Novel hydroxyindoles, their use as inhibitors of phosphodi esterase 4, and
processes for preparing them Description 5 The invention relates to
substituted 4- or/and 7-hydroxyindoles, to processes for preparing them to
pharmaceuti cal preparations which conprise these conpounds and to the
pharmaceuti cal use of these 10 conpounds, which are inhibitors of
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Activation of cell membrane receptors by transmitters
leads to activation of the “second messenger” system.
Adenylate cyclase synthesizes the active cyclic AMP
20 [cAMP] or cyclic GMP [cGMP] from AMP and GMP,
respectively. The cyclic AMP and cyclic GMP give rise,
for example, to relaxation in smooth muscle cells or to
inhibition o0f mediator release or synthesis in
inflammatory cells. The "“second messengers” cAMP and
25 cGMP are broken down by the phosphodiesterases (PDEs).
To date, 11 families of PDE enzymes (PDE1-11) are
known, with these families differing from each other in
their substrate specificity (cAMP, cGMP or both) and
they are dependent on other substrates (e.g.
30 calmodulin). These isoenzymes possess different
functions in the body and are expressed to different
extents in the individual cell types (Beavo, JA,
Conti, M and Heaslip, RJ, Multiple cyclic nucleotide
phosphodiesterases, Mol. Pharmacol. 1994, 46: 399-405;
35 Hall, 1IP, Isoenzyme selective phosphodiesterase
inhibitors: potential c¢linical wuses, Br. J. «clin.
Pharmacol. 1993, 35: 1-7). Inhibiting the different PDE
isoenzyme types results in CcAMP and/or cGMP

accumulating in cells, a situation which can be used



i soenzynme types results in cAMP and/or cGW accunulating in cells, a
situation which can be used 2 therapeutically (Torphy, TJ, Livi, GP,
Chri stensen, SB, Novel phosphodi esterase Inhibitors for the Therapy of
Ast hma, Drug News and Perspectives 1993, $:-.203-214). 5 Type 4 is the
predom nant PDE isoenzyne in the cells (lynphocytes, mast cells,
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The important property of phosphodiesterase 4 inhibi-
tors is their ability to inhibit the release of tumour
necrosis factor a (TNFa) from inflammatory cells. TNFa
20 1is an important proinflammatory cytokine which exerts
an influence on a large number of biological processes.
TNFo is released, for example, from activated macro-
phages, activated T-lymphocytes, mast cells, basophils,
fibroblasts, endothelial cells and astrocytes in the
25 brain. It has a self-activating effect on neutrophils,
eosinophils, fibroblasts and endothelial cells,
resulting in a variety of tissue-destroying mediators
being released. In monocytes, macrophages and T
lymphocytes, TNFa brings about an increase in the
30 production of other proinflammatory cytokines, such as
GM-CSF (granulocyte-macrophage colony-stimulating
factor) or interleukin 8. As a result of its
inflammation-promoting and catabolic effect, TNFa plays
a central role in a large number of diseases, such as
35 inflammations of the airways, inflammations of the
joints, endotoxic shock, tissue rejections, AIDS and
many other immunological diseases. Inhibitors of
phosphodiesterase 4 are consequently also suitable for
treating these TNFa-associated diseases.



35 inflammations of the airways, inflammtions of the joints, endotoxic
shock, tissue rejections, AIDS and many other i mrunol ogi cal di seases.

I nhi bitors of phosphodi esterase 4 are consequently also suitable for
treati ng these TNFa-associ at ed di seases. 3 Chronic obstructive pul nonary
di seases, COPD, are w despread in the population and are al so of great

economi ¢ i NPOk4,3NGE .- Twﬁ%%{gggggéfggagﬁoﬂgg I &8RN gge fesp ;ppr 10- 15%

of all disease costs i coun ri es an rox. 25% o aI
deaths in theidsApegadbeiat tFhidutteduls tivins @alalseamor g0 RE oTeERDd: New

devel opnent s ardnihgiapeulrgo OpRRsd Uni tirggs, Drugpiews Perepsel. 11D .
431-437, 1998), although it is true that the patients are usually aged over

55 at 10 the FESROSSIRAE KYNARRLOD: EHr bAFsOke Brlorthiedse- C@ﬁﬁé in
}j/ol kskr an][<$1el fttl'ﬂéwdéi\f@ll@;fgd etbeﬁt@aits%r{ddﬁi_m&x kbEﬁ%cmAlﬂ 1811 l@le\&ltqim%' spread
i sease of multifactorjal or emw, - Lungenkr
di seases] 20¢8)t émﬁﬁfx“&§§% Jﬁ?&?%@%?e%?l %ESC?HEE éé@é%ﬁ 15 be the
third m)S]E fLe:q@@nt Ig@mseie@fewpatelmw t Bha tth&rdt@ﬁt(ﬁ:ﬂ ysp)@bstuﬁh&l@si ,hi cal
pi cture of chronic structive es
variety of cl Phii€alNe"n hreires: E?gﬁ Onﬂ% Chl e@’ ?ﬁgngB gt e
synptons of caswghimg: amlda'exphet @aatiieon,s aaimbahsoa.lbyogrgm.Bw*eeanﬁS at
| rreversipje ‘E%te”c%é‘tfo h %JcHng(Nol%C“d)“ g%%&g&p%n B0 ?}E{’&ﬁé" arly
€ y

affected).” The cause o Iseaseis’e I'c an requen
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15 be the third most frequent cause of death within the
next 20 years.

The clinical picture of chronic obstructive pulmonary
diseases (COPDs) encompasses a variety of clinical
20 pictures of chronic bronchitides, involving the
symptoms o©of coughing and expectoration, and also
progressive and irreversible deterioration in lung
function (expiration 1is particularly affected). The
cause of the disease 1is episodic and frequently
25 complicated by bacterial infections (Rennard, SI: COPD:
Overview of definitions, Epidemiology, and factors
influencing its development, Chest, 113 (4) Suppl.,
2358-241S, 1998). During the course of the disease,
pulmonary function declines steadily and the 1lung
30 becomes increasingly emphysematous and the difficulty
patients have in breathing becomes evident. This
disease markedly impairs the quality of 1life of
patients (shortness of breath, low exercise tolerance)
and significantly reduces their life expectancy. Apart
35 from environmental factors, the main risk factor is
smoking (Kummer, F: Asthma und COPD [Asthma and COPD]
Atemw.-Lungenkrkh. [Airway-lung diseases] 20(5), 299-
302, 1994; Rennard, SI: COPD: overview of definitions,

Epidemiology, and factors influencing its development,



patients have in breathing becones evident. This disease markedly inpairs
the quality of life of patients (shortness of breath, |ow exercise
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coul d be very qumiW skeg (BafdBSpmédts and therapeutic opportunities,
15 Drug News Perspect. 11(7), 431-437, 1998). Bacterial
infections, which have to be treated with antibiotics,
play an important role in the COPD episodes (Wilson, R:
The role of infection in COPD, Chest, 113(4) Suppl.
2425-248S, 1998; Grossman, RF: The value of antibiotics
20 and the outcomes of antibiotic therapy in exacerbations
of COPD, Chest, 113(4) Suppl., 249S5-255S, 1998). The
therapy of this disease 1is still unsatisfactory,
particularly in view of the steady decline in lung
function. Novel therapeutic approaches which are
25 directed against inflammation mediators, proteases or
adhesion molecules could be very promising (Barnes, PJ:
Chronic obstructive disease: new opportunities for drug
development, TiPS 10(19), 415-423, 1998).

30 Independently of the Dbacterial infections which
complicate the disease, a chronic inflammation, which
is dominated by neutrophilic granulocytes, can be found
in the bronchi. The mediators and enzymes which are
released by neutrophilic granulocytes are thought to be

35 responsible, inter alia, for the structural changes
which are observed in the airways (emphysema) .
Consequently, inhibiting the activity of the
neutrophilic granulocytes is a rational approach for

preventing or retarding the progress of the COPD



Chroni c obstructive di sease: new opportunities for drug devel opnent, TiPS
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non- speci fic Ibkritht bi 4gr pEAdeRi7AYI | heo8s.abPBEt4 imthilbitobot hartde
formation, gf i 0 e (g%g i gﬁgﬂﬁ[ocytes
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oxygen product ti .1 $gsge ty Adin
Drug I nvest. ﬂ%ﬁ;%gﬁgggpg 8%05ﬁe1§§9§£5%P32r?e§ gnpisﬁg%% i'nhi tors are
al r eady knownspﬁﬂﬁﬁﬁcar%D@rlﬁahﬂbytﬁantmaﬂ§QKﬂ Whakinees, lsolﬁbﬂ@nldhalogues
inhibit both the formation of oxygen radicals and the
15 ability of neutrophilic granulocytes to phagocytose
(Wenisch, C; Zedwitz-Liebenstein, K; Parschalk, B and
Graninger, W: Effect of pentoxifylline in vitro on
neutrophil reactive oxygen production and phagocytic
ability assessed by flow cytometry, Clin. Drug Invest.,
20 13(2): 99-104, 1997).

A variety of PDE 4 inhibitors are already known. These
are primarily =xanthine derivatives, rolipram analogues
or nitraquazone derivatives (review in: Karlsson, J-A,

25 Aldos, D, Phosphodiesterase 4 inhibitors for the
treatment of asthma, Exp. Opin. Ther. Patents 1997, 7:
989-1003). It has not thus far been possible to bring
any of these compounds into clinical use. It has come
to be realized that the known PDE 4 inhibitors also

30 possess a variety of side-effects, such as nausea and
vomiting, which it has not thus far been possible to
suppress adequately. It 1is therefore necessary to
discover new PDE 4 inhibitors which have better
therapeutic breadth.

35
Indol-3-ylglyoxylic acid amides, and methods for
preparing them, have already been described on a number
of occasions. In every -case, indoles which are

unsubstituted in the 3 position, and which were



or nitraquazone derivatives (review in: Karlsson, J-A 25 Aldos, D,
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Thus, the patents US 2,825,734 and US 3,188,313
15 describe various indol-3-ylglyoxylic acid amides which
are prepared in accordance with Scheme 1. These
compounds were used as intermediates for preparing
indole derivatives which were formed by reductions. The
patent US 3,642,803 also describes indol-3-ylglyoxylic

20 acid amides.

| Farmaco 22 (1967), 229~244 describes the preparation of
5-methoxyindol-3-ylglyoxylic acid amides. Once again,

the indole derivative which is employed is reacted with

25 oxalyl chloride and the resulting indol-3-ylglyoxylyl

chloride is reacted with an amine.

In addition, the patent US 6,008,231 also describes
indol-3-ylglyoxylic acid amides and methods for
30 preparing them. Once again, use is made of the reaction
steps and reaction conditions depicted in Scheme 1. 4-

or 7-hydroxyindole derivatives are not described.

Substituted 5-hydroxyindolylglyoxylic acid amides and
35 6-hydroxyindolylglyoxylic acid amides, and methods for



i ndol e derivatives which were formed by reductions. The patent US 3, 642, 803
al so describes indol-3-ylglyoxylic 20 acid am des. Farmaco 22 (1967),

229- 244 describes the preparation of 5-nethoxyindol-3-ylglyoxylic acid
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25 oxalyl chloride and the resulting indol-3-ylglyoxylyl <chloride is
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inhibitorss wetiecldesari bed for the first time in patent application DE 198
18 964 Al. However, 4- or 7-hydroxyindole derivatives, and their
preparation and use, are not 5 disclosed. The invention relates to
substituted hfdeoxyiveddiies ofelabes génersabsftdtmileal IhydRoxRBnde RSs (G£0) 110
RA R in whi hg2q and 15 RL (i) is -Cl_10-alkyl, which is
straight - chalghorg%§?§%§h58¥m%& oéflonally substituted, once or nore than
once, by -OH, -SH -NH2, -NHC1 6- al kyl, -N (Cl_6- aIkyI) 2, -NHC6 14aryl, -N
(06-14 20 aryl)2, -N(ClGaIkyI) (ﬁB 19ary1) -N2, -CN, -F,

R——N
R® (c-O)n
A\ 1
10 R R’
in which
n can be =1 or 2, and
15 R?
(i) is -Ciyo—alkyl, which 1is straight-chain or

branched and optionally substituted, once or
more than once, by -OH, -SH, -NH;, -NHC;_ ¢~
alkyl, -N(Ci-¢~alkyl),, -NHCg-1qaryl, -N(Cg-14-

20 aryl)z, -N{(Cisalkyl) (Cg-14aryl), -NO,, =-CN, -F,
-C1, -Br, -I, -0-Ci-¢—alkyl, -0-C¢-14—aryl,
-S~Ci-¢—alkyl, -S-Cg-14aryl, =SO3H, -S0,C;-galkyl,
-30,C¢-14aryl, -0S80,C;-¢alkyl, -0S0,C¢-14aryl,
-COOH, -(CO)Cisalkyl or -0(CO)Ci-salkyl, by

25 mono-, bi- or tricyclic saturated or

monounsaturated or polyunsaturated carbocycles
having 3-14 ring members, or by mono-, bi- or
tricyclic saturated or monounsaturated or
polyunsaturated heterocycles having 5-15 ring
30 members and 1-6 heteroatoms which are
preferably N, O and S, where the Cgqaryl
groups and the carbocyclic and heterocyclic
substituents can, for their part, be optionally

substituted, once or more than once, by -Ci_¢-
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optionally substitute once or’ n onte,
-NHCl _6-al kyl, -N(Cl _6-%}:Kyby2,-CO9H, NEE6_14aryl, -N (C6_19aryl) 2 N

(cd 6a|ky[lb(06 14- aryl) , -NO®2, -CN, -F, -d, -Br, -1, -OCl1-6- alkyl,
-0-C6_14-aryl, -S-Cl_6-alkyl, -S-C6_14aryl, -SOB8H, -S2Cl _6al ké:z’
_S2CB_l4aryl (L08R CL SBatkylip-allcstels Wligty| is- comeunsiogratedson kyl

or 20 O(CC»C|_5alky|pd@@dﬁgH%uréﬁedf”sﬁféf@&%l@haln or branched and
3 optionally substituted, once or more than once,
| by -OH, -SH, -NH,;, -NHCj_g-alkyl, -N(Ci-g-—alkyl)g,
15 -NHC¢-14aryl, ~N (Cg-14aryl) 5, -N(Ci-galkyl) (Cg-14-
aryl), -NO,, -CN, -F, -Cl, -Br, ~I, -0-Ci_¢-
alkyl, -0-Cg14—aryl, -8-Ci¢-alkyl, =S-Ce-14aryl,
-803H, -80,Ci-galkyl, -S0;Ce-14aryl, -080,Ci-¢alkyl,
-0S03C¢-14—arvyl, -COOH, - (CO)Ci-5—alkyl or
20 -0 (CO)Cy-5alkyl, by mono-, bi- or tricyclic
saturated or monounsaturated or polyunsaturated
carbocycles having 3-14 ring members, or by
mono-, bi- or tricyclic saturated or
monounsaturated or polyunsaturated heterocycles
25 having 5-15 ring members and 1-6 heteroatoms
) which are preferably N, O and S, where the
Ce-12aryl groups and the carbocyclic and
heterocyclic substituents can, for their part,
be optionally substituted, once or more than
30 once, by -Ci.e—alkyl, -OH, -NH,, -NHC;-g-alkyl,
-N(Ci-¢—alkyl),, -NO,, -CN, -F, -Cl, -Br, -I,
-0-Cj-¢—alkyl, -S-Cj_g—alkyl, -SOs3H, -S0,Ci-galkyl,
-0S0,C;-¢alkyl, —-COOH, - (CO) Cy-salkyl or
-0(CO)Cy-salkyl, and where the alkyl groups on
35 the carbocyclic and heterocyclic substituents
can, for their part, be optionally substituted,
once or more than once, by -OH, -SH, =NH,, -F,
-Cl, -Br, -I, =-SOsH or -COOH,



saturated or nonounsaturated or pol yunsaturated carbocycles having 3-14
ring nmenbers, or by nono-, bi- or tricyclic saturated or nobnounsaturated
or pol yunsaturated heterocycles 25 having 5-15 ring nenbers and 1-6
heteroatoms which are preferably N, 0 ang S, where the C6_14aryl groups
and the carbocyclic and heterocyclic substituents can, for their part, be
optionally substituted, once or nore than 30 once by -Cl1_ 6 aIkyI - OH,
-NH2, -NHC _6-al kyl, -N (d _6-alkyl) 2, -NO2, - F, -1,

_OClL 6-al kyl,(1)ssd _@zgkyil eS@QHca-SSOZlGld%ﬂQﬁntly@@@fc@al%herr-COO—I
- (CO (1. 5a|ky| or  HYdEden 3 kyd,, s-admdcyher e the al kyl groups on 35 the
carbocyclic and heterocyclic substituents can, for their §§$t be

optional |y substituted1GhcédSorCrRdida BHEEtlBVte ONHIRC LS,
-ad, -Br, 51, -SGBH orthdZO0dnd:,- B ardHR3 (B}, arendj, n eaHT, Castl kyl,

inde endentl of each ogen C1 al ky] ch is_optional
subsltoitut ed,yonce or mc){\igtel 5 ‘?ﬂéﬂfozgce ﬁ@? dgrﬁ % I\,—\gi I—%ﬁ 6 aglo’kyl g

-N(01_6-al kyl )2, -NOR,~G-N-¢~dLkyll , - BrS-€{-g- amym_e aHoplenylS- C1 & al kyl |

-phenyl or -pyridyl, - {aq? 10 mhich is optionally substituted, once or
nore than once, by -C a -0OH, -SH -NH2, -NHCl_3- aIkyI
-N(C1_3-al kyl)2, -No2, pHRmylxII}ﬁ - COOC1_3- aIkyI -F, -d, -Br -1,

-G Cl_3- alleI - S-Cl_3; ¢ ?%yksoro&aﬁén%@ly—cg'ugstgthk¥h ]é'lcepygkd)ﬁlloréml ch

is optionally substituted, once
than once, by -Ci_3—-alkyl, -0OH, ~SH, -NH,,

-NHC;-3-alkyl, -N(C;-3—alkyl),, -NO,, -CN, -COOCH,
-C00C;y-3-alkyl, -F, -Cl, -Br, -I, -0-Ci-3-alkyl,
-8-C;-3~alkyl or -0(CO)-C;-3-alkyl,

15 -pyridyl,
which is optionally substituted, once or more
than once, by -Cj-z-alkyl, -OH, -SH, -NO,, -CN,
-COOH, -CO0Ci-3-alkyl, -F, -Cl, -Br, -I, -0-Ci_3-
alkyl, -S-C;-3—alkyl or -0O(CO)-Ci-3—alkyl,

20 where only one of R and R® is hydrogen and
where the alkyl groups on the carbocyclic and
heterocyclic substituents can, for their part,
be optionally substituted, once or more than
once, by -OH, -SH, -NH,, -F, -Cl1, -Br, -I,

25 -3S0sH, -COOH, -(CO) -C;_s—alkyl, or -0(CO)Ci_5-
alkyl, or
(ii) NR°R3 together form a saturated or unsaturated

five-membered or six-membered ring which can
contain up to 3 heteroatoms, preferably N, S
30 and O, and which is optionally substituted,
once or more than once, by -Cj_z-alkyl, -OH,
-SH, -NO,, -CN, -COOH, -COOC;-3~alkyl, -F, -C1,
-Br, -1, -0-Cj-3—alkyl, -5-Ci-3~alkyl or
-0(CO)-Cy_3-alkyl,
35
R? and R® are -H or -OH, where at least one of the two
must be -OH.



t han once, by -Cl_3-alkyl, -OH -SH -NO2, -CN, -COOH, -COOCl1_3-al kyl, -F,
-d, -Br, -1, -0-CL.3- alkyl, -S-Cl 3-alkyl or -O(CO-Cl 3-al kyl, 20 mhere
only one of R2 and R3 is hydrogen and where the al kyl groups on the
carbocyclic and heterocyclic substituents can, for their part, be
optionall y substituted, once or nore than once, by -OH, -SH -NH, -F, -d,

-Br, -1, fﬁ? C%fh odnqg 91 X ag@ékergglyo(}g@ Clpe- Iﬂégﬁﬁngorz (i)

NR2R3 toget he orm a satura ed of unsaturate five-menbered
si x- menber ed FuFFhFNST 0anR” cBReaRRabpYt &85 helher H5esHsI prfélrleram VN, s 30

and 0, and whi 'n%é}pitd nal Iy wbaté S rainE ey hé'ﬁ e bﬁa& 0 y
-Cl_3-al kyl, t%% QP A cc%tH r@oogp % ? O%Upb -1,
_0-C1_3-al kyl °& S’Kﬂl@ﬂal aner groﬂlp( ooyl ?35aISIlej”IStl\’§£§1tl§$l al?ﬁd R@ear‘% H or
-OH, wher esat pogast e g t e dmo, misf. ber,- Od1,10 B4 n e porrpphnci% 1, n

oreferay"had T reahy 2 T nerie, e prsferably ot the edn v
pyridyl am no s@mﬂt\wm ors Bhbsphented riygone effe iy ebéahggelm aﬁms
with & substRUBR P phert rihg. pren o O bhYAGen BRE RS
position to thedignoyl, n'elh@yloeme)og:misp ménntlcanﬂeddt don,thée
ot onedy b7 WAEABARY LFRNAloq 100X e i s R 1) ol 'Ja{”eﬁf alts
of the compounds according to formula 1.
The invention furthermore relates to the physio-
} logically tolerated salts of the compounds according to
| formula 1.
15
The physiologically tolerated salts are obtained in a
customary manner by neutralizing the bases with
inorganic or organic acids or by neutralizing the acids
with inorganic or organic bases. Examples of suitable
20 inorganic acids are hydrochloric acid, sulphuric acid,
phosphoric acid or hydrobromic acid, while examples of
suitable organic acids are carboxylic acid, sulpho acid
or sulphonic acid, such as acetic acid, tartaric acid,
lactic acid, propionic acid, glycolic acid, malonic
25 acid, maleic acid, fumaric acid, tannic acid, succinic
acid, alginic acid, Dbenzoic acid, 2-phenoxybenzoic
acid, 2-acetoxybenzoic acid, cinnamic acid, mandelic
acid, citric acid, maleic acid, salicylic acid,
3-aminosalicylic acid, ascorbic acid, embonic acid,
30 nicotinic acid, isonicotinic acid, oxalic acid, amino
acids, methanesulphonic acid, ethanesulphonic acid,
2-hydroxyethanesulphonic acid, ethane-1,2-disulphonic
acid, benzenesulphonic acid, 4-methylbenzenesulphonic
acid or naphthalene-2-sulphonic acid. Examples of
35 suitable inorganic bases are sodium hydroxide,
potassium hydroxide and ammonia, while examples of
suitable organic bases are amines, preferably, however,
tertiary amines, such as trimethylamine, triethylamine,

pyridine, N,N-dimethylaniline, quinoline, isoquinoline,



15 The physiologically tolerated salts are obtained in a customary manner
by neutralizing the bases with inorganic or organic acids or by
neutralizing the acids wth inorganic or organi c bases. Exanples of
suitabl e 20 inorganic acids are hydrochl onic acid, sul phuric acid,
phosphoric acid or hydrobromic acid, while exanples of suitable organic

acids are cargoyykbgiaeid, Mﬁmm,d PFpsEbPhR8| C afiitha sdicie asaagetic
acid, tartaric agid, . lactic acid, propionic acid, glycolic acid, malonic 25
acid, maleic RYFA™M PdREri c acid, tannic acid, succinic acid, alglnlc aci d,

benzoi ¢ aci d, 18- pﬁ@@pty@@nzmmysmidglaahrﬁt cnqal:am.tcéct aQ‘;ilCts ciofhamhe aci d,
mandel i ¢ aC|d citri,c acid na ei ¢ ac ylic_a an nps Ilcyllc
aci d, ascorblngEPandémﬁﬁﬁ?F 9, %ﬁb h?E%P?ﬁlg'a C?%OOQxﬁ%Wﬁ §

oxal i ¢ acid, annnertangdsdemevhamesalphbmcb apodﬁeeshanesuhphgnlemaopd

2-hydroxyetha ggﬂg gg&% %ﬁfh§¥Benz %Hd#ﬁéiﬁ#gé%¥“5%y Qﬁhgnlum salts

benzenesulpho nesu acl
napht hal ene- 21sukphmnm@ea0|UHOERaHEHESS@f @Eﬁ@ﬁut%ﬂﬂﬁ?ﬂnndmgahl@gba§és are

sodi um hydr oXlenp 8t ase! unhydpoxl dg.and.ayeRia ubhbe cxpaples o

suitabl e organic bases are am nes erab tertiary a
such as trinebpylidabne, Sﬂﬁheth?laﬁ?ﬁbyl pypﬁéﬁﬂe RﬁhyélnbﬁﬁVPdﬁllﬁﬁé

qUIn0|'HQI)'SHQHEBB&&n%hlofEBefié%&oélgg al @bQQbum%aD&&H§0|é@§h as
qui nal di ne and "pyrimdine. In addition, phyS|oIog|ca 'y tolerated salts of

t he conpound?eﬁéﬁérépﬁﬁrﬂéef8Fnﬁr§hfnd&ﬁtﬁ§loEF§WH§§ by 5 converting
derivatives which possess tertiary amno groups into the correspondi ng

quat er nary anmonl um Sal ts LN a nner knO se USi n uat erni z ng
T L R T by anB ahaBer ERsEnooR ihe® orbnaPapRe™ | SRR, o

as net hyl IOdEdemuebhg!dﬁiﬂh(&b@mﬁin an asymmetric carbon atom, the
15 invention relates to the D form, the L form and D,L
mixtures and also, where more than one asymmetric
carbon atom 1is present, to the diastereomeric forms.
Those compounds of the formula 1 which contain
asymmetric carbon atoms, and which as a rule accrue as

20 racemates, can be separated into the optically active
isomers in a known manner, for example using an
optically active acid. However, it is also possible to

use an optically active starting substance from the
outset, with a <corresponding optically active or

25 diastereomeric compound then being obtained as the end

J product.

The compounds according to the invention have been
found to have pharmacologically important properties
30 which can Dbe wused therapeutically. The compounds
according to formula 1 can be used on their own, in
combination with each other or in combination with
other active compounds. The compounds according to the
invention are inhibitors of phosphodiesterase 4. It is
35 therefore a part of the subject-matter of this
invention that the compounds according to formula 1,
and their salts and also pharmaceutical preparations

which comprise these compounds or their salts, can be



10 n-propyl chloride, and also arylal kyl halides, such as benzyl chloride
or 2-phenylethyl brom de. Furthernore, in the case of the conpounds of the
formula 1 which contain an asynmetric carbon atom the 15 invention relates
to the Dform the L formand D, L m xturegs and al so, where nore than one
asymmetric carbon atomis present, to the diastereoneric fornms. Those

conpounds  of haedforfwfa krehitGhLontiakBasasy Mmed r i Ghaatboniahekstiagd which
as arule accr aﬁ ﬁéﬁraoen&tes can _be ieparated into the optically active

i somers in, SEEIF6r detdnPife VAdiig an optical ly active acid.
However, it |$habso podskbkeeto usacandepticafby actexempllarti ngodubstance
fromthe outse with.a corres d|n opt| IIy ctive pr 2 eoneric
conmpound then18§938m86€gpﬁéd asg?ﬂ%d% proghct”' heaggﬁpouﬁ §h§§%29d|ng to
t he invgnt&onahahglbeenemﬁbuadsto drelver phatimeddliogi dabkgserporswsit as
properties QB%lngtﬂg‘igg ?%gﬁfﬁé%\%@%léﬁpe%hca' !a%teEEQ?tﬁg%%”ds %‘Eﬁ%&d' ”9 to

formula 1 can bé use . _ conbi natron wth each ot her
conbi nati on wppﬁs1bﬂhe|ap@dtlicxﬁél@@t$p@xr$d§heTrteretﬁﬁmm¢1d@fap@manﬁg tﬂbot he

| nvention areiBhididrans of PhORPOOLLesbesase 4sedsilss 3oebberebpea part

of the subject matter of Invention t conpounds according to
formula 1, aR¥alhappasaVes afdESaFso tp??ﬁqu’raé;@@tq]‘caISYQﬂé@ﬁ}eatl 8MSPNRRRCh

conprise idﬁeseyﬁe%ﬁ@nd%ﬁhﬁeb& s 6RPoREc- phAmdtsgd, f g skhaaki ng
di seases in which inhibiting phosphodiesterase 4 is of value These

di seases incl G4€N 13} QQgﬁbleb?%¢nFESPﬁPFéﬁﬁat@b%%as?ﬁcﬁﬂal hgaaFPherti s and

rheumat oi d 5SrafkBElbhs raddtalose ,otdero@dhrddt €imhseasessesyeB, asuch
r heunmat oi d spondyll is and osteo%{thrltls CIher lPleéble agellcatlons are

the treatnent 28f pati®MSs whFrythematosus, erosis,
glomerulonephritis and uveitis, insulin-dependent

15 diabetes mellitus and chronic demyelination.

In addition, the compounds according to the invention
can also be used for therapy of infections, such as
viral infections and parasite infections, for example
20 for therapy of malaria, leishmaniasis, infection-
induced fever, infection-induced muscular pains, AIDS

and cachexias, and also nonallergic rhinitis.

The compounds according to the invention can also be

25 used as bronchodilators and for asthma prophylaxis.

Furthermore, the compounds according to formula 1 are
inhibitors of the accumulation and activity of
eosinophils. As a consequence, the compounds according
30 to the invention can also be used in connection with
diseases 1in which eosinophils play a role. These
diseases include, for -example, inflammatory airway
diseases, such as bronchial asthma, allergic rhinitis,
allergic conjunctivitis, atopic dermatitis, eczemas,
35 allergic angiitis, eosinophil-induced inflammations,
such as eosinophilic fasciitis, eosinophilic pneumonia
and PIE (pulmonary Infiltration involving eosinophilia)

syndrome, urticaria, ulcerative colitis, Crohn’s



are suffering from osteoporosis, sepsis, septic shock, G amnegative
sepsi s, toxic shock syndrone, dyspnoea 10 syndrone, asthma or other chronic
pul nonary di seases, such as COPD, bone resorption di seases or transpl ant
rejection reactions, or other autoi nuneqdi seases, such as |upus

erythemat osus, nmultiple sclerosis, glonmerulonephritis and uveitis,

insulin-dependgRicastd diabet gsomekbihdsvand sghhonifi fefyed | naghen. B
addi tion, the conpounds according to the invention can also be used for

therapy of inP8ELigsdS S¥cHeFLTSAYSal infections and parasite infections,

for exanple 2Qtfars theyapaef oRl@ié asubpeshamat st sofi pheet iieRentiduced
fever, infecti n-indHced nmuscul ar pains, .AIDS a cachexi as gng al,so
nonal | ergic r&iAitti sDCTHS d8C5CEBAAINGE T o UL et i T c & <difso be
25 used as5 br gadhedi &8¢ orad sandabde ast himhppophyl ESd ismduded t perlmonaryt he

conpounds accqrdin Q ,formnul ar. i nhi,bi tor f the ac | ati and
activity of QSEFﬁ%Bhﬂﬂs. E§f31%63§§&ﬁencéP thggggnpoﬁﬁds gﬁ@%?ding%gb to

t he i nventi onpharmalced oge aaddd | imponnect | pnopetrhiedi sddsds havehibelen
cosinophi IS Pledyyd KRLAryTNaRE lSea550 b6l UdEeof ol nEXBBPLBrriiL] dmmat ory
ai rway diseases, suc as bronchrial ast ma, allergic rhinitis, allergic
conj uncti vi ti @ndat epetr deradtts t pad ezkepmPhagmagidudrigial argepairgations

eosi nophi{gingyged id¥AAmTEd i PRSse P ATIROS POPALEKC SASH 1 tEsn be

eosi nophil1c pneunmronia™ and Pl E ipulnnnary Infiltration involving

eosi nophi | i a) Usegndrbeearerticatiyd, fakerhtrténgolGhianicr gRstyuCtiye

di sease and pn@hisf eriallaw@sskin di seases, such as psoriasis or keratosis. It
is also part of the subject-matter of this invention that the conpounds
according to fornmula 1 and their 5 salts are also able to inhibit

LPS-i nduced paheonasypsentisopidorddifrid t £at | ee | A vk lidh VifvwethEeore
15 possess neuroprotective properties and can be used for
treating diseases in which neuroprotection is of value.

Examples of these diseases are senile dementia

(Alzheimer’s disease), loss of memory, Parkinson’s

disease, depressions, strokes and intermittent

20 claudication.

Other possible applications of the compounds according

to the invention are the prophylaxes and therapy of

prostate diseases, such as benign prostate hyperplasia,

25 pollakiuria, nocturia and the treatment of

) incontinence, of colic caused by urinary calculi, and

of male and female sexual dysfunctions.

Finally, the compounds according to the invention can
30 also be used for inhibiting the development of
pharmaceutical dependency in connection with the
repeated use of analgesics, such as morphine, and for
using the development of tolerance in connection with
the repeated use of the analgesics.
35
An effective dose of the compounds according to the
invention, or their salts, is used, in addition to the
customary auxiliary substances, carrier substances and

additives, for producing the pharmaceuticals. The dose



phar macol ogi cal |y inportant properties which have been found verify that
t he conpounds according to formula 1, and their salts and al so
pharmaceutical preparations 10 which conprise these conpounds or their
salts, can be wused therapeutically for- tjiyeating chronic obstructive |ung
di seases. The conpounds according to the invention furthernore 15 possess

neur oprot ecti W RHPdH B aWhsSahde dsedviey qtpeating dnseagesdytami ch
neuroprotection is_of val ue. aggles of these di seaseS are senile denentia
me

(Al zhei ner' s Gifsea@pinislosat bpn Py 298 &PAsHR1IgNTtdQeatBe F&FENSions,
strokes and i nfey mdtherd ad skaudiest iogn.tHd helsqosss bte appldreatdeens of

t he conpounds _acgcordi to the_ inventio re the prophyl axes and_t herapy of
prostate dise 5 nﬂa%sgﬁggpﬁﬁ'pﬁ@§ié¥%35§pé?%?agﬁﬁ,Xﬁ% BoY FakPdr i,
nocturi a abd tdiedlreeadomaf othiachncosnt icpense, adhiobdbtereduseddyy ari ary
calculi, and _of l.e,_ and. f enal e sexual dysf tio Final ly,.the_cqonpounds
according to tL%xﬂ%Vé%cfohng%nt%§b(%fsgoﬁé ﬁ%@gd?d$§?%ﬁib?¥¥%gl%hes a

devel opnent ofrulghabrfibéul D8amgdepkadeicylan eorfectarore wiish ¢ireenr épeat ed

use of anal ge%aicﬁ;rﬁ’njtssl‘f:ceh:iqﬁ% Hrmarlt ' %S&nsoe%%'sle—% r}%]t he devel opnent of

tol erance in connection w e repea e anal gesics. 35 An
effective dose of the conpounds according to the invention, or their salts,

is used, 1P adq;td-90 d 0 A8 n IUSHABY FHb¥inld ara&esu%sﬁtaqnceliyarf‘e%rtre&%rl,

substances and additives, for producing the pharmaceutical's. The dose 14
of the active E6HITRIE oan FaPPSEEFBAdIng BPP1FRLr out’ NBkaGHYE ni stcht i on,
the age and weir@arfsdihe Ratd &t iond hepfat L@l andpseyerkh¥eofh st g wdinseases

to be treated, andsimlar factors. The,fayly;ggse can,be given as,

preparations of the compounds according to the

15 invention. The customary galenic preparation forms,
such as tablets, sugar-coated tablets, capsules,
dispersible powders, granulates, aqueous solutions,
aqueous or oily suspensions, syrups, Jjuices or drops,
are used.

20
Solid medicinal forms can comprise inert components and
carrier substances, such as calcium carbonate, calcium
phosphate, sodium phosphate, lactose, starch, mannitol,
alginates, gelatine, guar gum, magnesium stearate,

25 aluminium stearate, methyl cellulose, talc, highly
dispersed silicic acids, silicone o0il, higher molecular
weight fatty acids, (such as stearic acid), gelatine,
agar agar or vegetable or animal fats and oils, or
solid high molecular weight ©polymers (such as

30 polyethylene glycol); preparations which are suitable
for oral administration can comprise additional

flavourings and/or sweetening agents, if desired.

Liquid medicinal forms can be sterilized and/or, where
35 appropriate, comprise auxiliary substances, such as
preservatives, stabilizers, wetting agents, penetrating
agents, emulsifiers, spreading agents, solubilizers,

salts, sugars or sugar alcohols for regulating the



5 single dose, which is to be adm nistered once, or be subdivided into two
or nore daily doses, and is as a rule 0.001-100 ng. Particul ar preference
is given to admnistering daily doses of 0.1-50 ng. 10 Suitable

adm nistration forns are oral, parenteralls - ntravenous, transdernal

topical, inhalative and intranasal preparations. Particular preference is
given to usingnAficabresghakat bye aod iviffmnass), pireparmat ivdnsefi tyhe
conmpounds accor di to the 15 invention. The custonary gal enic preparation

forms, such aSHHRGS - sugar-coated tablets, capsules, dispersible
powder s, granul ates, aqueous solutions, aqueous or oily suspensions,

syrups, Ui ces. of Arops, e alciisedy 30 3ol d.qred) ¢f el Lormy can amuri se
i nert conponents nG> cdrrier substances,” stch as™ca C|un1carbon§ie, cal ci um
phosphat e, Ssodiufrhepisospletttgndlactasd, stauediendbngi t ebental gi(sarcds, as
gel ati ne, guar Iﬁ$g i v~ 25 alum ni st ate, 1|
cel | ul ose, tﬂ%ﬁyﬂgﬁy y?ﬁidﬁﬁﬁgﬁﬁ?éﬁ f%icagépds,égg}iégﬁé oi ?dﬁgg,é}

mol ecul ar  weisgitt Fat thigdei@glecelen Hsighdaml v, , sgehatendidugar agar

or vegetable Qi 13tTR1dRES andi@d S, OhicsOttfshhghiABl ecylan wejsah,
pol ymers (such as 30 polyethyl ene glycol) ; _preparations which are suitable
for oral adni MeCRYIST VAN SEABMISSeSddi PPV N YILPHFER it &ihd/ Gex-

sweet eni ngpageilass | brdegklgdineli quid @k €dppd fris r%ﬁjhl@ci&ic_ﬁritﬂezed
and/ or, where 35 appropriate, conprise auxjliary substances, such as
preser vat i ves ViSCanitizer xRl eSngChgedt s1d p TR ngY Fs are
emul sifiers, speeati,ng AagHdss, SahailtZer s, meshAYlS, caligansser, sugdrc,
al cohols for requl.ating the - 15, asnotic pressure.or _for bufferin and/ or
viscosity re %ggé?sdgspersed silicic acfﬁs, %1gh mofecufar welght
fatty acids (such as stearic acid), gelatine, agar
15 agar, calcium phosphate, magnesium stearate, animal and
vegetable fats, and solid high molecular weight

polymers, such as polyethylene glycol.

0ily suspensions for parenteral or topical applications

20 can be vegetable synthetic or semisynthetic oils, such
as liquid fatty acid esters having in each case from 8

to 22 C atoms 1in the fatty acid chains, for example
palmitic acid, lauric acid, tridecanoic acid, margaric
acid, stearic acid, arachidic acid, myristic acid,

25 behenic acid, pentadecanoic acid, linoleic acid,
J elaidic acid, brasidic acid, erucic acid or oleic acid,
which are esterified with monohydric to trihydric
alcohols having from 1 to 6 C atoms, such as methanol,
ethanol, propanol, butanol, pentanol or their isomers,

30 glycol or glycerol. Examples of such fatty acid esters
are commercially available miglyols, isopropyl
myristate, isopropyl palmitate, isopropyl stearate, PEG
6-capric acid, caprylic/capric acid esters of saturated
fatty alcohols, polyoxyethylene glycerol trioleates,

35 ethyl ©oleate, waxy fatty acid esters, such as
artificial ducktail gland fat, coconut fatty acid
isopropyl ester, oleyl oleate, decyl oleate, ethyl
lactate, dibutyl phthalate, diisopropyl adipate, polyol

fatty acid esters, inter alia. Silicone o©0ils of



Exanpl es of such additives are tartrate and citrate 5 buffers, ethanol and
sequestering agents (such as ethylenediam netetraacetic acid and its
non-toxic salts). H gh nol ecul ar weight polynmers, such as liquid

pol yet hyl ene oxides, mcrocrystalline cehkulLoses, carboxynethyl cellul oses,
pol yvi nyl pyrrolidones, dex 10 trans or gelatine, are suitable for regulating

the viscosity; '@é%mges @{sé&éi@'ycar birer Suhsf angesoabes, St asedh | agt ose,

manni t ol , nethyl cel I dl ose, talc, ghly di_sper sed silicic acids, high
mol ecul ar wei gEOtIASRCY laci #5CPRREN a dgGadel igel SPtNeStagay 115

agar, cal ci umapleshales, dmﬂesalwnrﬁﬂe,ar@ieﬁatawr@él@m suegehabb@eﬁ@ts and

l'id high I I h l.yet hyl
Suspensi ons 1 BF Bar AL 21> r CEUERERE abbl 1Eati BHate 2 Kans Bac YBget 561 ¢

synthetic r ses sv@@éleé}bbe oidisl,s,sustichasad i qasdofratd‘)ylaciadmtcfr siflaving in
each case froml atons in.th e tatt % aci i ns foroln nglig
palmtic acid, FgﬁrfE‘ C|ﬁes??Fd§%&n0| ot ggflc %ﬁQ%P stearic acid,
arachidi c aCIdI mpybetine cddi.d, 25 behenlc aC|d pent adecanoi ¢ acid, linoleic
acid, elaidic acid, brasidic acid, erucic acid or ol eic acid, which are
esterified wth nonohydric to trihydric alcohols having from1l1lto 6 C
atoms, such aSuigebdrolsolveirianolge mtopaiging demot , apénsahobidi zensi r

| Soners, 30 GLYEo! altedl YCRr OlyatAlpl &S sugln fatty. achfafBLess odr e
commercially available mg 1)e/ols I soprop i@(@mrﬁ/rlstate i sopropyl palmtate,

i sopropyl stegvdtablpEGulBstapeee adied, 2 $c/ SIS cafcik ek s oaf

saturated fa&% %b@@holgaceﬁbxoxygbhyyﬁneagbaﬁs&ol brbetoakegecanogt hyl
ol eat e, fatF acid esters, such a art|f|C|aI ducktail gl and fat,

coconut fattypgéi}’&tmyéﬁﬁreopﬂyég%ér Rﬂfé}ﬁ it e 294EAHESal eREEPYLER
lactate, dibuigyhcpht, ha@ap@erausmmpwc aght 15t §p y P&/ Olg 1 ity aekdsgsters,

I nter allfS Slll%oqe O”fiosolve, cellosolve, esters, morpholines,
dioxane, dimethyl sulphoxide, dimethylformamide,

tetrahydrofuran, cyclohexanone, etc.

Cellulose ethers which can dissolve or swell both in
20 water or in organic solvents, such as hydroxypropyl-
methyl cellulose, methyl cellulose or ethyl cellulose,
or soluble starches, can be used as film-forming

agents.

25 Mixtures of gelatinizing agents and film-forming agents
are also perfectly possible. In this case, use is made,
in particular, of ionic macromolecules such as sodium
carboxymethyl cellulose, polyacrylic acid, polymeth-
acrylic acid and their salts, sodium amylopectin

30 semiglycolate, alginic acid or propylene glycol
alginate as the sodium salt, gum arabic, =xanthan gum,
guar gum or carrageenan. The following can be used as
additional formulation aids: glycerol, paraffin of
differing viscosity, triethanolamine, collagen, allan-

35 toin and novantisolic acid. Use of surfactants,
emulsifiers or wetting agents, for example of Na lauryl
sulphate, fatty alcohol ether sulphates, di-Na-N-
lauryl-B-iminodipropionate, polyethoxylated castor oil

or sorbitan monooleate, sorbitan monostearate,



- 16 differing viscosity, or fatty alcohols, such as isotridecyl alcohol,
2-octyl dodecanol, cetylstearyl alcohol or oleyl alcohol, or fatty acids,
such as oleic acid, are also suitable. It is furthernore possible to 5 use
vegetabl e oils, such as castor oil, aloornd ail, olive oil, sesane oil,
cotton seed oil, groundnut oil or soybean oil. Suitable solvents,

gel ati ni zi ng gaqgfs%r%a@e%,ol Hki.lji.zenrgechd , ar ecvatier a®conatior - 'Ib@@tlﬁhﬁ
sol vents. Exanplés of suitablé substances are ZI cohol s, Such as _et hanol or

i sopr opyl aIcSHéFerﬁénﬂﬂn9£§ﬁﬁﬁﬁ 2-R§EE XA e shepbakfyl @n&Ydrycol s,

pht hal at es, aghaabas p¢@py@£peolgly@Qmer@Iyceroétydtrlméthyuammpmhame
gl ycol , waxes,

| I t | i
di oxane, di mefh Prgﬁﬁph8§?e8°%§? Veﬁ%%ng§§¥93¥C°%feg&aﬁ§dr8?58 o8-
cycl ohexanbnephetrd.c @dﬂdﬂmﬂﬁb&ﬂﬂ&ﬂuﬂaMﬂnﬂ]s&ﬁtﬂlsamlabsorbemebhuhmeu in 20

water or in or%%nlc %gkvent%Pfﬁﬁﬁgtﬁgnhydro§¥gﬁgexlergethylsﬁ%hlulog

nmet hyl ceIIquse or ose g starches, c¢an be used as
filmformng magembsllzﬁtheﬁuresrcﬁ qyﬂhmmd@d2|nglégemcS adids | n}fomnlng

agents are alsa RenleGt! voRassibhe. dif LRLISLRSAY USkel S

particul ar, ronic ma ronD ecules such as so car boxymnet ;T ceFIquse
pol yacrylic aép@lvﬁol?ﬁbﬁﬁanééﬁylﬁ@chcﬁﬁSa@@qﬂﬂﬁhd%ﬂﬂﬁe §%d|@ﬁﬁ@ﬁ}ﬁopect|n

30 semi glygol abeo ﬁb&bmsc 861 by IR BN YOl Al gppakeraattifessodi um
salt, gum arabic xant an guar . gumor_ carrageenan. The follomnng can

be used as addChi G IPTBV%ﬁPéVPSHZSFGSaf@#&c%?%?rspaﬁé¥¥|¥F%ﬁWl%¢fP§r|ng

Vi scosity, trhg@aam@&a@k@@arnglQ@@nde%h&@@ FHrimiintanghaovant i sol i ¢ aci d.
Use of surfactants, enulsifiers or wetting agents, for exanple of Na | auryl

sul phate, fatty alcohol et her sul phates, di-Na-N
Preparations for ©parenteral administration can be

15 present in separate dose unit forms, such as ampoules
or vials. Use is preferably made of solutions of the
active compound, preferably aqueous solution and, in
particular, isotonic solutions and also suspensions.
These injection forms can be made available as ready-

20 to-use preparations or only be prepared directly before
use, by mixing the active compound, for example the
lyophilisate, where appropriate containing other solid
carrier substances, with the desired solvent or
suspending agent.

25

J Intranasal preparations can be present as aqueous or
oily solutions or as aqueous or oily suspensions. They
can also be present as lyophilisates which are prepared
before use using the suitable solvent or suspending

30 agent.

The preparations are produced, aliquoted and sealed
under the customary antimicrobial and aseptic
conditions.

35
The 1invention furthermore relates to processes for

preparing the compounds according to the invention.



| auryl - (3-i m nodi propi onate, pol yethoxylated castor oil or sorbitan

monool eate, sorbitan nonostearate, - 17 polysorbates (e.g. Tween), cetyl

al cohol, lecithin, glycerol nonostearate, polyoxyethylene stearate, alkyl-
phenol polyglycol ethers, cetyltrinethyl ggmonium chloride or

nmono-/ di al kyl pol ygl ycol ether orthophos 5 phoric acid nonoet hanol am ne salts
can al so be requlhed ndf ord heHor MUAAOfbn St abhbi ZEb8posHAR a%f the
nmontnorillonites or colloidal silicic acids, for stabilizing emnulsions or
preventing t h@spedakdod® M laactiiveN3UBEGanEEs sRERVASUSA oxiedaTtide or
exanmpl e 10 togRRRAEMQIsS o&r RBYt XF hywh,0RfANRE0h 4 Rr=p1gservatives, such as

p- hydroxybenzoic acid esters, can |ikewi se be wused for preparing the
desired formul ations. Preparations for parenteral admnistration can be 15
present in separate dose unit f oRfrs, such as anpoules or vials. Use is
preferably nmade of solutiomgﬁﬁﬁﬁhe active compound, preferably aqueous
solution and, in particul g5 i -nggc sol utions and al so suspensi ons.

These injection forns can \E ilable as ready 20 to-use preparations
or only be prepared direc pre use, by mxing the gftive conpound, for
exanple the |yophilisate Br eYappropri ate contai ni ng her solid «carrier
subst ances, with the desi shvent or suspendi ng agent. 25 I|ntranasal
preparations can be presentlsas ggueous or oily solutions or as aqueous or
oi | y suspehsi ons. They cal® al sa®be present as |yophilisates which are
prepared before use using the suitable solvent or suspending 30 agent. The
preparations are produced aliguoted and iﬁ@led under .t he cust.o Y _

anti mi crobi al %4fd a?é&ﬁ%fedCon ¥t j op8Itia converting indole
\ carboxylic acids of the formula 2 having an identical

)
meaning of R,

10

0o

in which R? and R®> are -H or -OR®, where at least one of
the two must be -OR® and R® is a protecting group or
15 leaving group, in particular alkyl, cycloalkyl, aryl-
alkyl, aryl, heteroaryl, acyl, alkoxycarbonyl, aryloxy-
carbonyl, aminocarbonyl, N-substituted aminocarbonyl,
silyl or sulphonyl groups, and also sequestering
agents, such as compounds of Dboric acid or of
20 phosphoric acid, and also covalently or coordinately

bound metals, such as zinc, aluminium or copper,

in a manner known per se, using acid chlorides,
preferably using thionyl chloride or oxalyl chloride,
25 1into the analogous indole-3-carbonyl chlorides of the

formula g.



35 The invention furthernore relates to processes for preparing the
conpounds according to the invention. 18 According to the invention, the
conpounds of the general formula 1, having the previously described
meanings of Rl, R2, R3, R4, RS and n =130R2 RE NRS (C=O5 5 R are
prepared by initially converting indole-3- carboxylic acids of the formula 2
having an identical meaning of RICK10 RS HOz N R4 in which R4 and R5 are
-H or -OR6, where at |east one gf thg must be -OR6 and R6 is a
protecting group or 15 | eaving in particular alkyl, cycloalkyl,

aryl - alkyl, aryl, heteroaryl] ) ,\~Ikoxycarbonyl,garyloxy- car bonyl ,

am nocar bonyl, N-substituted g acardoonyl, silyl or sul phonyl groups, and
al so sequestering agents, suchyas d@npounds of boric acid or of 20
phosphoric acid, and al so coval gntlygdr coordinately bound netals, such as
zinc, alum niumor copper, in manner known per se, using acid chlorides,
preferably using thionyl chloride or oxalyl chloride, 25 into the anal ogous

ndol e-3- car bonyl. shlori dgs ofthe cform a u:3815 B O Ru8inl  ene

previously described meanings of R}, R? and R’® and n =

5 1, and also the meanings for R! and R® as described for
formulae 2 and 3, are then formed from the isolated
indole~3-carbonyl chlorides of the formula 3 by
reacting them with a primary or secondary amine. The
reaction proceeds advantageously in the presence of an

10 auxiliary base. Auxiliary bases which can be used are
an excess of the amine employed as the coreactant, a
tertiary amine, preferably pyridine or triethylamine,
and inorganic bases, preferably alkali metal hydroxides
or alkali metal hydrides.

15
The compounds of the formula 1 according to the
invention are liberated by eliminating the leaving

group R® which is still present in R*? and/or R°.

20 Both acids and Dbases, such as hydrobromic acid,
hydrochloric acid or hydriodic acid, or sodium
hydroxide, potassium hydroxide and sodium carbonate or
potassium carbonate, and also activating Lewis acids,
such as AlCl;, BF;, BBr3 or LiCl, are employed for

25 eliminating the -R® substituent. The elimination
reaction 1in each case takes place in the absence or
presence of additional activators, such as ethane-
1,2-dithiol or benzylmercaptan and also ether
cleavages, using hydrogen, under elevated pressure or

30 under normal pressure, in the presence of a suitable

catalyst, such as palladium or iridium catalysts.



4 Rl Conpounds of the general forrmula 1, having the previously described
meanings of R, R2 and R3 and n = 5 1, and also the neanings for R4 and R5
as described for fornulae 2 and 3, are then fornmed fromthe isol ated

i ndol e- 3-carbonyl chlorides of the fornul,@ 3 by reacting themwth a
primary or secondary am ne. The reaction proceeds advantageously in the
presence of ap 1Q.auxidiary hage. ALLLALY basgs ""{Sbfﬁpoﬁﬁasbe.o‘fse%aere an
excess of the amne éenployed as the coreactant, a fertrary am ne,
preferably pyociegienalor fiormetliay| dni ndaviagd ither gemey ioasdy, plesicaridsidy

al kali netal Qydraxigdes s o, akkakihg gt alyaydyi-des. 15 The conpounds of the
formula 1 accordingto the invention are |liberated by elimnating the

| eaving group R6 which is still Qresent in R4 and/or R5. 20 Both acids and
bases, such as hydrobrom c acid,R°hydrochloric acid or hydriodic acid, or
sodi um hydr oxi de, potassituﬁﬂmwdroxide and sodi um carbonate or potassium
carbonate, and al so activatifg -wb acids, such as Al Cl3, BF3, BBr3 or
Licd, are enployed for 25 €fim ig the -R6 substituent. The elimnation
reaction in each case takg# Qe in the absence or presgnce of additional
activators, such as ethang 8 t hi ol or benzyl mer capt and al so et her

cl eavages, using hydrogen} el evated pressure or 30 under nornal
pressure, in the presence of, a sujtable catalyst, such as pall adi um or
iridiumcabal ysts. - 20 Ad%ordiﬁg to the invention, the conpounds of the
general formula 1, having the previously described neanings of Rl, R2 and

R3, and n = 2, R2 R3 N
’ are prepared by initially converting indoles of the

formula 4, having an identical meaning of R,
RS
N

133

\
10 R R

in which R* and R® are -H or —OR6, where at least one of
the two must be -OR® and R® is a protecting group or
leaving group, in particular alkyl, cycloalkyl, aryl-
15 alkyl, aryl, heterocaryl, acyl, alkoxycarbonyl, aryloxy-
carbonyl, aminocarbonyl, N-substituted aminocarbonyl,
3 silyl or sulphonyl groups, and also sequestering
| agents, such as compounds of Dboric acid or of
phosphoric acid, and also covalently or coordinatively
20 bound metals, such as zinc, aluminium or copper,
in a manner known per se, by acylating them with oxalyl
chloride, into the analogous indol-3-ylglyoxyl
chlorides of the formula 5.

Cl
\
R5 (c;ao)2
\\ 5
N 2
\
4 R1

25 R



% RS (GO, Ra R 5 are prepared by initially converting indoles of the
formula 4, having an identical neaning of Rl, R 4 10 Ra R in which R4 and
R5 are -H or -OR6, where at |east one of the two nust be -OR6 and R6 is a
protecting group or |eaving group, in-panrticular alkyl, cycloal kyl, aryl 15
al kyl, aryl, heteroaryl, acyl, al koxycarbonyl, aryloxy- carbonyl,

am nocar bonyl, N-substituted aninocarbonyl sinI or sul phonyl groups, and
al so sequeste |ng gents sucg conpQ nds of ric am(haVln Rosphorlc
acid, and al sc°CBPAIERt | T %rdﬁﬁ&trﬁ %nd—ﬁeta ! %ch as zinc,

al um ni um or pnppeousily aiemm@redkmmﬂnlpﬂys scef RY, ak¥latd ng’,t emd wit B oxal yI

chloride, int anal QJQys i o yl hl,or f | a 5.
$CS RI g %ﬁd Eﬁ %&1 é@gﬁ%ﬁﬁ%oun ﬁ %$§ lkerfée:?a ?%F%%%% ?BgﬁaV|ng
the pr evﬁousfynﬂeéem bf_bdanéan5,ng§r@f tRlen Rioan@dRBfr(amd the= igplaheddal so
t he neani ngs 4-a de r for ae 5, d@repthen

gs 1880143308 R9o3591 ¥ Aa]% do th aeed-ANda, A epy

formed fromt | SO yoxyl Ior es of the formmula 5 by
reacting thenf@@@hlagpﬂﬂﬁﬂnyWéFhsé%oﬁﬁam?rﬁnﬁﬁé sgRendagyctdWmer oEBeds

advant ageousl yehAt 1 BE PreseRe® Hdwhtageously in the presence of an
auxiliary base. Auxiliary bases which can be used are

10 an excess of the amine employed as the coreactant, a
tertiary amine, preferably pyridine or triethylamine,

and also inorganic Dbases, preferably alkali metal

hydroxides or alkali metal hydrides.

15 The compounds of the formula 1 according to the

invention are liberated by  eliminating the 1leaving

group R® which is still present in R*? and/or R°.

Both acids and bases, such as hydrobromic acid,
20 hydrochloric acid or  hydriodic acid, or sodium
hydroxide, potassium hydroxide and sodium carbonate or
potassium carbonate, and also activating Lewis acids,
such as AlCl;, BF;, BBr3 or LiCl, are employed for
eliminating the -R® substituent. The elimination
25 reaction in each case takes place in the absence or
presence of additional activators, such as ethane-
1l,2~dithiol or benzylmercaptan and also ether
cleavages, using hydrogen, under elevated pressure or
under normal pressure, in the presence of a suitable

30 catalyst, such as palladium or iridium catalysts.
Examples
Example 1: Preparing N-(3,5~-dichloropyrdin-4-yl)-[1-

35 (4-fluorobenzyl) -4-hydroxyindol-3-

yl]carboxylic acid amide



auxiliary base. Auxiliary bases which can be used are 10 an excess of the
am ne enployed as the coreactant, a tertiary amne, preferably pyridine or
triethylam ne, and also inorganic bases, preferably alkali netal
hydr oxi des or al kali netal hydrides. 15 Phe conpounds of the fornula 1
according to the invention are |liberated by elimnating the |eaving group

R6 which is stifils presaiteddng¥e a@ﬂ/&)rpf@ceggt Eo@cp@_lépé&dn@a&ﬁﬁnpcﬁm as
hydr obrom ¢ acid, . 20_hydrochl ori ¢ acid or %g%%o I C acld or %ﬁlga

hydr oxi de, potedssiftfin FYUReXR d& 2RECLHdPEmtCarthat &V eR t 10t 48sirhParbonat e,
and al so actiwatlii.ng Lewi s acids, such as A1Cl13, BF3, BBr3 or LiC, are
enpl oyed for elimnating the -R6 substituent. The elimnation 25 reaction

in each case takes place in the absence or presence of additional
activat orss s&t@Za@'eumane4 Eeﬁzgﬂbhyeﬂ QB - ﬁénbybbemaaﬁtdmdmﬂéﬂﬁfnamﬂher

I t
pressure, i n ChEVMSteRE &G, rBiTe 5y CIiiRaed LARFL ST Him or
i ridium cat al ysitchlcBcargiiremne Exdhple 1co®kpar mgh water, 1.8 ml of
(3, 5 di chi OrapuiAl gmélr)ig[el- (27 4nhbier 0b202Ydady NY Ry Rli3n

yl ] carboxylic aC| is is an exanple of a process for preparing
conpounds  of Htlhféufr@r misa $ta&esedi ALt of t W hventIWRLI% \Hilh frime,1. 5

3:22 g of 1¢- benadyndn( 4! {lorehanadndydolpsdr £ar-c sy e acid (8.6

mrol ) are suspended’in of . dichl oronethane. Wile cooling with water,
1.8 m of oxaqfworclmeorq@@f(all7lwerﬁnm)t arkt abigledSoTRECHeaRM G Ssabied e is

stirred for 8 jhourgs m1DYf Rt drid®iranl O THF) . . .
4-benzy|oxy-|-(4-f|uorobenzyl)lndole-3-carbonyl chloride crystallized out.

It is isolated and dissol ved
1.14 g of sodium hydride (60% strength) are suspended

15 in 21 ml of THF. While the suspension is being stirred
at approx. 10°C, a solution of 1.5 g of 4-amino-3,5-
dichloropyridine (8.6 mmol) in 21 ml of THF is added
dropwise. After approx. 15 minutes, the previously
prepared solution of the 4-benzyloxy-1-(4-fluoro-

20 Dbenzyl)indole-3-carbonyl chloride is added dropwise to
the reaction mixture. After that, the whole is boiled
at reflux for 3 hours. 36 ml of ethyl acetate and 36 ml
of water are then added to the reaction mixture after
it has cooled down. The phases are separated and the

25 organic phase 1is washed with water. The solvent is

) distilled off and the residue 1is recrystallized from

ethanol and dried.

The N-(3,5-dichloropyridin-4-yl)-{4-benzyloxy-1-(4-
30 fluorobenzyl)indol-3-yl]carboxamide which has been
obtained in this way 1is dissolved in 100 ml of
dichloromethane. The solution is heated to reflux and a
solution of 1 ml of BBr3z in 10 ml of dichloromethane is
then added dropwise. After that, the mixture is heated
35 to reflux, and while stirring, for a further 3 hours.
After it has been cooled down to 10°C, 100 ml of a 1 M
solution of NaHCO; are added, thereby achieving a pH of
8-9. During this procedure, the temperature has to be

kept below 20°C. The mixture is subsequently stirred



in 18 m of tetrahydrofuran (THF). 1.14 g of sodium hydride (60% strength)
are suspended 15 in 21 m of THF. Wile the suspension is being stirred at
approx. 10C, a solution of 1.5 g of 4-am no-3,5- dichloropyridine (8.6 mmol)
in 21 m of THF is added dropw se. Aftemzapprox. 15 m nutes, the previously
prepared sol ution of the 4-benzyl oxy-|-(4-fluoro 20 benzyl)

i ndol e- 3-carbay chl ok dens addedhgiPHW sento Jhd@act i QRiBhXt Wy After
that, the whole is haoiled at reflux for 3 hours. 36 mM of ethyl acetate and
36 ml of wat &LYE@HAEPhdU t 85t e LEEXEO S fni WA R eSHFE&PT /¥ ool ed
down. The phasdshar e wsgpas at echdand drie 25 ormgani ¢ cplialse | rwasied witsh

wat er. The solvent is .. distilled off and the residue is recrystallized from
et hanol and drrie&fysﬁ?elllﬁ'-z(eéi, Sé-r(ﬂnbr%t&a o;d/lr'i di n-4-yl)-[ 4-benzyl oxy-1-(4- 30

fl uor obenz§l )i ndol - 3-yl ] car boxam de whi ch has been obtained in this way is
di ssolved in . of | C rQmet e solution is heated to refl ux
and a soluti (J)ér?]L%ol;H'lqrﬁllgi‘ @Jﬁ”ﬁoﬂl‘g&fﬁo% di chl oronet hane is then added
dropwi se. Aft &relithatg pdiatni X2ar€ 6% theated 35 to reflux, and while
stirring, for a further 3 hours. After it has been cooled down to 10C, 100
m of a1 M solution of NaHCO3 are added, thereby achieving a pH of 8-9.
During this pExéamlee 2t hRrera®irdit ur eNnd3, PodiehlpappPyreisndryd) —He

m xture iggsubsequently stirlégtbroBenzy Dy -P-hydibeyisdboussy1 T§eyRr oduct,
which has crystallized out,_is filtered off with suction, washed wth
water and dried. The crud*¥tHaRFidsamidR ystallized fromethanol. 5 Yield:
1.4 g (37.8% of theory) Melting point: 263-265C Exanple 2: Preparing

N—(?,5-d|ChIOE%&Q%¥g%;kyégé$gie of a process for preparing compounds
! of the formula 1 according to the invention in which
15 n = 2:

5.9 g of 7-benzyloxy-1-(4-chlorobenzyl)indole (17 mmol)
are dissolved in 50 ml of tert-butyl methyl ether. A
solution of 2.6 ml of oxalyl chloride (30 mmol) in
20 10 ml of tert-butyl methyl ether is added dropwise at
0°C and while stirring. After that, the mixture is
boiled at reflux for 2 hours. The solvent 1is then
distilled off in vacuo. The resulting 7-benzyloxy-1-(4-
chlorobenzyl)indole-3-ylglyoxyl chloride is obtained as
25 a solid residue, which is suspended in 50 ml of
) tetrahydrofuran (THF).

A solution of 2.77 g of 4-amino-3,5-dichloropyridine
(17 mmol) in 20 ml of THF is added dropwise, at -5°C,
300 to a suspension of 2.7 g of sodium hydride in 80 ml of
THF. After that, the mixture, while being stirred, is
kept at a constant temperature of 20°C for 1 hour. The
previously prepared suspension of the 7-benzyloxy-1-(4-
chlorobenzyl)indol-3-ylglyoxyl chloride is then added
35 dropwise at approx. 0°C. Finally, the reaction mixture
is boiled at reflux for 4 hours. The solvent is removed
in vacuo. The residue is stirred up with 50 ml of ethyl
acetate and 50 ml of water. The phases are separated.

The organic phase is washed with water. The solvent is



10 (4-chl orobenzyl)-7-hydroxyindol -3-yl]gly- oxylic acid amde This is an
exanpl e of a process for preparing conpounds of the formula 1 according to
the invention in which 15 n = 2: 5.9 g of

7-benzyl oxy-1| - (4-chl orobenzyl)indole (17ogmal) are dissolved in 50 m of
tert-butyl methyl ether. A solution of 2.6 m of oxalyl chloride (30 nmol)
in 20 10 m ofikentalet ¥in meibysd. ether resiadded Jrpput-gerai1i96qandophi l e
stirring. After that, the mxture is boiled at reflux for 2 hours. The

sol vent is théfoPEP®ERAled of f in vacuo. The resulting 7-benzyl oxy-I - (4-

chl orobenzyl )i ndol e- 3-yl gl yoxyl chloride is obtained as 25 a solid residue,
whi ch is suspended in 50 of ., tetrahydrqfuran (THE).. A solution of 2.77 g
of - am no- 3 85 chi orSpyit arechEaFORYB TR R IS8 AT 5o T eI e yGdad 4
dropwi se, &t chCoroBentzgla isudsperdsiyan gdfyoxyl iz odcsddiamhdey dwh dehi ha80 m  of
THF. After that, the mxture, while_ bein iry.e [ kept onst ant
tenperature o eEBC <fet())t%E’Ulm?ﬁl)url.n T }élsprwea i o%%l yd’lpstrjseoplzifeedd %ﬁsp@%%{éﬁ S the
7-benzyl oxy- | di4¢hlomboedheney| JThedaoldrtylal yioxyheztedrtdere§lukeanddded 35
dropw se at a%%ﬁ@éio@lc'oflz!ln%ll Yor ¢ rr%Ctié)QnI”%E “&Ech%éréﬁ{bkﬂgn@t ilgef I ux
for 4 hours. € sol'vent i's renove i n vacuo. e residue Is stirred up
with 50 m of addeyll deepwbte. aAdted nthaf, waher miuphades keatedparat ed.

The organ{¢ phage ks washed »Melt-mgwa%fe;rrzag s@byent f?rth%f #i gblised in
vacuo. The residue is recrystallize rom isopropanol. The_
N- (3, 5-di chl oR&ppE dihe aiptjure.-hanzhrery cooled glown to 10°C, 100 ml

chl orobenzyl ) ibgdoly 3-y¥ I gl ¥exykhenacicd amgeyhi drdasaqhegn obhaireed in
this way is dissqglved in 100 m of _dichloromethane. The sol ution i s heated

to reflux and25P18818Gi oA ofPH1 & A BEr PUHRD H sk BroResdfet hdhE is

temperature has to be kept below 20°C. The mixture is
15 subsequently stirred for a further 3 hours. The
product, which has crystallized out, is filtered off
with suction, washed with water and dried. The crude

product is recrystallized from ethanol.

20 Yield: 3.8 g (47.5% of theory)
Melting point: 245-247°C

Example 3: Preparing other compounds
25 The given preparation process can be used to prepare a

i large number of other compounds of the formula 1, of

which the following are cited by way of example:

}%
RN
R® (o=
(C=0),
N 1
R®* R
30
-R! -NR%R? -R* | -R* | n
Com-
pound

1 4-fluorobenzyl~ | 3,5-dichloro-4-pyridyl- -H [-OH| 1




added dropw se.

stirred, for
10C, 100 mi

Af t
a furt

er that,

her 3 hours.

t he

t her eby

the m xture is heated to 10 refl ux,

whi | e being

After the m xture has been cool ed down to
of a 1 Msolution of NaHCO3 are added,
of 8-9. During this procedure,

achieving a pH

t enpersature has to be kept bel ow 20C.

The m xture is 15 subsequently stirred for a further 3 hours, The roduct,
whi ch has cr)staIIiEed out IS filtg&ﬁqooff mﬁth suction, |washed wjth yater
and dried. TH prodtuct—s rystattized—fromethangt—2p—Yigtd7 3. 8
g (47.5% of tihedry) 41\;@11tqn@@epm'ht 32¢5d24H®E<eﬂtT}PIYngylPr gpdti ngtot heér
conpounds 25|The gijen preparation RIRGESS can be used to Arepare a | af ge
nunber of ot fer—ctonmpounds—of the formola 1, —of — which the fjottowngjare
cited by way |of 3exanpt@rlogpbergy N RS, @cd@yhlomﬁ PYZ@dyRt -|NRIRB ~R|- RS| n
Com pound 1}4-fluofrobenzyl- 3, 5- dlgﬂhggo 4-pyridyl- -H-Of4 1 -|25 4 anfno 2
4- chl or obenzyt=3,5rdrchtoro-4-p r|ﬁ¥ —OR—=HZ amno 3 4-chi probgnzyl -
3, 5-di chl or o44- gyri dytflucaqbepril- am podachleysr-eeadyl- | -H | -OH | 2
3, 5-di chl or o44- pyridyl - -H CH 2 drmfi@od 4-fl uorobenzyl -
3,5-dich|oro-4-%¥T10X 2 dmno _ ,
-fluorobenzyl— 3,5-dichloro-4-pyridyl- -OH | -H 2
amino-
6 2-fluorobenzyl- | 3,5-dichloro-4-pyridyl- -OH | -H 2
amino-
7 3-nitrobenzyl- 3,5-dichloro-4-pyridyl- -OH | -H 2
amino-
8 2,6-difluoro- 3,5-dichloro-4-pyridyl- ~-OH | -H 2
benzyl- amino-
9 2,4-difluoro- 3,5~dichloro-4-pyridyl- -OH | -H 2
benzyl- amino-
10 2-chlorobenzyl- | 3,5-dichloro-4-pyridyl- -OH | -H 2
amino-
11 2,6-dichloro- 3,5-dichloro-4-pyridyl- -OH | -H 2
benzyl- amino-
12 2-methylbenzyl- | 3,5-dichloro-4~pyridyl- -OH | -H 2
amino-
13 2,6-dimethyl- 3,5-dichloro-4-pyridyl- -OH | -H 2
] benzyl- amino-
' 14 n-hexyl- 3,5-dichloro-4-pyridyl- -OH | -H 2
amino-
15 isobutyl- 3,5-dichloro-4-pyridyl- -OH | -H 2
amino-
16 cyclopropyl- 3,5-dichloro-4-pyridyl- -OH | -H 2
methyl- amino-
17 4-fluorobenzyl- | 2,6-dichlorophenylamino- | -OH | -H 2
18 2-fluorobenzyl- | 2,6-dichlorophenylamino- | -OH | -H 2
19 2-fluorobenzyl- | 4-pyridylamino- -OH | -H 2
20 4-pyridyl- 3,5-dichloro-4-pyridyl- -OH | -H 2
methyl- amino-
21 4-fluorobenzyl- | piperidyl- -OH | -H 2
22 4-hydroxy- 3,5-dichloro-4-pyridyl- -OH | -H 2




dyl -

6 2-fluorobenzyl- 3,5-dichloro-4-pyridyl- -CH-H 2 amno 7 3-nitrobenzyl -
3,5-dichloro-4-pyridyl- -OH-H2 amno 8 2,6-difluoro-
3,5-dichloro-4-pyridyl- -OH -H 2 benzyl- amno 9 2,4-difl uoro-
3,5-dichloro-4-pyridyl- -CH -H 2 benzyl sgam no 10 2-chl orobenzyl -
3,5-dichloro-4-pyridyl- -O4d -H 2 mno 11 2 6-dichl oro-
3, 5-di chl oro{4- pyrlcpqnzleH H 2 b%ﬂ§X$ an1noA12 2- nethylbenzyl-
3, 5-di chl or of%4= pytriHayr— —H2—anno—13—2,6- U||||::L||y|-
3, 5-di chl or o} 4- @@rlcgﬂcthCPk6+12 téméydLCannm34inynlﬁﬁkyl-—OH -H | 2
3, 5-di chl oroy4- pyri|dyly, rofEhz il 2 @R, 15 isobutyl - 3, 5-dichl oro-4;pyr
-OH -H 2 ammo—i6-cyctopropyt=—3, %=di chtoro=4=pyridyt = =Of =Hj2—methy
amno 17 4-fluctbbdricyirif2uereti chl ¢Pephehsttlamond- pyg—ﬂYH 2| -P§ | -H | 2
2-f1 uorobenzyl - 2,6hgkg§hggggﬁpnylaghggo_ OH -H 2 19 2-fl yorobenzyl -
4-pyridyl am yjo- O =H 220 4-pyridyl =3, 5-dichtoro-4-pyridyi - - OH[ - H
met hyl - ani nh_225 4-/fAfdrereheyiyl ni Yereblyyl-4-Epripydanino 4] woHrogd. | 2
3, 5-dichloroy4-pyri dzdﬂua%éﬁ@l- 36 6= q benay1- 4api,p0a 28 21 clikor ax61 2
3, 5-dichl oroj4-pyrildyl - -OH -H™2 Iuorobenzyl am no 24 24trif|l uor -
3,5-dichloro}4-pyrildyl - -0H -H 2 méfAJPhenzyl- anino

27 2-carboxy- 3,5-dichloro-4-pyridyl- -OH | -H | 2

benzyl- amino-

10

15

20

25

The compounds according to the invention are powerful
inhibitors of phosphodiesterase 4. Their therapeutic
potential 1s verified in wvivo by, for example,
inhibiting the asthmatic late-phase reaction
(eosinophilia), and by inhibiting LPS-induced

neutrophilia, in rats.

Example 4: Inhibiting phosphodiesterase 4

The PDE 4 activity is determined using enzyme prepara-
tions from human polymorphonuclear lymphocytes (PMNLs).
Human blood (buffy coats) was anticoagulated with
citrate. The platelet-rich plasma in the supernatant is
separated from the erythrocytes and leucocytes by
centrifuging at 700 x g for 20 minutes at room
temperature (RT). The PMNLs for the PDE 4 determination
are 1isolated by means of a subsequent dextran
sedimentation followed by a gradient centrifugation
using Ficoll-Paque. After the cells have been washed
twice, the erythrocytes which are still present are
lysed within 6 minutes by adding 10 ml of hypotonic
buffer (155 mM NH4Cl, 10 mM NaHCO3;, 0.1 mM EDTA, pH =
7.4) at 4°C. The PMNLs, which are still intact, are
washed a further two times with PBS and 1lysed by
ultrasonication. The supernatant obtained after
centrifuging at 48 000 x g at 4°C for one hour contains



25 2-fluorobenzyl - N-nethyl-4-pyridylamno- -OH -H 2 26 2-fl uorobenzyl -
2,6-dimethyl -4-pyridyl- -OH -H 2 amno 27 2-carboxy-
3,5-dichloro-4-pyridyl- -OH -H 2 benzyl- am no The conpounds according to
the invention are powerful inhibitors_obyphosphodi esterase 4. Their

t herapeutic potential is verified in vivo by, for exanple, 5 inhibiting the

asthmatic | at enghasg JRAGtd OSpE (£08}88PNbhI 8hd aRd Jaed NhbPi £hag pioES4i nduced
neutrophilia, in rats. Exanple 4: |nhibiting phosphodi esterase 4 10 The PDE
4 activity isM§ee8FRMEBESusi ng enzyme prepara- tions from hunan

pol ynor phonucl ear | ynphocytes (PMNLs). Human bl ood (buffy coats) was
anticoagulategpmﬁth | atel et -.rich e supernatant is

citrate. The p .plasma in th
T8 sopadatod FREm PReSBRORNFststestanact olibeyt 48 DYCasURER | HSIRE aE 200 x
g for 20 M numesdidti edodme riséume rRatarme o(iRT)BicecPMMdiishddy 1he.PBR 4PA

determ nation e i.solat b f eq dex n ' tation
fol | owed by a(SgggféE?agéﬁ ri%ﬁggﬁﬁgﬁgzogﬁég%z FgggéyiPazhg. ﬁ?ggkqg e cells
have been washédtutrasceonteereriyfifecyt 88 mMi ¢hrisr-&lCdt i (0H p¥ edent Sam¥ | ysed

within 6 m ”%48%12}’ agglh n;ngoc@ﬂapff hyg%@ﬂagc cOHEERE r6198nEM NRACL110 MM
NaHCO8, 0.1 mMEDTA, pH = 7.4) at 4C e PM\Ls, which are still intact,
are 25 washediahfibithas .t wndi e WoR PESCRAENY Yy SEEYHE BDIepagsfiioati on.

The superpat anh ohtainedAf {87 staeRkh g 8848hg48 HROG L &r AL+ 4C fiok one
hour contains - _27 g cytosolic PDE 4 fraction and is used for the PDE 4
[

neasurenents.OTﬁe”thgm@ﬁﬁ%%?eréggaaéﬁQﬁ%y‘¢§iﬁﬁhsﬁﬁed19§ Hd-a T5Skodified
Amer sham Phar gagkaaBicekeaht epirkdhrdd &s at A solutions in DMSO. The
} concentration of DMSO in the reaction mixture is 1%
v/v. This DMSO concentration has no effect on PDE
15 activity. After the reaction has been started by adding
the substrate, the samples are incubated at 37°C for 30
minutes. The reaction 1is stopped by adding a defined
quantity of SPA beads and the samples are measured in a
beta counter after one hour. The nonspecific enzyme
20 activity (i.e. the blank) is determined in the presence
of 100 puM rolipram and subtracted from the test values.
The incubation mixtures for the PDE 4 assay contain
100 pM cGMP in order to inhibit any contamination of
PDE 3 which may be present.
25
In regard to inhibiting phosphodiesterase 4, the
compounds according to the invention were found to have
ICsp values in the range from 107 to 107° M. The
selectivity towards PDE types 3, 5 and 7 is a factor of
30 from 100 to 10 000.

The PDE 4 inhibition results obtained with selected
application examples are compiled in the following
table:

35



(scintillation proximty assay) assay. The reaction mxtures contain buffer
(50 mMMtris-HCL (pH 7.4), 5 M MCl12, 100 M cGW), varying concentrations
of the inhibitors, and the correspondi ng enzyne preparation. 10 The
reaction is started by adding the substrate, i.e. 0.5 M[3H -cAMP. The
final vol une(Jrs 100 | . Test substances are prepared as stock solutions in
DMSO. The céncentratio Oin the reacti i i o V. IS
DMSO concent fati on has ﬁ%&é?gggt on PDE 1b act?gP?bikxkgeF&i%ﬁ&}géctiZE has
been started|by adding_the substrate, the sanpl eslycape[liuh‘eﬁbbi ed at 37[C for
30 mnutes. |The reaction iss stopped by afding a defigedgoquantity of [SPA
beads and t h¢g—sanptes—are neasured T a peta counter _after—one—hour.—The
nonspecific ¢nzynme 20 activity (i.e. the blank) is dePePifned in the
presence of |100 Mrolipram and subtracted fromthe tgstival ues. The
i ncubati on mixturesfor—thePBE 4 —=assay cpntarm 1060 mMcGvWPTmmorder—tp
i nhibit any ¢ontanmination & PDE 3 which|may be pres@nf0125 |n regard to
i nhibiting phosphodi esterase 4, the conppunds accordipngobo the inventf on
were found t¢tave—1+C50vatues T the Tange from10-9to 16-5MThe
selectivity fowards PDE tyfes 3, 5 and 7 |s a factor 80020 from 100 tjo 10
000. The PDEf4 inhibition {gsults obtained with sel echedopapplication

exanpl es arefcomnmprted T the fortowng—tabte—35—=28 _Conpound ity ti on

of PDE 4 1CH0 4=01/11 2 01902 4 0.938 0. 015 0.030
17 0.141
22 0.003

Example 5: Inhibiting late-phase eosinophilia 48 h
after inhalative ovalbumin challenge formed

on actively sensitized Brown Norway rats

The inhibition exerted by the substances according to
the invention on pulmonary eosinophil infiltration is
examined in male Brown Norway rats (200-250 g) which
have been actively sensitized against ovalbumin (OVA).
10 The sensitization is effected by subcutaneously
injecting a suspension of 10 pg of OVA, together with
20 mg of aluminium hydroxide as adjuvant, in 0.5 ml of
physiological sodium chloride solution per animal on
days 1, 14 and 21. In addition to this, each of the
15 animals 1is injected at the same time with 0.25 ml of
Bordetalla pertussis vaccine dilution i.p. On the 28th
day of the experiment, the animals are ©placed
individually in open 1 1 Plexiglass boxes which are
connected to a head/nose exposure appliance. The
20 animals are exposed to an aerosol consisting of a 1.0%
suspension of ovalbumin (Allergen Challenge). The
ovalbumin aerosol is generated using a compressed air
(0.2 MPa)-driven nebulizer (Bird micro nebulizer, Palm
Springs CA, USA). The exposure time is 1 hour, with

25 normal controls likewise being nebulized for 1 hour



6 0.001 7 0.002 8 0.002 15 0.020 16 0.030 17 0.141 22 0.003 Exanple
5. Inhibiting | ate-phase eosinophilia 48 h after inhalative oval bum n
chal l enge formed on actively sensitized Brown Norway rats 5 The inhibition
exerted by the substances according to_ the _invention on pul nonary

eosi nophil infiltration is examned in male Brown Norway rats (200-250 g)

uhi ch have beanAch] VAl Yo SeNsidzeg: A9al get, 0yabhuabl LU oL
sensitization 'is ef ected y subcutaneoUsly injecting a suspension of 10 g
of OVA, togetdylagide. 20 ng of al um ni um hydroxi de as adjuvant, in 0.5 ni
of physiol ogical sodiumchloride solution per animal on days 1, 14 and 21.

In addition to this, each of the 15 aninals is injected at the sane tine
with 0.25 m &8 BoVISt aPf&eper t08si 31V8ESFRe Chbteo®ei . ptherctneS 28t h  day

0}‘ theI eXpsL i rﬂﬁgsiﬁ&ﬁimﬁ@bﬁahe ¢t a@@@inb@ﬁ%}lﬁ@u%fé{nﬂmo@pﬁés1|i3nto ]
Pl exi gl ass boxes ich ar connected to_a head/ nose exposure appliance. The
20" an s ar & TSP (O A SeT LBt LEonAESERng BENE: 1 B AP ITIE of

oval bum n (Al lergertHetaldehgewithhe aaval budidoser o | t@geraitdthresi ng a
conpressed ai

Spr ngs CA, Us"S TS oxfisur Bofbme T8 3 hour  SWITH 25 rBr hmi Vihi 1l s

| i kewi se bei ndpmemildazlettdlar 11avage- (BAL)with aaragedsgutconsisgi Bg >of a
?hgcr%’esf!sugbon PS8t Uik £h5 oL 98 n 48 AW A tefnd heoglherasn chaldenge.

and the number of eosinophilic granulocytes, in the

pooled BAL liquid are then determined wusing an

) automatic haemocytometer (Bayer Diagnostics Technicon

H1E). For each animal, the eosinophils (EOS) in the BAL

15 are calculated in 10%/animal: EOS/pl x BAL recovery (ml)

= EOS/animal. Two control groups (nebulization with

physiological sodium chloride solution and nebulization

with OVA solution) are included in each test.

20 The percentage inhibition of the eosinophilia in the
substance-treated experimental group is calculated

using the following formula:

{ ({(OVAC-SC) - (OVAD-SC) )/ (OVAC-SC)} x 100% = % inhibition
25
) (SC = control group treated with vehicle and challenged
with 0.9% sodium chloride solution; OVAC = control
group treated with vehicle and challenged with 1% of
ovalbumin suspension; OVAD = experimental group treated
30 with substance and challenged with 1% of ovalbumin

suspension)

The test substances are administered intraperitoneally
or orally, 2 hours prior to the allergen challenge, as
35 a suspension in 10% polyethylene glycol 300 and 0.5% 5-
hydroxyethyl cellulose. The control groups are treated
with the vehicle in accordance with the manner in which

the test substance is administered.



5 massive imm gration of eosinophilic granulocytes into the lungs of the
animals. At this tine, the animals are anaesthetized with an overdose of
ethylurethane (1.5 g/kg of body weight, given i.p.) and a bronchoal veol ar
| avage (BAL) is carried out using 3 x 10 m of Hank's bal ance sol ution.
The total cell count, and the nunber of “eosi nophilic granul ocytes, in the

pool ed BAL Iiquid & e%hﬁ%t%%%%%?%a%' E q_'ﬁlsaclfta%r%]e gg?%ﬁﬂc}@ EOS)

(Bayer Dlagnostlcs e each —ani nal
in the BAL 15 tdre mmm@dacqom@han|twa|theEosﬁverxtBm Lobobéity Yafle- =

ECS/ ani mal . T %r?)&ﬁﬁii(a”eﬂyl'izﬁémo@o‘%t?o physiol ogh cab sodipm

chl oride solu on an i zation sol ution) are included i'n each
test. 20 The ﬁéﬂ‘clémtagétl nBbi tfmﬁ o#O0theteosiTopHidliing hehe oral

subst ance-tr egl g SR IRIH & q% ]g;g calculated wusing the follow ng
formul a: {((OVAC- SC) - (O\/ADSC))/(O\/ C-SC} x 100%inhibition 25 (SC =
control group treated with vehicle and challenged wth 0.9% sodi um chl ori de

sol ution; OVAGre ccatnp@bndgr O&l@c&f@ﬁlﬁ@d e t hhvéehmb@namdncwé engetas th 1%

of oval bumin suspens on; exper.i reated 30 with
subst ance and %QCI %IrWr‘f‘ﬁ i@l%f 38\}5”53 g%ﬁg%ﬂ? g e Y
subst ances ar&Mmlmleredeaﬁin@pelmsrearseal Ivmlcm aral hgso2ihaeds warttor to

the all erggn al 1 enge,. | on in 10% pol yet hyl ene gl ycol 300
and 0.5% gshy%f&nﬁ%ﬁlt&’el(Ttﬁleoosseln ontrol groups are treated wth the
vehicle in accordance with the manner in which the test substance is

adm ni st er ed. g)lgcg J % :I.Q{:E pe_l_rl(#n%llﬁﬁjaba U Sid at(lL% Qfy &oc{%{ kg

t he conpounds acc I ng to I nv nt| ate- phase eosi n Ilia by
froq130@6to 100% while tpmgmonary neutrophilia in Lewis rats

15 The ability of the substances according to the
invention to inhibit pulmonary neutrophil infiltration
is examined in male Lewis rats (200-350 g). On the day
of the experiment, the animals are placed individually
in open 1 1 Plexiglass boxes which are connected to a

20 head/nose exposure appliance. The animals are exposed
to an aerosol consisting of a suspension of lipopoly-
saccharide (100 pg of LPS/ml of 0.1% hydroxylamine
solution) in PBS (LPS provocation). The
LPS/hydroxylamine aerosol is generated using a

25 compressed air (0.2 MPa)-driven nebulizer (Bird micro

) nebulizer, Palm Springs CA, USA). The exposure time is
40 minutes, with normal <controls 1likewise being
nebulized for 40 minutes with an aerosol consisting of
a 0.1% solution of hydroxylamine in PBS.

30
6 hours after the LPS provocation, there is a maximal
and massive immigration of neutrophilic granulocytes
into the 1lungs of the animals. At this time, the
animals are anaesthetized with an overdose of

35 ethylurethane (1.5 g/kg of body weight, given i.p.) and
a bronchoalveolar lavage (BAL) is carried out using 3 x
4 ml of Hank’s balance solution. The total cell count,
and the number of neutrophilic granulocytes, in the

pooled BAL 1liquid are then determined using an



inhibit it by from30%to 75%following the oral 5 adm nistration of 30

ng/ kg. The conpounds according to the invention are conse- quently
particularly suitable for producing pharnmaceu- ticals for treating diseases
whi ch are associated with 10 the activity of eosinophils. Exanple 6:

I nhibiting |ipopol ysaccharide (LPS)-induced pulnmonary neutrophilia in Lew s
rats 15 The ahjl.i fot ac Lng A 1 nvent ; i nhi bit
pul nonary neu?#&ﬁ |qunf?g?ﬁgpﬁgﬁﬂgﬁgrexgﬁéﬂég_ﬁ%%ﬁgFﬁ;Jé%%sq%gﬁgl' 00- 350
g) . On the d&yE)of fhe BRper¢agat ,of heamll mandmale pltdcednendiv@pddd!sly in

open 1 1 Pl exiglrggxojoxes Waineh a8, conected ho A0 hepd/npsanaxrasure
appl i ance. The anln?ls are_exposed to an aerqgsol consisting of a suspension

of |ipopoly- S&EUIRGFdeX(BBE Ge6rVERY ritlor =0 MR ASKAM ne  sol ution) in
PBS (LPS pgovocation). The LPS/ hydroxyl am ne aerosol is generated using a
25 conpressed _air (0.2 MPa)-driven nebgliigr,gBind mcrQq nebulizgr,oPaIm
Springs CA, USKEP . fﬁ@téﬁgosuﬁéoPPﬁe i dNeRYLAEAGERD, Wit hor fal  Qortr ol s

| i kewi se bei ngpydrekylliazachefl 0Os04Qtabnut €8 WidH ahdemedall icesicat i ngtef a

0. 1% sol ut ion ofg hydraxyliamne In PBS, 2046, DotLs, abt en, LheohPS preugeation,
there is a maximal ® and massive i nmi gratfon neutrop rire gr anul ocyt es
into the |ungsref inkd wakidrels.eadth ttestt i ke pdeceanagal snhibidnaesbifeti zed
with an oygrd yi.ur et ha (1 f i ol i.p.)
and o brbochoditas S T (HADEHS S b S PEeYed " kR L
bal ance sol ut igewupThe tcetlaiulegldd cmuimg thend alhewiurgherofulsut r ophilic
granul ocytes, in the pooled BAL liquid are then determ ned using an - 31

aut omati ¢ haenocyt onet er (B%yer Di aghosti cs Techni con o
\ { ((LPSC-SC)-(LPSD-SC) )7/ (LPSC-SC)} x 100% = % inhibition

15 SC = control group treated with vehicle and challenged
with 0.1% hydroxylamine solution; LPSC = control group
treated with vehicle and challenged with LPS (100 pg/ml
of 0.1% hydroxylamine solution); LPSD = experimental
group treated with substance and challenged with LPS

20 (100 pg/ml of 0.1% hydroxylamine solution)

The test substances are administered orally, 2 hours
prior to the LPS provocation, as a suspension in 10%
polyethylene glycol 300 and 0.5% 5-hydroxyethyl
25 cellulose. The control groups are treated with the
vehicle in accordance with the mode of administration

used for the test substance.

Following oral administration of 1 mg/kg, the compounds
30 according to the invention inhibit the neutrophilia by
from 30% to 90% and are consequently particularly
suitable for producing pharmaceuticals for treating
diseases which are associated with the activity of
neutrophils.
35



HLE):. In the case of each aninmal, the neutrophils (NEUTRO in the BAL are
calculated in 106/ aninmal: NEUTRO | x BAL recovery (m) = NEUTRO animal. 5
Two control groups (nebulization with-3290.1% hydroxylam ne solution in PBS
and nebulization with 100 g of LPS/m of 0.1% hydroxyl am ne solution in
PBS) are included in each test. The percentage inhibition of 10 the
neutrophilia in the substance-treated experinental group is calcul ated
using the following formula: {((LPSC.SC)-(LPSDSC))/(LPSC-SC)} x 100% %

i nhi bition 15 SC = control group tre&t®™% th vehicle and chalienged with
0. 1% hydr oxyl am ne solution; LPSC = control group treated with vehicle and
chal l enged with LLPS (10 / of 0.1% oxyl.am pe solution); LPSD =
experi ment a\I'ALA' grtlgl?bnpt(oruen(aﬁsg(?@mttkhe ﬁ?onsetraa;hggéoarr{élﬁ%a-lfi enged with LPS 20 (100
.tg/m of 0.1% hydroxyl am ne solution) The test substances are adm ni stered
orally, 2 hours prior to theg2PS provocation, as a suspension in 10%

pol yet hyl ene gl ycol 300 d 335@65-hydroxyethyl 25 cellul ose. The control
groups are treated withR¥eN vehicle in accordance with the node of

adm nistration wused fagsst he\éggj substance. Foll ow ng oral adm nistration
of 1 ng/kg, the conpoungs 3Y a émrding to the invention inhibit the
neutrophilia by from sui tabl e

with the activity of fils. 35 -32- Cains 1. Conpounds of the
general formula 1, :

in which

n can be = 1 or 2, and

+ R*

(1) is ~Cio—alkyl, which is straight-chain or
branched and optionally substituted, once or
more than once, by mono-, bi- or tricyclic
saturated or monounsaturated or
polyunsaturated carbocycles having 3-14 ring
members, where the carbocyclic substituents
for their part are substituted once or more
than once by -NO; and can be optionally
substituted, once or more than once, by -Cie¢-
alkyl, -OH, -NH;, -NHC,¢-alkyl, -N(C,s—alkyl)
z, -NO,, -CN, -F, -Cl, -Br, -I, -0-C, .—alkyl,
-5-Cis—alkyl, -SO3H, ~8S0:C;¢-alkyl, -0S0,C;¢—
alkyl, -COOH, -(CO)C,s—alkyl or -0(CO)C;s-
alkyl, and where the alkyl groups on the
carbocyclic substituents can, for théir part,
be optionally substituted, once or more than
once, by -OH, -SH, -NH,, -F, -Cl, -Br, -1,
-S0O3H or -COOH,

R?® and R®

(1) are, 1in each case independently of each



R3 NRS (C=0)" 4 RR in which ncan be =1 o0or 2, and R (i) is

-C, _,p-alkyl, which is straight-chain or branched and optionally
substituted, once or nore than once, -By-nono-, bi- or tricyclic saturated
or nonounsaturated or pol yunsaturated carbocycles having 3-14 ring
menbers, where the carbocyclic substituents for their part are substituted
once or nore than oncetbgr hﬁgdaageﬁaarbecggtgpngtly substituted once or
nore than once, by - C NHC,, 6- al ky N(C, _6- aIkyI)
N o R K opgrnay et Doges 167 wih

-SO C, _6-al kyl, - OSOZC}:hén acbrk;yd: bQOO\IQH ( ETHCI -SNHJ kyI—Ndicl-seéﬂ:@yCI:lS-

al kyl, and where the al gﬂg? pn t bgo car cycld ¢ sgbstityentscan, for
their part, be optlona¥¥ stituted, ofice gﬁ noﬁt thgg oﬁ%g by - OH,
-SH, -NH2, -F, -d, -Bro- Cip allspBH o~ CG@CHlkm,anEhRBY@l )DrarNer(qub-each
case mdependently of §§E91)33py10£ch1§?1 hydrogen or -C, _5-alkyl, which is
optionally substituted, ohce or nore than once, by -OH -SH, -NH2,

-NHC, _6-al kyl, -N(CPBemVkyl),, -N@2, -CN, -F, -d, -Br, -,
-O-C _6-al kyl, -S-Clyfijahk¥ls opheBynh10fy NHstHruddky! bacRyrbdyhmoraphenyl ,
than once, by -Cis-alkyl, -0H, -SH, ~NH,,

~-NHC,.;-alkyl, -N(C,;-alkyl),, -NO,, -CN, -COOH,
-co0C, 3-alkyl, -F, -Cl, -Br, -I, =-0-C,;-alkyl,
-S-C,.3—alkyl or -0(CO)-C;.3-alkyl,

-pyridyl,

which is optionally substituted, once or more
than once, by -C;s-alkyl, -0H, -SH, -NO,, -CN,
-CO0OH, -CO0C,-3-alkyl, -F, -Cl, -Br, -I, -0-C ;-
alkyl, -S-C;s-alkyl or -0(CO)-C,s;—alkyl,

where only one of R?* and R® is hydrogen and
where the alkyl groups on the carbocyclic and
heterocyclic substituents can, for their part,

be optionally substituted, once or more than

once, by -OH, -SH, -NH,, -F, -Cl, -Br, -I,
-S0zH, -COOH, -(CO) -C;-s—alkyl, or -0(CO)Cis—
alkyl, or

(ii) NR?R® together form a saturated or unsaturated

five-membered or six-membered ring which can
contain up to 3 heteroatoms, preferably N, S

and O, and which is optionally substituted,

once or more than once, by -C;s-alkyl, -0OH,
-SH, -NO,, -CN, -COOH, -CO00C, ;-alkyl, -F, -Cl,
-Br, -I, -0-C;3~alkyl, -S5-C;-s—alkyl or -0

(CO) -C;-3—alkyl,

R* and R’ are -H or -OH, where at least one of the
two must be -0OH, or salts of the compounds

according to formula 1.

2. Compounds according to formula 1 according to



which is optionally substituted, once or nmore than once, by -Cl_3-al kyl,
-OH, -SH, -NH2, -NHC, _3-alkyl, -N(C, _,-alkyl)2, -N®, -CN, -000H,

-cooc, |, -alkyl, -F, -d, -Br, -1, -O-C¥3-alkyl, -S-Cl_3-alkyl or -QCO
-Cl_3- aIkyI -pyridyl which is optionally substituted, once or nore than
once, by - Ci 3-al kyl, -OH, -SH -N®2, -CN, -COOH, -COCC,-3-alkyl, -F -d,
-Br, -1, -OC, -3- CEéi<ny| 1 h&vEeng3-anl ka!éyﬁﬁetﬂéﬂ:a%oa- aldorl imhene onl y one
of R2 and R3 is hydrogen ng wher e ?f ég n%the carb E%Cllc and
het erocyclic subst?tleht s“caR ™ot fe ﬂﬁﬁﬁu %ptV 3l YT SulbSert ut ed,
once or nore thannuancesymmetfmpalSHcaﬁﬂdﬁ -d{om(j;s Boresént, - SGBH

-CO0H, -(CO-C, 53 ( _s- alkyl, or (ii) NRZR3 together form
a saturated or unsf%%?% ? ?Segﬁ% red or six-menbered ring which can
contain up to 3 heteroatons, preferably N, S and O, and which is optionally
substltuted onc D5 € 5@68 8@9 tByc1Q% 1algyly, -OH -SH -NG2, -CN,
000H, - ﬁﬂ?ﬁsou r83h8 °57ct 35alkyl, -s-Cl 3-alkyl or -0

(CO-C, - aIkyI ¢@aé®@tﬁélé?é iR 6haiCH where at |east one of the two
nmust be -CH or sgltsyof the conmpounds according to fornmula 1. 2.,
Conpounds according to formula 1 according to 34 Cdaim1 having an
asymetric carbon atomin the D formor L form or D L mxtures or, when

more than ope asgempbiihasl acaphdingt @d iocheplodsS @laintdhel b asf er eoneric
forms. 3. Cbnpoungﬁaacc rdingdto Ck%yn11 or 2,

racteriz
R* = -OH and R® = -H.
5. Compounds according to one of Claims 1 to 4,

characterized in that
~-NR°R® is a phenylamino or pyridylamino which is

substituted by one or more halogen atoms.

6. Compounds according to one of Claims 1 to 4,
characterized in that

R' is a substituted benzyl radical.

7. Compounds according to Claim 6,
characterized in that
the benzyl radical contains at least one
substituent in the ortho position on the phenyl

ring.

8. Compound according to formula 1 according to one
of Claims 1 to 7:

N-(3,5-dichloropyridin~4-yl)-[1-(3-nitrobenzyl)-7-
hydroxyindol-3-yl]glyoxylic acid amide,

and physiologically tolerated salts thereof.
9. Process for preparing compounds according to

formula 1 according to Claim 1 in which n = 1,

characterized in that



characterized in that n = 2. 4. Conpounds according to one of Clains 1 to 3,
characterized in that R4 = -OH and R5 = -H 5. Conpounds according to one of
Clains 1 to 4, characterized in that-3NR2R3 is a phenyl ami no or

pyridyl ami no which is substituted by one or nore hal ogen atons. 6.
Conmpounds according to one of Clains 1 to 4, characterized in that RL is a
substituted benzﬂndca]c&-c%cart?oxfbimomtdisisac«xfr dithg t doChailm 62 are

characterized in é ben;#u{ di cgél&:ont%grﬁge§east gg #Rgtl t uent
rding

in the ortho p05|t|on on und’ acco 0 formul a
1 according to orfakfgysi mslrldQ B~ Carbonyl Chlorlde of  the

N- (3, 5-di chl oropysd diir4- ¥4 ) - [t]he(?’ lrﬁﬁ‘tfé)nbergﬂ/é) c70nverted into
hydr oxyi ndol - 3-yl ] gl yoxyl iT aci d am de, siologically tol erat ed salts

thereof. 9. ProcexdriQFPYREpH i ﬁﬁléﬁﬁp&)’no‘se% bW H@tlho PE Ry aand

according to C algaéoﬂdvawl ahihes 1,an&h@hé0t<%m§&§ind§ thatordnrg to
i ndol e- 3- car boxyl aC| ds of the f la 2 are_ converted, usi ng aci d

chlorides, intot Wl dgous B nd 1§ -BarBonyk chFSri Yebsratre P¥rmul a 3,
the latter are cafivaiieshtimd catpheoteotirgpendupg am des by reaction with
primary and secondary am nes, and the conpounds according to fornula 1, in
which n =1, are liberated by elimnating a protecting group. 10. Process
according tad aifr&ess according to Claim 9,

characterized in that
thionyl chloride or oxalyl chloride are used as
acid chlorides for synthesizing the indole-3-

carbonyl chlorides according to formula 3.

11. Process according to Claim 9 or 10,

characterized in that

the indole-3-carbonyl chlorides according to
formula 3 are reacted with primary or secondary
amines in the presence of an auxiliary base,
preferably in the presence of an excess of the
amine employed as coreactant, of a tertiary amine,
for example of pyridine or triethylamine, and also
of inorganic Dbases, preferably alkali metal
hydroxides or alkali metal hydrides.

12. Process for ©preparing compounds according to
formula 1 according to Claim 1 in which n = 2,
characterized in that
indoles of +the formula 4 are converted, using
oxalyl chloride, into the analogous indol-3-
vlglyoxylyl chlorides of the formula 5, the latter
are converted into +the corresponding amides by
reaction with primary or secondary amines, and the
compounds according to formula 1, in which n = 2,

are liberated by eliminating a protecting group.

13. Process according to Claim 12,

characterized in that



characterized in that thionyl chloride or oxalyl chloride are used as acid
chlorides for synthesizing the indol e-3- carbonyl chlorides according to
formula 3. 11. Process according to C-aém 9 or 10, = characterized in that +
t he indol e-3-carbonyl chlorides according to formula 3 are reacted with
primary or secondary amines in the presence of an auxiliary base,

preferably in th S f ce y
coreactant, of a‘i{ﬁoﬂ ?&ﬁﬁ% o@&;ﬁ%‘l &g%(anp# %%/irjc?ﬁg eJC8 %%rl et yI am ne,
and al so of |noﬂbamt% basetedpwetér@bhwamM«ﬂn s&ﬂqndahydamxn6631@r al kal

met al hydri des. RP98§% % fpggpagh glggggsgggﬁaagﬁp géggbﬁglefornula 1

according to Caiml aract in t s of the
formula 4 are co@hﬁtEﬁPSQEﬁﬁmPfo&%IQXC%ﬁ$o®fdbhe|ﬁménﬁh@m@ﬂawﬁéoﬁg;|ndoI 3-

yl gl yoxylyl chi Ord&?éaﬁaﬁ@e bornul 203 ibRe | BI{RL, 26¢ copyRpied dmto the
correspondi ng am des reaction with prifary or secondary am nes, and the

conpounds acconﬁHﬁf%Qﬂﬁ%rﬁﬁlé?Peth%ﬁﬂ%ﬂ?wlan@ algice P hEMATERITHE
elimnating a prq‘é@;@éé ng gf@ﬂaraﬂ,3y PQ&e9s aGear#li Ngh{arekaBsl2,0r

characterized in tE -36 q?l eﬁglyoxylyl chl orides according to
formula 5 arer ¥Qﬁ§g secondary amnes in the presence of
an auxiliary base, preferably in the presence of an excess of the am ne
enpl oyed as oreactant. of.a tertiary.amne, fqr_exanpl e of yridj ne or
CrTethyl am rikf - arear oot of Phor SaRPEUHaSC, B8epF 8l BFanry afpam by
hydr oxi des or alk@¢®r®3mgltbydmkﬂesf Claims 1 to 8 as therapeutic

active compounds for producing pharmaceuticals for

treating diseases in which inhibiting

phosphodiesterase 4 is of therapeutic value.

15. Use of the compounds according to formula 1
according to one of Claims 1 to 8 as therapeutic
active compounds for producing pharmaceuticals for
treating diseases which are associated with the

activity of eosinophils.

16. Use of the compounds according to formula 1
according to one of Claims 1 to 8 as therapeutic
active compounds for'producing pharmaceuticals for
treating diseases which are associated with the

activity of neutrophils.

17. Pharmaceuticals which comprise one or more
compounds according to Claims 1 to 8 in addition
to customary, physiologically tolerated excipients

and/or diluents or auxiliary substances.

18. Process for producing a pharmaceutical according
to Claim 17,
characterized in that
one or more compounds according to one of Claims 1
to 8, together with customary pharmaceutical
carrier substances and/or diluents or other

auxiliary substances, is/are processed into



14. Use of the conpounds according to formula 1 according to one of Cains
1 to 8 as therapeutic active conpounds for produci ng pharmaceuticals for
treating diseases in which inhibiting-3phosphodi esterase 4 is of therapeutic
val ue. 15. Use of the conpounds according to fornula 1 + according to one
of Clainms 1 to 8 as therapeutic active conmpounds for producing

phar maceuti cal s fwarﬁaﬁiﬂlnmldi;smmmr@ & eb ASegEt ai gadowal Fdrhe
activity of eosi Vg?hlls 1 f the co nﬁ according to fornula 1
according to one B £ A HRR Yactive conpounds for
produci ng pharnmaceuti cal s for treat| ng di seases which are associated with
the activit eutrophils. 17. Phar npce icals which c ri Se one or nore
conpounds acthr dllﬂ%fto %alcr?én PPUnGSg | adgk’?i orgerf%ragumgggﬂ},ia )

physi ol ogi cal I y taxtce:nadnd_; extopi esries atid/ aClatithsent s tor a8ixi lamAor

subst ances. Eﬁ%% 1é’£féj“c'a{Lg acoltgar eut| caI Calccor d”ng iy Claim
17, charact er| ze one or nore corrpoun s accordi ng 0 One of f Clains 1
to 8, together V\n¢¢m1u;sa‘oxmywrphlare&cleuothar otafini eombulmsttdioresvidrid/ or

di l uents or other [ sed into -37-

phar maceutical pr e%gé%t ljé%?{aé i%ﬁeé?%%é g&?“o]?é&?& ich can be used
therapeutically. 19. Use of conpounds of the general fornula 1 according to
one of Clains 1 to 8 and/or pharmaceuticals as clainmed in Claim1l7 in

conmbi nation with each other or in conbination with other pharnmaceuti cal
active compounds.



