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- Pronounced anti-inflammatory action and
- Rematching effect and/or anti-remodelling effect.

According to present invention, the term “rematching effect” refers to the ability of the combined use of
a PDE4 inhibitor and a PDES inhibitor to dilate vessels in the pulmonary circulation and, at the same
time, to redistribute the blood flow within the lung in favour of the well-ventilated areas of the lung.
Thereby the disease associated shunt perfusion within the lung is reduced. Rematching leads to an
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fan anot her aspect of present invention, there is

provided a nmethod for preventing or reducing t he onset

of synptons of a disease in which phosphodi esterase 4

Inppthsr agneal ob Preprmbigysivian. tisteds pievided a(hfRIEE for prewriting ¢ryedusing the onset

steyrmptoreddraldisesde il Wit fhBgbhbdiestepsly al(ma4) Eﬁd/&?’f@sbhédlés@fas@5 (PDES)

hosphodi stera
Q%VQ‘@%"%H*."%@?“&‘*&“P"?, O B e aRe & dstaga i aphesppstrase 4
H)Ef‘)rﬂng@"e‘?hpﬁ@‘o@%ﬁt%assét(%?ﬁ) aptiyity ip detdmeritab byeadmiristéring écha patient in
et thersatd ixed edmbiatidafof ac&ﬁeu@eamewal efllﬁm_a iftidfdr 4nd RIFDES hibitor, and
t gptionally a
%ﬂ cgﬁ |A€3@1°§&3§°r§5ta@ag &'carrier. In another aspect
of present invention, there is provided a nethod for

Iﬁ ewleanba;pmg oOpreieﬁdhl\i‘ehﬂﬁ\ here isQiGRled a@ettivy PP bRUENIRY orfeducing the onset

e T e .
%ﬁ'v"v fsé‘&t"r'ﬁ@*a'o?f trealing ef fﬁguqrﬁ@esﬁewm of ¢ dig¢ase indihioh abesphadliesterase 4
(RDEQan@baspéphciic st 35RDE) aétﬁ@ﬁélaetlﬂﬁlé}v{ép admlnlstenng to a patlent in

r%g(? &BJ&QPA f?e%tcgrr‘lt?lﬁa?oéof(aﬁ c%lveaa%olur\lrgtlee PPE% @%{o 3nd?cipg%1a ))la pharma-

mnisterin
Q?B%ﬂyr?&?qpéﬁﬁleﬁﬁf"%f r?"@ﬁ P@Eﬁ inhigitas gesleptionsfly aptRDEECeutichlylaiteptable car-
reAd optionally a pharna-

In another aspect of this invention, there is provided a method for preventing or reducing the onset of
symptoms of a disease in which phosphodiesterase 4 (PDE4) and/or phosphodiesterase 5 (PDE5)



ceutically acceptable carrier and a PDE5 inhibitor and

optionally a pharmaceutically acceptable car- rier. In
wanoisessoaspect of this invention, there is preeraenoa0s0869

nmet hod for preventing or reducing the onset of

synptons of a di sease in which phosphodi esterase 4

(PDE4) and/or phosphodi esterase 5 (PDE5) WO

2004/ 103407 PCT/ EP2004/ 050869 6 activity is

detrinental, or treating or reducing the severity of a

di sease in which phosphodiesterase 4 (PDE4) and/or

hosphodi esterase 5 (PDE5) activity is detrinental by
g MviE Satrinental of teating £ feduirg tf‘?lse"ﬁ'@léef & qiReptedp which phosphodiesterase 4
¢0E4) dreifve phusphodiasterasd EDES)mctup sribrimbntél by aémiEExrhg to a patient in

hé@ﬁ't@r@o@&m@l&%&&% aftefidle ahfdtht Bt & P:! PDéﬂnl‘%‘BF e r(Zr?%%gf;‘E%tinhibitor.

the invention relates to a method for preventi
reduci ng the onset of synptons of a disease in which
jpransthéredpestthe invendordrelaiebied) methall farprgveaimp boddemy Eeasset bf symptoms

62 a[&:s%)aseQE &vhlyﬂ Er%sdh%dleéil&ésre' 4WPBE®|and/&r pthp&Ecslés Rhs85 (PDES) activity is

sever |

uci n
R e R TS AN R ———n
érﬁﬁﬁbosamdlevtenaye $ D) activitp istdalrimeytaldg aiminB ety tag phteniin need thereof

iRaldceSon! dosB A P R in tithd u?’é’rﬁ/ &%ﬁ%ﬁeﬁ]eveﬁl) Q%gtlehnn Bée'mhereof an

Hechaop aF s POEs Mo phe (S FaRa T REge (1o o ey

inhibitor and (2) a PDE5 inhibitor. In another aspect
ﬁw%ﬁothé}\égﬁgc! tﬂé‘lnﬁeﬂhéﬁ r@l§te§ B ﬁnaﬂdh&q’ré‘pglr nggﬁgﬁ{am?a@composmon which

B PBRARR P 6 BXTEHERY EIRES% ALUPPIGMS B HeaHRIn Bhicphosphodiesterase
4 (R4 sandionphelaphotieptresEBES)s adivitysedetriinehRDEAeatirydt exducing the sever-
W 8 Bﬁ%b @ﬁt/rﬁ’cfh%ﬁ@spﬁocﬁé:’ foFerd 4 ASE4Y | értc%r bﬁosgt%glrektgﬁgg @{PDEQ{ activity is

rfr%eﬁ\ agﬁ/ggé H‘S‘g?‘gm n COMPFISAS énelﬂﬁg(eq\g%rgacjtlv %Hng, of a PDEA4 inhibitor and a PDE5S
iphibitopwildth erstrescadieally a¢deDEBy caddri vity is detrinmental,
mhich met hod conprises m xing an effective anmount of a
m %h nhlbtﬁor apd 3 PDES inhibk1$r mﬁtﬂ a . i
PRATEERRTES DAY A RRBY Qi RbaTisreyigs! comRpsition femrising@p a fixed combi-
fﬁﬂ@n arefieeive amoyntofatRIXE4tinhibiorshed meftestive iagalint ofenRIXES ithibgtor, and op-
B phhfBcaScally Adc¥Rshic@iki - nation an effective
anmount of a PDE4 inhibitor and an effective anpunt of
a PDE5 inhibitor, and op- tionally a pharmaceutically
la eoeifrr agreet theipyentiqn relptas tarehiraacentgnb cdmplokitioni cawpising@s a fixed oral

doftibbiRH ah Qfféttidl HORGES PDEAhhBIRPRRSHN RV SRTRT of la ﬁ’gE@ﬁlhlbltor and
n an effective anobunt of

?95%}?“3{ n%habm?cglftm%p%cceﬁgag fFELY1 ve anount of a PDE5

inhibitor, and optionally a pharnmaceutically
I8 @ 6Rir akﬁeet tecBiRehh.relhtds t@@@h‘é\%o@ﬁ&eﬁmpbm)nlcw@@tnb @8a free combina-

t[oﬁ](astaﬁéﬁecﬁﬁaan%_ { F%ES? niwr‘ﬁé" ora 8@ na I on Corr%) }@?i c%g%gbecamer

3nd i) 151 etctiverpinoupiof ® RBES 'yh'b!mpﬁairqwmma r@i@rrmapetaeaﬂe ptcabthle carrier.
carrier and (b) an effective anmount of a PDES5

A oh
Ih gn&ttpe!rggp ct%?grege%{ h\peﬂfaon tl¥eréa%s pro?/ir ngrﬂtég gt Io a H .ﬂ?q%‘ﬂﬁ;%[cﬂ@%s.t.on com-

nr@'n@ﬁ%a/f g gorpttinationsan Qﬁ‘ﬁctlae ww@awmbut@@mbmmemm amount of a
RIIHSinHibito/S hritbpéhally £ pwémcbcmmy @éHebt@lEle ae\?neeffd‘r e lirbMBent of copn

a%mg%gg&lal%alﬁt)%%mnmls rom Ibr(())H g'l{tlF fhrgnlﬁﬁegf;t ﬁ%@gﬁ%ﬁﬁ F’VJmatOIde

%@@ﬁt%@ﬂh@e@arrler for the treatment of COPD, asthma
bronchiale, allergic bronchitis, chronic bronchitis

I Qlﬁo(ﬂw gsplaaqﬁe ln\feﬁt oln l#éléetés tg %%rﬂlrsé (tJfI asdharrmggé'lurtrlggl composutlon comprising as a
free combination (a) an effective amount of a PDE4 inhibitor and optionally a pharmaceutically ac-

ceptable carrier and (b) an effective amount of a PDES5 inhibitor and optionally a pharmaceutically



arthritis or enphysema. |In another aspect the

invention relates to the use of a pharmaceutica
woaopaesfron conprising as a free conbi nati onPCREPAW4/050869

effective anount of a PDE4 inhibitor and optionally a

pharmaceutically ac- ceptable carrier and (b) an

ef fective anount of a PDE5 inhibitor and optionally a

phar maceutical ly WO 2004/ 103407 PCT/ EP2004/ 050869 7

acceptable carrier for the treanent of COPD, asthma

bronchi al e, aIIergic bronchitis, chronic bronchitis,

chro t i lure, hrltls r heumat oi de

g(i,c?[ﬁtgl?l? ?aérleéfo E\ﬁ%ﬁ?}@%lﬁﬁf C S8ima é_re@nlely allergic bronchitis, chronic bronchitis,
FroTidRr20BI ) BEBAS, rh&mabelk aithrigdordmpleyséngd. i on of t he

i nvention The conbi nation therapy, which is the

subj ect matter of present invention, conprises

adm nistering a PDE4 inhibitor with a PDE5 inhibitor
to prevent the onset of a disease in which

phosphodi esterase 4 (PDE4) and/or phosphodi esterase 5
(PDE5) activity is detrinental. The invention thus
relates to the conbi ned use of a PDE4 inhibitor and a
PDE5 inhibitor in preventing the synptons of, or
treating a disease in which phosphodi esterase 4 (PDE4)
and/ or phosphodi - esterase 5 (PDE5) activity is
detrimental. The PDE4 inhibitors useful in this

i nvention may be any conpound that is known to inhibit
the PDE4 enzynme or which is discovered to act as a
PDE4 i nhibitor, and which is only or essentially only
a PDE4 inhibitor, not conpounds which inhibit to a
degree of exhibiting a therapeutic effect other
menbers of the PDE famly as well as PDE4. One group
of PDE4 inhibitors that may be usefully enployed in
the present invention [hereinafter re- ferred to as
"SELECTED PDE4 | NHI BI TORs'] include a conmpound of
formula (1) RO P NNN R30 R2ZRL in which RL and
R2 are both hydrogen or together forman additiona
bond, WO 2004/ 103407 PCT/ EP2004/ 050869 9 R3
represents a benzene derivative of fornmula (a) or (b)
R4 R6



R5 (a) O(b) R7T RB wherein R4 is 1-4C al koxy or
1-4C-al koxy which is conpletely or predom nantly
weubsiiotsoted by fluorine, R5 is 1-8C al koxy, PCT/EP2004/050869

3- 7C- cycl oal koxy, 3-7C-cycl oal kyl met hoxy, or

1-4C-al koxy which is com pletely or predom nantly

substituted by fluorine, R6 is 1-4C al koxy,

3-5C- cycl oal koxy, 3-5C-cycl oal kyl met hoxy, or

1-4C-al koxy which is com pletgly or predom nantly

substituted by fluorine, R7 is 1-4C-alkyl and R8 is
drogen or, 1- |, or wherein R7 and R8 together

ngaﬁ‘?ﬂig‘*eﬁc’fpﬁ'ﬂﬂg 8H“’6¥"°t"he two carbon atorrs to whi ch

they are bonded, form a spiro-linked 5-, 6-

i’ner@maﬁat%q RN, %fbﬁ RARe §ubfé&’ma9911df 9.@94"& M\ﬁ E&fﬁén&b%&dadmﬁ.stemg a

9& ﬁiﬁlt ra %Ql%us %%@Eff%%}ithe o?sei_g)arﬂsg?sg)uzwp@_rgphosphodlesterase 4
(POE®) drd By phogihGlliestdbhé?)5'(RDES) activityCeiagtrimérdD) - R15, Het aryl
Aryll orAryl 2-(1-4C)-al kyI RIOis 1-4C- al kyl,

I am noq ht hal i -N(R16) R17 Pphen
'ﬁwéwﬁptlog Jb‘g{%'%t e eﬁgmmag us%gf@/P&E4M@|tormg_a DES in |b|tor in preventing
thsyRIpEINRIGT, or tréRiify & diseabl R1GIcRRMspidligsterasdl4 dRDEA) dadlor phosphodi-

B POED Qb hy id adtmétdty! . phenyl, pyridyl, _
4-et hyl - pi perazin-2,3-dion-1-yl or -NRL6)RLl7, R14 is

-N(R16) R17, R15 is -N(R16)R17, phenyl, phenyl
Belitinhibiers bsefuRih8hisingddniion riklyPeanyl¢ampoiriiGhat i&Rnown to inhibit the PDE4
&Q&Mé el FIerA ?@Jel%@?&%é@éﬁﬁ@@mhu&gr Bhd \ﬁhné}ﬂgoﬁ? o res@hfally only a PDE4

dent
D S S5t 30 € ol PR ool e ier members o
tbh@'ﬁ@!é\ﬂ!;‘ﬂ@ﬁs\t/@"té*@ﬂ”@&by R18 and/or R19 and/or R20, or
R16 and R17 together and with inclusion of the

G o o o B iy by bRl St s e i g rerinatr o
feraslds ah \PEHER D Piet- INGIBITORE] friclude aszanpplmorqf fogmudd (19 or mul a

(c) -NN-R21 wherein R21 is pyrid-4-yl,

pyrid-4-ylmethyl, 1-4C- al kyl -di net hyl am no,

di met hyl am nocar bonyl net hyl , R9
/
N
N—N
r3—( o
U
R2 R1
in which

R1 and R2 are both hydrogen or together form an additional bond,



N- et hyl - pi peri di n-4-yl, 4-norpholino-ethyl or

tetrahydrofuran-2-ylnethyl, R18 is hal ogen, nitro,
woyenap3oar boxyl , 1-4C-al kyl, trifluoronethyl, PCT/EP2004/050869

1- 4C- al koxy, 1-4C-al koxycarbonyl, am no, nono-or

di - 1- 4C al kyl am no, am nocar bonyl ,

1-4C- al kyl car bonyl am no or nono-or di-

1- 4C- al kyl am nocar bonyl, R19 is hal ogen, anmino, nitro,

1-4C-al kyl or 1-4C-al koxy, R20 is halogen, Hetaryl is

pyrirridin 2-yl, thieno- [2 3 d] pyri m di n-4-yl,

-methyl -1 Hp razolo# r|md|n4yl thla-

§%I ylepP e?efﬁtsoaalieﬂF%PF dgyjva VﬁPéfﬁV'P”'a @1 is pyridyl, phenyl

or phenyl substituted by R18 and/or R19, Aryl2 is

pyridyl, phenyl, phenyl substituted by R18 and/or R19,

2- 0x0- 2H chronen-7-yl or 4-(1, 2, 3-

t hi adi azol -4-yl)phenyl, n is an integer from1 to 4,

mis an integer from 4, .or a pharng

accept abl e salt oR4a tre—t her eoR6o

phar maceutical |y accepyable salt of the

1-4CG- A kyl is a strajght-cligyn or branche

radi cal having 1 to ¥ carbon atoms. ExaM

butyl, isobutyl, sec-butyl, tert-butyl,p

i sopropyl, ethyl and nethyl radi cals. 1- A koxy is a

radi cal which, in addition to the oxygen R& om

contains a straight-chain or branched alkyl radical

Retsing 1 to 4 carbon atons. Al koxy radicals havi ng 1

to 4_carbagn atons nmentioned jn thi

cont B 1APelkopgyr 1e”s‘8a’f}’}$fqéwh'¥f}1%°wﬂ%%9°r preéaramraslxyubsmuted by fluorine,

sec- R cba&;b-alltoar B-7bteydoajkoxypB-BR@xfqalkyrehpxy0 pro4GC-alkdxin @kiyh is com-

and &IFQPWeJoﬁmaﬁtﬁlsﬁbstlﬂjt‘eggyfﬁloh&?(y i's a radical which,

in |t| n to nt ai ns

str alg Fﬁ'ﬁ%" %?’SW‘"QQ‘H’% §1°Waﬂﬁylﬁlﬂh8’8'l orix{3-3fkpxy whigh is com-
8 caﬂéjejmoralfemmmamyrswsytumadyﬂlwhme having | to 8 carbon
atow.Mmgthwpéﬁdbe nmentioned in this context are, for

exa e oc heptyl oxy, isoheptyl oxy
:@{'WY({E K0 o X(% ali‘(’Xhexyl oxy, isohexyl oxy
(4 mEwheeipent yl oxy), neohexyl oxy (3, 3-di et hyl but oxy),

pentwyt :Q'P@)RB tb RHREAHAIR AU H¥A &%%&%Mgtoms to which they are bonded, form
PCT/ EPZO

O 69 but
(5, R Por B e B ek P b s SEAH ) oo o
t er tsulpberadop.  propoxy, i sopropoxy, ethoxy and methoxy
radig aus-andr %WRH@XS((OM(CHD -R 1, QOAPI-S{TB-81201c(0)R13, -CﬁO) (CH.),-R14,

Phe RSB0y ks 0RH WA abagkipay, > o exam €

RHY fip ﬂré@@@,ﬂvlh@stlmethvlhremqnaehtaaht\ﬁ 1vf, FN(B ©B1 1 obepylanpheny| substituted by R18
par tdangdtRT9,t he 1,1,2,2-tetrafl uoroet hoxy, the

roet hoxy the trifluoronmethoxy and the
%11flluor(Hm§|kﬁlgxy radi - cal, of which the
B1% |igdHBHBRHoxy radical is preferred. "Predominantly"
RTB tlmﬁc%ikplrﬁ%fokﬁﬁrbﬁmmﬂciamﬂt phef pPridyN28thAdiderRh- 2t3bcﬁbn -1-ylor
hydrgg@I Lons of the 1-4C-al koxy group are repl aced
b¥ f r ne at ons.
R14 is-N(R16)R17,

R15 is -N(R16)R17, phenyl, phenyl substituted by R18 and/or R19 and/or R20,




3-7C- Cycl oal koxy stands for cycl opropyl oxy,

cycl obut yl oxy, cycl opentyl oxy, cycl ohexyl oxy or cycl o-
woepiony, of which cycl opropyl oxy, cycl obutyPoxgErand050869

cycl opentyl oxy are preferred. 3-7C- Cycl oal kyl met hoxy

stands for cycl opropyl net hoxy, cycl obutyl nethoxy,

cycl opentyl net hoxy, cy- cl ohexyl net hoxy or

cycl ohept yl met hoxy, of which cycl opropyl net hoxy,

cycl obut yl net hoxy and cycl o- p#Entyl met hoxy are

preferred. 3-5C Cycl oal koxy stands for cycl opropyl oxy,

Gt ey RO 2Bt SR B TG B S el 7C-cvcoaty

cyc!| nethylydhemt braorgnybsulistityted hyid A egd/oret1B@arg/or R26adr &g € and R17 together

W' t hérfa wlith ‘fhcﬁ'i&@r%f% itfo &rhzﬁorﬁ Eoetﬁﬁcﬂtthéy@V%HéﬁnfanZa g morpgohnyl- 1-pyr-
i ro-|

ont Iorln
or Tl Y iaﬁz@h%%af?wsm aRP ST e offormla (0
interrupted by an oxygen or sul- phur atom may be
nmenti oned the cycl opentane, cycl ohexane, cycl ohept ane,

tetrahydrofuran, tetrahy; opyran and the

t et rahydr ot hi ophen ”nﬁh e%ﬁoxycarbonyl is a
carbonyl group to whi e abovenenti oned
1-4C-al koxy radicals is nded anpl es are the
neth&%mﬁarbonyl [CHBCtCXC» ] and the et hoxycar bonyl

[ CH3 C& 4C- Al kyl car bonyl am no

r adi Ig%ﬁ IS Py -4fy6 Ipyl’éi)-(tawﬁetgyl 1f%a"ff¥t’@fﬂﬁf6w?m'ﬁ?ndmthy aminocarbonylmethyl,

[ C3HT-@EebyMibefidinAgl, tHHrerpholime-ethyll oa teralty droaugdnezayimethyl,

h%&%@d@'ﬁl‘ r]|tro M&HQ car‘BBxypH 4€13 aﬂiﬁrtﬁht}&gn@m P‘P 4&%‘3&)? AC- alkoxycarbonyl,

contain 1n additian ogen one
of tHENo, ARBY e P&'t%'amtommwww s ey grieh figepno-or -
ar e t-#ealdylaniineb@bahykyl am no radi cals, especially the

ﬂtgmet RAbGRAT no, hilts, 1d4ce5|tw$rammowd the
%#d r%g¥1antno radi cal”. Mono- o
18 332 kylantnocarbonyl radlcals contain in
Helaiykis mymmidin-2-y ehieraor[8 Srujdyringidiowy!, d mesthof-1H-grazolo-[3,4-d]pyrimidin-4-yl, thia- -
abowﬁwpnﬁ&gag%rmgmg or di-1-4C- al kyl am no radicals.

are the VO 2004/ 103407
’E@?‘ng @62‘%%8” “V?ﬁtbﬁlﬂ‘é‘twg‘ﬁgat‘?{%’ RION- di net hyl -, the
N8t inpyridyl, pheyl, Ihenybgstitytedtbly R 18land/ atiRd 8 Hyéxo-2Hrutiromae 7-yl or 4-(1,2,3-

N—|3ﬁg&gﬁyhgﬁha@¢ carbonyl radical. Salts enconpassed

A |e y gharnaceutlcally accept abl e salts”
?efe? TB WﬁﬁoP salts of the ~conpounds which are

genes an inigggifiepdrted. by reacting a free base with a

&4 phafaBeudEAR BéEptaie $RQF JRIKiGe tharebiChr arphétmaée%ﬁtﬁw d2€bptdBR salt of the
%gld with a suitable organic or inorganic base.

ticular nention may be nmade of the
pharmaceutically acceptabl e i norganic and organic

ﬂﬁ@ﬂﬁ(yl%@é’c?@f bhath ohlﬁﬁ:%hemall@h@ﬁlfﬂiﬁyvmg-ﬁhgﬁ%arb&Hét&rﬁQo beampnes are the
articul )

. o e, B o 0 BB elend B iss o o o,
hydrochl ori c acid, hydrobrontc aci d, phosphoric acid,
nud:wksxya@é Fhdica udhch ruh §ddﬁ|6|h @, theadi(?deln GioA; béhtains® dirbibR-cRdin 6# branched
%iygr&lglﬁ@gavm@ct q c r r) @?xa( r%iécala hagra& VP 4é:ar£8n %toms which may be
entibresidan thwpntext a@cfpﬁexamp éhQ:bUMV,dsobtht@wr sec-batoky terttimatioxyc propoxy,

@&dr&boxyf BBy afid MeihBxy rédikai Ni ¢ aci d, oxalic acid,
tartaric acid, enbonic acid, stearic acid,

tquenesquonlc aci d, nethanesulfonlc acid or
1-8GrMtexysis/a radigalhich.dih addisien i@ thetdxegen @logts contains a straight-chain or branched

alkyl radical having 1 to 8 carbon atoms. Alkoxy radicals having 1 to 8 carbon atoms which may be
mentioned in this context are, for example, the octyloxy, heptyloxy, isoheptyloxy (5-methylhexyloxy),
hexyloxy, isohexyloxy (4-methylpentyloxy), neohexyloxy (3,3-dimethylbutoxy), pentyloxy, isopentyloxy



bei ng enployed in salt preparation - depending on
whether it is a nono- or pol ybasic acid and depen-
wdi2og/10s40nhi ch salt is desired - in an equi nol RCT/EP2004/050869
quantitative ratio or one differing therefrom As
exanples of salts with bases are nentioned the
[ithium sodium potassium calcium alum nium
magnesi um titani um anmoni um neglum ne or
guani dinium salts, here, too, tthe bases being em
pl oyed in salt preparation in an equi nol ar
gﬂgntltatlve rati o ?r one differing therefrom
EPRUEEY: 19RENDHRE %&?'W@‘BV'%‘?%&R@%V AIPQUIPHesec- b“t°xy’ tort- -butoxy,
plopmwEsRupdyadthoxy antreghabragicslal t s menti oned can al so
be present, for exanple, in the formof their
rmaceutically acceptable sol vates, i articular in
PAE e rathign FRETFI R Pieferuineribppubetiies pidunie g-foBP AR, e
ABi38B-mentafluoroppapornibh asiiwesk thory thed &, Zatribuemetnaxycnd in particular the
f1 9 Z@Et%ﬂ&&aethdxﬁ thé’!‘i @tﬁﬂﬂoe@ﬁﬁ& e tﬁﬂg&'@hgtﬁéxy aRd ik @fluoromethoxy radi-

f’ rqfdﬁ{&‘ g n@%)" l&ronea&oxy Iﬁg gﬁ!@re g)'edBnZ‘ll(\gl}et Yy ggtrhlf%%rt\rie\ét%n (r)rreans that
whertgnmalRdf theshydirod€d- aldriooi he 1- 4Q5alkosy drovCara Fdplazad, by filRGine stoms.
1- 2C-al koxy, WD 2004/103407 PCT/ EP2004/ 050869 13 R7

5‘% g‘fytﬁlh%f@iaqd R?S)'I v h dr o )Wf'?ﬁig’jolﬁi ﬁi‘ﬂ%gnﬂ@gélymohexyloxy or cyclo-
p@)%ﬂloswhlﬁhwdpgrbpylom ycvc.iobotvloxy/any b@lo()éntﬂ@y)aed [kgfér[edR]_O
is 1-4Cal kyl, 5-di net hyl am nonapht hal i n-1-yl, phenyl

g [78 %&%%@Wﬁw&} ét%_nliljta% g}{%ﬁopyﬁrbquxaﬁyclobu%/lme%oxy cyclopentylmethoxy cy-
qlomxwethw pesyaizheptyimednody, ohwtichydyclepropylniighias FRlbButyliRgHoxNysind cyclo-
pMﬁﬂ@ﬂo‘%}gre Rigreis - N(R16) R17, phenyl or phenyl

substi tut ed by R18 and/or R19 and/or R20, R16 and R17

are i ndependent from each ot her hydrogen, 1-4C-alkyl,
pe1§ytloadroxystend for syslosropylexy eviclpputyloR] gndeaydprentyR® and/ or

R20, or Rl 6 and R17 t oget her and mﬁth i ncl usi on of

%Ig;g dl%l%]r Qs r]] XY § %nds 90r c;%grog;rlm%ﬁ& 3 O ?buBleeghok)f ar}docly?lr(tﬂegtylmethoxy
c

Halogen within the meaning of the present invention is bromine, chlorine or fluorine.

As spiro-linked 5-, 6- or 7-membered hydrocarbon rings, optionally interrupted by an oxygen or sul-
phur atom, may be mentioned the cyclopentane, cyclohexane, cycloheptane, tetrahydrofuran, tetrahy-
dropyran and the tetrahydrothiophen ring.

1-4C-Alkoxycarbonyl is a carbonyl group to which one of the abovementioned 1-4C-alkoxy radicals is
bonded. Examples are the methoxycarbonyl [CH3O-C(O)-] and the ethoxycarbonyl [CH;CH,0-C(QO)-]
radical.

An 1-4C-Alkylcarbonylamino radical is, for example, the propionylamino [C3H,C(O)NH-] and the ace-
tylamino radical [CH3C(O)NH-].

Mono- or Di-1-4C-alkylamino radicals contain in addition to the nitrogen atom, one or two of the
abovementioned 1-4C-alkyl radicals. Preferred are the di-1-4C-alkylamino radicals, especially the
dimethylamino, the diethylamino and the diisopropylamino radical.

Mono- or Di-1-4C-alkylaminocarbonyl radicals contain in addition to the carbonyl group one of the
abovementioned mono- or di-1-4C-alkylamino radicals. Examples which may be mentioned are the



-N-)N -R21 (c) wherein R21 is
di net hyl am no-1-4C-al kyl, R18 is hal ogen, nitro,
wa-24ddnab40yl or 1-4C- al koxycarbonyl, R19 is anPQUEPRD050869

is hal ogen, Hetaryl is pyrimdin-2-yl,
thieno-[2,3-d] pyrimdin-4-yl or

1- et hyl - 1H pyrazol o-[ 3, 4-d]pyrimdin-4-yl, Aryll is

phenyl or phenyl substituted by R18, Aryl2 is pyridyl,
phenyl , 2-0X0-2H-chronmen-7-yl 1

(123thiadiazo| 4-yl)phenyl, nis 1- or 2, mis 1
phar maceuti cal |y acceptable salt or

NF"&?JJ]YH g‘et'\H%P'éB#\y'o theN-piRwy Wﬁé‘eﬂh’?ﬂVE ara N Nadd?éwb?%fh% Ndsopgopylamino-
cdrbdnieadidant t er . SELECTED PDE4 | NHI Bl TORs, which are
preferred include a conmpound sel ected from
%4a8 8aR) - 4- (3, 4- Di et hoxyphenyl )-2-[1-(tol uene-4-sul fo
yqs)enwésrsp@yvmmth? Fej‘m ﬂar@ageutlgagy g@p?t%wtﬁ _refey to non-toxic salts of the
gdnipoadda ahich dre @aesrally prepared by reacting a free base with a suitable organic or inorganic

£c4<?o$ b? ?g)mné ﬂ{e:%cﬂ XR’: gts@%gl)é BE}QH@.{ l)r)m d%él%EEgé B&ﬁ&ﬁ?‘ap ln%RBX Irna\y be made

pI per a-tetrahy
ﬁ RhpImACe{ligal '6 |a‘cé:eptable inorganic and orgamc acids customarily used in pharmacy. Thase

éuﬁdﬂie &a R) paitic(ldr-watesytlbleanpleratetingeldbly Add abidifidh Zhitsliet duialx yixh as, for

g@ﬂ%'e) é@gﬁor ’agi gr{) @H.‘{;%E.@ p%ﬁ%aﬂ i%ildarﬁt §' c}f smﬁlﬂﬁc acnd acetic acid,

0X0-4

gtrlg am thﬂryﬂ?c&i er}ziglﬁ ﬁfnii] &I’ (4 QYCHOXZZFS‘PF?W)}?PIEFQP@BIP rputyric aCId sulfosalicylic
gdid, maleinyaoid Jamit acid)intali@adid] fumA@: 01 4Ucti6id 464, oxalic acid, tartaric acid, embonic

E&&T /slgg)l%(égﬂ/ t9§%§9fon|%tﬁf01do )r(nethanesulfomc acid or 1-hydroxy-2-naphthoic acid, the acids

E’C'ﬁ‘?ﬂ?ﬁyé‘? ' Séi‘ %/‘Fpar?é?maﬁ%?ﬁ%'n&ﬂy ﬂ@?ﬁhal it{s 2M9Pq- oupelvhasic agid and depen-

tied orawhjcirsalt is Aesipth+- imednaguimolar quastitative ratio or one differing therefrom.

As &)&aﬂlﬁ@s g@@s vﬂﬂ'\@gse% a@ rﬁér’ﬂ&?@d m&%ﬂwn) sé'd' U Botés'%luﬁr gakﬁﬁ‘n taﬁ:‘lmlnlum

trah

Qegr@&yr@,rtltanblm gmrtgmalﬂgzrﬁeglu%lrgé ol glﬁmﬁl?urulm saltsefmeré t(g:oatrhe %é%s being em-

Aeye( 4ecB|t BaPYratibn (rBandbaDmelahquayipidtisaatiy erlone Rifferihg tHerédpBa- t e
trahydro 1 H-pht hal azi n-2-yl ] - pi peridine-1- carboxylic

'S[“t‘qfJO %""é‘é@mﬁ e SOPRHRLSBL 5h BRI licgl Foseg aBlegalig entioned can
dtq leryebent. for apbie Hmiha firm oXheit hapigoeytically aeseptable solvates, in particular in

ﬁafohmsmhéuqqya@ieg tert-butylam de, _
(cis)-4-[4-(7-Methoxy-2, 2-di net hyl -2, 3-di hydr o- benzof u

ran-4-yi)-1-oxo-4a,5, 8,8a-tetrahydro-1 H
SELECTED PDE4 INHIBITORS, which are to be emphasized include a compound of formula (1), in

which
R1 and R2 together form an additional bond,
R3 represents a benzene derivative of formula (a) or (b)

R44©—f
(a)

R5 a

wherein
R4 is 1-4C-alkoxy,
R5is 1-4C-alkoxy,
R6 is 1-2C-alkoxy,



pht hal azi n- 2-yl ] - pi peri di ne-1-carboxylic acid
tert-butyl am de,
wWO02a3/18248) - 4- ( 3, 4- Di net hoxyphenyl ) - 2- [ 1- ( 5- di mecChEP2a00#1050869
o- napht hal ene- 1-sul fonyl ) - pi peridi n-4-yl]- 4a, 5, 8,
8a-tetra hydro-2H pht hal azi n-1 - one,
(4aS, 8aR) - 4- ( 3, 4- Di net hoxyphenyl )-2-[1
-(4-nitro-phenyl)-piperidin-4-yl]-4a,5,8,8a-tetrahydro
-2H pht hal azi n- 1- one, 13
(4aS 8aR) - 4- (3, 4- Di net hoxyphenyl ) - 2- (|
yridi n-4-yl net hyl - pi peridin-4-yl)-4a,5, 8, 8a-tetrahyd
ro ZW'S [y @dzi n- 1- one,
(4a8283|aﬁ§)drdgen@3 4- Di met hoxyphenyl )-2-[1
I;&éa ”3& ?E@ aikgfs{b)cﬂﬁ@oc?(%)‘)l?f_?,lﬁ”ogé)r(bﬂ Nrfy; Yoo 48e03:rA 5 8%t tanyt1 or
(4a8‘\r§§ﬂ% 5(1 [ 2- (4- Ami no- 3, 5-di chl or o- phenyl ) - 2- oxo-
Bihyis J-4Qiafkelr $-dimathdlaryingnedhtiain4-yt pednpiex prenitemhstijuted 42 R18,
§13a§1t4§1afk Wk RabbhyP iy %} ZhyPayt 491-piperazin-2,3-dion-1-
9 rhyoxny:a )‘P g k?l, é;@q_y}, rzrleoétﬂﬁ/ly;rlge:[azm 2,3-dion-1-yl or
I—I-pyPl ’3 4-d] pyrl m di n-4-yl)-pi peridin-4-yl]-4a,5,
BiBas tNéR1QRENydr o- 2H napht hal en- 1- one,

k@sﬁx Q\RIE%)FQW( ﬁTef]iyl Ql' ﬁ'ﬂ:éhﬁ Qeft}éﬂ[}@@w & f% ﬁ/%r Ig{y a%gfa I%ZO ahy-

I per I d
%}GO'J gﬁj H?HHF%FZ‘F?{X ffora ﬁ%Ch other hydrogen -4C- alkyl' phenyl or phenyl substltuted by
( 4a3?18aﬂ§i/9réﬂ1(93!nd(9m2@ed)rfmﬁypm&ngetr%f grib-vp iricluisich 6F-t2-njttogen atom to

B T

- (2- ox0-2H chronmen- 7-vyl )-pi peridin-4-yl]-4a,5,8,
8a-te- trahydro-2H phthd azi N+R2A€,

(4aS, 8aR) - 4- (3, 4- Di met hoxyphényl )-2-[ |

- (2- mor phol i n- 4-yl - 2- oxo- et hyl ) - p(‘ﬁerldm 4-yl]-4a,5,8
, 8a-tetra- hydro-2H pht hal azi n-1- one,

(4a$.:h%ﬁgli) 4- (3, 4- Di met hoxyphenyl ) - 2-( 1- phenet hyl - pi per

i di 5.8 t rahydr o- 2H pht hal azi n- 1- one,
é 2223 %é%%ﬁydém}f) b§§ %q’xyphenyl )-2-[1- (norpholine-4-ca
@onﬁ/'Pa)OGSF péei tiftralgyl of 1-4Galkay@rbogyl- t et r ahydr o-

Ri¢- phétiad, azi n-1 - one,

4- (3, 4- Di met hoxyphenyl ) -2-(1-pyridin-3-yl net
é]{/bﬁ%ﬁa%?ral 'di n-4-yl)-4a,5, 8, 8a-tetrahydro-2H
I—Flfﬁqry{éﬁ p&ygmlﬁmi&){b iieno-[2,3- d]pyrlmldln -4-yl or 1-methyl-1H-pyrazolo-[3,4-d]pyrimidin-4-yl,

ArfiaSs i)l odphedd SunBhitaed Byoag; phenyl ) - 2- (1- pyri di n- 2-yl me

'ﬂtx lHSa Szﬁ rﬁ’lh%ygﬁle‘g"é/%‘“ﬁ%ﬂ‘/ 1@@4%9t2%’tcfﬁ"ﬁ%[)‘8&'fp6%'@’é69 15

’(4a§§'8%ﬂ@) 4- (3, 4- Di et hoxyphenyl ) - 2-[ 1- (2- nor phol i n-4-y
th- etihasray| ) - pi peridin-4-yl]-4a, 5,8,8a-tetrahy-

dz%'@ggrgl‘ %;MK%W %Eé{)qblsll Stgﬁg';( ayl\rlJ g%eytpiretg or eipr{agniciutww 3C?TBE3HI§ salt of the

#fri no- et hyl ) - pi perazi n-1-yl ] - et hanoyl }-pi peri -

SELECTED PDE4 INHIBITORSs, which are preferred include a compound selected from
(4aS,8aR)-4-(3,4-Diethoxyphenyl)-2-[1-(toluene-4-sulfonyl)-piperidin-4-yl]-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(4a8S,8aR)-4-(3,4-Diethoxyphenyl)-2-(1-methanesulfonyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(4aS,8aR)-2-(1-Acetyl-piperidin-4-yl)-4-(3,4-diethoxyphenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-
one,
5-{4-{(4aS,8aR)-4-(3,4-Diethoxy-phenyl)-1-o0xo-4a,5,8,8a-tetrahydro-1H-phthalazin-2:yl]-piperidin-1-
yl}-56-oxo-pentanoic acid,



di n-4-yl)-4a,5, 8, 8a-tetrahydro-2H pht hal azi n- 1- one,
2-{4-[ (4aS, 8aR) - 4- (3, 4-Di net hoxyphenyl)-1
wWoan143405, 8, 8a-t et rahydro-1 PCT/EP2004/050869
H pht hal azi n-2-yl ] - pi peridin- 1-
yl }-N-i sopropyl -acet am de,
(4aS, 8aR) - 4- (3, 4- D met hoxyphenyl ) -2-[1-(4-1, 2, 3-t hi adi
azol - 4-yl -benzyl ) -pi peridin-4-yl]-4a,5,8,8a-tetra-
hydr o- 2H pht hal azi n- 1- one, 14
1- (1-{4-[ (4aS, 8aR) - 4- (3 4- Dirrethoxyphenyl) 1- oxo- 4a,
?4 l§ {setra dro-1 pht hal azi n- peridi n-
BRI e Xyph&m@rwrﬁ BYery mﬁ@a@v P'H?Vtﬁiﬁ’e“ -yl]-4a,5,8,8a-tetrahydro-
2H-pRthldzi]-(-d=S, 8aR) - 4- ( 3, 4- Di met hoxy- phenyl ) - 1- oxo-4a, 5

43f(4§§aéﬁ?f4f(@ﬁ‘b%§r8x§bhé'ky9htotl@il@gh B5- %irﬁ(ﬂyﬁroplll-lpp%maghn-‘?—yl |-piperidine-1-
anoyl am no) - benzoi ¢ aci

%af%/zl‘b'ﬁa&'ﬂ "8%' RS 3 4- Di et hoxyphenyl )-1-oxo0-4a,5, 8, 8

Arl(ta8, 3y 3, 6-Dibthieikyphériy bl 1a0z0-#a, 2.8 §a-fetraliyperiHeihihalazin-2-yl]-piperidine-1-

ye{rgoxgg%,am,g@,amgg a pharmaceutically acceptable salt

t hereof or a pharnaceutical | accept abl e
Ll S ST DimiogPhe Sy el P BB P NG RO ARG iperidine-1-
eareoxpizratii tutHmtylaynider ef erred i ncl ude a conpound sel ect ed

crs§lm[4 (7-Methoxy-2 2-d|methyl 2, 3 dlhydro benzof ran-4-kll?|_1-ro)>)(/or 4a., %?aﬁtegah))/lfiro-1 H-

1’&%4"%@\] pif’eé) h%"b%‘yhcgc'g%n{b@g@ Ydr 0- 2H pht ha-
(4a§,|8aR)5|4-(@|4d3|methoxyphenyl)-2-[1 -(5-dimethylamino- naphthalene—1-sulfonyl)-piperidin-4-y|]-

4e4§§8§%8&hy6ro(23| ﬂ\fhgaﬁﬁ-tﬂbﬂé(y phenyl) 2-(1-pyridin-2-ylme

%"ﬁ% ﬁﬂ]% r I %ﬂ%(y%fzwﬁ)zl ((Ql_-algo phen% [glgerl]'l%lﬂ—ll yl]—4|a:1|-5 8,8a-tetrahydro-2H-
PhiiRyazif- 1((8194 Di mret hoxyphenyl ) - 1- oxo- 4a, 5, 8, 8a-t et rahydr
@ad, 85I|?)ph(t3 hﬁﬂuﬁ&hd}f/ﬁleﬁyh)lz—@ Lppﬁif rl- ﬂ&lﬁ!eﬂ\yl ppbddi r@g 9; @é% gga-te%hydro 2H-

y acceptable salt or a

ar qaceut i cal
'?Wgﬁlaégf TP a pharmaceutically acceptable sal t of t he
(48 BeR)-4-(FH Pimeteqrarhanyled( 1 dhorpimdineSELARET AR ipiDEI-4-yl]-4a,5,8,8a-tetrahydro-
diNphtRlIERsores Wel | as their use as phosphodi esterase

i t.or descri bed i 02/ 064584. i
KPR R i RRY PP TndPori Bt timpoy-pheny)-
+np8.83tetiatverot?Hehipplegiefiong.nvent i on i ncl ude a conpound
56, 2o thotypRdmyl)-2-[1 -(1-methyl-1H- pyrazolo[3 4-d]pyrimidin-4-yl)-piperidin ﬁ-YI]-4% ,5,8,8a-te-
Xy

thgrb%q‘u qﬁnﬁ%"qﬁ?{‘“ d-4-yl)- cycl opentyl oxy- 4- met

TLAM LAST] and its salts; the
Yo pr) (B, 6@'Wh%mh§nxboﬁ1ﬁm{2aﬁ|@wmnpﬂhérplnermﬁ-ylbftd §,8/8a-tetrahy-
@ceaphidbhg-sahd s as well as their use as PDE4
dagé] FQ%? 5‘3?’%#“\%&5@%}? % @- -(1-p9rlrrtug]|r?-2-y tip%?léllr?-ttl-lyﬁqals B%aytgrglt'lydro -2H-phtha-
'S’-'T 3op&ycl opent yl oxy) - 4- met hoxybenzyl ] - 6- (et hyl ani no) -
@as, aamrmpyluraérhoﬂwhbm A [ReB 8RB RERT7-yimthll)-biR 8- 4- qdb% 8,8a-te-
tparhgé)rg?gé t%]azqu &l s conpound and its pharnaceutica

as well as their use as PDE4
@ﬁ%ﬁaﬁ)ﬁdﬁ ¢ q'r@,etwﬂ?@pr@@é’dh(%mwn@lmﬁwle? -pratethybraiperstin:-eyik-4a,5,8,8a-tetra-

el aHe@itHaRAn M@AS/ 00516 WO 2004/ 103407
(P g éeﬁf %QQ ﬁ’ %%Qpher%l'yﬁ-z-ﬁ -phenethyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-
1-one,
(4aS,8aR)-4-(3,4-Diethoxyphenyl)-2-{1-(morpholine-4-carbonyl)-piperidin-4-yl]-4a,5,8,8a-tetrahydro-
2H-phthalazin-1-one,
(4aS,8aR)-4-(3,4-Dimethoxyphenyl)-2-(1-pyridin-3-ylmethyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(4aS,8aR)-4-(3,4-Dimethoxy-phenyl)-2-(1-pyridin-2-ylmethyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,



N-[ 9- net hyl - 4- oxo- 1- phenyl -3, 4, 6, 7-t et rahydr opyrrol o[ 3

,2,1-jK][1, 4] benzo-di azepi n-3(R) -yl ] pyri di ne-
wo-20ririopan de [ Research Code: Cl-1018]; the PCT/EP2004/050869

preparation of this conpound and its pharnmaceuti -

cally acceptable salts as well as their use as PDE4

inhibitors is disclosed in the international pat- ent

appl i cati on W96/ 11690.

3, 7-di hydr o- 3- (4- chl or ophenyl )45l- propyl -1 H puri ne- 2, 6-

di one [I NN ARCFYLLINE] the preparation of this

conpound and p arnaceutlcally acceptable salts as

wiap Bkt Pﬁeﬁ"?*h%@tea\g) P ORI A5G0y PiRrginr e 5spa-tetrahy-

wbeHﬁmﬂapaancpatent appllcatlon EP0435811.

N’aé%aﬁ) 41{3 |&ﬁ(9( éteﬁ%{i -ALBY, Z{Q b d%&tﬁfa&%ofettt&gbgprgﬂﬁf etﬁar%yl}-plperl—

oXY- oxoacet
éﬂé‘é") 4ﬂ\ﬁt§18féet?§ﬂ°'2 halaziisls9%t i on of this compound
a1t (4aSBaR e araDienthbxyphdny)-&-0xef 5,8, Sk eahydib i B-patatasih-b-yiiperidin-1-

VNRiidoprdgiadstaniidE4 i nhibitors is disclosed in the
kf%g @ﬂgﬁonal at ent ﬂg lication W98/09946

AT Bypheaythe 4=l 7.3 nipdiazph 4 benzyl-piaeridinofligd. 8. 8a-tetra-
hydyd-3H-fhthddlazimelledne3- yI ] - 2- oxoacet ami de [Resear ch Code:

"I\m43[@a§§§d) 4-(8 Q%lr%tﬁ&%r@w)olrb)@Aa%%'Sﬁ t&r% ptﬂﬁgaztn 2yi]-piperidin-
ceu acceptable salts as vve
¥'2mﬁn@ ’M?ﬁs;'ﬂ hPi'Fﬁ{ Fipe3rdongi scl osed in the
141@ @rl{4ad Bariai(3 gatireethoxppipdnyil: dbxada 5@%@&9@46—1 H-phthalazin-2-yl]-piperidin-
1§k aag%glaamén{eﬂzcmeécmwréér( 1S, 28 4R) nor bor nyl oxy] p

gﬁg%%$ done [1NN:

ﬁ?f‘bﬂf" 4B SYRREIE TR 43&08 ?%‘5“6&5%{? ﬁﬁ@@tﬂ@'%fa?wmpendm -1-
deaeppmidsl e salts as well as their use as PDE4
b phRinteREicAl a&bﬁ&ﬂl@z?eﬁ%r 4R- &ﬁ@th@éfnm?gﬁﬂarﬂ%e%%lly acceptable salt of the
RB l'icati on EP03892
% {3 (cyclopentyloxy) 4- met hoxyphenyl ] -1, 3-di hydro-1, 3
- di oxo- 2Hi soi ndol e- 2- propanan de [ Re- search Code:

ﬁl@.{ﬂ@ ﬂ)]RDEh ht@-u BITERS [vikich @Fé ﬁaﬁucﬁlé}ty%re%@@ %ﬂ&’e é‘&ﬂwdo&rﬁj selected from
@gg 5%@ %ﬁ;( %%I(El:}g)p}-a éoynaplglg-? dé%f%?”aﬂ h éa% 8, 8a tetrahydro -2H-phtha-

hﬁﬁéﬁﬁatlonal patent appl i cation vm97/23457

RS, ba'rR)ﬂIS(G L foRdtRo I) 2-(1-pyridin-2- ylmethyl piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-
ﬁ“ dlchloro eny carbonyl) - ur ei dobenzo-furan-6-y
LI Rl M LAST] ; the preparation of this

%&ﬁﬂ@ﬁrﬂﬁ%ﬂr@ 4-Pigefhiapheny@ ok 4.5, § 8aetrdpdraliHephthalatis-2alspiperidin-1-
YWedcetami®, t heir use as PDE4 |nh|b|tors |s dlsclosed in

t he Euro a tion EPO731

Sy i ERR R B2 Ee B NBvud Prprobs Bireeprioqt aecipiah satof e
Bmylcarbox antdo]pyrldlne 1- oxi de [Research Code:

SCH 351591]; the preparation of this conmpound and its

% rréaﬁg%gﬁ.__oz %I% lnérltilx%léf%f FEE‘)I?@LIEIPE@F%%@ &/%F.%svﬁéigeusg%s }J#O%E)t{odiesterase
(PREES Rbibilopriafespribed mWaQRIee%,: i on  WDD0/ 26208;
ci s-4-cyano-4-[ 3- cyclopentyloxy 4- met hoxyphenyl ] cycl oh

Eﬁ%gn'%g ra'fp &5884%% h?orsatﬁétgna& egﬁ)éemépgyeg Waejmgseemlp\@a qnynclude a
%E@é%ﬁé@b@e%%mts as mell as their use as PDE4

4 nhy. wﬂ-&iétﬁorép%(m ﬁfiﬂ} %ﬁedtfbx}ﬁ-%e‘tﬂ&&ﬁy@ﬁh@ﬁﬁo@'ﬂm\l Bl AMLAST] and its

-t B PR RO CH B0 Rerur i shrmreslpaly seseristls ol g o o

pyrusé amPEJH intifitersdsdieptosed iNKie intgRERIDIN PatEBAPPlicetiomBIO02/42961

J t 3 -[ IEfdp@ﬁtyloxy -4 methoxybenzyl] 6- fethylamlno) -8-isopropyl-3H- punne [Res?arch Code:
v°1¥‘2

their use as PDE4 inhibitors is disclosed in the intemational patent application W095/00516

or onmet ho
the%¥epara¥"on o)f%us compoun and its pharmageutlcagly acceptable salts as well as



1- oxypyri d-4-yl)benzam de, the preparation of these

conpounds and their pharmaceutically ac- ceptable
weabdsoa®7wel | as their use as PDE4 inhi bit or SPCE/EP2004/050869

di sclosed in the international patent appli- cation

W95/ 01338 the conmpounds with the research codes

CDC- 998, 1C- 485, CC-1088 and KWi490 WO 2004/ 103407

PCT/ EP2004/ 050869 17 and t he pharmaceutically

acceptabl e salts of the above 16 sted conpounds. In

this second group of PDE4 i nhi bitors, Roflum | ast,

Rof'\“é f‘iﬁ Q@ ast and AWD-12-281 are

Dart Py -popt-pheny é#ﬁgdfetfamromw 2rinkIHi4lkenzo-diezepin3(R)-yllpyridine-

I n 4tdarboxanmideclResearsh Fage: Be1GAY the preparatiuh of Bicompoulst BWINtstpParmaceut-

I Nkl afccég%le RREs w@ﬁ‘gé’tﬂ&’r J3k ag"ﬁbﬁbmhlﬁlfoqé is Slgéfo% c? g tllieq?t?r%tional pat-

as a PDE I tor, IS on
onl%)t 3P 'ﬁﬁ:’%’ (#E%ﬁ 1A% or not conpounds V\,hl ch i nh| bit to
a8 @dglitedroed 4@hlhnobhehyl)’-\gprap)ﬂ—l1le¥p61}ﬂ%kﬂ;6 dlor@f[lfl\INOiROPiYhﬁNE] the ireparation
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the nmorning and one later in the day. O in another

%%ﬂl%ﬁé %ren%&@llﬂg%@rﬁﬂﬂ@r\t’tréfgrs ﬁ%{l&?r{n %H% gesqgthe ﬁ'lég)nol?gggﬁhe airways

ot her tw ce
%\M‘u 9o a‘f‘Qf iinfyea F’E’Bfﬁ‘ﬁﬁﬂ’f@ﬁt@méi'ﬁws%lFﬁ"ﬁt‘@tﬁ@P@%ﬂS in the airway epithe-
Idlnraedlbrlv;aswlatuajeadesto dypeplasiahe del ay in adm ni stering
the second conponent should not be such as to Iose the

ﬂ? ficjal B%{t %Eeutl c ef f,ect of the conbinatio

o €O earHiE o BERrEes o aifn BRI 8 POEAIbior and
RieFfinhiator axmsrtof a gperifid teatnsent regiderpintehduditeprodde a igmeficil afect from the
dDRtidn Y §RLd tﬂ&aﬁlﬁlﬁ&édepﬁ Chdnfh s‘frbﬁbn of RS thé?{gfaﬁ ents in coml:C)lnatlon typi-

i pventi.on cl ear refers to npoun
U IR PR "%CE“%S’("&F@F%§ecbttmed’eﬁ‘t9éﬁs‘iap¥rﬂ"8‘r"‘% poUsh Sayé OPIP)E%(S depending upon
the)bintliination seledted)o’Cambingrbiss| deheraltyosisee tpteaadéd takncompass the administration
Sertratd fHQr%peulh@ag%ﬁlrstab paH @%epaFétH 'Fﬂ?%%ta@ﬂ%g%h&ﬂa%}ﬁegglly and
msa j one eb erred exarrp es o lon O

%5}!4’9? il tB‘T’ F‘B‘? ingliops gf ppissenhipyeBidior are a
conbl nation of Sildenafil and Roflum | ast, a

C8mbh&Alsb 08 *QhbibicHeRRiH the AR inG ol B B8R4 invention is to be understood as

meaning that the individual components can be administered simultaneously (in the form of a combi-

nation medicament — “fixed combination”) or more or less simultaneously, or respectively in succes-
sion (from separate pack units — “free combination”; directly in succession or else altematively at a



a conbi nati on of Tadal afil and Roflum I ast, a
conbi nation of Tadalafil and G lomlast, a

woaoddapron of Vardenafil and Roflum | ast, an@CT/ER2004/050869
conmbi nation of Vardenafil and G lom | ast. Sinmnultaneous
adm ni stration can be effected by any appropriate
route and, preferably, is accom plished, for exanple,
by adm ni stering the therapeutic agents to the subject
in need thereof by the oral raqute, or the intravenous
route, or the intramuscular route, or by subcutaneous
i njection whereby the admnistration formhas a fixed
Ye!ﬂ'Yeé)’ Igrpe E’ﬁ%ﬁtef"ﬁ&r‘\éﬁé G¥amplea giertherangyticagent cpyd ke taken in the moming and
sieratbrtinihe days OamEnsthe tstanhiic) Bnedtherashiitidagehtrodlill B&itakéh once daily and the

@H&%éﬂv&ﬂ g{ is ﬁ%l%totog %a@ﬁﬁlldﬁlfd?al g&%herggﬁg aprﬁml?{eIeS (d\}eg in succes-

riate route, 1nc
f'?ﬁ th@rdﬁ\ay P@HW@@‘G"HSHP? %RF@?Pcﬁ?@P?f@m%gwd notRe Pienas élpsgrthe beneficial
therapeasic efteoicbf thercerabinatibsor pt i on t hr ough nmucous nenbr ane
t i ssues. The therapeutic agents can be adm nister ed

the sane route or by different routes. For exanp

lrSl§t"‘hb‘5t Hpraioed atpresgy dyentiop poversall exsphinaiensiobparieripr %‘é Prefe"ed as-
petttyiofhe Ireerdidn Basciitied héryin. Thos, presér evertidaeRag ref@s foiall Sémpounds men-
ﬁc’ﬁ@& %&Hgé gﬁg@mﬁ a IﬂfEﬁrﬁﬁont&r%ﬂ@b PR 5 f?\ﬂlbi?o(? laﬁc?tt)%ﬁ ible gcﬁwsequential

adm nj stere I ntravenous Or subcutaneous iIn .
Gambinatiqng.dn pPstioyiar. cerpRipatipns yhich mcfgj@ﬂfneatfon%qw%s RE‘%f?Ffﬁdr‘FéQdeﬁﬁ of a combi-
negiyn dfex RO inhibitoreane d POEaInhijmorirlee sequence in which the

thegr aé)@ti%‘n%ho%gﬁgﬁdénﬁif% er r eﬂﬂ"a&t ered is not narrowy

crit route of adm nistration

of *a mﬂpmamcﬁ&tdevaﬁl andiQiemilgetal route. I n anot her

pr ef &d&oﬂ{ﬂ)maﬁmb@ﬁécﬁﬁﬁlfand h@nuﬁ%m%{l i nhi bi tor adni nistered
by ,intravenous njection. In a further

combina on ad %EI gn ﬁ {,
enbodi BOER ?(ﬁ |"}5f'% or is adm ni stered by
i ntr mmbmn Ot)VarQletﬂ@tuaR@‘lumﬂast apecti on. Ot her routes

of « afnBingidn@t VRkerfi andtiRMiseNt enpl at ed, including
i ntranasal and transdermal routes, and by inhal ation.

The nost preferred route of adm nistration of a PDE5S
Fimbitepeeus radinipistratien canele effentadeby ahnappmptidie roufpraefl.erafeably, is accom-

ﬁi@mdﬂof@@hpk s a&%%tehﬁd‘th@ihter@betﬂéjﬁeﬂis% hé %Je*éyln need thereof by the oral

nqQus i nfusi on. or .i rther. enbo

e
A5 5 s B S AP 9 1o 25 By e S pdion wheroby he
qdminidviatiaprformhag d fikadiratiosf eagh thgrapeutic apanscul ar or
subcut aneous injection. Qher rout es of

I stration i nc| udj

are.als
i PR s e s S GRG0 5 sureBipol A ppigpeuto agent
cenéde elirsted b any appwegeate 108t l@ﬂudmebupm@trelm to, axabiotiied iintrevenous routes,
ﬁ@nﬁﬂéﬂld’ﬂ kiR R4 dlPdtt Bos¥ipli anﬁrMungmJE&fshﬁQ%r%@QMes TRe tmé}ﬁpeutlc
e N U N
@ggnfb phthe sambingfionmayibe adininisietsdtbip pralivh th anotPEEBampiéialfirst herapeutic agent

@F%Qf)ﬁ‘lblﬁﬂloh Qelddisy nhdy\be @Hrhﬁi@tteiea b} lﬁﬁa\@ﬁéﬂs of &BkRaned¥8njection while the
mnlts

erre
TRl o030 4ot B Mo Bk i sapprengp which e
ﬁ@ap%'m@ﬂen*g atecrdpinistasastis natpavemiyeritidas t he oral route. In
case of pharmaceutical conpositi ons whi ch are

Al Lo B Ao P a5 SRS St
r@bos'm@téa%%%EMN@mhr gslministesectipydntfayeriops infusierportinigstionp wradwther embodi-
Bt {He@d)EM fhhibli® istddininisten&d ﬂyhﬂl’éﬁ\ﬂﬁ:waf & sast8Rhsoud nfction. Other routes of
adrnlrpms?nyafe an ?es alsrge coht%r%{arlgtg{i mcﬁ’;dmg ln{ranaséi anJ1 transéﬂr)mrg foutes, and by inhalation.

The most preferred routé of administration of a PDE5 inhibitor is the oral route. In another preferred
embodiment the PDES5 inhibitor administered by intravenous infusion or injection. In a further embodi-



tion wth suitable pharmaceutical carrier, in the form

of tablets, coated tablets, capsules, caplets,
Wwen4giopns, suspensi ons, syrups or sol utions, POEEP2004/050869

t herapeutic agent content advantageously being

between 0.1 and 95% by wei ght and, by the appropriate

choice of the carrier, it being possible to achieve a

pharmaceutical admnistration formprecisely tail ored

to the therapeutic agent(s) am¥/ or to the desired

onset of action (e g. a sustained-release formor an

enteric person skilled in the art is

e, P&%E5<HH‘ biterds ftsias"l'%ef%# by{teamygqulas QrupqutappRygiiniaghien. Other routes of

admiddirat@raré asscootempbeted, dhghidap infrasasal agdlirdrabdr@alfréutes! & by inhalation.

desired pharnaceutical formulations. In addition to

solvents rmng agents, tablet excipients and
Brerpgransut %%‘é"t@b?fﬂ"t?mﬁ%fe@émﬁm@? gan heradminisiarrddiy ) variqhpof ingthods known
if tite agtxaithigb for anaty therapautiaadpicatiatis sthe prefenédroute BT ddgiirfistration for a fixed
%in&%@a Pbtﬁ’ﬁﬂf)lto? Q{drd wlﬁ'ﬂblt&r a%%&alx 'tﬁ/eQr?\/entlon IS the (():!'al route. The

lizers, col orant
%fﬁis?de’ Qg adipisysiratiop for g f’e%%’l'%%@&qf A ﬁ’QF“ '"@HW a'EH %P%E%mh'b'tor ac-
ahodiryge plesantievenfiorRothk orl loatst are descri bed in the
i nternational patent application V[DS/O70279 The
thera euti c agent(s) are dosed in an orde

of
B BRAEMRSE LR FRIROsitighs: yheh dr@ itaprier fa org a@r@n'sﬁﬁtwn &ne therapeutic
agentés) hiekernylated Sxgivelnesdichraénts dweortlingl toyirabasses roivh passe@hd familiar to the

6erﬂs%ntsnféﬁﬁ'ptﬁé“éﬂt q‘h@@\@r’&f)&;h@é{‘en@&é’é\hdl&&e@gssdwédnc\éﬁmlaéf ﬂr&gljaH}l]m combina-

rern respective

tt°ﬂ<¥”'tE 6‘H*B'P ﬁBQP”H%‘ﬁP‘PfF'sCPF 5 Indhe o™ ¢ fRblefsn eaigd dabletsy capsules, caplets,
g daiing sspengiortsesyrupsl ocseliitios nhatherdpantic Agehtentantradvantageously being

BeRmen 0f1 Al 85% by W@lél’ﬁ“éﬁf‘ t$|e Q%]procﬂlrk?tg r‘éﬁ@%ﬁghﬁ% carrler it belng possible to

%glleye a ﬁa&%clﬁutﬁﬂ aprﬁlnlts |o QHB gref‘.l?%w?l@r%ith@ Hmesgf)ﬁﬂpﬁaent(s and/or to
the dgsirguedngéttof adftion (eq. 3 susjared-rdasdiorm prasiteatiric fomef er abl y
by once daily adninistration In case of ora

d m m SstFléllg fn% ait is gam?ar oanhECEQSIs OF D';her Iei\plalélll't Erllo]/-v%ﬁge which carriers or ex-

qmnmaﬁ@ww@mm desirgd phaymécaritidal forpuigionpilpadditidn to-sdivenits) gel-forming
ayehts JaskA ek PidnBhNd Btﬁer%bhvlét&&hﬁiuﬁé be{?'rlels Qrkepossmle to use, for example anti-

44%61% SB%f?a"a% Ao SRR S Wi, b, ik Soorans o

PEO0sRiaOZangterPaTd ©EPRBEAY aF08EDg. cgdodpkitidsal azi n- 1- one or
2-{4-[ (4aS,

SR ralveade R o ORGSR e P R nalond st apgon
\a@m/@maaw dose is between 0.1 and 10 ng, preferably
between 0.5 and 2 ng. In case of oral adm nistration

o o AT 5092 . PFPLIL By R Prdie i e 1
e '@lym%'t#e thaiéhﬁzmwdﬂe' aCiROFPiitha thergmautic adeats aupumutuadiapdsifively influ-
GhO&HRaNnk Seinfélcdd#Rd ih%@ 9@ rdspivddbses HARDcdRbine® E@HiMERRbYOf 'th@ therapeutic
‘?8@9%%?? F&%% amdwghggg preferably by once dai

case oral i ntravenous or
subcut aneous adm ni stration of a PDE5 inhibitor, the

1Al aésle)bf staISitradbhdus of sub&itanedie aUrﬁmHP&norﬁ SO EATiHBitEY, @l@ daify Qose will

I%elg?l! in g'b i rgn%é o Ic?%’@‘e to fmg%/lgg élShg Pf'lg? ?uguﬁct tﬂ_gebﬁreg?ed preferably by

<m@$wuva#m@ﬁ§mer sil denafil, tadalafll and vardenafi |
are comercially avail abl e under the trade-

In case of oral administration of the SELECTED PDE4 INHIBITORs (4aS,8aR)-4-(3,4-
Dimethoxyphenyl)-2-(1-pyrimidin-2-yl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4a8,8aR)-4-(3,4-Dimethoxy-phenyl)-2-(1-pyridin-2-ylmethyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-



names Viagra(r), Calis(r) and Levitra(r)
respectively. Comercially avail abl e tabl et
woaommbarons for sildenafil contain 25, 50 or pCO@PREY4/050869

of sildenafil. Accord- ing to the Sunmary of Product
Characteristics for Sildenafil, as a nonotherapy the
PDE5 inhibitor Sildenafil is generally adm nistered

orally to adults in a daily dose of 25, 50 or 100 ng.
Commercial ly avail abl e tabl et g3ormul ati ons for

vardenafil contain 5, 10 or 20 ng of vardenafil.

Accord- ing to the Summary of Product Characteristics
P'BPE'Wrm&f £4-14gS, %ﬁ%ﬁ%¥ -Risied 19y Ph ey )RS 44, h A Berfetratydro-1H-
Mahzdﬁmaef yan.peﬁd.gew%eétéeradmautsa@rdesb i9b@véan 0t10anad Ul higSpreferably

&i%ﬁ ~ggse of 5, 10 or 20 ng. Conmercially
ava ble tabl et fornmulations for tadalafil contain 10

or 20 ng of tadalafil. According to the Sumrmary of
Rroaskust braCiairdaiationi o Bicgcopfapyimétaciaidadifiubromathosd-N-(3,5-dichloropyrid-4-yl)-

B@ I‘«"{‘#)[ n?\SﬁDEQ ahtﬂlmgﬂ) Jogé liS ?Fﬂﬁ@ gﬁ% d’orﬂ dS% ﬂ)%p ﬁ%% elféfably in the

a ﬁlnIS ere or al
E@gﬁﬁm’W%Y?ﬁgﬂiEG@%%W”PGWPEP@G@HW@%@%E9 24 Exanpl es
Adm ni stration of the Conbination Exanple | Patients

ﬁl%geecff biad mftr &%W ij%&aﬁe%tjé m:&)ﬁtl(}nhﬁa ng@ Plﬁl[)ltor the daily dose will

Initiative hr oni ¢ structive

ikely ba i the ange fronéQ 004to 3 mgfkg Bedy weightaf gB)fUQJQﬁt tottﬁéreated preferably by
chcagayadminismatioagenent , and prevention of chronic ob-
structive puInDnary di sease. NHLBI/WHO d oba

Initiative for roni ¢ Qostructive Lung Di sease
E‘m Hm%pﬂ%fﬁbsﬂd%ﬂr@geyaf il ggﬁlvargenaﬁééebqo‘mme@qlly avajighjedinder the trade-
Meaks VR2QE®, CB® ani 256X ééppctaele admi ni stered orally
one tabl et of Roflunilast (conmprising 500 pg of

Rof | um | ast and once daily a tabl
g?rarg?ralaltyc’a% pl gqbﬁbfo Ia}@ms@r's&déﬂ%ﬁ ?t{njaln Qéxgmgpgo r?g of sildenafil. Accord-
Ratd ten$gnrsary bfdredugt Fhacute@@RDoRidetafil asedndnpthblapy th&PDBRinhibitor
Eitiehdfiit botRrd IPédnﬁiﬁlEtQ@H 6raR2s bAUS hia\gily db@&o%% €00 mg.

(Pauwel s R A, et , obal strategy for
di agnosi s, nanagenent and prevention of chronlc ob-
§omme¢tiaﬂy@v¥ikablmbat fynmla@esséw vaiipiiall coMBOS5GE (ol &0 mg of vardenafil. Accord-

%ith@édn\fﬁar& S PrédbE @ Nafactelishitd G akdéRafh W8 € righSthék the PDES inhibitor
ol st SRR o S iSSP Lo oF D op S

one tablet of Roflumlast (conprising 500 g of
Borhhétehi g%ﬂnlﬁbl@ BblefBdmuRtiichs8& taaR A oS daY: 28 md R Rligkf. Aecording to

b et SERA T P fanaly eoProoat nel nalionyy P oy Tesee s

genetalladministdrert orgliytoadudis iplagiaityidosd of 80 priafgnali sease”
(Pauwels R A, et al., dobal strategy for the

di agnosi s, managenent, and prevention of chronic ob-
structive pul nonary di sease. NHLBI/WHO d oba
Initiative for Chronic Qbstructive Lung Di sease
(GOLD) Workshop summary. Am J. Respir. Crit. Care
Med. 2001; 163: 1256-1276) are admnistered orally
one tablet of Roflumlast (conprising 500 g of

Rof l um | ast) per day and once daily a tablet of



Levitra (conprising 10 ng Vardenafil). W) 2004/ 103407
PCT/ EP2004/ 050869 25 UWility Because of their PDE4-
wanw4AREH7 | nhi bitory properties, conbi nati onsPOf/EP2004/050869

present invention are appli- cable in human and
veterinary nedicine, wherein - as an exanple - the
conbi nations useful for pre- venting or reducing the
onset of synptons of a disease, or treating or
reduci ng the severity of a dis?4 ease in a patient in
need thereof, in which disease phosphodi esterase 4
(PDE4) and/or phosphodi - esterase 5 (PDE5) activity is
detrinental. Said diseases are of varying origin and
&xanmgésar acteri zed by an inflammatory conponent, a
m smat ch conponent and structural changes in the

al rways (renodelling conponent).

h
$ﬂﬁ‘f§Fﬁ%X8§£B%ﬂ@Bm@§@ of a PDE4 inhibitor and a PDE5

inhibitor in accordance with present invention is
gRphpieqabl e for preventing or reducing the onset of

Fn ag@t{_l on, ﬁgé treat%{ﬂg, or reducing the severity of )
oD TR PP GOERE diner Ay e el fatp orshrapicioB gy lung disease
(Raunels Ride @half, Global strdiegy férltte dixgnisisn@dnags@ert,fand pféldinfion @fbronic ob-
2 %%uin{&hérp Hl%@ise 'NﬁL‘BWHbrﬁﬁfaﬁﬁ%w RF CW%@bs?rﬁﬁDgﬁmg Disease

?%ﬁgﬁn%ﬁﬁ lergic bronchitis, ron

%%Prﬁ!’mf"am AP Remppsifrrit(Gate 'V'% &P 1t 15Brd276) are administered

anatyme tablet efiRodurpilagtgenmprisiey 500 pg of Rofluinitast) pérrdag tidesnte ddily B tablet of
Lhiter or a PDE5- inhibitor as the

2%%%?%% n%%%ﬂghﬁﬁhg%%ﬁ_ and a PDE5-inhibitor lead to a

synergistic effect. This syner- gistic effect refers

Egmmn_zntensive nmechani stic crosstal k between t he

p?tteh@ gﬁ%h 0%@0 Plﬂgé &Lﬁﬂ&:ecﬂi/ I@’“Glog ﬁa‘tn@’fb%kﬂﬁ%bﬁﬂawe lung disease”

Itors.

ITABtis 8- ehrch S"?Wﬂyé‘ﬁ theadeagmﬁrst onep . 280 peyestae chron ob-
Byuctive @almoeary dlwesh NPDEMWHQGIdbak Initidiye for@hroréd @@sractive Lung Disease
LY WABShA AR, f ﬂ&splrt(ﬁ'ﬂ Q)arevméocgom NYCH ?é‘qfim) are administered

I nfl uence structural renodel processes 0

oalyqnp 10i5H f Rofyqilegt (Sogpeiing 30P H@ weilesk b day and gaghsecond day a

tablelieof Clalie(caroprising 0 mfy TRIESD.I nhi bi t ors, which are known

to influence proliferation. Thus, conbined use of a

EDE4- gnd PDE5-i nhibitor for the treatnent of COPD
bronchiale, allergic bronchitis, chronic

Batients kufferimg froodhCQPD as dedisadtby frei "Sloba Jmtlaamhdiﬂchrioﬂc obstructive lung disease”

{ﬂ%@\k’é@ﬁ Qi s a8k bt‘;dteﬁﬁ Wr _tr%gi%Bé{ @nﬁanagﬁm{gp fafd ﬁ'fe\flei%ﬁ(sn of Ehronic ob-

han treatment wth e 1n

S PURONEY daeRe LB WIS aialieor GveiRPheligve Lung Disease
OLE) %&shpcsnm!mbr_lyi An. Jchesspmiant [Gaeddai 20:03;_, 166hr26$}h2:76h£aédministered
bl loHé %bleﬂg @{taﬁdn]illb§ ﬁ%&) Sf I@c&lltlrmaktﬁ Fe?d%} and onee daily a tablet of

enphysena y use o Ion conp
&WHagmMHETQIWWQNWQWw Ut | ows the adaptation of a dose
schenme of both inhibitors in order to get a useful
rati o of plasma concentrations of the PDE4- and
PDES- i nhi bitor by considering the different

phar macoki neti ¢ behavi our of these drugs.

Phar maceuti cal conpositions of present invention may
be prescribed to the patient in "patient pack"
containing the whole course of treatnent in a single
package. Patient packs have an advantage over
traditional prescriptions, where a pharnmaci st divides
a patient's supply of a pharmaceutical froma bul k
supply, in that the patient always has access to the
package insert contained in the patient pack, nor-
mally missing in traditional prescriptions. The

i nclusion of a package insert has been shown to

I nprove




patient conpliance wth the physician's instructions
and, therefore, |ead generally to nore successf ul
wonesiwent. It will be understood that the PCT/EP2004/050869
adm ni stration of the conbination of present invention
by means of a single patient pack, or patient packs
of each conponent conpound, and containing a package
insert instructing the patient to the correct use of
the invention is a desirable agiitional fea- ture of
the invention. Thus, the use of a pharmaceutica
conposition of present invention may help a WO
S8/ 103407 PCT/ EP2004/ 050869 26 patient (1) to
prevent or reduce the onset of synptons of a disease

'BQcaYY&%q& Eheﬁ’ peeRNA] 'PBE% %rﬁbﬁ&y 6r PérP QEcAb)mb%ﬁicg\g of prcﬁs‘éantt mvlentlon are appli-

est er ase I vit
?ble( '6 hyrpqa-gnd d?‘e'f'@HdE%*'CWﬁéN h@@% Sty eéqmpl%l— H‘P§%‘8§%a“P'?‘F useful for pre-
wétiticdorpdutnsipinibd iosset effspsmonds ¢f BOisddse aomdhbating or reducing the severity of a dis-

Q%WQ%&&% r?ereaﬁﬁr;{)e%f {n V\REﬁ )ils@a%te 'pl‘[dsgy%dfeéteg@é h SPDEIE%%L phosphodi-

use or _one tlon

ESPRTS HAPESASHAY, §é19¥9F“e'i?tPle ‘1}%‘8596?955"9 ﬂa?w'ew"gm Fag e chaggeferized by
ﬂﬁﬁﬂﬂrﬁmnﬁﬁﬁ%ﬁﬁﬁméﬁlﬁ)@@ﬁ%nt and struemtabeiiangzk i tiiesmdphology of the

L R&habiRG chtlpd?\erﬁ)Dﬁ]AUS tﬁ@éobdb‘n@ﬁ u&']ﬁ‘ a@’DBpﬁﬁlth? Qh(pé F’I?ﬂ% inhibitor in

preventing red [lUcl ng he onset

a?cg@a%qs witgy P’eﬁ?'lé 5‘??’1‘!@“ ig AP ?&l?é?’r?@e"f’ﬂ'ég §'e’€%‘f°l"9 %e@r‘seéof inflammation,
di teatiper reduangthé severity ofinflaremetion reisreatth aridnemaualliog
di sease phosphodi esterase 4 (PDE4) and/ or
hosg odlesterase 5 t|V|t i s detrinen-
ot praet

urpsgIV s beas fpnA Xe R AT AR s reatment
o CORM, b lwenchille, afergiplsrorachitiss phralic tmontmatnh deenicrreart faifues; nephritis, rheu-

%f%}dggﬁem{kgorr @{n;r)ﬁeyg%:rﬁ:l!s El@i)eﬁdr?g) ﬂ%%en%nth%ﬁﬂ%}tgﬁﬁ4%hmﬂor ora PDE5-
i BERZE e ForaPrsiipe i A i HR o 90 A FUIE g T syner-
pikizsaiibc dhifers toandrdensive (Meiditicarmgstalk betpbasthdpadicestimnase inBuenced by

@B@Eﬁh{n@ﬁé Andiithadée bﬁ’lﬁi%tlﬁrilﬁ'f@r@t%l' exagrplel\fﬁﬁlbr@ceﬁé:}ﬁvolved in COPD, which
en

B2t b fheifescen B i i ARl H Y sen Seligepa orowth fac-
o whibloidiluss eed la&@n® StriReOEES yereqsleling rgeepses o‘é\taswmne dhgse@gmodelling
b.roeégésrgﬁe 8o drREURd Qtrol Bhﬂ)@ﬂMﬂﬁtb&MNlﬂkfh e KHoWR @&S/ilubite proliferation.
ho ra
Ssc P Beecs AEREE TibEpls et oy P yefrent st ppER et gponiae.
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I'est érase
phosphodlesterase 5 (PDE5) activity is detrinental by

aﬂénnme‘aﬁ@rdoﬁ@og.@naofmer& iH'vedtan Reesk ;tré@nwafto th8 patient in "patient pack”
ces

con lnln% vlt\’/]hole cogrssg 0# treattn}ent in ? sm%e %aecp%;et Fr’]%@%t fx&gﬂave an ag\yanntage over
é@dﬂ@ml |pmecrmm@.rwhe@fa l{lmymaalsm@s ajpatientsi auoply efracbhgrmaceutical from a bulk
B, ih thBi the pAdient always has access to the package insert contained in the patient pack, nor-
mally missing in traditional prescriptions. The inclusion of a package insert has been shown to improve
patient compliance with the physician's instructions and, therefore, lead generally to more successful
freatment. It will be understood that the administration of the combination of present invention by
means of a single patient pack, or patient packs of each component compound, and containing a
package insert instructing the patient to the correct use of the invention is a desirable additional fea-
ture of the invention. Thus, the use of a pharmaceutical composition of present invention may help a



5. Method for preparing a pharmaceutical conposition

which is effective for preventing or reducing the
wone®i10ef7synpt ons of a di sease in which PCT/EP2004/050869

phosphodi est erase 4 (PDE4) and/or phosphodi esterase 5

(PDE5) activity is detrimental, or treating or

reduci ng the severity of a disease in which phosphodi -

esterase 4 (PDE4) and/or phosphodi esterase 5 ( PDE5)

activity is detrinmental, whickharethod com prises

m xi ng an effective amount of a PDE4 inhibitor and a

hi har maceuti cal | accept abl e
FEeR: (o brgvent i s e pRRGLET USSR 514 okt i rbpeghosiesterase 4
{RPE3) angfoe preisphotiesterREERLPDRB) dotivitpis detimant@Fhrididabor rédiE=lthe severity of
la Bk“zé%b T\Q./%lchzahoép‘ﬁ&ilé%ferdg@%frﬁ&4 QrE#Hr IH&% th%st@%@‘e Blpors ety is detri-
2)

Yy i e

@8{1’(@ Hee ¢ ro[ﬁ];fomblnatlon an 0 mcrease hlS comphance because of the use of a “patient
paES, 8aR) - 4- (3, 4- Di et hoxyphenyl )-2-[1-(tol uene-4-sulfo
nyl)-piperidin-4-yl]-4a,5,8, 8a-tetrahydro-2H

pht hal azi n-1- one, WO 2004/ 103407 PCT/ EP2004/ 050869 28
(4aS, 8aR) - 4- ( 3, 4- Di et hoxyphenyl ) - 2- (1- net hanesul f onyl -
pi peridin-4-yl)-4a,5, 8, 8a-tetrahydro-2H

pht hal azi n-1 - one,

(4aS, 8aR) - 2- (1- Acetyl -pi peridin-4-yl)-4-(3, 4-di et hoxyp
henyl ) - 4a, 5, 8, 8a-t etrahydro- 2H pht hal azi n-1- one,
5-{4-[ (4aS, 8aR) - 4- (3, 4- D et hoxy- phenyl ) - 1-oxo-4a, 5, 8, 8
a-tetrahydro-1 H phthal azin-2-yl]-piperidin-1-

yl } - 5- oxo- pent anoi ¢ aci d,

(4aS, 8aR) - 4- (3, 4- Di et hoxyphenyl )-2-[1-(1-pyridin-4-yl-
nmet hanoyl ) - pi peri di n-4-yl]-4a,5, 8, 8a-tetrahydro-

2H- pht hal azi n- 1- one,

4-[ (4aS, 8aR) - 4- (3, 4- Di et hoxyphenyl ) - 1- oxo-4a, 5, 8, 8a-te
trahydro-1 H pht hal azi n-2-yl]-pi peridi ne-1-car b-
oxylic acid tert-butyl am de,

4-[ (4aS, 8aR) - 4- (3, 4- D et hoxyphenyl ) -1-oxo0-4a,5, 8,8a-te
trahydro-1 H pht hal azi n-2-yq- pi peri di ne-1 -carb-
oxylic acid phenyl am de,

4-[ (4aS, 8aR) - 4- ( 3, 4- Di et hoxyphenyl ) - 1- oxo- 4a, 5, 8, 8a-t
etrahydro-1 H- phthal azi n-2-yl]-pi peridi ne-1-
carboxylic acid tert-butyl am de,
(cis)-4-[4-(7-Methoxy-2, 2-di met hyl - 2, 3-di hydr o- benzofu
ran-4-yl)-1-oxo-4a, 5, 8, 8a-tetrahydro-1 H pht ha-

l azi n-2-yl]-pi peridine-1-carboxylic acid
tert-butyl am de,

(4aS, 8aR) - 4- ( 3, 4- Di met hoxyphenyl ) - 2-

- (5-di net hyl am no- napht hal ene- 1- sul f onyl ) - pi peri di n- 4-
yl]- 4a, 5,8, 8a-tetrahydro-2H phthal azin-1 -one,

(4aS, 8aR) - 4- ( 3, 4- Di net hoxyphenyl ) - 2- [
-(4-nitro-phenyl)-piperidin-4-yl]-4a,5,8,8a-tetrahydro
-2H pht hal azi n- 1- one,



(4aS, 8aR) - 4- (3, 4- D met hoxyphenyl ) -2-(1-pyridin-4-yl net

hyl - pi peridin-4-yl)-4a,5, 8, 8a-tetrahydro-2H
wohtdsabaor n- | - one, PCT/EP2004/050869

(4aS, 8aR) - 4- (3, 4- D net hoxyphenyl ) -2-1

- (nor phol i ne- 4- car bonyl ) - pi peridin-4-yl]-4a,5, 8, 8a-tet

rahydro- 2H phthal azi n-1 -one,

(4aS, 8aR) - 2-{1-[ 2- (4- Am no- 3, 5-di chl or o- phenyl ) - 2- oxo-

et hyl ] - pi peri din-4-yl}-4-(3, 4-2it net hoxy- phenyl) -

5, 8, 8a-t et rahydr o- 2H pht hal azi n-1 - one,

- (3, 4- D net hoxyphenyl )-2-[1-(1-nethyl -1
%%9—‘%%’-@#0[3, 4-d] pyri m di n-4-yl)-piperidin-4-yl]-4a,5,
8, 8a-te- trahydro-2H napht hal en-1 - one,

G4ascmed4jsé & #@4%6\99%8%@%&%%11%1& %r%ﬁb&ﬂﬁ’d SrréfuhPe onset of

rimdin- erid L}/ ) hy -

a¥reptgrﬁ0§ﬁp%gﬁ%z$ Heeflng 8rrf8d cing the severity of a disease in a patient in need thereof, in

(vhialB(liSmBy phbst®didstiBaseet (FOKYEndioyphpsihodidsteygseiSPUES)-a2tivity is detrimen-

pj.peridin-4-yl)-4a,5, 8, 8a-tetrahydro-2H pht ha-

 azi n-1-one, (4asS, 8aR)-4-(3, 4-D et hoxyphenyl)-2-[1

- (2-o0x0-2H chromen-7-yl net hyl ) - pi peridin-4-yl]-4a,5, 8,

8a t Use df pabryloinaio? bl-atiBdaihibitorrand a ®DES inhibitor for the preparation of a medica-
r%?eﬁ)entﬁ‘i (n?}'eéucﬁg 'ﬂ%toh%ﬁwﬁlp%’ng of ({léleaéez ol RERHIQF teBiudhg the sever-

ﬁ)g/%]‘radjls)é%_eet ﬁ%‘%’%{ l%%i tfle}i:?gf- in V?I/hIC;I dlsease pﬁosphodlgstegase 4 (PDE4) and/or
et @rRprage § B DESDicvty isaletipieataly | ) - 2- ( 1- phenet hyl - pi per
i din-4-yl)-4a, 5,8, 8a- tetrahydro 2H-phtha| azin- 1-one,

04/.103407 PCT/ EP2004 869
\((’Dd\éeq@g A" PpYErsing orsp 8&? ﬂ}fls)'m'?"’[‘i"fmﬁ%'? ViigL pfrogagodi-
esierasd 4 (PPEHenil/di nhOSDhy@qudEaaS@ 58 PBES) taetivityaih glefringental, or treating or reducing
&Jés%@% Adibdsd mQMRh phosphodlesterase 4 (PDE4) and/or phosphodlesterase 5 (PDE5)

%é\wﬁ/ﬁ"l" geéﬁedmltaﬁ]by‘lam r)lsrtr%eilgg g) %Pag%{\t%/ é{eﬁi‘qéfa?fp Yné#_ﬁneous?y e%ectlve amount

pﬂﬂ YealPREA imhibitoand (2) a PDES inhibitor.

(4aS, 8aR) - 4- (3, 4- Di et hoxy- phenyl ) - 2- (1-pyridin- 2-yl me

%m’l egf)olg %rﬁ}e%éngnéoryrec)ubiﬁg thg 'or%ée?gf sgln%tgrﬁsh Xf%rdloségs@in which phosphodi-
ealeraseBb(RPES)-20d ouphornbedientaasiesr{FPS) 2ctily. i detfrenithof Ireptidg g reducing
tre@bRAR 04 disdds®RIwhith Bhabphddlesté@sd4 PDBAY drRlof gHd¥phodiesterase 5 (PDE5)
déf\)/lglzlg- tllrtlezn% %{Z%{]I‘I’Blst?rﬂ%’to a Fﬁ,:;:\’uent In)ne%d t{\ire?fén s[uzice(asion clﬁ%etlrhtlme orre-
F’&WI"N@“%WWV Pr:dgr vp‘*@feagrtq]a matypt]m eged é{]@[ﬁ(pf qnqﬁp@w gmount of (1) a PDE4
ihibitetayd ) APDEDIn@bitoBa- t et r ahydr o- 2H- pht hal azi n- 1- one,
2-{4-[(4aS, 8aR) - 4-(3, 4- Di net hoxyphenyl ) - 1- oxo-4a, 5, 8, 8
a-tetrahydro-1 H phthal azi n-2-yl]-piperidin-1-

v JMethdd 405 preppring 2aptaimasguéeal composition which is effective for preventing or reducing

(ré @ fseB afsymptorhSofdr didleB®etim @MisrpiMR sphbdiesterpsk-4((RDA4) Andortphbspelbdiesterase
?ﬂEfwg aéﬁln%f&ﬁrﬂe)n 2! Pt%ahr%l J re%uél lllg;thé]-&\léﬂt@(ﬁf%%lsggse in which phosphadi-
esterase 4 (PDE4) and/or phosphodlesterase 5 (PDES5) activity is detrimental, which method com-
prises mixing an effective amount of a PDE4 inhibitor and a PDES5 inhibitor with a pharmaceutically
acceptable carrier.

6. Use or method according to any of claims 1 to 5, wherein the PDE4 inhibitor is a SELECTED
PDE4 INHIBITOR.

7. Use or method according to any of claims 1 to 5, wherein the SELECTED PDE4 INHIBITOR is
selected from
(4a8S,8aR)-4-(3,4-Diethoxyphenyl)-2-[1-(toluene-4-sulfonyl)-piperidin-4-yl]-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,



1-(1-{4-[(4aS, 8aR) - 4- (3, 4- D net hoxyphenyl ) - 1- oxo- 4a, 5,

8, 8a-tetrahydro-1 H phthal azi n-2-yl]-piperidin-
wa-2yd4f105mt hanoyl ) - 4- et hyl - pi per azi ne- 2, 3- di onepPCT/EP2004/050869

4-(2-{4-[ (4aS, 8aR)-4- (3, 4- Di mret hoxy- phenyl ) - 1- oxo-4a, 5

, 8, 8a-tetrahydro-1 H phthal azi n-2-yl]-piperidin-

1-yl }-et hanoyl am no) - benzoi ¢ acid ethyl ester,

2-{4-[ (4aS, 8aR) - 4- ( 3, 4- Di net hoxyphenyl ) - 1- oxo-4a, 5, 8, 8

a-tetrahydro-1 H phthal azin-2-28 ]-pi peridin-|I-

yl}- acet am de,

el S e R R ra S S
amnmzmalbrbre salt or a N-oxide thereof or a
%Eé '335@923(‘41,6!0@@ ipri@f- Q-%’-h—f(‘?xi 8i etﬁ@!yﬁheﬂfll? 55{7@8,8%@%%®%ro-2ﬁ'-phthalazin-1 -

e or nethod according to an
Mfer ei n t he SELECTED PDE4 | NHI BITORis selected from
6443[81a83§!§€)—44=(3(43D14th®[y@M‘]@hem@45 3, 82efrahyfitooiHaghttaladin 2u] piperidin-1-
y] ggxopdeggﬁé,gé&r 4-yl]-4a,5, 8, 8a-tetrahydro-2H
Fta%@%aﬁf» S e s BGR meEohgTie yfekati
pi-pethalairat-dney| ) - 4a, 5, 8, 8a-t et rahydr o- 2H
k. Eéﬁ‘éa@ﬁh% LD%ﬂl%xyphenyl) 1-0x0-43,5,8,8a- tetrahydr0-1H phthalazm-z-yl] piperidine-1-carb-
cetyl - pi peridin-4-yl)-4-(3,4-di ethoxyp
gf%(ﬁ'iﬁ dt‘?f?abléyl%"%%\ t et rahydr o- 2H pht hal azi n-1- one,
F({aB.§af+a 5} 8 RRIhotyPh Y- Dk 4% §a-etrahygiio) tHiphthalaizid-2;y§-piBerBline-1-carb-
g,(yt,@gcrdqjhg,q,faqfdle H pht hal azi n-2-yl ] - pi peri di n- 1-
a
YU S Dl ool isnng b 9o physiortH iR 24T pperidne-1-
cesdxglinayit )ertphup'@mldm n-4-yl]-4a,5, 8, 8a-tetrahydro-
’?g it B akctplgnz i‘d%ﬁwl 2,3~ dlhydro benzofur?ri-4 {I) ~1-0x0- ia 5, 858aétet8rahy<tjro 1H-phtha-
ny 0X0- 4a, a-te
&d ‘%})@'P'Ber% '%’ﬂ %f%‘f%%é‘i“ﬁ‘e%gk%?m'g 'peri di ne-1 -carb-
#R§ Bar)-4(8 i cPimethaxybhenyl-aiti (S dimetniarRioga4ph0®@ ¥0& 1-sulfonyl)-piperidin-4-yl]-
B(F, é Ef%@ HI% alaZR-1-one, h 4
en pox0-4a,
b b, %thﬂf}n{ﬁx% PSR B e R BB o
phtialEzin- 1&1§\ed phenyl ani de,
¢ab 643-8 amlméth&@ptﬂmﬁ) NRLRRIYVPNRBHYpipbridik Ly#da,58,8a-BBatydro-2H-

tra H pht hal azi n- 2-yl ] - pi peri di ne-1-
%thaoazmd'ﬁng acid tert-butyl am de,

(4e® §9R)41 (BA-Qirpetheyphery))-2| 12m@rpfmaéw§rpa@0n3|-) dip¢ridiirdovlfersBtadetrahydro-
Qmamﬁalaﬂn)f aneoxo 4a 5,8,8a-tetr ahydr o-1 H- pht ha-

t 5,? q@%[ Y [ﬂ fnp mo dlcﬁoro pﬁ I?Q tﬁyl] plperldln 4-yl}-4-(3,4-dimethoxy-phenyl)-
@@@8@@@@@@ Fﬂﬁ'ﬁaﬁ@ﬂﬁ’ﬁ%yphenyl y-2-11
A{4-Oimambiypheiyl)-2Qt-Napdtiyh eH-pe#8tol3,4-d]pyrimidin-4-yl)-piperidin-4-yl]-4a,5,8,8a-te-
tﬂa‘ch%' gnélagl}ﬂ%'%@# g{rg gH}/l ]ht hal azi n-1 -one,

(438 SRR AehoryBenwt O X PIRR dwiciT 4 YploRsicin-by e bartetrahy -
droRHRANbEIELR14ne | - 4a, 5,8, 8a-tetrahydro-2H
(4aS,8aR)-4-(3,4-Dimethoxyphenyl)-2-(1-pyrimidin-2-yl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-phtha-
lazin-1-one,
(4a8,8aR)-4-(3,4-Dimethoxyphenyl)-2-[1-(2-oxo-2H-chromen-7-ylmethyl)-piperidin-4-yl}-4a,5,8,8a-te-
trahydro-2H-phthalazin-1-one,
(4aS,8aR)-4-(3,4-Dimethoxyphenyl)-2-[1-(2-morpholin-4-yl-2-oxo-ethyl)-piperidin-4-yl]-4a,5,8,8a-tetra-
hydro-2H-phthalazin-1-one,
(4aS,8aR)-4-(3,4-Dimethoxyphenyl)-2-(1-phenethyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-
1-one,



pht hal azi n- 1- one,

(4aS, 8aR) - 4- ( 3, 4- Di net hoxyphenyl ) -2-(1-pyridi n-4-yi net
woybespioperi di n-4-yl ) -4a, 5, 8, 8a-tetrahydro- 2H PCT/EP2004/050869

pht hal azi n- 1- one,

(4aS, 8aR) - 4- (3, 4- D net hoxyphenyl )-2-[1 - (norpholi

ne- 4- car bonyl ) - pi peridin-4-yl]-4a,5, 8, 8a-tetrahydro-

2H pht hal azi n- 1- one,

(4aS, 8aR)-2-{1-[ 2- (4- Am no- 3, 52dli chl or o- phenyl ) - 2- oxo-

ethyl]-piperidin 4- yI} 4 (3, 4- dinethoxy phenyl) - 4a,

5, 8, _8a-tetra hydro-2H phthal azin-1-0

bf{aES@?m-ﬁ%?'ﬁ%WWQHW 5 E‘o’[pﬁ_d'n?'i Cﬁ:@@r}w-lp pindln-4-yﬂ -4a,5,8,8a-tetrahydro-

PH-plthalzd-0pds, 4- d] py(m di n-4-yl)-piperidin-4-yl]-4a,5,8
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htARIgRIT, 1 Y| - piperidin-4-yl)-4a,5,8, 8a-tetrahy-
(1a8:83AR})-p (B ARimatbdxy-phenyt)&;(1-pyridin-2-yimethyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-

{)ﬁmmm (3, 4- Di met hoxyphenyl ) -2-(1-pyri m di n-2-yl -
8a- tetrarltydro 2H pht

Bk okt 3 e oy R RBP4 800 ttahy-
dicZHeptdhaiEindhmeen- 7- y| met hyl ) - pi peri din-4-yl]-4a,5, 8,

ZL@StSQR) A ;ﬁhm%& %ﬁﬁ-ﬁ%&- = lenl)e't%ﬁwmo -ethyl)-piperazin-1-yl]-ethanoyl}-piperi-
- yl%"t"‘ ﬁcﬁa“tél‘rahy‘i?? -2 phiala - p| perl din-4-yl]-4a,5,8
2%K4aa;aaa)-4{§14jbmembkyphﬁnlﬂlaﬂ-am 4&5 8,8mtefrahydro-1H-phthalazin-2-yl]-piperidin-1-

9|;1ﬁ$so§ 1-afsthriad- D met hoxyphenyl) - 2- (tlhphenet hy! - pi per
al azi n- -

LR WIETL RN R P A e T
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2 §|8§}i)|-43 l4- [ﬂrﬂ&hoxyphenyl) 1-0x0- 4a 5 8 8a -tetrahydro-1H- phthalazm~2-y|]-piperidin-
v , f}%g%g enyl ) (1-pyridin-3-yl met
9’?"]8 yf)éleﬁpmpl%ra)zm&g Ba-tetr ahydr 0- 2H

pm Hg[(4a§J8aR)14 @reDimethoxy-phenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-piperidin-
Hm&h&%%nﬂm{&nﬂm@m@%phenyl )-2-(1- pyr i din-2-ylme
EEA{ kdg‘% ;14 gé z{] Dlme%o)yphenyl?1 oxo a, é § éa—fa P Q/ hydro- 1% -phthalazin-2-yl]-piperidin-1-

one,
(/lha@tagm) 4- (3, 4- Di et hoxyphenyl ) -2-[1- (2- nor phol i n-4-y
B @&l&ﬁ&@ﬂe}mw memud&inmmbxwhks ZaicerSpyRdalyBbEhMide,
@agn%?utlﬁgl( gcc&ptffl%faﬁ 6))& D hoxnlqy I‘)ereff cirf p{\?'m[aﬁeut (fll)ﬂ:?cl;‘r%o(tw salt of the
Iaﬁ‘?ﬁ no- et hyl)-pi perazin-1 -yl]-ethanoyl}-piperi-
di n-4-yl)-4a,5, 8, 8a-tetrahydro-2H pht hal azi n- 1- one,

go%/e ]dp r%é Qod accordlEPt2 %Qf éf%%lmsq%o 5, w]he?el V%@CT%B%BEQ ﬁ\ll-ﬁngOR is

selqaipd[fioma S, 8aR) - 4- ( 3, 4- Di met hoxyphenyl ) - 1- oxo-4a, 5, 8, 8

ftab SR OB DlethoxybHR AfI o ddlusnes-stlibrmp ippetidifli-at-da, 5,8, 8a-tetrahydro-2H-
Xllntﬁélégini-ﬁgr%f opyl - acet am de,
(4a8,8aR)-4-(3,4-Diethoxyphenyl)-2-(1-methanesuifonyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(4a8,8aR)-2-(1-Acetyl-piperidin-4-yl)-4-(3,4-diethoxyphenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-
one,
5-{4-[(4a8,8aR)-4-(3,4-Diethoxy-phenyl)-1-oxo0-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yi]-piperidin-1-
yl}-5-oxo-pentanoic acid,
(4aS,8aR)-4-(3,4-Diethoxyphenyt)-2-[1-(1-pyridin-4-yl-methanoyl)-piperidin-4-yl]-4a,5,8,8a-tetrahydro-
2H-phthalazin-1-one,
4-[(4aS,8aR)-4-(3,4-Diethoxyphenyl)-1-oxo0-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-piperidine-1-carb-
oxylic acid tert-butylamide,



(4aS, 8aR) - 4- (3, 4- D met hoxyphenyl )-2-[1-(4-1, 2, 3-thi adi
azol -4-yl -benzyl ) -pi peridin-4-yl]-4a,5,8,8a-te-
woOnRedyds47 2H pht hal azi n- 1- one, PCT/EP2004/050869

1-(1-{4-[(4aS, 8aR) - 4- (3, 4- D net hoxyphenyl ) - 1- oxo- 4a, 5,

8, 8a-tetrahydro-1 H phthal azi n-2-yl]-pi peridin-

1-yl }- et hanoyl ) - 4- et hyl - pi per azi ne- 2, 3-di one,

4-(2-{4-[ (4aS, 8aR) - 4- ( 3, 4- Di net hoxy- phenyl ) - 1- oxo-4a, 5

, 8, 8a-tetrahydro-1 H phthal azdm- 2-yl ] - pi peri di n-

1 yl}-et hanoyl am no) benzoi c acid ethyl ester,
é%48 aR) - 4- met hoxy henyl-loo4 58,8

Alfas ?d{% -Diethq> ?WQT"EPZ? ﬁa éS&HetraIpyﬂg;ﬂl—hpr}maf_zm -2'yl}-piperidine-1-carb-

yhylie avithangiaiége, or a pharnaceutically acceptabl e salt
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of 't he . 'Use or met acco
gareicgcidrihubianidene SELECTED PDE4 INHIBITOR i's
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PEH ol r%:!] %‘p@n(ﬁnew earb%ﬁyhg a8d éﬂ'bh?l%lrnﬁlg,y dr o- 2H pht ha-

-0n armaceuf | cal | acceptabl e salt or
RSB A DIBP B P 2 B e W e AP e ¢ spipy Lpiperidin-4-yI-
8358 8atethinero-2HpHitedazinione,Use or net hod according to

R TER RAALI ppo

aztﬂ'b%ﬂerdl n-4-yl)-4a,5, 8, 8a-tetrahydro-2H
WBW&RH‘H?’W‘“"""G‘“WP'WW‘M (iayridied glotethyiatideyidiad 96,88 /8e-tetrahydro-2H-
5@},;,329{1 @nel\l- OXI de ther eof or a phar maceutl cal I y
accept abl e

s SR hig: %Qjmgqhgﬁyﬁqegy!) SH ép@qpﬁolm é °§E‘P.’E&?EB"%¥1]'43 5,8,8a-tetrahydro-
PiiphtBAITZOR! -piee, 2- { 4- [ (4aS,

%8}8&4)';{ ﬁ 2 '(Arm% Q@)ﬁ)éﬂlgr%llbgg)ryl %I d%&%fhﬂlsp ﬁb_rlgig-gﬁigﬁl% h @mé%xy-phenyl)-
g éﬁﬁ? Eﬁﬂ’@@%ﬂ%ﬁ%%'%‘@éé%?abl e salt or a N oxide
tie4-Oodetroryphemt) &l irtlereettyil-tidipy razodofT dibainlidin-4-gl)-pipesitlintdtd-4a,5,8,8a-te-
brayHRI2H- rﬂththél&ﬁ -84e, Met hod according t o any of clainms 1
kﬂo§§ﬁﬁ\/£§t4e[5q\§&1owréen -Z—Q:}F ﬁrbo&é gr =, rhzé yltpgje (ﬂ@la I$4a 5,8,8a-tetrahy-
diogHrmbthblagin-1®ne.wher ei n t he PDE4 i nh| bitor is

&'aQ)BGﬂ?P@BQIFWhethoxyphenylLZ-(1 -pyrimidin-2-yl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-phtha-
t hoxy-N- (3, dlchloropyrld- 4-yl) be

E‘e q é 4-di fl uorone

- TH | (Rof lum last) or a pharmaceutically

Hab 8pRlrb(3&-Yambthoxyplend p?-{1- (M@%ﬂhrqm%ﬂmethyl) piperidin-4-yl]-4a,5,8,8a-te-
{?gﬁl;e,lgaaqgﬂ-{ag%a@ge 32 14. Use or nethod according to

%{%& zg{;ﬂl gﬁwetlnoxyphenyl)-g\-ﬂ -e(E-?nopphglm-emyFI)Q%ﬁo etn)n) plpeng n- 4-yl? 43,5,8,8a-tetra-
hﬂrm%‘kphtualaﬂnﬂ -onsr onet hoxy- N- (3, 5-di chl or o- 1- oxy- pyri d-
fuaglshReNZADiRSthéFeicn i nD- t1%bndﬁnﬂ¥ibé'}ﬁh‘l-4wl) 43,5,8,8a-tetrahydro-2H-phthalazin-

1-one,
(4aS,8aR)-4-(3,4-Diethoxyphenyl)-2-[1-(morpholine-4-carbonyl)-piperidin-4-yl]-4a,5,8,8a-tetrahydro-
2H-phthalazin-1-one,
(4a8,8aR)-4-(3,4-Dimethoxyphenyl)-2-(1-pyridin-3-ylmethyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(4a8,8aR)-4-(3,4-Dimethoxy-phenyl)-2-(1-pyridin-2-ylmethyl-piperidin-4-y)-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(4a8,8aR)-4~(3,4-Diethoxyphenyl)-2-[1-(2-morpholin-4-yl-ethanoyl)-piperidin-4-yl]-4a,5,8,8a-tetrahy-
dro-2H-phthalazin-1-one,
(4aS,8aR)-4-(3,4-Diethoxyphenyl)-2-(1-{2-[4~(2-dimethylamino-ethyl)-piperazin- 1-yl]-ethanoyl}-piperi-
din-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,



pharmaceutically acceptable salt thereof. 15. Use or
met hod according to any of clains 1 to 5, wherein the
weDRe/oswor bi tor is Clonmlast or a pharnmaceut PCalEP004/050869

acceptable salt thereof. 16. Use or nethod according

Y P5sboro1%bed-6807L to 5, wherein the PDE4 inhibitor is
AWD- 12- 281 or a pharmaceutically acceptable salt

thereof. 17. Use or method according to any of clains
1to 5, wherein the PDE5 inhib3tor is selected from

4- Met hyl - 5- (4-pyridinyl)thiazol e-2-car boxam de; 2,

é:{%ﬁﬁ&%aﬁ—%%%}-ﬁh%ﬁ@%ﬁ%{yagg?«ﬁ%arﬁﬁ 8a-te[rahydro 1 p¥1thalazm-2—yl] piperidin-1-
25-Nzsopropyrexstarhidny| ) puri n-6( 1
;ias%aﬂ)?zt {3 memwmazw F1)@-4 2 il &yli'éhaw H)p@ndﬁ] zP\ﬂ]e4a 5,8,8a-te-

.j?g | 'enedi oxybenzyl am no) qui nazol

5?%*"%%*\8@6‘ BB 4- car boxyl ic acid;

(l-e)-€4e{(4sssaﬁer)eft GSylFDnZetbdquftenyl)‘ 1-0P@F4@l5§tﬂalyét)dbm<z Yi-phtBaldkir2-A]-piperidin-
gﬂgthgn ORLRde4, 5] 1 m dazo[ 2, 1-

f El d&ﬁg%ﬁ% tg/qsfstﬂlgwfetmxa rp?ﬁﬁaé( )1]{ g%(gfa g g Ba-tetram;ld)o 1‘1-| -phthalazin-2-yl]-piperidin-

d-yB-ethaimylapinopbametihgdid nyvliederba, 7, 8, 9, 9a- oct ahydr ocycl op
Q-'M gfasfdale B Birrlethodyp RN Joks-44; @@@a—tetrahydro-m phthalazm-z-yl] plpendln -1-
| : ﬁ]eoro 4- met hoXybenzyl am no) -1- (4-hydroxypiperid
M- AV pht hal azi ne- 6-carbonitrile;
gmmmungaug agreptable salt or a N-oxide thereof or a pharmaceutically acceptable salt of the
hierl2a- hexahydr o- 2- met hyl - 6- ( 3, 4- net hyl enedi oxy- phenyl
)- pyrazino[2',1':6,1 ]pyrido[3 4- b] i ndol e- 1, 4-di one;
2-[ 2- et hoxy- 5- (4 ethyI
ﬂerléiiz iopmgthgd wrﬁlwylcpmh&WBl]emShe:ﬁLﬁﬁﬂ'ED PBEGPYIBITORis

gzl b k- ljihétilnox eftyi}-2- {18 it 23 DiperRRes-yi)la: L -
(ﬁla [Ig)L [(3 et hyl 21(&]7 }lyhgljg/o 7- o?(;% % p};/)r |a§gr%é t(rertg‘thﬁdm “2r-phtha
Baz'ﬂl—l-oﬁ?/r azol o[ 4, 3-d] pyrim din-5-yl]- 4-
praophasmaseisinglly pengbthliagaltor piNprxide thereef or a pharmaceutically acceptable salt of the
RBttér2- met hyl pyri di n-4-yl net hyl ) - 1- oxo- 8- (2- pyri m di nyl m
et hoxy)-4-(3, 4,5-tri nmet hoxyphenyl)-1, 2-
di hydr o[ 2, qgna pht hyri di ne- 3-carboxylic acid met hyl

Lép or rgethorl aeeargigq o Plaig® wherghn d1s,BELECTER PREAINGIBITOR is
HaﬁﬁémmdSQEMm&h%@Médylm% -pyridinylyimdind-2ipdridlin-4-yl)-4a,5,8,8a-tetrahydro-2H-

4 roI i di n-2-

W 4 pr opoxybenzenesul f onam de;

g @wmcgﬁlgaﬂé ﬁczoypty Igsgitopp hlt09qd9 Fhe@ofm( 6 ’gpqzrmaceutlcally acceptable salt of the

Rt e- 6- car boxami de;

N- ( 3, 4-di net hoxybenzyl ) - 2-[ 2- hydr oxy- 1( R) - net hyl et hyl a

m noj - 5- ni trobenzam de;

t1. [Use gt mefharlascqrdingyg chi] & yhprelp deSALRGTER PPEhINHBFRRIS | -

1«{4:[@4alsy$aR$4ma PO oxybhémyi)i1 oyen£)5,8 Bh-tetrahydro-1H-phthalazin-2-yi]-piperidin-1-
ﬁa LRl 4, 3- d]pyrlmdln 7-one;

-8-[2-[4- h%/dr oxymet hyl 2 peridin-1-yl ] benzyl am
prr?d]haqnagel@pqﬁly agcgptg hgr.e@i] QjaiPhripasdufrally acceptable salt of the
Rtérhi one;

2- (4-am nophenyl ) - 1- oxo- 7- ( 2- pyri di nyl net hoxy) - 4- ( 3, 4,
5-tri met hoxyphenyl) -1, 2-di hydr oi soqui nol i ne- 3-

&,U@gg qatbodé@pqunp% ﬁw of glgims (1. to uwheinghe BRGThibitor is Roflumilast or
%ﬁ{nEsRZOOM 050869

?—P‘an?f a Mpfat

13. Use or method according to any of claims 1 to 5, wherein the PDE4 inhibitor is 3-cyclopropyl-
methoxy-4-difluoromethoxy-N-(3,5-dichloropyrid-4-yl)benzamide (Roflumilast) or a pharmaceutically
acceptable salt thereof.



33 pentane-1-sulfonic acid

[1-[3-(3, 4-dichl oro-benzyl)-2-net hyl - 3H - benzoi m dazo
woe3eos1p3soet hanoyl } - ami de; 1-[[3-(7, 8-di hydr o- B€DED20D4/050869

H i m dazo[ 4, 5- g] qui nazol i n-6-yl ) -4- propoxyphenyl ] sul fo

nyl ] -4- methyl pi perazi ne;

1-cycl opentyl - 6-(3-ethoxy-4-pyridinyl)-3-ethyl-1,7-dih

ydr o- 4H pyrazol o[ 3, 4-d] pyri m di n- 4- one;

3-et hyl - 5-[ 5- (4- et hyl pi perazi 2L-yl sul fonyl )-2-[2-neth

oxy- 1(R) - net hyl - ethoxy]pyrldln 3-yl]-2-nmethyl -6, 7-

(iU; h.ysgr Pm&Ft#%&ﬁé’ tg gé ?]f clal 1S ﬂ%% \%{q g ?lgl?ﬁzblplamoﬁlaf cwpmpw_

mg&lg*yrlh@ﬂuopme hoxy-N-(3,5- dlCthl'O 1-oxy-pyrid-4-yl)benzamide (Roflumilast-N- -Oxide) or a

Fharhbdeatitayl ackplableshittpsraof2- met hyl - 3- (3, 4, 5-tri met hoxybe
nzyI i dene) - 3H—| nden 1-yl]-acetam de;

6- di hydr o-5- (o- pr opoxy}ohenyl )-7Hs-triazol of 4, 5-d] py
pff rHsg pmqtbqga?@conarpg)to any of claims 1 to 5, wherein the PDE4 inhibitor is Cilomilast or a

Phafmatielticellyaeteplable 6at tHergifmet hoxybenzoyl ) - 1- pi per azi nyl ]
-2(1 H)-quinolinone, or a pharmaceutically ac-

ceptable salt or a N-oxide thereof or a
Hh dlspaeribadaseardinade awpnaf sleims 19ap.twhefein theePDE# infabitor ig BWD-12-281 or a

bisemaeuticrlly hoskp@bie edicthdigoft 0 any of claims 1 to 17,
wherein the PDE5 inhibitor is selected from
4- Met hyl - 5- (4- pyri di nyl)thi azol e- 2- car boxam de; 2,2’
b# Use o, r[le(“zpd@cw%ngﬁ@ ARG Blaigprliter dORBInghe R DA intibitdi in gsl@tee from
4- mew)s-(mpmdtnyloth.aimetze&aﬁtaseéhaao|
2

(20% eggg gé%&l&ﬁg%}nkﬁjﬁﬁ il 3]8&%'?'"8—2 S sfinifiloldehaetpapoly .
?r JREROKYP ?’U)Flt‘”('ﬁﬂ Wﬁ%P@H%WGRX}b‘e?rQWWHTwFQ&W&ZoI i
T+E62’}hyofo]-4~(3l4pﬁ§tmwén&&ex4b@|aﬁ&rﬁlWbdlrﬁz@lﬁlzqa] -piperidine-4- carboxyllc am%
((+)"&s 5 'rm%fh?l Ktn%.,oro?ne{h?%%é%}{] [3 il O?'?&-IJ hé{ar%/(grgcn]}%%pgnt[g 5]m’ug'azo[2 1-

- 0ct ahydrocyc
tﬂ?‘ﬁ'f] |‘W'?e’4 one; 5-[6-fluoro-1- (phenyl met hyl ) -1
S{6ifincrad dpheBylpbthyl 2Hf ind=ol- 33t Iameiricthanol;

&d- @(g%ylfsjﬁrlﬁ%‘tnhw g 215 '%é' g, o%taﬁY&&XZ %p%nt?zr SiRidRA% B s Y S aP
e R é?fﬁxﬂf%ﬁﬁ"r?ﬂﬂ)ﬂmfﬂ Rt G psriseitial
(BHA Z_aF942)3»qC7nt2malaaexahytma mmylkﬁa(ﬂmtméﬂhy&nedl((xﬁ-&]enlrl)-ZaR) 2,
[@razﬁo[271 é-z]p);'r%@[B H%ﬁr%ﬁbéqf@du%emt hyl -6-(3, 4-nethyl e
%{2[9 )>/5 &@t@ié’wgag a—ép@ul@nﬂ}qhw&-ls@eihyhz prepwiidazo[5,1-f][1,2,4]triazin-4(3H)-
el 2- et hoxy- 5- (4- et hyl pi perazi n-1-yl sul fonyl') phenyl ] -5
T éTﬁ;li BY15-130sthi- 2Pl drb-F3%2h-02-dyrilithyirtettyn B Sy k3612 5 H oy thictin5-yij-4-
pIOpgi‘WW”qu”'[f‘{"éu' PRy | - 4, 7- di hydr o- 7- 0x0- 2- (2- pyri di ny
2 @enethylpyridihH-yipetbet-odo 8- (3-p§lﬁm)91nylmethhxm)-ﬁ(3yll5]-tﬂrﬂethoxyphenyl) 1,2-
dith @I‘B@W‘B Wlh %éb”czgr%yl‘c]acﬂ'n{éﬁ{ ter OXO (2-pyri i dinyl m
32 QM '} 2)}/ (gy prlsé Plﬁ%‘{ ﬂ%gy%w m g]pyilmgjln -5 yljD -[2-(1-methylpyrrolidin-2-
yﬁeth»y]d%m{mxyb]enmpémlfmamdene 3-carboxylic acid nethyl
Icﬁﬁrob@hz&l)l:i i@&!u%)ﬁ/\ _2-brofYliRdoRs- @Eé? Eml{@ ./-di hydro-1
4y({|,'9?zl€%/x?¢eafy & %R%Iroxy-#(k methy}éthylammo] 5- rgltrobenzamlde
5y{2 pispind- @mmkbpmrmml@nmmrfymmmwes n-propyl-1,6-dihydro-7H-
p}mﬁ@d{@ﬁh}é{r%&ﬁ‘?%h& -i sobutyryl -2-propyli
3- e% ‘ g [2%4 ?hydroxymemyl?plpendm -1-yllbenzylamino]-2,3-dihydro-1H-imidazo[4,5-g]quinazoline-
2-thione;
2—(4-aminophenyl)—1-oxo-7-(2-pyridinyImethoxy)-4-(3,4,5-trimethoxyphenyl)-1,2-dihydroisoquinoline-3-
carboxylic acid methyl ester;



N- (3, 4-di met hoxybenzyl ) - 2-[ 2- hydr oxy- 1(R) - net hyl et hyl a
m no] - 5- ni t r obenzam de;
wo-2)R11es400xy- 5- (4- net hyl - 1- pi per azi nyl sul f onyl poi@rydolt050869
1- net hyl - 3-n-propyl -1, 6-di hydro-7H py razo t o [4,
3-d] py ri mi di n -7-one;
3-ethyl -8-[ 2-[ 4- (hydroxynet hyl ) pi peridin-1-yl]benzyl am
i no] -2, 3-di hydro-1 Him dazol 4, 5- g] qui nazol i ne-
2-thione; WD 2004/103407 PCT/ E®2004/ 050869 34
2- (4-am nophenyl ) - 1- oxo- 7- ( 2- pyri di nyl rret hoxy) 4- (3,4,

BT R A Bt A PR aoh Bt Borvelideephsatnstianov:
pMide;3- ( 3, 4- di chl or o- benzyl ) - 2- met hyl - 3H - benzoi ni dazol

153y 8- dnnﬁi&@&@yﬂmmuo@m[ﬂgg]q&n%ﬁr d-+f)- By n8noma-al
'Fn"e{h pldarzZ"L 4, 5-9g] qui nazol
é‘ 9?7 pr opoxyphenyl ] sul fonyl ] -
ﬁ@yqlp}aprpyl-@é$ gti]p)pyel~pyrld|nyl) 3-ethyl-1,7-dihydro- 4H-pyrazolo[3 4-d]pyrimidin-4-one;
3oty [eRpeahyipdazin3t-Riuten)242- Mhb@ur(ml&eu?w 8h&RYToyrkinz-fil Dmethyl-6,7-

d di
%g%(f%ﬂ_ﬁﬁng%ﬁ?jﬁ%%m'? B]Tﬁé‘lg Iarznl nI 2 yl suI fonyl )-2-[2-meth
&W"I{CR}QIﬁﬂt)ﬁyﬂ'eﬂ@t(h‘é{éywﬁmwﬁhmn@hillln@dmet hyl -6, 7- d
{1y bé&yl&tsmudram{e@{yﬂ:s (ﬁtﬂ&m@ﬁ%ﬂyb&ﬁz |déne1513|¥-m98rﬁ1-y|?ac(eilamnde
Eléldmp/cgg %?o ggp&lyahenyl)rgﬂ s-tQ a%lo[4é<%pynml |n et hr}él am no) - qui

{

F-dikydserhi£4, (3 Aoy heorayl) - nm@taﬁwll%if()&uwolﬁomq precithiammegegically ac-
ScpytbieGaINGa NBEkidetRRELf br & pHalmRE QAN ERptable salt of the Iatter
3, 6-di hydr o- 5- (o- propoxyphenyl )-7Hs-triazol o[ 4, 5-d] py
rimdin-7-one; and
18. Alsg pryeihes.ageqrding g amy eficlisrsHax b ahereipithe PDESiinhibiterss sejeicled from
4-MethyH) (4 Quidigl)thiaonez-cPboxamipgar maceut i cal 'y ac-

o) r er
Qt 9‘ kf8 ﬁ?}gérllﬁ\opﬁlm'\&og»xd (ﬂﬁyrlgngja t%%f?y tq,]natnlf)] t?q'ag}hanq_g
r%qowpéﬁwa@ma@@b'a -Aadd 2 Pepraphesy)-bT-gihydso-aH-pesings-one;
Wesdhidu- cstmana%ealmvbéhzy@ﬁm@aumzﬁﬁlﬂ]iﬁﬁ&d.rBDEs‘arboxync acid;
a

b7 b 2 o R SECPE St P el pgpor
PIPi4a?& group consisting of SILDENAFIL, VARDENAFI L
Si[EefludrdDAhiAinylineth Ak 1H-lds£z0B8-ypBlukadheiRaay di Nng to any of

8; Q'h%ém%tﬂyl %Ql 15, éé!hieg &éﬁo&éﬂ?ﬂ?@ﬁﬁ;&én@ﬁgm (}39{ g 1Sbr1pur|n ]4 one;

Use
% (3a9hl?ﬁ° + mﬁfawbenzwlﬁ@?@? o ppiERd i aRaRess-carborite;
\BREDERYA 6,7,12, 23:hexdhgdro-niatty P (3 4aaetyidhodickyperdn)y  Of
E}Jré}inﬁﬁ 116t1]9y,%g[,3 ‘%‘ﬁéﬁ N4 4B PDES i nhi bi tor | s TADALAFI

accor di n%to cl ai ms to 23,
%\Re‘%“l,%5 %%hVéq'&eéaé@é “YisyifQupbRbANYY Wbap@ex"@rdaw #111,2 4]triazin-4(3H)-
¢reDE4) and/ or phosphodi esterase 5 (PDE5) activity is

flgi '4r[f§fﬂé ﬁhyl - dﬁﬁbr@‘gftrﬁg ol %kﬂﬁetﬂ b on%ﬁé%prfﬁ@%td&w H%ilngsf-ylm-

rgl c
'B’?Qﬂ’im??yf]?'forﬁ’ﬂlp@ﬁ?@"%ear t failure, nephritis,
2-(2ovetpipyiidied-gimethyl)-1-os-& (2epyarnipihylisiethsixy )-288,4,5-trimethoxyphenyl)-1,2-

ERRIE ki Rino %m&_g(\aé%aw L for the use

accor ai co r|S|n as a ed
%Grﬂﬁ‘? Wé{—%)éﬂ,p -propyl-8,7-dihydro-1H- pyrazolo[4 -d]pyrimidin-5-yl)-N-[2- (1 methylpyrrolldln-z

yl)ethyl]-4-propoxybenzenesulfonamide;

1-(2-chlorobenzyl)-3-isobutyryl-2-propylindole-8-carboxamide;
N-(3,4-dimethoxybenzyl)-2-[2-hydroxy-1(R)-methylethylamino]-5-nitrobenzamide;
5-[2-ethoxy-5-(4-methyl-1-piperazinylsulfonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one;
3-ethyl-8-[2-[4-(hydroxymethyl)piperidin-1-yllbenzylamino]-2,3-dihydro-1H-imidazo[4,5-g]quinazoline-
2-thione;



(a) an effective anobunt of a PDE4 inhibitor and (b) an

ef fective anount of a PDE5 inhibitor, and optionally
woedo4aopiar maceuti cal ly acceptabl e carrier. 26PCT/EP2004/050869

Phar maceuti cal conposition according to claim25,

which is a fixed oral conbination. W 2004/ 103407

PCT/ EP2004/ 050869 35 27. Pharnaceuti cal conposition

suited for the use according to clains 1 and 2,

conprising as a free conbinat3on (a) an effective

amount of a PDE4 inhibitor and optionally a

ggfrnac uticaly¥ acce %arr er

EPSRpEM RGPy "#'BE@O% it B'f“eté’ﬂﬁpaisw 6ﬁaﬂhy9'°'a°qu'n°""e-3-

parboxgiicceid metfel dsier,accept abl e  carrier. 28.
ndH rf B3lch if S G\l .

PSSl RSB E D SRl

PBES | NHI BI TOR. 29. Phar maceuti cal conposi tion

&d(3-¢7.8tdinggira-&oxrif-igidazd{4 b-giuifzolines-A)/4-proprayprenyifsiifeny]-4-

.aahggg;,@m INHIBIT(PlﬁseIectedfrom .
L b SIS a2 i Bt

plathiled-[aZ4-ethiipigemain-1-ylsulfonyl)-2-[2-methoxy-1(R)-methyl-ethoxy]pyridin-3-yl]-2-methyl-8,7-
ﬂrﬂﬁiﬁs Q@-ﬁ?rafbm(&d] Ql.rﬁ& hexyehenyl ) - 2- (1 net hanesul f onyl -

lg"l(%i(%? H -y!.e)éd%,feéhoxy- -( 28 metﬁoxyetﬁylamu\/o qumazo ine;
(%B beeRy 2-[B-fijdro Reestty-3-(5 4 trimeihpylenzyiient)-Bi3-intlent-¢{-hastayide;
bemiyam@ Ro-BrofoxGekeh ﬂﬁélmgio% 28PiHR- ﬂér‘:eﬁéﬁa’ one,

Jelyra ey W%&?ﬁwa?vgz.weﬁw?ﬂﬁﬂ PR 3 Sanitoltcay ac-

geptable-sglk or- a}j@yml@'tbeprgof at# pharmaceutically acceptable salt of the latter.

(4aS, 8aR) 4- (3 4-Di ethoxyphenyl) 2- [I - (1

rg ﬁ.{fa on metaﬁ%ﬁqnﬁ%q tg %of clafJI pﬁo % whereln txe ILDI:4$ hhlbl%f isa SHEEIIECTED
BDES NHBIBAR) - 4- ( 3, 4- Exethoxyphenyl)-1-oxo-4a,5,8,8a-te
trahydro-1 FLphthaIazin 2-yl]-piperidine-I|-carb-

gq([ iagnéh%g-;cgorr I%Qbﬁt ﬁi rTkums 1 t?]g hle elnfheol)D(%ES mhnlgtogns g%lectteéi from the
gPUMSARBiging o I'Lak’NﬁD@\VW”} arﬁﬂﬁ@ﬁl—@f”ne 1 -carb-

oxylic acid phenyl am de,

£Lfas% ?ﬁqp%@t? zigé"o;r)ﬁ%qqt Z&E&@%’%? be %Le%ilh g]nl'em's‘h%ibﬁbﬁs SPENAFIL.

carboxylic acid tert-butyl am de,
T i) oﬂmétl‘bda&d\a@ﬁgh@ %y ot cléinfdi 1@ bd) Wherdin dreRDRB LIt 8N CARDENAFIL.
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24. Use or method according to claims 1 to 23, wherein the disease in which phosphodiesterase 4
(PDE4) and/or phosphodiesterase 5 (PDES5) activity is detrimental is selected from the group consist-
ing of COPD, asthma bronchiale, allergic bronchitis, chronic bronchitis, chronic heart failure, nephritis,
rheumatoide arthritis and emphysema.

25. Pharmaceutical composition suited for the use according to claims 1 and 2, comprising as a
fixed combination

(a) an effective amount of a PDE4 inhibitor and _

{b) an effective amount of a PDES5 inhibitor, and optionally

(c) a pharmaceutically acceptable carrier.

26. Pharmaceutical composition according to claim 25, which is a fixed oral combination.
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latter.
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32. Pharmaceutical composition according to claim 30, wherein the SELECTED PDE4 INHIBITOR is
(4aS,8aR)-4-(3,4-Dimethoxy-phenyl)-2-(1-pyridin-2-ylmethyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-
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or a pharmaceutically acceptable salt or a N-oxide thereof or a pharmaceutically acceptable salt of the
latter.
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gg— )fhgrnljceutl{;n? ﬁonY osn? on[ cco(rélrEﬂ | Erlil)g rfgp%&g; 6(% %e ?{Eéf’clall fhg ’P%Eé ingibitor is

rocy
%—}:ﬁ{gpfoaylmefa%-&(gﬂup@mpﬂh%rlﬂ) )5 <{i<p§1mpynl%vllbymz)am_rr_ie (Roflumilast) or a phar-
ilatdutaamnodccdptabld safl thertoN- met hanol ;
ci s- 2- hexyl - 5- nethyl 3,4,5,6a,7, 8 9, 9a- oct ahydr ocycl op

ent [ 4, 5]imdazo-[ 2, 1-b] puri n-4-one;
(F%a’GFFF% igal QQTFR@?'W%ﬁQ%ﬁP ami 9 653"%‘2@40 Hy whessiyy thie FBE# thhibitor is

&cﬂcldp*o})ylmbthdib@l%tﬂﬂuorﬁ&neﬁo@a{ B3@didhlord- Boxy-pyrid-4-yl)benzamide (Roflumilast-N-

éga?%zgﬁgyﬁﬁ% K'fc?ng{aﬁleI‘%“%tp?rg(,)f'df-methyIenedioxy-phenyl
) pyrazi no[2 1':6,1 ] pyrido[3, 4-Db]indol e-1, 4-di one;
27. [PRaretabatiyal &nﬁp@si&dﬁaﬁb@dimb any diclhimgl 25t T0wydrdipime PYE) inbibitor is

- = 7= | .y - 2,4]triazin-4(3H)-
8@'% TRy B S Oneh | 40 (50
l-ethyl-4-[[3-[3-ethyl -4, 7-di hydro-7- oxo- 2- (2- pyri di ny
sarPhhryrayeuidd Qyﬁpasithincz{céb,rcﬁagﬂ) afyyof claimdi28 127y Wilerdin the PDE4 inhibitor is

QWBgQE%?Eﬁ¥MJ %%Bﬂwb%ﬁa%ﬂgFfﬁ%ﬁoxo 8- (2-pyrimdinyl m
ethoxy) 4- (3 4 5-trimet hoxyphenyl)-1, 2-

3h. Phamafifics) cmmb‘siﬁupraic@bi*dﬁ@-t& angyedf bieirig I25 @ Hciitbrarehb PDES inhibitor is
SidRbfrom- (1- met hyl - 7- oxo- 3- propyl - 6, 7-di hydro-1
Jf;/rlmdln 5-yl)-N-[2-(1-nethyl pyrroli

%!—nglryaszg '&’E'WW 2Ot 8XPBEnzenesul fonami d e;

22222614, &dlpbmdzmby)’mﬁolsgejmyhly\tdy\b—zﬁ-qqu)eqnmhlb -tetraethanol;
ﬂgzodr@poﬁypﬁé“ Gz oneZ-(Z—Ero oxy%heayl) 1, 7-d|I1ydro-5H purin-6-one;

J(\L %c%mzﬂ{;ﬁ &X%]ﬁﬁ? oy engquwlgq)g}w@ﬁglar#ya@lpendme 4-carboxylic acid;
B)-fi25-etethgh@r4 Srifubramethighendy] {8i4p58ae7z8, Irydishytirbgmaigbenih smyididzo 2, 1-
gipliRlatpk- 3- n- propyl -1, 6- di hydro- 7H
5-[6-fluoro-1-(phenylmethyl)-1H-indazol-3-yl}-2-furan-methanol;
cis-2-hexyl-5-methyl-3,4,5,6a,7,8,9,9a-octahydrocyclopent[4,5]imidazo-[2, 1-bjpurin-4-one;
4-(3-chloro-4-methoxybenzylamino)-1-(4-hydroxypiperidin-1-yl)-phthalazine-6-carbonitrile;
(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxy-phenyl)-
pyrazino[2',1":6,1]pyrido[3,4-blindole-1,4-dione;
2-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulfonyl)phenyl]-5-methyl-7-propylimidazo[5,1-f][ 1,2 4]triazin-4(3H)-
one;



pyrazol o[ 4, 3-d] pyrimdin-7-one;

3-ethyl -8-[2-[4-(hydroxynet hyl ) pi peridin-1-yl]benzyl am
wOonoej4183487 di hydro-1 H i m dazo[ 4, 5- g] qui nazol i NBET/EP2004/050869

2-t hi one;

2- (4-am nophenyl ) - 1- oxo- 7- ( 2- pyri di nyl met hoxy) - 4- (3, 4,

5-trinmet hoxyphenyl) -1, 2-di hydroi soq ui nol i ne- 3-

carboxylic acid nethyl ester; pentane-l -sulfonic acid

[1-[3-(3, 4-di chl oro- benzyl) - 2-#&t hyl - 3H - benzoi m dazol

-5-yl]-nmethanoyl }- am de; 1-[[3-(7,8-dihydro-8-o0xo0-1

ﬁ%tﬁ%ﬁjﬁf-ﬁ%eﬁé{,g—ﬁiﬁﬂc{;og%)??g-&Ip?/ﬁc}{rlmy?n%e%{yﬁizﬂffo%wgffQ-Béfplfr?n%iﬁ-%-yu-4-
propgoyphepistifonyppige@azinehoxy- 4- pyri di nyl ) -3-ethyl -1, 7-di h
Y5 Areth analzﬁ}haﬁy'ﬁ) 140xg-]8Ry f))}'rfrﬂldi’riylﬂne‘ﬁ‘ro%ﬂﬁr (3,4,5- tnmethoxgphenyl) -1,2-
Jf} Wﬁ @mei %%ijeraz%ﬂet /I 'sul fonyl)
Sogelt Fns v EomRa P B0 PRPHSE1 | - 2- ot hy -
@i(hindthyler-axpE3pparalzoT-difwiragtHipyrgrgloidd-dipyrimigingig):-N- [2-(@ l.nethylpyrrolidin-Z-
lybétm]dqmox;lbebﬂeaesﬁwm.thy 4- (2- met hoxyet hyl am no) - qui
%g&l%é}?@?ﬁ) -SSRty B PRIIBoIRS FYOx IS 4 5 ¢ i met hoxybe
Nz(9 Hfdu@tf@)(yl:@p;yi ﬂd@hydloxyﬂ QR)-a'@éwlahwdemo]-5—n|trobenzam|de
3, [zﬁetdw;sotaafeﬁwnpp.wr@aw@wfahﬁ)euénw—? Fethylld-4-B8 -9 6 4ingarsizRY
§yrﬁzog°[£ @P’@"@d"f‘?o'(es 4- di met hoxybenzoyl ) - 1- pi per azi nyl ]

32{hyl- W-[ﬁ(hWr@*yim&mmpemm Arvifienzviemineii2. 8-dibdrg-1iddmidazof4,5-g]quinazoline-
o@pdrabl e salt or a N-oxide thereof or a '

ggg g%gpgﬂﬁyh)c ?x0>9 0(9 &% %R%/I%gk\ogzg 8’%,4&? &nawepgxyg @-15 ,2ﬂ$§@rﬂj§oquinoline—3-
oBbexylicgid rwfyf@t% the PDE5 inhibitor is sel ected from

6ed\&bhyslumﬁnc(afémw[@(d QphidlolbeRZ 2 enethyCEH- bﬁa@mn&:@m 5-yl]-methanoyl}-

%mE’ -[ (4, 8-di pi peridi nopyrimdo[5,4-d]pyrimdin
6- -dinitrilo]-tetraethanol;

2_[[@22 @-ﬂ@m%mﬂqu@m{q, ﬁ-gh(umazohn -6-yl)- 4 -propoxyphenyl]sulfonyt]-4-

Methoipiperatide; pr opoxyphenyl ) - 1, 7- di hydr o- SH puri n- 6- one;

]r %c@op%@bl%r(g eﬁﬁm( 4 é/ngﬁ)}l)hy%@n 'd%))%g ﬁaw azo%[g Q)dﬂyrlmmg 4 SIlone
(fge [alpﬁqurgl Ylayjf?qy})ﬁf[%/ g)gﬂ"@fyey(lﬁ)smgt%ﬁtfwy]py@m3 -gl-Bmethyl-6,7-

a:hydnszmppaioai[mia]qwﬁnhlapeﬂé [4,5]imdazo[ 2, 1-

g& izt 9% &EJX@ 3 M&h&iy%mﬁmr?m AEbngl ) - 1

(2N Pori 6 %orﬁ@tmﬁmw 3 (3, Siipaiybergyivmeyatnigei o gestagpde

eBﬂh@dr@lSl-(ﬁbtﬂ)aMpr[eByl)lﬂ-bé pitiolo, 3] ﬁy’ﬂﬂlldm—z1 one; and

§4-(d?hy{frb 635 ?Ahtfl? st %gg%u?oggz%l ﬁF%zﬂW 2(?1—1)( mB%ngﬁ? ?y agé{%g'ﬁécgﬁtlcally ac-

F‘@Wh FSE o/ hygdibereof or g rrmacoyficatly agcep@ble salt of the latter.
6,7,12, 12a- hexahydro 2 met hyl - 6- ( 3, 4- net hyl enedi oxy- ph

ﬁ@yFlh)arénaF%Jtl ETrﬂﬁ%l ?n' al:io ﬁnglto any of claims 25 to 39, wherein the PDES inhibitor is
dCRoxy- 5- ( 4- ethylplpera2|n 1-yl sul fonyl) phenyl ] -5
4-IME’(HW5 “hypdigpilazere-teaiodxamitief | [ 1, 2, 4] tri azi n- 4( 3H) -
QDS o [(4,8-dipiperidinopyrimido[5,4-d]pyrimidine-2,6-diyl)-dinitrila]-tetraethanol;
2-(2-propoxyphenyl)purin-6(1H)-one2-(2-propoxyphenyl)-1,7-dihydro-5H-purin-6-one;
1-{6-chloro-4-(3,4-methylenedioxybenzylamino)quinazolin-2-yl]-piperidine-4-carboxylic acid;
(+)-cis-5-methyl-2-[4-(trifluoromethyl)benzyl]-3,4,5,6a,7,8,9-octahydrocyclopent[4,5]imidazo[2, 1-
b]purin-4-one;
5-[6-fluoro-1-(phenylmethyl)-1H-indazol-3-yi]-2-furan-methanol;
cis-2-hexyl-5-methyl-3,4,5,6a,7,8,9,9a-octahydrocyclopentf4,5limidazo-[2, 1-b]purin-4-one;
4-(3-chloro-4-methoxybenzylamino)-1-(4-hydroxypiperidin-1-yl)-phthalazine-6-carbonitrile;



1

-ethyl-4-[[3-[3-ethyl -4, 7-di hydr o- 7- oxo- 2- (2- pyri di nyl
worbdiyo34+02H- pyr azol o[ 4, 3-d] pyri m di n-5-yl ] -4- PCT/EP2004/050869

pr opoxyphenyl ] sul fonyl ] - pi per azi ne;

2-(2-met hyl pyridin-4-yl net hyl ) -1-oxo-8-(2-pyri mdinyl m

et hoxy)-4-(3,4,5-tri nmet hoxyphe nyl)-1, 2-

di hydr o[ 2, 7] napht hyri di ne- 3-car boxylic acid mnet hyl

ester; 3-(1 -nethyl-7-oxo0-3-prépyl -6, 7-di hydro-1

H pyrazol of 4,

S BB TR e A PP on tiandh o
Pybaimpk3) 116, thoyridaidbiblindgié-1 2-dipneipy | | ndol e- 6- car boxani de;
B &h&qﬁ%t(ﬂreﬁnblgwbmLylkdlfoé’yl)br?enhysiﬁq@w 7 SRy rATBAB8 18 T Aifiazin-4(3H)-

m no] - 5-ni t robenzam de;
ar E[2 et hoxy- 5- (4- net hyl - 1- pi per azi nyl sul fonyl ) phenyl ] -
1-ethkhla- [3§1hy|l 15@? dihydro-tox@-H(2tpyritiinylnesyl)-2H-pyrazolo[4,3-d]pyrimidin-5-yi}-4-

Bbbb@&%ﬁ{d]@ut%n Fdzﬁﬁbdl n- 7- one;
i

% ﬁ jnsﬂé}(]l nfih f?x%féﬂge : @-X(Jf?yf?ne ox I (5] 4, % -trimethoxyphenyl)-1,2-
Flmydﬁqw{aalzar{'ﬂlyﬁﬂl@}?qwmle e¢icheethg esthi one;

31{ Aemmtm&@h%mg{g)eﬂam@ 1llr ﬁ%@g@g?ﬂgﬁgﬁ%}@w@z (fimktByifyrrolidin-2-
'%utuyéqe OPSX%%ZS"%%EOH g%st e?/ pent gne | -sul fonic acid
[142- f’!klthEnzvl)@rl%qlwwloz nm'emlyiobe ezcammue, 3H- - benzoi m dazol
gf(s delméfFBWbéﬁ]@MJz}[z hyIFSx L8 (R)-kreth] 18t {idmiBolBlitegsRaRinex o- 1

[é rﬂmxy%g nFthHI 16mpelr znnﬁls fP%y Bh I}]E h I—3Lﬂ ?rgw lﬂydro -7H-
ﬁﬂgjmﬁnﬁégmlm ¥ 3_ Brapssyphmsty bt -

3-otiyicd- [Q{P‘ﬁmwfbxyﬁleﬁﬁ)p%mxy ylﬁ:e%fahﬂiopy $Hingir &l I-Iillﬁludelzo[4 5-g]quinazoline-
?hlqﬁhydro 4H pyrazol o[ 3, 4-d] pyrim di n-4-one
§ 1 5- (4-ethyl pi perazin-1-yl sul fonyl) - 2[2 net h

g)(%,arm(nq:@e t1H3XP T dé3- %%?}"W‘f‘@m ﬁ(m@tn]negomlpqﬁnylp -1,8-dipydroisoquinoline-3-
darbbkghrc@cualnlremyre’s@al o[ 4, 3-d] -pyrinmdin-7-one; 2-(1

Et Jﬁkqas{l%n fcM |[1) ['3(?3 H"é‘cﬂ%iéeéyﬁ g n{gﬁl Ihé?-?( X)grgzla%la%zol %% m%H‘uanoyl}

Z'P@N-benzyl 2-[6-fl uoro-2-net hyl -3-(3, 4, 5-tri net hoxybe
M7, 8l ainelo-Bbkol- thid@iadof4) §-Hlq@ieeblins-des- propoxyphenyl]sulfonyl]
ﬁxefﬁ I@FQ&?{O 5- (o propoxyphenyl )-7Hs-triazol o[ 4, 5-d] py

ilrcxplqaﬁfﬁwr %9@0{% r(vsd'w')d% st hodiirordidpymzotal e -dlayrigvding pye;
33t w4qahmerﬁmm@|smnya2MQéme(R)Lneeaﬂyi Sth@@pyridin-3-yl]-2-methyl-6,7-

t hereof or a

EEar macgyrgglod'ﬁo& pgm%rq g‘fge salt of the latter. 41.

- irpidaarh! 1B §’rm‘¥ﬂ9ﬁ3b‘6 petiretlaatnm-Agnazelingny of cl ai ms
23)-Nderyl-2-jaHiasre 2imetHye3-RaEErimathoxybdraylidérk)-aH-inGéd- EQF Adatamide;

ﬂ@{ EHEW QsL I on

g%%&d&\@é k) r-&giﬁphégy ng%%g%ta% erée'fdn t he PDE5S
B Aidihyre-Grl4-{34- d'fg%v%ttee@w)ﬂ@mefaﬁ'evllg%%)ﬂue@ﬁgneswar@aw?aceuvca"y ac-
SlptableSAFbria, N-MAdeDkNAF bila ghathatARAAIAREdeptald salt of the latter.
Phar maceuti cal conposition according to any of clains
25 to 42, wherein the PDE5 inhibitor is S| LDENAFI L.
%P@gmp%gaﬁ@pmpp@ﬂnm tpy 8y glaimg 25 to 27, wherein the PDES inhibitor is a

SELECTED PDES INHIBITOR.

42, Pharmaceutical composition according to any of claims 25 to 27, wherein the PDES5 inhibitor is
selected from the group consisting of SILDENAFIL, VARDENAFIL and TADALAFIL.

43. Pharmaceutical composition according to any of claims 25 to 42, wherein the PDES inhibitor is
SILDENAFIL.



44. Pharmaceuti cal conposition according to any of

claims 24 to 42, wherein the PDE5 inhibitor is
WOARDANNMGY L. 45. Pharmaceutical conposition aceordiPng4/050869

to any of clainms 24 to 42, wherein the PDE5 inhibitor

is TADALAFI L. 46. Use of a pharmaceuti cal

conposition according to any of clains 25 to 45 for

the treatnment of COPD, asthna bronchiale, allergic

bronchitis, chronic bronchiti #2 chronic heart failure,

nephritis, rheuma- toid, arthritis or enphysena.

44. Pharmaceutical composition according to any of claims 24 to 42, wherein the PDES5 inhibitor is
VARDENAFIL.

45. Pharmaceutical composition according to any of claims 24 to 42, wherein the PDE5 inhibitor is
TADALAFIL.

46. Use of a pharmaceutical composition according to any of claims 25 to 45 for the treatment of
COPD, asthma bronchiale, allergic bronchitis, chronic bronchitis, chronic heart failure, nephritis, rheuma-
toide arthritis or emphysema.



