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WO 2008/ 138939PCT/ EP2008/ 055867 -1- Descri ption
PYRAZOLONE DERI VATI VES AS PDE4 | NHI Bl TORS 5Fi el d of
wap@siigdty on of the invention The invention rebel/@B2008055867
novel pyrazol one-derivativesy.which are used in the
phar maceuti cal industry for the manufacture of
Des Egr maceuti cal conpositions. 10 Known techni cal
ground In the International patent application
W98/ 31674 pht hal azi none derivatives are described as
PYRAPPUONEN REHIVRBEEES Rf HDBe INFZBITORSI onal pat ent
applications W02/ 064584, W02/ 085906, W2004/ 017974,
W)2004/ 018449, W2004/ 018451, W2004/ 018457,
Field\of applicagior ab e nwentigR 005/ 075457 pht ha- 15l azi none- or
pyri dazi none-derivatives with a piperidinyl
The @%g&degg%%ggo rzc{\]/gl pg/?azﬁllf)}&% %l(\)/n Eg%‘%g éa%?_ s%bﬁn%g phérmaééﬁjﬁcal industry
for thg m@nafﬁﬁyr@roép*@rw@u PRMACEIEHYNS.
phenyl ] -4, 4-di substi t ut ed- 3Hpyr azol - 3-ones and
ubsti t ut ed)
K"°Vf)'f’1teeﬁs 'félli’aﬁkq{% (fast i tuted-3H pyrazol - 3-thiones are
di scl osed for use as cardiotonic and anti hypertensive

In th@lg?e%ﬁona‘ &téﬁ?‘g Qé’{l%ﬁ%@%?ﬁ%% Qrﬂﬁalzgzﬁ'rohé/ @érlvgtﬁ/%s Wetdésélbed as PDE4

erl lny substituent are escr i e
bRt 0% SorEa B A BB Ica BN LT Gtho g Vo tREo oy S0P i 7074,
WOZDO4/M$49’] ovOI0e21018460 I’\NOQ@THYMBW Wﬁﬁﬂ)mﬁ@ MW@&OOW§457 phtha-

Iazmg}l'éI glrb ﬁ(ﬁa%mgﬁesggr,vgtﬁ/gs l/vnh Qhﬁgﬁ(ﬁr{dl gj%gtﬁuéntc‘alg%lechbeJ1§sVI§DE4 inhibitors. In

ISIn vant ﬁﬁous propert

the Eggpqar@aieﬁ %‘ﬁ’!"i’a(tiﬂ” E%‘Pﬁ@@@ 3 by myeihsHuss) Ff"@F‘YHI:ﬂ ‘hd'iUbSt't”ted -3H-
pyra2d3-3fH3%nd 3 2 R BCTE- [FBEHBEL) PRERT-4 4-dsubstitutedREH-P§18L0B BAthiones are

disclosed for use as cardiotonic and antihypertensive agents. In USP2903460 pyrazolone derivatives

with a piperidinyl substituent are described as analgetic and antipyretic compounds.
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 properties.

The invention relates to a compound of formula 1

@)

e

wherein

R1 represents a phenyl derivative of formulae (a) or (b)
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R2 is selected fromthe group consisting of
1- 2C al koxy and 1-2C-al koxy which is conpletely or
w@e@dassosant | y substituted by fluorine; 5R3 i SPGEERDN®055867

fromthe group consisting of2.1-2C al koxy,

3-5C-cycl oal koxy, 3-5C-cycl oal kyl - nmet hoxy and

1-2C- al koxy which is conpletely or predom nantly

substituted by fluorine; R4 is selected fromthe group

consi sting of 1-2C axy and 1- 2C- al ky\ ichis

conpl etely or ‘ ' subst g HOr i ne;

R5 is 1-2C al kyl @. is selected Nony't he group

consi sting of hydrogen and 1-2C-al kyl; jor R5 and R6

t oget her and wi t hR3ncl usi Bh of the twoOcar

to which they are bonded, forma spiro-lPqked 5- or

6- menber ed hydrocar bon ri ng; R7is 1- 38%l kyl and R8is

1-3C-al kyl 150or R7 and R8 toget her vvlth e carbon

atom to which they are bonded, forma spiro-I|inked

3-, 4-, 5- or 6-nenbered hydrocarbon ring, R9is
whereip( R11) R12, wherein R11 and R12 together and with

| ECik QI im thB @rddip ksR@eRy &l1aB-AIRoxMahE N2tL@¥xARRch is completely or
erocyclic ring selected fromthe

g?f%%maaﬁ%f“?ﬁtgggﬁ%ﬂg Strolidin s, 5 dione 1oyl -

i Rdisndetted fr@n theti goove-cBrsydting of 1-2C- alkoxy 3-5C-cycloalkoxy, 3 5C-cycloalkyl-

Zmé)cﬁ&y?ané"l-@btylgn&ywﬂﬂth fsrégﬂbleéryﬂr predomlnantl_y substltuted by fluorine;
rro i din-2-one-1-y

lﬁﬁslfe?tﬁd %orgttﬁlgm clgn%/qtlﬁg gf 1 2(9a|kox%/ agd q ZC alkoxy X/hlch is completely or
t predummeplipsubstitded bylilwrise; 4- y| -
t R | gqtyooﬂgjl Lie- 1- oxi de- 3, 5-di one- 4- yland a
nmor I

thio I ne-1, 1-di oxi de- 3, 5- di one- 4- I-rlng, and is
1RQJ'|S SQ'eCt%S'?S‘Pm fesrupsansnes’ yfrogeanddmsoaig.  1- 3- A Kyl
| & R& Bt I%It@'étheﬁb}&l \mhahduélon loAdE 62 cdr?;tﬁjlmaﬂﬁndsltotvmrl]caltlﬁ‘@rdﬁ@bbnded,
and met
ALEE 3o D PRBLE S8 e BVl won Y i n ol kyi
R7 riadi3eakyhardi ng 1 to 2 carbon atons. Exanples are the
Rs 6t hyc- met hyl radicals. WO

209{8/an§ %?fogegg/r v%lj?hztgggér gnsastgrz 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
heterocyclic ring selected from the group consisting of a pyrrolidin-2,5-dione-1-yl-, isoindol-1,3-
dione-2-yl-, 2-oxo0-2,3-dihydro-1H-indol-1-yl-, pyrrolidin-2-one-1-yl-, piperidin-2,6-dione-1-yl-,
morpholin-3,5-dione-4-yl-, thiomorpholin-3,5-dione-4-yl-, thiomorpholine-1-oxide-3,5-dione-4-yl-
and a thiomorpholine-1,1-dioxide-3,5-dione-4-yl-ring; and

n is 1or2;

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.

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

methyl radicals.



- 3 - 1-2C A koxy is a radical, which in addition to
t he oxygen atom contains a straight-chain alkyl

wo ashisaadoshaving 1 to 2 carbon atons. Exanpl es PCEEP1168/055867
et hoxy and the nmethoxy radicals. 1-2C- Al koxy which is
conpletely or predom nantly substituted by fluorine

1-2C-, fﬁgx; |9t r:?(%ft%mh%h Ir’HQ]%ItIBf? o the (?xygérgé}érg ? a s&rg ht tﬁ'f?aln alkyl radical

uor oet rafl uor
havingHeo 2 cgrbon gtping | Ea‘é'i’“é'éf hr@%@e ethig apd freInprorEdisaiRy and
the difluoromethoxy radical, of which the
1-2C %kaol%(;ﬁulo@c glgtﬁoﬂrg%é%elr adi Cgomln?rhlgfuebr?gtPQeS% fluorﬁgrdolmr ?xaa{]ni?leythe per-
5  fluordeiharys dfeen a2-tiffsorothexdyethe 1 2 Cad-letsafiuotpethayy. thee? 2. 2fsiflaereethdyy, the

tnflqutLrﬁ@lﬁdx?%n@fh@@ﬁluor@)@éthé)@r%‘@él Qﬁl/\/h@?ﬁhesﬁfﬁeﬂﬁwefhgﬁy radical is preferred.

Precg e, A KT REN TR LEUROE (PRl ent%ﬁ?ﬁéﬁﬁ&wemo

alkoxg youp bretrylaet! hp fyorioe ays| opent yl net hoxy
spiro-linked 5- or 6-nenbered hydrocarbon rings nay be
nmentioned the cycl opentane and the 150yc|ohexane ring.
10 3-5C, ,Edc'gii'ﬂxb sPqRdRTCYSlopropyloxy 5y clgh utOpOR BYIOREBNHPHr ocar bon

rings may be nentioned the cycl opropane, the

s LIRS 0,675 PR Sr AR Rt

relates to a conmpound of formula 1, wherein
As spRaifHRE &S B1H-Be@bfEeMMtocai®bh Mafsinvsy Hefmdnasiidd ltmecytidpentiine and the
15 Ccloéb)) i R6 wher ei n R2 is selected fromthe
y ?8[}% ®onsi st ng of 1-2C- al koxy and 1-2C-al koxy whi ch
is conpletely or 25predom nantly substituted by
Ass wla-MﬁNeH@eA %30,1 EmeRb&ed Rfrdch®Bh HRR By Ben&GRBRShd dBloftbpane, the

al Kox 5C- cycl oal kox 3- 5Ccycl oal kyl net hoxy
Cyc'ogﬁﬁne’ithﬁéy%@/q?&?ﬂ} %?103{0 fiag- e y or predominantly
substituted by fluorine; R4 is selected

20 Ina Jréf@r%otn{?v@oogirn% trFeQMz%hr%' rQIgﬁegfo %co%%o%m)f&mﬁﬂdi wherein

IS CcOo Opr edomi nant y

R1 s[ﬂs%?&twe ”M')ﬂef'Y"’lﬁ'éS? Pirfermuis (RXor{R)2C- al kyl and R6 is

selected fromthe group consisting of hydrogen and
1-2C-al kyl ; WD 2008/ 138939PCT/ EP2008/ 055867

R4

o (b)
R5
R6

wherein

R2 is selected from the group consisting of 1-2C-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-alky!;
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- 4 - or RS and R6 together and with inclusion of the
two carbon atons, to which they are bonded, forma

waepiosasdosnked 5- or 6-menbered hydrocarbon ri nECT/RF2088/055867

R7
R8

R9

n

1-3C-al kyl and R8is 1-3C alkyl 5or R7 and R8 together
with the carbon atom to which they are bonded, forma

spi [ gggg r

cﬁﬁ{??an@%&?g% Erzﬁmiéﬁclu n rogthn %I’ t%q 5%285@{}02\%?%{ are bonded,

AN aPRi-inkRA 1T Binegbeiel dyHPerRagendat om t o whi ch t hey

age soamgeshd forma 10 heterocyclic ring selected from
?% %Tup consisting of a pyrrolidin-2,5-dione-1-yl-,

| g JiN 1, 3- dione-2-yl-, pyrrolidin-2-one-1-yl-,

pirperand |R|8-tc21e619dw¢inf@e tarpdn atorm)tp pihish they 3redhogfiesh tprm aypiro-linked 3-,

thi QP RRAbRY Py dodinnend: Y1- .

t hi l'ine- { oxi de- 3, 5-di one-4-yl - and

t'Rir @@FE{% i ne-1, 1- di oxi de3, 5-di one-4-yl -ring; and nis

Iwtlerei?; 150r a stereoi soner of the conpound. In a

TR 48 rR1Ertc%feﬁ*1(eF & mﬁtﬂ%ﬂ}sﬂﬁ Bf the hitBqdn & VHicH tﬁéﬁr@ﬁor’r’d@d form a

a Cor‘r'poun f or mul 1, wher el n repr esents a p
dfestgroFlicig 6?Ie?t%dr R 5’@ 94 capsistipg of a pyﬂe"%%vﬁ dicas - VRZSO'”dO' 1,3-
| dored- ﬁcbﬁfbllﬁlhumnb-h &/l-giipatidinedidibsd-1-pig nadrphbti2 G5akidaexyyl-, thiomor-

S S5 LS LS Pl BN o
coPrdirae- Fﬁb"fﬁfa@ 2C-al koxy and 1-2C-al koxy which is

cionptetely or predom nantly substituted by fluorine;
ected fromthe group consisting of

Ora%er%f'oglekfﬁb Y2 al koxy which is conpletely or

predom nantly substituted by fluorine; R5 is

Ina fl]ﬁk%pbr@#elﬁléb eﬁ\B&Himent, the invention relates to a compound of formula 1, wherein

R1 represents a phenyl derivative of formulae (a) or (b)
R4
o] (b)
R5
R6
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;
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-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
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R6 is selected fromthe group consisting of hydrogen
and 1-2C-al kyl, or R5 and R6 together and with
WO naisasssem of the two carbon atons, to which tPeyEP2068/055867
bonded, 30form a spiro-|inkeg- 5- or 6-nmenbered
hydrocarbon ring; R7is 1-3Cal kyl and R8is 1-3C-al kyl
! r

t oge%ﬁgﬁ%\% %%%%Fﬁﬂ Egr%%rg(ﬁr{ %?rﬁ%gahlch a}?ycﬁe boﬁgeoa%gm a%plro linked 5- or
bomaeasred BYARCaeprir®- | i nked 5- or 6- nenbered

R9 hydrngeayaen ring; R9is -N(RL11)R12, wherein 5R11 and
R%m together and with inclusion of the nitrogen atom

Whi ch they are bonded, forma heterocyclic ring

5@1 Ternd ] 2ftegsthet are vgthom,qjystpo iwkthe nitragengftora to which they are bonded, form a

Pty bR rfﬂlg 2elctéll RIS the gYéLJEacohs%ﬁh@gl‘%l pykroitin-#5RRRs-4-y¥ lisoindol-1,3-

2- 0XQ
St o 2SSy STk, ol gyt g pprgi 2.6 done-1-y1-
nroorphaihi3rb-Borte-4ylo t‘rﬂ;)r’dbrgm)lln -3,5-dione-4-yl-, thiomorpholine-1 OXIde 3,5-dione-4-yl-
tJHdQH%&ﬁRAnhQ’l% o%x%'e?@dléne)&ﬂ-ylarmg and
hi onor phol 1 ne- 1- oxi de- 3, 5- di oné- 4-yl and

N tik{'Ghdr phol i ne- 1, 1- di oxi de- 3, 5- di one-4-yl -ri ng; and

or a stddevisonier of th& contouad. st er eoi soner of the conpound. In a
further preferred enbodi nent, the invention relates to
a conpound of fornula 1, mhereln Rlrepresents a phenyl

In a fgrgher vrafeurr%embochrﬁ?n*rdh%@ve(rﬁ?n tplatgsyy a pgmpoungkgf fgfeiiaet . vhrein

R1 | FepfebREh prbnlIRMVAtEoTb@tRegas (9t i ng of 1- 2C-al koxy
and 1-2C-al koxy which is conpletely or predom nantly
substituted by fluorine;

R4

o (b)
R5
R6

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;
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-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
or R7 and R8 together with the carbon atom, to which they are bonded, form a spiro-linked 5- or
6-membered hydrocarbon ring;

R9 is-N(R11)R12,

wherein
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R3 is selected fromthe group consisting of

1- 2C al koxy and 1-2C-al koxy which is conpletely or
wQ@0Omsaskes? nant | y substituted by fluorine; R4 iBCT/EP2008/055867

sel ected fromthe group consgsting of 1-2C- al koxy and

1- 2C-al koxy which is conpletel y or predom nantly

spiast it : j

I!?I ez%:nltd Fg&?%g?n% %{ld%{h (l)rﬂchsgcﬁﬁ)fs Ih§ ée(r; %{Lrﬁw dNtﬁcghqh@(Saré §onded form a

1h629¢00e(r3||@y|n9 sglsgipd fRB“ He@grave CPféﬁgﬁéﬂgw@cra RYFTE 'C\Hﬁ £.prdjofe! ki igindol-1,3-

odiordelteyit, Wrdﬁ&h-@@he-&tyﬂlnﬁperhm Aértiche-1 VIEYn(ﬁ;BrﬁJlnbg,Bdﬁﬂle 4-yl-, thiomor-

f F)@-?_S%i%hé T-XH tﬂljc()%d pgglfng 110x§i g%(ione4{{]y qﬁlarégr(égolmqul ‘dioxide-
t%@ébh@#-ywimhaﬁdhe carbon atom to which they are
n bended, forma spiro-linked 5- or 306-nenbered
drocarb ring; is -N(RL11) R12, wherein WO
Orasé%ﬁ%?"f?égfog%@f?%ﬁ%ﬁgs/ 055867 - 6 - R11 and R12
together and with inclusion of the nitrogen atomto
whi ch they are bonded, forma heterocycl ic ring
sel ected fromthe group consisting
In a fher erefedes 9'2?‘51"8?’6369 Hvgpjion rejales t?lﬁ&PmHOUQd offiBrEa b wperein
R1 phepredérntsla phedryiateavalivy affornfulgega) dli(s)- 2, 6- di one- 1-y1-,
nor phol i n- 3, 5-di one-4-y1-,
t hi onor phol i n- 3, 5-di one-4-y1-,
t hi onor phol i ne- 1- oxi , 5- d| one- 4- yI ;
t hi onor phol i nefla : 53, 5- 4 +Hng; and
nis 1 or 2; or a sta son‘er of the copp .+ 10ln a
further preferred epbodi nent, the inventi relates to
a conpound of forR¥ a 1, (@herein Rlreppesents @)phenyl
derivative of forrmulae (a) or (b)

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;
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 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

R8 is 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-
3,5-dione-4-yl-, thiomorpholin-3,5-dione-4-yl- and thiomorpholine-1,1-dioxide-3,5-dione-4-yl-
ring; and

n is 1or2;
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R6 wherein R2 is selected fromthe group
consi sting of 1-2C- al koxy and 1-2C-al koxy which is
w@ooopliggoed y or 15predom nantly substituted by PeTrEP200€055867
R3 is selected fromthe group- consisting of
1- 2C-al koxy and 1-2C-al koxy which is conpletely or
ituted by fluorine; R4 is selected
Ora%l)grgg&%gggbé)%op cgﬁésl sting of 1-2C-al koxy and
1- 2C-al koxy which is conpletely or predom nantly
Ina fﬁmbﬂefe%@ambc)ﬁlrﬁédﬂ Ghé iﬁ@enh&@%tés&o H&ﬁ;ﬁ@ﬂhd%@orﬁﬁla!ﬁwherein
t(g)re]({r ts}nd wi th inclusion of
§i'g t( ey are bonded, forma
spiro-1linked 5- or 6 msnbered hydrocarbon ring; R7is
1- 3C al kyl and 25R8i 1 3C— al kyl ; [ N(R11) R12,
wherein R11 and Ri12 /ncNisi o
nitrogen atom the2 ey: are b& m a
heterocyclic ring se ed fromthe grogp<consisting
of a pyrrolidin-2g5di onqal-y1l-, norphgli
303, 5-di one-4-y1-, "t hi onor phol i n- 3, 5-
t hi onor phol i ne- 1, 1- di oxi de- 3, 5-di one- & ring; and
is 1 or 2; WD 2008/138939PCT/ EP2008/ 055867 - 7 - or a
stereoi soner of the conpound. In a furtRé preferred
whergmbodi nent, the invention relates to conpounds of
it i8Wethody, Wherein Rlrepresents a phenyl derivative of

fornul ae (a) or (b)
R3 is methoxy;

R1 t egrefgn%é ghek%l%Serl atlvegiﬁf rmu

- 4- yﬁb-) and

R4 is methoxy;

R5 is methyl;

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 methyl;

R8  is methyl;

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-
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

defined above.

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), R2 is methoxy, R3 is methoxy and

R7, R8, R9 and n are as defined above.

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.
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R6 wherein R2 is nethoxy; R3 is nmethoxy; R4 is
met hoxy; 10R5 is nmethyl; R6 is hydrogen, or R5 and R6
wo o@stibseso and with i nclusion of the two car bonpet/apBys/055867

to which they are bonded, faima spiro-linked 5- or
6- menber ed hydrocarbon ring; R7is nethyl; 15R8is
met hyl ; R9is -N(Rl11)R12, wherein R11 and R12 together
and with inclusion of the nitrogen atomto which they

In a fgrther prgteeradi empesiment, theinsandeyelates te p sgmeene et fetnuld bmhersn R1

repre%rﬁ@pf@ﬂﬂ%bﬁﬁdlwof%rm@laRé(f RQ isl rlétRoxg, R3 ©intuit@nyl-R7lis methyl, R8 is
meth)l(TDanB% anﬁolare as’gc?qg djoarE)e and a

hi'onorp | ORET 4- yI-rlng and is 1. In a
further preferred enbodi nent, the invention relates to

In a fétHeP plRRHE4 e@l‘)ocflrﬁérm«tb@m\ler@{)n %Ia?etsQ(B 8 @b YIRE of BREELT or a stereoisomer
resents

there%vv;\jvl!;eéﬂa Rﬂéepr nts IQ-Phe éger&@ 'Vﬁr?afoﬁﬁlil%’ éa?é{’lglgg ga%f{% rI%:{ﬂ%%S and R9
are agbefined abdva. a further preferred enbodi nent, the

invention relates to a conpound of formula 1 or a

st ereoi soner thereof, wherein RL represents a pheny
In a fyrther orsteree erapoqlra?qh}p%ln(%{btlon iatgsdo ﬁé?rﬁwd oﬂgrmtga 1, whereln R1
repres@itdphendiidrividtiye BR3orma (@NH2 B ragtioxg sR3lie niefredy, abovand B0 R8 and R9

er preferred enbodi nent, the invention

meaé@ﬁ%eig&%g a conpound of fornul a 1 wherein Rl

represents a phenyl derivative of formula (a), R7 is

Ina fﬁﬂ?r{ehk!rleferreg emBodiMéMthe mn@hn&&aa%% to BQO@B&mB oﬁfbﬁmﬂ@1 wherein R1 re-
presenFs a prhenyl %erlvaF ive ofygr)m%O?%/ Fbg ggr’r'l‘?’e hoxy, ngg Om%%/onS, ?(% 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 morpholin-3,5-dione-4-yl and
R2, R3, R7, R8 and n are 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 morpholin-3,5-dione-4-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 stereocisomer
thereof, wherein R1 represents a phenyl derivative of formula (a), R9 is pyrrolidin-2,5-dione-1-yl and
R2, R3, R7, R8 and n are 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 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 sterecisomer
thereof, wherein R1 represents a phenyl derivative of formula (b) and R4, R5; R6, R7, R8, R9 and n

are as defined above.

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 (b), R4 is methoxy, R5 is methyl, R6 is

hydrogen and R7, R8 and R9 are as defined above.
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- 8- 1In a further preferred enbodi nent, the invention
relates to a conpound of fornmula 1, wherein Rl
wo esasodss s a phenyl derivative of fornul a (a)pPCREP2088/055867

met hoxy, R3 is methoxy, R7 is-nethyl, R8 is nethyl,
and R9 and n are as defined above. 5 In a further
preferred enbodi nent, the invention relates to a
compound of forrmula 1 or a stereoisoner thereof,

In a fyyther prieferrd embgstiraaib b ingenyprerplatesde picoapqupe obPrrua hil astereoisomer

therebfdherin RS rdprésadts B%herRZBderRZtrveBBfo&ﬂlﬂa @ Farue r’r%f-thﬁfRiS%ﬂd R6 together

furthe r.ef
and w?tﬁ\llrécﬁrtsrlog ﬁ# tF% é)tcarbopofogr@sé%wplgrbﬁay a?e Bdremj alsplr\cl)\hlnked chIopentane

ring R4 R elp® axrit are as péfioay Bbayer i vati ve of for nul a(a), R

is nethoxy, R3 is nethoxy, nis 1 and R7, R8 and RO

as_defi ned _ above. further

Ina B HERERT SMp TG Y HOT Bleeds S POmatlis B bpr @ stereoisomer
therebfownaréia R1 repdsentsiarphRly| deivatbperoé®entls (g, Rhie methyl, R8 is methyl, and R4,
R5, Fé%‘?h?}!ﬁ& h 46 QliedrREBHA. (8), R2 is methoxy, R3 is _

nmet hoxy, R7 is nethyl, R8 is nethyl, nis 1 and RO is

as defined above. In a further preferred
Ina fatﬁeodriefm’étﬂ embdtEmérmMBAini@fion @laidsas atcompoudio BPoutl Ofwherein R1 re-

presen%rarg'hef'f\h gjerR/ratl\f"eh&fo?r%SIg OrQPfs n‘rehr%&f Q{S is }Q{Qﬁglehg s%ﬁggen R7 is

Yiv're ri vative 0 or mu
methyrgreik Glethyl &d %ﬁ@m@fﬂai/fieé'ﬁ%p PR, R3, R7, R8 and n are
as defined above. In a further preferred enbodlnent

‘el ates. to
ina s TG ERP e Bafe mihuPa PRI P ep ety Lo Rin R1 re
presegitsra phatyl derivefivefaf Fammbla (t()384 is Rgathogy R5 and R6 together and with inclusion of
the tWBX IR atdis3e nidh BRE ak-BbhdedTorrSa qu@ﬂﬁ*«e@%yclo%énta@mﬁj" 7 RBmethyl,

are as def |ned aboy 25 In a further preferred
RS'SéTfﬁSWE e andinEe P 'H?‘f%t?ﬁ"’?el ates to a compound of

fornula 1 or a stereoisonmer thereof, wherein Rl

In a fOrERF Br% ﬁ%& elﬂbm}ﬁwlthgﬁgér}‘ﬁaﬁ @é?esqg afc%mﬂ}na or(f@ dﬁorj asterecisomer

rroli1din- I one-1
there%\fywﬁ%?'ﬂﬁédepé%s@vté p@myhded'vﬁtd’retoﬁfé’fm‘ﬂ? (é’ﬁé‘r'?éd”‘éﬁ*ﬂ)o%ﬁ ﬁ@nw R8 and
R9 arfelze defieeBbdven rel ates to a conmpound of fornmula 1 or a
stereoi sonmer thereof, wherein Rl represents a phenyl
derivative of formula (a), RO is
Ina fwy"[ef prefeted e@p@.iraer@,ﬁ@e i]]\/%ﬂti(’)n ielates tq_agpmpq:qzd of:fgrmqi@ﬂ afpjstereoisomer
there&swﬁér&n &3 réRddene @ pABGY erivativeloRformiial () e is Bie@foRy, IR&Us methyl, R6 is

nt t d of
vercBo ot Ron 7. Wy BOG ahalBbre, cor * aharerniRe

represents a phenyl derivative of fornmula (b) and R4,

In a fl¥her ferrggemgﬁﬂnmggﬁ tﬁ'@ﬂvéﬁtléﬁ %Ia@é tggfcbrﬂ&%nég%ﬁnula 1 orI J‘sté‘remsomer
furt preferred {De i nvention rel ate

theregf, %%rﬂaﬁﬁae%rserta@rmrfy' ierl‘.ff"“"& of forpa (R SifE Mefhere 5P, Gha k8 together
and withérogision Rilthe eyor @sentalore tobveialy theylerei boadddviermod sifirodiniekd aiyclopentane

,gg)1, ‘fz?' RO %Y 1as Be¥irl hyl, R6 is 40hydrogen and
"ing. ang %8%0( aér)e as d'e ?ng%;eabove

2008/ 138939PCT/ EP2008/ 055867 - 9 - In a further
In a fptef preferrdd embanthénethe intdiBion RILERIO @RBomeduat efointuld1, wherein R1

r t

repre Vﬁ?ﬂ@a %ﬂﬁ%ep&?\{%&f ef(% ?]Iagg E4 ‘?’s rﬁetﬁp%/i va i Vetérma??%?sfo rl’lyrdlrﬂgen R7 is
methyl|f}8 is Rapthys nr*ﬁef Ay 'SRSd%frﬁ‘dd P!epvteoget her and with

i nclusion of the two carbon atons to which they are

i St B BoiBetdbe iR B PR S rne AP T oty
repreesritromiphrepyltderiviaties ¢f fierenlai(lonR4 &l redtiesy tRH @nddintpgriime aod with inclusion of

the M@Ja%h %tolns‘% whicR fh%? gr%'%Qd@rfowgﬁgﬂlnke%?élgdeﬂtaﬁg- r|n7g R7 is methyl,
represents aéo derjvative of fornu

R8 'Sr??:ﬂtWi/I” Is Ranq R ﬁ@?ﬂ?fl'”e aMY°R4, R5, R6, RO and n are as

defi ned above. 10
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In a further preferred enbodi nent, the invention
relates to a conpound of fornula 1, wherein Rl re-
w@e@sasg939 a phenyl derivative of formula (b), PAT/EB2008/055867

met hoxy, R5 is nmethyl, R6 istohydrogen, R7 is nethyl,
R8 is nethyl and RO and n are as defined above. 15In a
further preferred enbodi nent, the invention relates to
a compound of formula 1, wherein RL re- presents a

In a fyienpiefeged ppagdinentdhe inenien welafas)to a rampayngiet e 1 R sterecisomer

there@M@ihd®6in R@g@ﬁ&b@ﬁts ﬁrﬂﬂer\M Hé}gbﬁ\?dgﬁ)}rrﬁtﬁ]a of), rdie nfoV\!?}loﬁrﬁle g—@l&)ne -4-yl, and
t ch they.are, bonde orma spiro-linke
R4F€§ggﬁa 3W%nﬁﬁﬁ3d&§?dls nethyl R8 is nethyl and R9
and n are as deflned above. 20In a further preferred
Ina f@rmépgﬂeféﬁ@@ emb&tinm MBI SHliok ?e'la?ése@ atCQmQOLﬁ;IQ PR Pbr a sterecisomer
or a stere0|$oner r eof

there? wgegglgﬁt%éepéesrgﬂtéﬁ)ﬂhe é ?r\ygttve é%{ﬂaul? E)q,)ngﬂ |a ntobr)hRﬂ'th PgloTe -4-yl, n is
1 andaitt] RBARG, IRG, anRRR8 aFé/as deBneaimatholR) are as defi ned above.

In a further preferred enbodi nent, the invention

relates to a conpound of fornmula 1 or a stereoi soner _
In a fyriiien prefegpd eRppRAIBE T the InyprastRsdo g cpRepf offernulat praesterecisomer
thereoff whersinBH aepldbents Rphersyl ety bt \of folRbulh &) red i8 plryoliRe-2Sdione-1-yl, and

8 and R9 are as defined

R4Jﬁy%§ggeﬁga&j gm%h%gﬂﬁgé %Ered enbodi nent, the

invention relates to a conmpound of formula 1 or a

Ina f§rﬂ%¥ Bferedembddiaé ahe .nmsreienat&o é%&h@&ﬁﬂbﬁfoﬁlmﬂ&'le&yé stereoisomer

ore B SR iR AT U1 ST AT 2 e nis
and R4 RaHR G R7tehe 28 arecasisisfitbddbber m a spiro- | i nked
cyclopentane ring, nis 1 and R7, R8 and RO are as
Itis t? h%unggg)[aq? tt@hth'e &vgr{:t&g cg%?%&@%#ﬁ%%%%{g atﬁ?%or’nl?groips referred to here-
inabowkén particukl, thejpradiemtses gilcemyihatides ofradferveel gpdups desmibed herein.
(b), R4 is nmethoxy, RS is nmethyl, R6 is hydrogen, R7
IS 35neth¥ R8 is methyl, nis 1 and RO is as defined
The copgoends pi glnfvar}tpﬂ ary ﬁﬁ)rgql@.rergéwhgw@aﬁeﬁmﬂrystqllwé form, varying amounts
of solvét€ cluded wigimihe Scdpe ofithe ivipatisn Gire) thefadsrantiiaollatesbi@netdmpounds of
[ n [ [ I
formdE1 B ESELBofe SRRREL Rl IH 4 alrey Rt eR o s
the two carbon atons to which they are bonded form a

The ddRIpb@dk bNELiILY BEBRIALEIHR invieRbn ifdTudk StefBRlsBibrs. IA@EE RBand RS re-

hyl. nis 1 a s defi ahove. WO .
oresJFRjEHF B eck BB e e gorenerbter P Bipy, 1 gmeounds according
to thegmesntior et e endodivereliateogerirecenietse Ra¢hof saie btateegeniaoceaters may have the
absoRMBAYIAIS R bPIHhBUbbIle QInfigurstof Sggéc%ﬁfﬂarto Ehel @{Tg,ad and Prelog).

wherein Rl represents a phenyl derivative of formul

(b), R9 is norpholin-3,5-dione-4-yl, and R4, R5, R6,
AccoldihglyR8e atackoisoraers (455 adé {430 éctasdy ofeecompbimdaof fanmtlada* and the stereo-
; t ' "
o S AF RO PRI o P ARTH SR R SRS i ip e 1o

wherein Rl represents a phenyl derivative of formula

(b), RO is norpholin-3,5-dione-4-yl, nis 1 and R4,

R5, R6, R7 and R8 are as defined above. 10In a further

preferred enbodi nent, the invention relates to a

conmpound of forrmula 1 or a stereoisoner
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15

t hereof, wherein Rl represents a phenyl derivative of

formula (b), RO is pyrrolidin-2,5-dione-1-yl, and R4,
wWR2008RE893R7, R8 and n are as defi ned above. PCTYER2008/055867

further preferred enbodi nent41-the invention relates to

a conmpound of forrmula 1 or a stereoisoner 15t hereof,

wherein Rl represents a phenyl derivative of fornula

(b), RO is B2xyokidin-2,5-dione-1-yl, n is 1 and R4,
R8 are aszdefrned abov is to be
under st ood t hat_t
of substitR3it groupsY
preferred groups 5 5herern Bnpounds of
the invention nmay contR8 ng e. g. (Maéh [ sol ated in
I ncluded within the scope of the invention are,
therefore, all soévates of the conpounds of fornmula 1
preferred exany
formula 1 accor to tRe |nv cl ude
st er eoi soner g’ | ircasg RN R8 rN- resent ®d f erent
groups and/or\R5/and -C r" regent réht
groups, tigs ’onpouRES4 c-'?drng to the |nv%Ht|on have
one or two ste eogeni (Rgelg ers. h of said
stereogenrgz énters may have the absol ute
configurati R or the absolute configuration S
(according to Cahn, Ingold and Prel og). 30According|y
stereaqi s poun
o b S, P e S s beiogh (SrBais TR
4S), (2S, 4R) and (2S, 4R) in case of a conmpound of
r
The |Fr\%¥1ﬁ%” fﬁrtr‘rlelp Wclugﬁoe?lmnﬁ?(tﬁﬁlg ggﬂéstbk&s rﬁér!rr@mﬂ‘feh%e& Bi%%/engg* d?nt of the
ram’ﬁ?Wémgﬁveﬁ?¥Qﬁ?%|thher includes all mixtures of the
stereoi somers nentioned above independent of the
0
SomJ @‘H*e COrﬂqgﬁrLo%%lf E}gmtélg r? 8@88%5‘”5%@&% hhgpeﬁwghilﬁ% &@e’?@rﬁ Er@&glllne forms
(Poly@prpher wigh ate yréhintheisprpefoh ihgdnveptisiny nor phs) , mhrch are
within the scope of the |nvent|on The invention
The iif}vge)rr/’}ic?rﬁtrrg}eﬁée ttegsts t8 ggmﬁé)up &B?rgrg §S4S wglft;lﬁ%rre%axI @teﬁraef ?Ii]}%s in ?he process of
produsigiiteLredwowfds obiormalia1 accactngrte thednveatiantas desoribert hepginaiter.
descri bed hereinafter. The invention therefore al so
relates to a conpound of formnu wher ei n

The i?éﬂ?PE‘iSrtB%réfﬁfesa'%? "BRIERA 2 ERPRYEY ‘i’fJ\f‘émeia“f ormul ae (a) or
(b) WD 2008/ 138939PCT/ EP2008/ 055867 - 12 -

H
N

R5, R6, R7 and
eli nvegt i,on S conbrnatrons
ei to Nefzbnabove
particul ar, the igéz ov aflons of
crystalline form varying anounts of solvents.
and the st eRéqj seners thereof. Hydrates are a
l@ sai d sol vat es 2 he conpounds of

R1 o 4
R7 R8

wherein

R1 represents a phenyl derivative of formulae (a) or (b)
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R6 wherein R2 is selected fromthe group consisting of
1- 2C al koxy and 1-2C-al koxy which is conpletely or
w@e@dassosant | y substituted by fluorine; 5R3 i SPGEERDN®055867
fromthe group consisting of12l- 2C- al koxy,
3-5C-cycl oal koxy, 3-5C-cycl oal kyl - nmet hoxy and
1-2C- al koxy which is conpletely or predom nantly
substituted by fluorine; R4 is selected fromthe group
consi sting of 1-2C axy and 1- 2C- al ky\ ichis
conpl etely or ‘ ' subst g HOr i ne;
R5 is 1-2C al kyl @. is selected Nony't he group
consi sting of hydrogen and 1-2C-al kyl, / or\R5 and R6
t oget her and wi t hR3ncl usi Bh of the twoOcar
to which they are bonded, forma spiro-lPqked 5- or
6- menber ed hydrocar bon ri ng; R7is 1- 38%l kyl and R8is
1-3C-al kyl 150or R7 and R8 toget her vvlth e carbon
atom to which they are bonded, forma spiro-I|inked
3-, 4-, 5- or 6-nenbered hydrocarbon ring; a salt
whergimer eof , a stereoi somer thereof or a salt of the
FHEE QLS MIm hB@FRptonsRhd & 10ic-diksy %mgfaﬂ@xmhlch is completely or
s. of the stereoi sonmers thereof

|9¥8‘¥ml5’8'éa”ﬁ3f f”bswgt?%gﬁ%l@”%d 20 organic acid addition
SR} selacteld Bah the gmuplrohrsties of edpelsdxal 3-§C-aldloalkoxy, 3-5C-cycloalkyl-

prhé’th&@%%‘ﬁ lzéaénlo\éy @/ﬁl@@@tc@mblgtdyrb@E&@&hiﬁarﬂIVQU&mQﬂﬂ' by ﬂ@&rln@
dition salts and articularly

p'ﬁ‘a'ns Felees ﬁr%meyr%eemsgasv %f ¥ ?Fo?'é%ia&gér?r& adi?oé\éWP'Eh Q&P'Bp'ete'y or
am‘elddmlrmmthsalbtsmutamdyﬂmirmes W th bases customarily used
%y angXampl es of acid addition salts include,
but are n [Tmted to, hydrochlorides, dr obr om des,
pRbis selogerhfsere e gfﬁulprca’ﬁsé%'”g %fuhyfjrﬁﬁ%‘s,a”déc@’%i%’
tdrlR‘5I em.e ma@tr@t @rﬁj withl iidiBloA Sf thEtvg dtespnatdss, tohrﬂﬁmﬂlﬁ?éy%e bonded,

4- dro neg but yr at es,
\QTf osa'io'IIn es e}ﬁ erae?e "o“’?aad’r”é'{‘%s mal at es,
R7 'aét3§ta#9/| affdumar ates, succi nates, oxal at es, tartrates,
RS s,geat;em;@,s benzenesul f onat es (beS| | ates),

AP0 o G ER AT SR Y 8 Porpert g g spiro-inked 3-
h@foﬁ-@cmmmbdeg hpdrecairomfriegr ed. 30Exanpl es of salts with

a salﬁﬁé@@f é ﬁ&rlebligcﬁner%eo@[)rea &fp{tof [h'emetr&%o];n@r th!aﬂeBim um
sodi um pot assi um cal ci um

Salts of the compounds of formula 4 or the salts of the sterecisomers thereof include all inorganic and
organic acid addition salts 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-
phates, nitrates, sulfates, acetates, trifluoroacetates, 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.

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

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



al um num nmagnesium titanium amonium nmeglum ne and
guanidiniumsalts. WD 2008/ 138939PCT/ EP2008/ 055867 -
wa3008/134989 sal t s i ncl ude wat er-insol ubl e and, PCT/EP2008/055867

particularly, water-soluble-®alts. The conpounds of
formula 4, the salts, the stereoisoners and the salts

tal e.g. when

The S%Tts *13?@3&3%@%0 3ﬁ/J g 'tg%ﬁﬁ i'n ptan%{j or mwggg?@&n%g%gﬁount s of

soI vents. Included within the 5 scope of the invention

The o%Fn@ouerB of Bfnflie4, tiRd daits Mhe/sddreSisddferd iR tBOSANS YNES stefeoisomers thereof
may c%n{aln 8lgsvc\)ll’ljreé1r|%ola\§ﬁ Adlntc gtasllge{o%% %?ayttlr}%iamg{ugttrs é)g ?OEV§H%r|§C|U$e% within the
scopg ﬁéhq—;lgmntjqn@fg, thérefors; glli$advaties of the compgungs g”rf@rfm;larde ds well as the sol-
vatesSTRRALAE He stdhbidoMetnk it Jafid KtRSstbrRoisorQEBrANELRYounds of formula
formula 4, wherein 10Rlrepresents a phenyl derivative
of forrmulae (a) or (b) R6 wherein R2 is selected
fromthe group consisting of 1-2C al koxy and
Ina plefgrg‘edaén%é%eYWth& nwérﬁloﬁ Méﬁ%%%m%un@ ?QWIQQ%Heyem
substi tuted Iy ['uorine; 15 iI's selected fromthe
R1 - greBigsertoneidw;degvasve iff?r@uﬁeléw (®Bnd 1- 2C al koxy whi ch
i s conpletely or predonminantly substituted by
fluorine; R4 is selected fromthe group_consisting of
1-2C al koxy and 1-2 b xy: which is ¢ Rt ely or
predom nantly R
1-2C-al kyl and 20R6

eI ected fromt

consi sting of hydhen angy 1- 2C al kyl , R6
toget her and wi t h"hcl usi'oh of the two bon ons,
to which they are bonded, forma spir vked 5- or
6- menber ed hydrocarbon ring; R7is 1-3C and R8is
1- 3C- al kyl R6

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;
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],
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
or R7 and R8 together with the carbon atom, to which they are bonded, form a spiro-linked 5- or
6-membered hydrocarbon ring;

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

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

R1 represents a phenyl derivative of formulae (a) or (b)
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250r R7 and R8 together with the carbon atom to which
they are bonded, forma spiro-linked 5- or 6-nenbered

whyasassasbon ring; a salt thereof, a stereoi SOPET/EP2008/055867

thereof or a salt of the stereoi somer thereof.
I n another preferred enbodi nent, the invention rel ates
to a conmpound of fornula 4, wherein 30Rlrepresents a
phenyl derivative of formulae (a) or (b
2008/ 138939PCT/ EP2008/ 055867 - 14 - |
is selected fr p tonsi stR4g C al koxy
and 1-2C-al koxy whi c/—=6 conpl etely or pregdoni nantly
ine; @R3 is selectgd frjom Qﬂje
1- 2C-al koxy and 1- al koxy "whi ch
is conpletely or predom nantly substi fgedby
fluorine; R4 is selected fromthe group cofisisting of
1- 2Cal koxy and 1-2GC-al koxy which is cofffl etely or
predom nantly substituted by fluorine; R5 is nethyl

wherdihd 10R6 is hydrogen, or R5 and R6 together and with

R7
R8

I nclusion of the two carbon atons, to which they are
H¥ria &electbiram He Ipup Gonsistreef 152C-gkoxg apg irBerali@xy which is completely or
hyt o @b subsiitigd bymicsind;- 3C- al kyl and R8i s 1-3C al kyl ;

. sal f 2100 f,~0 [t
1330 090 8810 SLERPIAT R RS 3R Bty o
eRrersninaeHt subRéutehhetioriosi rel ates to conpounds of

f A Bébiaetdd frofh BHe@rdup Rk AR SN alRoxy RAA Y [2Ctfioky whitY 8 cBhpletely or
fporéé'{)ur’rllir%%tlyg g)bstﬂtrjte(g B\) fluorine;

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;

is 1-3C-alkyl and

is 1-3C-alkyl;

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

In a further preferred embodiment the invention relates to compounds of formula 4, wherein

R1

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

o (b)
R5
R6

wherein

R2 is methoxy;
R3 is methoxy;
R4 is methoxy;
R5 is methyl;
R6 is hydrogen,



10

15

20

25

20 R6 wherein R2 is nethoxy; R3 is nmethoxy; R4 is

nmet hoxy; 25R5 is nmethyl; R6 is hydrogen, WO
wWQ0@8/11R8Y39PCT/ EP2008/ 055867 - 15 - or R5 andp@®BEP2008/055867

together and with inclusionf- the two carbon atons,

to which they are bonded, forma spiro-Ilinked 5- or

orrﬁ%rgﬁgr toi%l]h%F %Al ﬁ’ﬂﬁth &hE{KA/osca% I?aY(Jms B%!/ hgﬁe#‘ga\(z% bonded,

50r a sa reof . preterred e
tfhen 2 ARiErlinkeshd- Péﬁ'ateéé)efteé hadf@%ﬁ'i?@lﬁ'ﬁ@ of fornula 4,
R7 V"ﬁ&fe&iyn Rl represents a phenyl derivative of for rrul a
RS }ﬁetRﬁ is methoxy, R3 is nethoxy, R7 is nethyl and R8
or a salt thereof. 10 In a further
Oraqaﬂéf%&t)fed enbodi ment, the invention relates to a
conpound of formula 4, vvherei n Rl represents a phenyl

Ina f\‘l@lelﬁérlg err emé 4"{59) b%w\gebr%@n e terﬁsg? g%t)r’l;l]g Qég{réu?%tv«ﬁﬁein R1
represgntsea siaEnyl defiveatiendf fornblar(a)aRe isrrhdiboxy PR &6 @rettedy, R7 is methyl and R8 is

meth?r@}%@ampeofthe invention relates to a conpound of
ormula 4, wherein Rl represents a phenyl derivative

of formula (b), R4 is methoxy, R5 and R6 together and
In a futHeh prefeerbdi 8 inbddiraént ttheintattior @faisno atcﬁrﬁﬁqunﬂ of fokmutdd, twhekein R1

repreg‘gn?s g@%ﬂ?%ém&ﬂ%&f%rﬁma (@ ‘:ih ﬂhﬁghog( ?l@?‘%&iﬁgg{?ng Mroggz, R7 is

methyl and R8 is methyl or a salt thereof.

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.

The compounds of formula 4 include sterecisomers. In case R7 and R8 represent different groups
and/or R5 and —CH,R6 represent different groups, the compounds of formula 4 have one or two
stereogenic centers. Each of said stereogenic centers may have the absolute configuration R or the

absolute configuration S (according to Cahn, Ingold and Prelog).

Accordingly, the stereoisomers (4R) and (48) in case of a compound of formula 4a* and the stereoiso-
mers (2R, 4R), (2R, 48), (2S, 4R) and (28, 4R) in case of a compound of formula 4b*
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20The conpounds of formula 4 include stereoisoners. In

case R7 and R8 represent different groups and/or RS
w@nehsAHI2R6 represent different groups, the coPQDEPIISS/055867

of forrmula 4 have one or twolestereogenic centers. Each

of said stereogenic centers may have the absol ute

configuration R %? t he absolute configuration S

(according to Ca gl d and Prel og). 25Accordingly,

the stereoi soners (4R d (49 in case of a conpound
of formula 4a* and tH 8L £QIN Ot rs \2R 4R), (2R
45), (2S, 4R an® of a npound of
formula 4b* WD 2008/ 13§939BCT//EP20 5867 - 16 - R6

are part of the invention (tlhe\nunbers refer to the
atons indicated in fornul aeR8a*0Oand 4H#487) 5The
invention further includes all m xtures of the
st ereoi somers nenti oned above i ndependent of the
rati o, including e r&emates. The conmpounds of
formula 1 and th SpPON i
the i nvention can bé Prep red as follows. 10 As shown
in reaction schene he- ngs formula 1,
wherein RL, R7, R80ang aboveNitent i oned
nmeani ngs and nis 1\caf fned eacting a
correspondi ng cRSPGQ a 2 with a conpound of
formul a R9-H, wherei)n R9 hasR& he abovetyrent i oned
meani ngs in an apg opriate sol vent, such as, for
exanpl e N, N-di met hyl f or mam de,
1-met hyl - pyrrolidin-2-one, ethanol, 152-propano
are pgrr't Blr tRPRAY tion ﬁﬁg mers r@@ﬂoqm %t{)rlnl: 8|'E;atte<ﬂnr @rﬂ%g'éqgugr%%*)
preferably i e presence o ase
exanpl e potassi um car bonat e, sodlun1carbonate or
The ifhieinBEREHRY irelubed a’lln‘i'ufr(]I&regBﬂtlh@ sefedisatry nfaehtuc:]naa Sﬁcldle independent of the
t Lo the boiling point of the solvent
MWDM%FE%53§ggE e conmpounds of fornula 2, wherein Rl, R7
and R8 have the above-nenti oned neani ngs can be 20

The da,mpaudaedf fBdmul£L AEkd HE comERhLSRIMDIaNGEATRGINRE Plention can be
4 with chl oroacetyl chloride or ch oroacetic

prepaé%‘%%}’j?'o&'é in an inert solvent, such as, for exanple
di chl or onret hane, chl orof orm t ol uene, tetrahydrofurane

As sHelvn %@5&891 Edhehne 1%@50%%@9@4 of \%rrﬁtn§1 F?/\Vl‘%?e%nﬁ? 9T REaRPRE have the
such f or exanﬁ] e triet

abov%’megtﬂ?ﬁ?%ﬁ‘ﬁ?%’quf)ﬂng 'Shkcanﬂ’feé)fbéfnﬁﬁ Py re&?“”& & CHpPPraYing gempound of
formuie? wittea cibaandl ofcforii udenR9-Hewnpeei@Ra has the ¥dve-mentioned meanings in an

appro%qgtgl ﬁ§§‘9%ﬁﬁ1@y E)Pg Ieol\rfﬁfg(ﬁrzethylfumamlﬁg 1|_||netm§ r%llﬂln- -one, ethanol,

e above-nenti o meani ng N an I ate
2-proggfiol, drproragel ctans!, a?%‘?“'@)@éf?b’?'@/df@ﬂr@'?ﬂ Pr@fel“r’iﬂ'WB hegitsgace of a base,
such &s, & telyrhpl potagivuntidéamboRarNe@diuredaitvngtke or @ilsbee®llsthylamine and preferably
at raléeedtt%r%é]é/r pr%fu%rtoaﬁﬁ’boﬁ“ C;;S]Oénnglgtﬂg (IS]ven Boquéle&sglsﬂgﬂeas
exanpl e potassi um car bonat e, SOdI um car bonat e,

The c@hﬂp&ﬂﬂ% @pﬁzﬂnﬂﬁe"‘ﬁ’ lwkefeRER D IR7hE 8B Xl ot Bﬁavemn&{eﬁfn%ﬁlhéé/can be
obtalréegl t\)’é?ﬁC?rE?e? ﬁog%géogtallr{grj %or’ln'lgoung ofsfgﬁnetjlabf with crhgor a%let%hlorfldetorr] chloroacetic

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

f or

furane or acetonitril, 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.

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
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The conpounds of formula 3, wherein RlL, R7 and R8 have
t he above-nenti oned neani ngs can be prepared by
WO e@sii389g9 a correspondi ng conpound of formnmul a BCTEP1008/055867
prop-2-enoyl chloride in animert solvent, such as,
for exanpl e dichl oronet hane, chloroforn] acetonitri

R9- HO\X/hetrSH ﬁglﬂﬁg{hg gbqv%%entla{ﬁgfn?eraﬁl%y |{1 Epr!);;}%teosroﬁ/%ﬁp&%h %g s example

N N BT Hy P BrPHEITconepasR i angriaFeyasfians, dichiorome-
thanefkﬁftdllileﬁla pﬁéﬂeraalgl irth® bl%@éncé engedaat, Wieh asl e eﬁéhfﬂ%);wl’&%iuﬁhfcarbonate

SOdIU %\Sge%)n?artgh({us%)r%)dﬁelt Igrr’]mrir? osr ?rléea H%@lenep?ned arl?fgraglg )?t rraiesg% {emﬁaeragjre up to

the b@lmgm@spgfrtm W%bhﬁmlwﬁdd of formula 5 with an in
4-position activated and in 151-position protected

perdi ne-deriyvative, for exanple tert-butyl
The R rpch BRI BT Rl 2B SR AoorBTEmsotey e can be
prepare tby-rbartipd a corresponding compound of formula 4 with prop-2-enoyl chloride in an inert
solvef]ft' gﬁmt£ %F&Qlﬂ{)@w&hgﬁ%)eﬂ%'ng Q,rh|o¢df(5}ﬁ1 ;ce%ftm%ﬁéltrgﬁﬁrdfd}ar?en preferably

I nert sol vent, such for exarrp
in the,\@r?q_eaq;el%tarl@fq éy% fa@exa@pﬁégeﬁ%larﬁw ?ralisapraryiothylgming, The reaction is
prefechblyxanied oitrat bfiBiefina@nmnatereof a strong base, such as,
for exanpl e sodi um et hoxi de, potassiumtert- butoxide
sodiun1h¥dr|de and preferably at raised tenperature,
The copppuNgls of fPrmulasd arpred B0 RY @nd BB fravedite abqvemirationpd Imeanipgrecan be
prepé?é&"@ﬂ@zﬁﬁﬁﬁg Qtorf&béﬁdﬂn@ cé’mdeﬁ@ befofnUrls wiffamind- ﬁgltl&a&dﬁvétbﬁand in

rpogtR PN R SRR LF T a1 G Ry DY T o Yoy
piperidinkyleharbpiykee di uay@wabﬁhdnmthadesulfﬂny@xmatlmnmbﬂ watbexylate in an inert

solveRQbYRRL f@?/é(faﬁlﬁ]e I\pl(l-%fn%rt@}%%a?fﬁder QB 1-HRIFREH-8IoHE 8Sdioxane, in the
t he i oint of the sol vent

eci al | n
preseﬁé‘?ﬂfga Stﬁ@%% 35255“?'?1 8> %ﬁﬁ%ﬂﬁ’{gé"d&f’“ PRI BOIBSSIURHET E?ﬁﬂx'g& sodium
hydrid®/ asdhptrefetablyay aaisel englecanee i a0 foe dxamgaenditgs5¢°an be
obt ai ned by reacting an appropriately substituted
a, a- di substi t ut ed- 6- oxobenzene propionic acid ester of

Alterragyghi; ne cgMppYrs RLfAM4A havhRipdy Rt &7iaRd B haykihe gpevameentioned
mearfirgk ¢@Nbe proptéd Bsreadting a ex@dtpbrelirgtombambof folmk£6 aithpiparidin-4-

thydPazmg%thfﬂ 81|Idrldg eaf rg%tﬁgriwwgtgr sroﬁ)eﬁt sg/?tgr%n&g{e%lﬁ)k} a? alsggéemperatures

vént
espegiali @t th‘}’ﬁ@""&ﬁ%ﬁ Ofdfle ﬁcnv-,enasyatem kainggsed-ut ed- 6- oxobenzene
propionic acid ester may be a 1-4C- al kyl ester;

t | | f [ - h ' ti .
mho RbirEY sFomiyels BB L7 apo PR R R abslante vl ranes con o
obtaired bpofn@xc&mg’arfébprdﬁ]atdm dutiR8tuted wer-ditr s tit led-8-omehenzame @cbpionic acid ester
of for@ﬁ@%' \Mﬁﬁg&@ n@ﬁydpé’tg m%%ﬂ;a@%r Jt@ébcl\\;e'n{] guéﬂ\r;aj aIBF éX\éﬁIE%%'q alcohol like

Y

ethanoh@r maiiwpel. Pfef?@bﬁ‘e%ﬁfﬁ'%ﬁ é%!“ﬁ?é%ﬁ?nﬁge%"v Rt A b@%’tgé}O'“éPf the solvent
beingf UBEAMThG edter Mﬁﬂﬁrcﬁdx@sﬁi?st@féd BR&OB@M&& AEpiGHROMRT S8R 2@ BEE 1-4C-alkyl

t f I
ester T PAR G S Siie = g =G Ph 87 ot g <S8 ™ ©
N, N- di met hyl f ormami de or 1-nethyl-pyrrolidin-2-one, in

The Jo%oﬂd@%%%lé)é \Aﬁ‘iel%‘nrl@p @{7%@& Re h§\H§the Q@ov@%enﬁm&mmgs can be
hi um di i so hi um or saod

i am ne,
prep"’lﬁ?’d‘?y "gRetinggn ?@Wt?%%‘%?'a?ﬂ? 8%”‘)‘4‘5‘%# aup - ‘%'%ﬂ“iiUW &eﬁhe above-
mentM&cﬁﬁ%ﬁnbg&ﬂBQrPéﬁérEPMé 05886in R7 4 R8 Gavettixddbevesicatiched mea-
nlngs in ah(ﬂf ?%%@er?t Qe S% g(%rgg%ﬂgameﬂa f' gn@ﬁgﬁglﬁgeﬁgggégﬂaﬁ?\r dimethyl-
form%@lq]?m rzethﬂtpmyq)lﬁ@r&-%dgtt@a %{ﬁfnﬁ%@fmtrong base, such as for example lithium
diisopHy A0 banaitiudOxsbaiti@.hydride, at TdveteRpétuSesOprefeibiflleRw/-40°C.

are commercially available or can be prepared

according to procedures known 5in the art. The

acti vated benzoic acid derivatives of forrmula 8 can be

obt ai ned, for exanple, according to the procedures

described in the international patent applications

W92/ 12961, W94/ 02465, W95/01338 and W96/ 03399. 10

An alternative synthesis route to conpounds of fornula

5 is described in the European patent application

=N A NSNS A
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WO 2008/ 138939PCT/ EP2008/ 055867 -20- Conpounds of
formula 1 can be converted into further conpounds of
wo ooosabsa3d by net hods known in the art. For exe@pEPR2068/055867
a conmpound of forrmula 1, whersein RO is a
t hi onor phol i ne- 1- oxi de- 3, 5-di one-4-yl- or a thio-

Swtagg Ql]aglolf ﬂ)?r %1&1 agé fg?(éx%%ﬁg réeftﬂ’g Q%tqyﬁéfo&%ﬁ Qneqw’] -2~ %gethylbutanoate

ma co
methf"r?r%wﬂwtﬁﬁeﬁtpﬁeettavl Qﬁaﬁtfmp@nt&n%te ?frdﬁgetbx} %ﬂ?pe&t?@@fhoasﬁate
reaction, for exanple by u3|ng chloroperben20|c acid
The esgeéss (i)fgolr [ay e{nte coar’r:l]rgergl?l ly aé/gﬁr%\g%uorr] 8an b% er%arr%@{J :flccorflnlg ;i)r%cedures known
Inﬂ“usé a tenporarlly protective group in order to
i ntroduce a specific substituent at the end of a
The z{?g\gaget t}oegFoslg (ﬁ%quéatlvggcl)f%‘?{pw %arapigg}eg %)/raeg%‘% I;;é’lcsco%mg to the
procegni@s gescriedt i the prigrndtiooal pafent dpplidaBors (Y@ 92/ 1296 htW OEx(@a#b e S
W09§/01@8%'H8’ dys8odeen prepared using such a nethod;
her e, the(%enzy? group served as a tenporarily
protective group for a hydroxyl group in R3 position.
An alfematite syathks1Omntelt® cdrupds & Goimslkislid édciibed ilit@e &ufopédmnaiatent appli-
cmbA%P&ﬁg&ﬁ are a nunber of reactive centers on a
arting or internedi ate conpound, it may be necessary
to block one or nore reactive centers tenporarily by
protective groups in order to allow a reaction to
proceed specifically at the desired reaction center. A
detail ed description for the use of a |arge nunber of
proven protective groups is found, for exanple, in
20T. W Geene, Protective Goups in Organic
Synt hesis, John Wley & Sons, 1999, 3rd Ed., or in P
Koci enski, Protecting G oups, Thienme Medica
Publ i shers, 2000. The conpounds according to the
invention are isolated and purified in a manner known
per se, e.g. by distilling off the solvent in vacuo
and recrystallizing the residue obtained froma
sui tabl e solvent or 25subjecting it to one of the
customary purification nethods, such as col um
chromat ography on a suitable support material. Salts
of the conpounds of fornmula 4 and the stereoi soners
t hereof can be obtained by dissolving the free
conmpound in a suitable solvent (for exanple a ketone
such as acetone, nethyl ethyl ket one or
30net hyl i sobut yl ket one, an et her such as diethyl
et her, tetrahydrofurane or di oxane, a chlorinated
hydr ocar bon such as net hyl ene chl oride or chloroform
a | ow nol ecul ar wei ght aliphatic al cohol such as
nmet hanol , et hanol or isopropanol, a | ow nol ecul ar
wei ght aliphatic ester such as ethyl acetate or
i sopropyl 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 enpl oyed
in salt preparation, depending on whether a 35npbno- or
pol ybasi c acid or base is concerned and dependi ng on
which salt is desired, in an equinol ar



quantitative ratio or one differing therefrom The

salts are obtained by filtering, reprecipitating,
wW@e@si1gsoBat i ng with a non-sol vent for the sal t POT/EP3008/055867

evaporating the solvent. Saltes obtai ned can be

converted into the free conmpounds which, in turn, can

V. jnto salts. lp this manner

E%géﬁﬁééh%ﬁg31ly unaccept a fe salts, which can be

obt ai ned, f6r exanmpl e, as P 8essﬂproducts iptheo

nanufacturlﬂg‘an WD 2008/ 138939PCT/ EP2008/ 095867 || 21

- an indusgrial sc ; d IB@ O//
pharnacéﬁlicaﬂ“y accept abl e sal t §cpby processes OWnN (6)
to the person skilled in Hieartn Pure di astBYeon®8s

and pure enantionmers of Hfe_£onpo s according to the

i nvention can be ob- 5taned e.g” by asymetric
synt hesi s, by using chiral arting conpounds i|n
synthesi s and by splitiing up enantiongric and

H,N-NH,/ethanol

di asteri oneri xtures obtained in syfithesis.
Preferably, e pure diastereoﬁehggland‘b re
enant i oneri c\conpounds of Y 'onJéte obt dil ned
by using chir tarting ¢ otthds i n synt hes)s. (5)
10Enant i qpefy ¢ Epd di ast €reoneric m xtures ¢ A b 0
split upjintp t & pure enantionmers and pl¥E

diashq met hods known to a person g4l | in
the art. ferably, diastereonmeric m xtures are

separ atRf byR8r yst al ation, in particular fractiona
crystallization, or chromatography. Enantioneric

m>Xxtures can be separated e~gq. by form ng
%i tecieoners with a chiral awd]iary agent, resolving
he di ast ef eoners obt ai ned afid re ving the chira
awd'liary agent. As chiral,a@xk?iary Sagents, for
egangyl e, chiral acids can be used to separate

cl i ric bases and chiral bases can be™~used to
separate enantiom®eric acids via formation of 0 //
di astereoneric saNts. Furthernore, diastereoneric jk__//

derivati ve$ such ds diastereoneric esters can be N

res of acids, respectively, us|

iral al cohols, respectively,
ents. Additionally, diastg ner i

@ (3)

reoneri c 20cl at hrat es nay/be used
nantioneric mxtures. Ag ti )
m Xtures can be split up using ch\ra

separat'ﬁq C@lgumms in chromat ography. Anot Rfr siR8 abl e
method for the isolation of enantioners is th
enzymati c $eparation. As wi Il be appreciategd by
persons skilled in the art, the invention is not
limted tofthe particular em 25bodi nents descri bed
herein, bu R@gyers all nodifications that are [wiRSH n
the spirit|and scope of the invention as defined by
the appended clai@gs. Al patents, patent applifcatiorg,

publ i cations, test\\methods and other naterial gl cited
herei n areyincorporated by reference in their
f ol

for sep
enanfloner)

entireties. 3 Wi ng exanples illustrate/t & R9
invention in @Qreatyer detail, without restricting it.
Furt her conmpounds/according to the invention, of ich
the preparatidn is not explicitly described,Ng_a]N be
prepared Vh n angl agus way. ) (1, n=2)
R1 o] R1 o

R7 RS R7 R8
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WO 2008/ 138939PCT/ EP2008/ 055867 - 22 - Exanpl es The
foll ow ng abbreviations are used: mn: mnutes, h:
whoeos(139939 DCM  di chl or onet hane, THF: t et r ahydrpéT/EP2V6$/055867
EA: ethyl acetate, DVF. N, N-adi-nmet hyl f or mam de, M :
melting point, RT: roomtenpera- 5ture (20 to 250),
M5: mass spectronetry and cal c: cal cul ated. Final
products
Compoandsxaf foregla (13an bel peryerrskiyig Mg gompoundgiohiefmya 1 By girtiods known in
the af.-Fbr Bydiple 1H- pyr azol - 1-yl | pi peri di n- 1-
10y11- 2- oxoet hyl ) nor phol i ne-3,5-dione 1.0 g
2El - (chl or oacet yppi peri di n-4-y1] - 5- (3, 4-di net hoxypheny
*1) a dordpod ndheftfbryriula2l, dheleinyReripa Blibnmypreting-1-8xidesBiB-dione-4-yl- or a thio-
( C%Q Aafal 1/‘“ C)IOXIOQ ﬁD%%ﬁ@l gelslsld 'c&?b@pépgéﬂ?@n Q'&gmBOUQd gf formula 1,

heat ed

Th‘%h%"if\/‘ftRF’éS %@Wﬁ\?@&o'i“ﬁ atieRs- ‘hﬂd‘”ﬂ H\éa? %’g‘i’aéfaréreﬁFt§§ofP(/%?ﬁ'mp'e by
i nusirg 3adhloadpeBEM;oianakthie dichlovmetbabe aesn avidaht. 30 M of
water and 20 Ml of 0.5 M H2SO4. The DCM | ayer is dried
over MgSO4 and concen- trated in vacuo. The title _
A furtherqeagipllity © REpRAS] eaMPcLRas of fogmylali! étthype @tampprarilyprgbective group in
ordert&mtrddué€a sBecmc substituent at the end of a reaction sequence. This method can be
advar%ltagg%)u%¥ usef’_g')r examfrregoirg ?peedWergnt g’lkéxf%lrortrj%t VA gésﬂl)c()gbié" he R3
substgppt, fxampim@tﬁmm |Eo’ylaveab¢e@|pr@a@d5ﬁdg &Rl azmathagh here, the benzyl group

e Bk a(tERP REMAGBEEMRBIGRRAP ki atydro 2p RFpsHiieRt hoxypheny
> )-2t4 %I r@?ﬁyl 2 thyg?Tg 3&%@%2094%- tIone

(conpound Al) and 3.6 g succinimde are suspended in
It is kb@vmto tief pePsoprskifyainio ktheaandhdigbtherd ateoa Biier Bf réagv e cintessouarstarting or

mterrﬁ:é'?feﬁ’éjw uf, & N%Q@QQeée@s fotHIcQ:ﬂ%nQHrrrhcﬂg rélach/e c’éme%rtemporarlly by

addi ng pot assi um car bo the 25 reaction mxture iIs
protegttvp BF8BS NEFdesty Py aar‘%acg%o pfoﬁé?g spealfigally,at thas¢es(ier fepctiop genter. A
detaile¢ aedcrigtion f thBOJ’i;BloEdi RrgeAdutnder o praven prgtetiose gBoups I3 faind/fexample, in

T. Wt@rgerlﬂaeﬁw d&gvé Sro Oélg H%q%%k_ﬁyﬁ@gﬂ£ prﬁhm%% g?ﬂs 19%)'9 d%tﬁ‘%ﬂ orinP.
Kocienpig, Rpigeting @“P%)S sﬁhmreéﬂequ Pyplishers, 2000RT and t he

crystallized product is filtered. The product is dried

The Cfm()%urﬁiligcoadﬁyg ﬁueérevl,?gion re |sol_a|_$d indlpu(ﬁi?ecplph nianger knowQLp% se, e.g. by
distilligg hﬁf thec;son/pptm/yag;g@pnd]_reyﬂyg;tgllwth@reﬁldpe 9m@ned from a suitable solvent or

subjegﬂr@)ﬂngné/ J)f)tlﬁé/&tfs@)lfﬂaq) ARG HEROR, suchBE 88ah& hromatography on a
nal ogrg ;e\éadjas described for exanple 1 using

suitalig §upp cet yppi peri di n-4-y1]-5- (3, 4-di et h-
350xyphenyl) - 4, 4-di net hy1- 2, 4- di hydr o- 3H pyr azol - 3-one

Salts ()PfﬂgEQrHﬁde n&gaf f(ﬂ'ﬂ\qlasl%g itthi é@rg@scﬁ%éﬁ%w daf b& Bﬁgﬁwaﬁdissolving the
free compound in a suitable solvent (for example a ketone such as acetone, methylethylketone or
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, ethanol or isopropanol, 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
mono- or polybasic acid or base is concerned and depending on which salt 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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M p.211-213C WD 2008/ 138939PCT/ EP2008/ 055867 - 23- 4.

142- (4-{343- (cycl opropyl net hoxy) - 4- (di f | uor onet hoxy) ph
wenokiizsh3d- di met hyl- 5- oxo- 4, 5- di hydr o- PCT/EP2008/055867

1H pyrazol - 1-yl | pi peri di n- 1-211) - 2- oxoet hyl ] pyrrol i di ne

-2, 5-di one 5Prepared anal ogously as described for

an m%?gpécﬁlleo aH%e%gnverted into. pharmaﬁeutlﬁllygﬁ%epzable S|a|tS by processes known to

roacetyppl perid
mepﬁﬁ@bﬁ@h@ﬁﬁ@%?} 4- (di f1 uor omet hoxy) pheny1] - 4, 4- di net hyl|
4- di hydr o- 3H pyrazol - 3- one (conpound A3) and

Pure _ﬁ@lﬁ%erfarﬁgr%%ﬁ? gtfﬁset %&lgrl’n%r% rogtﬁy ITE nds :3009:&”%%% the |nv rﬁ:on ﬁn be ob-
tainedie g- i ammytllc Bynthesis 4bysssihg mylda‘l gar_[lhg compounds in syntheS|s and by splitting

up erBW&Wéﬁl: add ¥ &’Jaétfﬂoﬁf‘eﬁé Rhixfrds Oblained P XRHEY | Hro¥iabg] thdpire- 2,
m X

d'aSte_Ee‘('@erWﬂ% P{"8 GH%I'P'B%P %”ﬁ%‘f HERUPRENGTPD AL Pk y TG el
aammpxﬂmsmwshwdnme@$kpyrazol- -
yl ] pi peridin-1-y11l-2-oxoethyppyrrolidine-2,5-di one
gconpound Ad), 0.7 g of bronnnethylcyclopropane 15and
Enan 0'@”6@”?)8'?%‘%@P'ﬂ]ﬁﬁ'°dﬁ'?“lﬂf?ﬁ&?’éb? Pl iRy thepure eraniemers And Ruse
diastéredrhaix BEimbibbdsnbwa td epersdni seiled ih éhesdl. P@RdratiG diastereomeric mixtures

are s%av ga?g({ tﬁ;ﬁ%%tallyélt%n |ﬁ ﬁ%gtﬁar fr%cb?o%gl (%r);skaﬂigg‘t%nb tc}qﬁb to Itpﬁy

ace he organi c layer
Enanhg@qi@gmﬁmeg eary @tS@pg{ﬁ@d tetgebEA”@%@@?t%f?@Hefs Wﬁ'éa P@@I dxdiary agent,
resolVifly 66 Yattalebing@ dblamedard Rinoving Bk ahiral aMiliaby aglaatgAi hi&l auxiliary

agenl%] ozex&ma&r%ﬁrgﬁldg%%&hge % gtocﬁeﬁ?afe Jn%rlﬁom%ﬁcr Iga%tes gndy ghﬁgl%ages can be
used fpygeparele-ehantiomgiipagidsdiiaforinafion ofMiastenestnipyic pplter Fothediaie- 2,
dlastée&h&ﬁ%envatlﬁefsesga{ £ ARAL QR ShikrsAan B &M LDES ERntiomeric mixtures
of aIcThc(Isggr e@aglownﬁaﬁaq%%pf &C'ﬂ%{??&%ﬂén&?ﬁ?? cgrlrahamds or chiral alcohols,
respeciivelt hy dhirdl-apixiard agenth. AvditianallyHd pste@amkricleoyplepegp@diagdiensoineric
clathrabé; J'nag'bg)ﬁQ&jthrys%Bé(rﬁlr n%l étht@ﬁqeﬁ ﬁi kg.Jrég] ﬁltérﬁﬁﬁp@ %gnt%%ﬁa mixtures can

[uoro-2-10 ane as ?
be Sp@d‘ﬁ’[}@lﬂ]ﬁ &glral mpa@tlnqﬂurq_r@e@chromatography Another SUI able method for the
isolatibn bf érdnfickeds s hecdrzgiatichdepabtidaxyphenyl) - 4, 4- di met hy1- 5-
0X0- 4, 5-di hydr o- 1H- pyr azol - 1-yl ] pi peri -
di n-1-y11- 2- oxoet hyppyrrol i di ne-2, 5-di one 30

As will be appreciated by persons skilled in the art, the invention is not limited to the particular em-
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.

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.

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

ferred embodiments of the invention.
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Prepared anal ogously as described for exanple 5 using
1- (2-{443-(3- hydroxy- 4- nmet hoxyphenyl) - 4, 4-
wa@l2ovstik8p39 5- oxo- 4, 5- di hydr o- 1H pyrazol - 1- yl | pi peT/EPto08/155867
-y11- 2- oxoet hyppyrrol i di ne-225-di one (conpound A4) and
i odoet hane as starting conpounds. M p. 186-187C WO
Exan,-?lpq 8/ 138939PCT/ EP2008/ 055867 - 24 - 8.
-(2-{443- (7- met hoxy- 2, 2-di met hy1- 2, 3- di hydr o- 1- benzof
uran-4-y1)-4, 4-di met hy1- 5- oxo- 4, 5-
The felidAi@IBb bl iinE arlsed:rh:]MhiREY, haidur(d); BEM- dictrORERYRDYHE: tetrahy-
drofu%lg!?,% gil}éll’ age%leggﬁlﬁ gl(l %Pﬁr%gtﬂyl%prﬁér’r?lggﬁlpy mae?tin(g:]l %gl?]{ IRt?‘:er(cj)om tempera-
ture (201tb-25¢0) WBomewstspp@iopelry dichealb: yaldulaied 7-
5met hoxy- 2, 2-di net hy1- 2, 3-di hydr o- 1- benzof uran-4-y1) -4
., 4-di methyl -2, 4-di hydr o- 3H pyr azol - 3-one (conpound A5)
Finalggedudtsci ni mi de as starting conpounds. M p. 214-215C

9.
1. ;eir]%a{%]‘h&a% i57n:e%%ﬁ%@%@i%ﬁ@%@xﬁ%&?%%&ﬂ%-%y%é&-%ﬁéigeridin-1-
10di-hoxpethyirrprpialing-8i5-dlong| | pi peri di n- 1-y11- 2- oxoet hyppy

rrolidi ne-2,5-di one Prepared anal ogously as descri bed

for exanple 1 using _ _ _
1.0924 1—1%%3&9%%&@(@&&%&-(? érdﬂp%bwﬂ)h@yle-é},ﬂ-d|methyl-2,4-d|hyd ro-3H-pyrazol-3-
one (batgoany A BHb.5 pinicpphbtizes)z-aibnk amer 20 § K>@Qah opendfMF i -hydtpd for 17 h
at 8of’|8g'cd'r@%ebﬂ¥ 43' %mé&egil in};ggu8é??fa_thg¥gs%8ldi'sg’dl\%g% &(5: @WW washed four
~ " Ao) and succinimde as startin cor&poun_s._l p.
timesowith_39 i of wager and 20 ml of 0.5 M H,SO,. The DCM layer is dried over MgSQO, and concen-

tratedlin ¢ 8cubd e (118 pfbudét fedristaiized 66 bietrd) &hahi et hy1- 5- oxo- 4, 5-

[ ,A- 1H pyrazol - 1-yl ] pi peridin-1-y11-
M. p'gg_’%ﬁg{a?hyppyrrol i di ne- 2, 5-di one 20The title conpound

may be prepared anal ogously as described for exanple 1

2. usj 444 ,4-dimeth henyl)-4,4-dimethyl-5-axo-4,5-dihydro-1H- I-1-yl]piperidin-1-
(ot At dmetnoryonepy-4 i-imeid ozt Siincia e pyigeolt-ylpigercin

, MR- oRivIRYMalicnerd A8 H pyr azol - 3- one (conpound” A7)

and succinimde as starting conpounds. 11.
749 %E[ E‘r-?q'gfogpf}aﬁitglgpolégilgt-g%]gbg(é%ﬁ%_ﬁ&“&)&bﬁé’nﬁ?—& m(j?rﬁeﬁﬁﬁé gf:d‘llﬁyg oA pyrazol-3-
one (%‘gﬁl’o}lﬁﬁ PbrEnd BR-g1suganimple greoesrapger/ N o8 In! @f Fraroparsl giddigated to 50°C.
5.1 ngZ?anﬁlaaereQ?@u&ieM irASorbAs gnrin@adq. hadr BYiAGTPbtEssintiEk it@ate the

-(chl or.oa | o

eactfi Ry BT 710 BrRR bt D40 ANOLTES WlinR geaptonds exgyp: A
stirring 6¢r-334 lo ale’ 5{ € dheplaratind iA8)negirdf and ¢ mikiniedeallpwed toagopi degyn slowly to

RT. 108 PROURAS is KM, the mikRife 4 €ffedk8r 0.5 h at RT and the crystallized product is fil-
1-(2-{443- 53, 4-di net hoxg/uphenyl) -4-ethyl-4-mef hyl-5-o0xo

tered. JregdreuRl® %ﬁdﬁ@%gﬁﬁ%ﬁ- YMAYSi per i di n1-y11- 2- oxoet hyp

M. p.2y8-220°Cdi ne- 2, 5- di one 35Prepared anal ogously as
descri bed for exanple 1 using

241- (chl or oacet ypﬁ)i peridin-4-yl1]-5-(3, 4-di - o
3. 1-(2-{4-[3-(3,4-diethoxyphenyl)-4,4-dimethyl-5-0xo-4,5-dihydro-1H-pyrazol-1-yl]piperidin-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-dieth-
oxyphenyl)-4,4-dimethyl-2,4-dihydro-3H-pyrazol-3-one (compound A2) and succinimide as starting
compounds.

M. p. 211-213°C
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met hoxyphenyl) - 4- et hyl - 4- net hyl - 2, 4- di hydr o- 3H pyr azol
-3-one (conpound A9) and succinimde as starting
w@oompassyss. M p. 121-124C WO PCT/EP2008/055867
2008/ 138939PCT/ EP2008/ 05586-/23--25- 13.
1- (2-{444- (3, 4-di met hoxypheny1l) - 1- oxo- 2, 3-di azaspiro[ 4
. 4] non- 3-en-2-yl ] pi peridin-1-yl1l-2-oxoethyppyrrolidine
-2,5-di one Prepared anal ogously as described for
4. eXh[i#ﬂé&[ﬁ-(gqu‘lqu)pylmethoxy)-4-(difluoromethoxy)phenyl]-4,4-dimethyl-5-oxo-4,5-dihydro-
244 BAont MRPLYPES-byblethy iy ildind=2 Sdidne
5di ng}?hoxy-gﬁﬁﬁl) - 2%3%{ di azglgpgi rof 4.22] non- 3-en-1| -one
(conpound Al10) and succinimde as starting conmpounds.
Prepdvbd gnaldy8éslyl3Esdribed for example 1 using 2-[1-(chloroacetyl)piperidin-4-yl]-5-[3-(cyclo-
pro py?rg§tﬁ(§/ng£ @f@gﬁ]ﬁﬁ?%@ﬁ%ﬁ%@?’ ?E I%pr}ée(er]d?y'ld ?r’é]lfhzll_ﬂ}jlh méﬂazgl' & (éon':_?pou nd A3)
and syeninide 2y KBENH FIMROYRES; soi ndol e- 1, 3( 2H) - di one Pr epar ed
M. p.aoahegousl y as described for exanple 1 using
241- (chl or oacet yppi peri di n-4-y1]-5-(3, 4-
di nmet hoxyphenyl) -4, 4-di net hyl - 2, 4- di hydr o- 3H pyrazol -3
5. - ohE- (<& Bployntuproflyimethady )i étbdxy phicaigl]-.4-dieny-bogo-4,5-dihydro-1H-
C OB AA91 pipkRith-184)- 2288 ifbfrrdiaine-2,5-dione
1-(2:1 44?3‘)(%, s hoxy}?{%ﬁenyl) 22 %26 met hy1- 5- oxo- 4,
5-di hydr o- pyrazol - 1-y1] - pi peridin-1-yl1-
A mix2urexdt @t hi3Llaypi(paydrakiyieméh ey phennie 4 2@iRnapabeslo-4,5-dihydro-1H-pyrazol-1-
yl]pip%ﬁ%f%ﬁ?%%%%@@?ﬁg%%Fﬁ%?’i%gili%-gZC-O)%/%?{};EJ-§4§’?O4-}-J8 Ioptgomomethylcyclopropane
and o pferelgesiyp lseagrife in 180 gl efeackipnitripis 4efgked far b Sfter mihich sl solyent is
evaporafa8. THeQ&aRRd Nhafitibn @t iwoch Wated % APEtRR bEdht8 Bhddrg&lidibldr RGiried over
co.n%oul? S. I\{b Eé 146- %9{(112 o od f thvl {
magngeli SHISant Tt ke CHERIBe AUALPH %' GVRBLIFRATI9 §1Y PE28x 0
M. p.g98-A1°Cdi n- 1- ypacet yl ] pi peri di n-4-y11-2, 4-
di hydr o- 3H pyrazol -3-one A nmixture of 0.5 g of
5-&3, 4- di met hoxyphen 1_2 -4, 4-di met hyl- 2-pi peridin-4-yl-
6. 3, WA Hr B SRR & Tproiogy YRV b HICBH T B S B sUETo T+
Blpyraz0l- 24} pipetifiin{(1 24)@Xaxo gty Ifp@irdlidina-2|5-didneacet yl  chl ori de
and 0.5 m of triethyl 30amne in 50 m of
di chl oronet hane is stirred for 30 min and washed
Prepayehanaingevedy a5 dgiserived tpn examplespusingi i@ {¢-43-Gdyetony-4-Afethoxyphenyl)-4,4-

dime@y1¥5-4X8-403.8 ﬁycﬁ@%ﬁﬁbéﬁl‘m %géiPé?ﬂtnel_-)ﬁlpﬁoﬁ)@[h\ﬁ%%roﬁcﬁnea,5-dione (compound
evaporaft ed and the resjidue purified by colum

A4) aph | et BlgrapivgeTianeiee slertige AYTPUEt at e/ net hanol

M. p.B01-(085CNol )] . Crystallized fromdiethyl ether.

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

Prepared analogously as described for example 5 using 1-(2-{4-[3-(3-hydroxy-4-methoxyphenyl)-4,4-
dimethyl-5-oxo0-4,5-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
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M p. 125-131C 35 WD 2008/ 138939PCT/ EP2008/ 055867 -
26 - Amxture of 1 g

WG 2(08/1388989 net hoxyphenyl) - 2- (1- gl ycyl pi peri di n-BeyEp2048/d55867
-di met hy1- 2, 4- di hydr o- 3Hpyrazmol - 3- one hydrochl ori de
(conpound F1), 0.3 g triethylamne, 0.34 g

8. -g‘-j%ff%ég‘-rﬂétﬁg%rz%%n'e[h%l %"é‘gwgdrﬁ atl)rg%zo fiiran-4-yl)-4 4-dimethyl-5-0x0-4.5-

hﬁ&ﬂ'ﬂxwfﬁ@' 11%']%9%?'”61‘3"}0@ @WP@V'M@?W&W@ $diorfeat ed in

a sealed cap for 10 mn at 150C in a mcrowave. After
RT, 1 of .S 5 d and the
Prengr AR oo B B GERRIRT U R oS RMDRPSTEry Ho-
methowyed, 2-ding g2, rdihgdib-{itha t zfuaardd-gy-d g olinadth yhg, 4tdiy doei Hrmazol-3-one
(combdifia hbfdrf sgeamm.uags LSty EddoBRusDY cOl um |
hromat ography [silica,” ethyl acetate]. The title

M. p@é‘ﬁﬁb‘%ﬁd is crystallised fromdiethyl ether. M p.

121-124C

9. 10%&;{%&5-%-%&%(? }_ﬁ! |ro F]Z?) u)%rf E ?ncég]g%?ntan]:l_g ?Et IF(]jymetﬁr)yl g -0x0-4,5-

y1qh>@rqaidﬂré!rh§ppﬂM]mﬁwﬂpﬁd{l}r%@wsthslmrr@lwéleﬂ? Sdigheoxi de A
solution of 0.5 g of

Preparaé mg&gé&siﬁsﬁﬁg@gqﬂo?g%ayn%leepal r?g 2-[1 (chqcl)r(r)raec':ep pu_)erl_dlnx4 );I] 5- ?7-
methypty}3pi-§profil ebienzofurgritd, 4 2y clagmdtanlp i @ ribmgayo 2i4rdihy8rosst tipyoael-3-one

g)gM S cooled to 150C then

(comé&@&ﬁ@)“%‘a éﬁ'?%nr'rjg'g%rggg%gﬂo i s added. The resulting

M. pr??@c?%?r@ is stirred for another 20 nin and subsequently
vvashed wi th aqueous sodi um carbonate. The organl c

i.ed ove ne-. S at e
0. SRR hPuBEEhe TR e SR A < P eyt msasgan- -
frbmoethyrrawteaﬁ 2dioMd p. 146-148C
2019. 1- (3-{443- (3, 4- D et hoxy- pheny1l) - 4, 4 di met hyl-5-o0
X0- 4, 5-di hydr o- pyrazol - 1- A-pi peridin-1-yl I -
The t@e é%p%'% B‘;’i‘lj’e BS?P?%‘F prAIqgaUSY a5 dEseribed Jer ﬁi‘%&‘TFLFr bugpd 4l
(ch|of6a<§e’w|)érpdmdifewmxy:pmeme.’lﬁoxybhén;ﬂi}ame-a.bw|-24 -gihyared-8AHpradel Bone (com-

zo - 3- hydr ochl ori de (conpound
poun(é’i“?)ana Ecc'n'm'ge aP% rFrqocolm H|d§rl de and 1 m of

triethylamne in 100 m of DCM 25is stirred for 30 mn
1. anﬂ(zs{u §W&%lh¥x%ﬁé@9ﬁ M\étﬁﬁsfb%-ﬁ gﬁ@%iﬁ%r&@ﬂ%ﬁ%lﬂ

After % g rsa% nesium sul phate, the solvate is
evﬂlﬁk‘??%‘{' 'lzf?éo?”éyé, (PAIPE2 408 ved in DVF, 1 g
pot assi um car bonate and 0.3 g succinimde is added and

Prepérgtfar{a%?qg stslj &gjeg&rfﬁgyﬁ)?exa% rlaeﬁﬁs% 5 |9 (%rﬁorgac%é/l)%gerlgrln -4~ 3|;]]e5 -(3,4-

or at i“on;
dimeipegbryBd-methyEA P -2 REto-RPHagREBane (GRMPerNd8) ppgsuccinimide as
startiy&@mpaBgesi um sul phate and evaporating the sol vent,

| e compound is crystallized fromdiethyl ether.
M. pé%f?ﬂé b 07 200C

20. 1- (2 {443- (3, 4- Di et hoxy- pheny1) - 4, 4- di net hy1- 5- oxo
12. = 41 2@ QrmRbRAAL myh-4fsti) RST et Bols-¥ B-liydro-1H-pyrazol-1-yljpiperidin-

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-di-
methoxyphenyl)-4-ethyl-4-methyl-2,4-dihydro-3H-pyrazol-3-one (compound A9) and succinimide as
starting compounds.

M. p. 121-124°C
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2- oxo-ethyl)-1, 3-di hydro-2Hi ndol - 2-one 350.5 g
241- (chl or oacet yppi peri di n-4-y1]-5-(3, 4-di met hoxypheny
wa 204188989 net hyl - 2, 4- di hydr o- 3H pyrazol - 3- 0nePCT/EP2008/055867
(conmpound Al), 0.16 g 1, 3-didsydro-2H i ndol-2-one and
0.7 g K2CB in 20 mM of acetonitrile is heated to
re e [ .
13. { %‘J{I)f]iéi ?jéélsa'lguembx -Engna/ﬂcl 8@ é&)%#agrﬁ)l Elfé{]rg({}[u% %kl@)tlp\aé?@Hq yl}-2-oxo
an%ihXA)aéff@é'”?Bérd'qr\enes W|th 30 ml of water. The organic
| ayer is dried over MgSO4 and WO
2008/ 138939PCT/ EP2 8/ 055 - concentr.at ed
Prepgig Jrog‘ﬂ‘? 5P 6$ aEE&E™ A% H‘Sé’@%a[ﬂéﬂ“ ‘?5&}“8 [)‘Blﬁ‘?{'d'”‘m}""(&“'
dimethhxyphetyh griadidrps s[4l Alea-3get1-om (cempoune Ahd)landsetcatnidd @ starting
ompdlitygl acetate/methanol 4:1). M p. 178C WO
M igOS/ 138939PCT/ EP2008/ 055867 - 28 - Starting Conpounds

241-(ch|oroacetypp|per|d|n-4-y1]-5-(3,4-dinethoxypheny

14. 1) -_?_Q_-[gj_' lho%ﬁ gﬂfﬂyﬂéﬁf lgyf:ﬁg%{]glzégé§%d9§ ?g ?-A%I)y%perldm 1-
2 ﬂl%PWHWBHBMWP'&z"o’#(ZFQ =dpme hydrochl ori de (conpound
B1) |s di ssolved in 1000 mM of DCM and 130 mi

tr | am ne, an oled in an icebat tion o
Prendyid Gialip A SR oS iR TR SSZ00 leriacenBpe Eahy e 4
dumemhwphwbatwlmethﬂ@eﬁdllamiob $HreyradokBione (compaitnd A1 ahdathtHalimide as start-
mgc&ggo dhe starting material is consuned (60 min). The
reactlon m xture 10 is washed with 400 ml of water,
M.p.2892MCof 1 M Na2CO3 (twice), dried over MySO4 and
concentrated in vacuo. The title conmpound is purified

15 o ST R By R s e Se A P Brr Ay i berian -

5- 7-3xAstililnenidivg-gfedinne) - 4, 4- di met hy1- 2- pi peri di n-4-y1-

2, 4-di hydr o- 3H pyrazol - 3 one (conpound Bl; synthesis

alternative 2) and 215 POt assi um car bonat e ar e
Preparesanaingaiphy a5 dgsaibpgior %mp eThsing &k yhborpaceybripgigingby!l-5-(3.4-
dlmelmeiylptm]ya-mdl difo&hg- muwdaambyhxdmmhe (tompsoumd de flardir D dioxopiperidine
asste¥H g{;lr{ag 1 h. The mixture is stirred at reflux

ure for 5 h, then 30g of potassium carbonate

M. Péﬁ@ﬂﬁj@t her 36 g of chloroacetyl- 20chlorid are added.

After 1 h additional reaction tine at reflux the

16 ¢ 8 SPabeobirbhg Tomith Aeler ereofiR by buttshay 2o
t odi@E>-3thdyréant-Boge cool ing 3 | of water is added. The

organic layer is separated fromthe aqueous Iayer the
or gani c Iaéer is washed twice with 1.51of water.

A m"i&‘HPrBf hed cher(febtigelhayhenyhriet- @&‘?W&'&@@efldw”clé 2 'Wdfo SH-pyrazol-3-
one I‘er%&tﬂcﬁnd@@dmthkﬁj @f)gﬁml @ofl (2YRd- §yn@l‘cﬁn G9dVefiechicriad afid 4.5 inf of triethyl

amin% t%blml of%cﬁ?or?rﬁ%trnan?égsc gre aad gg m|n a aesL%ogsiuIE)f.quently with aqueous so-
dium carheate: MereiﬂylmquamamumauIph@temsalwentzawaowagﬂ and the residue puri-
fied b@/%QIQMB cRrofhatoblapbBy ificel biliidcbed / fethanol T @B INEINE RF<eMizbS from di-

b down and stirred overnight. The suspension is
etyfef F“cered the solid dried in vacuum by 50C. M p.
M. p.12%15+°¢48. 5C

17. 4-(2-{4-[3-(3,4-dimethoxyphenyl)-4,4-dimethyl-5-ox0-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-
yl}-2-oxoethyl)thiomorpholine-3,5-dione
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2El - (chl or oacet yppi peri di n-4-y1]-5-(3, 4-di et hoxyphenyl
WO 26bgA3sIBaTet hyl - 2, 4- di hydr 0- 3H pyrazol - 3- one PCT/EP2008/055867

Prepared anal ogously as descaei-bed for exanple Al using

5-(3, 4- diethoxyphenyl) 4, 4-di met hyl- 2-

A m'ﬁd gr ocﬁFg hg’t?n)\égg_z%lﬁg%gwﬁgmace A, do'lhydlr S

pyra@%gn%hydwhlﬁ@edmfwuw|§,1) WB9 rigtylantinead g4 gﬁml@ﬁﬁwm%“ne and
0.83 W(ﬁQ%f@ﬁ&%QBWX &Pﬁ&@&fd%iﬁgﬁ%roch%gde |n/53ml of dichloromethane is

heateé)}rj %eadedﬂioqrag ﬁgﬁé)ﬁtqgé)oplhgmﬁﬁé ve54 er(;g ling %D&.Pp%bn? mCM is

added amrethé yesulngimigiureyiel vesBERwiiy wa@oIAﬂBL dyyieg ovePmeprgsiith sulphate and

evap@rgl‘ﬁl QRO it %tﬂ@x%&ﬁédﬂﬁ&hs pgﬁfle@)&?réplhﬁn'e\lnrohﬂﬁﬂo&%phy [silica, ethyl ace-
uor onet

tam]§Béy$b%EH§T%'ﬁc%ﬁaﬂﬁﬂﬁﬁ%wmﬁh%Fﬁé i di n-4-y1-2,4-di hydro
M. p.A13HdIpy€azol - 3- one hydrochl ori de (conmpound B3) and
chl oroacetic anhydride as starting conmpounds. M
[ MH1-1]:cal c: 484found: 484 A4. _ o
18. 1-4-E-{43-[R-digehpuPbriyl) - heimpbxyiptherhya-Jibydres 1 dipyraidhyylmperidin-1-
ox@-Zoxaethy e merphbinBl2diele 111-dioxide
10yl ] pi peridin-1-y11-2-oxoet hyppyrrolidine-2,5-dione
Step 3: Amxture of 5.5 g of
A soldtibR-of 8.5 31 3<2-HdAz34-dimefhodynime a4 gilmetiy 13-0xb-45-dihpdeo-kipyrazol-1-
yI]plpérld?ﬁ“P y?—Q%XgétW)q{d?nolﬁoWJ BB gloné-(cwnlp&lrﬂqmg H '26 rﬁlroiylﬂém?s chSIed to

% yrroli'di ne-2 di one (sSee
0°C; 'iba’/‘ eo4ed C@"’WSWWPM@SF esulting TB@"‘MS SH%%Ohfah%Othef 20 min
and subseqedritlywashet! aith 2guepudisodifint @rboaatel TTha@rdaeic Iffasetihié@ried over magne-

sium }Lﬁgﬂeﬁ(et é‘”dqt&é ssb_IIJeH év%éc?rgteg Ve tlw g#@gﬁw?tﬁ@%ﬁﬁ%ﬁj’bﬁ&h% acetate.

ate he re e IS was
M. p. N/ﬂ6-|648 €36- 139C Step 2:
142- (4-{343- (benzyl oxy) - 4- nethoxyphenyl]-4,4 di met hy1-

5- hydr o- 1 y4 L, Reridin

1o, ooPlo R FRERE R B e d P Bty gaan -
de%exq MQ@")fRWOlbﬁ)Oatﬂ:ﬂ ¢iore usi ng
543- (benzyloxy) 4- met hoxyphenyl] - 241- (chl or oacet yppi pe

R o R A e R R T R R RN
hydrgehlo@bA e@dpblin®&B ©p0.5 gy prop-2-enoyl chloride and 1 ml of triethylamine in 100 ml of DCM

is stir%%g r(’i@%ﬂg X#oogf%geq e Mﬁgﬁﬁé%ﬁ%ﬁ&%ougéc]d%&ﬁ BérQJn%?eCﬁ@éﬂaﬁ) r%%ver mag-

r azol
”eS'UP’rSé*tPH?té %ﬁ%lY%S?;@ ﬁ%i‘l%?faé%d H@é%?'q“sé%d'?sewe‘é%é?%ﬁ d 9/gotqssipmgarbonate
and (BB1@sddoiaindiye i0%ydedbnareichesuyipg enaﬂjlcaa isthedtedfor 4 h at 70 °C. The solvent is

remoﬁé;oﬁtoelé}%éorﬁlo tRetreSIghQIS% ggé 44% in Eg an% ?/as%eg 'G\Iftﬁ}//v RF %lftérsdrﬁpgeover mag-

npoun
nesium sulphate and evaporatlng the solvent, the title compound is crystallized from diethyl ether.

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-ethyl)-1,3-dihydro-2H-indol-2-one

0.5 g 2-[1-(chloroacetyl)piperidin-4-yl]-5-(3,4-dimethoxyphenyl)-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,CO; 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 MgSQO, and



anhydride as starting conmpounds. M p. 93-97C
A5.
WQE08(1849BDr oacet yppi peri di n- 4-y1] - 5- ( 7- met hoxyPCT/EPTSIess867
t hyl- 2, 3-di hydr o- 1- benzof urar-4-yl) -4, 4-
35di nmet hy1- 2, 4- di hydr o- 3H pyrazol - 3-one Prepared

e I - i
cono G BANAELY TR VLRSI IE ol o STI B Ba iRl stcn g hpent: ety
acetaje tg elhyReqtY$tbanoht - ber i di n- 4-y1- 2, 4- di hydr o- 3H pyr azol
M. p.1138@ne hydrochl ori de (conpound B5) and chl oroacetic

anhydri de as starting conpounds. WO

2008/ 138939PCT/ EP2008/ 055867 - 30 - M p. 205-207C A6.
2El - (chl or oacet yppi peri di n-4-y1]-5-(7-met hoxy-3Hspiro
[ 1- benzofuran-2,1' -cycl opentan] - 4-yl1)-

4, 4-di net hyl - 2, 4- di hydr o- 3H pyrazol - 3- one Prepared
anal ogously as described for exanple Al using

5- (7- met hoxy- 3H spi ro[ 1- benzofuran-2,1' -cycl opentan] - 4
-y1) -4, 4-di met hyl - 2- pi peri di n-4-y1-2, 4-di hydr o- 3H pyra
zol - 3-one hydrochl ori de (conpound B6) and chl oroacetic
anhydride as starting conmpounds. M p. 208-213C A7.
241- (chl or oacet yppi peri di n-4-y1]-5- (3, 4-di net hoxypheny
1) -4, 4-di et hyl -2, 4-di hydr o- 3H pyrazol 3- one Title
conpound may be prepared anal ogously as descri bed for
exanpl e Al using

5- (3, 4-di net hoxyl5phenyl) -4, 4-di et hyl - 2- pi peri di n-4-y1l
-2, 4-di hydr o- 3H pyrazol - 3-one hydrochl ori de (conpound
B7) and chl oroaceti c anhydride as starting conpounds.
A8.

241- (chl or oacet yppi peri di n-4-y1]-5- (3, 4-di net hoxypheny
1) - 4- met hyl - 4- propyl - 2, 4- di hydr o- 3Hpyr azol - 3- one
Prepar ed anal ogously as described for A wusing

5- (3, 4-di met hoxyphenyl) - 4- met hy1- 2- pi peri di n-4-y1-4-
propyl- 2, 4-di hydr o- 3H pyr azol - 3- one hydrochl ori de
(conpound B8) and chl oroacetic anhydride as starting
conpounds. MS [ Mtl-1]cal c: 436found: 436 A9.

241- (chl or oacet yppi peri di n-4-y1]-5- (3, 4-di net hoxypheny
1) - 4-et hyl - 4- et hyl - 2, 4- di hydr o- 3Hpyr azol - 3- one
Prepared anal ogously as described for Al using

5- (3, 4-di mret hoxyphenyl) - 4- et hyl- 4- net hyl - 2- pi peri di n30
4-y1-2, 4-di hydr o- 3H pyrazol - 3- one hydrochl ori de
(conpound B9) and chl oroaceti c anhydride as start- ing
conmpounds. MS [ Mtl-1]cal c: 422found: 422 A10. 241
-(chl or oacet yppi peri di n-4-y1]-4-(3, 4-di met hoxyphenyl) -
2, 3-di azaspi ro[ 4. 4] non- 3- en-1- one
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35 Prepared anal ogously as described for Al using
4- (3, 4- di nret hoxyphenyl) - 2- pi peri di n-4-y1-2, 3-di azaspir
WORebsA}sIeN- 3- en- | - one hydrochl ori de (conmpound BADEPENE055867
chl oroacetic anhydri de as star-ting conpounds. M5
[ Mtl - 1] cal c: 434found: 434 WO
PCT/ EP2008/ 055867 - 31 - BLl.
Smnéggg#égggﬁgthoxyphenyl) 4, 4-di met hy1- 2- pi peri di n-4-y1-
2, 4-di hydr o- 3H pyr azol - 3-one hydrochl ori de
Al Pi H1EEMSHABH)pipERBRPAYIRS -\ DNdiRfetHbRPhEAV) 484 -GRBIBPLIMLdihydro-3H-pyrazol-
staﬁtlng f52n1conpo&ndkd 5 ﬂﬁb ﬁgH (GOWb?n n1néral d
oiP) i s suspended in 500 m of dry DVF under a bl anket
of dry nitrogen. 124 g
157. 1513 § é ﬂdl%%%*%ﬂmqu |:|1)e 24p| rﬂﬁlt%}f% 42d|ﬁ‘ydﬂj3' fhy Wrgzol?’klbpé’ hydro-

-o-0ne ound Ort | ONs an
Chlor@? C:Of“@al"\dd?ﬂ) ﬁﬁj'sé?hfﬁ'dt p 6 mlgﬁj D@Mﬁ”ﬁtmﬁﬂm t"FWélag‘tﬂe@f‘ij gppled inan
|cebab6AQBBSorﬁdelbtchlwoy&;ltlb @M%ydﬁ(ﬁﬁn god er 6fhnﬂl\)yis added, the icebath removed

and tr(le rgl re Snﬁ‘rﬁd)a§ ﬂl'l'f %@% elﬁ)gr |r]1gD r|<':{I %I c%ﬁsdj n&rﬁ%ﬁ :,']I'gg ?eaction mixture
is Waﬁmdt\/\iltb AO@ ot A0R Tl B Msi\“’ﬂp@@c@ﬂce)rﬁfﬁd pvw@&oeen@mncentrated in

vacu®athB tifleldMpbuiig pharl @g filfe@hg dvel sifiéa in ER@NEcXstalitbd8rohSdiethyl ether.
t he sodi um t ol uenesul fonat e

I to 50C (part o
M'pggégﬁgplizes) 1000 m of water is added and the
m xture is extracted with 200 m of ethyl acetate
A“agiwye tinmes). The conbi ned organic |ayers are washed
wth 100 mM of water (five tinmes), 50 m of brine,
dried over MgSO4 and concentrated in vacuo. The oi
430 gofb(3ai-dimethog/pbiryb-a | dvddethyl-230 e ritth-4o/i-2 @tditgnol 3 Hagytaz8 0B omd (compound
. [ f . .
o1; ekt 21 PR AREyAn AL G: Bk L5008 A 85 (b, e mic
ture is Beateside defin andviitsedionacely!eeidis adsemId[apiwie duingd |1, TheHeixture is
stirre@GtUrSﬂlbksterjn;ﬂa\fﬁﬂ reifér df}ﬂﬁdleﬁ i36§1 oﬂMotdésﬂﬁ cBrbbladid-brd Yudifd 36 of chloroacetyl-
ter, an

a di chl or onet hape ,
chlori ﬁe aedge(g %rfr% S{ F1 %erogg r8acé<r)n %%Me@ﬁ( éhecrgﬁcélgrr]] {s rcgpg%pei. ﬁ16 g of acetic
acid ig addﬁd to fﬁaennduﬂe dudngsiPspietbetthe mixBae isrpooled toed0f@aad duking hooling 3 | of
wateﬁgaaﬂed ofhecaoga%ruyeﬂg 8 amf&rmmhe lab§e0BS laflerathd oly8AE Bller is washed

ice Sl 5 4atpo e SIS SaHEp7E BatTe =it <G e 14 05 of DCM. The

orgarfy leyeas areicombioéd and 6 | is distilled off in vacuum. Then 2.5 | of tert. butylmethylether is

addeéar(oatgés&“g%ﬁqmg&n% vaéuu‘}n Glrllt %&Mﬂzaﬁ@été’r&%b@dupo g'll%e[lls distilled

r o- 3Hpyr azol - 3- one star om conpoun
off). %fewnﬁorbtp c?@q%ﬂwn and stirred overnight. The suspension is flltered the solid dried in
vamaﬂbQSWCdlnethoxyphenyl) 2, 2-di net hy1l- 3- oxopr opanoat e
M. p. g@gﬂ Eﬂ) are dis- solved in 10.51of nethanol.
Q g piperidin-4-yl-hydrazi ne-di hydrochl ori de,
solved in 4 | of water are added rapidly. The m xture
A2. 1 B[1heasesketypip&idiniyIRbB Keibthodbhdrif)lUxditherper adinyde-$1pyrazol-3-
4 days. The reaction m xture is cooled to 20C, 10 | of
wafer are added and then methanol is renoved by
distillation in vacuum The aqueous solution is

Prepé’}!acg Qﬁmo&sg/ és%%@&hb@é(%‘? @* e A USR]§ 5- (-gll%lectﬁc;x%ﬂeﬁﬂ) 11 § dlmethyl -2-

coo| ueous |um
Piperdioy i 42 *W %%63 8 H‘W@OCH'OE'Q? <8°'PP%'9 R@e?ﬁfi ﬁb‘OPﬁ%e“C anhydride
as staregempbuide. bel ow 20C and the pH shoul d be hi gher than
The ct c i zes during addi ng of sodi um

MS[I}J{%}]rox (fﬁ’JQ%ie m1{< riqltrgééls stirred 1 h at 10C, filtered

over a filter press and washed with 0.51of water. The

product is dried at 50Cin a circulating air dryer. M

p. 119-122C 35 B2.

5- (3, 4-di et hoxyphenyl) - 4, 4-di net hyl- 2- pi peridin-4-yl1-2

, 4- di hydr o- 3H pyrazol - 3- one hydrochl ori de
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WD 2008/ 138939PCT/ EP2008/ 055867 - 32 -
nmet hyl - 2, 4- di hydr o- 3H pyr azol - 3-one (conpound C2) and

WO 20081898y | PCT/EP2008/055867
4- (Tol uene-4-sul fonyl oxy) - pigeri di ne-1-carboxyl ate
(conpound El) as starting conmpounds. M p. 221-224C

A Wg?a@wkg& éﬂqaga@r@&%kw@mﬁ&méma%%@x&] 44

dli'm?tbv'éﬁ“s‘luh %i‘éyra@l -8198€ hydr ochl ori de Prepared
anal ogously as described for exanple Bl (Alternative

PronH PSS SOLr S BRI SR B Gh ST A S/cPRR Ry 4ygrometr

oxy)ppeayiici 4-Emethg-2-wearidoing- 2@3)|hygr@d3fi-eyraz-ob3|-pyé hydrochloride (compound B3)

and c]nBAOa(:éqelaH%ﬁde aSdth i RohR¥YAgs P peri di ne-1-car boxyl ate

nmpound as starting conpounds. M 236- 237C
MS [ calc: 482 found: 484 9 np p.

543 (benzyl oxy) - 4- net hoxyphenyl] - 4, 4- di net hy1- 2- pi peri

al 13- Lori
o LB s LIS L R 05 LY o
(yﬁ]pqurpchraﬂ Yhré-oxgetydpyitplidine-2,5-dione
543- (benzyl oxy) - 4- net hoxyphenyl] - 4, 4- dinethyl 2, 4-di hy

YL e e R LT e LT R RIS
hydrot b pipansh thy Eideridis-1sil)ed-exontyy iy pdine so-digne (pee [RABQE Q.3 t>1h10% Pd/C

and ﬁ@@@mﬂﬁﬁtﬁﬂ @H%.at@% 150 ml methanol is refluxed for 10 min. After cooling to RT, the
ro-| -benzof ur an- 4

mIXtUj‘S |g &Ite&_e%@@g%ﬁﬁan% trﬁ sagjltlt%/rbe?v&pgfaSgi %e 4e3|due is washed with EA aXd dried.
M. p.dB&y8R°G- 3H pyr azol - 3- one hydrochl ori de Prepared

anal ogously as described for exanpl e Bl (Alternative

5- (7- met hoxy- -

Step %5‘2[23‘4'éfgi3?;1€?’8y'PX%éTﬁ‘2%'f%V%”ﬂl %)ﬂmfﬂw' #P¥Ret P vero4 Hepyragol-1-yi)-
piperid nOyd FP-poie g Myrrdticaiee, g-giomgpound C5) and tert- butyl

4- (Tol uene- 4-sul f onyl oxy) - pi peri di ne-1-carboxyl ate

(conpound El) as starting conmpounds. M p. >260C B6.
Prep®Beq naipspirbias-BEFHpd fon prantpian’ dingrald=(Denzyloxy-dimsteryrbayll4-[1-(chlo-

roace‘t;bf)ﬂ)bpel‘ﬂdlrfht-‘jﬂ] AR LMY ehyd-2 ALAAGEI0H HIpyta2bil3- dn(see below) and succinimide as
30di hydr o- 3H pyrazol - 3-one hycfﬁka chlori de Prepared

starting CoMPEWSt v as” described for exanple Bl (Alternative
M. p.2)12-@%4°fg
5- (7- met hoxy- 3H spi ro[ 1- benzofuran-2, 1' -cycl opent an] -4
- 4,4-di et hyl -2, 4-di h dro-BHP}/razoI
Step &@WHO)@@? xypé}epyl] %ﬁt(grloroace )piperidin-4- yI] 4 4 -dimethyl-2,4-dihydro-
3H-py1raz(oTalouene 4- sul f onyl oxy) - pi peri di ne-1-carboxyl ate
(conpound El) as starting conmpounds. 35M p. 212C

(wi th deconposition)
Prepared analogously as described for example A1 using 5-[3-(benzyloxy)-4-methoxyphenyl]-4,4-di-

methyl-2-piperidin-4-yl-2,4-dihydro-3H-pyrazol-3-one hydrochloride (compound B4) and chloroacetic
anhydride as starting compounds.
M. p. 93-97°C

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

B5) and chloroacetic anhydride as starting compounds.
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WO 2008/ 138939PCT/ EP2008/ 055867 - 33 - The title
conpound may be prepared anal ogously as descri bed for
w@B1008ABg98y nat i ve 1) using PCT/EP2008/055867
5- (3, 4-di net hoxyphenyl) - 4, 4-3bi-et hyl- 2, 4- di hydr o- 3H pyr
azol - 3-one (conpound C7) and tert-butyl 4-(Tol uene-4-
M. p%HJ\sE?P&' oxy) - pi peri di ne-| -carboxyl ate (conpound El) as
starting compounds.
(3, 4-di net hoxy Phenyl - 2- pi_peridin-4-y
AB. 42 HF(E:'HVT""OEWP'B?WU -B(f- (V)% %’%’cﬁ”‘?'@ﬂé’eﬂ?f”rﬂ?’ %&FHVEJPE’ed@”] A-yl)-
Pr.epiadeedI-2nalhggoBsipyraas-3dascr i bed for exanple Bl
(Al'ternative 1) using 5-(3,4-di net hoxyphenyl) - 4-
met hy1l- 4- propyl- 2, 4- di hydr o- 3H pyr azol - 3- one (conpound
Prepatg) anangoysi as-dsaeriped #r eSeninieveusing 5-(7-methoxy-3H-spiro[1-benzofuran-2,1'-cy-
clopeﬂigﬁ]uﬁ{ {/IQE‘XJdFPﬁ%X})y‘I @Jpr@ﬁdlﬁih?AﬁZ b dfﬁ?&&@%/ﬁ%@&& _3(SrRMPAYEHbrEL )compound
starting Jn%;oun S

B6) aﬁd e@orgaw'?r@th% SR SRy Cam%wﬁ% 4- et hyl - 2- pi peri di n- 4
M. p.298-223°@- di hydr o- 3H pyrazol - 3-one hydrochl ori de 15
Prepar ed anal ogous as descri bed for exanple Bl
(Al ternative 1) using 5- 4-di met hoxyphen - 4-
AT et hrifsciorragety)niperidin- ‘&V'h%@r ‘bd'S}qIVBWPQQ@M') & @Jﬁ%y'@foﬁb\@ww pyrazol-
CH-omnd tert-butyl 4-(Tol uene-4-sul fonyl oxy) -
pi peri di ne-1-carboxyl ate (conpound El) as starting
compounds. M p. 214-216C 20 B10.
Title ebn(p@urp mMaynteet trepeysshanalpdyusty-gsidpearibel fior exagnple\ 13usihiy 23 4 plimethoxy-
phenﬂi lﬂ4 AietYP2- %p&'ﬂj‘d 4- 9[‘294 HIM)Q)‘?(Q@merE\idﬂ-@ -one h{diEPRIiE &compound B7) and
| ogous as described for exanple Bl (Alternative 1)

Ch'or%%c?‘ilfga”ﬁyct”ﬁe as ¥PTHRY FRISRAIMENY 1 ) - 2, 3-
di azaspi ro[ 4. 4] non-3-en-1-one (compound C10) and

Ag. Le€5 Qr(@M&X cefygg EQ il 41 ZIL%(CE?JHT]%%&(%XAVI)M rﬂgthﬂgl' ;ﬂﬁ)&ﬂ? 4- Nlhydro -3H-

25car box rti'ng co

p. PYPBRIS- ?W th decorrposi tion)

a . 5-(3, 4-di net hoxyphenyl) -4, 4-di met hyl- 2, 4- di hydr o- 3H

-pyrazol - 3-ong 301 of. . .
Prep%*%%","" 941 1%8%%@%‘2%{/% Pﬂ?ggg}bp‘ﬁ%'{“ﬁyhi’fyﬁb%@YB}S‘?'B%%‘&%Rpee“d'”‘4'y"4'
propy(-g 4 iy diech Hyyazols3-ehestwdiogleieridie icad@ound B&fane tierpardetid #thygride as
Start,,hby(d,rn@gh,{bg hydrate is added and the m xture is heated

under reflux for 17 The m xture is concentrated in

MS [NHdyo, Pé%ﬂl%‘bende&””dn“%o m of ethanol and

concentrated again. The solids are refluxed for 60 nmin

A9. :OPz @E’(grtn&joacoegﬁghgrg:‘%% h%g:gl ﬁ_ﬂw o@xgﬁﬁ@;ﬂ dibyh %ﬁ%e? |2Fb‘ﬁ1ydro 3H-

100yrarpl-Hpnedi et hyl ether and dried in vacuo at SOC
35M p. 193-194C

Prep g SRR e TS 08] TR SO PEPIYBRS ey Ty 2 pipericin-
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

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



10

15

20

25

30

35

- 34 - 3-oxopropanoate (conmpound D2) and hydrazi ne
hydrate as starting conpounds. M p. 121-122C C3.
WOR®8(18896% opr opyl net hoxy) - 4- (di f | uor onet hoxy) phenyrioog9s5867
4-di met hyl- 2, 4- di hydr o- 3H py31azol - 3- 5one Prepared
anal ogously as descri bed for exanple C wusing nethyl
34 .| th
R g e Tl i e TR
hyehiglile as starting conpounds. 10M p. 83 85C C4.
5[3 (benzyloxy) 4- met hoxyphenyl] - 4, 4- di net hyl- 2, 4-di hy
Preg ed analggﬂusly as

Arerfglige? PR eRE o 1t R Farmequng, PGS flef Robctn

343- (benzyl oxy) - 4- net hoxypheny1] -

2049 ﬂié@((ﬁ%%dih Wetﬂéf %1)35 QPSBQ{d@@ﬁ‘IrB@@tnﬁ o(c?r? BREURGerdDlarROihs dry nitrogen. 124

razi ne X st a g ounds. M p.
g5 (%%(jl_mfé’@@p&g yl)- 4 4 dlmethyl -2 4 d|hydr 3H—py azol-3-one (compound C1) is added in

portidns rid stied @x wn Addtiodalradtnfiy At RT. Ihd sbiyth Gedonzr BRIy yelbw 4168 g tert-

- - di hy1-2. 4-.di - 300 : .
oo eIl SR Bl 00 S0l e
one periigh apdkiae Mifiurg isyplatied incyrrphegied od Gathét0f @ apd hapted fpr 5.0MF. The mix-

ture |§1ccﬁlltéld|to 6(3— CQM\rt &F tRE363IAY toluSneaGidaste @Fy@@m&e%ﬂodmiiﬁ w&t@ﬁs added and
m, Xt ur e o) 0 an a ne

the gt Sxiate SR ot S T Bostg e IR b R e B S lpvers are

washgheittr 639Ul watengfixe imes).i & raltof brireddrfedroverMgfifdliand oeraentffied in

vacucm'l"ﬂe @ﬁ omlﬁ‘ébsls éigglvet@fﬁ Ko M\mf Qllﬂar%l B3 ml of 1M H,SO, is added and
I e

heated’u"’}HVSFUBg?}‘}'BF‘uT%‘*%”{E’H? E?é*f%‘/?d '{:‘rYF‘GPr &Y i waley s @dfss ang washed
with 100 ndDCMVHfFivé mexl.ditnd aduapwdeger is basBied mitin4@lg NlaOg im@B0crhl Wattee and ex-

tracte%%%b@‘nlﬂglﬁjldhﬁ)r ang%ln%\ytlmég)cdrl ghﬁem (54%d WCQnﬁa?ed |6vacuo

renoved stirring I's continue
The qijjis %ﬁqum%y&oggﬁpf(ﬁth@old@ﬁhéolr@ Oé%]é%ptrateﬁ é1yqrp“zl:1lqr|§ aC|d and heated

until it €isSaW@EL GJalingas ite caids bleeipgueous | ayer is extracted
M. pem522§&hyl acetate. The ethyl acetate solution is
ed subsequently with 50 ml of water, 50 nl 1M
sodi um carbonate and 50 m of brine, drled over MgSO4

Alterrfaée @w&peamt.aﬁlbﬁsi(sl 4nd.Maﬁy>@ph§97Jaa difRsth§l26pi ;se$.d.sSIJ4§ﬁLQ |43éﬁ'@dro-3H-

i n_et hanol drazine hydrate i's adde
pyrazPh%OQee%‘iﬂ”quHﬁ“ ?ﬁ“?&oﬂ?cb ¥e- fluxed for 18 h. After

coollng to roon1tenperature the precipitate is

1000 SIS A T B Bap S 8IS (ogpane b ap
solvedym 30! (ﬁﬂ@ih@g@lhgﬁpo he| pmedcﬁln-ﬁd'}—@cdgqqmefygwypgﬂmde@o{yﬁ@ in 4 | of water are
addecE’Febe ek ARAkOE AbRte @B réiﬁx& Ghd k&l aff reflux@ApEPhtere @ 4Ufly$ T he reaction

mlxture |§rcgcg%(i/<t¥ 25#66’?' ; 0 {;jﬁ (%X%tﬁmm%b%%)g% g%@owéﬁgyagmléﬁon in vac-

uum. Ael paueowresdtidm ataéow ttsstamct Pvegnighd AddIu N bs solutiis cooled and aqueous
sodiu%ﬂ%(o%i%@&%d?%(ﬂﬁ%@&ﬁ&h)%é&% 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 over a filter press and washed with 0.5 | of water. The
product is dried at 50°C in a circulating air dryer.

M. p. 119-122°C

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

ride

Prepared analogously as described for example B1 (Alternative 1) using 5-(3,4-diethoxyphenyl)-4,4-di-
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- 35 - M p. 214-215C CT.

5- (3, 4-di mret hoxyphenyl) -4, 4-di et hyl- 2, 4- di hydr o- 3H pyr
w@zasAsseme 5The title conmpound rmay be prepar ePiCT/EP2008/055867

anal ogously as descri bed for3z2exanpl e C5 using

3, 4-di net hoxy- benzoyl chloride, nethyl

meth@é%@@ﬁ%&@%%oﬁ&%ﬂg(cla%g&ﬁ% id%?arthy tgft-%aﬁl ﬁﬁ' oﬁgr?er-i-gmignyloxy)-piperi-

dine-5cqr3oxylats (anRnyRY pheasysliarting-campeipgs.4- pr opyl - 2, 4- di hydr o-
M. p.2bk-pyse@zol - 3-one 10Prepared anal ogously as descri bed
for exanple C5 using 3, 4-dinethoxybenzoyl chloride,
nmet hyl 2-net hyl pent anoate and hydrazi ne hydrate as
B3. st &3t(cyrtppcpripetnogs-4-(Mlugromdih@ey JpROiy!1EH-dimethyl-2-piperidin-4-yl-2,4-
@d%—ﬂ?—ﬂ%&%@é%ﬁ@%)’&o}wbﬁdeet hyl-4- et hyl - 2, 4- di hydr o- 3

5-4i
H-ﬁyrazo one 15 Prepared anal ogously as descri bed
for exanple C5 using 3, 4-di met hoxybenzoyl chloride,

Prepdrgd Mloggudm%&gte@mﬂ @ieﬁn;ﬁd’l% (A‘J}Tﬂ@%ﬂeﬂ? udiyBs-@t By cRpropylmethoxy)-4-
. starting,.co ds ) -

iR boR ks PG RIS SREM RS2 s Spamesng! G e teg-but

4-(Tolugne-1-s oifvpy IPxyve-piaerEiheahedriogpas| (songeuateE Dras beding opmpounds.

M. p.©%@ppl-e C5 using 3, 4-di met hoxybenzoyl chloride, nethyl

cycl opent ancar boxyl at e and hydrazi ne hydrate as
starting conpounds. M p. 200-202C 25 D . Met hyl

B4. 3-%-[B-(BerityBRiaanatpdxeshehyi-24-dintitive-Bipdridin-0xon4-0ip o3k yrazol-3-one
124 m  of diisopropylamne is dissolved in 500 m of

T dboﬁglgr'dea bl anket of dry nitrogen and cooled to 0OC

and 550 mM n-BuLi (1.6Min hexane) is added dropw se.

N6 bnaldgbsyBodedE@ed for ERAMRAB L QiThaHS 13044E-[3UBED - -
P Bl e ch for CRRIGRCE1 (s 1908 iy [3H0y02|3%4 methoxy
phenyllst e V- Fhe Y 8T TRV RGOl e (gamroundCAans festPuplf-(Lgpiene-4-sulfon-
yloxyapipértdinenadartbylatk icoatpotidEng ad Baiting tdnegounds. ch 160. 5 g of

~di - yl chloride dissolved in 750 m of
.. et AR DY

I's a se in 60 mn during which the
tenperature is kept below -40C. The cooling bath is

B5. I esPV@sthYh, Siethlying3-tihydr&Albe MR Farf 241)-54-dithdthyRb-pREridin-4-y1-2,4-
15(8 i gl-fl 4M hgdro&gjlﬁoq1 c.acid is added and the THF
| &R REFR AR MU REShed with 100 M of water,
200 m 351M of sodium carbonate and 100 ni of brine,
Prenggcﬁ grgjlo%g@srly z;\ébd%gé'lb@&] %r 8%@é{ @\tltgrQaljivla 1‘/ %WB-(?-methoxy-Z,Z-dimethyl-
2,3-dihydro-1-benzofuran-4-yl)-4,4-dimethyl-2,4-dihydro-3H-pyrazol-3-one (compound C5) and tert-
butyl 4-(Toluene-4-sulfonyloxy)-piperidine-1-carboxylate (compound E1) as starting compounds.
M. p. >260°C

B6. 5-(7-methoxy-3H-spiro[ 1-benzofuran-2,1'-cyclopentan]-4-yl)-4,4-dimethyl-2-piperidin-4-yl-2,4-
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-pyrazol-3-one (compound C6) and tert-
butyl 4-(Toluene-4-sulfonyloxy)-piperidine-1-carboxylate (compound E1) as starting compounds.

M. p. 212°C (with decomposition)

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

ride
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NVR (CDC13): 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
W@ dabgAbgod=1. 4, 8.4Hz) 7.99 (d, 1H, J=1.4Hz). WIPCT/EP2008/055867
2008/ 138939PCT/ EP2008/ 05586-/33-- 36 - D2. Met hyl
3- (3, 4-di et hoxyphenyl) -2, 2-di net hy1l- 3- oxopropanoate

The tiiE %ﬁrﬁ;}@o%gd ﬁw%?h&ﬁr%pé.]eé{ F?% eq%‘ésﬁ;%é (pe}gréneg 3‘)(‘%'n%tn%11 MHEhE-(3,4-di-

methgwplﬁqyai-é 4ap$ettytl aﬁtqlm@roéﬁﬁy@;ﬁ&onwwq@mgband@ert-butyl 4-(Toluene-4-

sulforilylog(})' Shsdidindt cﬁi’do%ﬂ%"-_!e @bﬁlboun@ Eqfad Sarfhd) compobRis( S, 3H) ,
7(m6H), 6.82 (d, J=8.4Hz, 1H), 7.41 (dd, 1H, J=1. 4,

84Hz) 7.99 (d, 1HJ 14Hz) D3. Met hyl
B8. 3433 Lyimkhpxyppsryiydtrhwby-L-phefidin#yldpopdidvodimdoh@tpirpzdk3-one hy-
2- d’rbEFﬁ‘cEB y1- 3- oxopropanoat e Prepared anal ogously as
desc ed for exanple D1 using nethyl
2- met hyl pr oponate and 3-

Prep4r¥& hritigoish 45aic8enbEd be Jidnhgieos posEfMax e na@/ek (ﬂ:dj.méﬂhd@phenyl)-4-

meth?#]-pé%y E i dg%grg lgg/gpy %oléi':ﬁne (ior%ggr%}%nd teéf %@/:I-flg-p e- -
sulfory/Icy)- (i i8irk-1-c8rb8RylalS (cdmPatihd Ay adtBirtingscoB(pof®is0. 4H) |

M. pq4¢>$52(§ 0.6H), 7.07 (d, J=8.4Hz, 1H), 7.27
dd, 1H J=1.4, 8.4Hz), 7.49 (d, 1H ,6J= 1.4Hz). D4.

l\/bt hyI

B9. 3[ B¢ bd@methboipyenyd-4ratiyin@xnamyeribé ridih-2yidl, argihiyd-33-pPaggH3@ne hy-
a@rgcaho% 20Pr epared anal ogously as described for

exanple D1 usi ng et hyl 2-nmethyl proponate and
3- benzyl oxy- 4- nethoxybenzoyl chloride as starting

Prepé}m%g® as% £ 3dam é)“e 5116(A(t§m§tma 1) t?’s (354 &Hletho%g@%yl) -4-

ethyl-%lfﬁ]ef@ Qééj I“p_fprot3é-{, Qy}_‘%ﬁ'f§9ne (compound %9) and terf dtyl 4 ~(Toluene-4-sulfonyloxy)-

piperiding1adatbergatd (o tipbuwidyH 10 4y taingpempdutts: 1- car boxyl ate 201
M. p%l g{é Butyl 4-hydroxy-piperidine-I|-carboxylate, 160
ri et hyl am ne and 6.0 g 4-di methyl am nopyridine are
d| ssol ved in 750 M DCM 191 ¢

B10. 4- 4-QJ 41@ReukyoreW Ctigdibida-yi-3, 3%@&%.@[&1(1']&0% -l Xérddrodhloride
30refluxed for 7 h. The mxture is cooled in ice and

acidified wth 100 mM of 1M H2SO4; the organic |ayer
Preparsd sveeidyeds asw delcrBeQ farkexapdpleBit @terfiativied e disin?b3,4adimethoxlyphényl)-2,3-

diaza%@%n&o\i L lI Bhk ((cBercﬁJﬁai C1§i)r dng%rpﬁl l 4W(%He-ﬁsju|f(§r@ro§3g-piperidine-1-

concentrated in vacuo.
carboxyaie (@m”m%ﬁ)ﬁé?ﬁﬁ'wmmﬁs 2- (1 gl ycyl pi peridin-4-y1
M. p. P38 CAwiih a@bhmpdsitdn¥t- di hydr o- 3H pyr azol - 3- one
hydr ochl ori de

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

192 g of methyl 3-(3,4-dimethoxyphenyl)-2,2-dimethyl-3-oxopropanoate (compound D1) is dissolved in
600 ml of ethanol 145 ml hydrazine hydrate is added and the mixture is heated under reflux 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 ethanol followed by 100 ml of diethyl ether and dried in vacuo at 50°C.

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-
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Step 2: A solution of 4 g tert-Butyl

(2-{443- (3, 4-di net hoxyphenyl) - 4, 4-di net hy1- 5- oxo-4, 5-d
WO boyodnssoiHpyr azol - 1-yl ] pi peri di n-1-y1l1-2- oxoet hgt/ERBNOE55867

mate (see below) and 7 m of34tri fl uoroacetic acid in

50 m 400of dichloronethane is stirred at RT for 16 h

oo RSl lRUECT sl ABA0FE My g 209 om

M. p.AR1-é%2°dr yi ng over magnesi um sul phate, a sol ution of
hydrochloric acid in ether is added. The precipitate

. t e? [3' (I ; ?orpreo%ylmethoxﬁgl-(giltluorometh/cl)xy?pheny% 4,4- g: ime I§£4-g‘ihydro-3H—pyrazoI-3-

(20rfe443- (3 4- di met hoxyphenyl) - 4, 4- di net hyl- 5- oxo- 4, 5-d
ihydro-lkipyrazol 1-yl]pi-
%eridin-l oxoethy%}carban&te A_m xtu %
Prep Fd analogously as described for example C1 using methyl 3-[3- (cyclopropylmetho y)-4-(difluo-
romefhoxydphényj-2r2-tinehypirexpidpardqate @ompduny D3 Parpi yerakidé hyddaty ds starting
Comqélﬁ&dihydro 3H pyrazol - 3-one hydrochl ori de (conpound
ﬂ 1.9 mM of triethylamne and 2.5 g of
M. p@”t@@@glym nein25n of DCMis stirred until
conplete di ssolution (about 15 mn). 3.9 g of 1-(3-
1 iim | ori de
ggio(ggrg%owgqgﬂqg& Bh ﬁ}/ fl Izagime yﬁ?g dfhgd ?ym%/gaégl- -or’f0 RT
for 3 h. After washing MAth 1 M sodi um car bonate, the

Prep&é@@r@ld@ob & de%@ribgd fo‘? gxé?r\{fé Cmfberﬁéth'ﬁhffikltb@hﬂ}icﬁ(y)a@gethoxyphenyl]-

ate esi
2.2 o R PG RARGP PP DAL IV HEETa P g1 o sogpouncs
M. p.@0rReRIBd is crystallized fronidiethyl ether. M p.
146-148C WD 2008/ 138939PCT/ EP2008/ 055867 - 38 -
Commercial uti conpounds of
C5. ¢ h%(7s'f'%ti1%r2$%ﬁ'§‘r9§1y'o% 3- F'Hiédf% divpeRRfR-bY!)- i‘ 6tdri’ﬂﬂ”éi/' i 4- d'hydfo -3H-
acgeadi-ngnd 0 the invention are hereinafter referred to
as the conpounds of the invention. In particular, the
conpounds 5of the invention are pharmaceutically
1.1 g gt disprrapiiamineTip dissabiad du izl &fTHFHaderakianketoh diyaniegen and cooled to
0°C éﬁ@'?@hl'rﬁBtﬂLh@WWiﬁ%Hidn@?k a@cre@raﬁcrptii.seSNeMiiech.xm%e c&ch&ﬂb minus 40°C,

til {
wingR SR RRGtG Ao 2| AREEYblsper et T yigrtre
stirred) for e edditippalHi@men atsmibusoHE6i aller whigr 2p g0f 7-osthokp?, 2idiveethyl-2,3-

dihydifJb@@om?Q{A %rb@yrmid@gh%or\}émd Y1 P RHAGCRHES drgf)w&pﬁ'(ib min during
action but al so on account of their

whici}tgg fﬁn}pgra&irelglkg@té)elow 4q gSHierCQPl&g)Pa@r'? re@oveﬂ:er@égrrﬁ% is continued for
60 mact ROM)0 ralred 4 ¥1dwydrb éréoric @nto saddded, tier Rt is renalgd fnlvacdd @ tienaqueous

layer %Ce%gm%d B fh étigf?éc’eta\ﬁ?%g%f’hgll aqg!a@tsblﬂgonqg 5\/5%? @déggt%@th; \Dlﬁi 50 ml of

and especi a treatnent o
water, p0 phHY! ?W%Parmnaﬁ?qdﬁplnﬁmtnérqﬂeﬁQY‘UH\@SO&‘ agd C%‘Fertt'ﬁ‘@d in vacuo.
The radidusay Sissoled trhﬂhaﬁiKl BA ng‘f hjid'ﬂ&irieﬂ{y&i‘étel |£1@dde6fandi e r&wﬂ!iﬁg mixture re-

whi ch
fluxe(?é)aiﬁg] A%L\elrscoopn to ro%m Fe{TJ ﬁﬁantiée ‘ti}g&fecdpitfa iil{eeedé)gftaln\gl gflé{dhg
M. p.2828%°¢, arachi donic acid derivatives such as
Ieukotrienes 15and prostagl andi ns, cyt oki nes,

e ch ki nes,_alpha-,. b - and .

Co. PO T iR PR e Ber R R -inyero-dr

oxmganISDme radicals and proteases. In this context,

t he conpounds of the invention are distinguished by

val uabl e and desirable properties, such as,
Prep%edaﬁrﬁlogouqﬁsgiesgpfed @é@sﬁmp’ﬁ (gfhu%r@ 7ereetih%yt2y2 sqirgwclopentyl -2,3-dihydro-
benzdforah-@dicaiponyd difleidephethyl@avehyi@bidnbie\ant Aydy@tirertgtirateasgtarting com-
mmn&POd enteral absorption), superior therapeutic w ndow,

superi or pharmacokinetics (e.g. half life), absence of
significant side effects, and 20further beneficial
effects related to their therapeutic and
phar maceutical suitability. Accordingly, the invention
further relates to the conmpounds of the invention for
use in the treatnent or
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prophyl axi s of di seases, especially di seases
all eviated by inhibition of type 4 phosphodi esterase.
wWQ@2008/1g8@84 i cul ar, the invention relates to thePCT/EP2008/055867
conmpounds of the invention f3- use in the treatnent or
pr o- phylaxis of the follow ng diseases: acute and
M. p%q j9N-g airway di seases, such as, but not limted to,
br onc |t|s allergic bronchitis, bronchial asthng,
enphysema, COPD (chronic obstructive pul nonary
c7. di seasahnethBxipRByau-IxtpgRledisidsrapdaiBung fibrosis;
di seases which are based on allergic and/or chronic,
i mmunol ogi cal false reactions in the region of the
The titip pempaaing way se preharey anglogauseds ¢ascribett éor axinentee@d usirgy3, drinethoxy-
benz&@ é“lé]ﬂ@srﬂéthﬁ ISR BtanEHE Snd hyaERe ﬂ%rat@ 518 staﬁ’ihg LdRcuRSE.
o, allergic rhinitis/sinusitis, chron
rh|n|t|s/S|nu5|t|s allergic conjunct|V|t|s and al so
Cs. naseﬂ,4-qﬁmlemo%yml)-4deeth§&t4@ircmgi-2;&bihyﬁr@easpeszz@@amei ally
of proliferative, inflammatory and allergic type, such
as, but not |limted to psoriasis (vulgaris), toxic and
Prepaipq aijalfigeushormdgstribed e pamplg %vw%ﬁwt@r@eo@&k@mye methyl
2- me&@b@ﬁtér{w@l ahid BG4I, hybiat W/ btdingoM¥eourdsinbur n,  pruritus
M. 11 ggﬁcanogenltal area, al opecia areata, hypertrophlc
P- % di scoid | upus erythematosus, follicular and
MAdespread pyoder m as, endogenous and exogenous acne,
C9. acHEs 4 AmeFERpAGH )AL/ 4Weﬂ4yl b el dr¥SH-dypibiaaamt ory and
allergic skin disorders;
2008/138939PCT/EP2008/055867 - 39 - diseases which are
Prepé:r%ﬁ@lc@numseiese@sd foe exael pisaGRusiry STANEmathdxyibe odogt ahiogitke Snethyl
) f arthritis type
2meﬁM& gﬁﬁgg%&g2§$bﬁp¥€%iﬁgﬁﬁiﬁﬂfOE “spondylitis,
M. pdé?éﬂ%@thrltls and other arthritic conditions;
fibrotic diseases, such as, but not limted to, cystic
o fi Y t fibrosis and
PL?’OL‘Sd'ﬁ" EE‘Q%VS ngnyﬁvﬁr% Z%Sp' Lfﬂn n:%gg}}ojlr 8aer ug-i nduced
acute and ful m nant hepatltls hepati c steatosis

Prepa(rad Q@%bus@y AN sapedics @kzam{deccﬁsﬁa@ts AdiRPRkybkhfYi chloride, methyl
lo rﬁq rho % %{A%gdra d Sg e%%r Sl'ICoh %3 but not
CYCOPS TR ’iy ﬂﬂ‘f'?% 5%‘% SREIGEY: 'Zﬂsaft Ver sus

M. p.l26&802°€acti on, allograft rejections; 10cachexi a,
cancer cachexia, AIDS cachexia; types of shock, such
but not i septi c_shock, endot oxi n shock,

S?Mﬁ‘i‘ﬂé’d%ﬁud\i@et%ﬁme§y')?89! tYfB KRR STe and ARDS

(adul't respiratory distress syndrome); diseases in the

124 rﬁl%i@[sgf[)rp% ({'@ldlsgcﬁ aR SOOSMFA?T 7 uﬁ%é?lgrbla%kgngrg%ﬁrogm nd cooled to

0°C a0 850 m-ByLiFLRM s regaecdleRise; Neyds P xure s cooled to minus
40°C]J Js&igfahiaeét@mwyz bat!h Gn& e@(slasfnwhw thétwrpr&mnété @2ddaed. JRe resulting mix-

ture is &Hreé ?c%r an adé ponastrﬁlue r[n%u aﬁ‘@ﬁt f? hl?tgéﬁ? ég%,f-%ethoxybenzoyl

or
Chlof'd?éfﬁwml"b?ﬁo relef Tidis 'S@fdd?Ch@OMI%me@@ Mimelriog whigl thgtesararajure is kept
below 20€0 Wﬂ@fcidllﬂj']bém i Rerkdvan @Md &ﬁ%ﬂ§c&ﬁm&ﬂ¢@r' G‘!Otnhlﬁ: alal@f 1166 ml of 4M
r iver ru 0
ryorcigiaqoG0% piter o e TP B BkoeRird PR DRORE! 100ZHar e 200 m
1™ otm)dmnmarb@nate yp@ Q0 pl; of benrec diied(avar Mw@zu apd Icamcehtyetgshio ivacuo.
and nyel oi d | eukaem a); osteoporosis;

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).
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40

20condi tions associated with cerebral metabolic
i nhi bition, such as, but not limted to, cerebra
waeeoslizgoyy senile denmentia (Al zhei mer' s di seaseQT/EP2008/055867
menory inpairment associ atedem th Parki nson's di sease
or multiinfarct denentia; and al so di seases of the
ce I r t limted to,
0z G QRN M PEY P ESropRigbn e, || Lo
schi zophrenia or arteriosclerotic denentia. 25

Prepdté®iRiicablisfy ast deecribby RN bkpibld D GRS métRyI atn@shyipfodoRse and 3,4-dieth-

co oqan of ., the invention for use in the treatnent or
oxybenzo ﬁh ?rl e.as staftlnfg com?ou nijs. . . .

pr yIaxi's "o ke fol Tow ng di seases: acute and
chroni c airway diseases, such as bronchitis, allergic

NMRQ%?@@thH§ﬂ4@ﬁ??%h??%eﬁ%?h&?@xﬁﬂﬁ?ﬁﬁggﬁég.3r§?Tg?3%g,
s 4P %d?’ﬁggﬁa‘ﬁgi“a*zg?-?ﬂg’rﬁg-‘%‘é)rrmto| ogi cal ’

di seases, such as psoriasis and atopic dermatitis
D3. (el9|étﬁW%)[3-(dyglf);!)r@wméth<9&§-4-'((ﬂflu()rbgnegr%§@[)ﬁan9ﬁ-§,§ld!irﬁ@hyl-B-oxopropanoate
regi on, such as ‘Crohn"s di sease and ul Cerative colitis
and di abetes nellitus (type | and in particular type
Prepdréq analigoUdheas deyained fon eddngle D eldigasethd 2inkehyif@ondte and 3-
of ' i j : re of a
eroofRERAUAE ARork a2 blrkiBo RIS MG
phosphodi est erase, in particular a pharmaceuti cal

NMRGODDIQSS Li1Q0-11 33 (ml M9, 1.5@AEIBNEH N 48 (8H)Y3.88(sBHP3.57 (s,3H), 3.82

Lseases.all eyia i\nhibij tian, of
@9-brBEBRe R Ak R BT Y S R o 1o s m0 700
(d,1THglsrigbg) ti on for the treatment or prophylaxis of the

di seases 40exenplified above. WO

2008/ 138939PCT/ EP2008/ 055867 .-. 40 - | n particul ar, the
D4, | rEHE o RS M PRI 2 B B RSP e

invention in the manufacture of a pharnmaceutica

Prep&rQMéFh%s&%&cﬁbQ&f& E%ﬁg{ uﬁ{g rpétgsﬂ Egié’mvgpﬁ?p%ﬁzgt@gnd 3-benzyloxy-

acut e chroni c al rway ase, suc
4-mefhppibezdyhglorids Fdaling ®mPandér gi ¢ bronchitis, bronchi al
ast hma, enphysema, COPD, 5pul nonary hypertensi on or

NMR'(S#B%&)E i(l) ?% gs,sél—g 30@(?1?“%%%%1%0%?% ﬁé;ﬁ—ﬁ &b \5:%.45—,2‘31 HY'$0.7.55

un e’ nv e ‘manutf act ure”of a
(m,7thar maceut i cal conposition for the treatment or
prophylaxis of allergic rhinitis. 10Furthernore, the

i nvent | rel ates to, the . use. of a,conpound of the
EL | D O PR RN  Aee GBS Pmceut i cal
conposition for the treatnent or prophylaxis of
201 Ftek gﬁﬁ,ﬁzﬂ-m»&%ipehqﬁ@eaﬁ@a%ox?g@m@Sm| thdtibyidibe Lid8.6 §9-difethylamino-
_psoriasis or atog|§ dermafitis gﬁczena)._ _ _
Pyridipgiafetsniked 750 REDEHy Ertd bivlupassianyichifiderpadsied apg thg mixture is
refluxed figp @ Unn Theohixtulesis iconlehit iicerant Acitiified withmd0ad it/ He$O.athe organic layer

el RN SO G RTS8 f oSBTl g woson
filtered and concentrated in vacuo.

M. p. 98-101°C

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-yl]piperidin-1-yl}-2-oxoethyl)carbamate (see below) and 7 ml of trifluoroacetic acid in 50 ml

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



region, such as, but not limted to, Crohn's disease
or ulcerative colitis. As well, the invention
W0 edoatig®®34 0 t he use of a conmpound of the i nvenPCDEP2008/055867
t he manufacture of a pharmecyuti cal conposition for
the treatnent or prophyl axis of diabetes nellitus
carbo%gt\épﬁfter d g k/& quﬁrjn g@h@aﬁcﬁ ta%glﬁtldnlgfh dT&%IonQX&@E e?rﬂer |s added.
t her ates of "treating or prevent
The Fée%n'té@a%@te&grﬁﬁrqnéldﬁiﬂ adnmini stering to a patient in
M. p.megd°d hereof a therapeutically effective amount of at
| east one of the conpounds of the invention. 25 In
particular, the invention relates to a nmethod of
Step fl rted By 2-d#-[3pB dvdimetherypleang -6 # -dirhrth b owe-4 iFetittydoniétipyrazol-1-yllpi-
perldﬂhsﬁ}a@@ﬁ)eﬂ:l? zﬁéfﬂaﬁia@Ammr@'ﬁg Iof 5‘-@3 A Qmétl"Bi\}dh@rWi) 4 @dlﬂ@@l?l -2-pipe-

uticall ive anp
ridin-gle. SHINY PR3l ekﬁagﬂ ge BYd%‘W@“f’%(F@WP%H B1édé’sfalé>é fﬁfhyvm'”e and 2.5

g of N-BOCighwematii Zomrr ¢ Dalves stireedaintiebmpldteafissblugmt (gt 08 min). 3.9 g of 1-(3-
dlmehﬂglﬁrlﬁ@g;%rb@& ??t%( %@@o‘?’jﬁmldg\,ﬂy %g‘scf"%@% Iagés(étqgetrng?eeq}é%ur[rtglg mixttrj]ra is stirred at
RT foad i Nies washinggvitho! M S%‘#'T‘ &3 0'?6\*? fecanisdavenis dged over magnesium sul-
phatel dha ledgndté L ahé besrbé RGUIINEE baEBIUMA crbmatoglapgtili®ngh@facetate]. The
title c:(:)rll:]’r]lsoeun? rgpcrystaqllzegﬁomla thgpetﬁe?:]lognof Ptr refegtr Iaglgyé)r the
M. p.dAed48i€i ng an acute or chronic airway 35 di sease, for

exanpl e, but not limted to, bronchitis, allergic

bronchitis, bronchial asthma, enphysema, COPD

pul nonary hypertension or lung fibrosis conprising

adm nistering to a patient in need thereof a

therapeutically effective anount of at |east one of

t he conpounds of the invention. WO

2008/ 138939PCT/ EP2008/ 055867 - 41 - The invention

relates also to a nethod of treating or preventing

allergic rhinitis conprising admnistering to a

patient in need thereof a therapeutically effective

anount of at |east one of the conpounds of the

i nvention. 5Furthernore, the invention preferably

relates to a nethod of treating or preventing

der mat ol ogi cal di seases, such as, but not limted to,

psoriasis or atopic dermatitis (eczenma) conprising

adm nistering to a patient in need thereof a

therapeutically effective anount of at |east one of

t he compounds of the invention. 10Additionally, the

invention preferably relates to a nethod of treating

or preventing diseases in the gastrointestinal region,

such as, but not limted to, Crohn's disease or

ul cerative colitis conprising admnistering to a

patient in need thereof a therapeutically effective

anount of at |east one of the conpounds of the

i nvention. 15As well, the invention preferably rel ates

to a nmethod of treating or preventing diabetes

mellitus (type | and in particular type I1) conprising

adm nistering to a patient in need thereof a

therapeutically effective anount of at |east one of

t he compounds of the invention. In the above nethods,

the patient is preferably a manmal, nore preferably a

human. Furthernore, in 20t he above nethods, at | east

one of the conpounds of the invention can be used.

Preferably, one or



10

15

20

25

30

35

two of the conpounds of the invention are used, nore
preferably, one of the conpounds of the invention is
waois@d/138939 I n a particularly preferred enbodi neptT/@P200$1€55867
i nvention, the above nethodsigof treating or preventing
250ne of the above nentioned di seases conpri se
Com% BhLakering to a patient in need thereof a

erapeuti- cally effective anobunt of one conpound of

the exanpl es according to the present invention. The

The doﬂl\é&mdb @ﬂfofnl}{flé herdme @tefe%‘s@rtn@r% of l‘He @orﬁﬁlﬁ;ﬁﬂ@a&%}hb%w according to the

ri ses
el THASSU FTHESH (R N8RS 0ePHES PYFTORY 4t ParaSiEy: i gempounds
of thepheenhiercae bharmbtapticatly epealioble. auxi | i ary. 30 Preferably,
t he pharnmaceuti cal conposition conprises one or two of
t he conpounds of the invention. Myre preferably, the
The CﬁH‘QPHLP&é alipe Myentiop ApssiaueblA PR3 HBF‘?“é'%% PEREtIGY Whigk make them commer-
cially coirrpidelrial pardduler hees type\viestiobghodiesterabe(PEE pihbibieud, #ttely yre suitable on the
one rBﬁ&E?BrBr‘?&’na‘?mQ&gédT'é‘% r%e t‘&ﬁnén‘ﬂ&e&l %ggbstrggﬁns on acc unt of their dilat-
maceut | cal sition conprise nd of
ing a@tﬁ@ b@t)@és,?an@tgco&letqf ,thﬁlrﬁ@sptr@)toqyﬁ@e-mré%s@mtory ﬁ(}@nlp@rgq}ﬁmg action) and for
the retnagamdﬁ @fect\ﬂb H%ftﬁktldn&ﬁlﬁdcccﬂmﬁofnmf\ﬂ&ﬁwtﬂlaﬁﬁé bc}tloﬁlGﬁE@{ b b®Ber hand
tion nore re

espea%I}g for t t}/etatmenl?ofl (Psorcp rs {n partlcuI%r (% aa mﬂam{nalophna ure, ee% of the airways, of

the sknmmf Hslptlriterﬁgmt l@éthwp%s qf tbﬁ@@iﬁ ho@jpféhet J@Ms\ghlcfegp@mdateldwy medlators
such B histahfe! B ARHERIMt- abivalOR &MII_} A¥dchidBhic 9iS Sélrﬁlgtﬁ/es Mh as leukotrienes

[ 138939P 05586 |l e
o lﬁ”?'"%ﬁy@f'”etsyﬁ AR QBRI e et PR TR piggon. mor
necrdsfadidn €TNF) @aoxyeernt fresr ragicatgpdmg racteasesfin tmse:oduestems @smpounds of the
|nvenﬁ8(ﬁ3£FQIdlstlﬁg%gh&ptgjv\%iuamggné Hé/ﬁglglé B#Bpé}héso sm%@{:ﬂgﬁééﬁlﬁle high efficacy,

armaceuti cal conpositions according to

S IoXEdY. gpT RO ALY, N ST e GpRebeiespabasrPion). superior
therapeutip vindew i ssip@rfor piteemadokimetics (@f. Halfiéfef, abdenvd ofgigdifisemsias effects, and
furth%?ﬁgﬁe? QI[E?fg&Q Feﬁ?éocto %Celr\gﬁr?%a ﬁ?f@%%g?n%gg lcg%UItablllﬁln‘a

enphysenma, COPD, pulnnnary hypertensi on and | ung
Accofdin@ YOk fiverdbh Qi@ Crelatel B the Somifcﬁllﬁ&’d'fc&&r@ ifveatidr¥oi dskeSn the treatment or
prophd%ms OE 8 %eage c aé)eglllarg)e sségss é aﬁé’lvftl:z?h B%%{]OS? 0% h/p? ﬁgﬂOSpBO(P es?erase

gastr0|ntest|nal reglon such as Crohn's di sease and

In palibQ&! Ak indenteR rdibtbSio tl@é‘éi)ng)b%rgﬁtoeg]e 'Tﬁ/bhtiohtﬂir ubd )ﬁﬂtﬁe tlreef?rﬂ%t or pro-
pendi ng on e particul ar

icul ar. type |
mw@&??&ﬁ%&”@ﬂ”%gs? %ted or prevented, additionally
therapeutlc agents, which are normally adm nistered to

acute'drl %FH‘ORIE amgyvcﬁggaséshﬁfch gk Sofr& imlEo 0cﬁ’JBHcF?l'ﬂ?la'llé’rg|t::)Sronchltls bronchial
co-adm ni stered with the conpounds of the invéntion.

asthma; pRPRYSpaf &P %@h@HBGB?’tH’éW@ Pulronply fiseagsePulstonaipydlypertension and
lung fiesaounds of the invention is co-admnistered wwth at

| east one therapeutic agent selected fromthe group

consi sting of corticosteroids, anticholinergics,
diseageppv ety ase g@@é?b pllesgioandiar shropig, iImewegiediel @ise ai;?ém@t"sthe region of the

uppet zﬁMé@sI (fphﬁVfB( ﬁ&@?éﬂd‘lﬁe é’d‘éo@&(}é@l@{sf(parér)wﬁ shuses, eyes), such as, but not
[ as.

I|m|te$éodu etr%g FGhIr}ItIL? Sj FSO cnronlf; rhIJ]nI{S r}ufségt go Ic coréltlglr{ct%tls e{nldé:\lc’so nasal pol-

yps; @nr@jatalpglpalmsa@@s e@pealg@mfgprollfg@tlve mflammatory 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

exogenous acne, acne rosacea and other proliferative, inflammatory and allergic skin disorders;
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In this respect, the "therapeutic agent" includes the

corticosteroids, anticholinergics, 132-adrenoceptor
wW@gmeils4939 Hl receptor antagoni sts, | eukotri enBCT/EP2008/055867

receptor antagoni sts, type Lggphosphodi est erase

i nhi bitors, HMG CoA reductase-inhibitors, |ung

dlseagﬁrvrltﬁc% a%]BaQSed gﬁ]gﬁ Q)lcg%%]\/"esrel%gkg O@W\I# agd @Pl?)'tﬂeﬁgs sﬂ]ch %H’EE} e%jample

ree compound rmaceut| ca
diseageq Qféhetalﬁ@ﬁtédfpe likey é‘eﬁﬁaﬁoﬁa?étémsr @avmyo'aé%ﬁt"%lOéteéléﬁth“v%a”d other
arthnﬂ&tdnu.e@nst her eof (e g., but not limted to, ester
flbrotlf;hgrea\e/scaet S\a(tjgrié ﬁ%t nsok Igr’rrugegl?os 8¥r%|b fltt)rlggs tsolén\{)%%re §|I8r(8n epatlcﬁ%)roms and
renal fieopigiat i ves and sol vates. Co-adnini stration of at

viral, Ia%@l%llc 8NBu@ihdid2e a6 REBAVIRSNE hddafis RMEIY dtdtosM BRodiic and non-
one t herapeutic agent selected fromthe group

a'°°h8'tfn§§‘?a§'? MARFUEYS corticosteroids, anticholinergics,

disead @2f Hurimmosepisem, agdrassis nottiinitddoe SO mnltiatabagosiis,s;taft versus host

reactﬂoﬁ%gé{gﬁ RRRHdRCept or ant agoni sts, type 5

odi esterase i nhibitors, HVG CoA

Cac“?’@d&%‘tcﬁg@c'i‘%l‘ﬁ BiDSRasheqing surfactants, antibiotics

typesaifi ehagktsiueltlasa bettrotlingige iid, SeptiaBhdca kendpbas ehdckl, drami-Aegativesepsis, toxic
ation or a kit of

shoclI gﬁ?rgm‘e%ﬂgﬁﬁegée%&lt rr%falpaq ]:jlsl,)fe%g Sg@%eﬁed as a

d'seaé%ﬁtbm?agﬁﬁtfﬂ'ﬂt%tt@ﬁ* €991PNt $reh é‘%)ﬁﬁ%[] Rdisgpserang ulceraierGobiis: and

diseabdteof BtHaai apen t:arﬂbea@s%f&j bly Ipbenﬁtaatoa‘sogucﬁ @s a&awin&fmgrﬂcp n
resent

ccoffe BT PE rfle S aciait Bl Hske Pl i s e rE i sueh as
for exaowisosietticodysinetioni eplicsd theddifqneyamhdef thie leetéra inenatinestiorawith kidney

stone%%?oﬁc@@ﬁ@&ﬁéﬂ (t&tr@éﬂﬁ%terrﬁrd@lw%FﬁEﬁiﬁeruléhe@ﬁimth ur e f Or
neoys adm ni stra

d'abef‘?sk’és&"@én%"f‘q’?éﬂsu"ber't'“isétyae L"f‘{’gr"hﬁ%r u "’IV&VQF?@&%;BCSE i 'i’aé‘i‘?”'ar lymphoid
and ifeidierkabini); ostepauesis; of the invention and the _
condit'&%ragp@c\%éd%lﬁl%g}egtaﬂqel@B(ﬁlc m{hﬁ)ﬁﬁntsubmag B& ngplﬁﬁifeg td" @errebral senility,

semlezémrgqnia;@@%lg!g@ﬁ %%gg;(r@gtrgggmpalmﬁgt associategyitty Parldpson's disease or
multiorddderadrtien” or "kit of parts" is defined as a
and ats%ra%l ﬁsae%lgptga }é@%ra?ﬁel?votulsqups?emgéhn% QJt ngh%ltegroﬁgeﬁ)re)sgloﬁp%nmety
Statetjéeln@igorermry schizep fﬂﬂl@-qr?ﬁ@@s@?fﬁ‘m Q‘Fa"tein@ﬁ? or a kit of

parts the conpound of the invention and the

th t d 5
Prfefabin P41 BiRE T TRCY S e R0 AT B! Eeiiye rosimentor
prophylagie thibe fligwisedisgage® conponents of a conbination pack

acutefé?lEI cﬁﬂony hm%%éasessaqw 806 ANitR rauafgwratcﬁ.t.y%eonbMa asthma,
In case o c?uentl al or separ at e

ion’'thera

emphé(ﬁ"rﬁ‘% ?tp PaP‘r'"aﬂ”*a@f ’?S%/pﬁ%e’t?lﬁ’HﬁB‘&Hag ##°%%e i nvention and

allerdidveinttiler apeut i ¢ agent, the conpound of the invention

rheu,ﬁ%&dgﬁhrﬁn‘gm ni stered before or after admnistration of
erapeuti c agent. 10The té{;e of fornmulation of

dermatRlegied) Hi56eRse YN A RSOr3piAANE BRI Enatite(ecFdPApeut i c

inflan@t@Ribhs i theayaB@dintédtixal degiaiTRIcN &k IORIMnGI diskadd dndaficefivé Solifdund

dlabekt)e% rﬁeql%g( %gll %notshg!ar# Iara%)e?l“.)l both, the conpound of t.he

I nvent c agent are fornmulated in
separate tabI ets or capsules, or can be different,

The |hve‘ﬁtlor$ét|éotrelate§ & thél uéef (ﬁ‘raQ;BFn aﬁmomhgtﬁvaﬁuoarh the hﬁaufaawéla)f a pharma-

ention is for
ceur@ i T e IR BeGHRe olfupre fhgmtoslhcd
comppgitionfprethe eaiwen onerephylaxslof tisersealiegiatep dp gihibition 68ype 4 phospho-
dlestee‘gs(‘eoﬁrgfe%hy}/a pﬁaﬂﬁaééﬂ‘rf@d"&dn%bsﬁ&qfo]; Ih@RBhth¥nt |p|%rp%§a>&soof fhe diseases
fixed conbination, a non-fixed conbination or kit of

exemﬁ!‘fletj? ®6nprising at |east one of the conpounds of the

i nvention, at |east one therapeutic agent selected

fromthe group consisting of corticosteroids,

anti chol i nergi cs, 02-adrenoceptor agonists, Hl

receptor antagonists, |eukotriene receptor

ant agoni st s, type 5 phosphodl est erase | nh| bitors,

Y Y. Y. ey a s ...I__L_._L_
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30Conbi nati ons of a compound of the invention and an
anti-di abetic agent are useful for the treatnent of
waoleabasssy nel litus (type | and in particul ar tBpEEEP10DS/055867
In a preferred enbodi nent, i4ee above-nentioned fi xed
conbi nation, non-fixed conbination or kit of parts
conprise a conpound of the invention (in particular
t he conmpound of the invention is one of the 35
In pagigarpihe gvertion Frlatenipdhif 15619f a camrayPt PitBs tneensipd indhgimarpufacture of a
pharrjnzﬁﬁﬁﬁcapda)&lp@&lﬁﬂnﬁ&ﬁﬁéﬁrédﬁrﬂbr{tbr ﬂ@@lﬁ/ﬁ&@*@f £n 80U drichrolic alnbaydisease,

suchgs bu lfl‘l edyto FE)rroenfc | ﬁet‘?IgB hrﬁes Ibnc a?asth’r(l)f}\/ee nFynstekg ggPD

ed ¢ b “n&t T I Hén At 3h " or
pulmerarnt fyperofmplpn Qelungaﬁbwwpound of t he invention and
budesoni de, a conpound of the invention and
fluticasone MQ 2008/ 138939PCT/ EP2008/ 055867 - 44 - a
The vsRHSLTRAtS A1sP tRtNf HYAe1@ic8MPRARY Ohihe MY RRieq SL1he magufacture of a pharma-
ceuticab cquapenitiorofor thh greatmeetrttr pophydads ofahegiaginis, a conpound
of the invention and trianti nol one acetoni de, or a
npound of the invention and cicl esoni de, 5and
F“““F'@“&’é% thsrivveptiayriates i the 499 §f afemeptndisf e dgyentondp the ”I"’\‘?“fécwre ofa
pharrpaicelitear @chpestmdontedtreatiér@ oppraphvesie bt daabiolgias cephsab) ®ich as, but
. t.qf. td sone-17-propionate. In
nm“@ﬁ%vﬂgmo%%gferrégggrEﬁgi¢g£%%?the phar maceutically
accept abl e salt of becl ometasone i s becl onet asone

Addit@h@l’yotﬁé pR@itien rdidlestoieafse Ibf & GoraiHa Al biBdinvertiB®in the manufacture of a
arnmaceuti c aso

orer SR Ty B EFREY o P L RTRTRAL 1 (pgsrointtina
regiomlsodreasmeuttnotimtgd fa, Ceathn solifleaseatr iutsarativeoplitis. xed

combi nation or kit of parts conprise a conpound of the

i nvention artlcul?r the c napund of the invention

As W?Ilsthsﬂa(egtfon ﬂ@teg é%ﬁ]% aroppyind g Qﬁ{”V%rH'P” mame manufacture of a
pharreanelithiodompesiifindoraheltretmére as proghyéaxis lvhdiatpetesuhélidad (type | and in

iR gpl e auxiliary. 15In a particularly preferred
par'enggg% nt, the above-nentioned fixed conbi nati on,

non-fi xed conbina- tion or kit of parts conprise: a
The iO@ARDLAOtheD feldtéteto anvatitidi od fieatingl ogbrycsdPiyy & GisdadacdrnEizing @dministering

toa p%tl&n? im%gé‘ g}epeoffg tﬁ%rapQLYt%QI eﬁgcr%gggrlnglﬁrt Ig%%t Eéag{;gng ?me%gmpéfjhnds of the

rvent i
mVﬂﬂ@h conpound of the i nvention and i pratropi um brom de,
and at | east one pharnmaceutically acceptable

In par?'llélmérl, {thrX/éntion relates to a method of treating or preventing one of the above mentioned
diseases comprising administering to a patient in need thereof a therapeutically effective amount of at

least one of the compounds of the invention.

Especially, the invention relates to a method of treating or preventing a disease, which is alleviated by
inhibition of the type 4 phosphodiesterase comprising administering to a patient in need thereof a

therapeutically effective amount of at least one of the compounds of the invention.

Preferably, the invention relates to a method of treating or preventing an acute or chronic airway
disease, for example, but not limited to, bronchitis, allergic bronchitis, bronchial asthma, emphysema,
COPD, pulmonary hypertension or lung fibrosis comprising administering to a patient in need thereof a

therapeutically effective amount of at least one of the compounds of the invention.
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In a preferred enbodi nent, the stereoi soner of
gl ycopyrronium bromde is (R R)-glycopyrroni um
wheasiisd3o I n a preferred enbodi nent, tiotropi uPCDEPIRSIESSS67
is used in formof its nonolwdrate. 25 In a preferred
enbodi nent, the above-nentioned fixed conbi nati on,
The |R%ﬂtlgr4 Réggs%fggﬁd Qt%%f\f)gﬂ reah‘kg orgtevgﬂrné %|I&$QBLA its& COI’T'B”S"}?
admlr@jsptermgéo B rotent inpaeqd t@er@ﬁf@ tbqarapew@cqélx gﬁefgtl\@sar@q)unf pfaat least one of the
compovR ¥ thevent®n02- adr enocept or agoni st and at | east one
phar maceutically acceptable auxiliary. In a
particularly preferred enbodi nent, the above-nenti oned
Furthpimeesl theontsinicit Arefarabli oslates loedm@0ecortteating ico prevgntikg dermhtological
diseabéy, E&h%@rmft h&&imitéy @%%@or%fopk%rnﬁe{ﬁﬂ@(‘&i%) 8dHebrising administering
nven

toa q,s?fae:equg{ angltheregf %gg%&aﬁ&a@feﬁ{eﬂge Iawglérﬁf)} zarl]eaamfe of the compounds of the
inventiomlacat erol , a conpound of the invention and

carnoterol, 35a conpound of the invention and

sal neterol, or conpound of the invention and
Additiogaliypthe mqantlo%lﬁrdefeéqu relates )@ glewH%ilpfntﬁ@grm (Prd.)éefvpgtlng diseases in the
gastreitegphiabdien, auchi ds| It yiot limbé! QOOﬂhdS898&@@“5&2@@8}6@5&865”&@

admlnlster%gt %%al?enﬂ%fﬁ 4{h PF%Q%%{[}?%IW eFf ?ve? l{l':l? ll’iea%t‘%ln!e%fthe

["'e sal
comppyndg opthefreeptiod- enbodi ment, t he pharnaceutlcally
acceptable salt of milveterol is mlveterol hydrochlo-

nmbodi t.h h
As w%l %Sbr{vggtfog péeé?r?lgl‘}/)fe?ag ﬁ%hérug;ﬁ%? geaélgge rfrgvreg}Sl AJ abeFes me%tus (type |
and nhy@rh@dﬂmty@p |Ilﬁg3mqr|ﬁ|ngiaq1mieifs@rim@td agnatiend inmead thetegba therapeutically

effectRRAMTBAEN bi 1682k b¥e FHLRPBURIsSRINE iRbntRal Meterol is sal -
S5meterol xinafoate. In another preferred enbodi nent,

the pharnmaceutically acceptable salt of for- notero
In thel abof @mathbdy;, tie paterit fspneferably a manoiey,on@d preferablyeeniatnte@r Furthermore, in

the awvgfrﬁ‘ertﬁo%g a@[@g&%‘ anhe c&r%uﬁésq{f@n%' ol e c%ﬁ r%ggéaobr%‘;e%bly one or

fornotero I n anot odi nen
two Of Wé Cﬁ'ﬁ%ﬁ%‘?ﬁ%@d'ﬂq ipyantion aje peqsh H‘B[eeor%faﬂaf)'yd?‘e Rf @GP@PP&W%? ¢fithe
inventién iIRu§edf or not erol L-tartrate. 10ln a preferred
enbodi nent, the above-nentioned fixed conbi nati on,

non-fi xed conblnatlon or kit of parts conprise a
In a pagigpaiiricigfred erabddimanhefj taminygnton detabevd methedseof Eeatiie ghereventing

one d_thetaB&/é AN AIBhddkchSes@BMp e ddhﬁlsﬁé?ﬂgm &patieht i R&d thereof a therapeuti-
oo R RAS ot - hESE ly SERER Sl ool 05

particularly preferred enbodi nent, the above-nentioned

The ifWenfish fa@ERhH@LIN8s tormafnha&@@hcsmnhsmoh%.g{cohiphs&fat least one of
e I nventl on

rts rise; 15a conpou nd
the C&Q@”H‘%ﬁ? m@n&c&;’htﬁgﬁﬁt}ﬁﬂ 8? a& Iﬂ%st P’Pﬁ/@ﬁ‘fm‘i‘fﬁ”%?ﬁ'&’ acceptable auxiliary.

olopatadine a conpound of the invention and
Prefet'é%i‘y,a%@%hé}ﬁvaceutical 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
compound of the examples according to the present invention together with at least one

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
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a conmpound of the invention and desl oratadine, or a
conpound of the invention and cetirizine, 20and at

wo eastizsee pharmaceutical ly acceptabl e auxil i aP@T/EPIV0S055867
preferred enbodi nent, the phar-maceutically acceptable
salt of azelastine is is azelastine hydro- chloride.

S [ .
aIIew!aﬂad 9\{){& {tgﬁ' éfgtl ) r&%%ﬂéglg%teﬁge]g ;P:ng?clglgg tﬁteér:e%lretleXt or prophylaxis of
thedﬁ%fﬁ%e*ﬁ”tﬂ“f'ed’@bot% a preferred enbodi nent t he

pharnaceutlcally acceptabl e salt of cetlrlzine IS

The i |? llor}a%soneencomphe}é(sjerso g#r’r(l) rcetﬂtcal composﬂfc))ﬁse ;fslcecg)rrd{en% to the m%en E)g és defined
er eol somner rrrzine’ 1s evocetrri zZi ne. In

abovefigrtthesiregimestt er rprerv.hy@mb ommmorq ¢ éhephllamingclingasas aqduie and chronic

awwa?@@@d%%@@h&t a%a!)rbn@]ftlsl §I¥@§ﬁ;rér{chlﬁé %%nblﬁalla@tﬁ%eerhﬁttygemd @OPD, pul-
drochlor ef red emb

monaéyb gr FEIeP i@ q]gjag fl rgséej aflen ttsr @ﬁumrﬁtBH aftFr%léuAermatologlcal diseases,
such e pdoriagis argiratapic dermatitis (q@aemaé gdrflamsetiensdotip gastintdstivdi eegion,
such b@&%ﬂﬁ%gﬁeéée@m@ @Irc&jaﬁt}(g c,%ﬁnst 5}% drdHERQ We‘tiltugf(tyf)@?artd Y &é?l’idu%? type 1)
I's one of 0 exanpl es of the invention)
Ieukotrlene receptor ant agoni st and at | east one
Depeptiiag orade lphritlaﬂérld}éeﬁne(l@ pé addta dilp)@vbhtéd! yaddifighaly therapeutic agents, which
are n?r%{a I)agd#t ﬁ%tepnég ?c; @éna?!)lr I XGSJ gg?tloﬂglgl\{)%kc:g%ﬂ@k%%?gd with the
compgeidsof theipyentios: a conpound of the i nvention and
nont el ukast, a conpound of the invention and
Ina %earpe,dl %ma)ggpen ?t I%e? gﬁh ggogﬁolglﬂe%jgnrtﬁcig’{\/?n |8H rt]sgcﬁ)(-je\dministered with at
least pi¢ berapeytic agrht aetledt@afsntm tbegroph aensistiwLaf icetitdsiereidse epichdlinergics,
Bz-ad?éﬁébép'toaﬁyomsts HA1 recleﬁotaarﬁe{ggﬁ 518 rl@lﬁ(o? gp@@béﬁd?tantaﬁaﬁsts type 5 phospho-
phar maceutical ly acceptable salt of nontel ukast
diesteraistighiRiss IMSo-oM e alAse- |qu|tarﬁdtjrpgbs‘rurfﬁqt@rft% apiikiptics and anti-diabetic
agenenbodi ment, pranlukast is used in formof its
nonohydr ate. WD 2008/ 138939PCT/ EP2008/ 055867 - 46 - In
a preferred enbodi nent, the above-nentioned fixed
In thig eeabrch dtei “tharapais-abent eiticledsaitierratticesteroids, laintichplfnefginst &-adrenoceptor
agonge R feB&ptéh a%améw %u%tnérﬁ@eéeﬁtb?é“téd%ﬂm@ wp@slf)tdssmdeegterase inhibi-
oun i nvention i s one

tors, Idlfﬂ%f%ngﬂl{/c@ﬁe IertMtorsdu r]z.g),sit)tga%ar’ﬁe1 8@%'8? %rgita@lt éiggetlcs |n form of the free

compomiisbtihé oharmadeuad:alli/ easptaloln salishizarerdiaeelphac@ddeytically acceptable deriva-

tives ﬁ@nj;e%?t% r?gtﬂu?ncﬂﬂ%lte t@rééter Ierl\/gtl\Fég (ﬁt ?gg%sgét% %I{EI %R/S{eg ﬁ‘gdrates) thereof

ove- nent 1 one ati o
and the,H{erppisQrpere effg sPareBRsotaltki der\AtivesAnd Solkdifpri se: a

conpound of the invention and sildenafil, a conpound
ti
Co- aé)mlnltsthz%qloh ﬂt/agrne S%FQFV%Q%QJ {):féhe |ﬂ\/e%?gﬁ)\8 H{]éﬂ Ie%lstn%te eragaeutlc agent

selected droondeearbip gonglptlng of corticosteroids, antlchollnerglcs B.-adrenoceptor agonists, H1
receptor antagonists, leukotriene receptor antagonists, type 5 phosphodiesterase inhibitors, HMG-CoA
reductase-inhibitors, lung surfactants, antibiotics 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
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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a conmpound of the invention and avanafil, and at | east
one pharmaceutically acceptable auxiliary. In another
w@e@Basgvedl enbodi nent, the pharnmaceutical |y aceepEPdh®055867
salts of sildenafil are sildmnafil 15hem -citrate,
sildenafil citrate and sildenafil nesilate;
particularly preferred is the citrate salt of silde-
nafil. In another preferred enbodi nent, the
A “nopiiiggcheeawinefieraor yrit agk?étﬁt ia Befined as @ sonpinajign wherginithe gergound of the
mventl&fﬁﬂﬂl&kf tihbrabé{ﬁiﬁ @@d’hlt Qrﬁelp‘i’é%eﬁtﬁn Maﬂ’edlﬁ%ﬂﬁfnb|do§1nd1l}:’rrt0m|’a| rﬁbhifﬂ&j combi-

natlon Qr aakl OfB Its tHr e?n?pr ! ﬁ(gof%”bl antlon and tFte ﬁt Pa artlrcmcgrﬁgciuln a d%(owded as
accep ol avaha 'S avahna esli

separateﬁpr@futatltb@dT@mmmtnenackagqqﬂeanamwentﬁdametbﬂ@é sefpaxasel components of a

comb@‘rﬁfﬁH Rk foP leu[ﬂ&fébﬂjé §&f1eﬁt%ﬂ@r‘s@9§rét@ Rs@h Kinbin&fon @rﬂs@p@ In case of
nprise a C nt| on

the inv r
Seq”?'@'i'@' X SPEEIHED 'S‘t"’H'8” PrtU%ﬁ‘t'?Ft?H”‘?e%f t%en'ave%f'mt%% t%?%ﬁ‘ﬁf’%‘&'c agent, the
compofind df¢hel imxaptidni @inYoe admidistsréctkfare duagteagdministiatibn dfdhe thachpeutic agent.
at | east one pharnmaceutically acceptable auxiliary. In
a particularly preferred enbodi nent, the
The té‘l’?cﬁf@”ﬁ’é'ﬁ*tqnd’né@ PR CHIRsITYARtogRNd isiharanedtic agent of a non-fixed
comb@r@atidH dratKit@npats cdih be @EntRAar bisilarQing) bots ethe é’cﬁﬂpoﬂﬂmﬁohmldvemﬁon and the

theraFQﬁc 5@‘{1‘?%%&@ %He‘a rllgzlpgﬁaﬁeat'ablgts oficd gtﬂpsogp% t e dfg?ent i. ? swted for

1 on an ravas atin e | nv
differgy ed@inﬁtrat@éqrmﬁ sugh e%mdbnepmﬁourm@‘ thehipeaitioroig f%ﬁdlated as tablet or

caps@é SiMAas thatabButic dgérd FeHUttedfashBRddr86RNEN SbugiRésion.
fluvastatin, 30a conpound of the invention and

rosuvastatin, a conpound of the invention and
Accopiirngyvtagiruerhthn additmayoentds &f a fixed combieation onnaetked combination or kit of

parts REMNRHg Rk jeBst ofle 6ARPIMBdURTs Jf R ihVAKEIA LtQ&hsPEHE therapeutic agent
dal vastatin, or a conpound of the invention and

selec@dérﬁv]atg% %rpprhconglsté[]gd)f gertigogtergids %CWQ?rWﬁ% gaaqrer‘:&:'cpgtor agonists, H1
recepis @ARG@Edte Ieakbtlhdnleaé(yéptot antayopisef e B phospiaadsiarié inhibitors, HMG-CoA

reduc:%%gé-gﬁ%ﬁ&g |&1§] Bﬁt%'% & a?h%'a%?r 8%hetB YRS LAk aﬂe%E e pharma-

_ tassi em - cal’ci um sa
ceutieslly pecgptakie awiligry. A part i cuI arI y pr ef erred
pharmaceutically acceptable salt of pravastatin is the

odi umsa of . pravastatin. In refer
The ﬂ\ée 'Eﬁ%\t cowg%&?qs Cogﬁ Icglm%o&eg Bft tg% Ftéerglgn ?ndga ﬁ‘terapeutlc agent selected
from e v tcartsisting of cotiieostaroitis) amthblineics s radeesb@ptonagdnistsaH1 receptor

antag‘anigfs qELLk%Elle gé:Ht(SF%m'ag%ﬁtg %&Sépﬁ ?c? Qér%jealq%/ gsﬁﬁéi?Co'A reduc-

arnaceutl e sa
tase- 'ab B%&WQ?P'F?%“@ a"q é‘”%t“&%@ P lﬁﬁﬁt'c%‘f'i‘jbn uUSPIfprdhe fheatment of acute and
chroritediiwag 8k €aseNCharibinatidns @t ®Earaluad ofithe iAv ¢nBicA arcdui tAérapeutic agent se-

Iectecp trroqn ﬁtrergfoqjtp%gr?srlsrﬁﬁgﬁ: ﬁtucoh%gstérgld??-ﬁ qgéegg}' %nt%%%l sts and Ieu ot |ene receptor
atorvastatinis e m -cal Ccl um I n.
antagagisty might asryyplebef unefubfohtpd sytemie pr tgpie tra@mattmd?fﬁytos@al diseases.

ComETMbhs%f%d:anB&u‘brdf Md{vaﬁt%nan@ ah B&ti-GRH hgdhy S Ak &FuI9r thdeatment
ci.um s tar{ypgﬁt atin. In a preferred

of d'agﬁtﬁf') H‘ieﬁ}éjﬁftype I and |n partlcu

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
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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50f the pharmaceutically acceptable salt of
fluvastatin is the sodiumsalt of fluvastatin. In a
w@e@Basgvedl enbodi nent the pharmaceuti cal | y acce@t/apbtoes/ 055867
salts of rosuvastatin are thm-potassium |ithium
sodi um hem - magnesi um and the hem -cal cium salt of
2 corf BRI BShAbl dho bRl BbaILY b T o1 ed
arnaceut| ca acce e salt of rosuvastatin is
a conreentheliipe 'eéﬁna@m@ﬁdgmmet@ﬁpn? osuvastatin. Anot her

a corﬂﬁ)ﬁﬁd Sfuhaaihl ahtipr &icardredhddne bdeses, beal | y accept abl e

a com ound (‘))fth<er|o\§el?|1YaS£na(th|cﬁ]eslc)sl t he sodiumsalt of
r%suvasta M4 ?erred em 10bodi nent the

and ghleastrone emrmeeﬂum;allme@@ptab!bIaexﬂgw ts of pitavastatin are
t he potassium sodiun1and the hem -cal cium salt of
itavastatin rt cul ar]y
Ina FE‘FY%V%%‘&?PW@HT F*g? E%T}é’ﬁ?‘ﬁ'ﬁ?'léf a§§ﬁp{ab€fsabf"if%}%?§f”éec if flutjcgsone-17-pro-
pionateh & drettier prafegediemisalinient ftheppHaavasui@hiyaccéptakde gaitef kedaptbtasone is

becIoﬁi‘ng;ﬁljg8#11erﬂ:'r‘;g}Bp|orjfa|ﬂee I@Q&gﬁrrgﬁ%b%t ftﬁ&ﬁ%rrﬁ%c@@éc@&table salt of

non-fi xed nmbination or kit of 15 parts conprise a
mom@@ﬁﬁ@dﬁﬂomﬁm¥ﬂ%ﬂWﬁW%nt|on (in particular the conmpound
of the invention is one of the exanples of the
Ina H ﬁgr?&tén%@ﬂmeﬂ‘ }hlé%govc‘eu%%rﬂ%ﬁ%eggﬁnmatloﬁ E’Pw‘f'JR-fl)(()Qjecom bination or kit of
arnmaceut 1 cal acceptabl e auxi
parts }%ﬁ“ Pise @l @mpyurﬁroémémveﬂh%rm@amﬁ%@ftthe quoa%mféh%‘fﬁni'@h'é gne of the

examfpleXtBﬂthé‘r PR tBAY érOéhtlclﬁkﬂiHerﬁ||c)éﬁ&la@é&ﬁbbrﬁsﬁifﬂaﬁﬁbc@ﬁtlcgllygac&fptable auxiliary.
rts n_.an . .
Ina ﬂ%ﬂ%'ﬁw an%réedS %bo%%ﬁglg% uag)o%? mfa?]tlonia(#]{}gﬁ ﬁn%tﬁa non-fixed combina-

tion oo it efcparis camidriae: a conpound of the invention and

a corfdolAP8H the |q@entléh SRMARUAFoRLmttAGniidivent i on and beracant,
ound of the 1nvention nd bovacant, a conpound

aCO%CPO“?%“%%W'%?W%&“”EWPM pal mtate, 25a
a cong@upbofiik iofertibreandrtiverogiino hroaitd, erurfact ant-TA, or a

acon?d%ﬂp@ﬁfriﬁe |9ven'ig‘r?aﬁdn€f@f?5dlmbrﬁﬂ1 ecal facant, and at |east

one armaceut i cal acceptable aUX|I|ary In a
a“Eﬁk@ﬁép?QG”QWﬁHH?WéﬁWEP@W%aQﬁ@@@ menti oned fi xed
combi nati on, non-fixed conbination or kit of 30 parts

Ina p?(ﬁgperd e%oalm%ﬂp&%%ﬂe%o? mtepgf gJ a)%gglg);%h QM bg ({kﬁl@ I;{ 'Rgﬁ%?()ggrromum bro-

nven
mide df atm'ﬁéerrqq!\ﬁ@wpﬁlmyﬂ ticfippiptirgynige lsclsgsh'@ f%rtn qf dagpneipdrate.
pharnaceutlcally acceptable aUX|I|ary In a
rred t he abo

ticularl
i Pttt Rt P50 teche T B R AP oR 90 DrBHa or ko
parts parnprge@oxpplpplgg of megr[yﬁptmumm pefticulérghe eprmmotindef theridvention is one of the

exam"ﬂrég)éf tq:lé Hvérﬁlon)sg"ﬂz-gcﬂmgﬂgr é&gnlgt%d 'aplgéasnt)ll]é)ﬁhaﬂﬂéizeutlcally acceptable

icillin, onmpound i nvention and
a“X"'PVéV'B@I F@QQE'PW pr%fe'ifﬁﬁfiiblﬂﬂﬁ’ﬂ“%‘f t*ielﬁé"’l’%v‘éﬁtol”%f'@ﬁ&Omb'”at'on non-fixed
combiHaadsr drikit oMpeets Bomgriseonpound of the invention and

a cor#ﬂoﬁﬁt?%fltl%(iﬂ\%nﬂd)n &, c9parap of the invention and
tel'rthronycin, or

a compound of the invention and milveterol,

a compound of the invention and indacaterol,

a compound of the invention and carmoterol,

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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40a conpound of the invention and azithronycin, WO

2008/ 138939PCT/ EP2008/ 055867 - 48 - and at | east one
w@basmssssut i cal |y acceptable auxiliary. In a ppref/&Pre8055867

enbodi nent, amoxicillin is uged in formof its

trihydrate. In another preferred enbodi ment,

Ina p?&pﬂ{egjl énLdoH n'ltegtr F’%gyﬂa rrﬁ%g%ﬁlcé‘f%%fccétp%%l |t Q%%‘bﬂ‘a oI |L Ealbﬁjtiamol sulfate.

arnaceu
In a paefersst e&EHOé"@at fhe@amﬁl&wllyuqchpéab&ﬁ?it ef 'I‘“|"'Ief?“?1§tff"iVﬁ¥?f0| hydrochlo-
ride. Infa ;aére.tr&eémwdmee.r ﬁr%obhamautmwtacb@vma @K@Edzdﬁmbt&ro”i& @&rmoterol

hydrocﬁlBrldo r” n;%refjerr%d er’r?t?r?dlmhe\ﬁgr aetp%a e]cetﬂlcalh/gaec%%geib?e sa'l’t F saIrFeteroI is sal-

ar rraCeu e Eal°
meterl ynaibate xaaiather Qre{ﬁrrptd @fnb@d(raemtnthﬁ9l@hfme¢ﬂumallﬂeccnmﬁ@hy@lt of for-

motefo@fs @‘ermb@:r(ﬁ1 A& |hﬁfare{¥é ﬁlt)ﬁ‘éﬁyﬁrgtee mglhggr{?éferr&jzérﬁ t;UdQﬁBﬁF it dtecisomer
I TS NONO n

efer

Offor@ﬁ%‘iﬁfs %%rmﬂ?éo'al%%h% G éﬂ‘bf"i}%?} @8??[5 rH‘&f%“B?f"”y acceptable
salt ohBriR-formxa@erolo® Riki-foabotenl lotartiatet of parts conpri se a

conpound of the invention (in particular the conpound

of the invention is one of the exanples of the o _
Ina Hr?fvé‘?ﬁjt‘?”&’i’)j',meﬁt’ %PPP‘@O@?’@PB‘?‘U}XG‘&C‘U@'%‘P%ﬁ‘@ﬂ'@ﬁd&omb'”at'on or kit of
parts 2g@prissta camgowdid df Bha sriventive (plparioBaand caeoliyd eeieaipteabdreis one of the
exam?%él/eth%!en)én?ntll)@e%H?§ Bt% rﬁ%oﬁigfz{ng%ﬂe%%%pgPrgagrgéég%ﬁéaﬂy gcn:gptable
auxiligiynipiarpgtticearhgrrefRirgd Qﬁlbqga’rpetng tmyé-glgﬂtiong_qgﬁ)@d @@'ﬁﬁ@@ﬂ‘?ﬁ’ non-fixed
combiatiérhé kitef/@mgic@mpnseudesoni de and sal butanol, a

4 co On‘g %2 Ve b ndn\éenttl on, budesoni de and m | veterol,
Pl (ﬁ% %8 r{% g ﬁ@%\qﬁ on, budesoni de and
a compedat efttes ioyentien avmiaratadinef the invent | on, budesoni de

aco@%anﬁé\‘rtﬁ@lB%n@J)n ard 1GaERALNd of the invention,
oni de and sal et er of 20 a conpound of t he

aco"i’q‘?\‘)@i?f Vet e8 At ¥r not er ol , a compound of
a conbgoend ohtkenityemtion ddduteticzieone and sal but anol, a conpound
and a@feagtrbﬁe 8&%%3&%]9&")/ faJ:clé l!aGI@§ ry'j‘”d mlveterol, a

onpoun e I nventl on, tl casone and
Ina H“?f%(é%’a%"é%oé'lme”b”‘@cﬂ’?ﬁ@@ﬁ%“&?"y@ﬁ@mﬁ?\?éﬁi‘ Plsrelasting s ig §eqpsine hydro-
chloridédn @ pref@iee ledbodi@bat, e pRamackuatally beseptame Bl @frcb]apatadlne is ola-
pataJir!el'h&H r%gt‘ﬁgr%% Iﬁ%ﬁar%gjé%ﬁeté%g)ﬁ epgth%rg)?pr%%fgjtlgéllg acgegtabl salft of cetirizine
is cefirigige pﬁw@mhlqﬁﬁe e prefatiet saepdmeamdhe aqe@gtsgrn@q of cefirizine is levocetirizine.

In an@tﬁémﬁéfé}%d(bfmHohﬂlehﬂﬂﬁrﬁhb%celhﬁﬂly%ﬂaip&%mlt aﬂdvocetlrlzme is levocetiriz-

i erol, a conpound of the invention, becl onetasone
'”ed'g]%%oﬁ%tﬁ)ﬂg%ater ol, 30 a conpound of the invention,

becl onmet asone and carnoterol, a conpound of the

In a gréPea dntiddinteRE lh%m%t)@esmaﬁ.oﬁm.xa@km.ﬁaueh ,noﬁtf.mwmqh&ior kit of
the invention, cl omet asone and fo

parts Gﬁ’ﬁﬁrﬁ'ﬁﬁd”B‘PO'{rHé’ Fhﬁxflé/ﬁt“fo&ﬁ'” pﬁﬁ'ﬁﬂ?rdgeoﬁ’é“p&wbd %féhedUYeSH?ﬂ Is one of the
examles ofhtpe inmehtiof), & leakattibne médeptor anayvesEsOrat leastne pharmaceutlcally ac-
ceptame aYJ%Ezﬁ/' chl1 a pal‘géllzﬂ'l g%m&‘d%%b%.mwﬁh'e%&fétr#&m ned fixed combination,
nomet asone an d&cat erol . a conpound o he
non-fixpe) emhingaton erddhef BAIPEMARRE: car not erol , a conpound of
a cortigd@nd sRtEaihv édifion aRIMRrasikast, and sal neterol, a conpound
a corfoubd'§ tﬂ&eni}qf&%i%nog}id [fLgsone and formterol, a
onpound” of "t he | Van Ponh, triantinol one acetonide and
a COWMJ@%*FR)'PYGN'W@%BD‘%@%%Q PCT/ EP2008/ 055867 - 49 - a

acorﬁ;swﬁw(gm@lg .ﬂ\f,erﬁids}eaﬂdrm&néd on, trianctinol one acetoni de and
ilveterol, a 90 ound of the invention, triantinol one
RertnRcP il TSR

and ) egiiGht & EHPRPBP 24 Bomound of t he

i nvention, triantinolone acetonide and carnpterol, a

Ina &&M%o@.ﬁnehh %e'p’ﬂ?f@r%étﬁleallytaﬁée%%b@glt Qf}ﬁorﬁé%gﬂé %%nt@ﬂgast SO-
sal net er ol 5a coggoun he inventio

dium¢Ip paglheT RERISTRE Sqbat! ﬁ?td%ra%JH‘ffs? ' HfSt R FoET o '59 eSpBlitie of

the i nvention, ciclesonide and salbutanDI
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a conmpound of the invention, ciclesonide and

mlveterol, a conpound of the invention, ciclesonide
w@pasiissdacat erol , a conmpound of the invention, PCT/EP2008/055867

ci cl esoni de and carnoterol,-460a conpound of the

i nvention, ciclesonide and sal neterol, or a conpound

of the invention, ciclesonide and fornoterol, and at

| east one pharnaceutlcally accept abl e aUX|I|ary In a

In a preferrest eehedisiehb Hiermbate-meHienesfxge corakitation agnfixgdeggmbination or kit of
parts @&ﬁﬁis@&tdoﬁhﬁourﬂ@ﬂthfe||ﬁ(/@ﬁ*t|th|ﬁ’®bﬂ|&ﬁlérQﬁle &mpdlhd &fftheLEMﬁ(BrSls one of the

I nventi.on artic
exampﬁegg{: the mg)%nrt]l r%n%) y{)% plﬂ%svpén ?séeﬁase 'nh(')br']tgr zgr}d %t Eegst eo)r(ugl arrrélgceutlcally

accepjable hl@(lllaryv@m pa@jmylarlgprgfgrrgﬁemmm dipe w@q&m@ptlonaﬁﬁxed combination,

non-fREd bkt atites Hiter o c%i’n igast one pharmaceutically
accggtable ayxi |1 ar Bg a particularly preferred

a Coneyy ?ﬁ@%?vm¥ﬂémyﬁﬁ ntioned fi xed conbi nati on,
a conmnrd ohtiedincentitn aatviaatenafil, kit of parts conprise: a

a COT%HP@&QQS |9ven'i Q@aﬁoqg@igﬁll on, Sal bUt arml and

yrronlun1bron1de 20a conpound of the invention,
aCO@%WB%?AW%WV%HE"%PHWSWW @m broni de, a compound of the
a corhgovedbfitisiny edidbbatdaavahafignd ti ot ropi um brom de, a

and 9%ﬂHQﬁQ%hQﬁa&ﬁﬁaMﬂ%&%Fk@%auﬁ@a utanol and i pratropi um

a conpou e tnvention, mlveterol and
gl ycopyrroni um brom de, a conpound of the i nvention,

In an&hér\wéfafesajl enﬂi’c\)dm\%ﬁﬂ, irfd:pnéru{gb&rtimaeqep%é% B QIRAafD bret dN€enafi
vet er. tIO_trOIU romae,, a. .

nerixegE0 o8t St S e eiand Rl SERIeT Bunetsats e of ice-

nafil. mmr@epre@rre@ﬁmmﬂwmﬂhq rarmapgetalorcceriat¢veslte obvardemdfil are varde-

nafil Ig)d)&ﬂgﬂ(der PRLABRAN @Wr&‘ﬁlorl@e W%%P Breffred BRbOINHER tthe,oﬁharmaceutl-

nmeterol and acli brom de, a conpound of th
cally BEToRRDE 67t of R B P BT WA B0t 1 opf um br omt do. 30

conmpound of the invention, salneterol and ipratropium

Ina &%f%ddeqnboamfégnﬁ%%gveo&eﬁtgﬁed AYLE @5 d@ﬁ}:}tloﬁ %H‘ﬂié?f é?)lmbﬁ'lggon or kit of

rroni um brom de npoun I nvent 1 on,
partsp@p%p@rce{np% Oéwpl"a'ieﬂti'qr}rﬂnl?ﬁﬁ'ﬁ‘flﬁféhe %W@Hﬁbﬂﬁ'&? igyenigqs one of the
examipley efthé Nentib), BBIMES-0bA asadcths iR A 4 f[casti ke pha@maceutically accept-

able %&WR@UIH% p%&lcala@n%gf\éﬁ%} ér}qtgbdhrﬁe% rE[Fi)eta% % m%ﬁ%n%(?ﬁ%%ﬂ gcgrﬁwgﬂon non-

nvent 1 oNn
flxedawablg@tpeeplytrqf@ﬁrt&nwrlm de, a conpound of the

acom;rw@m&ﬂtmnvérﬂ&a&@t@ra@iatuand aclidiniumbronide, a
nvent.i i ndacaterol and tiotropium

co d of
acmﬂ%ﬁﬁf@ﬂveQY%%ﬂ%%ﬁHﬁaﬁ?tﬁhe i nvention, indacaterol and
a comq@pm cpf(jlpﬂ inyaniierogarddsmvastatin,

a compound of the invention and atorvastatin,
a compound of the invention and fluvastatin,

a compound of the invention and rosuvastatin,
a compound of the invention and pitavastatin,

a compound of the invention and bervastatin,

a compound of the invention and dalvastatin, or
a compound of the invention and glenvastatin,

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-

ceutically acceptable salt of simvastatin is the sodium salt of simvastatin. In a preferred embodiment
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a conmpound of the invention, carnoterol and
gl ycopyrroni um brom de, WO
wWQ0@8/11R8Y39PCT/ EP2008/ 055867 - 50 - a conmpouneCDEP10b®055867
i nvention, carnoterol and ad7i-di ni um brom de, a
compound of the invention, carnoterol and tiotropium
the pPJr%g&eqjﬁc II}? LeB tgggggg%Gathvagtg% %r@%%rab%lagaum,cs%aimtaﬂa Me hemi-calcium
and |pr;ﬁ opl_Bm rom de, and at [east one o
salt obﬁtgwﬁﬁétéuﬁip@rgpqlI@rlyﬁg@rmdwp@na&gyﬁcpljy@cye_pt@lq sqlt gf atorvastatin is the
hemifealeilRrsar 6f LERAUIAEAY an dxBRpRIE IR dfatRestatiX REy be mentioned the
trihydcr:aqggrhd’]tﬁé IseosGL’Ji-hngrgt-efolf ﬁeeqwco-ca éll?r% tS<’|:1| oq‘a%rrv k!aEin.?rﬁ Braeli’E trrsed embodiment
conprisée’a coﬁfpound of tTHhe T HUEAL T Sh (alsn par?1 CUl &
of thet iferreasepiisalichcosptatiressiltpl Buvasiatin i hesneiumfsak pidlugastatipl I preferred
embdRfmdni@ie pRMARLLRERIY abceh@bik isGIRTF fRIst Rtati Bre the potassium, lithium, sodium,
.anticholi negghc and at %gst one,. F&ar rTB.CG:IltI C

hem"&@@@?ﬁ'%?@ t ?rpll-cg‘pvm S ro&ta/re\ft'a \ aﬂart?ulﬁr AU Pl?rl%%pharmaceutically
accegaidoshitrof risyvastatin abioyeniealtivorselt off rosuedstatmnBnatiadr iperticularly preferred

pharrﬂ:gyé%éﬁ%ﬁﬁggpt?dgé;gIt%ﬂois%s@[in E{Ef}je &tﬂiuﬁﬁsratt of r‘g%gthﬁ# in Qpreferred em-

_corrgoun he 1 nvention, budesoni de an _ _
bodirgant; 18 BYRTERTUIFRI PEReP@BIe saltsc piygriatitAre theeofantigntsogiHm and the
hemilzaidiescait dipitanddtaaial A phrtidutsnly bretuiied @hartacaufipiy AckepfableBalt of pitavas-
AL L on.. all d tiotropiumbromde, a
tatin '(S:E)}]r?pq{(}hﬂﬁggwrggglggf%%\%ﬁ%a?@n, budesoni de and i pratropi um
brom de, 15a conpound of the invention, fluticasone

Ina ;ﬁéf&r@' MiHRRTehD ﬂ]!eléﬁb\har-rﬁ&itﬂﬁed fike§ @mhﬁ’ﬂidn,%n#if&l combination or kit of
tsI rWernstl Oig I)lrﬁtolf&asl%ne'oazi% a%lclldrltgé an tc))r O(Jd";')fqt?e’i ae ion is one of the

parts LIS E R BPORE IMRVESECBAM PRTGY T % G O I G P Y BB Ui

examiples of e inventioonp bing durtactanhandi ah ipesttone nharfmperuficaty asreptabie auxiliary.

In a gaRic@bfiyoRbidme s ont, I CHIPQMBRIRE] a8 chiNiR&ioh Hdn-fixed combina-
onet asone and gl ycopyrroni um brom de, 20a conpound

. becl _
tion op kit pfparts (RPENEF'on, becl omet asone and acl i di ni um
a contyyoond oféhe iaventorpandndsupéitidehe | nventi on, becl onet asone

acor@@g?amﬁgmpén%n ergod&a%gmaﬁa,conpound of the invention,

onet asone and I pratropi um brom de, a conpound of
a compoEng PPy B¥oN FRSEPRYEARe and gl ycopyrroni um broni de,
a condpooadranaidvitiod del Heracamt i on, nonet asone and acl i di ni um

' , CO the invention, nonetasone and
aCor{i)plrogﬁargfgr?eufﬁn\?%}%nmg@gow%cagﬂ;npol_Jnd of the invention,
a conmsired efdlomiaventien ansraetfesspil Retmigteni de, a conpound of the

a corhgdMRNbfitRYiny drlibrdsrl sugh@ate TAC&t oni de and gl ycopyrroni um
tri anti nol one

4 co br om dfg a can o%_ncd focfa the invention,

”é%’@?%%. O \é‘??gn;g%rf i G40 br omi de, a conpound of the
and &t fpastreng oharmaedutically acleptable awditanni de and ti ot ropi um

br om de,

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
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,
a compound 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 ciprofloxacin,
a compound of the invention and telithromycin, or

a compound of the invention and azithromycin,
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30a conpound of the invention, triantinolone acetonide
and i pratropi um brom de, a conpound of the invention,
w@e@isassese de and gl ycopyrroni um brom de, a cONPOLYRE2008/055867

the invention, ciclesonide agd aclidinium brom de, a
conpound of the invention, ciclesonide and tiotropium

and RIQIHE prdrale, FAPILD a%gg&% nvention, ciclesonide

|pr roplum at | east one

pharmaceutical ly acceptable auxiliary. In a preferred

Ina ;ﬁéf‘@@edj mamehh amabam.ersmeéa in@sHRChT ftd Kiaghr&OMR bRAkdr @Referred embodi-

ment am C|I||n| do orm o |tsotp| %rraté( rt1ar90fthep re?erregg,m élmentathe harmaceuti-
a3 "8 'f i (TR B obnd
oun I nNven I cular e CO

cally @chepth@Ie ﬁﬁwmp@ﬁhm is ar@mgllloﬁattl Ie)amfmr@sef@fedtqﬁé)odlment Ievofloxacm
is usdd ¥ &Jth 0Py henﬁﬂTcﬁ‘QE | 1n dhARS bl fer8 @bo@REntthe bRAHbcdally acceptable

salto ggrrg %%g%P@%%g?o&@gWonob@rate I%Pvathqrﬁreéerred embodiment,

azithipanytin Gulsed inyorpragite moeahyeémteodi ment, t he above-nenti oned
fixed conbi nation, non-fixed conbi nati on or kit of
parts conprise: a conpound of the invention and
Ina pﬁgtarfqgrqﬁltpdm&nb ma\f?dm%qtlogqpeﬁxpg]%ﬂtfm%lﬂn é’nﬁa-flxed combination or kit of
parts ¢é prisk andoth@ouridaf m@ﬁ’ﬂ'@bltl'dﬂ (infpattibetari the @midoomd @itk invention is one of the
examtgf'é:s %ﬂ t%% Lﬂ}/?@ign){f‘g cc:(grgpospermd agfz-a{} %ncl)c%\ét%p %ﬂoggt ang%aleast one pharmaceuti-
cally g¢cepteble bailiage |n mparh'mi@dw pgfeped emeodimeihé appvameentioned fixed combi-

natlofg|nbﬂﬁ£€drdog1§rnalﬂ)n@ﬂp9ﬁﬂaﬁs %mﬁr@@ i nvention and
the invention and

a corghen @b iR et BRSO 2BHE P hvent (on and
a conmmpad)fiting idegntian, bodgsonidedaraf mitviaerdl,nvent i on and
aconﬁd%%h?!)f'tﬁ@%\?é?ﬁon BudlBMH ?Jao%t@& i nvention and

tazone, a conpoun I'nventi on and
aCO“i‘F?OVB‘b‘Pfl”Eea'EYﬁ?éO” bi@esam%w&e%otﬁﬁl the invention and
a congpoandbfitiekeiny enticr) FpdBdbtldodindtarndtdmment i on and

a con?goghéy{)f%e ﬁ\?entlgh BQéQQQMQedan%ffor ?er(glnvent ion and

I'nvention and
a congjopagyPfitig inyentign, (ﬂbtl?BWﬁ@”@ﬁa"PLﬁ%“Q'nvent i on and

a conSdN APt ihentid) Auticasaeund nafetéBe | nventi on and
the invention and

a CO'%DQH%‘S%F%%DPW”"%3“%??5‘1”8&&#'”gﬁcé‘ﬁeﬁ far maceut i cal I y
a congueptfdid iovention, flitieasoneland garpotefabr r ed enbodi nent t he

acorpdwnmw.m&@brl mut%%etaﬁ@kaqmé@oﬁ of metformn is the
metformn. In another

rochl ori
aCmﬁ¥@?%?F@ngﬁﬁﬂb?WEﬁ?"Pﬁ@d5%@Wﬁﬁkeut|calIy accept abl e
a congm@mluibd offthd ioVdntivra vecd@nétasohbendssethiutemagal t of t ol but am de.

a conh&)uﬁrpa”tt |lf1ve9ﬁ|§rt %E(?I@nq?t ghcmﬁmetérae phar maceutical | y

acce one is the sodiumsalt of
a congou ?fd'aﬁw'évenl“?f‘ Qﬂ%‘?’ﬂ%‘?soﬁ? arkipfacgteEbodi ment t he
a confdandsfeisLihy b, Yeadb@pdoabbed Gahbtedf, rosi gl i tazone is

a contlpigg?éergf tI?ealE\?e g“ ﬁoec%r{lé’t%%)hgl {11(} %Qggro I n anot her

naceu ically acceptable
a congpgipd @‘fthqamb@mm eeleractasone ﬁed fermsjerPlochl ori de salt of

a corﬁBoQﬁﬂl bltRZiBVhtion, hoRftasone and salbutamol,
a compound of the invention, mometasone and milveterol,

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,
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300t her preferred enbodi nent the pharmaceutically
acceptable salt of rivoglitazone is the hydrochloride

W@ 2008/186939 | vogl i tazone. I n another preferred ertDEPIIBS055867
the pharnmaceutically acceptadgl-e salt of sitagliptinis
the phosphate salt of sitagliptin. The pharnmaceuti cal

a con@a%ﬂpé)gfltﬁé ﬂ&‘e%n&‘? ‘Er%%\n%%né g el A ggutgaa% preferably

ound gpoun he i nvention
a compeuad *Pfd'ﬁea'PV%‘Iﬁu ﬁtammobﬁ%ﬁ@e@n etagd 9dagyiiroh nore
a corwoaﬁceéfam ivivéntibr tr2mdtnBioné chlﬂﬂﬁdelahd lcamo%%n o 80wt % In
a com ound gfthel vengon I’t]rl StCIrnaFo eace?onldae an meteone compound of
e"'d AventT R Wit AP e ast O S é 9ﬁera eutl c agent
a conwuad:@fé@b inyentien, kr@mginolape eQﬁtIsII@tanﬁ@Drmﬁte@brt i cost eroids,
acorﬁﬂbhh&&%é Iﬂxﬁ‘érﬂb&%mle%eaé%%a@&g@&lor agoni sts, Hl
rece(gt or ant a onj I egkot ri ene receptor

a compouad e ipgention yﬁ@Fé%O’bdr?c%‘ MYYFESL er ase i nhi bitors,
a confiiBrdCofAhe iedntivra Sielesantidelsintl ddgcatéraing sur f act ant s,
aco LhcpbeItIé |ﬁ§enﬂ51rg c@f&génlc@ aﬂh%grlnﬁ)teréﬁ\o
008/ 138939PCT/ EP2008/ 055867 - 52 - agents, in form of
aCO'%POPP&@Edhec'BY%‘I“?fhtCICGFP”"I?&I‘?dIS?'SI‘@ET“?}cﬂ‘rbl nation or kit of
aconﬂﬂ)nﬁcSoﬂtllTEEmI'tehtl@i cialgBahide =nfl fdrm_eteamnpound(s_) of the
and dt Ié‘é&%%%%ﬁ‘ar% Bl aéc*éﬁ QFSH}"I?EV' agent(s) in the .
respective pharmaceutlcal compositi ons/formul ations is
preferably in the range of fromO0.1 to 99.9wm % nore

Ina dﬁéf@f#éﬁr@rﬂbﬁm{int fhe%w /meritﬁn&ﬂfxtedj BsHhatidl), HoR-fiddMoMbination or kit of
F OV ; on that th lggra}b] anmount
d

parts ARG RGCTIOBF o HE R0 g o d e TRt ey s oneof e
examaie of the )nvelvies), aft-adrrmeeptorldyOmsidan tichiainadit wnd atheastdne pharmaceu-
tlcaII)J &@éﬂt% A guﬁlgppm%rtfeﬁIaFW@reﬂeH&?%ﬂ)d&ﬂn@ﬁ‘ CIIhJ %V@helﬂ%@lé& fixed combi-

one ap eutIC agent dre present In
natlorpwa?ﬂﬁééemb@aI'O% stﬂaftF B%WISBr nul at i ons in a weight
a configuhdofae ihvamivrd, @AButAmdl@and gl erorian ploaiideaceut i cal |y
aconip%ﬁﬁ@%ﬁpé ve%\'l%% lsélgﬂtgrggl anﬁgglld%%%or%rdl es known to be

pari ng ceute i cal
aCO'@Q?H’ﬁfb@flthq 'OY@F%IS?I"B'I”&WP@I‘I% tietepRiupebroig e Exanpl es

a corbgdahE&Hthd iRGdnusle saIbMémaraad rwétroloium br&fdé 0, sol vents,
ers qub|I|zers

t
a corgfnd ifkipiertior RLSEE! S B M Ev onde
a compogseeiitla invention, stiladierdol ardraglidingem bioaride, f | I I ers,

a cormonﬁc%ﬁhe .Iunn%rerﬁﬁmaeropé}Im.bﬁa@.m bREfRMRL s, disintegrating
tion Cgjlrlom)ters pol ymers,

acomF??ﬁP‘I’ ‘&%I'Pﬁ '§Ve”8‘6’ht”I" erﬁbaéﬂt'%ra” WhPMEt s, toni ci ty
a congebunis bfi tinginagtion, salmsterd acd @yrtosyrrcm(mhohframtjs flavorings,

I uxiliaries of a
acon%%ﬁi)&riﬁg'ﬁ\f%g&? qgl%terdl gﬁé@% 'gﬁtﬁe@a&?'g?nul ation and the
a corgpegp @cdh%b%‘“@f Sé'ﬂ‘l‘?fefﬂ'é“ﬁ%ﬂ"PB'Hméﬁ“én'%ed The
acorﬂi’d)aﬁdfﬁﬁlﬁﬁ.lhve?ﬂbn,@Qﬁ‘ﬁté&ilbhcolﬁﬁ‘eﬁrf)@ﬁrmbhahdld)ns candbe "

0 ed, f t oated tablets
a conp LIRS vcrtibl, (SRR S WL RPN TmaE PE! o)
a congrogpdipfdke inyrafiere fgmole(phprssadidinibmdronids.ut i ons (e. g., but

a corfgdlund bfithd iB¢kntioh, ftinBlietd! BndStRdtrbbiliABdmideemul si ons, .
| oNns gt nmen Otl ns past es, oils,

t
a corgRF S Brany . Brrolgtd aneER SR b hot T ed o)
a conipogmsofdneniay entidre iralpeaterpland glytenyedniumddimideonal | y, the

a co%@ﬁé@qﬁéjlwlé?ﬁbn GRARRS bt BSIidHIMm BEmREepared as e.g.
osone del i stenms | n which the
aco ﬁﬂ%ﬁﬁ@aﬁYmWWér%ﬂ?éﬁ??@ﬂnﬁg%&@th@ﬂeto nonocl ona
a congpouindafdheeiavantioh, gatapersl and ipaitioplumt fiemidgnpound of t he
but not
aconlhd% ﬁ(m.)f ﬁ@'nV&tlng%éJ@%ééI%B?glgy FroZIa %rg?)"(()jl Ymers). 25 The
pharnaceutlcal conposi tions/fornul ati ons can be
manufactured in a manner known to a person skilled in
the art, e.g. by dissolving, mxing, granulating,
dr agee- naki ng, |evigating, emulsifying, encapsul ating,
entrappi ng or lyophilizing processes. 30The sel ected
fornulatlon depends |nter alla on t he route of

- . . o —



35adm ni stration of the conmpounds of the invention is
preferred. In case of non-fixed conbinations or kit of
WE@a008a3898pri si ng at | east one of the conpoundBCDEP10®055867
i nvention and at | east one tgperapeutic agent sel ected
fromthe group consisting of corticosteroids,
a cor%hh&lé}%é i n%r‘f‘%am{%?eré}%c?g&‘aﬂmn%rorﬁ‘ag”' sts, Hl
or an otriene receptor
a comggey @ﬁhes*ﬂée”t'oﬂl\@@@@@}?'fB‘S%@P’@W@P@Q@S’/ 055867 - 53 -
a coripoRed & tw.awiﬂadlcgmowr@&ad ipPo il @k Simidd MG CoA r educt ase
and atphst% toﬁ acengall ugcfeatfalﬁlggaﬁllaraml bi otics and
IFFPLOgP RBERE ag eh PERE conﬁbund of the invention
and the ther apeut| c agent may be admi nistered by the

In a prétBfed MHoBimeRt, gweaabWeLrh@Mbnéd iXed @(Emlﬁﬁbtloﬁ’ rn%hJﬁYed QnbMtion or kit of
di fferent route

parts CORYEEAE PO RS fhﬁ\ﬂéfgi‘tfo&\rednc‘?aﬁ'“ﬂ%r t %?ﬂ"iﬂog?dg?fé'be 'Byegfipry's one of the
examaled of the invérgioalpe udriesegin bn eatithtibegirandiasibast ede pharmaceutically ac-
cepta(%le%81||§§ )IPQ B%lcdlé?@tplréférﬁgd'e%odlmm ﬁlte%bo&eorﬁérﬁ} gnédafma@&ﬁnbmatlon

cachets, capsules (caplets)

non-fipc cammbingtions & Kiliof pafis CoOBRIiREsi ons and suspensi ons are
a congpognd Sflihd iavdntiord, Budesbitle adnglyebpfiroaitim@omide) parti cul ar,
a corfly ST ALL BRaEBO S, AURRNEH iias, 0 Tepr esent,

teric medi at e rel ease
a confiRoriy Oféth'éYW@bl bF@IS@Qi‘é%afﬂdep'lﬂn b'PU"Cleepeat ed dose
acorﬁ@h@cﬂ&ehef iV dhtiord bﬂdé%bmdﬂ‘@ﬁﬁj ||5rﬁir(ﬁﬁ§1€brf)ﬁhl’d@1 or a sustained

for exanpl e,

a corfyBuifafiod §F i Bual e e GO T AL PSPER! 1l o sonarnl
a congapaefttieiny entigre flaticasand abg atlidipamsbrainislent egr at i ng under

a con‘i’doﬁﬁ@éﬁﬁg infHAGH, L RBSore@nd tiotR¥giurPRihiik ons) or by
cou t he conpound of the invention to a
aco’?ﬂ%g‘% r”ged'amna%gﬁ e aT%JR&"’}HOH'P@tW‘HP'g%n by inhal ation
a congroundhsfttihd ihednitiom bedoretafoae atd glyavayteontiyn husidg, an
a con%ﬁf?@&lthe |I%tl@?'b@(§&heté&n@ahd Q&ﬂhlﬂluggﬁcﬁﬂﬁ@ di sper sion, a

qaseous di spersion or m xe
a °°“|‘F?06|Eﬁ' ef/taoiny entieph ederectarosp ansicyRPIUMREigR. osol  may be
a cong@ed aftteslinbntion dedorndtasdaE asdibrapbeith Giorgdedevi ces such

: d t d
a conﬁ)s'ousijcllr i tlpeolr}ge%lort Eﬁ%{e%séne(%p ﬁé)tc)a;?yprczag ?rii %Folﬂécg éngengr gn t he
a conpioded effthe ingenfios aippstasantndiaslidiniyy bieidsn t o be

acon@@ﬁhmbfsﬁee.hMt.oﬂ h@n@%rs@f%c&ndmb@@bm Br@md)%?/l ce can contain
spolution or a

ound.in for r
a cortPnE AT REr R rsiRspe Ay TREUM SofBe exampl e, - one
a conggountbefahepihventien, triaincmalongjacetprideiaad glrsopyteniym enoemde

a conodtM bfitREhvern@Bf tfdnlcinBlofe am.o%%mauram.mmmet ainin
addition to the solvent, for HP one or nore of

aco'?ﬂ?é”‘? Eflth%W??QO%JﬁWCI”SPP%%Cet%‘d&?@ fFPM ROIGRI | i zer s
a conjonrd ol theeint eiion, Mcmobama@,tormieaabd ipratepsm terhifler s,
t and
a corkiibE ke Aekni oBRaPRETE o EERERIAbINER. S0 i ¢ on
a conroupchef thy '§¥?é‘?'%’hﬁ'l°'es‘? @Qé‘ﬁ'ﬁl"”é‘m BA®IdSr nore of the
a corh@uh@ufl tiginddhtibd, |carets<ﬁﬁde = 01o) mblﬁiduﬁnbrﬁmds}hgf ?lct ants,
[ v, avori ngs.

a con%?ﬂ}% {)f tl%e |¥1§éntlg c% gﬁldepe{’nﬁipggt%%[gh bqgrlﬂggnot Limit eg to,
and %&éétwaﬁ |pr@§130@“@9"3' pesepighle a%‘@ﬂgl ucose. Exanpl es of

propel lants include, but are not limted to,
uor ohydr.oca 1 1,2-tetrafl uoroet hane
i o NS RAL PR o e Bt R B e or it of
parts spmprisgfa qohnema@rqf)g\@||nvpat[t1ni(io|pgg|Cl(Igrdhe @bmdourqh@fdhqynventlon is one of the
exam%%g 'O\dl'Ma ﬁnQéHtiGn)Oﬁrﬁ Srlntpc!l zﬁa%)lc ég%npén%fa? reégloyue bﬁﬁ%a&éﬁﬁ&ll}g&eptable auxil-

pm nore preferably it is in the range of fromO

10 pm in particular in the range of from2 to 6 pm

(D50 val ue, neasured by | aser diffraction). 35Specific

aer osol - produci ng devi ces which may be used for

i nhal ed adm nistration include, but are not limted

to, Cyclohaler@ D skhaler@ Rotadisk@ Turbohal er@

Aut ohal er@ NovoI [  zer @ Easyhal er @ Aer oI | zer @

' e~ o o o T



10

15

20

25

30

35

WD 2008/ 138939PCT/ EP2008/ 055867 - 54 - In case of
topi cal adm ni stration, suitable pharnmaceutica
wo ooosabsase ons are, for exanple, ointnments, crePOEFEP2008/055867
| oti ons, pastes, gels, powdesis, sol utions, enulsions,
suspensions, oils, sprays and patches (e.g., but not
iary. IIn a@a‘t?glaypreﬁg@qaﬂ?&@rﬁt ﬁt}tlnag:%b;%a Iw(e)ht%gg% ﬁgegg‘,ér)npgér:tf% non-fixed com-
mna@&aﬁﬂﬂéPa¢ﬁPF@0%hous intraarterial, intranuscular
acorﬁdwﬁw&fame.avm.om morrﬁafd)mﬂeous i ntraperitoneal and
aco ounc?sfttt?gln\iaentlargm]dnclaso [ i eon preferably sol utions
ks UfVHSE" Pt e S sterile sol utions, isotonic
aCommﬂmHO%MS)V%wgﬂ@E@dbmmhéy are preferably adm nistered

aconb@buh@bf&ﬁé |h%tl9rfadd'HI|H§thQfaet echni ques. In case of
asal adm ni st for exanple, sprays and

a CO'%Q?I” ‘igfd?%'”\f‘?ﬂ‘t'%a%ﬁ%‘;‘?'@ "]GI’? drop formare preferred
a conippundibfdive iovesition and glimepiridd, nt r aocul ar adm ni strati on,

a confRlubth LARSint itkEarRfldigshel N drop form gel's and

olntnments are exenplified 15fornul ations. Generally,
a comRodnahpf AP iavastien @791 9lisR¥RPIB%i t i ons according to the
a compdvendfitinineaiioandadpaghniéd, er ed such that the dose of
ion is in the range
acorﬁc&ﬁn&&qpe 'H¥eq1t'8r{ agdngﬂél%égﬁ;éphodl esterase inhibitors. In
a conerpq @fd'ﬂ%'fwenﬂmd@!ﬂdo'qgﬁta?%@ range of from0.01 to 250

acomm)undnéfeﬁ@.ha@hwn arfy rivbgitazenge of 0.05 to 20100 ng, nore

n the ran of 0.05 to 10 ng of the
aco"go Hﬁiﬁﬁr&e }é\‘entt?]%aqdne\?( ﬁg%n per day is preferred for an
a congppencgféheaidyrntiopand anglutidavi ng a body wei ght of 70 kg.

a com uﬁ@bﬁhélﬁmgﬁandﬁrag‘ltﬁldéO be noted that the dose is
ndent 0 on the specific conpound used,

aco'?ﬁ‘?ﬁ”%ﬁé'&? 'B%e”l“?’é%ﬂdeﬂng "BE{E body wei ght, general health,
a congxnaofdhainedntiof artdsaxaglibjnect treat ed, node and tine of
a corffoThdbrihd .ﬁ&%ﬂ& ar{d%ﬁ%g%n £¥cretion, severity of the
| sease treate d drug conblnatlon 25 In case
aCO“EﬂOUE%Ofé'&‘Wf‘Yﬁ’@‘P’}%tdl%ﬁa%'f)t"ht | east one conpound of the
and 4t Rvstine PRanmktdutiedlly b&eptableaexiiadher apeuti ¢ agent sel ect ed
fromthe group consisting of corticosteroids,
anticholinergi cs, 132-adrenoceptor agonists, Hl
Ina p‘r@”grmqypboameabtbﬁ p@qr@acquéwbgm@tﬁ@e p@b@me@‘prmm is the hydrochloride salt

of me¥Binai@ O hsdtifer pleyeped 5rﬁlﬁtg&§§rﬁl% &ﬁtrﬁc@ﬁt@aﬂy@éb&bté% $alt of tolbutamide is
I n Ito ant s

the scl‘;: Lfni] B:%\/_I\oc{f i?oibu L a3e ‘Jj{hri;r]o h&r %rsfg{ré% ergg S!%'Inrt r]e E?W%lf;allé{ acceptable salt
of glifuidosd isgoarsodBObiattaf §lignidomso n-dnothedpreferred emlbadismendthe oharmafeutically

acce,ﬁané %ntofﬁ ﬁ)ﬁ@%ﬁ)ngfls thd ﬁmaFéQ!@QQH GﬂoQ@.tézBﬁe inyRHek Pr@feﬂf%d embodiment
her apeu

[ d f
the pP%{W@‘ee“E%?ﬁY BEREPYPIP 57t ?ﬁ'?é’gl‘ltﬁ%%ef%l%? 4y rg‘ih{o”%?aét of P'R%'F%?O"e In an-
otherlpesfergpdpodedimest, th@phaanmumnallpéccemaole sadii of richgéithzanetid tbe hydrochloride
salt oY\’moﬁpaﬂ;n IWF&%r ef&%ﬁ' H?gﬁl’r%ntl tﬁg E)Héﬁﬂgdgn&aMCeptable salt of si-

rel nf orci ng educe e respective doses 1 n case of
tag"pB’b'SéféPnﬁfﬁ’P@IaFeaﬁlaitéhst@ﬁ"pf“l‘re cormpound(s) of the invention
and the therapeutic agent. 35 The pharnmaceuti cal

The p%gﬁrpe]%gut%él n% gsmohygcco%Yn%% [h%q%v%%n%?ef%gtg& Q&n?gl {hSQOrlnyou%d or

compemm@r e I@eﬁt@nm @l@é%gmp@rt offeaym 0 Atcs%%wt% @e@eor@rﬁﬁat)ly §fto 95wt%, in

pamchlaezmﬂaasbwm enhltdse ak c&&fﬁﬂﬂ&fagbrﬁ)& a@%ﬁst‘bﬂé‘%&h;ﬁbuﬁd 6t thd Q&Ation with at
ra

least 8?6 t}i%rgg%qtnc a%erggeq?%ed & 8?ou¥ ﬁ%‘sgg%r%ﬁﬂf cos ercf éntnRollnerglcs
Bo-adremueaptar egnmstsk/\m M%W&R@éméﬁmkaﬁﬁﬂéﬁtagorﬁﬂs typk B phospho-
diest&ﬁS%Qntﬁglto&oHﬁ%r@)Jﬂ r%& r@z{s‘e%bﬂf)rs qﬁ s%?fﬁétarﬁy %n%@%nﬂfdlabetlc

fhe I'nvention and at 1east one t erapeut’i c conpou

selected fromthe group consisting of corticoster 0| ds,

anticholinergics, 02-adrenoceptor agonists, Hl

receptor antagonists, |eukotriene receptor

ant agoni sts, type 5 phosphodi esterase inhibi- 5tors,

HMG- CoA reductase inhibitors, lung surfactants,

ant| b| otics and ant| -d| abet| C agents, in formof a

Y oy o o 1 4 Y
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Furt hernore, the pharmaceutica
conposition/formul ati on can be adapted to weekly,
woeshbsp3or even nore infrequent adm ni strati oPCT/EP2008/055867

exanpl e by using an inplant,52e. g. a subcutaneous or

i ntramuscul ar inplant, by using the conpound of the

N i [ I
agenfﬁ,sllx ﬁ(m:n oﬁ A flli%jc oﬂrrbmaf?(% ﬂ?r?'r@ﬁﬁ c&ﬁ!\)/re{ar%t%ﬁ gﬁlgcog Bgr@ th gﬁm Q%ount of the
compggndy f'theAUﬁ'i‘tI"?P §n¢ aaid Barapeutic ReenyRHP Hgd éfiPPPtéfalph%fm'?ﬁ%'Pa' compo-
sitionb AP UIEWNETY paéfe@Bly inth@ramb & ef fRNM S & WeFwtBaolePreferably 5 to 95wt%, in
partlcréfew {Z(? to. 8§wi% Iu\rfé)eers %Opgrcl)vt]fslsl,ogngtggt ﬁl{og E%r’rg(gug{ %@eﬁ%ﬁn@éynd@?éf II;h(e invention
and tmﬂher@ewtrpygerﬁsm@lers nddreaeard flOPwipen Riefsirakiln eiabfehsione temgpund of the

|nvenﬂ&daddWﬁQeasF&{§Rﬁer§r§&Jtl&§glelr1§are pRSerPPEde bIPRAZYIRI dotpositions/for-
roadl¥%expres volved in the initiation

mulatigng ! gﬁ&ﬁPl mBﬁ&WH?P&ﬁHQ ory diseases (H Tenor and

C Schudt, in "Phosphodi esterase Inhibitors", 21- 40,
As pharﬁ%emmggptggle ém&%pw :frﬁrﬁé?’eg gﬁ(own t@%@gtﬁﬁblg ch Tp?e%érlng pharma-

dits inh tion’leads to an I ncrease o
Ceu“‘f%ﬁ”@f@é’ﬂ?ﬂﬂ f%fP““!?A‘Rﬂs C@B Re ¥3fcr Bxampesaprieql ingude.put #ig not limited to,
solvehid NéxiptehB Ndisiersagts| anhuadifieds bolmtalize®Ngd| m&e Wiessntdhsal antioxidants,

preselr'@%logi];@%fg%rﬁeg% (;I e;r% tb?ré%rslt?%h)%é%o rﬁp %X%ha%gnts dlsmte’qratlng

agenfsppuffgisi RRIGeRLRN REIMOtEY EPEMBAsIUpisaRts deating @ e e drqrriants, tonicity
adjusﬂ_ﬁj é@%ht@asurfgdztﬁﬁs Lgloraﬂa@‘]ﬁa]/zm\gs mz%nergaﬁd &ee. In partlcular auxiliaries of a

type zzpiplr]op\)?te ?oaY§1 ggslrle% o&rg':[ tg)ﬂagij'n OerSIEJed d?%d%rg?fﬁ%{] Stﬁ;lon are use(J

responses can be neasured. Exanples are the superoxide

The p‘?}%\F?l‘ijdé@ﬁtlclglrbo%)omglfo@rﬁméﬁdng chrlbeTehiiHteE tor ﬁl(éllmple/‘\r ifidltablets, coated
nmaco 111C

tablet,glétfl ?%qeﬁ)aﬂ'llls g%‘rchgs capgﬁest(cep?ﬁaqr%?gﬁgg %@Rosgérjes solutions (e.g.,
but ndt9i8Eed r seriié sdytives, ermidiais, saperensreasments] breaimedot@ss, pastes, oils,
gels, E[%*'g%sr%ld p‘éiahé’é“(g d th%WuMéH‘tJ‘ RS th%Fapeth% s§§f£ﬂ1 e@ddﬁlonally the

unor necro factor - I n rmnocy macr op
pharrpgcediicaomppeiting Icﬁ%b% @‘?ﬂ@%‘f‘s 9 Ilacpsomegelilvlery\pyﬁﬁraf ﬂ%@ps in which
the cdddaund 8flthe Bikentid® B Eou@ditto IMdnoadar %tl%t%‘sl’md @Y stehinain apic Bhe

com p%Zn7d (;)f %16’ P\;e%ﬁ%ﬁéﬁle%qg %(Sl¥r9er$ (etiebu& gugoﬂﬁ)%r&( biodegradable

otenti I nhi ors'i ronrt
pOWm@ﬁhkntlon of T-cell responses |ike cytoklne synt hesi s
or proliferation (DM Essayan, Bi ochem Pharnmacol 57:

65- 97 1999) . ich i bit th t
Tho RYptaE g P B SSRAN T ANER: 6 oiedP TARAU Sy  RBATEare © @ porson
skilledyinghe arbse. WhdlistwMinghinking, PBRdatin@DEGeEmirking 1P dgetibg, enfwsifying,

encaﬁs%t.ndoemmé:%.ne%ﬂg)wha.gg racésass i nvention is thus a
central indicator for the suppression of inflammtory

processes. WO 2008/ 138939PCT/ EP2008/ 055867 - 57 -
The deletted tbriholatiamerperds irderiatidn dibiht irate offadDEsderiag tHe\phtiynatgical compo-

S|t|onpﬁ%4ﬁ% a?htrégl co"n%gs?tﬁﬁl/foé@?lal%ng bf the m/erP qug;an t!(? ;?dgﬁm;tered by any

Uni ver si romt
S“'ta[?j? [yfenter e’ﬁ]”ﬁ@ﬁ‘rpﬂth@ﬁ@{/ﬁ!ﬂ?“nﬁ‘% t;uml \)\Wt{aﬁerb"l”? ARiregrigysh gtramuscular,
subctaneou s NBAEAI{SCTANPREX KR Termab thtrhnaalinkddiaf, traperitoneal,

mtras’%%%ﬁgr!}\z @;ﬁg?%& a%ta) or%glngll ﬁﬂ% %y 'm%f%t.én oq b9 %Ruiﬁﬁ%n Oral

administration of the compounds of the invention is preferred

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, ,-adrenoceptor agonists, H1 receptor antagonists, leukotriene receptor antagonists,
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The reconbi nant bacul ovi rus was prepared by neans of
honol ogous reconbi nation in SF9 insect cells. The
wez@msas®Bon pl asm ds were cotransfected with PCT/EP2008/055867
Bacul o- Gol d DNA ( Phar m ngen,53Hanburg) 10using a
standard protocol (Pharm ngen, Hanburg). W virus-free
g

type é Eﬁo%ﬁ@d§§§%§¥ !’?@ dS ?%é?&{ugta%&@ Fﬂ%blﬁ)ﬁé ﬁﬁ:\% rgtgfa\lé%lng antibiotics and
anti-di @gqggptgﬁhg cwn%pféb@p\é@tlwam th?S?Pﬁ{j'CBg?’]t g% be administered by
the sm &\@s\/v&rmt RHiGA6h, |oFbII§|'62ﬂ\y Gifférbd ré)ted, Qfgemthcﬁ@hrﬂlte?ﬁon the com-

poun%ofﬁlhe |nve |on ca Cpv%oadmmlet%red or(armand tIPe thgrlat %Jtl ng?en?can eI a%n inistered by

et ween g” SEMMT T e nsec
inhalmppe@sﬂ"&f@ 52 (PAA, Pasching, Austria). The cells
vvere cultured at 28C for 48- 72 hours, after whi ch

Tablefs[,I 88/ Werilgletggézaﬁeea)epr E@ée%ocraégq&s ﬁ]eé qugri(ugeé SO utlons emulsions and

susp@sivoeakreal swtable foramb administitdidn. deloehrwunw saidrformuitiosl cdn be adapted so

as to (éb@semoferp%m&eagh Qrﬂemr)rfn? Em (n%QedHYé Héa§e foprjﬁ| egde?ayed releéslse form, a

contal ning t [ ow nq ditions:
repegiad Jaes relefserfﬂrrE@moloq_g R@ei(gm ofrg usalned release form Said forms can be
obtaifiedTier &x@piptebiledtihg taBlesMbybevidiagiatieBnto Sevéranbdriattmbhte 6éparated by
Iayerlgﬁﬁiﬂrtgg‘rta %Jnﬁ&p 'i'en@t:oreigénsbgglgpﬁ?%n%hlo 8'0} b)ﬁgouEIMﬁtéﬁeyc%ﬁ{pgund of the

_ _ I 'Sru trasoni i‘on
invenfigihte gerngegragible rdveiercent ri fuged for 10 min at 1000xg
and the supernatant was stored at -80C until

Admiaigt{bazigﬁ#ﬁ@haléfpﬁtoﬁ%g@?tg)&l V‘%fe%i}%% %E% uslg%gr? Q(%ﬁ%o T, eaerosol is a
liquidegibenys B’Sﬂerasn,tahelidsgaamjarddspe@@P@EaﬂfBMe@\bqwdﬁotmygmgus dispersion.

i nhi bited by the conmpounds according to the invention

in a nodified SPA (scintil- lation rOX|mt assa
The gegaspl may Rgereraten oY < aFPE-BLEHE ‘?eeg'cf%%’é BF 8% %Yﬁ‘i’%‘il'”ha'ers
(DPIs),ra¢ssurizbd owrterédplves iphalels ¢RVRIS pee neBdlizéry dAPndBijorgthe kindbof the
comp@ﬁﬁbaéf theQ%%tlcil;n%@e Z?‘ﬂ%s)ere)dcﬁ% let%gol %"gduén[]b (9e6/|c\§%!3|11 contaln the

m cr ot ates volune is pI
compgf! B i of ﬁgovﬂer rﬁ\ﬂdﬁt'?%o"tﬁﬁ'?pﬁs'o(”pwewower roaylcoprﬁln/ Wf example, one
or mdBS4, théfol‘ldeﬁ@élrklllarﬁes%rrﬁdké crabifzdrd aved flleks Mheabtidn &y BN in addition

to the 5831? ﬁlf e)’)gan#p]e @Rg%ﬁ mo]re 81l th%)gollé\ﬂrg%%&ﬁlgr?e%t rXﬁellgM? B@Bﬁ?ers (co-

Solve(ﬂfbemf@gtagepe@wg?@nbuffeee@maltyoaﬂw)st"tgoagewg Lrresepvitites pod flyggings. The
dispeﬁy‘.ongﬁ@ AR ih SN Veiht Bpatbahe rforterz@mﬁai dhe exme{ei d‘frﬂﬁtféiiowing
~condi tion ratio in t
i G TeP I Perito BB BUIsey BITER g AR bR G amplos of
carriesgcin¢lyde, yut@fe ndh émiRgEo, |snmis1gtldegae gdactq&fetaeql glgcose. Examples of propellants
mclucfer sutra?émwn@éa t8/fudrofYdloc@bord, &:g. § A8 ’ft%ﬁ'é?ﬁ;bf%@thbr% saard £63,3,3-
ﬁ ding the substrate (cAI\/P) and the assays are
heptalllIoaRad for a further 15 min; after that, they are
st opped by addi ng SPA beads (50 pl). In 35 accor dance

The dh%t&{l% sﬁée%f {ﬁ@%léioéﬁ H.fnaéé oliionfi;(} élutgtsbl%r]ﬁwd Egr‘ﬁcléﬁ)’% a%gﬁly less than

previ ousl en resuspende

100 wh @1ereiprEigraRly itis B the,rpge pffrofat 2o, 10tHme ”Uﬁ""l”tﬂ“@ﬂ'”é'ﬂﬂ f@ﬂg%?f from2to 6
um (BBoS@lveoméasurts by 1M dibbfiohy ensure a conpl ete PDE

activity stop. After the beads have been sedi nented (>

30 min), the MIP's are analyzed in conmercially
Specifig agrpedhPediqing desiseewitieh Mex kecysed frr dbalee adminfisetion include, but are not
limite® &, W&M@nllsl{tﬁ@% Wtéﬂ%ﬁ@ﬁurﬁ@ﬁler@'@utohaler@ Novollzer® Easyhaler®,

2008/ 138939PCT/ EP2008/ 055867 - rII'poun s for the
Aerolizgtf. gethaleiP. BiskysBERIFphale Wt'\ﬁb’s%ﬁ%'”ﬁ%?%r e REQSeHPEITY ¢ipRedevices

may lﬁ‘@rﬂfﬁﬂbmeﬂ Qhth OBk oP 6pahdliy/ @Y. R¥rotRABEE Neb@Atold, VBRMatic® and
essi on. . The_i nhi bitory val ues determ ned for

€9
Rondf’ﬁ {’E'H}‘?f%lﬁ‘ﬁd@aﬁ‘e(&rb‘?fﬂﬁ%yt o the invention follow from
the follow5ing Table 1, in which the nunbers of the
conmpounds correspond to the nunbers of the exanpl es.
Table 1 Inhibition of PDE4 acitivity [neasured as
-1 ogl C50 (npl/1)] 10 Conpound PDE4 Inhibition 1 8.29
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280937.7547.7457.156 6.84 7 7.65 8 8.53 9
8.23 11 8.08 12 7.46 13 7.79 14
WO 2008/138939 PCT/EP2008/055867
-54 -

In case of topical administration, suitable pharmaceutical formulations are, for example, ointments,
creams, lotions, pastes, gels, powders, solutions, emulsions, suspensions, oils, sprays and patches

(e.g., but not limited to, transdermal therapeutic systems).

For parenteral modes of administration such as, for example, intravenous, intraarterial, intramuscular,
subcutaneous, intracutaneous, intraperitoneal and intrasternal administration, preferably solutions
(e.g., but not limited to, sterile solutions, isotonic solutions) are used. They are preferably administered

by injection or infusion techniques.

In case of intranasal administration, for example, sprays and solutions to be applied in drop form are

preferred formulations.

For intraocular administration, solutions to be applied in drop form, gels and ointments are exemplified

formulations.

Generally, the pharmaceutical compositions according to the invention can be administered such that
the dose of the compound of the invention 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
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.

In case of co-administration of at least one compound of the invention with at least one therapeutic
agent selected from the group consisting of corticosteroids, anticholinergics, p»-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-
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.

The pharmaceutical compositions 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, B,-adrenoceptor
agonists, H1 receptor antagonists, leukotriene receptor antagonists, type 5 phosphodiesterase inhibi-
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
Pharmaceutical 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.
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Rlrepresents a phenyl derivative of fornulae (a) or

(b) R6 wherein R2 is selected fromthe group
w@oositsgBng of 1-2C al koxy and 1-2C al koxy whi BOT/EB2008/055867

conpl etely or 10predom nantdgs-substituted by fluorine;

R3 is selected fromthe group consisting of

Biolo%-i épl q! ggéﬁi“é 5C-cycl oal koxy, 3-5C-cycl oal kyl net hoxy
=20 y which is conpletely or predoninantly
substituted by fluorine; R4 is selected fromthe group

The s"é@&ﬁ!'rﬁésbé]’@epéyclﬂe Pagla @:NVP)}F v@ﬂ-ﬂin&bﬂr’f@; |ﬂit1 ki@ mNHMrﬁ‘Jlorﬁ/%nd immuno-
redaom nagn SuUpns u
comppiepecis The BBEA RESTIh B s SBareaaites ity et B gon anc

propagetirai of tnflargmetbryijsgresgdi Tana afid 2Gchalid)ih ;PhosphRBiesterdseRBhibitors®, 21-
40, 'Ith%g-fahs‘c%ok @ﬂ%rﬁ’t‘!‘n&%a'rrﬁ‘é‘cjofégy'/ oﬂcaggmﬁ;%sfsv‘f@)QG)aérQ)oi& ||£ﬂ|t9tm§| leads to an

whi ch they are bonde rma spiro-I|inked

mcre@eﬁé%ér}t@aelw HEANAR F%ﬁntﬁtl%andﬁwssto jhegphibyii c,gﬁf c%IHHr actlvatlon (JE
Soung2gRB ik, IhmBasphbingcology 437 12Mtb2R&00Pget her with t he

carbon atom to which they are bonded, forma

iro-linked 3- 5- or 6-menber ed
The qqrggﬂwtgdlﬁ)ot,ep%of Fp@ﬁ@nhllpq&omg_)nm@ vajipusraginpal mggtels has been de-
scribet OB/ 13593 9T A 593@-9% Q@@ﬂﬁﬁor 1he6|Q/est|gBﬂldn &PHERIhibition on the cellular
on of the nitro

level &{2‘19'9%) ??:? € varngly BP pra 0amqgatorl)hrespﬂnstes rc%ncbecrl’ngasure%t ngamp%s are the su-

peroxdiste| psedugiipnfaf O‘FHtl‘thf@“CQQCﬁmU@ ehdi, Atch ﬁ’@ar@facg 344: 682-690, 1991) or eosino-

phlllcgb( H%&Qhﬂhﬁl eal DBt UM radsili4: 82&‘133'? OlosYlgratiulcd{ted) rhigh ¥dn be meas-
-di hydro- 1Hi ndol- 1-y

ured %sylprrnwm ?ﬂhﬁnc?d aheémlfnvnfscenﬁﬁ ﬁé'th ayrﬁheélsgf Eﬁ"l?ﬁ Beoios?]factor-oc in mono-
cytesmmag@titlages @ dbndlitio bels 4Ganiner et al., Brit J Pharmacol 121: 221-231, 1997, and Pul-

monaﬁ;ﬂl’-"%g&h?ﬁé zﬂ: 1?2 §77d§%n ?%ﬁ%yr‘]l'addltlon the \mmunomodulatory potential of PDE4
i onmor phol' 1 ne-1- oxi de-
inhibitors is eV|dent from the inhibition of T-cell responses Ilke cytokine synthesis or proliferation (DM

Essayan, Biochem Pharmacol 57: 965-973, 1999). Substances which inhibit the secretion of the afore-
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 inflammatory proc-

€8Ses.
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5and a thi onorpholine-1, 1-di oxi de- 3, 5-di one-4-yl -ring;

and nis 1 or 2; or a stereoisoner of the conpound. 2. A
w@ooopassdy of forrmula 1 according to claiml, WeT/&PI008/055867

10R1represents a phenyl derisrative of formulae (a) or

(b) R6 wherein R2 is selected fromthe group

MethS8 Pt ridas8nPinhbiter & PR aciitig, 1- 2C al koxy which is
bstituted by fluorine;

15R3 is selected fromthe group consisting of

The RDEAE1 b ‘HESM.:ZOS%@%§¥ @iftQ)@H@Q)IWaCoan Earforé Uﬂ@bﬂsw tUSA). It was amplified

fom e afigg manric OB R R A eers B G- Chalatbarassagacanr -

3') ardiRpD (rAGRQEBPCCHTATITATGCAL B)2GH albkeshinto &recbCR-Bac vector (Invitro-

gen, &ioAfg@l k@xy which is conpletely or predom nantly
subsgltuted by fluorine; R5 is 1-2C-al kyl and 20R6 is

selected fromthe group consisting of hydrogen and
The réecd@Girahktcplovius Ras aredarBb by mgaristoé horasiahous tehorhbl'ﬁétbs inBF9 insect

cells. qfhe *eJZb‘?erWR %%BQ u/e%tcgngnsfetc%dmh %Qchbéﬁld gf atings zﬂ'qﬁ%en Hamburg)

usmgFQﬁt@dgm:y@t(g]ok(ﬁharmeRgﬂ%nblqug Ieis h\fnpé?-[freg Ep@pmpqarﬁﬁlﬁjs%pematants were
selectcd@€ih ﬁlanlW 4sBayt M&h6R Kfen tat, Bigh- tlfr@vwélsﬁbbrﬁmys W& prepared by ampli-

Lma splro lléH% % i @ i
fying g?@e%g’at)r 4on wras e><guoes§§d in Tfﬁ )b ctlr\}&]Z X % cellsr/TEIanﬁ anclt/IOI (multi
plicity of of infection) between 1 and 10 in the serum-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
min at 1000xg and 4°C.

The SF21 insect cells were resuspended, at a concentration of approx. 10" 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
KCI, 1 mM EGTA, 1 mM MgCl,, 10 mM B-mercaptoethanol, 2 mM benzamidine, 0.4 mM Pefablock,
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.

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]cAMP SPA enzyme assay, code TRKQ 7090”), 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,
5 mM Mg**, 0.5 uM cAMP (including about 50,000 cpm of [3H]cAMP), 1 ul of the respective substance
dilution in DMSO and sufficient recombinant PDE (1000xg supernatant, 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 ul). In
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 ICs, values of the



R11 and R12 together and with inclusion of the

nitrogen atomto which they are bonded, forma
w@0odstigsveryclic ring selected fromthe group CPOFEBLNSISSS6T

of a pyrrolidin-2,5-di one-1-58L-, isoindol-1, 3-

di one-2-y1l-, pyrrolidin-2-one-1-y1-,

i nerd.di n-2. 6-di ~dz V-, r J 0y el -A4-v1]-
comsPh Il e PRIBHENMcBaRy Sttt omes
by meang (of rRgineardegseRsion- v 1- |

thionnrpholine 1- oxi de- 3, 5-di one-4-yl - and
The nihlbltor Ejes deternllréepicgﬂgeo%nd %ﬁ?d% dco?dnlrg%%) tl¥e |aven§ngoﬁlow from §ne follow-
5 ing TMOrmeIcf@memmhws af the eqnenov ddsmyrrespond i tlm numbepeeaf dierexamples.
Rlrepresents a phenyl derivative of fornulae (a) or
(b) R6 wherein 10R2 is selected fromthe group
Table, BnS|st|ng of 1-2C-al koxy and 1-2C- al koxy which is

conpl etely or predon1nant|y substituted by fluorine;

uuﬂg¥%§3i§®§3%§ﬁ§ﬂgﬁﬁ§%? %°§HP Q% :tngpﬁgtely or

10 predoninantly substltuted by fluori ne; R4

TS SEl o tte group consisting of 1-2C- al koxy
Corapgying. 2%'%41!6'}' Qi ¢h i s conpletely or 15predomi nantly
bUblIluteu%\élluulne; R5 is 1-2Cal kyl and R6 is

sél ectled fr &Mt he gfoup consisting of hydrogen and
122C al kyl , 8@ R5 apd R6 together and with inclusion
of Thg TWo carbon ajons, to whi ch they are bonded,
formag spiro-Ii nked|5- or 6-nenbered hydrocarbon ring;
20R7i | 1- 3C7aklkyl and

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




R8is 1-3C-al kyl or R7 and R8 together with the carbon
atom to which they are bonded, forma spiro-Ilinked 5-
woroosAsdaber ed hydrocarbon ring; RIis -N(RL1l) RACT/EP2008/055867
25wherein R11 and R12 togetlssr- and with inclusion of
the nitrogen atomto which they are bonded, forma
cyclic ring selected fromthe group consisting
pai'ﬁ}'efézégyrrol i di n-2,5-di one-1-yl-, isoindol-1, 3-
di one-2-y1l-, 2-oxo0-2,3-di hydro-1Hindol-1-y1-,
1. PXicb@bduht Bf Brket1 1-y1-, piperidin-2, 6-dione-1-yl-,
nor phol i n- 3, 5-di one-4-y1-,
t hi onor phol i n- 3, 5-di one- 4- }1-,
t hi onor phol i ne- 1- oxi de- 3, 5-\gi one- 4- yIlRg 30and
t hi onor phol i ne- 1, 1- di oxi de- 5; (GH%@- 4-yl-ring; and is
1 or 2; or a stereoiso Nf the conpound. WO
2008/ 138939PCT/ EP2008/05586/7 - 62 - 4. A conpound of
formula 1 according to\clay/m1, wherein Rl represents
a phenyl derivative of/fornmulae (a) or (b) R6
wherein 5R2 is sel NctNd fror(n\ALhe group consisting of
1- 2C al koxy and 1-2C al koxy ich is conpletely or
predoni nant | y RUbstNy0te® by fluorine; R3 is sel ected
fromthe group c jJ1g of 1-2C- al koxy and
1- 2C al koxy whi ch'i s letely or predom nantly
substituted by fluorine; R4 is selected
5  wherdifOm t he group consisting of 1-2C- al koxy and

o SRR MRS oIS Gy 10predom naniy

o (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-cycloalkyl-
methoxy 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;
15 R5 is 1-2C-alkyl and
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 spiro-linked 5- or 6-membered hydrocarbon ring;
R7 is 1-3C-alkyl and
20 R8 s 1-3C-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
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R5 is 1-2C-alkyl and R6 is selected fromthe group
consi sting of hydrogen and 1-2C-alkyl, or R5 and R6
wo o@stibseso and with i nclusion of the two car bonpet/apBys/055867
to which they are bonded, f.ogom a spiro-I|inked 5- or
6 menber ed hydrocarbon ring; 15R7is 1-3C-al kyl and

1 angj Fﬁg V\% h\%l ?rﬂ W|ﬁ7|ncﬂ£ n 8§th£ ﬂigrgé)&ea{toﬁ{vbt% éhr} {Pé E(S)rgjed form a

are bonded rma
ohretq;oqyglm;@g é@’eﬁ%ﬁr% me@mpppm-pgetlngqgf aspyrrRKc&lay-Rg_)ge 1-yl-, isoindol-1,3-
2Gker-@i, o- olel_! 3Mdﬂ8:h2| |hdlﬂl-&tyhep’yrral'tﬁjn mroﬁdu i QJ@éﬁdﬂﬁl—Q e@fione-1-yl-,

the nitr h 1(,5 pande ,
e bRt Aot pRighe . ARG it Rt aone-+-

cdnda tpigmpiphdlaei 1.zil®uq¢rm@ior1e-ﬂ| r;ng;am. ndol - 1, 3-
diqRez2-y1l-, pyrrolidin-2-one-1-y1-,

eridin -di one-1-y1-, norpholin-3,5-dione-4-yl-,
ora fybseaies it i

BrAEIEh A PR Yi one- 4-y1-,

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

tR'chﬂP&ﬂB_QHoHﬁﬂé‘ﬂ ;ccgfo‘mé'tgglamzﬁ%fhérem one-4-yl-ring; and

a stereol'soner he corrpound 5 A

R1 c@ﬁﬁéﬂﬁﬁa ’B*Fenly'cﬂeﬁ’tﬂt'ée qf farew@fed?w (tf)o claim1, wherein

30Rlrepresents a phenyl derivative of fornmulae (a) or

(b) WO 2008/ 138939PCT/ EP2008/ 055867 - 63 - R6
wherein 5R2 is sel egted\fromthe group i sting of
1- 2C al koxy andR2:= Xy, whi ch R4 v or

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, 3-5C-cycloalkoxy, 3-5C-cycloalkyl-
methoxy 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

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 spiro-linked 5- 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 spiro-linked 3-,

4-, 5- or 6-membered hydrocarbon ring;

RO 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-
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predom nantly substituted by fluorine; R3 is selected
fromthe group consisting of 1-2C al koxy and

wa 208A3498DXy whi ch is conpletely or predom nanedHEP2008/055867

n

substituted by fluorine; -61- R4 is selected
fromthe group consisting of 1-2C al koxy and

%&?%%@’é S}h tﬂaﬁlg Ihﬁ@ﬁH'F?ngI%lS?)/s n@{Srhe @Hrggﬁﬁig%@%%e-1 1-dioxide-
@@ﬂ@@%ﬁy' 8Y; 4’?5’ and R6 together and with inclusion of

tige@ ot wo carbon atoms, to which they are bonded, forma
6- menber ed hydrocarbon ring; 15R7is

O”"Sir Wek"hﬁ%ﬁodmﬂﬂéus 1-3C-al kyl R9is -N(RL1)R12,

3. nAkBﬁQﬁMdéfﬁﬂ%m§1&&b&h@ﬁ@@%m&fﬁmé@ﬂﬂed forma
R1 20het er oc cli okl tg sfef ec o{ t he group consisting
ofePLLSHYS 7 BIG Y} derivative BWIé‘af 9)1‘“ m)rphol i n-
3, 5- dlone 4-y1-, thlonDrpholln 3, 5-di one-4-yl - and
t hi onor phol i ne- 1, 1- di oxi de- 3, 5- di one- 4- ring; and
is 1 or 2; or a ste somer of the co \d. 25 6. A
conmpound of f orve di ng t & lerein
Rlrepresents a phen dérivative of for ToH@e (a) or
(b) WO 2008/ 1389%CT/ ElingS/ 055867 - (b)
R6
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;
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],
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
or R7 and R8 together with the carbon atom, to which they are bonded, form a spiro-linked 5- or
6-membered hydrocarbon ring;
R9 is-N(R11)R12,

n

wher ei n Rll and R12 together and with inclusion of the

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-, 2-oxo0-2,3-dihydro-1H-indol-1-yl-, pyrrolidin-2-one-1-yl-, piperidin-2,6-dione-1-yl-,
morpholin-3,5-dione-4-yl-, thiomorpholin-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

is 1or2;

or a stereoisomer of the compound.
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wherein R2 is nethoxy; R3 is nmethoxy; R4 is nethoxy;
5R5 is nethyl; R6 is hydrogen, or R5 and R6 together

weapasasdoro i ncl usi on of the two carbon atons, tpPCTRPING/055867

4.

they are bonded, form a spi+e2-linked 5- or 6-nenbered
hydrocarbon ring; R7is nethyl; 10R8is nmethyl; R9is

|ncﬁ}j&ﬁg8ﬁf?%{]%r1eé£?&étoaag %Pgrgget her and wi th

I'on o en ar 0 which they are

R1 repisaerisia Phesyiresvatee efrferayaei(@ ar |(tﬁg sel ected fromthe

group consisting of a pyrrolidin-2,5-dione-1-y1-,
nmor phol i n- 153, 5-di one-4-yl - and a

t hi onor phol i n- 3, 5- di/p 4-yl-ring, and
7. Conmpound acc®2H+(g etai m 1 s®4ee
group consi sting of

4-(2-{443-(3, 4- dlne'hoxy nyl) -4, 4-di -5-Qx0-4,5
- di hydr o- 1H—pyraza 1- ylﬁ fperldln 1- /@ oxolP
20et hyl ) nor phol i ne- 3, 5- di one;
1- (2-{443- (3, 4- di net hoxypheny1) - 4, 4- dR¥et hy1- 5- oxo- 4, 5

-di hydro- 1H pyrazol - 1-yl ] pi peri di n- 1- y1R62- oxoet hyppyr

wher&i®! 1 di ne- 2, 5- di one;

R7
R8

R9

n

-{2- d h
e a0 T Pa e TN R SO T2 e B Rgp grpeietety o
obredtinmimanfy Subdiitatae: py fluorine;
Z@é%elgé%{ I‘Zé‘fﬁ” ﬂ{e%Y&IpQQﬁ@stﬁMé ﬁelt ﬂ?él)@xy%n& ql|26| M?Wﬁkm@)&x% pletely or

1- 5- 0x0- 4, 5-di hydro-1
ﬁV?%ﬁTﬁaﬁ¥?ﬁF%F%%P¥@FW”% y1)- 2 oxoethyl]pyrrolldlne 2,
SR4lis@alec¢ted from the group consisting of 1-2C-alkoxy and 1-2C-alkoxy which is completely or

&34@@%%&1%@&1&&&%& E)Pf&%ﬂ}{é net hoxy) - 4- met hoxyphenyl] - 4, 4-

dr o- 1H pyrazol - 1-yl | pi peridin-1
-§aip Cb%@@?%&l]pyrrolldlne 2, 5-di one;

114@’25 (séeétacﬂﬁomr@@umansﬁ@n@oﬂwar@géd aharoes-aiRpy) phenyl] - 4
ang%){ogefier and W|th mcﬁjuswn%g{hg tv}o%a%%% o(r)’rlls gé-vyfliclh-they are bonded,

form a spiro-linked 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

6-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 thiomorpholine-1,1-dioxide-

3,5-dione-4-yl-ring; and

is 1or2;

or a stereoisomer of the compound.

5.
R1

A compound of formula 1 according to claim 1, wherein

represents a phenyl derivative of formulae (a) or (b)
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30pi peri din-1-yl)-2-oxoet hyl ] pyrrolidine-2,5-dione;
1- (2-{443-(3-et hoxy- 4- net hoxyphenyl) - 4, 4- di net hy1l- 5- ox

W@26bgA3IBhydr o- 1H pyrazol - 1-yl ] pi peri di n- 1- y11PCT/EP2008/055867

2- oxoet hyppyrrol i di ne- 2, 5- dig3ne;
1-(2-{443- (7- et hoxy- 2, 2-di met hyl- 2, 3-di

hydr o- 1- benzof uran-4-y1) -4, 4-di net hyl- 5- oxo-4, 5-d

hydr o- 1Hpyr azol - 1-yl ] pi peri di n-1-y11- 2- oxoet hyppyrr ol
di ne- 2, 5-di one;

351- (2-{4- [3 (7-met hoxy- 3H spi ro[ 1- benzofuran-2, 1' - cyc
| opentan] -4-yl)-4, 4- dlnethyl 5- 0x0- 4, 5-di hydr o-

1H pyrazol -1-yl ] pip 1-y11- 2- oxoe yrrolidine-
2, 5-di one; R2 R4 -
1-(2-{443-(3,4-dinet phenyl) 4, 4- di

di hydro- 1H pyrazol - 1-yl ] erldln 1-yl
oxoet hyppyrrol i di R 2, 5- ghg o (b)
1-(2-{443-(3,4-dinethoxyphenyl) 4- et - 0X0- 4- pr opy

1-4,5-di hydro-1H pyrazol - 1-yl ] pi peri
402- oxoet hyl ) pyrrol i di ne-2, 5-di one; WOR6

Wha@908/138939PCT/EP2008/055867 - 65 -

R7
R8
R9

n

4 di met ho et h 1-5- oxo
% %J?%%f Tgl_ghwggra)l(s}/ﬁg_ ‘3”']7]61) ?J@OR(V ap%%féfﬁ \xhlch is cc))(mpletely or
qxatmhvmpy$M@MUHdhfﬂ@¥ﬂsd|one
1Ri % séléééd (r@m ﬂﬁe%}réﬁ%tcgwl%"@fnﬂé@-alﬂco@)égd 2—12% eﬁ“o%@@@r\ fs%[)ﬁ]i pletely or
] non- 3- en- 2- ridin-1-yl1-2-oxoethyl)
p%f?mmad‘f%%‘b?t'tgteﬁ&b rine;
5I24 (sgel{aéléch-rcér’Bthégdjmbhmy@hﬂnmwkékyénd n+petdmply Whiokxis-cdmpletely or
| [ idin-1-y11-2- -
RS R ohiphad 2lop' Gione: O
SRier%ﬂTﬂ%%khoxyphenyl) 4, 4-di net hyl-2-{1-[ (2- oxopyrro
Imabmw&ogmacetyl]plperldln 4-y11- 2, 4-di hydr o- 3Hpyr azo

together dWI |nclu5|on of the fwo carbpn atoms, {o which the are bonded
a{‘ﬂﬁ‘??%efﬂ‘ T OBRERS 12 AN st 19y - S
5‘om ayeliodinksd 2o ntemerygﬂ prdroertion+ringly11- 2- oxo-
Lgehb%h $Hgperi di ne- 2, 6- di one;
(3 4- di met hoxyphenyl) - 4, 4- di net hyl- 5- oxo-4, 5
[ 1H—pyrazo 1-yl ] pi peridin-1-yl1-2-oxoet hypt hi
'8 | - 1-yl ] pi peri di hypt hi
osel({R1d}R18e- 3, 5- di one;
4ikAsin 443- (3, 4 di met hoxyphenyl) -4, 4- dinethyl 5-0x0-4,5
-d|hydro 1H pyrazol l'] eridin-1-y11-2- oxoethygthi
&1?,1;&9_e@1e5arﬂll%tﬁénoijs?n q tag( mtj@gen atom to which they aré bonded, form a
].lﬁaler elc4ithgd sé€lectdd fidnmehie < f- oliinE bldiphe-3-yD XrBerpholin-
6<-°y+[ g s¢€lde kyeoup cpisestifid df-pydro i B b-aipfe-3-y p
r 0
ésr%smj R R
ound. 8. Cbnpound accordlng to claim1 sel ected
.g@@}the group consisting of

or a stereoisomer of the compound.

6.
R1

A compound of formula 1 according to claim 1, wherein

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

R4

o (b)
R5
R6
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204- (2-{443- (3, 4-di net hoxyphenyl) - 4, 4- di met hy1l- 5- oxo- 4
, 5-di hydr o- 1H pyrazol - 1-yl ] pi peridin-1-y11-2-oxo-
wetbdogliysysy phol i ne- 3, 5- di one; PCT/EP2008/055867
1- (2-{443- (3, 4-di met hoxyphersal) - 4, 4- di met hy1- 5- oxo-4, 5
- di hydro- 1H- pyrazol - 1-yl ] pi peri di n-1-y11-2- oxoet hyppyr
Wha%9|ldlne 2, 5-di one;

(2-{443-(3, 4-di et hoxyphenyl) - 4, 4- di net hy1- 5- oxo- 4, 5-
dﬁH?HP&DDH-pyrazol 1-yl ] pi peridin-1-y11-2-oxo-
22®ismetary:r r ol i di ne- 2, 5- di one;

43- (cyclopropylnethoxy) 4- (di fl uoronet hoxy) ph
éﬁ%ﬁ%ﬂ &% dlnethyl 5- 0x0- 4, 5-di hydr o- 1Hpyr azol - 1-yl | pi

PRy sdiethyl- y1) - 2- oxoet hyl ] pyrroli di ne- 2, 5- di one;
h%?&% ,&@AS (cyclopropylnethoxy) 4- nethoxyphenyl] 4 4-

ﬁ; QQX%S(? ﬁ{%r TW ?]drﬁ]%{tﬁloﬂ 8}@8 g/\)//r azol aton}/s to tPc% they are bonded,

3ﬁ&mas@ﬁH$BﬁW5me6hmmwe®d@gvaqumnm@Iuoroethoxy)phenyl]
R7 -~i#nfsei et hy1l-5-o0xo-4, 5-di hydro- 1H pyrazol - 1-yl | -

pi peridin-1-y1)-2- oxoethyl]pyrrolld|ne 2, 5-di one;
R8 1is metwla43- ( 3- et hoxy- 4- met hoxypheny1) - 4, 4- di et hy1- 5- ox
R9 as AN&1d)R1gdr o- 1H pyrazol - 1-yl ] pi peridin-1-y11-

%&e%@ t hyppyrrolidi ne-2, 5-di one;

443- ( 7- met hoxy- 2, 2-di met hy1- 2, 3-di hydr o- 1- benzof

uRr Elirang Rji2 fagether gnd vw@vrp@&mgpbtjagnqowtorhwmch]}pey are bonded, form a
bR rind s¥bdted sk thdighoubcidslsting EPEOSABIEMY, Bd@hé-aiynenapholin-

é?g“?%i?ba?%a ?W%faﬁméﬂégﬁp?éﬁhmﬁeﬁQofuran 2,1'-cyclo
n peftan]-4-yl)-4, 4-di net hyl- 5- oxo- 4, 5- di hydr o1H pyr azol
-1-yl] pi peridin-1-y11-2- oxoethyppyrrolidine 2, 5-di one;

1-(2-{443- (3, 4-di nmet hox 4, 4-di et hy1l- 5- oxo- 4, 5-
7 e RS YR AR Aei e oth Pt o
4-(2-BABE hyippthoxypherdi det-AmbthgiSemne:4, 5-WNiydro-1H-pyrazol-1-yllpiperidin-1-yl}-2-oxo-

thyl 89§ g&;/EP2008/055867 - 66 -
e yﬁQ>2 dlnethox%lhenyl - 4- met hy1- 5- ox0- 4-
Y

1-(2-{4- [nﬁghe}(y@hq_q;‘_)ﬁw(a@g - 9} ﬁqurqj‘ll-rlfpyiragpl 1= _yl]plperldln-1¥yl} 2-0X0-

ethy|)3yrwno|eém5mwfer ol i di ne- 2, 5-di one;

1-(2- {JI 4{£ éﬂ Zf-é’ ‘ﬁ"t% J&gh%—ﬁ 4'1%"1@&%91%“0‘%2”%5) dlfé/d%t-m gyiélzoﬁ-ty@Xp]eném QX}% 2-0X0-

ﬁhwmwﬁeﬂh?ﬁ6VW¥@lldlne 2, 5- dlone

1-[2- (313 (ﬁc&cﬁkﬂnﬂo‘p{ﬁweﬂmﬁﬂl%iﬂ@ﬁ?&rﬁ&ﬁé}w%eﬂéﬁ]mdi%{eﬁyllc%-@?oaﬁ@iiihﬁ[ro-1H-
oxoe -

pyrasz, ; qeagl H—j-y&-%g}/ tgwgyrrollgme 2]5 c}[ y

1-[2-2-{ B-(Eyet@rqpSimpthoikyreit e kg ybrenyil} 44lindetidil-froxdrg 5-dwdiedtHapysazol-1-yl}-

plperldgn“h))ﬂpf onlam‘y Fr@%@"e-ﬂs Mll)ﬂl@' peridin-1-yll-2-oxoethyl)-1

1'[2'<é'{?'§"'ﬂeta?>ﬁ¥e3r(ﬁ&?y‘ﬁﬂl@ﬁﬁﬁiﬁoxwpbﬁnaﬂ ﬁétﬁﬂﬁh%{%of‘@? RGpYFREzol-1-vil-

piperidingli-yn)-Zexoethgdiyyrbl|dyiepges-didnen- 4- y11- 2, 4- di hydr o- 3H

1-(2-{%9%’-?1?&9% 4%&&F&aphen¥ ?1%3{)(/1"?3 heyrln5/f5<o -4, 5- dlhddro 1I-H§}/razol 1- ¥(I]g|per|d|n 1-yl}-

20“@”@0%@8WU“%@$Q2@? 1-y1] - pi peri di n- 1- y11- 2- oxoet hyl ypi p

1-(2-@N3-th- rﬂéth&y@-ﬂdlﬁi@&lyl 2,3-dihydro-1-benzofuran-4-yl)-4,4-dimethyl-5-oxo-4,5-dihydro-1H-

pyraz%l {-ﬁ g)%z}g’ri OQO&F);IE?%(%?MSEHI%% 4-di net hy1- 5- oxo- 4 S

h-1-y11- 2- oxoet hypt hi
1-(2- ﬁﬁ%ﬁ?ﬁngthqmye’ﬂ-gspgo[mbgﬁ@furan -2,1'-cyclopentan]-4- yI) -4,4-dimethyl-5-ox0-4,5-dihydro-

1H-pyk&Abt-G 1 Jﬁléham(@néz -SloamyIfHYIRIMRDYSLdiork; 4- di met hy1- 5- oxo- 4

1-(2- {’4?3 Eyéh leet%oxyphgr}g/ )qlz4o(|j|et}]1'yl%| (ng I4%e(§|hy%|ron1l-il' %azol-%—yl?plperldln 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-yl]piperidin-1-yl}-
2-oxoethyl)pyrrolidine-2,5-dione;
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et hypt hi onor phol i ne- 3, 5-di one 1, 1-di oxi de;
1- (3-{443-(3, 4- D et hoxy- phenyl) - 4, 4-di net hy1- 5- oxo- 4,
WG 2ai8hys98®D- pyr azol - 1- A- pi peri di n- 1- y11- 3- oxopr BOYEP2008/055867
rolidi ne-2,5-di one and - 65 -
1- (2-{443- (3, 4- D et hoxy- pheny1) - 4, 4-di net hy1- 5- oxo- 4,

- A B RERl S SRR Fold s P fieeorwigiperiin 112

OXOGWHW@@F'”ez@d'@ﬂmound or stereoisomer of the conpound

1-(2-AG4-@ AbirgthbRypaeny)afoxel2m-d@zadpitopt. Aﬁn(fnCH-eﬂJﬁﬁ]plldérlﬂlhﬂ -yl}-2-oxoethyl)-
rrOH]e nt or prophylaxis of diseases. 25

Py rTacelti cal conmposition conprising at Ieast one of

2-(2-p i (hopethmdphen)di‘edimeingoneost fihydre 1idoyrpaimdipiperidin-1-yl}-2-oxo-

ethy|)aﬂ.p@5,q(g(ﬂg1 BeHRBYnOf Cl a| m 1 to 8 together with at

5-(3, %%Tftthg\x Bﬁ% 3r4g(?r813t ;IIE%(,-: = 4%@&%%%% ?—Kﬁa%@plper%m 4-yl}-2,4-dihydro-3H-

pyrazaB®8rel 38939PCT/ EP2008/ 055867 - 67 - wherein

1 (2-{&-:'{ %OL{ Sm&y Bh&pl?@ﬁldlr{#&wl \!L)%txb WS, cﬂ#ydroodyrgiblaﬁyl](ﬁaer@fn 1-yl}-2-oxo-

I's selected fromthe
ethy'k%ﬁ’?é'?@?‘lzﬁgd'%‘le 1 2C— aI koxy and 1-2C al koxy V\/nl ch i s

4-(2-{a 9B H, Ltiskthogyph@tyddondinaiy 5/oxeulbs dihfoud- ek plazdi-H AyQsiperigin-1-yl}-2-oxo-
ethyl)thiomorpholine-3,5-dione;
4-(2-{4-[3-(3,4-dimethoxyphenyl)-4,4-dimethyl-5-ox0-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-yl}-2-oxo-
ethyl)thiomorpholine-3,5-dione 1,1-dioxide;
1-(3-{4-[3-(3,4-Dimethoxy-phenyl)-4,4-dimethyl-5-oxo-4,5-dihydro-pyrazol-1-yl]-piperidin-1-yl}-3-oxo-
propyl)-pyrrolidine-2,5-dione;

or a stereoisomer of the compound.

8. Compound according to claim 1 selected from the group consisting of
4-(2-{4-[3-(3,4-dimethoxyphenyl)-4,4-dimethyl-5-ox0-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-yl}-2-oxo-
ethyl)morpholine-3,5-dione;
1-(2-{4-[3-(3,4-dimethoxyphenyl)-4,4-dimethyl-5-ox0-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-yl}-2-oxo-
ethyl)pyrrolidine-2,5-dione;
1-(2-{4-[3-(3,4-diethoxyphenyl)-4,4-dimethyl-5-oxo-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-yl}-2-oxo-
ethyl)pyrrolidine-2,5-dione;
1-[2-(4-{3-[3-(cyclopropylmethoxy)-4-(difluoromethoxy)phenyl]-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-(cyclopropylmethoxy)-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}-
piperidin-1-yl)-2-oxoethyl]pyrrolidine-2,5-dione;
1-(2-{4-[3-(3-ethoxy-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-(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;
1-(2-{4-[3-(7-methoxy-3H-spiro[1-benzofuran-2,1'-cyclopentan]-4-yl)-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-(3,4-dimethoxyphenyl)-4,4-diethyl-5-ox0-4,5-dihydro-1H-pyrazol-1-yl]piperidin-1-yl}-2-
oxoethyl)pyrrolidine-2,5-dione;
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R3 is selected fromthe group consisting of

1- 2C al koxy, 3-5C-cycl oal koxy, 3-5C-cycl oal kyl net hoxy
w@nahsA3Ped al koxy which is conpletely or predonP@ERP10¢8/055867

substituted by fluorine; - 66 - R4 is selected

fromthe group consisting of 1-2C al koxy and

S 26 |
2 O ST SLoy Lo MR AP fgon
ZOX%HYQMF@W"T%?@W*PF% group consi sting of hydr ogen and
1-(2-{4- [Q@@b.h}élhox;@herﬁ@ 424160 1-Renetrygsbhes, 5@m19|drw1thyrdzﬁ|L1U>8]b@Bndm 1-yl}-2-

rbon atonms, to which they are bonded
Oxoegg %rr&dm\é&scc??l *hked 5- or 6-nenbered hydr ocar bon [ ng;

1-(2-39R@G, %dlmtb@(mhkrwl) Teaxd-2RBliazagri®@-Ahdmyd-ero-ylRPesdia-1/38-2-oxoethyl)-
pyrrolidd@es flgbndM th the carbon atom to which t hey are

iro-linked 3-
2o QR PR B P et drir i Prrp TR oor 11 2 v
ethyl} treiseiodolot, 3@HEdibbe; of t he stereoi soner thereof. 20 12.
5-(3 &SR SBAT Al AR f[e[zmpmm% W‘?F)éc@l}u&ﬁen'ﬂ!nh ﬁ}fz 4-dihydro-3H-
part S conpri sing | eas one hé comnp ound
Pyrazgk 3P| soner s of the conpounds according to any of
1-(2- {al[a(arsoﬂnetr@xy?»ph@m) h gatirhety1E-dxb@ [5adie/diol iy raaglenyl]- g gdriivt 1ed)-2-oxo-

p consisting of corticosteroids,
sthyl); Jlé)%%Q?G%{e@%i cs, 62-adrenoceptor agonists, Hl

4-(2- 4T 6t @meﬁﬂﬁwgw)ét%d'mP@Wk%er%@hW&@ﬁrpﬂﬁzol 1-yllpiperidin-1-yl}-2-oxo-
ethyl)a*mrﬁgﬂml|§é-§5 dloyige S phosphodl esterase inhibitors, HVMG

t nh f act ant d ..
(- GRrPOH TG PR AP Tkl s LR P BT PRl Bbenan t-20rc-
ethylghiereqsipatinee3, éiql)onbﬂérO&OXIde:Ls F| xed conbi nat i on,
1- (3-@%1(3‘4 B%tﬂb%yfphé?% I QiR th d}ﬂstoxefzt SRA -y RIFBIL -] ;n&errah 1-yl}-3-0x0-

one of conpounds or stereoisoners of
pro""&d’ﬁfﬁ%’lﬁ’ﬁ‘&@ %‘@8’&%\%9 to any of claims 1 to 8, at Ieast
1-(2-@H% (A hRinsteuy-pleeny(30, 4atga¢thyl-§eixe@t5ei[hyﬁmmyrazhle1 -gFopepidin-1-yl}-2-oxo-
ethyncpglg,g%rb ha.ib.£9rd i costeroids, anticholinergics,
renocept or agoni sts, Hl receptor antagonists,
or a steseiganter Rgesof: eceptor antagonists, type 5
phosphodi est erase i nhi bitors, HM3CoA reductase

9. I 8{%1;?%&18 ?’%tere&ggne% %F Eg%(grﬁﬁ%tufid fa(?c% dlﬂ%ltggw:& c%nrgs 1 to 8 for use in the

tfeatmpm@@mak'éaf@%ﬁaa@cept able auxiliary. WD
2008/ 138939PCT/ EP2008/ 055867 - 68 - 14. Use of a

aﬁ{}gjrgggegjf (%ﬁ @%g'f%% %)?Tﬂ)ﬁgl{@ét I?@ﬁﬂg;g#ﬁdcg%gg&r glorngeremsomers of the
compphraisrm@edjng ioahy cfofgios i td Hilegéthdrivith it Ingst pygehatimaceutically acceptable
auxiligiyosphodi est erase. 515. Use of a conpound or

stereoi sonmer of the conpound according to any of

claims 1 to 8 in the manufacture of a pharnmaceuti cal
11. canpmpodrdehfadoulatthe treat nent or prophylaxis of an

acute or chronic airway disease.

H
o
N
o

R7 RS

N_
/

R1 (4)
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16. Use according to claim15, wherein the acute or
chronic airway disease is selected fromthe 10group
w@oosi1sg9Bng of bronchitis, allergic bronchiti SPCT/EP2008/055867
bronchi al ast hma, enphysens,7COPD, pul nonary
hypertension and lung fibrosis. 17. Use of a conpound
wher&ﬁ stereoi sonmer of the conmpound according to any of
laims 1 to 8 in the manufacture of a pharnmaceuti cal
R1 c&?t?é%’it%?é'ﬁﬁnﬁl'&e”wﬁ'ée eirferatuiaen®) BKP)pr ophyl axi s of
allergic rhinitis. 15

R2 R4

o (b)
R5
R6

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, 3-5C-cycloalkoxy, 3-5C-cycloalkyl-
methoxy 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
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 spiro-linked 5- 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 spiro-linked 3-,
4-, 5- or 6-membered hydrocarbon ring;

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

12.  Fixed combination, non-fixed combination or kit of parts comprising at least one of the com-
pounds or stereoisomers of the compounds according to any of claims 1 to 8, at least one therapeutic
agent selected from the group consisting of corticosteroids, anticholinergics, p»-adrenoceptor agonists,
H1 receptor antagonists, leukotriene receptor antagonists, type 5 phosphodiesterase inhibitors, HMG-
CoA reductase inhibitors, lung surfactants and antibiotics, and at least one pharmaceutically

acceptable auxiliary.

13.  Fixed combination, non-fixed combination or kit of parts comprising at least one of the com-
pounds or stereoisomers of the compounds according to any of claims 1 to 8, at least one therapeutic
agent selected from the group consisting of corticosteroids, anticholinergics, p»-adrenoceptor agonists,
H1 receptor antagonists, leukotriene receptor antagonists, type 5 phosphodiesterase inhibitors, HMG-
CoA reductase inhibitors, lung surfactants, antibiotics and anti-diabetic agents, and at least one phar-

maceutically acceptable auxiliary.
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14.  Use of a compound or sterecisomer of a compound according to any of claims 1 to 8 in the

manufacture of a pharmaceutical composition inhibiting type 4 phosphodiesterase.

15.  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 an acute or chronic

airway disease.

16.  Use according to claim 15, 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.

17.  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 allergic rhinitis.



