BTG (0 B Kot Urh WSBE B (6 Ry e organic layer
was driedévapb@tadi mﬂuhmmspheﬁrcermicano givhithe iletariedt.ur e was

evaporated and the residue triturated with water and
Ji1) and dried to give
- TH ~ dehyde oxine (0.96 g) as a
plnk SO|Id VE: 175 3 !I\/Hrl 1]1+). 10.2. To a m xture
To a sabitic nkt Bylirompiiphdleilenclesiwetive d8Mypeied 2l abepmisigphgne derivative

' 7.6) n 3

20 o Bt 08T g0 ESRb it (1.6 M o
hexanepblr minone). anfitéirsnspeneingrughat 78 °Cdpel ha(ﬁblﬂﬁtﬁﬁ af the benzothiophene
derivatifk\)réé LdrBhE vy %Bﬁlﬁﬁlegdat obhe f(ﬁi%lw‘é&‘q) ViRelimaid 178 @edThe mixture was

tween®aqueous NH3 (1% and et yI ac

treated oyigah palutiony ef thaaklelydeddl GfdmEwip ap &tt@é‘:’dfeﬁtrﬂ? (gPyal) and stirring
was coﬁ{ulﬁ% for (- miyet Ayl- 14111”0.'11‘@(3'&9:35 eﬁ%ﬁe’d”ﬁftmékﬁmt&? a@t&o@s NH,Cl and

| ow sem solid To a solution of

extraciad. (vethw@flwwc e} ndl(-is‘f grgﬂe[l}a A@éf@hwaa el Epeporatey qnd the residuc

-chroma‘i‘%ﬁ%l%wﬁ%ﬂl&a?@ gitéthi¥alcongis vadded acetic anhydride
m) and pyridine (0.13 m) and stirring was

as an nﬂﬂli v
A solution of the diketone IT (1 mmole), the aldehyde III (1:3 nunole) and the indole IV (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, CH;CN/H,O, 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, CH;CN/H,O, gradient) to give the

vinylogous acids 1.

Example 1
N-(2-{2-[(2-Hydroxy-3-isobutyl-3-methyl-4-0xo-cyclobut-1-enyl)-phenyl-methyl]-6-methyl-
1H-indol-3-yl}-1,1-dimethyl-ethyl)-acetamide '



WD 20081043698PCT/ EP2007/ 060528 - 23 - evapor at ed.
The residue was chronat ographed on silica using
di chl or onet hane/ net hanol (70:1) to give

WOIRE@4p88 hyl - 1H-i ndol- 3-yl met hyl ) - acet am de RET/EP2007/060528
colorless foam (0.15 g). MS: 203.1 ([M+11]+). 10.4.
Usi ng general procedure C
2- met hyl - 2- phenyl - cycl obut ane-1, 3-dione (Lit. 1) was
reacted w th benzal dehydeltand
N- (6- met hyl - 1Hi ndol- 3-yl net hyl ) -acetam de to give
N-{ 2-
[ (2- hydr oxy3- net hyl- 4- oxo- hequE?yclobut-l-enyl)
- phenyl - et hyl |
- 6-nmet hyl- 1H i ndol- 3- yhaet y1 | at&t am de as a pale red
solid. Ms: 463.4 ([M-Fl] ~—~Exanpl e 11
3- Hydr oxy- 4- net hyl - r | i ndol-2-yl)- phenyl
-nmethyl | -4-p-tolyl-c ‘ e Using genera
procedure C, 2-nethyl-2-p- tonI cycl obut ane- 1, 3-di one
(fron1Exaane 4.1) was reacted wth benzaldehyde and

T, t 1 Cl -
1.1, ”%rf%%é 311 dcl&g;%% HO1- @iﬁﬁ’eﬁl}l(l 'f))%ntfahék% QW%H%@:E@ 2-isobutyl-2

meﬂlﬂ{%@%“@%@%*@%?b@%é@ Qbm%éﬁ%wﬁ:&t{%}ﬁl B- hydr ox

12, W iyt 1 f-dinb@livi 16 Ili-ﬁmd%flg% ethyl¥bhine (2 mmole prepared
2008/ 043698PCT/ EP200 /060 28 - Usi ng gener al

cord e diopk e sosatiylo (11 v CpAiEN O aed damiess treated

with teiefth adRIrgolé) dnd M@Snﬁcﬁﬁ@tvﬁﬁi stirédatdoezalsd gl em@ﬁimcmre was
washedg it %g:glt.l n }dé&%@{rr&qz? l gl(l\boﬂ}ed)rgawtgola%é\éveagtd%gﬁ %4:‘14 evaporated to give

N~[I,1—dimethyl 2-(6-methyl-1H-indol-3-vl)-ethyl]-acetamide as a brownish solid. MS 243.2
(IM-H]).

1.3.  Using general procedure C, 2-isobutyl-2-methyl-cyclobutane-1,3-dione was reacted with
benzaldehyde and N-[I,1-dimethyl-2-(6-methyl-1H-indol-3-yl)-ethyl]-acetamide to give N-(2-
{2- (2—hydr0xy—3—isobutyl%—methyl—él-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

)
i




Exanpl e 13 2-

[(3,6-D nmethyl-1H i ndol-2-yl)-phenyl - net hyli-3-hydrox

y-4-net hyl - 4-p-tol yl -cydobut - 2- enone Usi ng gener al
wWOopRMsHeds e C, 2- net hyl - 2- p-t ol yl - cycl obut ane PCTEPHOFH A28

(from Exanple 4.1) was reacted with benzal dehyde and

3,6-dinmethyl-1Hindole (Lit. 4) to give the title

conmpound as a colorless solid. Ms: 420.5 GMH )

Exanpl e 14 2- -19-

R5 FI uoro 3 met hyl 1H-i ndol-2-y1) - phenyl - met hyl | - 3- hy

Using %g 8}’0(:5 éii@r J—%lethﬁ/ tfc%utanenloy %lmne (iztgl) was reacted with
benzalcﬁehﬁ&i hydndz AN Dh;dw@%l@iﬁbi%&:i&hﬂ  131-tHdohe-y{ ) eyl -Bxaarpide  (from
ac Wi t enz
Bramplg 1) 45 75 BT PO Rbicd OB éﬁfseﬁ?ﬁé YR )
conmpound as a red solid. Ms: 424.5 ([MHL1L. WO

E %08/ 043698PCT/ EP2007/ 060528 - 25 - Exanple 15
XAMPR-1 2- [ ( 2- Hydr oxy- 3- met hy1- 4- oxo- 3- p-t ol yl - cycl obut -

N-(2- {ﬂf(erﬂﬁromw&thﬂel oytl-3-phehyilegddb@d- 1-enyl)-phenyl-methyl]-6- methyl—lH—
t h&/ ace de
indol-3- l! i ethyl-¢ —acetam1de

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



Usi ng general procedure C
2-nmet hyl - 2-p-tol yl -cydobut ane- 1, 3-di one (from Exanpl e
4.1) was reacted with benzal dehyde and
WON0(sIH369do1- 3-yl met hyl ) -acetam de (Lit. 6) tPETHP2E07/060528
the title conmpound as an off-white solid. Ms: 463.4
([ MHD. Exanple 16 N-{6-Chloro-2-
(2- hydr oxy- 3- net hyl - 4- oxo- 3-p-tol yl -cycl obut- 1
-enyl) - phenyl - et hyl ] - 1HE(hdol- 3-yl nmet hyl | - acet am de
: Cr Using general procedure C
_ %%nethyf-zip-tolyl-cyqlobutaneLl,B-dLone (from .
methylg meihil- liAyindel - Hed dr St wthybracatagidsy g aaple yellow solid.  MS:
519.5 (Nv(E3iehl or o- 1Hi ndol- 3-yl net hyl ) - acet ami de (prepared
rom C(6-chl oro-1Hindol-3-y1)-nethyl am ne by
acyl ation according to Exanple 1.2) to give the title
conmpound as an off-white solid. Ms: 497.3 ([M1-if).
Examplecanpl e 17

- - r OX¥ -3 Nt hy1- 4-0x0- 3- p-t =C but-1.-e
N e R g PR B e et eyt -6
methylaiH-dbed o \AGF1 200 814 B D &REI/dcbtaMided 060528 - 26 -  Usi ng
general procedure C
2-met hyl - 2-p-tol yl -cycl obut ane-1, 3-di one (from
Exanple 4.1) was reacted w ] dehyde and
N—(7-nethy|-1FLindoI-3-yInelﬁyl)-.cetanide (prepared
from7- nethyl-1Hindgl e«e3-car bdl dehyde according to
Exanpl e 10.1-10. 3)“ 'Vﬁi ef%t | e conpound as  an
of f-white solid. Ms: <&77 )2 @ ). Exanple 18
N-12-
[ (2- Hydr oxy- 3- net hy1-4- oxo- 3-p-tol yl -cycl obut-1-enyl)
- phenyl - net hyl ] - 6- net hyl - 1Hi ndol- 3-yl net hyl | - acet am d
5.1. UBing general procedure A, 2-(4-chloro-phenyl)-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 vellow
solid. MS: 539.5 (|[M-H]"). '

Example 6
3-Hydroxy-4-methyl-2-[(3-methyl-1H-indol-2-y1}-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-methy1—lH3ndole to give the title compound as a colorless solid. MS: 392.3
(IM-HJ).



Usi ng general procedure C
2-nmet hyl - 2-p-tolyl-cycl obutane-1, 3-di one (from
Exanpl e 4.1) was reacted w th benzal dehyde and
woNe(se4ae8hy 1- 1H i ndol- 3-yl nmet hyl ) - acet ami de (Pkmnmouwoﬁoszs
Exanple 10.3) to give the title conmpound. as a pale
red solid. M5: 477.3 GWH1-). Exanple 19
N-{2-[(2-Hydroxy-3-nmethyl-4-oxo-3-p-tolyl-cyclobut-1-
enyl) - phenyl - net hyl ] - 6- neg2hyl - 1H ndol- 3-yl met hyl | - N-m
et hyl -formam de WO 2008/ 043698PCT/ EP2007/ 060528 - 27
- 19.1. To a suspension of
Exmndﬁ%ethyl 1H i ndol e- 3- car bal dehyde (0.96 g, Lit. in
2-[(3, sn@inlfan,qlm illﬁionhm)wa&n@ﬁﬂﬁﬁwﬂts BPdrbxR45hdthylacpRln gyitcﬁclobut 2-
nd a soluti'on of "met hyl'am nhe in tetrahydro urane
enone(2 Nl 12.0 mM). After stlrrlng for 1 h, sodium
cyanobor ohydride (0.76 g) was added in 5 portions and
stirring was continued for 2.h. The m xture was
evaporated and the residue
aqueous hydrochloric ambd I" N); and-di chl or orret hane.
The pH of the aqueaod ) d
sodi um hydr oxi de f old.0
di chl or onet hane. The or
evaporated to give crude
nmet hyl - (6- et hyl - 1H i ndol- 3-yl met hyl )- am ne. 19. 2.
Using Faew! podcadure i, @Fmethyda-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted with
. . ' 7 .
benzalcr:gfr;l g%gdgﬁ? ??fl{{xifl lﬁliﬁcglﬁé)@ﬁt'.g 3}’5{%@'&%&!&: ?gg?%rgé?%rtﬁ]h@s%_loﬂess solid.
MS: 408 (H@I% 25 m) and 4-ni trophenyl formate (90 ngy) and
stirring was continued for 3 h. The nbcture was
diluted with nmethanol and acetic acid evaporated and
the resi due was chronmat ographed on silica using
Example-thept ane/ AcOEt (1:1) to give

I - n - I r JTRIT
(56 DR Bl 25 ke L OB 5B e R R PR 2
enone procedure C, 2-nethyl -2-p-tol ybcycl obut ane-1, 3-di one
(from Exanple 4.1) was reacted with benzal dehyde and
N- et hyl - N- (6- net hyl- 1H i ndgl- 3-ylnet hyl ) -for mam de
to give the title conpound ared solid. Ms: 476.6
UM F11). Exanple 20
3- Hydr oxy- 4- net hyl - 3 2-yl - phenyl - nethyl) 4
- phenyl - cydobut - 2- e 2 I\

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



- 28 - 20.1. Using general procedure B,
.2-bronmonapht hal ene was reacted w th benzal dehyde to
gi ve napht hal en- 2-yl - phenyl - met hanol as a col orl ess
wos0bd/@36920. 2. Usi ng general procedure D, PCT/EP2007/060528
2- et hyl - 2- phenyl - cydobut ane- 1, 3-dione (Lit. 1) was
reacted with naphthal en-2-yl - phenyl - net hanol to give
the title conmpound as a colorless solid. Ms: 389.5
([M1-11-). Exanple 21 3-Bydroxy-2-
[ (6- met hoxy- napht hal en- 2-y1) - phenyl - et hyl | - 4- net hyl -
4- phenyl - cydobut - 2- enone 21.1. Using general :
procedure B, 2-brono-6-net floXy- napht hal ene was
reacted with benzal dehyde 1 [
( 6- met hoxy- napht hal en
colorless solid. 21
2- et hyl - 2- phenyl -
reacted with
(6 met hoxy- napht hal en- 2-y1) - phenyl - net hanol to give
Using %e[nﬂ b%_c%c%lure@%%@?fg%apﬁlc%égc&lgg Stgl?eo l?:gd'ionws(l,itél})gwgs reacted with
benzalddhy«bqahuiﬁ Bupto-primeathfl- Ik irrlole tcBglivnyt]remt},c -apmpetthy las 4-cplveless solid.

MS: 416)3 Lpbut 2- enone WO
04 698PCT/ EP2007/ 060528 - 29 -

- met hanol as a
procedure D,

Example 10
N-{2-[(2-Hydroxy-3-methyl-4-0x0-3-phenyl-cyclobut-1-enyl)-phenyl-methyl]-6-methyl-1H-
indol-3-ylmethyl}-acetamide

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 ;0
{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 m}) 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



22.1. Using general procedure B, benzo[blthi ophene
was reacted with benzal dehyde to give
benzo[ bl t hi ophen- 2-yl - phenyl - net hanol as a col orl ess
WO0bs/0d36985; 223. 1 ([ MFH-H2Q +). 22. 2. Usi ng pgarEmed7/060528
procedure D, 2-nethyl-2-phenyl -cycl obut ane-1, 3-di one
(Lit. 1) was reacted with
benzo[ b[ t hi ophen- 2-yl - phenyl - net hanol to give the
title conpound as a col orPess solid. Ms: 395.3
([MH). Example 23 2- [(3,5-D rnethyl-benzo
[ b] t hi ophen-2-y1) - phenyl - net hyl ]
evaporatdd N'YHE R¥Mud waB i hntgpRey be ¥k o bithe dxBBRAEethAx%/thethanol (70:1)

. 0 I, , .
to give N0 R) R nBhO TR Sarramidsess sottesedoam (RIS 9 MS: 205
(IM+Hjehzal dehyde to give
(3, 5-di net hyl - benzo[ b] t hi ophen- 2-y1) - phenyl - net hanol
10.4. 1BhgBeehBhaPhloaRirod 2-Y&hy2h phéhyl-EMEHERRLT 3-8Rn (L¥SHNGhs reacted

.. . general procedure D ) S ]
with bﬂzu?r‘\a@hwi? bod Eh&wt-hwéHdBé?Ia?ﬁélm'éﬂgﬂhﬁf&F?@ﬂ@m give N-12gl¢2-hydroxy-
3-methybéoked »Miehhl—cyglob ut-1-enyl) —_phenyl—mcg:hyl]l—f—m?]thyl— ll H—inc%otl]ﬁ -ylrlnethyl}—
5= di . Z Qphen- 2-y1) - phenyl - net hano
‘?“"'e“‘mf‘% ag?‘@%lg?‘%%%?ﬁug%g%%m%g a colorless solid. M
423.5 ([1\4-FID. Exanple 24 3-Hydroxy-4-nethyl-2- |
(3-net hyl -benzo [b] thiophen-2-y1l) -phenyl-nethyl]
- 4- phenyl - cydobut 2- enone WD
Exampledds/ 043698PCT/ EP2007/ 060528 - 30 - 24.1. Using
3-Hyd9enalmithPl 2@ dHERyIB H3n 88 yh-phend endtf 1 BipOld REREINRR-2-enone
reacted with benzal dehyde to give '
(3-net hyl - benzo[ bl t hi ophen-2-yl)-phenyl - net hanol as a
pal e yell ow soild. Ms: 236. @ MrH- H20] +) .

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-

€none




24.2. Using general procedure D
2- nmet hyl - 2- phenyl - cycl obut ane- 1, 3-dione (Lit. 1) was
reacted with _ ,
woO(2809ni4vg| - benzo[ b] t hi ophen-2-yl) - phenyl - net hanalp26@060528
give the title conmpound as a colorless solid. Ms:
409.5 ([MH). Exanple 25 2- R5-Fl uoro-3-nethyl-benzo
[ b] thiophen-2-yl)-phenyl-nmethyl] -3-hydroxy-4-m
et hyl- 4- phenyl cydobut - 2-emon e 25.1. Using general
procedure B, 5-fluoro-3-nethyl-benzo[b]thi ophene was
react ed Mﬁth benzal dehyde to give
Using g@etdl poewderfat hplethybAzofdyltdycloptiene-2 3ydidnep tfeomy |IExpmple 4.1) was
reactedaﬁﬁll) b@&zaﬁieﬂ% Car¥ied %%anthtl II—&@nd&g’ ?Lﬂ’:)’ 3§ [t(l)\/l+ Hé HeOdde compound as a

. 2. Using general proc
CdOﬂeﬁﬁﬁb@hyﬁ-ﬁHﬁh@h&Fidydobutane 1, 3 dione (Lit. 1) was
reacted with
(5-fluoro-3-nethyl -benzo[ bl t hi ophen-2-y1) -phenyl -neth
E %g%l to give the tide conpound as a col orless solid.
¥amp 427.5 ([M1-11 ). Exanple 26
2-[(3,6 ity d X ¥-firdeBL R t?enﬂzléﬁen?t] B hy di6 Rz @ nhdohylidp- tolyl—cyclobut 2-
ophen-2-y1) -phen nmet h 4- phenyl - cydobut 2- en one
€none \wn 2008/ 043698PCT/ EP2007/ 060528 - 31 - 26.1. Using
general procedure B, 5-nethyl-benzo[b] thlophene was
reacted with benzal dehyde tQ ve
(5- net hyl - benzol b] t hi ophen- 2-y1) - phenyl - net hanol as a
colorless solid. Ms: 237wl ( J MHFI - H201+). 26. 2.
Usi ng general procedy
2- et hyl - 2- phenyl -
reacted wth
(5- et hyl - benzo[ b] t hi ophen- 2-y1) - phenyl - met hanol to
give the title conpound as a colorless solid. Ms
Using gt88raB pfd¥kdie 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]").

hone (Lit. 1) was

Example 14
2—[(5—F1u0ro—3—methyl—1H—indol—2—yl)—phenyl—methyl]-3-hydroxy—4—methy1—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: 4245 ([M-HJ}).



Exanpl e 27 3- Fydroxy 4- et hyl -2- [(6-m et hyl - benzo

[13] o
t hi ophen- 2-y1) - phenyl - et hyl i - 4- phenyl - cycl obut 2- enon
WOg0082236P8 Usi ng general procedure B, PCT/EP2007/060528

6- met hyl - benzo[ b] t hi ophene was reacted wth
benzal dehyde to give
(6-nmet hyl - benzo[ b] t hi ophen-2-y1) - phenyl - net hanol as
an off-white solid. Ms: 236.9 ( [ MtHH2Q ). 27.2.
Usi ng general procedure D
net hyl - 2- phenyl - cycl obut ane-1, 3-dione (Lit. 1) was
Exam ee‘af’ct ed with
N-{2-[ (CH @Ry B-han7of-Bkd- blpowm%ya.am&)r @&’5@)3}5!1 ﬁ-gﬂ'-lﬁli’ndol 3-
ve the title conpound as a pale yellow soli
Yhnmhﬁ&é”ﬁ“%T@ﬂlﬂ ). Exanple A Filmcoated tablets
containing the follow ng ingredients can be
manuf actured in a conventio ner: Ingredients
i

Per tabl et Ker nel :

Using general procedure C, 2-methyl-2-p-tolyl-cyclobutane-1,3-dione (from Example 4.1) was
reacted with benzaldehyde and N-(1H-indol-3-ylmethyl)-acetamide (Lit. 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-ch10ro~1H~ind01—3—yimethyl)—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-ylmethylj-acetamide



Compound of formula (1) 10.0 ng 200.0 ng WO
2008/ 043698PCT/ EP2007/ 060528 - 32 - Mcrocrystalline
cellulose 23.5 ng 43.5 ny Lactose hydrous 60.0 ny

WO 20090045698 PCT/EP2007/060528

-26-

Using general procedure C, 2-methyl-2-p-tolyl-cyclobutane-1,3-dione (from Example 4.1) was
reacted with benzaldehyde and N-(7-methyl-1H-indol-3-ylmethyl)-acetamide (prepared from 7-
methyl-1H-indole-3-carbaldehyde according to Example 10.1-10.3) to give the title compound as
an off-white solid. MS: 477.4 ([M-H]).

Example 18
N-{2-[(2-Hydroxy-3-methyl-4-oxo-3-p-tolyl-cyclobut-1-enyl)-phenyl-methyl|-6-methyl- 1 H-
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-oxo-3-p-tolyl-cyclobut-1-enyl)-phenyl-methyl]-6-methyl-1H-
indol-3-ylmethyl}-N-methyl-formamide



Povi done K30 12.5 ng 15.0 ng Sodium starch gl ycol ate
12.5 ng 17.0 ng Magnesium stearate 1.5 ng 4.5 ny
(Kernel Weight) 120.0 ng 350.0 ng Fil m Coat:

WO 2008/043698 PCT/EP2007/060528

-27 -

19.1. To a suspension of 6-methyl-1H-indole-3-carbaldehyde (0.96 g, Lit. 5) in methanol (15 ml)
was added at 22 °C acetic acid (1.7 ml) and a solution of methylamine in tetrahydrofurane (2 M,
12.0 ml-). After stirring for 1 h, sodium cyanoborohydride (0.76 g) was added in 5 portions and
stirring was continued for 2 h. The mixture was evaporated and the residue partitioned between
aqueous hydrochloric 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 m'ethanol and acetic acid
evaporated and the residue was chromafog-raphed on silica using n-heptane/AcOEt (i:1) to give
N-methyl-N-(6-methyl-1H-indol-3-ylmethyl)-formamide as a colorless oil. MS: 202.9 ([M]h).

19.3. Using general procedure C, 2—méthyl—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

-G
O-RCC



Hydr oxypropyl nmethyl cellulose 3.5 ng 7.0 ny
Pol yet hyl ene glycol 6000 0.8 ng 1.6 ng Talc 1.3 ny
2.6 nmg Iron oxyde (yellow) 0.8 ng 1.6 ng Titan

W@ 2008043698 PCT/EP2007/060528

-28 -

20.1.  Using general procedure B, 2-bromonaphthalene was reacted with benzaldehyde to give
naphthalen-2-yl-phenyl- rnethanol as a colorless solid.

20.2. Using general procedure D, 2-methyl-2-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted
with naphthalen-2-yl-phenyl-methanol tc. give the title compound as a colorless solid. MS: 389.5
(IM-HT). |

Example 21
3-Hydroxy-2-[(6-methoxy-naphthalen-2-yl)-phenyl-methyl] -4-methyl-4-phenyl-cyclobut-2-

€none

21.1.  Using general procedure B, 2-bromo-6-mcthoxy-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-y1)-phenyl-methanol to give the title compound as a colorless
solid. MS: 419.3 ([M-H]).

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




0.8 ng 1.6 ng The active ingredient is sieved and
mxed wwth mcrocristalline cellulose and the m xture
is granul ated with a solution of polyvinyl pyrrolidon

wo og@lsess. The granulate is mxed with sodi “'Bcf.";l‘fﬁfzﬁtf‘lmsoszs
gl ycol ate and magesi unstearate and conpressed to

yield kernels of 120 or 350 ng respectively. The

kernel s are | acquered with an aqueous sol ution /

suspensi on of the above oeqtioned filmcoat. Exanple

B Capsul es contai ning the follow ng ingredients can

be manufactured in a conventional manner: |naredients :
22.1. Pésing gpeud! roceGorepBubhzofb] thivpiieha wab yea2fed Owitiy bb@aldebRie o give

benzo[i)ﬂRiO%hgg-}yl—phenyl_—methanol as a colotless solid. MS: 223.1 ([M+H-H,0]*).
22.2. Using general procedure D, 2-methyl-2-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted

with benzo[b]thiophen-2-yl-phenyl-methanol to give the title compound as a colorless solid.
MS: 395.3 ([M-HJ).

Example 23 ‘
2-[(3,5-Dimethyl-benzo[b]thiophen-2-yl)-phenyl-methyl] -3-hydroxy-4-methyl-4-phenyl-

cyclobut-2-enone

23.1. Using general procedure B, 3,5-dimethyl—benzo[b]tﬁiophene was reacted with
benzaldehyde to give (3,5-dimethyl-benzo[b]thiophen-2-yl)-phenyl-methanol as a colorless oil.
MS: 2514 ([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 tifle compound as a
colorless solid. MS: 423.5 ({M-H]").

Example 24 -
3-Hydroxy-4-methyl-2-[(3-methyl-benzo[b]thiophen-2-y1)-phenyl-methyl] -4-phenyl-cyclobut-

2-enone




Mai ze starch 20.0 ng Talc 5.0 ng WO
2008/ 043698PCT/ EP2007/ 060528 - 33 - The conponents
are sieved and mxed and filled into capsul es of size

woosxaemel € C I njection solutions can have t .T/EP2807/060528
fol l owi ng conposition: Conpound of formula (1) 3.0 ny
Pol yet hyl ene d ycol 400 150.0 ng Acetic Acid

-30--

24.1.  Using general procedure B, 3-methyl-benzo[b]thiophene was reacted with benzaldehyde
 to give (3-methyl-benzo[b]thiophen-2-yl)-phenyl-methanol as a pale yellow soild. MS: 236.8
([M+H-H,0]").

24.2. Using general procedure D, 2-methyl-2-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted

with (3-methyl-benzo[b]thiophen-2-y1)-phenyl-methanol to give the title. cornpound as a
colorless solid. MS: 409.5 ([M-H]").

Example 25
2—[(S-Fluor_o-3—meﬂ1y1—benzo{b}thiophen—Z—yl)—phenyl—methyl]—3—hydroxy—4—meth)rl_~4—phenyl—
cyclobut-2-enone

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. Usiﬁg general procedure D, 2-methyl-2-phenyl-cyclobutane-1,3-dione (Lit. 1) was reacted

with (5-fluoro-3-methyl-benzo[bJthiophen-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-y1)-phenyl-methyl} -4-phenyl-cyclobut-

2-enone




g.s. ad pH 5.0 Water for injection solutions Ad 1.0
m  The active ingredient is dissolved in a mxture
of Pol yethyl ene d ycol 400 and water for injection

wo pes/adpeosThe pH is adjusted to 5.0 by Aceti c pdaigb200i@os2s
volune is adjusted to 1.0 nl by addition of the
resi dual anmount of water The solution is filtered,
filled into vials using an appropri ate overage and
sterilized. Exanple D Sofsigelatin capsul es
containing the follow ng ingredients can be
manufactured in a conventional manner: Capsul e

26.1. ddvimagansral eespdin d: Sfmetbyinkanao (bl thihenaryasveshiteduwithrbenzaldehyde
to givg_@—zﬁghmgﬁq%ﬂﬁkﬁﬂgﬁigyﬁ)-Bﬁéf}l—ﬁie'thanol as a colorless solid. MS: 237.1
([M+H-H,01™).

26.2. Using general procedure D, 2-methyl;2—pheny1~cyclobutane—1,3—dione (Lit. 1} was reacted

with (5-methyl-benzo[b]thiophen-2-yl)-phenyl-methanol to give the title compound as a
colorless solid. MS: 409.3 ([M-H]").

Example 27
3—Hydroxy~4—m¢thyl—2— [(6-methyl-benzo[b] thiophen-2-yl)-phenyl-methyl}-4-phenyl-cyclobut-

2-enone

27.1. Using general procedure B, 6-methyl-benzo[b]thiophene was reacted with benzaldehyde
to give (6-methyl-benzo[b]thiophen-2-y1)-phenyl-methanol as an off-white solid. MS: 236.9
(IM+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

manmner;

Ingredients ' Per tablet

Kernel:

Compound of formula (1) | 10.0 mg | 200.0 mg




8.0 ng Partially hydrogenated plant oils 34.0 ma O

Soya bean oil 110.0 ng WO _

2008/ 043698PCT/ EP2007/ 060528 - 34 - Weight of capsule
WOCooR@ai9s 165.0 ng Cel atin capsule GCel atin PCTI/EP2607/060528

-32-
Microcrystalline cellulose 23.5 nig 435 mg
Lactose hydfous_ 60.0 mg 70.0 mg
Povidone K30 12.5 mg 15.0mg
Sodium starch glycolate ' 12.5 mg T 17.0 mg
Magnesium stearate 15 mg 4.5 mg
(Kernel Weight) 120.0 mg 350.0 mg
Film Coat:
| Hydroxypropy! methyl cellulose 35mg 7.0 mg
Polyethylene glycol 6000 ' 0.8 mg 1.6 mg
Tale L 1.3mg 2.6 mg
Iron oxyde (yellow) - 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 thé 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) l — 25.0 mg
Lactose 150.0 mg
Maize starch : 20.0 mg
Talc 5.0 mg




75.0 ng dycerol 85 % 32.0 ng Karion 83 8.0 ng (dry
"matter) Titan dioxide 0.4 ng Iron oxide yellow 1.1 ny
The active ingredient is dissolved in a warm nelting
WOR0g/18698t her i ngredi ents and the m xture i s HdTtR7/060528

into soft gelatin capsules of appropriate size. The
filled soft gelatin capsules are treated according to
t he usual procedures. Exanple E Sachets contai ni ng
the follow ng ingredi ents3tan be manufactured in a
conventional manner: Conpound of formula (1)

The components are sieved and mixed and filled into capsules of size 2.
Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 | 150.0 mg
Aceﬁc Aad - q.s. ad pH 5.0
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
‘fellow wax | 8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plaﬁt oils 34.0 mg

Sova bean oil _ 110.0 mg




50.0 ng Lactose, fine powder 1015.0 ny

Mcrocristalline cellulose (AVICEL PH 102) 1400.0 ng

Sodi um car boxynet hyl cellulose 14.0 na -b
WORG8/643¢99| pyrrol i don K 30 10.0 ng Magnesi uns{PEAYER2867/060528

10.0 ng Flavoring additives 1.0 ng

-34 -
Weight of capsule contents ' 165.0 mg
Gelatin capsule
Gelatin , 75.0 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)
Titan dioxide ' 0.4 mg
fron oxide y_éllow - .1 mg

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 carboxymethyvl cellulose 14.0 mg
Polyvigylpyrrolidon K 30 10.0 mg
Magnesiumstearate : 16.0 mg
Flavoring additives 1.0 mg




WD 2008/ 043698PCT/ EP2007/ 060528 - 35 - The active

ingredient is mxed with lactose, mcrocristalline

cel l ul ose and sodi um car boxynet hyl cel |l ul ose and
WOes4b@8ed with a m xture of pol yvi nyl pyrr olBCTEP2047/060528

water. The granulate is m xed with magnesi unst earate

-and the flavouring additives and filled into sachets.

WO 2008/ 043698PCT/ EP2007/ 060528 - 36 - C ai ns:

wherein A is phenyl ring;3or heteroaryl ring, which

is a nonocyclic aromatic ring of 5 or 6 ring atons,

The acff gBisianas Sk Vil Brioeh g rope @ TBlas Apdcodypm tasboxymethyl

ceﬂulo&qnerg@?u%dtgd with agni;muh&t éﬂpd_l}&iﬂ?ipt?r@li_éﬂiatd 0atti rmf gyhlag is mixed
. ri ng. o r | atons,; ,.cont al ng. one r WO i n

with epyfid Byl anel o Al P B P a P fasBtis , s o



integer fromO to 2), the remai ning ring atonms being
C, one of the ring carbon atom of the heterocydyl

-ring being optionally replaced with a carbonyl group;

R ' is hydrogen, halogen, nitro, cyano, am no, Cl-6

w -Obégbclz:’c?ﬁeteroal kyl, C3_7 cydoal kyl, C2-6 al K'@‘i‘bﬂpzoogomazs

I cynyl hydroxy Cl-6 alkoxy -NRR', -(C0
al kylene)-NR R', in which R and R' are independently
sel ected frontthe group consi sting of hydrogen, Cl-6
al kyl, heteroal kyl, fornyks. C1_6 al kyl carbonyl,
optionally substituted C3-7 cycl oal kyl carbonyl,
optionally substituted aryl carbonyl, optionally

~substituted heteroaryl caidi@gyl , optionally

substituted heterocyclyl carbonyl, Cl-6

I I tionally substituted C3-7
%§HB§?%§¥ gﬁ%‘HVQB optionally substituted
aryl sul fonyl, optionally substituted
heteroarylsulfonyl afd oRtlonaIIy substi t ut ed

heterocycly9%$lfonyl, orf WO R
2008/ 043698 X/ OB0E28 37 - -(Co-6

al kyl ene) - OR , hydr ogen, Cl-6 al kyl,
heteroalkyIR k t carbonyl; R2, R2
and R2" are iy A dently hdebgen halogen, cyano,
nitro, anino,Rnono™ or di-Cl-6 al kyl substituted

amno, Cl_6 alkyl, C2-6 al kenyl, C2-6 al kynyl,

" heteroall cyl, hydroxy @y Cl-6 alkoxy, R3 is hydrogen

wherei

hal ogen, cyano, nitro, - amno, nmono- or di- G..6
.al kyl substituted am no, Cl-6 allcyl, C2-6 alkenyl

1®2. 6 al kynyl, heteroal kyl, hydroxy, Cl-6 al koxy,

optionally substituted C3-7 cydoal kyl, optionally

subsipheny eidlgairyl , optionally substituted heteroaryl,

optional Iy substituted heterocyclyl, optionally

su 7.C d-ky

SR A 0 T BROA Crle itk pe 981 el concinin
het excoartyb riog-heteadatgihs iﬂlﬁctﬁétft@ﬁ B, Pyand Fhtheiremaipigg ring atoms
hetg&ggéq¥1 Cl 6 alkyl; R4 is hydrogen, hal ogen,

cyano,” ni am no, nmono- or di- Cl-6 aIkyI

substit ut ed antno Cl--6 al kyl, C2-6 al keny Cr7_6
aII@Vﬁ?ﬂm?ﬁﬁﬂéﬁﬁaﬁkyWonﬁyaﬁﬁ¥yn°@ﬂCB”%PR5?§5OfSHHgMDH@

opt i fahinY ofb BStid 1iiBki&rdaté ik ¥eeatkidm Noatd 03 (Where n is an
substituted aryl, optionally substituted heteroaryl,

opt incagert frgmiub 21,itheteathiing 5n etpuisyieing §popoefthe sing carbon atom

Sundeht %g%cﬁ#ﬂ@f’g%?' Plrtr et s Rai Rt

heteroaryl Cl-6 al kyl or optlonall substit ut ed

Rietie hpdrpetny halogers niid gyanoRENing, Gy dxtergplliybgen cysio a]kyl Crs

Cl%gk zﬁﬁﬁhnﬁ Jgg%z ther with the carbon

atom t mhlch a%tached formoptionally

: 33—3{&&{1}3: -g(gjo.gs éﬂ(éeg%sgla Kyl étcg Rogmdo lgt 2Ill’g rx}?c{epgndenﬂy selected from
the group consisting of hydrogen, C1 ¢ alkyl, heteroalkyl, formyl, C;. alkylcarbonyl,
optionally substituted Cs.; cycloalkylcarbonyl, optionally substituted arylcarbonyl,
optionally substituted heteroarylcarbonyl, optionally substituted heterocyclylcarbonyl,
Cy-6 alkylsulfonyl, optionally substituted Cs.7 cycloalkylsulfonyl, optionally substituted
arylsulfonyl, optionally substituted heteroarylsuifonyl and optionally substituted
heterocyclylsulfonyl, or



and pharmaceutically acceptable salts thereof;
wherein, unless otherw se defined, the term
"heteroallcyl”™ means Cl_6 al kyl substituted by one or

nore substituents sel ected independently fromthe

wdRsuseRNsi sting of nitro, hydroxy, hal ogenpceEen07/060528

Cl-6 allcoxy, fornyl, Cl-6 al kyl carbonyl, carboxyl,
Cl-6 alkylthio, Cl1.6 alkyl- sulfinyl, Cl-6 alkyl
sul fonyl, am no and nono- or di-Cl.6 al kyl am no the
term"aryl" nmeans phenyl .@y-naphthyl; WO
2008/043698PCT/EP2007/060528 - 38 - the term

"heteroaryl™ means a nonocyclic or bicyclic ring of 5
‘to 12C4d anqleate)em hawmgl Ritis hphiegenofies difybiateraalinyl digrmyl or Ci
con%gygl%g ﬁ or three ring heteroatons
sel h1N O and S, the remai ning ring atons

being C,_with the understandi that the attachnent
RbRAENGR® tamemtiateadcmtwhydrcagn ogml |arge niEe» @Rino, mono- or di-Cig

AR B difunld Dino! OF AR zsfaﬁieﬁfloemuyy%yi iB@slkyl, hydroxy or Ci
non-aronmat | ¢ Mono-. ¢ radicals of ree to
dkght ring atons in mhlch one or two ring atons are
heteroatons selected fromN, 0, or S(0)n (where n is

et g B, o e D] ap o uted amine
" op 1@ﬁHﬂY1| > stlbavt tCmééh‘Yﬁﬁt W%a%ﬁ*'hdeWTQ@ﬁﬁTW optionally

su b%hbstu%ﬁt&ﬂc NEGRIARYE bydonatif dlﬁ'samtdd@m;aj d:ynoﬁulhsmlbttuh&d

et s orbwas b B Pty s BFHEHAR Y iloato
by qng a1, BPﬂi&xaﬁyl aﬂ;sntdﬂamﬁl €008 deantally ssatiradddttteroaryl Cre
fromthe'g rougr SlStI%g qk9 nitro, cyano,

an Ak eroRsoR FubsEsted EfeRaatoT! Ciealkvk) kynyl | |

hydr oxy, Cl-6 alkoxy nono- or d| ClL 6 aIkyI

rtbséh Jﬂﬂég@d }amgrm @anbo,hitrerandhs,cydno- 2r 3k €€ slkgoubstigiuted amino,
accgq

2008719 3‘@%@@?’@&# ?d%’f /%%’B%lzfée gro_\é@rl,_ hydroxy, Ci.¢ alkoxy, optionally

substituted Cs.7 cycloalkyl, optionally substituted aryl, optionally substituted
heteroaryl, optioneﬂly substituted heterocyclyl, optionally substituted Cs_7 cycloalkyl
Ci.¢ alkyl, optionally substituted aryl Cy.6 alkyl, optionally substituted heteroaryl Ci.s
alkyl or optionally substituted heterocyclyl Cy. alkyl; "

R’  is hydrogen, halogen or Cys 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 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, Cys
alkoxy, formyl, C;.6 alkylcarbonyl, carboxyl, C;.¢ alkylthio, Cy.¢ alkyl sulfinyl, Cy6

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

the term “aryl” means phenyl or naphthyk;



() 3. The conpounds according to any one of clainms 1

and 2, wherein 4. The conpounds accordi ng to any
one of clainms 1 to 3, wherein 5. The conpounds
according to any one of clainms 1 to 4, wherein R3 is

wo Gibsofseed kyl , optional ly substituted aryl &&Tf@’ﬁﬁl"("ﬁ‘bm

substituted heteroaryl, optionally substituted aryl
Cl.6 alkyl or optionally substituted heteroaryl Cl..6
al kyl . 6. The conpounds according to any one of :
claims 1 to 5, wherein R38ts Cl1-6 al kyl, phenyl
optionally substituted by one to three fluorine

at ons, heteroaryl optlonally supst

the tera(f @8&@3@’9@[3@}' REPoOEYgEn Brlclic rg olf% %j rmg/ atoms havmg at least

one aromatic ring containing one, two, o1 three ring heteroatoms selected from N, O,
and S, the remaining ring atoms being C, with the understanding that the attachment

point of the heteroaryl radical will be on an aromatic ring;

the term “heterocyclyl” means non-aromatic mono- or bi-cyclic radicals of three to eight ring

the term “optionally substituted aryl”, “optionally substituted heteroaryl”,

atoms in which one or two ring atoms are heteroatoms selected from N, O, or S{O)p,
(where n is an integer from 0 to 2), the remaining ring atoms being C;

» L

optionally
substituted heterocycly » and “optionally substituted Cs.7 cycloalkyl” means,
respectively aryl, heteroaryl, heterocyclyl and Cs.y cycloalkyl optionally substituted by
one or more substituents independenily selected from the group consisting of
halogen, nitro, cyano, amino, Ci.¢ alkyl, C-s alkenyl, C; ¢ alkynyl, hydroxy, Ci6
alkoxy, mono- or di- Cy. alkyl substituted amino and heteroalkyl.

The compounds according to claim 1, wherein

| R
R2 / 2' Nﬂ
R __ﬂ( o
\ R
. N _ '
R2 ~H =2 N <
R 5 (@) (b)

) b

© (©) N ©



one to three fluorine atons, in which heteroaryl is a
nmonocyclic aromatic radical of- 5 or 6 ring atons,
contai ning one or two ring nitrogen atonms or phenyl
C1_6 alkyl. 7. The conpounds according to any one of
WOCkeH/aBs9d t0o 6, wherein R3 is phenyl. 8. ThePGIRIONTHIEE2S
according to any one of clains 1 to 7, wherein le is
hydrogen, Cl 6 al kyl, Cl1.6 al koxy, -(C0.6
al kylene)-NR R*',. in which R and R' are independently
sel ected fromthe group €@8nsisting of hydrogen,
- fornmyl, Cl1.6 al kyl carbonyl, optionally substituted
aryl carbonyl, optionally substituted
heteroarylcaR%onyI optionally substituted

a and optlonally substitut ed ' _

het 4 phyl. - -(C0_6 al kylene)-OR, 'in which
"R i 32N or Cl 6 allcyl carbonyl. 9. The

conpo crdrding to any one of clainms 1 to 8,

- whereingR is Cl-6 alkyl, -(C2-6 alkylene)-NRR', in
whi ch R and R' are |ndependently sel ect ed fron1the
group consi sting of hydrogen, fornyl acetyl,

3. Theyboaobmdsykcording whinstongo} Hai l7pdiZoWBETER subst i t ut ed
by one or two perfluoro nmethyl and aryl sul fonyl or
-(C2-6 alkylene)-OR , in which R is hydrogen or
acetyl. 10. The conpounds according to any one of
claims 1 to 9, mherelq i s. 2-am noet hyl
acetyl am noet hyl, 2- GN—fornyI-N—nethyR£n1no gt hyl ,

2- acep&lan1no 2, 2 di -thy etRyI, nmet hyl , ropyl or

2-hyd oxyet Byl . | LThé sunds, acco a@y one
of A o) 10 ~ere R ]

ace g S Ef ety 1 no- 2, 2- q;hyl or
2- (N )/ thylafhlno)eRﬁyI 12 The cortbounds

accordlng ﬁb any one of@klains 1 to 11, (8hherei n d2,
R2' and Rr are independently hydrogen, hal ogen, Cl.6
al kyl or C1_6 alkoxy 13. The conpounds according to
any one of claiRfs 1 to 12, wherein two of R2, R2' and
Rr  are +1§ 2, and the other is hydrogen, hal ogen,
Cl 6 3 RS al koxy. 14. The conpounds

accord Q_a¢,, one of clainms 1 to 13, wherein two
of R2, andFﬁZ" are hydrogen, and the other is
hydrogen, &hl oro, f.luor, nethyl,-ethyl or nethoxy.

VD 2008/ 043698PCT/ EP2007/ 060528 - 41 - ,

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

| 1
R 2
R' . R
(2 A
>
:z'l'q : ﬂ R
R (@) i
5. The compounds according to any one of claims 1 to 4, wherein R® is Cy.6 alkyl, optionally

substituted aryl, optionally substituted heteroaryl, optionally substituted aryl C1.¢ atkyl or
optionally substituted heteroaryl Cy.6 alkyl.

6. The compounds according to any one of claims 1 to 5, wherein R?is Cy.¢ alkyl, phenyl
optionally substituted by one to three fluorine atoms, heteroaryl optionally substituted by



10.

it

WO

15. The conpounds according to any one of clainms 1 to
14, wherein two of R 2, R2 and Rr are hydrogen, and
the other is hydrogen, fluoro or nethyl. 16. The
conmpounds according to any one of clains 1 to 15 _
pdoeei98 RAi s hydrogen, CL 6 al kyl, optionalfG/EP2007/060528
substituted C3_7 cydoal kyl, optionally substituted
aryl, optionally substituted C3-7 cycloallcyl Cl-6

al kyl or optionally substituted aryl Cl-6 al kyl; or

R4 and R5, together with*he carbon atomto which

they are attached, formoptionally substituted C3-7

cydoal kyl ring. 17.The, ounds. accardjy
e o thresElueripgateps, W&c&xﬂ%&ﬂﬂqu 1&_&)@8g&ﬁ@§?r?&aﬂg YadRAFof 5 or 6
ARk hnal taaranRg bhi bt 8@ rargnitrogencaptmooraibegylsubstkyk ut ed
aryl €16 al kyl, and RS5is hal ogen or Cl-6-al kyl.
. The conpounds_accordin : 3 to
e Cotfeg R srear in g ot SR o oM p LTl

met hyl . 19. The conpounds according to claim 1, which,
iT8e compounds according to any one of claims 1 to 7, herein R is hydrogen, Cy.s alkyl,

- Cie alkoxy, —(Coe alkylene)-NR’R”, in which R’ and R” are independently selected from

the group consisting of hydrogen; formyl, C1. alkylcarboryl, optiona]ly substituted
arylcarbonyl, optionally substituted heteroarylcarbonyl, optionally substituted
arylsulfonyl and optionally substituted heteroarylsulfonyl or Co.¢ alkylene)-OR’, in
which R’ is hydrogen or Cy.¢ alkylcarbonyl.

The coﬁlpounds according to any one of claims 1 to S,IWh'erein R'is Cre alkyl, -(Ca6-
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 —(Cy.¢ alkylene)-OR’, in which R’ is

12, -

13.

14,

hydrogen or acetyl.

The compounds accdrding 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-
acetylamindethyl, 2-acetylamino-2,2-dimethylethyl or 2-(N-formyl-N-
methylamino)ethyl. :

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

independently hydrogen, halogen, Ci.¢ alkyl or Ci alkoxy.

. . . > 2), )
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, Ci.¢ alkyl or Cy¢ 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.

N-(2-12- -

[ (2- Hydr oxy- 3- et hyl - 4- oxo- 3- phenyl - cydobut - 1-enyl) - p
henyl -nmethyl] -6- nethyl-1H i ndol-3-yll

-1, 1-di met hyl -ethyl ) -acetan de,

WORWKHBERY - 4- met hyl - 2- [ ( 3- met hy1- 1H i ndol- 2-JAERAEHREPS28

- met hyl ] - 4- phenyl - cycl obut-2- enone, 2-

(3,5-Di net hyl- 1H i ndol- 2-y1) - phenyl - net hyl |

- 3- hydr oxy- 4- met hy1- 4- phenyl cycl obut - 2- enone, 2- |
(3, 6- Di met hy1- 1Hi ndol- 2-4}t) - phenyl - net hyl |

- 3- hydr oxy- 4- met hy1l- 4- phenyl cycl obut - 2- enone, WO

2008/ 043698PCT/ EP2007/ 0605

F{hs.emBSRBacrRutRg 2 T RO A2 19 L ANagrin S RO Koot R are

xgramg!n,ﬂanmmeﬂs h);hﬁdjgehpﬂmﬂrobumeﬂxybnone N-12-
droxy 3- et hyl - 4- oxo- 3- phenyl - cydobut - 1- enyl ) - ph

e@%l ( ‘dliégaccordmm’?o a1¥y| Snebf H'aﬁﬁ]sdlot% 13-l diEhhy! |

3- Fwdroxy 4-met hyl -2-[ (3-net hy1- 1H i ndol- 2 -y1) - phenyh
Rt hy li§ hyflrguen,oTiyd alkyl dpbenallp substigried Co-cyploalkyl, 0pt10naﬂy

(3, 5- atkyl all
(55 Bl Qe aamone L oopnsly
2- [ ( 3 sebsbituted 41yl Crsbkyliotiol- 2-y1) - phenyl - net hyl ]

- 3- hydr oxy-4- net hyl- 4- p-tol yl cycl obut - 2- enone, 2-

Iﬁi aﬁh *Or+H. e:ﬁlé?r%ﬂﬂythe tdbod 2881 to hid)thgheaytkachel, fyrh] optionally
rox% 4- et %@q4 p-tol yl cycl obut - 2- enone, N-{2-

FF&“ﬁW@@S&yQ@ & 4- oxo- 3-p-tol yl -cycl obut - 1- eny1)
- phenyl -net hyl ] net hyl-1Hindol-3-yl nmethyl | -acetam de

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

R! is Cy.¢ alkyl, optionally substituted aryl or optionally substituted aryl Cy ¢ alkyl,

and
R’ is halogen or Ci alkyl.
The éompounds according to any one of claims 1 fo 17, Wherein
lé 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—oxo-3—phenyl—cfclobut— [-enyl)-phenyl-methyl]-6-
methyl-1H-indol-3-y1}-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.

NI 2-

[ (2- Hydr oxy- 3- nethyl 4- oxo- 3- p-tol yl -cydobut - 1- enyl) -
phenyl - net hyl ] - 6-

met hyl- 1H i ndol- 3-yl et hyl | - N-net hyl - f or mam de.. WO

WQADIBEBEISPCT/ EP2007/ 060528 - 43 -  conpoumrd9/EPR007/060528

formula (I11), and conpouds of fornmula (I1V),

wherein 12.1, R2, R2" and -2", KR3, R4 and R5 are as

defined in claim1. 21. Pharmaceutical conpositions

conprising a conmpound aced?di ng to any one of clains

1 to 19 and a pharnaceutically ‘accept abl e exci pi ent.
he conpounds according to any aone of clainms 1t

é @501?1“@1@@ asthyhd Fappdol 7-¢)) adbenyleanghil b8 dwdensy- 42@eﬂ1ThérPhenYi-

pngsnh@ecording to any one of clainms 1 to 19 for
use as therapeutlc actlve substances for the

treat and/or pr f atherotr oSi
:ﬁﬁﬁgg_s—pltydroxy 3- metﬁ)xonE hen)(f)l -cyclobut-1-enyl)-pheny methyl] -6-
methyl-1H-indol-3-ylmethyl}-acetamide,

3-Hydroxy-4-methyl-2-[(3-methyl- IH-ihdol-Z—yl)-phenylfmeﬂlyl] -4-p-tolyl-cyclobut-2-

enone,

2-[(3,5-Dimethyl-1H-indol-2-yl)-phenyl-methyl}-3- hydroxy—4 methyl -4-p- tolyi-

cyclobut-2-enone,

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

cyclobut-2- ~enone,

2-[(5-Fluoro-3- methyl 1H-indol-2-y1)-phenyl- methyl] ~hydr0xy—4—methyl—4—p—tolyl-

cyclobut-2-enone,

N-{2-[(2-Hydroxy-3-methyl-4-oxo0-3-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
' 2
R 4 R
o N .
2 .
ae R H R?
: RY . .
wherein is (8) , comprising a step of coupling

compounds of formula (11},



21.

22,

23.

24,

25.

24. Use of conmpounds according to any of clains 1 to
19 for the preparation of nedicanents for the
t herapeutic and/or prophylactic treatnent of diseases
whi ch are associated with chymase. 25. The use

WRBEHIIBg to claim 23, the disease is at herBFT@WBZﬁ’@’Zg

or ast hma.

-43 -

m
compoﬁnds of formula (I1T),
R3
o
CHO
(1
and compouds of formula (IV),
R’ 2
20 R?
N
H 7

{IV)
wherein RY, R RY and RY, 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 claimis 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 I 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 diseasc is atherotrombosis or asthma.



