Novel hydroxyi ndoles, 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 pharmaceutical preparations which conprise
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respectively. The c¢yclic AMP and cyclic GMP give rise,

for example, to relaxation in smooth muscle cells or to
inhibition of mediator release or synthesis in
inflammatory cells. The “second messengers” cAMP and
25 cGMP are broken down by the phosphodiesterases (FDEs).
To date, 11 families of PDE enzymes (PDEl-11) are
known, with these families differing from each other in
their substrate specificity (cAMP, cGMP or bkoth) and
they are dependent oIl other substrates (e.qg.
30  calmodulin). These isoenzymes possess different
functions in the body and are expressed toc 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, Iscenzyme selective phosphodiesterase
inhibitors: potential «c¢linical uses, Br. J. clin.
Pharmacol. 18893, 35: 1-7). Inhibiting the different PDE
isoenzyme types results in cAMP and/or cGMP

accumulating in cells, a situation which can be used



accurmul ating in cells, a situation which can be used -
2 therapeutically (Torphy, TJ, Livi, @GP, Christensen,
SB, Novel phosphodi esterase Inhibitors for the Therapy
of Asthma, Drug News and Perspectives 1993, 6:
203-214). 5 Type 4 is the predom nant PDE isoenzyne in
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resulting in a variety of tissue-destroying nediators
bei ng rel eased. In nonocytes, macrophages and |
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a central role in a’large nunber seases, such as
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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 endeothelial cells,
resulting in a variety of tissue-destroying mediators
being released. In monocytes, macrophages and T
lymphocytes, TNFa brings about an increase 1in the

30 production of other proinflammatory cytokines, such as
GM-CSF (granulocyte-macrophage coleony-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 TNFo-associated diseases.
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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.,
2355-241s8, 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 life of
patients (shortness of breath, low exercise tolerance)
and significantly reduces their life expectancy. Apart
35 from environmental factors, the main risk factor 1is
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,
Epidemiclogy, and factors influencing its development,
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causes for the progression in the disease. The use of
Ion -acting 10 beta2 agonists (e,g. salneterol), where
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therapy of this disease 1is still unsatisfactory,
particularly in view of the steady decline in 1lung
function. Novel therapeutic approaches which are
directed against inflammation mediators, proteases or
adhesion molecules ¢ould be very promising (Barnes, PJ:
Chronic obstructive disease: new opportunities for drug
development, TiPS 10(19), 415-423, 1598).

Independently of the bacterial 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
responsible, inter alia, for the structural changes
which are observed in the airways (emphysema) .
Consequently, inhibiting the activity cof the

neutrophilic granulocytes 1is a rational apprcach for

preventing or retarding the progress of the COPD
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ast1 _ @qql 9%73 Patents 1997, 7: 989-1003).
has not t ’f&r €n possible to bring any of
these compounds into clinical use. It has cone
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 19%7, 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, indeles which are

unsubstituted in the 3 position, and which were
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Thg Ih ¢ patents US 2,825,734 and US 3,188,313 15
descrl e various indol-3-ylglyoxylig agid am des which
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the preparation of 5-nethoxyindol-3-ylglyoxylic acid

am des. once agai n,
X = halcgen

Thus, the patents US 2,825,734 and US 3,188,313
describe wvaricus 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

acid amides.

Farmaco 22 (1967), 229-244 describes the preparation of
S-methoxyindol-3-ylglyoxylic acid amides. Once again,
the indole derivative which is employed is reacted with
oxalyl chloride and the resulting indol-3-ylglyoxylyl

chleride is reacted with an amine.

In addition, the patent US 6,008,231 also describes
indol-3~ylglyoxylic acid amides and methods for
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-hydroxyindelylglyoxylic acid amides and

6-hydroxyindolylglyoxylic acid amides, and methods for
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RL--N/ 5 R(CO~ 410 RR in which ncan be =1

or 2, and 15 RL (i) ig -Cl-10-alkyl, which is

strai ght-chain or ernched and opti onal | y substituted,
once or nore t hai-emce, by -OH, -SH, -NH2, -NHCL-6-

al kyl, -N (Cl-6-gfl kylp=gy - NHCB- 14aryl , "N ( CB-14 20
aryl)2, -N (Cl6s kyI) (Co-14aryl) , -N02, -CN, -F, -d

-Br, -1, -OC 4, -OC6-14- a ryl ,
_s-d-6-al kyl Waaryl . -SO8H, - S020i - 6ar kyl |
- S02C6- 14aryl E{ 6al kyl , - OSQ2C6- 14aryl , -COO—L

-0R(CO Cl-5al kyl by 25 nono-, bi-
or tricyclic saturated or

in which

n can be = 1 or 2, and

Rl

(i) is -Ci-j¢-alkyl, which is straight-chain or

branched and opticnally substituted, once or

more than once, by -0H, -5SH, -NH;, -NHCj.¢-
alkyl, ~N{Ci_-g—alkyl) ., -NHCs-15arvl, “N{Cg-14—
aryl)s, -N(Cigalkyl) {(Csiqaryl), -NO, -CN, -F,
-C1, -Br, -I, -0-Ci.¢—alkyl, -0-Cg-14—-aryl,
-5-Ci-g—alkyl, =-S-Ce1qaryl, -SO3H, -S0;Ci-salkyl,
-50;C¢-14aryl, -0S8S0C,Ci-¢alkyl, -050,C¢-14aryl,
—-COOQH, -(CO)Cisalkyl or -0(CO)Ci-salkyl, by
mono-, bi- or tricyelic 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
members and 1-6 heterocatoms which are
preferably N, © and S, where the Ce¢garyl
groups and the carbocyclic and heterocyclic
substituents can, for their part, be opticnally

substituted, once or more than once, by -Ci_¢-




nonounsat urated or pol yunsaturated carbocycl es having
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.S Cl-6-al kyFky L sosﬁogpSozdl RS k%ﬁlq‘yajos i A ypatky L,
5.C00H, - (COGL-8BREKYI the -aXcr) Cursabeylon Bhand:amtercaicllc

the al kyl gerrwpﬁe%ﬂof&@cqqrcbogﬁ%tetuéﬁgsheésﬁocyf&C their
substituents can, for their __part, be optionally

subst i t ut ed@2mcebsr %Jé’natlrlré'h sHeetipytedr amg or more

-NH2, -F, +@lan -dMce, Iby -&OBH-9H,- COBH, or, 10c(i i )}-HS -1,

- C2-10-al ke d Wh'cgo monounsat ur at ed or

pol yunsat ur at-at, °&t r PGk - Efai n or branched and
lO0optionally substituted, once or nore than once,

-O}:{éel)l4aryj1 LEIZ(QZGH%I.LS 3# (Ci%%@l%’% %%&ﬁted or

aryl) NP2 lyuogatuzat SEﬁalght clx0Oh- 6r Alrlapiched and

- O C6- 14- argfei onan§ %%%%téﬂ%%@r ,

- SO2Cl- 6al l?}/gl oy 5% @g . %{t i“oréo%la“ once,

- 080206- 1454 y10 Hr-cc%H ey c%aamkyd{: 207 (Ci-¢-alkyl) s,
15- qco) Cl- Sa-ll\ifrljdeu4§)‘ympno -N me 153.]:)1]!' CyC| ‘LI@ C?@&yk9§_$QC6 14-

or nonounsat ur.at ed pol y satgfateg car ocycles

havi ng 3- 147 d nefbérs, ‘monos; biZ —Lr =0-Ciem

tricyclic sﬁuhydatefbfﬁsJwﬁnrqdnsataFatedamkyl -3-Ceg-19a2ryl,
Tomber s and LB ot o SaLaney  whi SR e o ar er BTG CHE <Y L

nmenbers and t Pefer
and S, wher®5Ch€s-14-aryl, -COCH, co)r:1 _s—alkyl or
20 -0(CO}Ci-salkyl, 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 hetercatoms
which are preferably N, O and S, where the
Cg-12aryl groups and the carbocyclic and
heterocyclic substituents can, for their part,
be optionally substituted, once or more than

30 once, by -Cy.¢-alkyl, -0H, ~-NH;, -NHC;.¢-alkyl,
-N(C;-¢-alkyl),, -NO, -CN, -F, -Cl, -Br, -I,
-0-Ci-¢—alkyl, -S-Ci-g—alkyl, -SC3H, -S0,Ci-galkyl,
-080,C1-¢alkyl, -COOCH, - (CO)Cisalkyl cr
-0 (CO)Ci-salkyl, and where the alkyl groups on

35 the carbocyclic and heterocyclic substituents
can, for their part, be optionally substituted,
once or more than conce, by -0OH, -SH, -NH;, -F,
-Cl, -Br, -I, -S0:H or —-COOH,
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C6- 14aryl groups and the carbocyclic and heterocyclic
substituents can, for their part, be optionally
substituted, once or nore than 30 once, by -Cl-6-alkyl,

-OH, -NH2, -NHC1-6-alkyl, -N @Ci-6-alkyl) 2, -NC2,
-CN, -F, -d, -Br, -1, -OCl-6-alkyl, -S-Cl-6-alkyl,
-scaéHands@c:l-aal kyl, -OSRCL-6al kyl, -COOH, - (CO

| kyl or CO) Cl: 5al k and where the al kyl
gr oﬁgs on ’oasret’he 2?88&(:%%“ arl %?%Cfeoré i%g Shch other,
substi t uenttyydmwaggn for theiraparl, be optionally

substitute ce.or r

CNH2, - F (¥QﬁéH'§s Oﬁg{éﬁﬁgﬁ¥lgﬂggﬁﬁ£¥t88}| é§k%do§ gwre
(i) are, irthedth csse |ﬁ>&epeﬁﬁentt§ﬂof 2adh otHEIC1-e-alkyl,
hydrogen or-y @Ll-5-aldyl ), Wwhigh,js ontiongd ly_c1, -pr, -1,
substituted, once or. more 5 than once, by -OH, - SH,

CNH2, - NHCLES-GryAaL kYL (c1m8-aikyRI <8l - No2 PheRylL F, or
-ad, -Br, -Hdpyrid3IGl-6-al kyl, -S-Cl-6-alkyl, -phenyl or
-pyridyl, -p enrw, 10 which is optionally substituted,
once or g‘rf once, by -Ci-3-al kyl, -OH -SH,

NH2, - NHEhi:hal kyl optN(c@tal&}al kyb3Ritutied, -@e or more

- COOH,
_0Cl-3-al kEyiié‘h &y Bk Pyr a%y%'co Per- 35 Ky TV e
, is -pyri dWHC ek s op¥ il naﬂi%/ksﬂjb&t i tiPed, ~BNee TICOH,

nmore than eness, . al]@ll 3 ai?kyLCl'O‘-LBr SH 1 N02> Clq\Lalkyl
- COOH, - COOCl- yl -0d

al kyl, -s- Cls’é:laﬂ?@kyc;r Ol’oaﬁbjc%l & aﬁéy}fyleo where

only one of-R2ZaAnd R3 is hydrogen and where the al kyl
groups on the gﬁrbocycllc a eter

subst i t uent’ ¥ oPHHER é’rtsubﬁgci\é]gjfl?ghalqve or more

substi t ut edhaoncenos, noye hagralkyl, -OH, -SH, -NO, -CN,
-COOH, -~CO0C;_3-alkyl, -F, -Cl, -Br, -I, -0-Ci.s-
alkyl, -S-C;-3-alkyl or -0(CO)-Ci_3-alkyl,
where only one of R? and R® is hydrogen and
where the alkyl groups on the carbocyclic and
hetercocyclic substituents can, for their part,
be opticnally substituted, once or more than
once, by -0OH, -SH, -NH,;, -F, -Cl, -Br, -I,

-504H, -COOH, - {CO) —Cl_s—alkyl, cr “O(CO}C]__E,-
alkyl, or
(ii) NR’R? together form a saturated or unsaturated

five-membered or six-membered ring which can
contain up to 3 hetercatoms, preferably N, S
and O, and which is optionally substituted,
once or more than once, by -Ci-3-alkyl, -0H,
-S8H, -NOp, -CN, -COCH, -COOC;-3-alkyl, -F, -Cl,
-Br, -1, -0-Ci-3-alkyl, -5-Ci-3-alkyl or
-0(C0O)-Ci-3-alkyl,

R* and R® are -H or -OH, where at least one of the two
must be -CH.




once, by -OH, -SH, -NH2, -F, -d, -Br, -1, 25 -SQC8H,
-COCOH, - (CO -Cl-5-alkyl, or -OCO C1l-5- alkyl, or NR
2 R 3 together forma saturated or unsaturated
five-menbered or six-nenberedip ng which can contain
up to 3 heteroatons, preferably N, S 30 and 0, and

whizgh i§e0@kh@%@ddﬁ Sypsﬁitﬂkéﬁeragmgetﬂhs”EE% théfning 2.
OEEEEI%§IEPﬁﬁP pr%ferabéy hqg'thcpegnﬁq%”—OH and R’
- StB&- Tealrkylg af. NE@‘ZRPCG))S ﬁbf&r&il:kw a 3bhéh ¢l aﬂﬁhR@ group

g Wt plere ot beast gne of LBe Luo. st be . o,

5 meapirrg RaloBent hetwowse, R.4y.préferally Ikas tdre rneaniRig is

Oé'd@@ﬁt Eeohgqgmgm&gbyc %ngdR}:?eA ;Pr%fa a:ng]Y dyith a

z’ am no pyridyl amino oup
su5§ iSF&FéénfSy Bt Bhapye KaPgg®Tedesmd k. lgelnrg th, the

Bro@thb Bbsh%lo@dVQﬁIag§ﬂ95|Bb&é%ybﬁiéENfﬁgn@ené¥bup In
radi with . a substltgent on t henyl ri ng
pr@?éﬁﬁﬂ)ﬂ} 'beitHy FAMPRETAS: (M Hddiad ohlt djiehe BeRFymental

10 neehyhelesgreupalkn paddiitiuonrliheredepawads nmentioned
in the experinmental 10 exanples are also particularly
preferred. The invention furthernore relates to the
ph{¥sko- ilngginddldny thetfaesdosal t sebbtehe ct@rrpotr,ﬂmeis physio-

aceandLog1 |0 cherild Laild Te HySUADLEA  Yocoratng co

erated Salts are obtained I'n customary nanner
nefifF&PL3i Ag the bases with inorganic or organic aci ds
15 or by neutralizing the acids wth inorganic or organic

DB AT S 0 (ARl E B naaan o met dp Ao L
hyduebenate aciahneshi | Byexargltes: 10fzimpi t ahke bgadd ¢ with
aCIggragglgaggox¥gg%l%95%l §“3¥“£§uﬂeutrallzlng 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, propicnic acid, glycolic acid, malonic

25 acid, maleic acid, fumaric acid, tannic acid, succinic
acid, alginic acid, benzoic acid, 2-phenoxybenzoic
acid, Z2-acetoxybenzoic acid, cinnamic acid, mandelic
acid, citric acid, maleic acid, salicylic acid,
3-aminosalicylic acid, ascorbic acid, embonic acid,

30 nicotinic acid, iscnicotinic acid, oxalic acid, amino
acids, methanesulpheonic acid, ethanesulphonic acid,
2-hydroxyethanesulphonic acid, ethane-1,2-disulphonic
acid, benzenesulphecnic 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,




or sul phonic acid, such as acetic acid, tartaric acid,
| actic acid, propionic acid, glycolic acid, malonic 25
acid, maleic acid, fumaric acid, tannic acid, succinic
acid, alginic acid, benzoic acid,-2-phenoxybenzoic
acid, 2-acetoxybenzoic acid, cinnamc acid, mandelic
acigrptctiineaci @-pirlediimenci dy-sisddcyte £ agiudnaldine and
3-aninosq£icglic acid, ascorbic acid, enbonic acid, 30
ni dotTHICY 48T d, isonicotinic acid, oxalic acid, amino
aci bz, avktiHaimesul phordic lagidaldthaneselrphend ¢ saditd, of the
2- a | C.Aci ne- 1, 2-di,sul I
acp%gﬁgéﬁggaegﬁﬁgﬁgﬁi _aE?d,ﬂﬂyﬁ%#%ygbe%%%né%%I% g%ﬁ%Ed Iby
Saci TPBYe Habh¥ hallehbvat 5ye phorh kClacieb s Bx@empl eerofaBy amino

suidabhes | NRFganhe basesspbaqsad w edrexd d&mmonium salts
pot assi um hydr oxi de and ammoni a, whil e exanpl es of
suitbPe BRERRF c HILES BRE aff néS1ingr efdphBI) 1 ZABEevREENES -

t ertstanyl edn rre%, §mﬁm?m§elt rqmdm&ﬁ?m@, é@éﬁt@Wéﬁlﬁé Nealkyl

pyr,i di n N, N- di et ani l.i ne, quinoline, .soquinolijne,

: ﬂadil(‘g?% s (L crTRE y kel i eromide” and
10quimgbdiprel andlopydem dnde.allsp agldytabhyl halides, such as

physi [ . Lol eraj e I fqt ounds

acz%érrg%)g% c%gi#%lrgrir%l (gf 1£ gﬁg%&g\éi%%}?%ll n}§§0%§8gg converting

derivatives which possess tertiary am no groups into

t hercordesRondi ng; gluaties narys aMNi WRSaldSnodith@s  of the
manner known per. se using quaternizing agents,

ExafpiTesl df L stihtgabl €oGtatey mTyi Ry ageht 5CaFargrRyatom, the
15hali-desmtissrchras afeshydo | @dieder ebbyl, bitpm de anen1@nd D, L
n- pr.opyl chlorkge, and al so aryl al kyl {Egides, such as .
be Thtori oraJZS-‘?Jher’f‘aTeert%ylmootr mi dE D Fitthertiof@ietric
i n adwbaasetofn the eorpentds ob tthe dbastbactmehich forms.
contil 4, anc@ﬁéggﬁ{:lg' C fqr b@l‘?e at %@rmh & 1P ! E}%ﬁ%' onc%ntain

t X

rel’ates to orm ‘the L formand D, L=m xtdres an
al SEYRYE groferbeanabaBsas e twliich oa% banratlemassrue as

20P! 6SRUmadds t Neafll 8% e4E0MBEL EaT QLB +H086tGPARYNASr i ve
of the formula 1 whjch contain asymmetric carbon ~
at STl wHi ch? askBOYTI eMaBBeHe a§or example using an

optically active acid. However, it is also possible to
use an optically active starting substance from the
cutset, with a corresponding optically active or
diastereomeric compound then being obtained as the end

product.

The compounds according to the inventicn have been
found to have pharmaceclegically important properties
which can be used 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
therefore a part o©of the subject-matter of this
inventicn that the compounds according to formula 1,
and their salts and also pharmaceutical preparations

which comprise these compounds or their salts, can be




20 racemates, can be separated into the optically
active isoners in a known manner, for exanple using an
optically active acid. However, it is also possible to
use an optically active startirg substance fromthe
outset, with a corresponding optically active or 25
di as¢ef eorferri ¢ cegpoting t heisdeddy olai NneHias t henlenditing
pra qgt.hg'e g@ngougd acco%din? to the invention have
been ®Fotnd 1o Aiave® phat Tratol 63T éar Iy i nport ant
pr oferdd es Baddseh canibeluded t hef@apeut ieadhyle The joint
COmpptidm ACOOLE) NG IR LRI 2 1-£8D:RG usedn@n ol inacoid
own, in conbination wth each other or in conbination
Swi t3 tot Heks aghidy ea EdRpOhes. Fheheohpourtiss seidi s§ch as
t o theumd tyedt | oM@, 1 1 Di t sy of phasphodi est 5 ase ocher
4. 1t is 35 therefore a part of the subject-matter of
t hilPs5 t?l'%{%‘ﬁ%‘fl%% 2bRpbURdS FEEEBFANG It PF OGRS Who
1, amndshbeerinagl fscandb A spphayimcesépsak, septic shock,
preparations . which ca rige these coEpounqi or tha%{
sal PP Ve 17°RTded f 6P Feat 'RG<di S¥ALEY T h Troea
10j nhiymidname, phesphediest ethse 4hHrorafc vphlleondlgseliseases,
di %‘:{?ﬁ"esa%m‘é ) fb%%eexgtgpé $ oLt 's%]; l%@mgkoqfc‘rdansplant

including arthritis and rheumaiord ' ritrs an
al F&IRtHeroraridr¢tiendi seaseshesughtasmmhagmatisiakses, such

spandyl i tigp@nd osteparthetbbss, O hep,1R9$3ibl € sciercsis,

appl.ications are the treatnent of patients who  are

sUfF ST ¥R st elohor 0378,  sBEEES ISsept il Hdd dependent
15G abategald \ee ISepsi S , atdXd6r Shiae kd Sy el Dnes i gy spnoea 10

syndrone, asthma or other chronic pul nonary di seases,

such as COPD, bone resorption diseases or transpl ant

rejlectaddirieact i ahs, ormptiveds astoommiine diseakes,irsuaition

as u yt us iLpLe. scl erQsis,... :

gIé%gfu?%%épﬁ#???éggnJ&ﬁggkpﬁgfﬁynﬁéfi%%5%&é%ﬁ§ﬁ’ fgeh es

di aberds reFeFEdsnandchr pares desydinfeattiioms | nfor example
20addidy onshd hep ¢oMpeunds; 1a6Cof di Nfe§ OnhBEi LBYSNTI O r L@ on -

al so pbe used ?or therapy of infections, such as

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 toc formula 1 are
inhibitors of the accumulation and activity of
ecsinophils. As a consequence, the compounds according
3C to the invention can also be used in connection with
diseases in 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 eosincphilia)

syndrome, urticaria, ulcerative colitis, Crohn’s




viral infections and parasite infections, for exanple

20 for therapy of malaria, |eishmniasis, infection-

i nduced fever, infection-induced nuscul ar pains, AlDS

and cachexi as, and al so nonatlE3gtc rhinitis. The
conmpounds according to the invention can also be 25

usedii &sadz onehddi lpatcdrisf earadt ifver astimma pgiephgkaxi s.such  as

Fu&g DL £, $$ek89§98¥f s according to formula 1 are

in i'tors of the accunulTation and activity of
eosIﬁwopﬁhu #5530 ABastcofis&faencd ] echemedisournds tdeichrihvgntion

30 h%h‘e”@@ﬁ%@ﬁn&@” aaéc?cﬂ:cﬁ%dls%@ 'f‘oﬁ%‘ﬂ§0t1' oR W tHhesr
dlseases in eosi_nophils play a role. The

di sEases PREl udkSOf @lbléxaﬁﬁl emhilrm%nﬁﬁfiowdapﬁﬂaypulmonary
d: frﬁ@f@@oprsmh afmbi{)@ﬁﬂtﬂbnaﬁﬂga laét&frglﬁnrhlwws% The
a rgrc cC UNCT]J VITILS | C ernatitils eczenmgs,
| IR G 1 T4 L oA PREBHART! RHHET 1479 abraehofgve Deen
sudhnasdemsinﬁphthat tHSCCDmpSundBSBn@phﬁhm@'ﬂneumﬁmmwﬂa 1,
and, P E [_mo Infiltr n i nophi
Sy ome e Patts it epaee R TR PR s one
lOdiséagélaﬂ@mprmbef@m@ﬁamﬁqm@wummseaseihammhsaéts, can be

PSQIdAST $neL-akelRL eSSy 'fofstale%%&? ﬁiohhé obstructive
subject-matter of this |nvent|on e conpounds

accordl iyt %7 ¥dtnula 1 and their 5 salts are also able
to inhibit LPS-induced pul nonary neutrophi
|n [tration in rats in.vivo. The pharnacol ogical |
Ig VT%/ more

St afiP™BPEPESt | 2SSRAFLRIhae BBEN 1TBTMELY
15th@aﬂnqﬂnnmbuaopoodeuglve bappelraits A ¢@mlbeSMdéﬂ for

and Al5% phasrmceut] oal BLRATALLONS A0 MbLEN GATRIF Sf e
t héapmitacal by f orheseat idigestraoni cagbst reenive |dementia

di s Sﬁﬁelm-gl‘e §O@P§@Q§e)accq’_gggg Le tﬁ%mo é/em Iﬁ}_‘kl]’l on’s

furt hernore possess neuroprotectlve pro érties an
cart ifeassed foﬁepfﬁéaf-mg di sedge@kesm whepd  intermittent

conewIgRiatestian is of value. Exanples of these
di seases are senile denentia (Al zheiner's disease),

| oss of menory, Parkinson's
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 alsc 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




di sease, depressions, strokes and intermttent 20

cl audi cati on. Ot her possible applications of the

compounds according to the invention are the

prophyl axes and therapy of prpstate di seases, such as
beni gn prostate hyperplasia, 25 pollakiuria, nocturia

andof hehér eat ireat cofipoundentieneneey adereoldimcausethdyroute
urinary . calc and f_ mal e and femal e sexual :
dy<TEnsERaRE rsatly T eSrnalins Sl arhg T (Rt ients
|nvtelmi0ﬂteaﬂ ago aesr@rbe:mseﬂ rm dmhebseanctlt@ treated,

deVﬁA&EE‘EHhQE gacrd}%ceufﬂé:a{jagepe%%@c df BQ”:Q;?L%' Ohs a

repeat ed use of ana SUC as norphine,

SancB¥nFle uepﬁ@ trr@werewertépmtbef Bl g gies §th once: or be
conngsdi Piamit int3dS dhe sepeatred wsel of gbBesanal gesiesS.as a
An effectlv daose, of the conpounds according to the
i nvent§ o, 0oL R Frsal Pertrguﬂsgd BI%L SRR £ onl § 00EHER O
Cusddivht ystoenxihdg adyi Bubst sawsess Oalrﬁermgubstances and
addi tives, for producing the pharmaceuticals. The dose

- 14 of the active conpounds can vary dependi ng on the
10rowitdfleadmdnst r st fonjon hef ages armraveigial of pdweenteral,

pat{ anf veﬁ&?s,”.at AL SEVET T LY o ctalie di SAASESt} ere and

treate and similar factors. The [y dose can
grw&¢¥ﬂﬁ%ﬁ%#sPh@Perﬂbs@nsmhPéﬁtF§Uﬂérb@ﬂﬁﬁﬁﬁﬂ%ﬂﬁn¥ﬁiglVEH

oncg; or ueengsubdwpﬂeéill ntoltn\r«ralertlwe dahby dos@Sranasal
and is as a, rule 0,001-1 ng. Particul ar preference

i s R SRAT Aot ORin Mtst eH"ﬁg d%ﬁ’TRPLHB%%s GEEIEIBY ngtolo the
15Sui irabdret Aot ni Bi¢ atdwost Sre g ajaelearﬁ pilaé’}ﬁh_féetfﬂbn forms,

T RHEeaPhr VAT bhe. SPHPE GO r of GPEREE | S GIRAHCS:

to disiper s Opleal povdbabat | yeaandaesr anaspleous solutions,

éﬁﬁgn Of tgf g@@gg énQFC%r.%§%i %ﬁb§o§50r drops,

|nv tion. The Cu al eni c prepar
suchU%sJ%%%rets, sugar-coated tabl ets, capsules,
20di spersi bl e powders, granul ates, aqueous sol utions,

aqueous or ojly suspensions, syrups, juices or drops
Solid medicinal forms can comprise inert components and

carrier substances, such as calcium carbonate, calcium
phosphate, sodium phosphate, lactose, starch, mannitcl,
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, sclubilizers,

salts, sugars or sugar alcohols for regulating the




are used. 20 Solid nmedicinal forns can conprise inert
conponents and carrier substances, such as cal cium
carbonate, cal cium phosphate, sodi um phosphate,

| act ose, starch, mannitol, -allf mates, gel atine, guar

gum magnesi um stearate, 25 alum nium stearate, nethyl
celéoanase; tralessurieghloy dpspebstfiesihgei cardids, viscosity
sili 9i)s higher nolecular weight fatty acids,

(such” as stearic acid) , gelatine, agar agar or

vegetable or animal fats and oils, or solid high

DI Gl IRIGNt sPehY MBI $: € i B h 8% 30apekyethyhgle citrate
gl ﬁ:ic‘%l%ﬁi A;[eparatlo s which are suitable for oral
Sadii et i oA tonpiseSEAUFEFBRANT f PEFAS ngSuch  as
and{tory Isweed em e agerd scet fc desigied. ahibqui drsedircdmadoxic
for can bﬁ sterili zeqtaand/ Qr, .where 35 approgéi ate
v

cor?’prgfjitss ’aux%??arrnf/)lseﬁﬁs 5néqée§,qh§cucgf101a5§nelﬁ)sr'esg}l tia\?esl,quld

st dmlvedanslenveet t | dgldgent s, mpemetratitadgliagent sselluloses,

e if1 r eadi S, bl : _
SugEr DRl SRR S, SR Aol §s,  dex
10osrdtans prrassdedaginfer BUff ePRhgabhnd/ ber visedsialying the

regul Ay iS:y Examings of suchsadditivesrpee taldalfcand are
citrate 5 buffers, ethanol and sequesteri nsr&%i ents

(s etdRFierrfei anfaRR Lt PhacePFERYL dCgrdulese, tale,
nonritlgdXivc dsabésped High dml esulas, weiigiit molyBaBISr weight

su s, li_gui ol yethyl eng_oxides, mcrocrystalline
L e
15 polapamy | qrira ol donesphatex, 1Bagnessunr sgehaticre, aarigal and
Su'\f.te?@teaﬂl% regplating d hesoﬂ§00%;%‘g¥1 ﬁféi’@&ﬁﬁ?aﬁ weight
starchn, ac

solid carrier substances are 0Se,
mamslvder srettigh @& Inflosthldne gdigml y di spersed
silicic acids, high nolecular weight fatty acids (such
as stearic acid), gelatine, agar 15 agar, .cal_cium

phES Pt SRATTHE Unt OF BR B¢ RTEEAT nBF  4RB CedgeRRdiications
20f atcn arel sebétabl ghsybleetliar owei ghhispotye€is, osueh such
asﬁ%”f%g&?%epgtg§yggkd esters having in each case from 8
to 22 C atoms in 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,
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, propancl, butanol, pentanol or their isomers,

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

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

fatty acid esters, inter alia. Silicone e©ils of




O ly suspensions for parenteral or topical applications

20 can be vegetable synthetic or sem synthetic oils,

such as liquid fatty acid esters having in each case
from8 to 22 C atons in the-fety acid chains, for

exanple palmtic acid, lauric acid, tridecanoic acid,
mardgyiaf f€ri gl dylstcearl'rtgz acigk, afachiydi CaaedEblayri stich  as
acid, 25 ehe iC pent adec i,c,acid, .linalei

2l o TR ITNE acldo e af coaeraiSefiaieluc qrgsteazyl
ol eilca@ued, or whiehl anbcebody i bredawicyh avdmishy dridh tas cleic
tritydii Caré" %9@8' $N13%YIS ”ﬁg‘u}stﬁﬁtf?e%eﬁ p%‘écélbafe to

met hanol , anol ropanol t ano pent anol
5t héige i éf@ﬁ@rt@bl@o @@@m S@Jrcfgl ?éerfbﬂSt@(a@mles @imgaéh oil,

fatajynaélglﬁst Qe an@ € LOMBLELBhI B avai babl e mogﬂnmlu% 0il
[ soprop%y ristate, i sopropyl painmtate, | sopropy

st &dr at Wqé ©%Blcapric acid, caprylic/capric acid

esters of saturat ed fatty al cohol s, pol yoxyet hyl ene

de POl 50l 8 R Fal nagh i Fogiand ¥ SebtiomizeTs

10fatam aciater sopropybtestmiscobeéyl ebéateetsdecy:lxamples of
ler:at?ltéﬂy qu%%'h%*e‘% dLoutyl. phthal aé&chd'ésserRB}ﬁol or

adl pat e, acid esters, i'nte
s| mmremrl s adfcothG diefrrzatli ngahﬂcsh@dsu t)Z Qﬂtyflatqqﬁcanol

al ghalssh Qﬁﬂaa%lﬁd5ﬂ§'dﬁﬁiha@hﬁggm'adlpates
2-oct yl dodecanol ,” cetyl stearyl al cohol or yi

al @ngtelor gflé(FWOécu ddi-sith 5§18F8Pé’le§8u gl&‘?‘él al SG*es,
15S}Jinteazb'l}el |c§elBo§cbII¢ré1,errTBéEl@QS&rbLe ketoruse Vt&il@ih’:lﬂl&les,

oi | such as ca nd_oi | ol

ses g‘ll %g‘é(gd 0i T4 {%?%ujn%m of#lme ysjbi%&ﬁ{nlde’
oi ItetSLaktxa:bicefLSchw,emﬁ;lcg‘mﬁmcmezg ngt@agent s and
solubilizers 10 are water or water-m scible sol vents.
Exanpl es of suitable substances are al cohols, such as

et KEdlulgrse | stpeopylvhbldohesn IsEeAdlvg cokolswell both in

202- Qfétt\erdoggcaﬂpl orgﬁﬂll}éetgwi\%}?tgl yGRlcs Rt t?ﬁ)cﬁtcﬁ@propyl—
adlpates propyl ené coI glycerol di -
t rirdA erel 3 Plese; w& Ey o ldetifac oF | 6§8we cellulose,

celdrosadanaib Bst efSar dEPNOl £8€S, be used as film-forming

agents.

propylene

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
additiconal formulation aids: glycercl, 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-f-iminodipropionate, polyethoxylated castor oil

or sorbitan monoocleate, sorbitan monostearate,




di oxane, di nethyl sul phoxi de, dinethylformam de,

t etrahydr of uran, cycl ohexanone, etc. Cellul ose ethers

whi ch can dissolve or swell both in 20 water or in
organi ¢ solvents, such as hydropxypropyl - nethyl

cel lul ose, nethyl cellulose or ethyl cellulose, or

sol pbl psstipathes, (cag. berused) as féty f e Nddigo L AgedSithin,

25 xtures of gelatinizin ents.and filmformn
2geht LTS BoadSrabr Rt | Bsaaem R s i P sat vt
i s mhateol inpedntdlolodr, ofthense nacresiol tecimesh glatmonium
as Sod c 0 hyld s I ac i ' _
ponnEt%?&%c?§ iéMgg%dM%H%P%%£§é¥¥E&§€%yS5%%3%% a§£gh0pﬁos
>amplupeet | #C30 BenPgipenraerinal grate &end adm privpyremel red
gl y%ﬁ& alghdat e @srhdmes sash um Saiﬁabﬂl&ﬁTh@f%b:F’ such as
xant han gu uar gum or carrageenan. The follow ng
caﬁ“ﬂgqékiﬂ%@ﬁh%%ﬁitF%halc?%%ﬁh@%%ioﬁ%ﬂ%ﬁ%cgl§€é9&n for
parsdfdh il Dfingi fehenisigns seesigyevdii eidandleanbh@akdown of
col |l agen alhg 35 toin a@p novant%solig agid. %Be of 1
surt@ct ant & WP T i &M or 2Ret 1 hECAGEAESS £ o OF €xample
10exarmpteplofrdNes | aur ybutglhphabeyahatbyeal coholpmtdmervatives,
sul e ';ﬁ%ﬁ yl-(e g i pr opi onat. -
pol yet oé?lgie (%éﬁiﬁgqféléo%éi%rg%ﬁ%?%%né%ﬁegégFW1se be
sorbi®ant apnvstiear Bt@, the 1deshaeg shepaskat {eng: Tween),
cetyl alcohol, lecithin, glycerol nonostearate,

pol yoxyet hy] ene stearate, alkyl- phenol polyglyco
bt HEARR2 1 A3 i nEPhy| BRFEHTGTH lchl T et gpfation  can  be
15monaedshal Kyhpaleyginsee @dderuaithaehes,5 pheki esadtboules
nonoet hanol am ne salts ¢ al. so be required . for the h
fordhul AEFOR: éfsaebiﬁzé’r‘& G Yad " HonPlorT 1o 18 §F the
colddiided sichpoiundaci dsefénablgt anidd@ing sedultsioonsand, in
pr i e hr stiyve st S .
an?%%ﬁ%lanfgg fgf&gggﬁ%?eg%&u?g%géhegg S %ﬁgge gﬂgﬂgﬁgﬁons_
but§nasgir 6Ryasrignl orsr praseboatiagss avapybiode as ready-

20P- Xy bergi £2 @Ch8s 65t €581y CBB birlég%%a ke ratsad, firore
preparing the, desired fornul ations. reparations for
parEifter I dbhf HiSt &S oRCEARepeompound,  for example the

lyophilisate, where appropriate containing other solid
carrier substances, with the desired solvent or

suspending agent.

25
Intranasal preparations can be present as aqueous or
cily 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 invention furthermore relates to processes for

preparing the compounds according to the invention.




15 present in separate dose unit forms, such as

anpoules or vials. Use is preferably made of sol utions

of the active conmpound, preferably aqueous sol ution

and, in particular, isotoni€ s®olutions and al so

suspensi ons. These injection fornms can be nade

avahdabt @#ims readytRO tanusatpoapar ahiconsdpitds besf  the

prepared directly, before, use, by .m xing the tiv :
CorBaURER Lt FOEHDL it 3T §ipny 1S At P g oy Geseribed
appreprimge ebrkai M ngRot het, $U1 kdd carriler substances,
with the desired solvent or suspending agent. 25

I ntranasal preparations can be present as aqueous or

oily solutions or ii 5ﬁueous or oily suspensions. They

can al so be preseh H§ | yophi | i sates whi ch are prepared

bef ore use usi ngrfhe fig)abl e sol vent or suspending 30
agent. The prepajlati ohs afe produced, aliquoted and

seal ed under Nomary anti m crobial and aseptic

35 condi tions. i nyention furthernore relates to
processes for '-pamkgg t he conpounds according to the
invention. - 18 gAccoirding to the invention, the

conmpounds of the general formula 1, having the

previously described neanings of R, R2 1 R3 ~ R 4,

RS sared npredpaR® Ry N initR{1G50) ~ cohvkeXxiRAR arhdole-3-

initiall ' i nd -3-. b i .
A R R A
Rl meEn1HOL R7,

10

N>

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-
carpbonyl, aminocarbenyl, N-substituted aminocarbonyl,
silyl or sulphonyl groups, and also sequestering
agents, such as compounds of boric 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 intoc the analogous indcle-3-carbonyl chlorides of the

formula 3.




2 N4\ 1 RRinwiich R4 and R5 are -H or -OR6,
where at |east one of the two nust be -OR 6 and R6 is
a protecting group or 15 leaving group, in particular
al kyl, cycloal kyl, aryl alkyl,jaryl, heteroaryl, acyl,
al koxycar bonyl , aryl oxy-_carbonyl, am nocarbonyl,
N-substituted aninocgpbs silyl or sul phonyl
groups, and al so sequester 8 agents, such as
conpounds of boric ae ¢, of 20 phosphoric acid, and
al so covalently or gt el y bound netdls, such as
zi nc, alum nium or / 1n a manner known per se,
usi ng acid chlorides %;erably usi ng thionyl
chloride or oxalyl i, 25 into the anal ogous

i ndol e- 3-carbonyl chlorides of the fornmula 3. 19 - C
3 N R 4 R Conpounds of the general formula 1 having

th@o@mwslwfde&qféb AEAM NOF @nRal, BZ aﬂqv§n§,
and n = , and al so the neanings for R 4-

de§ﬁﬁ%ﬁﬁ¥%%% dPrhtaed 2mgR8 189541 tHRen $or®%@ Riognd n =

5the.ISﬂhﬂt&ﬂsolﬂﬂ@|ﬁe3n@ﬁﬁéoﬁbk &l arides ek thecribed for
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for Ia 3 by reacting them rimary or secondar
amflr:c}é feflt :’1 rprifceed E‘Aegdvg?lf odIqt i AR t‘ahe‘-sc’lated
présehd@1ﬁ-aarmuhﬁMX|thaoylbasa d£M|tharyﬂnxﬁuﬂam|%h by
ca ces f__the e ed_as the
co?§%§¥gﬁﬁg Qﬁg?esgfg?yga q %} er ab CJH%? i AABF- The
trlﬁﬂﬁﬂﬂ%ﬂﬁrﬁ¥oc%ﬁﬁﬁlﬂdvgahﬁ@eba§éy ipr ¢ffer abtysahkal iof an

Metadlx iNMdeXi Kese OhuﬁhﬁélEﬂnﬂégeQVQEEQESca%ﬁILQeused are

conpounds of the formuia 1 accordin
an excess o©of the amine employe as the coreactant, a

tertiary amine, preferably pyridine or triethylamine,
and inorganic bases, preferably alkali metal hydroxides

or alkali metal hydrides.

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

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

Both acids and bases, such as hydrobromic acid,
hydrochloric acid or  hydriodic acid, cor sodium
hydroxide, potassium hydroxide and sodium carbonate or
potassium carbonate, and also activating Lewis acids,
such as AlCl;, BFs;, BBr3 or LiCl, are employed for
eliminating the ~-R® substituent. The elimination
reaction in 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
under normal pressure, in the presence of a suitable

catalyst, such as palladium or iridium catalysts.



25 R

invention are |iberated by elim nating the |eaving
group R 6 which is still present in R4 and/or R5. 20
Bot h aci ds and bases, such as hydrobrom c acid,
hydrochl oric acid or hydriodi cid, or sodium
hydr oxi de, potassi um hydr oxi de and sodi um car bonate or
POtASS) AHR LAl at an tivating i ds
such as Al Sugnggh%Brgng%ﬁelgﬁ ?é enpkﬁﬁgzn¥%
el i3 g fHIUIR 6 lyubdtatifht .tEhe RIS Gz doN descrlbed
r eactdromdgs B, caseahakes, pd@agenin phe absence or
presence of addi ti onal activators, such as ethane-
1,2-dithiol or benzylngrcaptan and al so ether
cl eavages, using deng under el evated pressure or
30 under nor nmal paesnure in the presence of a suitable
catal yst, such qﬁ5pal umor iridiumcatalysts. - 20
According to the |nvé tI&h t he conpounds of the
general fornulga '\Jng the previ ously descrj bed
meani ngs of R1 apd R 3, and n = 2, RL--N 5 R
(GO~ 45 R R# 3 [ [

5indoles of the g%rmuka 4, having an identical meaning
of R, RN 4 X 10 Win which R4 and R5 are -H or
-OR6, where at |east one of the two nust be -OR 6 and

R6aire appeghesti greUR i@ e
a?f|CU?ar9alk I?Q%yélogl%§l¥ a?éhgggggﬁﬁy lh&Ol?S of the

heFSFB‘&#ﬁl raé’;ﬂvmgl REX P BERAL Wl@@-ofcaﬁrbonyl
an1nocarbony| N- substi t ut ed an1nocarbony| silyl or
sul phonyl groups, g al so sequestering agents, such
as conpounds of boryc acid or of

A\

N
\s
R

I

10 R*

in which R! and R® are -H or -ORf, where at least one of
the two must be -OR® and R® is a protecting group or
leaving group, in particular alkyl, cyclealkyl, aryl-
15  alkyl, aryl, heteroaryl, acyl, alkoxycarbonyl, aryloxy-
carbonyl, aminocarbonyl, N-substituted aminocarbonyl,
silyl or sulphonyl groups, and also sequestering
agents, such as compounds of boric 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 indcl-3-ylglyoxyl
chlorides of the formula 5.

Cl
5 \
R (C=0),
\\ B
N 2
s K



phosphoric acid, and al so coval ently or coordinatively
20 bound netal s, such as zinc, alum niumor copper, in
a manner known per se, by acylating themw th oxalyl
chloride, into the anal ogous ndel - 3-yl gl yoxyl
chlorides of the forrula S. C1\ R(C0)25 25 R- 21
Conpounds of the general fornula I having t he

pr vi ousl y. describ neani and R n
Efmpgﬁg'also he%%ganl gs or Rﬁirmu RSQés d§ crlgedthe

foprsvh@mmdlyaed%carﬂdvesi meanimen 66r Red Rf oandh8’, and n =
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reacting them rimry or secondary am ne.
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oflﬁeola@xgh@qybx@qse chUxtldaEy Rasestybi cheauiRe 5 by
used are 10 an excess of the am ne enpl oyed as the -

coFEAELaRg, EPeWeWPthfiaﬁFﬁ@arﬁréFéréBF?nﬁﬁﬁﬂn?ﬁﬁ%? The
t r reklyliam rl;a;oce&mis ad$oan hafgans Ly baseshepriefesabty of an
alkall et al dro ide? or alkall q@%al hxdrr es. 15

b e e

ing to
10 i neentdxress eolfi bdreat euiby empdioyad ngst hde eawiegctant, a

grQHEt gg é@b%ase ééeﬁﬁﬁéﬁhe% BheaQQ!OEéBeégglamine,

Bot h aci such a ronrc ac
hy @péchladrsicc alG?iCcFQIﬁrerdrlP&ﬁﬁ%f ac@léiEf%ZFa]ébﬂl umlkali metal

hy d@x48 qeR0las shwamny dledxde and ssedi um carbonat e or
pot assi um car bonate, and al so activating Lew s acids,

such as Al Cl13, BF3, BBr3 or Lid, are enployed for

15 el 'rrmehatdoﬂ@otulaﬁs- Rd&F Sltbﬁd i tﬂmﬁulérhel el aotoaling 2%c the
reaction.in each g § e%Vp#ace bn the absengﬁ or 4 .
préE@ﬁEEISP addti ondF*4 6F 8r sCL1aldR244 8 n4Rg. 1eaving
1, axduphPBIwbrchemzysneltapraaeandlal36 sndhéor R

cleavages usi ng hydrogen, under el evated pressure or

under nornmal pressure, in the presence of a suitable .
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;, BF3;, BBrz; 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 activatcrs, such as ethane-
1,2-dithicl or benzylmercaptan and also ether
cleavages, using hydrcgen, 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-hydroxyindel-3-

y¥l]carboxylic acid amide




30 catalyst, such as palladiumor iridiumcatalysts.

Exanpl es Exanple 1. Preparing

N- (3, 5-di chl oropyrdin-4-yl)-[1- 35

(4-fl uorobenzyl)-4-hydroxyi rdd2- 3 yl ] carboxylic acid

amde - 22 This is an exanple of a process for

pr @pdrs ng cotrpexsntsle off t hepfocankaftbrapecepdirigat adrpeunds

i nvention pjn_which.,n, = 1..5 3.22 of . . . -

o By oy ST S RUBFEBERATR) Ihaoths st austhggy frg which

aci/l (-8.6 mMmol ) are suspended in 15 m of

di chl or onet hane. Wile cooling with water, 1.8 m of

oxal yl chloride (17.4 mol) are added. The reaction
Snit-dle 9 s ofir feBensy18xKodrd 4 -BhrcF§LeRizy ltilfgolerg-car-

4- banamlioxy ak-ild- flsuer eR@NZy| JdRdolLrs3reGRIONYin 15 m1  of

chloride crystallized out. It js isolated and dis gévef

indfg%orcﬂm%té}ar%ydwaﬂaﬁanc?erim Fitp gWGFe%diﬁ ml o of

hy drdadey 1( 6@%lsirrielrgt h)l 7anemsuspended Addéd. 2Irid  afeaction

THE., il e the suspension is being stirred . at r OX. .

T0EX A 701 e on LOF TE05 5Bt 8- At s, drid R cine,
10 di dilc@mopsird:gile- (486l uvnmiberiay 21 rdo of - MR Tizoagted

dr i.s8.q Af I Nyt e : i VA

prggg%é qg;%ﬁg%n o;ﬂ%ﬁ%lﬁ{g%ngﬁlgiyggs%g?gﬁu%ﬁg'%88501V€d

berdzy|)8 mdolad Fadaraduidnofaasy | &l )s- added dropwise to

the reaction m xture. After that, the whole is boiled

at reflux for 3 hours. 36 mM of ethyl acetate and 36 m

of lndtled a?b SREAUEIHATIRT nd6PEac i Iaix: uP B ariageended

151t imaszcaoel edsdowr. The 1ghases suspsepasat £d drdnghestdrred
organi ¢_phase i.s mashed with .water he solvent, iS. - c_
di St | FRGTOF A et r ST s ?Ec;ﬁygtﬁl?geé_fafn&%o 363
et ldmdilcanvgbydriiceiche TH8.6 mmol) in 21 ml of THF is added
N- - di chl oropyri din-4-yl ) -[14 b - 1G4 - 1
N Gl '|)iA%§oE|r’{3a§1‘ﬁ$é%§r'bo>}§m AR L1 Bteviously
obtaierad dch t Biodukdpni s @f ssdihded i#nmbeo@yHoxet1- (4-fluoro-

20 di ¢hlpranethane - 3the sl ofhisrheat ed toided | Mxoandsa to
solution of 1 mM of BBr371n 10 m . of dichloronethane is
the reaction mixture. After that, the whole 1s 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 is washed with water. The solvent 1is
distilled off and the residue is recrystallized from

ethanol and dried.

The N-(3,5-dichloropyridin-4-yl)-[4-benzyloxy-1-(4-
30 flucorobenzyl)indol-3-yl]carboxamide which has been
obtained in this way is dissclved in 100 ml of
dichloromethane. The solution 1s heated to reflux and a
solution of 1 ml of BBrs in 10 ml of dichloromethane is
then added dropwise. After that, the mixture is heated
35 to reflux, and while stirring, fcor a further 3 hours.
After it has been ccoled 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



t hen added dropwi se. After that, the mxture is heated

35 to reflux, and while stirring, for a further 3

hours. After it has been cooled down to 10'C, 100 m

of a1 M solution of NaHCO3 &3 -added, thereby

achieving a pH of 8-9. During this procedure, the

t erfpar atair efhashte b8 Kephirbel oWh200@rckhectm xt whéchs has
su tily st d 2 f nlh
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pr Q@UGL, dvS 1 18Iy Stk iez8fhfJiom ethanol . 5 Yield: 1.4 g
(37 8@6of theory) Melting point: 263-265 C Exanple 2:

SPreparing N-(3,5-dichloropyrdin-4-yl)-[1- 10
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(4+yglher-ohenzyy )37 mpdraox ol )3- yI 1 gl y- oxylic acid
am de This is an m| & Of a process for preparing
com BsF e Al according to the |nvent|on
in which 15 n = 2: 5.9 g of 7 -benzyl oxy- 1-

17 | -
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met hyl et her i&,fpp@dag{@%ﬁgeat OCC and whil e
stirring. After that, the mxture is boiled at reflux

for 2 hours. The solvent is then distilled off in

vaqya.s E@ arrﬁSé&émme Tobeazytoxysi- tér 9Bb@b@ba@zxdo}n ounds

i ndal e- chl oride.i s qbtai ed as 2

SRS WEPHOLS SopeRASAiNg 96 nbhgr itventibs *Lh whicn
t etor ahydrofuran (THF). A solution of 2.77 g of 4

-am no- 3, 5-dichloropyridine (17 mmol) in 20 nml of

THF i s added dropw se, at -50C, 30 to a suspension of
2.5.¢ of sbdiupehydidge-in(80chlicopbFrEylAirdplehdtl,’7 mmol)

the 10 X§UEER 1 YOy Q.nb%@gmft Iorfr e@erfsbui;‘fPt n%tth%/l ether. A

const ant tenperature of 1 hour” ,

pr SAlRFHAP pPdpared @ésp@ﬁS|Qﬁﬁ%ﬁltrﬁﬁhﬂﬁkﬁﬁyl6¥§IW“{M) in
10 ml of tert-butyl methyl ether is added drcpwise at
0°C and while stirring. After that, the mixture 1is
beiled at reflux for 2 hours. The solvent 1is then
distilled off in wvacuo. The resulting 7-benzyloxy-1-{4-
chlorobenzyl)indole-3-ylglyoxyl chleride 1is obtained as
a solid residue, which 1is suspended in 50 ml of
tetrahydrofuran (THE).

A solution of 2.77 g of 4-amino-3,5-dichlecropyridine
(17 mmol) in 20 ml of THF is added dropwise, at -5°C,
to a suspension of 2.7 g of sodium hydride in 80 ml of
THF. After that, the mixture, while being stirred, 1is
kept at a constant temperature of 20°C for 1 hour. The
previcusly prepared suspension of the 7-benzyloxy-1-(4-
chlorobenzyl)indol-3-ylglyoxyl chloride 1is then added
dropwise at approx. 0°C. Finally, the reaction mixture
is boiled at reflux for 4 hours. The solvent 1s 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



chl orobenzyl )i ndol - 3-yl gl yoxyl chloride is then added

35 dropwi se at approx. Qlerr)C. Finally, the reaction
mxture is boiled at reflux for 4 hours. The sol vent

is renoved in vacuo. The resizdue is stirred up with 50

m of ethyl acetate and 50 mMl of water. The phases are
sepdsatieded The ovagani cThhasesiisimashedrecthsval et zedhg rom
sokggg% [ o124 distilled in vacuo. The residue is

recry PA"Zed from i sopropanol . The

N- (3, 5-dichl oropyridin-4-yl)-[7-benzyl oxy-1-(4- 5
Chb%obenzyﬂm@dng%Mibgbwﬁahﬁ acig) arﬂwdsemﬁql&x@a& (4-

been obt ai ned hi s way di ssolved in 10
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adde ropw { hat { emxturel eated.to

oAt R LOGRE BTG L O T} 5 UFTFE) SoRBRrdos Shd a
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I"eving a ng thi's procedure
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ld%%eod%ﬁé“rhi’xéﬂé fﬁ‘stBEeﬁ fuhker SpPws. 1dke, 100 m1

proguct has crystallized out, is filtered d of f
wi Oh su?ctlbnM Wﬁ@%@lﬁpt h 9t F2BGHE dra%dl. aRecer udéhereby

pragugkvisigr eary Ha|éf2®—§r0m1ﬁhh1’:l;f10|thl%0 r@c@du&ea dthe
(47.5% of theor

n 245-24 C
b LEPeR R s rbubts BT LY o Do epdia | BhFcite is
15preneseqm@mth@'u&miﬁne¢weﬁare a Iﬁmnyhanmbbr bbuether The
of faQr II e
o PRREE oy b, B (B popfb PRl R ) LG &P ot
R w3@h suction, washed with water and dried. The crude

product is recrystallized from ethancl.

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

large number of other compounds of the formula 1, of

which the fcllowing are cited by way of example:

R
RN
R® f‘c=0)
n
N 1
R* R'
30
-R! -NR*R? -R*| =R’ | n
Com-
pound

1 4-fluorcbenzyl- | 3,5-dichlcro-4-pyridyl- -H | -OH | 1




Ftl -NR R3 -R4 R5n Compound 1 4-fluorobenzyl-
3,5-dichloro-4-pyridyl- -H-OH1 - 25 - anmino 2
4- chl orobenzyl - 3,5-dichloro-4-pyridyl- -OH-H 2 amno
3 4-chl orobenzyl - 3,5-dichl er@bd—pyridyl- -OH-H 1
amdno 4 4-fluorohenzyl- 3 S.dichlorg-d.gyridyl H |
21 aning 5 4-fl uorobenzylamﬁoS di chl or o- 4 pyrl dyl - -1OH
] JHZ Hag1 4n—%ﬁi@éb{7!a%§§ﬁov[bf% In-gglghir)ordc! SO YN g | 2
35d|chloro4pyridyl sineH 2 amn0826difluoro-
LA A LEL A h o M L2 | o |
am no 10 2-chl orobenzyl adibedi chl oro-4-pyridyl{ -OH -H
_2_| gq] Bgnézl';' 1%10?:0%' g Jg-r (.-3ﬁ§tLa ?%f(pé 4Op§"7r9¥{/i dyl _—I:ICH OH| 2
3]5-dichl oro- 4 |ovr| dvI e@HnOH 2 am no 13
2 6 @IHEth%uo%ogegﬁﬁplC@054d9¥ﬁigMJ4 p?khd%%ﬁ b@ﬁ?yLﬁ 2
am no 14 exyl - | oro-4-pyrid H 2
amino 13 isobutyl- 3, 5- [SHPEr Q- 4- pyr | dvl - 4H 2
ami ng 18 £yglRRbeRytyl -3, %,@Leh!:m&@%w%h- CHosH 24 | 2
t hyl - |am no ,
aming-
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- ~-0H | -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- -COH | -H 2
benzyl- amino-
12 2-methylbenzyl- | 3,5-dichloro-4-pyridyl- -0H | -H 2
amino-
13 2,6-dimethyl~ 3,5-dichlorc-4-pyridyl- -OH | -H 2
benzyl- amino-
14 n-hexyl- 3,5-dichloro-4-pyridyl- ~CH | -H 2
amino-
15 isobutyl=- 3,5-dichloro-4-pyridyl- -OH | -H 2
amino-
le cyclopropyl- 3,5-dichloro-4-pyridyl- ~QH | -H 2
methyl- aminec-
17 4-fluorobenzyl- | 2,6-dichlcorophenylamino- | -CH | -H 2
18 2-fluorcbenzyl- | 2,6-dichlorophenylamino- | -CH [ -H 2
19 2-fluorobenzyl- | é-pyridylamino- -0OH | -H 2
20 4~-pyridyl- 3,5-dichloro-4-pyridyl- -0OH | ~H 2
methyl- amino-
21 4-fluorobenzyl- | piperidyl- -CH | -H 2
22 4-hydroxy- 3,5-dichloro-4-pyridyl- -CH | -H 2
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17 4-fluorobenzyl - 2, 6-di chl orophenylam no- -OH -H 2
2

E182-f | uor obenzyl - 2, 6-di chl or ophenyl am no- -OH -H 2
19 2-fluorobenzyl - 4-pyridylamno- -OH-H 2 20
4-pyridyl- 3,5-dichloro-4-pyredyl- -OH -H 2 nethyl -

aplno 21 A-fluorohenzyl- niperidyl- -CH -H.2

4 hydrox%mn%yﬁ di chl or o- 4epybldyl- -CH, -H2 . f - 26

- oenzy1- am no 23 2-chiforo-6- 3, 5- dichioro-4- pyTi dyf-

“OH 2H 2 219deFebenzy| - | anPnet o APy Rl | OH | CH | 2

31 5- dlcrlﬂm@mgbgyfyﬂyl- aﬁthobIZ nethylbenzyl am njo

2p 1 Z-T[l uorgbenz am no- - -H 2

26 2% Jorddenz §P¥°’z 6- m%ngt H}JF%C‘Y@ TRO% | 7B | 2

m no- 1 |Zet2ytaeboxy- 3, Emdnchloro 4 pyridyl - |OH

Bf\rf;% ol 2 fﬁaeoggggfg’wtﬁndc geondin mrldy?ara eniionpers | 2
PVvCT T I LAY PIIUD'JIIUUI UDL Cl AST LILILA A L

t herapeyti-clupodeeatidl- i 2, 6ed1memhyhﬂ4—pyvodkgh oo | -H | 2

ekanpl e,| 5 |nh|b|t|ng the @ﬁghnatlc | at e- phase feactfi on

( postroghttt+a)y—and—by—rmhirbrting—tPSinduced

nput2ophidHicarberyrats. Béafpiiecutonomti-pyridgl- | -OH | -H | 2

p1osphodiggg£?ﬁase 4 10| The,PDE 4 activity is

deternrrrer oS g—enZy e prepar a- t T OTS T O ToTTam

pol ynor phonucl ear | ynphocytes (PM\Ls). Human bl ood

(bghby &ﬁ@&)na@saéagﬁeﬁ?ﬁ%u'@ egh i i vetittilcdt €ardN@owerful
platelet-rich plasma in the sqggrnatant is 15 sgﬁarated

f r AR tomyt hPécy%%S%ﬂadJr%% $t%s by 1O&AtT i FGFAGEUTIc
at pZ@Qn)Elgflforl%O mammtegdat irpoMrivenpengt ureof RT)a.xample,
or t PDE 4 erm.natio are.i_sol at ed
neéﬁgwgﬁ%&ngubsegﬁgnt d@?gﬁgﬁtlgedingﬁthpgﬁ Folloﬁgé tion
by (acgriadip@nitl ieent ri f agdt i orby 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 cocats) 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 isolated 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 hypotenic
buffer (155 mM NHsCl, 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 lysed by
ultrasonication. The supernatant obtained after
centrifuging at 48 000 x g at 4°C for one hour contains



20 using Ficoll-Paque. After the cells have been washed
twice, the erythrocytes which are still present are

lysed within 6 mnutes by adding 10 m of hypotonic

buffer (155 mM NH4Cl, 10 mM-NaHCE3, 0.1 nmM EDTA, pH =

7.4) at 40C. The PWMNLs, which are still intact, are 25
washed cgytfagrdinier PO 4| fescwidh BBS ard dssedfby the PDE 4

ult(eassorlliecr:naetnit%n. The supernatant obtained after
cefitri ugi ng at® 48 000 x g at 40C for one hour contains

- 27 the cytosolic PDE 4 fraction and is used for the
P oMt ete PROSARAdILSLer agR A%k Yadi$
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e st N2 Al b AC A o ATouker BB 11
QUAAT ¢ y TOF SR BRadeP A T REE SaRp! BE ars) mEsetr e (47 o POF

15 betaatdeuntyer rdftiear e ot idmehaonspeni bterenzyiy 20ding
of "0 SR TG ey A DU Tact b TPORCThect a6t Naluder 0
Thelinutgisat | Bime mnsantésnf of s t Isé oPPEU }aﬁsayﬂ_dim aandefined
SRR 1 a0 40U DAL e OBl LIRS 10 o
ph&$RodFesneriser 4L e henecohpBtindsTa® c Sr I TRE T of 1he enZyme

201 neRtivar werie £ owxk o have ié ROt ¥ahiugsdi Ant heer @R ence
fr%?:¥%§adﬁ)fg&f%ggm-gﬁﬁ subtracted from the test values.

The incubation mixtures for the PDE 4 assay contain
100 pM cGMP in crder to inhibit any ceontamination of
PDE 3 which may be present.
25

In regard to inhibiting phosphodiesterase 4, the
compounds according to the invention were found to have
ICsy values in the range from 102 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 cbtained with selected
application examples are compiled in the following
table:

35
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from 100 to 10 000. The PDE 4 inhibition results
tained with selected application exanples are
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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 1is
examined in male Brown Norway rats (200-250 g} which
have been actively sensitized against ovalbumin (OVA).
The sensitization is effected Dby subcutaneously
injecting a suspension of 10 pg of OVA, together with
20 mg of aluminium hydroxide as adjuvant, in 0.5 ml of
physiological scdium chloride scolution per animal on
days 1, 14 and 21. In addition to this, each of the
animals is 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
animals are exposed to an aerosol consisting of a 1.0%
suspension of ovalbumin {(Allergen Challenge). The
ovalbumin aercsocl 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

normal controls likewise being nebulized for 1 hour




connected to a head/ nose exposure appliance. The 20

animal s are exposed to an aerosol consisting of a 1.0%
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(0.2 MPa)-driven nebulizer (Bird mcro nebulizer, Palm

Splwilrwls 2BA adISA)01 Theh exposty eof | ae0i 8% 1shdut ioni bl 2pdium

nor c%%hrols | i kewi se being nebulized for 1 hour -
aerosol consisting of a 0.9% sol ution of

sodlun1 chloride. 49 hours after the allergen

ChalleH%EFlth§E€eks @h?S QPféfaéhlzgqéﬂfgﬂ§§ Ofthere is a

eosl| nop C granu ocy es Into
5 anm@glss veAt imRigrathen tHe aﬁﬁhﬁ%haﬁéc MW%@Y‘Q%& into

Wi tthlea'luQ)\@esr dps & 1o &?ﬁﬂb(él% ethanenié le dmo/ kgnhef apaeha1s are

wei ght , i'ven i a bronchoalveolar | avage
g ) glél g.l et)hane

i 5 QARSI td&@dUS|H@t§ x 40 4 WeHCFhnk'd bakfk
soIthO@/kEhe bet al peal! C@@D@ht andgi¢@nnuan5 of and a

I t AL |
o B PR s e TR0, dBRL A oaer e hadnoith abig 3
lO(Bayeﬂ_Elﬂgmask1ssbﬁéahnecamlumhﬁb HﬁﬁEGH@hahnCH&ﬂ count,
q
R EELERP R AP, |1 M5B 5 Meortlatipter s cne
T\/\@O@dﬁﬂ ol Biyk ouésqelﬁdbularz%t i éhew t e terlinsi b Bahng  an
SoQi4aEhliQr i dgeggbytbpRtanrd U@@#&fZQHéﬁFogﬂiibCMAchnlcon

solutlon) are included in each test h? 8 cent %
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1% of oval bum n suspensi on; OVAD = experi nental group

20t reated;30-wht Bysubshanee: anfl ekaldiengedswnbbni%ief in the
oval bum n suspeéensi on) ,
substance-treated “experimental group 1s <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 wvehicle 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 pricr 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 wvehicle in accordance with the manner in which

the test substance is administered.



The test substances are adm nistered intraperitoneally
or orally, 2 hours prior to the allergen challenge, as
35 a suspension in 10% pol yet hyl ene gl ycol 300 and 0.5%
5 hydroxyethyl cellul ose. Thezgontrol groups are
treated wth the vehicle in accordance with the manner
i npwhi gl infheiheshpsubsbaree | sdadntiprsheied. of301C mg/kg
Fol | owi ng intraperitoneal adm nistr.ation.of 10 k
NEPEoMSBRAIS S QAT 1D Ehe TRy aRticgiT 1o Bre P ate ate”
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adﬁPEﬂéﬁFat?gn By 3€9ﬁ%/EaZ°Tﬁ%jcgﬁﬁ%uggéﬁggggggiﬁéetooral
5 t hedimwvestiret iane ofodfemadlr@nt | y particul arly suitable
for producing pharnmaceu- ticals for treating di seases
whi ch are associated with 10 the actjvity of
eo$hRophPIBOUES AN &4 Hhi Bt i hge| ilﬁb‘iﬁi{%%c% geonse-
( LBS:nicngugas t sl ey ysaetbbophifldra prodiesd sy r pharkbceu-
The ability of the substances according to the . .
| nGRERGN B | THTBE P BUP AORARS ondl FOpM IS | AT TPEAEFSnwEED
10 i stexagicrac ity mHl edséwophridtss (200-350 g) . On the day
of the experinent, the animals are placed individually

in open 1 1 Plexiglass boxes which are connected to a
20Exemgleo$e ahpuihirtwingpplipnepelymeechiinigdes 4LES) -induced

exposed to Ay GRASEASHIN 0 £n IUSPES SELBs Of
| i popol y- saccharide (100 (err)g of LPS/m of 0.1%

hydr oxyl am ne solution) in PBS (LPS provocation). The
15 LPBhiydraxyl apg necger asd i sugenenated usicegdrzp to the
It o ) R PR B S 5% son
40 i radgsined tin noabal Leentr alas o | KEWi-s¥bejing On the day
TRl LS8, LA ER LA FeI a0l 00! 3G Bhier
af tier d¢pgen LPSL pPdesdatliass, hdng vBighnaxiemgonngried to a
20 MSIE I JHD LALL 00 OF RRULILGRIY | 1 Bh8r aRYk@QAK! €Sre exposed
te an aerosol consisting of a suspension of lipopoly-
saccharide (100 pug of LPS/ml of 0.1% hydroxylamine
solution) in PRBS (LPS proveocation) . 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 1is
40 minutes, with normal controls likewise being
nebulized for 40 minutes with an aeroscl 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 bronchcalveolar 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 liquid are then determined using an
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j | tret Mddy jSUbStoRNCE and nhibit i
- el cpuetoniateud pubsgae oo

hydr oxyl am ne sol ution) The test substances are

15 ad@eni-stes e OF abbyup2thedisd Ritd +énidiee LESd challenged
provocat|on as _a susgen5|on én 10% qgg%fthylene

gl Ydon Fbot tnkly 8F S9¥ 53T oR9ethy P25 UT 0S@RTFRE 9roup
comt@dtamwmnrhzﬁahﬁdkﬁu&mﬁwmmmll®mgedehutheLPﬁ (100 pg/ml

acc nnde of t.ra us .

théﬂge@ guﬂ%ﬁiﬁ1 o1 ow ng 5%§P§édn$%$§trat%gﬁegﬁmfntal

ng@$guuih€re@h@dund31139uhst@ndengﬂﬂb theliimveerd onith LPS
20'”Wh%btgﬁﬁﬁun%%tbpﬁﬁ'Hyaﬂa&yﬂaﬂyﬂéﬂ%éﬂd%l gzand are

consequ particularly Suitable for producing
pharnaceutlcals for treating

The test substances are administered orally, 2 hours
prior to the LPS provocation, as a suspension in 10%
pclyethylene 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
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di seases which are associated with the activity of
neutrophils. 35 - 32 - Cains 1. Hydroxyindoles of the
general formula 1, RL.--N/ 5 R (CGO~ 415RR in
which n can be =1 or 2, and 320-Ri (i) is

-Cl-10-al kyl, which is straight-chain or branched and
optionally substituted, oncelaimsnore than once, by
-OH, -SH, -NH2, -NHCI-6- alkyl, -N (Cl-6-al kyl) 2,

- NHC6- 14aryl, -N ( C6-14 15 aryl) 2, -N (Cl6al kyl)
(C8-14aHyldroxyiNoRlesCNf the gegieralpformula 1,

-O0d-6-alkyl, -OC6-14-aryl , -SCl-6-alkyl,
-S-C6-14aryl, -SABH, _;S02C -6al kyl, -S02C6-14aryl,
- 0SRC, - 6al kyl, - OS@Cs- 14aryl, -COOH, - (CO) Cl5al kyl

or 20 -0 (CO leéaﬂkyl , by mono-, bi- or tricyclic
saturated or nnnﬁhnsQCHogsed or pol yunsat ur at ed
carbocycl es havilng 3-/14 ring nenbers, or by nono-, bi-
or tricyclic @ Ngd or nonounsaturated or 25

pol yunsat ur at gcycl es having 5-15 ring nenbers
and 1-6 het eroatgns ich are preferably N, 0 and S,
where the C6-14a'yl gtoups and the carbocyclic and
heterocyclic substituents can, for their part, be 30
optionally substituted, once or nore than once, by

- Cl- 6- alikylwhic®H, - NH2, - NHCL-6-al kyl,
_N(Cl_ﬁha%%%lk%’i'wo%T QQNEHEF’ -a, -Br, -1,

Rl
(i) is -Ci-1g-alkyl, which 1s straight-chain

branched and optionally substituted, once

or

or

more than once, by -0H, -SH, -NH;, -NHCi-g-
alkyl, —N(Cl_s-alkyl)z, -NHC5-14aryl, -N{Cgs-14~

aryl) Zr -N (Clgalkyl} (C5_14aryl) ’ —N02, —CN,

-F,

-C1, -Br, -1, -0-Ci_g—alkyl, -0-Cg-14—aryl,

—S—Cl_s—alkyl, -—S—Cs_lqaryl, -SO3H,
—502C1_5alkyl, —SOZCE_lqaryl, —0502C1-5alky1,
-050;C6-19aryl, -COOQH, -{CO)Crsalkyl or

-0(CO)Ci-salkyl, 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

cr

polyunsaturated heterocycles having 5-15 ring
members and 1-6 heteroatoms which are
preferably N, O and S, where the Cqsijaryl
groups and the carbocyclic and heterccyclic
substituents can, for their part, be
optionally substituted, once or more than
once, by -Cijg~alkyl, -0H, -NHz, -NHC: ¢-alkyl,
-N{C;-¢-alkyl),, -NO,, =-CN, -F, -Cl, -Br, -I,
-0=~Cy-g=-alkyl, -5-Ci.¢—alkyl, -503H,
-50;C1-¢alkyl, -080;C1-galkyl, —-COOH,



-0 Cl-6-al kyl, -S-Cl-6-alkyl, -SG3H, -SQ2C1l-6alkyl,

- 0s@20Cl - 6al kyl, -COOH, - 33 -(CO Ci-5al kyl or

-Q(CO) C1-5al kyl, and where the al kyl groups on the
carbocyclic and heterocycli-c3gubstituents can, for

their part, be optionally substituted, once or nore 5

t han once, by ({m-)lcl i kyINH2r - FO CO ) Ci=Brikyl-, |, arSBMhere

or -COOH, or (i) u(#)%g eny g{;'ch' :
nonounsat ur at((g:-1 aﬁ(ﬁ’o sat'ur at ed S !Fai Sh?pgﬁgic%lgr and

br anched 10%@@@4@&1 I ysslub’stttlﬁnéa ¢wee orfgbretheir
than once, b
(CL-6- alky|)¥>rQﬁNﬁégiﬁf%%ﬁ%lI¥fgﬁb§E§%5yé§ ?HceNor more
5(C1-6al kyl ) (CE8UM4mGE) bY-Wr-Cﬁﬁr-FN € '"FeprClag,
- G- Cl-6-al kyl.1,- Odhuldrarybon, So€l -6 15 al kyl,
-S-C6- 14aryl, -SCBH - S02CI - 6al kyl , -80206-14aryl
- OsQ2C, - 6al kyI - OsM2C6- 14- aryl -Cw—|
- (CO C, -G-al Ii)d -ar;. ro%@@)e@lylSaNQalch b:ys monounshiturated or

tricyclic saturated Qr unsat ur.af

b0l yinsat ur atSd o0 AP Ba e s SEA G SR ] g branched
l0nmenbers, or nd mpto-qnadlily 0$u119$'¢1:'§/@¢¢@, sangeabedmere than

nonounsat ur atgdor pglyunsay urateg helﬁlqocycl fEauiNG 1,

5-15 ring rrenbg:rs and&] 6 ~heteroat ons whi'ch are o

preferably NN Candagky2s zwher eNfihe1€8t 1har y| ~Yhbaps?ryll) 2.

and the carbogye,i&113nd (fteétﬁggg,ml ic— ﬁgpstl_t@wpts.g:an -C1,
for their part, be opt| onal

ituted, once, or
more than ondd’ by th%’CaHkﬁ b]G-I -Ox 14 - {2 57 Ca-6”
15al kyl, - N(Cl-aflaiikyl ) 255-002ary@y, - HS0EL 30-S®IC, ealkyl,

O Cl-6-al kyl Cl- 6. IkyI, QPCl- B
SCpeL. e kylsoz§ P ogpsg%eelky? 288bky) i —ary1,
- (CO) Cl- 5al kydoOHand- 00 51 srhékazllkydargr@g@ Gh-takkyl, by

;:zﬁr bocyclic apd .1 het ergeycl i G sut&tllctyl&qqtcs cant f19ft e or
eir

monounsaturated or polyunsaturated
20 carbocycles having 3-14 ring members, or by
mcno-—, bi- or tricyclic saturated or
moncunsaturated or pelyunsaturated

heterocycles having 5-15 ring members and 1-6
heteroatcms which are preferably N, O and S,

25 where the Cg_ijqaryl groups and the carbocyclic
and heterocyclic substituents can, for their
part, be optionally substituted, once or more
than once, by -Ci_¢g—alkyl, -CH, —-NH;, -NHCi_¢-
alkyl, -N{Cj-¢-alkyl},, ~-NO,, -CN, -F, -CI1,

30 -Br, -I, =-0-Ci-¢-alkyl, -S-Ci_¢—alkyl, -SO;3H,
-50;Cq-¢alkyl, -080;Ci-galkyl, -CQOOH,
-(C0)Ci-salkyl or -0(CO)Ci-salkyl, and where
the alkyl groups on the carbocyclic and
heterocyclic substituents can, for their

35 part, be opticnally substituted, once or more
than once, by -0OH, -SH, -NH,, -F, -Cl, -Br,
~-I, -S03H or -—-COOQOH,

R’ and R®



35 part, be optionally substituted, once or nore than
once, by -OH, -SH -NH2, -F, -d, -Br, -I, -SQ3H or
-COOH, R2 and R3 - 34 (i) are, in each case

i ndependently of each other, 3aydrogen or -Cl-5-alkyl,
which is optionally substituted, once or nore than

once, by i)OHareSH, 1dW{hacH%{Ha§ealKyﬁepeﬁdently of each
-N( C1- 6- al kyl 2 _ 1 -1

O ClL-6-al kylo)t% D7t ﬂgkeq o hcgn AP pyridyl
-phenyl, whiwth chs mtommwllsmbsmmm*e@te@nc@née wEr @ore
10 than once, = 3- ahkyl . C]—| H

+ HOY% &4@? _s1SH, _mMH2, —npC 1kyl,

NG, - 3-al kyl”, INCCL 5 al AR (:NNZHZCOOH“S‘E1 Y
5 COOCL- 3- al kyiN (Cafs-alégyl) -2Br -qu, 6Y%1-3Fal kAL, -Br, -1,
- S- Cl- 3- al kyl-caie - 0 50GQ1 ,- C1- 3sakkyla1kpyhi dylsphdbyl  or
which is opti onal’ substltut ed, once or nore than

once, by -Cl1- 3’3’&]1@)/4 OH, -SH, -N02, _CN, -COH,

- COCC1- 3- a|—lp)}‘1|e,nyl -d, -Br, -1, -0- CI 3- al kyl,
-S-Cl1-3-al kyl. or : al k nl e
2 and R 3 | llﬁ% rJo eﬁ ﬁémaé(’}yv\hée/?%s ?g %élrco%upé)[”or%me

10the car bocyelainc a:rrcte,hetley ocy@i-lacaéklbétl t u@ﬁbs cditl, f orNHz,
their part,_NbPQe G%tl'k‘%)%al IleﬁgbgMW%ﬂ 01‘1@62 or -ARr e _cockH,

than once
- SOBH, coaqoaqleo)a—ldsyle. atRyl ~Céy L coyh:r@ Cop—alkyl,
al kyl, or (dd-,NR2 113 ctr_og@j[hﬁj fgrma sat urated or

unsaturated  five-nmenbered or six-menbered ri ng whi ch
can contai ®YWFXd 3 heteroatoms, preferably N, S and

150, and whi ghiich opsi @lm|l|oy1a&llt§8t$1hkb1$’eﬁtu8@dpnmm apr enore
than once, by L& alkyl Oy 3 02 5@ A8 oy,
-COOH, -CO0Ci-3-alkyl, -F, -Cl, -Br, -I, -0-Ci-a-

alkyl, -S-Ci.z3~alkyl or -0O(C0)-C;z-alkyl,
where only one of R? and R’ is hydrogen and
20 where the alkyl groups on the carbocyclic and
heterccyclic substituents can, for their part,

be optionally substituted, once or more than

once, by -0OH, -SH, -NH,, -F, -Cl, -Br, -I,
-503H, -COOH, -(CO)~Ci-s—alkyl, or =~0(CO)Cyi-5—

25 alkyl, or
(ii) NR?R3 together form a saturated or unsaturated

five-membered or six-membered ring which can

contain up to 3 heterocatoms, preferably N, S

and O, and which is optionally substituted,

30 orice or more than once, by -Ci_s-alkyl, -OH,
-SH, -NO,, -CN, -COOH, -CO0C;-3-alkyl, -F, -C1,
-Br, -I, -0-Cy_3—alkyl, -5-Ci3—alkyl or

-0O(CO) -Ci-3-alkyl,

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

according to formula 1.
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-Br, -1, -OC-3-alkyl, -S-C-3-alkyl or -0 (CO
-Cl-3-alkyl, 35 R4 and R5 are -H or -OH where at

| east one of the two nmust be -OH, or salts of the
conmpounds according to formul3d . - 35 2. Conpounds
according to fornula 1 according to Caim1 having an
asymet Coapoanikien ateamridiriche tb fformudr L 1f oemcoodiDd. to

L ur 21l M PDLE L0120 AREBIUMIELARAa AR P2R the D

atomis pr &8 eomsrl C
Conmpoundsracear di rigp 1o @Plalﬁ}nll mixPureghar acvepnza@rien than

that n 32 %et%%qund:%mfdé@&ntOlgnep%s@ln%lrTBthe
1to 3, characterized in that R4 = OH a

15 5. C@#ﬁé&ﬁ&@og@édﬁdlfﬁﬁ“‘[so one of d ai s 1 to 4
characterized in that -NR 2 R 3 is a phenylam no or

pyr|dyl am no ichis ubstlt ed b ~one pr nore

haP ogen “a{"Hrs foaéjco(ﬁ?ﬁﬂ@u &tzg one of

C ai ns ]:h’ra@aéterdh@rthatnemhmd in that R is a
substituted.benzyl radical. 7. Conpounds according to

Claim 6, 25%haracterized in that the benzyl radi cal
contains at | east one substituent in the ortho

p0§| ti O@'o‘ﬂlﬁo‘iﬂ%sp%%'})élrdlrdgn&o %Qles %mlﬁfbdsl 6\&903' di ng

formula 1 according to one Clalrrs
selecte&hﬁﬁéﬁﬁerlzed in that
N- (3, 5- ¢itchl opgpypudrh-4-yi) - [ 1- (4-f 1 uor obenzyl ) -
4- hydr oxyi ndol - 3-yl ] carboxylic acid am de, 35
N- (3, 5-dichl oropyridin-4-yl)-[1-(4-chl orobenzyl) -
7- By dr oxynmpaalnds- wdoginddny it atied ceimdeyims 1 to 4,
characterized in that
-NR?R? is a phenylaminc 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 acccrding to Claim 6,
characterized in that
the benzyl radical contains at least one
substituent in the ortho position on the phenyl

ring.

8. Compounds according to formula 1 according to one

of Claims 1 to 7 selected from:

-{3,5-dichloropyridin-4-yl)-[1-(4-fluorobenzyl) -
4-hydroxyindeol-3-yl]carboxylic acid amide,
-(3,5-dichloropyridin-4-yl}-[1-(4-chlorobenzyl) -
7-hydroxyindol-3-yl]lglyoxylic acid amide,
-(3,5-dichloropyridin-4-yl)-[1-{4d-chlorobenzyl) -
7-hydroxyindol-3-yllcarboxylic acid amide,



(3,5-dichloropyridin-4-yl)-[1-(4-chl orobenzyl) -

hydr oxyi ndol - 3-yl ] carboxylic acid am de, - 36 -
(3,5-dichloropyridin-4-yl)-[1-(4-fluc>robenzyl) -

hydr oxyi ndol - 3-yl ] gl yoxyl i-c 3&i-d ami de,
(3,5-dichloropyridin-4-yl)-[1-(4-flucrobenzyl)-
hydromylmd@—d}qﬂﬂqﬁqpyqﬂdﬂniﬁﬂyﬂEﬂmkkﬂ4{fluorobenzyl)—
(3

A-
hydroxy| Pf delﬁn > Qﬁﬁ)gcl[ )éllé Uadé obengydd;
N (3, 5 @Ldm‘ﬂﬁqgﬂhkmn@pggﬂqlqiﬂiﬁirn&knb%n&ymgrobenzyl)

amide,

7-hydro w | T&
N (3, 5- ;Ei{lég' 4-y ][1 (2, 6 dlfluorc 10
5benzyI)NT ﬁy hﬁﬁﬂagygm gyl il ol 4 i erobenzyl) -

N-
7-
N-
4-
N-
7-
N-
7-

N- (3, 5- di-ghl rridl‘:'ln-34- ) 1[y£lgx(y21.14: dalcfldJQiI@rde,
benzyl) - 7 Hﬁydroxylndol I I|c acgg eb 1)
N (3, 5- qggy dh]or éh%@?? enzy

7-hydrowwnyﬂﬂogygﬂdqﬂﬁangm|g1yﬁxyﬂﬁunahﬂdiﬁhlde,

El-eggyls) wyg’r gﬁﬁﬂﬁfgﬁn ng%%d{ |c ac do%?ﬁll tuoro-
flior s e ey

N (3, 5- @Hiﬁfﬂ @%ﬂﬂl@ﬂbﬁﬂﬁald-&riﬁwi -1/= mﬂﬁmrobenzyl)

N (3, 5. dERRBTB I ) O s -2 de,

15 hydroxyimdﬂ wd@dmm}ﬁfﬁﬁjla‘?:@-m-del @5, 6- Ctilchloro—
N-(3,5 r,opyrli 0]
e o A AR i¥a ansae,
N- (2, 6- di-c(# dr—@:hrcdfri)dl.)opmrl(dmrf-lwldbe[rﬂzy(% -fethylbenzyl) -

R&/((jrzogyl qﬁjl or of hen C%j)?f}lczcﬁf C%{'cfﬁbenzy § amlde'

hydroxymmﬁﬁn d qkﬂquqmnkﬁ%nn%r 6- dlmEthyl-

20N (|4 plyrkﬂ(;egﬁlﬁl [ cfrl QQ%ILZ-YJ-)yF jﬂ%}@}(.'b/icf‘dﬂ::d amide,
- 1 C aC

indol- 3 yl]glyoxyllc acid amlde,
~-(3,5-dichloropyridin-4-yl)-(l-isocbutyl-7-
hydroxyindol-3-yl]glyoxylic acid amide,

25 N-{3,5-dichloropyridin-4-yl)-(l-cyclopropylmethyl-
7-hydroxyindol-3-yl]lglyoxylic acid amide,

~{2,6-dichlorophenyl)~{l-(4-fluorobenzyl)-7-
hydroxyindol-3-yllglyoxylic acid amide,
-(2,6-dichlorophenyli-[1-(2-flucrcbenzyl)-7-
30 hydroxyindol-3-yllglyoxylic acid amide,
-{4-pyridyl)-[1-(2-fluorobkenzyl)-7-hydroxyindol-
3-yllglyoxylic acid amide,
-({3,5-dichloropyridin-4-y1l)-[(1-(4-pyridylmethyl)-
7-hydroxyindol-3-yl]lglyoxylic acid amide,

35 1-(4-fluorobenzyl)-7-hydroxyindol-3-yl]lglyoxylic
acid piperidide,
N-{3,5-dichloropyridin-4-yl)-[1-{4-hydroxybenzyl)-
7-hydroxyindol-3-yl]lglyoxylic acid amide,

-(3,5-dichloropyridin-4-yl}-[1~-{Z2-chloro-6-



7- hydr oxyi ndol - 3-yl ] gl yoxylic acid am de, 35
1- (4-fluorobenzyl)-7-hydroxyindol -3-yl]glyoxylic acid
pi peri di de,
N- (3, 5-di chl oropyridi n-4-yl - BI- ¢4- hydr oxybenzyl ) -
7- hydr oxyi ndol -3-yl ] gl yoxylic acid am de,
N- ( 3, 5- diLablrebepyyildi-T—&yyiroxlyinE@-letdl-grld-oa yo i@l i-¢ acid
fIuorcbenz§g)-7-hydroxyindoI-3-yI]egoxyIic acid
ani de, RF(3,5-dichloropyridin-4-yl)-{1-(2-trifluoro-
met hyl b¥nZyl p-AikepdogepiyrdlingdyivilgIyexyld-¢ rd ldom -
am de, l}{reg‘ﬁp'ﬂs'eh'% (R YH_6h By hdoh—2fhwarehenzid ) - 7acig
hydr oxyi ndol - 3-yl J'gl yoxylic acid am de,
5N-(2, 6-a@rdeehyl pyridin-4-yl)-[1-(2-fl uorobenzyl)-
(IR g eyt e g
, 5-di chl orqpyridin-4-yl)-[1-(2-car.boxyhenz -
7- hydr o%yFiﬁé?EﬂY-l%ﬁﬂl]‘&ryiiﬂliyc? di§ %l&’ga)ﬁ%?ge 4
physi ol ggi(ealelyieltérdted isHnt-3 e r-ddf- (215 10 Rimoessl ) -
for prepat.i co ds, j t: far
accordiﬁg%yggeﬁgg%%%qiﬁ %ﬁﬁ%ﬁ@k&%;ﬁ% %ﬁ%gnﬁﬁzﬁéied in
10 t hat i n¥ol(8-3-cachdwyiopy raciids 4ofy 1t) d Wodmaag pogkenzyl) -

conver t edy, usiRg : acid -ahlan into 4he A0 anal ogous
i ndol e-3-c¢ rbg%%ﬁ cﬁ ori e]gg%?ﬁ%)fornula 3, the latter
are converted into the corresponding am des by

reactiognd bhyRiioTigh cand v seqendales adines trakdhe
conmpounds according to fornula 1, in which n =1, are
liberated by 25 elimnating a protecting group. 10.

15 Pr @cess raeeernsdi ngfdo Chaepr9ingcharagicemideed aocthding to

t hi onyl chl ori_d r AVl | ori re qu% 30
acid cthfF'ég gq%C§§ﬁflél g?ﬁgﬁfﬁglﬁh§61e- fﬂié?bon@T
chl ori dedhagecdediirgd ¢ f fvil a 3. 11. Process according

to dai mA9e-Elcarboxylic acids of the formula 2 are
converted, using acid chlorides, into the

20 analogous indole-3-carbonyl chloride of the
formula 3, the latter are converted into the
corresponding amides by reaction with primary and
secondary amines, and the compounds according to

formula 1, in which n = 1, are liberated by

25 eliminating a prctecting group.

10. Process according to Claim 9,
characterized in that
thionyl chloride or oxalyl chloride are used as
30 acid chlorides for synthesizing the indole-3-

carbonyl chlorides according to formula 3.

11. Process according to Claim 9 or 10,
characterized in that
35 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,



characterized in that 35 the indol e-3-carbonyl

chlorides according to fornmula 3 are reacted with

primary or secondary amnes in the presence of an

auxi liary base, preferably-i 38tkhe presence of an

excess of the am ne enployed as coreactant, of a

tertiar yoanmexample3®f fuyrekianpl @r of r pgrhdlaeioe, and also

triethylgmn SO f.d nor ab
ol ot al RO el kel reE Al hydrt det 5 metal

12. Prob@sis opg éﬁarar%gﬂéor‘ﬁ%tﬁd VAR - ing to
formula 1 accordlng to daiml in which n = 2,
characteri zed in%hat i ndoles of the formula 4 are

5 convert EdCCESISng fVxal PFEBAF OPEde,“ TR e a%%%@‘abeg to
i ndol - 3fokthuptlaglly exydogldichy ard des:ief 1t Hen fudrinall an 55 2 he
latter ar\eﬂ convert ed I st Q thEe correspondi ng am des by
reacti off ry or secondary am nes, and the
conpoundsdadesr dprﬁg thef ofmrtuala 4 n ants ch:ormvfr’/_ted,ar @sing

i ber at ed el 101188 /41g. 2 PEOLECLifg WokDogdde 13indol-3-

Process ac di ng characteri ze

10 ndol - SYQIQQIWWM Cé”rﬂcéﬁrlrd@ess e corli Fyrmeld opnufge gatter

are reagi@d wohbeREEARI Ynob se@@ncta;rmeaemdaﬁ;sm 20 ddhe by
presence of an auxi | i ary, base, refer

pr esenc & SGC A TeXddds R o n%e‘é% %%%daﬁ§nesr and the
cor eact a@inpouhda taarddzaﬁyhgant@efofmnlexar;rpllm ofhich n = 2,

pyri di ne _or trleth m ne,, .and Iso of roani ¢
bases, BF&‘ &H—E& f‘ di‘gy er%\é‘tma%ln lélrgom crl)er;bocor al Kar
15metal hydrides. 14. Use of the corrpounds according to
fonm 2 ptocSRorliag didcone of QA 1 1o 8 as
ounds for producrng

thérapeutic "active co
phar mac eteireaite iged3a it itdetti ng di seases in which

i nhi bi tijpgc1rResARadiestienasa bl sdf dbespReNsi €o formula
val ue. 5 are reacted with primary or secondary amines in
20 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

bases, preferably alkali metal hydroxides or

25 alkali metal hydrides.

14. Use of the compounds according to formula 1

according to one of Claims 1 to 8 as therapeutic
active compounds for producing pharmaceuticals for
30 treating diseases in which inhibiting

phosphodiesterase 4 is of therapeutic value.

15. Use of the compounds according to formula 1
according te one of Claims 1 to 8 as therapeutic

35 active compounds for producing pharmaceuticals for
treating diseases which are asscciated with the

activity of eosinophils.

16. Use of the compounds according to formula 1
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15. Use of the conmpounds according to fornmula 1

according to one of Clains 1 to 8 as therapeutic 35
active conpounds for producing pharmaceuticals for
treating di seases which are-aS8ociated with the

activity of eosinophils. 16. Use of the conmpounds

accor di agcbodfioomiica ang9 ofaddoridisngl t boofe af Charapentic
to 8 as p ' [ %%nggg§gf [ E
pharnacgE??gglgg) ?nn?%ié%ﬁ%g di seases gﬁ?chggggtggéls ror
associ at&gakilng tAeseasesvithi @Y ASGt rophPFsatediwith the
Pharnacg@%ﬁgagﬁ Wi el & 19 .one or nore conpounds
according to aims | to in addition to customary,
physi ol ogically tol erated excipients and/or diluents

or 1auxi phatyagehstiandes. LHitB. PRranessséor greoducimg aocre
pharmaceutical according to Caiim.17, .characteriz L0

t hat ongogpo&gpg é%ﬁ%%ﬁ%légaggo?ggkémﬁg'oﬁé %f agggl?lon
15 to 8fot ogettrgranyit Iphoustomgycphlar neekeratafl excipients
cart i e 15hetanaes And of dylignks Ok @ihehauxiliary
substances, i1s/are processed into “pharnmaceutica
preparations or brought into a form which can be used

t hegapewtibeakky. r@P Floddsaref gompeuntsaftide garebading
fornmula 1 ccording to one of Clains 1 to 8 and/or
pharnac@@tpﬁéﬂ§ adsclaimed in Gaim17 in conbination

w th eachaetberrarzeidn icombiarati on with 25 ot her
pharnac%H%ical active conpounds.

5r mote compounds ac¢cording to cne of Claims 1
to 8, together with customary pharmaceutical
carrier substances and/or diluents or other
auxiliary substances, is/are processed into
pharmaceutical preparations or brought into a form

which can be used therapeutically.

19. Use o¢of compounds of the general formula 1
according to one of Claims 1 to 8 and/or
pharmaceuticals as claimed in Claim 17 in
combination with each other or in combination with

other pharmaceutical active compounds.




