Treatnment of nonallergic rhinitis by selective phosphodiesterase 4

i nhibitors Description 5 The invention relates to the use of hydroxyi ndol yl -
gl yoxyl am des as inhibitors of phosphodi esterase 4 for the treatnent of
nonal lergic rhinitis. 10 A whol e series of disorders which involve the
synptons of chronic rhinitis but which do not have an allergic origin are
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i nfectious, shows no elevated serumIgE levels and is not associated with
an inflammtion and/or eosinophilia. It is the commnest form of
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general symptoms occurring with nonallergic rhinitis
are nasal blockage/congestion and nasal discharge
15 without the symptoms of sneezing and conjunctival
irritation. Frequent sneezing and irritation of the
conjunctiva are symptoms appearing mainly in
association with allergic rhinitis. Patients with
nonallergic rhinitis have negative or <clinically
20 irrelevant allergic skin tests and a normal serum IgE
level. Although the existence of nonallergic rhinitis
is difficult to determine, the figures published by the
National Rhinitis Classification Task Force in the USA
were that 23% of all patients suffering from chronic
25 rhinitis have nonallergic rhinitis, 34% have mixed

forms and 43% have allergic rhinitis.

Included among persistent disorders of unknown origin
is wvasomotor rhinitis, a chronic iodiopathic disease
30 which is not infectious, shows no elevated serum IgE
levels and is not associated with an inflammation
and/or eosinophilia. It 1is the commonest form of
nonallergic rhinitis with the main symptoms of
congestion and nasal discharge. The pathophysiology of
35 this disorder is unclear, and the nasal hyperreactivity
which occurs is triggered by nonimmunological stimuli
such as cold air, cigarette smoke, chemical irritants,
strong odour or physical exertion and stress (Zeiger,

R.S., Allergic and Nonallergic Rhinitis. Classification
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The etiology o©of some other rhinitis syndromes 1is
somewhat clearer. Chronic sinusitis 1s a chronic
mucosal inflammation not caused by bacteria in most
cases. Rhinitis medicamentosa is caused by a number of
substances such as beta-blockers, ACE inhibitors, oral
contraceptives or prazosin. It is characterized more by
interstitial edema than by vasodilatation. Nasal polyps
are commonly associated with chronic nonallergic
rhinitis and make its symptoms more pronounced (Zeiger
(1989), supra).

Besides the rhinitis syndromes menticned, nonallergic
rhinitis very often occurs as a symptom of infections
of the airways including the paranasal sinuses. The
infections 1in these <cases are caused by viruses,
bacteria, fungi or by combinations of the microbes
mentioned. Protozoa or multicellular parasites are a
less common cause of rhinitides. The infection, i.e.
the colonization by the microbes mentioned, may in
these cases, such as, for example, in an infection with
rhinoviruses, be restricted locally to the mucosa of
the upper airways or, as in the case of influenza virus
infection, affect the whole body in addition to the
upper airways. It 1s common to all these infections
that an inflammatory change of the nasal mucosa is to

be observed as symptom. This may have a more exudative

elts s tons nore



t hese cases, such as, for exanple, in an infection wth rhinoviruses, be
restricted locally to the nucosa of 35 the upper airways or, as in the case
of influenza virus infection, affect the whole body in addition to the
upper airways. It is common to all these _infections that an inflammtory
change of the nasal nmucosa is to be obsérved as synpton1 This may have a
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eosi nophi | i c gyl ocytes and an el evated serumIgE level. Allergic
rhinitis is induced by a hypersensitivity to allergens such as pollen,
house dust, mites, aninmal hair or chem cal substances. 20 The mai n synptons
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progreSSlve complex cellular inflammatory response
characterized by an increased accumulation of
15 eosinophilic granulocytes and an elevated serum IgE
level. Allergic rhinitis is induced by a
hypersensitivity to allergens such as pollen, house

dust, mites, animal hair or chemical substances.

20 The main symptoms of allergic rhinitis are increased
nasal discharge, nasal congestion due to formation of
edema, frequent sneezing and irritation of the
conjunctiva. The principal aim of therapy besides
treatment of the symptoms is  to suppress the

25 inflammation, which is controlled by mediators, of the
nasal mucosa. Despite intensive research activity, the
pathogenesis of the allergic disorders has not been

completely elucidated yet.

30 Although a large number of medicaments can currently be
employed for the therapy of various types of rhinitis,
the treatment 1is unsatisfactory in many cases. The
treatment of the types of nonallergic rhinitis in
particular is inadequate, and these disorders often

35 display a chronic course despite the wuse of drug

products.

The therapeutic agents currently regarded as most

effective for nonallergic and allergic rhinitis are



conpletely elucidated yet. 30 Al though a | arge nunber of nedi canents can
currently be enployed for the therapy of various types of rhinitis, the
treatment is unsatisfactory in many cases. The treatnment of the types of
nonal lergic rhinitis in particular is inadequate, and these disorders often
35 display a chronic course despite thé Us€ of drug products. The
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(stage shift) and 2.) the inflammation underlying the

disorder will progress. There will consequently be
15 remodeling of the tissue structure of the lower
airways. In place of the reversal changes there are
irreversible morphological remodeling processes which
lead to narrowing of the airways. Further drug products
employed in the symptomatic treatment of nonallergic
20 rhinitis are topical antihistamines, anticholinergics
or vasoconstrictors, which inhibit nasal discharge but
have no effect on the tissue inflammation and give no
relief when there is nasal obstruction. Some of these
agents may be used only short-term, Dbecause on
25 prolonged use the tissue is destroyed (vasoconstrictors
e.g. alpha-adrenergic substances (Bachert, C., Ganzer,
u., Die nasale Hyperreaktivitét. Die allergische
Rhinitis und ihre Differentialdiagnosen -
Konsensusbericht zur Pathophysiologie, Klassifikation,
30 Diagnose und Therapie.; Nasal hyperractivity. Allergic
rhinitis and differential diagnoses - consensus report
on pathophysiology, classification, diagnosis and
therapy Laryngo-rhino-otologie (1997), 72(2) ©65-76).

35 It is known that selective inhibitors of the PDE4
isoenzyme can be employed for the therapy of allergic
rhinitis or of allergic bronchial asthma. These
iscenzymes have various functions in the body and are

expressed differently in the individual cell types



relief when there is nasal obstruction. Sone of these agents may be used
only short-term because on 25 prolonged use the tissue is destroyed
(vasoconstrictors e.g. al pha-adrenergic substances (Bachert, C, Ganzer,
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so- called intrace nessengers e Intrace CONCentration is
regul ated by meos@hoal%%ﬁéiﬁs(érlt Care Med 1998; 157:351-370).

15 Cyclic adenosine monophosphate (cAMP) is one of the so-
called intracellular messengers whose intracellular
concentration 1is regulated by the phosphodiesterase
(PDE) isoenzymes. Studies have revealed that selective
inhibitors of the PDE4 isoenzyme raise the

20 intracellular concentration of cAMP and thus 1inhibit
the proinflammatory activity of a large number of cells
(e.g. eosinophilic and neutrophilic granulocytes).
Selective PDE4 inhibitors also inhibit the release of
histamine from the mast cells or stabilize the

25 endothelial cells of the blood vessels in the nasal
mucosa, making these active substances also suitable
for freating the acute symptoms of allergic
rhinoconjunctivitis (Barnette, M.S., Phosphodiesterase
4 (PDE4) inhibitors in asthma and chronic obstructive

30 pulmonary disease (COPD) . Progress Drug Research
(1999), 53, E. Jucker Ed., Birkhduser Verlag, Basle
(Switzerland); Dyke, H.J. and Montana, J.G., The
therapeutic potential of PDE4 inhibitors, Exp Opin
Invest Drugs, (1999), 8(9):1301-1325).

35
DE 198 18 964 Al describes hydroxyindolylglyoxylamides
as PDE4 inhibitors. A particularly preferred compound
is the compound N-(3,5-dichloropyrid-4-yl)-[1-(4-
fluorobenzyl)-5-hydroxyindol-3-yl]glyoxylamide (AWD



(PDE) isoenzynes. Studies have reveal ed that selective inhibitors of the
PDE4 i soenzyne raise the 20 intracellular concentration of cAMP and thus
inhibit the proinflammtory activity of a |large nunber of cells (e.qg.

eosi nophilic and neutrophilic granulocytﬁi). Sel ective PDE4 inhibitors al so
inhibit the release of histamine fromthe nast cells or stabilize the 25
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fl uorobenzyl) - 5- hydr oxyi pdol - 3-yl ] gl yoxyl am de (AW - g 12-281) . These
hydroxyindoly?ﬁ?%ix??ﬁﬁ?gg "can be enployed for treating inflammtory
airway disorders such as allergic rhinitis. Further preferred conpounds
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1 ueroberey LT L S B e seoky stlsaate), 10
i s conpl et el ytipggperped @hddisorders of the nasal mucosa and of the
bronchial epithelium of the upper respiratory tract has
15 not previously been described. Another unknown fact 1is
that PDE4 inhibitors are able to prevent the toxic
effect of chemical substances such as acetic acid on
tissue and, in particular, mucosa. It was possible to
show in animal experiments with a model of the symptoms
20 of vasomotor nonallergic rhinitis that PDE4 inhibitors
have an excellent effect compared with standard
therapeutic agents for the vasomotor rhinitis. Standard
medicaments for this type of the disorder are steroids
such as, for example, beclomethasone or
25 anticholinergics such as ipratropium bromide. These
substances show a dose-dependent effect against the
vascular plasma permeability induced by acetic acid in

the nasal mucosa in the rat rhinitis model.

30 Vasomotor rhinitis is one of the most commonly
occurring forms of nonallergic rhinitis. Excessive
watery rhinorrhea is induced in patients by
parasympathetic hyperreactivity through stimulation or
toxic irritation of the parasympathetic nerves of the

35 nasal mucosa. Substances which greatly dilate the blood
vessels are likewise able to induce heavy nasal

discharge and formation of mucosal edema.



novel . The effect of the selective PDE4 inhibitors in these types of

di sorders of the nasal nucosa and of the bronchial epitheliumof the upper
respiratory tract has 15 not previously been described. Another unknown fact
is that PDE4 inhibitors are able to prev7ent the toxic effect of chem cal
substances such as acetic acid on tissue and, in particular, mucosa. It was

possi bl'e to show in, animal experirent s y.th.a odel of 4he symtoms 20 of
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|nduced i animal experinments actron acetic acid on nasal
mucosa of thecamﬁaﬁsn,ThethQ)ccﬁpPiéﬁce offert i nofeaszeewater paid ni ibs after

S5 exposures té’t@f%h@eéctg kpel NdYGed thort W cAYseS:y Adb@l efigeeki ¢nacid
vapor or superfusion of the nasal nucosa with aceti c acid on the one hand
i nduces an the nasal mucosa (Stanek, J., Symanowicz, P.T., Olsen,

J.E., Gianutsos, G., Morris, J.B., Sensory-nerve
15 mediated nasal vasodilatory —response to inspired
acetaldehyde and acetic acid vapors, Inhalation
toxicology (2001), 13(9):807-822). On the other hand,
acetic acid 1is able to increase parasympathetic
activity of the sensory nerve fibers in the nasal
20 mucosa. Chemical substances with a strong odor like
acetic acid also cause neural reflex stimulation of the
parasympathetic activity of the nasal glands, resulting
in overproduction of watery secretion and thus an
increased nasal discharge. The effect of acetic acid on
25 the mucosa is toxic and leads to a loss or adenosine
triphosphate (ATP) in the tissue cells. The loss of ATP
in the cells of the smooth muscles and the endothelial
cells in the blood vessels leads to laxness of the
cells and thus dose-dependently to vasodilatation
30 (Kilgour, J.D., Simpson, S.A., Alexander, D.J., Reed,
C.J., A rat nasal epithelial model for predicting upper
respiratory tract toxicity in vivo-in vitro
correlations, Toxicology (2000), 145(1):39-49).

35 One aspect of the invention relates to the use of

hydroxyindol-3-yl-glyoxylamides of the formula (I)



i mredi ate dilatation of the blood vessels of the nasal nucosa, leading to
hi gh vascul ar perneability. Since 10 this effect can be inhibited by the
sensory neurotoxin capsaicin, the toxic effect of acetic acid is
attributed to the irritation of sensory nerve fibers in the nasal nucosa
(Stanek, J., Symanowicz, P.T., dsen, J.E., Ganutsos, G, Mrris, J.B.,
Sensory-nerve 15 nedi at ed nasal vasodilatorniresponse to inspired
acet al dehyde and acetic acid vapors, Inhalath%n4ftoxicology (2001),
13(9):807-822). On the other hand, aceti@ acjd is able to increase
parasynpat hetic activity of the sensory nerva fibers in the nasal 20
mucosa. Chem cal substances wth g8 bdor9l i ke acetic acid al so cause
neural reflex stimulation of the p af hetic activity of the nasal

gl ands, resulting in overproductiog ery secretion and thus an

i ncreased nasal discharge. The eff éct™>of tic acid on 25 the nucosa is
toxic and leads to a | oss or adenosine trRphosphate (ATP) in the tissue
cells. The loss of ATP in the cells of the snmooth nuscles and the
endothelial <cells in the blood vessels |leads to | axness of the cells and
t hus dose-dependent|ly to vasodilatation 30 (Kilgour, J.D., Sinpson, S A,
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or

carbocycles having 3-14 ring members or mono-, bi- or
tricyclic saturated Oor  mono- or polyunsaturated
10 heterocycles having 5-15 ring members and 1-6
heteroatoms, which are preferably N, O and S,
where the carbocyclic and heterocyclic substituents in
turn may be substituted where appropriate one or more
times by -OH, ~-SH, -NH;, -NHC;-Cs-alkyl, ~-N(C1-Cg-
15 alkyl),, -NHC¢-Ci4-aryl, ~-N(Cg=Cig—aryl) o, -N (C1-Cg-
alkyl) (Ce-Cyig~aryl), -NO;, -CN, -F, -C1, -Br, -1,
-0-C;-Cg—~alkyl, -0-Cg-Cyiy—aryl, -C;-Cg—alkyl, =-Cg-Cig-aryl
or/and —-COOH,
where each C(C;-Cg-alkyl radical on the carbocyclic and
20 heterocyclic substituents may itself be substituted one
or more times by -F, -Cl, -Br, -I, -OH or/and Cg-Cyy-
aryl, and where each C¢-Cig—aryl radical on the
carbocyclic and heterocyclic substituents may itself be
substituted one or more times by -F, -Cl, -Br, -I, -OH
25 or/and C;-Cg-alkyl,

R?, R’ may be hydrogen or -OH, it being necessary for at

least one of the two substituents to be -0H;

30 R' is a mono- or polycyclic aromatic carbocycle having
6-14 ring members or a mono- or polycyclic heterocycle
having 5-15 ring members, where the hetercatoms are
selected from N, O and S,



tricyclic saturated or nono- or polyunsaturated carbocycles having 3-14
ring nmenbers or nono-, bi- or tricyclic saturated or nono- or

pol yunsaturated 10 heterocycl es having 5-15 ring nenbers and 1-6

het er oat ons, which are pref erably N, O agd S, where the carbocyclic and

het erocyclic substituents in turn nmay bé substituted V\/nere appropriate one

ONHGR. G4 ar Y5y CREEGHEREEF) SUESN ot e o 9 ) Pebe e Y Yo
-F, -d, -Br -Cll, -B1O- C11 C6= @Hkyi—SH 0-88: C1ANE( §1-Ce— @l-k&& al kN (C1-Ce-
- C6- Cl4- aryl agg (rjl)d QORH, Cg\b@ ggh C1- Q@(@ J(Cyll4 5995?9 orll\{

carbocyclic and ™ 2 heterocycllc substituents may it be substltuted one
or nore tinestbWLFCe€ra—aBrl) - | TNOpH off andOch: Cla2 ¥l ., HhdCatare each

C6- Cl14- ar gl raaLdypaI @lnctehglkgar bgggg@‘,c;aczaq bet/ahecyeloos, substl tuents may

itself be su tltut one or/ and
Cl- C6- al kyl , (Lt;e Ch?yf]‘lrigégn r&rdl My H&isr?gl%g%ees%‘ék?iltil‘ib‘ﬁt%‘? | east

one of the tvmué;ub&tlmueatstime:be byC]—I F30 R41) s —eBJm)ne—I or -pdl y@;yﬁehlh@

aromatic carb vin 6-14 r - _Qor .pal
het er ocycl e Occa%%ﬁb - ]IS rglnd eacnl:be g_(fml\;\hng? ft(r%e Oﬁect er oa‘f1 nsl%ar%%cb?ect ed
fromN, O and51895t1’f91teme®leeappr opricatte by t uFed-6de oBmoreltin@d by -F,

-d, Briol,or}gﬁ -oHe = Niri2 NH (C -C6-alkyl) , -N (CL-C6 alkyl) 2, -NH
(C6- Cl4-aryl ), G- &2%ar1y 2, SN (Cl-C5 al kyl) (CB-Cla-aryl), -,
-CN, -0-C1- Cet kt;he t@@en@m o% neyallergicerhl RYE1S- 06- Cl4-aryl or/and
-O00H, where each Cl1-C6-al kyl radical may itself be substituted one or nore
times by -F, -, -Br, -, -Od or/and , , )
R is  preferably a C;-Cs-alkyl radical which is
substituted where appropriate, such as, for example,
15 n-propyl, isopropyl, cyclopentylmethyl or a benzyl
radical which may itself be substituted one or more
times by halogen, e.g. -F, -0-C;-Cg-alkyl or -0-C;-Cg-
haloalkyl, e.g. -OCH; or OCF;, or/and -C;-Cg-alkyl or
Ci1-C¢—haloalkyl, e.g. -CH; or -CFjs.
20
R* is preferably mono- or bicyclic aromatic carbocycles
or heterocycles. R® is particularly preferably phenyl

or pyridyl, in particular 4-pyridyl.

25 It is further preferred for R! to be substituted one or
more times by -F, -Cl, -Br or/and -I. The most

preferred compound is AWD 12-281.

Further preferred compounds include AWD 12-322 (N-(3,5-
30 dichloropyrid-4-yl)-2-[5-hydroxy-1-(4-hydroxybenzyl)-
1H-indol-3-yl]glyoxylamide) and AWD 12-298 (N-(3,5-
dichloropyridin-4-yl)-[1-(2,6-difluorobenzyl) -
5-hydroxyindol-3-yl]glyoxylamide semi-ethyl acetate).

35 Besides the compounds of the formula (I), it is also
possible to employ pharmacologically acceptable salts
thereof. The pharmacologically acceptable salts can be
obtained by neutralizing the compounds with suitable

organic or inorganic bases or acids.



-C6-Cl4-aryl and each C6-Cl4-aryl radical may itself be substituted one or
nore times by -F, -d, -Br, -1, -OH 10 or/and Cl-C6-al kyl, for the
treatment of nonallergic rhinitis. RL is preferably a Cl-C3-al kyl radi cal
which is substituted where appropriate, §uch as, for exanple, 15 n-propyl,
i sopropyl, cyclopentylnmethyl or a benzyl radi cal which may itself be
substituted one or nore tinmes by halogen, e.g. -F, -0 Cl-C6-al kyl or

-0 Cl-C6- hal oal kyl, e.g. -OCH3 or OCF3, or/and -Cl-C6-al kyl or

Cl1- C6- haloalk@@mPQP%ﬁS Gﬂ% gre - EPgmulg Rﬂflscpﬂeﬂ%ﬂaﬁmylﬁﬁﬁd Ior btkgclic

aromati ¢ car bpgyedpsut O& h@t@é@ﬁaﬁtesor%@_s partichbarpy-pegtergbl yephenyl
or pyridyl, in particular 4H£gr|dna. 25 It is further preferred for R4 to be

substituted ofREHPUS MBHESE glergic -Bpinttahd S-9-ThB2ABEPtoOr
preferredsconpeundis, A\/\Dtdﬁaﬁﬁérgf@rthﬂﬁlrﬁ):[t.ei§rresﬁh’@lﬁ)rfpoéldﬂéi@nbﬁﬁhﬂﬂg AVD
12-322 (N-(3,5- 30 dICh| érld - 2- [5 h rggy- é % roxgbenle)
1H i ndol - 3-yI T4 ?ét}tanF ﬁdSA\?\BSi 15087 ¥t medicarientosa an

di chl oropyri dothdr yt yp¢d- @Q,ﬁeﬂatteogmbenhyhitls

5- hydr oxyi ndol - 3-yl ] gl yoxyl am de sem -ethyl acetate). 35 Besides the
conpounds of the formula (1), it is also possible to enploy

phar macol ogi cBii¢y avvepruble salfts thieer edhvelhéophar ateol ogiehergbly

accept ablyg Saééﬁlﬁf‘é‘té’ﬁedo?ﬁa'tﬂéd FRY QU rﬁtaﬂa&dﬁ%wn@&wg&mms

suitable organic or inorganic bases or acid Conpounds of
formula (1) cén®R enpbesedesor the t%@?ﬁ%@utl%33¥%%&%%ﬁt or?%ﬁﬁfté? t he

prevention ofy hyﬁﬁé@wﬁo%Y@gﬁlpf 20Pabt EHYEC ¢dhPiEtS, €ePeciMaSARBL 06rS
rhinitis, nong{ier ic rhinitis with eosinophilia

15 The dosage of the active ingredients may vary depending
on the route of administration, age, weight of the
patient, nature and severity of the disorders to be
treated and similar factors. The daily dose can be
given as a single dose to be administered once a day or

20 divided into two or more daily doses, and is ordinarily
from 0.001 to 100 mg, e.g. 0.01 to 50 mg.

Examples of suitable administration forms are oral,

parenteral, intravenous, transdermal, topical,

25 inhalational and intranasal preparations, with
preference for inhalational and intranasal
preparations.

The conventional pharmaceutical formulations are used,
30 such as tablets, coated tablets, capsules, dispersible
powders, granules, agqueous solutions, aqueocus or oily
suspensions, syrup, liquids or drops. Administration
particularly preferably takes place in the form of
atomized 1liquid preparations, e.g. 1in the form of

35 aerosols or sprays.

The compounds of the invention or the pharmaceutical
products comprising these compounds <can also be

administered in combination with other pharmacological



syndrone, chronic sinusitis, rhinitis nmedi camentosa and other types of
nonallergic rhinitis. The conpounds of the invention are preferably 10
adm nistered in the form of pharnmaceutical conpositions which, besides the
active ingredient, conprise pharnacolog#fally acceptable carriers,

exci pients or diluents. 15 The dosage of "the active ingredients nay vary

depending | on, Lhey oUl £gpLAgdL ! SLLAL Os A0% el gl 0f o e DA

nat ure and sever Isorders to be’ treate ?ors The
daily dose catmawggaVEh apfaagmagbsydese ive te eﬁd-rﬁm@@été@oé‘ﬁ@éoadéay or

20 divided in &éwl@é mor gedgl |y €38%meaRd ohe0r di naF i 1 y1§k981L0eQ01 to
100 ngy, e.g. Ol to 0 ng, Exanpl es of SU|tabIe adm nistration forns are

oral, parent@HAIORhtFavehduS: tTARSHERFRTT) t opfREFSL 28N nhaN &P BARF and

intranasaI5 prepét at i ass, Wlf(dt preigmpméﬁ f omnitAfalAtirenati &nd | ngranasal
preparations., The conventlg % grnace tical fornulatlon are use
Ferdde

g 30
such as tabl etRIA LA Bt a aps B N SHRTAT DI e SBSNder®  gr ARGl es

aqueous sol utexmsplagueanslastonky saspepsistmscteyrsup,sudiquias, or fdrops.

Adnlnlstrathg% @ﬁ%ﬁ'CU|£Y%%@%$§%§%$ﬁ$¥ftﬁ%§? gﬁf&g 58, themégigéﬂ%ﬂggtonized

liquid prepara aerosol's or sprays
conpounds of h&ﬁ&m%veﬁnt@ﬁléalthémﬁﬁaﬂﬁabeut$@©m peeduciar coppainBiag t hese

compounds oCan, &l s0afpeys AM Nicst er el ddn SATRLNAL | ON MG AN having
phar macol ogi ca 11 active |ngred|ents suc Fbr exanpl e, products

havi ng anti - i ¥t HeaetdF {2 hct PELEYite g. %Rﬁﬁlc@§te@@ﬁi?l%Q#Qﬁcn6§)g(e g.
becl omet hasongdn f¢i 1 BUKPt IdreNBroducts having antifungal (fungicidal

or fungistatic) effects.

15 The invention 1is also to Dbe illustrated by the

following example.

Example: Effect on acetic acid-induced vascular
permeability in Sprague-Dawley rats

20 (nonallergic rhinitis model)

Male Sprague-Dawley rats weighing 280-320 g are
anesthetized on the day of the experiment by 1.p.
injection of 0.9-1 ml/animal of a 2.5% strength
25 thiopental sodium solution. The trachea is then exposed
below the epiglottis and incised at two points. A
polyethylene catheter is pushed into the lower opening
in the trachea in the direction of the lung
(orthograde) and secured by tying with twine in order
30 to maintain breathing. A second polyethylene catheter
with LUER 1lock connector (cut from Original—Perfusor®
line) for retrograde perfusion of the nasal cavity is
introduced into the upper ©opening and advanced
retrogradely as far as the inner opening of the choanae
35 so that the solution can flow through the nasal cavity.
8 animals in total are placed individually on their
backs on specially fabricated plastic tables in such a
way that the perfusion fluid can drip out of the

nostrils and be collected in the fraction collector.



antagoni sts (e.g. nontelukast), secretion inhibitors 5 such as, for exanple,
anticholinergics (e.g. ipratropiumbromde), antihistam nes such as, for

exanpl e, azel astine, vasoconstrictors such as, for exanple, xylonetazoline
hydrochl ori de, nedi canents having antivikal activity, such as, for exanple,
10 oseltam vir or adamantane, products having antibacterial activity, such

as antibiotic . eni ci.l4ifn) or d hav] ant.i.fungal. ( i cida
or fungistati ]?;])lﬁg?(?ec%rgl.g'ﬁ leini r?\%enﬁlgnq%édal ?od(?gs bgtlltﬂ ug rat égggy t he
fol | owi ng exanpyend2bhexaapeecfErhectabheaceti ¢ aci d-induced vascul ar
perneability in Sprague-Dawl ey rats (nonallergic rhinitis nodel) Mle
Sprague-Dawl ey rats wei ghi ng 280-320 g_are .anesthetized on the day of the
experi nment by?i PB.lYeitﬁjyg@Pieon”b?u%l.@ 11H175aﬁ1'sna(‘?°%‘1‘e%1t?‘.j5%°sttrl'é9ng%ﬁE§5
t hi opent als sotbemn sehukicedr e thachkeahes drhesh exposad Hlrowsébered
epiglottis and jncise 2L two pai nt s. et hyl ene catheaﬁr.is Hshed
elPung <

A__pol
into the | owet®opeht AgS Yn:VheeﬁfgbhgﬁlWﬁEth%n i rett itdHor S
(orthograde) eowtseceredvbyht yihg witépawede pardudéon30fioidai miai na

breat hing. A et hyl e C Lth L | .0 con cut
fron1CXiginaI§$§£€ uggﬁif)%%ﬁineJJ%%$eé§§$og%aQQngﬁfgsﬁg%‘%fgﬁﬁégégéal
cavity is indebtveed ¢ht0O.Phelupperdlopeimig -afd madlaren] 13 esvbgeheddl y as

far as the inperoepening Qfitbheschgangs, 3dng0 that the solution can flow
t hrough the nasal cavity. 8 animals in total are placed individually on

their backs on specially fabricated plastic tables in such a way that the
perfusion fluigheaam drddyrfaisied ¥ the nasal cavity with PBS for

30 min serves to wash out the nasal mucus. During this,
the fraction collector is switched on and the perfusate
15 dripping out of the nostrils is collected in 15 min
fractions (2 fractions). The second fraction is used as

normal value for the experiment.

The test substances are administered topically before
20 administration of acetic acid. They are added to the
perfusion medium (PBS, Dulbecco) in molar
concentrations. 4.6 mg of AWD 12-281 or other test
substances such as AWD 12-322 or AWD 12-298 are diluted
in accordance with their molecular weight (4.6 mg of
25 AWD 12-322 or 5.2 mg of AWD 12-298) with 1 ml of 1IN
NaOH and then made up to 10 ml with double-distilled
H,0. 5.2 mg of beclomethasone are treated with 2 ml of
1IN NaOH and 4 ml of 96% pure ethanol in an ultrasonic
bath for 2 min and then made up to 10 ml with double-
30 distilled H,0, and PBS 1is added to give the final
concentration, as reference 1. 1.4 mg of ipratropium
bromide are diluted with 1 ml of 1IN NaOH and then made
up to 10 ml with double-distilled H,0, and PBS is added
to give the final concentration, as reference 2. These
35 solutions are perfused through the noses using the
roller pump for 30 min, and the 2 samples obtained from
the fraction collector are discarded. The roller pump

is then switched off.



nostrils and be collected in the fraction collector. - 12 During this, half
of the head | ooks with the nose beyond the edge of the table. A

pol yet hyl ene infusion Iine is connected to the LUER 5 | ock connector of the
cat heter which has been secured retrog_raflgzl_y in each animal and is i mrersed
in the container with the prepared perfusion fluid via a roller punp. The

roller punp igead) usted, ko GO abhe dRldMANCL! Ono fgﬂl Und | ghleltn. A
red lanmp is switched 10 on over the animals for warnmn ..aln!tlla per f usi on
of the nasal E&A3%yBMeh BBS sbrengbhnispleéieas i RBSHh dwt imée@bsal nucus.

During this, 1tie beactdioim£o] | egter dhe syhgahed aziandahhe tpenf usate 15
dripping out of the nostrils is.collected in 15 mn fractions (2,
fractions). THE SEEONGFTREE BRifs SALUEIAS IRotRHICSrhl YT qHh t HEOERPRr i ment

The test Subsirahceslace adnipsi Strercedtiophasdl ychefiaye un2Q ladmni diepsi on of
acetic acid. They are add to rfusion di um_¢ PBS becc in nol ar
S r S oA 15055885, B, Theul b RocbaRtadtercine

concentrati ons. 0 subs es ‘Such as AVWD
12- 322 or AWDXrdRLe98 pargsdi kueedhdm awdbctadceofft h THeei rcabliecuh@rdwei ght

(4.6 nmg of 25 12-3 . 2 ]ﬁbﬁ\% 2 i ! OH and
then made up stdgi\%fﬁ? %\ngt gggguélng?c I'sti e% c%g%%y\gfggnéoyfm qe%#éc\)érremasone
are treated WIdeR ntoof engNrRaORcRRISEenl PERFMEEYLEIr e Gt hard i A sl

ul trasonikg batdpdor 2 min and then made up to 10 m wi th double 30
distilled H2O, and PBS is added to give the final concentration, as
reference 1. 1.4 ng of ipratropium bromde are diluted with 1 m of I N NaCH

and then nadenfttr t &n 18xpbswirkh tdeebler ddGtink hedeb2Orhand FABS ¥ spadsied to

give the “Iugngogﬁgn%&%géy%nE@o{fggégpcgr%'éu¥¥%%ed on again, and
the 0.1% strength acetic acid solution in PBS is

15 perfused retrogradely (with a constant delivery of

0.5 ml liquid/min) through the nasal cavity for 60 min.

During this, the perfusate dripping out of the nostrils

is continuously received in glass tubes and collected

in 4 periods of 15 min. Aliquots of the samples

20 including the control samples are placed on microtiter

plates and measured using a Digiscan photometer at a

wavelength of 620 nm relative to the control sample

(blank). The course of the effect on the wvascular
permeability of the nasal mucosa is calculated as AUC

25 over 60 min (area under the curve, AUCg-60 min 1in pg/l)
(Grunwald, C., AUC 1.0, calculation and graphical
representation of area under curve (AUC) values,

internal report of Arzneimittelwerke Dresden GmbH,

Aug. 1995). The Evans Blue content in 4 collected

30 fractions, each selected over 15 minutes, of the
perfusate flowing out in pg/ml is <calculated by

formula 1:

4 a-1F¥n
AUC 0-60min =Z{At‘—x-—l—2—l-}

™

=4

tn time interval (15 min)
35  ¥n Evans Blue content per time interval (pg/l per 15

min)



35 solutions are perfused through the noses using the roller punp for 30
mn, and the 2 sanples obtained from the fraction collector are discarded.

The roller punp is then switched off. - 13 After perfusion with the
substance, the plasma marker Evans Bl ue %1gbstrength solution in PBS) is
injected, 1 m per animal, into the jugﬁ ar vein and then 0.1% strength

acetic acid solution is forced through tubings 5 and roller punps into the
nasal cavity until 2-3 drops of acetic acid solution drip fromthe conchae.
The roller plmperdes teencaldulhies ohe. aThdlscetdidavidicedl vebsonles |eft

n the nasal cawflypl oL rFOoHLBUSR Idbuidleset Bn@Nee COM ehesper et | on
of the nasal 10 nucosa.” After an exposure tinme of m nutes, the roller

punps and t hé2vect f %%dcof¥%EFanar%fsmﬁh%heﬂnb%l%balReréHﬁloﬂhewgt@@6

strength acetpglivetdoSPB8li 08 kibPBSct&8dl® perfused retrogradely (with a
constant delivery of 0.5 m liquid/ mn) through the nasal cavity for 60
mn. During this, the perfusate dripping out of the nostrils 1is

conti nuousl y &zéCei-veedi.d F @SS otibes lmaxkiold ecdlde x n6@ meni ods of 15 min.
Al'iquots of the sanples 20 including the control sanples are placed on
mcrotiter plates and neasured using a Digiscan photoneter at a wavelength
of 620 nm rel He¢ veeanst hadcshtarslarshmppel a{idahkx FhéDdowisetlod 2Be’ effect
on the vascul j,Lit e.nasal a | cul at

over 60 i (o Eartaer ERG Snva AR o T T G Caraniel & & Al

1.0, cal cul at3®Hnahg @ﬁ@ﬁwaﬁﬂedr@*ﬁ%séﬁpéﬁa@¢3ﬁa€@eéﬁdmw%aﬁ%ﬁveT AUC)

values, interndpieport & Oheneiqiddiglvepkenbagsden Grbd, stA4@q 1985). The
Evans Bl ue content in 4 col | ected
percent. The calculation takes place by setting the
mean dye content of the fractions collected from
15 control animals treated with wvehicle at 100% and by
comparison relating this to the mean dye content in
fractions collected from animals treated ©prophy-
lactically with substance (x% inhibition). Each
substance concentration and each corresponding vehicle

20 solution is tested on 4 to 8 animals.
Statistical analysis:
Student’s t-test for unpaired observation is used to

25 calculate the statistical significance. Values of

p < 0.05 and below are regarded as significant.



30 fractions, each selected over 15 mnutes, of the perfusate flow ng out
ing/m is calculated by forrmula 1. AUCo-60mn= n-1 ! Yn I+yr 2 }f} t'
time interval (15 min) 35 yn Evans Blue content per tinme interval (g/l per
15 mn) - 14 |In order to calculate tbelgc_eti c acid-induced vascul ar
perneability over the course of one hour; the baseline value (2nd fraction
of the initi fysi i C PRI i S ra : . :0-60 mn
= AUCO- 60 mi ﬁféﬁﬁésgfiﬁgf%{:ge ‘ngDgim ncl(?he maar?g1 _alréggstg%%g%ﬁ gg‘\%gti ons (X
SD) of the AUC 10 foripdareddudprssrilasl sPesmeadddtity @Huptle argkoup of
animal s pretreated W thngyhst apkRodae Cehrsigh eda ThE ndidi babiminatet he
vascul ar perneability is stated iR gerc nt. The cal CA]J at i on%&akes ﬁl ace by
setting the nean dye cBRTEREIBR {hBSf FYPSEERSS HA% AXFITEE 152 cBRer ol
animals teated with vepeefesabnl@AUiand B0 mbmpbefsae mrfusipn hof to the
mean dye content in fraci' or;grgol ggctagg Lr:omcagi ggglsltti%%at ed prophy-

| actically wth substanceé Jﬁfxxﬁ'ol ANPBIt | onf. EAGh" €00Stance concentration and
each corresponding vehicle 20 solution is tested on 4 to 8 ani nal s.

Statistical alé/5| :_tSt udept’s f-test f br_ynpai re ggscegvatl on 1§ usqgd to
25 cal cul atea’&hse §t“§ﬁ 8PFRal si g%?ﬁcancé. V%Q'ﬁé’g tu€ FAEES and bellow are
regarded as pignificant. substance (ng/ml) in the Inhibi-
concentration perfusate tion
[umol/1] AUC’
x * SD

Vehicle control 0 8 15.29 £ 7.47 0

AWD 12-281 0.1 8 10.88 £ 8.45 29

Vehicle control 0 8 15.30 £ 8.56 0

AWD 12-281 1 8 5.96 £ 7.97 6l*

Vehicle control 0 8 15.29 £ 7.47 0

AWD 12-281 3 8 6.41 = 5.81 58*

Vehicle control 0 8 15.29 £ 7.47 0

AWD 12-281 10 8 3.68 £ 4.40 Tox*

AUC’ = wvalue of area under the curve taking account of

10 the baseline wvalue
n = number of animals per group
*, %% = p < 0.05, p < 0.01 statistical significance

calculated by Student’s t-test comparing with
the vehicle control group.
15



- 15 5 Table 1: Effect of AW 12-281 on the acetic acid- induced vascul ar
pernmeability of the rat nasal nucosa through a single 30-m nute perfusion
(the substance was dissolved in the perfusion fluid), 60 mn before
perfusion of 0.1%strength acetic acid | ution Test Evans Bl ue content
substance (g/m) in the % Test substancet®ncentrati on nperfusate |nhibi-

[Nmol / 1] AUC 4i.0n X, . SD.Vehicl e control Q8! 7,470 AWD_12-2810.1810. 88
8. 4529 VEhiclgﬁ%%%t?blgE{E?ﬁg %Esgﬁhgvﬁﬁﬁg?%§1f§5.§ge 7?5?%19 v%ﬁ%gle
control 0815.29 t 7.470 »w#&u¢ed28v386ular 5persgabidhbityt e @bnt the 081829

7.470 AVD 12-2811083. 68,4107 Gncok@ AUnrsudit! U§ Ofsid{fR UNggLnihRteur ve
taki ng account of the baseline value n = nunber of animals per_grogp R
e

p < 0.05 p < 0.01 statPe¥feaior dthei s4pedance was dissolved in t

5 perfusion fluid), 60 min before perfusion of

0.1% strength acetic acid solution

Test substance Test n | Evans Blue content %
substance (Lg/ml) in the Inhibi-
concentration perfusate tion
[pmol/1] AUC/
X + SD
Vehicle control 0 4 14.56 + 4.68 0
AWD 12-322 0.1 4 13.77 £ 6.65 5
Vehicle control 0 4 14.56 + 4.68 0
AWD 12-322 1 4 7.25 £ 6.77 50
Vehicle control 0 4 14.65 + 4.68 0
AWD 12-322 10 4 2.62 * 3.44 B2**
AUC’ = wvalue of area under the curve taking account of
10 the baseline value
n = number of animals per group
** = p < 0.01 statistical significance calculated by

Student’s t-test comparing with the wvehicle
control group.
15



calcul ated by Student's t-test conparing with the vehicle control group. 15
- 16 5 Table 2: Effect of AW 12-322 on the acetic acid- induced vascul ar
perneability of the rat nasal nucosa through a single 30-m nute perfusion
(the substance was dissolved in the perfusion fluid), 60 mn before
perfusion of 0.1%strength acetic acid %glﬁtion Test Evans Bl ue content

subst ance (g/ L Nyt hel? t sub cecpr trati nperfuysate_lnhibi-

[ Nol / 1] AUC b blst IOedbEY SHOMAC AW ' (IRDORRINR Sl -
6. 655 Vehicle control 04indggeds, gagcmiBr] 2 xmesbilsity. 7960 Yhei crat
control 0414. 65 4.680 AMRsAZ- 32k lkn 62thPoddR2™a 1GAdHe = YBLHEnGkar €a

under the curve taking account of the baseline value_n = nunber of animals
perfusion (the substance was dissolved in the

per group
5 perfusion fluid), 60 min before perfusion of
0.1% strength acetic acid solution
Test substance Test n | Evans Blue content %
substance (Lg/ml) in the Inhibi-
concentration perfusate tion
[pmol/1] AUC’
x * SD
Vehicle control 0 12 16.52 + 11.77 0
AWD 12-298 1 4 17.72 + 9.31 0
Vehicle control 0 12 16.52 + 11.77 0
AWD 12-298 3 6 8.43 + 5.56 49
Vehicle control 0 12 16.52 + 11.77 0
AWD 12-298 10 7 6.03 £ 7.11 64*
AUC’ = value of area under the curve taking account of
10 the baseline value
n = number of animals per group
* = p < 0.05 statistical significance calculated by

Student’s t-test comparing with the vehicle
control group.
15



** = p < 0.01 statistical significance calculated by Student's t-test
conparing with the vehicle control group. 15 - 17 5 Table 3. Effect of AW
12-298 on the acetic acid- induced vascular perneability of the rat nasal
mucosa through a single 30-m nute perfu%on (the substance was di ssolved in
the perfusion fluid), 60 mn before perfusion of 0.1%strength acetic acid

sol ution Test S, Bl e t he Te t_ .
subst anceconceg%/?%t | onuﬁp‘gggﬁsgt% lﬁel#%l - | %éﬂ} I2]1L'/§UC?‘;/%| o‘% TClgD
Vehi cl e control 01216. 521nd11qe470VAﬂBU12r29@mf#aM-J{1tw 319f Vehhe| erat

control 01216. 52 11. 770, AV 12423268 4§,r§‘,5;,§49aVer§lq.qué:ongoanQﬁgi._§ 52

11. 770 AWD 12-2981076.03 7.1164* 10AUC = n =
perfusion (the substance was dissolved in the

5 perfusion fluid), 60 min before perfusion of

0.1% strength acetic acid solution

Test substance Test n | Evans Blue content %

substance (Lg/ml) in the Inhibi-

concentration perfusate tion
[pmol/1] AUC’
x *+ SD

Vehicle control 0 4 17.37 £ 6.85 0
Beclomethasone 0.01 4 10.70 £ 2.38 38
Vehicle control 0 4 17.30 £ 6.85 0
Beclomethasone 0.1 4 4.93 = 3.19 72*
Vehicle control 0 4 17.37 = 6.85 0
Beclomethasone 1 4 0.93 + 1.80 95* *
Vehicle control 0 4 17.37 + 6.85 0
Beclomethasone 3 4 5.51 + 7.12 68~
Vehicle control 0 4 25.04 £ 5.06 0
Beclomethasone 10 4 4.86 = 8.08 Bl**

AUC’ = wvalue of area under the curve taking account of
10 the baseline value

n = number of animals per group

*, ** = p < 0.05, p < 0.01 statistical significance

calculated by Student’s t-test comparing with
the vehicle control group.
15



15 val ue of area under the curve taking account of the baseline val ue
nunber of animals per group p < 0.05 statistical significance cal cul ated by
Student's t-test conparing with the vehicle control group. - 18 5 Table 4:
Ef fect of becl onet hasone on the acetic acid- induced vascul ar perneability
of the rat nasal nucosa through a singl 930-mi nut e perfusion (the

subst ance Was,, 0 ved e erf |on £l ui ore r.fusi on
of O. 1@65tren§%§gaéetlc gg%& SO u%? tfegf vg%§5 ‘%% gonteﬁ? s%%Stance
(g/mM) in the % Test substidnéaduredniviasicudampreimaattiol 1 tthi of - theopralt] AUC
tion x SD Vehicle cont(gkQ417 mcod 85PnBsagRM™eLha g14§g_%gnu%e3838
Vehi cl e control 0417.30 6.850 Becl onet hasone0l. 144. 93 1972* Vehicle
control 0417.37 6.850 BREFEHELRASJFReAGUPStangRgms dissolved in the

5 perfusion fluid), 60 mln before perfusion of

0.1% strength acetic acid solution

Test substance Test n | Evans Blue content %
substance (hg/ml) in the Inhibi-
concentration perfusate tion
[tmol/1] auc’
x * SD
Vehicle control 0 4 14.56 + 4.68 0
Ipratropium 0.1 4 9.11 + 10.31 37
bromide
Vehicle control 0 4 14.56 + 4.68 0
Ipratropium 1 4 4.38 £ 7.55 70*
bromide
Vehicle control 0 4 14.56 + 4.68 0
Ipratropium 10 4 3.23 £ 5.70 78*
bromide
AUC’ = value of area under the curve taking account of
10 the baseline value
n = number of animals per group

p < 0.05 statistical significance calculated by
Student’s t-test comparing with the wvehicle
control group.

15

Results and discussion:

The selective PDE4 inhibitors AWD 12-281 and 12-322
show in the test range from 0.1 to 10 pumol/l a
20 concentration-dependent inhibition of the wvascular
permeability of the nasal mucosa in the model of acetic
acid-induced rhinitis in rats. The derivative AWD
12-298 has concentration-dependent activity in the
concentration range from 3 to 10 pmol/l. Compared with



Vehi cl e control 0417.37 6.850 Becl onet hasone345.51 7.1268* Vehicle
control 0425.04 5.060 Becl onet hasonel044.86 t 8.0881** 10AUC =val ue of area
under the curve taking account of the baseline value n = nunber of aninmals
per group * ** =p < 0.05, p < 0.01 statiébical significance 15cal cul ated by
Student's t-test conparing with the vehi Fe control group. - 19 5 Table 5:
Ef fect of ipratcqpi brom Q ceti.c (1 d-in e ascul ar
perneability gbﬁghe%ggtéﬁgﬁgaré;ﬁégéf %ﬁ%ﬁﬁﬂéﬁ?éﬁ%g §§3gp§iﬁﬁgg%mﬁgFfusion
(t he substancefwagonasserged i phimetiper fusilon dd uitde , cedticp shefrore
perfusion of ,Q-1%Sthaaghl acaid ¢ agkd solwitdn fiestysubstanceTestnkvans
Bl ue content@bsubstancegg/n1) i n thelnhibi- concentrationperfusatetion
[ Nmol / 1] AUC  RroBpAQehi BREScoAPPEPBATALE6Y 4880 FRR&t r 8pitdidty49. The
10. 3137 brpm degnYehieba comfr ol GEEL 56 i rth 680 dfy at ropi unthd. 38p14sha70*
brom de Vehicl e _control 0414. 56 4k§8% Ipratrogiun1043ﬁ23 5.707?* brom de
extravasation 1induce y ‘acetic acid 1s a completely
unexpected and novel finding which has not previously

been described.



10 15 AUC = value of area under the curve taking account of the baseline
value n = nunber of aninmals per group p < 0.05 statistical significance
calculated by Student's t-test conparing with the vehicle control group.
Resul ts and di scussion: The sel ective PDE i nhibitors AW 12-281 and 12-322
show in the test range from0.1 to 10 noF/fl "a 20 concentrati on- dependent

i nhibition of the vascul ar perneabiIiE¥ 9% t he nasal nucosa in the nodel of
acetic acid-induced rhinitis in rats. The derivative AWD 12-298 has
concentrati on-dependent activity in the concentration range from3 to 10
mol /1. Conpargd wi the- ,2Q olehichmphie st ardand thefaneuti & agent srf or the
treatnent of nonallergic rhinitis, such as the corticosteroid

becl onet hasone and the anticholinergic ipratropium brom de, have
approximately the sane activity. The 5 inhibjtion by PDE4 inhibitors of the
pl asma extravasation induced by acetic acid ?ﬁ,afconpletely unexpected and
novel finding which has not previously b@é escribed. - 21 dains 1. The
use of conpounds of the general fornmula (1)y5Nn which Rl is -d-C6-al kyl,
strai ght-chai n or branched-chai n,RrxSs atéd or partially unsaturated, where
appropriate substituted one or norg es \py nono-, bi- or

R k*
5
in which
R' is -C;-C¢-alkyl, straight-chain or branched-chain,
saturated or partially unsaturated, where appropriate
substituted one or more times by mono-, bi- or
10 tricyclic saturated or mono- or polyunsaturated
carbocycles having 3-14 ring members or mono-, bi- or
tricyclic saturated or mono- or polyunsaturated

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

15 where the carbocyclic and heterocyclic substituents in
turn may be substituted where appropriate one or more
times by -OH, -SH, -NH,, ~NHC;-C¢-alkyl, -N (C1-C4—
alkyl) o, -NHC4-Cy4-aryl, =N (Cg-Ci14—aryl),, ~-N(C1-Cg-
alkyl) (Cg-Ciy—aryl), -NO,, -CN, -F, -C1, -Br, -I,

20 -0~C;-C¢-alkyl, -0-Cg-Cyy-aryl, -C;~Ce—-alkyl, -Ce—-Cig—aryl
or/and —-COOH,
where each C(C;-C¢-alkyl radical on the carbocyclic and
heterocyclic substituents may itself be substituted one
or more times by -F, -Cl, -Br, -I, -OH or/and Cg-Cig-

25 aryl, and where each Cg-Cyy-aryl radical on the
carbocyclic and heterocyclic substituents may itself be
substituted one or more times by -F, -Cl, -Br, -I, -OH
or/and C;-Cg-alkyl,

30 R?, R® may be hydrogen or -OH, it being necessary for at

least one of the two substituents to be -0H;



10 tricyclic saturated or nono- or polyunsaturated carbocycles having 3-14
ring nmenbers or nono-, bi- or tricyclic saturated or nono- or

pol yunsaturated heterocycles having 5-15 ring nenbers and 1-6 heteroatons,
which are preferably N, 0 and S, 15 wherg the carbocyclic and heterocyclic
substituents in turn may be substituted fiher e appropriate one or nore

e ol ary® T pefen R PR e Mttt e tetieiBungins oo
“ON -F Q7 6iBt, ring 26mea8 6. al kyho- ©CREMEREVIC he:tececab[ky;l
- C6-C 4-aryl hQGiﬁ&d 51%%g4mJWQFrﬁeﬁB%Qscj -0s AL kWh J adicealy QR df2e

car bocyclic and heterocycll substituents may itself be substltutgé one or
nore tinmes bySekected frpp N, O apf §¢/and C(5-C, 4 25 aryl, and where each

C6_Cl4-aryd rafeeal apprhe iatar hamed i and &eéeb@cmlﬁec SiHsd i b pyenks may
itself be sub thuted one or or/ and

by
d - C6- al kyl , R2TBR 3 Aay “HE- hy%ﬁoge ?Iér ~BH Citcbélﬁ@'%}e’ces%ga iy For  at
| east one of ahEyIM@, subsitH togel;z,s-attqzlbe OHIN ( €6-2t214 B4vyil3 ;2 NMDADECGIT,-

pol ycyclic ar Ofﬁ&%gé? oc c havggg' ngC&Af ri g ngnbaefksfﬁr aorrgggc or

pol ycyclic hefef Havi Hg 5-1 ménbers where the hetéfoat'ons are
sel ect ed fromai\le afd-G-a3 kyher e Cap i omyat ®rsferst i4GAGH one or nore times

ot (o3 & I SRR SN A T i

-CN, - O Cl-Csengkydr n@r@a cimesarky , ~FG1- c@lm kler,- C6-C1408r ypr6endnd
- COOH, 10 whet@itftqqhag}i%rﬂ ké’écl'ia@' 3@44 &&w teghfcde subhstiddeed pene or

nore tines b
substltuted one or more tlmes by -¥, -Cl1, -Br, -I, -OH

or/and C;-Cg-alkyl,

15 for the treatment of nonallergic rhinitis.

2. The use as claimed in claim 1,

characterized in that

the compounds are N-(3,5-dichloropyrid-4-yl)-[1-(4-
20 fluorobenzyl)-5-hydroxyindol-3-yllglyoxylamide (AWD

12-281), N-(3,5-dichloropyrid-4-yl)-2-[5-hydroxy-1-(4-

hydroxybenzyl) -1H-indol-3-yl]glyoxylamide (AWD 12-322)

and N-(3,5-dichloropyrid-4-yl)-[1-(2,6-difluorobenzyl) -

5-hydroxyindol-3-yl]glyoxylamide semi-ethyl acetate
25 (AWD 12-298) or the pharmacologically acceptable salts

thereof.

3. The use as claimed in claim 1 or 2,
characterized in that

30 the nonallergic rhinitis is selected from vasomotor
rhinitis, nonallergic rhinitis with eosinophils

syndrome, chronic sinusitis and rhinitis medicamentosa.

4, The use as claimed in claim 1 or 2,

35 characterized in that
the rhinitis caused by infection 1is a symptom, not
caused by allergy, of a viral or bacterial infection or
of an infection with fungi or parasites or of a

combination of the germs mentioned, selected from



-C6-Cl4-aryl and each C6-Cl4-aryl radical may itself be substituted one or
nore times by -F, -d, -Br, -1, -OH or/and Cl-C6-al kyl, 15 for the
treatment of nonallergic rhinitis. 2. The use as clainmed in claiml,
characterized in that the conpounds are $+(3 5-di chl oropyrid-4-yl)-[1-(4- 20
fl uor obenzyl) - 5- hydroxylndol 3-yl ] gl yoxy anlde (AWD 12-281),

N-(3,5-dichlo dr ox .
hydroxybenzyl%ggﬁﬁ 8gl 3&%% §£§y|a ¥§n%§§ﬁf%ﬁ?322fhlnl is with

N (3, 5- dichloe@pynPEhAlyl)SYQd(Qmﬁrdnﬂhunr@bem@ﬂ@sltls and rhinitis

5- hydr oxyi ndo}.z 33 ¥L4ghyexyl am de sem -ethyl acetate 25 (AW 12-298) or the
phar macol ogi cal |y acceptable salts thereof. 3. The use as clainmed in claim
1 or 2, characterized in that 30 the nonallergic rhinitis is selected from
vasonotor rhinitis, nonallergic rhinitis with eosinophils syndrone,
chronic sinusitis and rhinitis nmedi canentosa. 4. The use as clainmed in claim
1 or 2, 35 characterized in that the rhinitis caused by infection is a
synptom not caused by allergy, of a viral or bacterial infection or of an
infection with fungi or parasites or of a conbination of the gerns
mentioned, selected from- 23 vasonotor rhinitis, nonallergic rhinitis with
eosi nophils syndrone, chronic sinusitis and rhinitis nedi canmentosa.



