;e3el X@ 667: (<?6@X@ 25 Novenber 2002 -1Nevv hydroxyi adol es, their use as
i nhi bitors of ' rase 4 and processes for theipRhsParaigon

Techni cal fielﬂmmﬁmmmquWﬂron rel ates to substituted hydroxyi ndol es of the
general formula 1 R k- R Al \ DR3 ~~ NRQ I ~ R processes for their
preparation, pharmaceutical preparati ons-which contain these conpounds. The

conpounds are inh%hihgﬁioQQiBE%&BQQdkﬁéﬁ%r%%% é@ q%ﬂi@&%grghg@naceutical
s, for thg %é$atnent of disorders which can,
h

use as active conpoun be
affected by PRRTEROILAS EPERRBobNORN cBTRTasees S0F | (e | REPRATADL S pet ent
cells (e.g. macrophages and | ynphocytes). Dr; ~r art The activation of cel
menbr ane receUYS Y dfanpmtters leads to the activation of the "second
nmessenger” systenT Adenyftate cynl ase synt hesizes active cyclic AMP ( CAMP)
or cyclic GW (cGw) from AMP and GW. These |ead, for exanple, to

rel axati on iThesnotdntlise! ectekks an toubsthithittednhpdroegl miores eb&ase or
synt hesi s i n.nf]ammtor | s.« The breakdown of the "second nessenger”
cAMP and c %zgcarrﬂé eﬁﬁﬂ%il%he phosphodi est erases (PDE). To date, 7
famlies of PDE enzynmes (PDE1l-7) are known, which chffer by their substrate
specificity (CAMP, cGW or both) and the depecﬂ%nce on ot her substrates (e.
g. calnodulin). These 25 Novenber 2002 - 24 isoenzynes have different
functions in the body and are, pron nent t ‘ﬂT%%erent extents in the

i ndi vi dual cell types (BeaveR [ and HeBslip RJ, Miltiple cyclic
nucl eot i de phosphodi est er ases, col. 5 1994, 96: 399-405; Hal

| P, 1soenzyne sel ective phospho nhi bitors; potential clinica
uses, Br. J. clin. Pharnacolg3 ~N-7) . As a result of inhibition of
t he various PDE isoenzyne types, there i§ _an accunulation of cAWP or cGW
in the cells, which can 10 be thdtapeuti ddlly utilized (Torphy TJ, Livi GP,
Chri stensen SB, Novel Phosphodi esterase Inhibitors for the Therapy of

Ast hma, Drug News and Perspectives 1993, 6: 203-214).
processes for their preparation, pharmaceutical

preparations which contain these compounds. The
compounds are inhibitors of phosphodiesterase 4, and
have pharmaceutical use as active compounds for the
treatment of disorders which can be affected by

inhibition of phosphodiesterase 4 activity in
immunocompetent cells (e.qg. macrophages and
lymphocytes) .

Prior art

The activation of cell membrane receptors by
transmitters leads to the activation of the "second
messenger" system. Adenylate cynlase synthesizes active
cyclic AMP (cAMP) or cyclic GMP (cGMP) from AMP and
GMP. These lead, for example, to relaxation in smooth
muscle cells or to inhibition of mediator release or
synthesis in inflammatory cells. The breakdown of the
"second messenger" cAMP and cGMP is carried out by the
phosphodiesterases (PDE). To date, 7 families of PDE
enzymes (PDEl-7) are known, which differ by their
substrate specificity (cAMP, cGMP or both) and the
dependence on other substrates (e.g. calmodulin). These

G
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15 In the cells inmportant for allergic inflanmtion (|ynphocytes, nast

cells, eosinophilic granulocytes, nacrophages), the ptayihiRg PRk
i soenzyne is of type 4 (Torphy, J T. and Undem B. J., Phosphodi esterase

i nhi bitors: new opportunities for the treatnment of 20 asthma, Thorax 1991,
46: 512-523). The inhibition of PDE 4 by suitable inhibitors is therefore

considered a i .t stardd oi Ml a nunber
of allergi ca?ﬁ%gﬁﬁgﬁ%gd%gﬁggﬁogeﬁfg@%gc uﬂ%ﬂé&qgnﬁgﬁ’t& G@%a%oe%,éné abe
Phosphodi est BraBanenfi bie ofls ffasaBEniex 2R ey EhAdIMdtogsiualancehpor t ant
property of phgsehodbesterase, 4 ¢owibi tor s Heesiapi brlj onvefctpeer el ease
of tunour necroii,s factor a,éTNFzR%sf rl%raj nf | ammat ory cil I Sp TNFa If) an 30

i nportant pr GYCAECanTREOFYTLTE oG IRSPRAT G LBHARGYy aMPar g MFBRFObf

bi ol ogi ca8 pnocdssesd 6 TNF399s408); eadixd, 1l f OLPexam@oenAdyne@n asélyat tde

macr ophages, i I hog 5 1 .Dasophi |.s,_+fi brobl asts,
endot hel i al gﬁ%?‘%ﬁggggter%g%t elsﬁ/}lhn %%%P%’r a?ﬁ%ﬁ%l%gs cz;& scs‘—’\e]1 f'?sé%fi vating
ef fect on neBtrophi ISLirosPmaphicsel. f1BPBbl 88t sladd -eddotehete¢sdltedfs, as a

result of whijeRiyariiQws df SSHe-HeSIY stk NBsh i Afrte & Pod &) easede {0
nonocyt es, macrophages and T?ijrrphocyt es, TNFa brings about the increased
producti on ofPf @B LFtdon VRS S Lin 3he e bhgmi Whick yEdRi nes

such ?s %WCSE gm &ﬂﬁdﬂ&p&)ﬁﬁ?@ﬂgrpph@ﬂﬂm)é@nywmrphyat ITIg fgc:mir)b@nls,

i nterl eukin- accaount ts inflanmmati.qQn-pronoti and .cat abol | c

acti on, TNFa%BIr&f§e§S@élnt§§'l BSY?iif’? é’%?&éeﬁg%&’seo?ﬂg‘%%tooﬁfer °Tsuch as
i nfl ammat i ontake The mipywaofs ,AdtifnamBtuoiafs tdaed | Beénspecendes kP83 shock,
tissue rej ec%i:o%,oﬁlzlgg)qnd nuner ous ot her i mrunol ogi cal di sorders.

I nhi bitors of phosphodiesterase 4 are thus al so suitable for the therapy of
di sorders of this type 10 which axe associated with TNFa. Chronic

obstructjye pwl Ny déseasesmpEPBhtar o despreaaghd N {heldepat abhon and
al so have great eﬁ]onorgic i mportance. . Thus COPD dhsiases causg abt(_?ut 15
10-15% of a11 VPPRESY "E5st s W Tt heSdéFel opBIRBEALITEs FhT"AhBTY “9806 of all
cases of deanlacirophlgyeld3A arte tpordomidtitrg RARd saerdynse causet (Nppeaa P. :
COPD: New devel ts th peutic oppaytupitie pect.
11 (7), 431- 43?%%%&38),ﬁﬂgi/\evgéét h?t“;?%_l’e_n?%‘ 2Jq0' ‘at ?Eg%#ﬁ%ﬁ%ﬁgﬁ% are
usual |y over iBhipd#o¥ so| d NeNol CEPRrtugAtdRisscherBr bRehi treatmgnphe of

E)lol kSEr ?@dﬁheiatst'ﬁ‘rﬂgt,i f@Kégék?'ﬂ%ﬂ,Ge?ﬁeiStlﬁ—@DtG-)'.!-UT\E@n!ﬁrdﬂl-bﬂtgﬂgrpgbﬁ
ronchitis - _a_w despread diseas ultifactorial origin],

260- 267, 1994PF the Jefsa:q?lneatléﬁ”?‘?fa"to% YorB Sk T 1ot 8%;%%??‘8&%&
frequent cause dfmptedtant ¢tantime peknt2@oyeahs. theeragyndrone dérghronic
obstructive Ligedl seases {GF . pHMaLERSaV il QpasyRdr @Al el oni e 30

bronchitis w t S ngtoms coughi'ng and expectoration and progresSive and
i rreversi bl eqeﬁ*fiaicirne%@ 8f K-ukhgamhdisstesars atrbibisopar t PEARSIEG
affected)s Tireea@UIzRdn tiI® i sease is episodic and often conplicated by
bacterial infections (Rennard S.1.: COPD: Overview 35 of definitions,

Epi dem ol ogy, and factors influencing its devel opnent. Chest, 113 (4)

Suppl ., 235SA241LBpckdeB)t propdict xouf sphosphdeiessensee € hénhihgtbuacti on

cont i nuously '%ec{:_ﬁ@s%q}hitl%etildﬂ'gﬁfbeﬁ%m reNC682S! 08! % HRfY SREBEGUS sand the
respiratory distress of the
factor o (TNFoa) from inflammatory cells. TNFo is an
30 important pro-inflammatory cytokine, which affects a
large number of biological processes. TNFa is released,
for example, from activated macrophages, activated T
lymphocytes, mast cells, basophils, fibroblasts,
endothelial cells and astrocytes in the brain. It has a
35 self-activating effect on neutrophils, eosinophils,
fibroblasts and endothelial cells, as a result of which
various tissue-destroying mediators are released. 1In
monocytes, macrophages and T lymphocytes, TNFa brings

about the increased production of further pro-



25 Novenber 2002 - 4 patients is obvious. This disease clearly adversely
affects the quality of life of the patients (dyspnoegg | QW BXE" 6hH5e
tol erance) and significantly reduces their |ife expectancy. The main risk
factor besides 5 environmental factors_ is snoking (Kummer F.: Asthma and
COPD. At enmw. - Lungenkrkh. 20 (5), 299-302, 1994; Rennard S.1.: COPD:

Overvi ew of fed it Epi P ay d ct giys fl j J -
developmant.(EI fg%?%h%%%y(4$&%§g%ﬂ%% 2§§§B24§%, ?%9%? anggg %?g?%%genen are
clearly 10 mBREroPhageafFa@rat SHMN \diew RCeMest¥ t interheukhande in

l'iving habit ®pangbddint Nefease iim fA1kemawilee-pHon ke Sand hestRbEL UEE,
however, w | %ggnge | futfre. 15 Thg cgrren% theragﬁiains onl atfthe

al l'evi ation GF RS 7oy NEChIRT= VS  RoGE" EAGLaPRY ti iferver TaF | HUpher ©
progressi®n afisidreledisseaseucHheagse nfflamgptaicin ngoBet aheagoai skaybe. g.
sal neterol) i i:n._cor.nbi i W rinergi ntagoni sts (e. g.
20 ipratropig %aﬁﬁ%%gﬁgglthg Igﬁ% Iﬁh%ﬁ%%%:qﬁyﬁéfgh?ﬁgd%Pafgfioﬁlﬁﬁaeis
enpl oyed routien@orior mehIPS: GORD: Mawmedeve| omhdretts ahdmuhelapeaal c

Oppor t uni ti egy; @S NeVBnIPEs SPSES - okl dHospHidtlerdS98) . A d apggspart in
t he COPD epi sqdes is played by bacteri al 2§)|nfect|ons, whi ch have to be
Lreated wilh oA BHOGARTS WARGHR ERSHRPY gte ©f S7HA®ed iOh FhOOPES Chest
113 (4) Supphhic?42aFe?248S0cieaFed @iassmur¥oR F.: The val ue of antibiotics
and the outcones of antibiotic therapy in exacerbations of COPD. Chest, 113
(4) Suppl., 249S 30 255S, 1998). As yet, the therapy of this disease is
unsat i sf act olGphroparct | cabstriycwitd rpspeonary t e seastisnuolFORcr ease in

lung functi og; Jew Aher aneut i&@prﬁd}ﬁﬂ[ﬁﬂiﬁ.d@@i CAh@f fefds | nﬁIé‘@Uﬁ%Péé(gS

medi ators, proteases or adhesion nolec s could be very prom sTng
(Barnes P.J. ©SCROSHIc oBRPEGENCEe dTBRasEORRWIIHSHIAMI CrESef orbartg

?e\éeI ODSBSIII 1-5I—]I:i$t%ﬁQ>1§)1QJIl ﬂl?n_égfg, c%_@@@) in t%}fe_ Nﬂ)et/@é Lt@teh@()@guntéies
ndependent |y o e bagteri i.nfections co catin i sease, a
chronic inflﬁﬁﬁﬂqQﬂPWmféﬁ Pg gt &SSP régﬁI%pﬁpl%@egﬁgﬁhﬁﬁg§t58 is
found in thebdsr oathiriblhednetdpat this anthwszyn@omelrea®ed bgORGUt r¥philic 5

I tes, dat | i.a, ] t I
changes obser¥ed T THS A ?@%ﬁﬁ%?%é%%%ngéﬁ%é%ﬁ%?%i ot HEHELE ity

of the neutr dsHiSHeStgr anul bEYi ed3L 548 hus 1998Ari d1vaevaFpriga hPebipRrESent or

to slow gl@\)/vn 2 0GR ES X iGid OBf_CQ%.ll&thO Girepan s vEnt y Ofo_vIeling?5 uhry@ah@n olld
par anet ers). inpartant. stinulus for the activation r anul, ocyt es
is the pro-iﬁﬁﬁ&ﬁﬁh&bry VEGKE T 5°?FEﬁBbF rmxﬁ%ﬁﬁse?ég?gF??ggﬁb it is
known that Thrd tsitfiakticatied ltehe Geneati.onAtkmexygengeadirkal.s hghneuicophilic
15 granul ocygs {(JQrsnana, EIF%fhé?§¥%§ﬁ€”&ié%d%e ang Fﬁﬁi@ﬂ%&c@bgia+

phi I ox I NFa,

Enhancenent of LPS-1nduced neutro en radical production
I nfection an®9¥wiii-t 0 4(5)172R07467, 1 ) - PR TRA %PFB?‘%téﬁntIIéFy
effectivesy ioopdi fithe veel ense tofi riNRaobt o dudrge 2Qubenter akaerl s and
non. speci 1 o WOEIANS F5< @ GATAIT [ n6 i s able 1o inhibii both the
formati on of oxygen radicals and the phagocytosability of neutrophilic
granul ocytes ((\nisehirdme 4881 VWelZonic obstructive lung diseases
{(COPD) summarizes various syndromes of chronic
30 Dbronchitis with the symptoms coughing and expectoration
and progressive and irreversible dimpairment of 1lung
function (exhalation is particularly affected). The
course of the disease is episodic and often complicated
by bacterial infections (Rennard S.I.: COPD: Overview
35 of definitions, Epidemiology, and factors influencing
its development. Chest, 113 (4) Suppl., 2355-24185,
1998). In the course of the disease, the lung function
continuously decreases, the lungs become increasingly

emphysematous and the respiratory distress of the



25 Liebenstein, K ; Parschal k, B. and G aninger W: Effect of
pentoxifylline in vitro on neutrophil reactive oxygen &gqn%gl ogoggd
phagocytic ability assessed by flow cytonetry, din. E)r I nvest
13(2):99-104, 1997). 30 Various PDE 4 i gien bitors are al ready known. As a
matter of priority, these are xanthine derivatives, roli pr am anal ogues or
ni t raquazone tjv SUEVEY i Karl s D,
Phosphodi est %g:;lee\{%%;t%nhl g{}?égé fgIE %e reaasnen?igf& St hadggl%%%?yom n.
Ther. Patent 2fif8@ts 7th®@gguadoBy. cbntliifene®f tilte viesthentpoddiybbrots,use any
of these CO”HWC@(&dl@é:aéclﬂYeréﬁc@adaﬁ@ ?ng’?ffﬁ@éﬁ@i‘;‘?drégé‘f:eéh@hggﬁ?""” PDE
4 inhibitors also have various side-effects such as nausea and

Novenber 2002 ifsenesir@echinéy it Was nd?alp‘bssﬂtﬂsé‘ t o faggpressbagédast el y

until nows Tfh@nﬁﬂr&ﬁﬁf\é&ft)élOffaftﬁd/bﬂDE.sdr dnib¥ A d Ofrunthd H beltﬁétlﬁrh@r apautic

mport ant partCiior AR yeArSSH NG dael Spmer® o en ot | vELRBAEgunds
for Vﬁir ioio'tjgr indi c.atd:@lhls, Omemrlaw\(/)volfy](cﬂe(ﬁa;nutd@jmss \(Q?Bdemmﬂ/@gp{ gandglng}[/\gs
as in ﬁ@gg 4 eRESGICIRL 0Re0f Adeeddentd on i nventi opgpel at

to substitute ole co ounds o gener al~ forul
~DR3 ~~ N F&pm&l an %)‘?fs}/s%l%g aPBy esHertdisire foglet snathez eof cimawhlch RI

is -Cl_1Zgal Iﬁwne Sbﬁf@bghtaﬁf@éﬁb&r thJa@lnC\b&ﬂeﬁha'be aptionaity orfDtheor

pol ysubst i tut -N (Cl_6-al kyl)

- NHC6- i aaryl ,© ‘Q(Q‘cslmbhﬁﬂ“y glkglRF(é:Pé t&Pkﬁf)cr(eG@% 4F e “um,
-N02, -CN, Fof(]smoﬁ§nsf| thi® Chictalrkyl , ho@e€erl, 9awyll]l - @h&e: Rén

S- Cl_6-al kyl t%r%G i 9aryl, -SORE, -503H, -S02R6, -0S02Cl_ 6al kyl,
-%0206_I4aryf1 (CS) R, -COH, - (CO R6, nono-, bi- or tricyclic
saturated or nono- or polyunsaturated carbocycles having 3-14 ring nenbers,

nmono-, bis orrHd | GYSHd i S@Ké‘f@éﬁdaﬂﬁs@ﬂpy OF PRl ysDsatuseisd bet epacycles

havi ng 25 Novenber 200
symptoms, w1thout causally intervening in the

progression of the disease. The wuse of long-acting

Beta? agonists (e.qg. salmeterol) possibly in
combination with muscarinergic antagonists (e.qg.
20 ipratropium) improves the lung function by

bronchodilatation and is employed routinely (Norman P.:
COPD: New developments and therapeutic opportunities,
Drugs News Perspect. 11 (7), 431-437, 1998). A large
part in the COPD episodes 1is played by bacterial

25 infections, which have to be treated with antibiotics
(Wilson R.: The role of infection in COPD, Chest, 113
(4) Suppl., 2425-248S, 1998; Grossman R.F.: The value
of antibiotics and the outcomes of antibiotic therapy
in exacerbations of COPD. Chest, 113 (4) Suppl., 249S-

30 2558, 1998). As yet, the therapy of this disease 1is
unsatisfactory, particularly with respect to the
continuous decrease in lung function. New therapeutic
approaches which affect inflammatory mediators,
proteases or adhesion molecules could be very promising

35 (Barnes P.J.: Chronic obstructive disease: new
opportunities for drug development, TiPS 10 (19),
415-423, 1998).



5-15 ring nenbers and preferably N, 0 and S, the included carbocyclic for
their part can pol ysubstituted by R4, 1-6 heteroato r ere the
C6_| 4aryl groups and and heterocyclic substituents (r)r%tl%gr};ﬁ%{&egbgo%no- or
-C2_12-al kenyl, nmono- or pol yunsaturateds straight-chain or branched-chain,
optionally nmono- or polysubstituted by -OH, -SH, -NH2, -NHCl1_6-al kyl, -N
(C1_6-al kyl) lAar ( ral )
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20-Ce-i 9aryl the) deggase. aSCéfO@léﬁ H;ﬂfla“@aéelqm#mch S@Réomséﬁﬂd S02Res,
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or pol yunsat w@@%mm@y@&%uma&yeaﬁ -1k th@g &er@@rrﬁon@pth %!a)éhrmnO-
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tricyclic sat rafed o unsat ur at ed 452 bocycl hav 3 14
g member o Vitass “BPE A ipRE S EpYE "SapurAEEads KRORD: BF BoRARESH ur at ed
het erocycl es cbtavpmgo&ﬂ:@',rltigesmnhees }earrd:lrﬂlrﬁe héée:matn)ms$, \Mnodhpmam
preferably N, r r nd |y

car bocyclic anda%&?%?%cy%c}?l glggggts%{ig%t}sé Fl%;e% %Qﬁ%gﬁfoptl ondl | y be
nmono- or pol ysubst iKarlepay RI-FAR?, A3es e Iﬁ’ydr o@@QSWOd{PﬁtQ\F\W% at¢ | east

one of the twohSLbStbEyentSr Miste b%regﬁmelra}‘ﬂ: I 8f- Hhstlhh, - Nlt%
-NHC1_6- al kyl

-N (C1 al k NHCG | 9 I, -N, CGI9ar
(CL_6-al kyl ) 1%t} 218?‘;7?5":5 Klﬁébmﬂ RS2 10@&3 n“(”@@#Ré’“ ”(°(§S) R6,
-F, -Cl, Br, pbdssiPr1&lte alde/| any0o€6 trdareyl com@odm BfiniBaCly6allyl ,

SCGI4aryI or. tr C|IC. tur.ated or
nono- or pol ykl’ﬁgaf:ﬁr aqeede%Rg?Bﬁiyh?%W%ﬁg\ﬁ t}193 )i o n:\[;)s:\hr\ﬁrerrbelrnz"aibLi ohs S tut ed
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25 Novenber 2002 -9anpno-, bi- or tricyclic saturated or nono- or

pol yunsat ur at ed heterocycl es having 5-15 ring nenbers.a 6, oat ons,
which are preferably N, 0 and S, where the C6_| 4aryl %Srgg‘f)énban%%tg%&

i ncl uded carbocyclic and heterocyclic substituents for their part can
optionally be nono- or poI ysubstituted-&y RO, or nono-, bi- or tricyclic

saturat ed ory Q or n ur t.ero avi nmenber s
and 1-6 heteroa orfs V\ﬁl aflgct prg%erag]%te ﬁ%& g % subst | %E’Pegggy
| east one h@ldﬁg@fﬂ’faﬂdm u@[b‘tlllona@Wy rmﬁ'(ble oﬁlsépygmﬂstﬁutw by DEOH4 -SH

-NH2, - NHCL-63 #9i tordN it G tevd )tf?er[\aloég&’@@ié 43Fdhdth Mécﬁhb%"f}ékb 2, -N

(C1_ 6a|ky|r? (06I9aryl) , - NHCOR6 CN, -0-C 1 _6-alkyl,
0- C6_| 9aryl ,'eF Y'R6, -S-Cl _6-alkyl, -S-C6_|4aryl, -SORE, -503H, - SOZR6,
- 0s02C1_6al kyI -%OZCG _|9aryl, - (CS) R6, COOH, -(CO R6, nono-, bi- or

tricyclic 5%1”&?&%& °indB1ds Had | paggat rﬁi%g; Cgﬁbcﬁ.%éreﬁsar{@\/? g¢3-14

ring menbers tri cycl I ¢ satur or pol unsaturat ed
het er ocycl esz”iameji}B 1%eaihg Henbehe addvelepmentr oaf onpewwhipehidee
preferably No ﬁ@:ﬂﬁhss whsre 1 herfBukdar iinrapomd thent nel udgdy

car bocyclic and heterocyclic substltuent for their part E 0 tlo%ally be
mono- or pol DYRE FERESEREY ROV _BRBIRYFOTINC
(Cl_6-al kyl )piE 4 NHC6_ idaryl. -N (Cs- |9arY1) a. -N (CI 6- al kyl)
(C6_idaryl) . -O-Ci-6alkyl, -0-C6-i9aryl, -S-Cl_6-alkyl, -S-C6_|9aryl,

25 Novenber 2002 -10-G -i 2- aI kyl, straight-chain or branched-chai n,

C2_12al kenylDesmnipt in pof Vil dtnientalbn st rai ght - chai n or branched-chai n,
nono-, bi- or tricyclic saturated or nono- or pol yunsaturated carbocycl es
haV|n9314 ring nmenbers, nmono-,, bi- or tri l.ic, saturated or, r
pol yunsat ur atd hJe‘E‘é‘?rbtb%’F es AEVFRY 5845 FPﬁé%ﬁtH‘Bgas %ﬂh’&lrfxé’lﬁgf’«gleoatorrs
whi ch are pradmpablds M ClaandySlerel st B bond, or - ( CH2 ) m, - (

CHZ)m(CH:CH)n-(CHZ)p-(CHOZ)m-(C—O)-,-(C:S)-,-(
CNZ) -, -O, -S, Nz, wherem p = 0- andgf-so-z; Zis -H or
_12-al kenyl, nono- or

strai ght-chain or branched-chain, tricyclicaturated or nono- or

carbocycl es having 3-14 rin rrenbers, ACYCNLC saturated or nono- or

het erocycl es having 5-15 ri R eferoat dhvs, which are preferably N, O
pol yunsat ur at ed, nono-, bi- f rated or nono-, bi- or

pol yunsaturated anbers and 1-6 B £Zan either be carbon or sul phur, or
-(S=O0-; D is oxygen, sul phg Z, where D can only be Sor CH if
B is carbon;

-Cl_12-al kyl, strai ght chain or branched Chi{f

and physiologically tolerable salts thereof in which

R' is -Cy-12—-alkyl, straight-chain or branched-chain,
optionally mono- or polysubstituted by -OH, -SH, -NHj,
~-NHC;-¢—alkyl, -N(Ci-g—alkyl)s, -NHCg_14aryl, -N (Csg-
1garyl),, =-N(Ci-¢—alkyl) (Ce-1saryl), -NHCOR®, -NO;, -CN, -
F, -Cl, -Br, -I, -0-Ci¢-alkyl, -0-Ce-1saryl, -O(CO)R®, -
S-Ci_¢-alkyl, =-S-Cgisaryl, =SOR®, =-SO3H, -SO;R®°, -0S0,C;-
¢alkyl, -0S0,C¢-15aryl, -(CS)R®, =-COOH, -(CO)R®, mono-,
bi- or tricyclic saturated or mono- or polyunsaturated
carbocycles having 3-14 ring members, mono-, bi- or
tricyclic saturated or mono- or polyunsaturated
heterocycles having



25 Novenber 2002 -11E is a bond, or -(CHZ)m, -0-, -S-, -(N )-, where m
and Z have the neani ngs defined above. PhyS|oIog|caI5g I | e ena 3 ﬁglts of
ovemb 0
the conpounds according to fornula 1 may be obtained™n a cus onary manner
by neutralization of bases with inorganic or organic acids or by
neutralization of acids wi th inrogani c-D¥ organic bases. Possible inorganic
aci ds are, for 5eX aochl or.i id, suI aci d sphorlc aci d
or hydrobroélc aci or&%ﬁﬁ% e s(grgf ?or exanp%tgm%arbohg?ﬁc sulpho or
sul phonic apiveE eqadt yasN ac 6t iancdicBd, wheatear tbeadlschsalcxdt icraupa, apdopi oni ¢
aci d, glycoline agidh,d@d Oeafbaegellga'a%fd Ché‘t?épocﬁ;é‘fﬂf' guﬁgtﬁtuéﬁegl ¢ acid,

succinic acid, alginic acid zolc acid, 2- p enoxyben20|c aci d

2- acet oxybeﬁ?é” i c &GI8 ci MAHH ¢ AW, reRePRRLEE d, PRt rPenaci d, OFal i ¢

aci d, salicydlgsaisaitcrtad mysa®,cylic acid, ascor bic aci d, enboni ¢ aci d,

ni cotinic aci d, isonicotinic acid, oxalic aci d, am no aci ds,

nmet hanesul phoni ¢ aci d, et hanesul phoni ¢ acid, 2-hydroxyethanesul phoni c acid,
et hane- 1, 2- diCaulzphdkeoydci thonvenzeneasal phoskcuneted, 4atrhygbenzbagésul phonic
aci d_or napiy:hal.engsfesubiphan] CoBtidnaPagsiidy nor UpAl gsRBsEs LAty 1 Or

exanpl e, sodium h%:dr oxi de solution, potassium I%‘rrom so ution, amoni a,

and possi bl ®Yorgdhi c-Plses e ahiitess~addylor etefabrya Hertiar y Mifmes, such
as trimethylgaiye, twniethyhaping, pMrcdigalkMiNdicgatayyan) | i-Neicomdi nol i ne,

|squ|noI|ne ol i ( plcllne y |oI|n U|n ne_or

pyri m di ne. 1S é.ddlbgll onr%ephyczji ‘ol o% tal Fy t@ grla“bfa I’t s%ogsflﬁgrxgmpounds
accor di ng t c@IONR°a 1-Bafi1leeadbyii nedSbfe-1425y Noven®@R®,20680:H12 -
converting deyRvativeg whighhave Lgsbid@ry,agqno gr@gp§6| ntedoie -

correspondi ng_quat ernary ammni um salts 1n a manner “known per sé using
quat erni zi n %Qa&tsmqﬁl?sm bPE~ @&t rini Y gt Agaterared ©dr BRI 8L al kyl
hal i des 5 syehlyass@tundtdddedeboeybyksbrontidey aBd1n- pfmg/l mefnbelrsde but

al so arylal kyl halid such. as .¢chl g nyI m de.
Fur t her nor e%nhe i nvgir';ltl onr}of Fﬁggéé%gun %&%Q%e 10 or rru 9
contain an @wmm&at@r@aﬁ@bnhatgﬁpﬂﬁp £8s hc“dntrma b-iLér rﬁlrtmememb@rcm and D, L

m xtures angnd rlll@ehQ\%éEoQEoﬁsnUWPﬁrchOfaﬁéYﬁHBEékaQ rRon @t onE, st he
di astereonerl C fortg{seon%hose C rrpounds of he forrth Whl ch contain

asymretric lat‘n&‘ra’ PFITUHRE 7% 15 Bbtafhededs CREPeMIEEd Ccan be
separated i ratrmi t Hestoptocytlyc acsubetisosaes | Mo narneir knpant perase, for
exanpl e usi ti \ t @l so possible to
enpl oy an og% cgnl%lll iﬁévénog% ar tOFrng"%lf}B L!_%\’rl]{%le&{treodm ZR start, a
correspondi ng optlcally 20 active or diastereoneric conpound then being

obt ai ned as nid@-f,i nabi py oduet . Hhasyecotl ogssalikytbAPOIdr@aNtmPhOPeEr bires have
been found for the r}lp urglds acgordi g% tglthe |n t| on, whi ch,can 25 be
Ui i zed t REREYRIEAATA ST FREDEGHEAIRISELEYS ding ™t o THe MRUBSERon are
i nhi bi tors oPtivaaldlrasenef TKF@ol3Gukstiisutest dhyr eOé, suldHect-Ngfz,t hi s

i nvention thad he Laorpounds - gq@gr diang thzf or mupgd, ﬁgqa,tlhel r sgkgs, and
phar maceuti cal preparations which contain these co s or their salts,

can be used #dFYthe tTREtmen2lbYL Hﬁgwt?errﬁéllfn wWhHEH ?’ﬂhl%@%’l on®f TNFa i s
beneficial . ]85 ddgse-Bi sorder so-agladaekylf,or- trglae,ylar tdor icoy@€s i-ncl udi ng
arthritis aréd d heu to_L id agtg% Ié%l s}ﬁa]md gbﬁer ar | ti %Odhsor dgzsg éuch as

ar

rheumat oi d spoﬁd{yll %5 "and r|t|s Furthér a I*Cat i on
possibilitiesl¥yé, -0S02Ce-14aryl, - )R®, -COOH, - ¢, mono-,



25 Novenber 2002 - 13 the treatnent of patients who are suffering from
sepsi s, septic shock, gram negative sepsis, toxic shggkNg?/&gJeqrr%o 2
respiratory distress syndronme, asthnma or other chroni¢ pul nonary 8|sorders,
bone resorption 5 di seases or transplant rejection reactions or other

aut oi mune di sorders, such as |upus ery&8hemat osus, nultiple sclerosis,

gl omer ul onepghy t i bt ' Wh-gdepgndent L di i and
chronic denyme]l i n?ga??gﬁy&‘l%gN%?gg\ﬁl}glrﬁl,ehtﬁgeconpoun%g gggggg‘ﬁr%%hkgt#ﬁle

i nventi on cEHPRIY DETnPRIyEE o714 he ier BFPPSE SinfBeRPons hich©&s vi rus
i n; ections ailrwldggﬂfal_sd t esia?ﬁﬁ@h—_;e@ns_, otor r@({ﬂﬂ-pl dl e d‘rlor_ pagx}lggla@@éta(ﬂbdhrml aria,
i nfection-r ted fever infectiopn-rel ated nyal gi.a a achexi a.
The conpoungkeaca%’%%‘?ycﬁ%egéto P(érlignveﬁfflgn af B9 nhi BT ES of and © 1%
phosphodi estrestasmo o) Iwhich tdues gf vefewalslipj ct OCohnthBs wheest ithe t hat
the compounds, Accardiindqele bar miha 11aad Lhenhasal { &arpRd RhAIEER | cal
preparations ich cont an ese conmpounds or their salts;, can be used for
t he treat merfteofr of ¥okifersulsit itHiemt s nfebi Ehehr oPaphoSpRoAPESCERddy 4 25 s
beneficial . phugortdie ©omROUPEH AccAEENGH ¥ R, he i nvention can be enpl oyed
as bronchodil ators and for asthma prophyl axis. Conpounds according to
formula 1 are furthernore 30 inhibitors of the accunul ati on of eosinophils
and their aatong-ty. Bdeor ddmngl yricieldenpozaidsr aicedr diomg tmondre i mrenti on
can al so beﬁvlp_y ' [ $0 [ kCh £esidophils t~o These
di sorders inc u&%%koé&e%a%ﬁg?é?ﬁkpgwnﬁgtg}y alc'?wg’ylgi slgirlg%r?eg%%rfsas 35
bronchi al ast™ial-&l hetgreatrmsit whicdl | FYi Bredajrareti Wi iQ, 2Bdopirc

der mat i Li Is cﬁﬁtZ:ﬁﬂBalB}hﬁdS@bﬁ_ a!ﬁgip;cd]jyt‘s,qkis_fﬁﬂtaiﬂ&t;il@jﬂﬁjlt]i_ﬁdi atser byNH,, 4 PlE
eosi nophil s s as_-g0si nophi_ asgiitis, eosi i i c.pneunppia an
syndr one (puﬁ\%ﬂﬁ?yaﬁ?ﬂ’l trat ilNléﬁlvﬁ 1t 4 gizhophi Ilglg(?e,'l“aré%’Novenﬁé?G'zooz -
14 urticarimarulier atNvéeohlkid) (Cratar sl )i selHEORAD pNObi f e€lti ve skin
di sorders sugh aélpsogg:gng,or_dg%rl%ugqik%,lﬁ 1d-ds, ar3ubi eqd (@fy dohi s

i nvention that the compound$ according to formua 1 and their salts can

i nhi bit bot PthesTd ysacErard el ( LPSPR nductily el e4¥& of “fN®5Cin human
bl ood in vitdaQkyand t+bsolES:janduced-pakprhar y-coeet,r ophcb) &86j nfridria-gti on in
ferrets and ,domesti i Y10 0.0 vi.vo, _phar i i rpor t ant
properties f%’bndg%o% gf%?tlﬁé:t Staﬁélrgécr?gou%in%%%or ?nrgﬁ%ﬁyﬁ%raﬁgﬁf&;ﬁd
their salts @rhetyches phaviageuBrédl prrepareriaers whineRocentin tHese

compounds ortf#hepdl S@l t sLrhedisedrt hengpeut i cat |y garydre dureatdent  of

chronic 15 qggééfgg§gfe£U|qgﬂﬁﬂ%;dl E4\?L%E'\S'ring members and 1-6
heterocatoms, which are preferably N, O and S, where the
Cg-14aryl groups and the included carbocyclic and
heterocyclic substituents for their part can optionally

be mono- or polysubstituted by R*, or

carbo- or heterocyclic saturated or mono- or
polyunsaturated spirocycles having 3-10 ring members,
where heterocyclic systems contain 1-6 heteroatoms,
which are preferably N, O and S,



The conpounds according to the invention furthernore have neuroprotective
properties and can be used for the therapy of diseasgg 0, MNGN2002
neuroprotection is 20 beneficial. Such disorders are, for exanple, senile
denentia (Al zheinmer's disease), |oss of nmenory, Parkinson's disease,
depression, stroke and intermttent cl=dication. 25 Further application

possi bi |1 41 pealorkdia Campundsy a6974LAG+10,tBY i/ enti on-ghe Ui

prophyl axi s r ost I seases, such as, for exa Iéf beni gn
prostate hypdfishasiad Kvdol | akrNfFas~AdbkY bt ta, andfiCerisaRELt r eatbifis-of atony

of the 3l angrﬁpﬂz,of-wﬁli_ggﬁ@pp@egqawllm,dnew@mﬁge?-.Nd:zi,nal¢1\y,,h_ tl;_he_ f

compounds accordij.ng to the_invention_can alsa he used. for t phibition o

t he devel oprient of" d—r]%b’ dé{)éna§ﬁéé‘66ﬁi\%¥béat @dgﬁ“sléaﬁylanapég?i) s’ such as,

35 for exam-€:-¢ralyilne, aBdCiqiathk redBOR on 0fSQde devB8Odment -of

tol erance. %dzefeataq_q{r})éze Qbsb%@é%afi’iﬁl' gesiiegy rS, 22 dipenber cg§@2 15 For
“‘the i

t he production o i caments, "1n-addition to the customary

auxi | i ari es¥® i erBland o&ddi FTi€¥Clhf ofFHCHERs deke &°R%e cBFpounds

accordi ng t @diRRiNgaMRIMHAtRY OtatbetycBakt hadvanised-15 Mievglopempérihe active
conpounds can vary dlsg_endi rp ogFthe %oute of adntioerg]l'r stration, age and wei ght
sev (3]

of the pati SR Hat u and H;¥C +Ct hé it s P bén(jtr}oeat ed"and
simlar factodyunsdtliratadal | Jetdesecyahebe hgivigry aS-ah imidiavi deambedose to be
adm ni stere CEOr L] [ dai oges @ngd, jSg, as a
rule, O. 001%18% ﬁg@ Eéyggéé.tﬁﬁg' ag’qrﬁqr?%s?{rra%ﬁef%‘f%lgr g'orcgl é,in%ar_ énteral,

i nt r avenous "hatensk® nas-143 00t cAFOoUPAhans: ithifal et ded r gagkaryclic

pr epar at i onsindrorh&eki ¢k pd Y 8¢ | 08ubpesslbhesCcugienarghgihar negeut i eah 20
preparation of r.s arne QeoseO sou_cho as Otlabslu tsqiitcuq:aetcg% t a}pl,et s, capsul es,
di spersible Eomxfélr S, yg anules acfué’oué’ sol uti ons; ad/ueods or oily

suspensi ons, syrup, juices or drops. 25 Solid pharnmaceutical fornms can

contain i ne?, i RYr edir@NtrS, AL GAr & €L8H, SUBBraS atf OleANPAE, oEakmbUM
car bonat e, cal ci um phosphat e,m sodi um phosphate, |actose, starch, mannitol,

al gi nates, d&ioatSuPs gdaterdiim™ g R&si it ior al uni ni um st ear at es,

nmet hyl cel l ul ose, 30 talc, highly disperse salicylic acids, silicone oil,

hi gh nol ecular .wei ght fatty agi ds uch steari G aci) j4n,
agar - agar orli]‘vel\gggt abl e %I?’ anlgﬁrél tN%trgé arl\llg%é'lfsl E?Lké’gl’i d I\ﬂﬁcdﬁg_%o]]%e\)cl I’4r wei ght
pol yners (sudhiGasipalyyet hyNéRe-1ghyedl 3., priearataldnsl sl abirglfor oral 35

adm ni strat ixgreage, -No.,desided, -eoohiai n @@ddirfi, onalc of)lrayourg ngscandLor
sweet ener s.
Br, -I, -0-Cig-alkyl, -0-Cg.isaryl, -O(CO)R®, -8-Ci_¢-
alkyl, -S-Ce-14aryl, -SORS, -SO,.R®.

R® is mono-, bi-, or tricyclic saturated or mono- or
polyunsaturated carbocycles having 3-14 ring members,
substituted by at least one halogen residue, optionally
mono- or polysubstituted by -OH, =-SH, =NH;, -NHCj-¢-
alkyl, -N(Ci-¢—alkyl)s, -NHCg-1qaryl, -N{Cg.iqaryl),, -N{(C;-
¢—alkyl) (Ce-1qaryl), -NHCOR®, -NO,, -CN, -0-C-j-¢-alkyl,

0-Cg-14aryl, =-O(CO)R®, -S-Ci¢-alkyl, -S-Ce-15aryl, =-SORS,
-SO3H, -SO,R%, -0S0,Ci-galkyl, -0S0,Ce-1saryl, =-(CS)R®, -
COOH, —(CO)R% mono-, bi- or tricyclic saturated or
mono- or polyunsaturated carbocycles having 3-14 ring

members,



Li quid pharnmaceutical forms can be sterilized and/or optionally contain
auxiliaries such as preservatives, 25 Novenber 200%5 N&‘Qembega?bbbzers
wetting agents, penetrating agents, enulsifiers, spreading agén
solubilizers, salts, sugars or sugar al cohols for regul ation of the osnotic
pressure or for bufferi ng, and/or vised®sity regulators. 5 Additives of this

type are, Pl B -t ardy al gy angesi bl ale e, BLhanglnocompkexi ng

agents (such as et hyl enedi am netetfaacetic acid and_its non-toxic salts).
For regul at iRf-BINIHIRARDsPEFSrReYSiEre MG A0 mBPeciiRd WEMBRESpol yner s

are those sumy ag-6f ﬁét@mmabﬁs I mqucﬁh p@f@ephykenabmyl te, on gna@csystalline
cel | ul oses, carbox yl cel I?I oses r}g %;r ?I i d(gnesr dext;lans or

gel atin. Sol'THFThr sqpRTY opr&‘(lg nefRdeds SATRRTNCLAC, net hyl
15 cel l ul osend al hethrghywdcspsubetsahenjzbl c faa dsthdigh patecukan wei ght
fatty acids C 1 stgar ACi Al & 1 agad rpe, cal,ci um phosphat e,
magnesi um sté ar ac?%ﬁailﬁ Ihéz;r}]d v%%ech%f %atls socF qg?hl gh ol ecul ar wei ght
pol ymers such as pol yethyl ene glycol. 20 O ly suspensions for parenteral or
t opi cal applh&ad+ on @an beoweg@trabwlawnt hedt erHedenmorsymidwes+ ¢ ol S such
as, for exanple ers jin each cg%e havi ng 8.tg 22 C

Soms t n t nde Bt i d Pt B TRt MRS oR IS DY ChePpERsts .
margari c, 25l edrbc hedeachitdins, rv;mlcsit|@rebeheﬁecab@enﬂ\hd@;aﬂodcs,

l'inoleic, e's’?\ik@'é&t@tféésbgﬂccat erl‘é%' & Oc5ne9| ‘Fl'aC:Lo%%hd’at‘_’%Cho%rtfio%%tl?LE/' fied

with nono- to trihydric alfcohols avmgw C atons, such as, for
exanpl e, metMAHIT, Oé%haﬁéVsuBPBE)’&HGPd aanH' perflanor M@z t AL iesoner s,

30 gl ycol | Frag&yp,erﬁtlh cf@téyk?l:}p, e S, @fryilhi sN(%qgeuawl)Epr Exa{mlte :
comrercially a S BOpY| . nyristate Lsoprg pal mtate,
i sopropyl st%: g(t % G“%g égru CN'{;@;%% ca{p\)] §/'I i c¢capr| c “ati’d g%ﬂir‘s of
saturated fadtGs- adacotiol ST Op@OyB%yet-ﬁyCeneagkyd:er018-tqrs|-nlaéatles -FR %t hyl

ol eate, waxy_d@ffy agbgkfeste@%gd{cggaﬁgyprtng@g@% Ml preqasgkand fat,
i sopropyl cocoate ol eat e, ‘decyl” ol eate actate,  dibutyl

ol e
pht hal ate, df9%opr oy Oy%vaa‘f‘%“opol Yot~ f 8ttt ytééFHCiéFer%at&hﬁa%‘?%eP Al so
sui t abl e ar enshd+ come il Burdatdifdtesd ngarbaﬁyblmuenb@rvﬁf@ZB 147 ring

Vi scosities y hoI .Su ri de 0 _
2-octyl dodec@%%%g]!%et@/{)ﬁ?eér al%rc}oﬁ%i %?él éj %{ ﬁé)(? !)Fafnonoam °ds such
as, for exarppkyunsaierakesd. hﬁ@ﬁtﬂ@@mﬂﬁ@ lv@’gembl%l&lglrs%cme&@e@&stor

gil gal mrﬁ%@lh golwe\e%é@altonﬁ,esamfel&hlaréorptx@rﬁq%lgﬂ IN, gbouRdnyf, oi | or
oya bean ol hg?g tgeu%glAaryl groups and the included carbocyclic
and heterocyclic substituents for their part can

optionally be mono- or polysubstituted by R*;

R® is -H, -NHp, -NHCi-¢-alkyl, -N(Cj-¢-alkyl),, ~—NHCs-
14aryl, -N(Ce-1qaryl)z, -N(Ci-g—alkyl) (Ce-14aryl), -0-C-1-6—
alkyl, —O—C6_14aryl, —S—Cl_s—alle, —S—C6-14aryl,



Possi bl e sol vents, gel-formng agents and sol ubilizers are water or

wat er-m sci bl e sol vents. Those suitable 10 are, for exagpl&nd 20@ol s such
as, for exanple, ethanol or isopropyl alcohol, benzyl al cohol,

2-octyl dodecanol, pol yethyl ene glycols, phthal ates, adipates, propyl ene

gl ycol, glycerol, di- or tripropyl ene-gbycol, waxes, nethylcell osolve,

cel | osol ve, esters; no Lnes Loxane, di l,_sul.phoxi de, _
dinethylforngﬁﬂﬂeﬁlké?fah%gggkgﬁgthg§gloﬁgxagggggg%guagﬁlnffqg%fﬁg agents
whi ch can bélkeaylar emeabtul @5e RaBmsatiratachn Gitgadohé -ehadnel Prboth in

wat er and i QRN 150! VABhS -, Sush- asr fOFi&¥aImte.saturated or
hydr oxypr opyl net hyl cel | ul ose, nethyl cel IﬁlPose, et hél cel |l ul.pse, or ,sol ubl e

starches. MPCIPT of Frs PREHHBSA tHER SN LATIIRYOHAT nG2¥ 3Bt © e 3529 so
perfectly possidares, Those- uskei-heretaieyedpecisaturateni cormaeowno®l ecul es,
such as, for , i I J U] oge; - rylj id,
pglynethacrﬁqiygﬁgéiﬂﬂﬁygﬁgkég%?§§¥g§ ?ﬁé&gﬁﬁﬁ%pgc%ﬁgqéé 9¥E§§F§§;
al gi ni ¢ aci @nst lpropatareafiofsol W30 &l @infatir efe naiel ¥ dbi lﬂn%!‘afi/tﬁ; gum

arabi c, xanthan gum guar gum or carrageenan. Further fornulation

auxiliaries which can be enpl qyed are:, glycero ar i f differing
vi scosities? 3% 15} %ﬁn%|§§Pﬁe,°Eorﬁ§&é f”aFTQﬁﬁﬁﬂﬁ?éhaggﬁngééﬁe_acid.
The use of surfé&cH@nls;, eAUCsof +er s (@=3)et,t i A(CaPen) s, can-al s6S-be recessary
for fornul aty-.0n, , JaQr 6 enbey_2002 - 18 exanple, of Na
Lauryl sul phide “?‘%ﬁéy%ﬁﬂ Eoe 05 P fE pﬁ%t%s, di - Na
N- 1 auryl - (3-im nodi propi onate, pol yethoxylated castor oil or sorbitan
nmonool eat e, zokBi t-an merost@alAla.kyagl yserhagrs-€Raif. omeBranchelyl 5
al cohol, lecithin, glycerol nonostearate, polyoxyethylene s eargt%,
al kyl phenyl $B8YYl ycoFzet HEHEN Yk yI t PFPREThy| dMmoni BHERPSATHE 5P
nono-/ di al kydtyalgiglyadairet her orbhephbsghohatnaci dnommoet hdriol amome sal ts
10 Stabilizers S ild onites ol | gj.dal WAVAN s for
t he stabiIi?%?f%ﬁﬁgfgengﬁgﬁgﬁgegf fg%.tHgﬁggeve%F?onpggyyﬁéaggégﬁggwn of
the active sifeguess hehing antfoxiagnie$mbRgs exBhplenas: t BéopRérol s or
but yl hydr oxyanisal.c or spresereat i ves, Sweho-as prhydpeiyheszaeueageidd
esters, can Ih¥emjse]p tio%alL%_be pecessary for the preparation,of. the
desired for MiAti¥RECISs having ring m

heterocatoms, which are preferably N, O and S;

B can either be carbon or sulphur, or -(S=0)-;

D is oxygen, sulphur, CH, or N-Z, where D can only be S

or CH, if B is carbon;



20 Preparations for parenteral adm nistration can be present in separate
dose unit forms such as, for exanple, ampoules or vials, Prefer qﬁJ

sol utions of the active conmpound are used, preferably aqueous so Utions and
especially isotonic solutions, but also 25 suspensions. These injection
forms can be made available as finishedipreparations or only prepared
directly befpr.e ad tratio m xi th actl e,conpo nd for._exanpl e
t he Iyophllli‘geﬁe :I% oy proprlgtE]g%Wifh 8r‘th r’sol |ﬁd gal’rlglrs Witaﬁ'%the
desired sol Vertad) tdre auespeindi hglefiored dbmveanasal preparations can be
present as aqueous or oily solutions or as aqueous or oily suspensions.
They can al so be present_ as | hilizates, which are 35 prepared before
adnln|strauaﬂYﬁkﬂﬁﬁﬂ%QQi%Mut£9E6r§8ﬂ9em§4ﬁt%usﬁémm?EFag@ﬁﬂpounﬂ§

Novenber 20QZcorfin Th’@o plf@dmgubom rﬂh_\;psasa)bt@rin@w Heaki b@sebmbhs
preparations is carh g der th c%f nar ant HICFObIa| and aseptic
condi ti ons. "B i Ven??% T ?%ﬂ%?ﬂ%re e t%lh ocB SRS e
preparatlonQﬁgaﬁmcconpnmﬂdsoacduyd|ngutoalheatmvantpén aAdder dwight o t he

i nvention, the Comx ”Q? %frgIaRgi 1%9@@&“’?" ﬁ&géﬂﬂlae 115’@r{;a1‘?ic aElQSR R R

1 having the neanlngs 0 , RS, A
bef or ehand &% pr épar %W%nv@mrﬁ@f@&%nﬂﬁﬁcco?%mgu%%f:f@lcr%ﬁllfa 1,

for which RbHysgfomic I%ciadICblRShydr&fémld:naelaheo@gaﬁﬁzund&lal@cgrr@l ng to
the inventiaog S cas?[ F‘ rLesent, SUbSthI tuents
BPRY

by re o) f r
SU tabl o as TEMATERE pupehein e, Fhiphlaf: BitRhE S Burs
aryl al kyl , Eﬁwlacheier@@mﬂh Eﬂ@ﬁarzwkanydaﬂiaqm;caayidxy@aD@amwlC
ani nocar bo“yzlcld\" fé-fpg?é e&'cf‘cﬁ“ %&%P?Eyémé' ! )ﬁ%l@%j‘é‘c&@onﬁunﬁrﬁ and

25 coaneX|ng:H? as, for exanple, oun boric ac
phosphoric &% %URP%%M%J%%&¢y %?CEbB%GlﬁﬁﬁﬁveP gBBﬁ&e&¢#§ﬂaP§nZ§&éh as

zinc, alum e or ZoppeioxPPelasitcubaily prekeetesybeacbiens dqrd,t he
renmoval of R, within the neanlgg%of thecgrqp ratlon rocegﬁlaccorgfng to

t he |nvent|oﬁgﬂ%?%ld?%+y5es écs& hases, a%uch gs For'S exénple

sod|un1hydnﬁ@kmpkaQtagmd 3-aminosalicylic ac1d ascorblc acid,
embonic acid, nicotinic acid, isonicotinic acid, oxalic
acid, amino acids, methanesulphonic acid,
ethanesulphonic acid, 2-hydroxyethanesulphonic acid,
ethane-1,2-disulphonic acid, benzenesulphonic acid, 4-
methylbenzenesulphonic acid or naphthalene-2-sulphonic

acid. Possible inorganic bases are, for example,
sodium hydroxide solution, potassium hydroxide
solution, ammonia, and possible organic bases are

amines, but preferably tertiary amines, such as
trimethylamine, triethylamine, pyridine, N, N-
dimethylaniline, quinoline, isoquinoline, a-picoline,

p-picoline, y-picoline, quinaldine or pyrimidine.

In addition, physiologically tolerable salts of the
compounds according to formula 1 can be obtained by



25 Novenber 2002 - 20 potassium hydroxi de solution or sodi um carbonate or
pot assi um car bonate. These hydrol yses are preferablysysgedierRo002acyl, 5
al koxycar bonyl , aryl oxycarbonyl, am nocarbonyl, N-substituted

am nocar bonyl, silyl or sul phonyl grogpﬂ and conpl exi ng agents, such as,
for exanple, conpounds of boric acid, p 3sphoric acid and coordinatively

bonded netal s, such .as zjnc,_ alumniumar copper. 10 Particul arl referred
Fenct one. w GRSk e iy A e UL SETE e beatd abilpapRyBE : he

i nvention forntee tkepeakrespRNdingmaust ccorpounasmeniwhi csllR's isnanm al kyl
cycl oal kyl, r ryi 15.a er es, for
exanpl e by nggﬁﬁﬁ%¥¥ﬁ§ﬁﬁgﬁ%ﬁﬁi%Qgﬁggeghgﬁ?g% g%%ﬁgaé %sEEyd?§%§?§§gcid,
and usi ng actdWahauig-4ia\d s agends, 3teh akor f rxampdifpl e 2lAYE13hagikdesBBr 3 or
Lid, in eachuasedsh meengisenedide,i Nethglpr Bgensaes0f agddi higpaby]
activators, S§§2>as' fohgﬁo exanpl e &ééﬂgqg-%,i:althlol or benzyl nﬁrcaptan
and et her cl &\Vefedy ns? 0¥ hydr Vit PBf&gsFe S s & ePEPZEE nor nal
pressure, i ndhiiemrdssence -gthem yWistitaldll dreatiale/st, such as, for exanpl e,

pal l adiumor iridiumcatalysts. 25 According to the invention, the

conpounds of the general formula _1 having the neanings of Rl, R2, R3, R9,
RS, A B, D diwdthexmese beftdeehdnteataoanl sof pridpar epripowwisyectfi nheby

means of ; gonvgysions af WhE B0 SRRERYUCT Whe: asymRetr8e DcR¥pbRackiksps known
per se, conpounds of the fornmula 1 according to the invention into other

conpounds of ANEEES & i A R0 dfgy Fof¢HB #RdeRt Folixtusesngpenber

2002 - 21 in the case of a number of asymmetric carbon atoms, the
diastereomeric forms. Those compounds of the formula 1
which contain asymmetric carbon atoms and as a rule are

15 obtained as racemates can be separated into the
optically active isomers in a manner known per se, for
example using an optically active acid. However, it is
also possible to employ an optically active starting
substance from the start, a corresponding optically

20 active or diastereomeric compound then being obtained

as the final product.

Pharmacologically important properties have been found
for the compounds according to the invention, which can

25 be utilized therapeutically.

The compounds according to the invention are inhibitors
of the release of TNFa.

30 It is therefore a subject of this invention that the
compounds according to formula 1 and their salts, and
pharmaceutical preparations which contain these
compounds or their salts, can be used for the treatment
of disorders in which inhibition of TNFoa is beneficial.

35 )

These disorders include, for example, arthritides
including arthritis and rheumatoid arthritis and other
arthritic disorders such as rheumatoid spondylitis and

osteoarthritis. Further application possibilities are



Particularly preferred conversion reactions with conpounds of the formula 1
according to the invention are, for exanple, for A =5 ({xRhper! £64ictions to
give A- -(CHOH)- or A- -CHZ- by neans of reducing agents 5 known per se,
such as, for exanple, sodium borohydridf or by hydrogenations, which can
optionally al so be carri ed out stereose %Ctl vel y Further pr ef erred

conversi on reacti %he %0 conver |on %f qpound Qr, mhlclﬁ? and E
e oxygon | B8 < oRBRRRERL T Rt un e ety DRl offeon Mg actind thon

where Z has Bhpsmsansngtabrs@@pkexgmamﬁe@gaWéwhlﬁgp@&@ﬁph&;IﬁS&hmmmlary
preparation gg}ﬂﬁ?%ﬁ@s f%s%@%%? Estc?%séor h@reilnbacc%rs@ Igﬁog‘ei < an

invention from starting substance he type escri
al kyl, cycl oQFR$F, &P?P&FFyIPuéﬂPPaéﬂ héﬂépééﬁfﬁrgr@@@e ZGQEGﬁﬁﬂ

N- (3, 5- Dischl @i epyEEEi Nod- ydaaxi’s;{ﬂar(tﬂ fr'elj@chli%RZyl:é§CBYQﬁQXY<bf1dQ$tl'?éﬁ/|] 2- ox
oacet am de

N- (3, 5- d|ChI8%58§PPBPﬁ 4%§Ffr§eff ( (45PFhor 86en PS5 . FRHAERHERTYSY- yI - 2-0
xoacet ani de (8lhiply amseleirssdlsved glonkddlonephrditdsl oronet hare t e

solution is heghednlaepehlincanddibeated W bid;30.sol ution ofydd ol of

BBr3 in 15 oronethane wth stirring e reac ion HixXture is
refl uxed ford8mMKBhi8LizALdiep -cooling, the solution is intensively stirred
for 3 hays at 20C with 200 ml of an aqueous sodi um hydrogencarbonate
solution. The roduct 3 cr stalll es out #n the course of this. It is

i sol at ed, dr“@ egvespctafd I?%%QF i%fn B9 APeofndEREIOR BRld: 1.1
g (80% of thedky) bMelampig;m Sr ZﬂBe-tBéﬁé?py 85 Narembeon20G2ich 20

virus infections and parasite infections, for example
for the therapy of malaria, infection-related fever,

15 infection-related myalgia, AIDS and cachexia.

The compounds according to the invention are inhibitors

of phosphodiesterase 4.

20 It is therefore a subject of this invention that the
compounds according to formula 1 and their salts, and
pharmaceutical preparations which contain these
compounds or their salts, can be used for the treatment
of disorders in which inhibition of phosphodiesterase 4

25 is beneficial.

Thus the compounds according to the invention can be
employed as bronchodilators and for asthma prophylaxis.
Compounds according to formula 1 are furthermore
30 inhibitors of the accumulation of eosinophils and their
activity. Accordingly, the compounds according to the
invention can also be employed in disorders in which
eosinophils play a part. These disorders include, for
example, inflammatory airway disorders such as
35 bronchial asthma,  allergic rhinitis, allergic
conjunctivitis, atopic dermatitis, eczema, allergic
angiitis, inflammations mediated by eosinophils such as
eosinophilic fasciitis, eosinophilic pneumonia and PIE

syndrome (pulmonary infiltration with eosinophilia),



Exanpl e 2:

N-(3,5-Dichl oropyridin-4-yl)-2-[1-(4-fl uorobenzyl) 5- hydgoxivadobadz vyl ] - 2- ox
oacetamde (1) 55 g (38 nmol) of anhydrous al um nium chloride are
introduced into 50 mM of ethane-1,2,-dithiol. A solution of 4.7 g of

N (3, 5- dlchloropyrldln 4-yl)2-]1- (9 quorobenzyI) 5- met hoxyi ndol - 3-yl ] - 2- ox
oacet 10 am ) r egls At The

m xture is S?Iréég 0C ng§%tgb Cgéggn? n%%%&gstreﬁggﬁgﬁydrogh oric
acid are add@ﬁoéiéﬁﬁﬁ§evat @klnloélﬁpﬁﬁe§ﬁlrﬁﬁﬁ§ Pife ESpFi@ASiiszi ¥ product
is isolated, ywaghgdiwith water and dried at 20C. A pure 15 product is
obt ai ned by recrystallization fromethanol (180 m) . Yield: 3.1 g (670 of
theory) Melting point: 212 - 214C 20 Exenpl ary preparation process for
conpounds OfIthGiﬁOaﬁﬂhbjebta&ﬁbrﬁhﬂg hmﬁ@maﬂdmmﬂﬁé@ntﬁéomdﬁgﬁdddm

substances of the e crib an alk X r.bonyl ,
aryloxycarbon dEX ocar%Orm ?Q BStlﬁﬁﬁgdsaitﬁocar %vaﬁ:

sul phonyl grggg lggog@éygp@c arlde (LPS) -induced release of TNFa in
N-(3,5-Di Ch'Qﬁx‘RQM“@Mbé ylln> al[:}ow dddioraRenzys ) bn YL@ 1R aty! 1 - 2- 0x

oacetam de Na salt i

N (3, 5-di chIB?BE?PPHF ig. ;}ln)flzlt[ret&@@td»éy1f‘tar?%o%ﬁeﬁlme)smﬁdcnl% yl]1-2-0
xoacet anide §40viwel.) rane t$1'fe| rgne&neatcocl(bglcm@yf qrmpbﬂteuurt iprRlerdiad dilute
sodiun1hydro i de soI i on. on is neutral %? E}h qﬁgrochlorlc

acid (10$ st 8H8?h FF@ 588 %@ﬁm OWpoggdgnSCESEgéﬁﬁr yness
The residue asddthsokve@hhsiﬁbn@ebl asetptrremalcesdlichlle pomstiatuents are

renoved. The, r n re n of CHin
3 m of meterﬁkgg stlrrec]p tgésg J%%gqmﬂ%%%ng O%&E%f) g%i% fcgn kﬁ%ﬁrs
The crystal | #ged pEbgudprersiraddllyt eforvadied wireRtaeatone®fandiarde at 60C.
Yield: 244 gpbbifcelvehpaimpnllt HRgeROEBL: 265C

The compounds according to the invention furthermore
have neuroprotective properties and can be used for the
therapy of diseases in which neuroprotection is
20 beneficial. Such disorders are, for example, senile
dementia (Alzheimer’s disease), loss of memory,
Parkinson’s disease, depression, stroke and

intermittent claudication.

25 Further application possibilities of the compounds
according to the invention are the prophylaxis and
therapy of prostate diseases, such as, for example,
benign prostate hyperplasia, pollakiuria, nocturia, and
for the treatment of atony of the bladder and of colics

30 caused by kidney stones.

Finally, the compounds according to the invention can
also be used for the inhibition of the development of
drug dependence on repeated use of analgesics, such as,
35 for example, morphine, and for the reduction of the
development of tolerance on repeated use of these

analgesics.



Exenpl ary preparation process for conmpounds of the fornula 1 according to
the invention fromother conpounds of the fornmula 1 ggcseididd @obbhe

i nvention: 10 Exanple 4:

N-(3,5-Di chloropyridin-4-yl)-2-[1-(4-fluaraobenzyl)5- hydroxyi ndol - 3-yl ] - 2- hy
droxyacetam de (3) 15 1 g of

N- (3, 5-dichl Oe“c&pthQ' %)r%d%'c)tl%n[ 301“%?1&“%&7@9%%%#1%55 *lyrgr?éé{%?g% % l]-2-0

xoacet am de (1, are suspende; met ha d| tion
of a sol uti orths GuétgmétyS&ijltﬂﬁlcﬂﬁﬁderérmr% rﬂndofa@dim%egodla@m

hydr oxi de soldif 0 cid\gs I @Rfdd 0B £M &har ec&Q?é@néél rd &b Al #PC dpr B ehours.

After the solvent has been rem)ved di st ation, the residue is
recrystalllze‘d“fer’bt?ﬁ%% gre kst lﬁéﬁ? 0.5 g (50s of theory) Melting
point: 205 - 207C 25 Usi ng the exerrpl ary varl ants indicated, nunerous

further corrp%nds of thg grrrulq__ .1 ca %e é ch the foIIovm ng
il pkypebingitg

are given by way o?sexarrpl e:
epdR R R RR ABEI\/mOtutﬁﬂgpolfnt%C@I]llﬁlﬂt@tbb@nzwmﬂaﬂdmw&ﬂlthlaﬁ othe-t C=0) -

CO- (N-H) - 215pyyi Ayl 24- ELyerebenzy! -Qverity of the disord
Na+- H H3, 5- Di amloro 4- - (CSO) - 00- (I\I—sl-i)vez%S id” ¢ disorders to be

134- FI uor oberizZ5ga g 181G 35 B0 &h| S SEAS( CHOH) - GO (N- H) - 205- 207p
ridyl 4*216 D| fl uorobenzyl - OH H H4- Pyri d

S SRSt £ R AT e A S SALER vl HF R S S A S s
Na' "~ - H H3 5- [ anind rox ot e ed Oc@):ed)ar( Nstpd285d888yimtay| demr 7moxér apylly- OH - A
-H 3’5_D‘ﬂﬂ(ﬁégé%—and is, as a rule, 0.001-100 mg.

15 Possible administration forms are oral, parenteral,
intravenous, transdermal, topical, inhalational and

intranasal preparations.

For administration, possible customary pharmaceutical
20 preparation forms are those such as tablets, coated
tablets, capsules, dispersible powders, granules,
aqueous solutions, agueous or oily suspensions, syrup,

juices or drops.

25 Solid pharmaceutical forms can contain inert
ingredients and carriers, such as, for example, calcium
carbonate, calcium phosphate, sodium phosphate,
lactose, starch, mannitol, alginates, gelatin, guar
gum, magnesium or aluminium stearates, methylcellulose,

30 talc, highly disperse salicylic acids, silicone oil,
high molecular weight fatty acids (such as stearic
acid), gelatin, agar-agar or vegetable or animal fats
and oils, solid high molecular weight polymers (such as
polyethylene glycol); preparations suitable for oral

35 administration can, if desired, <contain additional

flavourings and/or sweeteners.

Liguid pharmaceutical forms can be sterilized and/or

optionally contain auxiliaries such as preservatives,



-(CGO- CO-(NH)- 280-282p

ri dyl 8l sopropyl - O+ H H3, 5- Di chl or 0- 4- - (C=0) - C0- (N- H) 2455 24 i>dyb9Cycl ope
nt yJnet hyl - OH4 H H3, 5- Di chl oro- 4- - (C=0) - CO- ( N- H) - 246- 248pyr 1 dyl 104- Fl uor oben
zyl -OHH H2, 6--(C=0 - CQ0-i I\I-I—l)-216-218_Di]gé1I_9ro

aenyl 114- Fl uor obenzyl - OH+ H H2, 6-Di chl oro-4--(C=0 -CO (N-H)-199-201trifluoro
-meth 1 hen 0 . .

| 12*4- Fl uor o%té%}:z)%/“ff-fﬁ HZ,%?BC%:%?or o- egr-lti%:O) -p&ﬁe(ﬁ\fﬁl-ﬁ%&fﬂfﬁrﬁsf’l uor o- ne
t hoxyphenyl 18m4l £i fibe obenzgpbreading3, Bgpntlsl, or s-04ubidipe@d, ( N-9d)l-t1,2- 213ri d
1144- Met hoxy - D= ro-4-- = 239-241" pyr.i Nz Ocn
NOON®™ = %g%%%nﬁgu%c%o#dﬁ}{g%% for %é&%ﬁlég D AR

The conpoundsr@eevrdi ay fort RBIfATERT: oANES 0L sYEBRYSI bk BegbEaters.
phosphodisest erase 4 and TNFa rel ease. Their therapeutic potential is

confirmed in_vivo, for anpl e, by the inhibition of the asthmatic

| at e- phase 5A¥%h1é’r?’%ﬁ (’g)(;sﬁ%hFﬁéﬁ) airﬁ'gtﬁ%ag’ﬁ?@gi%ndtﬁﬁtfﬁéei fMdienci ng
of the all ergenranduded fascul athpepipabidmplexim@ckigeelty- sesschi zed brown
Norway rats. ekﬂgiQhLaQQm%eQQ%BQBQ;?ﬁt erasgy 10 0he PRE 4 3! '—\got)%ié S
determned in e z%rre preparations o uman pol ynor phonucl ear l'1yrrp_ ocytes
(PM\Ls), thesPbEsp; Zoandemud@tiidn yoki the PRESEPEAT Humpe spiiltlel diigh Hunan
bl ood wag anhbceaquhat egdevghl cbbu?h%-rsTh%r& REREDOGYS i Pl@asima in

t he super nat ant 'f separ at eg fro %erg/t hr%%:gé es and | eucocytes by
centrifugati ®R28P-900 x> 19r YeHuyte et RE9he SR Bt 3 e NS sed by
ul trasound asdleapbsged in tloarBbkyheamyliebE 1nlaseay. For gdie wdatyelr-m nation
of the PDE 2 Vi he 2Q salic telet fragtion_i.s _purified on an
ani on exchan%gg%%?‘/%%n%%’rré%r’fs?%é}‘%l\laocﬁ %‘?%%?leg'nt SS%{% CCit K& *PDETZ paeraﬁd IS
recovered foforhe exarayle The sNiah f or leksoPBE 4 mitreindhat i aretdrwl+ sol at ed

by a foljlsowi ng; dextsan sedictentafiqgn @pshsrbseguent,95adienlys, hign
molecular weight fatty acids (such as stearic acid),
gelatin, agar-agar, calcium phosphate, magnesium
stearate, animal and vegetable fats, solid high
molecular weight polymers such as polyethylene glytol.
20 0Oily suspensions for parenteral or topical application
can be vegetable synthetic or semi-synthetic oils such
as, for example, liquid fatty acid esters in each case
having 8 to 22 C atoms in the fatty acid chains, for
example palmitic, lauric, tridecylic, margaric,
25 stearic, arachidic, myristic, behenic, pentadecanoic,
o linoleic, elaidic, brassidic, erucic or oleic acid,
which are esterified with mono- to trihydric alcohols
having 1 to 6 C atoms, such as, for example, methanol,
ethanol, propanol, butanol, pentanol or their isomers,
30 glycol or glycerol. Fatty acid esters of this type are,
for example, commercially available Miglyols, isopropyl
myristate, isopropyl palmitate, isopropyl stearate, PEG
6-capric acid, caprylic/capric acid esters of saturated
fatty alcohols, polyoxyethylene glycerol trioleates,
35 ethyl oleate, waxy fatty acid esters such as artificial
duck preen gland fat, isopropyl cocoate, oleyl oleate,
decyl oleate, ethyl lactate, dibutyl phthalate,
diisopropyl adipate, polyol fatty acid esters and
others. Also suitable are silicone oils of differing



25 centrifugation using Ficoll-Paque. After a second washing of the cells,
the erythrocytes still contained are lysed in the coptsegRhpErmotd es at 4C
by the addition of 10 m of hypotonic buffer (155 mM NHOC1, 10 mM NaHCO3,
0.1 mM EDTA, pH 7.4). The still intact PM\Ls are washed with PBS a
further two times and | ysed by neans of "ul trasound. The supernatant of a
one- hour centri.f Is at, 4C , o] I,ns e i raction
of the PDE 4R7alr?ggig§ttel%rp%l o;oerd f%ﬁtﬁﬁe%&%ﬁm&nsgaggu@e}?mn%%. g%é%éljé)éégyi
phosphodi est @l&9dodet i v¥19ct sl rderanded wehyseheanpdi f iadadhons ae&ordi ng

to the method)descrdiRestdy, T 08c £4s abuch TRATPSI: MNalpl1HPpbegap, MM,
Assay of cyclic nucleotide phosphodi esterase _and resol ution 25 Novenber
2002 - 26 of St i PHEEhRF ar VEBRREPLR ©Ofd Seryme, 2AdVASERY . OMicl . Res.
1979, 10,569a3%pndTheileacsdl one mod Ly eseainicai 3130 nivbtebasked (eHL/.4), 5
5 mM Myd 2, th%ui %I;lll %i taons Oirn S\(/Jari %%I e concentr %i ons, t he correspondi ng
enzyne prepargéftl O and Cars 8t B YFurtRér &orrp nents r?ggéssary for the

detection of the individual isoenzynmes (see below). The reaction is started

by the addi t ipgR sqf,1thes Sy at eﬁﬁg@%ﬁ%ﬁ@ %égtr&é'v%ﬂ £3tlp e (about

6000 CPMtest). The final volume™is 1C subst ances are prepared as
stock sol uti G | NaBRBOCIThE2BREBOTESREBAET AP BYER TS t h&hosgct FBRtabkeure is

1‘;1%)v/v. o ]Efair%,Dl\/&Qh rCONGEN ;ﬂget,i Orhldd]ft%l@Es’v\i—‘cEH viés/,did_Sf@@t a&%ﬁﬁi@;ﬂ-lAfter
the start o t reaction ans substrate i.tion, _the sanples
are incubat e(?jti‘tani??}c ‘?Ibr;L%?)pﬁ?%Ylfggic?ﬁt@lr ez’@tnizé’ i %cfkbcblpedzfﬁcméifi ng the
test tubes folod2aanmltespalydilfleddhegdgnples rdndialdted headtpates, a
further 10 m f he itiaon qf: 30, ul ; u { dase (1
ng/ m, of a%&%&?\?gﬁgﬁl‘é{%{&éns@%éﬁc@nﬁ glot a?%stgi a?r%%bf%%%? Sliﬁcgélgétl on is
carried out MExeBd mi nuleshylcgidosphaesanpl eschtessivpped onepEers400 ul

each of g5 M XoHphoafi naaveX irikeheet NanRkthdt1+dhi prexadded, aandehpe-sanpl es
are well m xed and .again 25 i ncubated on |Cﬁ1_o&%lrx 15 m nutes. The treaction

vessel s are CEMPIRGGed SGt 3006 LRGBSy SUC 88eN806S.| aliquots of the

supernatant are transferred directly to scintillation vessels. After the

addi tion of . scinti , e .sa es, ar syred | 30
counter. [Sm%l[pénﬂ Iﬁm&n[élseéggée‘é s%klglscfk?agglnf okr)gt ﬁuegreeet grr%i nggllglﬁk?g%gt he PDE
4, 3 and 2 acttihginsy Wi -ca@VvRfssoltvfe detaraliindeoh bt waeePDENG abtivity.

The non-ﬁ@eciofxlgfarﬁ% edirEn sl | ¥hthessl N fRaddk 6aSEe AT Bydebeypiaggiin the
presence of 100 uMraqlipramin the case gf PDE 4 and in the presence of 100

uM | BMX i n t FetietEenilidassn of "PHREY 3°ahd"5°8Rd s viGedd W56 t h8Tt est
val ues. The isaQuirdle @t daihedes of the PDE 3 assay contain 10 uM 25
Novenber 2002
Mixed forms between gel- and film-forming agents are
25 also perfectly possible. Those used here are especially
ionic macromolecules, such as, for example, sodium
carboxymethylcellulose, polyacrylic acid, polymeth-
acrylic acid and its salts, sodium amylopectin
semiglycolate, alginic acid or propylene glycol
30 alginate as the sodium salt, gum arabic, xanthan gum,

guar gum or carrageenan.

Further formulation auxiliaries which can be employed

are: glycerol, paraffin of differing viscosities,
38 triethanolamine, collagen, allantoin, novantisolic
acid.

The use of surfactants, emulsifiers or wetting agents

can also be necessary for formulation, such as, for



- 27 rolipramin order to inhibit possible contam nation by the PDE 4. The
PDE 2 is tested using an SPA assay from Amersham The @a§§a¥mbsSr Ca/g ed out
in the presence of the activator of PDE 2 (5 uMcGW). 5 ICSO values in the
range from10-9 to 10-5 M were cal cul at for the conpounds according to
the invention in relation to the inhibition of phosphodi esterase 4. The

sel ectiVity Lol EDEJYPRS 22 00 Sphalct OFad0y 100 46hdD: Qe

I nhi bition of r'el ease om C S nasa yp e experimental

arrangenent e¥sERaEesy corretigdils to 15 lene vdePndainesdprved oy teanpbel | |

A.-M and BousiiiefedhdAMdedd! eegi€oRCtbyYitYoof EirBheaker sionbdheafleCh.
Al l ergy Immunol ., 1993, 101, 308-310)._ The starting material is nasal
pol yps (oper a0 tRft RPRAPFEHRIRES | eRPLYFREPALSS bEeA - sUBFER! ed €S Ydur gi cal

treatment s 2Gildhéi ssue i slegstreichwith RRMycke4Q and t henokrekeatdqun at
37C for 2 h usi rotease (2.0 _no/nl), collage e 5 nmy/ ,

hyal ur oni dasep?lggofgy?r%?%%n%nd aé:a%&’OS n%a?kﬂn?&lir(%l of ”gio?é')l?&ytcé)h n of
RPM 1640 25 athdwrenzynescetPidrdaleitsydoraionddm a m xechiker e epi t helx al
celI's, nMDONOCY&so- fRLA hﬁgeﬁolﬂz?i@@&fyt 88nell bb?'@h_@ﬁh%s?ﬂgrgEa”‘A:&%ﬁ/t es,

are filtered and washed by repeafed centrifugation in nutrient solution,
passi vel y sefPReoppgLamHiei &4 ®F- human | gE and the 30 cell suspension is
adj ustedi1po a concentration of 2 mllion cells/m in RPM 1640

(suppl enented with antibiotics, 10%foetal calf serum 2 nM gl ytam ne and
25 MM Hepes) .59 5L LtRTRnsFBA s 4 SUPPEIART IPBEGRT | Q81 | SCdLear Lol at e
(1 M/ well). shkicelis areéd35 fumri tbebatetdifldzal@om ofiv ¢hul btohesior

subst ances i rigqus q_qE ent.r-at L Qps st isoul.gt ed_to.TNFa

rel ease by agfdé/l[ai on of IJaljlrftq?ile-nl g %( 7%5 ugﬁgﬂ )@P%%&?rwg?(l réu%ureeeas?é:%il-rﬂgo t he
nutrient nedisHRsEdREePl aceSufher about aR8iRBLA3NLER t hif9rperied@mptlge cel |'s

are  25;1NovendesprOPZ1s 2% boeybayadoaladicoany 2% Coie sBi& aftytidsent
medi um (supernatant) is rec ve%gg b%?,centrl,fdugatl on (5 mn, éo 0 r_p% and
stored at - 700t i35 c R I TR A M at i TR TdtTer MRt i It X6 1PFa i n
the 5 supernat@nionsllar rhed reuteassinyg $oxrcathed prephwathi db | A (bhasi ¢

mat eri al Phar m iy i ncentrations of the cytokine in the range
from 30- 1000 %%?%f@%a#%g&géegggggd. 10 Cells not stinmulated with anti-IgE

barely produce TNFa, stimulated cells, however, secrete |arge anmounts of

TNFa, whbgh canebergdecsgasedoirn pheshcdependanti MBnesidor examhe by
PDE 4 inhibitors. The | C50 (concentration at, 50% i nhibition) is cal cul ated

from 15 the pRFEEMAgelR nhFERITHE (THESE r él'bidse T Mhe SUEN s aSti b4t ed
with anti-| gkexadPD8, ofaridea lieast ed swihsiancesedbrubliypussEDNCHI & atoifons.

the active compound are used, preferably aqueous
solutions and especially isotonic solutions, but also
25 suspensions. These injection forms <can be made
available as finished preparations or only prepared
directly before administration by mixing the active
compound, for example the lyophilizate, if appropriate
with further solid carriers, with the desired solvent

30 or suspending agent.

Intranasal preparations can be present as aqueous or
oily solutions or as aqueous or oily suspensions. They
can also be present as lyophilizates, which are

35 prepared before administration using the suitable
solvent or suspending agent.



For the conmpounds according to the invention, IC50 20 values in the range
of 10-i to 10-5 Mwere deternined. |nhibition of t he baggsiase 2002
eosi nophilia 24 h after inhalational oval bumin challenge of actively
sensi tized guinea-pigs 25 The inhibitiLoggot the pul nonary eosi nophi |
infiltration by the substances is |nvest|gated inan in vivo test on nale

Bunki n- Har t| @ ui 9EdaRé 0ok 200:23B 8k agbhvelanensehi 2R ag NStne
oval bum n (OVA). e sensitization 30 is carried out by méans of two

i ntraperi toné’é]eﬂarﬁaéféﬂ”&ns bF aceuspefsi tlof 9BdaEg oftt@\/A FBgEPHRFYWi th 20
mg of al um niawbiideYida asndnsagitiarionditlcnstl of physiol ogi cal saline
sol ution per aninmal on two successive days. 14 days after the second 35
injection, the aninmals are pretreated with nmepyram ne mal eate (10 ng/kg
i.p.) in ®rdéhe olprasiteioin t hentfie onoamaphybaesi ¢odegatdre 3@ fuit esheat er
the ani mal s R f or, £30 i, C OvA aer I (05
g/ m ) whi ch%:’s generggmed %31/5 a Eggul i z‘%‘r‘é)éfﬂ&g/één %%&%1&% 200g§8

with conpreséé’d’eé]trlc(“w 6 kPa) (allergen challenge). Cont roI ani mal s are
nebul i zed with physiol ogi cal saline solution. 24 hours after the challenge,
t he ani mal s %{e an esth tlzeqbwth an overdose of eth Iur&thane 5 1 5 g/ kg
of body weig Brishc RO ST A | &e FERIUNTS caf ri BR®out
using 2 X05 rgierm‘ra;jhyfmnnmig: dal saline solution. The BAL fluid is
collected, centrifuged at 300 rpmfor 10 min and the cell pellet is then
resuspended in 1 m of 10 physiol ogical saline solution. The eosinophils in
the BAL are counted using an automatic cell giRferentiation apparatus
(Bayer Diagnostics Technicon Hl). 2 control ggroups (nebulization wth

physi ol ogi cal saline solution ang nebul izgti & with OVA sol ution) are
included in 15 each test. The p - {nhi bition of eosinophilia of the
test group treated wth substance i 3 ated according to the foll ow ng
formula: 20 100 (B - C) i nhi bitgden 100l - (A- C A = Eosinophils in the
control group with OVA chall enge ap#l vehirte B = Eosi nophils in the group
with OVA chall enge 25 treated wth substance C =-Eosinophils in the control
group with 0.9%strength NaCl challenge and vehicle The test substances are
adm nistered intraperitoneally 30 or oraI I y @s a, sus ension in 10%

pol yet hyl ene hgiwiawd 300 regrh 0159 &f rRngth 5 Ry dROxyREhyA ceBd ub osed 2Ehour s
before the aldiRraen,chalirngg. athe SAMLAld IbQURSHAFE iRt €dmPbliAathe

vehicle according to the adm nistration form of the tegt subst ance. ,
according to formula 1, for which R® or or and

= -0-R’, into the compounds according to the invention

by removal of R’.

20 R’ in this case represents substituents suitable as
leaving groups, such as, for example, alkyl, cyclo-
alkyl, arylalkyl, aryl, heteroaryl, acyl, alkoxy-
carbonyl, aryloxycarbonyl, aminocarbonyl, N-substituted
aminocarbonyl, silyl or sulphonyl groups, and

25 complexing agents, such as, for example, compounds of
boric acid, phosphoric acid and covalently or
coordinatively bonded metals, such as zinc, aluminium
or copper.

30 Particularly preferred reactions for the removal of R’

within the meaning of the preparation process according

to the invention are hydrolyses using suitable bases,

such as, for example, sodium hydroxide solution,



35 The conmpounds according to the invention inhibit |atephase eosinophilia
by 30%to 80% after intraperitoneal 25 Novenber 2002 mowribeadAppbsStrati on
of 10 nmg/ kg and by 40%to 70% after oral adm nistration of 30 ng/kg. The

conpounds according to the invention ar 0t hus particularly suitable for the
production of nedicanents 5 for the treatnent of disorders which are

d wth.the acti f [ i.ls, Eff . all -ind d
vascul ar - per RESATIA oA VACETYERy SIREFEPDed by Nl wayf SPRPE D Rl o

brown Norway preetass sging ldarp 280300 g are actively sensitized on 2
successi ve days by intraperitoneal injection of a suspension of 1 ng of
oval bum n togrft her with 100 ng of al um nium hydroxide in 1.m/animl. 15
Three weeks ahiese sBHEFPLYsESondTe hdhedied ahle’ anagdt Hed z&d it t BS¥ddi um

thi opentab and ddxat igbdfie, Supi ngrpPoskyEORo@l, per f ushenoek rbhgynasal
cavity, a polyet %Fe.r}gu c(%t het er was adVﬂnced Fnto the grache in a
backwar ds di ,I\g-&l} ke FWIRAGAFRORY hal SEp&hi R of UbPeREL cAERHRS, so
that it was possiddmpIexindeageohts| osuch tas,ckfer oekampieugkotbeunasal
cavities. A shortydiacheal; gatheheroias;Liedoin! oahhie Hagheaaln,as.

er to e F or ¥8ston,

ort hograde manner 1 n or esplration possible. per
phosphat e- bufifadadl gedtiales 25w 1B FLPBI)L Ukl idhtdhgapRsL punped t hr ough
t he nasajgcavity (0.5 m/mn) using a roller punp and collected by neans of

a fraction collector. I%T\égns Bl ue s used ,as a plasma marker and injected
i nt r avenous| FAEEHAYLAT bl PESERT BFA a T89S PBAGL Nt PRaPRRY ¢
t hrough a cattred epréepatdeipngpkacegei accbubihanas athe nistveation Was

added 1o the B Lerdre bebtuR el el R, Gl SARSh BoRe "R "
perfused for &kydin ewcho®DeyY, | alybrlsydentaivdi my shéteroaryEvgmoupl ue was

then injggted dgmedicakel Y beloysqthe stayt otxbhgimer fiysi onatidh of ,
oval bum n-cont aj ni ng sol ution (C%al f englg). After the start of the oval bum n
chal | enge (1'Y¥APIRID OvABEm nhydsgeRyQEhBeradbdy hygriodic acid,

and using activating Lewis acids, such as, for example,
AlCl;, BFs3, BBrs or LiCl, in each case in the absence or
in the presence of additional activators, such as; for
20 example, ethane-1,2-dithiol or benzyl mercaptan and
ether cleavages by means of hydrogen, at elevated
pressure or at normal pressure, in the presence of a
suitable catalyst, such as, for example, palladium or
iridium catalysts.
25
According to the invention, the compounds of the
general formula 1 having the meanings of R', R?, R3®, RY,
R°, A, B, D and E shown beforehand are also prepared by
converting, by means of conversions of the
30 substructure:
g—R’
/
A—B,
} D
by reactions known pér se, compounds of the formula 1
according to the invention into other compounds of the

35 formula 1 according to the invention.



di ssolved in PBS) 15 mn fractions were collected every 15 min in the
fraction collector over a period of 60 mn. The EvansggBlyg-gicenppration in
the perfusates was neasured with a Di gi scan photoneter at a wavel ength 5 of
620 nm The bl ank values were automatically subtracted in the course of
this . The course of action over 60 mn s cal cul ated using an AUC
program The_substance.action the pr LONn_gro s cal cuyl at.ed

agai nst vehigﬁégégﬁﬁ?gﬁg in8§?%§6r gr tﬁgg%%%%%ﬁ%ds %ﬁk%ﬁal%% tgwﬁﬁé

i nvention, |Cs0pvahdes din the fangelérdmaddcerdindots Mheerindetereon ned
The utility gfetheccoupaupds, ageer &i iy t@Jdie | NRMdAR LS @ diyd ogmul a |
for the therapy of chroni ¢ obstructive pul nonary diseases is confirmed by
t he inhi bition ofFCHMEE)inmdeEed TNFACHeT eB¥e M&fTUnRh BREYGIRAd 3R He

i nhibition oknbRe- }?a@}ugeq RulcHORA,Y fgutd:efttille | fdd turatb Oronyuf £dd ets and
domestic pigs. 20 gﬁ gtlnulatjon of isol ated Ieucocﬁtei to citoklne

rel ease can PakePPl AT SRATIRAS wayd 19 p&FG ySRELRBRT¥s #E#3s)Pare a
stimul us sui tabkéetioputheteneestilgationlgl. TNFa rel ease. LPS is a
constituent 25 of the bacterial cell walls and is released by killing the
bacteria (antibiotics or immune systen). LPS particularly stinulates the
activity of FnstprRagocprefphgefleucoeyvess{pnssuteasciophageste gr aphe ocyt es,
nonocytes) apdn¢awsesnt er | BbhpbhAlE0F R w30 dieUBOGHESE T Lo theyddpod
streaminto the affected tissue. A cytokine inportant for these_nechani sns
's TNFa, vhi CREPS SRAARFS niharfe SotPty By Lhe C3EEB ePtel Fo 13 he
nonocyt es and (Neanephagesecarehtbethei neaatinhgeplanddynekpahesednd nmai nt ai ns
i nfl anmati on 35 al ongsi de ot her nedi at ors. 25 Novenber 2002 - 32

LPS-i nduced TNFa rel ease in human blood diluted 1:5 For the investigation
of the effecWoghilNFaxe@péase, bl ood was obtai ned from various donors
(inhibitjn of 5 coagul ation by neans of citrate) and diluted 1:5 with RPM
1640 cell culture _nedium The test substances were added to the sanples in
vari ous concEXERRLAENs DEPRFEA EHM LIPS 0SSN gEOr THORRAYRAA St Pén Bt he

| eucocytes wasrgalbi ed oatcdfdimg s erchesi agvenpepal ysasahastgesidd (LPS)
fronlsalnnnellg gbortus & ukhgn fin%# con%%Q}ratioQJOfk}ORug[n1. Af t er

i ncubat i on of "PREAPESE bat chES fo¥P24 KETFE PR 37t afd el 590 in an

i ncubat or, thékgil ucgdliobdsdlwagsryéntkylugedyandrt hetENFargdngepupati on in
the cellsfree supernatant was 15 neasured by neans of ELI SA

Example 1:

N-(3,5-Dichloropyridin-4-yl)-2-[1l~(4-fluorobenzyl) -
S5-hydroxyindol-3-yl] -2-oxocacetamide (1)

25
1.4 g of N-(3,5-dichloropyridin-4-yl)}-2-[1-(4-fluoro-
benzyl)-5-methoxyindol-3-yl]-2-oxoacetamide (3 mmol)
are dissolved in 100 ml of dichloromethane. The

solution 1is heated to reflux and treated with a
30 solution of 14 mmol of BBr3 in 15 ml of dichloromethane
with stirring. The reaction mixture is refluxed for
3 hours. After cooling, the solution is intensively
stirred for 3 hours at 20°C with 200 ml of an aqueous
sodium hydrogencarbonate solution. The product
35 crystallizes out in the course of this. It is isolated,
dried at 60°C and recrystallized from 80 ml of ethanol.
Yield: 1.1 g (80% of theory)
Melting point: 213 - 214°C



| CSO values in the range from10-' to 10-S M were determ ned for the
conmpounds according to the invention. An | C50 val ue of Qo&nHa hdgofor
exanpl e, was determ ned for the conpound as in working exanple 1. In 20
conparison with this, an I CSO value of 7,0 unol/1 was determ ned with the
reference standard SB 207499. I nhi bit7of2of Ii popol ysacchari de

(LSP) -i nduced neu roBhi lia in ferrets 25 The inhibition of the pul nonary
neut r ophi | i REPMPLSL i%0n by the substance is investigated in an in vivo test
on male ferrets (0.6 - 2 kg). The experinental animals are anaesthetized
wi t h pent obagbi tal: _$Qd} .kd ,0f 130,bedy we| i | aced

i ndi vi dual | ykibn(Ttad Sai)%@gslie%ggﬁgﬁg%g‘a#i &rji;;b(%x?gf ‘?ﬁ%gg%’f?bgn%yéﬁd exposed to
an ul t r asoni Sahlygreemindedd 3xadds-ospagetagider dayt h LPS

(I'i popol ysaccharide) solution (additionally 0.1% hydroxylam ne in PBS) for
10 mi nutes. The aerosol is 35 generated by a nebulizer driven with
conpressed aiPr 9( 0. BvFECL)Coth ol2HHRAYS ardel Wikt FhiPE%erdgel of
physiologigahn$¢Hq$©?ﬁolunﬂea. Eh?;ﬁninahs aéeh?béenygdfdm¢hmglghe @naire
process and renoyed fromt ebul i zation, bo ter adm ssion resh air.
0°°35 NoverBaRtInns Bhs T Ang! athion. bt 1oL IRV S AT STV | Pduces
i nfl ammat i on2efl 1t-Hd -dilmeaydenelyild k Sraethaxgdndoilz8d yhy -a-passices -

| nf 1L atd 0Nl e ORI C 9 AWIACK L ISR S o dddeq o
experimental aninmal's. The 5 neutrophilia achieves its maximm4 to % hours
after LPS exfoS§ur &hg mrbrere ¢ shetabred: dtmedstr Bo¥héd mawser- 00 ml
infilt rgt ed 6]§Utlra%p{3ﬂﬂ§1<£i}ﬁ fl?ﬂk/ﬂ%ritcp%t;ﬁdfﬂ MRS aﬁ:{d%_cﬁ&ﬁ&%@ﬁéé zgd }Mt th
an overdose e ure ne (1. g 0 [ 0. p. urs after
LPS 10 provocafi (L)L??%é:ndwépﬁr &Hﬁ%%/eo?g? [%métm%\%a"g‘é]g{ BR%)’gi"@%ca’r?i ed out
using 2 x l0imboleftephysiadlogi caltisakahersealngt idoniedThet naoBer & petés in

t he pool oti gimnal i 0 I ] usi t ni con
H1E aut ojr‘ar%ti r%gl%l%-tc&%nt %%gagﬂégra}}Jus}:?ggg%rg%g'{%ggﬁ%s? irc%?“ a%gh%-%gf
different |edé8Oyteds -per ul are differentiated. In each test, 2 control
groups (nebukijzatd.on W th (@hysicd @@zl )saline solution or with LPS
solution) are included. "Substances _having anti-inflammatory activity,

parti cul ar | yMeREEOWMRCAR 0 2d¢f éc 1ENEa, rel ease or the function of the
neutrophilic granul ocytes, inhibit the infiltration of |eucocytes. The

i nhibiti of, infiltrati i rm t co j of the nber of
infiltra Qd frli:el?tmrpolﬁrﬁyl S p%%p&%taggtg egbggggrgl)éne??lél gﬁ%‘?ggfw ?Fu aﬁggw’ t hout
LPS 25 provodatrimordp [LDs5@cgardergi nt@ héheandavensaoen t 6ro0 ngr&kyting. were

determ ned fapyshancpoypdsRecoyde nGidseAiftRd, NVERL idi.chlhR? capoygpd as in
wor ki ng exanmpl e .1 maz 30 ad nlsEered, or exagglel in the doses 1, 3 and
10 ng/ kg i . p2Y oufd KOEFSAEPERELpr 0B b¥APTBRAFBCIB t 0 FEXPEFFRBAY It

ani mal s per tesabsthi¢uted rojimddaabonylt, heiBAL was shdbhbntéd girougp :

dose- depgndent manner (18% 64% and 78% . The ID50 is 2.4 ng/kg i.p. 35 The
adm ni stration of the selected PDE 4 inhibitor RPR73401 (reference

subst ance) c&¥e&®len 3i:nhi bition of neutrophilia of 49%in the dose 1 ng/kg

. Pp.

N-(3,5-Dichloropyridin-4-yl) -2-[1-(4-£fluorobenzyl) ~
5-hydroxyindol-3-yl]-2-oxoacetamide Na salt (2)

30
5g of N-(3,5-dichloropyridin-4-yl)-2-[5-acetoxy-
1-(4-fluorobenzyl)-indol-3-yl]-2-oxoacetamide (10 mmol)
are stirred at 40 - 50°C for 1 hour in 50 ml of dilute
sodium hydroxide solution. The solution is neutralized

35 with hydrochloric acid (10% strength) while cooling
with ice and concentrated to dryness. The residue is
dissolved in 80 ml of acetone. Insoluble constituents
are removed. The clear solution is treated with a

solution of 0.4 g of NaOH in 3 ml of water and stirred



25 Novenber 2002 - 34 For intrapul nonary admnistration, the trachea of
the animals is opened up under anaesthesia (40 no/ kg k. Rov&ipdienhabar bi t al
sodium 3%strength, 1.3 m/kg), a 7 cmlong PVC catheter is tied in and
the test 5 substances are admi ni stered hst[apulnnnarily in powder form
(mxed with lactose to 20 ng/ kg) by neahs of a syringe 2 hours before LPS
provocation. _The,i.Rt.rapul nogary adm ni stration of,the conmpound as in
wor ki ng exanﬁge foik t%grdogesxﬁ?r§'anﬁgﬁ0 ﬁﬁ¥§gai%lf%%igﬁf%df -i hdluced
neut r ophi | i aiisplatedsewdspeddent hmaesonedddd 65%edndt160%C.. The 1 D50 is
1.65 ng/ kg i Lhm, LP4 nd u i,hia in the donestic pig 15
Pul nonary negggég%iPrgécgnqgquﬁgugéggpk)the donestic pig in a manner
simlar to t Heltimot Pein&rr @65 fhe animal s are anaesthetized (pentobarbital
10 ng/ kg ¢ .v.) and intubated. Using a bronchoscope, a partial 20
bronchoal veol ar | avage is carried out in order. to determne the proportion
of neut rophi FREMBIERY 0BFFBETARAEP pRYSFEFSgi GAF cORBPPHBAS. The Faat
substance i s folremladniini siececdiangl the amherl Snvemalienan fiddn aserhenl |y
nebul i zed aer | . of, 0. Q3%str. LRS lJi.papal y charid sol ution
(addi tional | ycgﬁ‘%f%%ﬁysdP%‘i’y@‘%mf%%%ﬁﬁap )a%?ﬁﬁf&}%% £ eﬁ%‘aéﬁé’%i‘a%é for 20
mn. The inhaled LPS induces a reactive inflanmmtion of the airways and
neutrophjdicegrapuloogytes infiltrate on a huge scale. The neutrophilia
achieves its maximum 30 4 to 6 hours after LPS exposure. After 6 hours, the
bronchi oal veol ar [sic] |lavage is repeated and the increase in the
neut rophi | co(i3,i5s-Ddehiofioped idlini~Areil) cal-[1- (35 fIhexrpbenakilnal species is
particul arlysuitabl e .f t hese,i_nvestd gations, si.nc here are | arge
anat om cal aﬁd%g y§F3P8§%€aI §ﬁﬁiPa%ﬁﬁ%&%yF%eﬁgﬁ}dfoﬁsghe conpounds
according to the invention, inhibitions of LPS-induced neutrophilia of 20%
to 65% 125 hoyembese 2008-1335-q1ef eofehFE Phgds Oy | D31 APUL FOPRLYro-
adm ni stration of 10 ng{anlna,. .
benzyl)-5-hydroxyindol-3-yl]-2-oxocacetamide (1; 2 mmol)

are suspended in 75 ml of methanol. After addition of a
solution of 0.2 g of sodium borohydride in 3 ml of
dilute sodium hydroxide éolution, the reaction mixture
20 is stirred at 20°C for 6 hours. After the solvent has
been removed by distillation, the residue is
recrystallized from 40 ml of ethanol.
Yield: 0.5 g (50% of theory)
Melting point: 205 - 207°C
25
Using the exemplary variants indicated, numerous
further compounds of the formula 1 can be prepared, of

which the following are given by way of example:

S

g—R
/
2 A’B‘\
R
N
3
R~ N1
R R 1

30



The intrapul nronary adm nistration of the conpound as in working exanple 1

I n the dose 10 ny/ ani nal
pul nonary rieutrophilia by 510.
the invention are as foll ows:

R5 A-B~. Rz .

which RL i s -Cl-12-al kyl,
nono- or pol Yy

2, -NHC6-i aar
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25 Novenber 2002 -38 substituents for their part can optionally be nono- or

pol ysubstituted by R4, nono-, bi- or tricyclic saturateg@nEengsosr

pol yunsat urat ed het erocycl es having 5-15 ri ng merrbers and 1-6 heteroatons,

optional l'y mono- or polysubstituted by g—( -NH2, -NHCl1 6-al kyl, -N

(CL_ 6-al kyl) 2, -NHC6 I9ary| -N (CG IZ yI) 2 -N (Cl1_6-alkyl) (C6_

l4aryl) , -NH - 0- 6al k -OCG |naryl

20 (CO Re, 1& 1°8maPR9PS %Cfc%fq‘%éﬁylt" %’&?eEl ‘S‘?jgh“’ 6‘%@6

- 0S02C1_6al kyinhiQe@a66 b&aryhospﬁﬁﬁ)eﬁﬁeraSEI}ﬂ -andCOrNRE, nehea$eb| or

tricyclic saturated or nono- | yunsat urat e yles vin -14

ring menberstT r{o-th%rapeliltﬁl ngﬁég égt ara tc%ngfrggg 9 cfyu%ggturat ed

het er ocycl es exanipdg ,5-06 theginbibétsoandfl-theel erivmaohs, lwherehahe

Co_I| 4aryl 5 gr QRS- 3G th@edélcrldfﬁﬁql%r bagycld &l@é‘gi_ to%yﬁl |,gR¥13uQﬁg| tuents
utu

for their part can optionall y be mono- or ysubst or car bo-
or heterocycl%“(,flé’z?t“lﬁ]é‘tged oPEmonothsr poP}E%&?Bré?@H%Sl rocV@FGE A&Avi ng
3-10 ring nepeenrabiilany el eicadwelliyc ssyslitiTs R0 Mraiwh Nddway rats.

het er oat ons, opti onal | y nono- or polysubstitutud by -OH, -SH, -NH2,

- NHC1_6- al kyI -N (Cl1_6-al kyl) 2, -NHC6-i4aryl, N (C6-i9arYl) 2. ‘N
(Cl-6-al kyl ) Inbahigdoy of phddpoRelies@xaseN, -F, -Cl, -Br, -1,
-0-Cl1_6-phkyl, -OCo6_l4aryl, O (CO Rs, -S—Cl 6-al kyl, -S-C6_I|4aryl, -SORE,
-503H, - SO02RG, %0201 6al kyI - 0S02C6_| qar - (CS) R6, -COH, - (CO) R6,
5 November i PDEy 4 FRsifokVity l%rd%WJé%lP% EAt SRAYBE BFCRBABLigRS

|tool yunlsaturatoefd ?@gﬁ%CY@loQ§mb&‘p|h@@u%—lb‘érrl ugm@sgasﬁglttas m@nfzmeo, OEhe5 -
ricyclic saturate n ol yunsat ur eteracycl e ing 5--
ring menber stpi]r‘i:d 53Ohae1?% gaf“ Fn’;e \R/K'el"'é' TR hug %uBi gﬁxef’ge

i ncl uded car bamanl | dblred hewesoc paltiicosgiodiaitedentvst tflor ¢hetateart Than

opt i onal b - t 4 a or -
where at Feast oaDosy cha ¥ab i P e B 1S PeEReHRRag,

-SH, -NHz, --fge- Bhey Ryy,thrﬁweeiesaarﬂkﬂ%uqocm_hmwntrlNug@:‘sgpnar yI}
z. -N(C~-s- Qthywt)O(QS_b‘laﬁ’o\ﬂ}ZO NHERe s - NE2 R G\H‘he-%eledscohr% -
(Cs} R, --F,_ -Cl, Hr, - OC— salké/ --0; Cst ~aar {’) gg
S_s-d_s_ al kysed §3C§J]1%%ﬁsﬁun cig-thegPRBg.an DEOP
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| 4ar YI r -SORs,

S )
- COOH, - (CO,»thI% 2 hé- gﬁefmb’?aﬂ‘?‘&y&’i ééf’&ogteéca%ﬁ‘ r?on%C’“SWgng
pol yunsaturat@taarbacysleelsmlaa‘tlawoﬁ 14 andg nmedieresjuenuno, bradaent

tricycli 553%&% a0 QL3RG y%@%@&gfﬁégﬂ hatﬁAf | es h@&%BQ& 15
ri ng nenbers an et er oat ons, wher e e ~~ ary groups an t he
i ncl uded car w@@mﬂ% ahdthet eeddypel ithes @B HhERPY RS o?t%hlal eopaaingsdn

optional |y bgronoyses Rl ysHbstddudd BY R, m@hutes at 4°C by the
addition of 10 ml of hypotonic buffer (155 mM NH,Cl,

10 mM NaHCO3, 0.1 mM EDTA, pH 7.4). The still intact

30 PMNLs are washed with PBS a further two times and lysed

by means of ultrasound. The supernatant of a one-hour

centrifugation at 4°C at 48,000 x g contains the
cytosolic fraction of the PDE 4 and is employed for the
PDE 4 measurements.

35
The phosphodiesterase activity is determined with some
modifications according to the method described by
Thompson et al. (Thompson, W.J.; Appleman, M.M., Assay

of cyclic nucleotide phosphodiesterase and resolution



25 Novenber 2002 39a nono-, bi- or tricyclic saturated or nono- or

pol yunsat urat ed heterocycles having 5-15 ring nenbers: qpd,J8-hes@s oat ons,
substituted by at | east one hal ogen atom optionally nono- or

pol ysubstituted by -OH -SH NH2, -NHCl1_6-al kyl, -N (Cl_6-al kyl) 2,

- NHC6- | aaryl, -N (C6_ l4aryl ) 2, -N'(C§66'al kyI ) (C6-14aryl ) , -NHCORG,
- N2, -CN, 1 6-alk dar -S-Cl g-alkyl, -S-C6_
PR o IR ST LW Tt o R

- COOH, - (CQJuRGS Reso- 19609, ap,teEPePBhic saturated or nono- or

pol yunsat urat ed car bocycl es havi ng 3-14 ring nenbers, nono-, bi- or
tricyclic saturated or nono- or pol yunsaturated heterocycles having 5-15
ri ng menber sThad reag thiene myattomss vmr@imew:enmarys gCauppHand. 4 he

i ncl uded gar BogychMgz13Nd et ef Qeiisd ¢ &r SUbgL 'vialffi%‘bsi Q.roﬁéﬁ{rap@:{én§an
optionally be nono-" or pol ysubstituted by R9; Ro

y
-NHC1_6- al kyFhe. NCOEEesPRNR¢PE 2 enZNAes Hﬁ%@@?@tlcm (GQQzuﬂhﬁq Zthe N
(Cl_6- aIkyI)fﬁgﬁhb&amﬁﬁponeﬂbi}ﬂe@@&k&fy fGrCﬁﬂkQadétectﬁbﬁlp@ ey,
-S-C6 I4ary| L b yIls stralg t-Kha n Qé ﬁ d-chain 12;- aI kenyl
nmono- or pol yﬂﬁ%é{tlu?lﬁ SEPEYHRT- chafR of br%hthe %allﬁea%h?fr
tricyclic sasgrated dry nt)h@ agdipdlopurasfat that @@Ib@alrbtteyc@eﬁs fhavi ?ig] -3 14

ring MenRers afenogsy bE}H]chGthﬂ cy(%IHOQJtsa%%@t egpﬁ/ﬁgpgp th@ohg%flturat ed

het er ocyc es” avi ng Novenber nmbers an

het er oat ons; VRlPﬁeelltshérO a“‘ﬁoné'es(’ir SUb(SGI‘%?)Cerﬁ are mepanRd (aaH=ECHCkh( CHZ )

p-, - ( CHCZsbthlons (1@—ODM80“ - TheC=IMs0 , corlcdet¥af o, - . the, -NZ-,
where m p =

Zisg -H _or -Cl-i2- |, straight-chain or
br anched- chaFﬁac&QOTZmélxlEélﬁfl lsn&%o-"'ja’r' g [@Hﬁ/ PPV YHtQ®hai n or
branched- chakhe mb®-acbhivivy tisi ayet | afﬁatﬂedte@ﬁﬂemﬂbe @tart of

pol yunsafyir ated caLBaeyehes VG 1441 BIMELS, JONGyofi - @

tricyclic saturat nono- po yunsat ura er ocy avi ng 5-15
ring menber ssanelese heeerbatpated cdn &ilt'Ker £BE caPbonimwtest pHilke or

-(S=0)-; D isecaxydgen, syl p@t‘éppé&‘lz w Ne%,tl\M’c!;er ehl capsenl yubesS gy CH2 i f
Bis carbon E iis a bond re mand Z

e
have the meaﬁl RdBubEri Ald 136)0\96 %g Eag‘é’rjrﬁ&uﬁ(?“?smswq% choer%
accordi ng tofGraherl lOwheimeites hehAlltér helher adtibtEonherdiedér prlefa r@’d— toin

Caiml e I m X d H_Q_y i r sal t
of a con%%ung‘%aggéﬁq 58 g mngﬂ./l g 1%§c%or I'ng '?’69 Qrglsﬁq?élﬂé'né A,r? 9)12)@{?
Novenber 2008rotalus adamanteus) incubation is carried out for

10 minutes at 37°C. The samples are stopped on ice,
400 pl each of a mixture of Dowex-water-ethanol (1+1+1)
are added, and the samples are well mixed and again
25 incubated on ice for 15 minutes. The reaction vessels
are centrifuged at 3000 x g for 20 minutes. 200 pl
aliquots of the supernatant are transferred directly to
scintillation vessels. After the addition of 3 ml of
scintillator, the samples are measured 1in a beta

30 counter.

ﬁH]—cAMP is used as a substrate for the determination
of the PDE 4, 3 and 2 activity, ([°H]-cGMP for the
determination of the PDE 5 activity. The non-specific
35 enzyme activities in ‘each case are determined in the
presence of 100 uM rolipram in the case of PDE 4 and in
the presence of 100 puM IBMX in the determination of
PDE 3 and 5 and subtracted from the test values. The
incubation batches of the PDE 3 assay contain 10 uM



-41wherei n bases have been neutralized with inorganic or organic acids,

aci ds have been neutralized with inorganic or organi£shasgespe@r26@stiary
am nes have been neutralized to give quaternary anmoniumsalts. 4. A
conpound as shown in formula 1 accordi_ng,,tg any one of Clainms 1 to 3 having
an asymmetric carbon atomin the formDform the L formand D, L m xtures,
and, in the f .asy l:i.C t j astgreoneric
forms. 5. A %%Snl%&a{laé@a%ws gé\/ﬁ?i rt%gf %ﬁnﬂg altl p%(’:%r |e§gg 0 %Iéli}?%%e&ifgg ainms 1
to 4, whereirkhtehePRonpouhiei EDBEeledpedentem sdngr cup Tsi ssangfopmt he

Lflgogﬁgg ﬁ?@%@ﬂgﬁﬁ?. Ehelassif iiﬁﬁarried ou? ig ﬁﬁs pres%Pﬁe3ofl 5

N (3, 5- di ol QropyI L ALk Y1 ds Zdetf 403 \af QR§RAYT) -5 Nydr oxyi ndol - 3-y117 - 2- ox
N- (3, 5-dishl oropyridin-4-yl)-2-[1-(4fl uorobenzyl)-5-hydroxyi ndol - 3-yl ] - 2- ox
oacet am de alt; . . -9 -5

N- (3, 5-di ch:\lgir éber%%%?ﬁ- yﬁ‘ - Zgrfei- (J‘Zﬁ‘r}%eor o] ré)rrfnzyll)o- 5- hty%r o]X%/i ndol "-"%‘??/I ] - 2hyd
roxyacetanid@@lculated for the compounds according to the invention

Et,f( gégég'agﬁ hljcei_rrppyéigwaé- ¥o) -did 1ikRi B8t L0V dricu v gxyd ndgl - 3-y1 ] -

N- (3, 5- di chl FihGpyF R FEUY Y - bo[ thea BRE rtoRsizy4 ) 53 hp#Poxyi Hdofa8t9r] - 2- oxo
acet am deoNa 19d to 10,000.

N- (3, 5-di chl oropyri di n-4-yl)-2-(1-propyl - 5hydr oxyi ndol - 3-yl ) - 2- oxoacet am de
; 25 Novenber 2002 -42

N- (3, 5- di chl dmdpyaiitdign 45| INEY (el esms dpdm Steddisoxofi méslal3 pdl)y2- oxoacet am
i de;

N- (3, 5-di chl oropyridi n-4-yl)-2-(1lcycl opentyl met hyl - 5- hydr oxyi ndol - 3-yl ) - 20x
oacet ani de: The "experimental arrangement éssentially corresponds to

N- g 2, 6- dighl aepheayhdd 2dedci4bbhudyohenzybd t Bhydr @xyiandolsArddde2- §xoacet a
m ae, . . o s
N- (3, 5- di chl oS8Py TRy ) - 3504 %Y | uof obBRRAISKE 4R rdr 053 ndoPESRyI ] - 2- ox

oacet am de; Allergy Immunol., 1993, 101, 308-310). The starting

N (3,5 di ohl gramurd f n £ Y1 haBa Sp@pypl (ABpdietisnaylad ool £y 3- gar boxam

N- (3, 5- di chl Gradpyaritl reha-haye Rqery Aubisiteise iy (SUsHingdr GrpEataeing-3- yi | - 2-

oxoacet aghde and pharnmaceutically acceptable salts thereof. 7. An

hydr oxyi ndol e _conpound, substangi 1y as Eerei bef ore described wth

ref erence toTJWynghESBF B&npifé e% t%“%‘ PR r11(55,4013‘3”6 fqen broken
down at 37°C for 2 h using protease (2.0 mg/ml),
collagenase (1.5 mg/ml), hyaluronidase (0.75 mg/ml) and
DNAse (0.05 mg/ml) (1 g of tissue to 4 ml of RPMI 1640

25 with enzymes). The «cells obtained, a mixture of

epithelial cells, monocytes, macrophages, lymphocytes,
fibroblasts and granulocytes, are filtered and washed
by repeated centrifugation in nutrient solution,
passively sensitized by addition of human IgE and the
30 cell suspension is adjusted to a concentration of
2 million cells/ml in RPMI 1640 (supplemented with
antibiotics, 10% foetal calf serum, 2 mM glutamine and
25 mM Hepes). This suspension is distributed in 6-well
cell culture plates (1 ml/well). The cells are
35 preincubated for 30 min with the test substances in
various final concentrations and then stimulated to
TNFo. release by addition of anti-IgE (7.2 pg/ml). The
maximum release into the nutrient medium takes place
after about 18 hours. In this period, the cells are



8. A process for the preparation of a conmpound as shown in formula 1
according to any one of Clainms 1 to 4, characterizedy$ ydhabed sesPOUNd
according to fornmula 1, for which R2 or R3 or R2 and R3 - -0-R, is
converted into a conpound of fornmula 1 according to any one of Clains 1 to
4 by renoval of R, where R is a subst i4%uent suitable as a | eavi ng group.
25 Novenber 2002 -42a.9. Th rocess, according tqQq Claim8, wherein R is
sel ected from2FWBAteLy@bal¥yIC AR ar%%yl COqr yIT%%etr’é’rt(ﬁ-re)ﬂt, e um

al koxycar bonylsupe ynoxarcay bdry| reasvapear onyktenblirsfibghcivhed(5 min,

am nocar bonyl i 1yl __or. sulphonyl. groups, .and_ | exi ng. agents. ,10. The
process accor4|§% t&p )ain? a wﬁg%e‘ﬁythétcoqp?gggnglgggh S §V§O§éP§cted
from conpounddetofrmraticri d, ThRospisrdrmigwtdicand ebvalldifid y bn  the
coordi nat@elgW&rgtaﬂg 1.:Lhe phecess;ascading gy daal h
wherein the coval ent E§/ or goorc nati v_ePy bon e%?ngcgl%qare‘sg?g?ﬁﬂég from
zinc, alum ni¥#d ¥ coppefic 20@N6FdRder ZJurmirmien) A préBessWhach he
preparation ddomcE&PPOUNEhAS Showehén EQt8ubAael agcokdieng rh@qgany radm of
Clains 1 to 4 gﬂ@@cte/rl ed |gihth%1tta conmpound of the general fornmula 1 is
converted by Tea fPEIMV Tt s BITTHESUb-structure: Rs _.8~. Ointo
anot her conpound of the fornula 1 according to any one of Clains 1 to 4.
13. A pregesscdOfs thse PEePRhahton flcR Qxé&omnegkglgomgaueew@ﬁw,n the
process is substantially as hereinbefore described wth reference to any
one of Exanpl®simulated” xqldsyo, hpyegeri4. searepehyRegsgi rdstw tcompdund
prepared by therdg) ocesschf aay ope ofieEkabBed8 ta 33. B@-sé—@*é@reﬁ%i(‘a@i;ﬂ iOcaI
conposition conprising.one or re c o] s according to any one_g ai s
1to 7 or 14 W%‘g‘é‘?rﬁm Th ol %gf)cg’ﬁ 4toF‘é‘F‘érbllg°E§rri ipeana?@r

di luent or auktdneeytrdbidn praaceSesf dmHite tpraduct soncal cwl phed neEeewt | cal
compostth@n ackor feddehaFeal MY 6D I @nPolTBAL FAIBNL o £l NE, T 0RAS3 DeI NG
characterized in that one or nore conpounds according to any one of C ains
1to 7 or 14 shinplatedsedith giand iz Igkar macedOPéal mfepathei ofesteldr ought

into a therapouseahdys aghm i sisadl eodosm st 1\gnha. phar maceutical carrier
and/ or diluent or other auxiliary.

For the compounds according to the invention, ICsg

20 values in the range of 1077 to 10™° M were determined.

Inhibition of the late-phase eosinophilia 24 h after

inhalational ovalbumin challenge of actively sensitized

guinea-pigs

25
The inhibition of the pulmonary eosinophil infiltration
by the substances is investigated in an in vivo test on
male Dunkin-Hartley guinea-pigs (200-250 g) actively
sensitized against ovalbumin (OVA). The sensitization

30 is carried out by means of two intraperitoneal
injections of a suspension of 20 pg of OVA together
with 20 mg of aluminium hydroxide as an adjuvant in
0.5 ml of physiological saline solution per animal on
two successive days. 14 days after the second

35 injection, the animals are pretreated with mepyramine
maleate (10 mg/kg i.p.) in order to protect them from
anaphylactic death. 30 minutes later, the animals are
exposed for 30 sec in a plastic box to an OVA aerosol

(0.5 mg/ml) which is generated by a nebulizer driven



25 Novenber 2002 -43a 17. Use of a conpound as shown in formula 1 according
to any one of Clains 1 to 7 or 14 as a therapeutical by astdmpRrcoopound in

t he manufacture of a nedicanent for the treatnent of a disorder in which
the inhibition of TNFa is therapeuticalpy beneficial. 18. Use of a conmpound
as shown in forrmula 1 according to any one of Clains 1 to 7 or 14 as a

t her apeut | Cfa@thyec@:g@ﬁ@gﬁéhv\}]mﬂhﬁeh(mw;mwre(@i%érgsﬂi ﬁa{g@meﬁ@é) .thz _
treatment of _a_disorder, | i_ch the .i.nhipitiaqn hasphodi.est er ase is
{her apeut | caf Py EOneFRLMALS P SR B i Seb isina b KSR 3 1o bt 1
accordi ng tosahytbdoe.oR4Chaurs hfter/ tte bhadd emdehertdpewniosdly acd i ve
conpound in re | ca far, thectre of di sor der
which is con%gg?ggﬂa}?ggghe g%%?oﬂ?%* egggkgﬁgfl3.850Jégﬁgﬁﬁgf%%%ﬁ%und as
shown in 5 orfta 4/88corfdi Rgdvo wehdloheloP O dn 2 throhgrodlverslar

therapeuticaLgyaﬁgtiy@Aggﬁpqgﬁd_&gkﬁigﬁln&ayiacgggﬁgof2a edicgpentofor the
treatnment of a chroni¢ obstructjve pul ponar

_ diseases@&CCPD).. .
. A@ Auye. ASUBDARAQLOAIREA AlSading A 99APFA@5A&afT@.eA{ yBA AGRUAR AgkS R AL
-A]lCJY- A&, %/ A ébtlllelted, ce%ntrifl.}ged fat 3f00 frpm for 10 min anfd the @ Af
A fRO. Auf, . A, A&ye. ALNy. Afy. A&af . . A&uf . Afy. ALNS., Auy3. A, . .AS. A A @A
. AS. A@. ASr $° ?@9@A§§§y },-%a}xséﬁ%iYT]E%iﬁ%%f%%ﬁ%a]cbﬁcaﬁgéﬁka]éﬁ calc
alUc a]do physiological saline solution. The eosinophils in the
a]J cal] ca] ca ] a 16" ald S - C <
1" OPpqg} ~} xs %ﬁﬁzfgg]q%?gﬁ?ae]gc]é‘]%g‘]&%?ﬁ“ cga]qca] c:}fl %%lﬁﬂc;ft&aﬁaﬁaﬁ %él‘%ilga] caj ca
] ca] ca] ca] cafeBfcafEd] cHacaPtagrafEafealeapdqon H1)

groups (nebulization with physiological saline solution

. 2 gontrol

and nebulization with OVA solution) are included in
15 each test.

The percentage inhibition of eosinophilia of the test
group treated with substance is calculated according to

the following formula:

20
100 « (B - C)
% inhibition = 100 - (A - C)
A = Eosinophils in the control group with 0vVA
challenge and vehicle
B = Eosinophils in the group with OVA challenge
25 treated with substance
C = Eosinophils in the control group with 0.9%

strength NaCl challenge and vehicle

The test substances are administered intraperitoneally
30 or orally as a suspension in 10% polyethylene glycol
300 and 0.5% strength 5-hydroxyethylcellulose 2 hours
before the allergen challenge. The control groups are
treated with the  vehicle according to the
administration form of the_ test substance.
35
The compounds according to the invention inhibit late-
phase eosinophilia by 30% to 80% after intraperitoneal
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tracheal catheter was tied into the trachea in an
orthograde manner in order to make respiration
possible. For perfusion, phosphate-buffered saline
25 solution (PBS) was continuously pumped through the
nasal cavity (0.5 ml/min) wusing a roller pump and
collected by means of a fraction collector. Evans Blue
was used as a plasma marker and injected intravenously
(1 ml/animal each of a 1% strength solution in PBS)

30 through a catheter in the jugular vein.

Substance administration was carried out topically.
During this administration, the test substance was
added to the perfusion medium (PBS). The nasal mucous
35 membrane was perfused for 30 min with PDE 4 inhibitor-
containing solution. Evans Blue was then injected
immediately before the start of the perfusion with
ovalbumin-containing solution (challenge)}. After the
start of the ovalbumin challenge (10 mg/ml of ovalbumin
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% & ()-1 the LPS challenge. The stimulation of the leucocytes

was carried out 30 min later using lipopolysaccharides
10 (LPS) from Salmonella abortus equi in a final
concentration of 10 pg/ml. After incubation of the test
batches for 24 hours at 37°C and under 5% CO, in an
incubator, the diluted blood was centrifuged and the
TNFo. concentration in the cell-free supernatant was
15 measured by means of ELISA.
ICso values in the range from 1077 to 10> M were
determined for the compounds according to the
invention. An ICsp value of 0.8 pmol/l, for example, was
determined for the compound as in working example 1. In
20 comparison with this, an ICsy value of 7.0 pmol/l was
determined with the reference standard SB 207499.

Inhibition of lipopolysaccharide {LSP)-induced
neutrophilia in ferrets
25
The inhibition of the pulmonary neutrophil infiltration
by the substance is investigated in an in vivo test on
male ferrets (0.6 - 2 kg). The experimental animals are
anaesthetized with pentobarbital sodium (40 mg/kg of
30 body weight i.p.), placed individually into a closed

nebulization box of capacity 5 1 and exposed to an
ultrasonically nebulized aerosol of 0.01% strength LPS
(lipopolysaccharide) solution (additionally 0.1%
hydroxylamine in PBS) for 10 minutes. The aerosol is
35 generated by a nebulizer driven with compressed air
(0.2 Mpa). Control animals are treated with an aerosol
of physiological saline solution. The animals are
observed during the entire process and removed from the

nebulization box after admission of fresh air. On
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a massive infiltration of neutrophilic granulocytes
into the lungs of the experimental animals. The
5 neutrophilia achieves its maximum 4 to 6 hours after
LPS exposure. In order to be able to measure the number
of infiltrated neutrophilic granulocytes, the animals
are anaesthetized with an overdose of ethylurethane
(1.5 g/kg of Dbody weight i.p.) 6 hours after LPS
10 provocation and a bronchiocalveolar [sic] lavage (BAL)
is carried out using 2 x 10 ml of physiological saline
solution. The number of cells in the pooled original
BAL fluid (100 pl) are determined using the Technicon
H1E automatic cell-counting apparatus (Bayer
15 Diagnostic) and the different leucocytes per pl are
differentiated. In each test, 2 control (groups
(nebulization with physiological saline solution or
with LPS solution) are included. Substances having
anti-inflammatory activity, particularly those which
20 affect TNFo release or the function of the neutrophilic
granulocytes, inhibit the infiltration of leucocytes.
The inhibition of infiltration is determined by the
comparison of the number of infiltrated neutrophils in
untreated experimental animals (with and without LPS

25 provocation).

IDsp values in the range from 1 to 20 mg/kg i.p. were
determined for the compounds according to the
invention. The compound as in working example 1 was

30 administered, for example, in the doses 1, 3 and
10 mg/kg i.p. 2 hours before LPS provocation to up to 3
experimental animals per dose. The neutrophilia in the
BAL was inhibited in a dose-dependent manner (18%, 64%
and 78%). The IDgg is 2.4 mg/kg i.p.

35 The administration of the selected PDE 4 inhibitor RPR-
73401 (reference substance) caused an inhibition of
neutrophilia of 49% in the dose 1 mg/kg i.p.
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%"& ()-: MO %m(—)l'onQYmmgﬁﬂaé\gfl@_is tied 1in and the test
5 substances are administered intrapulmonarily in powder
fofm (mixed with lactose to 20 mg/kg) by means of a
syringe 2 hours before LPS provocation.
The intrapulmonary administration of the compound as in
working example 1 in the doses 1, 3 and 10 mg/kg
10 inhibits LPS-induced neutrophilié in a dose-dependent
manner (43%, 65% and 100%). The 1IDsg is 1.65 mg/kg

i.palm.

LPS-induced neutrophilia in the domestic pig

15
Pulmonary neutrophilia can be induced in the domestic
pig in a manner similar to that in the ferret. The
animals are anaesthetized (pentobarbital 10 mg/kg i.v.)
and intubated. Using a bronchoscope, a partial
20 bronchoalveolar lavage 1is carried out in order to
determine the proportion of neutrophilic granulocytes
under physiological conditions. The test substance is
then administered and the animals inhale an
ultrasonically nebulized aerosol of 0.03% strength LPS
25 (lipopolysaccharide) solution (additionally 0.1%
hydroxylamine in PBS) through the tracheal tube for
20 min. The inhaled LPS induces a reactive inflammation
of the airways and neutrophilic granulocytes infiltrate
on a huée scale. The neutrophilia achieves its maximum
30 4 to 6 hours after LPS exposure. After 6 hours, the
bronchicalveolar [sic] lavage 1is repeated and the
increase in the neutrophil <count is determined
arithmetically.

35 The pig animal species is particularly suitable for
these investigations, since there are large ahatomical
and physiological similarities to man.

For the compounds according to the invention,

inhibitions of LPS-induced neutrophilia of 20% to 65%
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neutrophilia by 51%.
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The claims defining the invention are as follows:

1. A hydroxyindole compound of the formula 1

R

. A—B

N

j=

or a physiologically tolerable salt thereof in which

R' is

-Ci-12—-alkyl, straight-chain or branched-chain,
optionally mono- or polysubstituted by -0OH, -SH, -~NH;,
-NHC;_¢—alkyl, -N(Ci-¢—alkyl),, -NHCg-14aryl, —N (Ce-
1saryl)s, -N(Ci_¢~alkyl) (Ce.1saryl), -NHCOR®, -NO,, -CN, -
F, -Cl, -Br, -I, -0-Cj¢-alkyl, -0-Cgisaryl, -O(CO)R®, -
S-Ci-¢—alkyl, =-S~Cg.1qaryl, -SOR®, =-SOsH, -SO,R®, -0S0,C;-
¢alkyl, -080,Ce-1saryl, -(CS)R®, -COOH, -(CO)R®, mono-,
bi~ or tricyclic saturated or mono- or polyunsaturated
carbocycles having 3-14 ring members, mono-, bi- or
tricyclic saturated or mono- or polyunsaturated
heterocycles having 5-15 ring members and 1-6
heteroatoms, where the Cg-14aryl groups and the included
carbocyclic and heterocyclic substituents for their
part can optionally be mono- or polysubstituted by R*,

-Cz-12—alkenyl, mono- or polyunsaturated, straight-
chain or branched-chain,
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(yaNrbos &O(S)O\z/glw%x}() YRR (‘)COqIﬁ)'y5y‘5 CQYyRy5 mono-,
bi- or tricyclic saturated or mono- or polyunsaturated
carbocycles having 3-14 ring members, mono-, bi- or
tricyclic saturated or mono- or polyunsaturated
heterocycles having 5-15 ring members and 1-6
heteroatoms, where the Cg¢14 aryl groups and the
included carbocyclic and heterocyclic substituents for
their part can optionally be mono- or polysubstituted
by R?,

mono-, bi-, or tricyclic saturated or mono- or
polyunsaturated carbocycles having 3-14 ring members,
optionally mono~ or polysubstituted by -OH, -SH, -NH,
-NHC;-¢~alkyl, =N (Ci-¢—alkyl) o, -NHCg-14aryl, -N (Cs-
1saryl),, -N(Ci¢~alkyl) (Ce-14aryl), -NHCOR®, -NO,, -CN, -
F, -Cl, -Br, =-I, -0-Ci-¢-alkyl, -0-Cg-1saryl, =-O(CO)R®, -
S-Ci_g—alkyl, =-S-Cg.14aryl, =-SOR®, =-SOsH, =-SO,R®, -0S0,C;-
¢alkyl, -0S0,C¢.1saryl, -(CS)R®, ~-COOH, -(CO)R®, mono-,
bi~- or tricyclic saturated or mono- or polyunsaturated
carbocycles having 3-14 ring members, mono-, bi- or
tricyclic saturated or mono- or polyunsaturated
heterocycles having 5-15 ring members and 1-6
heteroatoms, where the C¢-14 aryl groups and the

included carbocyclic and heterocyclic
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polyunsaturated heterocycles having 5-15 ring members
and 1-6 heterocatoms, optionally mono- or
polysubstituted by ~-OH, -SH, -NH;, -NHC;.¢-alkyl, -N(C;-
¢—alkyl)s, -NHCe-jsaryl, -N(Ce-1saryl)z, -N(Ci-g~alkyl) (Ce-
wsaryl), -NHCOR®, -NO,, -CN, -F, -Cl, -Br, -I, -0-Cj-¢-
alkyl, -0-Cg¢isaryl, -O(CO)R®, -S-Ci-¢-alkyl, =-S-Cg-1saryl,

-SO0R®, -S03H, -8SO0,R®, -0S80,Ci_g¢alkyl, =-0S0;Ce-1s5aryl, -

(CS)R®, -COOH, ~-(CO)R®, mono-, bi- or tricyclic
saturated or mono~ or polyunsaturated carbocycles
having 3-14 ring members, mono-, bi- or tricyclic

saturated or mono- or polyunsaturated heterocycles
having 5-15 ring members and 1-6 heteroatoms, where
the Cg-14aryl groups and the included carbocyclic and
heterocyclic substituents for their part can optionally
be mono- or polysubstituted by R*, or

carbo- or heterocyclic saturated or mono- or
polyunsaturated spirocycles having 3-10 ring members,
where heterocyclic systems contain 1-6
heteroatoms,optionally mono- or polysubstituted by -OH,
-SH, -NH,;, -NHC;-¢-alkyl, -N(Cj-¢—alkyl)a, -NHCg-1saryl, -
N (Cg-14aryl) s, -N(Cig-alkyl) (Ce.1saryl), -NHCOR®, =-NOj, -
cN, -F, -Cl, ~-Br, -I, -0-Cj¢~alkyl, -0-Cg-1saryl, -
O(CO)R®, -S-Ci_g-alkyl, =-S-Ce.1saryl, -SOR®, =-SOsH, -SO;RS,
~0S0,Ci-galkyl, -0S0,Ce-14aryl, -(CS)R®, -COOH, - (CO)RS,
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fy@.O‘V@@L (1)a:g_y)l,_,9104_§ Rof -chpl-lo%,_g(gm >, mono-, bl— or trJ.cyc ic
saturated or mono- or polyunsaturated carbocycles
having 3-14 ring members, mono-, bi- or tricyclic
saturated or mono- or polyunsaturated heterocycles
having 5-15 ring members and 1-6 heterocatoms, where the
Cg¢-14aryl groups and the included carbocyclic and
heterocyclic substituents for their part can optionally
be mono- or polysubstituted by RY;

RS is

-H, -NH,, -NHC;-¢—alkyl, -N(Cji-g—alkyl),, -NHCs-
14aryl, -N(Cg-14aryl),, ~N{Ci-g=alkyl) (Cg¢-14aryl), =-0-C-1_¢-
alkyl, =0-Cg-14aryl, -S-C;_g-alkyl, -S-Cgy4aryl, =Ci-iz-—
alkyl, straight-chain or branched-chain, C,-;;—alkenyl,
mono- or polyunsaturated, straight-chain or branched-
chain, mono-, bi- or tricyclic saturated or mono- or
polyunsaturated carbocycles having 3-14 ring members,
mono-, bi- or tricyclic saturated or mono- or

polyunsaturated heterocycles having 5-15 ring
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1098 () - BiELN] CHALOA8L0818m)
A is either a bond, or - (CHz)m—, - (CHy)p~{CH=CH) -
(CHZ)p—I -(CHOZ) -, -(C=0)-, =-(C=8)-, -(C=N-Z2)-, -0-, -

S-, -NZ-, where m, p = 0-3 and n = 0-2;

Z 1is -H, or =Cj-1p—alkyl, straight-chain or
branched-chain, Cj-13—alkenyl, mono- or polyunsaturated,
straight-chain or branched-chain, mono-, bi- or
tricyclic saturated or mono- or polyunsaturated
carbocycles having 3-14 ring members, mono-, bi- or
tricyclic saturated 0Y  mono- or polyunsaturated
heterocycles having 5-15 ring members and 1-6
heterocatoms;

B can either be carbon or sulphur, or —-(S=0)-;

D is oxygen, sulphur, CH; or N-Z, where D can only
be S or CH, if B is carbon;

E is a bond, or -(CHz)gx~, -0-, -S-, -(N-Z)-, where
m and Z have the meanings defined above.

2. A compound as shown in formula 1 according to
Claim 1, wherein the 1-6 heteroatoms whenever referred
to in Claim 1 are selected from N, O and S.

3. A physiologically tolerable salt of a compound as
shown in formula 1 according to Claim 1 or 2,
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4. A compound as shown in formula 1 according to any
one of Claims 1 to 3 having an asymmetric carbon atom
in the form D form, the L form and D, L mixtures, and,
in the case of a number of asymmetric carbon atoms, the
diastereomeric forms.

5. A compound as shown in formula 1 according to any
one of Claims 1 to 4, wherein the compound is selected
from the group consisting of the following compounds:

~(3,5-dichloropyridin-4-yl)-2-[1-(4-
fluorobenzyl)-5-hydroxyindol-3-yl]-2-oxoacetamide;

~(3,5-dichloropyridin-4-yl)-2-[1~ (4~
fluorobenzyl)-5-hydroxyindol-3-yl]-2-oxoacetamide
Na salt;

-(3,5-dichloropyridin-4-yl}-2-[1~(4-
fluorobenzyl)-5-hydroxyindol-3-yl] -2~
hydroxyacetamide;

-(3,5-dichloropyridin-4-yl)-2-[1-(2, 6-
difluorobenzyl)-5-hydroxyindol-3-yl]-2-

oxoacetamide;

N-(3,5-dichloropyridin-4-yl)-2-~[1-(3~nitrobenzyl) -
5-hydroxyindol-3-yl]-2-oxoacetamide Na salt;

N-(3,5-dichloropyridin-4-yl)-2-(l-propyl-5-
hydroxyindol-3-yl)-2-oxoacetamide;
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-(3,5-dichloropyridin-4-yl)-2-(1-
cyclopentylmethyl-5-hydroxyindol-3-yl)-2-

oxocacetamide;

~-(2,6-dichlorophenyl)-2-[1-(4-fluorobenzyl)-5-
hydroxyindol-3-yl]-2-oxoacetamide;

~-(3,5-dichloropyridin-4-yl)-2-[1-(4-
fluorobenzyl)-6-hydroxyindol-3-yl}-2-oxoacetamide;

~(3,5-dichloropyridin-4-yl)-5-hydroxy-1-(4-
methoxybenzyl) indole-3-carboxamide;

6. The compound N-(3,5-dichloropyridine-4-yl)-2-[1-
(A~fluorobenzyl)-5-hydroxyindole-3-yl]-2~oxocacetamide

and pharmaceutically acceptable salts thereof.

7. An hydroxyindole compound, substantially as
hereinbefore described with reference to any one of
Examples 1 to 3, 5 to 10, 13 or 14.

8. A process for the preparation of a compound as
shown in formula 1 according to any one of Claims 1 to
4, characterized in that a compound according to
formula 1, for which R* or R® or R? and R’ = -0-R’, is
converted into a compound of formula 1 according to any
one of Claims 1 to 4 by removal of R’, where R’ is a
substituent suitable as a leaving group.
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complexing agents are selected from compounds of boric
acid, phosphoric acid and covalently or coordinatively
bonded metals.

11. The process according to Claim 10, wherein the
covalently or coordinatively bonded metals are selected

from zinc, aluminium and copper.
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into another compound of the formula 1 according to any

one of Claims 1 to 4.

13. A process for the preparation of a hydroxyindole
compound wherein the process 1is substantially as
hereinbefore described with reference to any one of
Examples 1 to 3, 5 to 10, 13 or 14.

14. A hydroxyindole compound prepared by the process
of any one of Claims 8 to 13.

15.A pharmaceutical composition comprising one or more
compounds according to any one of Claims 1 to 7 or 14
together with a physiologically tolerable <carrier
and/or diluent or auxiliary.

16.A process for the production of a pharmaceutical
composition according to Claim 15 which is a
medicament, the process being characterized in that one
or more compounds according to any one of Claims 1 to 7
or 14 are processed to give a pharmaceutical
preparation or brought into a therapeutically
administrable form wusing a pharmaceutical carrier
and/or diluent or other auxiliary.
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to any one of Claims 1 to 7 or 14 as a therapeutically
active compound in the manufacture of a medicament for
the treatment of a disorder in which the inhibition of

TNFo is therapeutically beneficial.

18. Use of a compound as shown in formula 1 according
to any one of Claims 1 to 7 or 14 as a therapeutic
active compound in the manufacture of a medicament for
the treatment of a disorder in which the inhibition of
phosphodiesterase 4 is therapeutically beneficial.

19.Use of a compound as shown in formula 1 according to
any one of Claims 1 to 7 or 14 as a therapeutically
active compound in the manufacture of a medicament for
the treatment of a disorder which is connected with the

action of eosinophils.

20.Use of a compound as shown in formula 1 according to
any one of Claims 1 to 7 or 14 as a therapeutically
active compound in the manufacture of a medicament for
the treatment of a chronic obstructive pulmonary
diseases (COPD).



