21 APR 2005 -1 NEW 7- AZAI NDCLES, THEI R USE AS | NHI BI TORS OF

PHOSPHODI ESTERASE 4, AND A METHOD FOR SYNTHESI ZI NG THEM Descri ption
Technical Field The invention relates to substituted 7-azaindol es of the
general formula 1 1 methods for their synthesis, pharmaceutical 27 APR 2005
preparations, which contain these conmpounds, as well as the pharnaceu%lcal
use of these conpounds, which are inhitBitors of phosphodi esterase 4, as
active ingredients for the treatnent of diseases, which can be affected
with an inhibition of phosphodi esterase 4 activity in immunoconpetent
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cycl ase synthesi zes active, cycl cAMP) or cyclic GW (c

from AMP and GW. These | ead, for exanple, to relaxation in snooth nuscle
cells or to the 2 7 APR 2005 -2- inhibition of the release or synthesis of
the nediator in inflammtion cells. B4&riPtigRcond nessenger” cAMP and cGWP
i s broken down by the phosphodi esterases (PDE). Up to the present, 11
fam |ies of PDE enzynmes (PDEl to PDE11l) are known, which differ due to
their subst¢dhrRappradficity (cAMP, cGW or both) and the dependence on

ot her substrates (such as cal nodulin). These isoenzynes have different
functions in the body and are differently pronounced in the individual

types The invention relates to substituted 7-azaindoles of the general formula 1

methods for their synthesis, pharmaceutical preparations, which contain these
compounds, as well as the pharmaceutical use of these compounds, which are
inhibitors of phosphodiesterase 4, as active ingredients for the treatment of diseases,
which can be affected with an inhibition of phosphodiesterase 4 activity in
immunocompetent cells (such as macrophages and lymphocytes) by the inventive

compounds.

Prior Art

The activation of receptors of the cell membrane by transmitters leads
to the activation of the “second messenger” system. The adenylate cyclase
synthesizes the active, cyclic AMP (cAMP) or cyclic GMP (cGMP) from AMP and

GMP. These lead, for example, to relaxation in smooth muscle cells or to the



of cells (Beavo, J.A., M Conti and R J. Heaslip, Miltiple cyclic

nucl eoti de phosphodi esterases. Ml . Pharmacol. 1994, 46:399 - 405: Hall
|.P., Isoenzyne selective phosphodi esterase inhibitors: potenéifjﬂiaﬁpical
uses, Br. J. clin. Pharmacol 1993, 35:1 - 7). The inhibition 6

di fferent PDE isoenzyne types results in an accunul ation of cAWMP and/ or
CGW in the cells, which can be used tBerapeutically (Torphy, T.J., GP.
Livi, S.B. Christensen, Novel Phosphodi esterase I nhibitors for the_ Therapy
of Ast hminhifbtiog e atldasPerrs pavkgsisesf 1o mediatonn -inPammatipm cefe cENG s
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In the cells important for allergic inflammations (lymphocytes, mast
cells, eosinophilic granulocytes, macrophages), the predominant PDE isoenzyme 1S
type 4 (Torphy, J.T. and B.J. Undem, Phophordiesterase inhibitors: new opportunities
for the treatment of asthma. Thorax 1991, 46:512 - 523). The inhibition of the PDE
4 by suitable inhibitors is therefore regarded as an important start for the treatment of
a plurality of allergy-induced illnesses (Schudt, Ch., G. Dent and K. Rabe,
Phosphodiesterase Inhibitors, Academic Press London 1996).

An important property of phosphodiesterase 4 inhibitors is the
inhibition of the release of tumor necrosis factor oo (TNFa) from inflammation cells.
TNFo is an important pro-inflammatory cytokin, which affects a plurality of
biological processes. TNFa is released, for example, from activated macrophages,
activated T lymphocytes, mast cells, basophils, fibroblasts, endothelium cells and
astrocytes in the brain. It has itself an activating effect on neutrophils, eosinophils,
fibroblasts and endothelium cells, as a result of which different tissue-destroying

mediators are released. In monocytes, macrophages and T lymphocytes, TNFa



role in a plurality of illnesses, such as the inflammtions of respiratory
pat hways, inflammtions of the joints, endotoxic shock, tissue rejections,
Al DS and numrerous ot her i mmunol ogi cal di seases. Accordingly, inhibitors of
phosphodi esterase 4 are also suitable for the treatnent of suclﬂidphqﬁ[ﬁses,
whi ch are associated with TNFa. Chronic obstructive pul nonary di seases
(COPD) are widespread in the popul ati®dn and al so have a great econonic

i nportance. For exanple, COPD diseases are responsible for approximtely
10 to 15%riags tabeutcthst imcwhsedl proidiidtivassle Sirther tpne- inflpmmhitope d ytodnst sicbsasaand
about 25%.of all deaths in the USA are attributabl.e to this. cause (Norman,
B COPDONEGS Hie (BTBp M AR BJSN T ERG: + (AT o0 DIUGTELRETS

Per spect . N 14 'anﬂ'@' ) i oh tri eat st
pati ent sBeé%uesgo fd'et? %glﬂan é"%éﬁ"r@t? No%?ég%??l%cﬁ?gﬁf (;[I I\gﬁf\% (l:%yiqt ?s&? trgp

Nat i onal r&lesigaselahlitVor tillfiasdsprsial aOthaintlanAnhetions- ¢flingpirktokh pagvays) , 260

- 267, 1994). The WHO_ estimates that, thin the .next 20 years, COPD w ||
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epi sodal and conplicated frequently by bacterial infections (Rennard, S.I.:
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APR 2005 cadse (Norman, P.. COPD: New developments and therapeutic opportunities, Drug
News Perspect. 11 (7), 431 - 437, 1998); however, at the time of death, most patients
are older than 55 years (Nolte, D.: Chronic Bronchitis - a National Disease of
Multifactorial Origin. Atemw.-Lungenkrkh. 20 (5), 260 - 267, 1994). The WHO
estimates that, within the next 20 years, COPD will be the third most frequent cause

of death.

The syndrome of chronic, obstructive pulmonary diseases (COPD)
combines different syndromes of chronic bronchitides with the symptoms of
productive coughing and progressive and irreversible deterioration of the lung
function (the expiration is particularly affected). The course of the disease is
episodal and complicated frequently by bactenial infections (Rennard, S.I.: COPD:
Overview of definitions, Epidemiology, and factors influencing its development.
Chest, 113 (4) Suppl. 2358 - 241S, 1998). In the course of the disease, the lung
function decreases steadily, the lung increasingly becomes emphysematic and the
respiratory distress of the patients is obvious. This illness clearly impairs the quality
of life of the patients (shortness of breath, a low exercise tolerance) and significantly

shortens their life expectancy. Aside from environmental factors, the main risk



factors are snoking (Kunmer, F.: Asthma and COPD, Atenw.-Lungenkrkh. 20
(5, 299 - 302, 1994; Rennard S.1.: COPD. Overview of definitions,

Epi dem ol ogy, and factors influencing its devel opnment. Chest, 113 (4)
Suppl ., 235S - 2415, 1998) and nen are therefore affected ngriepfRrBggient|y
than are wonmen. This picture will change in the future due to changi ng
habits and the increasing nunber of wo#den, who snoke. The present
treatnment ains only at relieving the synptons, without intervening into

t he causést@t srhempikigy Essnoer,of.: tAsthidi sed$EOPIThAtese.-bingamigdr. 20att)i ng
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R F.: The value of antibiotics and the outcones of antibiotic therapy in
exacerbat';5“8ﬁes of COPD, Chest, 113 (4) Suppl., 2495 - 2555, 1998). The
treatnent of this disease is still unsatisfactory, particularly with
respect to the continuous decrease jn |ung fuqcti on,. New treatnent

approaches, which ailita8ReSeMerPimERARRS SALY AbHlgy BiSs thepP HRRIgRSs "% lhesi on
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1998) . | ngependent | yagohistshe(shelct ey | Shinendred i positdpnpt | cambmgtivhe witlsease,
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acti vi ty tedrapdisicngiportapitics, DougpiehocBargect Hus(7)s 43l ra43iToni&98st dactangl poi nt
for pr ev?1%3ictlilcgns?Eavhriceht ranrugti ‘ch trgz[tg I;V?t Sa.nct)ifbiotics, play a large role in COPD episodes
(Wilson, R.: The role of infections in COPD, Chest, 113 (4) Suppl,, 242S - 2485,
1998, Grossman, R.F.: The value of antibiotics and the outcomes of antibiotic therapy
in exacerbations of COPD, Chest, 113 (4) Suppl., 249S - 2555, 1998). The treatment
of this disease is still unsatisfactory, particularly with respect to the continuous
decrease in lung function. New treatment approaches, which attack the inflammation
mediators, proteases or adhesion molecules, could be very promising {Bammes, P.J.:

Chronic obstructive disease: new opportunities for drug development, TiPS 10 (19),

415 - 423, 1998).

Independently of the bacterial infections complicating the disease, a
chronic inflammation, which is dominated by neutrophil granulocytes, is found in the
bronchi. Among others, the mediators and enzymes, released by neutrophil
granulocytes, are made responsible for the structural changes observed in the
respiratory tract (emphysema). The inhibition of the activity of the neutrophil
granulocytes thus is a rational starting point for preventing or retarding progress of

the COPD (deterioration of the lung function parameters). An important stimulus for



the COPD (deterioration of the lung function paraneters). An inportant
stinmulus for 21 APR 2005 -5- the activation of the granulocytes is the
pro-inflammatory cytokin TNFa (tunmor necrosis factor). For exanple, it is
known that TNFa stimulates the formation of free oxygen radi Zail iﬂijMﬂS
neutrophi |l granul ocytes (Jersmann, H P. A, D.A Rathjen and . Ferrante:
Enhancenent of LPS-induced neutrophil-odxygen radical production by TNFa,
Infection and Imunity, 4, 1744 - 1747, 1998). PDE4 inhibitors can inhibit
very eff ¢t jagevationhef rib¢ easaulofytepNiR the @rv-anfimmatpint wytskic eTNEa affdmohus
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Phosphodiaestiey asé 4hé nheddtdphils grenulbbees.r eaflirentnoofpecidst hRBE Exqhibi@pi n.
Ther. Patents 1997, 7. 989 -1003). .Hnt 'hl now,. it fhas not ‘:Beein po% ible to
bring anpeBiPxifbing. ioifpd RRELOR & tHEDY g oBrtan Afi Vet Tatt eartdhss | ¢
had to b%@%&ao&ﬁ?& donay KROWRe RIFBhdl Ighdut CP‘Q:ES(WIB_ﬁQcma\Ce., VR i Batiwstbde
effects, such ~as nausea and enesi's; up till now, it has not been possible
t 0 suppr dssbembese Badacpolxiikl and Por Grimisgeredidmt of heentthe Odes yn ofitraesm PDE 4
inhibitors with a better theradeut.ic r ngﬁcis nec ilsary. Th seﬂron
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| ndi cat i Q& as, @ir‘f.é}jmgQE%sfjeﬁ‘{Qb:b@j- o4 yigom rel atively few cases. In the
, s at

Japanese patent” JP 1012 1 (Fujisawa Pharmaceutical Co., Ltd.) 5- and 7-

Different PDE 4 inhibiéors are already known. Predominantly, these
are xanthine derivatives, rolipram analogs or nitraquazone derivatives (survey In
Karlsson, J.-A. and D. Aldos, Phosphodiesterase 4 inhibitors for the treatment of
asthma, Exp. Opin. Ther. Patents 1997, 7: 989 -1003). Until now, it has not been
possible to bring any of these compounds to the stage of a clinical application. It
had to be noted that the known PDE 4 inhibitors also have various side effects, such
as nausea and emesis; up till now, it has not been possible to suppress these
adequately. For this reason, the discovery of new PDE 4 inhibitors with a better

therapeutic range is necessary.
The use of 7-azaindoles for the development of new active ingredients

for different indications has so far been described only in relatively few cases.

In the Japanese patent JP 10120681 (Fujisawa Pharmaceutical Co., Ltd.) 5- and 7-

azaindoles of the general formula



azai ndol es of the general fornmula Z 1 APR 2005 6 are clainmed, in which R
can represent hydrogen or short al kyl groups, R2 can represent hydrogen,
hal ogen, short al kyl groups, cycloal kyl groups, al kyl carbonyl groups or

al kanoyl groups, R3 represents al kanoyl groups, protected carbo;ztiﬁgﬂﬁgd
groups, the cyano group or substituted carbanoyl groups. L repr A

short al kylene bridge. Q represents s@bstituted aromati ¢ and heterocyclic
groups. OF At and A2, one represents nitrogen and the other CH These
conpounds differ fromthe inventive conpounds particularly with respect to
the substituents R2 and R3 and partially with respect to R and AZ. The
conpounds descri bed are clained as inhibitors of a cGW specific
phosphodi esterase (PDE 5). Various cardi ag, circul ati on di seases,
bronchitis, asthma, rhinitis, inpotence, gonplications of diabetes and

gl aucona are named as areas of appligati The synthesis of various

3-am noal kyl - 4- azai ndol es and 3-Am n - 7z8zaindol es is described by
L. N. Yakhontov, S.S. Liberman, D ut@kaya et al. in Khim-Farm
Zh. 8 (11), 1974, 5 -9. For thﬁf - am Noet hyl ) - 7- azai ndol es, a
depressive or antidepressive effect is dgscribed. A blood pressure-|owering
effect was noted for 3-am nonethyl -7-azai ndoles. A J. Verbiscar, in J.

Med. Chem 15 (2), 1972, 149 - 152 describes the conpound of forrmula 2 7
APR 2005 7 OH for which an anti-malaria effect was determned. In the
patent US 650223 (Sterling Drug Inc.), the synthesis of various

2- (i mdazolin-2-yl)-al kyl -7-azai ndol es or
3-(imdazolin-2-yl)-al kyl -7-azai ndol es from

are claimed, in which R' can represent hydrogen or short alkyl groups, R’ can

represent hydrogen, halogen, short alkyl groups, cycloalkyl groups, alkylcarbonyl
groups or alkanoyl groups, R’ represents alkanoyl groups, protected carboxylic acid
groups, the cyano group or substituted carbamoyl groups. L represents a short
alkylene bridge. Q represents substituted aromatic and heterocyclic groups. Of A'
and A’, one represents nitrogen and the other CH. These compounds differ from the
inventive compounds particularly with respect to the substituents R?* and R’ and
partially with respect to R' and A’. The compounds described are claimed as
inhibitors of a cGMP specific phosphodiesterase (PDE 5).  Various cardiac
circulation diseases, bronchitis, asthma, rhinitis, impotence, complications of diabetes

and glaucoma are named as areas of application.

The synthesis of various 3-aminoalkyl-4-azaindoles and 3-aminoalkyl-
7-azaindoles is described by L.N. Yakhontov, S.S. Liberman, D.M. Krasnokutskaya
et al. in Khim.-Farm. Zh. 8 (11), 1974, 5 -9. For the 3-(2-aminoethyl)-7-azaindoles,
a depressive or antidepressive effect i1s described. A blood pressure-lowering effect

was noted for 3-aminomethyl-7-azaindoles.

A.J. Verbiscar, in J. Med. Chem. 15 (2}, 1972, 149 - 152 describes the compound of

formula



t he corresponding 2- or 3-cyanoal kyl -7-azai ndol es is described and the use
of these conpounds as vasoconstrictors is clained. 7-azaindol es have not
previ ously been known as inhibitors of PDE 4. Description of the Invention
The invention relates to substituted 7-azai ndol es of the genergf qu(mg?a 1
Z 7 APR 2005 -8 in which n can be 1 or 2 and R represents a - o-CO

| i near or branched al kyl group, optionally substituted one or nore tines
with -OH, -SH, -NH2, -NHCl1 to -NHC6 al kyl, -N(Cl to C6-al kyl)2, -NHC6 to -
NHC14 aryl, -N(C6 to Cl4 aryl)2, -N(Cl to C6 alkyl)(C6 to Cl4 aryl), -NO2,
-CN, -F, -d, -Br, -I, -0-C, to -0-C6 alkyl, -0-C6 to -0-C14 aryl, -S-C1
to -S-C6 alkyl, -S-C6 to -S-Cl4 aryl, -SGBH, -SQ2C1 to -S2C6 al kyl ,
-S2C6 to -SRC14 aryl, -0OSQ2CL to C6 al kyl, -0OSQ2C6 to - OSC2C14
aryl, -000H, -(COCl to -(COC5 al wth nono-, bi- or tricyclic,
saturated or nonounsaturated or nmul tY saiyrated carbocyclic conpounds
wth 3 to 14 ring elenents, with nono-, /bi-or tricyclic saturated or
nonounsat urated or multi-unsaturat erocyclic groups with 5 to 15 ring
elenments and | to 6 hetero atons, referably are N, 0 and S, the C6
to Cl4 aryl groups and the carboc . @nd heterocyclic substituents, in
turn, possibly may be nonosubstituted of nmulti-substituted with R4, -C2 to
C10 al kenyl, nmonounsaturated or multj-unsaturated, |inear or branched,
optionally nonosubstituted or nulti stituted with -OH, -SH, -NH2, -NHC1l
to - NHC6 alkyl, -N(Cl to C6-al kyl) 2 HC6 to -NHC14 aryl, -N(C6 to Cl4
aryl)2 -N(C1 to C6 alkyl)(C6 to J4 aryl), -N3&, -CN, -F, -d, -Br, -I,
-0-C, to -0-C6 alkyl, -0

for which an anti-malaria effect was determined.

In the patent US 650223 (Sterling Drug Inc.), the synthesis of various
2-(imidazolin-2-yl)-alkyl-7-azaindoles or 3-(imidazolin-2-yl)-alkyl-7-azaindoles from
the corresponding 2- or 3-cyanoalkyl-7-azaindoles 1s described and the use of these

compounds as vasoconstrictors is claimed.

7-azaindoles have not previously been known as inhibitors of PDE 4.

Description of the Invention

The invention relates to substituted 7-azaindoles of the general formula



2'7 APR 2005 -9- C6to -0-C14 aryl, -S-Clto -SC6 alkyl, -SC6 to -S-Cl4
aryl, -SBH, -S2C1 to - S2C6 al kyl, -S2C6 to -SQ2C16 aryl, -0OSQ2C1 to
-0s@2C6 al kyl, -0OsO C6 to -0s2C14 aryl, -COOH, -(COC1 to -(COC5 al kyl,
Wi th mono-, bi- or tricyclic, saturated or nonounsaturated or77 APR 2005
rrultl-unsaturated carbocyclic conpounds with 3 to 14 ring elenents, wth
mono-, bi-or tricyclic saturated or nohounsaturated or rrultl-unsaturated
heterocyclic groups with 5 to 15 ring elements and 1 to 6 hetero atons,
which preferably are N, 0 and S, the C6 to Cl4 aryl groups and the
carbocyclic and heterocyclic substituents, in turn, possibly may be
monosubstituted or nmulti-substituted wigh R4, R2 and R3 nmay be the sane or
different, only one of the two: repkres ntlng hydrogen, and furthernore, R2
and R3 can represent -C, - C alk tional ly nonosubstituted or

mul ti-substituted with -OH, -SH, -NH2, {C=RIICL to - NHCE al kyl, -N(CL to
Coal kyl )2, -NO2, -CN, -F, -d, -, =¥, -0-Cl to - OC6 aIkyI -S-Cd to
-S-C6 al kyl -phenyl, -pyridyl
mul ti-substituted with -OH, -S NHC1 to -N HC3 alkyl, -N(Cl to
C3-al kyl)2, -NO2, -CN, -000H, -C00C3 al kyl, -F, -CI, -Br-, -0-C
to -0-C3 alkyl, -S-Cl to -S-C3 al kyl -p&?idyH, optionally nonosubstituted
or nmulti-substituted with -NO2, -CN, -COOH, —~COOCl1 to -COOC3 al kyl, -d,
-Br-, -0-C1 to -OC3 alkyl, -S-Cl1 to -S-C3 alkyl, as well as Z 7 APR 2005
-10

in which

ncanbe | or 2 and

R! represents

a -C, to -C,, linear or branched alkyl group, optionally substituted one or more
times with -OH, -SH, -NH,, -NHC, to -NHC; alkyl, -N(C, to Cg-alkyl),, -NHC; to -
NHC,, aryl, -N(Cq to C,4aryl),, -N(C, to Cq alkyl}(Cq to Cy, aryl), -NO,, -CN, -F,
-Cl, -Br, -L, -O-C, to -O-C, alkyl, -O-C4 to -O-C,, aryl, -8-C, to -5-C; alkyl, -S-C;
to -S-C,, aryl, -SO;H, -SO,C, to -SO,C; alkyl, -SO,C; to -80,C,, aryl, -OS0O,C, to
-0S0,C; alkyl, -0S0,C; to -0S0,C,, aryl, -COOH, -(CO)C, to -(CO)C; alkyl, with
mono-, bi- or tricyclic, saturated or monounsaturated or multi-unsaturated
carbocyclic compounds with 3 to 14 ring elements, with mono-, bi-or tricyclic
saturated or monounsaturated or multi-unsaturated heterocyclic groups with 5 to 15
ring elements and 1 to 6 hetero atoms, which preferably are N, O and §,

the C, to C,, aryl groups and the carbocyclic and heterocyclic substituents, in turn,

possibly may be monosubstituted or multi-substituted with RY,

-C, to C,, alkenyl, monounsaturated or multi-unsaturated, linear or branched,
optionally monosubstituted or multi-substituted with -OH, -SH, -NH,, -NHC, to -
NHC, alkyl, -N(C, to C-alkyl),, -NHC, to -NHC,, aryl, -N(C; to C,, aryl),, -N(C,
to C, alkyl)(C, to C,, aryl), -NO,, -CN, -F, -Cl, -Br, -1, -O-C, to -O-C; alkyl, -O-



O NCH3 0 CH3 0 NO N H3C CH3 H3C H H3 Together, the -NR2R3 group can
represent in which R4 represents HN, N ONH-NS -NSO-NNCGCH 3 -H,
-OH, -SH, -NH2, -NHCI to -NHC6 alkyl, -N(Cl to C6 al kyl) 2, NH?% %GEFC14
aryl, N(C6 to C14 aryl)2, -N(Cl to C6 alkyl)(C6 to C14 aryl),

-NHCOC6 al kyl, -NO2, -CN, -000H, -CO0C, to -000C6 alkyl, -(COCL to
-(COC6 alkyl, -(CS)C1l to -(CS)C6 alkyt9~F, -d, -Br, -1, -0-C, to -0-C6
al kyl, -0-C6 to -0-C14 aryl, -SCl to -S-C6 alkyl, -S-C6 to -S-Cl4 aryl,
-SOC1 to - SOggoald(l,, aryB0XEC, tto -S-Galks!, aSkQA to IF-b-G henilnveyH, v&$0,C, to -

7- azai ndol es, of f nmul g | _resi I IS t 10

resi due. SueR:resd %Y} anCbetOIT %Fl &'?Zgb fo ?%nga ag]ﬂg Fgfdéﬁabtf)y is
| i near. Espe f ef | kyl t ifpor e
preferred ha@?? t}I{ 4(%219@‘3”?@@@ i dn@gj ?ﬁr?lhggwp?g‘nérrgh%rngg 1mant R
isaCto @Htﬂrad:ckﬁﬂyﬂonbﬁﬁsmluet,ed[mlrerﬁtdnainﬂsgttuat&‘iﬁcarbmy@m camgowudst with éf@rred
a C to 4 al kenyl residue.. The al kenyl resi due can qbe nono- or

mul ti - unsat UAariad, elemenisy akih dnonf-- B9kt GeHE X SBHI4SY OF y IIRQUEIMEREY . O rhe
al kenyl r es'm?ﬂﬁernggtgrﬁgd fleletdiC o g%h??%h@ldb Q5 15YiGhd CleRMEiORA PIH 6 Rstbdue.

Especially pre are residues APR 2
atoms, which preferably are N, O and S,

the C; to C,, aryl groups and the carbocyclic and heterocyclic substituents, in turn,

possibly may be monosubstituted or multi-substituted with R,

R® and R? may be the same or different, only one of the two representing hydrogen, and

furthermore, R? and R’ can represent

-C, - C; aikyl,

optionally monosubstituted or multi-substituted with -OH, -SH, -NH,, -

NHC, to -NHC, alkyl, -N(C, to Cy-alkyl),, -NO,, -CN, -F, -Cl, -Br-, -1, -0-C, to -
O-C, alkyl, -S-C, to -S-C; alkyl -phenyl, -pyridyl

-phenyl,
optionally monosubstituted or multi-substituted with -OH, -SH, -NH,, -NHC, to
-NHG, alkyl, -N(C, to C;-alkyl),, -NO,, -CN, -COOCH, -COOC, to -COOC,; alkyl,
-F, -C}, -Br-, -0-C, to -O-C, alky}, -8-C, to -5-C; alkyl

-pyndyl,

optionally monosubstituted or multi-substituted with -NO,, -CN, -COOH,
-CO0C, to -COOC, alkyl, -Cl, -Br-, -O-C, to -O-C; alkyl, -8-C, to -S-C; alkyl, as

well as



- 11 R, wherein the al kyl or al kenyl residue is nono- or
mul ti-substituted, for exanple, disubstituted, trisubstituted,
tetrasubstituted or pentasubstituted. In an especially preferred

enbodi ment the residue R is a substituted C, alkyl (i.e. methyl?)y ﬂ?smgpe
Anong the above-given substituents of the al kyl or al kenyl group o
residue R substituents -OH, -F, -d-10Br, -1, -C, to C alkoxy are

particularly preferred. Furthernore, substituents are preférred, wherein
an optionally present al kyl residue has 1 to 4 carbon atons and an
optionall pres ?} aryl resigyue hasyé to 10. caﬁbon a&bns Anong the

car bocycl es, iphenyl residue Vs preferred, fally a substlt

phenyl resi whi ch is preferabl substituted t - F,

to C6 al koxy ogkg¥§{oxy t he erocyc hos é}e preferr |ch
have at le eteroatom Sel egted fromN, O Pmtlmnaﬂy/
preferred t he heterocycl/es'\s the pyridyl e3|due as well asHthe

i soxazol espe0|a|ty t heH3, 5- dlnetHﬁﬁ3|soo zol e residue. An
exanpl e of a condénsed carboxyllc substituent is the naphthyl residue. In
a particularly preferred enbodinent R is a group conprising a cyclic
hydrocarbon residue, such as cyclopropyl nethyl, a |inear hydrocarbon,
such as n-hexyl, a linear hydrocarbon substituted with an al koxy residue,
such as 2- nethoxyE@m?hﬂ'ﬁwaéﬁBhéﬂnmhv@dﬁBG%@ﬁon resi due, such as isobutyl,
an unsaturated hydrocarbon residue, such as 2- nethyl propene-3-yl or a

hydr ocar bon resi due containing an aronmatic group whi ch residue optionally

may be substituted, such as 4-fluorobenzyl, thoxybenzyl

4- met hoxybepzyl \ 4-chl or obenzyl 4 met hyl nzyI 3- hydr oxylyenzy

4- hydr oxybbinzyl , Ca group’to ta|n| g a heteroar ZIC hydr déar bo éﬂéh as
4- pyrldylnehhyl/or 3, 5- dlnet soxaxol e- 4- or a grou ntalnlng a
condensed aromati c hydrocarbon, such as 1- naphthylnethyl. In a preferred

enbodi ment, the substituents on the nitrogen atom R2 and R3 can be an

optionally substituted C, to C3 al kyl residue, preferably a C, to C3 and

partlculauﬁé Rp&eneg d a C (i.e. nethyl) alkyl residue. One of residues
or/ an pre?%ra y represents a residue conprising a heteroaromatic

-H, -OH, -SH, -NH,, -NHC, to -NHC; alkyl, -N(C, to C; alkyl),, NHC; to NHC,,
aryl, N(C, to C,; aryl),, -N(C, to C; alkyl)(C, to C,, aryl), -NHCOC, to -NHCOC,
alkyl, -NQ,, -CN, -COOH, -COO0C, to —COOC; alkyl, -(CO)C, to -(CO)C, alkyl,
-(CS)C, to (CS)C; akkyl, -F, -Cl, -Br, -I, -O-C, to -O-C; alkyl, -O-C; to -O-C,,
aryl, -S-C, to -8-C; alkyl, -S-C, to -S5-C,, aryl, -SOC, to -SOC; alkyl, -SO,C, to
-S0,C; alkyl.

In the inventive 7-azaindoles of formula 1 residue R' preferably is a C, to C,, alkyl
residue. Such residue can be linear, branched or cyclic, and preferably is linear. Especially
preferred are alkyl residues having 1 to 6, even more preferred having 1 to 4 carbon
atoms. In a further preferred embodiment R' is a C, to C,, alkeny! residue, preferably a C,
to C,, and most preferred a C, to C, alkenyl residue. The alkenyl residue can be mono- or
multi-unsaturated, for example, di-unsaturated or triply unsaturated. The alkenyl residue

can be a linear, branched or cyclic hydrocarbon residue. Especially preferred are residues



hydr ocar bon, such as 4-pyridyl methyl, whereby said heteroaromatic
hydr ocarbon further 21 APR 2005 - 12 can be substituted, preferably with a

hal ogen, such as 3,5-dichloro-4-pyridyl. In another preferred 9 %Hggent
R2 or/and R is the residue norpholino. Further preferred are resi

and R3 conprising an aronmati c hydrocarbon which preferably is substituted,
in particular, with hal ogen or carboxy,- such as 2, 6-di chl orophenyl,

4- carboxyphenyl 4- et hoxycarbonyl phenyl, 3, 4- dlnethoxyphenyl In a

furt her' pr\’éfeefrlrleﬂleeﬁikablqrehhkemdt Fﬁsée BN EORD- A emti-ReeliBiteds| for| praseRleher

preferre ne r Iy nts a. res \ \\
P oN T SRR E et sl ERORRET RS o Sh st wehmsd
oZ 3 =Nbodimidit RHEt REOPIE, id ResubsNedd @) 2{1}831'13(1%3 ﬂ'r@th?l?eremdue Among the
physi ol ogi cal | y-tol erated-salts- of the corrpounds ormula 1. The

physi olabgvecgﬂvby stbtbventedf ke alkyhpe alldsngli greup |ofﬁ r@ﬁéumguéub&mrm!é& -G, -F

neutr al ases vm i nor ganij.c .or ds_or i zing
the ac i’gg leggrt Ht at)rt%a(ﬁﬂ @@F‘yo?rﬁaﬁlﬁrhmf}a@%spl Eréé?ff‘%o%c is%bs?%en Pate
hydr Oc%lr@f*éfrgd gpelr§ hf wﬁoﬁa@ylp%senpfa&wh@m& asd d & 4hyEpebreTheE 288 dh as
or gani aci ds, or exanpl e, carboxylic, sulfo or sulfonic acid, such as
acetic o@nbnhllyt ardsemt aryzhmesiduet &t itc tcadrOdparb@mrﬁrtQIm cAa‘t@r‘lQ th ﬁ;ﬂcmdycleaﬁ itheg,
mal oni ¢ aci d, Ielca fumarllg, nca

nd

suc
al gi ni ®hgRyldresKlRisi e eé’iﬁdd eSpECH) étﬁggﬂcplbegy reééd"b tcnb% Rﬁed‘gfc?bg’m d,
ci nnamyGyagidd wBRNdel e @kl d, cCitd ' Glkoxy or hydroxy. Among the heterocycles those

are preferred, which have at least one heteroatom selected from N, O or S. Particularly
preferred among the heterocycles is the pyridyl residue as well as the isoxazole residue,
especially the 3,5-dimethyl isooxazole residue. An example of a condensed carboxylic

substituent is the naphthyl residue.

In a particularly preferred embodiment R' is a group comprising a cyclic hydrocarbon
residue, such as cyclopropyl methyl, a linear hydrocarbon, such as n-hexyl, a linear
hydrocarbon substituted with an alkoxy residue, such as 2-methoxyethyl, a branched
hycdrocarbon residue, such as isobutyl, an unsaturated hydrocarbon residue, such as 2-
methylpropene-3-yl or a hydrocarbon residue containing an aromatic group, which residue
optionally may be substituted, such as 4-fluorobenzyl, 3-methoxybenzyl, 4-methoxybenzyl,
4-chlorobenzyl, 4-methylbenzyl, 3-hydroxybenzyl or 4-hydroxybenzyl, a group containing
a heteroaromatic hydrocarbon, such as 4-pyridylmethyl or 3,5-dimethylisoxaxole-4-methyl

or a group containing a condensed aromatic hydrocarbon, such as 1-naphthylmethyl.

In a preferred embodiment, the substituents on the nitrogen atom, R? and R’ can be an
optionally substituted C, to C, alkyl residue, preferably a C; to C; and particularly
preferred a C, (i.e. methyl) alkyl residue.

One of residues R* or/and R® preferably represents a residue comprising a heteroaromatic

hydrocarbon, such as 4-pyridylmethyl, whereby said heteroaromatic hydrocarbon further



acid, malic acid, salicylic acid, 3-amnosalicylic acid, ascorbic acid,
enbonic acid, nicotinic acid, isonicotinic acid, oxalic acid, am no acids,
met hanesul fonic acid, 2 7 APR 2005 - 13 ethanesul fonic aCid’27Aﬂlﬂm5

2- hydr oxyet hanesul foni ¢ acid, ethane-I|,2-disulfonic acid, benzenesulfonic
acid, 4-nethyl benzenesul fonic acid or naphthal ene-2-sul fonic acid, cone
into consideration. As inorganic basedZ sodi um hydroxi de, potassium

hydroxi de, ammoni a and, as organi c bases, anines,_ﬁreferabhy tertiary
am nes caw trehsubstitutgdpenrefiprabhy Meth athalagery pedh av 3. 9(iehigrerd;pyridyl. In another

am nes cas shsastitkedT iyl G Afiiceeny i e Dy BFm PG I @
v~ pi coPFHredmiinel & R R Aoty S A%, R Wty Bl on,

Mor eov gLsi 4t RERPANEROLOGbESHE ¥ntaebRE®d BPdi®adben afhidthpretanpigusdabaftufedy mul a 1
can be obtained by converting derivatives, which contain tertiary am no

gr oups patticutark veitin_ hahegeneer wiatioxyju stel risz 2ibgdislylerapbenylt -eabordieBEhofidi ng

quaternary a nium sal ts, .AsS uat erni zi ng.agent Y. Lj.des h as
Tot hy! S ROORHHIR g SRR pgt © CRREF Pae bt A G o B Y,
hal i des ;g yeh, 8% drS&¥thyE NinCbeRr %['ef@rr&f' enpbéibient RO R’ depresain®airedidue
consideration, tor éxanple. Furthernore, of the conpounds of formula 1,

whi ch have an asymmetric carbon atom the invention relates to the D form
the L formand D, L m xtures and, in the case of several asymetric carbon
atons, to the diastereoisongric for,nms. Those cFonpo nds of formula 1, which
cont ai n- Hi;c carbon atons éﬁasusually are obtained as racengtes, can

into the optica Nactive isomers 2 known rranner,/forf‘J
j \Qfme ¢ al so poss bLﬁ to

exanpl e ith an{SpticaII ctiv pd. It
use an oph active staiting substance fr thle very start, aN
correspon y optically acp or diastereoi ric conpound,tﬁén bei ng
obtaingd S eﬁ? product. i nvgmti ve conpeuids weHe found to have

. . . AR .
phar ma QFocha Hy i nportant  properties, which can be used therapeutically.

The inventive conmpounds are inhibitors of the rel ease of TNFa.

or the group -NR’R? together represents

—N 0 —N s —N  so, —N = N—CH,

Furthermore, the invention relates to the physiologically-tolerated-salts _of the compounds

of formula 1.

The physiologically tolerated salts are obtained in the usual manner by
neutralizing the bases with inorganic or organics acids or by neutralizing the acids with
inorganic or organic bases. As inorganic acids, hydrochloric acid, sulfuric acid,
phosphoric acid or hydrobromic acid, as organic acids, for example, carboxylic, sulfo or
sulfonic acid, such as acetic acid, tartaric acid, lactic acid, propionic acid, glycolic acid,
malonic acid, maleic acid, fumaric acid, tannic acid, succinic acid, alginic acid, benzoic
acid, 2-phenoxybenzoic acid, 2-acetoxybenzoic acid, cinnamic acid, mandelic acid, citric
acid, malic acid, salicylic acid, 3-aminosalicylic acid, ascorbic acid, embonic acid,

nicotinic acid, isonicotinic acid, oxalic acid, amino acids, methanesulfonic acid,



These conpounds therefore can be used to inhibit the release of TNFa. Z 7
APR 2005 -14- It is therefore an object of this invention that the
conpounds of formula | and their salts, as well as pharnmaceutfifceg 7105
preparations, which contain these conpounds or their salts, can be used
for the treatnment of illnesses, for which an inhibition of TNF(err) is
useful. These illnesses include, for-ddanple, inflammuation of the joints,
including arthritis and rheunatoid arthritis, as well as other arthritic

i |l nessamnssdfords riédmatlehirsppatblydestifsniandacidst etzanehl,2tdisulfdhie t hanid,
application possibilities are the treatnent of tients o.are., suffering
fr om oPERBHEFHLNLS a%‘épéi‘@?%ﬁ’ﬁ?@@%‘ﬂ QI agfath H%g’é]i ?%'%'ém‘?fg? F i hock
syndro ni ryu di dr o 3 her LC nary
o seas 0 TR A D A B A oo

ot her ayfoiRNYREN SLR8sSESamiissh pasferablpusrtaryt fmimas,osush  asulttimpthylamine,
sclerosis, glonerulonephritis _and uveitis, jinsulin-dependent diabete

mel | i t udethnidmans, omyaidinemy sl N e dulantimeadarnplne. 13994 B | Y& CIRFoutids
can al so_be used far : k0f ' lef@lon] Nfections
and parseite Tl froplia R LE T TRyhe, K GRkbRySome 1AD dhe ettt 0

| ei shmani asis, infection-induced fever, infection-induced nuscle pain, AIDS

i hosph est.erase

and cachexia. The inventive conmpounds arg 1nhibitor$ of qdi
4. The Mengerer vhe cRinstlegisalvh élemirde st ob dhe sconognis fpfqmula 1 can be

phosphaodi est er,as LT IS f i : IS, | t ;9N thbwd he
ompounbgid 8 feifterile, GrlERE Mol RoRale Rty Sk AYER i
pr epar ahh@Rrs withigaftegotihgiagedthdste thompowespimdarg ghmémagakmsiongan sabe used
for the treatnment of diseases, for which %n Lqﬂibit%pﬂ of &Qe |
phosphaottiatesnigings agants, salkyls belides, Apctoagi mgihy! 1edidei FilbEhoroBIdeoApd fBePEAN be

d i : i orTh i
used SSRIIOIRN 8 969, A0t higlcsSSERTR BLOANGRHS: o EpRATRAMR ot

come into consideration, for example.

Furthermore, of the compounds of formula 1, which have an asymmetric
carbon atom, the invention relates to the D form, the L form and D,L mixtures and, in the
case of several asymmetric carbon atoms, to the diastereoisomeric forms.  Those
compounds of formula 1, which contain asymmetﬁc carbon atoms and usually are obtained
as racemates, can be separated into the optically active isomers in a known manner, for
example, with an optically active acid. Tt is, however, also possible to use an optically
active starting substance from the very start, a correspondingly optically active or

diastereoisomeric compound then being obtained as end product.

The inventive compounds were found to have pharmacologically important

properties, which can be used therapeutically.
The inventive compounds are inhibitors of the release of TNFa.

These compounds therefore can be used to inhibit the release of TNFa.



Z 7 APR 2005 - 15 accunul ation of eosinophiles as well as of their
activity. Accordingly, the inventive conpounds can also be used in the
case of diseases, in which eosinophiles play a role. These d2?§a§z®5

i nclude, for exanple, inflammtory di seases of the respiratory such
as bronchial asthma, allergic rhinitis, allergic conjunctivitis, atopic
dermatitis, eczemn, allergic angiitis4-inflanmtions brought about by
eosi nophi |l es such as eosinophilic fasciitis, eosinophilic pneunonia and
Pl E syndrome ( pullindleréfofe it objeconf this nvwsogom ol the apmpounds efafirmula 1

ul cerative colitis, Crohn's disease and@£“0|inﬁ$ tive sk;n di seases, such as
t

psor i aghg theipgalkerarRl) & PRamjaSelival BicBRR S (ST CRVBHY TSP EHEPOTTHE o
compoungse Sl 2hibedista 380 uleldmeRAd Aineals | BBt bhankislRAser ONFENGA 1 n

vitro as we as the uced pul nonary 'neutrophil infiltrations in
rats i msyuyo. The entirety of these pharnmacologically inportant properties
found confirnms that these conpounds of forrmula | and their salts, as well
as pharmaceutical preparations, which contain these conmpounds or their

sal ts, 'lﬁ1aege l? ne%?z%dincfulag,r ﬁﬂe%airnﬁﬂg,l hlafimdidq 3 @l g ﬁk%, Q{CIMﬁQ Rirritis and

obstructiVve Tung di seases. ernore, the inventive conpounds have

neur opratesitbMeartirteat ivesl ansthec amhribe iimestef oucht hertteuemtord ispondyldissarises,

for which neuroprotection is useful. Such diseases are, fonlﬁxagﬁle,
Sofg e

seni | e astavamiites. ( APgHE naplisatnns easiliipno g g (EABRSR OlpRAR?
gg:g?;%gffgﬁgé iefgér![n.o %?t’eo%c#rﬁ%iﬁi%eﬁ%d §e?§i@r Hobk entaf! aludkicat iBis, Rbkichehock

i ONS i'nvéntive conpounds are for the prophylaxis
and tr eghf®hle, espha0sy disacc sadses, astioh athenihgemippobnenay dyssercsl awia,
pol | aki suria, nocturia as well as . the treatnen i ncontinence, colics

of
i ni ti atresprpyorudisaasey or (RN elERtCHFCARRIRS %fnatthF‘éﬁﬁ‘PB“%‘&% SCERFSF TGt ons.
el Ml NS ERN LY e BRO DR Ram FhaQIRERRTaiOTvEle, IRblibbancal L he
n a nedi

devel o ci nal” drug depéndence upon repeated use of anal gesics,
such asdjatepdsphielteys agl cediic asmiyelinatieduci ng t he devel opnent of tol erance
when these anal gesics are

In addition, the inventive compounds can also be used for the treatment of
infections, such as viral infections and parasite infections, for example, for the treatment of

malaria, leishmaniasis, infection-induced fever, infection-induced muscle pain, AIDS and

cachexia.

The inventive compounds are inhibitors of phosphodiesterase 4.
The inventive compounds therefore can be used to inhibit phosphodiesterase 4.

It is therefore an object of this invention that the compounds of formula 1 and their salts,
as well as pharmaceutical preparations, which contain these compounds or their salts, can

be used for the treatment of diseases, for which an inhibition of the phosphodiesterase 4 is

useful.

Accordingly, the inventive compounds can be used as bronchodilators and

for asthma prophylaxis. The compounds of formula 1 furthermore are inhibitors of the



used repeatedly. Z 7 APR 2005 - 16 For the preparation of the nedicinal
drugs, an effective dose of the inventive conpounds or their salts is used
in addition to the conventional adjuvants, carriers and addi&zﬁ he
dosage of active ingredient can vary depending on the way in i@izﬂn is
adm ni stered, the age, the weight of the patient, the nature and severity
of the diseases to be treated and si-nidl-ar factors. The daily dose can be
adm ni stered as a single dose, which is taken once, or divided jnto two or
nmor e dasasnyetiomay enschophiled lay wetbuast of ttheein aQDWItY.0 Aotorayslyor e, inventive

arenteral, intravenpous, transdemal, topical, .inhalative and i n I
Br epar &GRS %aerG‘P g?er Berdaih ec‘éatsieocf‘fo&a?aﬁ%s{’ ”?’h‘gf%ﬁ@ueg 8 alrer?a@é{’]ﬁ g@?
forms %fhﬁ: I 8RaJAL EMdeS YShe: 88018t BhSim 4R 9t REbasdsadtl BE TesphaRttltRSt such as

di spersibl'e powders, granulates, aqueous Sol utions, aqueous or oily

suspengir@itdial Systhpa, | dligrgic srionitidy aplergimycdgunpsigtiis, Suppig femmaiitisi evEemai nal

drugs may contain inert conpgnents and carrier such as cal ci.u

car bonatlersic anel i HEUBHIATS, DT R AP KDL PR TIPS D Sostip S Trecitt of |

al gi nates. gel.atj LA arQUBI E MRANRSind M Aflmehal MidTUiFa@ére ak Ak Ceosinophilia),

met hyl gg?lpﬁﬁgﬁislg,b a c()'f}lrﬂnf;1 i gth di sperse silica, silicone oil, higher

mol eculy@ficai ghderdtiat toplids Giohasudibesas asd genliferating sidn, digpakest Suak as pgamassyar

vegetabl e or animal fats and oils and solid high nol ecul ar weight polyners

(such asdgsrajesthyl ene gl ycol ); preparations, suitable for oral

adm ni stration, optionally may contain additional flavorings and/or

sweet eners. Liquid forns of nedicinal drugs may be sterilized and/ or nay

optional ly cont altris adjabjemtef thiscinvergiopr dee theatdmpasinds eprmylarls andydiets ng

agent S’saﬁse ncggri%lq}bsit’ theemflﬁl:lgellsfel gfr SI'NT*za Zn A\‘rFi)ro 23%05’\/&1 z';Ls7 the LPS-induced pulmonary
neutrophil infiltrations in rats in vivo. The entirety of these pharmacologically important
properties found confirms that these compounds of formula 1 and their salts, as well as
pharmaceutical preparations, which contain these compounds or their salts, can be used

therapeutically for the treatment of chronic obstructive lung diseases.

Furthermore, the inventive compounds have neuroprotective properties and
can be used for the treatment of diseases, for which neuroprotection is useful. Such
diseases are, for example, senile dementia (Alzheimer’s disease), loss of memory,

Parkinson’s disease, depressions, strokes and intermittent claudication.

Further possible applications of the inventive compounds are for the
prophylaxis and treatment of prostate diseases, such as benign prostate hyperplasia,
pollakisuria, nocturia as well as the treatment of incontinence, colics initiated by urinary

calculus and of male and female sexual dysfunctions.

Finally, the inventive compounds can 2lso be used for the inhibition of the
development of a medicinal drug dependence upon repeated use of analgesics, such as

morphine, as well as for reducing the development of tolerance when these analgesics are

used repeatedly.



spreadi ng agents, solubilizers, salts, sugars or sugar alcohols to contro
the osnmotic pressure or for buffering purposes and/or viscosity
regul ators. Such additives are, for exanple, tartrate and citrate buffers,

et hanol, conpl exi ng agents (such as ethyl enedi am net etraacet i7§ MRiNjjand
its nontoxic salts). For controlling the viscosity, high nolecul ar weight
pol ymers conme into consideration, suchbas |iquid polyethyl ene oxide,

m crocrystal line cellul oses such as carboxynet hyl cel | ul oses,
pol yvi nyl pyrrol i dones, dextrans or gelatins. Solid carrier materials are,

for exanple, starch, |actose, mapnitol , .nmethy | Iyl o £t al ighly
di sperse silicas, i H’r‘?erp“f?ﬁfagleﬂl 3?%S\efnﬁﬂ'tm\‘agt4r§gsac?%séf?%cltftg% gésjlgpstogag{éc
acid), ; | AfheirCAIGI 0§Phadigion MBI RS ctifensibear adj@varas)i nal
and ve&gﬁég%%q%gﬁgﬁﬁg%ggsg$¥d$ﬂﬁigﬂhﬁglggular wei ght pol yners, sdch ag

pol yet kytrneag] ydditivesO | y suspensi ons for parenteral or topical
applications may contain vegetable, synthetic or sem synthetic oils, such
as liquid fatty esters with in each case 8 to 22 carbon atons in the fatty
acid chains such g3 @%Jagi bF Getieitbtdlient chASEH/ depPREBBT JrCtheSkBRM Gvhich it
arachidic, nyristic, beRenic, pentadecyl, linoleic, elaidic, brasidic,

er uci ¢ iohd@lifkteredc iteh, ageeshemiefahedf Whe hatmbotry drefuse taod tsevenytar ¢fcthg| @ e186§Ss
with | to 6 carbon atons, such as nethanol, ethanol, propanol, butanol,
pent and® bertreafrs; and; Lgar gﬂ,"w@?'ycol or glycerol. Such fatty esters are, for
exanpl e, conventional comercial mglyols, isopropyl nyristate, isopropyl
pal mtate, isopropyl stearate, PEG 6-capric acid, caprylic / capric esters
of saturated fatThe diibotasesan poladonyistebad asnesigeipciosel Whichdf daiea, oneehiA

ol eate, waxy fatty esters. such as synthetic duck,r t, isopropyl
esters dsvldé%élﬁﬁdwoafl ﬂl?%tf%%?esa%firég?’ a&ﬁéﬁ?}‘aeﬁyoi”@%%@? todg'@ll q‘éﬁ@gﬂég et hyl

| actate, dibutyl phthalate, diisopropyl adipate, fatty acid esters of

pol yols, etc. Equally suitable are silicone oils of different viscositjes
or fatty al cohol sOsighareasral.siotraveimny. transdemenl, opiabt WihalgHee 276 l,ntfé%%%ﬂ

stearyl al cohol or o%e%l alqohpl (L%&ty acids such as oleic acid.
Fur t herRfepa2tiqns ¢ RFTETe] ARPICAM SX™ a5t or oral . alnond oil, ol ive oil
sesanme oil, cottonseed oil, peanut oil or soybean oil can be used. Z 7 APR

2005 _ _
The usual pharmaceutical forms of preparation, such as tablets, coated

tablets, capsules, dispersible powders, granulates, aqueous solutions, aqueous or oily

suspensions, syrup, liquors or drops may be used.

Solid forms of medicinal drugs may contain inert components and carriers,
such as calcium carbonate, calcium phosphate, sodium phosphate, lactose, starch, mannitol,
alginates, gelatins, guar gum, magnesium or aluminum stearate, methylcellulose, talcum,
highly disperse silica, silicone oil, higher molecular weight fatty acids (such as stearic
acid), gelatins, agar agar, vegetable or animal fats and oils and solid high molecular weight
polymers (such as polyethylene glycol); preparations, suitable for oral administration,

optionally may contain additional flavorings and/or sweeteners.

Liquid forms of medicinal drugs may be sterilized and/or may optionally

contain adjuvants such as preservatives, stabilizers, wetting agents, penetrants, emulsifiers,



- 18 As solvent, gel-form ng agents and solubilizers, water or solvents
mscible wth water cone into consideration. For exanple, alcohols, such
as ethanol or isopropanol, benzyl alcohol, 2-octyl dodecanol, 7 @ @yl ene
gl ycol s, phthal ates, adipates, propylene glycol, glycerin, di B é&h

gl ycol, tripropylene glycol, waxes, nethyl cellosolve, cellosolve, esters,
mor phol i nes, di oxan, di et hyl sul f oxi dé/ -di et hyl f or mani de,

t et rahydrofuran cycl ohexanone, etc. cone into consideration

filmfspraading sagentss, sopadiiiaerns ealist Fugarsc ah sysary slegholanice ffoptinl d]il%ﬁmi’élcor
swell in water as

n_or c..sol.vent s ch as
hydr ox%?rs%?/loﬁéﬁ?%l}‘\l{\%%rf%?lﬁggses a%@{'org R §Ereat°rgt hyl cel | ul ose or sol ubl e

starches. M xed forns between gel - form ng and filmform ng agents are al so
possi bl e- Above all, ionic nmacronol ecul es are used here, such as sodi um
carboxy- met hyl celuchl ediitivgsolaysac fyr iexampled, taﬁtﬂ@nﬁéldh%tr?’#l buﬁﬁ"ﬁd ealegolhei r

a1 g1 naeemRs Rt Grcbdis Shgrarapeicteai R b Sublgiiugpe soce
carr agg&ﬂ @Hﬁ% ?ﬁ’éqvilg@o eH}Ulﬁ%OfeHﬁltahWe@ﬁrpBWn@érk @@néhﬁt&cohl%h@eifaﬁbhomdhgasc an
be use yCerin, fi'n of different viscosities, triethanol am ne,

col | aggqr,ndalpbgr&thylamc nmdantmrso:lcrymlline ‘ﬁqéulgsfé gtich gmrqadqua’m%hyleﬂ(ﬂﬂ QP er s
or wetting. agents, such,as sodium] au ulfate oh I

sul f at &8l yvmygmm}rﬂq%ff afiiang o3y peka ﬁ‘f‘ §ﬁ§1 Cﬁdeﬁa’fﬂe’ Brl)r%losl yet h%xyga?ﬁgge
cast or s&HP %ct?é%r *Pﬁénﬁ ol, 'ﬁ?&@ﬁkaﬁﬂ@se $Qérhhtlﬂ@hmgﬁﬁaﬁlﬂ&£, higley S05lbatles

(such as Tween cety al'cohol, lecithin, glycerin nonostearate,
pol yoxyeiglylfene aside dnahes seﬂaklylaphﬁngetlatpm y@r%gq, calcijep phosphate, magnesium

tylt t hyl hl I t
o1 t hophisaor b ABL (ARG Enf e o) T ayeih Bl P BRbROKE DhueFl 150 1o

or coll for stab|I|Z|n enmul sions or for preventing the
lerdd glyE&. g p g
deconpggll)%?{gne ofé?ﬁe active substances, such as antioxidants, for exanple,

t ocopherol s or butylhydroxyanisole or preservatives such as

p- hydroxybenzoat & qst suspensro 5 320 pgr%n{e?aqu [‘ego Al Qﬁiﬂ%{lbﬁy fll§ el ed

formul ati ons.
vegetable, synthetic or semisynthetic oils, such as liquid fatty esters with in each case 8 to

272 carbon atoms in the fatty acid chains such as palmitic, lauric, tridecyl, margaric, stearic,
arachidic, muyristic, behenic, pentadecyl, linoleic, elaidic, brasidic, erucic or oleic acid,
esterified with monohydric to trihydric alcohols with 1 to 6 carbon atoms, such as
methanol, ethanol, propanol, butanol, pentanol or their isomers, glycol or glycerol. Such
fatty esters are, for example, conventional commercial miglyols, isopropyl myristate,
isopropyl palmitate, isopropyl stearate, PEG 6-capric acid, caprylic / capric esters of
saturated fatty alcohols, polyoxyethylene glycerol trioleate, ethyl oleate, waxy fatty esters
such as synthetic duck rump gland fat, isopropyl esters of coconut oil fatty acids, oleyl
oleate, decyl oleate, ethyl lactate, dibutyl phthalate, diisopropyl adipate, fatty acid esters of
polyols, etc. Equally suitable are silicone oils of different viscosities or fatty alcohols such
as isotridecyl alcohol, 2-octyldodecanol, cetyl stearyl alcohol or oleyl alcohol, fatty acids
such as oleic acid. Furthermore, vegetable oils such as castor oral, almond oil, olive oil,

sesame oil, cottonseed oil, peanut oil or soybean oil can be used.



Z 7 APR 2005 - 19 Preparations for parenteral adm nistration may al so

exi st in separate dosage wunit forms, such as anpules or vials. Preferably,
solutions of the active ingredient are used, especially aqueous sol utions
and, above all, isotonic solutions; however, suspensions areldl ¥ Ngsed.
These injection forns may be nade avail able as finished preparations or
prepared directly before use by m xing8the active conpound, such as the

| yophilisate, optionally with other solid carrier substances, with the
desired sol vent ds silgpengilifgnagenigentsndndasodstilizgrs,epateator crodventsy masdilsle as
aqueous or oily solutions or as,aque%us or cii ly s%tss%ensi pns. T eg [y al so
exi st weh| bt ICPESt dRl0 RARTPETARA pr &i0Ar SR Eh A4PNPEn | el 8F v 8ROl
suspendi ng_agen f Se. cti fhd L ' | and
seal i nGPBreRRg: sl hdhshe BogRabdRERRh Chitptnyiohy R e B e X
asept i grop9ndet ichrsl, Bheefiny edipiopgleher gheohotrpmpylatesglycola wetdrod nfedirylt he
preparation of the inventive corr,poun(ﬁs. Pur suant t.o 'ég:]ed'i nverfgi on .ghe
conpousdipselver pallagelver siteromepphelines. dioxay dinphylsgioxige, dipeiyliammapide, ngs
gi ven ove.,and n = sy.pt | 3 Wk /- azai ndol e- 3- car boxylic
aci ds ??ra}%drrﬁglfrﬁn’ ?yclilortll%ﬁogﬁ’ %E’E' ﬂggé tgrﬁgceni%él&eé?n?i;ogal meaning Z 7 APR 2005 -20
HO 2 are converted in a known nmanner with acid chlorides, preferably with

thionyl chloride or_ oxalyl chloride, initially jnto theh.a}nal ogous,
7- azai ndol e- 3- cargoftimiferniing dgemsorallylase gHhers ysegl, which can dissolve or

swell in water as well as in organic solvents, such as hydroxypropylmethylcellulose,

methylcellulose, ethylcellulose or soluble starches.

Mixed forms between gel-forming and film-forming agents are also
possible.  Above all, ionic macromolecules are used here, such as sodium carboxy-
methylcellulose, polyacrylic acid, polymethacrylic acid and their salts, sodium amylopectin
semiglycolate, alginic acid or propylene glycol alginate as the sodium salt, gum arabic,

xanthan gum, guar gum or carrageen gum can be used.

As further formulation aids, the following can be used: glycerin, paraffin of
different viscosities, triethanolamine, collagen, allantoin, novantisol acid. The use of
surfactants, emulsifiers or wetting agents, such as sodium lauryl sulfate, fatty alcohol ether
sulfates, disodium N-lauryl-B-imino dipropionate, polyethoxylated castor oil or sorbitan
monooleate, sorbitan monostearate, polysorbates (such as Tween), cetyl alcohol, lecithin,
glycerin  monostearate, —polyoxyethylene stearate, atkylpheno!l polyglycol ether,
cetyltrimethylammonium  chloride  or monoalkyl or dialkyl polyglycol ether
orthophosphoric monoethanolamine salts. Stabilizers such as montmorillonite or colloidal
silica for stabilizing emulsions or for preventing the decomposition of the active
substances, such as antioxidants, for example, tocopherols or butylhydroxyanisole, or
preservatives such as p-hydroxybenzoate esters, may also be required for preparing the

desired formulations.



3 Subsequently, the isolated 7-azai ndol e-3-carboxylic acid chlorides of
formula 3 are converted by a reaction with a primary or secondary am ne
into the inventive conpounds of the general formula 1, in which R, _R2,
have the meani ngs given above and n = 1. The reaction proceddsAPR 2008
advant ageously in the presence of an auxiliary base. As auxiliary bases,
an excess of the ami ne, used as reactdft-, a tertiary amne, preferably
pyridine or triethylamne, as well as inorganic bases, preferably alkali
hydr oxi des or al IPa¢pa1¢tymS|fdeyarﬂﬂa‘-‘rlialbﬁrmséﬁat@lWRllSDGBIS‘- ipsepapte §@sage t o
t he |nvent on,

f.th I | ,
have t BBt f8HRs nfjk‘:%gﬁ/é pg \S;%roéwgljs ﬁPrgFeﬁa%@ Otr Al gf %he aawenfr}?eedlgjt ate

that 7;azai. ﬂ:@@l ?121 ueBL(P:{ 8Bthorts add) MBS R, R'sotbﬁﬁ ﬁdﬂﬁxdn@eﬂé\h@\%lr mp@ndﬂmsar e
converte ﬁ( manner by acyl ati ng Wi t h oxal yl chlori de initially

into the alamallsexgodﬁle?e amacmrdolf@nﬁ— Wlay ddeymﬁﬁyfl m:a@@iqjas: hinshed @separatioss Al a 5.
2 7 APR 2005 - fro

tl th d | d
chl or i 8EPagsf ?1’6?99}1 guibog q{%ge X ARG %%Wﬁ S % )é%ngrgl %/%#I%%CI

in whi ﬁﬁngﬂa’ll Reith Bich 8% 8d th&ier TRERANRES vaity 87 &@H&&s@lﬂ%trbr-sugpendf ignned by
reactio R 2 primary or secondary  am ne. The reactl on proceeds

advant ageously in the presence of an auxiliary base aUX|I|ary bases,

an excess of the_am ne,, used as reactan a ter refera
pyridine or tri et!AGMAFHHRICPAAUGR Wa§§xis%18? BAMCES Bésoilg n}) op %pébals yaquf? l%lgl i

hydr oxi,d88y Qsinkidhs. TREIHhALSIso €At AClyBSRHsatésl WM ILEre prepared with suitable

solvents or suspending agents before use.

The production, filling into containers and sealing of the preparations takes

place under the usual antimicrobial and aseptic conditions.

The invention furthermore relates to a method for the preparation of the

inventive compounds.

Pursuant to the invention, the compounds of the general formula 1, in which RY, R: R}

have the meanings given above and n = 1

(C=0)

m

o

‘ N

[\ \ 1

R 1

are synthesized in that 7-azaindole-3-carboxylic acids of formula 2, in which R' has the

identical meaning



Exanpl es of Methods for Synthesizing Inventive Conpounds of Fornmula 1 with
n =1 Exanple 1: :
N—(4-Pyridy|nethyl)-l-cyclopropylnethyl-?-azaindole-3-carboxygiﬁﬁ®fid am de
1- Cycl opr opyl net hyl - 7- azai ndol e- 3-carboxylic acid (1.87 g, 8. aﬁ§ IS
suspended in 15 nL of dichloronmethane. Wile cooling with water, 1.8 nL of
oxalyl <chloride (17.4 nmoles) are add@d. The reaction mixture is stirred
for 8 hours during which the 1-cyclopropyl nethyl-7-azai ndol e- 3-carboxylic
acid chloride crystallizes out. It 1is isolated and dissolved in 18 m of
tetrahydrofuran (THF). Sodi um hydride (60% 1.14 g) is suspended in 21 nL
of THE While stirring at about |10C, a solution of 0.93 g of

4- am nomet hyl pyridine (8.6 mol es) i n_.of THF is added dropw se.
After about 15 mnutes, the previously p pgred solution of 1-

cycl opropyl met hyl - 7- azai ndol e- 3- ic acid chloride is added dropw se
to the reaction mxture. SubsefjuentTy he whole is refluxed for 3 hours.
After cooling, the reaction mKturelj ixed with 36 nL of ethyl acetate
and 36 nL of water. The phases arél sed&rated and the organic phase is
washed with water. The solvent is distilkéd f and the residue

recrystallized fromethanol. 2 7 APR 2005 - Yield: 1.3 g (50% of the
theoretical) Melting point: 187 - 189C Using the synthesis nethod given,
numer ous ot her conmpounds of formula | with n =1 can be synthesized, of

which the followng are listed by way of exanple: Rz R - N(C-O Melting
Poi nt ExanpleR -NR -R3n[ C] 187 - 189 _ )
are converted in a known manner with acid chlorides, preferably with thiony!l chloride or

oxalyl chloride, initially into the analogous 7-azaindole-3-carboxylic acid chlorides of

formula 3

Cl

N\ 7
NS

16)

Subsequently, the isolated 7-zzaindole-3-carboxylic acid chlorides of
formula 3 are converted by a reaction with a primary or secondary amine into the
inventive compounds of the general formula 1, in which R', R’, R® have the meanings
given above and n = 1. The reaction proceeds advantageously in the presence of an
auxiliary base. As auxiliary bases, an excess of the amine, used as reactant, a tertiary
amine, preferably pyridine or triethylamine, as well as inorganic bases, preferably alkal:

hydroxides or alkali hydrides, can be used.



lcycl opropyl net hyl - 4- pyri dyl met hyl am no- 1et hanol 3, 5-dichloro-4-168 - 170
2i sobut yl - pyri dyl am no- 1et hanol 3, 5-di chl oro-4-136 - 137

3n- hexyl - pyri dyl am no- 1net hanol 3, 5-dichl oro-4-186 - 187 27 APR 2005
4cycl opropyl met hyl - pyri dyl am no-1 et hanol 189 - 191

54-f | uor obenzyl 4- pyri dyl nmet hyl am no- 1let hanol 3, 5-dichl oro-4-232 - 233
64-f | uor obenzyl - pyri dyl am no- 1et hanot 28-5-di chl or 0- 4- 193 - 195

74- et hoxy- benzyl - pyri dyl am no- let hanol Z 7 APR 2005 -24 192 - 194

84- chor obenzyl - 4- pyri dyl am no- 1nmet hanol 182 - 184

94- 1| uor obenzyl - gpr phol | ne-1et hanol ., 2, &-di 0 > 1 414 which
102- et hyl pr openg?‘fi{)"ﬂ?f‘t- #é)rﬁ%ﬁdr-“l’eé‘t% g’n%l% glf%-o gﬂshétg@g%gﬂ%ggg&m%%y o whi
114- py it dyhnst ik tRY Hediin@denen aboeé Bahal=2 Exanpl es of Methods for
Synt hesi’ziig I nventive Conpounds of Fornmula 1 with n = 2 Exanple 12:

N- (3, 5-Di chl oropyri di ne-4-yl)-[1-(3-nmet hoxybenzyl)-7-

are synthesized in that 7-azaindoles of formula 4, in which R' has the identical meaning

D
\N/ {
R4

are converted in a known mamner by acylating with oxaly! chloride initially imnto the

analogous 7-azaindole-3-yl-ghyoxylic acid chlorides of formula 5.

Cl
(C=0},
B
—
N N\1



azai ndol e-3-yl]-glyoxylic acid am de 1-(3-Methoxybenzyl)-7-azaindole (3.57
g, 15 mmoles) is dissolved in 50 nL of t-butyl nethyl ether. A solution of
1.54 mL of oxalyl chloride (18 mmoles) in 10 nL of t-butyl t?hﬁﬁ @pﬁher is
added dropwi se at OCwith stirring. Subsequently, the m xture*®i's |Re uxed
for 2 hours, after which the solvent is distilled off under vacuum The
resulting 1-(3- nethoxybenzyl)-7-azai Aol e- 3-yl-glyoxylic acid chloride is
obtained as a solid residue, which is suspended i.n 50 of

t et rahydr of uran S¥erpuently, frosw dhre Asizaiidole- Ylgglbﬁ?xﬁ’ﬁoqcﬂﬁlngh&%‘fi%gifﬁ”%ant of
THF, 2.4 of 4-.am no-3, 5+ di.chlo i gli (15; L8 )pi N8B F are
added rH%\M“’ngnHYe _SKEPOfids nqlfx@lﬁr%e%%?ag @h’gﬁlaki’pt] ﬂxgllrug%n% ’E%G?Rgthag%éﬁ\% th
Sti rri pganiSUbSRAMERIJVE, addg Previre Ushitedd bgpaiaidbn withpemsinemy afr secondary

1- (3- met hoxybénzyl ) - 7- azai ndol e- 3-yl -gl yoxylic acid ghloride is addeg Z'1
APR 20@&8ine. 2Fhe deapininsprogeeds rsiyantegeousiyndy ihg, Presface @gdﬁ Bcifiayt base- | 8

refluxed . for 4 hours, after ich. t o].v I ader The
resi dudWsidary; Paseeqal etxﬁe%oof;’d_\ﬁipema mért]%ws c§1czle"v’t ge{ﬂétahtz na[j %%gg% aglfmeev’va%r\eéf%&ﬂlig]e

phases ;ar &5 epafiahgthnans dshRel0bgaiirgarith dags| prefathiedlkalit hydrowitler or dtkeli
sol vent”is distill&d off under vacuum and the residue recr ystallized from

i sopr opadrides, drebelus®l. 5 g (51. 5% of the theoretical) Melting point: 165 -
167C Using the synthesis nmethod given, numerous other conmpounds of fornula
| with n =2 can be synthesized, of which the following are |isted by way
of exa%ﬁhﬁf 10l ting Point Exanpl eR -NRZR3n1C] 3, 5-dichloro-4-165 - 167
123- met hoxybenzyl - pyri dyl am no- 2i sopr opanol 4-pyridyl am no-275-278 dec.

Examples of Methods for Synthesizing Inventive Compounds of Formula 1 withn =1

Example 1: N—(4-Pyridy[methyl)«1-cyc!opropylmethyl-7-azaindole—3-carb0xylic acid

amide

1-Cyclopropylmethyl-7-azaindole-3-carboxylic acid (1.87 g, 8.6 mmoles) is
suspended in 15 mL of dichloromethane. While cooling with water, 1.8 mL of oxalyl
chloride (17.4 mmoles) are added. The reaction mixture is stirred for 8 hours during
which the l-cyclopropylmethyl-7-azaindole-3-carboxylic acid chloride crystallizes out. It

is isolated and dissolved in 18 ml of tetrahydrofuran (THF).

Sodium hydride (60%, 1.14 g) is suspended in 21 mL of THF. While stirring at about
10°C, a solution of 0.93 g of 4-aminomethylpyridine (3.6 mmoles) in 21 mL of THF 1is
added dropwise. After about 15 minutes, the previously prepared solution of 1-
cyclopropylmethyl-7-azaindole-3-carboxylic acid chloride is added dropwise to the reaction
mixture. Subsequently, the whole is refluxed for 3 hours. After cooling, the reaction
mixture is mixed with 36 mL of ethyl acetate and 36 mL of water. The phases are
separated and the organic phase is washed with water. " The solvent is distilled off and the

residue recrystallized from ethanol.



134-fl uor obenzyl -x HCA 2DVF 3, 5-di chl oro-4-T201 - 202

144-f1 uor obenzyl - pyri dyl am no- 2- et hanol 21 APR 2005 15 16 17 18 19 20 21
4-fl uorobenzyl 22 23 24 25 26 27 28 29 30 4-chl orobenzyl 4-chljoxpbagey!
4- met hoxybenzyl 4-chl orobenzyl 4-fl uorobenzyl 4-fluorobenzyl 4-nethyl benzyl

.23 -

Yield: 1.3 g (50% of the theoretical)

Melting point: 187° - 189°C

Using the synthesis method given, numerous other compounds of formula 1 with n =1 can

be synthesized, of which the following are listed by way of example:

R 2
RE—N
\
(C=0},
TN
NF TN
\ 1
RO
Melting Point
Example R -NR'R® n [°C]
187 - 189
1 cyclopropylmeth}}l- 4-pyridylmethylamino- | ethanol
3,5-dichloro-4- 168 - 170
2 isobutyl- pyridylamino- ethanol
3,5-dichloro-4- 136 - 137
3 n-hexyl- pyridylamino- methanol
3,5-dichloro-4- 186 - 187
4 cyclopropylmethyl- pyridylamino- ethano!l
189 - 191
5 4-fluorobenzyl 4-pyridylmethylamino- ethanol
3,5-dichloro-4- 232 - 233
6 4-fluorobenzyl- pyridylamino- ethanol
3,5-dichloro-4- 193 - 195
7 4-methoxy-benzyl- pyridylamino- ethanol




4- hydr oxybenzyl 3-hydroxybenzyl cycl opropyl net hyl n-hexyl isobutyl
2-met hyl - propene- 3-yl 2-nmet hoxyet hyl 1-napht hyl met hyl 2% - Y
4- pyri dyl am no- 250- 283 dec. x HO 2DWF 5-di chl oro-4- 205 - 207 3 , 7ethano

pyridyl am no- 5-dichloro-4- 165-167 3 , 2ethanol i i no-
6di chl orophenyl - 166 - 168 2 pyri dyl ami no-77 APR 2003

_24 -

192 - 194

8 4-chlorobenzyl- 4-pyridylamino- 1 methanol
182 - 184

9 4-fluorobenzyl- morpholino- 1 ethanol
2,6-dichlorophenyl- 171 - 174

10 2-methylpropene-3-yl- amino- i ethanol
3,5-dichloro-4- 190 - 192

11 4-pyridylmethyl- pyridylamino- t methanol

Examples of Methods for Synthesizing Inventive Compounds of Formula 1 with n =2

Example 12: N-(3,S-Dichloropyridine-tl-yl)—[1-(3-methoxybenzyl)-7-

azaindole-3-yl]-glyoxylic acid amide

1-(3-Methoxybenzyl)-7-azaindole (3.57 g, 15 mmoles) is dissolved in 50 mL of t-butyl
methyl ether. A solution of 1.54 mL of oxalyl chloride (18 mmoles) in 10 mL of t-butyl
methyl ether is added dropwise at 0°C with stirring. Subsequently, the mixture is refluxed
for 2 hours, after which the solvent is distilled off under vacuum. The resulting 1-(3-
methoxybenzyl)-7-azaindole-3-yl-glyoxylic acid chloride is obtained as a solid residue,

which is suspended in 50 mL of tetrahydrofuran (THF).

To a suspension of 2 g of sodium hydride in 20 mL of THF, 2.4 g of 4-amino-3,5-
dichloropyridine (15 mmoles) in 30 mL of THF are added dropwise at -5°C. The mixture
is then kept for one hour at 20°C with stiring.  Subsequently, the previously prepared

suspension of 1—(3—meth0xybenzyl)-7—azaindole-3-yl-glyoxylic acid chloride is added



2et hanol am no- 4-carboxy-279 282 phenyl am no- 2i sopr opanol
4- et hoxycar bonyl - 209- 211 phenyl am no- 2et hanol 4-di net hoxy- 173 -176 3 ,
2et hanol phenyl am no- 5-dichloro-4- 176 - 178 3 , 2ethanol pyridyl am no-

5-di chl oro-4- 140 - 142 3 , 2ethanol pyridyl ani no- 5-di chl or 0-l4-APR4H0S 244
3

.25 -

dropwise at about 0°C. Finally, the reaction mixture is refluxed for 4 hours, after which
the solvent is removed under vacuum. The residue is stirred with 50 mL of ethyl acetate
and 50 mL of water. The phases are separated and the organic phase is washed with

water. The solvent is distilled off under vacuum and the residue recrystallized from

isopropanol.
Yield: 3.5 g (51.5% of the theoretical)

Melting point: 165° - 167°C

Using the synthesis method given, numerous other compounds of formula 1 with n =2 can

be synthesized, of which the following are listed by way of example:

R 2
3 e
R>—N
N
(C=0]),
\_ \
—
N
NT \
RO
Melting Point
Example R! -NR’R’ n [°C]
3,5-dichloro-4- .165 - 167
12 3-methoxybenzyl- pyridylamino- 2 isopropanol
4-pyndylamino- 275-278 dec.
13 4-fluorobenzyl- x HCl 2 DMF
3,5-dichloro-4- 201 - 202
14 4-fluorobenzyl- pyridylamino- 2 ethanol




, 2ethanol pyridyl am no- 5-dichloro-4- 215 -

5-di chl oro-4- 165-167 3 , 2et hanol 28 3

_ _ , 2et hanol
pyri dyl am no-

pyri dyl am no-

, 7met ha i : . 5-di chl oro-4- 152 -
pyridyIaESLoPyrldylanlno-- 5-dichl oro-4- 14- 116 3T , 7nethaQ?mPR2mﬁ o4 3
.26 -

4-pyridylamino- 280-283 dec.
15 A-chlorobenzyl- x HCI 2 DMF
3,5-dichioro-4- 205 - 207
16 4-chlorobenzyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 165 - 167
17 4-methoxybenzyl- pyridylamino- 2 ethanol
2,6-dichlorophenyl- 166 - 168
18 4-chlorobenzyl- amino- 2 ethanol
4-carboxy- 279 - 282
15 4-fluorobenzyl- phenylamino- 2 isopropanol
4-ethoxycarbonyl- 209 - 211
20 4-fluorobenzyl- phenylamino- 2 ethanol
3,4-dimethoxy- 173 - 176
21 4-fluorobenzyl- phenylamino- 2 ethanol
3,5-dichloro-4- 176 - 178
22 4-methylbenzyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 140 - 142
23 4-hydroxybenzyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 241 - 244
24 3-hydroxybenzyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 215 - 218
25 cyclopropylmethyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 1635 - 167
26 n-hexyl- pyridylamino- 2 ethanol
3,3-dichloro-4- 152 - 154
27 isobutyl- pyridylamino- 2 methanol
3,5-dichloro-4- 114 - 116
28 2-methyl-propene-3-yl- pyridylamuino- 2 methanol
3,5-dichloro-4- 166 - 168
29 2-methoxyethyl- pyridylamino- 2 methanol
3,5-dichloro-4- 181 - 183
30 1-naphthylmethyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 199 - 201
31 4-pyridylmethyl- pyridylamino- 2 ethanol
3,5-dichlorc-4- 196 - 198
32 CH, pyridylamino- 2 ethanol
H.C \\
3 N/O l
63 - 66
33 4-fluorobenzyl- -N(C,H,-OCH;), 2 methanol
) 184 - 185
34 A_fluorobenzyl- —N O 2 ethanol
N/




5-di chl oro-4- 166-168 3 , 2nethanol pyridylam no- 5-dichloro-4- 181 - 183 3
, 2ethanol pyridylam no- 5-dichloro-4- 199 - 201 3 , 2ethanol pyridyl am no-

5-dichl oro-4- 196 - 198 3 , 2et hanol ridyl i no- 31 4- i dyl 32
o pyridyl am no- 51 4- pyri dgl g

.27 -
O 188 — 191
/ \ /
35 4-fluorobenzyl- —N 3 < 2 Ethancl
SN
™\ 179 - 181
| 36 4-fluorobenzyl-- —N  N-CH, 2 Methanol
C Jx 297-300 dec.
37 4-fluorobenzyl- H N>: 2 DME
N O
/N N
H,C  H
o A, 310 — 313
38 4-fluorobenzyl- | H\ —N 2 DMF
/ N
H,C H
O M 160 — 162
39 4-fluorobenzyl- H N\——O‘ 2 acetone
/N
HC  CH,
N— 312-315 dec.
40 4-fluorobenzyl- —</ /H 2 DMF
N
/
H ]

The inventive compounds are strong inhibitors of phosphodiesterase 4 and of the release of
TNFa. The therapeutic potential is confirmed in vivo, for example, by the inhibition of
the asthrnatic late phase reaction (eosinophilia) as well as by the effect on the zallergen-

induced vascular permeability of actively sensitized Brown Norway Rats.

Inhibition of Phosphodiesterase

The PDE 4 activity is determined in enzyme preparations from human polymorphonuclear

lymphocytes (PMNL) and the PDE 2, 3 and 5 activity is determined with PDE from



CH3 66-66 33 4-fluorobenzyl -N(C2H4-OCH3)2 ethanol 2 7
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34 4-fluorobenzyl -N O Z 1 APR 2005 -27 11 -\~0188-191 354-fl uorobenzyl --N

s /2Ethanol \0 179 - 181 364-fluorobenzyl-.-N NG i 32Meth
dec. HN 374-fluorobenzyl-- 2DVF N Y anol Z'IOA[HZ?UES_ 590
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human thrombocytes. Human blood was anti-coagulated with citrate. By centrifuging at
700 x g for 20 minutes at room temperature, the thrombocyte-rich plasma in the
supernatant is separated from the erythrocytes and leukocytes. The thrombocytes are lysed
by ultrasound and used in the PDE 3 and PDE 5 assays. For the determination of the
PDE 2 activity, the cytosolic thrombocyte fraction is purified on an anionic exchange
column by means of NaCl gradients and the PDE 2 peak is obtained for the assay. The
PMNLs for the PDE 4 determination are isolated by a subsequent dextran sedimentation,
followed by a gradient centrifugation with Ficoll-Paque. After the cells have been washed
twice, the erythrocytes, still contained, are lysed within 6 minutes at 4°C by the addition
of 10 mL of hypotonic buffer (155 mM of NH,CI, 10 mM of NaHCO,, 0.1 mM of EDTA,
pH = 7.4). The PMNLs, which are still intact, are washed twice with PBS and lvsed with
ultrasound. The supematant of a one-hour centrifugation at 4°C at 48,000 x g contains

the cytosolic fraction of the PDE 4 and is used for the PDE 4 measurements.

The phosphodiesterase activity 1s determined using the method described by Thompson et
al. with some modifications (Thompson, W.J. and M.M. Appleman, Assay of cyclic
nucleotide phosphodiesterase and resolution of multiple molecular forms of the enzyme,

Adv. Cycl. Nucl. Res. 1979, 10, 69 - 92).

The reaction mixtures contain 50 mM of tris hydrochloride (pH 7.4}, 5 mM of magnesium
chloride, the inhibitors in various concentrations, the corresponding enzyme preparation as
well as the further components necessary for determining the individual isoenzymes (see
below). The reaction is started by the addition of the substrate, 0.5 M of 'H]-cAMP or
[*H]-cGMP (approximately 6000 CPM per test). The final volume is 100 ml. Test
substances are mixed as stock solutions in DMSO. The DMSO concentration in the
reaction mixture is 1% v/v. The PDE activity is not affected by this concentration of
DMSO. After the reaction is started by the addition of substrate, samples are incubated for
30 minutes at 37°C. The reaction is stopped by heating the test tubes for 2 minutes at

110°C. The samples remain for a further 10 minutes i ice. The addition of 30 gL of 5'-
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t herapeutic potential is confirnmed in_vivo, for exanple, by the inhibition
of the asthmatic |ate phase reacti onZ{eosinophilia) as well as by the
effect on the allergen- induced vascul ar perneability of activel :
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case 400 pL of a mixture of Dowex, water and ethanol (1 + 1 + 1) is added, mixed well
and incubated once again for 15 minutes on ice. The reaction vessels are centrifuged for
20 minutes at 3000 x g. Aliquots of the supernatant (200 pL) are transferred directly to

scintillation vessels. After the addition of 3 mL of scintillator, the samples are measured

in the beta counter.

[PH]-cAMP is used as substrate for the determination of the PDE 4, 3 and 2 activity and
[*H]-cGMP is used as substrate for the determination of the PDE 5 activity. The enzyme
activities, which are nonspecific in each case, are determined in the presence of 100 yM of
Rolipram for the determination of PDE 4 and in the presence of 100 #M of IBMX for the
determination of the PDE 3 and 5 and subtracted from the test values. The incubation
formulations of the PDE 3 assays contained 10 uM of Rolipram, in order to inhibit
possible contaminations by PDE 4. The PDE 2 is tested with an SPA assay of the
Amersham Company. The assay is carried out in the presence of the activator of the PDE

2 (5 uM of cGMP).

For the inventive compounds, ICs, values ranging from 10° to 10° M were determined for
the inhibition of the phosphodiesterase 4. The selectivity towards the PDE types 2, 3 and

5 amounts to a factor of 100 to 10,000

By way of example, the results of the inhibition of the PDE 4 are summarized in the

following Table for selected examples:
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with citrate. By centrifuging at 700 x g for 20 mi nutes at room
tenperature, the thronbocyte-rich plasma in the supernatant ig7s¥Rait ed
fromthe erythrocytes and | eukocytes. The thronbocytes are |ysed by

ul trasound and used in the PDE 3 and-PPE 5 assays. For the determnation of
the PDE 2 activity, the cytosolic thronbocyte fraction is purified on an
ani oni ¢ exchange colum by nmeans of NaC gradients and the PDE 2 peak is
obtained for the assay. The PM\Ls for the PDE 4 determ nation are isolated
by a subsequent dextran sedinentation, followed by a gradient
centrifugation with Ficoll-Paque. After the cells have been washed twi ce,
the efytdeoples, [still cont@biution & &UEded within |6 minutes at 4C by the
addition of 10 ml of hypot onil€;plhele/I]155 nM of NHAC , 10 nmM of NaHCOB,
0.1 myrof—EDTA, H= 7-74). The PVNLs, which are stijll intact, are washed
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chlorifde, the inhilbitors in various concentrations, Ithe correspondi ng
enzyme prephtation as well as thBOPfrther conponentls necessary for
determining the 1 ndividual 1soenzynes (see below). {The reaction is started
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concentrati pn of 0.008
18 0.031
22 0.002
23 0.001
24 0.003
25 0.004
26 0.021
27 0.002
28 0.003
32 0.113

37 0.987




DMSO. After the reaction is started by the addition of substrate, sanples
are incubated for 30 mnutes at 37C. The reaction is stopped by heating
the test tubes for 2 mnutes at 110C. The sanples remain for a further 10
mnutes in ice. The addition of 30 (err)L of 5° 2 7 APR 2005 - Z2DAPR 2005
nucl eotidase (1 ng/nm., froma p0|sonous snake suspension from Crotal us
adanmanteus) is followed by a 10-m nut’ds i ncubation at 37C. The sanples are
stopped on ice, in each case 400 pL of a m xture of Dowex, water and
ethanol (1 + 1 + 1) is added, m xed well and incubated once again for 15
m nutes on ice. The reaction vessels are centrifuged for 20 mnutes at
3000 x g. Aliquots of the supernatant (200 uL) are transferred directly to
sci ntlllatlon vessels After t he addltlon of 3 nL of scintillator, the

: 31 Oy aiplea Slgaire 15 of NasabPolVpanP i s used as substrate
for the deternlnatlon of the PDE 4, 3 and 2 act|V|ty and [3H -cGW is used
as substrate for the determnation of the PDE 5 activity. The enzyne
activities, which are nonspecific in each case, are determned in the
presence of 100 uMof Rolipramfor the determ nation of PDE 4 and in the
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phosphodi est erase 4. The sel ecti vi ty towards the PDE types 2, 3 and 5
anounts to a factor of 100 to 10,000. By way of exanple, the results of the
inhibition of the PDE 4 are summari zed in the following Table for selected

exanples: Z 7 APR 2005
The tissue is washed with RPMI 1640 and subsequently digested with protease (2.0

mg/mL), collagenase (1.5 mg/mL), hyaluromdase (0.75 mg/ml), and DNAse (0.05
mg/mL) for two hours at 37°C (1 g of tissue and 4 mL of RPMI 1640 with enzymes).
The cells obtained, a mixture of epithelial cells, monocytes, macrophages, lymphocytes,
fibroblasts and granulocytes, are filtered and washed by being centrifuged repeatedly in
culture solution and sensitized passively by the addition of human IgE and the cell
suspension is brought to a concentration of 2 million cells/mL in RPMI 1640
(supplemented by antibiotics, 10% fetal calf serum, 2 mM of glutamine and 25 mM of
Hepes). This suspension is distributed on six-well cell culture plates (1 ml/well). The
cells are pre-incubated for 30 minutes with the test substances in different final
concentrations and subsequently stimulated to release TNFa by the addition of anti-IgE
(7.2 yg/mL). The maximum release into the culture medium takes place after about 18
hours. During this period, the cells are incubated at 37°C and 5% carbon dioxide. The
culture medium (supernatant) is recovered by centrifuging (five minutes at 4000 rpm) and
kept at -70°C until the cytokin is determined. The TNF¢ in the supernatant is detenmuned
with so-called sandwich ELISAs (basic material Pharmingen), with which cytokin

concentrations ranging from 30 to 1000 pg/mL can be determined.



30 Exanpl el nhibition of PDE 4 1C50 [pnole/L] 10.710 21.400 12

140. 004 150. 031 160.002 170. 008 180. 831 220]. 002 230. 001 240. 083022018821058
260. 021 270.002 280.003 320.113 370.987 2 7 APR 2005 -31 | nhi bistji gq t he
Rel ease of TN-Fa from Cells of Nasal Polyps The experinental ar riange@r@nt
corresponds essentially to the nmethod_described by Canpbell, AM and J
Bousquet (Anti-allergic activity of H3Zbl ockers, Int. Arch. AI | er gy .

| munol ., 1993, 101, 308 - 310). Nasal polyps formth ' '
(material from ) POTYP e starting materi al

Cells, not stimulated with anti IgE, hardly produce any TNFa; on the other hand,
stimulated cells secrete large amounts of TNFa, which can be reduced, for example, by
PDE 4 inhibitors as a function of the dose. From the percentage inhibition (TNFo release
by the cells, stimulated with anti Igk = 100%) of the substances tested at different

concentrations, the IC,, {concentration at 50% inhibition) is calculated.

For the inventive compounds, IC;, values ranging from 107 to 107 M are determined.

By way of example, the results of the inhibition of the release of TNFa is summarized for

selected examples in the following Table:

Example Inhibition of TNFa Release
Concentration Inhibition [%]

14 0.3 umole/L 92

16 1.0 ymole/L 20

17 1.0 pmole/L 91

27 1.0 pmole/L a1

Inhibition of the Late Phase Eosinophilia 48 Hours After Inhalative Ovalbumin Challenge

Usine Actively Sensitized Brown Norway Rats

The inhibition of pulmonary eosinophilia infiltration by the inventive substances is tested

on male Brown Norway Rats (200 - 250 g), which had been actively sensitized against



patients, who had been subjected to a surgical treatnent). The tissue is
washed with RPM 1640 and subsequently digested with protease (2.0 ng/nL),
col l agenase (1.5 ng/nL), hyal uroni dase (0.75 ng/mnm.), and DNAse (0.05

mg/m.) for two hours at 37C (1 g of tissue and 4 nL of RPM 164Q APRtAN
enzynes). The cells obtained, a mxture of epithelial cells, nonocytes,
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different concentrations, the 1C50 (concentration at 50%inhibition) is
cal cul ated. For the inventive conpounds, |C50 values ranging from10-' to
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granulocytes into the lungs of the animals. At this time, the animals are anesthetized with
an excess of ethyl urethane (1.5 g/kg of body weight i.p.) and a bronchoalveolar lavage
(BAL) with 3 x 4 mL of Hank’s balance solution is carried out. The total cell count and
the number of eosinophilic granulocytes of the pooled BAL liquid are subsequently
determined with an automatic cell differentiation instrument (Bayer Diagnostics Technicon

HIE). TFor each animal, the eosinophiles (EOS) in the BAL are calculated in
millions/animal: EQS/ul x BAL recovery (mL) = EOS/animal.

For each test, 2 control groups were run (nebulization with physiological salt solution and

nebulization with OVA solution).

The percentage inhibition of the eosinophilia of the experimental group, treated with

substance, was calculated according to the following formula:
{({OVAC - SC) ~ (OVAD - 8C)) / (OVAC - SC)} x 100% = % inhibition

(SC = vehicle-treated contro! group challenged with 0.9% salt solution; OVAC = vehicle-



sel ected exanples in the follow ng Table: Exanplelnhibition of TN Fa

Rel ease Concentrationlnhibition [% 140.3 pnole/L92 161.0 pnole/L90 171.0
prol e/ L91 271.0 pnol e/ L91 Inhibition of the Late Phase Eosi nop’piAFR %48
Hours After Inhalative Oval bunin Challenge Using Actively Sehsitized Brown
Norway Rats The inhibition of pulnonary eosinophilia infiltration by the

i nventive substances is tested on mab®-Brown Norway Rats (200 - 250 g),
whi ch had been actively sensitized against Z 7 APR 2005 33- oval punin

(OVA) . 1 dh&l reahioMer@ips ehdldnceddvidy 1$6bouttamsousispeseet i @HSLLF #UBHEENsi on
of 10 pg OVA together wth 20 nég o% q/l um I:’1??u31m.h Lgsr ﬁ(sjicgrﬁ as adjuvant in 0.5
nL of trediedexpesgadid! sayn chylenerb e QYRR EEYE ™Y, 14 and 21. In
addition, the animals at the sane tinme received Bordetella pertussis
vaccine dilution injected 0.25 nL i.p. per animal. On the 28th day of the
experinment, the aninmals are placed individually in open | L Plexiglas
boxes, which are connected to a head-nose exposure device. The ani nzlg; are
exposedg, t I - 006 OV, i sS4 Sipe B & i abdepgeahgleak | gyoed) .
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al l er ggntc aun%nge, there is a massive mgration of eosinophilic

granul 8EYte8 i to the lungs of the animals. At this time, the animals are
anesthetized with an excess of ethyl urethane (1.5 g/ kg of body wei ght
i.p.) and a bronchoal veol ar | avage

The inventive compounds inhibit the late phase eosinophilia after i.p. application of 10

mg/kg by 30% to 100% and, after oral application of 30 mg/kg, by 30% to 75%.

The inventive compounds accordingly are particularly suitable for producing drugs for the

treatment of diseases, which are associated with the action of eosinophiles.

By way of example, the results of the inhibition of the eosinophilia for selected examples

are summarized in the following Table:

Example Inhibition of Eosinephilia
Dose/Application Inhibition [%]
14 10 mg/kg 1.p. 62
10 mg/kg p.o. 59
16 10 mg/kg 1.p. 100
10 mg/kg p.o. 70
17 10 mg/kg 1.p. 75
10 mg/kg p.o. 32
27 10 mg/kg 1.p. 50
10 mg/kg p.o. 70




(BAL) with 3 x 4 nL of Hank's bal ance solution is carried out. The total
cell count and the nunber of eosinophilic granul ocytes of the pool ed BAL
liquid are subsequently determined with an automatic cell diffAPRr#giti ation
instrunment (Bayer Diagnostics Technicon HE). For each aninmal, the

eosi nophiles (EOCS) in the BAL are calculated in mllions/animal: EQS//.rl
X BAL recovery (nL) = EQOS/ani mal. For 3éach test, 2 control groups were run
(nebulization with physiological salt solution aTnd ebul i zat i with OVA
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experinmental group, treated with substance, was cal cul ated according to
the followwing fornmula: {((OVAC - SC) - (OVAD - SC)) / (OVAC - SO} x 100% =
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Six hours after the LPS provocation, there is a maximum, massive migration of neutrophil
granulocytes into the lungs of the animals. At this time, the animals are anesthetized with
an excess of ethy! urethane (1.5 g/kg of body weight i.p.) and a bronchoalveolar lavage
(BAL) with 3 x 4 mL of Hank’s balance solution is carried out. The total cell count and
the number of neutrophil granulocytes of the pooled BAL liquid are subsequently
determined with an automatic cell differentiation instrument (Bayer Diagnostics Technicon
HIE). For each animal, the neutrophiles (NEUTRO) in the BAL are calculated in
millions/animal: NEUTRO/ut x BAL recovery (mL) = NEUTRO/animal.

For each test, 2 control groups were also run (mebulization with 0.1% hydroxylamine

solution in PBS and nebulization with 100 g LPS/mL of 0.1% hydroxylamine solution in
PBS).

The percentage inhibition of the neutrophilia of the experimental group, treated with

substance, was calculated according to the foliowing formula:
{((LPSC - SC) — (LPSD - SC)) / (LPSC - SC)} x 100% = % inhibition

SC = vehicle-treated control group challenged with 0.1% hydroxylamine solution; LPSC =

vehicle-treated control group challenged with LPS (100 pg/mL 0.1% hydroxylamine




1410 ng/ kg i.p.62 10 ng/ kg p.o.59 1610 ng/ kg i.p. 100 10 ng/ kg p.o.70 1710
nmg/ kg i.p.75 10 ng/ kg p.o0.32 2710 ng/ kg i.p.50 10 nmg/ kg p.o.70 Z 7 APR 2005
- 35 Inhibition of the Lipopolysaccharide (LPS)-Induced Lung N?zt‘rg %lfhl ia
in Lewis Rats The inhibition of pulnonary neutrophil infiltratio 8 e
inventive substances is tested on nale Lewis Rats (250 - 350 g). On the
day of the experinents, the aninals aP@'pIaced individually in open | L
Pl exi gl as boxes, which are connected to a head-nose eéposuréﬁ gﬁ)ﬁ o2 The
ani mal solatien)eXRsEee substncetieaisdlexperimentalnsigp ydalenest i LEShEYHAk 100
LPS/ mL of 0. 1%. hydr oxx am ne solution) in PBS (LPS provocation). The
LPS/ hy @GR ywdraxsamins SQBRORS nebul i zed by a nebulizer (Bird M cronebul i zer,
Pal m Springs CA, USA), which is operated with conpressed air (0.2 MPa).
The exposure tine is 40 mnutes, nornmal controls being nebulized also for
40 mnutes with an aerosol of 0.1% hydroxyl am ne solution in PBS. Six
hours after the LPS provocation, there is a maxi nrum nassive mgration of
neut r opfel rest WS Yk € SppiMdooralte ab ungspension fie 144 pelysthymetahyeol ti0Reandt he
animal s are anesthetized with an excess g\; eth I§Jret hane (1.,beg/ klgtr f
body wei. gt S-hyproxyethsllcalllosn dio &9 diuEy Dripia Jae )i(P APTOXRCEHCTS - TS
Hank's bal ance solutiop i,s car.r,.e ol Dhrmanst theh@st
nunber %P“ﬁ?eﬂﬂer%??ﬁ?qt “@E“amﬁ Sglg}flgsﬁo?&%dg;[{;%jlg‘dﬁ{éaAEﬁJlﬂicagi@fg are subsequently
determped. WM.t h an automatic cell differentiation instrument (Bayer
D agnostics Technicon HE). For each aninmal, the neutrophiles (NEUTRO in
the BAL are calculated in

The inventive compounds inhibit the neutrophilia after oral application of 1 mg/kg by 40%
to 90% and accordingly are particularly suitable for producing drugs for the treatment of

diseases, which are associated with the action of neutrophiles.

By way of example, the results of the irhibition of the neutrophilia for selected examples

are summarized in the following Table:

Example Inhibition of Eosinophilia
Dose/Application Inkibition [%]
14 1 mg/kg p.o. 80
22 1 mg/kg p.o. 64
27 1 mg/kg p.o. 52




mllions/animal: NEUTRO /al x BAL recovery (nL) = NEUTRO ani mal. For each
test, 2 control groups were also run (nebulization with 0.1% hydroxyl am ne
solution in PBS and nebulization with 100 pg LPS/ nL of 0.1% hydrqudpgr’?' fre
solution in PBS). The percentage inhibition of the neutrophilia“of h(g,l
experinmental group, treated with substance, was cal cul ated according to
the follow ng formula: {((LPSC - SC) =3{LPSD - SC)) / (LPSC - SC)} x 100% =
% i nhibition SC = vehicle-treated control group challenged with 0.1%

hydr oxyl am ne sol ution; LPSC = vehicle-treated control group chall enged
with LPS (100 /!g/nm 0.1% hydroxylam ne Z 7 APR 2005 36 solution); LPSD =
subst ance-treated experinental group challenged with LPS (100g/ M. 0.1%
hydr oxyl am ne sol ution) The test substances are applied orally as a
suspension in 10% pol yet hyl ene gl ycol 300 and 0.5% 5-hydroxyet hyl cel | ul ose
for two hours before the LPS provocation. The control groups are treated
with the vehicle in accordance with the application formof the test

subst anceq  The7i aySindblss ePtAOyederal fibirbuta 1he neutrophilia after oral
application of 1 ng/kg by 40% to 90% and accordingly are particularly
suitable for producing drugs for the,treatnment of diseases, which are
associated with the action of neytrgphiles. By way of exanple, the results
of the inhibition of the neut roBFri"I’{a for selected exanples are sumarized
in the foll owi ng Tabl e: Exanpl el nhi %G pn of Eosi nophilia Dose/ Application
I nhibition 1% 141 ng/ kg p. o. ng/ kg p.o. 64 271 ng/ kg p.o. 52

3

in which

ncanbe 1 or 2 and

R! represents
a -C, to -C,, linear or branched alkyl, unsubstituted or substituted one
or more times with -OH, -SH, -NH,, -NHC, to -NHC, alkyl, -N{(C, to Ce¢-
alkyl),, -NHC; to -NHC,, aryl, -N{Cs to C,saryl,, -N(C, to C4 alkyl)(Cy
to C,, aryl), -NO,, -CN, -F, -Cl, -Br, -1, -0-C, to -0O-C, alkyl, -O-C4to -O-
! C,, aryl, -S-C, to -S-Cg alkyl, -S-C¢ to -S-C,, aryl, -S0O;H, -50.C, to -
SO,C, alkyl, -S0,C¢ to -SO,C,, aryl, -0S0,C, to -050,C, alkyl,
-0S0,C, to -0S0,C,, aryl, -COOH, -{COIC, to -(CO)Cs alkyl, with
mono-, bi- or tricyclic, saturated or monounsaturated or multi-
unsaturated carbocyclic compounds with 3 to 14 ring elements, with
monao-, bi-or tricyclic saturated or monounsaturated or mulkti-
unsaturated heterocyclic groups with 5 to 15 ring elements and 1 to 6
hetero atoms, which preferably are N, O and S,
the Cg to C,, aryl groups and the carbocyclic and heterocyclic
substituents, in turn, may be unsubstituted or monosubstituted or

multi-substituted with R®,




Z 7 APR 2005 -37 1 . 7-Azaindoles of the general formula 1 in which n can
be 1 or 2 and Rl represents a -C, to -Cl10 linear or branched aI

R

unsubstituted or substituted one or mye times with -OH, ‘?K]LéP 2ﬂRIHCl
to -NHC6 al kyl, -N(Cl1 to Ca alkyl)2, -NHC6 to -NHC14 aryI -N(CGto C14
aryl)2, -N(Cl to C. alkyl)(C6 to Cl4 aryl), -NO2, -CN, -F, -ad, -Br, -1,

-0-C to -0-C6 aI ky %l or Inliti-U8satBréiedal lindar of5- 06 to
-S-C14 aryl, - bNS(?gﬁ%s\f] @Eﬂ% ky ,Ot SOZC|6Uto -S02C14 aryl,
- 502C1 to - OEEQ%Q@HaB thsubsﬁG@d:@r mn@smmeammuhmnww@b 1o

-(COC5 alkyl, wt mono-, bi- or tricyclic, t e nsat ur at ed
or nulti- unsaﬁ)ur &had-NHebd¥y 6 ite (E\B‘r’r%e)@ mﬁ“fﬁi ta(éﬁ%hypi‘ ng e éﬁgnts

with nono-, cy, sat ur ROULR Aoed, QaryULRIO,, -
unsaturated h :&{)e%‘fl ﬁ{g(;sot?pg % 5 to ?@ r ng@me dments and 1 to 6

hetero atons, whyich pref.gfal) yoa,eoNO-T aalklylS -Ot g te6-Q-6€.Caylar§tCgidups
and the carbocycflc and heterocyclic substit

t
unsubstit ut ed o8-CpalbylbStTi ta e Cox af\f’ruﬁ@ﬂ'@u%ﬁiqslﬁoeg%ﬁﬁkﬁlﬂl §@ %TDR 1095
38 -C2 to C o al ti Wb abed,d, |, aegdr - or
br anched, unsuﬁ%té((ggﬁ’e(frgf %&ﬁgjgé?ﬁ%&e dmlrru(?gp-sgébstltut edhwﬁ&?h -
OH -SH, -NH2, ¢ 1@ ONHGE AL BYE, ald( GhithanGaosl by by ZricyqiacsateatediHC1 4

Ayt oMo toor moellwroyulr?s%tur-alll((ag%)rtn?ultcl:Gunaslaigcula)tgg%arbocycﬁlc cc}/m}muny%lth
3 to 14 ring elements, with mono-, bi-or tricyclic saturated or
monounsaturated or multi-unsaturated heterocyclic groups with 510 15
ring elements and 1 to & hetero atoms, which preferably are N, O and
S,
the C; to C,, being aryl groups and the carbocyclic and heterocyclic
substituents, in turn, may be unsubstituted or monosubstituted or

multi-substituted with R?,

R? and R® may be the same or different, only one of the two
representing hydrogen and furthermore, R? and R® can represent

-.C, - C, alky!,

unsubstituted or monosubstituted or multi-substituted with -OH,-SH, -
NH,, -NHC, to -NHC; alkyl, -N(C, 10 Ce-alkyl),, -NO,, -CN, -F, -CI, -Br-, -
i, -0-C, to -O-Cg4 alkyl, -S-C, to -S-C¢ alkyl, -phenyl, -pyridyl

-phenyl,
unsubstituted or monosubstituted or multi-substituted with -OH, -SH, -
NH,, -NHC, to -NHC; alkyl, -N(C, to Cgalkyl);, -NO,, -CN, -COOH, -
C00C, to -COOC;, alkyl, -F, -Cl, -Br-, -0-C, to -0-C; alkyl, -5-C, to -5-
C, alkyl,

-pyndyl,




cN, -F, -d, -Br, -1, -0-C, to -0-C6 alkyl, -OC6 to -0-C14 aryl, -S-Cl to
-S-C6 alkyl, -S-C6 to -S-Cl4 aryl, -SO3H, -502Cl to -502C6 al kyl, -S02C6
to -502C14 aryl, -0S02Cl1 to -(0S02C6 _eglglixjd -0s02C6 to - (0OS02C747 ARPR 2009
O00H, -(COCl to -(COC5 alkyl, with nono-, bi- or tricyclic, saturated or
nonounsat urated or multi-unsaturated carbocyclic conpounds with 3 to 14
ring elements, with pono-, bi-or {rj.c i L nmmg%:bﬂtated or
mul ti - unsat ura@%@%f‘é’?%?kﬂogoépéﬁg%xgmhtofﬁnﬁéﬁﬂ)g%%ﬁlrjﬁgwgﬁenent s and 1 to
6 hetero ato”sco"éﬂi-l,cft@f):%f gpablooey gikM, -C1 aud-, -8-Ct he -QrC4 al_k®L4er€hh@ aryl
groups and the~carbocycli¢ and heterocyclic substituents, in turn, may be
unsubstituted @-Oyoglubstituted or nulti-substituted with R4, R2 and R3
may be the sane or different, only one of the two representing hydrogen
and furthernore, R2 and R3 can represent -Cl - C alkyl, unsubstituted or
nmonosubsti t ut egs%gelmr?l}zti -substituted with -OH -SH, - NH2, -NHCl1 to - NHC6

al kyl, -N(C1 to al'kyl)2, -N®2, -CN, -F, -d, -Br-, -1, -0-C, to -0-Cs
al kyl, -S-C, to cH 6 al kyl, eophenydH, - pyri dyl hen»ﬁ, unsubsti t utigd or
nonosubst i tyt ed/0r 3nmul ti - subst tuh dwth-0OH -SH-N NH2, -NHC, to/-N

al kyl, -N(C , xCN, -000H, - 000C, -000C3 al kyl, - F,
-d, -Br- -0-C,>ﬂD-O-C3 _ -FeDto -s Nal ky/, Zpyridyl, - B8 (a)
- 2 '] APRYR005/unsubstituted nosubstituted Mrul ti-substitutgd with
- ®QH, -000C, to -000C8 alkyl, -C, #Br-}-0OCL to -0-C3 alkyl,
-S-C1 t0H3C CH, H,C H 3

—N S50, —N N-—CH,
__/

e
>

and R* represents

-H, -OH, -SH, -NH,, -NHC, to -NHC, alkyl, -N{C, to Cg alkyl),, -NHC;¢ to
-NHC,, aryl, -N{Cg 10 C,, aryl),, -N(C, 10 Cg alky!}(Cg to C,, aryl}, -
NHCOC, to -NHCOC, alkyl, -NO,, -CN, -COOH, -C0O0C, to -COOC,
alky!, -{CO)C, to -{CO)Cq alkyl, -(CS)C, to -(CS)Cg alkyl, -F, -Cl, -Br, -I, -
0-C, to -0-Cg alkyl, -0-C¢ 10 -0-Cy, aryl, -S-C, to -S-Cgalkyl, -S-C¢ 1o -
S-C,, aryl, -SOC, to -SOC; alkyl, -$0,C, to -S0,C; alkyl,

with the proviso that, if n = 1, R,, R;, Ry are not at the same time

R, = -C, to -C; alkyl,
R, = -H or -C, to -C; alkyl and
RB =




-S-C3 alkyl as well as ONCH3 0O CH3 O NH ™~ \ --</|00NONHNHC
H H3C CH3 H3C H 3 furthernore, the -NR2R3 group can represent to Eﬁe
-N'S -\ SO2 -NNCHand R4 representfg-H, -OH -SH -NH, N i NHCG
al kyl, -N(Cl1 to Cr, alkyi)2, -NHC6 to -NHC' aryl, -N(CGtoC aryl) 2,
-N(C1 to C. alkyl)(C6 to C14 aryl), - NHOOO1l to - NHCOC6 al kyl, -NO2, -CN,
-000H, -000C, to -000C6 alkyl, -(COClto -(COC6 al kyl, (CS)Cl to -(CS)C6
al kyl, -F, -d, -Br, -1, - 0- Cl to -0-C6 al kyl, -0-C6 to -0-Cl14 a{fﬂ) -S-C1
to -S C6 al kylin hq;gmq FS- GF4 angependOny t € - S(ECG%& k9|kv! sp2E1bo

- S02C6 al kyl, i W The proviso that, if n = e h
same tine R R ori@s ube tiH@e dad rkpp I ti- pggbsxttultp%wltrtﬁl 0@6%6 Itgyl Eand?% N R
RORNRS 393%% él;’l%ch oaﬁkyloxy -C, to Cg4 cycloalkylC, 10 Cg alkoxy, -C, to -Cg
alkynyl, -C5 10 -Cq cycloalkyl, -C5t0 -Cq cycloalkylC, to Cy aikyl, -C; to
-Cg alkylthio, -C; to -C, cycloalkylthio, -C; 10 -C¢ cycloalkylC, to Cg
alkylthio, -C, to -Cg alkoxy, hydroxy-, halogen-, nitro-, -CF5, -C,Fs. -
OCF,, -SCF;, -SO,CFs3, -S0O,F, formyl-, C, to Cs alkanoyl, cyesno-,
possibly substituted phenyl- or thienyl-, -NR''3, -CONR'’,, -COOR"”
or
R + R’ together are a 5-membered carbocycle or heterocycle,
and
R'" = -H or -C, 10 -Cg¢ alkyl.

2. Physiologically tolerated salts of the compounds of formula 1 of claim 1,
wherein the bases are neutralized with inorganic or organic acids or the acids are

neutralized with inorganic or organic bases or tertiary amines are quatertuzed to quatermnary

ammonium salts.




in which R R are independently -C, to -C6 al kyl, possibly

nonosubstituted or nmulti-substituted with hal ogen, -C2 to -C5 al kenyl, - C
to -C6 cycl oal kyl oxy, -C3 to C. cycloalkylC, to C6 al koxy, -C2 to -C5

al kynyl, -C3 to -C6 cycloalkyl, -C3 to -C5 cycloalkylC, to C. alfkyeR, 0BC, to
-C6 alkylthio, -C3 to -C6 cycloalkylthio, -C3 to -C6 cycloalkylC, to C6
alkylthio, -C, to -C6 al koxy, hydroxy) - hal ogen-, nitro-, -CF3, -C2F5, -
OCF3, -SCF3, -SMCF3, -S2F, fornyl-, C2 to C. al kanoyl, cyano-, possibly
substituted phenyl- or thienyl-, -NR'2, -CONR'2, -000R" or R + R together

are a 5-nenbered, carpocycle or heter C or 3 whithOhn 2Gymitri 6
al kyl . 2. Physi oP'og{rB%I RS gfefgng'gl tisedgfdtgﬁgs (|:?o?rrpounds1 of af%rrml a | of

claim 1o WBEEIN S BR\E AL Fofe Wi ralthe éstnwot DL noixgans or.on e gasd ef aci ds
or the"acids are neutralized with inorgani¢c or organic bases or tertiary
ani nessaegl quateemiczedbdroatquat be iasiereeimm [Salts. Z 7 APR 2005 -40 3.
The conpounds of fornmula | of clains 1 or 2 with an asymetric carbon atom
inthe Dform the L formor in the formof DL mxtures or, in the case of
several asymmetric carbon atons, the diastereoisoneric forns. 4. The
conpound of forrmula | of any one of claims 1 to 3 with n =1, selected
fromthe foll ow ng conpounds:

N- (4- pyr i dyl met hyl') = 1- cycl | et hyl - 7r azai 3 i ackd an d
N (3, 57 ai chl or opr | ahnebmag iy BYIEBBUY i o0 e P e R e

ani ge sé\‘éétg’d Bofl &R BUeRW Hrinsdyl ) - 1- hexyl - 7- azai ndol e- 3- carboxylic acid
am de

N-(4-pyridy1methyl)-1—cyclopropylmethyl-?-azaindole-3—carboxylic acid
amide
N—(3,S-dichloropyridine-4-yl)—1-isobutyl-’?-azaindole-B—carboxylic acid anude
N-(3,5-dichloropyridine-4-y1)-1 -hexyl-7-azaindole-3-carboxylic acid amide
N—(3,5—dich10ropyridine—4-yl)-1—cyclopropylmethyl—?-azaindole—B—carboxylic acid amide
N-(4-pyridylmethyl)—1-(4-ﬂuorobenzyl)-7~azaindo]e—B-carboxylic acid amide
N—(3,5-dichloropyridine—4-yl)-1-(4-quorobenzyl)-7—azaindole—3—carboxylic acid amide
N-(3,5—dichloropyridine-4-yl)—1-(4-methoxybenzyl)-7—azaindole—3—carboxylic acid amide
N-(4-pyridylmethy1)—1—(4—chlorobenzy1)—7—azaindole—3-carboxylic acid amide
1-(4—ﬂuorobenzyl)—?-azaindole—3-carboxy1ic acid morpholide

N-(2,6~dichlorophenyl)-1-(2-methylpropene-3-yl)-?-azaindole-3—carboxylic acid amide and

N-(S,S-dichloropyridine-f'r—y])-1-(4-pyridyimethyl)-7—azaindole-3-carboxylic acid amide.



N- (3, 5-di chl oropyri di ne-4-yl)-1-cycl opropyl net hyl - 7- azai ndol e- 3- car boxyl i c
acid amde N-(4-pyridylnethyl)-21-(4-fluorobenzyl)-7-azai ndol e-3-carboxylic
acid am de

N- (3, 5-di chl or opyri di ne-4-yl)-1-(4-fl uorobenzyl)-7-azai ndol e- 3-IcARopgy! i c
acid am de
N-(3,5-dich|oropyridine-4-y|)-1-(4-nﬁ9h6xybenzyl)-7-azaindole-3-carboxylic
acid amde N (4-pyridylnmethyl)-I-(4-chlorobenzyl)-7-azaindol e-3-carboxylic
acid am de 1-(4-fluorobenzyl)-7-azaindol e-3-carboxylic acid norpholide

N- (2, 6-di chl orophenyl ) -1-(2-met hyl propene- 3-yl)-7-azai ndol e- 3- car boxylic
acid am de and 5. The compound of formula I of any one of claims 1 to 3 with n =72,

N- (3, 5-dich| gropyridjne-4-yl)-1-(4-pyridyl nethyl)-7-azai ndol e-3-carboxylic
aci d a?ﬁq‘?:fé‘?‘l gompﬁlpdg%‘ﬁ@g-% pOL’Sl.gjs'The conpound of formula |I of any one of
claims 1 to 3 with n =2, selected fromthe foll ow ng conpounds:

N- (3, 5-di chl oropyri di ne-4-yl)-(1-(3-nethoxybenzyl)-7-azai ndol e-3-yl) -

gl yoxylic acid am de

N-(4-pyridyl)-(1-(4-fluorobenzyl)-7-azaindol e-3-yl)-glyoxylic. acid am de
hydr ochl ori de N-(3,5-dichloropyridine-4-yl}-(1-(3-methoxybenzyl)-7-azaindole-3-yl)-
N-(3,5-dich|oropyrid|ne-4-y|f-(1-(4-f|uorobenzyl)-?-azaindoIe-3-yI)-egoxyI
ic acid am'ﬁeai amide

N- ( 4- pyPREYHS 20944 % i or obenzyl ) - 7- azai ndol e- 3-yl ) - gl yoxyl i ¢ aci d ami de
hydr och| ori de : ol L : -

N- (3, SNICRIEHah G tfthreohey))- (22 dU R SRS 294 SPUM BT PrS - gl yoxy!
ic acid am de ' .. .

N- ( 3, 5NH( G hidemhbpypyddine 44y ( )-(4-fupwbgaphokyaandsleP- A el red AT - g1 yoxy
lic acid am de

N- (2, 6:0{Lhiedsaphe@tilofdbetdylpitanblelssy )-clyaytc ndl amge yiyyiraghlpsidgl i ¢ aci d
am de N-(4-carboxyphenyl)-(1-(4-fluorobenzyl)-7-azai ndol e-3-yl)-glyoxylic
acid aﬁ%gﬁs-dichlorop ridine-4-y1)-(1-(4-chlorobenzyl)-7-azaindole-3-yl)-glyoxylic acid amide _

N- (4- et hoxycar bony phenyl%-él-(4-f|uorobenzyl)-?-azalndoIe-3-yI)-egoxyI|c

N (3, 4 RIS RPS SoR T oan ey T s o sy S

N (3, 5GP RenReC Ao PReRa b eRTIRNT I ) Eo8 s IS 11 ) - g1 yony!
:\f( g?%ga?ghfrgpnwﬁnm%é(ﬂ—%oyot(@le)ﬂwaimés&%%ﬁ%;alywliafaidn%ﬁds- 3-yl)-gl yoxy
H ESZE:'%("'Z’EI‘%EWM’@IM*‘@“” Y4 (ot Shemyl)-Gxazbiedele 3-yi-sdvenyhid gl anide) - gl yoxy

N- (3, 5¢li £ Bl Prempiishieasn 41 k) muctokenelgnr epitldart iiyh)-gly@adicndal amBleyl ) - gl yoxy

lic acid am de
N-(3,5—dichioropyridine-4-yl)—(1-(4—methylbenzyl)-7—azaindole—3-yl)‘glyoxylic acid amide
N—(3,5—dichloropyridine-4-yl)-(1-(4—hydroxybeuzyl)-7-azaindoIc-3-yl)-g1yoxylic acid amide
N-(3,5-dichloropyridine-4-yl)-(1-(3—hydroxybenzyi)—7-azaindole-3-yl)-glyoxylic acid amide
N-(3,5-dichloropyridine-4-y1)-(1-cyclopropylmethyl-7-azaindole-3 -yD)-glyoxylic acid amide
N-(3,5-dichloropyridine—ét—yl)-(1—hexyl—?-azaindolc-B-yl)—glyoxylic acid amide
N-(3,5-dichloropyridine-4-y1)-(1 -isobutyl-7-azaindole-3-yl)-glyoxylic acid amide
N-(3,5—dicl1loropyridine-4—y1)-(1—(2~methylpropene—3-y1)~7—azaindole-B-yl)-glyoxylic acid
amide

N—(3,S-dichloropyridine—4—yl)—(1—(2-methoxyethyl)—?-azaindole-B-yl)-glyoxylic acld anude



N- (3, 5-di chl oropyri di ne-4-yl)-(1-hexyl -7-azai ndol e-3-yl)-glyoxylic acid

am de

N- (3, 5-di chl oropyri di ne-4-yl)-(1-isobutyl -7-azai ndol e-3-yl)-qgl yOXﬁ| ic acid
ani de 27 APR 2005

N- (3, 5-di chl oropyri di ne-4-yl)-(1-(2-mgthyl propene-3-yl)-7-azai ndol e-3-yl)-g
| yoxylic acid am de -

N (3, 5-di.chl gr ridine-4-yl) {1 /et.byl ) -1 Z--azal, = 3= s @iy Oxyl
ic aci ﬁ-&%aﬁclgg%pmﬁngélg%ly_(;g %aﬁi%h?ﬁ{ewy?ta%ﬁhaolz By D%%/ﬁc Sed dm e

N (3, 5-di chl idine-4-yl)-(1-(1- ht hyl net hyl ).- 7- [ | e-3-yl)-qgl

vl (8, S Y mttine L iy R Y TR he 25 I S 91 Y O
N- (3, 5-di chl oropyri di ne-4-yl)-(1-(4-pyridyl methyl)-7-azaindol e-3-yl)- ?I yOoXxy
| i ¢ aciM-(asfi-dizhldtop3ridine-diydh( of Dpydimgtndisaxago)e-@¢iylg@thyl)-7-azaindole-3-yl)-

5-di net hyl i soxazol e- 4-yl met hyl ) - 7- azai ndol e-3-yl )- glyoxylic acid am de

N, N- bi %%@EQ@;@/%WI )-(21-(4-fluorobenzyl)-7-azai ndol e-3-yl)-glyoxylic
acid amide” (1-(4-fluorobenzyl)-7-azaindol e-3-yl)-glyoxylic acid norpholide

1- (4-fl yoy . 1)-7 i -3 | i i L de

Es, (s di%ﬁgggﬁs%z }O%H%‘P?'é’g; Qg%*l“-%(ci’-eﬁi%rgb%g‘)ﬁ(]&z{‘l;’/qe%f%%?x HSPE%P. g1 yoxyl i ¢
id (4-nethyl pi id o _

ﬁfl( 6- E’rétl@T@)gégé’q%gggﬁ‘?}zg%@pkeﬁ“fyf)tﬁ)lV@B’é‘r‘iz”ﬂ% morpiPRdR dol e- 3-y1 ) - gl yoxyl i c
idand

ilil?l( 3, glei(gﬁwwblnmaEi)+7—-&:33:16[}316’(-1—-Y()481W>U>diﬁo‘-x‘§i§h@S)di%fa@éqfﬁ%h@ﬁ@)yI )-gl yoxylic

acid am de

N- (1, 3, @=(uLiBrblbeazyn acidaifatol-} 4 ()igly dx flicuridbenestiypipemzidendol e- 3-yl ) - gl yoxy
lic acid am de and

N-(1,2,4- i e dokdisd o) 3. i rdiel :erdBantlde- gl i
( ﬁéé&%ﬁmﬁghﬁsﬁ ?Pﬁ(h)(n(d ot GschlHerohenayle) s }r)gygwmie a@rd3anklde- gl yoxylic

acid am od of synthesizing conpoun of formula | of any one
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7-azai ndol e- 3-carboxylic_agid chl ori des d subs ent | y reaction. with
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formula 1 with n =1. 7. The synthesis of conpounds of fornmula |I by the
nmet hod afd cl ai m 6, wherein thionyl 2 7 APR 2005

N-(1,2,4-4H—triazole-3-y1)—(1-(4-ﬂuorobenzyl)—7-azaindole-3~y1)—g1yoxylic acid amide.

6. The method of synthesizing compounds of formula 1 of any one of claims 1 to 4 with
n = 1, wherein 7-azaindole-3-carboxylic acids are converted by means of acid chlorides
into the analogous 7-azaindole-3-carboxylic acid chlorides and subsequently, by reaction

with primary or secondary amines, converted to the inventive compounds of formula 1

with n = 1.

7. The synthesis of compounds of formula 1 by the method of claim 6, wherein thionyl



-43- chloride or oxalyl chloride is used as acid chloride for the synthesis
of the 7-azai ndol e-3- carboxylic acid chlorides. 8. The synthesis of
conpounds of formula I by the nmethod of claim®6 or 7, wherei gt & 2005

7- azai ndol e- 3-carboxylic acid chlorides are reacted with primary or
secondary amnes in the presence of a9 auxiliary base, preferably in the
presence of an excess of the amine Uséd as reactant, of a tertiary am ne,

such as, pyridine or, triethylamne, as .l as of i . [

pr ef er %llogjl‘d‘élq{a?"?a?ﬂftdhr’%ﬁed’ésusné aéla%% ?mﬁg}%ﬁ ?odetgl? 55‘.]&%%%?@%}12%3&21?01? Fa

synt hegh$o0f1iCHRUNARIef formula 1 of any one of claims | to 3 and 5 with
n = 2, whereln 7-azai ndoles are converted into the anal ogous
7-azai ndol e-3-yl - glyoxylic acid chlorides with oxalyl chloride and
subsequently into the conpounds of forrmula 1, with n = 2, by reaction with
primary or secondary am nes. 10. The synthesis of conmpounds of formula 1 by
the nmethod of claim9, wherein 7- azai ndol e-3-yl-glyoxylic acid chloride is
reacted with primary or secondary anmines in the presence of an auxiliary
base, preferably in the presence of an excess of the am ne used as the
react agt, TR spathedis bfrympoumB, ofsfsetuast pyriheimeehoar of clam iydrai whereastheel |

as of inorganic_ bases, preferably al kali hydroxi.des or alk%I' hydri des.
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therapeuti | srétratll) 96 QL M sendeObr bR GRERPSY Bel QMRS
nediciggip%F%%% ¥§Fgﬁﬁgﬁﬁgéigggﬁ¥é§¥aé¥sease§iE?%f whi ch the inhibi%ion of
TNFa i sisédek apesthihcalfl y tesefulamide®. sutheasupgridifie conpstiyésniof, Aorwell as | ofof
any one of clains | to 5 as therapeutic ti.ye .ingredients for the

pr epar amréwuéfbaﬁ%Peqf%rabl}'oﬁlh?dshf%PX&dﬁ%Of Al st o seases, for which

t he i nhibition of phosphodi esterase 4 is therapeutically useful. 13. Use of
the conmpounds of fornmula | of clains 1 to 5 as therapeutic active
ingredients for the preparation of drugs for the treatnment of diseases,
whi ch are associated with the

9. The method for the synthesis of compounds of formula 1 of any one of claims | to 3
and 5 with n = 2, wherein 7-azaindoles are converted into the analogous 7-azaindole-3-yl-
glyoxylic acid chlorides with oxalyl chloride and subsequently into the compounds of

formula 1, with n = 2, by reaction with primary or secondary amines.

10. The synthesis of compounds of formula 1 by the method of claim 9, wherein 7-
azaindole-3-yl-glyoxylic acid chloride is reacted with primary or secondary amines in the
presence of an auxiliary base, preferably in the presence of an excess of the amine used as
the reactant, of a tertiary amine, such as pyridine or triethylamine, as well as of inorganic

bases, preferably alkali hydroxides or alkali hydrndes.

11. The use of compounds of formula 1 of any one of claims 1 to 5 as therapeutic active



effect of eosinophiles. 14. Use of the conpounds of fornmula 1 of clains 1
to 5 as therapeutic active ingredients for the preparation of drugs for
the treatment of diseases, which are associated with the effpgiaAppRiN
neutrophiles. 15. Use of a conpound of any of clainms | to 5 as an active
substance for preparing a drug for t f treatnment or/and prevention of

di seases, for which inhibition of T is useful, especially inflanmtions
of the joints, arthritis,. . rheumatoid. arthritis, arthriticg. diseases,.
 heummEBTd SR Ay PRSP R TERE e Srigsb i ratment 8t fisreeSofR ¥ tnock,
gram mQQQRiEM%nS&P?' aim@r@)e%h%iy &¥RIrome, respiratory distress syndrone,
ast hma, chronic pul nonary di seasés, bone resorption diseases, transpl ant
rejection reactions, autoi nmune diseases, |upus erythenmatosus, nultiple
sclerosis, glonerulonephritis, uveitis, insulin Z7 APR 2005 - 45 dependent
di abetes nellitus, chronic denyelination, virus diseases, virus infections,
parasite infections, malaria, |eishmaniasis, infection-induced fever,

i nfection-induced nuscle pain, AIDS, cachexias, diseases which can be
treated by inhibiting phosphodiesterase 4, asthma, diseases, in the case
of whi¢h qesi NERIT dotndRuA¥s 8f Fhla | IfeRghinalofagiihmel, toak lasnigtrapedticnadtivs,
allergic conjunctivitis, atopic dermatitis, eczemas, allergic angijtis,
eosi nopigrédssritndorcthd preparaarmel swdicirdsirigsplern the teaigien] pf disegsss; p‘ﬁl“lc}“c
pneunoni a, . PLE s o] urticari |_cer ati,v litis, Crohn's disease,
prolif Fdﬁb&émgk¥ﬂgmﬁ5§%%%%%?&hiSf?ﬁg?gg&%gyéggg?s, chroni c obstructive

| ung di seases, diseases which can be treated by neuroprotection, senile
denentia, Al zheiner's disease, |oss of nmenory, Parkinson's disease,
depressions, strokes, intermttent claudication, prostate di seases, benign
prostatic hyperpl asia, pollakisuria, nocturia, incontinence, colics,
urolithic colics, nale or femal e sexual dysfunctions as well as

bronchodil ators, for inhibiting devel opnent of drug dependence as well as
for reqycimg bhgedemalRRaeet itfnuloh esfanims L6 5 Medhahpmiticdrtigs ingredieatsni ng

one or nore conpounds of any one of the clains 1 to 5 . :
for the preparation of drugs for the treatment of diseases, which are associated with the

effect of eosinophuiles.

14. Use of the compounds of formula 1 of claims I to 5 as therapeutic active ingredients

for the preparation of drugs for the treatment of diseases, which are associated with the

effect of neutrophiles.

15.  Use of a compound of any of claims 1 to 5 as an active substance for preparing a
drug for the treatment ot/and prevention of diseases, for which inhibition of TNFw 1s
useful, especially inflammations of the joints, arthritis, rheumatoid arthritis, arthnitic
diseases, rheumatoid spondylitis, osteoarthritis, osteoporosis, sepsis, septic shock, gram-
negative sepsis, toxic shock syndrome, respiratory distress syndrome, asthma, chronic
pulmonary diseases, bone resorption diseases, transplant rejection reactions, autoimmune

diseases, lupus erythematosus, multiple sclerosis, glomerulonephritts, uveitls, insulin-



in addition to conventional, physiologically tolerated carriers and/or
diluents or adjuvants. 17. The nethod for the preparation of a nedicinal
drug of claim 16, wherein one or nore conpounds of any one of 9@ﬂi lto
5, together with conventional pharnmaceutical carrier nateriagg dﬂ@r

di luents or other adjuvants, are procqﬁsed I nto pharmaceutical preparations
or/and brought into a therapeutically Usable form 18. The use of conpounds

f th or nul a_,.of f glaims 140 5 of oo
phar nadBarCERl ReRr dorbRe: O¥aRar @y ERl0, Yib8 BsBR% Vil ivierionh wi i

par ne al’one"or T'n caonbi

one anghhRlte Mfebtibr@ONRhRAL] OBisWinbfiagial ihREtidRiRutal Sfeadtd/ Pifedidntigftgedor
ot her adjuvants. Z 7 APR 2005 -46 19. Conpound of general fornula 1
accor dimmgscteo pmiyp, oddDSf chelieps] disedes wHildh ran1 be treated by inhibiting

y[ § ]3 ! g[p@bc ]:ofc)lie%%%%sladggn%étﬁ}r& )d_ige(a%és,( Ail_lftlhléloéaosge&z XJ]%lih?_eglegiopqggl %l_a:))’f_ a role,
bronchial asthma, allergic rhinitis, allergic conjunctivitis, atopic dermatitis, eczemas,
allergic angiitis, eosinophile-induced inflammations, eosinophilic fasciitis, eosinophilic
pneumonia, PIE syndrome, urticaria, ulcerative colitis, Crohn's disease, proliferative skin
diseases, psoriasis, keratosis, chronic obstructive lung diseases, diseases which can be
treated by neuroprotection, senile dementia, Alzheimer’s disease, loss of memory,
Parkinson’s disease, depressions, strokes, intermittent claudication, prostate diseases,
benign prostatic hyperplasia, pollakisuria, nocturia, incontinence, colics, urolithic colics,

male or female sexual dysfunctions as well as bronchodilators, for inhibiting development

of drug dependence as well as for reducing the development of tolerance.

16. Medicinal drugs, containing one or more compounds of any one of the claims 1 to 5

in addition to conventional, physiologically tolerated carriers and/or diluents or adjuvants.

17. The method for the preparation of a medicinal drug of claim 16, wherein one or more
compounds of any one of claims 1 to 5, together with conventional pharmaceutical carrier
materials and/or diluents or other adjuvants, are processed into pharmaceutical preparations

or/and brought into a therapeufically usable form.

18. The use of compounds of the general formula 1 of any one of claims 1 to 5 and/or of
pharmaceutical preparations of claims 16 or 17 alone or in combination with one another

or in combination with carrier materials and/or diluents or other adjuvants.
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19. Compound of general formula 1 according to any one of claims 1 to 3,
which is N-{3,5-dichloropyridine-4-yh-[{1-(4-flucrobenzyl}-7-azaindole-3-

vi}]-glyoxvlic acid amide.



