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Description of the invention

It has now been found that the piperidine-derivatives, which are described in greater details below, have

surprising and particularly advantageous properties.

The invention thus relates to compounds of formula 1
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and the salts of these compounds.

If R1 and R2 together are an additional bond, then the carbon atoms in the positions 6 and 7 in the
hexahydro-phthalazinone ring system of the compounds of formula 1 are linked to one another via a

double bond (-> tetrahydrophthalazinone ring system).

1-4C-Alkyl is a straight-chain or branched alkyl radical having 1 to 4 carbon atoms. Examples are the
butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and methyl radicals.

1-4C-Alkoxy is a radical which in addition to the oxygen atom, contains a straight-chain or branched
alky! radical having 1 to 4 carbon atoms. Alkoxy radicals having 1 to 4 carbon atoms which may be
mentioned in this context are, for example, the butoxy, isobutoxy, sec-butoxy, tert-butoxy, propoxy, iso-
propoxy, ethoxy and methoxy radicals. Preferred are the methoxy and ethoxy radicals.

1-4C-Alkoxy which is completely or predominantly substituted by fluorine is, for example, the
2,2,3,3,3-pentafluoropropoxy, the perfluoroethoxy, the 1,2 2-trifluoroethoxy and in particular the
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and the salts of these compounds.

A special embodiment of the invention are those compounds of formula 1 in which R3 represents a

pheny! derivative of formula (a).

Another special embodiment of the invention are those compounds of formula 1 in which R3 represents

a phenyl derivative of formula (a) and n is 1.

Still another special embodiment of the invention are those compounds of formula 1 in which R1 and
R2 form an additional bond and R3 represents a phenyl derivative of formula (a).

A further special embodiment of the invention are compounds of formula 1 in which R1 and R2 form an
additional bond, R3 represents a phenyl derivative of formula (a) and n is 1.

Stili a further special embodiment of the invention are compounds of formula 1 in which R1 and R2
form an additional bond, R3 represents a phenyl derivative of formula (b), R6 is methoxy, R7 is methyl,
R8 is hydrogen, or R7 and R8 together and with inclusion of the two carbon atoms to which they are

bonded form a spiro-linked cyclopentane or cyclohexane ring, and n is 1.

The compounds of formula 1 are chiral compounds. Chiral centers exist in the compounds of formula 1
in the positions 4a and 8a. In case R3 represents a phenyl derivative of formula (b) there is one further
chiral center in the dihydrofuran-ring, if the substituents -R7 and -CH,R8 are not identical. However,
preferred are in this connection those compounds, in which the substituents -R7 and -CH,R8 are identi-
cal or together and with inclusion of the two carbon atoms to which they are bonded form a spiro-
connected 5-, 6- or 7-membered hydrocarbon ring.
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The compounds according to the invention can be prepared, for example, as described in Reaction

scheme 1.
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Reaction scheme 1 shows that the compounds of formula 1 can be, for example, prepared starting
from 4-oxo-piperidine-1-carboxylic acid tert-butyl ester which is reacted in a first reaction step with tert-
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The reaction of the piperidino derivatives of formula 3 with chloroacetyl chloride (3-chloropropionyl chio-
ride, 4-chlorobutyryl chloride or 5-chloropentanoyl chioride) is, for example, carried out in an inert sol-
vent like acetone or homologues, acetonitrile, tetrahydrofurane, benzene, toluene, dioxane,
(di-)ethyleneglycol ethers, dichloromethane, chloroform or homologues, ethyl acetate or pyridine, pref-
erably in acetone, ethyl acetate or dichloromethane, in the presence of a suitable organic base, for ex-
ample pyridine, quinoline, dimethylaniline, triethylamine or diisopropylethylamine, preferably triethyl-
amine. Alternatively, the reaction is carried out in a two phase system of a solvent of the above men-
tioned list and water with one of the aforementioned organic bases or in a two phase system of a sol-
vent of the abovementioned list and water containing an inorganic base such as sodium (or potassium)
carbonate, sodium (or potassium) hydrogencarbonate or sodium (or potassium) hydroxide with or with-
out an added quarternary alkylammonium phase transfer catalyst e.g. tetrabutylammonium chloride or a
homologue thereof. In general, the reaction temperature is between -30 and +50 °C, preferably the

reaction temperature is about 0°C.

The reaction of the compounds of formula 2 with pyrrolidine-2,5-dione is carried out in a suitable inert
solvent like acetone and homologues, acetonitrile, dimethylformamide, dimethylacetamide,
N-methylpyrrolidone, dimethylsulfoxide, dioxane or diethylene glycol ethers, preferably dimethylforma-
mide or butanone, in the presence of a suitable base, for example potassium, sodium, calcium or bar-
ium hydroxide or potassium or sodium carbonate; the preferred base is potassium carbonate. The reac-
tion temperature can range from 0 to 150 °C, preferred is a reaction temperature between 20 and
100°C.



cycl ohexane carboxylic acids or -cycl ohexene
carboxylic acids of fornulae 4a or 4b |leads to the
w@erpenisdsno derivatives of formula 3. The pi pePCTEPZN03/008675

derivatives of fornula 3 are reacted with chl oroacetyl

chloride (3- chloroproplonyl ¢RI o- ride,

4- chlorobut chl oride. or 5-chloro tan
In @ KB Q)P HV TR EGH SR SOBHD FRT EAS GhPL AT pppidine-2.5-dione
(for éxamiple, {harpotaasien roeaodigd salh ot pyerofidineed.5- dleaﬂjtqao rhegitseq digcthhinstead of
prepamﬁp e did 'ﬁzgﬁle%déf il o?Q%u&agle%byeetob%h&Qém SURAS irthe feEtion mixture.

mufa 1. e reaction of the piperidino derivatives of

formula 3 with chloroacetyl chloride
In af Anerhatoe epittezisoryite, et Gempdubes, oftfoerhlil@rdbart ye yrbacted with 1-(2-chloro-

ethano%lgﬁ)br[o?c?neoﬁ 5 %loﬁgl 8[ ? aﬁ&é‘ﬁP&ALno {?bgr%:mﬂﬁé-z Ls%iolng or 4. -(4-chloro-butanoyt)-

arried
pyrrofidiea-ordions ombf’écﬁh@gmej\tanaﬁmyaﬁwr\erﬂ pdionedtq el H\ecS’P{H‘P%{WéS of formula
1. benzene, toluene, dioxane, (di-)ethyleneglyco
et hers, dichl oronet hane, chl orof orm or honol ogues,
ethyl acetate or pyridine, pref- erably in acetone,
The edagljdn efcioe apepeunds|iof Horowand il re(2-chiarotdieangy! eryeralidinedd,5-gione [1-(3-
chIo@%FJpQrkHyF}’ pRfd@Re-8 shipse, 1 @fchﬁ%o b@ﬁﬁb&ll?’»pﬁﬂléhﬁ’é -PNEdione or 1-(5-chloro-

pent oyl %?E@iﬂ'%% HE llwgﬁlﬁ %\Erlleldrﬂug@ grsggeﬁva '%4?'? %ctl I(?(e gﬁ?tﬂrée and homologues,
acethuttllermethWednwnldm dinrethalatetamide, IN- mawlme@hctmt dimetlylqulfexide, dioxane or
dlethpgﬁesﬁycéb’e?ﬁe%npf:gfergoli&’n\é@nﬂ#orr%mIB@§r RRAYS:, FBRs prte'séh‘ag gf 3 swtable base,

and water with one of the aforenentioned g
for examanie PYRSS{URY, SOFIUR Wgéors%ltn@'ﬂygfpx%e gropotassiyp; or spdipg é:arbonate the
prefefriod Wesee tpotznsiah | casbnaie drheatatiore Epaiahire) gararange 6org @ntoct 50 °C, pre-
ferre? %Saereecl'ét‘if}#teﬁ\%el%&]ﬂé e(e‘ﬂ 20 QR% @(ﬁ)sé um) carbonate, sodium
or potassium hy ogencar onate or sodium (or
pot assi um hydroxide with or with- out an added
The Epiggoliedsiud Fymalh K yprepameay Wia poassestdesiniséeabovatal yist, lf&iegred be con-
rabut yl a ch e e
verteld%to <rfheyr s\élts %FEQ S or{‘nt éo?r{ﬁo?r?d % fogrtnﬂlrggr%gé?r%gtcak I?t?ern g 8e3|red be con-
vertearmo ths Ge@onmogn@r ﬁm%ﬁpﬁfﬁiélg pr@a%,e@fs 8i¢ kpewpertha Rﬁ“‘é’“ isilled in the art.
about O0OC. The reacti on of the conpounds of formula 2
Is_carried, out

The ngd%p{gée@%{ri ernFoy?jsg1 V érﬁttra?\ngrﬁbenzom aclds, bencfo - 1rb 4 59,6 hexahydrobenzmc

acetone an
acidsclidd; Btdi’rwre berfofsaridyV Foethennyittevclotiexeae mart&essélp aﬁ‘ﬁdéeor —Cyclohexene

carb&ymcmé lidodHolR ltd GhePBrsosl biomk s b e felesxaf pieXsadMhgPompounds and In-
yl ene glycol ethers, preferably dinethylform-

¢ %th
em&iid&)or but anone, in the presence of a suitable base,
for exanple potassium sodium calciumor bar- ium

-(2-BMaHhS %?Haﬁ’r%l)%&rr&@ﬁw@—%@dﬁﬁb% c&r@ﬁér&&?y%@énl@&@ a‘f-@*chforbepropanoyl) -pyrrolidine-
referre (ﬁ,o assl um car

2.5 Jtip AP B O PGB B 615 o1 CEn 7 FLe PPy ipe-25-dione

can fee@eparaaccemipg tatrocessdsednmeety tXOpaastnh skill@DiC the\Al; for example by reaction

of th@@%fogé\'ﬁ%? Izglﬁrgd}/ \ﬁﬁ%p&%/rgﬁb%@?& &IGneaso\ﬁfﬁFn' %té&ﬂjmo(;r h{:hhuﬁw salt in an inert

above- nmen reaction conditions a suitab basi c
solvenbike fRsexayple ISfraRydrPlranes. di one  (for exanpl e, the
pot assi um or sodium salt of pyrrolidine-2,5-dione) can

Suxt%ﬂﬁ/ g g%:vgrlsroﬁg 5 yca.}rféa; %Staagxial%cgjs d r‘?\gtﬂ!’)éis%i(j:ht arja ﬂ-m’ﬁlia" b'erk% to the person
sultabl e”base to
skillggyi the pit, d@rr%arzp's "aﬂhé ENNe; Whick isrdegetordin the felquing examples.

The substances according to the invention are isolated and purified in a manner known per se, e.g. by
distilling off the solvent in vacuo and recrystallising the residue obtained from a suitable solvent or sub-
jecting it to one of the customary purification methods, such as column chromatography on a suitable
support material.



In an alternative synthesis route, the conpounds of
formula 3 can be reacted with 1-(2-chloro-
w@edangs) - pyrrol i di ne-2, 5-di one PCT/EP2003/008675

[1-(3-ch|oro-propanoyl)-pyrro{'dine-2,5-dione,
1- (4-chl oro- but anoyl ) - pyrrolidi ne-2, 5-di one or
1- (5-chloro pentanoyl)-pyrrolidine-2,5-dione] to yield
the conpounds of formula 1. The reaction of the

Salts a@ngpeined by disdivingthd faee3cowipbimd in a suitable solvent (for example a ketone like ace-

tone, ﬁﬁQ@le?rQIIthBr‘?e o h‘%ﬂ‘@l‘ﬂoﬁ)utﬂ?(&%@l éﬁjbtﬂgr gke':_’dlgthﬂ Rehel, YsthaRydrofuran or diox-

ane, acblﬂﬂr@w dwéf%ﬁﬁ fﬁhé%h)asmﬂi‘ydﬂ”re &f"ﬁ%dez°r53hl9l”°6‘ﬁ@ gira low molecular weight
aliphakic GfRoloh |sO<EHJas &mba@ambaanpwwmai cahtane-tds Gestlédani], of t which the desired

acid |gﬂbe ﬁgﬁ%qo %ts arzgtét '8% | E}{, ﬂl{éﬁrﬁgt dﬂ%%clﬁﬁ&fng ;')rgcﬁpﬁ@? Wik non-solvent

for thgl|am;iudnys|at§gelp)aenag@rathg.thggqlwpb§{alfs(gb|tqg@qé:an be converted by basification into
the frEld &?ﬁd@)ﬁﬁ&%fﬁ&\xan@m B aBReAsd infi LI H BRenHhHCSlarmacologically non-

el oo BTl TSR QB 9, Ut crone. T

pot assi um sodium cal cium or barium hydroxi de or

The RBRIWARSHHURDRE IO meQWep@ﬂaﬁ %rea&h Qetal VAth&Ut rré‘édno@ﬁ’é@ AsSwell, further
pot assi_um car bonat e.

Comm%@f froHRg! 06 WiEH ”@ Pffﬂaéa of &r i &XF?%'WB d?sgg%etd: G be prepared in an
analogeuspedyadr it & wag tvhiek s 20wahyl a PO sKilked it thepatiwstlg costomary preparation
methb@f Mul @ | prepared by the processes described above
can then, if desired, be con- verted into their salts,
or salts of the conpounds of fornmula 1 obtained can
The doit®Bundsfwiti@sare etntidned ¢0the excerpleachsiwetl @s thee séifsese preferred compounds
ofﬂmlgggg%nds Correspondi ng processes are known to the
erson'skilled in the art. The preparation of
benzoyl 1,2, 3,6-tetrahydrobenzoi ¢ acids,
In thd&R%EBKE, -FT artisdorPodin Rmpalyel, 6Bamo0i(s), middérasinute(s) and M. p. for melting
2-[1- (2, 3-di hydr o- benzof ur an- 4-yl ) - met hanoyl ] - cycl ohex
ane carboxylic acids or -cyclohexene carboxylic acids
is known to the person skilled in the art (see for
exanpl e Starting conpounds and In- ternedi ates).
1- (2-chl oro- et hanoyl ) -pyrrolidine-2,5-dione is
commerci al ly avail abl e.
1- (3-chl oro- propanoyl ) -pyrrolidine- 2,5-dione,
1- (4-chl or o- but anoyl ) - pyrrol i di ne-2, 5-di one or
1- (5-chl oro- pent anoyl ) - pyrrolidine-2,5-di one can be
prepared according to processes known to the person
skilled in the art; for exanple by reaction of the
chl or oal kanoyl chloride with the pyrrolidine-2,5-dione
sodium potassiumor lithiumsalt in an inert solvent
i ke for exanple tetrahydrofurane. Suitably, the
conversions are carried out anal ogous to net hods which
are fam liar per se to the person skilled in the art,
for exanple, in the manner which is described in the
foll owi ng exanpl es. The substances according to the
invention are isolated and purified in a manner known
per se, e.g. by distilling off the solvent in vacuo
and recrystallising the residue obtained froma
suitabl e solvent or sub- jecting it to one of the
customary purification nethods, such as colum
chromat ography on a suitable support naterial.

point,



WO 2004/ 018457 PCT/ EP2003/ 008675 -10 Salts are

obt ai ned by dissolving the free conpound in a suitable
waelnem4s f or exanple a ketone |ike ace- tone, PCT/EP2003/008675

nmet hyl et hyl ket one, or nethyl[ifputylketone, an et her,

i ke diethyl ether, tetrahydroOfuran or diox- ane, a

chl ori nated hydrocarbon, such as nethyl ene chloride or

chloroform or a IOM/nDIeE%@QF—%Bight al i phatic

aIcohoI such as ethanol, isopropanol) which contains
ina |5hﬁ@3|red acid, or to which the desired acid is
——-#hen~add d. The salts are obtained by filtering,

repreci pitating, precipitating with a non-solvent for
e AR 44,5)8,85-6dt\a@ pdro-18adHtKalazin-2-

obtar ned can oy lcation into the

sDipgrid ey €2.9:dIg¢c converted into
salts. In this nanner pharnacolog|cally non-

tolerable salts can be converted i nt 0o

phar macol ogi cal ly tol erable salts dh | ow ng

exanples illustrate the inventi N arer det ai

wi t hout restricting As wel urt er conpounds of

fornmula 1, of mhlc- S nis not explicitly

described, can be prepar in an anal ogous way or in

a way which is known by-ip Rgon skilled in the art

usi ng custonary prepar tlom nmet hods. The conpounds,

whi ch are nentioned in exanples as well as their

salts are preferred conpounds of the invention In

the exanples, RT stands for roomtenperature,
A mixigraiof £y of ?thng@fnpﬁvfr‘i‘u%1e@ép ohpiFciRimige anddrg %@P‘?F%‘f@“ Cafbo”ate in 20 mi
of dltﬂ&hﬂhrmmgg%r‘r&l%5§ hRERTERRD OBich @R6mEture i$ Lilutek @il @@sml of ethyl
acet%%%?teh tan ut?nI ]Iklrﬁ)ot)ne (sél éenrt] |sI e)(/a&o‘?ated ar}fi th% regldge piJrIfled b¥] crgomatogra—
phy (etbyl Bcétatp: men’@hd@mm -The tltle compound is crystallized from ethyl acetate. M. p 171-173°C

yII-plperldln 1-yl }-2-o0xo0-ethyl)-pyrrolidine-2,5-di one

ONO / NINOOAMmmxture of 1 g of starting

Am”@ﬁﬁbﬁﬁﬁﬁgil 0.4 g of succininmide and 1 g of potassium

carbonate in 20 n

A mixture of 5 mmol of starting compound A2, 6 mmol of 1-(2-chloro-ethanoyi)-pyrrolidine-2,5-dione

and 20 mmol of potassium carbonate in 20 ml of dimethylformamide is stirred at RT. After 18 h 100 ml
of water and 300 ml of diethyl ether is added to the mixture. The ether solution is dried over magnesium

sulfate. On concentrating the solution, the title compound crystallized. M. p. 171-173°C

In a further alternative ethyl acetate is used instead of diethyl ether in the working up of the above men-

tioned alternative synthesis.



of dimethylformamde is stirred for 18 h at RT, after

which the m xture is diluted with 100 m of ethyl
waewuatsas7 After filtering this m xture, the sSOPUBERP200%008675

evaporated and the residue pugifled by chr omat ogr a-

phy (ethyl acetate: met hanol 7 The title

conpound i s crystallized fron1ethy| acetate. M p
§Eﬂﬂﬂﬁggmﬁgﬂ@ﬂ§$¥¥%¥¥ﬂ$ﬂi¥LsyntheS|s A nixture of 5 mmol

of starting conpound A2, 6 nmol of

diwﬁﬂmm”red at RT After 18 h 100 ni
of water and 300 ml of diethyl ether is added to the
m xture. The ether solution is dried over 8nesi

um _
A solgfignfoa { @ 9 obphlrerrelyishiprde; ' 04 R dishigiomsiang iserdtigd giawly to a solution of
10 g @9&@1&1#@ Borfifydl AR lan@ @d mi I tripthyldriihe 1V 810 hinofadidhisrdntetitane at 0°C. After

comp?ett%ad %%I \%l/%erelg Q}éﬁed% %ealteg?tlor? ﬁHosﬁ"% ré@uﬁﬁg%t&{e isdétﬁj%g'%r 30 min. The

€ Wor
d|chlqpm@thm lpyas lgquﬁgq gnd ygshed gt egepyy sodium carbonate. After drying and

evap&giﬁgEE??eOQ&ﬁmg@75 purified- byStiaérhatb@asbynieeningsetaand petroleum ether (60-

80 ngﬁ)a”g%ﬁtaﬁ?dcﬁ?f“o"ﬂ&h@?ﬁﬂ%{n"éy‘f Y51 BeFi di n-4-vi 1 -4-(3, 4-d
|nethoxy phenyl) -4a, 5, 8, 8a-
& 30 Q- 2t R X loR&iV=2-pi élﬁ:nrh Qhéjﬁi}@&lté?rfah o @HYhthalazin-1-
cetylcn oride rn I oromethané i1s
d ridet o a sol ution of 10 g of starting
conpound A2 and 20 ml of triethylamne in 100 m of

A solu o%gcla‘%é)gmnﬁglh%ﬂge ?%t cgfﬁsg -f—t ﬁ\rgthylﬁenz ;lsxr%’\ aﬁéj gélsh?g?lt d‘i@f%tth%&ybenzoyl)

es U
1.2 3§Etetrarhe@totﬁam|201¢3@Clm(ﬂartiﬁ'sh eomppiueth A8); @ﬁéﬂfhdﬁé piP&V@m-41YBhydraZlne dihydro-

chlorﬁg BRd %mm@w tr)@@@ﬁ%@we\m 90 rAQH @-QFbEaIW@rémk&ﬁ&b@}atAﬁer cooling to RT,
t he conpound is

After n
mepﬁﬁPF??@éy ?%Hﬁ?édﬁ %?Eggﬁh acetate : petrol eum
et her (60- 80C3/1 1) and crystalllzed from di et hyl

y-pheny p
8@¥ﬂé@ﬂ&ﬁ¢dﬁ& 2H- pht hal azi n- g one hydrochl ori de A
solutlon of 50 nnDI of the salt of

Prep%r&% § §1e(s:§a &‘X— AP %@@gﬁzgg\wn)e and (cis)-2-(3,4-diethoxybenzoyi)-1,2,3,6-tetrahy-
drobénz@ic 3cif (staetingahmdewiddyibi2erapend ag desritidrier conppodAd. M) 248-250°C
55 nmol of piperidin-4-yl-hydrazine dihydro- chloride

and 100 nnol of Lrleth Ian1ne in 150 n1 of 1- propana
Ad. : 2 3-dibyd : ‘ v: 4-yl-4a,5,8

pfeﬁﬁhWrbaHQ)Htl’ialafzhd-i-Gﬁedvdb&fhkﬂ'l‘dé dr| ed. M p. 285-288C
A3. (4aS 8aR)-4-(3

4- Di et hoxy- phenyl ) -2-pi peridin-4-yl-4a,5 8a-tetrahvd
Prepargd 2frgnp Heihkad-&z3-Aihydro- éﬁé"'"Pﬂﬁdf&ﬁﬁﬁ'@ﬁbé%mﬁ‘f%‘pda?aé@”fm'ﬂ)% 6-tetrahydro-
benzbib @cig @tértu@C C okd ATO@TﬁTﬁﬁrbb’énBﬁd'szdés&mb@ &r a&ﬁpound A2. After evaporating

the sglverﬁ thé re(end’ue is par{ tloné(dy be?vr\‘/leze(r:)\ydl c)'\lordme’thsahg aFme aqueoé(s sodium carbonate. The

dichlormethane layer is dried over magnesium sulfate and evaporated. The residue is dissolved in di-

chloromethane and after the addition of a solution of hydrochloric acid in ether, the compound pre-
cipitates. M. p. 288-290°C

A5. Piperidin-4-yl-hydrazine dihydrochloride

A mixture of 0.1 mole of 4-(N'-tert-Butoxycarbonyl-hydrazino)-piperidine-1-carboxylic acid tert-butyl
ester (starting compound A6) and 150 ml of concentrated hydrochloric acid is heated at 90°C for 60 min



drobenzoic acid (starting conmpound A9) in 2-propano
as described for conpound A2. M p. 248-250C AA4.
W@ eoogp18457 7- Met hoxy- 2, 2- di et hyl - 2 3- di hydr o- beCZBP20D 8675
-4-yl)-2-piperidin-4-vl-4a,5, iz
t et r ahydr o- 2H pht hal azi n-1 - on€” hydr ochl ori de Prepared

from
after ypipy jhezclqep squtigniis Aragerated: TeepiAyA s #avaschyly BEaly dpiirans. fitered off
and dec@tdbovaplym. M. D, Z56€50% r ahydr o- benzoic acid (starting
compound A10) in 1-propanol as described for conpound
A2 Adter evaporatlng the soIvent the reS|due i S
/ 7S 33 _.] Cl g :

AG6.

car bonat e. The d| chIor t han I ayer 'S dr i ed ) over

nes| um orate .
150 R 8 SPYLER T oS P BRTRRS S By e diie @ siyton of 0.12
mole @f 4a(testeButiycanboofl- hlqurdzoog}ﬂlwlﬁloe-a@wtboxym @cith dert-butyh @ster (starting com-
poun Rmﬁqﬁéi mpf)tedry Rk By Rk Fshe. Mter’&omglgt% -4, ‘ﬁ@ mixture is stirred for another

peri di n-4- hydrazi ne dj Q%drochl oride

30 mi. aj_tern\ﬁtprgl 3fo ml of ‘water is added to stroy the excess of borrgl'rydrrge Subgequently the
tetratddrofNrank a5 levdpatatedyaralr the mgdutihy dqams rsolutiqni @aattdd mdh Tiedal Bther. After
inQH¥ a6 R i LA W, GATRIURE AC)
dwmiﬁgS@%%@§$Qn%&%%ﬁggﬁg%%€§% hr rocﬂ?or@c gcrd I's heated
at 90C for 60 mn WO 2004/ 018457 PCT/ EP2003/ 008675
A7. -4 @erdBufixy¥dibédyi-hiafInoRpipsdiné-i @arbogyliR\sa paeabat estire
residue is washed wth tetrahydrofurane, filtered off
and dried under vacuum M p. 256-259C A6. _ .
A mixture Nf Ot 18rmol@ef dryepipdsidinet1-dahgrdie ianig )terbbyid restgr frommerdigllyy available)
and P/ be A thuyRatvaliid W 2585hiesf hdrPe™ stfed dorsi8l HI&t RN TAE precipitate is

frltereg&)gé:aggrgaldg%g%pa%q%%@lhgqggigj 8rnrg| ((:)1019 mol /1) is slowy

4- (tert-But oxycarbonyl - hydrazono) - pi peri di ne- 1- car boxy

| iof3).893 8 phifi&thaUbbMoy B 1207 6-Aetaf drbBkhz6RBeigPouUNd A7) in

1 y tetranydrof urane. er conpl ete

addition, the mxture is stirred for another 30 mn
Prep&td &Y deshribeh irawd0@31d740f water is added to destroy the
excess of borohydride. Subsequently the
tetrahydrofurane i's evaporated and the resulting

gis diethaxybenzoyli-hadd eBEG ACig Af ter

drylng t he soIvent over nagne3|unrsulfate the et her

orate 12-115C A7.
P“mﬂ???% SO q(ygg%"%%r?%hhydrazono) pi peri di ne- 1- car boxy

lic acid tert-butyl ester A m xture of 0.15 nole of
A10. AcBf2:(P b Ry dr QQ'dimé?tﬁ\hmﬁalthbﬁvb@ﬁidiuﬂaﬁmtcam&ww) 183 Efetrahydro-
(conner0|a||y avaiTabl'e) and 0.15 nole of
t R@NZOBACIA car bazate in 250 m of hexane is stirred for
18 h at RT. The precipitate is filtered off and dried
n 72-174C A8. (cis)-2-(3
Pmm%L Sgd?ﬁﬁ&yggﬁyg/?(m 2,3, 6-tetrahvdrobenzoic acid
Prepared as described in W98/31674. A9.
(cis)-2-(3,4-di ethoxybenzoyl)-1, 2, 3, 6-tetrahvdrobenzo
c acid

A9.




Prepared as described in W99/47505. Al0. (cis)-2-(2
3-Di hydr o- 2, 2-di net hyl - 7- net hoxybenzof ur an- 4- car bonyl )
WO 200208467 t et r ahydro- benzoi c acid Prepared asPCI/EP2003/008675
descri bed in W99/31090. WO 2,p404/ 018457
PCT/ EP2003/ 008675 -14 Commercial utility The

conpounds accordi ng tocghe |nveﬂﬁ|on have usef ul
phar macol ogi cal proper ke them
industrially utilizable. As selective cyclic

The ¢ ME)L%% ag W&Rﬁpﬂ{/&%rﬁg euséfa%)amﬁaﬁab@batl Efo‘éertles which make them

sl iFReads BHEnTRIC A REPITDTRETPTEres REE) PRLLE rpectcaly of

type Bf th@y BMsagitadle oS thelbik inand a® Broacht=d thetapeftics Kfei the diebtatenihef airway ob-
structlogs on acc%Hrﬁt o?lh%? d‘gﬁﬂ @g&lgll\‘ BLt]t a@sfo o'h@%b({un{ &ﬁrﬁ&w r C?‘i}é%ryrrétte-(:-‘or respiratory

eas action)
crve-nerpesied espnend daritheregng { G eoVBNABR BRUARCOUT of He pascular dilting
action! BHCIH! tﬁé otﬂéﬂ et REpecRBi footfe trBatinemdf Widerdet e paitieukdt of an inflammatory

natur?Jaﬁqu tg, aayrws (g%{:nm%%)rogﬁxag&qs tof‘f}l s% ngr tgg ntc‘estlﬂe Pf th% eyes, of the CNS
and ofithe\ieipts, Whactt drenmegietsp iy |naz;aia§>)s s@h a@ h@tagmen A%{plqtﬁ@ -activating factor),

arachiddhi€ Stili RErivaifes tstiéh %M&fkotn@ﬁestalﬂﬁ p@%ﬁglam @ftokiriée ihterldlkiBis, chemoki-

nes, ?Iw{a;tbgfaa;gnggqér%%g%{f '%P aglpgr secromg?aacg% (‘I&%ﬁ of oxa/gen fn ree rag> AéF Is and pro-
teasedldn ithistantests trelwompasds asckutingitetie dnvaniidn pregiistinglishad by good solubility,
a googﬁcg&gll)l n‘ﬁ’éand d m&%dt&"diﬂn DarnfeBEEERE in vIE fhoddd BIbA-oral B@Hhidistration.

Interferon, tunor necrosis factor (TNF) or
oxygen free radicals and pro- teases. In this context,
On atdovantcd PRS- inkibiting phopagtidsothe lrempeunds eéardingrte the invention can be em-

ployeg q%“rr[&%"%nﬁ b&grl §/ ﬂe(ﬁfﬂﬁdasﬁﬁgré&bildst where tﬂe)g&fﬁq)e used, for example, for the

otency | n pharmacol o

reatsy G ArBEEMA SR rePIM A IRPHSS: S4B CEHE S EG U Jyammatory and
allerdeR@iducddPairkayhdidurddrs of ‘{Zﬁ’r)m’(yedirtgﬁre$rontl’ﬂﬁs eltengio brodshitis, bronchial asthma,

empha(s:é: 4 t&’erﬁﬁgt%sé n(g%t:ﬁa f fepa%vée qﬁﬂaﬁh%%‘?ﬁarﬂd"all@llémppe) such as
Hid Ve Meai ¢ e

har rapeuti cs, ey
psoriestin (lgaiRclexic 208 a&sz@ﬁﬁpréactfee¥entqn@t°ppr9@aﬁmﬁeﬁeb%‘ae*c eczema, Lichen

smpl@f( oRRydraxprerited intthe ahajehitinaitg, bibjatassesa, rgpartrephingtars, discoid lupus

erythgrp?t‘g?ugefﬁﬁl?uﬁeg a@é%dgsg{)lrga\rﬂgyg%r QLT% Jg\éo@g %nd exo enoCL)lrs Iacne acne rosacea
and qthernaiferative, inflamimatagy enchaloraisr ki disorqersy dispicHe vg"@mﬁ%based on an ex-

cessﬁmg W{Nﬁmlukoﬂiﬁﬁ&afoﬁgﬁtﬁnﬂ%m@rﬁbﬂ tiye é)‘fhrltls type (rheumatoid arthri-
era

tis, rl'%ggmla ogssipgnd(ymﬁl %sgeroiagl'jntls ?rbc{:?t%er gﬁ%&tlc l&%n c%)r c? lthehmﬁ“rcnne system

(AID®cudiintg scieraxs).coratvessva hostabastierh @@g@ﬁe@xz@sﬁas tx{pp%: Rfestock (septic shock,
endoﬁixﬂ&lh@& g?éx‘rnpégaﬁ/e %HE | thi$ sh&ktSWrWGWARQS (&duR@espiratory distress

I I 7 W T TN T M
ulceretive @gitia)p disorderd which gerrases! actiergicactier ahnicieanunelpgicab fafsereactions in

the rQ#tSH b RS @bﬁe\‘%méyﬁf(b@mt r‘Rfs¥) %Qhé"aljjﬁé'egf fegikd [paranasal sinuses, eyes),

ders; disorders which are bas
suchy 26| Uerg1 Oy RSPV eRO P BHGLS. FIGrO SO S T3 oG A Pl poles:
but aBb didorierr df kel Hebis whigip ean( Wehtesatedl tbg iPO Eamttititpis; such 8§ cardiac insufficiency, or

disorEQ? me %Erg bS R%JE?&/ &H écj)céunt 81541@ apk FUI x%htsac%dof @r{ehﬂfE inhibitors, such as,

IC CcoNn I SOor ers 0] I mmune system
for example, erectile dysfunction or Colics of the kidneys and of the ureters in connection with kidney

stones. In addition, the compounds of the invention are useful in the treatment of diabetes insipidus and
conditions associated with cerebral metabolic inhibition, such as cerebral senility, senile dementia (Alz-
heimer's disease), memory impairment associated with Parkinson's disease or multiinfarct dementia;

and also ilinesses of the central nervous system, such as depressions or arteriosclerotic dementia.



(AIDS, nultiple sclerosis), graft versus host
reaction, allograft rejections, types of shock (septic

W@ hmek1845ENndot oxi n shock, gram negative sepsi SPCT/BR1003/008675
shock syndrone and ARDS (adul% respiratory distress
syndrone)) and also generallzed i nflammations in the

The w&?@}g{x Ir{ﬁ%re %Hﬁs?? ﬁ og Q%r ?%E?%m%%lf ﬁgglﬁwglsgﬂgucang humans, which are
sufferiab fremgine OHﬂldbbwvec!hﬁﬁMned Jingspasiior aeithed|is ﬁ@r@@rl?@ae theb® §rerapeuti-

cally écﬂ\ae L Haﬁ%c%f&gi@éllytehgctlw BEd toRirdbdfiodnp BRéRenss, mdt@ e jhe compounds
t acen @arana al sinuses, eyes),

accordingeiq t%”‘ﬁp{'%‘r'ﬁ?@‘?'ﬂ%ﬁgfq ﬂé‘é is, chronic

rhinitis/sinusitis, allergic conjunctivitis and al so

The "R%ﬁ@qb Ay Qéatas Qy{he%loﬁﬁﬁ lﬁ{dg%Egﬁél %f tht M emRAEr Y4RIiE he treatment

e treat itors, h as cardi ac
and/of preRityfeKie P@Hﬁsesﬁspe‘ﬁﬁ"g &ed@?gsemee*r?ne n be treated on
account of the tissue-relaxant action of the PDE

The na/?g U ﬁ CSP S1'.!1te %(ipe lI?L% of theocrOEnﬁmkﬁpggcom‘ﬁ{gqg entlon for the production of

ion"or co
pharmacedtieal sonpositonh i af e\mptomeﬁoawwrea@teah%@/or P??Phy‘ax's of the ilinesses
mentigeldi tion, the conpounds of the invention are useful in
the treatnent of diabetes insipidus and conditions
associated with cerebral netabolic inhibition, such
The imentisbriathesene Félatss to pbeariTiaeeudieshepmpapitiong for the &P?@emsand/m prophylaxis
of theql!n§§§%§ 'ﬁ“)entldﬁS@Whléh IcoMah bEEHmM RS 5k @nduiistabeording to the invention.
Par ki nson' s di sease or multiinfarct dementia; and
also illnesses of the central nervous system such as
Additidegiiy, dissincmgoroelates tear atidd efmuanutectdemehich eompyigss packaging material and

a phe%rBQcAé/ %ﬁé@% t &3 ggn%?%%&é&@%@&égmg ﬂaéteﬂ_é'! BnHePairenk |pﬁ§}maceut|cal agent is

it e R R A e PO by prpeeorvee
(PDE@) @meliordtig trebxymetors of ko RBE-rleliated SiiserderTlaed wierkio ¢hei packaging mate-

rial c&ﬂﬁirsgscé R él%? gaﬁk%e i #‘t vihich RS ARE Wk the‘bﬁér#rﬁéc&(%él \éé‘erﬁﬁdjseful for pre-

naco I ca ective and tol of
venti & TG BARS OB NS SR R B oent Somprises one or
morel JAMBAINAS B fofm il Matdosdirey t© dhet ioventien. iThé pakagied mateh@, label and package

insertit o%/%er\ﬂltsé ?aral eWér rgseerrr%bfe%t%i E%eh&?lhg‘@%a%%g lé%ﬁ@ar@ﬁgﬁﬁahdqﬁatenal labels

tnment and
and paekagh yisersd for Riprmgceyiisals Bavinggelpted Lifies; t he | | nesses
menti oned. The invention also relates to the use of

e Cco nds a i
The HRRErePIg PO S e et . by ol UE A el RbdTYor s and famitr o
the perspih elyilied if the arthés pliesagqeetinel W@Porﬁr BpRYNRGLUNEs BFcoidig to the inven-
tion é-l édﬂ@é@cﬁﬁpouﬁ@d}‘%ﬁ@@@ﬂr emblﬁyddné/seﬂtch ot fprefetabgrimmad@bination with suitable

Phar?‘?@ﬁ?ﬁ?@%‘t"%ﬁ%& /%W%&’%ﬁ?ﬁ%%%a?( Pg%osf]ortnh gﬂg?l%tg rcogtlag tablets, capsules, cap-
lets, muppbsitorkesd patelieis de.g.camnt &) neroeiongr suspensiops, gteh@f é@'H*{?@&er% active com-

poun@%&géﬁi LAhntagedulS bbiRY EJNR/ééND 1 arﬂ%% arld r\}\ihb}e}/by thé @pproprlate choice of the
I nvention rel ates to an cture,

AT 988" P P AT S TSRS 8 O e e JOEISg Pt form o an
entergler) eantyasuited! tomhiehactives atnapauad lkagjiomlg theidesiied| onset of action can be

adm%@frein t he pharnaceutical agent is therapeutically
‘ective for antagoni zing the effects of the cyclic
nucl eoti de phosphodi esterase of type 4 (PDE4),
The péredn sxillad innttge bivés famitiptvdimsausifiarasn oPBEpientsdihithexde suitable for the desired

pharrqgée%[igﬁommﬁgt%n%ﬁ LEd it (1 $ishRE KNG oWBAR: in addition to solvents, gel for-
mers, ointment bases and other active compound excipients, for example antioxidants, dispersants,
emulsifiers, preservatives, solubilizers, colorants, complexing agents or permeation promoters, can be
used.



rial conprises a |abel or package insert which
i ndi cates that the pharmaceutical agent is useful for
WEe@4/0v8ant i ng or treating PDE4-nedi at ed di sor deCHEPRNE008675

wher ei n sai d pharnmaceuti cal ent conprises one or
nmore conpounds of formula 1 according to the
i nvention. The packaging material, |abel and package

i nsert otherw se parallel or resembl e what is
The adreinistratioh yf the gardeckutics! eanznositions apescRReyP ey fpnten mpy be performed in

any of tﬁ%)gém%r Il@é@e;ﬂ@&ﬂﬁ@&% df Q&rﬁﬁsﬁa%ﬁ’ bvdlBRé MmakesH. ilistrRivé axantpis of suit-
ted utilitie

able W%g@gwlnwatﬁp a‘&:@gg i aw%P@Lgr'gf gé’lsltgL Barentgr%%g Ialt tlragﬂnger%al and rectal
delivefyaOial dedivery o prefdmedper son skilled in the art. As
phar maceuti cal conpositions t he conpounds according
to the inven- tion (= active co ound are ejt , ,
For therfiepigyatioasoslsenct ot egpEtcay Aeyihe FOBHBY EEPBROT 1 inventeon are
preferSbly élwémumﬂbraﬂ BRRR4lEtional tha tbxinlof an berssof ity aprosol particles of solid, liquid
lents f t
or ml)(FéB?FERogltlon %re hé\ﬂngtaggar}\&gmf% S5 l}%) @%grﬁtao%ﬁrgésb%ggﬂg{ %f Zet% 6 pm.
(e.g. as TTS) enmul si ons, suspensions, gels or

Aeros8lQYeHerbATan b@&anﬁ’&i’[duv for ©R4Thpl4) BY prdssuendirvad jet atomizers or ultrasonic atom-

izers, %Ht\e/gcg’%%gg‘%ﬁf 3é¥ be nl%np S"rl mr’?ﬁﬂete@edlaém%lsgé‘%r%qalﬁ?rgé %dmmétraﬂon of

lari'es an
micromizesl apti@rmmpowdpfﬁqﬂ Ffﬁé'émnlcé@t‘?rl“eﬁdm nistration form(e.g.
a del ayed release formor an enteric fornm exactly

suited to the active co nd/ P
oepe et b T oA NP B L S S b gron s
additiorraliyt dvatadrthe reguifedexdipients, wiighasafiox iamale @rgpqﬂantggg;g ﬁrlgqmtlg the case of
meter}é@fI a&%f&?{ es@f'ébé Q(,}Hl/@stfb@fancgégeer?lﬁﬁlé@dstabmﬂ% rﬂ?é‘s%blkh\ﬁéa' flavorings, fillers

ormul at'i ons .on account. of now edge.
(e.9- lpgiosgdiine icate of BoWsT Dhaiers) °rdfe"1‘ppf°8f’§e r‘?gﬁ‘g ' ac&Yerﬁo%’ﬁ? "Bases
and ot her active conpound excipients, for exanple

For th%?)‘ﬁ %éésd@%ﬁlatlﬁl' 2 Fa?% Sr of 2BPRthiidsi R Svailable wuth which aerosols of op-

ervatl Ves, [ Zer s, colorants g
t‘munh@?é’i‘ﬂess'@rcaﬁ o ﬁé’éﬁr?t%aﬁﬂ’w %c]argd uging ap E‘ha’a%oén@ge"?‘w which is as right
as pogﬁﬂé/f& 1|8e4§eﬁ|eﬂgﬁ/ 5&0&/ 10086575 adafit6rs Thmmcerd nexpisdters) tehd pear-shaped

contalnﬁv éﬁ?] rgh% % u ?(%F N dglﬁ&%étgl?éw@e%%ﬂﬁgﬁdwpl}f@r %;J?gy (Autohaler®),

for meletsd peweolnsi e@"h@far éidfh? PSSt qf REWERS m@'aﬁ apreberpf f%ﬂ'%'ﬁ' golutions are

avallalb% Ht Hidkdakfo, %mk@sﬁ%orﬁléf@ or tA® |nﬁa|&Qﬁ>€§mb@(ﬁ in European Patent Appli-
nistration Include intray

catlor}:@? gﬁ@%:}?ép usmpg)wp Ehdzlan OFF‘P‘Q@HEP Pon actplg 8?'3Ff°u”§ céziml t&earcg}leved
Oral delivery is preferred. For the treat nent of

For 1@ tr?é%{nga%[ o G%Fmé't%%s MR Qi RlsYact drd@isd to tﬁJ\ﬁveﬁWé‘ lhq)%rtlcular administe-

% invention are pref ag)#ey

o ¥ f BPSAPIBGTACRH OTBAS oA HHEN FBrHIGHI® 8 OB gaplpation. For the
productich a&ﬁ@ﬁﬁérmawutmaﬂ: kaspaaftioss) ltiedgom pognuis caccardingritac the invention (= active
compﬁur%g%letgre%r}ad?OUS?J \ﬁ&i{‘ %Egb@evﬁl‘%gngcegﬁcgl%& rleQEn@fuﬁhér‘Bro%sted to give

Aer osol generati on
sultagephangaceaioel EtmiGRiens. Sulebis@RpaEousy HRUSURIE oo sgpmPle, povders,
emuldi6ils, SlspEHsBRS, Sprays, bilst siate@nts Craiit diitnent, @fe@msutistes, gels or solutions.

advantageously by propellant-driven netered aerosols

or propellant-free adm nistration of
The pharmaceutical compositions according to the invention are prepared by processes known per se.

The dosage of the active compounds is carried out in the order of magnitude customary for PDE inhibi-
tors. Topical application forms (such as ointments) for the treatment of dermatoses thus contain the
active compounds in a concentration of, for example, 0.1-99%. The dose for administration by inhala-
tion is customarly between 0.1 and 3 mg per day. The customary dose in the case of systemic therapy
(p.o. ori.v.) is between 0.03 and 3 mg/kg per day.



m croni zed active conpounds from i nhal ati on capsul es.
Dependi ng on the inhaler systemused, in addition to

W0 b@sact4sve conpounds the adm nistration formsPCT/EP2003/008675
additionally contain the requjred excipients, such as,
for exanple, propellants (ef§7'Frigen in the case of
nmet ered aerosols), surface-active, substances,
emul sifiers, stabili Biolegicabinyestioglions, o5~ | avori ngs,
fiIIers (e.g. lactose in t he case of powder inhalers)

The sﬁ‘fﬂ"ﬁ&?@ g%r %Ilﬁa}i\fﬁ? cAIVMD reII %fcsm'mvfgr lqm%qﬁ\‘%%m d?\gaﬁohﬁlmunocom-

er of
poteniects. A FDEA [39o0W T IvPioadly @Bresses S B 1B51veq fptaton and propaga-

tion oPﬂﬁérhrﬁétGrySd'isésse% QH T*éﬁor%@&f s&r@dt anehegnbdidssdrasedohibitos!, reg-40, ,The

Handlpqgk of H@L%tg{)r?agrﬂ%g ?qgg gaadilepfc Fﬁ'eis ’?%Qﬁg aFlél @I"]?Iblﬁ%’\ IQ:Qd%% Qlll fcrease of
the infraqeiu@rcaMPecopeantiatios Jand s @ﬁ]ﬁ-l@l‘mp@@f cellgat zg:,tlyﬁénp@ (J@eSogmess et al.,

| ul al.0b&S A7 1390]esnBdobe(r) ), and automatic devices
mnmgﬁﬁktlﬁ égpu fer spra§ (Autohaler(r)), for netered
aerosols in particular in the case of powder

The dnﬁhiﬁin&ﬁéiory Aotentiabef P4 inkdthsiic gibo s okiinus @nisiahmedels has been described

(MM Val aaﬁng 1% G- 17(P| 1§§ﬂail:cﬁrﬂfeg%vest%%ﬁ@ddf@b@ﬁ)nhlbltlon on the cellular level (in

Bonal er r described in Eu
vitro), pata@q vaAptp [of prog\g@m@ﬁtogpeg)ogﬁag ch:PfA mqﬁlﬂrﬁ I%ﬁ Es A the superoxide
proddéﬁﬁnl &H{eu@wmllﬁl(ﬁtgc&lﬁdt@ﬂ anArah:Pharmac@mﬁ@Lﬁﬁz -69aNn199¢) or eosinophilic (A

Hatzeirg?&? 0% ﬁlg Brléc &8 r acal 161‘ ﬁtt ﬁ I?3';31 01“99@5%5%%@;%@39 thch €an be measured as lu-

tion are in particular
mmommmscr@mnpr@wq@nw er ﬁh@ ﬁmt@slspﬁtslg@r PaeERsiPee ety g glonocytes, macro-

phaggsomgﬁdrftﬁé g&é (@Qw'trfeh et eBr&U'ﬁh@Ma@olﬁQ’( 0P8 abo7, and Pulmonary Pharma-
Lan

col TE%”%&IBF? Gf& 19?%6'”&9%& %r%béxgcgm(g;ulakrf %J%?rﬁiélrg?%ltl&%ltors is evi-
dent fremaied inkibitiorcofipealindspponsasdike p)écﬂ@neagyhtyeqﬁ scadolifgratipn (DM Essayan, Bio-

B gprb%g‘)@f}: eldobC alibsidhed WAk %ﬁlb@lﬂ@ efe'dtfetlchﬁﬁf the afore-mentioned

esse ive suita
i e i AR R BDES PRES 5 e cqgouncs sccorang
to thedih@ntidras thex aopite] ingicatatdorshe sugprassiineh nflangnstpy meicessss.
sprays, oils, ointnents, fatty ointnments, creans,
pastes, gels or solutions. The pharnaceuti cal
conposi tions according to the invention are prepared
MetHoM {61 RSREARS inkiMXivh FTPDEIactivilthe dosage of the active
conpounds Is carried out in the order of nagnltude
customary for PDE inhibi- tors. Topical plicati
PDE4 antivity Wes Wetermaisechan depsthed)byfiapmpsee & gl é‘WéEr)VP' Ryt Res 10: 69-92, 1979)

with é&%%ﬁé&%né l’Bé%erCéhGtS%h\ﬁeUehﬁaun%ﬁBthhﬂedbﬁ&’gledSPhannacol 311: 193-198,

1980)a&h§ ﬁ?%%?%lylc\)/ngmByf %ng;%%a%i nﬁ m|drot9%'3pcl:agesﬁhe-ggi? qﬁ?tﬁrefcgﬁtamed 20 mM
Tris (BH T.4315t'8 Mugl-p® b LbleaAMPT RElcOWS (et 30. %ﬁmfﬁﬁs% dhectgg gompound and

an al%ﬁg}séf%?ﬂcfr&hﬁlﬁrﬁm neutiBpilis dﬁl}‘ cgllméA(f nl}7 cbr&aub@éﬁ”m&@cﬁ/lt@3s described by
Schudtet aBi(I\g)quam %c%rquﬁp/%gtslﬁéﬁzgr@ﬂgao?ﬁ 4% }ID &)qgﬁeolgﬁ':ﬁx’»-s%ecmc inhibi-

tor M6Mﬁ|lzdn@ (AMR) (vasAWE?)ldadsto weppresk IPOGA at:uyrty prn]rnatmq framy contamlnatmg platelets.

Ser|a| &Ll&%ﬁﬂmg cYmBiRad fb?éb%@d |rP§M§@tanG @Urinsr dlITféﬁ 1H@E’GVIV ) in the assays
oenzyne 1S oad resse q 1 NVO n

to ob'taﬁ\éhqe gﬁstrqsdafmabq?n%alén %lnhlpll PjH2 @flﬁ}d%(ﬁ F%{Wﬁ%tf%?n of 1 % (v/v) which by

itself Gl SRyRBSaffedted PDEY acinity. C Schudt, in ,Phosphodlesterase
| nhi bitors", 21-40, , The

After preincubation for 5 min at 37°C, the reaction was started by the addition of substrate (cAMP) and
the assays were incubated for further 15 min at 37°C. 50 pl of 0.2 N HCl was added to stop the reaction
and the assays were left on ice for about 10 min. Following incubation with 25 ug 5'-nucleotidase (Crota-
lus atrox snake venom) for 10 min at 37°C, the assays were loaded on QAE Sephadex A-25 (1 ml bed



Handbook of | nmunophar macol ogy", Academ c Press,

1996), and its inhibition leads to an increase of the
WO pionacsabt ul ar cAMP concentration and thus to RPEEEP2003/008675

i nhibition of cellular activafjdon (JE Souness et at.

| mmunophar macol ogy 47: 127-16 2000). The anti

vquml%)g{rr!uegq?mgxantg\(ﬁ) ! [2) %(ﬂmt@ Wg%f 3E een E\?hl?htfé)rﬁ\?at% mvé dﬁ%na fhe eluate was
counteBefbixbipactivilyi RSUltS werkGprré eyl fog[ygryk) valyeg (meggared in the presence of dena-

tured %rﬁt‘éfﬁ? Rhlgﬁgvbl‘%rbeﬂ)tlv EP % tdt&) Radakivi) TOB abdent@? kydit Alicidogass|hydrolyzed

| a var i et tor
did not @@B‘%S’f?soeé Obﬁﬁ owa@;%mt%aonc r&h%fi@ @F"e‘v W f%rutpr{)ee?oof olgts accord-
ing tolth® GHyEitiod Morcthe rdiibition i itiel EDlﬁz)Catgtyltwderee:tetqﬁm:ned ,f(?mhthe concentration-
" 0, 1991) or eosinophilic (A
'”h'b"“l‘—’fét’%?srcr"g“°%§ar ?g‘%@ss%%t J Pharmacol 114: 821-831,
1995) granul ocytes, which can be neasured as | u-
The |ﬁﬂ|tﬁt@}yV§IU€kﬁdb‘£@ﬂm@H eiteWdinp@saeaerndingito thl éwventint fodew Sorathe following
r
able e tpie FE aPFe of B el SRRESHY e AR orRARGSHRY
221-231, 1997, and Pul nonary Pharma- col Therap 12:
TablX /- 386, 1999). In addition, the inmmunonodul atory
potential of PDE4 inhjbitor dent fromthe
'“h'bi'tfﬁ'i‘l%lppﬁéﬁcwtyfmﬁﬁulredr%ssﬁ?ﬂ‘é*@g"?'ﬁﬁe cyt oki ne synthesis
or proliferation (DM Essayan, Bi o- chem Pharnmacol 57:
965-973.—1999)—Substgnces which inhibit the secretion
comppued af jor e- ﬂ%?ﬁoone proi nfl ammat ory medi ators are
——these—whi 4. PDE4 inhibition by the
corﬂpounds acco@cﬁsng tjo the invention is thus a
centrat—rndicator—for—t he suppression of inflamuatory
processes. Method for nmeasuring inhibition of PDE4
activity PDE4 activity was determ ned as descri bed by
Thonpson et at. (Adv Cycl Nucl Res 10: 69-92, 1979)
wi th sonme nodifications (Bauer and Schwabe,
Naunyn- Schm edeberg's Arch Pharnmacol 311: 193-198,
1980). At a final assay volunme of 200 pl (96well
mcrotiter plates) the assay m xture contai ned 20 mM
Tris (pH 7.4), 5 MM MCl 2, 0.5 pMcAMWP, [3H] cAWP
(about 30,000 cpm assay), the test conmpound and an
al i quot of cytosol from human neutrophils which mainly
contains PDE4 activity as described by Schudt et al.
(Naunyn- Schm edeberg's Arch Pharmacol 344: 682-690,
1991); the PDE3-specific inhibi- tor Mtapizone (1 NM
was i ncluded to suppress PDE3 activity originating
fromcontam nating platelets. Serial dilutions of the
conmpounds were prepared in DMSO and further dil uted
1: 100 (v/v) in the assays to obtain the desired final
concentrations of the inhibitors at a DVSO
concentration of I % (v/v) which by itself only
slightly affected PDE4 activity. After preincubation
for 5 mn at 37C, the reaction was started by the
addition of substrate (cAMP) and the assays were
i ncubated for further 15 mn at 37C. 50 pl of 0.2 N
HCI was added to stop the reaction and the assays
were |left on ice for about 10 mn. Fol | ow ng
i ncubation with 25 pg 5' -nucl eotidase (Crota- |us
atrox snake venon) for 10 mn at 37C, the assays were
| oaded on QAE Sephadex A-25 (1 nml bed




WO 2004/ 018457 PCT/ EP2003/ 008675 -18 vol une). The
colums were eluted with 2 m of 30 nM ammoni um

wo eoomioss4s87 (pH 6. 0) and the eluate was count edP¢DEP2003/008675

radi oactivity. Results were cgyrected for blank val ues
(nmeasured in the presence of dena- tured protein)

whi ch were below 5 % of a%n?tl i gi oactivity. The
anmount of cyclic nucleotég%siﬁfgrolyzed di d not

exceed 30 % of the original substrate concentration

T | for the conpounds accord- ing to the
ﬁ%@gﬁgﬁgﬁﬁﬁﬁﬁM%ﬁe inhibition of the PDE4 activity were
determ ned fromthe concentration- inhibition curves
by nonlinear-regression. The inhibitory val ues
deternmined for the conpounds R&cording to the
invention follow fromthe g{lomﬁng table A in which
t he nunbers of the conpodndscorrespond to the nunbers
of the exanples. Table i/bi tion of PDE4 activity
conpound -1o0gl C50 1
10. 66 WD 2004/ 018457 KRS EP2003/ 008675 -19 Patent
claims 1. Conpounds /of ™Nornula | RO P NNN R3 O
(1) R2 RL in whiR3 are both hydrogen or
together form an addi W bond) R3 represents a
phenyl derivative of A lae (a) or (b) RA R6 R5 (a)
O(b) R7

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

R3 represents a phenyl derivative of formulae (a) or (b)

R4 R6

R5 (a) o) (b)

R7
R8

wherein

R9

R4 is 1-4C-alkoxy or 1-4C-alkoxy which is completely or predominantly substituted by fiuorine,

R5 is 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, or 1-4C-alkoxy which is completely
or predominantly substituted by fluorine,

R6 is 1-4C-alkoxy or 1-4C-alkoxy which is completely or predominantly substituted by fluorine,

R7 is 1-4C-alkyl and

R8 is hydrogen or 1-4C-alkyl,

or wherein

R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, form a
spiro-linked 5-, 6- or 7-membered hydrocarbon ring, optionally interrupted by an oxygen or sul-
phur atom,

is -C(O)-(CHz),-R10,

wherein

R10 is pyrrolidine-2,5-dione-1-yl,



R8 wherein R4 is 1-4C- al koxy or 1-4C-al koxy which is
conpletely or predom nantly substituted by fluorine,

wWOR0049184571C- al koxy, 3-7C-cycl oal koxy, PCT/EP2003/008675

3-7C-cycl oal kyl met hoxy, or 1-4GC al koxy which is
con‘pl etely or predom nantly substituted by fluorine,

- or 1-4C al koxy which is conpletely
'S ﬁn 'n%g?ﬁq'}?ﬁnf@éysubst ituted by fluorine, R7 is

andtrresa@qrtneyecmum@ i s hydrogen or 1-4C-alkyl, or

2.

wherein R7 and R8 together and with inclusion of the

car pon_at h the e bonded, forma
s‘iﬂ"PB“'?‘Fr?ﬁ@ngﬁé%cmd&\gﬂo/a AE Ay egﬁh drocarbon ri ng,

R1 ana[R2 zpeladth iydrages or tagstied fdy aaaddjtwg‘éwﬂ@r sul - phur atom
(i abriee: of BlRuiae WhéH RIOis
R3 feggrrﬁﬁ il 3T one- “ae(l\élb 18 Dooal 615457

PCT/ EP2003/ 008675 -20. n is an int eger from1l to 4,

and the salts of th onpounds. 2. GNPOL nds of
formula 1 accoRH4 =m 1 i nRlhi— ng R2 are
bot h hydrogen or together f'orm an addlt' Uond R3

represents a phenyl derl ive of for (a) (b)
RA R6 R5 (a) O ( \F@t wherei n ROis éb2| koxy
or 1-2C-al koxy which i s conpl etely or§9 edom nant |y
substituted by fluorine, R5 is 1-2C al’ko or

1-2C-al koxy which is conpletely or predR®8 nantly
substituted by fluorine, R6 is 1-2C al koxy or

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

whergiypst it uted by fl uori ne,

R9

R4 is 1-2C-alkoxy or 1-2C-alkoxy which is completely or predominantly substituted by fluorine,
R5 is 1-2C-alkoxy or 1-2C-alkoxy which is completely or predominantly substituted by fluorine,
R6 is 1-2C-alkoxy or 1-2C-alkoxy which is completely or predominantly substituted by fluorine,
R7 is methyl and

R8 is hydrogen,

or wherein

R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, form a
spiro-linked cyclopentane, cyclohexane, tetrahydrofurane or tetrahydropyran ring,

is -C(0)-(CH,)-R10,

wherein

R10 is pyrrolidine-2,5-dione-1-yl and

n is an integer from 1 to 2,

and the salts of these compounds.

3.

Compounds of formula 1 according to claim 1 in which

R1 and R2 together form an additional bond,

R3 represents a phenyl derivative of formula (a)

R4

R5 (a)

wherein

R4 is 1-2C-alkoxy,
R5 is 1-2C-alkoxy,



R7 is methyl and R8 is hydrogen, or wherein R7 and R8
together and with inclusion of the two carbon atons,
W@ eoowloisab7 t hey are bonded, forma spiro-| i nkeBCT/EP2003/008675
cycl opent ane, cycl ohexane, tefrahydrofurane or
tetrahydropyran ring, RO is ~“C(O-(CH2)n-R O
wher ej RLO is pyrrolidine-2,5-dione-1-yl and n is
R9 ésrfq(ﬂ)(@:&é%"'lRf?P'om 1to 2, and the salts of these
avweedunds. 3. Conpounds of formula | according to
I WRALY o el a W d R2 together form an
gi&gil{%ygﬁgofhe\é%%gl?ne@lraggr esents a phenyl derivative of
fidffula (a) R4 R5 (a) wherein R4 is 1-2C al koxy,
and tHdsaitsSof thedEcahponkys. WO 2004/ 018457 PCT/ EP2003/ 008675
-21. RO is -C(O-(CH2)n-RIO wherein RI1O0 is
pyrrolidine-2,5-dione-l-yl and nisl, and the salts of
4. tGroweurdsipptormeda 1 agcordingripdlaifdsin#hich or nul a 1 accor di ng
R1 ardRo0b@iter forth Bn Whiishal bBAd,and R2 t oget her form an

R3re$rg?${{tﬁ%&%lgylgg%%ﬁve@fo?ﬁ@g?a‘cientS a phenyl derivative of

R4

R5 (a)

wherein
R4 is methoxy,
R5 is methoxy,
R9 is -C(O)-(CH.),-R10,
wherein
R10 is pyrrolidine-2,5-dione-1-y! and
nis 1,

and the salts of these compounds.

5. Compounds of formula 1 according to any of the claims 1 to 4, in which the hydrogen atoms in

the positions 4a and 8a are cis configurated.

6. Compounds of formula 1 according to any of the claims 1 to 4, in which the absolute configura-

tion is S in the position 4a and R in the position 8a.

7. A compound of formula 1 according to claim 1 with the chemical formula




wherein R4 is nethoxy, R5 is nmethoxy, RO is
-C(O-(CH2)n-RIO, wherein RIOis

w@onol§461 ne- 2, 5-dione-1-yl and n is 1, and tPEI/BRI0DZ008675

10.

11.

12.

13.

14.

15.

16.

of these conpounds. 5. Conpoupgds of fornula 1
according to any of the clains | to 4, in which the
hydrogen atons in the positions 4a and 8a are cis
configurated. 6. Conpounds of formula 1 according to
any of the claims | to 4, in which the absolute
CORhBUAPSs idrhBR 1 Rcordihdolclin PAfth the@Rerflidal AAduR I n the
positon Ba 7. A conmpound of formula | according to
claiml with the chemical forrula 0 OON N NO O
/ N O WD 2004/ 018457 PCT/ EP2003/ 0086750 -22. 8. A

conpound of fornmula | according to ainmlwth the
chem cal formJ/I@ ON /0\ ~p\ O O

N
o)

and the salts of this compound.

A compound of formula 1 according to claim 1 with the chemical name 1-(2-{4-[(4aS,8aR)-4-(3,4-
Dimethoxy-phenyl)-1-oxo0-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl}-piperidin-1 -yl}-2-oxo-ethyl)-
pyrrolidine-2,5-dione.

A compound of formula 1 according to claim 1 with the chemical name 1-(2-{4-[(4aS,8aR)-4-(3,4-
Dimethoxy-phenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-piperidin-1-yl}-2-oxo-ethyl)-

pyrrolidine-2,5-dione and the salts of this compound.

Compound obtainable by the reaction of (4a8,8aR)-4-(3,4-Dimethoxy-phenyl)-2-piperidin-4-yl-
4a,5,8,8a-tetrahydro-2H-phthalazin-1-one hydrochloride with 1-(2-chloro-ethanoyl)-pyrrolidine-

2,5-dione in the presence of a base.

1-(2-{4-[(4aS,8aR)-4-(3,4-Dimethoxy-phenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-
piperidin-1-yl}-2-oxo-ethyl)-pyrrolidine-2,5-dione obtainable by the reaction of (4aS,8aR)-4-(3,4-
Dimethoxy-phenyl)-2-piperidin-4-yl-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one hydrochloride with
1-(2-chloro-ethanoyl)-pyrrolidine-2,5-dione in the presence of a base.

Compounds of formula 1 according to claim 1 for the treatment of diseases.

Pharmaceutical compositions containing one or more compounds of formula 1 according to claim

1 together with the usual pharmaceutical auxiliaries and/or carrier materials.

Use of compounds of formula 1 according to claim 1 for the preparation of pharmaceutical com-

positions for the treatment of an illness treatable by the administration of a PDE4 inhibitor.

Use of compounds of formula 1 according to claim 1 for the preparation of pharmaceutical com-

positions for the treatment of airway disorders.



17.

18.

and the salts of this conmpound. 9. A conpound of
formula | according to claiml with the chem cal nane

waz2¢o2/0{8451 (4aS, 8aR) - 4- ( 3, 4- PCT/EP2003/008675

Di net hoxy- phenyl ) - 1- oxo-4a, 5,8, 8a-tetrahydro-1

H- pht hal azi n- 2-yl ] - pi peri di n=T-yl } - 2- oxo- et hyl ) -

pyrrolidine-2,5-dione. 10. A conpound of fornmula 1

according to claiml with the chem cal nane

léc 1(r13th{)dlfc{r tréatBg SadReade (&table by the administration of a PDE4 inhibitor in a patient
net hox )

I—CI-OBRE"T]% gdnﬁrﬂ&é}}ﬁglt? }818 égtlelr’if'"m‘rhe%d @F e’_bfe% g%ga)bgutfaalﬂy effective amount of a

pympmhwdﬁﬁ@ﬂ@aSaﬁﬂﬁﬁ@déﬁﬁmﬁﬁe salts of this conpound

11. Conmpound obt ai nable by the reaction of

(4aS, 8aR) - 4- net hox XYi- phe ) L per | Vi
ametng &) it yay SRoRESR Rt oo e fticledios saig patent
thdripelitiaRy efectve ametiitaha gonpaupd efderimdiarieas C@Jfﬁaddh glaien 1 n
the presence of a base. 12.
1-(2-{4-[(4aS, 8aR) - 4- (3, 4- D net hoxy- phenyl ) -1-oxo-4a, 5
, 8, 8a-tetrahydro-1 H phthal azin-2-yl]-

pi peridin-1-yl}-2-o0xo-ethyl)-pyrrolidine-2,5-di one
obt ai nabl e by the reaction of (4aS, 8aR)-4-(3, 4-

D net hoxy- phenyl ) - 2-pi peridin-4-yl-4a,5, 8 8a-tetrahydr
0- 2H pht hal azi n- 1-one hydrochloride with

1- (2-chl oro-et hanoyl ) -pyrrolidine-2,5-dione in the
presence of a base. 13. Conpounds of fornula I
according to claiml for the treatnent of diseases.

14. Pharmaceutical conpositions containing one or nore
compounds of fornula 1 according to claim | together
with the usual pharnmaceutical auxiliaries and/or
carrier materials. 15. Use of conpounds of fornula I
according to claiml for the preparation of
pharmaceutical com positions for the treatnment of an
illness treatable by the adm nistration of a PDE4
inhibitor. 16. Use of conmpounds of fornula 1 according
to claiml for the preparation of pharmaceutical com
positions for the treatnment of airway disorders. WO
2004/ 018457 PCT/ EP2003/ 008675 -23 17. A nethod for
treating a disease treatable by the adm nistration of
a PDE4 inhibitor in a patient conprising

adm nistering to said patient in need thereof a
therapeutically effective amobunt of a conpound of
formula | as clained in claiml1l. 18. A nethod for
treating airway disorders in a patient conprising

adm nistering to said patient a therapeutically

ef fective amount of a compound of formula 1 as cl ai ned
in claiml.



