WO 2008/ 138939PCT/ EP2008/ 055867 -1- Descri pti on PYRAZOLONE

DERI VATI VES AS PDE4 | NHI Bl TORS 5Fi el d of application of the invention
The i nvent s to novel pyrazol one-derivatives, I re_used
in the phakﬁg@@ﬁhg% i ndustry for the_ manufacture of HﬁgwﬁgﬁﬁﬂP#%Z|
conposi tions. 10 Known techni cal backg?ound In the International

pat ent applicati on W98/ 31674 pht hal azi none derivatives are descri bed
as PDE4 iGeR¢rfftionrs. In the International patent applications

W02/ 064584, W02/ 085906, W2004/017974, W2004/ 018449,

W2004/ 01 84&lvor, W2 082840 7as WOROQRARE54R6 and W2005/ 075457 pht ha-
151 azi none- or pyridazi none-derivatives with a piperidinyl

substituent are described as PDE4 inhibitors. In the European patent
appl i éat iFisld efrppieEsn obthg inyeptjady o- 5- [ (subst i t ut ed)

phenyl ] -4, 4-di substi t ut ed- 3Hpyr azol - 3-ones and

2, 4-di hy

pheny! ] - i’“&?r& %[brsef Fef at 'é"&gé%ﬁﬁ%‘iﬁnﬁz%T'Vafi,"efh‘?’“é%‘ea ® Lrd Ndi s RPEIRsE FE I
as cardl6¥@WN®mahéU@NfPMWD@F@%%BPWENﬁg@hts | n USP2903460 pyrazol one
derivatives with a piperidinyl substituent are described as anal getic
and ptlQ%EEt %hcpggggproucgo Description of the invention It has now
been found ¥RaT"TRe pyﬁh 81°%ne- derivatives, which are described in
greater details below, have surprising and particul arly advant ageous
properti §sthe ARerbi6hal M&ﬂéédﬁ&tuérﬁﬂv@b@'&dﬂ) pRh&&ATRAIASy &tived L6 BatkAbed as PDE4

(N(ji;\'( é? erb%bn% réta"‘%fr %@g@mr & %@‘tgf d@g@%@%& AR50 X84do¥ SvBhock R F7) ae
W02004/018449, WO2004/018451, W0O2004/018457, W02005/075456 and W(Q2005/075457 phtha-
15  lazinone- or pyridazinone-derivatives with a piperidinyl substituent are described as PDE4 inhibitors. In
the European patent application EP0126651 2,4-dihydro-5-[{(substituted) phenyl}-4,4-disubstituted-3H-
pyrazol-3-ones and 2 4-dihydro-5-[(substituted) phenyl]-4,4-disubstituted-3H-pyrazol-3-thicnes are
disclosed for use as cardiotonic and antihypertensive agents. In USP2903460 pyrazolone derivatives
with a piperidinyl substituent are described as analgetic and antipyretic compounds.

20
Description of the invention
It has now been found that the pyrazolone-derivatives, which are described in greater details below,
have surprising and particularly advantageous properiies.

25

The invention relates to a compound of formula 1

wherein

Rt  represents a phenyl derivative of formulae (a) or (b)



- 2 - wherein R2 is selected fromthe group consisting of

1- 2C-al koxy and 1-2C-al koxy which is conpletely or predom nantly
substituted by fl ine; S5R3 is selected fromthe grou I Sti of
1-2C al kox&0 %Q%]égggécl oal koxy, 3-50-cycl oal kyl - et hox&@ﬁ@gb(ﬁ}og&g’f

1- 2C-al koxy which is conpletely or préflom nantly substituted by
fluorine; R4 is selected fromthe group consisting of 1-2C- al koxy and
1-2C al koxy which is conpletely or predom nantly substituted by
fluorine; R5 is 1-2Cal kyl and [10R6 is selected fromthe group

consi sting of hydrogen an - @ |+ or E‘?‘ﬁn ogether and with
inclusion of the two carb at to:which ey\are/bonded, forma
spiro-linked 5- or 6-nenbered Ryd ocar bon ring; H 1- 3Cal kyl and
R8is 1-3C-al kyl 150r R7 and R8 toge&ﬂer with theg pon (B om to

whi ch they are bonded, forma spiro-linked 3-, 4-,>5- or 6-nenbered
hydrocarbon ring, ROis -N(Rl1)R12, wherein R11 ®5d Ri2 t oget her and
with inclusion of the nitrogen atomto which they ? e bonded, forma
20het erocyclic ring selected fromthe group consisting of a
pyrrolidin-2,5-dione-1-yl1-, isoindol-1,3- dione-2-yl-,
2-oxo-2,3m@Phydro-1H-indol-l-yl-, pyrrolidin-2-one-1-y1-,

pi per i din- 23 Rz Qis@lﬁﬁgdlfrdﬁﬂ-the 0¥ QREiknG oB1-2c-8lkéx @ndtt-¥&-alkoxy which is completely or
thi ormor phol i p- qrﬁﬁa%lggh%éﬁfgg y’ﬂuonn&

t hi onor phol | i‘one-4-yland a
t hi on®r phol i FiélS}?elfctaﬁ e Wég@ugcqﬂlﬁléﬁf@ﬂm-%}a&wr@ SGraicalkoxy, pC-gyclopityr g
st er eoi sonmer methostyl¥ad 6-QURMIKAwhich is completely or predominantly substituted by fluorine;

R4 is selected from the group consisting of 1-2C-alkoxy and 1-2C-afkoxy which is completely or

predominantly substituted by fluorine;
RS is 1-2C-alkyl and
10 R6G is selected from the group consisting of hydrogen and 1-2C-alkyl;
or RS and R6 tegether and with inclusion of the two carbon atoms, to which they are bonded,
form a spiro-linked 5- or G-membered hydrocarbon ring;
R7 is 1-3C-alkyl and
R8 is 1-3C-alkyl
15 or R7 and R8 together with the carbon atom, to which they are bonded, form a spiro-linked 3-,
4-, 5- or 6-membered hydrocarbon ring,
R2 is -N{R11)R12,
wherein
R11 and R12 together and with inclusion of the nitrogen atom to which they are bonded, form a
20 heterocyclic ring selected from the group consisting of a pyrrolidin-2,5-dione-1-yl-, isoindol-1,3-
dione-2-yl-, 2-oxo-2,3-dihydro-1H-indol-1-yl-, pyrrolidin-2-one-1-yl-, piperidin-2,6-dicne-1-yl-,
morpholin-3,5-dione-4-yl-, thiomorpholin-3,5-dione-4-yl-, thiomorpholine-1-oxide-3,5-dione-4-yi-
and a thiomorpholine-1,1-dioxide-3,5-dione-4-yl-ring; and
n is1or2;

25  or a stereoisomer of the compound.

1-3-Alkyl is a straight-chain alkyl radical having 1 to 3 carbon atoms. Examples are the propyl, ethyl

and methyl radicals.

30 1-2C-Alkyl is a straight-chain alkyl radical having 1 to 2 carbon atoms. Examples are the ethyl and

methyl radicals.



1-3-Al kyl is a straight-chain alkyl radical having 1 to 3 carbon
atons. Exanples are the propyl, ethyl and nmethyl radicals.

301-2C- Al kyl is a straight- chal n al kyl radical having 1 to 2 carbo
atons. ExalRB¥13%%t he et hyl and math | radicals. VDPCT’EP20°8’05°867
2008/ 138939PCT/ EP2008/ 055867 - 3 - ~Al koxy is a radical, which in
addition to the oxygen atom cont ai ns a strai ght-chain al kyl radical
havi ng 1 ta¢-Akaxpislsoadica, afrish inEdditigy te hearyget hlemetaniaioy aaimlgt-hkrimalityhedigal
radical s -hamn%%élomzsyaMs HahSeLA8M&iBkYarR theh@tRI0R48. ¥
substituted by fluorine is, for exanple, the per- 5 fluoroethoxy, the
1,2,2-trifluoroethoxy, the 1,1, 2, 2-tetrafl uoroethoxy, the

2, 2, 2- t r ifACAdkune whielkiy comiptetely ol rfrqad@air@nfbftSHl@pkigdtedrwflmqﬂiee Wi fo1 examplesdibeiesxy

r adi cal , ﬂ@éroéMngz hind N2 giffdromiarendoxy, 2&@@%&%%@ ﬂk@fzeactreroethoxy the
Pr edom nﬁ'l”&ro%eth?xy ﬁt‘d ﬁﬂi%% ?rﬁéth&y radlcg[ngf v}hlcﬁtthe {ugroﬁh oxyfr%lmal 8 Hre}errgd

hydr ogen atons 0 are rep

at oms. 10@9%{@&3{"Mhlkéweﬁpaﬁ]a%nsﬂlaﬁt "@Wh@ﬁ%s&thwrog@yﬁvmﬁﬁm 0¥y or
cycl opentakbagyoup drex€piddpe bpilokivd siehdoxy stands for cycl opropyl net hoxy,
cyclobutylnethoxy or cycl opentyl net hoxy. As spiro-linked 5- or
6- menber ed drocarbon rings may be nmentioned the cycl opentane and

t he ﬂ@cyé’r@l’%&'ﬁﬁ@xﬁtﬁ@dsf%(scycs!fﬁﬂf?%'om Ryelogutgoxy on cyclogentidaxy.6- merrber ed

hydr ocarbon rings may be nentioned the cycl opropane, the cycl obut ane,
t he cycl

B i e e e L A R A G e e e
Rlrepresents a phenyl derivative of forrrul ae (a) or (b) wher ei n

R2 i s selhestiednfadiGrottreergpeoadhydrocshcatingegnayfbe neb@nal ke xyclapaaane and the
1-2Cq3l keyey h%h&hng‘ s conpletely or 25predom nantly substituted by
fluorine;” R3 1s selected fromthe group consisting of 1-2C- al koxy,
3-5C-cycl oal koxy, 3-5Ccycl oal kyl net hoxy and 1-2C-al koxy which is
conpl et elAy spio-lipred do i, BagTtthnpershelesithydrodagtn iygsfrhayde ineetjoned the cyclopropar@dthe s
sel ect ed cfdioBifhte) Bro @Y MPRNERLIH el PlotRkant1ids- @l koxy and 1-2C al koxy
which is conpletely or 30predom nantly substituted by fluorine; R5 is
1-2C al kyl and

20 In a preferred embodiment, the invention relates to a compound of formula 1, wherein

R1  represents a phenyl derivative of formulae (a) or (b)

R2 R4

R3 (a) 0 (b)
R5
R6

wherein

R2 is selected from the group consisting of 1-2G-alkoxy and 1-2C-alkoxy which is completely or
25 predominantly substituted by fluorine;

R3 is selected from the group consisting of 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-

cycloalkylmethoxy and 1-2C-alkoxy which is completely or predominantly substituted by fluo-

rine;

R4 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
30 predominantly substituted by fluorine;

R5 is 1-2C-alkyl and

R6 is selected from the group consisting of hydrogen and 1-2C-alkyl;



R6 is selected fromthe group consisting of hydrogen and 1-2C-al kyl;
WO 2008/ 138939PCT/ EP2008/ 055867 - 4 - or R5 and R6 together and with
i nclusion of the two carbon atons, to which they are baonded, forma
spi ro- | i nkK¥8 288138935 renber ed hydrocarbon ring; R7is 1-P§€1Féjlz?{§ﬁ55§%
R8i s 1-3C-al kyl 50r R7 and R8 toget hei4with the carbon atom to which
they are bonded, forma spiro-linked 3-, 4-, 5- or 6-nenbered

hydr ocar bon pi Rigand R@itegethil aRdl WitRIN2lusigrhat theitwo RIbn ateths Re Mhich ey #re bongad,

wi th inclusi gpmakpifdRkdd & bgRBmB-Q MytiRcaMinGigt hey are bonded, form a
10 het ergzgycl i c3g£|kn sel ected fromthe group consisting of a
pyrrolidifi- 258 8WE2"- y1-, i soindol -1, 3- di one-2-y1-,

pyrrol i diRg- 2isdridg-alkwy1- | pi peri di n-2, 6-di one-1-y1-,

mor phel i n- 3, §-rh HARS4aghther withhedRioR BRk B-which tdl 8R@odded Jform a spiro-linked 3-,
t hi onor phol i n_eg_l-rgfn; de- 3., %pcri%grngﬁ 4-yl - and

t hi ormrpholine-f, TE6RTaé ,o-droné*4-yl-ring; and is 1 or 2; 15o0or a
st er eoi s&fer soNRIAR1Bonpound. In a further preferred embodi nent, the
i nvention reledr@s to a conpound of formula 1, wherein Rlrepresents a

From t he.gr ony 4887 chBhPHA%H B bl nicoo e MFE S ey bf oS8 b
conpl't el y obetfjpeyalisiing aiedias fomdas groun @asiHips plaryFrelidis;2. geiones!-Welseipdosts-
f r(r)fg]l t[]el gr odipnesBNS b}_ﬂ‘toiiclilgi‘z-ﬁfle-ﬂ:yl?,@p&ﬂidﬁrﬂﬁ@'—diﬁﬁ‘?‘l-i{-, Biorpabliocsdivdel Gyt ihB)mor~d
co ete o] : , - ! act e
rom the or opoie SAABHERIE o RIARI AR P abl ol Aol gk
conpl etel y op»9-dione-4-yl-ring; and '

n is1or2;

16 or a sterecisomer of the compound.

In a further preferred embodiment, the invention relates to a compound of formula 1, wherein

R1  represents a phenyl derivative of formulae (a) or (b)

R24Q—f R4
R3 (a) o) (b)
R5
R6
20 wherein

R2 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by fluorine;
R3 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by fluorine;
25 R4 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predeminantly substituted by fluorine;
R5 is 1-2C-alkyl and
R6 is selected from the group consisting of hydrogen and 1-2C-alkyl,
or R5 and R6 together and with inclusion of the two carbon atoms, to which they are bonded,
30 form a spiro-linked 5- or 6-membered hydrocarbon ring;
R7 is 1-3C-alkyl and
R8 is 1-3C-alkyl



predom nantly substituted by fluorine; R5 is 1-2Calkyl and R6 is
selected fromthe group consisting of hydrogen and 1-2C-al kyl, or R5
and R6 t oggiohms/dedow th inclusion of the two carbon atisgpheadceh
t hey are bonded, 30form a spiro-linkeds5- or 6-nmenbered hydrocarbon
ring; R7is 1- BC-aIk | and R8is 1- 3C—a| kyI V\D

gg?ggﬁ?’g?gﬂag{% Eﬁ%ﬁéfeﬁ%ﬁgﬁ,ﬂ? arboa OV\I"ahﬁglq the Ireﬂ%en%eraefr d %plrotllrr;\(ed 5-or
6- menber ed hﬁdﬁ%@aﬁeﬁbwr‘i’qﬁf’i’g" RRi s - N( R11) R12, vvherel n 5R11 and R12

t oget her mndnsw'mmmbmml usion of the nitrogen atomto which they are
bonded, for gt erocyclic ring selected fromthe group consisting
of a pyrroI| in-2, 5-di one- 1- yl-, isoindol-1,3- dione-2-yl-,

2- 0x092, 3- di RYHPBIRIA togstisnand with inclugignyof leinifopematesi - V!tucyihey are bonded, form a
pi peri dl N- 2, Beteboaie-rihg gdlected TRAROY by BnSstily oNEpyholdir2,5-dione-1-yl-, iscindol-1,3-
t hi onor phol i Hlor?’e §yld!23)Q§%§§)ﬁédro-1H mEoI- yI- dyrrolldm-2-one-1 -yl-, piperidin-2,6-dione-1-yl-,

t hi onor phol i n

t hi onor phol | H’@rpﬂ"'T ft %%ed*&'efhgmaipaﬂ@% dpnerdrgthiogpmhalinpil ©xiqe-gp-dipne-fyl-

a st ereoi somerd tbibmbripkolios mpdride-3,6aioas-fi-ykingeandpr ef err ed enbodi nent ,

the ijgventiop rgbhates to a conpound of formula 1, wherein

Rlrepresents a ghen yl derivative of fornulae (a) or (b) 15 wher ei n
or a stereoisomer of the compound.

In a further preferred embodiment, the invention relates to a compound of formula 1, wherein
R1  represents a phenyl derivative of formulae (a) or (b)

15
R2 :
R3 (a)
R6
wherein
R2 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominéntly substituted by fluorine;
R3 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
20 predominantly substituted by fluarine;
R4 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by fluorine;
R5 is 1-2C-alkyl and
R6 is selected from the group consisting of hydrogen and 1-2C-alky!,
25 of RS and R6 together and with inclusion of the two carbon atoms, to which they are bonded,
form a spiro-linked 5- or 6-membered hydrocarbon ring;
R7 s 1-3C-alkyl and
R8 is 1-3C-alkyl
or R7 and R& together with the carbon atom, to which they are bonded, form a spiro-linked 5- or
30 B6-membered hydrocarbon ring;

R9 is-N(R11)R12,

wherein



R2 is selected fromthe group consisting of 1-2C- al koxy and

1- 2C-al koxy which is conpletely or predom nantly substituted by
fluorine; woz2o008/138939 R3 is selected fromthe group conspEtEmaosaksss?

1- 2C- al koxy and 1-2C-al koxy which is cguopletely or 20predom nantly
substituted by quorine R4 is selected fromthe group consisting of
1- 2C- al koxy i l.et el om_n
substituted EHQFI %%hgééMWﬁh BE& @Qﬂﬂmmﬁ |s §§ﬁé Fet %%ﬁ? tha
gr oup consi sf‘?tﬁ"gcﬁf'c Wé?'éﬁ@f’oﬂﬁﬂe SVDQIUO&F'%W of DByFPls, %ﬁ'l"%y't 5giedad 8-
and wi t h i ncliee-paI-, @frdibig-2ione 1918 ripeAdigd, 6B ne-t-91- WhtrgHalid-3) &yios-eyIh arahed,

forma spiro- AC 20 _
1750- a1 k1 2B RS T3 AT L BBl Rt fiobne' beogt
atom to Whl é’ﬁ HoRe-Yhing: ‘ff@nded forma spiro-linked 5- or

306- nenber edishydepcar bon ring; ROis -N(R11) R12, wherein WO

2008/ 138 6 - R11 and R12 together and with

i ncl usi O%ﬁ%g&}ég&%gﬁﬁg%ﬁ@h&m to which they are bonded, forma

het erocyclic ring selected fromthe group consisting of a
pyrrolidin-2,5-dione-1-yl-, isoindol-1,3- dione-2-yl-,

pyrr qlD' dijns F?:rtﬁ’é?%re;erﬁé& embrﬂi‘irﬂﬁlf ‘tl'@'lrﬂ/egtroﬁ réjétQﬂ@ at+oMdound of formula 1, wherein
nmor phol i n- 3, 5- di one- hol | n- 5 di one-4-y1-,

t hi onor pkdl i AErepeds? B'éé'/@ dS”V(Tf'\E?rféfoﬂ \ge (a?a?fcf
t hi onor phol i ne- 1, 1-di oxi de- 53, 5- di one- 4- yl-ring; and is 1 or 2; or a
st ereoi somer of the conpound. a further preferred enbodi nent,

the invention relates to co ¥d of forn'g rel'n
aer b)

Rlrepresents a phenyl der
(b)

wherein
R2 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
15 predominantly substituted by fluorineg;
R3 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly s;ubstituted by fluorine;
R4 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by flucrine;
20 R5 is methyl and
R6 is hydrogen,
or R5 and R6 together and with inclusion of the two carbon atoms, to which they are bonded,
form a spiro-linked 5- or 6-membered hydrocarbon ring;
R7 is 1-3C-alkyl and
25 R8 s 1-3C-alkyl;
R9 is -N(R11)R12,
wherein
R11 and R12 together and with inclusion of the nitrogen atom to which they are bonded, form a
heterocyclic ring selected from the group consisting of a pyrrolidin-2,5-dione-1-yl-, morpholin-
30 3,5-dione-4-yl-, thiomorphelin-3,5-dione-4-yl- and thiomorpholine-1,1-dioxide-3,5-dione-4-yl-
ring; and

n is {1or2;



wherein R2 is selected fromthe group consisting of

1- 2C- al koxy and 1-2C-al koxy which is conpletely or 15predom nantly
substi t ut edvgdnsoed/iseni ne; R3 is selected fromthe group goneksisidsssof
1- 2C- al koxy and 1-2C-al koxy which is cenpletely or predom nantly
substituted by fluorine; R4 is selected fromthe group consisting of
1-2Cal k 1= 2C ich is conmpletely or predom nantly
SUbStItU%éS%%g!F%r&%rglfﬁé% @]l s nethyl and R6 is hydrogen, or R5 and
R6 together and with inclusion of the two carbon atons, to which they
ar e bondadla furtbéripreder@picmbodimerk aith ibvenih rélattep2empdintyd foras b orhefding;
R7is 1-3G.al N(R11) R12, wherein R11
and R12 %geﬁdresg&ga%ﬁgﬂld%lr“?]a(t:'?ug?%ﬁm? a |J§)nltrogen atom to which

t hey dre bonded, forma heterocycl icri ng sel ected fromthe group
consi sting of a pyrrolidin-2,5-4di 0
303, 5-di one-4-y1-, thi orerpL;;oI ,
t hi onor phol i ne- 1, 1- di oxi de-"3, 5\ di one-4-yl - rihg; isil or 2;, WO
2008/ 138939PCT/ EP2008/ 055867 - or a stereoisgneryof the conpound.
In a further preferred enbodRgent, f&le inventiongrel ategb)o conpounds
of formula 1, wherein Rlrepresents a phenyl deriva¥{ve of fornulae
(a) or (b) RS

wherein
R2 is methoxy;
R3 is methoxy;
R4 is methoxy;
10 R5 is methyl;
R& is hydrogen,
or R5 and R6 together and with inclusion of the two carbon atoms, to which they are honded,
form a spiro-linked 5- or 6-membered hydrocarbon ring;
R7 s methyl;
15 R&  is methyl,
RS9 is —N{R11)R12,
wherein
R11 and R12 togethér and with inclusion of the nitrogen atom to which they are bonded, form a
heterocyclic ring selected from the group consisting of a pyrrolidin-2,5-dione-1-yl-, morpholin-
20 3,5-dione-4-yl- and a thiomorpholin-3,5-dione-4-yl-ring; and

n is 1.

In a further preferred embodiment, the invention relates to a compound of formula 1 or a stereocisomer
thereof, wherein R1 represents a phenyl derivative of formula (a) and R2, R3, R7, R8, R9 and n are as
25  defined above.

in a further preferred embaodiment, the invention relates to a compound of formula 1 or a sterecisomer
thereof, wherein R1 represents a phenyl derivative of formula (a), R2 is methoxy, R3 is methoxy and
R7, R8, R9 and n are as defined above.

30
In a further preferred embodiment, the invention relates to a compound of formula 1, wherein R1 re-
presents a phenyl derivative of formula (a), R7 is methyl, R8 is methyl and R2, R3, R9 and n are as

defined above.



wherein R2 is nmethoxy; R3 is nmethoxy; R4 is nethoxy; 10R5 is nethyl;
R6 is hydrogen, or R5 and R6 together and with inclusion of the two

carbon at oB.20ésPi33¥3d ch they are bonded, form a spiro-| ipkashBrsoNse7
6- menbered hydrocarbon ring; R7is nethyl; 15R8is nethyl; R9is

-N(R11) R12, wherein R11 and R12 together and with inclusion of
the nitrogen atomto which they are bonded, forma heterocyclic ring
sel ected fromthe group consisting of a pyrrolidin-2,5-dione-1-yl-,
mor phol i HP@BItEr giefayed amigdimenh thednventiop mijateso bicom@ubd efifgmelad . yherein Ry;
and is 1represedtsla ghdnidrdbMtiveltt Rinflis Y FENDABhEHR3 is ok ke Rtrdiiy, ieliat es
to a corrpn%%npa%fRJ %mélreaasl AlqapSLer eoi somer t hereof, wherein Rl
represents i'dhenj? déri ative “of f or nul a (a) and R2, R3, R7, R3, RO
and ndSare as 25defined above. In a further preferred embodi ment, the
I nvent i Om 4 fakigdr pRfekrod amGROL 0@ ikntlod FdRKsAo 3 cORpoAnS bfEs MOIa I QB Etereoisomer

t her eof L0 RLA T I rivative, of

o riot hoSRhlaR k1 [ RREERER b BABNG RN B 061 Slo iRRTAAR a7
30 In a PEEREepREVerred enbodi ment, the invention relates to a
compound of fornmula 1, wherein Rl represents a phenyl derivative of

det i rod SEbe elorBB b s el kD 8 e Smpoiiyo Rl HY, fheifp
pr ef er r efPPERBER PREAY! deivRI e chipERI? Gh R2d) BBV lamebfrpotitd 36F RY SFoRIF &9
1, wher eamr sRisfinepatesent s a phenyl derivative of formula (a), R2is

met hoxy, R3 is methoxy, R7 is nmethyl, R8 is nethyl, and RO and n are

as defined above. , ) , _
In a further preferred embodiment, the invention relates to a compound of formula 1, wherein R1 re-

16  presents a phenyl derivative of formula (a), R2 is methoxy, R3 is methoxy, R7 is methyl, R8 is methyl,

nis 1 and R9 is as defined above,

In a further preferred embodiment, the invention relates to a compound of formula 1 or a sterecisomer
thereof, wherein R1 represents a phenyl derivative of formula (a), R9 is morphelin-3,5-dione-4-yl and
20 R2, R3, R7, R8 and n are as defined above.

In a further preferred embodiment, the invention relates to a compound of formuia 1 or a sterecisomer
thereof, wherein R1 represents a phenyl derivative of formula (a), R9 is morpholin-3,5-dione-4-yl, n is
1 and R2, R3, R7 and R8 are as defined above.

25
In a further preferred embodiment, the invention relates to a compound of formula 1 or a sterecisomer
thereof, wherein R1 represents a phenyl derivative of formula (a), R® is pyrrolidin-2,5-dione-1-yl and
R2, R3, R7, R8 and n are as defined above.

30 In a further preferred embodiment, the invention relates to a compound of formula 1 or a sterecisomer
thereof, wherein R1 represents a phenyl derivative of formula (a), R is pyrrolidin-2,5-dione-1-yl, n is 1
and R2, R3, R7 and R8 are as defined above.

In a further preferred embodiment, the invention relates to a compound of formula 1 or a stereoisomer
35  thereof, wherein R1 represents a phenyl derivative of formula (b) and R4, R5; R6, R7, R8, R% and n

are as defined abave.

In a further preferred embodiment, the invention relates to a compound of formula 1 or a sterecisomer
thereof, wherein R1 represents a phenyl derivative of formula (b), R4 is methoxy, R5 is methyl, R6 is
40  hydrogen and R7, R8 and R9 are as defined above.



5 1n a further preferred enbodinent, the invention relates to a
conpound of forrmula 1 or a stereoisoner thereof, wherein Rl

r epr esent swa fahenydsoderi vative of formula (a), n is 1 gueyERoosk3sseR7,
R8 and R9 are as defined above. 10l n agfurther preferred enbodi nent,
the invention relates to a conmpound of fornmula 1, wherein Rl
represents a phenyl derivative of formula (a), R2 is nethoxy, R3 is
nmethoxy, nis 1 and R7, R8 and RO are as defined above. In a
further eréP?’é’EFf%fﬁBG@P?Pé?ﬁm therpventppdsiateia acameaued ot fermatlaciowg sigrrgisemer
formul a nerath@medein H?lep’r&eﬂ@prpﬁé‘r@l’ﬂeﬁvﬁv@dﬁwmhla dorrMaetexyORS5 bRy metb@ether

(a) R2. 'aﬁd mt:ﬂ n(? ] ne cgpbﬁnngqé%s tﬁ?mdh?l?eg%];er%h ed'?cﬁm sgﬁ%ﬁr@gd ngCBpéntEh&

i s as orererred
i nvem’t5| orﬁ'”Q@Tdd-T’-"egBta'EF%g?f%ﬁi)@ﬁfﬁ%f’ #FV§ormula 1 or a stereoi soner
t her eof mherern R1 represents a phenyl derivative of fornmula (a), RO

i's mor p hq)d é ﬁ‘r ][t ge'rr%&] @m?odthefﬁ? %e%rwgﬁt;on Re?ateﬁz ’a cgﬁpd?]ﬂg ofqorﬁ'rrul% 1ao$ anzef'eloﬁgrQer

above. erred he invention relates
corrpound “E?feof é&’r’ﬁ‘ﬁ'ﬂ§1 Ie%?se%fs QPE?“é'cﬂng?H‘éer"ff%’é'r”%&‘r) R7ih BBy IRERE methyl, and R4
r epr esents, B, pAeny h ades defmbd stevef fornula (a), R9 IS

mor phgl i n-3, 5-dione-4-yl, nis 1 and R2, R3, R7 and R8 are as defined
above. 25 Ip a further Ereferred enbodlnent the invention relates to
a conpoult? BH"Y BIEATFS ST OKImeRt Sedrveniion sties to R&ParRUnd giiamuler. wieren RT re-

r epr esenpesentpheeyy deryriveat jouailob), Rensnmétmxy 35, is RBthyISRG is hydrogen, R7 is
pyrrol i didtng, Rs RinRit ki ¥o2iRe n B as@3ineRépovB8 and n are as defined
above. 30In a further preferred enbodi nent, the invention relates to
a conmpound of forrmula 1 or a stereoisoner thereof, wherein Rl

r epr d8§entrsa fyrtipsin evefeired embagimant ¢hedrivefitin meldtes to a)comR@Ing gf formula 1, wherein R1 re-
pyrrol i dbRséhtda ;ﬂieﬁﬂ@erﬂlaﬁde of Brrhufa (33) 286 f2hoxRRs dRd R8RS 230 @ltﬁ-ﬁrclusmn of

defined b(%wo carbon apomé to *.rl!;|?hhtﬁ%e'0r gT%leeorm g plrog%ﬁwggwiperg%r{el rrrr]@;/q'\nitls methyl

rel ates
wher ei n ﬁﬁ'&%’%@@rﬁ%a"énﬁfﬁeﬁﬂeﬂdﬁérﬁpw&tl ve of formula (b) and R4, R5;
R6, R7, R8, RO and n are as defined above. In a further preferred

e nbo%b e ma fuﬁlﬁ]eﬁ 8’e@%§5‘£d\}\ﬁd& ‘n(e?l ir%ert:tf%n ?yéf&@?,'ﬂ o(aImd t}f(?%mhla g f’ glreregi]somer

st er eoi soner represents

formul a {hsyect pherpig Rﬂréﬁtprﬂﬁ%gﬁsa F@"V@ew-@i'\rﬁﬂffm%a {b “4% FHr i BR: RinB7 R anpg
and RO aReasusdefinetiasbvabove. WO 2008/ 138939PCT/ EP2008/ 055867 - 9 -
In a further preferred enbodi nent, the invention relates to a
conmpound of forrmula 1 or a St er eoi somer t hereof, wherein Rl

r epr esent's? thshRiFrediapboginent e gvertig miates to B pomeund & foryla ey a strssoisereer
R6 t afet thereofawblergin R rdpreséniss pirengl fdetiviagvet oforroada (bd iR4ad watboxty ORWh inethyt Re1s

are bond?u?jrgggﬁm@ﬂ Sl RO RE LRKRSa 6 ¥EbGR&MBNE Sring and R7, R8 and R9
are as defined above. I'n a further preferred enbodi nent, the

invention relates to a conpound of fornula 1 or a stereorsoner
t her eof , Indfertter preflired @progpent thednvpitienelataide a vabpoved giormale el a stelepisorker

is met hy thereBBwheteifRY Mpleserd&l iRyl dBRsatifRGr foﬁ@ul RQ IEhENSS, F@lﬁén'd%%gether
Z‘bg\éﬁ% Ouﬁla:} vmh |chjglh%1)fji[|ell&r ef E?rbei! d enbggh %y are bonded %orm €é‘lg%)tro(-)llrrlrked cyglopentane

ring, nis 1 and R7, R8 and R9 are as defined above.

[n a further preferred embodiment, the invention relates to a compound of formula 1, wherein R1
represents a phenyl derivative of formula (b), R4 is methoxy, R5 is methyl, R6 is hydrogen, R7 is
35  methyl, R8 is methyl, nis 1 and R9 is as defined above.

In a further preferred embodiment, the invention relates to a compound of formula 1, wherein R1

represents a phenyl derivative of formula (b), R4 is methoxy, R5 and R6 tegether and with inclusion of

the two carbon atoms to which they are bonded form a spiro-linked cyclopentane ring, R7 is methyl,
40  R8is methyl, nis 1 and RS is as defined above.



presents a phenyl derivative of fornmula (b), R4 is nethol xy, RS is
methyl, R6 is hydrogen, 57 is nmethyl, R8 is nethyl and RO and n are
as defi nedwaenssssb®l N a further preferred enbodi ment, pdigep006RBiskPN
relates to a conpound of forrmula 1, whegein RL re- presents a phenyl
derivative of formula (b), R4 is nmethoxy, R5 and R6 together and with
i nclusion of the two carbon atons to which they are bonded forma
spiro-1linked cyclopentane ring, R7 is nethyl, R8 is nethyl and 59 and
n are as 'HefthE@reiasied embaiment dhefitventive rolpped cpappuaHBideMylaritor asteroisomer
i nvent i omhefedk, ahesintRa répr&send @ Yhshylderifalivddfli@mdia @), RO is e B SlingB®dne-4-y), and

th f, j , | d t f f | b
21" oo Tt & R ho o SRR el Fred above. | ina |

furth@r preferred enbodinent, the invention relates to a compound of
formul a In ﬁ)furtBer:pte&i‘r@d)bﬁﬂﬁBﬁenEﬁ'tehmeﬁ@fn relatEetb @icBmitling effsreBRINtS adtephbROyEr

derivati YI%re% %%IWJ%FE%&%’[S éghénﬁﬁgﬁ\;amw%f ’fon§§? eF?%g E%llpholiﬁ-% d Fo -4-y] nis

hydr ogen, n ove TUrtfer
preferred aé‘i’rﬁﬂ}cﬁf’r@?rtmaf"ﬁgs?ﬁ\?éﬁﬁnﬁi’\a'?"é‘?at es to a conpound of forrrul a
1 or a stereoisoner thereof, wherein Rl represents a phenyl

deri \’I@t | Ya Rfthdr QFeF@r%@e&mdnméﬁfl tHeSnvRioh Rftes té 3 c&ﬁﬁouﬁ@oﬁf&ﬁﬁ%h%’? 3 §lg%9gomer

wi th inclusion of two carbon atons to E)/are bonded form
a spiro- I'leFﬁQEH’h%rﬁ‘E |Ra;5%’msawéa PRy depvatie °If°érﬁﬂa@7 RgF@ Wil S-dioae-4y!, and
defi ned &40¥eR6, R7, RAaed 1 areehdefingt aoee.r ed enbodi nent, the invention
relates to a corrpound of formula 1, wherei n 51 represents a phenyl

derivati f fo 4 1S meth

yr ogen ™ e Sithed e i BR 0 Feldk 192 g eferinua dor Ratprenimer
abovd5 | thegeof, wherbie R1penedfsents edheewwgmamw formide (). iRBanpyrofdin-ab-dives1-ylon i 1
conpound zf R, @ENRE. &7 hnd RESE 8L Befidd 4RPs.esent s a phenyl derivative of
formula (b), R4 is nmethoxy, R5 and R6 together and with inclusion of
the two carbon atons to which they are bonded forma spiro-|inked
cycl openttigie bg prvgrstory thaktheraydnion coqerRell ¢ambingtidny of supstifuentigreupgireBredl o here-
defined absaie. In pMGu A iM2BRAIDET ERARNDBARRSS Greferdtd grou;bsl‘l:le@crfbbk! h&n.

pr ef %red enbodi nent, the invention relates to a conpound of formula
1 or "a stereoisoner thereof, wherein Rl represents a phenyl

deri vat i Vee erepyidaalthe Wﬂ““"ﬂ'«'gayi @nigir phohphisgatsd @icomialioe fpim, vanigg myounts
R5, R6, Bsolviils.aniided Githeh tAssaded of fredmabinerd tHerkfone, bllsdN26ss opthe taigoagts of
enbodi e &S a
cter eol ootmy { fud By Bl nd G AR FETRARAEY Barp BRI Dokl O
formula (b), R9 is norpholin-3, 5- dlone 4-yl, nis 1 and R4, R5, R6,
R7 an8 R3headosnpasidd ef fomnath tadzcarding tﬂ:@ﬁenn\aamﬁanmtcluee stpreaif @tiare th @abRTIAERH re-
the i nveBrte’sé?ﬁpdlﬁ(Qer@%r%ﬁpstéﬁd/%r OIRCUIRAo A it Rent g Bipsting E&ﬁp%%d%%g%‘dm

t hereof, wherein resents a rP }/ derivative of formula
i s pyr r o™ AYSPIOR G b oL MR stereqqgiiegenterss Faghe! saidrsterpegenn Py e the

defi ned alfmomte configuration R or the absolute conflguratton 8 (according to Cahn, Ingold and Prelog).

30  Accordingly, the sterecisomers (4R) and (4S) in case of a compound of formula 1a2* and the stereo-
isomers (2R, 4R), (2R, 48), (25, 4R) and (2S, 4R) in case of a compound of formula 1b*



In a further preferred enbodi nent, the invention relates to a
conpound of forrmula 1 or a stereoisoner 15thereof, wherein Rl
represent sy #gnydspderi vative of formula (b), RO IS  pcrEp2008/055867
pyrrolidin-2,5-dione-1-yl, nis 1 and.R¢. R5, R6, R7 and R8 are as
defined above. It is to be understood that the invention covers all
conbi nati ons of substituent groups referred to hereinabove. In
particular, the inventR2q cevxers all conbinations of preferred groups
descri bed herein. 20 The ( ounds 20f the invention may contain, e.dg.
when isolated in crystal Li Qr M NVafyi moupt s of sol vents.
Included within the sdtpe of"theyinvgnt{on aNe7\therefogg, all

sol vates of the conpounds of roul e 1 d t'he st@e i'soners thereof.
Hydrates are a preferred exarl @|of\8ai d sol vates. he conpounds of
formula 1 according to the invenRBorpi ncl ul@*kt er eoi soners. In case
R7 and R8 re- present different groups and/or R5 and - CH2R6 represent
di fferent groups, the conpounds according to the invention have one
or two stereogenic ce Ers. 8cach of said stereogenic centers may have
t he absol ute confi gurafTeg-Rgrsthe absolute configuration S
(according to Cahn, Ingol prelzog). 30Accordpngly, the

stereoi soners (4R) and (453 A~casdl of cothpourfd of forrmula | a* and
the stereo- isoners (2RO 4R) 4&)—,@#& and (2B9 4R) in case
of a conpound of fornul a\l-b* RMO2008/ 13 PCT/ / 055867 -11 -
RO ( H2) R5 (1 b*) R®arle part e invention (the nunbers refer
19* and1k®B*). 5The invention
further includes all métures of the stereoisoners nentioned above

i ndependent of the

are part of the invention (the numbers refer to the atoms indicated in formulae 1a* and 1b*).

5  The invention further includes all mixtures of the sterecisomers mentioned above independent of the

ratio, including the racemates.

Some of the compounds of formula 1 or sterecisomers thereof may exist in different crystalline forms

{polymorphs), which are within the scope of the invention.

10
The invention further relates to compounds of formula 4, which are key intermediates in the process of
producing the compounds of formula 1 according to the invention as described hereinafter.
The invention therefore also relates to a compound of formula 4,
15
H
N
N—N
/
R1 o 4
R7 RS

wherein

R1  represents a phenyl derivative of formulae (a) or (b)



ratio, including the racemates. Sone of the conmpounds of fornula 1 or
stereoi soners thereof may exist in different crystalline forns

(pol ynor phgh, 200438439 are within the scope of the inventi@iyepbi®osss67
invention further relates to conpoundsq®f formula 4, which are key
intermediates in the process of producing the conpounds of formula 1
according to the invention as described hereinafter. The invention
therefore also relates to a conpound of formula 4, wherein
Rlrepresents a phenyl derivati i
2008/ 138939PCT/ EP2008/ 055%%
the group consisting of 1-2Ca
conpl etely or predom nantly substit
fromthe group consisting of R3-2C al¥loxy,  3-5C 9¢l oal kdRY,

3-5C-cycl oal kyl - nmet hoxy and 1-2C-al koxy which | Qnpl etely or
predom nantly substituted by fluorine; R4 is sel®€cted fromthe group
consi sting of 1-2C-al koxy and 1-2C-al koxy which i Regconpl etely or
predom nantly substituted by fluorine; R5 is 1-2Cal kyl and 10R6 is
sel ected fromthe group consisting of hydrogen and 1-2C-alkyl, or RS
and R6 togefelﬁer and with inclusion of the two carbon atons, to which
they are bonbi# selpdeciom Bppioenr fanpirtiad o5l-2Gplkay ﬁ@qwbé@@'djowwrcb@aaemelﬁtely or
ring; R7is 1pd€erahdayy subsiut&Bhysiudind0- al kyl 15or R7 and R8 toget her

‘é"'_t h the carRon LA frdnPindGhobl odnlEihg 3f £209REEGS.5¢ B fBafRoxyPh-5 oy otk

andlZC—aIk . ichis
ra&ed by fl uori/ne; '

methoxy and 1-2C-alkoxy which is completely or predominantly substituted by flucrine;
R4 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by fluorine;
R5 is 1-2C-alkyl and
10 R6 is selected from the group consisting of hydrogen and 1-2C-alkyl,
or R5 and R6 together and with inclusion of the two carbon atoms, to which they are bonded,
form a spiro-linked 5- or 6-membered hydrocarbon ring;
R7 is 1-3C-alkyl and
R8 is 1-3C-alkyl
15 or R7 and R8 together with the carbon atom, to which they are bonded, form a spire-linked 3-,
4-, 5- or 6-membered hydrocarbon ring;

a salt thereof, a stereocisomer thereof or a salt of the sterecisomer thereof.

Salts of the compounds of formula 4 or the salts of the sterecisomers thereof include all inorganic and
20  organic acid addition salls and salts with bases, especially all pharmaceutically acceptable inorganic
and organic acid addition salts and salts with bases, particularly all pharmaceutically acceptable inor-

ganic and organic acid addition salts and salts with bases customarily used in pharmacy.

Examples of acid addition salts include, but are not limited to, hydrochlorides, hydrobromides, phos-
25 phates, nitrates, sulfates, acetates, trifluorcacetates, citrates, D-gluconates, benzoates, 2-{4-hydroxy-

benzoyl)benzoates, butyrates, sulfosalicylates, maleates, laurates, malates, lactates, fumarates,

succinates, oxalates, tartrates, stearates, benzenesulfonates (besilates), toluenesulfonates (tosilates),

methanesulfonates (mesilates) and 3-hydroxy-2-naphthoates. Of these, hydrochlorides are preferred.

30  Examples of salts with bases include, but are not limited to, lithium, sodium, potassium, calcium,

aluminum, magnesium, titanium, ammonium, meglumine and guanidinium salts.



4-, 5- or 6-nmenbered hydrocarbon ring; a salt thereof, a stereoisoner
thereof or a salt of the stereoisonmer thereof. Salts of the conpounds
of fornmul awd Rhg/izkeesal ts of the stereoisoners thereof pdgkM6R084sk7

i norgani c and 20 organic acid additionqgalts and salts w th bases,
especially all pharmaceutically acceptabl e inorganic and organic acid
addi tion I a al |

pharnaceJ??é% vag%ﬁge?i%r%bﬁHdPaﬁﬁ%%yéﬁﬁrﬁ?ganf%saC|d addition salts
and salts with bases customarily used in pharnmacy. Exanples of acid
addi ti on TeakdrspouitiBlotdenuldd) thedtls, helstetdoBbrh@6laddihe ft6lbRNIQEbighRR s thereof

hydr obr Orﬂ g%?nt?lp %Ogs wh%l‘?pc!1 ﬁéce ﬁ E)r_ygl Iﬁr{eq’ngrﬁls ‘Ua I%Hngn%tuﬁté of s%ﬁlgétgth%ﬁﬁed W|th|n the

trifluoroa

benzoyl ) tﬁécrpz@é%@yer@a@ ?’Pdt’%@fores%ls%éta? ?fé'val fﬁf“é%und?r%flf@@t"é§ asl‘%?d la?a{he§°"
mal at es, vhtasbiahesjts, tHersbr@iseMers FHE thi BAlls ©6the Ss@biadn@ss oftias dompdu@8s of formula
stearateg, benzenesul fonates (besilates), toluenesulfonates
(tosilates), nethanesul fonates (nesilates) and

3- hydr oxy- 2- napht hoates. O these, hydrochlorides are preferred.
30Exarrp| @rsa prifesed érsbodinteht thaisesitivrrelhtasl ®, a dathpoaw ef faoiuld 4, dhéreil t O,

i LM (§0didiecROL B\ RBIvail & fotfbiadlapafigum | magnesi um  titani um
ammoni um negl'um ne and” guani di nium s WO
2008/138939PCT1EP2008/055867 - 13 - The salts include water-insoluble
and, particularly, water-sol uble »alts The conpc- of, formula 4,
the salts, the stereoi song: alts eQi SOMer s

t hereof may contain, e.g. 8 e form varying
anounts of solvents. Included ithin the 5 scope/of the invention
are, therefore, all solvatesRaf thel@onmpounds ofoforhul b}, as wel |
as the solvates of the salts, the stereoisoners_apd the salts of the

stereoi soners of the conpounds of formula 4. R5 h a preferred
enbodi ment the invention relates to a conpound of ggornmul a 4, wherein
10Rlrepresents a phenyl derivative of fornulae (a) or (b) wherein

R2 is selected fromthe group consisting of 1-2C- al koxy and
1- 2C- al k8%§®%hi ch is conpletely or predom nantly substituted by
fluorine; 15RBisisgeda fwotibelgrbumpmntistieg gir Bpalbon sndst-2Crglkady whicR B-canidetely or

and 1-2GC al kg¥¥onynfsubstintQBlsetgky or predonminantly substituted by

fluorin
uo l5 € R3 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or

predominantly substituted by fluorine;
R4 is selected from the group consisting of 1—2C-aflkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by fluorine;
R5 is 1-2C-alkyl and
20 R6 is selected from the group consisting of hydrogen and 1-2C-alkyl,
or R5 and Ré together and with inclusion of the two carbon atoms, to which they are bonded,
form a spiro-linked 5- or 6-membered hydrocarbon ring;
R7 is 1-3C-alkyl and
R8 is 1-3C-alkyl
25 or R7 and R8 together with the carbon atom, to which they are bonded, form a spiro-linked 5- or
8-membered hydrocarbon ring;

a salt thereof, a stereoisomer thereof or a salt of the sterecisomer thereof.

In another preferred embodiment, the invention relates to a compound of formula 4, wherein

30 R1 represents a phenyl derivative of formulae (a) or (b)



R4 is selected fromthe group consisting of 1-2C- al koxy and
1-2C al koxy which is conpletely or predom nantly substituted by
fluorine; Yo hlsedd- al kyl and 20R6 is selected from t R 1OFmEbR/055867
consi sting of hydrogen and 1-2C-al kyl .4#r R5 and R6 together and with
i nclusion of the two carbon atons, to which they are bonded, forma
spiro-linked 5- or 6-nenbered hydrocarbon ring; R7is 1-3C—alky| and
R8is 1-3Cal kyl 250r R7 and R8 together with the carbon atom to

whi ch they are bonded, forma 4 it Rnber ed
hydrocarbon ring; a salt e 4 St er eoi eof, or a salt of
t he stereoi sonmer thereof. F/anot her preferr—- enbodi nent, the

invention relates to a conpoF d of {grmula 4, 3Qﬁ¥represents

a phenyl derivative of forrmulae (a) or (b) WO

2008/ 138939PCT/ EP2008/ 055867 - 14 - wherein RBZi Sy selected from
which is

the group consisting of 1-2C al koxy and 1-2C—alk0ﬁé
conpletely or predom nantly substituted by fluorih€, 5R3 is sel ected
fromthe group consisting of 1-2C-al koxy and 1-2C-al koxylwhich is

conpl et emsiersin predom nantly substituted by fluorine; R4 is selected

fromthe gr ORdis gg@&édﬁ’lio'rﬂgtf %up;'l"bo%g;stﬁ\b %P?(:Y%QQ%Y éﬁﬁ%kﬁﬁ%%ﬁﬂ 'is%gwyﬁtelg or

conpletely or predom nant stituted d
10R6 is hydr g@r@:ﬁnmantiy substltuted by fluorine;
5 R3 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy WhICh is completely or

predominantly substituted by fluorine;
R4 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by fluorine;
R& is methyl and
10 R6 is hydrogen,
or R5 and R8 together and with inclusion of the two carbon atoms, to which they are honded,
form a spiro-linked 5- or 6-membered hydrocarbon ring;
R7 s 1-3C-alkyl and
R8 is 1-3C-alkyl;
15  asalt thereof, a stereoisomer thereof or a salt of the sterecisomer thereof.

In a further preferred embaodiment the invention relates to compounds of formula 4, wherein
R1  represents a phenyl derivative of formulae (a) or (b)
20

R4

0 (b)
R5
R6
wherein

R2 is methoxy;
R3 is methoxy;
R4 is methoxy;

25 R5 is methyl;
R6 is hydrogen,



or R5 and R6 together and with inclusion of the two carbon atons, to
whi ch they are bonded, forma spiro-Ilinked 5- or 6-nenbered

hydr ocar boworpgsassdsyi s 1- 3C-al kyl and R8is 1-3C al kyl ; pEaskseisiossse7

t hereof, a stereoi soner thereof or a sgt of the stereoisomer
thereof. In a further preferred enbodi nent the invention relates to

conmpounds of 2.4 [0 .epr. ny.l rivafg i f
formul ae (a) O'J;gﬁ)l%ﬂgdh\ép%gﬁgfnﬁa ?fg%%% %6%{/@@% t?évqﬁ%{hﬁgér)e/}égﬁgd’i S
met hoxy: 25R®MT & spietliflad 5- pes-memiprjest Rygieparbonngg:

2008/ 138%39PEHMdr9R008/ 055867 - 15 - or R5 and R6 together and with

I ncl usi o,0f isénﬂ‘ﬁqf*"‘” carbon atons, to which they are bonded, forma
spiro-1inked 5- 8F 6- menber ed hydr ocarbon ring; R7is nmethyl; R8is

met hyP: BoF s thesof- thereof. In a further preferred enbodi nent, the

i nvention relates to a conpound of forrmula 4, wherein Rl represents a

phenyl dﬁ{dé f\ﬂﬁlﬁé_r ¥r%fe9’fe?1£rﬁlgdaweﬁt, (h@}rlvelﬁ%n betatdERb QQWpoun%goflfoﬁmettl,l \PREYein IB? 'S
nmethyl and R8 Is nethyl, or a salt thereof ) ) )
represents a phenyi derivative of formula (a), R2 is methoxy, R3 is methoxy, R7 is methyl and R8 is
methyl, or a salt thereof.
10
In a further preferred embodiment, the invention relates to a compound of formula 4, wherein R1
represents a phenyl derivative of formula (b), R4 is methoxy, RS is methyl, R6 is hycllrogen, R7is

methyl and R8 is methyl, or a salt thereof,

15 In a further preferred embodiment, the invention relates to a compound of formula 4, wherein R1
represents a phenyl derivative of formula (b}, R4 is methoxy, R5 and R6 together and with inclusion of
the two carbon atoms, to which they are bonded, form a spiro-linked cyclopentane-ring, R7 is methyl

and R8 is methyl, or a salt thereof.

20  The compounds of formula 4 include stereoisomers, In case R7 and R8 represent different groups
and/or RS and —CH,R6 represent different groups, the compounds of formula 4 have one or two
stereagenic centers. Each of said stereogenic centers may have the absolute configuration R or the
absolute configuration S (according to Cahn, Ingold and Prelog).

25  Accordingly, the stereoisomers (4R) and (48) in case of a compound of formula 4a* and the stereoiso-
mers (2R, 4R), (2R, 48), (25, 4R) and (2S, 4R) in case of a compound of formula 4b*



10 In a further preferred enbodinent, the invention relates to a
compound of fornula 4, wherein Rl represents a phenyl derivative of
formul a (bWOﬁéG/B@ﬁ'Et hoxy, R5 is methyl, R6 is hydrogesyr/iPhodsiossssr
methyl and R8 is nethyl, or a salt therj@of 15In a further preferred
enbodi ment, the invention relates to a conpound of fornula 4, wherein
R1 represents a phenyl deriyative of formula (b), R4 is nmethoxy, RS
and R6 together and with in S of the two carbon atons, to which
t hey are bonded, forma spiro-| cyctopentane-ring, R7 is nethyl
and R8 is rrethyl, or a salt _t ¢ s of fornula 4

i ncl ude stereoi somers. In cBSe R7 ands Hii fferent groups
and/or R5 and -CH2R6 represent difke ] t he conpounds of
formula 4 have one or two stereogenlc ent ers. ﬂ of said

st ereogeni c centers may have the absolRR eQ:onfl 58? tion R or the
absol ute configuration S (according to Cahn, Ingold and Prel og).
25Accordingly, the stereoi soners £4R) and (48) in case of a conpound
of formula 4a* and the sterggiso-"ners (2R 4R, (2R 4S), (2S, 4R
and (2S, 4R) in case of a conpp 9f formula 4b" WO

2008/ 138939PCT1EP20081055867 - 2 N2--- R8 oMal 2 N --- NH
5 R8 0(4b*) R6 are part of t NN O (tlhe nu s refer to the
atonms indicated in fornmul ae 43

R5

R8 O (4b*)
R6

are part of the invention (the numbetrs refer to the atoms indicated in formulae 4a* and 4b*).

5  The invention further includes all mixtures of the sterecisomers mentioned above independent of the

ratio, including the racemates.

The compounds of formula 1 and the compounds of formula 4 according to the invention can be
prepared as follows.
10
As shown in reaction scheme 1 the compounds of formula 1, wherein R'1, R7, R8 and R9 have the
above-mentioned meanings and n is 1 can be obtained by reacting a corresponding compound of
formula 2 with a compound of farmula R9-H, wherein R9 has the above-mentioned meanings in an
appropriate sclvent, such as, for example N,N-dimethylformamide, 1-methyl-pyrrolidin-2-one, ethanol,
15 2-propanol, 1-propanol, butanol, acetenitril or tetrahydrofurane, preferably in the presence of a base,
such as, for example potassium carbonate, sodium carbonate or diisopropylethylamine and preferably

at raised temperature up to the boiling point of the solvent being used,

The compounds of formula 2, wherein R1, R7 and R8 have the above-mentioned meanings can be
20  obtained by reacting a corresponding compound of formula 4 with chloroacetylchloride or chloroacetic

anhydride in an inert solvent, such as, for example dichloromethane, chloroform, toluene, tetrahydro-

furane or acetenitril, preferably in the presence of a base, such as, for example triethylamine or diiso-

propylethylamine, preferably at a temperature between 0°C and ambient temperature.

25  The compounds of formula 1, wherein R1, R7, R8 and R9 have the above-mentioned meanings and n

is 2 can be obtained by reacting a corresponding compound of formula 3 with a compound of formula



5The invention further includes all mxtures of the stereoisoners
menti oned above independent of the ratio, including the racenates.

The conpouR@so@fiseasmul a 1 and the conmpounds of fornul apcdy@6emidiseo
to the invention can be prepared as fohfows. 10 As shown in reaction
scheme 1 the conpounds of formula 1, wherein R1, R7 R8 and R9 have
e oV e TEUh AR (HERELRAS A0 e B o8B A, Nl 2201000
wher ei n RONHiEethysmampige.c-methit- Pﬁw@ﬁn Areemmetpgngl, r?“ﬁﬂddﬁt{ﬁhwii?fwaﬂ% dichlorome-
sol vent, tsHa6 Br 1aiGenef srefe@Biiheprdbehbdlif GR by | Juo 88115 8mple potassium carbonate,

1- net hyl -

LR IR Y T —
of a Basdhe @Uﬁmp%o“f‘wo"@ﬁtd%?ﬁpés%t assi um car bonat e, sodi um carbonat e
or diisopropylethylam ne and preferably at raised tenperature up to

the boil 'Tﬂgﬁo%‘?d Ezrﬁids%fngng@a ﬁ%é&@ﬂ%b@#é}% R%%%@'e thd B &‘é%ﬂt"}&‘r’ugﬁﬁeﬂi ﬁé gén | a

2, wherein ve t he' above-nenti oned neani

obt ai ned Pwafﬁ%aﬂeﬁﬂ'@g 3 CUEPPWLiRS FRITAREL FATBYIR & Wit Pf%?ﬁlﬂyh‘g‘@“% N '“e"
chl or oacevlydnt, BLdrasdier @amelaldohloamethare, etidayfei, detdnitrii anteirahgdrbfusad, \peidrably

such 18S; uf tﬂé pr@%ﬂﬁ@a)é)f% bgéec Q&cﬂ %Q rf@rtet@rﬁ';ﬁe mSth Q"Fllﬁé erdrBopF Bi/lé’tﬁ%me The reactlon is

t et rahydrofurane or acetonitri re era% 'y 1n the presence o
base, sufResbly ‘Taﬁied8%zi‘ﬁi’3']1@e"ttferm@f’rﬁ§'ﬁam ne or diisopropyl ethyl am ne
preferably at a tenperature between O0C and anbi ent tenperature. WO

gggsélﬁgf?gﬁgo%gﬁ?ﬁ@w&ﬁemm ?X R7 A%%ﬁéthg\‘/\é;lﬁé Qéeog?-ﬁ%gﬁl}gt?d ﬁ@eﬁﬁln s can be

o] 0 RRERS ReErOTs B iariadrs SRRerR Bvus St 4565 aﬂaﬁﬁgﬁeﬂ n

et harbl , 1@esrmrmhmc@ﬂwmrwe-ddm‘@meoa@hﬁ rfranearmie tembutelmtoltpnee4—eulhmquy} n
the pres %B@rﬁhr@ﬁ @Fbomeﬁ@m&usmyu aqmetﬁgfes@r&myﬁ;.m&.a&awmxguat@h}pmﬁ&u

sodi um carbonat ne, or

o ef of abFIV Al e TaRHERAH e RIEAS Ry RS e BPRd e
sol vent bepsnge olsesiongrprse cushrsuintiexample bediymusthoxBle, notaseien terlFoutoxidg, sadigm RS
have t he haiigy, endipefelBR e taFBRRnPEsLGALuc 8s, Rir eRApRMBoy 1802@ct i ng a
corr? pondi ng conpound of fornula 4 with prop-2-enoyl chloride in an
i nert " solvent, such as, for exanple dichloronethane, chloroform

acet oni t Altgmasively, éftercawwéff effafiaa 4pyhereit Rb Ry a09R h@%éhﬂoﬁ‘be!ﬁe'ﬁefém'aﬁd a
base, su@Rafisgs chrobe g¥mRga b réaciirgtaphrespbiiting@bmpbuns 6fToraiall catith Yipaidiie.
The r eacglhﬁ?a Zrd d%{ﬁ&ﬁﬁ)ﬁ@% a%?e‘iﬂah%a%&fhféht ds?/ggr'n ﬁpéfertaﬁﬂg% Sl feraliis,

conpound
above- msﬁ%ﬂeﬁﬁ'@d‘tW%Q?f|'r}ﬂg’§'”b%fﬁ"'et§€“’ﬁ?téﬁéﬁ"b‘&?"lsy‘s?"eact| ng a correspondi ng
conmpasnd of formula 5 with an in 4-position activated and in

151- posi &h&&n?B%?Bﬁfﬁ&u%‘doﬁﬁéﬂéuﬁ‘ﬁﬁ q:?franx%lhxﬁet éwabe-ﬁﬁ%m.o[; {Qﬁﬁ%g@éa% be

tert-butyl 4-(toluene-4-su % peri |ne- 1-car
tert-but 9‘Pta'ﬂed(q¥é?&}‘?5ﬂ9@ti‘l’PrBPfﬂ?FeHx'SWSt'é eﬂé‘rq @ﬁ'-?'?ét“%e%%ff”f?@%%%ﬁ iﬁoﬁ'cﬁ"ce?ﬁ'd ester
i nert sobffemiula 6suitd hydrazinef Hytra@XdaPapprobidie stilvert, Sith ke forerantis an alcohol like

1- et hy| [ﬁXﬁo‘ &lr#eq{aﬂolzpr&@r%b@ Gt rg E%@Tﬂﬁathl@ (jf,['sggclaﬂ gﬁ%ﬁin? Eouﬂ oﬁt“né 9

base, suc or exanpl e’ sodium e {3ssiumyert ~but ox

sodi 8 h§eirg ‘&éd Taﬂﬁﬁ"‘?)’r‘)gﬁ'éﬂébq'vbﬁ!“t?ddi @@HE“F@TWP&PG%‘C’ SHEIAPRY RS 2 1f"(9’a"<y'
exanpl e 8flerf gartkbfy: prebrredl id edsisabVie kaactioh Behem@ TP eHemeshyDéstdror mul a 4,
wherein Rl, R7 and R8 have the above-nentioned neani ngs can be
prepared_by reacting a corresponding com'J]ound of formula 6 with

pi peri di hoUOMPPHGEPIHITHE Sevhaield BERI G B8 have the Fhey haIARionstneaningbTap At
system priegires Bbbactiad arm ativied beeisRetid deivate cehpacd & lwhyremtR 1tHag the@bdveng

pol n1‘35 of mtem%néoanééﬂmgs \ﬁi#atnee@ep&'f&gulg ?%erein R7 and R8 have the above-mentioned mea-
nings, in an inert solvent, such as, for example tetrahydrofurane, diethyl ether, toluene, N,N-dimethyl-
formamide or 1-methyl-pyrrolidin-2-one, in the presence of a strong base, such as for example lithium

diisopropylamine, butyl lithium or sodium hydride, at low temperatures, preferably below —40°C,



25 The conpounds of formulas, wherein Rl, R7 and R8 have the

above- nenti oned neani ngs can be obtained by reacting an appropriately
substi t ut edroaoesr3esybsti t ut ed-f 3- oxobenzene propi oni ¢ agPeR6dsREsseT
formula 6 with hydrazine hydrate in an4g@ppropriate solvent, such as,
for exanple an al cohol |ike ethanol or nethanol, preferably at raised
t enper at c (o] e n ein
used. The@h%b{ 393? éf@%llnXIa?are CII Sugrg%]e {neﬁg% mer?lﬁ}( )PO(E?O%Z}% rr]’ri@(gn i’/% m%t(f)tﬁgul?anoa
ester mayhepyl- %[etmyltzp@ngptgypetl@g eethylpenareaty F@H‘ megthyd Pﬁécfoé?ﬁt@'@a@@xylafeas S hovvn
in reaction schene 1 - the nethyl ester. The conpounds of formula 6,
wher ei n e&rs gﬂ‘grnﬁgj mg gorﬁntb¢0|§}lg9%qaﬁ§&tohﬁ) Q@% %5'?@&‘&&9@ \/%t%g oggdures kpown
pr epar ed ¥ reactirng an activated benzol c aci erivati Fe¥ormila
8, whérei"®@™has the above- 35 mentioned meanings with an ester of
formula 7, wherein R7 and R8 have the above-nentioned neanings, in an

i nert SO'TK@Q&W&J@(P&%F}\ aclJ SivASaoe oﬁn&lgé %ﬁ'{%q)rb% e, %xargﬂ»lg %@(}6 dlrﬁttcpﬁre

t ol uene , ormam de or 1-net rro one

presence P@Fed&feétdﬁﬁﬁﬂéedu%‘é '“tf‘éft?éﬁ"aégaf%?PpéS?a?ﬁﬂV}éo?%’ Ezﬁ% it O94b31es,

di i sopr opydE616838 anb itGde/0B83%i um or sodi um hydri de, at | ow
tenpgpatures, preferably bel ow -40C. WO 2008/138939PCT/EP2008/055867

- 18 - Suitable esters of fornula 7 are faor exanp nmet )
2- et hyl pF SESTAY &Y RBIHHE & SEPAYICH B Sy R ods d‘?’?’é’i"ﬁ?xl" the FeLl’ F'P)Eﬁt%[%%ﬂ'je,
met hyl 2<atiob B70126881anoat e and net hyl cycl opent ancar boxyl at e. The

esters of fornula 7 are comercially avail able or can be prepared
according to procedures known 5in the art. The activated benzoic acid
derivatives of formula 8 can be obtained, for exanple, according to

t he procedures described in the international patent applications
W92/ 12961, W94/ 02465, W95/ 01338 and W96/ 03399. An alternative
synthesis route to conpounds of fornmula 5 is described in the

Eur opean patent application EP0126651. WO

2008/ 138939PCT/ EP2008/ 055867 - 20 - Conpounds of forrmula 1 can be
converted into further conpounds of fornmula 1 by nmethods known in the
art. For exanple 5 a conpound of forrmula 1, wherein RO is a

t hi onor phol i ne- 1- oxi de- 3, 5-di one-4-yl - or a thio-

nor phol i ne- 1, 1- di oxi de- 3, 5-di one-4-yl-ring can be prepared froma
conmpound of forrmula 1, wherein RO is a

t hi onor phol i ne-3, 5-di one-4-yl -ring by an oxidation reaction, for
exanpl e by using 3-chl oroperbenzoic acid in dichloronethane as an

oxi dant. 10A further possibility to prepare conpounds of fornula 1 is
to use a tenporarily protective group in order to introduce a
specific substituent at the end of a reaction sequence. This nethod
can be advant ageously used, for exanple, to introduce different

al koxy groups in the position of the R3 substituent. Exanples 5, 6
and 7 have been prepared using such a nethod; here, the benzyl group
served as a tenporarily protective group for a hydroxyl group in R3
posi tion.



15 1t is known to the person skilled in the art that, if there are a
nunber of reactive centers on a starting or internediate conpound, it
may be nec@®sS@igiskee bl ock one or nore reactive centers gEnPOIRdsiaé7 bY
protective groups in order to allow a_ggaction to proceed
specifically at the desired reaction center. A detailed description
for the use ﬂhm? Ia%ge qunber of proven protective groups is found,
for exanple, 'Y G eene, Protegtive G oups in Organic

Synt hesi s, John VVIey Sons, 1999pgs %d (770or in P Kp0|eosk|,

I

Protecting G oups, Thi nE(a)/Edl cal Publ oshers, 2000. Th ounds
according to the inve are—TSUTared“and—pur?fle Ep(
known per se, e.g. %y d|§E|II|ng off the solvent in vac (6)
recrystallizing the residue obtai nedid rGriwa suitabl e s@fvet‘ﬁs or

25subjecting it to one of the custepaf rif1 cati on nethods, such as
col um chromat ogr aphy on a suitabl e stip t mterial. Salts of t he
conpounds of formula 4 and the ster soners thereof can|bgyQbkaiged
by dissolving the free co und " a suitable sopvent (for exanple a
ket one such as acetone, rTIﬁ\ylethylketon hyllso utyl ket one,
an ether such as diethyf ether, tetrahydncf%{éﬁ%dgzgdlox , a

chl ori nated hydrocarbon\suclf as neth ere oform a

| ow nol ecul ar wei ght al yphatic al co d%h as nethanol/ et haf?dl or
i sopropanol, a |l ow Ncul @ i egvsuéﬁﬁiétamhyl
acetate or isoprop / acktate, or wat er) whi ch contal ns desired
acid or base, oRifo Qhe desired acid or base i sRfhenR&dded. The
acid or base can ded i ~salt preparation, depending on

whet her a 35nmono- or polybasic ac or base is concerned and
depending on which salt is desired, an equi nol ar quantitative
ratio or one diffgring therefrom The sak{s are obtai ned by
filtering, r@pré&cipitating, precipitationg h{h a non-solvent for the
salt or by evaworatin t he sol vent. SgM{srobtaiped can be converted
into the freﬁ npounds whi ch, in tuth, can be conyerted into salts.
In this ceutlcaIIy unaccept abl e sal t s)~whi ch can be
obt ai ned, for exanple as ppocess products in the nanu
WO 2008/ 138939PCT1EP2 08/052?@1\ 21 an industrial scale, can
converted into pharmateuticad |l y\acceptable salts by proces

2 artCl Pure di astereoners and

according to the invention c n b

S5taned e.g. by asymetri nt hesis, by using chiral star

conmpounds in synthe*is and % spllttlng up enantlonermp_ﬁnd

di asterioneric m xtuyresyobta ned in synthesis. Prefe the pure
di astereoneric d/zgggkengntioneric conmpounds ofRﬁ on are
obt ai ned by using chifal starting conpounds in synthesi

10Enant i omeri ¢ andRdi asR8r eomeric m xtures can be spRft UR8into the
pure enantioners and pure di astereoners by nethods kno to a person
skilled in the art. Pfeferably, diastereoneric m xtures|are separated
by crystallization, ip particular fractional crystallization, or

chr omat ogr aphy. Enant|oneric m xtures can be separated &bey
formng diastereoners|®&-Hh a chiral auxiliary agent,

O

to the person skilled
enanti oners of the conp




resol ving the di astereoners obtained and renoving the chiral
auxiliary agent. As chiral auxiliary 15agents, for exanple, chiral

aci ds can e Me@Mdsds® separate enantiomeric bases and cmdﬂmm%g@@an
be used to separate enantioneric acidspyia formation of

di astereoneric salts. Furthernore, diastereoneric derivatives such as
di astereoneric esters can be forned fromenantioneric m xtures of

al cohol s or enantioneric m xtures of acids, respectively, using
chiral adicthgousds effprmala 1ahe bhesingerted intgiaditer pappundgof fetmulanl byamedhdds &napwn in
agents. Addid F@rRdrhple di astereoneric conpl exes or di astereoneric

20cl at hrates may be used for separating enantioneric m xtures.

Al ternatively, enantioneric m xtures can be split up using chiral
separ &t i ng TokgpmeeupholddTmgladt WepraipRY is aAiendretolina-exidst %5-dienetod- drethie-he

i sol ation of ﬂﬁ@;ﬁ&lln@im Lfoxids- 3t5ktm>nemzwr®tdaﬁ b& @’Qﬁa'r@d frdhia compoﬁﬁﬁ:l denhur@@
ntion

appreciated b r
T todt 1ot naigh RO SRt Fetylfe By bl bR Rl Forfnot o

covers all moeﬁwq%%wqrfam@enmtaclaﬂredlworcmqﬂﬂaﬂmswxrdiamt and scope of the
invention as defined by the appended clainms. Al patents, patent

appl ' Eat 'Aqm'ﬁ'l’er &o‘éQL.ht %can %d%tf&‘%g]g 1%81 ugetgf| Fn rlo% .OLS (rin
SRS confd ErPeRTERoRg e fiok

hereln are 1 nco erence In therr
f ol | owi n@fdé&tafﬂ‘J’P%e PFP%ﬁ' £ P@F@”%rﬁ@ thernd 9f 2 wACtPR Siﬁ”%’?&?@e?hlsd@ﬁ“&dlcan be
Wi t hout eeshlag@iubingsetitfor dxtimplas incaiupodifident alkE igehiupgin the pokitonionihe M3 on,

of i Ch 14368, SRGF AL 28 b7 BRe LEXPlrbhdd MpHIERALIRS.: £AD BRI ERADC

in an anal ogous wa conmpounds are nentioned
exanpl es S¥KY atsﬁée@ffoé"i“@’d?@?fﬁ'ﬁgo‘ﬂf@rse'yfmi‘% BPRR B BTN f er 1 ed
enbodbnents of the invention. WO 2008/ 138939PCT/ EP2008/ 055867 - 22 -

Exanpl es |s leBﬁn FDQIIIJ &Y@oﬂ gkll%le’ the/ ér@ﬁétof‘ﬁ’ler% ?e Qﬁ%&r @r&ctt@c@ﬁl&r@ %m a Qtartlng or
hour (s), | or onet THF. tetrah g/oro ur ane,

acet at e, Eﬁ(ﬁed'ﬁ(? f@”H’PH‘Ft W‘F‘!f ?F‘ﬁ?ﬁsa% fo ljjpek gne onppqre Teﬁﬂ"’ﬁﬁ?r\tﬁ' S ‘eﬁ?"fa’#%%
t enper a- pdteglive 9(d@0s it ord2BCRIlowWBeatting ® rseet spetiEbiyyat tded@t czaction center. A

cal cul at gglaiek 'dé@hptﬂﬁ RFELSe da Iarge number of proven protective groups is found, for example |n

b (2 et Bl RORRe i TS IR el Jofl L0t

Kocienski, Protecting Groups, Thieme Medical Publishers, 2000.

The compounds according to the invention are isolated and purified in a manner known per se, e.g. by
distilling off the solvent in vacuc and recrystallizing the residue obtained from a suitable solvent or
25  subjecting it to one of the customary purification methods, such as column chromatography on a

suitable support material.

Salts of the compounds of formula 4 and the sterecisomers thereof can be obtained by dissolving the
free compound in a suitable solvent (for example a ketone such as acetone, methylethylketone or

30  methylisobutylketone, an ether such as diethyl ether, tetrahydrofurane or dioxane, a chlorinated
hydrocarbon such as methylene chloride or chloroform, a low molecular weight aliphatic alcohol such
as methanol, ethano! or isopropancl, a low molecular weight aliphatic ester such as ethyl acetate or
isopropyl acetate, or water) which contains the desired acid or base, or to which the desired acid or
base is then added. The acid or base can be employed in salt preparation, depending on whether a

35 mono- or polybasic acid or base is concerned and depending on which sait is desired, in an equimolar
quantitative ratio or one differing therefrom. The salts are obtained by filtering, reprecipitating, precipi-
tating with a non-solvent for the salt or by evaporating the solvent. Salts obtained can be converted
into the free compounds which, in turn, can be converted into salts. In this manner, pharmaceutically

unacceptable salts, which can be obtained, for example, as process products in the manufacturing on
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241- (chl oroacet yl ) pi peri di n-4-y11-5-(3, 4-di met hoxypheny1l) - 4, 4-di net hy
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pot assi ufPEa FRPPILEISITYNNesSS. r eaction nixture is stirred for 30 ni n at
50C, then 3-4 h at 75C until the reaction is conplete. After stirring
for 304 En@r&mrﬁé’@an& Bﬁst@r@@ﬁnéri@%lﬂttﬁeééélﬁrtl@gpli?mi][‘l@% &uFbeetht?S@fHFs n&i ?lﬁe

al l oned to cool

m xture F@StﬁrﬁP'P?réBV PaiPos. KSO"H' ta e Prisoriied Ry Rietsrably Aieptesraggtic mixjuges

fi |t er edareEagargedigdurystalligatidn iirephriittlabictional @ystedlieation) ot ctyematogvéiphy.
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1-(2-1413 |(.>l ket b%%l }15’)? 5 QYL Qo ik PyT a
ol - 10yl TP PEFRETPgHEe SR R P e B3 SeT sl Spigar ca
anal dgousdantsabor ekagokei dhisal afidy capka npEddo depasierpgantiomeric bases and chiral bases can be
241- (chi Q§éaa&§4p¥rﬁféieﬁﬁ{tlblqgrfb a@ldy \Ha fo'i_’mét%n 4 Slis@drdbmeric salts. Furthermore,

350xyphe dro: 3H pyrazol - 3-qne (¢ ound A2
and 2Pkt aSoBELA Fikh 2 SREHRES e ShoRyes S bpgdon noment e
2008/ 1389y mRpamemetyaigires ofxgids, respectively, using chiral acids or chiral alcohols,
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TI?IE Béb ? az cIIat)r(lrftes n]aﬁge erelg éor sepfratii? erzantlomerlcf‘ Hux'lulres /?«I}eérrah\aalyn afticgneric mixtures can
girl e(paL leae %nﬂwpggdwﬁ §'1"5§=' %@@:ﬂ@ggp P%@:g Fgft;:??@ﬁ?v@@theﬁﬁuﬁ@'e method for the

chl gole@aet ylahfpines it the RnAmg ar CycCl O-
propyl met hoxy) - 4- (di f | uor omet hoxy) pheny11- 4, 4- di net hy1- 2, 4- di hydr o- 3H

-pyrazol -3-one (conpound A3) and succinimde as starting conmpounds.
M p. 10&5 w@@gappremated by persons skilled in the art, the invention is not limited to the particular em-

25  bodiments described herein, but covers all modifications that are within the spirit and scope of the
invention as defined by the appended claims.

All patents, patent applications, publications, test methods and other materials cited herein are incor-
porated by reference in their entireties.

30
The following examples illustrate the invention in greater detail, without restricting it. Further com-
pounds according to the invention, of which the preparation is not explicitly described, can be pre-
pared in an analogous way.

35  The compounds, which are mentioned in the examples and the sterecisomers thereof represent pre-

ferred embodiments of the invention.



105. 1-[ 2- (4-{3-[ 3- (cycl opropyl met hoxy) - 4- met hoxypheny1l] - 4, 4- di net hy1-
5- 0x0- 4, 5-di hydr o- 1H

pyrazol - 1- ol Ri@esdssi n- 1-yl) - 2- oxoet hyl]pyrrol i di ne- 2, SpceiMusAssssT
m xture of 1 g

1-(2-{413- (3 hydr oxy- 4- met hoxypheny1l) - 4 4- di met hyl - 5- oxo- 4, 5- di hydr o-
1Fprraz$ gllplperldln 1-y11-2- oxoethyppyrrolldlne 2, 5-di one
(compoun ﬂﬂ 0.7 g of brononethyl cycl opropane 15and 1 g of
potassiun1carbonate in 100 mM of acetonitril is refluxed for 8 h

gf ter \Ahlmbfomaﬁngsazbwmonls Sre%&pﬂﬁr@-hﬁﬂtes Thﬁom(e)s DdMedld:h‘ﬁJrcDﬁeftﬁa‘nb |T(P{Fel.@trahy-
et ween er a t C t ani.c

mmanest b T IPPRE EHET bR BEAERE 1 B ek pdhFY Rl broae
f rom &t hytre Hodn 247°6) M§t mpss smgxynmgm/@nd calc: calculated.

206. 1-[ 2- (4 {3-[4-met hoxy-3-(2, 2,2-trifluoroethoxy)phenyl]-4, 4-di meth
y1-5- 0x0 F %hﬂ ro 1H

pyrazol - f ?plperldln 1-yl)-2-oxoet hyl ] pyrrolidine-2, 5-di one

Pr epar ed analogously as described for exanpl es using

1-(2-{443:(3- hXﬂMQZ—IBAdIHiB%@J@%SIYéﬂ??my-MWeﬂwﬂS oxo-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-

dlnet yl - 5- ox razol - 1-yl ] pi peri di n- 1-'y11- 2- oxoet hyp
pyrropldlne 2légaﬁgnég%xgmm%%%gxﬁg%A) and

1,1, 1-trifluoro-2-iodoethane as starting conmpounds. M p. 101-106C
7.1-(2- {44)3;:([3m(&m&ywpwmﬁ..hwucpbﬁmﬂq)eméxyﬂnémymmweﬁr@L@nﬁrésfdbmﬁr9

pr epar ed P RIS Gt gbtepr S ise SR ERp IS M g BRF T Rk &
1- ( 2- { 4- pBEO WOKY dhRME is-remaeved inMahierapd Jhegqesitiue dlssolved in 70 ml of DCM, washed four

di met1by 1+ikeOw¥idr3b, rﬁnﬂk&&r@n@?dhﬂ ¢rsal alsol - SHelowmogydr & dried over MgSO, and concen-
In-1- yl} trateg) Q/g% %yJ{QeHME rgr%d g[s cggtagﬁid?ro% df@%l % orrpound A4) and

i odoet hane
2008/ 1389’89P@¢f1@l13§008/ 055867 - 24 - 8.
1- (2-{443- (7-nmet hoxy- 2, 2-di net hy1- 2, 3-di hydr o- 1- benzof ur an- 4-y1) -4, 4-

di met hy1-,5- ox
di hydr o- fH— ?522%?3?3/ TEthoxg?han]%4ﬁd'5'fth§] o%Seth Tyf%jy1rHr%faz%]|1rye]p'ﬁer§md i 0
ne PPRpared aﬂh?ﬁﬁﬁwgiy"@§m88§GWWBed for exanple 1 using

241- (chloroacetypplperldln 4-y1]-5-(7-

Snet hoxy 7% c!ﬁ%?c{%)%y% no?rl RygE EJ.‘41d|ﬁ 5@&%&@84 Fo¥blg @ é‘d.%ﬂ%f@%ﬁréz%r-é
- di hydro- ﬁ-[y e gﬁ ccl nlny e as’ star ng
conmpound§ne (mmpﬁ)ugi_]_ﬁ and 36 g succmlmlde are suspended in 50 ml of 2-propancl and heated to 50 C
5.1 g potassium carbonate are added in pertions during 1 h. After adding potassium carbonate the
25  reaction mixture is stirred for 30 min at 50°C, then 3-4 h at 75°C until the reaction is complete. After
stirring for 3-4 h at 75°C, the heating is turned off and the mixture is allowed to cool down slowly to
RT. 100 m! of water is added, the mixture is stirred for 0.5 h at RT and the crystallized product is fil-
tered. The product is dried at 50°C in a vacuum dryer.
M. p. 218-220°C
30
3 1-(2-{4-[3-(3,4-diethoxypheny!}-4 4-dimethyl-5-0x0-4, 5-dihydro-1H-pyrazol-1-yl]piperidin-1-yl}-
2-oxoethylpyrrolidine-2,5-dione :

Prepared analogously as described for example 1 using 2-[1-(chloroacetyl)piperidin-4-yl]-5-(3,4-dieth-
35  oxyphenyl)-4,4-dimethyl-2,4-dihydro-3H-pyrazol-3-one {compound A2) and succinimide as starting

compounds.

M. p. 211-213°C



9. 1-(2-{413-(7-nethoxy-3Hspiro[1l
-benzof uran- 2, 1' - cycl opent an] - 4-y1) - 4, 4- di net hyl - 5- oxo- 4, 5-

10di hydr o- Wwirsbogpisgsag ol - 1- yl ] pi peri di n-1-y11- 2- oxoet hypm@lﬂﬂlzb@mgggﬁ 5
-di one Prepared anal ogously as describegl. for exanple 1 using

2-[1- (chl oroacet yppi peridin-4-y1]-5-(7-

met hoxy- 3H spi ro[ 1- benzof uran- 2, 11- cycl opent an] - 4-y1) - 4, 4- di net hyl -

4- di hydr o- 3H pyrazol - 3-one (conpound A6) and succinimde as starting
conpounds:  15M(2-¢#-{322@yIprEymethoxy)-4-(difluoromethoxy)phenyl]-4,4-dimethyl-5-oxo-4,5-dihydro-

1- (2-{443- (3, 4ngiyardhgryphieny ) 2bxdetkliigfroldinedz, Ddiened, 5- di hydr o- 1Hpyra
zol - 1-yl | pi peridin-1-yl11- 2-oxoet hyppyrrolidine-2,5-dione 20The title

conpound may be prepared anal ogously as descri bed for exanple 1 using
241- 5  Prepared analogously as described for example 1 using 2-[1-(chloroacetyl)piperidin-4-yl}-5-{3-(cyclo-

(chlor 0a%ﬂileFhBih@ﬁ/‘)—h@lmuoﬂmﬁéﬂnbxﬁphéﬁ’yl]‘h AaiRsh2uydHyenysh)oy e A-3n6 tdadboutd A3)

di hydr o- 3 g a%m%eésémnm con I%un A7) and succinimde as starting
conpound$"” g compo

1-(2-{4- PBP(@ﬂﬂﬂﬁpnethoxyphenyl)-4-nethy1-5-oxo-4-propy1-4,5-dihydro-
1H pyrazol -1- 25yl jpiperidin-1 yll 2 oxoethyppyrrolidine 2, 5-di one

; rlﬁp‘(al ﬁ? gfggl:i%{%s{%{s (gsqogieoﬁy Qpe\g ™ @8@%%3;?4 L S 0Bs ox0-4,5-dinydro-1H-

di met hoxyphenywyzokl-wipingydia 4¥W@mﬁ1hym3yltolt§’lﬂh¢cﬁ‘ftwel—l- pyr azol - 3-one
(conpound A8) and succinimde as starting conpounds. 30M p. 167-169C
12. . . .

1- ( 2- { 4487898 4] Rt REE SHOR R St PRy A s 583t I ABY - Hy BF &
- pyr azol yfrinetifipilyyg-Ricapathyl)dynplidinez, psieret (Prppmoyic A 0l mef-bpnemethginglopropane
35Pr gpar efd fpaf &%H&h )tfar@&a@ﬂﬁ dol rh%dadce%ltrﬁ?éaémkéﬂ fdr g4SAiBwhich the solvent is

rzrélg‘hSJiCLO;%?%f dZ‘H'getr S ue }f partl ?{}é% ]otitwién dﬂ/ah nd et%"l—f%ef/aﬁ%_ %hglorg?ng haéer is dried over

( conpoun@ag@PsuaRY lf%@@@ﬁfﬁﬁ Eﬁ @@p@@m% tTae teisﬁge & erypiailized sromiethyiscetate] - 124C
WO 2008/ 38938 REFEEP2008/ 055867 - 25 - 13.

1- (2-{444- (3, 4-di met hoxyphenyl) - 1- oxo- 2, 3-di azaspi ro[ 4. 4] non- 3-en- 2-y
| i pi peridin-1-01-2-oxoet hyppyrrolidine-2,5-di one Prepared anal ogously
as dé8crPbed - {4dkUripateoxy-31s?. Agifluoroethoxy)phenyl]-4,4-dimethyl-5-oxo-4,5-dihydro-1H-

241- ( chl or oacpyjrypPi-ARipeftdin4h-3-bicethyfpyrrdidine-2 5-dione
5di nmet hoxyphenyl ) -2, 3-di azaspi ro[ 4. 4] non- 3-en-1-one (conpound A10)
and succinimde as starting

Prepared analogously as described for example 5 using 1-(2-{4-[3-(3-hydroxy-4-methoxyphenyl)-4,4-

dimethyl-5-oxo-4,5-dihydro-1H-pyrazol-1-ylpiperidin-1-yl}-2-oxoethyl)pytrolidine-2,5-dione {(compound
25  Ad)and 1,1,1-trifluoro-2-iodoethane as starting compounds.
M. p. 101-106°C

7. 1-(2-{4-[3-(3-ethoxy-4-methoxyphenyl}-4,4-dimethyl-5-oxo0-4,5-dihydro- 1H-pyrazol-1-ylpiperi-
din-1-yl}-2-oxoethyl)pyrrolidine-2,5-dione

30
Prepared analogously as described for example 5 using 1-(2-{4-[3-(3-hydroxy-4-methoxyphenyl)-4,4-
dimethyl-5-oxo-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-yl}-2-oxoethyl)pyrrolidine-2,5-dione (compound
A4) and iodoethane as starting compounds.
M. p. 186-187°C

35



conpounds. M p. 186-189C 14. 2-(2-{443-(3, 4-di

met hoxyphenyl) - 4, 4- di net hy1l- 5- oxo- 4, 5-di hydr o- 1H pyrazol - 1-yl i pi perid
in-1- 10y Ldvodueeiagdsshyl ) - 1H- 1 soi ndol e- 1, 3( 2H) - di one Pr ep@f@gk2008/055867
anal ogously as described for exarrpl e loysing

241- (chl or oacet yppi peri di n- 4- yl] 5-(3, 4-

di et hOX%ghenxJ&- A3t SL8) r}{ dlméth l‘% 3hc}{ drar% 13bf§%ﬁr§‘nzz?ﬁbﬁg4 @9@%%-4‘%“

Al') and t hal €'as’s

1-(2-{ 443 ( 3, dihprerii-RyR3Al- EJ'MWW'DAMzt@i*“?ﬁéwﬁwfﬂ@r@ﬁ@ﬁdlo'@ di hydr o- pyr az
ol - 1-yl kpi peri di n- 1- y11 2- 0X0- et hyI ) - p| per| di ne- 2, 6-di one 20Pr epar ed
anal ogou scri

211- (chl Ij'%)g éfl{}%@ﬁot&sgas&eﬁcn §t>éj %m [§J[ Hsmg 5' PI -(chloroacetyl)piperidin-4-yl]-5-(7-

di met Box yistheny 2 g-methytR graihysyo- J-zzenzofmanwr 4432 AsihygodHeypedmpoand
A) and zcoﬁrpdur@mpérm%wmmee@sssté}ﬁ@rcbha@n@@rrpounds M p. 146-149C
2516. 5- ( g%goxyphenyl) 4, 4-di met hy1l-2-(1-[ (2- oxopyrrolidin-1-yp
acetyl]pi pgrlé yl}-2,4- di hydro 3H pyrazol -3-one A mxture of 0.5
g of

5-(3, 4- digrret h@%ﬁ‘{lﬁ@-@b‘ﬂlétﬁ&y%H%mi Mofaraﬁizpecrybusuenraﬂwﬂy424-61-n@ih9:y5isxe:4aﬂr#
pyr aZ|8| ) Ong (glil-(t)c T zo{ﬁq%p(e ltrj- -oxoe Doyt I[d %5?J1 . .
(2- ox0- pyrroll(IJYn I Wacef’ e an nge ?rlethyl 30am ne
in 50 m of dichloronmethane is stlrred for 30 min and washed

subs equeme!pxreu\bﬁéibga@sqmuﬁsoﬂsed el dxampian bg@aé—p (cm&&a@éty:qméinmmwsr(r-

magnesi um S5 J#-Z%p"ob ePlzo E‘%n,} g?oper%{%r@-ﬁ-ygggtdn{uer?hy EQ%{hngo ﬁ pyragolll-g-iolrcuia ed

by col umm ¢

6: 1( Vol N@O)ﬂ})ouwmf‘dlsuficmdﬁ?S(ﬁtﬁrﬂmépmmunféq her. M p. 125-131C 35 WO
2008/1338938P&G3LEP2008/ 055867 - 26 - A mixture of 1 g

5- (3, 4-di met hoxyphenyl)-2-(1-gl ycyl pi peridin-4-yl1)-4, 4-di net hyl- 2, 4-d
i hydr o- 3Hpyr azol - 3-one hydrochl oride (conpound F1), 0.3 g

triet hyl 4% ne (D346 Ldinetioxyrisni)-bidiepHdtaxad. Sy dQ: 183y pzol-1-yllpiperidin-1-yl}-
1- ( 3-di net hyl agkdeepnaayidreetsydrear bodi i m de hydrochloride in 5 nl of
di chl oronet hane is heated in a sealed cap for 10 mn at 150Cin a

m crowave. After cooling to RT, 100 mMl of DCMis

20  The title compound may be prepared analogously as described for example 1 using 2-[1-
{chloroacetyl)piperidin-4-yl]-5-(3,4-dimethoxyphenyl)-4,4-diethyl-2,4-dihydro-3H-pyrazol-3-one (com-

pound A7) and succinimide as starting compounds.

11. 1-(2-{4-[3-(3,4-dimethoxyphenyl}-4-methyl-5-oxc-4-propyl-4,5-dihydro-1H-pyrazol- 1~
25 yllpiperidin-1-yl}-2-oxoethyl)pyrrolidine-2,5-dione

Prepared analogously as described for example 1 using 2-{1-(chloroacetyl)piperidin-4-yl]-5-(3,4-
dimethoxyphenyl)-4-methyl-4-propyi-2,4-dihydro-3H-pyrazol-3-one (compound A8) and succinimide as
starting compounds,

30  M.p.167-169°C

12, 1-(2-{4-[3-(3,4-dimethoxyphenyl}-4-ethyl-4-methyl-5-oxo-4,5-dihydro-1H-pyrazol-1-yl]piperidin-
1-yl}-2-oxoethyl)pyrrolidine-2,5-dione

35  Prepared analogously as described for example 1 using 2-{1-(chloroacetyl)piperidin-4-yl]-5-(3,4-di-
methoxyphenyl)-4-sthyl-4-methyl-2,4-dihydro-3H-pyrazol-3-one (compound A8) and succinimide as
starting compounds.

M. p. 121-124°C



5added and the resulting mxture is washed with water. After drying

over magnesi um sul phate and evaporating the solvent, the title

conpound i gopidbg/fsked by col umm chromat ography [silica, @imb08/0s5867

acetate]. The title compound is crystabtised fromdiethyl ether. M
121-124C

p.
1018. 4- 44 t 1

H- pyrazc()I2‘3$L yﬁ (é ?4p[g|(|§i%j?ﬁ1 tfg%%ﬁ ylg){'g%(%e’? a Efsﬁ oi%nonho‘Tn' ')é]p@g dP%EE'OXO'
1, 1- di oxi de AGWDRNU@'GW‘?@@ cﬂP”@EQ of

4- (2-{4-[3-(3, 4-di met hoxyphenyl ) -4, 4 di met hyl - 5- oxo- 4, 5- di hydr o- 1H py

razol Rerldi 0- oet h )b o olines3. o-diQ
(conpound e el &5 dSefe B RSay as'?%%g%meﬁaw 5Py o
3-chl ér omwwwm @a?-ia@'ralddbﬁn—B?né-OﬂeécempcM@Ah{i)ﬁf\wecm@'detaﬁ FlRing
for anot mempéﬁedsm' n and subsequently washed w th aqueous sodi um
carbonat g, T gog;anl c phase is dried over magne- sium sul phate and

the sol vent: evaporat ed. The title conpound is crystallized from et hyl
acetate. M p. 146-148C

2019. 1- ( 34{ 4434-B- (3T -oBbROY PP R Y-Lnmethyrs-eiovet- muybr@m%mﬂlrﬁylﬁlpbw 0-
pyrazgl - 1-yl kpd DL i bl Rakiibbicie- 138K RaiBeoPY 1) - pyrrol i di ne- 2, 5-di one

t f 1
21 ?Stjzfedlonet hoxyphenyl) - 4, 4- di net hy1- 2- pi peri di n-4-y1- 2, 4-di hydr o- 3H
pyr azol - Prapaed bybgaad LrdesitibéCromgxadpiel 18ding 2-0 -(Eforgdcaphpleamaylyehs,or i de
and 1 m d%etﬁoﬁpﬂew 4611”& drﬂgh)}tl 4%%9er1 3H%&ra%%ﬂo%é gg%lg A(I:")dalg}i ?ﬁthéof 0%1 a9 start-

and subsequen aqueous rying
over gJ"Qrﬁé@PQPﬁ‘F%uI phate, the solvate is evaporat ed, the residue is
di ssabvea. breoPlgF1°cl g pot assi um carbonate and 0.39 succinimde is
added and the resulting mxture is heated for 4 h at 70 C. The
solvent is renoved by evaporation; the residue is dissolved in EA and
washed wilbh walZH-3-E4Rimetpprrigndvet-dinaty- Srreg it Grivhy P At ytrgiperidin-1-yl}-
evapor ati ng t bexseahyeideridihdB6diohd € conpound is crystallized from

di ethyl ether. 30M p.207-209C

201§ 134 [ 3- (3, 4- Di net hoxy- phenyl) - 4d|methy150xo45d|h dro-p
yrazé ;ﬁfffﬁ%?fpﬁ@ﬂpwvms Pet‘;ﬁﬁeﬂ fogr. %W'%ﬂ H§i19) 2-H-(idpassiuhrireidinf-ulr613 4 one
350.5 dimethoxyphenyl)-4,4-dimethyl-2,4-dihydro-3H-pyrazol-3-one {compound A1) and 2,6-dioxopiperidine

241- (chI ridin-4-yl]-5-(3, 4-di net hoxyphenyl) -4, 4-di net hy
1-2,4-di %%?rg %‘ﬁ- §L"r"§§o| - one (conmpound Al), 0.169

1, 3- di hy 8t B-12ft1#do1- 2- one and 0.79 K2CO8 in 20 ml of acetonitrile is
heated to reflux for 10 h. The acetonltrlle is renoved in vacuo and

the p: Sné'e di g%?& %St‘ﬂci)hghe%%?ﬁ]d@e ﬂ[gz‘g&géﬁré m@ﬂﬂ)ra!‘%a@ggnoﬁ M&l}-%\%”es

2008/ 138939PC¢NEF62%W@8538@P

A mixture of 0.5 g of 5-(3,4-dimethoxyphenyl)-4,4-dimethyl-2-piperidin-4-yl-2,4-dihydro-3H-pyrazol-3-
one hydrochloride (compound B1), 0.24 g of (2-oxo-pyrrolidin-1-yl)acetyl chloride and 0.5 ml of triethyl
30 amine in 50 ml of dichloromethane is stirred for 30 min and washed subsequently with aqueous so-
dium carbonate. After drying over magnesium sulphate the solvent is evaporated and the residue puri-
fied by column chromatography [silica, ethyl acetate / methanol: 6:1(Vcl/Vol}]. Crystallized from di-
ethyl ether.
M. p. 125-131°C
35
17. 4-(2-{4-[3-(3,4-dimethoxyphenyl)-4,4-dimethyl-5-0xo-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-
yl}-2-oxoethyl)thiomorpholine-3,5-dione



- 27 - concentrated in vacuo. The title product is isolated by col um
chromat ography (silica gel, eluent: ethyl acetate to ethyl

acet at e/ neyybapslizghszd) . M p. 178C WO 2008/138939PCT1ERQQQ§@Q§5§§@;-
28 - Starting Conpounds Al.

241 (chl oroacetyl) pi peridin-4-yl]-5- (3 4 di met hoxyphenyl) - 4, 4- di net hy

5 (3, 4R BB Ayl Rl oy pmstan ke gy et o
pyr azol - @yrmﬁﬁwfny@@nm@med@n(p@wdu AG opigthylamingi &869 aéﬂloxmhnqmmme a5l
DCM and 38 gni(3-timeely/Rdinaprbme- e&l’;}@arﬁmhﬁﬂ hyd}o@wna@.ﬁbm B didhioFhetiahe®R Of

759 chl Ok, Ogccfhlagsea edhc¥:P Eor qgmm at %Q% in a}mlf_:\;lowave hi%erf:?]oqngst{a Rtl'hﬁ)(} rr(I:I opﬁéﬂ is

renoved iIsstirr
i s cofAsufited@BdthaTesylingTRguredyivashesvith wakei rpéte'l@y'i‘@v\%l@?@éﬁw FLHP@W“FH
of wat er gvapRRting th@folvkniMnBlaR0HpbindiisR)fieddyiceldmPviesma#ibhy Riitk, ethyl ace-

concent rf’attejdrh'e’ﬂ@@ﬁﬁgund@@rystteillfs!aoefro%?ggtﬂ%gg\ Is purified by filtering

over silic crystallrzed |ethyl ether. M p. 146-148C
Al t er nat M/8:121424§809
5-(3, 4- dlnethoxyphenyl) 4, 4- di net hy1- 2- pi peri di n-4-y1- 2, 4- di hydr o- 34

pyrazgl - 3 one,. gfg'f?&%”ﬂmﬁkox a%gﬁ)hfc?hrﬁagﬁg-f&@% d%kﬁ{‘%%zﬁ S@ijendm 1-

pot assi um-car b guspen
heated to ref Vikonrly¥eowretitr daeiery . tAPEI9 d i s added drop wise
during 1 h. The mxture is stirred at reflux tenperature for 5 h,

t hen 30 t t I tyl -
hen, 509l BR3P CARBORS G I ADEL 4300, S SRLARERSE oo
r eact i onYiripegdpniyi£-exoeihyBibiomprrhriing.6-digps (FomeouRd deidn 2mkoh BCMiiscgogied to
during 10°Qythen 0.6Nga-chib@pdrbetkeit gcid is addeol B résoltizdibixards dined fagaretel 201gin3

lof wat efnd Snadeaty TvJJHSd thga@;ﬂéo%ﬁ Ecgﬁ{ﬁrf ca'rb%né‘t@ H‘T’né %qucf ér%QJFB B o@%ﬂﬁéﬁHé

| ayer; the organic |ayer 1s was
conbi neds’é'a G al“ﬁ?@rsé’“’%ﬁ* évaé’QFFeHcTr@d‘“? 99"2?8“% It Fygplized fr‘B‘F e@(‘:ﬁ?ewﬁe
or gani ¢ May.ar&148°@ conbined and 6 1 is distilled off in vacuum Then
2.51 of tert. butylnethylether is 25 added and the solution is
concentrat ed |? vaCéunluntl :é tal] |zat|on starts gabo ut

¥

Toafll i Mred b S HB etk Deln OB et el i ORoF ubppensin T

over ni ght. Theosusmpebeyrofidine?2,$-fdicter ed, the solid dried in vacuum by
50C. NI. p 146. 5- 148. 5C 30A2.

211- (chI cet i di eth

>4 nyBritapenbPsBEraaeRyiatet 2 i e SRR e seteiaate

f or exanfdecppridgdéampodd(E3 ), 4-5di reediosnynphndieyds and 140l ¢f iethiigrdingin 100 ml of DCM

pi peps di Bsfiraddoro hrmrhsteq@hhmsm.m%q%@s SR Qebads. AferRARIROE Hhg-

[Ba ?‘E?] ﬁ%}u%rs%f’igé?, 6 Rfa%é%evaporgfeca ﬁ'lesrés?‘ ute l|snogsst(3:l\afed in HIUI?j Tg [!)v?assmm carbonate
and 0.3 g succinimlde is added and the resulting mixture is heated for 4 h at 70 °C. The solvent is
removed by evaporation; the residue is dissolved in EA and washed with water. After drying over mag-

nesium sulphate and evaporating the solvent, the title compound is crystallized from diethyl ether,
30 M. p.207-209°C

20. 1-(2-{4-[3-(3,4-Dimethoxy-phenyl)-4,4-dimethyl-5-oxo-4,5-dihydro-pyrazol-1-yl]-piperidin-1-yl}-
2-oxo-sthyl)-1,3-dihydro-2H-indol-2-one

35 0.5 g 2{1-(chloroacetyl)piperidin-4-yI]-5-(3,4-dimethoxyphenylt)-4,4-dimethyl-2 4-dihydro-3H-pyrazol-3-
one (compound A1), 0.16 g 1,3-dihydro-2H-indol-2-one and 0.7 g K;COj3 in 20 ml of acetonitrile is
heated to reflux for 10 h. The acetonitrile is removed in vacuo and the residue dissolved in 70 ml of

ethyl acetate and washed four times with 30 ml of water. The organic layer is dried over MgSO, and
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211- (chl or oacet yppi peri di n-4-y1]-543- (cycl opr opyl net hoxy) - 4- (di fl uoro
et hoxy) ph@yshds/sssy di met hyl- 2, 4-di hydro- 3H pyrazol - 3-QRrp2008/055867
Prepared anal ogously as descri bed for .gxanple Al using
5-[3-(cyc|opropy|nethoxy) 4- (difluoroneth-

50xy) phe 1- | er|d| 2, 4-di h

ne hydr oc% orﬁ”i d' """°”° g%ndt%eg% ‘B%‘r%%‘s“' do? océ’{%%‘t”icE“’ ﬁ%%@iygg Bg° %%er“f eH‘é‘
conpoundsacetﬁﬂstc[mce@éﬁf'@ethmﬂ‘f bund: 484 A4,

1- (2-{4- [Mp( Brelydr oxy- 4- nethoxyphenyl) 4, 4- di net hyl - 5- oxo- 4, 5-di hydro
-1H pyrazol -1- 10yl | pi peridin-1-y11-2- oxoethyl)pyrrolldine-2,5-dione
Step 3: A mxture of 5.5 g of

92- (4-{3-[ 3-(benzyl oxy) - 4- met hoxypheny11- 4, 4- di net hyl- 5- oxo- 4, 5- di hyd
ro-1H pyrazol - 1-yl } pi peri di n- 1- y0- 2- oxoet hyl ] pyrrol i di ne- 2, 5-di one
(see below), 0.2 g of 10% Pd/C and 3 g of ammoniumformate in 150 m
nmet hanol is refluxed for 10 mn. After cooling to RI, the 15m xture
is filtered over Hyfl o and the solution evaporated. The residue is
washed with EA and dried. M p. 136-139C Step 2:

112- (4- {343- (benzyl oxy) - 4- met hoxyphenyl1] - 4, 4- di net hy1- 5- oxo- 4, 5-di hyd
ro-1H pyrazol -1-y1)- piperidin-1-yl)-2-oxoethyl]pyrrolidine-2,5-dione
Prepared anal ogously as described for exanple 1 using

5-[ 3- (benzyl oxy) - 4- net hoxypheny1] - 211- (chl or oacet yppi peri di n-4-y11- 4,
4-di net hyl - 2, 4-di hydr o- 3H pyrazol - 3-one (see bel ow) and succi ni m de
as starting conpounds. M p.212-214C Step 1:

543- (benzyl oxy) - 4- met hoxypheny1l] - 2-[ 1- (chl or oacet yppi peri di n-4-y1] - 4,
4-di net hy1- 2, 4- di hydr o3H pyr azol - 3- one Prepared anal ogously as
descri bed for exanple Al using

513- (benzyl oxy) - 4- nret hoxypheny1] - 4, 4- di -

30mnet hyl - 2- pi peri di n-4-y1-2, 4-di hydr o- 3H pyrazol - 3-one hydrochl ori de
(conpound B4) and chl oroaceti c anhydride as starting conpounds. M p.
93-97C A5. 241

-(chl oroacet yppi peri di n-4-y1]-5-(7-nmet hoxy-2, 2-di net hyl- 2, 3-di hydro-1
-benzofu ran-4-yl)-4,4- 35di met hyl-2, 4-di hydr o- 3H pyrazol - 3- one



Prepared anal ogously as described for exanple Al wusing

5- (7- met hoxy- 2, 2-di net hy1- 2, 3-di hydr o- 1-

benzof ur anygr Mdgidoszd- di met hyl- 2- pi peri di n-4-y1- 2, 4- di hyglF9rR2bisR¥4sa7 Ol

-3-one hydrochloride (conpound B5) and,ghl oroacetic anhydride as

starting conmpounds. WO 2008/ 138939PCT1EP20081055867 - 30 - M p.

205- 207C§A

241- (chl ?)rﬂﬁ%??/'ﬂﬁmﬁ' eridin-4-yl]-5-(7-nmethoxy-3H spiro[ 1- benzofuran-2
, 11-cycl opentan] -4-y1)- 4,4-d inmethyl-2, 4-di hydro- 3H pyrazol - 3- one

Pr epar ed sanabgoeHSlokcclBppaRinLd-nes 3faoi m&mmb@l)ﬁ 4-4SERE-2,4- dlhydro-SH yrazol-
5- (7- met hoxy- 3H—sp|ro[1 enzofuran-2,1' -cycl opentan] -4-y1) -4, 4- crrreth
yl - 2- pi peri di PRI y1l-2, 4-di hydro- 3H pyrazol 3-one hydrochl ori de
(conmpéund B6) and chl oroacetic anhydride as starting conmpounds. M

p. 208- 213@7 5- (24-E1|1>nethoxyphenyl -4,4- dlmethyl -2~ plper|d|n-4 yl-2, 4-d|hydro-3H-pyrazoI -3-one hydro-

hi i/
“ai hydr o3 %3%%8?““%%&5%%1? P A R B g oo n
anal ogoug:]eyat@cﬁ spederifed clﬂlgrpa@;(raarﬂjy@dmn 208 mhg DCM is added, the icebath removed
5-(3, 4- diaﬁ@thb W&éi@hm&k} R kit the 8taRivd miteRal lisafohamd ‘ﬂﬁOMﬂnﬁTﬁkrdédﬂUrdﬁlQm@"

- PyT a|60| is was ed w;%qllbﬁ) %Pofi@‘ %O'% [npcngf] d”TCB?éWIFQ rled over R/\ag& an oonceXt%lie!dqr?

as starting npounds
in-4-yl] NscuesTh@i'He quwrh’d%wﬁ%wf‘lt?rmoﬁmswgalmEA@ﬂwyﬁalb_zedfr@n Higthyl et -
pyr azol - 8+ eneeBagpgar ed anal ogously as descri bed for A using
5- (3, 4-di met hoxyphenyl) - 4- met hy1- 2- pi peri di n-4-yl1-4-
propyl- 2, 4-di hydro- 3H pyrazol - 3-one hydrochl ori de (conpound B8) and
chl oroacéit‘i’rﬂat%(ﬁhydrl de as starting conmpounds. MS [ M+H] cal c: 436f ound:
436 AS.
2-[1-(chl .ié(lnlatﬂb e fh)-Radirehlyr.2 a4 DBLAGXY BASOM I 34

nmet hyl - 2 4968@? ] )R,S n95 MOV pl& rg,pareggan'gpgjgi)us%ngescg%gouga
descrl be§1 deFth%lS q}gmrﬁye2 and 2159 potassmm carbonate are suspended in 6.5 | of DCM. The mix-
5- (3, 4- diurets heatstith estiyd anadie  ladrodeetyizhibid is 2ddat pep iwtbe miBIH- YL TR Mixitliehy dr

0- 3H pyr @@r%h agreﬁlﬂ%rhﬁé?gtlﬂg Fgr 9 'i'l' tﬂ& 505 %Eﬁﬁééglgm %gr)aor%ﬂadang mrmgrgi%cg%tf Efﬁoro%;etyl-

anhydri de as start- | c: 422f oun
2-[1 2@ ch Fla?rgé?é%%cggpg F5’\ft5re‘]rl? %Hdﬁtoqial gﬁf]:tlog{ tu@g at4'e X the reaction is complete. 116 g of acetic
i met hoxy ptieiayided2o Be divdaradywing 0 Aindibaothe Brixdure Ecosiad t830°C and during cooling 3 | of

water is added. The organic layer is separated from the aqueous layer; the organic layer is washed

twice with 1.5 | of water. The combined aqueous layers are extracted twice with 0.5 | of DCM. The

organic layers are combined and 6 [ is distilled off in vacuum. Then 2.5 | of tert. butylmethylether is
25  added and the solution is concentrated in vacuum until crystallization starts (about 0.8 litre is distilled

off). The suspension is cooled down and stirred overnight. The suspension is filtered, the solid dried in

vacuum by 50°C.

M. p. 146.5-148.5°C

30 A2, 2-]i-{chloroacetyl)piperidin-4-yl]-5-(3,4-diethoxyphenyl)-4 ,4-dimethyl-2,4-dihydro-3H-pyrazol-3-

one

Prepared analogously as described for example A1 using 5-(3,4-diethoxyphenyl)-4,4-dimethyl-2-

piperidin-4-yl-2,4-dihydro-3H-pyrazol-3-one hydrochloride (compound B2) and chloroacetic anhydride
35  as starting compounds.

MS [M+H] calc: 436 found: 436



Prepared anal ogously as described for A wusing

4- (3, 4-di met hoxypheny1) - 2- pi peri di n-4-y1-2, 3-di azaspi ro[ 4. 4] non- 3-en-
| -one hydr g@ogyid3889e (conpound B10) and chl oroaceti c anhy@ksosiSsss7
starting conpounds. M5 [ MtH cal c: 434fggnd: 434 WO

2008/ 138939PCT1EP2008/ 055867 - 31 -

Bl . 5-(3, 4 r o-
SH pyr az 0. 320N R AR eI B AE oAb S i ae i BV
title conpouﬁttheﬂwhﬂiilhlgirff-iéfdrmr@?@h@)mmd Cl: 5 20 g NaH (60% i n m neral
oil) is suspended in 500 mM of dry DVMF under a bl anket of dry
ni trogen
5- (3, 4- dlpﬁ%"ﬁ%%&}%?%ﬂi/’ﬁs dsge REPRTES 21 45100 KPS oREPT RISy 4-liigergmeth-
( conpéun@xaahenyst Adidetyirdrigrydinitoha4-dingdreBi-pyrazl-§-omne ydroghiefide (egmapung G3)
Ln?Talt REnd iﬂlﬁoaﬁ?ﬁc%h@ﬂd%&%@m@ c§|J11bc£llahJ:iLs| y ygl I 0\|N t16? g tettgutE ?/l) _

ol uenes on piperi dine-1- car boxyl ate (conpoun in
150 m OMEIIJ cf}(egé(l n done {)yortl on and the mxture is placed in
a preheated oil bath (140C) and heated for 1.0 hr. The mx- ture is

cool ed t a450€(4-past3-whrokneneedikyphanyph yanesiil-6- 60l BdiffdySiabjraees) 1000
m of, wat er él?p pagé:in QF?Q_O)(C}E;]%W"O}JJ”G%& Soextracted with 200 m  of

et hyI acet at I've CORBIhed'” organic | ayers are washed
with 100 M of water (five times), 50 m of brine, dried over My804

and conc&apriah ekiird oME gl 6F. 1-[Fe (3q8-(beaBicRi e Rethdkyhefy3I0l M@l e thil-53360-4 Bldi-Of

t hanol t fl o 0
f’; nan_?_he@lgtﬁ%iﬂggrg;ol ‘Pplgi;l%lr E‘ﬁggﬁ-zﬁg%e?%ﬂﬁ)%@cﬂ% Z:Iér?&\%éfe% b%&)wf 8 Lgl‘ 16)) Ed/é
washed wbh? g 00AMHTONSENPITEE I8 160 ﬁ\é@?thanﬂh'é re&latee&r§0|nyyé\ﬁer| °§°'lﬁ&£q '?T é‘t?
wi t h 180 gmNﬁQd fitere 2&/@r IYflowad Be sélitidn exdpbiatt cThe\sidie RAisiEd vath EA and dried.

di chloro ?q adbhree tines), dried over MySO4 and concentrated in
vacuo. T e oil TIs suspended in 300 m of ethanol with 30 m of
concentrated hydrochloric acid and heated until it dissolves. Cooling

in ice cétpesi-rHedi-pibantylom)-4-Bethbxyphen7,4- 220y IA-v>eritdihyde- BH-pyrazol-1-yl}-

Prepar at L@eidaf 1-yi)-2-oxoeth I]pyrrolldlne-2 5-djone
5-(3,4- dlnethoxyphen { -di met hyl- 2- pi peri di n- 4-y1-2, 4- di hydr o- 3Hp

yraz@P-S one starting from conmpound DI : 2510009 of net hyI
3- ( 3, 4- dPreptrhdayaHlersylEs d2schbedi fonsixarygde B usngdplB dipandad et-etbonyprangd]-Biii)(chlo-

are dis- ro%@étﬂﬁ@eﬂdh AQ)-BakinRinyPRE-5 -3H-BREH81-Bone (see below? and succinimide as
pi peridin razine- di hydrochl oride, solved in 4 of water are

added rap tlaréqujcomfaﬁ@ i xture is heated to reflux and kept at reflux
t enper at ik p K13214Cdays. The reaction mxture is cooled to 20C, 10 | of
wat epsare added and then nethanol is renoved by distillation in

ol Ut onSl% 'adTeuP U Ao BBok st s DR U RislER B o0 Mgy ande
(about Zibfpyrgzoa&deﬁj during 4 to 5 h by keeping the tenperature bel ow
20C and the pH shoul d be higher than 13. The product crystallizes

durlngadln of  sodi um.hydr o m. Xt IS stlrr C
11t oredr 5as SeBp el PebltRanls B M ek dhodnfatie 2o
pr odget rngthairi’rwrléaﬂ-4ﬁ'et41dﬁycao-éﬁffnrmoérﬁpmghydior:hl@ndy ézlompqmnd [BA)ang chipparefs
B2.5-( 3, énf@&rﬂ%@@gtymhg?&ynbbmﬁsA- di met hy1- 2- pi peri di n-4-y1- 2, 4-di hydro-3
H pyr azok/I -9 (pydr ochl o-

A5, 2-[1-(chloroacetyl)piperidin-4-yl]-5-(7-methoxy-2,2-dimethyl-2,3-dihydro-1-benzofuran-4-yl)-4,4-
35 dimethyl-2,4-dihydro-3H-pyrazol-3-one

Prepared analogously as described for example A1 using 5-(7-methoxy-2,2-dimethyl-2,3-dihydro-1-
benzofuran-4-yl}-4,4-dimethyl-2-piperidin-4-y!-2,4-dihydro-3H-pyrazol-3-one hydrochloride {compound

B5} and chloroacetic anhydride as starting compounds.



ride WD 2008/ 138939PCT/ EP2008/ 055867 - 32 -
met hyl - 2, 4- di hydr o- 3H pyrazol - 3-one (conmpound C2) and tert-butyl

4- ( Tol uenewdyr b0y | oxy) - pi peri di ne-1-car boxyl at e ( conpemeadelosssas
starting conmpounds. M p.221-224C

-30 -
5B3. 5-[ 3- (cycl opr opyl met hoxy) - 4- (di f | uor omet hoxy) pheny1] - 4, 4- di net hyl
- 2-pi perlr\? 57 4- di hydr o- 31- 1- pyrazol - 3-one hydrochl ori de
Pr epar ed ar‘?a? ogously as described for exanple Bl (Alternative 1)
usi ng 543-(cycl opropyl net hoxy ‘%ﬁ
(di f I uor &t RBkIFpRETRMpiperidy: 'lrﬁe@mﬁiﬁ%—i”-al?'ﬁv&reazwrp%ﬂr Fysreniagfiy -
(conpound C3),4aikthyee,b-dbwdry-BH-pyrazol-3-one
104- (Eol uene-4-sul f onyl oxy) - pi peri di ne- 1-car boxyl ate (conmpound El') as
starting compounds. M p.238-237C B4.
5- [ 3- ( be FIPRES ghalogopsly arsiesssherigrisampla Ad psiag: hi7rmeshasy-Bleepie Tnheazofuran-21wy-
hydr 0- 3Hcpyértenp-yi34 mrmdﬂwdz-a@érldmm e 1R paretbyabalsage tedrithiasde (compound

descri be%af o Cﬁkys% ‘?ﬁ’%d’ﬁjﬁen%#ﬁ& 3%%0%8 usi ng

543- (benzyl oXy di net hy1- 2, 4- di hydr o- 3H pyrazol -
3-one (cbi/rﬁ and tett-butyl
4- ( Tabuene- 4- sul fonyl oxy) - pi peri di ne-I-carboxyl ate (conpound El) as

e e e L
- 2-pi peridi n-2°08-2, 4- di hydr o- 3H pyrazol - 3-one hydrochl ori de
Prepared anal ogously as described for exanple Bl (Alternative 1)

;; '2ng gl E}I’?Ie %&9@% rﬁgyot?eupg aﬂ%?eﬁ[é}ﬁlgqously as descrlbﬁd for examplgﬂﬂ us&ng 5- %:)3 4- %ry?tg‘%xgi i

3-on é ( c8 Qlfll'd d@g)yl %Haerptgrdfyl-gﬂditfwjm{i% yrazol-3-one hydrochlorlde (compound’BY) and

4- (Tol uenlaeréac&udérmmnbemg/:)tarmmmpdmne | - car boxyl ate (conmpound El) as
starting conpounds. >260C B6.

5-(7-nmet hoxy-3H s %[e benzof uran- 2, 11- cgcl op ent an'l K’B%ﬁ 4-di net h
y1- 2- pi péPi di %114@6))&“ wpl%ﬁts'awﬁw&ﬁd%ﬁ“ﬁy}f’ POFY3AgpRh A ﬁl“odr”iyaf@-?’H"
Pr epar ed anal pgaakd-yneas descri bed for exanple Bl (Alternative 1)

usi ng

5-(7-net H- 1 b f t h
(2 - R A e S A R NS e B e
4 ( Tol uen@pﬂégtdlffy@rmﬁb‘w’mysa)zolﬁrqoe hyctdmmleFI@(mriomdﬁBaB@ ghivonapatia pohyEilide aa s

starti ngseRAPIMpedends35M p. 212C (with deconposition)
MS [M+H] calc: 436 found: 436
25
AQ. 2-[1-(chlorcacetyl)piperidin-4-yl]-5-(3,4-dimethoxyphenyl)-4-ethyl-4-methyl-2 4-dihydro-3H-

pyrazol-3-one

Prepared analogously as described for A1 using 5-(3,4-dimethoxyphenyl}-4-ethyl-4-methyl-2-piperidin-
30  4-yl-2 4-dihydro-3H-pyrazol-3-one hydrochloride (compound B9) and chloroacetic anhydride as start-

ing compounds.

MS [M+H] calc: 422 found: 422

A10.  2-[1-(chloroacetyl)piperidin-4-yl]-4-(3,4-dimethoxyphenyl}-2,3-diazaspiro{4.4]non-3-en-1-one
35
Prepared analogously as described for A1 using 4-(3,4-dimethoxyphenyl)-2-piperidin-4-yl-2,3-diaza-
spiro[4.4]non-3-en-1-one hydrochloride (compound B10) and chloroacetic anhydride as starting com-
pounds.
MS [M+H] calc; 434 found; 434
40



WO 2008/ 138939PCT/ EP2008/ 055867 - 33 - The title conpound may be
prepared anal ogously as described for Bl (Alternative 1) using

5- (3, 4-di ngiohesyRbanyl) - 4, 4-di et hyl- 2, 4- di hydr o- 3H pyr a#alrr30@RRSsse7
(compound C7) and tert-butyl 4-(Tol uengs4-

sul f onyl oxy) - pi peri di ne-1-carboxyl ate (conpound El) as starting
conpound

588, 5- (3.5 di SEH SRR TY Ay L2 SPEIHY B Hyy PHRY BRSPS 9 o
hydr o- 3H pyr ag@$rids- one hy- drochl ori de Prepared anal ogously as

descri bed for exanple 31 (Alternative 1) using

5-(3, 4- dlAf’{Emg[ re)fa%&%? Fine h%ﬁ_ﬁomyound ﬁlartglg from ¢ m ound C1:

nmet hyl - razo one npound C8) and
tert- Eutyl 4 (Toluene 4- 105u|fony|oxy) pi peri di ne- 1- car boxyl at e
( corrpou ndo EN)aHQ&"/Sha‘meirdn @I)Mﬂﬁﬁdﬂ‘éﬂﬁn 500 rvlof §iry DRMF {mder 3Glanket of dry nitrogen. 124

B9. 5 Y i hy
dr o- 3H— p s gﬁ‘%%@g@%%rdgrg dﬁwy%%g pgragol-% CE)RQ E:oﬁ[(:)c%mé C¥)]15 gdd%d 91
descri bedotiens ags atwﬂ for glac{dAp@Eé ﬁ(p]@tnlqygT 1‘§he @g]pth)g becomes slightly yellow 168 g tert-
5- (3, 4- dibatdexvgHaeylidnydxy)-piperidine-1-carboxylate (compound E1) in 150 ml of DMF is added in

et hy:|104 %ﬁé %n%hé thg n‘B}XLﬂé R 1;)%Héc{) Xra%%meatgd OQI%gt(rju(( F@%HE' gpﬁa%%)f?ral%r The mix-

t ed-buty
(conpou n(HJrEPfOOA%d tg E%pt(pqii“g)f Q@ﬁ%@m engguligpats fwstgij_@@ 1§60 ml of water is added and
310. 4- ( 3 tHe-ntlitire isheaydidaenyi Lpe it qﬁleﬂ@ﬂ‘dcélbﬂé-(ﬁbe)ﬁﬂ:e@ 'B.ecbbramaemrgan[c%yé.]sramw 3

-en- 1- ongvfg(xgd LA R o%atir RRReS & ﬁﬂg ROBHS 05 B 541 c%gcef flted in

exar‘rpl e ternative usi n M
di azaspi V8{U4. WeiRb A0 ‘F'SE@H%d 897{5' ?Iﬁﬂ‘a@ie')d %@'PEW Wadded and
4- ( Tdbueheatdt = tHﬂﬁ)Ohydi(D‘Niyl)'thlep'enol dirergevid in2acer 0oy btwaer(capdannidvashgd

%s ;t art buﬁlg;l(ﬁneﬂﬂt hmowx ' §e tml\\és} Rhe gtﬁl\égas(lé/yeF i bgs%fég W&i rfé%tﬂ-) in 25? na1lz\,gat?r3a_ng ﬁxe-
30192 g g?ct%\oglwf.po %ng dchlo RX

uyl IQX
omefhane (three times), drled over MgSQO, and concentrated in vacuo.

3- (3, 4- difhetitiosuspindedih FORMDSS dihamt Wil 303nlok opratant bydeochiodrrsaiand hitgd | s

di ssol Ve%tll ﬁd|§&@/em009ﬁng%t@&@kes%mﬂétlohydr azine hydrate is added and
t he g{ 1? @ under reflux for 17 h. The m xture is
tr &t BE AR cuo

conc resuspended in 400 m of ethanol and
concentrated again. The solids are refluxed for 60 min in 400 m of

et hanol , Aﬁé?ﬁ’dh@tg2 Qe hé"ﬂg 5f(3 hhﬁe%xypﬁ&@l)ﬂrtlmﬁ 1L Dipd@fied 2 diky a0

of et hanol P | owe 00 8% diet hyl ether and dried in vacuo at
50C. 35 M::yr%zo gr\z)e sﬁtﬂ'@ from compoun
C2.5- (3, 4-di et hoxyphenyl) - 4, 4-di net hy1- 2, 4- di hydr o- 3H pyrazol - 3- one

25 1000 g of methyl 3-(3,4-dimethoxyphenyl}-2,2-dimethyl-3-oxopropanoate (compound D1) are dis-
solved in 10.5 | of methanol. 2500 g piperidin-4-yl-hydrazine-dihydrochloride, solved in 4 | of water are
added rapidly. The mixture is heated to reflux and kept at reflux temperature for 4 days. The reaction
mixture is cooled to 20°C, 10 | of water are added and then methanol is removed by distillation in vac-
uum. The aqueous sclution is allowed to stand overnight at RT. The solution is cooled and aqueous

30  sodium hydroxide (c=10 mol/l) (about 2 I} is added during 4 to 5 h by keeping the temperature below
20°C and the pH should be higher than 13. The product crystallizes during adding of sodium hydrox-
ide. The mixture is stirred 1 h at 10°C, filtered aver a filter press and washed with 0.5 | of water. The
product is dried at 50°C in a circulating air dryer.

M. p. 118-122°C

35
B2. 5-(3,4-diethoxyphenyl)-4,4-dimethyl-2-piperidin-4-yl-2,4-dihydro-3H-pyrazol-3-cne hydrochlo-

ride

Prepared analogously as described for example B1 (Alternative 1) using 5-(3.4-diethoxyphenyl)-4,4-di-



WO 2008/ 138939PCT/ EP20081055867 - 34 - 3-oxopropanoate (conpound D2)
and hydrazine hydrate as starting conpounds. M p. 121-122C

C3. 543- ( cywloomisydsset hoxy) - 4- (di f1 uor onet hoxy) pheny1] -peeshddRERy4- 2
, 4- di hydr o- 3H pyrazol - 3- 50one Preparegp anal ogously as described for

exanple O usi ng met hyl

opr opanodi B Bk Bl e AR R PR e e S

conmpound glne-ﬂe;ﬁ{bopllatqg@orgwdlﬂ) as startlng compounds.

513- (benaylboxy)odonmet hoxyphenyl] - 4, 4-di met hy1- 2, 4- di hydr o- 3H pyr azol -

3-one Prepared anal ogously as described for exanple C wusing

met hyl 343- (benzyl oxy) - 4- met hoxyphenyl k

152, 25di #8t hy H3lcmtermrypaiioat-é-({itowpsting eyl tdimgllyl 2zingedimydlkHt-e as

starting conpeiissHMraidl-20de BRAGEMHIde

5- (7-met hoxy- 2, 2-di net hy1- 2, 3-di hydr o- 1- benzof ur an- 4-y1) -4, 4-di et hy1

-2, 4-di hydr o- 3Hpyrazol -3-one 20 1.1 g of diisopropylamne is

di ssol vedrapare8gnakigoudly FFtdeswihercior exampla Rk Giltemhtive ry usiigt (& gerorery Inctiokpd-

to ?C an@.%oémahofmpﬁa@hyu 4(4%1.@%&1@ B ek dyﬁaz?@dﬂg (c@ th@@) arhleaﬁbutw he

m X n _ace a an .29
P by (AR ISR R tre ittt R R et e

stl ryed Wbp 236-236@i ti onal 15 min at minus 40C, after which 2.6 g of

7- met hoxy- 2, 2-di net hyl- 2, 3- 25 di hydr obenzof ur an-4-car bonyl chloride

di ssol ve de in. 60 u

the tenpgﬁat R e R L L R
stirring is chysrdchigesg for 60 min at RT. 10 ml of 4M hydrochloric acid
is adged, the THF is renoved in vacuo and the aqueous |ayer is

extracted with e acetate.,. The eth cetat sol yt
SRR A o A AL SR e R B N S
of bri nepheawi-bé-doety-MySDiradidtruercteener (eanerdundC4) audie-bEYPHEovesidcuéon-
's_di ssolugglapbbisenaabyi (o ndl =3ty byodi | s added and the

resultin %“ﬁ:rw %—‘ g for 18 h. After cooling to room
t enper at Vi Ef’rﬂ‘i’%s t¥ is filtered off and dried. M p.202-205C
CO. 5207- rret hoxy 3H spiro[ 1- benzofuran-2, 11-cycl opentan] -4-yl)-4,4-dim

et hyl- 2, dsdi hy.gtQetidly-2dm&tRAd0b-dy Qo8- beﬁz%nﬁnadynamb@]gw& fserigigasls hed

for exarrpl e
7- met hoxy- 2, %rslygfor“%g?)’6?28b3e?ﬂe§'fgr2?h?f'8ﬁ hydr obenzof ur an- 4- car bonyl

chl oride, nethyl 2-nethyl proponate and hydrazi ne hydrate as starting
CoNMpouNdprepared analogously as described for example B1 (Alternative 1) using 5-(7-methoxy-2,2-dimethyl-
25  2,3-dihydro-1-benzofuran-4-yl)-4,4-dimethyl-2,4-dihydro-3H-pyrazol-3-one (compound C5) and fert-
butyl 4-(Toluene-4-sulfonyloxy)-piperidine-1-carboxylate (compound E1) as starting compounds.
M. p. >260°C

B&. 5-(7-methoxy-3H-spiro[1-benzofuran-2,1"-cyclopentan]-4-yl)-4,4-dimethyl-2-piperidin-4-y|-2,4-
30 dihydro-3H-pyrazol-3-one hydrochloride

Prepared analogously as described for example B1 (Alternative 1) using 5-(7-methoxy-3H-spiro[1-ben-
zofuran-2,1'-cyclopentan]-4-yl)-4,4-dimethyl-2,4-dihydro-3H-pyrazal-3-one {compound C6) and feri-
butyl 4-(Toluene-4-sulfonyloxy)-piperidine-1-carboxylate (compound E1) as starting compounds.

35 M. p.212°C (with decompesition)

B7. 5-(3,4-dimethoxyphenyl}-4,4-diethyl-2-piperidin-4-yl-2,4-dihydro-3H-pyrazol-3-one hydrochlo-

ride



WO 2008/ 138939PCT/ EP2008/ 055867 - 35 - M p. 214-215C 7.

5- (3, 4-di met hoxyphenyl) -4, 4-di et hyl - 2, 4- di hydr o- 3H pyr azol - 3-one 5The
title conpagogmyosbe prepared anal ogously as descri bedpd©kp 6063%Rse
C5 using 3, 4-di net hoxy- benzoyl chloridg. methyl 2-ethylbutanoate and
hydrazi ne hydrate as starting conmpounds. 8.

 L0pr epa Bl SAePRgOEY 7 BEPIaL BB R ey & (el LR
3, 4- di netrHeREARO 4-deihb? Hdydadtivyaza-3eae (epnprind GRlead éertanty! 4-(Toluene-4-
hydr azi neulfydbal-gipéiinet1akalob/hte Rdl1) abbtafing dohbBankig0C

C9. 5- (3, 4-di net hoxyphenyl) - 4- et hy1l- 4- net hyl - 2A- di hydr o- 3H pyrazol - 3-0
ne 15 Prepared anal ogously as described for exanple C5 using

3, 4- dbrretBfoxy BéhZ-dipiethoripberiytd;mathyt-hrpiber@inet-HyprapvitZatdiavd w-Fiw rdrgich-eagihye
hydrat e as st @rpthsi@geconpounds. M p. 145-146C

20C10. 4- ( 3, 4- di met hoxyphenyl) - 2, 3-di azaspi r o[ 4. 4] non- 3- en- 1- one
Prepar ed anal ogously as described for exanple 05 using

3, 4- di metFepried endenplishcdd depirtied fonexeayle Be YA opévet 1ansiar (8 ¥ydiredtixgaiheryl)-4-
hydr azi nenciyai-ghbsy1-83-oil &b HgraEMIRAL RES poulvl CB) and AR (BRedd 4-Met hy |
3-(3,1 - di ﬁ??ﬂ’?gg?he@%ﬁ?- 2I,[)21-%§it rretr%le&%xog%? anoat e%g& m of

di i sdBr oSYTCRHPHEPPLCGP d LRPPYGE'S (ROHBEGHF 1) 8F SRS WHREY Y bl anket of dry
ni trogenMnd4€dé’eéd to OC and 550 nl n-BuLi (1.6Min hexane) is added
dropwi se. Next, the m xture is cooled to m nus 3040C, using an

?gghlo? ﬂ]g%mbig-?3,4-gipngth%>%ghem1yl)-g-%}hglﬂ-mgtﬁyﬁ%?p%!iﬁé—ﬁ?l%?ﬂéil?ydiro§3 -gyga%gl'-&c?;ug%y-

drochloride
15
Prepared analogous as described for example B1 (Alternative 1} using 5-(3,4-dimethoxyphenyl)-4-
ethyl-4-methyl-2,4-dihydro-3H-pyrazol-3-one (compound C8) and fert-butyl 4-(Toluene-4-sulfonyloxy)-
piperidine-1-carboxylate {compound E1) as starting compounds.
M. p. 214-216°C
20

B10.  4-(3,4-dimethoxyphenyl)-2-piperidin-4-yl-2,3-diazaspiro[4.4]non-3-en-1-one hydrochloride

Prepared analogous as described for example B1 (Alternative 1) using 4-(3,4-dimethoxyphenyi)-2,3-

diazaspiro[4.4]non-3-en-1-one {compound C10) and terf-butyl 4-(Toluene-4-sulfonyloxy)-piperidine-1-
25  carboxylate (compound E1) as starting compounds.

M. p. 235°C (with decomposition)

C1. 5-(3,4-dimethoxyphenyl)-4,4-dimethyl-2 4-dihydro-3H-pyrazol-3-one

30 192 g of methyl 3-(3,4-dimethoxyphenyl)-2,2-dimethyl-3-oxopropanocate (compound D) is dissolved in
600 ml of ethanol 145 ml hydrazine hydrate is added and the mixture is heated under refiux for 17 h.
The mixture is concentrated in vacuo, resuspended in 400 ml of ethanol and concentrated again. The
solids are refluxed for 60 min in 400 ml of ethanol, cooled to RT and filtered. The product is washed
with 50 ml of ethano! followed by 100 ml of diethyl ether and dried in vacuo at 50°C.

35 M. p.193-194°C

C2. 5-{3,4-diethoxyphenyl)-4,4-dimethyl-2,4-dihydro-3H-pyrazol-3-one

Prepared analogously as described for example C1 using methyl 3-(3.4-diethoxyphenyl)-2,2-dimethyl-



ture is stirred for an additional 15 mn at mnus 40C, after which
160.5 g of 3, 4-di met hoxybenzoyl chloride dissolved in 750 m of THF
i s added dy@pub$@sdsd 60 min during which the tenperat urge/eps@Rksssr
bel ow -40C. The cooling bath is removegsand stirring is continued fo
60 mn at RT. 150 nl of 4M hydrochl oric aci d is added and the THF

| ayer is Separat e nd wa ter m 351M of
sodlun1car§§n gogﬁgoTﬂﬂn%E 4%%?8%&ﬁhe %&gr Eﬂgand
concent r #-@d'3112¢%%cuo. NMWVR (CDClS) 6 = 1.56 (s,6H), 3.65 (s, 3H),
3.89 (s,3H), 3.91 (s,3H), 6.82 (d, J=8.4Hz, 1H), 7.41 (dd, 1H J=1.4,

% 24HZ|\/2at Ey 9 ( (d: éggyg? E@,Bﬁé_ﬁgi%%%%%§§ﬁé}%ﬁﬁq LEE’ %)%@g{'zg%g g%-SH-%pazol-S-

Pr epafPed anal 8%busly as described for exanple D1 using net hyI
2- met hyl proponat e and 3, 4-di et hoxybenzoyl chloride as starting

conpound .
3cb. (5, S PRk g e BlaD Rty 4 lasphelfie Byt
8.4Hz) 7 rcggetf(q)jy)glp@ngll:gﬁ gw’hyl-ﬁi—wpmmﬂty Kcompound D3) and hydrazine hydrate as starting
343- (cyclcopgseapyd. met hoxy) - 4- (di f 1 uor onet hoxy) pheny11- 2, 2-di met hy1- 3- ox
opropgnogj ¢ & gg[ pared anal ogously as described for exanple Dl using

y

met hyl 2-net proponate and 3-
cycl opropyl ni et hoxy- 4-di fl uor onet hoxybenzoyl chloride as starting

compou nd<a. 5 KiMBefz10%3)-3 Jmettaoxyphényl @-41dir8&hy(|-ay 2y dro-BHpPradal-8I3n¢ m 6H) ,
1.46 (s, 6H), 365(53H) 357(53H) 3.82 15(d, J=5. 7THz, 2H), 6. 30
(5,0.41-i), 6.68 (s,0 7.07(d, J=8.4Hz, 1 7.27 (dd, 1H J=1. 4,

8. 4Hz), re@gree anaiqqog@las ibed fmexawglﬁﬁg,psmg methyl 3-[3-(benzyloxy)-4-methoxyphenyl}-
3- [ 3-16 ber2dirailyy)- 34xovmplama§eghmrppnﬂd [24) 3rdiiyaetihg BydBatoasogtariing &nopdueds.

20Pr epar g¢d,aabegeusl y as described for exanple Dl using nethyl

2- nethylproponate and 3-benzyl oxy- 4-net hoxybenzoyl chloride as
starting compounds. NMR (CDClI 3): 1.46 (s,6H), 3.60 (s,3H), 3.92
(s,3H), 5512 b¥-ehoxy@. B8méttyi-2B=hydieiA;ieRhofurgh-20)-44-8Fefhpt2Z4-HlihaiB-3H-
El . tert-Butyl sdablfbitene- 4- sul fonyl oxy) - pi peri di de- 1 - carboxyl ate 201
g terB But ylI 4 hydr oxy- pi peri di ne-1-car boxyl ate, 160 m triethylam ne
and 6°0 g 4-di et hyl am nopyridine are dissolved in 750 ni DCM 191 g
4-t ol uendduwidf oisgpredviaoninededissolvadited mi pidl Hhiederiasblankes of &y Gi0egeh laokendlefl by

ng Thte ﬁm éﬁdl—'rrﬂamllrﬁBLﬁp@Gﬁldn h&ahé}% A& cﬁ@pluﬁ’deflu&d uw rhikturd @0coBled &fm.&M 40 c
A e o ni c r
m of 1 az"%é@“’"%’?’ﬁ ?'br"i‘"‘f Tgh%r"l"“eed‘yp“’ pre '%ﬁ*ﬁa ath Eees\rme'" "“8“‘*‘ 4

‘concentr a@r@g far gn gdgitignal 1fyminpat nggzs {40’ CCafter which 2. 6 ] of 7—methoxy -2,2-dimethyl-2,3-
25  dihydrobenzofuran-4-carbonyl chloride dissolved in 50 ml of THF is added dropwise in 60 min during

which the temperature is kept below -40°C. The cooling bath is removed and stirring is continued for

60 min at RT. 10 ml of 4M hydrochloric acid is added, the THF is removed in vacuo and the aqueous

layer is extracted with ethyl acetate. The ethyl acetate solution is washed subsequently with 50 ml of

water, 50 m! 1M sodium carbonate and 50 ml of brine, dried over MgSQ, and concentrated in vacuo.
30  The residue is dissolved in ethanol, 2.4 g of hydrazine hydrate is added and the resulting mixture re-

fluxed for 18 h. After cooling to room temperature, the precipitate is filtered off and dried.

M. p. 202-205°C

Cé6. 5-(7-methoxy-3H-spiro[1-benzofuran-2, 1-cyclopentan]-4-yl)-4,4-dimethyl-2,4-dihydro-3H-
35 pyrazol-3-one

Prepared analogous as described for example C5 using 7-methoxy-2,2-spirocyclopentyl-2,3-dihydro-
benzofuran-4-carbonyl chloride, methyl 2-methylproponate and hydrazine hydrate as starting com-
pounds.



35FI . 5- (3, 4-di met hoxypheny1) - 2- (1- gl ycyl pi peri di n- 4-y1) - 4A- di net hyl -
, 4- di hydr o- 3H pyrazol - 3-one hydrochl ori de Step 2: A solution of 4
g tert-Butylo 2008/138939 _ PCT/EP2008/055867
(2-{4-[3-(83, 4-di met hoxyphenyl) - 4, 4-di gt hyl - 5- oxo- 4, 5-di hydr o- 1Hpyr az
-1-yl] pi peri din-1-yl)-2-oxoet hyl)carbamate (see below) and 7 nl of
trifl uor oA %MCQV\%E d in 50 m 40of dichloronethane is stirred at RT
for 16 h aPter I'ch the m xture is washed wi th aqueous sodium WO
2008/ 138939PCT/ EP2008/ 055867 - 37 - carbonate. After drying over
magnesi um7sul plidi-gimethoRphal-aa-drthylny sltiagdd-o-bpades-ehd N ether is
added. The precipitate is filtered off and dried. M p. 70-74C 5Step
1. tert-Butyl
( 2- { 4513 Tpatitiecginpasnt Ry phirageTgd aralggalisies #eprrbsd fx exampl-Gh usipd B d=dinpetpry-a
zol - 1-yl lbphzoyIRBIGidR] rmetaylxz.b}hyBut@a@a@téayh;)c@@rnbapm&teas Aarfiigdothpeur@d. 5 g of
5- (3, 4-di met hoxyphenyl) -4, 4-di met hy1- 2- pi peri di n-4-y1-2, 4-di hydr o- 3H
pyrazol - 3- one h drochlorlde % onpound Bl), 1.9 m of trlethylanlne
and 2.5 §Bof &« f"@l@’@’i’?’@ﬁ methyid-prewyl- E)&:IWV%’O‘§’[’1PWP€¥J‘3'GPR|I conpl ete
di ssolution (about 15 mn). 3.9 g of 1-(3-

?Lgeﬁgg{]?f@pgrgg 59&?(%6%33 ey as%te%%{l%) 419 CFQ%[BI%Q W&dl 4 %lhllrr]lg){yk%}%o¥l 2hist %%,Frget%d th

1 M sodi GTWGHHPPB‘HW@ ang Relraging A Peg/Eing MEPINEY over magnesi um
sul phat evapdiievapar at ed. The residue is purified by col um
chromat ography [silica, et hyI acet ate]. The title compound is
crystallized fromdiethyl eth 146-148C WO

2008/ 138889 Pcﬁ‘qu‘b‘?me'ﬁ?’%@%”f“‘ethﬁé met%éf%ﬁé*ﬂ‘éﬁ"aﬁ”wm'ﬁ?“e The
conpasnds of for mula 1 and the stereoi sonmers of the conpounds of

formul e baeeasdidduue e bNSULAL 88 fulel LHABLSE. BN RY HanRS

t he conpoun i nvent1 on artic e conpoun

i nventi of "&fr@!'bbtﬁ'&ora%?@@Gqu"i‘,zéﬂerr%tE@éﬂF@Bq ‘é’mp?‘i'ﬂﬁ'sconpounds of the

i nvent i ohl. havwe-148iCuabl e pharmaceutical properties, which nmake them

commercially utilizable. In particular, as type 4 phosphodi esterase
(PDEg hi b|t rs they are suitable on the one hand as bronchi al

t her éeu its f SFdipRboypReRy e ftiegePiold- Hasr-S8ete5ct i ons on account of
their dilat- 10 ing action but also on account of their respiratory

rate- or PFeSa%Qd ér%io@édély% 'dé’&nlbéa%r%ﬂéﬁﬁ@c@@édg@mdlﬁ&ﬂoiy%nztgﬁ@'lIJr@Q'QrYéi‘tLyl of
erectile d vascul ar_di |l ating acti on,

nc
but Con ¢ REPBTIRErheNE e oD R pap % HERSREPRRE of “di sor ders. | n
parti cul Brp.@00-802°Cnfl ammat ory nature, e.g. of the airways, of t he
skingsof the intestine, of the eyes, of the CNS and of the joints,
whi ch arg, med |at C stam ne, PAF
(pl at el e& act#%kﬁgﬁgxp'me STy ené{ll) gghc?"aeorﬁ'g'oxoé)lroﬁa?atrel vatives such as
| eu kotrienes 15and prostagl andi ns, cytokines, interleukins,
chenoki nes, miak @lkepropyRetird-is @sxdiveainEee mNdfeHF @Rd@Aa blhHFOE6! dneﬁtrdgsﬁ. sndfB8k0H

(TNF) or 0‘@%9%?10 Infr?g @%W;ﬁhéxaﬁ% {)c{dgé grgﬁlﬁsse N%ﬂ tﬁé1+1§tu elq\pnt,o%ﬁg to %nﬁs

conmpounds "0
desi bl #°Bryspest P%one/é*@@ﬁth@d 1PHml Bt Hﬁ1ﬂ@thv}@r0@ﬁnaéer if pdegyThe Fsyling mix-
sel ect i viuteyfs stin@ifor exadzitioysl 15 mpedt mdlis BO°Coaf@t Wik 16015 df B4 geiaEtioaybelsdyl].

good ent cﬁuhe &Q&WF&’H?‘%HW ?fsi%l%?%éc@éd br E&G e Hﬁ @qﬂ?n‘ﬁéh tt?eUrQrﬁ;Séré}Ere is kept
{

phar maco lnetic sence O
ef fect s, %49(@[‘ Tl?e(q?g[fng@éﬁéq PRpEr agd plisngds ‘I"o@‘"!é.'f"é Q)mWFT’éR? 150 mI of 4M
t her apeuhydmcamt gold & avelecearditiealTHS ayet BBegardted and washed with 100 ml of water, 200 ml

35 1M of sodium carbonate and 100 ml of brine, dried over MgSQ, and concentrated in vacuo.

NMR (CDCls): & = 1.56 (s,6H), 3.65 (s,3H), 3.89 (s,3H), 3.91 (s,3H), 6.82 (d, J=8.4Hz,1H), 7.41
(dd,1H,J=1.4, 8.4Hz) 7.99 (d,1H,J=1.4Hz).



Accordingly, the invention further relates to the conpounds of the
invention for use in the treatnent or prophylaxis of diseases,

especi al | ywois@asese al | evi ated by inhibition of type 4 porEp2008/655867
phosphodi esterase. 25In particular, thgginvention relates to the
conmpounds of the invention for use in the treatnent or pro- phylaxis
of the faqllo a t chronic |rvva di seases, such
as, but (r%t %9' Ied%%dse%box he tg;ésqemgtﬁ)ﬁsompm rr]ooanchltlys bronchl al
ast hma, enphysema, COPD (chronl c obstructl ve pul nonary di sease),

pul monar yrdpyiee hARBLMN asREBEY fNgahplb DISsRG méthy easayipkbbial: 468 shased
on all er%k@ﬁ%gﬂlcgbm%gsgghﬁ% AC_%H%%I ogical false reactions in the

region o aryhx, nose) and the adjacent regions
(par afasal sinuses, eyes), such as, but not linmted to, allergic

rhi ni ti SNMR(EGBEL}: & = 1EhF1eM{dE6H, hﬁemHz'; /56 19Br9) 4.6555,31), h.eT(BIEE), 6.82 (d,

conj uncti yé 5%251 ”id41%d$ﬂ-| nqs4ag4,g 79 é’,ﬁ_, ygs¢Hzger mat ol ogi cal di seases
especi aI prol i feratl ve, itory and allergic type, such as,
but not | | mted to psoriasis (vuI garl s), toxic and allergic contact
eczerra akopi Meth@3B{dytibBodyRenerpH;(difeotdtiedplengEZ B teethll- Edx@propancate
si nplygx, sunburn, pruritus in the anogenital area, alopecia areata,
hypertro hic scars, discoid |upus erythenatosus follicular and

w despr egﬁFpE’%a@’%’%ﬁs‘Y asdiaRfabreHorearld Dé%%@e"ﬂﬁ% HEhProgeRE b Sacea
and ot helcqup@byhfnem@tymmrjuoromkethamrtzoylyhlamté aabtedingtanpelrids. di sor der s;

WO 2008/ 138939PCT/ EP2008/ 055867 - 39 - di seases which are based on an
excessive rel ease_of TNF eukotrien r. e e

i seases WRIERERSP Erbriaa toyhb TP REC RaUB P dra s TS T RS o
spond§l i {d.&5.708i806.AY tw0.4H).5.&Riel0.6HH 207 &y d484Hzi18), ¢ A idt iHoRS.4, 8.4Hz), 7.49
fibroticHppaseg). such as, but not limted to, cystic fibrosis,

pul nonary fibrosis, hepatic fibrosis and 5renal fibrosis; viral,

al coholic or drug-induced acute and ful m nant hepatitis, hepatic

st eat osi &4 ( al ¥ehySie(henayionortahatlohuenyl ¢nebyfopetrenanedie  di seases of
t he i mmune system such as, but not Iim'ted to AI DS, rrultiple
iglcggﬁ:;(?faepg%g %r'%aleovglll’s Ss. dgsocﬁgedkﬁ?r%%gr!&% % 1e )l%slln Org%t &#{Ipro%ona{% ahd 3- bﬁnzgloxy-
but not Himethostenzsy! Cbléfpﬁelaé sigHipg ROMRSHRHSt OXi N shock gram negat| ve
sepsis, toxic shock syndronme and ARDS (adult respi ratory distress
syndrone S r ' s

di sease grr\]ngqtlﬁég gt'?? L%Hégl%lﬂ% aa_}) ﬁ%js‘tég@}egq%t %’—ﬁ’geg'%ggrdt g%\%%ﬁ ¢an gje
treated BY/WDE i nhibitors, such as cardiac insufficiency; 15di seases
whi chscan be treated on account of the tissue-relaxant action of the
PDE i nhi pit or sfunction, colics of
t he Ki dnggls a%gBE?p{q%e u?gt%glﬁoggﬁmégﬁﬁggﬁ%ﬁhﬁ ki dney stones or
oncolytic action (to treat pretermdelivery); glomerul onephritis;

di abet es2¢inste Bayist-hydicaphEipeeisinerdichibdryite( 1800l thiiettgyiachirerang &0 gidedihethyldmyipe
1), Canﬁﬁﬁmé b2 dREEN G m IlDY:WPHQf g?cl %ﬂ@né&%nﬂbﬁorh@%@@é@a@)ﬂhe mixture is

ost egpor o 20condi ti ons assocl.a } rebr al gB

i nhi BY t i U*egiﬂfﬁ haEhe T}tﬂ"er'ﬁocto"'leﬂwfeﬁdta&d' %‘Y‘@HP%P" %féH'i'L[' yt“esoé%“l"éayef
dement i ais(vabtedeiithiB00 sl o ivslea(ade), 268 mbefy! M Np.RiOs seuiion deisaicdriat eder Mgbh..
Par ki nsOftefod®he 63eént@led MUakid, Nf arct denenti a;

M. p. 98-101°C

35  F1. 5-(3,4-dimethoxyphenyl)-2-(1-glycylpiperidin-4-yl)-4 ,4-dimethyl-2,4-dihydro-3H-pyrazol-3-one
hydrochloride

Step 2: A solution of 4 g tert-Butyl (2-{4-[3-(3,4-dimethoxyphenyl)-4,4-dimethyl-5-oxo-4,5-dihydro-1H-
pyrazol-1-yllpiperidin-1-yl}-2-oxocethyl)carbamate (see below) and 7 ml of trifiucroacetic acid in 50 ml

40  of dichloromethane is stirred at RT for 16 h after which the mixture is washed with agueous sodium



and al so di seases of the central nervous system such as, but not
limted to, depressions, anxiety states, spinal cord injury,

schi zophr enipeogyyisegsberi oscl eroti c denentia. 25 Pref er abpgyrribediossss?
invention further relates to the conpagpnds of the invention for use
in the treatment or prophylaxis of the follow ng di seases: acute and
chronic . B

br onchi al Lo A SRRy Rl SAARE N on B FEPlclc REERERSY Saoca
fi brosis; ThSB@F'P'@r“@'FE' ‘?ﬂqfifaﬂ“ijgr'edr heumat oid art hr| tis; dermatol ogical

di seases,M.punh7488 psoriasis and atopic dermatitis (eczena);
inflammations in the gastrointestinal regi on, such as C}ohn s di sease
and ul cerative colit i abetes nellitus

par ti Cul atehyfFa-Hupy (2-%3 @Hé’”‘i"ﬁ%)‘ﬂh?'@)’ﬂ?“‘a"l dgethe é’f‘%é 5td5“’?rﬂé”19¥réz%‘f1 “yipi-
conmpound pefidit-hel}-2-oxeettyl)@rbamatet A erixopensffsaod! 8 & 4-dimethopipasryha @udimeial-2-pipe-
conposi ti gy 4'J‘Ehla|h§zarQSHtpD:%zo?¥Bﬁe @d%@ﬂ%@ﬁ%hﬁéﬁrﬁré\?q 9 nhl%f Hé‘tﬁ}lérﬁHé &a B

pharnaceut|ca onposition treatment or

di seases 90 NEHCY e 29 RikAf BEMiisired “ﬁtwpﬁt%‘ﬁg'%’ﬁ(ﬁt@é‘t SrmiR)e3-9 g of 1-(3-
pref er abIdynetlallapih‘@plﬁaylmjéth)&@fbodldeﬁobhbcmdé BGradtiddeant! treadsuiting mixture is stirred at
pr Ophﬂé' a)ﬂﬁ Q}fh E\ﬁ]& Etﬁrggﬁﬁsl v %ﬁﬁ%l’dof’uétg%eatp&\ﬁﬁ: Iayelvpdned over magnesmm sul-
2008/ 138939PCT/ EP2008/ articular, the invent

rel ates B A% ygRergec ih%ﬁ%ﬁjﬁw@?d lEyri-"é? “F‘H\FEFHF‘F%WE‘?W ltljga %‘Pé(h"i‘?ﬁﬁ@i dpe
of a phatite@ewbirdad cretatzesirdn dithflethet he treat nent or prophyl axis of
an acut eph Bn@Hcc ai rway di sease, such as, but not limted to,
bronchitis, allergic bronchitis, bronchial asthma, enphysema, COPD,
5pul monary hypertension or lung fibrosis. The invention relates al so
to the use of a conpound of the invention in the manufacture of a
phar maceuti cal conposition for the treatnment or prophyl axis of
allergic rhinitis. 10Furthernore, the invention relates to the use of
a conmpound of the invention in the manufacture of a pharnaceuti cal
conposition for the treatnent or prophylaxis of dermnatol ogical

di seases, such as, but not limted to, psoriasis or atopic' dermatitis
(eczem). Additionally, the invention relates to the use of a
conmpound of the invention in the manufacture of a 15pharnaceuti cal
conposition for the treatnent or prophylaxis of inflamuations in the
gastrointestinal region, such as, but not limted to, Crohn's disease
or ulcerative colitis. As well, the invention relates to the use
of a conmpound of the invention in the nmanufacture of a pharnmaceuti cal
conposition for the treatnent or prophylaxis of diabetes nellitus
(type I and in



20particular type Il1). The invention further relates to a nethod of
treating or preventing a disease conprising admnistering to a
patient i nyeRekishaseof a therapeutically effective ampipiosabsss7
| east one of the conpounds of the invegjion. 25 In particular, the
invention relates to a nethod of treating or preventing one of the
above nentioned di ses conprising admnistering to a patient in
need the?%@?mﬂ'?Hﬁ?&beutlcarPy effgctlve anount gf at | east one of
t he conpounds of the invention. 30Especially, the invention relates

to a methadcafp ohﬁc%%ﬂoﬂ&zl&{ ariartﬁ‘élﬁ&feéu%e% A R &89 FounddUr &dimiiiS 1 akdoRiHg 3 &6
by |nh|b|t| odi est er

e.co
adni ni st &M ﬁan s M aber e acR RaBR TREPsE T S PHERbALAT RS fpe compounds
effecﬁlv@f@ﬁﬁﬂﬁﬁmmﬂeahmV@gwﬂ%ﬂm@m@ﬁmﬁhe conpounds of the invention.
Preferably, the invention relates to a nethod of treating or
pr eventi an acu [.C C alLr
ot 1 1Rl B O e S e R B e Ty grmer
errphysenﬁ'a"@(!ﬁ?b'edu PARITIET\2S hpp & rpb@ﬁéqd@ﬁtetﬂse Fm’q?g) ifhibjiorssihey are Atiteble ptpe
adm ni st @hé Rehd 6 b@ndhidl thedpeutits (REB rbARER of aivay BREradiekE dnGREJulit of their dilat-

LI AN N R

a net hod “@ffem?"@h?f|ef?@“'% Ayspinelipa qb pergurd of teeitiagcuian Hipting astiens mygon mer?@er hand
adni ni st @e&penigiiytfor tee tpatneandf disbrdere g pdrielae ofananfiaMREBRaIAiuIS 8lg) of the ainways, of

ef fecti V%e@sﬁ]ﬂ% ec?r;tes?fﬂe lofatﬁé Lyeg th%f I\{S@%d SﬁﬁpﬁH@%hl&faré mﬁdléé@a/ tsﬂ'ﬁéd%[fbrs

5Fur t her nor e, e 1 nverntion

treatingSH" aﬁ#@%\m PR Qaléteh%ﬁ%'v@@s @é!or)cﬁrgf@zye%am%%'hata%s Supfs Iptgptrienes
i m t16d tog prpsayidanaias, SytoHinea] inypiletkioke ciiokihess alples, 2| dndoyamptatigteegon, tumor
adm ni st gL g fé&or%ﬂﬂ%! &%en flde %ﬁglsgkl%r&igéseé 5 AR, &R&Htthecc%'r#pb{unds of the

effecti ve anount conpounds of 'the 1 nvention.
10Addi t | HW%'lt'P'Q/aretdﬁE”Qi“ﬁbFé’rhy V8'Habb@r%’Fé'P%{rBP'§ PRBPIETSe 15D 65 40" REATPRIA MGF ey,
t r eat i nghigh sglectiviynow togicithi, semg@ dicavrilatildy iggsrterad{eng esddientlal atsgiption), ssrecibr
as, but gRlapblt@iWirR0w,sBpercy ﬂﬁﬂna%olﬂ’leﬁ&%éﬁ Half Ili’é Q@é’eﬁ&e’ o Sigihhtlsids effects, and

Cherzhe, F@Badﬁew'?'a'ﬁlr‘%sﬁti Sl SR hEER i TS ok SO0 o nds of

the invention. 15As well, the invention preferably relates to a

met hod Ffﬁc&o&ﬁ}%tyi 18 inQéntibrh fﬁHI&!ﬂélé’i& t6 h‘éQ@ﬁm&ﬁmH@i‘lf kHetit@ntloh Yd?Qsd in #adrehthhent or
partl cul ar _t

ri sin istering.to a.pat nt in need
Pher cof Bophera stateid Fyea7 e ettt o) B e & BB inrelirdivie
conpounds of the invention. In the above nethods, the patient is
pr ef es ablnypagiciVBd B lnverilioh RIRised BE akthpbuRdsHaie hvetidh td 84eN®hE tredte OF Hre-

above ne of the conpounds of the invention can be
used. Préﬂ%&%b ﬁ%&h&ﬁﬁ;m&%ﬁﬁ of the compounds of the invention are

used, nore preferably, one of the conpounds of the invention is used.
| n a par téutdndrchipnip bigd=gdisesbe s hOHs RN hiot OhitddN€ brotiietil &R Ryic Hrdhehigs) Bréschial

met hods Q;thrhg %ﬁél’éﬁ%@ er?;Dqu‘ﬁgH:I(! Jbgtr%ﬁw&% rr?ofna %e%%gélgm% Ilé@%}%gsion and

di seases conpri mistering to a |en
t her peutind fibrosis;

diseases which are based on allergic and/or chronic, immunological false reactions in the region of the
upper airways (pharynx, nose) and the adjacent regions (paranasal sinuses, eyes), such as, but not
limited to, allergic rhinitis/sinusitis, chronic rhinitis/sinusitis, allergic conjunctivitis and also nasal pol-
35  yps; dermatological diseases especially of proliferative, inflammatory and allergic type, such as, but
not limited to psoriasis (vulgaris), toxic and allergic contact eczema, atopic dermatitis (eczema), seb-
orrhoeic eczema, Lichen simplex, sunburn, pruritus in the anogenital area, alopecia areata, hyper-
trophic scars, discoid lupus erythematosus, follicular and widespread pyodermias, endogenous and

exogenaus acne, acne rosacea and other proliferative, inflammatory and allergic skin disorders;



cally effective amunt of one conpound of the exanples according to
t he present invention. The invention furthernore relates to a

phar maceut wealo®238330si ti on, which conprises at |east ong©EpdERss367
conpounds of the invention together w.gf.at | east one
pharmaceutically acceptable auxiliary. 30 Preferably, the

phar maceuy i ' | L] c i - the n f
Pho. 1 nver oA "iTRe Budsh O af BUBKE Rieshl B 1 ohdBuQhichels s RAP P Qi
conpr i sedlisgfres gfthe ridriisdmsdtin disurpdtoit RéNTifis viermaleid spondyliis ogtepasiptitis@nd atpsry
pr ef er r ecrteitbashdmens of the invention, the pharnmaceutical conposition
conpri seg,,a. 0, the. e . r.oi 2Nt
vent onP e ERIROUB o byl PR DR BILE el ApbiIE hBURE s an
auxi | Par yenaiesiShvent i on furthernore relates to a pharmaceuti cal
conposi t ivies, mbdicdi drgg-houdeh ecuteareridlindant ihegatisi, bdpaty dtdasts Ygehdlic and non-
phosphodiaﬁgﬁdﬁgQggio_hg%aqgsgj ally for the treatnment or prophylaxis of

di seases . WD 2008/ 138939PCT1EP2008/ 055867 - 42 - alleviated b

i nhi bi t | dFeBFS PYFEMNUBHBSIS A0 %R §8-SHoklimited 9y 4105, RUlfinle sqiespsisy graft versus host
t r eat mentreastionpaliopraiy tefectiansof t he di seases exenplified above. The

i nvenpi oR,@LSS ShePHRASEER DRRALIRGEUt i cal conpositions according to
the inventio i for the treatnent or progggl axi s

nf, as defined 5 above, > ( y
of one oMPRBY'ENTT TALT B‘I"II"B‘\/W‘@" g EBUSSBCk LERIPEN AR SRMEITORIVE SRRy (X1
di seases shahemndesie abd HRBB (adiibrespkloardiiresstsymingis)t i s, bronchi al ast hma,
S e e e i AR e Gl
bsori asi SBE SRUTeEr GEF R Pt A otai =R 0T SRR S REoTH ¢ he
gast rdi ntiseasenwlhictr cag be tieaterd antacepyntf thia tissye-thilaxart setion ptithe PR E inhibitare such as,
colitis; faeghniblcabetimsdyRhdtibh, Eslick bMﬁ@ki&@gaaﬂdrbf P fctefdih @36nnbdtiBR whH Riank

Dep.en.dl ng{iooens otr hr?copf”;g zgckic?nu(koatFea Irgtgr?hs eli\?r 2 ), ?ontnernﬁg‘r;[eerg'tigr pr .ev.ent ed,
addi ti ona Fy tﬁerﬁpeu iC agen@ S, eI B nor vl | y adm ni stered to

treat or Yigbucrdpririqusetiabgies eglis (tyagy appinirarticar yrp k) eancerdiriraitisas ewheld t h
t he conpawdelfeldd letikaemianvaadposis; 151 n a preferred enbodi ment, at |east
one gf t%dﬁi%@a%&%%d%m Eé}?brglnﬁ/e?%%ﬁcﬁﬁ]?ﬂit%n CR R R Sttt EPho Mo belBraPLenility,

| east one therapeutic agent selected from the group consistin ot
cor t i cosBNIBAYRENtiA{ZheINEIS HepeH).dremopt BEREHFELasERGeday B Mrsdgon s fsease or

r ecept or mahih&godersdrsia; | eukot ri ene receptor antagonists, type 5
phosphodi r k. o bi C 1.nhibi :

U T act af o Rk Bhelhph e AR s bR SIS ey ey
respect , SER2 SPPR|SPE T sehizgpRptia o aerlqsgerstiqdsBedtisr t i cost er oi ds,

anti @hol i nergi cs, pradrenoceptor agonists, Hl receptor antagonists,

! eu_koj[ ri ﬁ&%réhﬂp%@ﬁﬂénti@ﬁ'hﬂg&%@&ﬁo_t@&ﬁp&n@@&%@h%h%#&rﬂéﬁ the treatment or
i nhi bitors, Eﬁl\/f}gﬁA [educ ase-inhibitors, lung surfactants,

ant i bi ot PERVENG °HAT P UMPFEEF®S in form of the free conpounds, the
phar mac e atutecad cyrogic iy distases alidhsis bivechiinf gllergiedrqpbhatisnerombial asttiray
accept abLgpifedna/ BoPBISUINSR IS8 Mion(Rd fing fitislis; N0t limted to, ester
deriyati Vlﬁij Ir\]l-?x_l des etc.), the solvates (hydrates) thereof and the
st er 80i sBTEYS 0¥t he conpounds, salts, derivatives and sol vates.

Co- adm nihstmateid ertnrdi$; at | east one of the conpounds of the invention

W t h. at b&rsbloGbe d&%é@,@@ﬁ?ais %scﬁigﬁﬁénd%ﬁipﬁ%%ﬁtﬁg @elhle group
consi st ng of .corti.cost er ol tds antichol i nergics noc Qt or
In trointestinal re nsd !

agoni st s' ammafions in hé gas glon, such as Cro lseése%%& %gerra Ivé colffis and
diabetes mellitus (type | and in particular type II}.
35
The invention also relates to the use of a compound of the invention in the manufacture of a pharma-
ceutical composition inhibiting the type 4 phosphodiesterase, in particular a pharmaceuiical
composition for the treatment or prophylaxis of diseases alleviated by inhibition of type 4 phospho-
diesterase, preferably, a pharmaceutical composition for the treatment ar prophylaxis of the diseases

40  exemplified above.



30recept or antagonists, |eukotriene receptor antagonists, type 5
phosphodi est erase i nhibitors, HMG CoA reductase-inhibitors, |ung

sur fact ant o R438439t 1 cs and anti-di abetic agents can tmﬁb@ﬁgsgﬁh

f or m of a fixed conbination, a non-fixgg. conbination or a kit of
parts. "fixed conmbi nation"” is defined as a conbi nati on wherein the
corrpound of the invention and the 35t herapeutic agent intended for
co-admnistration are present in one dosing unit or in a single
entity. mearicuaniednveftion rélatesatd theamd Pirfedoimpeund of the pkentipmio éhet marafacture of a
conposi t ipRAmabaitied Ebntpbat.maﬁwmém@fm Sripeophl@tr bioseul i chrbfic SiRRY aiB&dL,T C

agent are present m pstu m ni strati

Aot her Sya S bpr BT oot e Ui SRt AR pRpffen < Boro
conpo$i t|péhlomh3@eﬂereheoemqf@rme of the invention and the therapeutic
conpound are present in one dosing unit w thout being in adm xture
V\E ,[2088/ Jfﬁg Eﬁgn ghr lle ngggg QHE’(-:-S §s% ofa c4r§pound0(‘)f the\?m/entlon %qh%r%anufac? @',8 8 ph?rma-
t he |nver‘?f"li“6@i C%EPSF'%fOf‘ﬁéf’aﬂﬁ’@%ﬂtpbpfa@éﬁiﬁs afraé!e'rﬁ'ﬁé@etﬁt in nore than one
dosing unit. In a non-fixed conmbination or a kit of parts the

conmpoyn d Fﬂlfthetrrptgr mf[lhv ﬁ\%{ &Qelgt%ﬂtottheeusg 'afé gogrﬁ)% hdcof fhg Q:P/erd@g mqheemgl‘{u?aé{uﬁ:iee& a

as S5separate

t oget her paemeeaaqaéeoepeewﬁéﬂéfrﬁteaefen%premmm %ﬂmﬂa'e%ce’ gipeases, such as, but
si mul t aneouisjtedste seiidslsak atopic sepalta(ezensn. i n conbi nation therapy. In
case of sequential or separate adm nistration of the conpound of the
i nvention and the therapeutic agent, the conpound of the invention
can be adfff! ?ﬂ”@'iVeW%H‘VHE‘P’EFE@teér“’ @gﬂaofa&ﬁﬁ"mueﬁ Pibs Bypntian it fhe MeRryeata ¢
agent!5 10Admateyival @mpbofomidr ditel teatnreht dribepoyaxalinfenofatibisen thegesttointstiresh d
the ther %%Htéu(%h QQSlﬁltnoﬂfmtéd l@%\‘offnr! Q(@%agé)&i?ﬂc@%h\}e%htgr a kit of parts
can be identical, simlar, i. h, the conpound of the invention
and the therapeut| c agent are forrrul at ed in separate tablets or
capsul es As gell, fmninviestiod irdldtes te the, usé¢ ofer cogppund df the invetitidrf io tr@rmbanufacture of 2

adm ni st bﬁérm%uifc‘ard&&pos?t%ﬁl?or% tl‘%alﬂrenttch‘ﬁroﬁ%@‘éﬂ@ia&festrmtdsW@eﬂtah@ﬁ‘n i's
formébat eé:l as la llet or capsule and the therapeutic agent is

f or miP at BHILE HB sol ution or suspension. 15 Accordingly, the

i nvention add| ti onal I y relates to a fixed conbination, a non-fixed

conbi nat redin@tidd fhirtief re[a&i’stt@a FRINBY bfSieBithg @t prb@AGly LR asf cohllaﬁa@cammfmg

of the i Q)V ;5}%&‘?5?1 nef% ther% athg'npeeupcaﬁre%etﬂ%%r% ur?e'rn att Ieasqloﬁé: Eﬁhe colm% oun dQ of the
group consit's | coster ol Inerglcs,

f 32- adr ef¥®¥Pt-or agoni sts H1 receptor antagoni sts Ieukotrl ene
recepsor antagonists, type 5 phosphodi esterase i nhi bitors, HMG CoA

20reduc e[;‘lap%ﬁlcﬁlghfhg anQr{n?sn gllaualgq? ZHE {h%gﬁggl&g oﬁ@gvem r%tdn tﬁggbove mentloBed

anti-di abetic agents acce

auxi | i ar 9'593?%00%65}@-%%5‘%'%@ acR?H‘b’It Wene%hsree‘fa tBPr%H%Urﬂfe?}We F"Fi%“”t of at
i nvent i oragipde & thdh@mapeuds bfiaheaigemtiorsel ect ed from t he group consi sting
of corticosteroids, anticholinergics, 02-adrenoceptor agoni st s H1
receptor _ 25 antagoni sts Ieukotrlene receptor antagonists, e 5
phos %odFe%fe'wa@emV?{Wbeielaaﬁéoamﬁi@ftﬁﬁte?teaabﬁera‘se@t'ng %Fﬁeo}”@‘:h 'FG iated by
sur f act ainhibitiemnd trenypeldi prhbspoeduesmaspaommremb adrhivistadreftab pétient it heedithieast aent
of acut eqgide IO Bi'f&tnf’é' Al FLISEREER of @Q@Qﬁ&%ﬁds‘b@&e Hveiofompound of
the invention and a therapeutic agent selected fromthe group
consisting of corticosteroids, Hl receptor antagonists and

| eukot r i Brrtrabiyciepirgentiamtebatps o strsthod gflieating ongkventirg ansedte br dhamictaireay

Syst g Cyidast %'e&‘@mp]é hEHoHed R brgﬁrfhﬂ@teﬂ?g i€ @Jongﬁtﬁ%ﬁﬁlal asthma emphysema
30Conbi n e inve g ant| -

ns o ou
L bR fonp B 4 e o e B P o 3ol aovshien'a
parti cul terapgenlly pffectilerpmpupobétdsaseaheohtbe dirmmads of the irabdive- nent i oned
fi xed conbi nati on, non-fixed conbination or kit of parts conprise a



35 exanples of the invention), a corticosteroid and at | east one
pharmaceutically acceptable auxiliary. In a particularly preferred

enbodi ment woldigs/BRBye- menti oned fixed conbination, non-gdpa@8aosnssser
conbi nation or kit of parts conprise: _g conpound of the invention and

budesoni de, a corrpound of the invention and fluticasone, WO

2008/ 138939PCT/ EP2 55867 a conpound of the. invention and
becl onet ﬁ' piaentigh (RS es&? ﬁ? pethod: ‘ﬁfrﬁ?}@%? i pg%’eﬂtﬁ'@ aﬁ%%&é\"ét'(ﬁ e 8 omound
of the i redeinistesng faﬁ@a¥qﬂt lawe#@imrmiét@m?@ihﬁw@ﬁe@ve angoimietisgst ofe af e

i nvent i oroMpslingd tkies@RhdA, S5and at | east one pharnmaceutically
acceptable auxiliary. In a preferred enbodi ment, the pharmaceutically
acceptable salt of fluticasone is fluticasone- 17 propi onate. In

anot hér préfeeperedheimspiinreferably piatesias matbedefitiealing pr iexesinoaismeataegicel of
becl onet aisemnes,isschRChud AR TIABRNE peorRES Pi DEpad Ermdtifls @czléf‘n@f &@mipAsig administering

enbodi ma% a étlgﬁ lrpljﬂa%ﬁ F@Pe%yé fhgékéﬁcaﬂggﬁ%@\%%m%urﬁa ét k%st %HRF!E&O%_'S %unds o? the

monet asone Luroat
fixed corfyPHRRi on, non- f i xed conbi nation or kit of parts conpri se a
compound of the invention (in particular the conpound of the

i nvenlb' O'}\dalﬁongﬂfethg éwérrl'lgn %@%g?éat%tota%tﬂog\éﬁ%fﬁgr re%htmga%Teases in the

antlchollnerg ceuti ca cce
auxiliar ﬁas“fﬁleﬁ""a' "B mca@arquymbvr@veem &Phéﬁﬁﬁaﬁsﬁ@h"d'cefﬁ“h%co’ms comprising
above- nenatmionedngto aedtueobnbeamamarmﬁa thecapedticaiy dffetivdaniant df bideasbsneldf the Of

parts cogphbcaRds Rte@yRRAd of the invention and gl ycopyrronium
brom de, a conpound of the invention and aclidinium brom de, a

conpound of the invention and tiotropium brom de, or 20a conpound of
t he i1Avehs welh trent ention atefepgiilywrateles Bre rdehodarh tleaditg brapes/entog giabetes mellitus (type |

g?gr' rerglcggﬁd ﬁ%larhé/u!aﬁ"%@ 1)1 t%mgﬁe:n%%hkdls?ern“g tolarbaﬁermn‘?ifeSdl’ @grg%f%ﬁlﬁﬂilegﬁaﬁ t he
br oni de. %;re g og? é’??@%ﬂ é g{nﬁﬁ?‘ﬁ“x’uﬁescﬁfﬁ'{?&vﬁ °Bromi de is used in

formof its rmnohydrate 25 In a preferred enbodi ment, the
above- mep th®aRde Mbked, 66 FkRicnad br@ﬂ@rab@%ﬁndﬁrﬁ@dnd?@ﬁ@kﬁﬁl&b(ﬂﬂméﬂ Flﬂhﬁerrﬁgre in

part co se a e |1 nvent|
conpggnd%fa b?ve memogs F IF%SﬁOTeSOfohﬁec ogeet ?le exa ntgg C%'? bet lﬁ%g Pﬁ?/eéﬁ'fhf 8R %" a
32-adr enéf@é?éif@rcma@wm%qf the iy eelion Reassed, aioe mﬁgﬁﬂﬁ@%eﬁtbﬁaﬁowowwﬁh%bl e
auxi | i ar yhwerntion @uggir ti cul arly preferred enbodi nent, the
above-nentioned fixed conbi nati on, non-fixed
In a particularly preferred embodiment of the invention, the above methods of freating or preventing
25  one of the above mentioned diseases comprise administering to a patient in need thereof a therapeuti-

cally effective amount of one compound of the examples accarding to the present invention.

The invention furthermore relates to a pharmaceutical composition, which comprises at least one of
the compounds of the invention together with at least one pharmaceutically acceptable auxiliary.

30
Preferably, the pharmaceutical composition comprises one or two of the compounds of the invention.

More preferably, the pharmaceutical composition comprises one of the compounds of the invention.

In a particularly preferred embodiment of the invention, the pharmaceutical composition comprises a
35  compound of the examples according to the present invention together with at least ane

pharmaceutically acceptable auxiliary.

The invention furthermore relates to a pharmaceutical composition according to the invention

inhibiting the type 4 phosphodiesterase, especially for the treatment or prophylaxis of diseases



30conbi nation or kit of parts conprise: a conmpound of the invention
and sal butanol, a conmpound of the invention and mlveterol, a

conmpound ofyoldagk/isgusent i on and i ndacaterol, a conpound dfctiti®oos/ 055867
i nvention and carnoterol, 35a conmpounds4®f the invention and

sal neterol, or a conpound of the invention and fornoterol, and at

555 BB Bh SRS R ol e

phar mace s Gsepsy expptifpdabpe sal t of sal but am)l is sal but am)l sul f at e.
In a preferred errbodi ment, the pharmaceutically acceptable salt of

m | veter %e |n§ ? te%rcgrl'rpag%/ ﬁgi'mag u{c%? omggsrt%n%) E&Br%rnp ?o%éaﬂyé?rﬂérﬂ‘é{&er ned

t he pharnaceu I ca S car
hydr oéhl gkevgefor thetr %a"ﬁ?'éf’@?f?l%‘ﬁ'a’@%ﬁfé‘ﬂ? pranfre oftpafolising igeasas:iagde pre chronic
accept ablaewsalisea@t, shet asebretonitis, ia8erG@brondhnie tbesnohial xbthmb GatpByseing, GURL, par

preferr e%oﬁ%ﬂ%ﬂ@r@o hg'ﬁn Ms%l@%‘c rﬁiﬁ‘L e@l‘ﬁgtgigraﬁﬁ,tig d@r@rlaio[o%fcalf eases

noterol is umarae nono ed
enbodi neftch a8 perresippAtPinHermayts (FeRak Ff'aﬁ@amsﬁ%‘f‘ﬁﬁﬁsé’i?'ﬁqesn”P[ﬁeg"’“
anot her poafasiCrabe selivbastiang ntgrathb eolipd) anddictets ineditus Ytymed @ed habitieuls alpe 1Hf
R R-f,grnoterol is R R-fornoterol L-tartrate. 10In a preferred

enbodi nent, the above-nentjoned fixed conbination, non-f

combi nat iP5PEEINI RY {hEBFmﬁ’éﬁ’P'véeaéﬁFﬁﬂert@%‘e%orc%?(ﬁ%‘h&d%WO"?'Héh%’%@ﬁtaPﬂﬁs - Which
parti cul are roheallg edrpustaed of trephe premere tiat diseabes map eptiohally he ceaxdmipstesd wih the
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In this respect, the “therapeutic agent” includes the corticosteroids, anticholinergics, B,-adrenoceptor
agonists, H1 receptor antagonists, leukotriene receptor antagonists, type 5 phosphodiesterase inhibi-
tors, HMG-CoA reductase-inhibitors, lung surfactants, antibictics and anti-diabetics in form of the free
compounds, the pharmaceutically acceptable salts thereof, the pharmaceutically acceptable deriva-

25  tives thereof {e.g., but not limited to, ester derivatives, N-oxides efc.), the solvates (hydrates) thereof
and the sterecisomers of the compounds, salts, derivatives and solvates.

Co-administration of at least one of the compounds of the invention with at least one therapedutic agent
selected from the group consisting of corticosteroids, anticholinergics, B-adrenoceptor agonists, H1

30  receptor antagonists, leukotriene receptor antagonists, type 5 phosphodiesterase inhibitors, HMG-CoA
reductase-inhibitors, lung surfactants, antibictics and anti-diabetic agents can take place in form of a

fixed combination, a non-fixed combination or a kit of parts.

A “fixed combination” is defined as a combination wherein the compound of the invention and the

35 therapeutic agent intended for co-administration are present in one dosing unit or in a single entity.
One example of a fixed combination is a pharmaceutical composition wherein the compound of the
invention and the therapeutic agent are present in admixture for simultaneous administration. Another
example of a fixed combination is a pharmaceutical composition wherein the compound of the

invention and the therapeutic compound are present in one dosing unit without being in admixture.
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The above-mentioned combinations of a compound of the invention and a therapeutic agent selected
from the group consisting of corticosteroids, anticholinergics, B.-adrenoceptor agonists, H1 receptor

25  antagonists, leukotriene receptor antagonists, type 5 phosphodiesterase inhibitors, HMG-CoA reduc-
tase-inhibitors, lung surfactants and antibiotics are particularly useful for the treatment of acute and
chronic airway diseases. Combinations of a compound of the invention and a therapeutic agent se-
lected from the group consisting of corticostercids, H1 receptor antagonists and leukotriene receptor
antagonists might as well be useful for the systemic or topical treatment of dermatogical diseases.

30  Combinations of a compound of the invention and an anti-diabetic agent are useful for the treatment

of diabetes mellitus (type | and in particular type I1).

In a preferred embodiment, the above-mentioned fixed combination, non-fixed combination or Kit of

parts comprise a compound of the invention (in particular the compound of the invention is one of the
35  examples of the invention), a corticosteroid and at least one pharmaceutically acceptable auxiliary. In

a particularly preferred embodiment, the above-mentioned fixed combination, non-fixed combination

or kit of parts comprise:

a compound of the invention and budesonide,

a compound of the invention and fluticasone,
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25
In a preferred embodiment, the abhove-mentioned fixed combination, non-fixed combination or kit of
parts comprise a compound of the invention (in particular the compound of the invention is one of the
examples of the invention), a B,-adrenoceptor agonist and at least one pharmaceutically acceptable
auxiliary. In a particularly preferred embodiment, the above-mentioned fixed combination, non-fixed
30 combination or kit of parts comprise:
a compound of the invention and salbutamol,
a compound of the invention and milveterol,
a compound of the invention and indacaterol,
a compound of the invention and carmoterol,
35 a compound of the invention and salmeterol, or
a compound of the invention and formoterol,

and at least one pharmaceutically acceptable auxiliary.
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25  In another preferred embodiment, the pharmaceutically acceptable salt of levocetirizine is levocetiriz-

ine dihydrochloride.

In a preferred embodiment, the above-mentioned fixed combination, non-fixed combination or kit of
parts comprise a compound of the invention (in particular the compound of the invention is one of the
30  examples of the invention), a leukotriene receptor antagonist and at least one pharmaceutically ac-
ceptable auxiliary. In a particularly preferred embodiment, the above-mentioned fixed combination,
non-fixed combination or kit of parts comprise:
a compound of the invention and montelukast,
a compound of the invention and pranlukast,
35 a compound of the invention and zafirlukast, or
a compound of the invention and zileuton,

and at least ane pharmaceutically acceptable auxiliary.

In a preferred embodiment, the pharmaceuticaily acceptable salt of montelukast is montelukast so-

40  dium. In another preferred embodiment, pranlukast is used in form of its monchydrate.



WO 2008/ 138939PCT/ EP2008/ 055867 - 48 - and at |east one
pharmaceutically acceptable auxiliary. In a preferred enbodi nent,
amoxi ci |l l iwgmodisedoi n formof its trihydrate. |n anot hgip 5efsakised
enbodi ment, anpicillin is used in foroyof its trihydrate. In another
preferred enbodi nent, the pharmaceuti- 5cally acceptable salt of
anpicillin is anpicillin natrium In another preferred enbodi nent

| evofl oxacin is used in formof its hem hydrate. |In another

pr ef er r edn @ pistsaredemiodimeniethe Bapveansstinried fxedpombiowion, abn-Bxed gpmbiction or kit of
ci prof | 0pagd ddriphseCd qRPbir%pmi MvEntioh GCiRubee BRI Blethvehtdn AL BEhe
B © e S GTR) TR B4 DLEEEL bR Bec il 9 Bl A pempcrricaly
conbi Rat iaesepiahle AufillaRie i aRrehBY ptArdeireg emepdimet. thraghove-pengngddiegcombination,
conpound nef-fiteh @ombivaiB brad of paits pangris€ul ar t he conpound of the

invention s qne af %@e‘?wti&?%@%ha%ﬁaf‘?f the invention), a corticosteroid,
a p2-adrenoc%ptor agoni st and a \feast one pharnmaceutically

accept able&oRpsynt pipg/nvenforeng xprdenil ar |y preferred enbodi ment, the
above- neatchaped bi theeidverosiand adda@m, non-fi xed conbi nation or kit of
partssco ise: ' t he i nvention, budesonide and

sal b3'?am%?hg&g%aﬁgﬁﬁg&g%%ﬁgd%@éﬂti on, budesonide and mlveterol, a
conpound 2GPMPHEY PHYRALIEM, "B aYEEBNni de and i ndacaterol, a conpound of
t he i nventd aingastund esomacketicamchccatab s@xitdry. a conpound of the

i nvention, budesonide and sal neterol, 20 a conpound of the invention,
budesoni de and fornmoterol, a conmpound of the invention, fluticasone
and sal bUtZREE" PrefeEsiibariaedsing parmarguitely srcerePigsplic s Yenadifie siidenafi
m | véb er bémi-ciirao mijdensfittitate andeildensit mesilbie; pdriculbilicasfomel iathe ciirald aaladf eitdel |,
a conpouRgk Qf adcier proRET drftiddinfehtiink GRA}MAGURRAMNY £RETINLHM of vaBShaFIP R

of the inventjon, fluticasone a sal meterol’, _a co und of the ,
Chvent i oA Prdae kiR PRy e Tieg M Saetiel s Trrerpotae: PR TP
becl onet aallymeceaiabtle sall db avannilis, avanafirepistnd of the i nvention,

becl onet asone and nilveterol, a conpound of the invention,

PR e R Rt R L
becl onet a¥isremarieg asampne pidhe ingendeminaarigularfthe dpeppundehthi dention is one of the
beg I orrFL B5elipRes aMtele frOslBR) &F 1IOIG-CRAGEITIR@sHEhiRbr drfdet ieﬁweﬁa,ir@ﬂnaé:&maa@a&@&e
and sa . i,on.,. nonet.as nd,. .

i vt er e Agueny iy SRIREHD bl bl icH, ¥ oo BN Bfhoinaton, ron

i ndacat efesid combipaiap e @f eFts coraPristivent i on, nonet asone and car not erol ,
a coapouadomjouhdéf theime@nlidn@ind lokast@hasone and sal neterol, a conpound of

t he invegrcj)rg&unm%ti ARG APEf iRt erol, a compound of the

i nvention, trianti nol one acetoni de ‘and sal butanmol, WO
2008/ 1389 SYPREYAIEPNFIR/EHEB@ET SMVAERIn. 3 compound of the invention,
tri anti neken@uatdtieincetionrzdd atotvegstar ol , a conpound of the invention,

trianci nglcg%ugdzgt”%qﬁ%gﬁog% dhRdasat erol, a conpound of the invention,

trianci nol one acetonide and carnoterol, a conpound of the invention,
triafti nBrYmReuatAthaingationsgd ©ay?ee¥r ol , 5a conmpound of the invention,
t ri anci nekonmuatdtieindetionadd piewasdtier ol , a conpound of the invention,

ci cl esonj dem@Nt Sl eAiRland BeréRmAQUNd of the invention, ciclesonide

and mlveterol, , ) .
a compound of the invention and dalvastatin, or

a compound of the invention and glenvastatin,
35 and at least one pharmaceutically acceptable auxiliary.

In a preferred embodiment the pharmaceutically acceptable salts of pravastatin are the potassium,
lithium, sodium and hemi-calcium salt of pravastatin. A particularly preferred pharmaceutically ac-
ceptable salt of pravastatin is the sodium salt of pravastatin. In a preferred embodiment the pharma-

40  ceutically acceptable salt of simvastatin is the sodium salt of simvastatin. In a preferred embodiment
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i ndacat eaQbm@addaqﬂ,d .mem.d.hrgn@ruglmuﬁ@e a conmpound of the invention,
i nda 61tero| and ti otroe;%honan Oracan a conpound of the invention,

i ndaéat efor & adc’fthe' ropr um B om oa]fa a conpound of the invention,
car not er époﬁmn‘bqlfy'@,ﬁjbwﬂ%rﬁ”@l ANdRULRe: de,

a compound of the invention and beracant,

a compound of the invention and bovacant,

a compound of the invention and colfosceril palmitate,
25  acompound of the invention and surfactant-TA, or

a compound of the invention and calfacant,

and at least one pharmaceutically acceptable auxiliary,

In a preferred embodiment, the above-mentioned fixed combination, non-fixed combination or kit of
30  parts comprise a compound of the invention (in particular the compound of the invention is one of the
examples of the invention), an antibiotic and at least one pharmaceutically acceptable auxiliary. In a
particularly preferred embodiment, the above-mentioned fixed combination, non-fixed combination or
kit of parts comprise:
a compound of the invention and amoxicillin,
35  acompound of the invention and ampicillin,
a compound of the invention and levofloxacin,
a compound of the invention and clarithromycin,
a compound of the invention and ciprofioxacin,
a compound of the invention and telithromycin, or

40  acompound of the invention and azithromycin,



WO 2008/ 138939PCT1EP20081055867 - 50 - a conpound of the invention,
carnoterol and aclidinium brom de, a conpound of the invention,

car not er ol waydodriz@dz6 opi um brom de, or a conpound of thq,dmmsm@ggﬁ—,
carnoterol and ipratropium brom de, anggat |east one pharmaceutically

acceptable auxiliary. 5 In a preferred enbodi ment, the

above- rrentl gﬂeastén‘exﬁgrma ca{ﬂf‘% Cg&éblenébr)\( |ef1r|¥))(ed conbi nation or kit of
parts corrprlse oun HeTTmven n (in particular the

conmpound of the |nvent|on is one of the exanples of the invention), a
corti costies piefbrre@émiaineat) @hb:AdlIirgs Gsed kot oflite @hydrae.an plviHerpreRkéd eraddy

accept abl enﬁg?ﬁ ki- if?fs% ecJ IHf%TIBP’IStIII H I|n¥an8 Sf ?e n%g Hp énmt haltnggeutt-
h Plxea co na[ S( %0 P nﬁ' droR

above- nment1dne
parts 5cor?fb’M%%QP‘aa'eéé'h‘H@mﬁ&”'tﬁﬂs %WP@”FW&‘HM tﬁ‘r@!‘otb%r @é&i‘%ﬂ?fi &é‘b%ﬁ'ment 'eVOfiﬂxaC'"
gl ycopyr nusked midrmatitciesmi aydtaamoatdthenireftiiel dnibs@inibhtoRe pltlesoitbidecedptible

acl i dini %m% %mﬂ%gcm?s &p?é%%ﬂ%y&%crﬁcﬁge hnBYSR L8N a%%eﬁrgﬂi'rgéeaerg% iment,

tiotropium oun e I nvention, soni
i prat roplaEfFWclﬁ‘?YBﬁl’sd@ed Tg%{md%iﬁsdﬁﬂ}?ayd&‘et he invention, fluticasone and
gl ycopyrroni um broni de, a conpound of the invention, fluticasone and

acl i C“)nl L Bﬁ%@%&j@mbo@lnﬁﬂmgld&ge%enﬁ&@d Fﬁﬁ%&“}lﬁﬁ?on nbrlr'ﬁ)leg %éﬂﬂﬁahgﬁlgf kit of

tiotropi um ound he 1 nvention, flut|casone and
ipratr opPﬁ'r‘ﬁ °8F“8Pﬁecfe°°m8°‘t£’8 RplE% ey en ¢nreticHadht ?%Hi"’”’l?é’(f, fhgiryenfon &g Aighe
gl ycopyr fegampE¥ db the imveleion)28 eoritmostproid NalR addrenbe plonatenitt 200 at lstdre phiraacue-
and acl i t

o £ ot AR . B SARBR  hd ABekNGELATop RAIEl 200

and |pral“f'ti?ﬁi%f'b‘?d(ﬁ‘?{“a'éat'oa°&'8‘rP58?JT?d’°'6P“SFhe i nvention, nonetasone and
gl ycdpyr meompmundé pfahe idesnticn, bekpmida dndfaltulsencl, nvent i on, nonet asone and

acf I di ni yr,Qr 00y Qﬁhe |2\5é'f‘\t|&PHRQ§H?1QIe%Fd higtdgivention, monetasone and
tiotropium bromd he invention, nonmetasone and

i prat ropialﬁﬂ’i“?)c?”BﬁPfd'ée '”?"EM‘HGW"’BF”‘{ REPEPent i on, trianti nol one
acet oni de camgbugd yidlopiyention, budeimairiackecarmaoteroirpound of the i nventi on,

trianci n@'c@rﬂﬁ‘ouﬁ@&ﬂ%h%h&ﬂ&d@é‘dnfd@'aﬁH éérﬁmé?ér&m de, a conpound of the
i nve tropi um brom de, 30a

conpgh aS?m‘f‘WEd ?fﬁR‘FeH‘feinEBor? bl{d??"é‘ﬁﬁiaﬁcgglgr i,\e"gt:et oni de and i pratropium
br oni de, agomppdofiik infentidneflutiasens andsalbddmdlesoni de and gl ycopyrroni um
brom de, a@omguuR@sEL idfentidiemnitibasend ddmmilvetbrel, esoni de and acl i di ni um
brom de, a compound of the invention, fiuticasone and indacaterol,
a compound of the invention, fluticasone and carmoterol,
25 a compound of the invention, fluticasone and salmeterol,
a compound of the invention, fluticasone and formoterol,
a compound of the invention, beclometasone and salbutamol,
a compound of the invention, beclometasone and milveterol,
a compound of the invention, beclometasone and indacateral,
30 a compound of the invention, beclometasone and carmoterol,
a compound of the invention, beclometasone and salmeterol,
a compound of the invention, beclometasone and formoterol,
a compound of the invention, mometasone and salbutamol,
a compound of the invention, mometasone and milveteral,
35 a compound- of the invention, mometasone and indacaterol,
a compound of the invention, mometasone and carmoterol,
a compound of the invention, mometasone and salmeterol,
a compound of the invention, mometasone and formoterol,

a compound of the invention, triamcinolone acetonide and salbutamol,



a conmpound of the invention, ciclesonide and tiotropium brom de, or a

conmpound of the invention, ciclesonide and ipratropium brom de, 35and

at | east owe phaseleeutically acceptable auxiliary. |n gepf@b®issds

enbodi nent, the above-nentioned fixed.geuobi nati on, non-fi xed

conbi nation or kit of parts conprise a corrpound of the invention (in
particul gr en t he exanpl es of

the |nve%t°°L1ﬁ§'“f"8%ﬁRgMP ngrf tri)mt%mlo?f ""er%ttoﬁl %Fd rﬁlﬂ?e%%ﬁ one

phar mace & PEapYNg chibe iBpeien ér'aaﬁuavipne acyignidwg/iNtasyBIPCT/ EP2008/ 055867 -

51 - i ar)acopoudd pethé incentia, kiampineibre deetdnigdradaittal, t he

above- ”e%téof?@&ﬁ.d ot tﬁ@ﬂv&q‘%ﬁ"ﬂ%&%ﬂnﬁ@naé&&@n:@é %%@alﬁg{époi nation or kit of

parts conpri e 1 nvention and nmeéfformn, a conpound
of thé |r?\FéWP?'{S‘HO%fh?j'"t’:%ﬂ“%fr&ﬁ‘icﬁ%"’”e%Etan'@ﬁﬁfﬁé‘ﬂﬁ‘ﬁte@f the invention and
t ol but amadempaund ohpounehtiaf, ctagnidawentdbaamand gl i bornuride, a conpound
of the | BenbhAl AREnAbEBEL AN SN Aneargpound of the [nvention and

glinmepiri a Cot’HtB%un he 1 nvention and gliquidone, 10 a
conpound ac?PmP‘H’@dP RYsEer: SRESYIIP sekiBiaceec a conpound of the
i nvent i o camgoung pitt nventien, cilesnitp auhehrradterbhe | nventi on and

rosi gl t%zcemgounaoﬁﬁém%a@h SlicddhRe LAY EIAAA, Gnd piogl i tazone, a
conmpound venti on and r| volgd | tazone, 15 a conpound of the

i nvent i off ‘4NEPUE% 8 HB& ingration, CIElBIRRIE AT 81Mf9RY i nventi on and al bi gl uti de,
a conpounrdd gflesshme iphareatduticalcardedtabiccaykiiry.de, a corrpound of the
invention and sitagliptin, a conpound of the invention and

saxaglip Oa, c ound_of the i ven n d Vil da p
conpound T Ereee) SORRRIEB S s e pier cormlich. PRt Sbanoh ofki o
phar rtéc e paiscampyseaceppeual béthamxwhpra(nrypartlcmarahepfrompeundexﬂthe iryettionisrene pfiike

phar nace léiénﬁj?és'oy th@ﬁﬁ@fﬁi%@bé §2-a'ii?én5cé3for @E@Pém%cﬂoﬁneﬁ'&@ar@é@ o8 BhOSHaRRaceu-
salt 25 erred enbo

r
o o oA A o ek & PO Prefay i e eririRa e ABrie-Rgtipnse e combi
t ol but amhaten, Honfigadcombinatien ef ldraf paltsemboriifenent t he pharmaceutical ly

accept abla@orfagduhd afthé;h\;éawrﬁmtanﬁnéﬁaeglyaw}w{m@ﬁﬂlmd@f gl i ?wb flone l{n f
ano rererr ceutl c y acceptabl e sa (0]
Bﬁl tg pouptggf tlp,.e mvr?a*u:g]a?aibuiaérro gn nbtfri)lpg

rosi §ri t 8Z8M %one. In another

pr ef er r ed cemprydd ?fé'ﬁﬁt'n\t@?@rpwmwé@ndlflempiuw kieraiépt abl e salt of

ggoglhi t aa@hBpdubd e r;giegbﬁﬂlrmtdﬁfoiﬂﬂ |&§Fobiuﬂfbr&hlfl?| i tazone. b: n anl- f
ot her r enbo rmaceut i ca acceptable salt o

rivogli tgzg'ﬁpounggtt%e 'mﬁandj er(?rmﬁ PJ]%’QP?W 'urP:B{?(')ng'; i’tazoﬁe I n anot her

pref er r ed CORRRYENR ?Fé'?ﬁ'”‘teﬁ@’“pﬁé\{efﬁéfééﬂft qediginiury bepenidept abl e sal t  of

sitagbi paicompcand sfehqahasmddaintyetsdd] bndtfotrspiiraglomple] . The phar maceut i cal

COMPOS { b AR BRSNS Aok MBI MUENLLODLAY BLGKRD! Y contain ¢ he

conpound or ‘'otal anount of from
0.1 to 99CYnrysd ?Fﬂ?eén\ﬁﬁwe$aamf§f°'@nﬁ BYPBFWM DO t i cul ar 20 to
80w % | acaasanddf tednadimnnsardterbli208 acitiiniain bkad@idd, one conpound of the

i nventiop c%;%ohn@éftﬁethu&n d.m&&%gg 'i()) uRSfligesSel ected fromthe group

consi sting of corti costerol anti chol'i nergics, I|32-adrenocept or
agonPdt sa CRRPRLE edrveRiAnatAiPAEPland [PERliRRIYT PRAYSer ecept or ant agoni st s,
type 5 phospivookd & siiegn@siton| folmdbrd @andglydopyrivisu Gdniidduct ase i nhi bitors,

lung sur§ agheRbPof tdMveRidl oot In@Bibinidh BRSideS
a compound of the invention, formotercl and tiotropium bromide,
a compound of the invention, formoterol and ipratropium bromide,
35 acompound of the invention, indacaterol and glycopyrronium bromide,
a compound of the invention, indacaterol and aclidinium bromide,
a compound of the invention, indacaterol and tiotropium bromide,
a compound of the invention, indacaterol and ipratropium bromide,

a compound of the invention, carmoterol and glycopyrronium bromide,



WO 2008/ 138939PCT/ EP2008/ 055867 - 52 - agents, in formof a fixed
conmbi nati on, non-fixed conbination or kit of parts the total anount
of the conwma@ﬁlgggsg)f the invention and said therapeutigc@2€@hsloSiset N
the respective pharmaceutical conpositiggns/fornmulations 1s preferably
in the range of fromO.1 to 99 9wt% nore preferably 5 to 95w % in
parti cul %rcozo gothQ 1a, und oteol prpw Si on that the total amount of
t he conpoun ESLT it |n\7enfn| SN Singhag) d“{"h ° ?Herapeutl c agent(s) does
not exceé@omgﬂwﬂ%th@'ﬂéﬁf@@fab#fVIOfet%@“déPtmmhmelﬁ% otonpound of the

i nvent i 0@ campbunber tad inl s cé)metetoh@{uam@wpiuﬁ] gRgd, are present in the
phar mceg&i&?%g&%grh#e%p acce a ﬁte'.u%]s in a weight ratio of from
o)

1000: 1 t eutlc y aé%eptable auxiliaries, any
auxi | Pari es known to be suitabl e for preparing pharna- 10ceut i cal
conposi t I[roa’lﬁréffeﬂéd’ﬁiﬁt&bﬂh@ﬁlsthﬁ abovhendnt@dd ik aombiesion, hes-meb cbrﬁﬁhamdueor gt

are not gér@ ctoﬁlgnsl[ c<Ja,fcca ﬁeu\ﬁg %F tﬁe m@é%%rp rﬁﬁ?atrtﬁ:ularqhé ?Q%&%lﬂ%to? he?nngnt%n Is o%r gf’ the

sol ubi |'i

pr eser vafrapRies osihg piventionr %CO”&Q?t‘P'P'ér%‘ anfighplngiaie ang) aterst %"e RORIMeReseally ac-
conpl exi neptattpeaistary.dit 8 parti@gR prefegedgaitiitent the sy, mdpasnee atdd@Bmbination,
Promaber Son. ARk xmﬁm.orl | EbAAAL SormiAL [ NG agents. propel | ants,

tonicity adju surtactants, colorants, flavorings,
sweet ene?§°"é’?ﬂﬂ‘”ﬂ9ﬂ%ﬁ '”Yer'?t’%'l"td?%‘ldﬁra"d gYFepyrogmbromige. 5 15¢ ype
appr opr i atempaind bidhedesintietbddesamide atd adtidiaing btomidedesi r ed node of

admi ni st EQEh&Jﬁn@BﬁhéJiﬁ\%nonTﬁlﬁe%%%ﬁ&tﬂ%bu&%mﬁ%})os' tions/fornulations
can be formnul at nto tablets, coated tablets

(dr agees?m'ﬂ'?qu[“z"ft%edﬁ‘f?é‘{'? g@&ﬁ?[ﬁ’ﬁé‘g" PreLpRiER E’)’m' §r anul es, powders,
suppdS§i t ercereppund ofithe inention( futigaspndoartd giyodpytrenrint lzdmide, sterile

sol uti ong):mmsdm SN Ry enBHSMRBELASH a@ldnﬁm&rﬁme creams, |otions,
pastes, o0ils but not limted to,

t r ansder ﬁﬁ?m‘?%ﬁ%ﬁ'ﬁme@&&@'&ﬁ?e gi&'&‘."%"f“ah%{?@é t he pharmaceuti cal
conposi t keempagathofibize ipeafing dicasgnesang ipritiopumdraidiel | very syst ens,
systens hBomfbudloftianeampossR@neiasdridnd y&a;trroanmlb‘sonq&wpl ed to

nonog) onal _ant i e npound of the
i nve%}l Oncompouocgc%?hednvenpon @/c%me{m?ne an C|Ig|nlflm br muioI mited to, soluble

or bi odeg F‘Hﬂ%!“é‘-"fﬁ@ﬂ 'Wé'm) becmewwe@h@hm@w@rwe
CoOnMposi t h edrAdousd tteahicliuh, SrBmBRsIRRRAKE PRALIIEH bloRide, Manner known to a

hor Son Skblhalnd & IR Bich minSesch oAl SRL Ay o, g7 anul ati ng,

dr agee- na ncapsula |hg, entrappi ng or
I yoph| | i EFW%F%@@"&%@@“t'%OWEEtésé’F%E’tdeﬁf“q‘WW@thon depends inter alia
on the reudrpbooid Eati imniestcd mdrgetisare plidionBORUbro@ak, conpo- sition. The

phar maceybd ARl ORI AL 814 0%os0l hifad Vet [ on can be

adm ni stere sul t e route, anp the oral,
subl i ngu%FOmH?H%%flthe InveRioRy tEepGolonp ﬁf‘%‘%‘éﬁ’ﬁ"taéﬁ’ Q'é‘i‘prrfOﬁ'tUP‘at}ﬁi@%l ar,
subcut ana ocumsgounddf treduteativaptidsmcinoiype eedignidermam sddininmlbronidy, r anas aI

| Nt raocul gt ool il Jf%%)ehﬁ%rr\etﬁémmrﬂomné Qéethﬁﬁdé%d tdtn‘&f: liuﬂ“bfbrn{?&ar Y,

transur et hr al rectal or va%[lna r out by 1 nhal ati1on_or by
i nsufd | af FRPPOURY of fhedms Rt ?rlfﬂqn%ﬁc%‘?”'dﬁﬁéd PERHHRIYRAS™SE: t he i nvention
i s pr ef eacathoundof tesmw eofonnasiesbniseeahdglyndpynatunoemide, kit of parts

conpri si QQon%Hou&c?&%’?e iRBRcAT cididiBniGPAR LRI unPohBE | nvention and at
| east one theradpef\ i e sel.ected fromthe group consisting of
Corti cost BPBEHE o HiriERin RGT S do IR HTREChr - agont sts, P
receptora mmgmfﬁtesnveh@ukmerspwﬁeendmwmbmm beomtidegoni st s, VO
200854 3883 UPfedét BR2 HARNLLBRBAI avcepbre alMiRB,. S Phosphodi est er ase

i nhi bitors, HMG CoA reductase inhibitors, lung surfactants,
antibiotics and anti-di abetic agents, t he conmpound of the invention
and the ltnI@ewﬁgadtemmﬁrgerﬁ,tthm@pvebeﬂem@mdrﬁxsq eamibihatinn, ndnefixsd e biratierenr kit of
€. 9., W edbmpris&hkahpdand ofedhleViionQi pBiiculirife@bRBdunt 8tth&Hiverfomis one of the

examples of the invention), an anti-diabetic agent and at least one pharmaceutically acceptable auxil-



5inhal ation or instillation. Tablets, coated tablets (dragees),
pills, cachets, capsules (caplets), granules, solutions, enulsions
and suspenwio@oes/Bssoe. g. suitable for oral adm ni strati@/ER2008/055867
particul ar, said formul ations can be agapted so as to represent, for
exanple, an enteric form an imedi ate rel ease form a del ayed

rel ease flé:h'; R a Barﬂ&laFl)?H@@Fr&gengﬁﬁﬁ'leﬁtelh@g&?/efn%rnmne@ﬁ%'a %J:n lgaq” gn ngrll ﬁ)@%%om-

form or sustal ned rel eas Sai orns can t al ned,
exanpl e, bﬁ‘ﬁt“lf’c?éf"f AGHSBMBEE: by dividing tablets into several
conpar t menbspaspaf the mdentiyn dreyvestfsrvd, si nt egrati ng under differ ent

condi ti OQ%OESouﬂd oﬂh!a i‘ﬁ@é?ﬂb&én‘a%%utgﬁudlgy coupling the conpound 'of the
i nvention to a biod e radab 15Adm ni stration by inhalation
95)‘?’@1%'@ By

or inSti A9PPYHI PG, é?”&?'h%? usi ng an aerosol. The aerosol

i s a |iqaicdmpaseoilbe dvenparsidgthorrarieo| | d- gaseous di spersion or a m xed
l'i qui d/s%chﬁlpc%&@ﬁh@.n@énﬁwnalg%ncuéﬁn.@e aerosol nay be generated by
means of aerosol eV|c es,_such as dry powder inhalers
(DPl's), Bragepf Qﬁge 'H’éet"h?rgaif §88¥"%hal ers (PMDI's) and nebul i zers.
Dependi ng compauheé ofdhenidvenfiort dnd gkBElonpound of the invention to be

adm rmstgrcgﬂpouh@gftﬁ@iﬁ%mwdp,ag@yégépm devi ce can contain the conpound

in form of a ution or a di spersion. The powder may
contain, 8?pcg'§<‘aﬂ§6é '"Vegﬁ@ W SREPNSF the fol | owing auxiliari es:
carri er s acametsng piAes igveatien nd rdsisftezonghe sol ut i on may contain in

addi ti onatc@mﬁdmad Sfhe/igvdntion’ 08 p@gwh@, one or nore of the follow ng

auxi liari l.ubt.lizers (co-solvents), surfactants,
stabili zer%érh CE'F"?&?AG' tﬁdnqangflvogll'azoﬁ'g'tl ng agents, preservatives and

flavdPi n@§°mﬂfh'éd ol '§‘f?@f*‘§‘lﬂtﬁﬁe¥@9t' ontain in addition to the
di sper saatkomicand e edtionaine abigluidy;, € of the foll owi ng auxiliaries:
propel | aQEém;g?(.H& gfqr(;el %ﬁdn a%&ﬂrg Ldgers, buffers, preservatives and

flavorings carr s I'hclude, but are not linmted to,
sacchari aggmpogncboftlpede\teag@ a&ﬁa‘ta@iﬁ'&ose Exanpl es of propellants

i ncl ude, aburhpaan®ofniat intentntaad séhxaglipfih,uor ohydr ocar bons, e. g.

L. 1. 3o 2- LEbhALhaQshAAfs A80icarbud of: 3, 3, 3 hept af I uor opr opane. 30

The particle size e aeroso articles (solid, liquid or

sol i d/ | i §GPBPYY ¥fitha '%‘?j‘t‘cl”§‘”?)9%f138fpg'bl y less than 100 pm nore

pr ef er abhd at{eastone pharhacentaklyecodptablecnxiand to 10 pm in particular in
the range of from2 to 6 pm (D50 val ue, neasured by | aser

di ffractigad? 358"@? fic aerosol ﬂ-ErOdUCi ncPJ devi ces whj ¢ch may be used

for | nhal"@Pr(aTRCMBEPEET I AREIFGRLCAIK Ao RARS FRHOT PYRTPIBGE thenyerochiride sal
Cycl éhal efrmastfobiin kharlothe @refRuoecariboki@eniTor hamadceuti@ly Acteptable ezli@F tolbutamide is
Novol i zem@odnas yirak @rbqr,amﬁerua lah&ﬁerr @efe;lr%a Qﬁb&ii’n@t e am&uﬁégw&t@hﬂe@u

and Mysti rodu evi ces na

W th S pabd R el ol o ap AR o K APO 4 RGPl
and Rond@;(cpgtablef At of r,qagglmzprmls ,‘.hqehpml@tq salh ofgpigliazenscip anotif® preferred embodiment
2008/ 138@3 QPﬁﬁé@aﬁﬁmc@&m?saﬂ oﬁﬂo@taﬁdhe@s&ﬁ@dﬂfdr&ﬁ]&id@@blt of ploFlltazone In an-

adm Ql? st Stﬁér ﬁ?e'?érr ?% cP ment R]Q%l:u%gge%ﬁcaﬁabacc?ﬁable sga@'o rwo%a(tﬁme |§ he hydrochlorlde

exanpl e reans
sol ut i on?“ obiiNPDEFZeRS ln FethperepHrremhgfimgnt tfgemhawcawdallpa@qehte@e gait of si-

but not {aiptif edqetpmosphataaadﬂemllpthher apeutic systens). For parenteral
nodes of adm nistration such as, for exanple, intravenous,
intraarterial, intranuscul ar, subcutaneous, intracutaneous,

i nt r aper TRedi@Eaceier! Pemeroaitens @pcerdingdarthgiinyertian peferablyrcentalp dislopma@ing et ons
(e. g35 betmpaarids bf thé theshtibin addtalfaimbent SO dit 0.0 RBY.SwPRnkLNé Fre@RIbIH5I tO DS e
;"Zgﬁm TB%%&W@%PZOO(B gévﬁg’uapllcgseaé:ll% Q&rﬁ B &Ef‘i“ig] &%{ Ieggt gﬁ; éo%?on% o’f {plg H\?%r%on glth%}
and sol ulﬁ?% ARe tb%iaﬂféf'%ﬁﬂﬁ{'ﬁse'acf%frw bp orsp ﬁ‘?”&'ﬁ'é‘g ﬁF @H@Pﬁtwdf’r GPWD‘P'QF@Gﬁs

Bz-adrenoceptor agonists, H1 receptor antagonists, leukotriene receptor antagonists, type 5 phospho-

diesterase inhibitors, HMG-CoA reductase inhibitors, lung surfactants, antibiotics and anti-diabetic



For intraocul ar adm nistration, solutions to be applied in drop form
gels and ointnents are exenplified 15formul ations. Generally, the
phar maceut woaoszieggp®si t i ons according to the invention WAMEH2608/055867
adm ni stered such that the dose of thesgzonpound of the inventi on is
in the range customary for type 4 phosphodi esterase inhibitors.
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In case of non-fixed combinations or kit of parts comprising at least one of the compounds of the
invention and at least one therapeutic agent selected from the group consisting of corticosteroids,

anticholinergics, B,-adrenoceptor agonists, H1 receptor antagonists, leukotriene receptor antagonists,
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8.29 2 8. gjo%e th;essoquound of t e mventlon is in the range customary for type 4 phosphodiesterase
inhibitors. In particular, a dose in the range of from 0.01 to 250 mg, preferably in the range of 0.05 to
20 100 mg, more preferably in the range of 0.05 to 10 mg of the compound of the invention per day is
preferred for an average adult patient having a body weight of 70 kg. In this respect, it is to be noted
that the dose is dependent, for example, on the specific compound used, the species treated, age,
body weight, general health, sex and diet of the subject treated, mode and time of administration, rate
of excretion, severity of the disease to be treated and drug combination.
25
In case of co-administration of at least one compound of the invention with at least cne therapeutic
agent selected from the group consisting of corticostercids, antichclinergics, B--adrenoceptor agonists,
H1 receptor antagonists, leukotriene receptor antagonists, type 5 phosphodiesterase inhibitors, HMG-
CoA reductase inhibitors, lung surfactants, antibiotics and anti-diabetic agents, in form of a fixed com-
30  bination, non-fixed combination or kit of parts the dose of the compound of the invention as well as the
dose of the therapeutic agent will be in a range customary for the mono-therapy, it more likely being
possible, on account of the individual action, which are mutually positively influencing and reinforcing,
to reduce the respective doses in case of co-administration of the compound(s) of the invention and
the therapeutic agent.
35
The pharmaceulical compaositions of the invention can be administered in a single dose per day or in
multiple subdoses, for example, 2 to 4 doses per day. A single dose unit of the pharmaceutical compo-
sition can contain e.g. from 0.01 mg to 250 mg, preferably 0.05 mg to 100 mg, more preferably 0.05 to

10 mg of the compound of the invention.
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In case of co-administration of at least one compound of the invention and at least one therapeutic
compound selected from the group consisting of corticosteroids, anticholinergics, Bs-adrenoceptor
agonists, H1 receptor antagonists, leukotriene receptor antagonists, type 5 phosphodiesterase inhihi-
tors, HMG-CoA reductase inhibitors, lung surfactants, antibiotics and anti-diabetic agents, in form of a
fixed combination, a non-fixed combination or a kit of parts a single dose unit of the respective
Fharmaceutical composition/formulation can contain e.g. from 0.01 mg to 250 mg, preferably 0.05 mg
to 100 mg, more preferably 0.05 to 10 mg of the compound of the invention and/or e.g. from 0.01 mg
to 4000 mg, preferably 0.1 mg to 2000 mg, more preferably 0.5 mg to 1000 mg, most preferably 1 mg
to 500 mg, of the therapeutic agent.

Furthermore, the pharmaceutical composition/formulation can be adapted to weekly, monthly or even
more infrequent administration, for example by using an implant, e.g. a subcutaneous or intramuscular
implant, by using the compound of the invention in form of a sparingly soluble salt or by using the
compound of the invention coupled to a polymer. Administration of the pharmaceutical composi-

tion/fformulation in a single dose per day is preferred.



17 8.27 18 8.42 19 7.48 20 8.24 - 59 - Patent clains 1. A conpound of
formula 1 N-NRL R7 R8 S5wherein Rlrepresents a phenyl derivative of
formul ae (@D 2008/138939 wherein R2 is sel ect ed pcopPRbBR05§860UPD
consi sting of 1-2C al koxy and 1-2C al kegy which is conpletely or
10predom nantly substituted by fluorine; R3 is selected fromthe

group corﬁélgélw%vggt,éhg,g al koxy, 3-5C-cycl oal koxy,
3-5C-cycloar Kyrmethoxy and 1-2C al koxy which is conpletely or
predom nantly substituted by fluorine; R4 is selected fromthe group
consi st i MYye edcodd BESsadeooyylicamtP ALY ialvidkapwimfor bhibitisy icftamplatdreand idmuno-
predom napfhotert S tink BHES isBihfrh &R bdA8Y expressed in cells invoived in the initiation and
5 propagation of inflammatory diseases (H Tenor and C Schudt, in ,Phosphodiesterase Inhibitors®, 21-
40, ,The Handbook of Immunopharmacology*, Academic Press, 1996), and its inhibition leads to an

increase of the intracellular cAMP concentration and thus to the inhibition of cellular activation (JE
Souness et al., Immunopharmacology 47; 127-162, 2000).

10 The antiinflammatory potential of PDE4 inhibitors in vivo in various animal models has been de-
scribed (MM Teixeira, TiPS 18: 164-170, 1997). For the Investigation of PDE4 inhibition on the cellular
level (in vitro), a large variety of proinflammatory responses can be measured. Examples are the su-
peroxide production of neutrophilic (C Schudt et al., Arch Pharmacol 344; 682-690, 1991) or eosino-
philic (A Hatzelmann et al., Brit J Pharmacol 114: 821-831, 1995) granulocytes, which can be meas-

16 ured as lumincl-enhanced chemiluminescence, or the synthesis of tumeor necrosis factor-o, in mono-
cytes, macrophages or dendritic cells (Gantner et al., Brit J Pharmacol 121: 221-231, 1997, and Pul-
monary Pharmacol Therap 12: 377-386, 1999). In addition, the immunomodulatory potential of PDE4
inhibitors is evident from the inhibition of T-cell responses like cytokine synthesis or proliferation (DM
Essayan, Biochem Pharmacol 57: 965-973, 1999}. Substances which inhibit the secretion of the afore-

20  mentioned proinflammatory mediators are those which inhibit PDE4. PDE4 inhibition by the com-
pounds according to the invention is thus a central indicator for the suppression of inflammatary proc-

esses,



15R5 is 1-2Cal kyl and R6 is selected fromthe group consisting of
hydrogen and 1-2C-al kyl; or R5 and R6 together and with inclusion of
the two cawipomosaisgexs, to which they are bonded, form a spiEeessioaksmd
5- or 6-nenbered hydrocarbon ring; R7i.s71-3C-al kyl and 20R8i s
1-3Cal kyl or R7 and R8 together with the carbon atom to which they

are bond - or 6-menbered hydrocarbon
ring, RO |sh({ Db B H't%ebqpam 4"’“ Rll and R12 together and with
i nclusion of the nltrogen atomto which they are bonded, forma
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t hi onor plyer, |Gneria1g5n,cNL§)ne-4 y1l-, thl onorpholine-1-oxide-3,5-dione-4-yl-

5and a thi onorpholine-1, 1-di oxi de- 3, 5-dione-4-yl-ring; and is 1 or 2;
or a stereoi soner of the conpound. 2. A conpound of fornmula 1

accor di ng"t BeUPRTER ReculRes &f’r"snpriflﬁ-‘?frbé‘ﬁ?eé‘é%‘r‘ff“gm%PgﬁH%Wmlﬂ@P?r\/&ﬁF ¢ st
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consiqgt i 'ﬂﬂnf stgﬁdgrg p@dt&ﬁ?‘(ﬁhzﬁmﬂ éln Ay )OWYVIYI\E ireh réo&ntﬁ%pxluﬁg gjp\émglrants were

predomna substi t ut ed rne; is selected fromt

group cofig? dredd g geoe! afﬁm%ﬁ&?%%%f B %%Péwaa'r%&wmatams werd Eraparc oy ampi-

3- 5C- cyc hinalKiplesRIFABO WS encbssed 2GSl Ticeiayby\iiictig 2 % 105 oetsime with gn BO! (multi-

pr edom najtit] ¥r isreddsh)ivkete1 B4 foliv@E 5&8m-free medium Insect Express Sf9-S2 (PAA, Pasch-
ing, Austria). The cells were cultured at 28°C for 48 — 72 hours, after which they were pelleted for 5-10

15  min at 1000xg and 4°C.

The SF21 insect cells were resuspended, at a concentration of approx. 107 cells/ml, in ice-cold (4°C)
homogenization buffer (20 mM Tris, pH 8.2, containing the following additions: 140 mM NaCl, 3.8 mM
_ KCl, 1 mM EGTA, 1 mM MgCl,, 10 mM B-mercaptoethanol, 2 mM benzamidine, 0.4 mM Pefablock,
20 10 uM leupeptin, 10 uM pepstatin A, 5 uM trypsin inhibitor) and disrupted by ultrasonication. The ho-
mogenate was then centrifuged for 10 min at 1000xg and the supernatant was stored at —80°C until
subsequent use (see below). The protein content was determined by the Bradford method (BioRad,
Munich) using BSA as the standard.

25  PDE4B1 activity was inhibited by the compounds according to the invention in a modified SPA (scintil-
lation proximity assay) test, supplied by Amersham Biosciences (see procedural instructions "phos-
phodiesterase [3H]jcAMP SPA enzyme assay, code TRKQ 70907), carried out in 96-well microtitre
plates (MTP's). The test volume is 100 ul and contains 20 mM Tris buffer (pH 7.4), 0.1 mg /ml of BSA,
5mM Mgz“, 0.5 uM cAMP (including about 50,000 cpm of [SH]JcAMP), 1 ul of the respective substance

30  dilution in DMSO and sufficient recombinant PDE (1000xg supematant, see above) to ensure that
10-20% of the cAMP is converted under the said experimental conditions. The final concentration of
DMSO in the assays (1 % v/v) does not substantially affect the activity of the PDE investigated. After
a preincubation of 5 min at 37°C, the reaction is started by adding the substrate (CAMP) and the as-
says are incubated for a further 15 min; after that, they are stopped by adding SPA beads (50 pl). In

35  accordance with the manufacturer’s instructions, the SPA beads had previously been resuspended in
water, but were then diluted 1:3 {v/v)in water; the diluted solution also contains 3 mM IBMX to ensure
a complete PDE activity stop. After the beads have been sedimented (> 30 min), the MTP's are ana-

lyzed in commercially available luminescence detection devices. The corresponding I1Cso values of the
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pyrrolidin-2-one-1-yl-, piperidin-2,6-dione-1-yl-,

mor phol i Ryge$- di one-4-yl1-, thionDrphoIin-3,5-dione-4-y1-,

t hi onor phol i ne- 1- oxi de- 3, 5-di one-4-yl - and

t hi onor phol i ne- 1, 1- di oxi de3, 5-di one-4-yl-ring; and nis 1 or 2; -

61 - Onlabitidre sfRD ERlGIRIvitD fmehbire € A5PEBICG (mol/l)]
10
Compound { PDE4 Inhibition
1 8.29
2 8.09
3 7.75
4 7.74
5 7.15
6 6.84
7 7.65
8 8.53
9 8.23
11 8.08
12 7.46
13 7.79
14 9.06
15 7.90
16 7.48
17 8.27
18 8.42
19 7.48
20 8.24




5 3. A conpound of formula 1 according to claim1, wherein
Rlrepresents a phenyl derivative of formulae (a) or (b)

wherein R2 is selected fromthe group®onsisting of 1-2C al koxy and
1-2C-al koxy which is conpletely or predom nantly substituted by
fluori nep iant claims R3 is selected fromthe group consisting of
1-2Cal k -2C-al koxy which is conpletely or 10predom nantly
substituted by fluorine; R4 is selected fromthe group consisting of
1- 2C- al kbxy Aatdhpbudiefédrkaxy which is conpletely or predom nantly
substituted by fluorine; R5 is 1-2Calkyl and R6 is selected fromthe
group consi sting of hydrogen and 1- 2%/ al kyl , lé\% R5 and R6 toget her
and with inclusion of the two carbon 0 ich they are bonded,
forma spiro-linked 5- or 6-nenbe (N hy oc??:ﬂbon ring; R7is

1- 3C-al kyl and R8is 1-3C- al kyl

5  wherein
R1  represents a phenyl derivative of formulae (a) or (b)

R2- R4

R3 (a) 0 (b)
R5
R6

wherein
R2 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
10 predominantly substituted by fluorine;
R3 Is selected from the group consisting of 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmeth-
oxy and 1-2C-alkoxy which is completely or predominantly substituted by fiuoring;
R4 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by fluorine;
15 RS is 1-2C-alkyl and
R6 is selected from the group consisting of hydrogen and 1-2C-alkyl;
or R5 and R6 together and with inclusion of the two carbon atoms, to which they are bonded,
form a spiro-linked 3- or 6-membered hydrocarbon ring;
R7 is 1-3C-alkyi and
20 R8 is1-3C-alkyl
or R7 and R8 together with the carbon atom, to which they are bonded, form a spiro-linked 3-, 4-
. 5- or 6-membered hydrocarbon ring,
R9 is-N{R11)R12,
wherein



or R7 and R8 together with the carbon atom to which they are bonded,
forma spiro-linked 5- or 206-nenbered hydrocarbon ring; R9is
-N(R11)R12, wherein R11 and R12 togethAer and with inclusion of the
nitrogen atomto which they are bonded, forma heterocyclic ring
|S§|o|elc‘;1;[jgld fr t@? R‘pzr to e@‘uerinds wrtﬁtinlc]ngo f:t)h% dﬂ% e!tdnﬂi’]wh%a%fg%g%gnd]ed%&m’a
pyrrolidin- @et@wgycﬂcry\g_selecﬁgcﬁm t4¢ grogp c@ngﬁtl@g@f ajpyifqlidin-2,5-dione-1-yl-, isoindol-1,3-

mor phol i n- 3,dt'onela@m-o&a-y,k-d;hymbn gt piig], byiroBdirb2-oheong- dipstitiing2,6-dione-1-yl-,

E E: ggg; pﬂg: :rr{rl:)gphihnog% ggneﬂ- @ioﬁn@%ﬁcﬂm)é 5atﬁcgue-4 y] thlomorﬁh !me—1 -0 de-3 5-dione- 4-yl-

st er &0i somera”‘b?*htOmQ"PB@JWﬁ'édrPdPx'dSQ5Zﬁ'°Ae'6t¥ tﬁ?ﬂ of forrrul al accordl ng
to claiml, issherein RL represents a phenyl derivative of fornulae (a)
or (b) fL R% is selected fromthe group consisting of
1- 2C al I?B?(S‘grgﬂlaonier% ﬁknﬂmy which is conpletely or predoninantly
substituted by fluorine; 5R3 is selected fromthe group consisting of
1- 2C- al lkoxy Aatochpdung Gf fatrtotaxlyacodrdiodioickircbmpkrelnel y or predom nantly
subspi t yyed (N TTa] R BTN Rﬂat\}e%f&, gyom the group consisting of
1- 2C- al koxy r%%ls 1- 2?:— a?kc?)zy ! ﬁjﬂllﬁiet gfcj)orrrpl etely or predom nantly
substituted by fluorine: R5 is 1-2C-al kyl and

wherein
R2 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which Is completely or
predominantly substituted by fluorine;
15 R3 is selected from the group consisting of 1-2C-alkoxy, 3-5C-cycloatkoxy, 3-65C-cycloalkyimeth-
oxy and 1-2C-alkoxy which is completely or predominantly substituted by fluorine,;
R4 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by fluorine;
R5 is 1-2C-alkyl and
20 R6 is selected from the group consisting of hydrogen and 1-2C-alky);
or R5 and R6 together and with inclusion of the two carbon atoms, to which they are bonded,
form a spirodinked 5- or 6-membered hydrocarbon ring;
R7 is 1-3C-alkyl and
R8 is 1-3C-alkyl
25 or R7 and R8 together with the carbon atom, to which they are bonded, form a spiro-linked 3-, 4-
, 5= or 6-membered hydrocarbon ring;
R9 is-N(R11)R12,
wherein
R11 and R12 together and with inclusion of the nitrogen atom to which they are bonded, form a
30 heterocyclic ring selected from the group consisting of a pyrrolidin-2,5-dione-1-yi-, iscindol-1,3-
dione-2-yl-, pyrrolidin-2-one-1-yl-, piperidin-2,6-dione-1-yl-, morpholin-3,5-dione-4-yl-, thiomor-
pholin-3,5-dione-4-yl-, thiomorpholine-1-oxide-3,5-dione-4-yl- and thiomorpholine-1,1-dioxide-
3,5-dione-4-yl-ring; and
n is1or2;



10R6 is selected fromthe group consisting of hydrogen and

1-2C-al kyl, or R5 and R6 together and with inclusion of the two
carbon atons, to which they are bonded1-forma spiro-linked 5- or

6- menber ed hydrocarbon ring; R7is 1-3Cal kyl and R8is 1-3C-al kyl 15or
R7 and R8 toget her th the carbon atom to which they are bonded,
forma sPEAEIIRRES g’ec‘ﬂ?p"é‘”‘%enber ed hydrocarbon ring; R9 is

-N(R11) R12, wherein R11 and R12 together and with inclusion of the

ni trogeng at omanqaom&kbrmsya&eﬂmemn WiRFgR @ 20 heterocyclic ring

S0l ndorth, FePBIORABpIELS R el 1L T e Y

pi perd di n- 2, 6-di one-1-y1-, norpholin-3,5-dione-4-yl1-,

t hi onor phol i n- 3, 5-di one-4-y1-, _thi onor phol i ne-1 - eA'de 3, 5-di one-4-yl -
and t hi onorphol i ne-1, 1-di oxi dg di gne-4-yl-riy and nis 1 or 2;
250r a stereoisonmer of t co d. :5. A coNPOUN fornula 1
according to claim1, wherein REepresents a pheny derivative of
fornmulae (a) or (b) 30 wheggln R2{a)s sel ected fromit hgbyroup

consi sting of 1-2C al koxy and 1-2C-al koxy which sc’conpl etely or
predom nantly substituted by fluorine; 5R3 is &8 eched fromthe group
consisting of 1-2C-al koxy and 1-2C- al koxy which B@ conpletely or
predoni Vﬁntly substituted by fluorine; R4 is selected fromthe group
consi sti'§8f 1-2C al koxy and 1-2C-al koxy which is conpletely or

pr edom nant Rissealegted fram e gioyp ¢dneisting &t -20R8kaxg amst-25-klkexy vhit) R@omgetely or
hydrogen,  predominantly substituted by fluorine;

R3 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or

10 predominantly substituted by fluorine;
R4 is selected from the group consisting of 1-2C-atkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by fluorine;
R5 is 1-2C-alkyl and
R8 is selected from the group consisting of hydrogen and 1-2C-alkyl,
15 or R5 and R6 together and with inclusion of the two carbon atoms, to which they are bonded,
form a spira-linked &- or 6-membered hydrocarbon ring;
R7  is 1-3C-alkyl and
R8 is 1-3C-alkyl
or R7 and R8 together with the carbon atom, to which they are bonded, form a spire-linked 5- or
20 6-membered hydrocarbon ring;
R2 is-N{R11)R12,
wherein
R11 and R12 together and with inclusion of the nitrogen atom to which they are bonded, form a
heterocyclic ring selected from the group consisting of a pyrrolidin-2,5-dione-1-yl-, isoindol-1,3-
25 dione-2-yl-, 2-ox0-2,3-dihydro-1H-indal-1-yl-, pyrrolidin-2-one-1-yl-, piperidin-2,6-dione-1-yl-,
morpholin-3,5-dicne-4-yl-, thiomaorpholin-3,5-dione-4-yi-, thiomorpholine-1-oxide-3,5-dione-4-yl-
and thiomorpholine-1,1-dioxide-3,5-dione-4-yl-ring; and
n is1or?;
or a stereoisomer of the compound.
30
4, A compound of formula 1 according to claim 1, wherein
R1 represents a phenyl derivative of formulae (a) or (b)



or R5 and R6 together and with inclusion of the two carbon atons, to
whi ch they are bonded, forma spiro-Ilinked 5- or 6-nmenbered
hydrocarbon ring; R7is 1-3C al kyl and6R8is 1-3C-al kyl 15R9 is
-N(R11) R12, wherein R11 and R12 together and with inclusion of the
nitrogen atomto which they are bonded, forma heterocyclic ring
selected fromthe group consisting of a pyrrolidin-2,5-dione-1-y1-,

nor phol i n3, 5-di one-4-y1-, thig
t hi omor phol i ne- 1, 1- di oxi dgg
st ereoi somer of the conpound.
claim1l, wherein 25Rlrepresent/s a
64 - wherein R2 i &3net ho
5R5 is methyl; R6 is hydrogen, or R5 and R6 t
i nclusion of the two carbon atons, to which th

or (b)

phol i n- 3, 5- d|o - yI. and

anyI deri vat ve of formulae (a)

2@ i s met RAb) s et hoxy;
§ and with

bonded, forma

spiro-linked 5- or 6-nenbered hydrocarbon ring; R&s nethyl; 10R8 is
wRdkel - N(R11) R12,

nmet hyl ;

10

15

20

25

30

R7
R3

RS

n

5.
R1

R2 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by ftuorine;

R3 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by flucrine; 1

R4 is selected from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or
predominantly substituted by fluorine;

RS is 1-2C-alkyl and .

R6 is selected from the group consisting of hydrogen and 1-2C-alkyl,

or R5 and R6 together and with inclusion of the two carbon atoms, to which they are bonded,
form a spiro-inked 5- or 6-membered hydrocarbon ring;

is 1-3C-alkyl and

is 1-3C-alkyl

or R7 and R8 together with the carbon atom, to which they are bonded, form a spiro-linked 5- or
G-membered hydrocarbon ring;

is —N{R11)R12,

wherein )

R11 and R12 together and with inclusion of the nitrogen atom to which they are bonded, form a
heterocyclic ring selected from the group consisting of a pyrrolidin-2,5-dione-1-yl-, isoindol-1,3-
dione-2-yl-, pyrrolidin-2-one-1-yl-, piperidin-2,6-dione-1-yl-, morpholin-3,5-dione-4-yl-, thiomor-
pholin-3,5-dione-4-yl-, thiomorpholine-1-oxide-3,5-dione-4-yl- and thiomorphaline-1,1-dioxide-
3,5-dione-4-yl-ring; and

is 1 or2;

or a stereoisomer of the compound.

A compound of farmula 1 according to claim 1, wherein
represents a phenyl derivative of formulae (a) or (b)

a



wher ei n R11 and R12 together and with inclusion of the nitrogen
atomto which they are bonded, forma heterocyclic ring selected from
the group consisting of a pyrrolidi n-835-dione-1-yl1l-, norpholin-

153, 5-di one-4-yl - and a thi onor pholin-3,5-dione-4-yl:ring, and is 1.
7. Conpound according to claim1l selected fromthe group consisting of
4-(2-(413- (3, 4-di net hoxyphenyl) - 4, 4- di met hyl - 5- oxo- 4, 5- di hydr o- 1H pyr
azol -1-ylipiperidin-1-yl1}-2-0 Oethyl)nnrphou (\3 S- di one;

1- (2-(443- (3, 4-di met hoxyphen =i met hyphg [
azol -1-yl | pi peridin-1-yl1}-
1- (2-(443- (3, 4-di et hoxyphenyly-4, 4-
zol - 1-ylipi peridin-1-yl)-2-83doet hyppyrrolidi ne-0,5-¢
251-[2-(4-(3-[3-(cycl opropyl met hoxy) - 4- (di t | uor_ orrfet hoxy) phenyl] - 4, 4-
di met hyl - 5- oxo- 4, 5-di hydro- 1H RS
pyrazol -1-yl ) pi peridin-1-yl)-2-oxoet hyl | pyrrol i dpge- 2, 5- di one;

142- (4-(313-(cycl opropyl net hoxy) - 4- met hoxypheny1] - 4, 4- di net hy1l- 5- oxo-
4, 5-di hydro- 11-1- pyrazol - 1-y1} -

pi peri dif®®My 1) - 2- oxoet hyl ] pyrrol i di ne- 2, 5-di one; 112444344-m

et hoxy- 3- ( 2R2[sZzelested franothe etobosopyigtine nf/1-2C-aikaky dird-2C-atkoxy which is completely or
et hyl-5- oxopféd&niﬂédnywbem&tmma&ml -1-y1) -

30pi peri di n- rro |d ; e

1 25 4133 RSB EA TR T Sop e 1 o4 AR A P el vios s apRyiPy 2.1
- 1- pyr azol - pegemipd fﬁbﬂﬁ@ﬁﬁﬂMWWm¥m92 oxoethyppyrrolidine-2,5-dione;
é; (2- ﬁ 4i3-5( R4 EBREROXY fratn e loUREdNYidting oarl -piE- larra@endlf-g@azalx@w&}amrzsl&omﬂlételﬁm4

i met hy yl | pi peridin-1-y oxoet hypp
yrrolidine- gégor@na%ﬂﬁ%t é) Tﬁé{ﬁ%z( 7-m et hoxy-3H-spiro[ |l
-benzofuranR§$Imﬂ®@%1opentan] 4-yl) -4, 4-di met hy1- 5- oxo- 4, 5-di hydr o-
1H pyr azol - ke slhigrbgemr i di n- 1-y1) - 2- oxoethyl)pyrrolldlne 2, 5-di one;

1-( 244 [ 3- ( I—J{JS'éilllj% @fﬁgﬁ W#%c!é%o‘?ﬁ c?ih@ttm arbgn Q?SB&A&g@@?Ltﬁ%ﬂr@ﬁojn%@ yra

zol - 1-yl ] pi perid rro
1- (2- (443-( rmy apnmh@lqu edﬁyuﬂ:pcarbon nng,
et hy 1- 5R@x ois4-30rabfyydnd4, 5- dlhydro 1H pyrazol -1-yljpiperid in-1-yl)-2-
400xoethg|) RYIEodydi ne- 2, 5-di one;  -65 -
%g (31 dlgaéhoxyphenyl) 4- et hyl- 4- net hyl- 5- oxo- 4, 5- di hydr o- 1H
1-Hrifts

'di n-1-y1}-2- oxoethyl)pyrrolidine-2, 5- di one;
wherem

R11 and R12 together and with inclusion of the nitrogen atom fo which they are bonded, form a
heterocyclic ring selected from the group consisting of a pyrrolidin-2,5-dione-1-yl-, marpholin-
3,5-dione-4-yl-, thiomorpholin-3,5-dione-4-yl- and thiomorpholine-1,1-dioxide-3,5-dione-4-yi-ring;
20 and
n is{orz;
or a stereoisomer of the compound.

B. A compound of formula 1 according to claim 1, wherein

25 R1  represents a phenyl derivative of formulae (a) or (b)

R2 R4

R3 (a) o (k)
R5
R6



1- (2-(4-14-(3, 4-di net hoxyphenyl) - 1- oxo- 2, 3-di azaspi r o[ 4. 4] non- 3- en- 2-
yl ] pi peridin-1-y1}-2-oxoethyl)- pyrrolidine-2,5-dione;
52- (2-(443-(3, 4-di net hoxyphenyl) - 4, 4~d#nret hyl - 5- oxo- 4, 5- di hydr o- 1H py
razol - 1- Api peridi n-1-yl}-2-oxo- ethyl)-1Hi soi ndol e-1, 3(2H)-di one;
5- (3, 4-di,m et hoxyphenyl) -4, 4-dimethyl-2-{1
- [ (2- oxdB¥F&dl i di n-1 - yQacet yl ] pi peri di n- 4-y1}- 2, 4- di hydr o- 3Hpyr azol - 3
-one; 1-(2- R213n4tBk- Di met hoxy- phenyl) -4, 4-di m
et hyl- 5- oxom,iométhdxydr o- pyrazol - 1-y1] - pi peri di n- 1-y1) - 2- oxo-
10et hyl ) pi p r4i,di nﬁ%, 6- di one;
4- (2- (413- (LB RBYhoxypheny1) - 4, 4- di net hyl - 5- oxo- 4, 5- di hydr o- 1H pyr
azol 51-yl ] piRgésrmethy- 1- y1} - 2- oxoet hypt hi onor phol i ne- 3, 5- di one;
4- (2- (413- ( Redibisedoxyphenyl) - 4, 4- di et hyl - 5- oxo- 4, 5- di hydr o- 1H- pyr
izil_ ;“1 ;)3(/: Lglop }% én%l I%_tg'éeth énzd_w?tﬁ %%[tUShIX[‘! c}fghgllv(\?orrc?arr orr]}%lolmg,e to \aBVhig]'-] tqlle)P ar}g bonded,
151- ( 344- P- (@na-spratiskétick pr pemiergd hydrgcagbareingly 1- 5- oxo- 4, 5- di hydr o- pyra
zol - 1- yIsepi pardues;i n- 1-y1) - 3- oxo- propyl)-pyrrolidine-2,5-dione; or a
ster, oi S@mer of ;_he conmpound. 8. Conpound according to claiml
IS tl’FY : :
sel ected frpmei € group consisting of
204- ( 2- {R8- 153 NRURI2net hoxypheny1l) - 4, 4-di m et hy1- 5- oxo- 4, 5-dihyd
ro- 1H pyraze@herdinyl ] p i peri d n-1-y1}-2-oxo- eth yOr rp hol in
e- 3, 5-di o neg; 4-di -4 A-d. ]
ot 1 5- oxord! S5A e P Eahabelt ey g by op
hyppyrrol i dpﬂergcygl,lcgmg sqal@ptqﬁié'fom the group consisting of a pyrrolidin-2,5-dione-1-yl-, morpholin-
1- (25{ 4- [ 3- 63-dibnelit-gt haxypiomnpidingd, s4tideMyl-@ighynd- 5- oxo- 4, 5-d i hyd
ro-1H pyrazQ41-1-yl]p pe ridin-1-yl)-2-oxo-
25et hyl ) pyrrolidine-2,5-dione; 142-(4-(313-(cyclo pro pylm
et hoxy)-4-(d ifluorom et hoxy)phen yl]-4, 4-di net hyl-5-o0xo0-4, 5-di
hydr o- 17Hpy Campplind agebrijpg pp i d seleptet-fipi)the2grosparetdifihd gfyrr ol i di ne- 2, 5-d
| one, 1142444[34334%_@,@.&35ﬁbngwmrﬁ&h@utéﬂoxgzwm@amﬁ&mmat}»ﬂpiﬁefiaﬂméy;}%ibm
eth b-S-ﬁ)ﬁo-4 5|-.d 3’% ro-1H pyrazol -1 -yl1)-
pi péPi dPfYMYANeins-SRedianen | 1 pyrrol i di ne- 2, 5-di one: 30112- ( 4-{314-m
et hoxy- 3«2-212(34-dimpthpxyoirepl-héRineth-5-oxo-4,5-dihydro-1H-pyrazol-1-ylIpiperidin-1-yl}-2-oxo-
enyl] a_”retﬁylﬁ;&rm&ihéii,ﬁ@foﬁé;ol- 4, 5-di hyd(rjO_- 1H p32/r gzol I 1-y1)- p
iperidin-J:zyl)-2-.0x0 rrol idoin . e: -0 lone, .. .o o
P o (AT P A0 ST LB Bl b ) s S B B0 yigierign -y 2-0r0
i hydr o- ¢PisyFeiding-2.9diprg:pi peri di n-1-y1) - 2-oxoet hyl )pyrrol id
i ne2g, 514b-laqees-(cikiobpyiféiBoxyi4-annedrbmetiioxdphehyliis HaneHylsloxd,43%-dhydro-1H-
hydro- 1 DeRzAlifRRa1 Vi ofoethi fHRighEY b:gRngx 0- 4, 5-d i hydro- 1h
1-[2-(4-{3-[3-(cyclopropyimethoxy)-4-methoxyphenyl]-4,4-dimethyl-5-oxo-4,5-dihydro-1H-pyrazol-1-yl}-
piperidin-1-yl)-2-oxoethyl]pyrrolidine-2,5-dione;
1-[2-(4-{3-[4-methoxy-3-(2,2,2-trifluoroethoxy}phenyl]-4,4-dimethyl-5-ox0-4,5-dihydro-1H-pyrazol-1-yl}-

30  piperidin-1-yl)-2-oxoethyl}pyrrolidine-2,5-dione;
1-(2-{4-[3-(3-ethoxy-4-methoxyphenyl}-4,4-dimethyl-5-oxo0-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-yi}-
2-oxoethyl)pyrrolidine-2,5-dione;
1-{2-{4-[3-(7-methoxy-2,2-dimethyl-2,3-dihydro-1-benzofuran-4-yl}-4,4-dimethyl-5-oxo-4,5-dihydro-1H-
pyrazol-1-yl]piperidin-1-yl}-2-oxoethyl)pyrrolidine-2,5-dione;

35 1-(2-{4-[3-(7-methoxy-3H-spiro[1-benzofuran-2,1'-cyclopentan]-4-yl)-4,4-dimethyl-5-0x0-4,5-dihydro-
1H-pyrazol-1-yl)piperidin-1-yl}-2-oxoethyl)pyrrolidine-2,5-dione;
1-(2-{4-[3-{3,4-dimethoxyphenyl)-4,4-diethyl-5-0xo-4,5-dihydro-1H-pyrazol-1-yl] piperidin-1-yl}-2-
oxoethyl)pyrrolidine-2,5-dione;
1-(2-{4-[3-(3,4-dimethoxyphenyl)-4-methyl-5-oxo-4-propyl-4,5-dihydro-1H-pyrazol-1-y]piperidin-1-yl}-2-

40  oxoethyl)pyrrolidine-2,5-dione;



35pyrazol -1-yl]pipe rid in-1-yl}-2-oxoethyppyrro lid in e-2,5-d ione;
1- (2-{443-(7-met hoxy- 3H spiro[ 1- benzof uran-2, 1' -cycl opentan] - 4-y1) -4,
4-d i methyl-5-0x0-4,5-d i hydro-1 H-ggrazol-1-yllp i pe rid.i

n-l yl}-2- oxoethyl) pyrrolid n e-2,5-dio ne; 1-(2-(413-(3,4-d im

et hoxypheny

i et hy[ -5\ @5@"6}3435 dH"Wd¥PSGWWh‘§8PthQL‘5WT 6?;5’@%?”8‘1Hpifaﬂ?‘y@‘pe”d'" 1-yi}-2-
oxoet hylc)xpgmm)pjrrmuﬁmeez-@dﬁnedl one; 401-(2-{4-3-(3,4-d im

et hOXyphﬁ@XA 4 (§4mﬁﬁéﬂ%lyfﬁ r%?j%‘x‘o Es-rd%zﬁ}ﬁ}oﬁh,]ﬁorﬂs Q'yéjyiﬁfaelqd rHr H}Yi @:é@thyl)-
1-1-yllp py g)derjzs_d -2- oxoethyl)pyrrol 1din e-
66 - rrolidine: one;

1- ( 25{ 4432{{8{343 didmetHosypn eyl iyt methybS-byold, stdingitdi Y EpybazoldoydipEridit fay/el-oxol H
- pyrazoleu.%])){hl[gagngg]gh @thn -dioNel} - 2- oxoet hyl) pyrrolidine-2, 5-di one;

R e e b A e bRl e B

52- ( 2- ( MBzq-3;00e;di net hoxyphenyl) - 4, 4- di net hy1l- 5- oxo- 4, 5- di hydr o- 1H py

r taﬁ 0: ) 1IY(EJ @ISR@E—D#}HéﬂToJ&Y M’lﬁ.}ny[)% @-E’Qrethyl—5—oxo-4 5-dihydro-pyrazol-1-ylj-piperidin-1-yl}-2-oxo-

e y di one;

30%- & P'ﬂ%rm%gé‘g -4 4 d| met hy1- 2- {112- oxopyrrol i di n-| -yOacet yl i

p| perl didri24-[p43.4 Qmﬂrdmmlbé&qmﬁffak%bxos@.w@dro -1H-pyrazol-1-yl]piperidin-1-yl}-2-oxo-

1 (2- (4Jea,y|§tﬁo.40rai\dmg.j]mgwn@henyl) 4 4- di net hyl - 5- oxo- 4, 5- di hydr o- pyraz
-1-yl

4 (2- 42@5%42[% Agi!l Hlme%hﬁ a&heﬂﬁlng 9 f y g] ééco pﬁitﬁfgyfrodfm razg]q5yﬂa|??{ﬁﬁr1 C}II}_ - 0

razol - 1e{wijthippephatingd. id?&‘fﬂ Qd@&@et hypt hi onor phol i ne- 3, 5- di one;

4- ( 25( 43133—(43[343 dDi?f&lHﬁQ%MﬁhﬁmMlméﬂ*tﬂ-ﬁdixﬂ-ﬂtih%bdrﬂ-pﬂxm 4y\bpipkrioyid rg-31d7epy r

izil s h@ %Bﬁd%ré sldué(nje} - oxoet hyl ) t hi onor phol i ne- 315- di one

151- ( 3- {’!21§1§e"€‘?§5°41‘eDPfﬁ'éec‘?’i’55?9”’Bhenyl) 4, 4- di met hy1- 5- oxo- 4, 5- di hydr o: pyr
azol - 1-y1] - pi peridin-1-y11-3-o0oxo- propyl)-pyrrolidine-2,5-dione and

1- (2-{ 43(3- LampsubA %Brlaﬂ %MWXJQCTe%f%mth@EW&nS%}[R%Q 4, 5 d' hydro- pyra

zol - 1-yl | - 0xoe di h | -2-one or a
Oerbol ol Igfméj L e 2t S e A T S
1- ( 2- (44BylnBreholifierdet-dianey pheny 1) - 4, 4- di net hy1- 5- oxo4, 5- di hydr o- 1H pyra

zol 1- yhl@l{m{s ﬂbnmetiaij)&éﬁeha}DKQ%W!WBMQ&HW@H:@QH%@ZQH%ﬁpertdnm-yl} 2-0x0-
npound q{? 'ﬁ ?hsorrer of the compound according to any of clains
Ito 8 f SYWHRETITREFRE8%t r eat ment or prophyl axis of di seases. 11.

Conpoun#-(&tidetiH-dighexgphendlhi-gmpby-Scxe-4driityre-1Hmerarardnipirsridip ohRykaxi s
of db seam@apyrrolidine-2,5-dione;

1-[2-(4-{3-[3-(cyclopropyimethoxy)-4-(difluoromethoxy)phenyl]-4,4-dimethyl-5-ox0-4,5-dihydro-1H-
pyrazol-1-yl}piperidin-1-yl)-2-oxoethyl]pyrrolidine-2,5-dione;
1-[2-(4-{3-[3-(cyclopropylmethoxy)-4-methoxyphenyl]-4,4-dimethyl-5-oxo-4, 5-dihydro-1H-pyrazol-1-yl}-
piperidin-1-yl)-2-oxoethyi]pyrrolidine-2, 5-dione;

30 1-[2-(4-{3-[4-methoxy-3-(2,2 2-trifluoroethoxy)phenyl]-4,4-dimethyl-5-0xo-4,5-dihydro-1H-pyrazol-1-yl}-
piperidin-1-yl)-2-oxoethyllpyrrolidine-2,5-dione;
1-(2-{4-[3-{3-ethoxy-4-methoxyphenyl)-4,4-dimethyl-5-ox0-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-yl}-
2-oxoethyl)pyrrolidine-2,5-dione;
1-{2-{4-[3-{7-methoxy-2,2-dimethyl-2, 3-dihydro-1-benzofuran-4-yl)-4,4-dimethyl-5-oxo-4, 5-dihydro-1H-

35  pyrazol-1-yllpiperidin-1-yl}-2-oxoethyl)pyrrolidine-2,5-dicne;
1-(2-{4-{3-(7-methoxy-3H-spiro[1-benzofuran-2,1'-cyclopentan]-4-yl}-4,4-dimethyl-5-oxo-4,5-dihydro-
1H-pyrazol-1-yl]piperidin-1-yl}-2-oxoethyl}pyrrolidine-2,5-dione;
1-(2-{4-[3-(3,4-dimethoxyphenyl)-4,4-diethyl-5-0x0-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-yl}-2-
oxoethyl)pyrrolidine-2,5-dione;

40  1-(2-{4-[3-(3,4-dimethoxyphenyl)-4-methyl-5-0x0-4-propyl-4,5-dihydro-1H-pyrazol-1-yljpiperidin-1-yl}-2-
oxoethylpyrrolidine-2,5-dione;



12. Pharmaceutical conposition conprising at |east one of the
conpounds or stereoi sonmers of the 30conpounds according to any of
claims 1 to 8 together with at | east -@8e pharnmaceutically acceptable
auxiliary. 13. Pharmaceutical conposition conprising the conpound

according to claim9 together with at |east one pharnmaceuti.call
Rcoept abT e iAo RS Ba U s Too  HaMers s abperind 2
conbi nataxoethypyriolidinesd,5-giames s conpri sing at | east one of the conpounds
or st er epIRMEES-MettoRpheTRAUBY S REERT 6k Bfor DoAY Rbridd-AlE odbeth)-8,
at | east one. t %V@EFUU c agent selected fromthe group consisting of
corti codVEPBPEE>UEi chol i ner gi cs, 132- adr enocept or agoni sts, HL

r ecept or2-@ri4-BgdAiditethoxypdenktrd-ameihy-eoept. Drinim- Hiypmézst-Byllptergiisén-byl}-2-oxo-
phosphodigsh aliasRokAR[P) ks, HMG 40CoA reductase inhibitors, |ung

surf act ngd antibiotjcs | east O maceut i.cal |

cocept an @A % Renat oo Rl B PR Righvaro o

conbi natAy@molgronki t of parts conprising the conpound according to

cl ai m 9,1.@t-{3883DirkdidOXY-PRINAPE BinBthRIgE b 435180l abd1-A ) HR BridiE O¥R2-oxo0-

consj,st |ert]%p_iof cortjcosterol ds, anticholinergics, 132-adrenocept or
PoPELER TS

agon1iosts, ptor aht a%loni sts, leukotriene receptor antagonists,

5type 5 4dRd5BHBHEsteRienyDAridbnativt-&oxoiringR-rerptrze i dipipeisingt-tlot-axo-
| ung surdirgghianbrshdings,alichdi ot i cs, and at | east one pharmaceutical |y
accept abl g .auxi| i . i ai NAL Q.. 40011 Xe inatdqn
or kit %ﬁéﬁ@?ﬁ-h cilebptchy e ik B BIIAS iR el e a6
st er eoi $8wehigmephalipgs3.egiRppliideXidkcording to any of clains 1 to 8, at
| easis ong3{hpapeinaioxiiheagrhi-diseihgietaxo-4f5rdhgrbiperag-oy b pipaidmi1si)i-3aexoof
corti CO%Po%i}l?ﬁ)ﬂ%lidir%fﬂé-&i&%'én@er gics, f32-adrenoceptor agonists, I-11
receptor, an a?oni sts, leukotriene receptor antagonists,. t}/PeL}a
phosphodi@&&tiErdeBimeiinrseheayst - AeIR Ped by dapram-bri-BPE inTofig-oxo-
sur f act athyiy1,3diydrbRbdndols2-ened anti - di abeti c agents, and at | east one
phar macepj Lisabibomear Bt abl e auxiliary. 1517. Fi xed combi nati on,
non-fixed conbination or kit of parts conprising the conpound
accPdi ng to claim9, at |east one therapeutic agent selected from
t he gro@p cofenenunhepcotling terdding dehish t5ild2-{4-E13.4-dimethpxvehagivie4 4-dimethyl-5-oxo-
| 32- adr apafyibAH-pIea1S1|Siperitih-1tyBRRRb&UY) BFoRGRY, Sdisne. | eukot ri ene
receptor antagonists, type 5 phosphodi esterase inhibitors, HV5 CoA
reductase inhibitors, lung surfactants, antibiotics and anti-di abetic
agent s, 1&nd Campousd st stesprisopigae e lpeupa Peoprding degsy abtiamat 6 d feraseg In thep
18. 2Fi x ecatqontbi proghyiags erampsdesi ng t he conpound according to claim9,
an anti-diabetic agent, and at | east one pharnaceutically acceptable
auxiliary. 19. Fixed conbination according to claim 18, wherein the
anti - di é%et Femeayacheccpreingqordfap f ugsrin the Ispimai AarrerivieginpldFeasetept abl e
salt thereof. 20. Fixed conbination according to claim 18, wherein
the ant I'I2.dI ﬁpﬁkh&u@&?&ﬁnpbﬁtioﬁq'chgJJr!sIneEtQ&Et%o@the compounds or stereocisomers of the

30 compounds according to any of claims 1 to 8 together with at least one pharmaceutically acceptable

auxiliary.

13.  Pharmaceutical composition comprising the compound according to claim 9 together with at
least one pharmaceutically acceptable auxiliary.
35
14.  Fixed combination, non-fixed combination or kit of parts comprising at least cne of the com-
pounds or stereoiscmers of the compounds according to any of claims 1 to 8, at least one therapeutic
agent selected from the group consisting of corticosteroids, anticholinergics, Bz-adrenoceptor agonists,
H1 receptor antagonists, leukotriene receptor antagonists, type 5 phosphodiesterase inhibitors, HMG-
40  CoA reductase inhibitors, lung surfactants and antibiotics, and at least one pharmaceutically

acceptable auxiliary.



pharmaceutically acceptable salt thereof. 3021. Fi xed conbi nati on
according to claim 18, wherein the anti-diabetic agent is sitagliptin
or a pharmaceutically acceptable sal tgvhereof. "22. Fi xed conbi nati on
according to claim 18, wherein the anti-diabetic agent is saxagliptin
or a pharmaceutically acceptable salt thereof. 35 23. Fixed

conbi nation according to claim18, wherein the anti-diabetic agent is
vi | dagl i1pt i rFbed camipietionracelxed canbinatianx ejpefabitsecopatisngttiresompbund agbbrding to

Non- fi Xec%m?@@!e@ﬁ%hé’tﬂergﬁeuhéégeﬂfseﬂééﬁ ﬁomg&rohﬂdagstw@f &HM

according to claim9, an anti- 40di abetic agent, and | east one
phar rracéﬂi"ihE'QP'lgﬁ?si*eé%fB‘E"éﬁqt‘é’ agenisty: ?"éf%?em"r ang nists, ?5“""!%6?{9??%8”390”'3‘5
conbisnattypers phosphmdiesmfaspaihmoracbm ToAvgddotase Inbibitors? Hing sunfectantartdhestibiotics,

anti -di aah@&t‘l@as?&%%arh%c pgcgéﬂ%%raug“aqpar maceutical ly acceptable

salt thereof. xed ination or kit of parts according to
claim 24, V\,herel n the ant | -di abetic agent is 5pioglitazone or a
phar macdét i dixdetl yongireatpt, adri-feedaintbinttivaroe bif of parZompiising fat kestioneorfithie nertd on

or kit %urﬂ%rts?er@&ébﬁ{eﬁi'd?'ﬁhewn&hﬁds@c&ﬁdm Qﬁgﬁ‘df&aanQQt@@Tal ekt @r@ﬁiﬁéré“peunc
agent is sitagliptin or a pharnaceuticall O)g/ acceﬁ_@a e salt thereof

10280NoRSFT SERFCTAB B FOBToU ¢ Caopiroiss: SRy hedreRogpRi sgonis,
wher ei n H! heepint antegb@idie dukotdene rdcepts ap@gaiptd, {ybe HplwspladipStanseeichduitbis clal Gy

accept abl,g rédaétsset mmfa@fmng sCfactaMRNarhibiXRd ﬁpgmid@aétacgeen%r atdd dt 1084t oRASHaR

according tg claim wherein the antl-dl abetic agent iIs
vi | dagl F%F?‘ﬂca&}‘a%eﬁﬁ%‘?%@% i cal |y acceptable salt thereof. 15 30.
Use of a conpound or stereoi soner of the conpound according to any of

cl aifgs 37t Offed ébn{bhﬁndﬁaﬁﬂr':fﬂﬁé‘é m.ngﬁon@r Mf,ér@fasrwsﬂsfﬁakne%emm hdcoraing &

the tr ea]%lm Gp E’:lt Iggst gnquerg/peglxc agenq selectedafrom tﬁe group cgnsfl)s%ng of corﬂcos%romlss ease.
anticholinergics, fs-adrenoceptor agonists, H1 receptor antagonists, leukoirieng receptor antagonists,
type 5 phosphodiesterase inhibitors, HMG-CoA reductase inhibitors, luhg surfactants, antibiotics and
anti-diabetic agents, and at least one pharmaceutically acceptable auxiliary.

20
18.  Fixed combination comprising the compound according to claim 9, an anti-diabetic agent, and

at least one pharmaceutically acceptable auxiliary.

19.  Fixed combination according to claim 18, wherein the anti-diabetic agent is metformin or a

25  pharmaceutically acceptable salt thereof.

20. Fixed combination according to claim 18, wherein the anti-diabefic agent is picglitazone or a

pharmaceutically acceptable salt thereof,

30 21. Fixed combination according to claim 18, wherein the anti-diabetic agent is sitagliptin or a
pharmaceutically acceplable salt thereof.

22. Fixed combination according to claim 18, wherein the anti-diabelic agent is saxagliptin or a
pharmaceutically acceptable salt thereof.

35
23.  Fixed combination according to claim 18, wherein the anti-diabetic agent is vildagliptin or a
pharmaceutically acceptable salt thereof,

24.  Non-ixed combination or kit of parts comprising the compound according fo claim 9, an anti-

40  diabetic agent, and at [east one pharmaceutically acceptable auxiliary.



2031. Use according to claim 30, wherein the acute or chronic airway
di sease is selected fromthe group consisting of bronchitis, allergic
bronchitis, bronchial asthma, enphysegg-. COPD, pul nonary hypertension
and lung fibrosis. 32. Use of a corrpound or stereoisoner of the
conpound according to any of clainms Ito in the 25manuf acture of a
phar macei®t i N 5@!”??"6 T Kt P?%écﬁq‘&’&tﬂﬂﬁ't“ %rwrﬁf%bth‘g‘/ﬁ'ﬁbﬁ abeligragent is

al | er gi anethinin driaphaidRicedtisdly edcetaldosgiithensdf. or st er eoi soner of the
conmpound according to any of clains 1 to 8 in the manufacture of a
pharrraceutlcal conposition for the treatnent or pro | ax]
i abet e<bme NEPTE S3BaIo086NIGY P aosoBtia A 2eCUPITTIE T SPaieree o
t he manylglittaone oraf pharn@ceutinalg eccepteldé safidimpesi t1on for the treatnent or
prophyl axi s of diabetes nellitus. 35.Use of a corrpound or

st er eoi sgmer,, of the to_an

d di
e e o s gt B B o R ottt M e g SR St s
pr ophy| @iégiptiofor &l plvecesticattyl ctapizbletsyiplberdd] |

10 28, Non-fixed combination or kit of parts according to claim 24, wherein the anti-diabetic agent is

saxagliptin or a pharmaceutically acceptable salt theraof.

29. Non-fixed combination or kit of parts according to ¢laim 24, whereln the anti-diabetic agent is
vildagliptin or 2 pharmaceutically acceptable salt thereof,

15 .
30. Use of a compound or steregisomer of the compound according to any of claims 1 lo 9 in the
manufacture of a pharmaceutical composition for the treatment or prophylaxis of an acute or chronic

airway disease.

20 31, Use according to claim 30, wherein the acute or chronic airway disease is selected from the
group consisting of bronchitis, allergic bronchitis, bronchial asthma, emphysema, COPD, pulmonary

hypertension and lung fibrosis.

32.  Use of a compound or stereoisomer of the compound according to any of claims 1 to @ in the
25  manufacture of a pharmaceutical composition for the treatment or prophylaxis of allergic rhinitis.

33. Use of a compound or sterecisomer of the compound according to any of claims 1 to 8 in the
manufacture of a pharmaceutical composition for the treatment or prophylaxis of diabetes mellitus.

30 34, Use of the compound according to claim 9 in the manufacture of a pharmaceutical composition
for the treatment or prophylaxis of diabetes mellitus.

35. Use of a compound or stereoisomer of the compound according to any of claims 1 to 8 in the
manufacture of a pharmaceutical composition for the treatment or prophylaxis of diabetes mellitus type

35 L

36. Use of the compound according to claim 9 in the manufacture of a pharmaceutical composition

for the freatment or prophylaxis of diabetes meliitus type ii.



