WO 02/ 051814 PCT/ EP01/ 15070 -1 Benzoyl pyri dazines The invention relates
to conpounds of the formulal 5 RNOQ I R2OXRs 10 in which R1L and
R2 are eavhp2/isigspendent|y of one another, H, OH OR4, SRACT/EBORA)70S02R4 or
Hal, where R1 and R2 together may alterna- 15 tively be -OCH2-O, R3 is
Hal , OH, OA, NO2, NH2, NHAL, NA' A2, ON/1COOH  CODA', CONH2, CONHAL,
CONA' A2, NHCOA', NHSO2A', NHCOQAL, 0 20 -N-NNH-N/---\ Nv O Oo0o 25
- -N\-/ NH-NA-- NNO 30 or - -SO3HR4 is A, cycloal kyl having from
3 to 7 carbon atons, alkyl ene- %E'S c%)c oal.é%zl. having from4 to 8 carbon
atoms or al kenyl having from 2 ReNZOYRYIOHAE8ns, WO 02/ 051814

PCT/ EPO1/ 15070 -2 A" and A2 are each, independently of one another, alkyl
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R* is A", cycloalkyl having from 3 to 7 carbon atoms, alkylene-
35 cycloalkyl having from 4 to 8 carbon atoms or alkenyl having

from 2 to 8 carbon atoms,



F and/or C atonms or OH groups, where A' and A2 together 5 may
alternatively be cycloal kyl or cycl oal kyl ene having from3 to 7 ring
menber s, waonbiiets one or nore CH2 groups may be repl acedPOYEPSB/150700- ,

-NH-, -NA"-, -NCOA'- or -NCOOA' -, Xis Hor Hal, 10 Hal is F, d, Br or 1,
and 15 Qis al kyl or al kenyl having frém1 to 15 carbon atoms, in which
froml to 5 -CH2- groups may be replaced by -0-, -S-, -SQ2-, -CH(Hal)-,
-C(Hal)2-, -CHA -, -CA'A2-, -NH or -NA -, and salts and sol vates thereof.

20 1-Benzoyl tetrahydropyri dazi nes as progesterone receptor |ligands are
descri bed, for exanple, in J. Med. Chem 38, 4878 (1995). Simlar conpounds
are al so di #¢lprea? i naREC286, iBdefettiotly o2 DnEhemadtimsre atkiybhaviag friohe 10bj ect  of
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t hat the conpounds of Ftare/déoChatioms orat-gralups, wheresA' aod Viittegetheer eof have

very wal uabl e phar mc?&éﬁg%lf%h?ﬁf%pﬁétﬁg@% 31 BEEYcI8SIkyIBRE MV frohdd er at ed.
’nhibit the Ielsozy¥re anﬁlt%

Conmpounds of fornul a - ] ere have a 35
wi de range of therapet® ¥ dINGIPEINOELS, o WhigheRe & Maret(ld: GEP§tMAY PPol e whi ch

the PDE IV fam |y of irégéw@gymsa,y@_i, mihenaly SN oAk af-NgoOmdmal s. The
WO 02/ 051814 PCT/ EPO1/ 15070 -3 enzymatic role perfornmed by the PDE IV
i sozynes is the intracellular hydrolysis of adenosine 3, 5'-nobnophosphate
(CAVP) withixh pro- inid Hroradalry | eukocytes. cAMP, in turn, is responsible
for nqgi ating the effects of numerous hornones in the body, and as a
consequence, PDE IV 5 inhibition plays a significant role in a variety of
physi ol ogi cddalprocessést, Ciiidsras li s extensive literature in the art
describing the effects of PDE inhibitors on various inflammtory cell
responses, V\/nidch in addition to

an

15 Q is alkyl or alkenyl having from 1 to 15 carbon atoms, in which
from 1 to 5 -CH,- groups may be replaced by -O-, -S-, -SO2-,
-CH(Hal)-, -C(Hal)z-, -CHA'-, -CA'A%, -NH- or -NA'-,

and salts and solvates thereof.

20
1-Benzoyltetrahydropyridazines as progesterone receptor ligands are
described, for example, in J. Med.Chem. 38, 4878 (1995).
Similar compounds are also disclosed in DE 196 32 549 A1.

25 The invention had the object of finding novel compounds having valuable

properties, in particular those which can be used for the preparation of
medicaments.

It has been found that the compounds of the formula | and salts and
30 solvates thereof have very valuable pharmacological properties as well as
being well tolerated.

Compounds of formula | inhibit the PDE IV isozyme and thereby have a
35 wide range of therapeutic applications, because of the essential role which
the PDE 1V family of isozymes plays in the physiology of all mammals. The



CAMP el evation, include inhibition of superoxide production, degranulation,
chenotaxi s and tunor necrosis factor (TNF) rel ease in eosinophils, 10

neut r ophiw@ ozexdsnonocyt es. The conpounds accordi ng to thePCTERISOT can be
enpl oyed for the treatnent of asthmatig di seases. The antiasthmatic action

of PDE IV inhibitors has been describe for exanple, by T.J. Torphy et
al. in Thorax, 15 46, 512-523 (1991) and can be determ ned, for exanple, by
the nethod of T. O sson, Acta allergol ogica 26, 438-447 (1971). Since cAMP
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Since cAMP inhibits bone-degrading cells and stimulates bone-forming
cells (S. Kasugai et al., M 681 and K. Miyamoto, M 682, in Abstracts of the

20 American Society for Bone and Mineral Research, 18™ Annual Meeting,
1996), the compounds according to the invention can be employed for the
treatment of osteoporosis.

The invention therefore furthermore relates to the use of the compounds of

25 the formula | and/or physiologically acceptable salts and solvates thereof
for the preparation of a medicament for the treatment and prophylaxis of
diseases which are caused by an excessively low cAMP level and/or can
be influenced by an increase in the cAMP level.

30 In addition, the compounds exhibit an antagonistic action to the production
of TNF (tumour necrosis factor) and are therefore suitable for the treatment
of allergic and inflammatory ilinesses, autoimmune diseases and transplant
rejection reactions. They can furthermore be employed for the treatment
and prophylaxis of memory disorders, tumours, atherosclerosis, rheuma-

35 toid arthritis, multiple sclerosis, Crohn’s disease, atopic dermatitis, diabetes
mellitus, ulcerative colitis, cachexia, sepsis and AIDS.



10 (P. Costelli et al., J. din. Invest. 95, 2367ff. (1995); J.M Argiles
et al., Med. Res. Rev. 17, 477ff. (1997)). PDE IV inhibitors can al so

i nhibit tWweoyesasish of tunmour cells and are there- fore suPCHEPE&/50T0 t unour
therapy (D. Marko et at., Cell Biochem Biophys. 15 28, 75ff. (1998)). The
action of PDE IV inhibitors in the tregtnent of tumours is described, for
exanple, in WO 95/35281, WD 95/17399 and WO 96/00215. The invention
therefore furthernore relates to the use of the conpounds of 20 the
formula I and/ or physiologically acceptable salts and sol vates thereof for
the preparation of a nedicanment for the treatnent and prophyl axis of
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tumours is described, for example, in WO 95/35281, WO 95/17399 and
WO 96/00215.

The invention therefore furthermore relates to the use of the compounds of
20 the formula | and/or physiologically acceptable salts and solvates thereof
for the preparation of a medicament for the treatment and prophylaxis of
diseases which are caused by excessive production of tumour necrosis
factor (TNF) and/or can be influenced by a reduction in the production of

TNF.

25
PDE |V inhibitors can prevent mortality in models for sepsis and are there-
fore suitable for the therapy of sepsis (W. Fischer et al., Biochem. Pharma-
col. 45, 2399ff. (1993)).

30 They can furthermore be employed for the treatment of memory disorders,

atherosclerosis, atopic dermatitis and AIDS.

The action of PDE |V inhibitors in the treatment of asthma, inflammatory

diseases, diabetes mellitus, atopic dermatitis, psoriasis, AIDS, cachexia,
35 tumour growth or tumour metastases is described, for example, in

EP 779 291.



chronic heart failure may develop. A particular clinical problemin the
above nentioned scenario is the devel opnent of restenosis after a

primaril ywaeuovedassf ul reperfusion 15 intervention by PTCAPCERERNW/ @EHI0er stent
i npl antation, thronbolysis or coronary artery bypass grafting. From
experinmental aninmal and clinical studi-&s- evidence exists, that in the

di fferent above nentioned heart diseases, i. e. coronary artery di sease
itself, reversible or irreversible nyocardial ischem a/reperfusion injury,
20 acute or chronic heart failure and restenosis, including
instent-restenosis and stent-in-stent-restenosis, inflammtory processes
pl ay a casudheripyentionmalseselatgy tonthatse ol e cerwesndswhfeauledJoitet and

| nvadi ng MaetaRhaLss of dmaGlchmaht RELELIQRYO S dRNdisBabeand TH2 hel per cell's.
This | eukocyte response produces the characteristic cytokine pattern,

involving TNF-a, 25 IL-1%, IL-2, and IL-6, as well as IL-10 and IL-13
(Pul'kld  KJ: Corbediynatergiisesbarigititentosy temeaeat baustnof déath id @Erwaster339- 343.
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Zingarel I unor necrosi s factor 1 nvol venent nyocar di al
i schaeni a- r SPETANE BHETY RYRASS IAINY . Phar macol . 1993 237: 223-230).

From experimental animal and clinical studies evidence exists, that in the
different above mentioned heart diseases, i. e. coronary artery disease
itself, reversible or irreversible myocardial ischemia/reperfusion injury,
20 acute or chronic heart failure and restenosis, including instent-restenosis
and stent-in-stent-restenosis, inflammatory processes play a casual role.
These inflammatory processes involve resident and invading macrophages
as well as neutrophils and TH4 and TH, helper cells. This leukocyte
response produces the characteristic cytokine pattern, involving TNF-a,
25 [L-18, IL-2, and IL-6, as well as IL-10 and IL-13 (Pulkki KJ: Cytokines and
cardiomyocyte death. Ann.Med. 1997 29: 339-343.
Birks EJ, Yacoub MH: The role of nitric oxide and cytokines in heart failure.
Coron.Artery.Dis. 1997 8: 389-402).
The formation of these species has been demonstrated in human patients
30 with myocardial ischemia. Animal models show that cytokine production
correlates with the invasion of peripheral macrophages and neutrophils
which can spread the damage into the still intact myocardium.
The main player in the cytokine response, however, is TNF-a, which
integrates inflammatory and pro-apoptotic responses and additionally has a
35 direct negative ionotropic effect on cardiac myocytes (Ceconi C, Curello S,
Bachetti T, Corti A, Ferrari R: Tumor necrosis factor in congestive heart



It has been shown in animal nodels of myocardial infarction, that TNF-a is
10 rapidly released during the reperfusion phase (Herskowitz A Choi S,
Ansari AAOV®e3e&l4 ngh S: Cyt oki ne nRNA expression in PCT/EP01/15070

posti schem c/reperfused myocardium AmJ.Pathol. 1995 146: 419-428) and
that the protective effects of drugs su¢h as dexanmet hasone (Arras M
Strasser R, Mohri M et at: Tunor necrosis factor-al pha is expressed by 15
nonocyt es/ macr ophages fol | owi ng cardi ac mcroenbolization and is

ant agoni zed b cycl ospor.i ne. Sasm . Car di olld 199 93: 97-107),

cycl osporin ﬁ‘(rﬁr F‘é@e‘ﬁﬂanﬁmg ESaRe f% i Y e umor necrosis factor-
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accunul at i omgggnygradiado)necrosi s and TNF-al pha production in nyocardi al

| schaem a- reperfusion injury. Life Sci. 1993 53: 341-355)correspond with a
reduction of circulating TNF-a. Preferred conpounds of formula I are

pot ent ant agbhas bsenishowaripginigal mddeksraf Myawirdiatipfarktion, thabdNEte én. They
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antagonized by cyclosporine. Basic.Res.Cardiol. 1998 93: 97-107),
cyclosporin A (Arras M, Strasser R, Maohri M, et al: Tumor necrosis factor-
alpha is expressed by monocytes/macrophages following cardiac
microembolization and is antagonized by cyclosporine. Basic.Res.Cardiol.

20 1998 93: 97-107.
Squadrito F, Altavilla D, Squadrito G, et al: Cyclosporin-A reduces
leukocyte accumulation and protects against myocardial ischaemia
reperfusion injury in rats. Eur.J.Pharmacol. 1999 364: 159-168) or
clorichromene (Squadrito F, Altavilla D, Zingarelli B, et al: The effect of

25 cloricromene, a coumarine derivative, on leukocyte accumulation,
myocardial necrosis and TNF-alpha production in myocardial ischaemia-
reperfusion injury. Life Sci. 1993 53: 341-355)correspond with a reduction
of circulating TNF-a.
Preferred compounds of formula | are potent antagonists of macrophage

30 and T-cell cytokine production. They also inhibit the proliferation of T cells.
Consequently, PDE IV inhibition may have a beneficial effect in those
myocardial diseases, which are causally linked to cytokine production and
inflammatory processes.

35 The invention also relates to the use of the compounds of the formula |
and/or physiologically acceptable salts and solvates thereof for the



The invention also relates to the use of the conmpounds of the fornula I and
physi ol ogi cally acceptable salts and/or solvates thereof for the

pr epar at ivom 02/af18& nedi canment for the treatnent and prophyP@rREBIOFOT Seases
which are caused by excessive proliferation of the T-cells and/or can be

i nfl uenced by 10 an inhibition of the'ﬂ?bliferation of the T-cells. As
conpared with PDE Il1l inhibitors and the early PDE IV inhibitor Rolipram

t he conpounds of the present invention are devoid of henodynam c side
effects, which c SBb dose
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syndrome; chroni ¢ or acu ronc ocons riction; chronic bronchitis; snall
ai rways obstruction; and enphysemn; obstructive or inflammtory airways

di seases of N&t@érﬁﬁsfed WRRPD@IH Pihfsitors Bhd Reé bagﬂrm V irffibig obstructive or
inflammatory airways 35 di sea er romthe group
consi sting 610 @é@rﬁ e CRBAHY %ﬂ%@?l@?s%ﬂr'%@@'oéb%rerfﬁeﬂ‘ﬁ(fpi pneunoni a;
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Preferably, the invention provides for the use of the compounds of formula
| for preparing a medicament in treating or preventing one or members
selected from the groups of diseases, disorders, and conditions consisting
20 of:
asthma of whatever type, etiology, or pathogenesis; or asthma that is
a member selected from the group consisting of atopic asthma; non-atopic
asthma; allergic asthma; atopic, bronchial, [gE-mediated asthma; bronchial
asthma; essential asthma; true asthma; intrinsic asthma caused by
25 pathophysiologic disturbances; extrinsic asthma caused by environmental
factors; essential asthma of unknown or inapparent cause; non-atopic
asthma; bronchitic asthma; emphysematous asthma; exercise-induced
asthma; occupational asthma; infective asthma caused by bacterial, fungal,
protozoal, or viral infection; non-allergic asthma; incipient asthma; wheezy
30 infant syndrome;
chronic or acute bronchoconstriction; chronic bronchitis; small
airways obstruction; and emphysema;
obstructive or inflammatory airways diseases of whatever type,
etiology, or pathogenesis; or an obstructive or inflammatory airways
35 disease that is a member selected from the group consisting of asthma;
pneumoconiosis; chronic eosinophilic pneumonia; chronic obstructive



respiratory distress syndrone (ARDS), and exacerbation of airways 5
hyper-reactivity consequent to other drug therapy; pneunoconi osis of

what ever w@px(s18t4i ol ogy, or pat hogenesis; or pneunbconi oOBCHEPHIAS0TS a
menber selected fromthe group consisting of alumnosis or bauxite

wor kers' di sease; anthracosis or m ners®asthma; asbestosis or
steamfifters' asthma; chalicosis or flint disease; ptilosis 10 caused by
i nhaling the dust fromostrich feathers; siderosis caused by the

i nhal ati on of ,iron rticl - si | lcasi r. grinders'.di . byssinosis or
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gyl i nﬂ_r ic brp?i@hﬁcﬁﬂni&fsiiﬁhaﬁ acs mﬂr\]@hﬁdr beleowli festh dise grodpisaiisisting of .
ronchi ectasis; .capillary.bronchi ectasis; : . . dry
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or perenni alashiebtosis or stham-fiftars' asthsianebalidosisodr fliabdiskasevaiiiosiy pe,
etiol gy, OrceRREAIARSI tnarauth YT blirkn Aol shigtBOR R ausBEbgahed from
the group consisting o rul'ent or nonpurulent 'sinusitis, acute or
chroni ¢ si nughalation ghiior PARIsIEE: silicestsar, gringers’ digeaseobYSsiRe$I®ol  sinusiti s,

rheumat oi d aididhidust a8fhnrad RV Rilc biBEmosbhiekiggy, or pathogenesis; or 30
rheunmatoid arthriti
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degener at i vehat sl inehiberisefeatéd from tve droupicensisting ohathte biosichipispl i ferati ve
o R L] bRinsl e, AR R Kl Bl ever
what ever typwoupts biomghitisbdry pransbijienieéectious asthimalic branshitis; r el at ed
di sorder t hgl h§c@dBBRERitIYREBhPBLEd4sEr étFPdéoke8F Bronchitis; and
vesicular bronchitis;
bronchiectasis of whatever type, etiology, or pathogenesis; or
20 bronchiectasis that is a member selected from the group consisting of
cylindric bronchiectasis; sacculated bronchiectasis; fusiform
bronchiectasis; capillary bronchiectasis; cystic bronchiectasis; dry
bronchiectasis; and follicular bronchiectasis;
seasonal allergic rhinitis; or perennial allergic rhinitis; or sinusitis of
25 whatever type, etiology, or pathogenesis; or sinuisitis that is a member
selected from the group consisting of purulent or nonpurulent sinusitis;
acute or chronic sinusitis; and ethmoid, frontal, maxillary, or sphenoid

sinusitis,
rheumatoid arthritis of whatever type, etiology, or pathogenesis; or
30 rheumatoid arthritis that is a member selected from the group consisting of
acute arthritis; acute gouty arthritis; chronic inflammatory arthritis;
degenerative arthritis; infectious arthritis; Lyme arthritis; proliferative
arthritis; psoriatic arthritis; and vertebral arthritis;
gout, and fever and pain associated with inflammation;
35 an eosinophil-related disorder of whatever type, etiology, or
pathogenesis; or an eosinophil-related disorder that is a member



-9 selected fromthe group consisting of eosinophilia; pul nonary
infiltration eosinophilia; Loffier's syndrone; chronic eosinophilic
pneunoni ayovressoal  pul nonary eosi nophilia; bronchopneunP@i/€P01/15070
aspergillosis; aspergillona granulon%f cont ai ni ng eosi nophils; allergic
granul ornatous angijtis 'or 5 Churg-Strauss syndrone; polyarteritis nodosa
(PAN); and systemic necrotizing vasculitis; atopic dermatitis; or allergic
dermatitis; or allergic or atopic eczeng, urticaria of whatever type,
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urticaria; Gramg- Stféust:r,aéynarorﬂ@dpmymémrs woddszaRAN); ahl syetmioct i vitis of
what ever type, t| ol ‘%\@ 8§ pat hogenesis; or conjunctivitis that is a

menber sel e@?@ 'oup consisting of actinic conjunctivitis; acute
catarrhal conj umcbpmldtermatlmmirelle[gm deginatitis; onpliergic i afopjc ecdenea;gi ¢
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uveitis; iritls; IS, Irl OCC ranu ornatou% uveltis;
F

nongr anul or Hﬁtﬂ%@ W&?'P%ag%ﬁa@éﬂﬁ@qi 55%36'3u§t§?§9!'§du fl#: uveitis;
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allergic conjunctivitis; atopic conjunctivitis; chronic catarrhal conjunctivitis;
purulent conjunctivitis; and vernal conjunctivitis;

20 uveitis of whatever type, etiology, or pathogenesis; or uveitis that is a
member selected from the group consisting of inflammation of all or part of
the uvea; anterior uveitis; iritis; cyclitis; iridocyclitis; granulornatous uveitis;
nongranulornatous uveitis; phacoantigenic uveitis; posterior uveitis;
choroiditis; and chorioretinitis;

25 psoriasis;

multiple sclerosis of whatever type, etiology, or pathogenesis; or
multiple sclerosis that is a member selected from the group consisting of
primary progressive multiple sclerosis; and relapsing remitting multiple
sclerosis;

30 autoimmune/inflammatory diseases of whatever type, etiology, or
pathogenesis; or an autoimmune/inflammatory disease that is a member
selected from the group consisting of autoimmune hematological disorders;
hemolytic anemia; aplastic anemia; pure red cell anemia; idiopathic
thrombocytopenic purpura; systemic lupus erythematosus; polychondritis;

35 scleroderma; Wegner's granulomatosis; dermatomyositis; chronic active
hepatitis; myasthenia gravis; Stevens-Johnson syndrome; idiopathic sprue;

m_




t hronbocyt openi ¢ purpura; system c |upus erythematosus; polychondritis; 35
scl eroderma; Wegner's granul omatosis; dermatonyositis; chronic active
hepatiti syonyesstieni a gravi s; Stevens-Johnson syndrone; i BCDBROIMISE70Spr ue;
WO 02/ 051814 PCT/ EPO1/ 15070 -10 autoi ne inflammatory bowel diseases;
ulcerative colitis; Crohn's disease;" gﬂgocrin opt hanopat hy; G ave's

di sease; sarcoidosis; alveolitis; chronic hypersensitivity pneunonitis;
primary biliary cirrhosis; juvenile di abetes or diabetes nellitus type 1;
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col | aggnous £l eﬁrbﬁfergﬁ) ilhﬁ fdlé%!)cllsléga%?ma%fsa%&éﬂfé alenﬁgi.t'.é 'c%nta%'ﬂd Crohn's

di sease (CD) tic type, etiglogy, at hogenesi s; or
septic 20 srdﬁfm itisitaliesgig Genard desmplity: Snignianiiial RBRy gE nsi sting of

renal fail urmplagys erytRemlatdsiis! pémphrgarsff@na@ausrraharpeaﬂxpmgu@eulgans
hypophysi al cacheX|a cacheX|a cachexi a

suprarenal i s or PARYEEGN gfeamﬂgggggz(_:graﬁéﬁggﬁ%to CRPRRRIE" and cachexia as a
consequence tefnspldrtatiorgn by the human i mmnodef iciency virus (HV); 25

iver LUy Py TRRYO BRI SRR ot RS Er LpdueegloRl gonary

hyperten5|on I'Seases 'secondary
ost eopor osi uathogenesis; or mfIammatory bowel dlsease that is a member selected

from the group consisting of ulerative colitis (UC); collagenous colitis; colitis
polyposa; transmural colitis; and Crohn's disease (CD);
septic shock of whatever type, etiology, or pathogenesis; or septic

20 shock that is a member selected from the group consisting of renal failure;
acute renal failuré; cachexia; malarial cachexia; hypophysial cachexia;
uremic cachexia; cardiac cachexia; cachexia suprarenalis or Addison's
disease; cancerous cachexia; and cachexia as a consequence of
infection by the human immunodeficiency virus (HIV);

25 liver injury;

pulmonary hypertension; and hypoxia-induced pulmonary
hypertension;

bone loss diseases; primary osteoporosis; and secondary
osteoporosis;

30 central nervous system disorders of whatever type, etiology, or
pathogenesis; or a central nervous system disorder that is a member
selected from the group consisting of depression; Parkinson's disease;
learning and memory impairment; tardive dyskinesia; drug. dependence,
arteriosclerotic dementia; and dementias that accompany Huntington's

35 chorea, Wilson's disease, paralysis agitans, and thalamic atrophies;

infection, especially infection by viruses wherein such viruses




30 central nervous system di sorders of whatever type, etiology, or

pat hogenesis; or a central nervous systemdi sorder that is a nenber

sel ect ed WoomotiBet group consi sting of depression; Parki nspal/grai/sense;

| earning and nmenory inpairnent; tardive dyskinesia; drug. dependence;
arteriosclerotic dementia; and dementrdd -t hat acconpany Huntington's 35
chorea, WIlson's disease, paralysis agitans, and thal am c atrophies;
infection, especially infection by viruses wherein such viruses WO
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20 In particular, compounds of formula | are useful in the treatment of
(1) inflammatory diseases and conditions comprising: joint inflammation,
rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, inflammatory
bowel disease, ulcerative colitis, chronic glomerulonephritis, dermatitis, and
Crohn's disease; (2) respiratory diseases and conditions comprising:

25 asthma, acute respiratory distress syndrome, chronic pulmonary
inflammatory disease, bronchitis, chronic obstructive airway disease, and
silicosis; (3) infectious diseases and conditions comprising: sepsis, septic
shock, endotoxic shock, gram negative, sepsis, toxic shock syndrome,
fever and myalgias due to bacterial, viral or fungal infection, and influenza;

30 (4) immune diseases and conditions comprising: autoimmune diabetes,
systemic lupus erythematosis, graft vs. host reaction, allograft rejections,
multiple sclerosis, psoriasis, and allergic rhinitis; and (5) other diseases
and conditions comprising: bone resorption diseases; reperfusion injury;
cachexia secondary to infection or malignancy; cachexia secondary to

35 human acquired immune deficiency syndrome (AIDS), human immuno-



silicosis; (3) infectious diseases and conditions conprising: sepsis,
septic shock, endotoxic shock, gram negative, sepsis, toxic shock

syndr omre WO bB¥aB14and nyal gi as due to bacterial, viral or POngmél/isnfoecti on
and influenza; 30 (4) inmune diseases and conditions conprising: autoinmune
di abetes,” system c | upus erythenatosis?zgraft vs. host reaction, allograft
rejections, nmultiple sclerosis, psoriasis, and allergic rhinitis; and (5)
ot her di seases and condi tions conprising: bone resorption diseases;

reper fusi on in cac econdar o infection or i.gnancy;
cachexi a secH \9 CY M'r%%qﬁ@ﬁé'?éﬁwhlqr DiSied Qgﬁgmﬁ?)é%gagy%@' me (Al DS),
human i mmnofdhﬁa@ﬁh@éd@rﬂibsﬂ@%ﬁﬁ’wdnlwmﬂ didb:tde matlitascand/leukemidd V)

i nfection, or AIDS related conplex (ARC); keloid formation; scar tissue
formation; type | diabetes nellitus; and | eukem a. The present invention
furt her rel atfbe presemdneentionfatthenrabdtes tp e eommaaiocjmfpomméercﬁd Fornmul a |

ment i oged ab?é!ﬁwbﬂﬁ@ﬁ?@orWu‘ahl @ﬁ}l(?f‘i?(d@lf)@ve bﬁ&b‘?% reom the group

consisting o oW n% ofri ene |osynt e€si s inhibitors:
5- 1 i poxygenaBenisesgelesiad %F@ AREP @nmsﬁagﬁé‘m@b&mg vating protein

(FLAP) ant ag(ﬁ)'léuﬁotﬁéhé@i@@nﬁﬁé@ﬁ inAfbitod: @Jﬁb@)@géhééé (&-L g Iﬁhlgﬁéﬁsgﬁhtd d)
ubstitute

f | t t | Abbott - 79175;
Lo brhena: 2 BPORYOR A Ebing DAtGIt I A kA HagS TSR TP IRy HoRs Bitee:  he
cl ass of net goup ednsistirdy ofBileatoh; fénlehionniEpackakn Z@M&?ZWEJ/&ﬂoott t he

compoung SB- 2A0BRINIAL G FLANA AN RSl ghfiss: the cl ass of

pyridi nyl - cyano ne c npounds 5’ whi ch L 739, 010 15
bel ongs: the2(ﬁ dls’@”obumﬂhﬁanb ragdnes conpounds to which L-746,530

bel ongs; thet R gWK- 591,
MWK- 886, and é%ﬁ?@%fﬁfeé%i&@%@a Owggggtk’\}o%aﬁ?agon%néc? |6ll?k0tl‘l enes

LTB4, LTCA4, hﬁﬁomaﬁan@ %&fﬁ%mtm SEED F%W@#Qihlbbél%@ﬁsmeﬁéa%ﬁo he
phenot hl azi npPridingl-alnsicuted x@;mna gathaterdcsip buﬁ@étcﬁ&ﬂldhq_ ¢39$)1ot he 20

| 25019 b h f
Peosoxddl am ReBRaS TR 4RSS ol Lo hadlifdins anpEwats AR ehi Eaf b3 cor b-
oxi m dami desbelonghj ttie Ghsdes2F4NAE0 amell quinslineacompbiends aswbischdflK-a21pounds t o

ghci (1:2552“ ELM%@?&?B i ¥ 5@&406@&%@5@23@}@& E)ﬁﬂlaﬁ'\l@g%nlsts\f&rlleﬂk@t?@néw 679),
LTB4, LTC4, LTD4, and LTE4 selected from the group consisting of the

phenothiazin-3-one class of compounds to which L-651,392 belongs; the

20 class of amidino compounds to which CGS-25019c¢ belongs; the class of
benzoxaolamines to which ontazolast belongs; the class of benzenecarb-
oximidamides to which BIIL 284/260 belongs; and the classes of
ompounds to which zafirlukast, ablukast, montelukast, pranlukast,
verlukast (MK-679), RG-12525, Ro-245913, iralukast (CGP 45715A), and

25 BAY x 7195 belong; (c) PDE IV inhibitors; (d) 5-Lipoxygenase (5-1-0)
inhibitors; or 5-lipoxygenase activating protein (FLAP) antagonists; (e) dual
inhibitors of 5-lipoxygenase (5-LO) and antagonists of platelet activating
factor (PAF); (f) leukotriene antagonists (LTRAs) including antagonists of
LTB4 , LTC4, LTD4, and LTE4; (g) antihistaminic H, receptor antagonists

30 including cetirizine, loratadine, desioratadine, fexofenadine, astemizole,
azelastine, and chlorpheniramine; (h) gastroprotective H2 receptor
antagonists; (i) a4- and az-adrenoceptor agonist vasoconstrictor
sympathomimetic agents administered orally or topically for decongestant
use, including propyl hexedrine, phenylephrine, phenylpropanolamine,

35 pseudoephedrine, naphazoline hydrochloride, oxymetazoline
hydrochloride, tetrahydrozoline hydrochloride, xylometazoline



25 BAY x 7195 belong; (c) PDE IV inhibitors; (d) 5-Li poxygenase (5-1-0)

I nhibitors; or 5-1ipoxygenase activating protein (FLAP) antagonists; (e)
dual i nWwodbr/amsi4of 5-1i poxygenase (5-LO) and ant agoni st sPOT/Epéiatsetoet
activating factor (PAF); (f) |eukotriene antagonists (LTRAs) i ncluding
antagonists of LTB4 , LTC4, LTD4, and- I1_~°FE4; (g) antihistamnic H, receptor
ant agoni sts 30 including cetirizine, |oratadine, desioratadine,

f exof enadi ne, astem zole, azelastine, and chl orpheniram ne; (h)
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(y) DMARDs including Leflunomide; (z) TCR peptides; (aa) interleukin

20 converting enzyme (ICE) inhibitors; (bb) IMPDH inhibitors; (cc) adhesion
molecule inhibitors including VLLA-4 antagonists; (dd) cathepsins; (ee) MAP
kinase inhibitors; (ff) glucose-6 phosphate dehydrogenase inhibitors; (gg)
kinin-131 - and B2 -receptor antagonists; (hh) gold in the form of an
aurothio group together with various hydrophilic groups; (ii) immuno-

25 suppressive agents, e.g., cyclosporine, azathioprine, and methotrexate; (jj)
anti-gout agents, e.g., colchicine; (kk) xanthine oxidase inhibitors, e.g.,
allopurinol; (Il) uricosuric agents, e.g., probenecid, sulfinpyrazone, and
benzbromarone; (mm) antineoplastic agents, especially antimitotic drugs
including the vinca alkaloids such as vinblastine and vincristine; (nn)

30 growth hormone secretagogues; (00) inhibitors of matrix metalloproteases
(MMPs), i.e., the stromelysins, the collagenases, and the gelatinases, as
well as aggrecanase; especially collagenase-1 (MMP-1), collagenase-2
(MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2
(MMP-10), and stromelysin-3 (MMP-11); (pp) transforming growth

35 factor (TGFP); (qq) platelet-derived growth factor (PDGF); (rr) fibroblast
growth factor, e.g., basic fibroblast growth factor (bFGF); (ss) granulocyte




nmol ecul e inhibitors including VLA-4 antagonists; (dd) cathepsins; (ee) MAP
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e.g., allopurinol; (Il) uricosuric agents, e.g., probenecid,
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(MWP-3), strogspysin-2 (MW-1 0), and stronelysin-3 (MW-1 1); (pp)
transformng gromh 35 factor (TG-P); (qq) platelet-derived growh factor
(PDGF); (rr) fibroblast growh factor, e.g., basic fibroblast growh

f aft or (bFGFY he_(pﬁ‘éé?rﬁrimﬁtmﬁlﬁ) l;&l}até(%h@%l@dxﬁbiﬂ_@ii@&%bhé@@reh 14 macr &Egage
colony stimulatin actor - (tt) capsaicin:, {uu ac inin

and Nk r eceponPotnSEh Rt L oktneravin ofif B VGt edrsilicsy

NKP- 608C; SBagadisZo (eatarataninijterathtb dpatiast toartdaihvaome pbdibesly i nhi bitors
sel ectegl fr OHbéiFt?q ﬂ{e‘?Hﬂ?eL‘ft%"ér‘.cﬁ%sﬂﬂ. Phe Q&;éﬁd,aéig. ’l%@#g%&%%?g?%&pr esent
invention also relates to a conbination of one or re ¢ ounds of

formul a | togéPHa ong Of Mmaie Compeyings agdiasceRar abere HFONEi Y MageRbPE t o be

co- admi ni st enephHiitcrs kRAbWANA the aRRind desteiBBd A dbtitiatiny Mdtedpsitagd
t herapeutic gnd resul secon

t he d, etc, .therapeytic agept al’'so be one
or nore conp %%C%*’GB‘S;{P(?@BBU%%%HW"'a’?esed?&ﬁarf@ﬁpééﬁ#w\?%%ﬁﬁﬁi ors
known i n t hetherdpeutit algettsi Tiesbd seldetioms| arbedesicribed/in detayibetad] y, the
secondssetc. therapeutic agent will be selected froma different class of

t herapeutic agents. These sel ections are described in detail below 15 As
used her ei n, As hiseddrareing theai@gingicstadminisirationd o'cacadministenedy,'andatinl " i n

combi nati on whdBinatbRMVAfH" RefrgiBne HRiBREEEMPMAMRLS RAeniBAtd oned
"~ above and one or more other therapeutic agents, is intended to mean, and
does refer to and include the following:

20 (a) simultaneous administration of such combination of compound(s) and
therapeutic agent(s) to a patient in need of treatment, when such
components are formulated together into a single dosage form which
releases said components at substantially the same time to said patient;

(b) substantially simultaneous administration of such combination of

25 compound(s) and therapeutic agent(s) to a patient in need of treatment,
when such components are formulated apart from
each other into separate dosage forms which are ingested at substantially
the same time by said patient, whereupon said components are released at
substantially the same time to said patient;

30 (c) sequential administration of
such combination of compound(s) and therapeutic agent(s) to a patient in
need of treatment, when such components are formulated apart from each
other into separate dosage forms which are ingested at consecutive times
by said patient with a significant time interval between each ingestion,

35 whereupon said components are released at substantially different times to
said patient; and



above and one or nore other therapeutic agents, is intended to nean, and
does refer to and include the following: 20 (a) sinultaneous adm nistration
of such owobremsidon of conpound(s) and therapeutic agentPE)/EPO/B®OAt i ent
in need of treatnent, when such corrponﬁgts are formul ated together into a
singl e dosage formwhich releases said'eonponents at substantially the
sane tinme to said patient; (b) substantially sinultaneous adm nistration
of such conbi nation of 25 conpound(s) and therapeutic agent(s) to a patient

d of wh h f d f h
o hor 1o s GErAENBL BB L b Rl BLCHTPORACRANal 1y Che

sane tinme by theragepiid ag@mt(s)wog patpent irs aedd obtrpatmeants winem susheased at

substanti al | t.

adm ni strati )éﬁkﬂ)%n%ﬂ féﬁn&%té@iéjgo H'ﬁ% it %%863%&?%%\6@%& c agent(s)
to a patient relﬁase@eandcﬁonnmmn’cem a Oﬂﬁﬁfﬂ I@Jmn@%‘p@@éﬁlﬂ@mﬂ”@wafﬁml at ed
apart fgrom eggRcypd i cbﬂéé’cuﬁ%@f %h@/d?‘?ﬁ/@ﬂﬁ E)lﬂb?ﬁﬂ@@ét‘éﬂ #ltReispARst ed at

consecutive tines gnl cant time I nterval between

each ingest i @Hd/OSESj'ﬁfﬂ’féF‘EU@Gﬁ by $aid @6%@1‘1ents are rel eased at substantially
different tines to said patient; and WO 02/051814 PCT/ EPO1/ 15070 -15 (d)
oun (s) and

sequenti al %I rst rzritl of suchn(gogpfj natli fg of
t her apeutic ‘P(@P % 8 ep%ﬂrPBﬂ't' HONeal Bt CR @éﬁon% n such
conponent s arcenfhimatidnawvitt |audagéddres blbaymihasisilnl“rgbmorzsosag@ fpxygehash
(oo e MIGSERIG SR G L TROBR IR et S
and/or diff eﬁ@ahochm@ﬁts @tha:ras%tm\mhoncﬁélmxmnasef(5tu@ igompsinds of
fomul a | Ca”_t\ﬁ 155%% b‘ﬁéﬁiz nfles ﬂ'@if%é"tébd)l% %Eﬁldbﬁl&%lﬁ'ﬂﬁ@%tﬁépémﬂbhes' S
inhibitors, i oxygenase | and/ or 5- |ipoXxygenase
activating prb(?!r@ W%?YPMS@'E‘%SG% &1(%6 ré‘ﬁ@&ﬁ? nts of the present
i nvention. 5The®ﬁ;¥@%@$\ésé5ch@t1ﬂgﬁpl@lt@n¢é an 118k marabeineesbayndss t hat
TEL 200 PSRSIE 954l OB LMER S0 D8l Ay B B e
menbr ane- boumjachldomc acid by 5- llpoxygenase The arachidonic acid is converted lnto
5-hydroperoxyeicosatetraenoic acid (5-HPETE), and this pathway
eventually leads to the production of inflammatory leukotrienes;
consequently, blocking the 5-lipoxygenase activating protein or the 5-
20 lipoxygenase enzyme itself provides a desirable target for beneficially
interfering with that pathway. One such 5-lipoxygenase inhibitor is zileuton.
Among the classes of leukotriene synthesis inhibitors which are useful for
forming therapeutic combinations with the compounds of formula | are the
following:
25 (a) redox-active agents which include N-hydroxyureas; N-alkylhydroxamid
acids; selenite; hydroxybenzofurans; hydroxylamines; and catechols; see
Ford- Hutchinson et aL, "5-Lipoxygenase,"” Ann. Rev. Biochem. 63, 383-
417, 1994; Weitzel and Wendel, "Selenoenzymes regulate the activity of
leukocyte 5-lipoxygenase via the peroxide tone," J. Biol. Chem. 268, 6288-
30 92, 1993; Bjornstedt et al. "Selenite incubated with NADPH and
mammalian thioredoxin reductase yields selenide, which inhibits
lipoxygenase and changes the electron spin resonance spectrum of the
active site iron," Biochemistry 35, 8511-6, 1996; and Stewart et al.,
"Structure-activity relationships of N-hydroxyurea 5-lipoxygenase
35 inhibitors," J. Med. Chem. 40, 1955-68, 1997;



15 arachi donat e- bi ndi ng protein which stimnmulates the conversion of cellular
arachi doni c acid by 5-1ipoxygenase. The arachidonic acid is converted into
5- hydr opavoxryeiigasat et raenoi ¢ acid (5-HPETE), and this parowapol/somnt ual |y
| eads to the production of inflammuatory, | eukotrienes; consequently,

bl ocki ng the 5-1i poxygenase activating protein or the 5 20 |i poxygenase
enzyne itself provides a desirable target for beneficially interfering

wi th that pathway. One such 5-1ipoxygenase inhibitor is ziIeuton. Anong

t he cl asses qf, | k triene hesi s 1 nhi bitaors whic re useful for

form ng. & her GbelV et aEPRE e PSR TEBenHLT SHOBURIRP are (e
foll owi ng: 2beéafourditaxinhitit leekaigene symihiests innvitrajdeeNtdrgsrosyair,eas;

N-al kyl hydr Ox@ﬁ’écgs O?Q'%ﬁ?rosf4%?}l lﬁpbgﬁfér&égp%r\g)%&gééﬁ'asse Q&Wtﬁ%am nes,

cat echol s; seée
Bi ochem 63, caligar leukotrienesynthesis:' BIC@hémeaCOSéﬁeﬁﬁ%ﬂﬂyﬁﬁg&r@@ill ate

the acgivity of | eukocyte 5-1ipoxygenase via the peroxide tone," J. BIO|
Chem 268, 6 30 92, 1993:; Bjarnstedt et al el eni.te i ncubat ed
NADPH and m%@f'“t"ﬁl“&'?'@@?f)?lq @Wﬂﬁgﬁs%tﬁsﬁg QLihigRYERNOI &@@q h| b| ts

i Foxygen?semﬁo@agmmamg s@uemré@g/m Mayesn B3 ed - r@plextummmt@rt% dflhe
aCIVGSI e r,on | OC a r e al .,

Ta et or o aBPOxygSha SRE R i RepiRRoR b al DR ra ML eI B oL e
inhibitors, " "Supsmmedazpymdylmxhowmapﬁﬂhaleeegas\@t@ﬁ/amﬂmny BCHiVeERO1/ 15070
-16 (b)gal kyloﬁ&h{%%gﬁgg%ﬁﬁwg - Hﬁ%%@%l&@glﬁglnﬁ fei, aft aﬁlﬁa%ﬂHQﬁcg‘ave

been found ., béﬂtheSI ee Larsson et al
"Effects of @feHI3S&! 8,"4). bed. rQl't% 97 poxygenase activity and
cellular |eukotriene synthesis,” Biochem Pharmacol. 55, 863-71, 1998; and

5 (c) conpetitiv |nh|b|t rs of 5-1ipaxygenase,, ha th|o r anoi ndol e
o) mathee EheibsehyaippBataragaionel TR Sresteinbibds oy aREasE ohi bit or s
of 5-1i poxyga@aamo theadisaonvéryof cmiceigrusefulalelsctiveiTlipox@gdnéearel et al .

| poxydenace T 05?359?5%@??%{"@2{%8%% Safpule uyfgne )y 2etive s 10

phar macoki nefbbstt-8576, rgoesanted'below:Med. Chem 40, 2866-75, 1997.

s
NH Zileuton ;
20 = N\‘( 2 ’
o)
F
25
/ S
= CI)H
N \‘( Abbott-85761
30 - ©

Another N-hydroxyurea compound is fenleuton (Abbott-76745):

35



The observation that arachi donoyl hydroxyamate inhibits 5-1ipoxygenase has
|l ed to the discovery of clinically useful selective 5-1ipoxygenase 15

i nhi bi t ome0osuet1sas t he N-hydroxyurea derivatives zil eut onP@ngPo1/15070
Abbott-85761, represented below. S OH 20_N(NH2 Zileuton ; O F 25 S OH N
NH2 Abbott-85761 30 O Anot her I\I—hydroxgﬁrea conpound is fenleuton
(Abbott-76745): 35 WD 02/051814 PCT/ EPO1/ 15070 -17- F OH O N NH2

Fenl euton. 5 O Another N hydroxyurea conpound is Abbott-79175 F 10 QI 11
1 OHO O _ NAH2 Ahbott-79175% O 15 Abbott-79175 has a | onger duration of
action than zileg et al,, J. Pharm Exp. Therapeut 272 724,

1995. Abbott - 85 S deId to the ang by aerosol adm nistration of a
honbgeneous, ph st ahl e~ ang nearly nonodi spersed fornul ation; 20

i

Gupta et al., "Pul rmnar9 del i very t hens- LNbgxygenase i ilgnlgutopr, Abbot t -
85761, in beagle dogs,"” International “Jourpal of Pharmaceutics 147, 207-

218, 1%97. Fenl euton, Abbott-79175, Ab
above-descri bed

pot t 85761 or any of the

Another N-hydroxyurea compound is Abbott-79175

F
10 \©\ ’ l OH
o) 0 % I Abbott-79175.

N NH,
Y

15 Abbott-79175 has a longer duration of action than zileuton;
Brooks et al,, J. Pharm. Exp. Therapeut 272 724, 1995.

Abbott-85761 is delivered to the lung by aerosol administration of a
homogeneous, physically stable and nearly monodispersed formulation;

20 Gupta et al., "Pulmonary delivery of the 5-lipoxygenase inhibitor, Abbott-
85761, in beagle dogs," International Journal of Pharmaceutics 147, 207-
218, 1997.

Fenleuton, Abbott-79175, Abbott-85761 or any of the above-described

25 derivatives thereof or of tepoxalin, are combined with the preferred
compounds described above to form embodiments of the present
invention.

Since the elucidation of the 5-LO biosynthetic pathway, there has been an
30 ongoing debate as to whether it is more advantageous to inhibit the 5-
lipoxygenase enzyme or to antagonize peptido- or non-peptido leukotriene
receptors. Inhibitors of 5-lipoxygenase are deemed to be superior to LT-
receptor antagonists, since 5-lipoxygenase inhibitors block the action of the
full spectrum of 5-LO products, whereas LT-antagonists produce narrower
35 effects. Nevertheless, embodiments of the present invention include
combinations of the preferred compounds with LT-antagonists as well as 5-



25 derivatives thereof or of tepoxalin, are conmbined with the preferred
conpounds descri bed above to form enbodi nents of the present invention.
Si nce t havebueilgati on of the 5-LO biosynthetic pat hway, tpkeTerPhizisotveen an
30 ongoi ng debate as to whether it is npre advantageous to inhibit the 5-
| i poxygenase enzyme or to antagonize mﬂﬁrdo- or non-peptido |eukotriene
receptors. Inhibitors of 5-lipoxygenase are deened to be superior to LT-
recept or antagonists since 5-1i poxygenase inhibitors bl ock the action of

the full sp m,of 5-L oni st roduce
narrower 35 tbétorﬁd@?égsﬁagﬁgg’ F%ﬁaﬁﬁb e Eb eﬁﬁég MBnvent i on
i ncl ude conbh@mioabBﬂu@&rédﬁﬁxapdéﬁeefmdtt@cmeszSf Mmyhlrchxwmwmji sts as

bol ow, 1 nhi bIYGRRapl aoblsHissdted 80k aieflsotsen oo BT W G 1o

from the cl apraferreél campatinds o faras fuiiher emykirdimantscofdbe gweskri dnverdidnabove
are al go “Seﬂp é%}a?ﬁ’ﬂ@'o‘?@hb!?% d"ﬂférjén’é Bl%s ﬁi‘eeNrSfli Hﬁf&?ésﬁl}gtﬁ @gﬁ%@n further

enbodi nent s resent 1 nventio An exanpl e ferent
class is theaﬂﬂyksylfgﬁﬁ@ﬂdqslﬂfé@owlﬁg(fﬁ'ﬁ@ﬂé 2- al kyl sul fonani des of fol | owi ng
formula RX S NHSO2R 10 where Xis O or S; R is nethyl, iso-propyl,

n-butyl, n-octyl, or phenyl; and R isgn- penh%cl ohexyl phenyl ,

t et rahydro- 1- napht hyl , 1- or 2-h nono- or di-substituted
by d, F, Br, CH3, OCH3, SCH3, SWB or iso-propyl. A preferred
corrpourpéi is 15 FH i 4NSOCH3 20 A further description of these conpounds
may be found in Beers et al., "N (5-substituted)

t hi ophene- 2- ase,

Bi oorgani c & dé I Ci ngegﬁﬁe% ﬁéﬂﬁffﬁ@bwigEhﬁfla'b%tyggrgh%ﬁﬁvgﬁ i stinct

cl ass of 5-I 5wg@mb@yclﬁhewltm@yl Setrabydrer 1-naehthyb-ldior2epaphthyl, or
phenyl mono- or di-substituted by Ci, F, Br, CH;, OCHj3 , SCH3;, SO,CHg,

CF3, or iso-propyl. A preferred compound is

F H
\@ N—S80;—CH,
S
Q
07N

A further description of these compounds may be found in Beers et al., "N-
(5-substituted) thiophene-2-alkylsulfonamides as potent inhibitors of 5-
lipoxygenase," Bioorganic & Medicinal Chemistry 5(4), 779-786, 1997.

15

20

25
Another distinct class of 5-lipoxygenase inhibitors is that of the 2,6-di-tert-

butylphenol hydrazones described in Cuadro et al., "Synthesis and
biological evaluation of 2,6-di-tert.-butylphenol hydrazones as 5-
lipoxygenase inhibitors," Bioorganic & Medicinal Chemistry 6, 173-180,

50 1998. Compounds of this type are represented by

35



but yl phenol hydrazones described in Cuadro et al., "Synthesis and

bi ol ogi cal evaluation of 2,6-di-tert.-butyl phenol hydrazones as 5-

| i poxygeme@e2/031Bi4bi t ors, " Bi oorgani ¢ & Medi ci nal Chem st rpCHEPW/B367080, 30

1998. Compounds of this type are represinted by 35 WD 02/051814

PCT/ EPO1/ 15070 -19 N Het. HOH 5 wher&9®*Het" is benzoxazol - 2-yl ;

benzot hi azol - 2-yl; pyridin-2-yl; pyrazin-2-yl; 10 pyrimdin-2-yl;

4- phenyl pyrim di n-2-yl; 4, 6-di phenyl pyri m din-2-yl; 4-nethyl -

pyrimdin-2-yl; 4,6-dinmethylpyrimdin- . 4-butyl pyrimdin-2-yl; 4,6

di butyl pyrimdin-2-yl; and A yl pyrimdin-2-yl. The

N- (5-substituted)-thi ophen ides or the 2,6-di-tert 15

but yl phenol hydrazones or any of the abbve- descri bed derivatives t her eof

are conbined with the prefe 2d cp 4%nds menti oned above to form

enbodi nents of the pré¢Ren @ i further distinct class of

5-1i poxygenase inhibitors i pat of met hoxyt etra- 20 hydropyrans to which

Zeneca ZD- 2138 bel ongs 25 OO0 -0 ON X)- ZD-2138. 1 30 ZD-2138 is

hi ghly sel ective and higr active orally in a nunber of species and has

been evaluated in the treatwent of asthma and rheumatoid arthritis by oral

adm ninstration. Further details concerning ZD- 2138 and derivatives

thereof are disclosed in Ctawley et al., J. Med. Chem, 35, 2600, 1992;

and Crawl ey athest "Het! is hedzoxzwei2- -Bebere@thiazolesyl; Pyrin-23);a5iaa-2-yl;

PCT/ EPQ1/ 150 0 | lfors is
b/ 159 BriniiciR 2P0 kDR erf N rinigh-2! jfsin AprenlyIHPRaROaSe 4-RRtHY)

that to whic I’ongs
pyrimidin-2-yl; 4,6- d|methylpyr|m|dm-2-y| 4 buty|pyr|m|dm-2-y|, 4.6-

dibutylpyrimidin-2-yl; and 4-methyl-6- phenylpyrimidin-2-yl.

The N-(5-substituted)-thiophene-2-alkylsulfonamides or the 2,6-di-tert-

15 butylphenol hydrazones or any of the above-described derivatives thereof,
are combined with the preferrred compounds mentioned above to form
embodiments of the present invention.

A further distinct class of 5-lipoxygenase inhibitors is that of methoxytetra-
20 hydropyrans to which Zeneca ZD-2138 belongs

F
~ @]
0 T -~

ZD-2138 is highly selective and highly active orally in a number of species
and has been evaluated in the treatment of asthma and rheumatoid
arthritis by oral admininstration. Further details concerning ZD-2138 and
derivatives thereof are disclosed in Crawley et al., J. Med. Chem., 35,
2600, 1992; and Crawley et al., J. Med. Chem. 36, 295, 1993.

ZD-2138.

30

35



OH 5HN-Ir NHS FO \ O OF 10 Two further distinct and rel ated

cl asses of 5-lipoxygenase inhibitors conprise a series of

pyri di nylw@uobetistaut ed 2- cyanonapht hal ene conpounds and aPEREP@&S$150T0

2- cyanoqui nol i ne compounds di scover ed b{ Merck 15 Frosst. These two cl asses
of 5-1ipoxygenase inhibitors are exenpt ®red by L-739,010 and L-746, 530,
respectively: OHI N N (r) 20 L-739,010 O 25 F OHI \ N O\ 0O/ O
L- 746,530 30 O 35 WD 02/051814 PCT/EPO1/ 15070 -21 Details concerning

L-739, 010 ang L- 746 30 a e di.scl osed in Dube.et al " QUi ines as
potent 5-1ip chﬁﬁasﬁpsﬁgfpoqu‘?m%q @?'E)ﬁ@r%lsotpébpc‘%mﬂ%&i le of

L- 746, 530, " &anmmBe&Hﬁhdccmannm&BﬁZSOGm 8elohgs5- 1260, 1998; and in WO
95/ 03309 (Friesen et al.). 5 The class of nethoxytetrahydropyrans includi ng
Zeneca ZD-2138; or the 1ead conmpound 0'3‘5-210661 and the class to which it
bel ongs; or the series

5
F
F
10
Two further distinct and related classes of 5-lipoxygenase inhibitors
comprise a series of pyridinyl-substituted 2-cyanonaphthalene compounds
and a series of 2-cyanoquinoline compounds discovered by Merck
15 Frosst. These two classes of 5-lipoxygenase inhibitors are exemplified by

L-739,010 and L-746,530, respectively:

OH] o _N
Py
20 5 L-739,010
AN
\ O

25

N

F
OH
N, FZ
o) o N
o P L-746,530
30

\ AN

o

35



of pyridinyl-substituted 2-cyanonapht hal ene conpounds to which L 739,010
bel ongs, or the series of 2-cyanoquinoline conpounds to which L 10 746, 530
bel ongs; voo oamisaf t he above-descri bed derivatives of anyPOT/EPie15070
above-nentioned cl asses, are conbined with the preferred conpounds

menti oned above to form enbodi nents of - £he present invention. In addition
to the 5-1ipoxygenase enzyne, the other endogenous agent 15 which plays a
significant role in the biosynthesis of the | eukotrienes is the 5-

| i poxygenase t.i vatln t LAP role| an,in in
coﬁtrggt to ll:%i 9?593— 1135'9&5 d)Lr Sggéégr%@éj' 9% in lﬂ@@ i ’I ess
fan:] agp?i tSL S GQutrimianés bsmgm@&pm}@ehasainmlgtmsthhesaseanelrb:»blogm:d: to |
i nhi bi e $ al so use
20 1 1 conbi ndldTis R RIS, Bladeehf K BisAtaCn Nt R AR TR 0 2o,
enmbodi ment s 6998h@1qbrre‘é\@t95/OﬁBé}9tGF@ﬁsem@ bunds which bind to the

5-1ipoxygenase activating protein and 25 thereby block utilization of the
endogenous pool of archidonic acid which is present have ?een S nthe5|zed

fromindol e dig @RETel Methytaitahydepyrarnsinclusing Fanesd kbba1ed: Athe | pid.
Rouzer et al 4ead%rﬁ§§un@3®2¢0@6ﬁadd wcleéseovthi@béloe@g bf m@yﬁri@em S

hi bi t bl t
EEREE s vt it A b r
and CGor enne &B89d110, belpidy,-At-thaisedks of 2-qybnothbkuxq):phmwh)istowmrdpent yl

o fect d0on adBAROBey: o A1) 6o dbBYEHESLARE BURVARRS LA MG 1o,
268, 868-72, abgga-m@ﬂlqmedagassema&]cmblrw@e\wtmﬂzﬁ preiersad gompoupds sodl um

i s represent %’ent#&%@%b‘&@e%/fgﬁﬂ%%o%ﬁ?ﬁéﬁ?%&ﬁé%?@sent%?véﬂt@nw-591 5):)-N

COONa C 10 The above-nentioned indole and quinoline classes of conpounds
and the

In addition to the 5-lipoxygenase enzyme, the other endogenous agent
15 which plays a significant role in the biosynthesis of the leukotrienes is the

5- lipoxygenase activating protein (FLAP). This role is an indirect one, in

contrast to the direct role of the 5-lipoxygenase enzyme. Nevertheless,

antagonists of the 5-lipoxygenase activating protein are employed

to inhibit the cellular synthesis of leukotrienes, and as such are also used
20 in

combination with the preferred compounds mentioned above to form

embodiments of the present invention.

Compounds which bind to the 5-lipoxygenase activating protein and

25 thereby block utilization of the endogenous pool of archidonic acid which is
present have been synthesized from indole and quinoline structures; see
Ford-Hutchinson et al., Ibid.; Rouzer et al. "WK-886, a potent and specific
leukotriene biosynthesis inhibitor blocks and reverses the membrane
association of 5-lipoxygenase in ionophore-challenged leukocytes,” J. Biol.

30 Chem. 265, 1436- 42, 1990; and Gorenne et al., "{(R)-2-quinolin-2-yl-
methoxy)phenyl)-2-cyclopentyl acetic acid} (BAY x1005), a potent
leukotriene synthesis inhibitor: effects on anti-IgE challenge in human
airways," J. Pharmacol. Exp. Ther. 268, 868-72, 1994.

35 MK-591, which has been designated quiflipon sodium, is represented
below



speci fic conpounds MK-591, |VIK-886, and BAY x 1005 to which they bel ong,
or any of the above-described derivatives of any of the above- nentioned
cl asses, v e2/cu8td ned with the preferred conpounds 15 nenpPCDERdG/@EbmvVe to
form enbodi ments of the present inventign. One or nore of the conpounds of
formul a can al so be used in combi nati or?2with receptor antagonists for

| eukotrienes LTB4 , LTC4, LTD4, and LTE4. The nost significant of these

| eukotrienes in ternms of nmediating 20 inflamuatory response, are LTB4 and
LTD4. C asses of antagonists for the r cept ors of these |eukotrienes are

4- Brono- 2, 7-di en®e ' -ones, including L-651,392, are 25
pot ent receptor at are described in US 4,939, 145
(Gui ndon et al. ) Br N ®&8g91-651,392. S 00
3S- 25019c is described in 35
US 5, 451, 700 (Morrissey and Suh) p0 (Morrissey); and US WO

02/ 051814 PCT/ EPO1/ 15070 -23 5, 639, 76 \ssey and Suh). These receptor
antagoni sts for LTB4 are typified b - 25019O0Nwi ch is represented
below ONH 5 NH2 O CGS-25019c >~ tazol ast, a menber of a class of
benzoxaol am nes that are receptor \ goni sts for LTB4, is described in EP
535 521 (Anderskewitz et A): 15 O olast. N Onto

Cl
10
The above-mentioned indole and quinoline classes of compounds and the
specific compounds MK-591, IVIK-886, and BAY x 1005 to which they
belong, or any of the above-described derivatives of any of the above-
mentioned classes, are combined with the preferred compounds
15 mentioned above to form embodiments of the present invention.

One or more of the compounds of formula can also be used in combination
with receptor antagonists for leukotrienes LTB4 , LTC4, LTDy4, and LTE4.
The most significant of these leukotrienes in terms of mediating

20 inflammatory
response, are LTB4 and LTD,. Classes of antagonists for the receptors of
these leukotrienes are described in the paragraphs which follow.

4-Bromo-2,7-diemethoxy-3H-phenothiazin-3-ones, including L-651,392, are
25 potent receptor antagonists for LTB4 that are described in US 4,939,145
(Guindon et al.) and US 4,845,083 (Lau et al.)

Br
N o)
30 I L-651,392.
7
_0

A class of amidino compounds that includes CGS-25019c is described in

% US 5,451,700 (Morrissey and Suh); US 5,488,160 (Morrissey); and US



i":"X NTN 20 The sanme group of workers has al so discovered a class of
benzenecar b- oxi m dam des which are receptor antagonists for LTB4,
descri beavo m2/W¥m8 7/ 21670 (Anderskewitz et al.); and WO 98PATER®/15070
(Anderskewitz et 25 1.); and which are_typified by BIIL 284/260: HO/ O O
IOY NH 30 NH2 BIIL 284/260 35 Zafirl ukast is a receptor antagonist for
LTC4, LTD4, and LTE4 which is sold comercially under the nanme
Accol ate(r). It belongs to a class of WO 02/051814 PCT/ EPO1/ 15070 -24
het erocyclic ] rivatives riped in US 4 859, 69 Bernpnstein et
oyt NS 5. SEnhEet (i ey S Bid ey revasre HadeRar BRRL s and
Sherwood) ; US/difietBBy 9633-28819¢ 58RBichi2 rdBesastedibelew: al . ); and US 5, 612, 367
(Tinko et al.): 50 OOHO N ,N10 N 01 Zzafirlukast Ablukast is a
receptor antagonist for LTD4 that is designated Ro 23- ﬂlﬁ 3544/001: 0 HO
Ol OCH 20 O H Abfjukast

5 O

~ NH,

O/\/\/\O

CGS-25019c
10

Ontazolast, a member of a class of benzoxaolamines that are receptor
antagonists for LTBy, is described in EP 535 521 (Anderskewitz et A):

15
Ontozolast.
20
The same group of workers has also discovered a class of benzenecarb-
oximidamides which are receptor antagonists for LTB4, described
in WO 97/21670 (Anderskewitz et al.); and WO 98/11119 (Anderskewitz et
25 .); and which are typified by BIIL 284/260:
HO O\/©\/O
O v
30
NH,
BIIL 284/260
35 Zafirlukast is a receptor antagonist for LTC4, LTD4, and LTE4 which is sold

commercially under the name Accolate®. It belongs to a class of



25 Montel ukast is a receptor antagonist for LTD4 which is sold comrercially
under the name Singulair(r) and is described in US 5,565,473: S COONa 30
Cl N HO wonyelsisast 35 Ot her receptor antagonists for LTEET/ERCl/ 1508

pranl ukast, verlukast (M- 679), RGlZg@?, Ro- 245913, iral ukast (CGP
45715A), and BAY x 7195. WD 02/ 051814 FTEPO1/ 15070 -25 The

above- nenti oned phenot hi azi n- 3-one cl ass of conpounds, including L-

651, 392; the class of am dino corrpounds t hat includes CGS- 250190 t he

cl ass of bengzo aola nes. des.

benzenecar bof?f" rasYH" ﬁﬁn'gﬁd@ﬁ'v?é %qqn‘g 59%3%986%%&? Egle)ro
cyclic am deU$febdjdi8097edHdloltdrudnd ¢ dbafrds); lld&51294ﬁﬁﬁj¢5rhmarda(and)nt el ukast
and the clas n fiyd he above-
descri bed de?ﬁ@%%%@owy%é%% %3%8?\?@32&@%%&8& ’ségg Uéare conbi ned
with the conﬁcﬁﬂﬁd%GB{Tiﬂ'dﬁprﬁjlaé 1to form enbodi nents of the 10 present

i nvent gon. One or nore of the conpounds of fornula |I can al so be used
together with other therapeuticpagents as well as non-therapeutic agents
to form conbinations tt@t are f/urther enbodi nents of the present invention
and 15 that are usef A\ t hg cat ment of aisig p€ang nunber of

di fferent diseases, Q\s @ 2 es herein. Said
enbodi ments conpri se @ p : undS together with one or
nore of the foll owhg \@0 (a) PDE 1Y inj} ors; (b) 5-Lipoxygenase (5-LO
i nhi bi y@rs; or 5- @ genase activatiing protein (FLAP) antagonists; (c)
Dual inhibitors o i poxygenase (5- ILO) and antagonists of platelet
activating factor (PAF); 25 (d) Leukotriene antagonists (LTRAs) including
ant agoni sts of LTB4, LTC4, LTD4, an?i LTE4; (e) Antihistamnic HL receptor
ant agoni sts including cetirizine, ZGHY kéaﬁ ne,

Ablukast is a receptor antagonist for LTD,4 that is designated Ro 23-

" 3544/001;
0]
0 0] O H
~TNTN OH
20
@) OH O
Ablukast
25 Montelukast is a receptor antagonist for LTD,4 which is sold commercially
under the name Singulair® and is described in US 5,565,473:
/X\ COONa
30
Cl
Montekulast
35

Other receptor antagonists for LTD, include pranlukast, verlukast (MK~
679), RG-12525, R0-245913, iralukast (CGP 45715A), and BAY x 7195.



desl or at adi ne, fexofenadi ne, astem zole, azelastine, and chl orpheniran ne;
(f) Gastroprotective H2 receptor antagonists; 30 (g) a,- and

a2- adr enox@pr/ayisugoni st vasoconstrictor synpathom netic BROPEP&I/15070

adm nistered orally or topically for defgggestant use, including

propyl hexedri ne, phenyl ephrine, phenyl pfopanol am ne, pseudoephedri ne,
naphazol i ne hydrochl ori de, oxynetazoline hydrochl oride, tetrahydrozoline
hydr ochl ori de, xyl ometazoline hydrochloride, and 35 ethyl norepi nephrine
hydrochl ori de; WO 02/051814 PCT/EP01/15070 -26 (h) a,- and a2-adrenoceptor
agoni sts in conbination with inhibitors of 5- |ipoxygenase (5-LO); (i)

Anti chol i ner ghe agwatrsentienediphgnothiaain-soneralasoai @mnp@um;ds,@pﬁlwf\gbr om de;

oxi tropi um bLOBBQI%QQP{Hc,ﬁBIéEQ'oF midRg cb Fgﬁ)‘%@?'tlﬁ@t ineludbs dS85-258099¢;

P4- adrenocept or agoni sts 1 ncl u | Ng nre a r enol | Sopr ot erenol
i soprenal i net %P‘Eﬁ@ 8F BENZR@AQMRMEIRS WhIER i sopntaz%% r@8SS ®ler but al i ne,

orci pr ﬁnfi: i n@en@erﬁédatrsmfmmsde@tmcnmypme@w BD1284(260; The ppteyd | ne and
am nophyl |'i ne;

t
VARGHTTAR R RN A I M W N S
i nhibitors i andmhle cpassesof comipounds tb whiahi thepbietndyi®alaby;of tiod abaeeH i n- | i ke

growth fact OH dndé \g:w% orinarﬁytdf‘fﬁe abc}&e %tigp‘éh%'ege ard ) Inhaled

gl ucocorti coid emc I ncl'uding_ predni sone,
pr edni sol one combmdswlth dlae comp@mada@r mimtu’@bt%fmrmeemb%m%pﬁﬁ@

di propisgnat e o e sR/AINEEN. f| Uti casone propionate, and nonetasone furoate;
20 (r) Trypt gse Inhibitors; (s) Platelet activating factor (PAF)

ant agoni sts; (t) Mnocl onal antibodi es active agai nst endogenous

i nf | ammat or y Or@éi finoes of tHe) cdribo®dE of formula | can also be used together with
other therapeutic agents as well as non-therapeutic agents to form
combinations that are further embodiments of the present invention and

15 that are useful in the
treatment of a significant number of different diseases, disorders, and
conditions described herein. Said embodiments comprise one or more
preferred compounds together with one or more of the following:

20 (a) PDE IV inhibitors;

(b) 5-Lipoxygenase (5-LO) inhibitors; or 5-lipoxygenase activating protein
(FLAP) antagonists;

(c) Dual inhibitors of 5-lipoxygenase (5-LO) and antagonists
of platelet activating factor (PAF);

25 (d) Leukotriene antagonists (LTRAs) including antagonists of LTBy, LTCa,
LTDy, and LTEy;

(e) Antihistaminic H4 receptor antagonists including cetirizine, loratadine,
desloratadine, fexofenadine, astemizole, azelastine, and chlorpheniramine;
(f)  Gastroprotective H, receptor antagonists;

30 (9) a4~ and ap-adrenoceptor agonist vasoconstrictor sympathomimetic
agents administered orally or topically for decongestant use, including
propylhexedrine, phenylephrine, phenylpropanolamine, pseudoephedrine,
naphazoline hydrochloride, oxymetazoline hydrochloride,

tetrahydrozoline hydrochloride, xylometazoline hydrochloride, and
35 ethylnorepinephrine hydrochloride;



25 (v) Anti-tunor necrosis factor (TNFa) agents including Etanercept,

I nfliximb, and D2E7; (w) DMARDs including Leflunom de; (x) TCR pepti des;
(y) I ntemeokisisoionverting enzyne (1 CE) inhibitors; 30 (ROT/ERMADIN070
inhibitors; . (aa) Adhesion nolecule inhibitors including VLA-4

ant agoni sts; (bb) Cathepsins; (cc) MAPZ& nase i nhi bitors; (dd) d ucose-6
phosphat e dehydrogenase inhibitors; 35 (ee) Kinin-Bl- and B2-receptor

ant agoni sts; WO 02/051814 PCT/ EP01/15070 -27 (2) Gold in the formof an

aurothio gro toget her wiith varjous h [ oups.:

I rrrrunosupgr Y v@‘?a ch-adger@)ceptcy@]g&g ?i"ﬂ%omhﬁ‘ﬁ’fﬁ 'Hgfb%]@%ﬂc’f 5

et got re_xaLgahpéxy(gelm)asé\rq&L(Df):Jt agents, e.g., colchi CI ne; (ii) Xanthine

oxi dase i nhi pit or, r. e.g.,

pr obeneci d, B I fﬁﬁ{)y& E‘ n%g ag%ﬁ{é 'bgﬁ br}g(oi’ﬁlé%troh&br%oqir%ﬂ ci\e”?c?)ﬁfe?%oﬁfrgstl c agents,
especi al |y abmnﬁdeopkltroamn@br@mtdleualragzemeevarrdzw erzgpineal oi ds such as

vi nbl agti ne QP F!,-%rﬂﬁatdr ﬁ’oc téﬁa ?éff'?ﬂ&l@?l'ﬁ@qﬁet%%%téff@rﬂﬁgues (mm)

I nhibitors o rix neta o ea he stronely5|ns t he
col | agenases iSoprRfefgnol gé@%ﬁeﬂﬁﬁ%sﬁ @t@r%ewlb @%gﬁ%@&?ﬁ@b especial Iy

col | agenase-1 (Waniéterdrqatﬁg@m@swap(éw&ﬂﬁns)butm@rélag@mé@— 3andMWP-13), 15
stronel ysi n- 1}#)!\%P stronelysin-2 (MW-10), and stronelysin-3 (Mw- 11);
PIFPRSTRr owt

(nn) Transfo h factor (TGFR); (o00) Platel et-derived growh
fact or (PDGFk) (Ebysoﬂn}bmmdamarrgmmwmrfeact or, e.g., basic fibroblast growth

12?;(\:/{ CC):rSI1—‘(§ bFGIR; i%dﬁﬂﬁ%ro%@ﬁl%éigyt e macr ophage colony stinulating factor
uscarinic receptor (Ml, M2, and M3) antagonists;

(n) COX-1 inhibitors (NSAIDs); COX-2 selective inhibitors including
rofecoxib; and nitric oxide NSAIDs;
(o) Insulin-like growth factor type | (IGF-1) mimetics;

15 (p) Ciclesonide;
(q) Inhaled glucocorticoids with reduced systemic side effects, including
prednisone, prednisolone, flunisolide, triamcinolone acetonide,
beclomethasone dipropionate, budesonide, fluticasone propionate, and
mometasone furoate;

20 (r) Tryptase inhibitors;
(s) Platelet activating factor (PAF) antagonists;
(t) Monoclonal antibodies active against endogenous inflammatory
entities;
(u) IPL576;

25 (v) Anti-tumor necrosis factor (TNFa) agents including Etanercept,
Infliximab, and D2E?7;
(w) DMARD:s including Leflunomide;
(X) TCR peptides;
(y) Interleukin converting enzyme (ICE) inhibitors;

30 (z) IMPDH inhibitors; -
(aa) Adhesion molecule inhibitors including VLA-4 antagonists;
(bb) Cathepsins;
(cc) MAP kinase inhibitors;
(dd) Glucose-6 phosphate dehydrogenase inhibitors;

35 (ee) Kinin-B4- and By-receptor antagonists;



(ss) Tachykinin NK1 and NK3 receptor antagonists selected fromthe group
consi sting of NKP-608C, SB-233412 (talnetant); and D-4418; (tt) El astase

i nhi bi t ome0 8Bba8t4ed from the group consisting of UT-77 anBCT/RB0iZ3e®892; and
(uu) Adenosi ne A2a receptor agonists. The invention was based on the object
of discovering new uses of conpounds h%@rng val uabl e properti es,

especially those which may be 30 used to prepare nedi canents. It has been
found that the conpounds of formula I and their salts conbine very

val uabl e phar perties ood tolerahilit for t
treatment of ( ﬁ &é’?‘glrh'ﬁ eofFF)’ afgéé‘ a‘§9 R)@Q@ﬁl? Iﬂﬁ% hh”'§8 The
conpounds of gidupsiornmula | can be enpl oyed as nedi canent actlve

el oyed as 'é?aeﬂﬁ@‘alrI??Qeﬁ‘%&?“Ph%@&@%aé et e PRt B een act i ve

i ngredi ents. nfeth@’m@ﬁaie;ngl Y, the invention relates to the conpounds of the
formul & | an t aration .of compounds of the formla
g élnglqgﬁ%gégt Eﬁcgﬁﬁ%

| ‘according t ’s and sof vates thereof, in particul ar
physi ol ogi cal('l)y ¥Xanthine OK@@S%W'?“@’MGQOIaﬂé’lpéﬂnt)her eof, characterised in

that a conpogpd Ofricb8&rid Bgémsiulg, probBhedid, éulflnwrazéﬁe Nl H in which RL

and R2 are as defined above, 'Is reacted with a corrpound of the formula |11
20 L )r9o-Q B°RgPromarone;
(kk) Antineoplastic agents, especially antimitotic drugs including the vinca

10 alkaloids such as vinblastine and vincristine;
(I Growth hormone secretagogues;
(mm) Inhibitors of matrix metalloproteases (MMPs), i.e., the stromelysins,
the collagenases, and the gelatinases, as well as aggrecanase; especially
collagenase-1 (MMP-1), collagenase-2 (MMP-8), collagenase-3 (MMP-13),
15 stromelysin-1 (MMP-3), stromelysin-2 (MMP-10), and stromelysin-3 (MMP-
11);
(nn) Transforming growth factor (TGFB);
(oo) Platelet-derived growth factor (PDGF);
(pp) Fibroblast growth factor, e.g., basic fibroblast growth factor (bFGF);
20 (9q) Granulocyte macrophage colony stimulating factor (GM-CSF);
(rr) Capsaicin;
(ss) Tachykinin NK; and NKj3 receptor antagonists selected from the group
consisting of NKP-608C; SB-233412 (talnetant); and D-4418;
(t) Elastase inhibitors selected from the group consisting of UT-77 and
25 ZD-0892; and
(uu) Adenosine A2a receptor agonists.

The invention was based on the object of discovering new uses of
compounds having valuable properties, especially those which may be
30 used to prepare medicaments.

It has been found that the compounds of formula | and their salts combine
very valuable pharmacological properties with good tolerability for the
treatment of myocardial diseases.

35



25 in which X, R3 and Q are as defined above, and L is d, Br, OHor a

reactive esterified OH group, 30 or in that a conpound of the fornmula IV
35 WO 02M0888048RCT/ EPO1/ 15070 -29 R Njiiui IV N H5 RRCDEPowmiSot ch R
and R2 are as defined above, is reacted with a conpound of the fornula V
10 L-Q R3 Vin which Qand R3 are as def®ned in aim1, and 15 L is O,
Br, OHor a reactive esterified OH group, and/or in that a basic conmpound
of the formula | is converted into one of its salts by treatnment with an

acid. 20 The_term "so unds of he for.mul a .S taken to
ohn adduc: THRCOROGUNAROT d farhiiTad Pak Becptyed AR anSyiEudrtiactie | fe
formula | wrgeadieatsndwinmgn tind vbtErinanpmetlicing t Tt carefurtirecmorsbkeyv at es are,

bel o, Lhe oo e [ e e R R Ly SR

under the foinguedients. 11, 111, IV and V, unless expressly stated ot her-
w se. A" and A2 toget her may be cycl oal kyl or cycl oal kyl ene in cases wher e
A 30 and A2 are directly linked to a C or a NAtomin a

or CONA' A2- @pegwlngmetheﬂ@\fe@tlomelafps mth@%ﬁramwdss@‘.taeéQW§ lmsikted tézA

and A2 are r arpﬂoaeéﬁ)lewh@brédaeaﬂcﬁﬁuﬂ ddrigoddd ethY¥orm@a | according to

gxgl %ilzkgpghgﬁré)licpg %nd sa gand SO vatgs ‘rheremp in parti%up_'ph%moﬁﬁoglc&algl ?eefé ably only
ted salts and solvates thereof, characterised in that a compound of the

10 formula |l

Il
R2 \
15 N—N,

in which
R' and R? are as defined above,
is reacted with a compound of the formula il

20
L Hi
O—-Q\
O X R

25 in which

X, R® and Q are as defined above,

and

L is Cl, Br, OH or a reactive esterified OH group,
30

or

in that a compound of the formula IV

35



be replaced by -S-, -0-, -NH, -NA -, -NCOAl- or -NCOOA -. 35 WD 02/051814
PCT/ EPO1/ 15070 -30 A" and A2, independently of one another, are preferably
al kyl, fwohpeimre preferably alkyl which is substitutedPOYEPOIOITID tO 5
fluorine and/or chlorine atons, furtheégnre pref erably together
alternatively cycloalkyl. 5 In the abové?fornul ae, alkyl is preferably
unbranched and has 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbon atons, 1, 2, 3,
4, 5 or 6 carbon atons, and is prefer- ably nmethyl, ethyl, trifluoronethyl,
pent af | uor oet hyl or propyl, furthernore _yreferably.sopropyl, butyl,

i sobutyl, sec-butyl or tert-butyl, butgalsoyn- pe neopentyl, isopentyl
or n-hexyl. Particular prefer@®ice is g|ven |, et hylV,
trifluoronmethyl, propyl, isopropg 3 hE/N -hexyl or n- decyl.
Cycl oal kyl preferably has 3-7 ¢arbd ang

or cyclobutyl, furthernore prekter 3 v cycl ohexyl,
furthesnmore 15 al so cycl oReptyl particularly prefierably cycl opentyl.

Al kenyl is ph?%ﬁﬂﬁbly allyl, 2- or 3-butenyl, isobutenyl, sec-butenyl,
further- nore preferably 4-pentenyl, isopentenyl or 5-hexenyl. 20 Alkylene
i s preferabl R @morBnaiecas datingdapeed.er abl y met hyl ene or et hyl ene,
furthernore Ef@%ﬁﬁﬁphﬁhﬁﬁﬂﬁﬁb&mﬁ¥BfﬁQWBMhﬁﬁ Al kyl enecycl oal kyl preferably
has 5-10 carbon atons and is preterably methyl enecycl opropyl,

met hyl enecycl obutyl, furthernore preferably 25 nethyl enecycl opentyl,

met hyl egecycl ohexyl or net hy@@®tecyclgheptyl, furthernore alternatively

et hyl enecycl opropyl, ethyl enecycl obutyl, ethylenecycl opentyl,

et hyl enecycl ohexyl or ethyl enecycl oheptyl, propyl enecycl opentyl,

pr opyl enecycimowbichl , butyl enecycl opentyl or butyl enecycl ohexyl. 30 Hal is
preferably F B alternatiyely |, in particular F or . The
radi cals Rl gn%“?—'\’g ﬁj%ag?éfﬂg%htlﬁg Mo)r{’ different, where R can be in the
ortho- or nefBAdposition to R2. They are, independently of one another, 35

for exapple pydrpxgl Br- OHGPa reRBvelditerifid rolip, @, Br or | or together
are nethyl enedi oxy. However, they are preferably each nethoxy, ethoxy,

and/or in that a basic compound of the formula | is converted into one of its
salts by treatment with an acid.

20 The term “solvates of the compounds of the formula I” is taken to mean
adductions of inert solvent molecules onto the compounds of the formula |
which form owing to their mutual attractive force. Solvates are, for
example, monohydrates or dihydrates or alcoholates.

o5 Above and below, the radicals R, R?, R?, R*, A", A%, Hal, X, Q and L are as
defined under the formulae I, 11, lil, IV and V, unless expressly stated other-
wise.

A' and A? together may be cycloalkyl or cycloalkylene in cases where A’
30 and A? are directly linked to a C- or a N-Atom in a CA'AZ, NA'A% or
CONA'A%-group. Therefore, the C- or N-atom of said groups linked to A
and A? are ring members of the resulting cycloalkyl- or cycloalkenyl-moiety.
Additionally, one or more CHz-groups, preferably only one CHx-group, may
be replaced by —S-, -O-, -NH-, -NA'-, -NCOA'- or -NCOOA-,
35



WO 02/ 051814 PCT/ EP01/ 15070 -31 propoxy, cyclopentoxy, but also fluoro-,
di fluoro- or trifluoronmethoxy or 1-fluoro-, 2-fluoro-, 1,2-difluoro-,
2,2-di f| vo002/0518142, 2-trifluoro- or 2,2,2- trifluoroethoxyPCHER1/15870
particularly preferably methoxy, ethoxy, cyclopentoxy or isopropoxy. R is
particularly preferably in the ortho-p‘o%(i)ri on to R2. R2 is particularly
preferably nmethoxy or ethoxy. R3 is preferably A, F, d, Br or I,

hydr oxyl , NH2, Oal kyI NC2, al kyl am no, 10 cycl oal kyl am no or

dlalklamno Ioalk have ong of the ni_ngs

O Ky 0 S, S BB BE b8Pl 58 98y G, R o
pref erabl K Nblﬁbferd@!y aligk Which is etibstitytedasyofroxyt to § dluopine poxior r?b?nrmey

ent oxy, hex - et am no,

ot hyl ARSI &ﬂqﬁ%lfgﬁmh%@%%83%%%'Y%Q{Yhﬁﬂbggﬁ"%’%vﬁg@%a'"3}% 0 whi ch A3 s
al kyl having from1l to 12 carbon atons. A3 is preferably n-alkyl having 6,

7, 8, 8 10, Ir@ﬁﬂeoébc;\% %Q%{é éFkW?% prbfb Cﬁﬁl&tdrfb‘r'éﬁér]e’&“éﬂ&ﬁés1hév3nﬂ§ or 11

carbon atons, I S pre era especi a d ef erably
al kyl ene havﬁné $r9RT 10 tcgr@ %tgmﬁaﬁ gt and, 5Pﬁ6\/%‘1”?,¢ﬂ aopns. BN 1§ PEEST bon

a: ﬁ”}s may beab éﬂﬁ/ﬂ d?b{yl ﬁrﬂuordWethW peNtl"aﬂuorcbéthVI&frtpré?ﬂllafurthmh‘koﬂ% ene, I
et hyl ene, en n- heptyl ene,
and the foll B{}ﬁ%ﬁébg\f @885@ gﬁ"‘@ﬂ?&ﬁ %ﬁ@%ﬂﬁ%ﬁ? utyl, BUFaiSo n-
- CH2 CH2 OCH2 CpigatgH@dpentW\is Qi 13 I h e/ E@ﬂ[bblbﬁs(pﬂ‘@ferelﬁ% is given to
10 methyl, ethyl, trifluoromethyl, propyl, isopropyl, butyl, n-pentyl, n-hexyl or n-
decyl.

Cycloalkyl preferably has 3—7 carbon atoms and is preferably cyclopropyl
or cyclobutyl, furthermore preferably cyclopentyl or cyclohexyl, furthermore
15 also cycloheptyl, particularly preferably cyclopentyl.

Alkenyl is preferably allyl, 2- or 3-butenyl, isobutenyl, sec-butenyl, further-
more preferably 4-pentenyl, isopentenyl or 5-hexenyl.

20 Alkylene is preferably unbranched and is preferably methylene or ethylene,
furthermore preferably propylene or butylene.

Alkylenecycloalkyl preferably has 5-10 carbon atoms and is preferably
methylenecyclopropyl, methylenecyclobutyl, furthermore preferably

25 methylenecyclopentyl, methylenecyclohexyl or methylenecycloheptyl,
furthermore alternatively ethylenecyclopropyl, ethylenecyclobutyl,
ethylenecyclopentyl, ethylenecyclohexyl or ethylenecycloheptyl,
propylenecyclopentyl, propylenecyclohexyl, butylenecyclopenty! or
butylenecyclohexyl.

30
Hal is preferably F, Cl or Br, but alternatively I, in particular F or Cl.

The radicals R! and R? may be identical or different, where R* can be in

the ortho- or meta-position to R2. They are, independently of one another,
35 for example hydroxyl, -S-CHs, -SO-CHs, -SO.CHs, F, Cl, Br or | or together

are methylenedioxy. However, they are preferably each methoxy, ethoxy,



- CH2CH2CH20OCH2CH2-, - CH2CH2CH2OCH2 CH2 OCH2 CH2-

- CH2CH2CH2OCH2CH2CH2OCH2CH2-, - CH2 CH2NHCH2 CH2NHCH2CH2-, 5

- CH2 CH2 NMGHIRIbABIHCH2 CH2- , - CH2CH2 CH2NHCH2 CH2- , PCT/EP01/15070

- CH2CH2 CH2NHCH2 CH2NHCH2CH2-, - CH2CH2 CH2NHCH2 CH2 CH2NHCH2CH2-, O

- CH2CH2NA' CH2CH2NA' CH2CH2-, 10 - CH2CH2RIA- CH2CH2NA' CH2CH2-, - CH2CH2 CH2NAY
CH2CH2-, - CH2CH2CH2NA' CH2CH2NA' CH2CH2-, - CH2CH2CH2NA' CH2CH2CH2NA'
CH2CH2-, in which A is as defined above. 15 The phenyl ring substituted

by the -O-Q R3 group is preferabl ta- or, ar a- stituted, in

et cul ar oot Br6 BB R Al Bueror iy oL A FEROrAMBRRY Al s whi ch
occur nore t Haffuaros@-fmyrohel ,220fluafentd, Z-dlifluoro-gi {4, 2+teforor oe2,292-e

i ndependent qf t her. Accordingly, the invention relates, in

parti cul ar, ?'iﬂﬁ(get@gg%ounds of the formula | in which at | east one of the
said radicals has one of the preferred meanings indicated above. Sone

preferrmed gr : %F&ﬁb@ i X etnltP@x QM
sub- f ors(raml aeﬂjgﬂ)ghlcﬁl I cﬁé@gﬁff‘&?ﬁ‘f’t"g' %gﬁgg‘%@f’@ a ){Qﬂalrglgﬁ\f{dgﬁ\a\%i ch the
radi cal s not RidsPgriouiatly preferablydp the oENP-ResONtRR". reani ng i ndi cat ed f or
the formul a IR? ibgbrtidmalﬂygbfér@b@ngﬂqo&v@r%@(ye each, independently of one
another, CGA'; 30 inlb and are each, independently of one another,
QA', A and A2 are each, independently of one another, alkyl having 1-12
carbon atons Rf‘risqnyefbmblyﬂ,Iﬁa@l,rﬁgo’H,7hy:Ho>bp,rNHa,t@FaikyISEIOgnalkglaﬁlinand R2 are

each, - i;gdependonbiyiHin8?¢ FERNERino, Phere Wk 2hATRLAIGFRAFESHE IO - 33

meanings indicated above, or

0
/ N\ . or S\ PA
—N —N NH —N N—<
, n/ NEVAERS
15 O

Ris particularly preferably NH,, NO,, methoxy, ethoxy, propoxy, iso-
propoxy, butoxy, pentoxy, hexyloxy or decyloxy, Cl or F, dimethylamino,
diethylamino, methylamino, ethylamino,

20 Q
/ N\ /. O~
—N —N NH or —N N
, _/ Yy
O ’
25 in which A% is alkyl having from 1 to 12 carbon atoms. A? is preferably

n-alkyl having 6, 7, 8, 9, 10, 11 or 12 carbon atoms, in particular n-alkyl
having 7 or 11 carbon atoms.

X s preferably H, F or Cl, especially H.

30
Q is preferably alkylene having from 1 to 10 carbon atoms, in which from 1
to 3 carbon atoms may be replaced by -O-, -NH- or -NA'-, in particular
methylene, ethylene, n-propylene, n-butylene, n-pentylene, n-hexylene or
n-heptylene, and the following groups:

35 ~CH2CH;0CH>CHOCH,CH3-,
-CH>CH,OCH2CHOCH,CH,-,



A and A2 are each, independently of one another, alkyl having 1-12 carbon
atons or cycloal kyl having 3-7 carbon atonms, R3is A, F, d, hydroxyl,
NH2, QA woleRosiad4kyl am no, 5 cycl oal kyl am no, di al kyl am POT/ERO1/E5DF0_ N /- -\
NHor 010 OAS -NJN~( O 15 in Id Rl and R2 are each, independently of

one anot her,

QA', A" and A2 are each, 'i%épendently of one anot her, al kyl

having 1-12 carbon atons or cycl oal kyl having 3-7 carbon atonms, R3is A,
F, O, hydroxyl, NH2, OA", N, alkylam no, 20 cycloal kyl am no,

di al kyl am no,

0 25 QA1 -~ N~ O Qis alkylene having

=N -N /2 -\ NH or
from1l to 10'9&295{;'05{29%12@7‘?" which from1l to 3 carbon atons may be
repl aced by -GH,C8LCH.QCHORL,CCH.GA-ar e each, independently of one

anot her, OA', ~A 1 (P endently of one another, alkyl
havi ng 1- 12'ggzggﬁegﬁ@@%ﬁ%oo%%g@ﬁ?havi ng 3-7 carbon 35 atoms, WD

02/ 051814 PCTCEROH-NEH,CHANH

| Sopr opoxy,

10

15

20

25

30

35

2CH2ANH2, N2, nethoxy, ethoxy, propoxy,
-CH,CH,NHCH,CHaNHCH2CHa-,
-CH2CH,CHNHCH,CH,-,
-CH,CH,CH,NHCH,CH;NHCHoCHa-,
-CH2CH,CHaNHCH,CH;CHaNHCH2CH;-,
~CH2CHoNA'CH,CHoNA'CHLCH-,
~CH,CH2NA'CH,CHNA'CHLCH,-,
~CHzCH,CH;NA'CH,CHo-,
~CH,CH,CH,NA'CH,CH,NA'CH,CHa-,
-CH2CH,CHaNA'CH,CH2CHaNA'CHLCH,-,
in which A' is as defined above.

The phenyl ring substituted by the -O-Q-R® group is preferably meta- or
para-substituted, in particular para-substituted.

Throughout the invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.

Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to [h, which conform to the
formula | and in which the radicals not designated in greater detail have the
meaning indicated for the formula I, but in which

inla R'and R? are each, independently of one another, OA’;
inlb R'andR?®> are each, independently of one another, OA',
A'and A> are each, independently of one another, alkyl having
1-12 carbon atoms or cycloalkyl having 3—7 carbon

atoms;

inlc R'and R®> are each, independently of one another, OA’,



but oxy, pentoxy, hexyloxy or decyloxy, O or F, dinethylamno,

di et hyl am no, nethylam no, ethyl- amno, 5 O -N-N/-\ NHor O 10 OA3 -
NX /N O waoombiiets A3 is al kyl having from1l to 12 carbon BCDEB)1/15Q0 S

al kyl ene having from1 to 10 carbon atops, in 15 which from1 to 3 carbon
atons may be replaced by -0-; in If RYahd R2 are each, independently of

one another, OAl, A and A2 are each, independently of one another, alkyl

having 20 1-12 carbon atons or cycl oal kyl having 3-7 carbon atons, R3 is

NH2, NO2, met hoxy, ,eth . Propox opr but 0x pent,ax hexyl oxy
or decyl oxy, C orAF,angé%érre %@f‘?ﬁwﬂque(ﬁ’egaﬁg}ﬁ%m e aﬂgﬁﬁﬂ %‘EY@F’%"Q hyl - 25
amno, 0 -N-NNHor 0 30 7| 12 cidon@tomswdrioybloalkyl hawinkyd—/hearbag from |

to 12 carbon atons, Qs mef ene, ethylene, n-propylene, n-but yI ene, 35
n- pentyl ene, n- hex%%ene or n- 1pS[ Iene or the foI I ow ng Er oups:
02/ 051814 PCT/ EPO1R15070 - 35is A »-NO,, alkylamino,
5 cycloalkylamlno, dlalkylammo,
—N —N
, \__/
e}
10
1
P
—N N~<
/%5 .
5 inld R'and R?®> are each, independently of one another, OA',
A'and A’>  are each, independently of one another, alkyl having
1-12 carbon atoms or cycloalkyl having 3—7 carbon
atoms,
R® is A', F, Cl, hydroxyl, NHz, OA", NO,, alkylamino,
20 cycloalkylamino, dialkylamino,
—N _N/ \NH or
: N/
0
25 on’
— N
%
Q is alkylene having from 1 to 10 carbon atoms, in
which from 1 to 3 carbon atoms may be replaced by
30 _O-:

inle R'andR? are each, independently of one another, OA',
A'and A2  are each, independently of one another, alkyl having
1-12 carbon atoms or cycloalkyl having 3—7 carbon
35 atoms,



- CH2CH2OCH2CH20CH2CH2- ,
- CH2CH2CH2 OCH2 CH2 CH2 OCH2 CH2 -

- CH2 CH2 NMGHiR b BIHCH2 CH2 - |

CH2CH2-
- CH2CH2NA1CH2CH2NA1 CH2CH2-

- CH2CH2CH2OCH2CH2 - ,
- CH2CH2 CH2NHCH2 CH2- ,

- CH2 CH2NHCH2 CHZ2NHCH2 CH2 -,

- CH2CH2CHZNAL CH2CH2-

- CH2CH2CH2NA' CH2CH2NA' CH2CH2-, 15 - CH2CH2CHZ2NAL1CH2CH2CH2NA1CH2CH2- ,

whi ch A
R2, R2is rrethoxy320|nlt]

i s nmet hoxy, %/2
1-12 carbon atons or cycl oaIWPX)hdRﬂﬂﬁ@%h¢XM XY &R deogoRY.dkor lR3 is A’

NH2, OA1, N02dlmelm@hamm,dnetﬁgl@hﬁﬁékmbmgdrﬁmodbﬁi yl ani no,

a,
-N i

hydr oxyl ,
-N H or

5

10

15

20

25

30

35

A and A2 are each

30 0

in If

R' and R?
A' and A?

R3

~--~ OAL 0O 35 WD'02/0
amino,

1814 'PCT/ EP01/ 15070 - 36

0

in which A is alkyl having from 1 to 12 carbon atoms,
is alkylene having from 1 to 10 carbon atoms, in
which from 1 to 3 carbon atoms may be replaced by
_O_;

are each, independently of one another, OA',
are each, independently of one another, alkyl having
1-12 carbon atoms or cycloalkyl having 3—7 carbon
atoms,
is NH2, NO2, methoxy, ethoxy, propoxy, isopropoxy,
butoxy, pentoxy, hexyloxy or decyloxy, Cl or F,
dimethylamino, diethylamino, methylamino, ethyl-
amino,

0]

or

in which A% is alkyl having from 1 to 12 carbon atoms,
is methylene, ethylene, n-propylene, n-butylene,
n-pentylene, n-hexylene or n-heptylene or the
following groups:

- CH2CH2CH2OCH2CH20CH2 CH2 - ,

- CH2CH2 CP2NEPDIOISRTOH2N H
10 - CH2CH2 CH2NHCH2 CH2 CH2 NHCH2 -, -CH2CH2NA" CH2CH2NA1l CH2CH2-,

in

is as defined above; inlg R is ethoxy in the ortho- position to

iy, N, oK ét“?‘fﬁigé%ﬁpﬁééﬁﬂé% avi ng

F1

5

0



Qis alkylene having from1 to 10 carbon atons,

carbon atons nmay be repl aced by

ort ho- poswonpesisr R2, R2 is nethoxy;

-0

5 i
in

ortho-position to R2, R2 is nethoxy,

of one anot her, al kyl having
carbon atonms, R3is A, F, d,
cycl oal kyl am no, di al kyl anm no,
al kyl ene having from1 to 10
atons may be replaced by 25

hyd
15 0

1-12 car

roxyl,

-N --N/--\ NH or

C:CRRPHRER

conpounds of the forml ae 11-€d.GHA40CH,CHLOCH,GH-)

in which from1lto 3
nli RLis cyclopentyloxy in the
lj RL is cycl operCyEBXYISITO t he
A and A2 are each, independently
"~ atonms or cycl oal kyl having 3-7
NH2, QCA', N2, alkylam no,

020 A1 O Qis
,ch from1l to 3 carbon
€rence is given, to the
O 35 WD 02/051814

PCT/ EPO1/ 15070 - 37 H (N !éHzéHgCQzé)ChzeHzp, 10 0 \ 13
~-CH2CH2CHyOCH2CH,OCH2CH-,

-CH2CH2CH20CH,CH,CH,OCH2CHa-,

-CH>CH;NHCH,CHaNHCHLCHa-,
-CH,CH;NHCH,CHaNHCH2CH-,
-CH2CH;CHNHCH2CHa-,
-CH>CH,CH;NHCH,CHoNHCH2CH,-,

10

~CH2CH2CHNHCH2CH2CH2NHCHLCHo-,

-CH,CHoNA'CH,CHoNACH,CH,-,
-CH2CHoNA'CH,CHoNA'CH,CH,-,
~CH2CH,CHoNA'CH.CH,-,
-CH2CH>CHoNA'CH,CHoNACH2CH,-,

15

-CH,CH>CH,NA'CH,CH,CHoNA'CHLCH,-,

in which A' is as defined above;

inlg

20
in Ih

is ethoxy in the ortho-position to R?,
is methoxy;

is ethoxy in the ortho-position to R?,
is methoxy,
are each, independently of one another, alkyl having

1-12 carbon atoms or cycloalkyl having 3—7 carbon

25

atoms,
is A', F, Cl, hydroxyl, NHz, OA', NO,, alkylamino,

cycloalkylamino, dialkylamino,
0

30

35

or
NH



-lr ~o 0/ O-\N- ONON\ | NO14 00 15\0o/ O\~\ N~-N~ N\ I 15 0O
200 ON16 ~o |l 0 25 N\NI7 \o\ 1 O30/ o/~0~~0\~~ Cl O IN 18 11~ , ~

D, " 0) woe62/03814\0 02/ 051814 PCT/ EP01/ 15070 -38 O 19 (rETE®1I/BHON | O ~J
O O501\110 V' I O10 \ 111 N—NOO360\
Q is alkylene having from 1 to 10 carbon atoms, in
which from 1 to 3 carbon atoms may be replaced by
-O-;
5 inli R’ is cyclopentyloxy in the ortho-position to R?,
R? is methoxy;
inlj R is cyclopentyloxy in the ortho-position to R?,
R? is methoxy,

10 A'and A2 are each, independently of one another, alkyl having
1-12 carbon atoms or cycloalkyl having 3—7 carbon
atoms,

R? is A, F, CI, hydroxyl, NHz, OA', NO, alkylamino,
cycloalkylamino, dialkylamino,

15

—N —N nH OF
: __/
0
20 OA'
— N
O 3
Q is alkylene having from 1 to 10 carbon atoms, in
which from 1 to 3 carbon atoms may be replaced by
25 -O-

Particular preference is given, to the compounds of the formulae 11 to 174:

O\/\O/\/o\
30 ~_© N 11
~o 0

35
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30 Oi awmadozedisst and sol vates thereof. 35 The conpounds PET/ER@/fSoToNUl a |
and also the starting materials for th-ejhi- preparation are, prepared by
met hods known per se, as described in the WO 02/051814 PCT/ EP01/ 15070 -47
literature (for exanple in the standard works, such as Houben- Wyl ,
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Georg-Thi ene-Verl ag, Stuttgart), to be precise under reaction conditions
whi ch are known and suitable for the said reactions. Use can also be nmade 5
here of wadbaoti814nhi ch are known per se, but are not nent PODVEHIIESHI® i n
greater detail. If L is a reactive es[gﬂ§jied OH group, this is preferably
al kyl sul fonyl oxy having 1-6 carbon atorns (preferably nethyl sul fonyl oxy) or
aryl sul fonyl oxy 10 having 6-10 carbon atons (preferably phenyl- or

p-tol yl sul fonyl oxy, further nore al so 2-napht hal enesul f onyl oxy).
Furthernore, the reactive esterified OH ggoup L can also be obtained in
situ, for exanple by reaction with polyneN<¢ or nononeric

tri phenyl phosphi ne or ot her phosphi nes a%ﬁ%ﬁi— tertJﬁdtyI azodi car boxyl at e
or anal ogous azodi carboxyl ates. 15 If desi , the starting materials can
al so be formed in situ by not isolating themfromthe reaction m xture,

but instead i mediately converting them ({further into the conpounds of the
formula I. On the other hand, it i possiobl e to carry out the reaction
stepwi se. 20 conmpounds O foryul a | can preferably be obtained by
reacting conpou > W th conpounds of the forrmula 111
Sone of the starti it eri X s d ¢ formulae 11 and 111 are known. If
they 25 are not, t hey car® be Prepared by met hods known per se. In
detail, the reaction of the conpounds of the formula Il with the com
pounds of the forrmula Il is carried out in the presence or absence of a
sol vengg preferably an inerl sol yent o at~temperatures between about -20 30
and about 150, prgferabl & 0 and 100. Exanp“gg of suitable solvents
are hydrocar bonsy petrol eum et her, nzene, toluene or

xyl ene; chlorinatg such as trichl oroethyl ene,

1, 2-di chl oroet hang, tetrachl oronethane, chloro 35 form or dichioronet hane;
al cohol s, such as nethanol, ethanol, isopropanol, n-propanol, n-butanol or
tert-butanol; ethers, such as diethyl et odli i so WO 02/051814

PCT/ EPQg/ 15070 -48 pr ioyINWtetrahijrofuran (I'g F) or di oxane; gl ycol
ethers, such as~ & “ghycoy nmononet hyl or nonoet’hyl ether or ethyl ene
gl ycol dinethyl~, c «a
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ether (diglyne); ketones, such as acetone or butanone; am des, such as
acet am de, dinethyl acetam de or dinethylformam de (DVF); nitriles, such 5
as acet owon2/bagissul f oxi des, such as di nmethyl sul foxi de (BVBEPOU/IID O
conpounds, such as nitronethane or nitrgbenzene; esters, such as ethyl
acetate, or mxtures of the said sol ven G- Compounds of the fornmula | can
furthernore be obtained by reacting 10 conpounds of the formula IV with
conpounds of the formula V. The starting conpounds of the formulae IV and
V are generally known. If they are not known, they can be prepared by

met hods known t he %UH6§N6?jthe formula 111 the radical -COL
bag c acidL\pmey%rably al@8ar boxylic acid

is a pre-activa
of "t hél conpounds of tpediornula IV with conpounds of

hal i de. The react
the fornmula V b arried out under the sane conditions relating to the
reaction tine, Itenperature and sol vent as have been described for the
reactign of 20 the conpounds of the formula Il with conpounds of the
formula I'll. A conpound wi thin thescgpe-gf~formula | nmay be such that its
constituent atons are ¢ g arranged in @|®.ce in two or nore
different way pt1 cal connectivities. As a consequence,
said 25 conpound exi in the lormof stereoisoners. Were the

stereoi soners areg-Nos perinpogable mrror images of each other, they are
enanti omers which have chirality or handedness, because of the presence of
one or,pnore asymetric carbon -toq§a;n\tpgar constituent structure.
Enantioners are optic @ an thﬁi]f/ ore di st H;ﬁgl shabl e because
they rotate theo3Q of._pe zed |i Ny equal unts, but in

Al l ofO hese wel |l known aspects of the stereochem stry
of the conmpound®-0 formula | are contenplated to be a part of the present
i nvention. Wthiln the scope of the present invention there is thus

i ncl uded conpounds of fornmula 35 | that are stereoisoners, and where these
are ena tiomer t he i ndirwi dua apal 'o*=r§>ﬁracenic m xtures of said
enant i ofer s, a?ql artifilgialy, i WD 02/ 051844 PCT/ BR01/ 15070 - 49

i ng proportions of said enantioners that are
di fferent from thesproporti oRs of said enantioners found in a racemc

m xture. Where g compound of formula | conprises stereoisoners that are

(@]

\‘ O\/\N
20 o \“/NY©/ L 172
o o
1
\ O\/\N/\
. \N,NY@ o 173

25 0

™~ I 174
(¢]

30 0

and salts and solvates thereof.

The compounds of the formula | and also the starting materials for their
preparation are, prepared by methods known per se, as described in the

35



di astereoners, there is included wthin the scope of said conpound the 5
i ndi vidual diastereoners as well as m xtures of any two or nore of said

di ast er eov@pz0i1B14any proportions thereof. By way of ill usPeBEP@IMS0T0N t he
case where there is a single asynmetric car bon atomin a conpound of
formula I, resulting in the (-)(R and )(S) 10 enanti omers thereof,

there is included within the scope of said conpound all pharmaceuti cal |y
acceptable salt fornms, prodrugs and netabolites thereof which are

t her apeuti ca). active and useful in tr ing or,preventin he di seases
and condi t | ieailG PpeiRTRIR Rdbe sldht U e et or it -

exi sts in th¥letiwderode( ogeRjscaad Ghentis)Metzods oih®@rganic ﬁidaemia'stsy]al so 15

i ncl uded wi t pi | one,

the (- ) (R SearToicfiefferRs, SRl AN Prgcs bidqribaE sy %%@f?‘ﬁ?ﬁ'i al or
a pr edomi nawhickrarecknsmwn aed shisablpdorn the sgid reﬁqtr@nseHsaéanua$%wW

said enanti ﬁé@&vaﬁé@ft@ﬁvhﬁﬁ"@r@tl@@mﬁiﬁéﬁf&ﬁ%?e h@ﬁm@ﬁtlbﬁe@ﬁbbé pne of sa| d
enantioners. In tg‘?%té where there is substantially no difference 20

bet ween t he BiEat activities of both enantioners, there is further
included within the scope of said conpound of fornmula | the (+)(9S)

or s non. b wantive seETRO ) Sl SAEHS eh ARG BHGRLMORREER: < «hereor .
25 For exanphayingHeb garharcaioars (preflecaply atethylsulfonylesy)ardrdsulidiysexyal and
chemi cgy pr Oﬂgwhg fca?od??‘étbn%r (g?é’i‘bréﬁly EH@H%I' ngrtgly%fulfénlegz%HﬂePf

formula | wher exl| st % enant rs 1n certain
ratios to coﬁ@(@ﬁiﬁ@@aphﬁwlenw#fa@ exy)cFyrtbatm@re thye ieactive ssteriiedr at i on,

in the 30 cage ghripeL thAREsd Be Bbidd il sien Aot é @mesIe b H@autncsww.the enpl oyed

t h 900/ 0% - 30% (S
600 (R~ 29T @dﬁ)é%%zrerlcgr@w&ph%e%%rotﬁ@b@ Rt H - Jo0s

(S); 20% ( H)ert—bl&@l’/at@jlcammdylaﬂé’/o)t(ﬁ)alog&ﬁﬁ’/atcﬁjlcambkyllat&lal uating the
properties of the various enantiomers of a conpound of fornula I where

such exist, 35 the proportionate anount of one or nore of said enantioners
with cert ai nifdesied Othesstartirgmatedals1guraiso befodeet i dity bymot isoladinghat  wi | |

constitute tfign fBfl tHdRERAGH MiktuRs, MK tistead iffediately converting them
further into the compounds of the formula I.
On the other hand, it is possible to carry out the reaction stepwise.

20
The compounds of the formula | can preferably be obtained by reacting
compounds of the formula [l with compounds of the formula lli.
Some of the starting materials of the formulae Il and it are known. If they
25 are not known, they can be prepared by methods known per se.

In detail, the reaction of the compounds of the formula Il with the com-

pounds of the formula lll is carried out in the presence or absence of a

solvent, preferably an inert solvent, at temperatures between about —20
30 and about 150°, preferably between 20 and 100°.

Examples of suitable solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane, chloro-
35 form or dichloromethane; alcohols, such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diiso-



determned in a straightforward manner. The invention therefor also relates
to the optically active forns (stereo 5 isoners), the enantioners, the
racenat esyovhesigisast ereoners and the salts and sol vat es PETER@ESE070
conpounds. The term sol vates of the co%unds is taken to nean adductions

of inert solvent nol ecules onto the conpounds which formowing to their

mutual attractive force. Solvates are, for exanple, nonohydrates or
di hydrates or al coholates. 10 The term pharmaceutically usabl e derivatives

Is tak t I . h d di to th
| nventi on Snﬁg%a?g8{'*%&,&5@?6@8%?3?@@%%0}3%@%@@5%%m;fgigﬁ%?&é ”Ig o
deri vatives ethyleniecglyea nmezome oeRwmpetyl e o ere giysot diendtbyimul a |
whi ch have béﬁ%r@ﬁiyﬁie@?k%h@ \ §Lﬁ5h %Q@&bﬁg o"i‘lbﬁ}'éno‘?lre; %ﬁﬁbe%,%&Hpis .

sugar s-or ol I gopeptrdes an ich are rapidly cleaved 1 n the organismto
gi ve the ef f aedtagide slipstiircedemitaiphgimaihylismanvidad PME); nitilesesishs o

i ncl uds bi odggnagwbliaiepshi¥orBdesl &uichald Hiafetifl shiiexiaeTPMBUY, niggcor di ng to
the invention arm, 115 20 61-67

as descriped, .for exanple,.ip Int. J. Ph
(1595 The FomBRUIG SueB 35 nilrGeS T o itroPetttiie: St SamivLAn et o
fornmula | aacetats, og ntixiutdeof theesdid solvehts, exanpl e m xtures of two
di astereoners, for exanple inthe ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10,
1: 100 or 1:1000. 25 These are particularly preferably m xtures of
st er eoi soner Cemponpdaedthe fonmbis bcan furthermoerenbe ®bitaioad bygeaotingrt ed into

the aspc at esinBshsddbiUBAV WP LIMEBINAS bilind BAmEEAPTRGDY T eact | on

of equival ent, apounts of t ase an e acld In a solvent, preferably an
inert sol venttEINGCoBP@NS@f thedormylepdieandyy g appe@lly dmowsuilithey e aci ds

for this reagtd mat kiotun, theybedn bé WraparedtbyonethtdisKhodin/gesy.si ol ogi cal |y
acceptabl e acids. Thus, it is possible to use inorganic acids, for exanple
sulfuric acid, nitric acid, hydrohalic acids, such as hydrochloric acid or
hydr obr oni ¢ kacthe, coptmsipldsrdf ¢thefordwyla $llithe meslicad € Oelp s phevactivatedd, or

sul faCrT1'5: aci garP%ﬂmmrgf&égl?rH Gl i aéia H%Iﬁ%é)_art i cular aliphatic,

alicyclic, ara atic, "aromatrc or heterocyc nonobasi ¢ or pol ybasic
carboxylic, sulfonic or sulfuric acids, for exanple WO 02/051814

PCT/ EPO1/ 1507Re redttion of the compounds of the formula IV with compounds of the
formula V is carried out under the same conditions relating to the reaction
time, temperature and solvent as have been described for the reaction of

20 the compounds of the formula Il with compounds of the formula Il

A compound within the scope of formula | may be such that its constituent
atoms are capable of being arranged in space in two or more different
ways, despite having identical connectivities. As a consequence, said

25 compound exists in the form of stereoisomers. Where the stereoisomers
are nonsuperimposable mirror images of each other, they are enantiomers
which have chirality or handedness, because of the presence of one or
more asymmetric carbon atoms in their constituent structure. Enantiomers
are optically active and therefore distinguishable because they rotate the

30 plane of polarized light by equal amounts, but in opposite directions.

All of these well known aspects of the stereochemistry of the compounds of
formula | are contemplated to be a part of the present invention. Within the
scope of the present invention there is thus included compounds of formula
35 | that are stereoisomers, and where these are enantiomers, the individual
enantiomers, racemic mixtures of said enantiomers, and artificial, i.e.,



formc acid, acetic acid, propionic acid, pivalic acid, diethylacetic acid,
mal oni ¢ acid, succinic acid, pinelic acid, fumaric acid, nmaleic acid,

| actic axOdy/osiarst aric acid, malic acid, citric acid, gl uPOVEROIZIKS)TH,
ascorbic acid, nicotinic acid, isonicotinic acid, nethane- or

et hanesul foni ¢ acid, ethane 5 disul foni4® aci d, 2- hydr oxyet hanesul f oni c
aci d, benzenesul fonic acid, p-toluenesulfonic acid, naphthal enenono- and
-di sul fonic acids, or Iaurylsulfuric acid. Salts with physiologically
unaccept abl e _aci xanmpl e ﬁHcrates can I, sol ation

and/ or pur.fmeawfda&wrsa ik ox BRAGITIES PHTPAr ST oF Saif ErAntoern At 8% fhor
hand, if desdiffednt fiven theeprapasiemhsalf saltcefiatiorhersifoand iba ratérhier at ed from

hydr ox de. - SRS DERG3 AbahpPiaTBLRRH LOTEER s Fausibh R e |,
rel ates to ciaplerenivers, thére is drakdel withindhelsgepelobgaidatanpounstiéiet abl e sal ts
and soj vat esphiey Hlﬁeﬂéﬁﬁiéé‘%'ﬁél as! tiu% A v §Omb §F§‘?ﬁdt o the

conmpounds of the formula I and ysio- |l o Iy acceptabl e salts and
sol vat es théi‘é%t\er%nﬁ%@rﬁm’d?réﬁpgpﬁé §reo 20 i nhibitors. The invention
furthernore relates to the use of the corrpounds of the formula | and/or
physi ol ogi cal | ble salts and/ Ivat es t.hereof for

prepar at i ona%\f%’/v éﬁﬂg@zﬁ'%aﬁn b?@ﬁﬁ?é{‘f e&ﬁ eredseﬁlpg?lglﬂsgmr%,tnﬁon 25
cheni cal rretdmlisn atomtihiascampseund diefprrata Ibeesulnngemttbd ()(Rpared $)($pbl e
dosaged or M 4 paRERRL< b BeRtnbRAS indlfec thfly it bl diudicpeoripaliag | aui d

exci pl ent or assiI s nor e
further actialkphargransiutinely acmphkie |Sﬁlré¢mﬂs)rprﬂdrrugseanebm§tamlltﬁ3es to

phar maceut i %bré@ff%ﬁél@bké’ﬂ%r&ﬁ’éﬂhc@ﬂy §bﬂ£b éﬁd uaRY irPR8ahRyBPpYedeRiing he
formula | and/of one | ts Sl I .cal accep | e salts and/ or
sol vates. TH&e ﬁ%@%@ﬁﬂ?ﬁﬁ@s&ﬁmgg rz}lg"l %rﬁtﬂfv %@%E@mpeuna?n bi tion
of 35 phosphsidbertiariasgsts ¥h thhioeh dfs-)ERsaed (&E)@G) whartioaiersniheae & Algbar
088 o LB M AT Bbor o oL e KB et Adfe 1%
denonst r at edyr ther(- kg rgriaefiosreakbye, 81 thetaase where all, substantially all, or a
predominant share of the therapeutic activity resides in only one of said
enantiomers, and/or unwanted side effects reside in only one of said
enantiomers. In the case where there is substantially no difference
20 between the biological activities of both enantiomers, there is further
included within the scope of said compound of formula | the (+)(S)
enantiomer and the (-)(R) enantiomer present together as a racemic
mixture or as a non-racemic mixture in any ratio of proportionate
amounts thereof.
25
For example, the particular biological activities and/or physical and
chemical properties of a pair or set of enantiomers of a compound of
formula | where such exist, may suggest use of said enantiomers in certain
ratios to constitute a final therapeutic product. By way of illustration, in the
30 case where there is a pair of enantiomers, they may be employed in ratios
such as 90% (R) - 10% (S); 80% (R) - 20% (S); 70% (R) - 30% (S); 60%
(R) - 40% (S); 50% (R) - 50% (8); 40% (R) - 60% (S); 30% (R) - 70% (S);
20% (R) - 80% (S); and 10% (R) - 90% (S). After evaluating the properties
of the various enantiomers of a compound of formula | where such exist,
35 the proportionate amount of one or more of said enantiomers with certain



C. W Davis in Biochim Biophys. Acta 797, 354-362 (1984). The affinity of

t he conpounds of the invention for phosphodi esterase IV is neasured by
det er m niwmg 02/braBr4 1 C50 val ues (the concentration of inhi bPCDEPOIBISHEqUI I ed
to achieve 50%inhibition of the enzymgpctivity). Preferably, the

i nvention provides for the use of the conpounds nentioned above for
preparing a nmedi canent for treating myocardi al di seases, where said
nyocardi al di seases show i nfl ammatory and i mmunol ogi cal 10 characteristics.

Most prefer a@és)fred}ﬁ]’%P%g%gﬁ%ﬁxﬂill%&]‘éitiﬁﬁ%;tﬁét)finémﬁer‘é%%uﬁé HGuGRERpends of

formula | for preparl redi canment reating coronary artery disease,
reversi bl e ofetefmied s apiteaighiéeriedd anannetheni a/ reperf usi on injury, acute or
15 chronic heart failure and restenosis, including instent-restenosis and

tent- in-stent:restenqgsi reover, .the invention provid for the e of
f he corr;)ou?ldﬁh‘?ﬂamﬁef81 Wég"séréf%\l\égsq Eé’lat&ségépqz haﬁ%aq'%éﬁt'xgﬁ%ﬁﬁs f%?retor'eati ngs
\égmrisul ar isenmd@). lthwawdﬂt';ermer%@thmrfa@emdt@s] tllwe diasigres t‘n;l_e/re anelahe sh&fsl uref of
i fferent se C i ons for
The tr oat monfpOYAERHERACRE SofolHAL fleRam sdfhea'br 1S FoRbBARICL O
human or vetiekine yeascadduniionsof ingt solesnt molesulesamio the compannds or
| nor gani ¢ supAkANESRS WG e?rfrﬁutdaﬁlahn%,&i% 6RbCSBlvatdDaretGTP! € oral),

parenteral, topi cal gr nasa or_exanple In orm of nasal spray)
adni ni st r at | SFNAME: BONRBYHEERS ohdihydiaias RpalsPhelsigunds, for exanpl e
wat er , 1oveget abl e oils, benzyl al cohols, alkylene glycols, polyethyl ene

glycols, glycerol triacetat el at.ine, .carbohydrates, such_.as | actose or

90" starcn’ nhh B AT B e iS00 BerfAL B KBRS mBrE (B; ora

adm ni st r at | @anaple, thensgltardfitbalcampauabk etcsording testhednatetibr and atse,

capsul es, poywers; pl%ﬁmggb@%;poamgps, juices or drops, suitable for rectal
Ssupposiiories

adm ni stration are rres, suitable for parenteral administration
are sol uti ohe taireprodstg dedyativiesde tekan taqueandos examplhsompaundsaior e 35

suspeng ons, thgTeirdulaNwHEh hBDé BRER madifled WithaRirxkiplé Rk GIRdr ARP! | cation
are ointnents, creans .or powders. The nov

T | conpounds may, al sO be WO
02/ 051814 PCHPHPBISULEEY O oligaperfisiesiandsuic ﬁaef%@&yeﬂﬁm%tn t1Ih§ophi |i sates
used, for exagrhim foogive ltiee effective compounds according to the invention.
These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm. 115,

20 61-67 (1995).

The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereomers, for
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

25 These are particularly preferably mixtures of sterecisomeric compounds.

A base of the formula | can be converted into the associated acid-addition
salt using an acid, for example by reaction of equivalent amounts of the
base and the acid in a solvent, preferably an inert solvent such as ethanol,

30 followed by evaporation. Suitable acids for this reaction are, in particular,
those which give physiologically acceptable acids. Thus, it is possible to
use inorganic acids, for example sulfuric acid, nitric acid, hydrohalic acids,
such as hydrochloric acid or hydrobromic acid, phosphoric acids, such as
orthophosphoric acid, or sulfamic acid, furthermore organic acids, in

35 particular aliphatic, alicyclic, araliphatic, aromatic or heterocyclic
monobasic or polybasic carboxylic, sulfonic or sulfuric acids, for example



preparation of injection preparations. The preparations indicated nmay be
sterilised and/or conprise assistants, such as lubricants, preservatives,
stabili sav@ozodsr wetting agents, enulsifiers, salts forraD@Péyisny t he
osno 5 tic pressure, buffer substances,1colorants and flavours and/ or one
or nore further active ingredients, ot ‘exanpl e one or nore vitamns. The
description which follows concerns the manner in which the preferred
conpounds as defined above, together with other therapeutic 10 agents or

non-t her apeuti c. agent erg,t desi [ £ ar e. i yth what are
for the rmst]loﬁ'if'ct g@@n%%%% %(ﬁ%’l &§§§P ﬁr{a%c(ggt;ﬁlgé\‘ﬁ??c@c@g&ﬂg%égﬁdacc riers to
f or m dosage Ihataréc acid; abteinicacid, ipimeli¢ seidefitmaniciaeid, ofaleid@icid, $aatiat i on whi ch
are utilized,f:Qr s L@ Nty ; r i 9 the di sease,
di sorder, orafgg’nt&?ft&?ﬁgr#ﬁ%gﬂ?lgﬁé%’{ﬁéwcgan%;d\’glg%ﬁﬁ%g?@é%g&?@"ﬁae@ﬁ’g treat ed.
The phar maceUEPURF asikhiganieottisadd, methanesmthanpsefenspcddmibaRe any one
or norg of tdil@ul?&ﬂ&%cdﬁ%ﬁy&@%étﬁéhéﬁﬁﬁhlﬁ SQaPSHER eBlIfHIE dRlesent
i nvention, or har mpceut’.cal cceptabl e salt,. tBer.eof. s al so above 20
described, tRARLRAFSYIAVE cifnapribelerrianey andcaisulgnic acids obr i n
%poLdance watityl$ulfurioragier Saltsswitin ghpsiplegicatly peatoeptableeacidis, foch carri g_rs
ich are well. . i ngr edi ent
that may. be CSTPEIctRet BRARL Gty 1R lsolatR, AU byMeeBih ot fé CTET e
dosage f or me@mpoyads otidyedatnulg lupon the host treated, and the particul ar

mode ofg administration. It should be understood, however, that a specific
dosage and treatnent reginmen for any particular patient will depend upon a

variety of fQBtbeotherhandyifiipsirad. Wetfres bgsesef thedogpdailisad R mound

enpl oyed, thiherged feedthvrisahé usibignrisab (ke @xapldQodiam hedrekidel i me of
admnistratio rate oé excret(lj.on drug_conbi nati.on, and tge J udgnent of
the tr eat | ngPBAFERE] ayAraxe, RedilE|carbplfats;or hRlassiiey caiPanatedi sease bei ng
treated. The ampunt of active ingredient nay al so depend upon the

t herapgutic [ g{djl% i 1 i oy ient is
co- adlron%jni st eﬁ@%m‘%@“%?@%‘?%s% Wdégg)li? ﬁ%‘%’ﬂ"lmﬁfa%@gﬁ@%@gd

conpounds negcas@tatlp|saite @ndrsolvades afeofasdiegicanenters, or

The invention also relates to the compounds of the formula | and physio-
logically acceptable salts and solvates thereof as phosphodiesterase IV
20 inhibitors.

The invention furthermore relates to the use of the compounds of the
formula | and/or physiologically acceptable salts and/or solvates thereof for
the preparation of pharmaceutical preparations, in particular by non-

25 chemical methods. In this case, they can be converted into a suitable
dosage form together with at least one solid, liquid and/or semi-liquid
excipient or assistant and, if desired, in combination with one or more
further active ingredients.

30 The invention furthermore relates to pharmaceutical preparations com-
prising at least one compound of the formula | and/or one of its physio-
logically acceptable salts and/or solvates.

The preferred compounds of formula | show a selective inhibition of
35 phosphodiesterase 1V, which is associated with an intracellular increase in
cAMP (N. Sommer et al., Nature Medicine, 1, 244-248 (1995)).



ot her chem cal classes of conpounds to which the conpounds descri bed
belong. It is also within the scope of the present invention to utilize
those covpouoxisi4i n the form of pharmaceutically accept abPeTERéSOTEr | Ved
from 5 various organic and inorganic acids and bases. An active ingredient
conprising a preferred conpound is ofte¥utilized in the formof a salt
thereof, especially where said salt formconfers on said active ingredient
i nproved phar macoki netic properti es as conpared to the free formof said

G111 sed 10 bhevinitey O PEE [hsef Resrremted e pianple. srbauhr said
acti vet [ ggredNemavhs?ln Bibeitm. Bidpiars, Ac@ﬂgbrsfgl -ge2i(tedt)e phar rracok|srs1:;|sc
Pnd may” evenT T8 et S bppBHhERor ﬂi%&sh@oaﬂyt?iaﬁ BhoBb SR P

i ngredi ent \mtelasumlsmedetermmlm@thmel%paames ﬁtﬁtmnqe;ntﬁahonhélrﬁublwor 15 The
phar magOk' nefd B%E;fﬂeg% ﬁ%%ugkt@ﬁtdf‘(ﬁe bﬁﬂ{rﬁé“a%ﬂ\tnﬂ)’)/g" ch may be

favorably affete I nc e.g., e rmanner 1 n whic aid active
ingredient is transported across cell nenbranes, which in turn may

directly andprgfesinly, ‘ﬂﬁ’é mv@hfléﬁtpré\ﬂéeélhﬁ'cth@h's@@f et §<bﬂh|pbuhti§)mentloned
blotransforrmhlon and 20, excretclon of Ts h' ctlve |g:gre($ilent ile the
route of adnfn?'& LPFERATEIO 3 MECICAMPRECEIERNRY MYSCAEERk FI5RATES: WHSSP t ant |
and vari ous saidtnoyoczadial dlpbasesa*slm@\wra‘larmmdtwiahdlimgmwailo@mat ors can

criticaglly a vailability, the solubility of said active
mgred?dent éﬁeﬁ’ééﬁlﬁ%ﬁ&dependent upon the character of the particular salt

formthereof which it utilized. Further, as the artisan 25 understands, an

agueous sol UMo%f‘Pfgfer%Blﬁtl?éHv\éﬁHbH%‘?@\ﬁdj@snfor‘{‘hé Esﬁ'b‘?méi&rtn %uncﬁ@%F r api d

absorption of cti've ingre Into & bei ng
treated, whil0Muig r@fﬁnﬁrir@r%%%ngrﬁefﬁgtrsaﬁng a@rq;o@nr aag% pease, dosage

fO?rlrns_ WIIIt fe‘s‘aékélbleld?|r*r@@?rsibﬁ?@h@o@b&ﬂélﬁécthﬁh‘n@fre@@rfds@ﬁtlhMWlawt@dttent ¢ 30
al | esti sa ctive,inqgredi.e rererre e o
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absor pti on oin- stanhreatermsad dosage form can be adversely affect ed by
physi cal characteristics such as polarity, enesis caused by irritation of
the gastrointestinal nucosa, destruction by di gestl ve enzynes and | ow pH,

irregul ar abMergavesniherinysion Royidesor the yseselidhe sompaussts eniignast 35
drugs, and nep@ROor pregitingE WiRkficathehter fUeMSRvehtiieulan r&FodBMg bfter a, or

20 infarction or congestive heart failure of different severity (according to
NYHA class | to V).

The preparations for the treatment of the mentioned diseases can be used
as medicaments in human or veterinary medicine. Suitable excipients are

25 organic or inorganic substances which are suitable for enteral (for example
oral), parenteral, topical or nasal (for example in the form of nasal spray)
administration and do no react with the novel compounds, for example
water, vegetable oils, benzyl alcohols, alkylene glycols, polyethylene
glycols, glycerol triacetate, gelatine, carbohydrates, such as lactose or

30 starch, magnesium stearates, talc or vaseline. Suitable for oral
administration are, in particular, tablets, pills, coated tablets, capsules,
powders, granules, syrups, juices or drops, suitable for rectal
administration are suppositories, suitable for parenteral administration are
solutions, preferably oil-based or aqueous solutions, furthermore

35 suspensions, emulsions or implants, and suitable for topical application are
ointments, creams or powders. The novel compounds may also be



the liver. Formulation of said active ingredient into different

har maceutically WD 02/051814 PCT/ EPO1/ 15070 -55 acceptable salt fornms may
be effectw@e2idsisaverconi ng or alleviating one or nore of PCYEPEIBGUE-

reci ted problens encountered with absorpjion of oral dosage fornms. 5 Anong
t he pharnaceutical salts recited further’ above, those which are preferred
I ncl ude, but are not limted to acetate, besylate, citrate, funarate,

gl uconat e, hem succinate, hippurate, hydrochl oride, hydrobron de,
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1, 2 or 3, ce er al so

above- descr dgpggghewh!ﬁﬁt hflé’w@ﬁgﬁcﬁ%ﬁgﬁe @‘%r{r&eﬁﬂ'& §?’e carrier in
accor dance v@wﬁermé cpmpegnds @s d@tﬂdeéﬁb@&ee@%ﬁﬁrwlﬁm@@r tiergpetticarri ers
whi ch age We%%ed‘t%%o'n&hb%‘pﬁ :%;@ﬁf‘stwﬁénte th%%eg?édbgfréa éﬁ%rddn%nﬂeés used

herei n incl udes accepta excl pl ent Juvan S | cl es,

sol ubi | i zat i With yyhed arm%fébemwrpaﬂli éqr@qegtlom crharmaceytically argeptahie agents
wel | known teartiBgs Wﬂdrmadbsfa@e foFpyi di ng favorable properties in the final

h t l. der, t Ll.ustrate th
ol | ows 5 bradieelg e eifesaaf itk adninsteiobgyish are Liffiot afka my be
used i n the gikan patient, |asa/l/elbzam1ap|sncxprlatt5ta1hetd19eaqm eisomden, oy eohdition and

Lher eafd er ofWifelGholver (ARGE Iding rabrddie various  types of
? gg rs 1 ncl ud

I ngredi ent s. pca rri are by no neans limted to, ion
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The pharmaceutical compositions of the present invention comprise any
one or more of the above-described inhibitory compounds of the present
invention, or a pharmaceutically acceptable salt thereof as also above-

20 described, together with a pharmaceutically acceptable carrier in
accordance with the properties and expected performance of such carriers
which are well-known in the pertinent art.

The amount of active ingredient that may be combined with the carrier

25 materials to produce a single dosage form will vary depending upon the
host treated, and the particular mode of administration. It should be
understood, however, that a specific dosage and treatment regimen for any
particular patient will depend upon a variety of factors, including the activity
of the specific compound employed, the age, body weight, general health,

30 sex, diet, time of administration, rate of excretion, drug combination, and
the judgment of the treating physician and the severity of the particular
disease being treated. The amount of active ingredient may also
depend upon the therapeutic or prophylactic agent, if any, with which the
ingredient is co-administered.

35



35 proteins, e.g., human serum al bum n; phosphates; glycine; sorbic acid;
potassi um sorbate; partial glyceride m xtures of saturated vegetable fatty
WO 02/ 0580 42/6XT814EPO01/ 15070 -56 aci ds; hydrogenat ed pal nPOT/EB)1/As010€r ;
salts or electrolytes, e.g., prolaninegsulfate, disodium hydrogen
phosphate, potassium hydrogen phosphat e, sodiumchloride, and zinc salts;
colloidal silica; magnesiumtrisilicate; polyvinyl pyrrolidone;

cel | ul ose-based substances; e.g., sodium carboxy 5 nethylcellul ose;
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al so be usedpre»eﬁfu@lsorrh@rpmeﬂnla@@tmc@y@dc@gwm@amﬁeot Mdmﬁw&ceut i cal
corrp03| tiron 1s pressure.
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Such propel | DRICER Ry, g0 /! '6 y 89 é &P RS0 Vcﬁ88"3¢%8ﬁs such
as dichloro Qeﬁd ahuctN/mmgmacBeh’awh;chdt dial mtweWIoastlymseessS]aam magieven

trichl oromon |Mféﬁfaﬁ%a:tﬁé§%’arr%b[:6€ﬁﬁe}glc§ lof 8aliod & &%LII qradiie Hon such as

but ane, propa hereof . i'al agents
i ncl udi ng aﬂteleQ@ftt@rl’ﬁSdherad}ﬂUfﬂﬁLﬁﬁ?@&lﬂy mfbedmdyprot ozoal 30 agents are added
wher e ife phar maceut [ cal conposition | s topicall y appl i ed to areas of the

ski n whi ch kel ave suffer Cijversa <ﬁd ition ustal ned
abr asi ons or |&%P a ISV QPEHLeSs ﬁ?' BCHvRr IBEEg PNt Wiic 58?3(3 fungi or
pr ot ozoa. Anﬂawmatil)oaﬁf@&tedmm@e | ngl, digke nsarcler ircwhiohusais a@evéam?gwdileat cohol ,

chl orobut anol s'trdh BOP&L,& tagyc;ssaéeﬁlorlﬂghbrgﬁé%}%hich in turn may directly and

positively affect the absorption, distribution, biotransformation and

20 excretion of said active ingredient. While the route of administration of the
pharmaceutical composition is important, and various anatomical,
physiological and pathological factors can critically affect bioavailability, the
solubility of said active ingredient is usually dependent upon the character
of the particular salt form thereof which it utilized. Further, as the artisan

25 understands, an aqueous solution of said active ingredient will provide the
most rapid absorption of said active ingredient into the body of a patient
being treated, while lipid solutions and suspensions, as well as solid
dosage forms, will result in less rapid absorption of said active ingredient.
Oral ingestion of said active ingredient is the most preferred route of

30 administration for reasons of safety, convenience, and economy, but
absorption of such an oral dosage form can be adversely affected by
physical characteristics such as polarity, emesis caused by irritation of the
gastrointestinal mucosa, destruction by digestive enzymes and low pH,
irregular absorption or propulsion in the presence of food or other

35 drugs, and metabolism by enzymes of the mucosa, the intestinal flora, or
the liver. Formulation of said active ingredient into different harmaceutically




35 nmercuric acetate, potassiumsorbate, and sorbic acid. Antifungal agents
WO 02/ 051814 PCT/ EPO1/ 15070 -57 include such conpounds as benzoic acid,
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conpositions 5 of the present invention in order to protect them agai nst
the gromh of potentially harnful m croorgani sns, which usually invade the
aqueous phase, but in sone cases can also growin the oil phase of a
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hydr oxyd oI uetdeylatéyarphosetianine. aci d, potassi um metabisulfite, propyl
octyl and dodecyl gallate, sodiumnetabisulfite, sulfur dioxide, and

t ocopherols. 25 Buffering agents are used to naintain a desired pH of a
conposi ti on Wuatiple salfafdrimsherd,indluded Wrtblreﬁfeem<me05f the psestnt agentisnand
shifting eq %Q&ﬁﬁ TR f ng may be
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pot assiim 30 RhARROSMRDFIES mB%@%IPﬁrﬁQQﬁahﬁé%mm'IlFmtea'Tg tartaric

har maceUt %ia”%af%?@%q%t%%e Himaraie, dendeiimins. ShasoRoles BIRorBrca ot | ve
conpounds angihg@tcdhtoriddnd i ncl ude, e.g., edet ate di potassium edetate 35
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The pharmaceutical compositions of the present invention comprise any
20 one or more of the above-described inhibitory compounds as defined in
claims 1, 2 or 3, or a pharmaceutically acceptable salt thereof as also
above-described, together with a pharmaceutically acceptable carrier in
accordance with the properties and expected performance of such carriers
which are well-known in the pertinent art.
25
The term "carrier" as used herein includes acceptable diluents, excipients,
adjuvants, vehicles, solubilization aids, viscosity modifiers, preservatives
and other agents well known to the artisan for providing favorable
properties in the final pharmaceutical composition. In order to illustrate
30 such carriers, there follows a brief survey of pharmaceutically acceptable
carriers that may be used in the pharmaceutical compositions of the
present invention, and thereafter a more detailed description of the various
types of ingredients. Typical carriers include but are by no means limited
to, ion exchange compositions; alumina; aluminum stearate; lecithin; serum
35 proteins, e.g., human serum albumin; phosphates; glycine; sorbic acid,;
potassium sorbate; partial glyceride mixtures of saturated vegetable fatty
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pepti de derivatives, yeast, panthenol,_hexylresorcinol, phenol,
tetracycline hydro 5 chloride, lamn d@tdkinetin; retinoids for treating
skin cancer, e.g., retinol, tretinoin, isotretinoin, etretinate,

acitretin, and arotinoid; mld antibacterial agents for treating skin
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Di spersing and suspendi ng agents are used as aids for the preparation of
25 stable fornul.ations éalgd i.ncl ude enan v|idone, and silicon

e. dg. | i
di oxi de. Enof‘\Cidif{ing andealkglizing agsp@g@%&d@%ﬂgﬁ) Ny g‘ﬁ% Pr - sol ubl e,
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hydroxide. Alkalizing agents which contain active amine groups, such as
20 diethanolamine and trolamine, may also be used.

Aerosol propellants are required where the pharmaceutical composition is
to be delivered as an aerosol under significant pressure. Such propellants
include, e.g., acceptable fluorochlorohydrocarbons such as dichloro-

25 difluoromethane, dichlorotetrafluoroethane, and trichloromonofluoro-
methane; nitrogen; or a volatile hydrocarbon such as butane, propane,
isobutane or mixtures thereof.

Antimicrobial agents including antibacterial, antifungal and antiprotozoal
30 agents are added where the pharmaceutical composition is topically
applied to areas of the skin which are likely to have suffered adverse
conditions or sustained abrasions or cuts which expose the skin to infection
by bacteria, fungi or protozoa. Antimicrobial agents include such
compounds as benzyl alcohol, chlorobutanol, phenylethyl alcohol, phenyl-
35 mercuric acetate, potassium sorbate, and sorbic acid. Antifungal agents
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polyoxy Antioxidants are added to protect all of the ingredients of the pharma-

ceutical composition from damage or degradation by oxidizing agents

20 present in the composition itself or the use environment, e.g., anoxomer,
ascorbyl palmitate, butylated hydroxyanisole, butylated hydroxytoluene,
hypophosphorous acid, potassium metabisulfite, propyl octyl and dodecyl

gallate, sodium metabisulfite, sulfur dioxide, and tocopherols.

25 Buffering agents are used to maintain a desired pH of a composition once
established, from the effects of outside agents and shifting equilibria of
components of the composition. The buffering may be selected from
among those familiar to the artisan skilled in the preparation of
pharmaceutical compositions, e. g., calcium, acetate, potassium

30 metaphosphate, potassium phosphate monobasic, and tartaric acid.

Chelating agents are used to help maintain the ionic strength of the
pharmaceutical composition and bind to and effectively remove destructive
compounds and metals, and include, e.g., edetate dipotassium, edetate

35 disodium, and edetic acid.



et hyl ene sorbitol, polyoxyethylene sorbitan, hydrophilic wax esters,
cetostearyl al cohol, oleyl alcohol, lanolin alcohols, cholesterol, nono-
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pramoxine hydrochloride; topical analgesics for relieving pain and
inflammation, e.g., methyl salicylate, camphor, menthol, and resorcinol;
20 topical antiseptics for preventing infection, e.g., benzalkonium chloride and
povidone-iodine; and vitamins and derivatives thereof such as tocopherol,
tocopherol acetate, retinoic acid and retinol.

Dispersing and suspending agents are used as aids for the preparation of
25 stable formulations and include, e.g., poligeenan, povidone, and silicon
dioxide.

Emollients are agents, preferably non-oily and water-soluble, which soften
and soothe the skin, especially skin that has become dry because of

30 excessive loss of water. Such agents are used with pharmaceutical
compositions of the present invention which are intended for topical
applications, and include, e.g., hydrocarbon oils and waxes, triglyceride
esters, acetylated monoglycerides, methyl and other alkyl esters of Cqo -
Coo fatty acids, C1o - Cop fatty acids, Cqg -Cyg fatty alcohols, lanolin and

35
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propylene 15 stearyl ether, propylene glycol, propylene glycol diacetate,

sesame oil, and purified water; stabilizers, e.g., calcium saccharate and

thymol; surfactants, e.g., lapyrium chloride; laureth 4, ie., a-dodecyl-o-

20 hydroxy-poly(oxy-1,2-ethanediyl) or polyethylene glycol monododecyl
ether.

Emulsifying agents, including emulsifying and stiffening agents and
emulsion adjuncts, are used for preparing oil-in-water emulsions when

25 these form the basis of the pharmaceutical compositions of the present
invention. Such emulsifying agents include, e.g., non-ionic emulsifiers such
as Cqp -Cy fatty alcohols and said fatty alcohols condensed with from 2 to
20 moles of ethylene oxide or propylene oxide, (Cs -C12)alkyl phenols
condensed with from 2 to 20 moles of ethylene oxide, mono- and di-C1o -

30 Cyo fatty acid esters of ethylene glycol, C4q -Cq fatty acid monoglyceride,
diethylene glycol, polyethylene glycols of MW 200 6000, polypropylene
glycols of MW 200-3000, and particularly sorbitol, sorbitan, polyoxy-
ethylene sorbitol, polyoxyethylene sorbitan, hydrophilic wax esters,
cetostearyl alcohol, oleyl alcohol, lanolin alcohols, cholesterol, mono- and

35 di-glycerides, glyceryl monostearate, polyethylene glycol monostearate,
mixed mono- and distearic esters of ethylene glycol and polyoxyethylene
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20 Excipients include, e.g., laurocapram and polyethylene glycol monomethyl
ether.

Where the pharmaceutical composition of the present invention is to be
applied topically, penetration enhancers may be used, which include, e.g.,
dimethyl isosorbide, diethyl-glycol-monoethylether, 1-dodecylazacyclo-

25 heptan-2-one, and dimethylsulfoxide (DMSO). Such compositions will also
typically include ointment bases, e.g., petrolatum, polyethylene glycol,
lanolin, and poloxamer, which is a block copolymer of polyoxyethylene and
polyoxypropylene, which may also serve as a surfactant or emulsifying
agent.

30
Preservatives are used to protect pharmaceutical compositions of the
present invention from degradative attack by ambient microorganisms, and
include, e.g., benzalkonium chloride, benzethonium chloride, alkyl esters of
p-hydroxybenzoic acid, hydantoin derivatives, cetylpyridinium chloride,

35 monothioglycerol, phenol, phenoxyethanol, methylparagen, imidazolidinyl
urea, sodium dehydroacetate, propylparaben, quaternary ammonium



trioleate; and sorbitan tristearate. The pharmaceutical conpositions of the
present invention may be 30 prepared using very straightforward nethodol ogy
whi ch i s webtouusder stood by the artisan of ordinary skil PCTMh&rsotohe
pharmaceuti cal conpositions of the pr gﬂent i nvention are sinple agueous
and/ or other solvent solutions, the various conponents of the overall
conposition are brought together in any practical order, which wll be
dictated | argely by considerations of 35 conveni ence. Those conponents
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glycol, isopropyl alcohol, isostearyl alcohol, methyl alcohol, methylene
chloride, mineral oil, peanut oil, phosphoric acid, polyethylene glycol,
' polyoxypropylene 15 stearyl ether, propylene glycol, propylene glycol
20 diacetate, sesame oil, and purified water.

Stabilizers which are suitable for use include, e.g., calcium saccharate and

thymol.

Stiffening agents are typically used in formulations for topical applications
25 in order to provide desired viscosity and handling characteristics and

include, e.g., cetyl esters wax, myristyl alcohol, parafin, synthetic parafin,

emulsifying wax, microcrystalline wax, white wax and yellow wax.

Sugars are often used to impart a variety of desired characteristics to the
30 pharmaceutical compositions of the present invention and in order to
improve the results obtained, and include, e.g., monosaccharides,
disaccharides and polysaccharides such as glucose, xylose, fructose,
reose, ribose, pentose, arabinose, allose, tallose, altrose, mannose,
galactose, lactose, sucrose, erythrose, glyceraldehyde, or any
35 combination thereof.



whi ch water is added in sufficient quantity to reach its original 25
predeterm ned concentration in the overall conposition. According to the
present w@entien, the pharnaceutical conpositions nay beRCT/EPEofoor m of a
sterile injectable preparation, for exgple a sterile injectable aqueous
or ol eagi nous suspension. This suspension may be 30 formul ated according to
techni ques known in the art using suitable dispersing or wetting agents
and suspending agents. The sterile injectable preparation my also be a
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t he monododecanoate, poly(oxy-1,2-ethanediyl); polysorbate 40, i.e., sorbitan,
20 monohexadecanoate, poly(oxy-1,2-ethanediyl); polysorbate 60, i.e.,
sorbitan, monooctadecanoate, poly(oxy-1,2-ethanediyl); polysorbate 65,
i.e., sorbitan, trioctadecanoate, poly(oxy-1,2-ethanediyl); polysorbate 80,
i.e., sorbitan, mono-9 -monodecenoate, poly(oxy-1,2-ethanediyl);
polysorbate 85, i.e., sorbitan, tri-9-octadecenoate, poly(oxy-1,2-ethanediyl);
25 sodium lauryl sulfate; sorbitan monolaurate; sorbitan monooleate; sorbitan
monopalmitate; sorbitan monostearate; sorbitan sesquioleate; sorbitan
trioleate; and sorbitan tristearate.

The pharmaceutical compositions of the present invention may be

30 prepared using very straightforward methodology which is well understood
by the artisan of ordinary skill. Where the pharmaceutical compositions of
the present invention are simple aqueous and/or other solvent solutions,
the various components of the overall composition are brought together in
any practical order, which will be dictated largely by considerations of

35 convenience. Those components having reduced water solubility, but
sufficient solubility in the same co-solvent with water, may all be dissolved



rectal tenperature and therefore will nelt in the rectumto rel ease the
drug. Such materials include cocoa butter, beeswax and pol yet hyl ene
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components of the composition which comprise the next stage are added
to the composition mixture under moderate agitation and mixing continues

20 for from about 5 to about 60 minutes, preferably about 10 to about 30
minutes, depending on the components of the first two stages. Thereafter,
the composition mixture is passively or actively cooled to from about 20° to
about 55°C for addition of any components in the remaining stages, after
which water is added in sufficient quantity to reach its original

25 predetermined concentration in the overall composition.

According to the present invention, the pharmaceutical compositions may
be in the form of a sterile injectable preparation, for example a sterile
injectable aqueous or oleaginous suspension. This suspension may be

30 formulated according to techniques known in the art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable
preparation may also be a sterile injectable solution or suspension in a
non-toxic parenterally acceptable diluent or solvent, for example as a
solution in 1,3- butanediol. Among the acceptable vehicles and solvents

35 that may be employed are water, Ringer's solution and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conventionally employed



i ntravenous, wherein said active ingredient: (a) is contained in solution
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injection or infusion, said ermulsions containing suitable enulsifying
agents; or (c) is 25 contained in a suéﬁension as a suspended solid in
colloidal or mcro- particulate form said suspension containing suitable
suspendi ng agents; (2) injection or infusion into suitable body tissues or
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sust ai ned- r edfaRBan@tlon may be administered in the form of suppositories for rectal
20 administration. These can be prepared by mixing the agent with a suitable
non-irritating excipient which is solid at room temperature but liquid at the
rectal temperature and therefore will melt in the rectum to release the drug.
Such materials include cocoa butter, beeswax and polyethylene glycols.

25 The pharmaceutical compositions of the present invention may also be
administered topically, especially when the target of treatment includes
areas or organs readily accessible by topical application, including
diseases of the eye, the skin, or the lower intestinal tract. Suitable topical
formulations are readily prepared for each of these areas or organs.

30
Topical application for the lower intestinal tract can be effected in a rectal
suppository formulation, as described above, or in a suitable enema
formulation. Topically active transdermal patches may also be used.

35 For topical applications, the pharmaceutical compositions may be

formulated in a suitable ointment containing the active component



tabl ets, capsules and mcroparticul ates which provide systemc delivery of
the active ingredient in a controlled nmanner up to a 24-hour period; (d)
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patient being treated; and (h) liquidperoral dosage fornms sel ected from
the group consisting of solutions, suspensions, enulsions, inverse

emul sions, elixirs, extracts, tinctures, and concentrates.
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of said active thereafter u and/ or
control | ed- chp@ggﬁorayvrl?contam sard ac ive ingredi n?% swt’ab?e Isqurdr'r] orm for
delivery by: (1) injection or infusion which is intraarterial, intra- or
20 transdermal, subcutaneous, intramuscular, intraspinal, intrathecal, or
intravenous, wherein said active ingredient: (a) is contained in solution as a
solute; (b) is contained in the discontinuous phase of an emulsion, or the
discontinuous phase of an inverse emulsion which inverts upon injection or
infusion, said emulsions containing suitable emulsifying agents; or (c) is
25 contained in a suspension as a suspended solid in colloidal or micro-
particulate form, said suspension containing suitable suspending agents;
(2) injection or infusion into suitable body tissues or cavities as a depot,
wherein said composition provides storage of said active ingredient and
thereafter delayed-, sustained-, and/or controlled-release of said active
30 ingredient for systemic distribution; (3) instillation, inhalation or insufflation
into suitable body tissues or cavities of said pharmaceutical composition in
suitable solid form, where said active ingredient: (a) is contained in a solid
implant composition providing delayed-, sustained-, and/or controlled-
release of said active ingredient; (b) is contained in a particulate
35 composition to be inhaled into the lungs; or (c) is contained in a particulate
composition to be blown into suitable body tissues or cavities, where said



said active ingredient into said |local site, and wherein said conposition
15 al so i ncludes conponents which ensure that said active ingredi ent has
predom namo byodecal activity, with little system c carryoRP€T/ERE/isS0i0t y; or
wherein said pharnmaceutical conposition_,contains said active ingredient in
suitable solid formfor delivering sai 8 hi bi t or by: (3) instillation,

I nhal ation or insufflation to said |local site, where said active
ingredient is contained: 20 (a) in a solid inplant conposition which is
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tablets, capsules and microparticulates which provide systemic delivery of
the active ingredient in a controlled manner up to a 24-hour period; (d) fast-
20 dissolving tablets; (e) encapsulated solutions; (f) an oral paste; (g) a
granular form incorporated in or to be incorporated in the food of a patient
being treated; and (h) liquid peroral dosage forms selected from the group
consisting of solutions, suspensions, emulsions, inverse emulsions, elixirs,
extracts, tinctures, and concentrates.
25
Pharmaceutical compositions within the scope of the present invention
include those wherein the therapeutically effective amount of an active
ingredient comprising a compound of the present invention required for
treating or preventing diseases, disorders, and conditions mediated by or
30 associated with modulation of PDE IV activity as described herein is
provided in a dosage form suitable for local administration to a patient
being treated, wherein said pharmaceutical composition contains said
active ingredient in suitable liquid form for delivering said active ingredient
by: (1) injection or infusion into a local site which is intraarterial,
35 intraarticular, intrachondrial, intracostal, intracystic, intra- or transdermal,
intrafasicular, intraligamentous, intramedulary, intramuscular, intranasal,
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or insufflation to said local site, where said active ingredient is contained:

20 (a) in a solid implant composition which is installed in said local site, said
composition optionally providing delayed-, sustained-, and/or controlled-
release of said active ingredient to said local site; (b) in a particulate
composition which is inhaled into a local site comprising the lungs; or (c) in
a particulate composition which is blown into a local site, where said

25 composition includes components which will ensure that said active
ingredient has predominantly local activity, with insignificant sys temic
carryover activity, and optionally provides delayed-, sustained- , and/or
controlled release of said active ingredient to said local site. For ophthalmic
use, the pharmaceutical compositions may be formulated as micronized

30 suspension in isotonic, pH adjusted sterile saline, or, preferably, as
solutions in isotonic, pH adjusted sterile saline, either with our without a
preservative such as benzylalkonium chloride. Alternatively, for ophthalmic
uses, the pharmaceutical compositions may be formulated in an ointment
such as petrolatum.

35



used as the discontinuous or internal phase of an inverse emnul sion, which
10 is coomonly referred to as a water-in- oil emnulsion. Here the active

i ngredi ewOpzoasidubl e in water and coul d be admi ni st ered RET/EPGI/1pioe
aqueous sol ution. However, inverse errulgét ons invert upon injection or

I nfusion into an aqueous medi um such as9¢ he bl ood, and offer the advantage
of providing a nore rapid and efficient dispersion of the active 15

i ngredient into that aqueous medi um t han can be obtained using an aqueous
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i ngredi ent eterm
he most common types of lnjectlons are mtramuscular intravenous, and

subcutaneous. By contrast, an infusion is the gradual introduction of the

20 pharmaceutical composition into the tissue involved. The most common
type of infusion is intravenous. Other types of injection or infusion comprise
intraarterial, intra- or transdermal (including subcutaneous), or intraspinal
especially intrathecal. In these liquid pharmaceutical compositions, the
active ingredient may be contained in solution as the solute. This is the

25 most common and most preferred type of such composition, but requires
an active ingredient in a salt form that has reasonably good aqueous
solubility. Water (or saline) is by far the most preferred solvent for such
compositions. Occasionally supersaturated solutions may be utilized, but
these present stability problems that make them impractical for use on an

30 everyday basis.

If it is not possible to obtain a form of some preferred compound that has
the requisite degree of aqueous solubility, as may sometimes occur, it is,
within the skill of the artisan to prepare an emulsion, which is a dispersion
35 of small globules of one liquid, the discontinuous or internal phase,
throughout a second liquid, the continuous or external phase, with which it



l'i qui d pharmaceutical conposition containing the active ingredient, which
Is deposited in any suitable body tissues or cavities to forma reservoir
or pool wibpbsigidow y migrates to surroundi ng tissues andror/gaeigisarod 10
eventual |y beconmes system cally distrilpged. However, these distinctions
are not always rigidly adhered to in the art, and consequently, it is
contenplated that there is included within the scope of the present
invention liquid inplants and solid depots, and even nmixed solid and liquid
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Where the active ingredient has limited water solubility, it may also be
administered as a suspended solid in colloidal or microparticulate form in a
20 suspension prepared using suitable, pharmaceutically acceptable
suspending agents. The suspended solids containing the active ingredient
may also be formulated as delayed-, sustained-, and/or controlled-release
compositions.

25 While systemic administration will most frequently be carried out by
injection or infusion of a liquid, there are many situations in which it will be
advantageous or even necessary to deliver the active ingredient as a solid.
Systemic administration of solids is carried out by instillation, inhalation or
insufflation of a pharmaceutical composition in suitable solid form

30 containing the active ingredient. Instillation of the active ingredient may
entail installing a solid implant composition into suitable body tissues or
cavities. The implant may comprise a matrix of bio-compatible and bio-
erodible materials in which particles of a solid active ingredient are
dispersed, or in which, possibly, globules or isolated cells of a liquid active

35 ingredient are entrapped. Desirably, the matrix will be broken down and
completely absorbed by the body. The composition of the matrix is also



5 the patient's skin where it is taken up as part of the general
circulation of the patient, ultimately providing system c distribution of
t he acti weo 02/0r18=di ent over a desired, extended period of PCT/ERI1/EDHO
included are inplants which are placed,peneath the epidermal |ayer of the
skin, i. e. between the epiderms and the derm s of the skin of the
patient being 10 treated. Such an inplant will be formulated in accordance
with well known principles and materials conmonly used in this delivery
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active ingredient becomes absorbed and transported to effect systemic

20 administration.

Systemic administration can also be accomplished by inhalation or
insufflation of a powder, i.e., particulate composition containing the active
ingredient. For example, the active ingredient in powder form may be

25 inhaled into the lungs using conventional devices for aerosolizing
particulate formulations. The active ingredient as a particulate formulation
may also be administered by insuffiation, i.e., blown or otherwise dispersed
into suitable body tissues or cavities by simple dusting or using
conventional devices for aerosolizing particulate formulations. These

30 particulate compositions may also be formulated to provide delayed-,
sustained-, and/or controlled- release of the active ingredient in
accordance with well understood principles and known materials.

Other means of systemic administration which may utilize the active
35 ingredients of the present invention in either liquid or solid form include
transdermal, intranasal, and opthalmic routes. In particular, transdermal



nodul ation of PDE IV activity, will depend on a variety of factors, such as
the nature of the inhibitor, the size of the patient, the goal of the
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bet ween aboutPrigoipkss and iads gommdomy uged s tus eﬁga
preferably b%ysﬁgr@@% lriLQchQawéprthp Ebv?d@icérﬁrﬁled ]sQ%té]nBB- per day, and

nost perferabl ween about - 0 0 ng per
day of the ﬁ@fj(q}'@q waddgiease @?;gﬁﬁch%@%{eﬁ'PB?@?q g‘t? E&Eﬁm ranges
81;3 dosage ?rasmrm paﬂi@ﬁrsaaﬂsutbeqmabrrd@ls(@lbcnﬁ@m J Bnglbntshsrosaizle ’dne Sammd edl ent
per  day ven_ patient er of il a dose is
w0 b2 38 181 ity Bl RaBR50 S el B ry KT Re D =Rl o 2 BB
phar macol ogi eaihoahtheplimitatimoddi beding subject to degradation, damage or aCCIdentaI
removal as a consequence of being exposed on the top layer of the

patient's skin.

20 In the above description of pharmaceutical compositions containing a
preferred compound, the equivalent expressions: "administration",
"administration of", "administering", and "administering a" have been used
with respect to said pharmaceutical compositions. As thus employed, these
expressions are intended to mean providing to a patient in need of

25 treatment a pharmaceutical composition of the present invention by any of
the routes of administration herein described, wherein the active ingredient
is a preferred compound or a prodrug, derivative, or metabolite thereof
which is useful in treating a disease, disorder, or condition mediated by or
associated with modulation of PDE IV activity in said patient. Accordingly,

30 there is included within the scope of the present invention any other
compound which, upon administration to a patient, is capable of directly or
indirectly providing a preferred compound. Such compounds are
recognized as prodrugs, and a number of established procedures are
available for preparing such prodrug forms of the preferred compounds.

35



factors as the half-life of the active ingredient, which reflects its rate
of catabolismand clearance, as well as the mninmal and optimal bl ood

pl asma owobhevistaody fluid | evel s of said active ingredi erCT/@Pt1zISHEd i n t he
5 patient which are required for therag§$t|c ef fi cacy. Nunerous ot her
factors nust al so be considered in decCi‘dihg upon the nunber of doses per
day and the anount of active ingredient per dose that wll be

adm nistered. Not the |l east inportant of such other factors is the 10

I ndi vi dual f ' b d.. Thu I wh
o el R SRRIEe Y e S he B el S o Ve
admi ni st er edpteventing Jaydisease eliszsdér, onbanditioo mediated: heolt asegsjatéd wiﬁhone to
four doses &%’&ﬁ\eﬁl}olnnc% Iﬂﬁ%qg%'ﬁ%/gp%\a@ﬁegeﬁa éﬂ%‘%ﬂﬁx%@(eﬁcﬁ@r’s ’s%léh gs Puffs”

of an inhaler dose contal ning from
about 15 50th® natute abthetinhibitor, e @tzeeaftthe/@atlﬁ@tr e epal of the treatnaeit on al so

relateg to ath%eﬁatﬁké b trféogﬂaﬂthélbpwo 8k tn%%@é’d aehé sPé@Mé phfarmé@éutwal effective

anount of a conpound ceutically usable
deri vati ves, CQBPoaities used. §F@F%P§%ﬁ%@@nﬁ mq' Ga'ﬂ?l@swﬁ? Eﬁi NG eof in all

ratios, and pkwician. ef fective amount of a further medicament active
|ngred|ent 25 The set conprises suitable containers, such as boxes,

i ndi vi dual bottles, bags or anpoul es. The set nay, for exanpl e, conprise
separ at e anpbai exampmmmametﬂa& dosagesformfis ecal, eq. aatabiet @fcapsolmpound of the

f | | d

ster co Soner Litdble dbSaBO BVERC 6t i lelrachBodifls Wi o BomaA AT o
effective anBunisg/ke a@df%hQLﬁéO Grew/ kchaiebrdyaweiohd pehgamr@fﬁrablu di ssol ved or
|'yophilised pefyge Tﬁts'olﬁm nepad abbigt 5.0 rﬁ%/kg df b@agi vidightodersieg), ogi cal 'y

acceptable salts es there f C 0 ferably for
conmbati ng di @P&%@égfg@ﬁW?P el abeuf {9 Fté}k%ﬁ EM(’?%H@% QFCAK/P
(cycl oadenospogy mes plagt and hest brefortibly bewedreabaodt 2020 pgtkgogndin

AP | Soel Céﬁ%ﬁp ﬁﬁ]’gg*?qlgflﬁ ¥ WelokY B 3 Syt Joblrgl e ' ressed

Where the dosage form is topically administered to the bronchia and lungs,
e.g., by means of a powder inhaler or nebulizer, suitable dosage levels of
the compounds will be between about 0.001 ug/kg and about 10.0 mg/kg

20 of body weight per day, preferably between about 0.5 ng/kg and about 0.5
mg/kg of body weight per day, more preferably between about 1.0 ng/kg
and about 0.1 mg/kg of body weight per day, and most preferably between
about 2.0 ug/kg and about 0.05 mg/kg of body weight per day of the active
ingredient.

25
Using representative body weights of 10 kg and 100 kg in order to illustrate
the range of daily oral dosages which might be used as described above,
suitable dosage levels of the preferred compounds will be between about
1.0 -10.0 pg and 500.0 - 5000.0 mg per day, preferably between about

30 50.0 - 500.0 pg and 50.0 - 500.0 mg per day, more preferably between
about 100.0 - 1000.0 ug and 10.0 - 100.0 mg per day, and most perferably
between about 200.0 - 2000.0 ug and about 5.0 - 50.0 mg per day of the
active ingredient comprising a preferred compound. These ranges of
dosage amounts represent total dosage amounts of the active ingredient

35 per day for a given patient. The number of times per day that a dose is



i nfl ammati on and causes muscle relaxation. In particular, the PDE IV
inhibitors according to the invention can be used in the treatnent of

al l ergi c wabzensss, asthma, chronic bronchitis, atopic dePOBEPUI/S)70
psoriasis and other 5 skin diseases, inflammtory disorders, autoi nmune

di seases, such as, for exanple, r heunaf®rd arthriti s, multiple sclerosis,
Crohn' s di sease, diabetes nellitus or ulcerative colitis, osteoporosis,
transpl ant rejection reactions, cachexia, tunour growh or tunour

nmet ast ases, sepsi.s di sorders at herosclerosis,and AIDS. 10 In
Genorar. & he SoMuusterER e Lesif hSh Sueh BhATVERIPERCAT BRavtecinete

admi ni st er ed factodcethedwaif-life i tidé agtiteinghedienhpdicidreflectpitaratefof bet ween 1
and 500 ny, | 1 e i.y. The daily
dose i's pret SHEBRIMBREUEREEr 05 W58 s G0 R RCinE BORR8 Bkl ¢
However, t he pigsaea o etheodedy drictlevalsmitsaishactivepparedient attainerbintei ety of
factors, for oaHeMliGichArd P@%Lﬁifécd WWer?Ee&t'i‘t?eﬁi%@y.f' ¢ conpound enpl oyed, on

the age, body weight, general state of health, sex, on the diet, on the
time and nethod of admi nistration, on the excretion rate, nedi canent

conbi na- ti orNam@ragvsther factdrsirmestss bewoasidetddrsdedidingtupom thee t her apy
applies. Oraln ﬁoraggp nlsst rratl on .l Shé)refergtel%c,[Exai | e ilr:xt Efrf cte f, the
conmpounds of H PLOPd%H R?CQ?Y ij ¥ PEICHT 8 P& Hgﬁeéjrgl it ﬂibnuclear
cel | s ( PBMC) will be iadotinistded r Mot thiedessidoghootnt biesudhhgtheo fatsrstg thde
Lynphopgep ¢ I iBRMiKE! C L 1640
cul turgb medi E@gﬁlégﬁéép%gﬁggﬁ%@act |l@§tt%g?é1i3ﬁn@r? &ﬁ%ﬁ&%%ﬁ% for 5
days at 37C mﬁjaqto%lmd(‘?ent%uwédﬂomeat or psveshasthere@indds plates. The T
cel I's withi nalhfinis3Md RIERAKALL @Rradc? intRPARE inteihg I8hiS U @hemheotfBugn
nmonocl onal anti body t.o,. Cultures are set as triplicates including a
Control groufOPER EPUTIRINGS! FTUELORE A 3 UoParRNG ARKBRNCS: (UTRORENa | are

di ssol ved i nirbidi, il B admiihisieded éashedhy, ieach Wosereantadingnfroreciioud |

cul turqg are br(ﬁgé ed with DMSO equivalent to the inhibitor concentration.
18 hrs bef org t end of the assay, 3H thymdine is added to the cultures.

The i ncor por & aboutcf0.0 anty obactiva ingrediert. the cells is then neasured in a
bet a-counter. 35 WO 02/051814 PCT/ EP01/ 15070

The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or its

20 pharmaceutically usable derivatives, solvates and stereoisomers, including
mixtures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredient.

25 The set comprises suitable containers, such as boxes, individual bottles,

bags or ampoules. The set may, for example, comprise separate ampoules
each containing an effective amount of a compound of the formula | and/or
its pharmaceutically usable derivatives, solvates and stereoisomers,
including mixtures thereof in all ratios,

30 and an effective amount of a further medicament active ingredient in
dissolved or lyophilised form.

The compounds of the formula | and the physiologically acceptable salts

and solvates thereof can be employed preferably for combating diseases
35 which are caused by an excessively low cAMP (cycloadenosine

monophosphate) level and/or can be influenced by an increase in the



-75 The data of at |east three independent experinents are cal cul ated as
percent inhibition of the control (mean SEM wthout inhibitor. Fromthis
data t he w@ob@18al ue i s determ ned. Resul ts: 5 The conporaUsPaf1shmr mul a |
afford a marked reduction of T-cell ?Jblferation. Exanple 11: Effect of
t he conpounds of fornmula | on cytokine ‘production in human peri pheral

bl ood nonocytic cells 10 Peri pheral bl ood nononucl ear cells (PBMC) are

i solated fromthe bl ood of healthy donors by the Lynphoprep gradient

met hod. 2000Q | . are cyl tur in RPM 16 ulture

Cont ai i ng. SOANEBIEVehadia ipBfBs oY Rl i R HEBAUAG bbby RIGNEY 1 006 oo

in 96 wel | fIindanboatiemandicauses muscld m{astioGulnt paréisular, éheeRDE;bVas
triplicates q : '

formula | ar @Eé‘%bggggﬁ&dﬁ%k’ ||jr\?er%[9?1% §89§%&W@e§fr?éntn€e ture ':ég(ésil
Control cul t disegses.casth@g: slropia pronebiis eatopia dermatisis, sty and atkern to t he
IeQBIeP: ?rg;t gOglfigrﬂlée(?;éééénﬁrﬂaﬁﬂﬁat%v%flébﬂieggr%lt@ﬁhﬁl@hé giafjéégfﬁlgttﬁ‘ﬂ&plpgdem
mebsur od w t AXGBRIBRUAPIS 1A 0k aie e q egRsise GYORRS STSare. QRbeISs o

cal cul ag ed 3maﬂ&usenmoenéﬁ\m ¢alitis/ @%cecpdl)raisis:)ltranfspltahem}@mdrodeacmomﬂout t he
conpound an val u cas tio

det erm ned tﬁé&%{'g&g@a 'lé?ov&trg $ 8@%%&%88? ?%Orsllﬁjlrﬁémw& ?'SPEA]%{ Shar ked
reduct i on i nathegoseéerassseand AIDS. 2, |FN-y, TNF-a and IL-12. The

I mmunoggippr essant cytokine |IL-10, however, is stinulated. Exanple III:

Ef fect of the conpounds of fornula |I on experinmental 30 rryocardl al
i nfarction i h ganerakibe sehplgnpes assordimania thelinvepdionars tsetegably

i ntraper it ongahdinistéréd inldoses éottbspbRdifg ﬂé&hejedﬂﬂiﬂurﬂ%ﬁbl%nﬁ oY BERV&¥IE
occl usion of ,the %@t cor on& %ﬁl arbt gzvé/ g@(ﬂda cause n| f r@nt dose
dependent 1 e D B impanictisgPebyeem b and L Gt ssoprinity
protection, dailedosd isoprefdrablydsstwedilabaut 6\02 and $0 nﬁﬁk@b&ﬁbbdﬁed@l@m. measur ed
by ELI 34 However, the specific dose for each patient depends on a wide variety of
factors, for example on the efficacy of the specific compound employed, on
the age, body weight, general state of health, sex, on the diet, on the time
and method of administration, on the excretion rate, medicament combina-
tion and severity of the particular illness to which the therapy applies. Oral
20 administration is preferred.

Example I: Effect of the compounds of formula | on T-cell proliferation
Peripheral blood mononuclear cells (PBMC) are isolated from the blood of
healthy donors by the Lymphoprep gradient method. 200000 PBMC/well

25 are cultured in RPMI1640 culture medium containing 5% heat inactivated
human serum (AB pool) for 5 days at 37°C and 10% CO- in 96 well flat
bottom microtiter plates. The T cells within the PBMC preparation are
selectively stimulated with an monoclonal antibody to CD3. Cultures are
set up as triplicates including a control group receiving no treatment.

30 The compounds of formula | are dissolved in DMSO at 102 M and diluted
in culture medium. Control cultures are treated with DMSO equivalent to
the inhibitor concentration. 18 hrs before the end of the assay, ®H-
thymidine is added to the cultures. The incorporation of radioactivity into
the cells is then measured in a beta-counter.

35



WO 02/ 051814 PCT/ EP01/ 15070 -76 Exanple IV: Effect of the conpounds of
formula | on experinental nyocardial infarction in rabbits There is a
cardi opr ov@ozr/dseidef fect by PDE IV inhibition in anaesthet PEBEPOWLSD t S

subj ected to 30 m nutes of coronary art.Féy occlusion (side branch of 5 the
ramus circunflexus of the left coronar rtery) foll owed by 120 m nutes of
reper fusi on. Conpounds of fornula I appl led prior to the coronary

occl usion, reduce infarct size as conpared with placebo treatnent. The

car di opr of ot NGGEL PLBL Bah e BUERAHF LT Pesa o aprurlBh 88y nam ¢ 10
ef fects, si nperdeshirthibitiore ohtive oerdrol gmean gk HEdYwitreout émteibitore &nar dhits
t hr oughout t?ﬁtaetﬁBquW%@e iRt Rhed. Above and bel ow, all terrperatures are

given in C ow ng exanples, "conventional work-up" neans that
wat er i s addEgsuffs: necessary, 15 the pHis adjusted, if necessary, to

bet weeg 2 anqihé%onfmﬁfa@c;mo@ﬁulbh%ﬁ@mlétmémbuqedeéudm@f%@nproduct the
m xture is extrlger ﬁd with ethyl acetate or dichloromethane, the phases are

separ at ed, tRE! A'c phase is dried over sodium sul fate and evaporated,
and the product is purified by chroma- tography on silica gel and/or by

oY L S 55 ARk S o oo, B 5B ™ o

wi se to a ni Rteduction in bonkan periphevalihlbod modotgtis@ells of pot assi um

carbongge | ”Péﬁﬁﬁer’al B8 oo%cn%ﬁaﬁﬁélééﬁcenm@fa'@é § HrfisWRRed frohd 612 19¥64 BF 9t and

subj ected to conventional wor glv

healthy donors by the Lymphoprep gradlent method. 200000 PBMC/well
are cultured in RPMI1640 culture medium containing 5% heat inactivated
human serum (AB pool). at 37°C and 10% CO. in 96 well flat bottom
microtiter plates. Cultures are set up as triplicates including a control

15 group. Solutions of the compounds of formula | are prepared in DMSO at
102 M and diluted in culture medium. Control cultures are treated with
concentrations of DMSO equivalent to the inhibitor concentrations.
The culture supernatants of three independent experiments are pooled and
cytokine activity in the supernatant is measured with commercially

20 available ELISA test kits.
The data are calculated as percent inhibition/stimulation of the control
without the compound and the ICsq value or EC5 value in case of
stimulation is determined thereof.
Result

25 The compounds of formula | afford a marked reduction in the release of IL-
2, IFN-y, TNF-a and IL-12. The immunosuppressant cytokine 1L-10,
however, is stimulated.

Example lli: Effect of the compounds of formula 1 on experimental
30 myocardial infarction in rats
The compounds of formula |, administered intraperitoneally with 1, 3, and
10 mg/kg, 1 hour before reversible occlusion of the left coronary artery in
rats cause a significant dose dependent reduction of infarct size. In
correspondence with this protection, a reduction of plasma TNF-a levels is
35 observed, as measured by ELISA.



35 WD 02/ 051814 PCT/ EPO1/ 15070 -77- Step B: N O0O\\ OO+ N+ Na=N\/0
/ N 501 HOO 3456 10 1.10 kg of sodiumcyanide are introduced into
a sol uti omoet/03800 kg of 3, 3.15 1 of norpholine and 3. 4PCREP@i15070

tol uene-4-sulfonic acid in 18 | of THF.__The m xture was stirred overni ght
and subjected to conventi onal work-up,'7%|‘vi ng 6. 15 Step C NO +\\/OO
\ZzZNV\ ~N ONpOC 020 --0 67 8 A solution of 0.064 kg of sodium
in 1.30 I of nethanol was added to 3.840 kg of 6. A m xture of 1.385 | of

et O] 257! Bphlldd: Beocflo 68 EARAS el B BAHTR AR ESUERMAE S
gave 8. Stepniyocdardidlinfarctiofl inMabb#e \/ O / NH3+OH
There is a cardioprotective effect by PDE IV inhibition in anaesthetised
rabbits subjected to 30 minutes of coronary artery occlusion (side branch of
5 the ramus circumflexus of the left coronary artery) followed by 120 minutes
of reperfusion. Compounds of formula | applied prior to the coronary
occlusion, reduce infarct size as compared with placebo treatment. The
areas at risk are comparable between verum and placebo groups. The
cardioprotective effect cannot be attributed to favorable hemodynamic
10 effects, since heart rate and mean aortic pressure remain constant
throughout the experimental protocol.

Above and below, all temperatures are given in °C. In the following
examples, “conventional work-up” means that water is added if necessary,

15 the pH is adjusted, if necessary, to between 2 and 10, depending on the
constitution of the end product, the mixture is extracted with ethyl acetate
or dichloromethane, the phases are separated, the organic phase is dried
over sodium sulfate and evaporated, and the product is purified by chroma-
tography on silica gel and/or by crystallisation.

20

Example 1

Step A:

o 0

H \/O

25 + /\I —
o o
1 2 3

30

A solution of 2.10 | of iodoethane in 6.0 | of diethyl ether was added drop-
wise to a mixture of 4.00 kg of isovanilin and 10.50 kg of potassium
carbonate in 32.5 | of acetonitrile. The mixture was stirred overnight and
subjected to conventional work-up, giving 3.

35



"HZN O NO OO 08 9 10 35 WO 02/051814 PCT/ EPO1/ 15070 -78 4.80 kg of 8
are dissolved in 14.0 | of ethanol, and 850.0 m of hydrazi nium hydroxide
are addedvOodhesigisxt ure was stirred overni ght and subj ect eBCT/@PocBotent i onal
wor k-up, giving 10. 5 Step E H NON O OLIAIH4 101 \O\ O10 11 21
of THE are allowed to reaction into a sUspension of 40.00 g of lithium 15
al um nium hydride in 100 m of toluene over the course of 10 m nutes. Wen
the exotherm city had subsided, 250.00 g of 10 in 2 I of THE are added

dr opwi se vvitg stirring and ice-cooling at 0 - 5C. The m xture was stirred
for 18 hours—é&’—p—%, and 100 m of water are added dropwise with stirring
and cooling. Wen the hydrol ysis was conplete, a solution of QOO g 20 of
sodi um car bonat e decahydffat e and 200 m of water at 80C was |l owed to run

inrapidly. Aftep brief t|r t he batch wasflltergd wi_th suction, and
the filtrate Oy E co ventNaonaJ_—:ﬁw p\g( p: 101-
103C) . 525 Step F: N
- 0
o}

3

1.10 kg of sodium cyanide are introduced into a solution of 3.00 kg of 3,

4 3

6

10
3.15 | of morpholine and 3.42 kg of toluene-4-sulfonic acid in 18 | of THF.
The mixture was stirred overnight and subjected to conventional work-up,
giving 6.
Step C:
15 N
N
\\ \\ 0
0 o -
he = T :
~ o) N
o ~
- ()
20 o
6 4 8
A solution of 0.064 kg of sodium in 1.30 | of methanol was added to
3.840 kg of 6. A mixture of 1.385 | of methyl acrylate in 13.0 [ of tetrahydro-
furan was subsequently added dropwise, and the mixture was stirred over-
25 night. Conventional work-up gave 8.
Step D:
N
\ ¢ N N0
30 - NH; OH
(0] 3
~ ° — ©

loo
o
=
o
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o0 301112 ~N1I 035 OO 13 WD 02/051814 PCT/EPO1/ 15070 -79 165.00 g
of 11 and 80.71 m of pyridine are dissolved in dichloronethane. 156.90 ¢
of 12, diwaorweadi4 n 100 m of dichloronethane, are added pdrepwwseroat 10 -
15C, and the batch was stirred overnight at 15 - 20C. Conventional work-up
gave 13 in crystalline form 5 Step G-&r NOH | N,NOO 10 13 OH |
\/O/ NINYa O 15 014 195.00 g of 13 are introduced into 1.2 | of

et hanol at 19C, and 1.2 | of a 2M sodium hydroxi de solution are added. The

m xture was stjrred over 20 night  at nvent i I rkeu ave 14 as a

crystalline glﬁol kg of gtaé%dﬁso'@ﬁgwm Ijig)o &;{]‘-Ie}%@olianq%%sébm_ P%“Pt&ﬁ%ﬂ“ﬁm
hydroxide are added. The mixture was stirred overnight and subjected to
conventional work-up, giving 10.

5 Step E:
N_ O
ﬁ NI/
>~ _N
0 LIAIH, SO N
10
\O \O

10 11

2 | of THF are allowed to reaction into a suspension of 40.00 g of lithium

15 aluminium hydride in 100 ml of toluene over the course of 10 minutes.
When the exothermicity had subsided, 250.00 g of 10 in 2 1 of THF are
added dropwise with stirring and ice-cooling at 0 — 5°C. The mixture was
stirred for 18 hours at RT, and 100 ml of water are added dropwise with
stirring and cooling. When the hydrolysis was complete, a solution of 500 g

20 of sodium carbonate decahydrate and 200 ml of water at 80°C was allowed
to run in rapidly. After brief stirring, the batch was filtered with suction, and
the filtrate was subjected to conventional work-up, giving 11 (m.p: 101-

103°C).
25 Step F:
0
0 ~ _NH
~~ NTF QO Cl >
\O @)
30 11 12

35




OO 16 35 106.00 ng of 14, 0.055 m of triethylene glycol nononethyl ether
and 250.00 ng of triphenyi phosphine (polyneric) are introduced into

CH2Cl 2, W 02008m814 PCT/ EPO1/ 15070 -30 and 141. 00 ny of pdi/EP&rtsetut yl
azodi carboxyl ate are introduced at RT V\% stirring. The m xture was
stirred overnight at RT and subjected t10”°Conven- tional work-up, giving 16.
5 Exanple 2 OH HOCH2CH2CI \ | -SOH _rl -NNyfa NNO O OO O 14 17 10
17.70 g of 14, 4.00 m of 2-chl oroet hanol, 20.00 g of potassium carbonate

o haeor 85 B AP BF PSR P BNl

filtered of f 186190 goti2atissdlvedinal 00 sdif dichidrottethares iade@ddedm et hanol gave

cor  espond: n DS PL PSS @d%? “é‘mﬁ%&%%‘%%@@“%ﬁ‘% B8 r o

R3 (3) OC2Hso0remtionghn@He-Up@s edor®- - CH2CH2O0CH2CH2- OH (m p. :
139C) 5(5) OC2H5 OCH3 mzmzocmmzomchz OH (6) OC2H5 OCH3 - CH2CH2-
OCH3  (7) - CH2CH20CH2CH2- OCH3  (8) OC2H5 OCH3

- CH2CH2OCH2 2CH2- OCH3 35 (9) OC2H5 OCH3 - CH2CHR2- NH2

Y@/ w/ NaOH

OH

10

15

195.00 g of 13 are introduced into 1.2 | of ethanol at 19°C, and 1.2 1 of a
2M sodium hydroxide solution are added. The mixture was stirred over-

20 night at RT. Conventional work-up gave 14 as a crystalline solid.

Step H:
OH
5 ) N HO/\O/\/O\/\O/ -
25 ~ N”
\O O

15

O\/\O/\/O\/\O/
~ o 0
16

35 106.00 mg of 14, 0.055 ml of triethylene glycol monomethyl ether and
250.00 mg of triphenylphosphine (polymeric) are introduced into CH2Cly,



(10) OC2H5 OCH3 - CH2CH2OCH2CH2- NH2 WD 02/ 051814 PCT/ EPO1/ 15070 -81 (11)
OC2H5 OCH3 - CHRCH2OCH2CHROCH2CH2- NH2  (12) OC2H5 OCH3 - CH2CH2- C  (13)
OC2H5 OCNGO 4ZMAEH2OCH2CH2- Cl (14) OC2H5 OCH3 - CH2 CH2 OCH2 BEP/@BH2GhR- O
(mp.: 53C) 5 (15) OC2H5 OCH3 - CH2CH2- N(CH3)2 (mp.: 95C) (16) OC2H5 OCH3
- CH2CH2OCH2CH2- N(CH3) 2 (17) OC2H5 OcRB -- CH2CH2 OCH2CH2OCH2CH2-  N( CH3) 2
(18) OC2H5 OCH3 - CH2- COOH ~(19) OC2H5 OCH3 - CH2CH2OCH2- COOH 10 (20) OC2H5
OCH3 - CH2CH2OCH2CH2OCH2- COOH  (21) OC2H5 OCH3 - CH2- COOC2H5  (22) OC2H5

(24) OCoroE0es P B O ety PB4 FEIS TR Mo cre-

OCQ( CH2) GCBBrrlr(gZGheGﬁB(hL’&eCﬂaB sﬂ%ﬁ@ﬂéﬁﬁ@ﬁmﬁlﬁlﬂmﬁm @Wiepe@dB (27)

OC2H5 CIZI—IS&?éZg‘ @_@Eéé (28) OC2H5 OCH3 - CH2CH2OCH2CH2-
OCQ( CH2) 10 - CH2CH2OCH2CH2OCH2CH2- OCQ( CH2) | oCH3 20 (30)
OC2H5 OCH3 -CH2CH2- -N H \/ (31) OC2H5 OCH3 - CH2CH2OCH2CH2- -N H \/ (32)

OC2Hg OCH3Ey BOCH2CH2OCH2CH2- -N NH 25 \ J (33) OC2H5 OCH3 - CH2CH2- - N
N OC2 H5 OC2H5 OCH3_ - CH2CH2 OCH2CH2- -N N QC2H5 30 & _A(38) OC2H5
OCH3 - mzmzoc%?iﬁmz N R e ~ ~_J
~0 O
14 17

10

17.70 g of 14, 4.00 ml of 2-chloroethanol, 20.00 g of potassium carbonate
and 20.00 ml of dimethylformamide are combined and stirred overnight at
120°C. Water was added to the mixture, and precipitated material was

filtered off with suction. Crystallisation of the residue from ethanol gave 17.
15

The following compounds are obtained analogously using the
corresponding precursors:

20 Examples 3 — 110:
0—Q_ R
R
25
O
R R? Q R®

€)) OC,Hs OCH;  -CH,CH,- OH
30 (4) OC,Hs OCH; -CH,CH,OCH,CH,- OH (m.p.: 139°C)

(5) OC,Hs OCH; -CH,CH,OCH,CH,OCH,CH,- OH

(6) OC,Hs OCH; -CH,CH,- OCHjs

(7) OC,Hs OCH; -CH,CH,OCH,CH,- OCH,4

(8) OC,Hs; OCH; -CH,CH,OCH,CH,OCH,CH,- OCHs
35 (9) OC,Hs OCH; -CH,CHa- NH,

(10) OCyHs OCH; -CH,CH,OCH,CH,- NH,



0 (36) OC2H5 OCH3 -CH2CH2 -N -N 35 0 WD 02/ 051814 PCT/ EPO1/ 15070 - 82
(37) OC2H5 OCH3 - CH2CH2OCH2CH2- O -N O (38) OC2H5 OCH3

- CHR2CH2 OB GMABORH2CH2- O 5 -N O (39) OCH3 OCH3 - CH2CH2PCTORPOI(40j0 OCH3
OCH3 - CH2CH2OCH2CH2- OH 10 (41) OCH3 - CH2CH2OCH2CH2OCH2CH2- OH  (42)
OCH3 OCH3 - CH2CH2- OCH3 (43) OCH3 L cHeCH2OCH2CH2- OCH3 (44) OCH3
OCH3 - CH2CH2OCH2CH2OCH2CHR2- OCH3  (45) OCH3 OCH3 - CHR2CH2- NH2 15 (46) OCH3
OCH3 - CH2CH2OCH2CH2- NH2  (47) OCH3 OCH3 - CH2CH2OCH2CH2OCH2CH2- NH2  ( 48)
OCH3 OCH3 - CH2CH2-_ Cl &49% OCH3 OCH3 - CHRCH2OCH2CHR2- €I (50) OCH3 OCH3

- CHecH2 ocH2 b OCHEG s GCHe0 (P Hed e CHPRH Hap Al N(CH3) 2~ (52) OCH3
OCH3 - CH2 CH2 Q22 Crife, HIN( @$),2 -€15,8H,-OCH3 OCH3 - CHASH2 OCH2 CH2OCH2CH2-  N( CHB) 2

oorb oroco @i cBn St S AORA e -G8 Coocate

(14) OC,Hs OCH; -CH.CH,OCH,CH,OCH,CH,- ClI (m.p.: 53°C)

5 (15)  OC,Hs OCH; -CH,CHy- N(CHa), (m.p.: 95°C)
(1) OC,Hs OCH;  -CH;CH,OCH,CH,- N(CHa)»
(17)  OC;Hs OCH;  -CH;CH,OCH,CH,OCH;CHy N(CHs)a
(18) OC,Hs OCH; -CHy COOH
(19)  OC,Hs OCH; -CH,CH,OCH,- COOH
10 (200 OC,Hs OCH; -CH,CH,OCH,CH;OCH,  COOH
(21) OC,Hs OCH; -CHy COOC;Hs
(22) OC,Hs OCH; -CH,CH,OCH,- COOC,Hs
(23) OCyHs OCH; -CH,CH;OCH,CH;OCH,-  COOC,Hs
(24)  OC;Hs OCH;  -CHsCH- OGO(CH,)sCHa
15 (25) OC;Hs OCH;  -CH;CH,OCH,CH,- OCO(CH,)sCHs
(26) OC,Hs OCH; -CH,CH;OCH,CH;OCH,CH,- OCO(CH,)sCHs
(27)  OC,;Hs OCH; -CH,CHy- OCO(CH,)10CHs
(28) OC,Hs OCH;  -CH;CH,OCH,CH,- OCO(CHz)1sCHs
(29) OC;Hs OCH;  -CH,CHOCH,CH,OCH,CHz- OCO(CH,)10CHs
20 (30) OC,Hs OCH; -CH,CHy- _N/_\NH
__/
(31)  OC,Hs OCH; -CH,CH,OCH,CH,- _N/__\NH
__/
(32) OC,Hs OCH;  -CH,CH;OCH,CH,OCH,CH,- /N
o5 ——-N\—/NH
(33) OCHs OCH;  -CH,CH,- _N/_\N ‘<OCZH5
NEVARAN
(38) OCHs OCH; -CHCH,OCH,CH,- O\ _<002H5
30 %
(35) OC,Hs OCH; -CH,CH,OCH,CH,OCH,CH,- _N/_\N _{)CH
NEVAR N
O

(36) OC,Hs OCH; -CH,CH,-
—N
35



(58) OCH3 OCH3 - CH2CH2OCH2- COOC2H5
(60) OCH3 OCH3 - CH2CH2- OCO( CH2) 6CH3 30 (61) OCH3 OCH3
- CH2 CH2 Om¥2 @A85181800( CH2) 6CH3
(63) OCH3 OCH3 - CH2CHz-
- CH2CH2OCH2CH2-  OCO( CH2) 10CH3
OCO( CH2) 10CH3 35 (66) OCH3 OCH3 - CH2CHz-

COOC2H5

OCO( CH2) 6CH3

(59) OCH3 OCH3 - CH2CH2OCH2CH2OCH2-

(62) OCH3 OCH3 - CH2CH2OCH2 CPRDEPIRIOISRT0

(65)

CH2) 10CH3

-83 (67) OCH3 OCH3 -CHZCHZCIZHZCHZ- -N NH (68) OCH3 OCH3

- CH2CH20CH2CH2OCH2CH2- N NH 5
OCH3 - CH2CH2 B ci@aHs 1\ @§tez

S-S eo s o

N OCZH5 0 O (72) OCH3 OCH3 -CHZCHZ N 15 O o
- CH2CH2 OCH2CH2
(75) OC2H5 OC2H5 - CH2CH2- OH (76) OC2H5 OC2H5 - CHRCHROCH2CH2- OH  (77)

OC2H5 OC2H5

(79) Og2HS5

10

15

20

25

30

35

ol ebcr BEchRo Cr B PO bk

(39)
(40)
(41)
(42)
(43)
(44)
(45)
(46)
(47)
(48)
(49)
(50)
(51)
(52)
(53)
(54)
(55)
(56)
(57)
(58)
(59)
(60)
(61)
(62)
(63)
(64)
(65)
(66)

-N

O 0

OCHs
OCH;
OCH;
OCHj;
OCH;
OCH;
OCH;
OCH;
OCH;
OCHa
OCH;
OCHj,
OCH;
OCHg;
OCHg
OCH;
OCHs
OCHgs
OCHs
OCHg
OCH;
OCH;
OCHgs
OCH;
OCH;
OCHj;
OCH,
OCH;

(74) OCH3 OCH3 - CH2CH20CH2

OCHj;
OCH;
OCH;
OCHg
OCH;
OCH;
OCHj;
OCHj;
OCH;
OCHs;
OCHs
OCH;
OCH;
OCHj,3
OCHa,
OCHs;
OCH;
OCHgs
OCH;,
OCH;
OCHg;
OCH;
OCH;
OCHgs
OCHs;
OCHj,
OCH;,
OCH;

-CH,CH,-
-CH,CH,OCH,CH,-
-CH,CH,OCH,CH,OCH,CH,-
-CH,CHy-
-CH,CH,OCH,CH,-
-CH,CH,OCH,CH,OCH,CH,-
-CH,CHo-
-CH,CH,OCH,CH,-
~CH,CH,OCH,CH,OCH,CH,-
-CH,CH,-
-CH,CH,OCH,CH,-
-CH,CH,0CH,CH;0CH,CH,-
~CH,CHy-
-CH,CH,OCH,CH,-
~CH,CH,OCH,CH,OCH,CH,-
-CH,-

-CH,CH,OCH,-
-CH,CH,OCH,CH,OCH,-
-CH,-

-CH,CH,OCH,-
~CH,CH,0CH,CH,0CH,~
-CH,CH,-
-CH,CH,OCH,CH,-
~CH,CH,OCH,CH,0CH,CH,-
-CH,CH,-
-CH,CH,OCH,CH,-
-CH,CH,OCH,CH,0CH,CH,-
-CH,CHo-

OH
OH

OH

OCHs

OCHs

OCHs

NH,

NH,

NH,

cl

cl

cl

N(CHs)2
N(CHa)2
N(CHa)z

COOH

COOH

COOH
COOC,Hs
COOC,Hs
COOC.Hs
OCO(CH,)sCHs
OCO(CH,)sCHs
OCO(CH,)sCHs
OCO(CH,)1sCHs
OCO(CH2)1CHs

OCO(CHz)1oCHs

—N NH

/

OoC2HS - CH2CH2-

(64) OCH3 OCH3
OCH3' - CH2CH2 OCH2 CH2 OCH2 CH2-
-N NH WD 02/ 051814 PCT/ EP01/ 15070

OCH3

“CHeCHa- N N OC2H5 (70) OCH3

- OCH2CH20CH2CH2- N
OCH3

PCH2 20 -N | / 0O



(80) OC2H5 OC2H5 - CH2CH2OCH2CH2OCH2CH2- OCH3  (81) OC2H5 OC2H5 - CH2CH2- NH2
(82) OC2H5 OC2H5 - CHR2CH2OCH2CH2- NH2 30 (83) OC2H5 OC2H5

- CH2CH2OBHIGHEORH2CH2- NH2  (84) OC2H5 OC2H5 - CH2CH2- CI PCBEPOIOGENS OC2HS
- CH2CH2OCH2CH2- CI  (86) OC2H5 OC2H5 - GHRCH2OCH2CH2OCH2CH2- O (87) OC2H5
OC2H5 - CH2CH2- N(CH3)2 35 (88) OC2H5 "(X2H5 - CH2CH2OCH2CH2- N(CH3) 2  (89)
OC2H5 OC2H5 - CH2CH2 OCH2 CH2OCH2CH2-  N( CH3) 2 WD 02/ 051814 PCT/ EPO1/ 15070 -84
(90) OC2H5 OC2H5 - CH2- COOH (91) OC2H5 OC2H5 - CHRCH2OCH2- COOH  (92) OC2H5

OC2H5 - CH2CH2OCH2CH2OCH2-  COOH. - (93) OC2H5 OC2H5 - CH H5 5 (94) OC2H5
OC2H5 - CH2 CHARIEH2 O@boCK Bt ( 98- CBe2H5 - CH2 CHRIOCHAGH2 OCH2-  COOC2H5
(96) OC2H5 OC2H5 - CHR2CH2- OCO(CH2) 6CH3  (97) OC2H5 OC2HB - CH2 CH2 OCH2 CH2-
OCO( CH2) 6CH3 @&98) OC2H5 OC2H5 - CH2 CH2 OCH2 CH2 OCH2 CH2 - CH2) 6CH3 10 (99)
OC2H5 OC2H5 &2 CIPCHs0CQ@2) FHetIbl=0¢HGEOCss- Oc2 CH2 OCH2 CH2-

O00( CH2) 10CH3  (101) OC2HS OC2H5 - CH2OHR OCH2 CHROOHR Gk /000 CH2) 10CHB
(102) @C2H5 OC2H5 - CH2CH2- -N H 15 (103) OC2H5 - CH2CHGEH2CH2 - N NH
\/  (104) OCH#B OS8¥: - QPGH2 EBHEE2OCH2CH2- N H @ OC2H5 OC2H5
-CH2CH2- -N N OCZH5 (106) OC2H5 OC2H5 - CH2CH2OCH2 \OCZH S 0 (107)
OCZHS OCZHS - CHZCHZOCHZCHZOCHZCHZ- N /--\ N OCZH5 - - =

OC H;
(70) OCH; OCH; -CH,CH,OCH,CH,- "‘—N N
__/ o
. /\ OC,H,
10 (71 OCH; OCH; -CH,CH,OCH,CH,OCH,CH,- N N

(72) OCH; OCH; -CHxCHp-

_/
—N
0
@]
(73) OCH; OCH; -CHzCH;OCH,CH>-
—N
0
o
| 10

15

(74) OCH; OCH; -CH,CH,OCH,CH,OCH,CH,-

20
(75) OC,Hs OC,Hs -CHaCHy OH
(76) OCuHs OCsHs -CH;CH,OCH,CHy- OH
(77)  OCuHs OC,Hs -CH:CH;OCH,CH,0CH,CH,- OH
25 (78) OC,Hs OC,Hs -CHoCHy OCHs
(79) OCuHs OC,Hs -CH;CH,OCHCHy- OCHs
(80) OC,Hs OC,Hs -CH:CH;OCH,CH,0CH,CHy- OCHs
(81) OC,Hs OC,Hs -CH:Cho- NH,
(82) OC,Hs OCuHs -CHaCH,OCH,CHy- NH,
30 (83) OCHs OC.Hs -CHsCH,OCH,CH,OCH,CHy- NH,
(84) OC,Hs OCuHs -CHxCHy cl
(85) OCsHs OCsHs -CH;CH;OCH:CH,- cl
(86) OC;Hs OC,Hs -CH,CH,OCH.CH,OCH,CHz- Cl
(87) OC,Hs OC,Hs -CHxCHy N(CHs)
35 (88) OC,Hs OC,Hs -CH,CH,OCH,CHy- N(CHa)s

(89) OC,Hs OC,Hs -CH,CH,OCH;CH,OCH,CH,- N(CHs),



25 0 O (108) OC2H5 OC2H5 -CH2CH2 -N O O 30 (109) OC2H5 OC2H5

- CH2CH2OCH2CH2 -N O O (110) OC2H5 OC2H5 - CH2CH2OCH2CH2OCH2CH2 -N 35 0
WD 02/ 05M80 42/RAFI4EPO1/ 15070 - 85- Exanpl es 111 - 146: O QPGIEPR/ASGON \ N O
O 10 R (111) -CH2CH2- OH (112) - CH2CHROCH2CH2- OH (113)

- CH2CH2OCH2CH2OCH2CH2- OH  (114) - CH2CcHP - OCH3 15 (115) - CH2CH20CH2CHR-
OCH3 (116) - CHRCH2OCH2CH2OCH2CH2- OCH3  (117) - CH2CH2- NH2  (118)

- CH2CH2OCH2CH2- NH2  (119) - CH2CH2OCH2CH2OCH2CH2- NH2 20 (120) - CH2CH2- Cl
(121) -CHchz(goo():Hzcnoﬂ- cl

CzHs  OGzHs -CHy- COOH
(91)  OCzHs OCzHs -CH.CH,OCH,- COOH
(92) OCzHs OCHs -CH,CH,OCH,CH,OCH  COOH
(93) OCzHs OCHs -CHy- COOC;Hs
5 (94) OCzHs OCHs -CH,CH,OCH,- COOC,Hs
(95) OC;Hs OCHs -GH,CH,OCH,CH,OCH,-  COOC,Hs
(96)  OC:Hs OCHs -CH,CHy- OCO(CHz)sCHs
(97)  OCHs OCyHs -CH:CH;OCH,CH,- OCO(CH,)eCHs
(98) OCzHs OC:Hs; -CH,CH;OCH,CH,OCH,CHz- OCO(CH,)eCHs
10 (99) OCzHs OC:H; -CH.CH,- OCO(CH5)1oCH;
(100) OCzHs OC:Hs; -CH,CH;OCH.CH,- OCO(CH>)1oCH;
(101) OC;Hs OC:Hs -CH;CH;OCH,CH,OCH,CHy- OCO(CH2)10CHs
(102) OC,Hs OC,Hs -CH,CH,- N\
N/
15 (103) OCHs OCHs -CHCHOCH,CHy- N \w
./
(104) OCHs OC.Hs -CHCH,OCH,CH,OCH,CH,- __N/_—\NH
20 (105) OC,Hs OC.Hs -CHCH- _N/_\N _<002H5
/o
(108) OC;Hs OC.Hs -CH.CH,OCH.CH,- _N/_\N ‘<002H5
/o
(107) OC,Hs OCzHs -CH,CH;OCH,CH,OCH,CH,- /N PG

25

(108) OC,Hs; OCzHs -CH.CHy-

__/
o
—N
O
0]
30 (109) OCHs OC,Hs -CH,CH,OCH,CH,-
—N
O
(0]
—N

(110) OC,Hs OC,Hs -CH,CH,OCH,CH,OCH,CH,-

35



(122) - CH2CH2OCH2CH2OCH2CH2-  Cl

- CH2CH2OCH2CH2- N(CH3)2 25 (125)
- CH2- COBHD 04/428)4 - CH2CH2OCH2- COOH  (128)
- CH2- COOC2H5 30 (130)

COOC2HS

- CH2CH2OCH2 CH2 -

- CH2CH2-

- CH2CH20CH2CH2- O 20 -N

5

10

15

20

25

30

35

(123)

- CH2CH20CH2- COOC2H5

(138)
- CH2 CH2 OCH2 CH2-

- CH2CH2- N(CH3)2 (124)
- CH2CH2 OCH2CH2 OCH2 CH2-+ N( CH3) 2
- CH2 CH2 OCH2 CH2BCHEPOIOBTH  ( 129)
(131) - CH2CH20CH2 CH2 OCH?-

(132) -CH2CH2- OCO(CH2) 6CH3  (933) - CH2CH2OCH2CH2-  OCQ( CH2) 6CH3

(134) - CH2CH2OCH2CH20CH2CH2-  OCO( CH2) 6CH3 35 (135)
(136) - CH2CH2OCH2CH2- OCQ( CH2) 10CH3 WD 02/ 051814 PCT/ EPO1/ 15070
- CH2CH2 OCH2CH2OCH2CHR-  OC0( CH2) | 0CH3

0 NS
< I
Q R®

(111) -CH,CHx- OH
(112)  -CH,CH,OCH,CH»- OH
(113) -CH,CH,OCH,CH,OCH,CH,- OH
(114) -CH,CHy- OCHs
(115) -CH,CH,OCH,CH,- OCHj,
(116) -CH,CH,OCH,CH,OCH,CH,- OCHg;
(117) -CHyCH,- NH,
(118)  -CH,CH,OCH,CH,- NH.
(119) -CH,CH,OCH,CH,OCH,CH,- NH,
(120) -CH,CH.- Cl
(121)  -CH,CH,OCH,CH,- Cl
(122) -CH,CH,OCH,CH,OCH,CHo- Cl
(123)  -CH,CH,- N(CHs),
(124)  -CH,CH,OCH,CH,- N(CHz),
(125) -CH,CH,OCH,CH,OCH,CH,- N(CHa),
(126) -CH,- COOH
(127) -CH,CH,OCH,- COOH
(128) -CH,CH,OCH,CH,OCH,- COOH
(129) -CHo- COOC,Hs
(130)  -CH,CH,OCH,- COOC,Hs
(131) -CH,CH,OCH,CH,OCH.- COOC,Hs
(132) -CH2CHy- OCO(CH,)sCHs3
(133) -CH,CH,OCH,CH,- OCO(CH,)sCH3
(134) -CH,CH,OCH;CH,OCH,CH,- OCO(CH2)sCH3
(135) -CH,CH»- OCO(CH2)1cCHa
(136) -CH,CH,OCH,CH,- OCO(CHz)10CHs

- CH2CH2- O0Q( CH2) 10CH3
-86 (137)
-CH2CH2- -N NH (139)

N H5\-2 (140) - CH2CH2OCH2CH2OCH2CH2-
- N @688 110-0144:142)
- CH2CH2OCH2CH2OCH2CH2- -N N OCZH5 0 15 0 (144)

\/ (141)
N N--~
-CH2CH2 -N 0



0 (146) - CH2CH2OCH2CH2OCH2CH2- O -N O 25 Exanples 147 - 254: O0Q3 30 R
W R2 35 R R2 QR3 (147) OC2H5 OCH3 - CH2CH2- OH WD 02/ 051814

PCT/ EPO1MG070518+487 (148) OC2H5 OCH3 - CH2CH2OCH2CH2- OH  PAn@po10GEH5 OCH3

- CH2CH2OCH2CH2OCH2CH2- OH  (150) OC2H5 OCH3 - CH2CH2- OCH3  (151) OC2H5 OCH3
- CH2CH2OCH2CH2- OCH3 5 (152) OC2H5 OCH38@ cH2CH2OCH2 CHROCH2CH2- OCH3  ((153)
OC2H5 OCH3 - CH2CH2- NH2 (154) OC2H5 OCH3 - CH2CH2OCH2CH2- NH2  (155) OC2H5
OCH3 - CH2CH2OCH2CH2OCH2CH2- NH2  (156) OC2H5 OCH3 - CH2CH2- Cl 10 (157)
OC2H5 OCH3 - CH2CH2OCH2CHR2- CI (158) OC2H5 QCH3 . - CH2CH2 OCH2CH2 OCH2CH2-  C
(159) oc2Hs &3 -ESHgtRCH§EASTICH 160) BEEBHYekE: - cHoCH2OCH2CHR2-  N( CHB) 2
(161) OC2H5 QEd3 -CHREBHROCH2CH2OCH2CH2- N(CH3J 2 \L5 (162) OC2H5 OCH3 - CH2-
COOH (163) OC2H5 OCH3 - CH2CH2OCH2- COOH T1M%4) H5 OCH3

- CH2CH2OCH2CH2OCH2- COOH  (165) OC2H5 OCH3 - CH2=” COOC2H5  (166) OC2H5 OCH3
- CH2CH2OCH2- (B9 268,M)0EkEN),- OC2H5 OCH3 -cmz/c‘:mﬁginmzoCHz- COOC2H5

5

(140)  -CH,CH,OCH;CH;0CH,CH,- N \H
__/
(141)  -CH,CH,- N\ OCals
10 0
(142)  -CH,CH,OCH,CH,- N N gOCZHs
%o
/\ OC,H,
(143)  -CH,CH,0CH;CH,0CH,CH,- N N g
%
15 0

(144)  -CH,CH,- ;:
—N

(145)  -CH,CH,OCH,CH,-
20

(146) -CH,CH,OCH,CH,OCH,CH,-

25

0
0

—N
o)
o)

—N
o

1 0—Q
30 R \RB
N N
N
0]

R2

Examples 147 — 254

35 R’ R? Q R?

(147) OCzHs OCH; -CH,CH.- OH




(168) OC2H5 OCH3 - CH2CH2- OCO( CH2) 6CH3  (169) OC2H5 OCH3 - CH2CH2OCH2CH2-
OCO( CH2) 6CH3  (170) OC2H5 OCH3 - CH2CH2OCH2CH2OCH2CH2-  OCQ( CH2) 6CH3 (171)
OC2H5 OCH@0 4mMAEH2- OCO( CH2) | oCH3 25 (172) OC2H5 OCH3 - CHRCHRBOHATH? -
OCO(CH2) | oCH3  (173) OC2H5 OCH3 - CH2CH2QCH2CH2 OCH2CHR2-  OCO( CH2) | 0CH3  (174)
OC2H5 OCH3 - CH2CH2- -N NH (175) OC2H5" - CH2CH2OCH2CH2- -N NH 30 (176)
OC2H5 OCH3 - CH2CH2OCH2CH2OCH2CH2- N /--\ NH (177) OC2H5 OCH3 - CH2CH2- -N N
OC2H5 35 \~ 0 WD 02/ 051814 PCT/ EPO1/ 15070 -88 (178) OC2H5 OCH3

- CH2CH2OCH2CHR- - 0 (179) OCoHE OCH3 - CLRCHPCOHRCH2O0HRCHR- OC2HS
NN-~ 00 ‘(‘ﬁ@O)O‘éﬁz RG>0 0 (981) oc2Hs ocHs

- CH2CH2 OCH2CHR46)0 od¥H; 0 O, (1aa)c+gs@chmﬁaze@HchzoCH2mzoCH2mz N 15 0

(183) OCH3 %Cﬁ@ (9_({%-1 Oﬁﬁ@%m OCH3 -CH2 :I%CI:HZCHZ- OH (185) OCH3
- CH2CH2 6) OCH3 OCH3 - CH2&H2- OCH3
(151) OC,Hs OCH;  -CH,CH,OCH,CH,- OCH;,

5 (152) OC,Hs OCHs  -CH,CH;OCH,CH,OCH,CH,- OCH;
(153) OC,Hs OCHs  -CH.CH,- NH,
(154) OC;Hs OCH;  -CH,CH;OCH,CH,- NH,
(155) OC,Hs OCHs;  -CH,CH;OCH,CH;OCH,CH NH,
(156) OC,Hs OCHs;  -GCH,CHq- cl
10 (157) OC;Hs OCH;  -CH.CH,OCH,CH- cl
(158) OC,Hs OCH;  -CH,CH,OCH,CH,OCH,CH,- Cl
(159) OC,;Hs OCHs  -CH,CHo- N(CHa)
(160) OC,Hs OCH;  -GH,CH;OCH,CH,- N(CHa)z
(161) OCHs OCH;  -CH,CH,OCH;CH;OCH,CH N(CHa).
15 (162) OC,Hs OCHs -CHa- COOH
(163) OC;Hs OCHs  -CH.CH;OCH,- COOH
(164) OC,Hs OCH;  -CH,CH;OCH,CH,OCH,- COOH
(165) OC,Hs OCHs  -CHy- COOC,Hs
(166) OC,Hs OCH;  -CH,CH,OCH,- COOC;Hs
20 (167) OC,;Hs OCHs  -CH,CH,OCH;CH,OCH,- COOC,Hs
(168) OC,Hs OCH; -CH,CHa- OCO(CH,)sCHs
(169) OCuHs OCH;  -CHoCH,OCH,CH,- OCO(CH,)sCHs
(170) OCsHs OCH;  -CHoCH;OCH;CH,OCH,CHy- OCO(CH,)sCHs
(171) OC;Hs OCHs  -CH,CHa OCO(CHz)1oCHs
25 (172) OC,Hs OCHs;  -CH,CH,OCH,CH,- OCO(CH2)1oCHs
(173) OC,Hs OCH;  -CHoCH;OCH;CH,OCH,CHy-  OCO(CH2)10CHs
(174) OC;Hs OCH;  -CH,CH,- _N/—\NH
__/
(175) OC,Hs OCHs;  -CH,CH,OCH,CH,- __N/—\NH
30 \__/
(176) OCsHs OCH;  -CH,CH,OCH;CH,OCH,CHs- N/___\NH
n_/
(177) OC,Hs OCHs; -CH,CH, _N/’_\N OC,Hs
NEVARN

35



20 (187) OCH3 OCH3 - CH2CH20OCH2CH2- OCH3
- CH2CH20CH2CH20CH2CH2-  OCH3

(188) OCH3 OCH3

(189) OCH3 OCH3 - CH2CH2- NH2 (190) OCH3 OCH3
- CH2CH2O®Ha GMEs1sNH2 (191) OCH3 OCH3 - CH2 CH2 OCH2 CH2 OCH2 CHRE T/RIPIRL/BB70( 192)
OCH3 OCH3 -CH2CH2- CI  (193) OCH3 OCH3 - CH2CH2OCH2CH2- CI (194) OCH3 OCH3
- CH2CH2OCH2CH2OCH2CH2- Cf (195) OCH3 -CH2CH2- N(CH3)2 (196) OCH3 OCH3
- CH2CH2OCH2CH2- N(CH3)2 30 (197) OCH3 OCH3 - CH2CH2OCH2CH2OCH2CH2-  N( CH3) 2
(198) OCH3 OCH3 -CH2- COOH (199) OCH3 OCH3 - CH2CH2OCH2- COOH  (200) OCH3
OCH3 - CH2CH2OCH2CH2OCH2-  COOH  (201) OCH3 OCH3 - CH2- H50(325| (202) OCH3
OCH3 - CH2CH2 B - KBPHa( 2 B3 - CH2CH D EO0C2HS WO
02/ 051814 PCT/ EPO1/ 15070 -89 (204) OCH3 OCH3 - CH2CHX-_ @CQ( 2) 6CH3  (205)
OCH3 OCH3 - CH2CH2OCH2CH2- OCO( CH2) 6CH3  (206) OCH3 OCH3 c

- CH2 CH2 OCH2 CHPOPHZTHR; Q@B CH2}H,CHZO CHI263P CIAXCTHE- OCH: C8o0 cH2) | ooH3
5 (208) OCH3 OCH3 - CH2CH2OCH2CH2- OCQ( CH2) 10CH3  (20%R) OCH3

- CH2CH2OCH2 CH2OCH2CH2-  OCO( CH2) | oCH3  (210) OCH3 OCH3 —CH2CHR- -N NH  (211)

QHRCH N / NH 10 (212) OCH3
-mzmzmzm@zcﬁg‘- %CHs 9';‘\3“ (213)(00% OCH3 - ]

OCZS -NNj

15 -0 (214) OCH3 OCH3 - CHZCHZJ:HZCHZ- _ OCZHS
(e}
(181) OC;Hs OCH;  -CH,CH,OCHCHa- S
10 =
(e}
(182) OC,Hs OCH;  -CHiCH,OCH,CH,OCH,CH,- o>\>7:©
—N
15 ©
(183) OCHs OCH;  -CHCHy- OH
(184) OCHs OCHs;  -CH,CH,OCH,CHy- OH
(185) OCHs OCH;  -CHaCH,OCH,CH,OCH,CHy- OH
(186) OCH; OCH; -CH,CHy- OCHs
20 (187) OCH; OCH;  -CH,CH,OCH;CH- OCH,
(188) OCH; OCH; -CH,CH,OCH,CH;OCH,CH,- OCH;
(189) OCHs OCHs;  -CH,CHa- NH,
(190) OCH; OCH;  -CH,CH,OCH:CH- NH;
(191) OCHs OCH; -CH,CH;OCH,CH;OCH,CHz- NH,
- (192) OCHs OCH; -CHxCHq- cl
(193) OCH; OCH;  -CH,CH,OCH,CHy- cl
(194) OCHs OCH; -CH,CH;OCH,CH,OCH,CHy Cl
(195) OCHs; OCH; -CH,CHq- N(CHs)s
(196) OCH; OCH;  -CH,CH,OCH,CH- N(CHa),
20 (197) OCHs OCH;  -CH,CH,OCH,CH,OCH,CHy- N(CHs)
(198) OCH; OCH; -CHy COOH
(199) OCH; OCH;  -CH,CH,OCH,- COOH
(200) OCH; OCH; -CH,CH,OCH,CH,OCH,-  COOH
(201) OCH; OCH; -CHj- COOC;Hs
. (202) OCH; OCH;  -CH,CH;OCH,- COOC,Hs
(203) OCH; OCH; -CH,CH:OCH,CH,OCH,  COOC,Hs



O (215) OCH3 OCH3 - CH2CH2OCH2CH20CH2CH2- NN % CZH5 ~-~ ~0 20 O (216)
OCH3 OCH3 -CH2CH2 -N O O (217) OCH3 OCH3 -CH2CH2OCH2CH2 25 -N O O
(218) OCH3O QIMASHCH2CH2OCH2CH2OCH2CH2 -N O 30 (219) OcCzrsT/@8iH5070CH2 CH2-
OH (220) OC2H5 OC2H5 - CH2CH2OCH2CH2- (221) OC2H5 OC2H5

- CH2CH2OCH2CH2OCH2CH2- OH  (222) OC2H5" H5 -CH2CH2- OCH3 35 (223) OC2H5
OC2H5 - CH2CH2OCH2CH2- OCH3  (224) OC2H5 OC2H5 - CH2CH2OCH2CH2OCH2CH2- OCH3
(225) OC2H5 OC2H5 - CH2CH2- NH2 WO 02/ 051814 PCT/ EPO1/ 15070 -90 (226) OC2H5

OC2H5 - CH2CH2OCH2CH2-  NH2 227% OC2H5 OC2H5 - ngég}%%imzmz- NH2
(228) OC2H5 (s Q@ atg -C$38) ocoHs oc2Hs PCH2- CI 5 (230)
OC2H5 OC2H5 - (@43 CHPEH2 GdHCH2CHZH,OCH,HR31)  OC2HBCORMB.CHeH2CH2-  N( CHB) 2

(), e e e ") o0 G e LRI,

(207) OCH; OCH;  -CH,CH,- OCO(CH,)1CHs
5 (208) OCH; OCH; -CH,CH,OCH,CH,- OCO(CHz)10CHs
(209) OCH; OCH; -CH,CH,OCH,CH,OCH,CH,-  OCO(CH2)1oCHs3
(210) OCHs OCH; -CH,CH,- _N/ \NH
_/
(211) OCHs; OCH;  -CH,CH,OCH,CH,- _N/ \NH
10 \__/
(212) OCH; OCH; -CH,CH,OCH,CH,OCH,CH,- _N/ \NH
_/
OC,H
(213) OCH; OCH; -CH,CH,- . N/ \N 2's
n__/ 0
15 OC,H
(214) OCH; OCH; -CH,CH,OCH,CH,- _N/ \N 2
n_/ 0
/\ OCZH
(215) OCH; OCH;  -CH,CH,OCH,CHOCH,CHy  __ N g
__/ 0
20 0
(216) OCH; OCH; -CH,CH,-
—N
(e}
(0]
(217) OCHs OCHs  -CH,CH,OCH,CH,-
25 —N
0]
(0]
(218) OCHs OCH;  -CH,CH,OCH,CH,OCH,CH,-
—N
@]
30
(219) OC,Hs OC,Hs -CH,CH,- OH
(220) OC,Hs OC,Hs -CH,CH,OCH,CHa- OH
(221) OC,Hs OCyHs -CH,CH,OCH,CH,OCH,CH,- OH
(222) OC,Hs OC,Hs -CH,CH,- OCH;
. (223) OC,Hs OC,Hs -CH,CH,OCH,CH,- OCHs
(224) OC,Hs OCzHs -CH,CH,OCH,CH,OCH,CHy- OCH;
(225) OC,Hs OC,Hs -CH,CH,- NH,



10 (235) OC2H5 OC2H5 - CH2CH2OCH2- COOH  (236) OC2HS5 OC2HS

- CH2CH2OCH2CH2OCH2- COOH  (237) OC2H5 OC2H5 - CH2- COOC2H5  (238) OC2H5
OC2H5 - CMNRGHR@IBA- COOC2HS (239) OC2H5 OC2H5 - CH2 CH2 OCH2 BERI@BM2ES0T000C2 H5
15 (240) OC2H5 OC2H5 - CH2CH2- OCO( CHR) 6 (241) OC2H5 OC2H5

- CH2CH2OCH2CH2- OCQ( CH2) 6CH3  ( 242) " OC2H5 - CH2 CH2 OCH2 CH2 OCH2 CH2-
OCO( CH2) 6CH3  (243) OC2H5 OC2H5 - CH2CH2- OCO( CH2) 10CH3  (244) OC2H5 OC2H5
- CH2CH2OCH2CH2-  OCO( CH2) 10CH3 20 (245) OC2H5 OC2H5 - CH2 CH2 OCH2 CH2 OCH2 CH2-
OCO( CH2) 10CH3 3246(%{1 OC2H5 OC2H5 - CH2CH2- -N H  (247) OC2H5 OC2H5

- CH2 CH2 OCH2 CHER6) - 19G4Hs 29D g yClaEbBCIE s - cHoCHPBEH2 CH2OCH2CH2 NH (249)
OC2H5 OC2HS5 ~£3 Chits,Hz N O, AC2 HoH CcHocicH3OCHLH)) E2HS OC2HS

CHRCH2OCH2CHD-..  OC2H6  NAN-~ 0., - N-- C2H5 251) OC2H5 OC2H5
-CI—IZCI—IZG:I—IZgIZg?&Hé%f’ \Q‘!\ZJY'-” ~-'9'12%52' 35 WD 02/ 0518 31 PCT/ EPO1/ 15070
(252) OC2H5 QEZHS OGGHR CHICHN -CH08L,0¢RE8),- OC2H5 OCRH5 - CH2CH2OCH2CH2

-91 O

5 (230) OC,Hs OCHs -CH,CH,0CH,CH,OCH;CH,- ClI
(231) OCuHs OCHs -CH,CH,- N(CHa)z
(232) OC,Hs OC,Hs -CH,CH,OCH,CH,- N(CHs)z
(233) OC,H; OC;Hs -CH,CH,OCH,CH,OCH,CHy- N(CHa),
(234) OCHs OC,H; -CHy COOH
10 (235) OC,Hs OC;Hs -CH,CH,OCH,- COOH
(236) OC,Hs OC;Hs -CH,CH,OCH,CH,OCH-  COOH
(237) OC,Hs OCHs -CHy COOC;Hs
(238) OC;Hs OC;Hs -CH,CH,OCH,- COOC,Hs
(239) OC;Hs OCHs -CH,CH,OCH,CH,OCH,-  COOC,Hs
15 (240) OCHs OC;Hs -CH,CHa- OCO(CH,)sCHs
(241) OC;Hs OC;Hs -CH,CH,OCH,CH,- OCO(CH,)sCHs
(242) OC,Hs OCHs -CH,CH,OCH,CH,OCH,CHy  OCO(CH,)eCHs
(243) OC,Hs OCHs -CH,CHy- OCO(CHz)1oCHs
(244) OCHs OC;Hs -CHoCH,OCH,CHa- OCO(CH,)1CHs
20 (245) OCHs OC,Hs; -CH,CH,OCH,CH,OCH,CHy-  OCO(CH,)1oCHs
(246) OC,Hs OCsHs -CH,CH,- _N/__\NH
_/
(247) OCHs OC;Hs -CH,CHoOCH,CHa- _N/_\NH
n_/
25 (248) OCsHs OC;Hs -CH,CH,OCH,CH,OCH;CH- ____N/__\NH
__/
(249) OC,Hs OCoHs -CHCHo- N\ OCas
- NEAR N
30 (250) OCzHs OC;Hs -CHzCHOCH,CHo- N\ G,
NEVARAN
(251) OC;Hs OC;Hs -CH,CH2OCH;CH,OCH,CH,- N/_—\ | OCHs
NIV

35



5-N O O (254) OC2H5 OC2H5 - CH2CH2OCH2CH2OCH2CH2 -N 10 O Exanpl es 255
- 362: I5RNa OQERs OR2 20 R R2 QR3 (255) OC2H5 OCH3 - CH2CH2- OH
(256) OCAWB 0DBH814- CH2CH2OCH2CH2- OH (m p.: 139C) (257) QECHEPQOEE70

- CH2CH2OCH2CH2OCH2CH2- OH (258) OC2H5 OCH3 - CH2CH2- OCH3 25 (259) OC2H5
OCH3 - CH2CH20CH2CH2- OCH3  (260) OC2H5- &CH3 - CH2CH2 OCH2 CH2 OCH2CHR-  OCH3
(261) OC2H5 OCH3 - CH2CH2- NH2 (262) OC2H5 OCH3 - CHRCH20CH2CH2- NH2  (263)
OC2H5 OCH3 - CH2CH2OCH2CH2OCH2CH2- NH2 30 (264) OC2H5 OCH3 - CH2CH2- Cl

(265) OC2H5 OCH3 - CHRCH2OCH2CH2- Cl (266) OC2H5 OCH30 - CH2 CH2 OCH2 CH2 OCH2 CHR-

d (mp.: 5307592695 HocRBHocBH M cH2- N(CH3) 2 (m po98C) (268) OC2H5
OCH3 - CH2CH2OCH2CH2- N(CHB) 2 35 (269) OC2H5 OCH3 - 2 CH2 OCH2 CH2-
N(CH3)2 (270) OC2H5 OCH3 - CH2- COOH WD 02/ 051814 P /15070 -92 (271)

OC2H5 OCH3 - CH2CH2OCH2- COOH (272) OC2H5 OCH3 - CH2GMH20OCH2CH20CH2- COOH

Q
(263) OC,Hs; OC Hs; -CHCHOCH,CHy-
—N
0]
Q
(2564) OC,Hs OC;Hs -CH,CHOCH,CH,OCH,CH,- :: :
—N

10 o

Examples 255 — 362:

15
0—Q_ 5
o) R
20 R’ R? Q R®
(255) OCHs OCH;  -CH,CH,- OH
(256) OC,Hs OCH;  -CH,CH,OCH,CH,- OH (m.p.: 139°C)
(257) OC,Hs OCH;  -CH,CH,OCH,CH,OCH,CH,- OH
(258) OC,Hs OCHs  -CH,CH,- OCH,
25  (259) OC,Hs OCH;  -CH,CH,OCH,CH,- OCHs
(260) OC,Hs OCH;  -CH,CH,OCH,CH,OCH,CH,- OCH;
(261) OC,Hs OCH;  -CH,CH,- NH,
(262) OC,Hs OCHs  -CH,CH,OCH,CH,- NH
(263) OC,Hs OCHs  -CH,CH,OCH,CH,OCH,CH,- NH,
30 (264) OC,Hs OCH;  -CH,CH,- Cl
(265) OC,Hs OCH;  -CH,CH,OCH,CH,- Cl
(266) OC,Hs OCH;  -CH,CH,OCH,CH,OCH,CH,- Cl (m.p.: 53°C)
(267) OC,Hs OCHs  -CH,CH.- N(CHa); (m.p.: 95°C)
(268) OC,Hs OCH;  -CH,CH,OCH,CH,- N(CHa),
35  (269) OC,Hs OCH;  -CH,CH,OCH,CH,OCH,CH,- N(CHs),

(270) OC,Hs OCH;  -CH,- COOH



(273) OC2H5 OCH3 - CH2- COOC2H5 (274) OC2H5 OCH3 - CH2CH2OCH2- COOC2H5 5
(275) OC2H5 OCH3 - CH2CH2OCH2CHR20CH2- COOC2H5  (276) OC2H5 OCH3 - CH2CHR2-
OCO( CH2) 6UMB2/018A7) OC2HS5 OCH3 - CH2CH2OCH2CHR-  OCQ( CHR) 6 CRBT/EP@TBY700C2H5
OCH3 - CH2CH2OCH2 CH2OCH2CH2-  OCO( CHR) 6 (279) OC2H5 OCH3 - CH2CH2-

OCO( CH2) 10CH3 10 (280) OC2H5 OCH3 - CHZROCH2CH2- OCO( CH2) | oCH3  ( 281)
OC2H5 OCH3 - CH2CH2OCH2CH2OCH2CH2-  O0O( CH2) 10CH3  (282) OC2HS5 OCH3 - CH2CH2-
N NH\/ (283) OC2H5 OCH3 - CH2CH2OCH2CH2 15 -NNH (284) OC2H5 OCH3

- CH2CH2OCH2CHROCH2CH? - N NH. (285) OCH5 OCH3 - CH2CH2- % N N 20 0
(286) oc2Hs & Porp&Sor:-CHRHP s  (287) oc2Hs

- CH2CH20CH2 CHROPHIB R, - NOAWR CH-CH,CREOCHARBBTHOC2HS OCH3008H2CH2 -N O

289) OC2H5 - CH2CH2QCHPCHR2- .0 30 -N O  (290) OC2
fmz@zomzc%’fg;% ogﬂﬁ% 0 "é!g'(291) 0043(00% - CH2TFZ> (292) OCH3

OCH3 - CH2CH2 (M2 CHXGoHEOH  OCHG5 -CH,CH;0OCH,- COOC;Hs
5 (275) OC,Hs OCH;  -CH,CH;OCH,CH,OCH,- COOC,Hs
(276) OC,Hs OCH;  -CH.CHy- OCO(CHz)sCHs
(277) OC,Hs OCH;  -CH.CH,OCH,CHa- OCO(CH)sCHs
(278) OC,Hs OCHs  -CH,CH,OCH,CH,OCH,CH,- OCO(CH,)sCHs
(279) OC,Hs OCH;  -CH,CHy- OCO(CHz)10CHs
10 (280) OC,Hs OCH;  -CHoCH;OCH,CHa- OCO(CHz)10CHs
(281) OC;Hs OCHs;  -CH,CH;OCH,CH,OCH,CH,- OCO(CHy)1oCHs
(282) OC,Hs OCHs;  -CH,CHy- _N/_\NH
__/
(283) OCHs OCH;  -CH,CH,OCH,CH,- __N/—\NH
15 __/
(284) OC,Hs OCH;  -CHoCH;OCH,CH,OCH,CH,- _N/—\NH
(285) OC,Hs OCH;  -CH,CHy . N/_\ | ﬁ\<OC?-H5
20 ~ 0
(286) OC,Hs OCH;  -CH,CH,OCH,CH.- _N/_\ \ OC,H,
NEVARN
(287) OC,Hs OCH;  -CHoCH;OCH,CH,OCH,CH- . N/_\ Y OCHs
" B
25 0
(288) OC,Hs OCH;  -CH,CHq
—N
0
(289) OC,Hs OCH;  -CHoCH;OCH,CH,- S
Q
(290) OC,Hs OCH;  -CHoCH;OCH,CH,OCH,CH,- K
-0
(o]
35

(291) OCH;  OCH;  -CH,CHy- OH
(292) OCH;  OCH;  -CH,CH;OCH,CH,- OH



WD 02/ 051814 PCT/ EPO1/ 15070 -93 (293) OCH3 OCH3 - CH2CH2OCH2CH2COCH2CH2- OH
(294) OCH3 OCH3 -CH2CH2- OCH3 (295) OCH3 OCH3 - CH2CH20OCH2CH2- OCH3 (296)
OCH3 OCH3ve CHTBROCH2CH2OCH2CH2- OCH3 5 (297) OCH3 OCH3 - BEPEPRH1SNM2  (298)

OCH3 OCH3 - CH2CH2OCH2CH2- NH2  (299) OCH3 - CH2CH2OCH2 CH2 OCH2CHR-  NH2
(300) OCH3 OCH3 - CH2CH2- € (301) OCH3Y - CH2CH2OCH2CH2- O 10 (302)
OCH3 OCH3 - CH2CH2OCH2CH2OCH2CH2- CI (303) OCH3 OCH3 - CH2CH2. - N( CH3) 2

(304) OCH3 OCH3 - CH2CH2OCH2CH2- N( CH3) 2
-CI—IZCHZG:I—IZCI—IZG:I—IZCI—IZ N CHs)zod(L@q%% OCH3. - CHe- 15 (307) OCH3
OCH3 - CH2CH2 H.CHP gt p O - COOH  (309)

OCH3 OCH3 - CH2s4) CCQ@EF%HS d(ﬁ{lsO) QEHBHRCH3 - CH2 CH2OCH?2- CD@QZHS (311) OCH3

(313) e o) AgtroodBero. RN (314 aoBiere

- CH2 CH2 OCH2 CHREBOHAT 2 OC(HGH2) 6CHEHQGHEHQCHEHICH3 - CBIZE2-  OCO( CH2) 10CH3

(305) OCH3 OCH3

! &0t B0 BB O Gio)

OCHZ OCH3 - CHRZ @SHBCH? QRENH -B0:GHB2

2) 10CH3 25 (317
1§§¥%§ﬂéél OCH3 EE}B)-@ﬁg3

OCH3
CH2- -N H (319)

OCH3 - CH2He OCH2 CH2 OCH2CH2 -

N /--\ NH (322%99) O, OCHD cHZH2 CHr, dPC8E,cH,DCMLOH)- NH,
(300) OCH;  OCH;  -CH,CH cl
(301) OCH;  OCH;  -CHsCH,OCH,CH,- Cl
10 (302) OCH;  OCH;  -CHyCH,OCH,CH,OCH,CH,- Cl
(303) OCHs;  OCH;  -CH.CHy N(CHa)z
(304) OCH;  OCH;  -CH,CH,OCH,CH,- N(CHs)z
(305) OCH;  OCH;  -CH;CH,OCH,CH;OCH,CH,- N(CHa)
(308) OCH,  OCH;  -CHy COOH
15 (307) OCH;  OCH;  -CH,CH,OCH,- COOH
(308) OCH;  OCH;  -CHsCH,OCH,CH,OCH,- COOH
(309) OCH;  OCH;  -CHy- COOCHs
(310) OCH;  OCH;  -CH;CH,OCH,- COOC:Hs
(311) OCH;  OCH;  -CH,CH,OCH,CH,OCH,- COOC;Hs
20 (312) OCH;  OCH;  -CH,CHo OCO(CHo)sCHs
(313) OCH;  OCHs  -CH.CH,OCH,CH,- OCO(CH,)sCHs
(314) OCHs;  OCH;  -CH,CH,OCH,CH,OCH,CH,- OCO(CH,)sCHs
(315) OCH;  OCH;  -CH,CH, OCO(CH,)16CHs
(316) OCH; OCHj ~CH,CH,OCH,CH,- OCO(CHz)1CHs
25 (317) OCH;  OCH;  -CH,;CH,OCH,CH;OCH,CH,- OCO(CH,)1sCHs
(318) OCH;  OCH;  -CH,CHy _N/_\NH
_/
(319) OCH;  OCH;  ~CH,CH,OCH,CH,- _N/_\NH
__/
30 (320) OCH, OCHs  -CH,CH,OCH,CH,OCH,CH,- VAR
N/
(321) OCH;  OCH;  -CH.CHy _N/—\N OCzHs
NEVAR
i i /\ OCH
35 (322) OCH;  OCH;  -CH;CH,OCH.CH,



35 (322) OCH3 OCH3 - CH2CH2OCH2CH2-

PCT/ EPO1/ 15070

(333) OC2H5
(335) OC2H5

(324)

(325)

10 (326)

(327)
(328)
(329)
(330)
(331)
(332)
(333)
(334)
(335)
(336)
(337)
(338)
(339)
(340)
(341)
(342)
(343)
(344)
(345)
(346)
(347)
(348)
(349)
(350)

15

20

25

30

35

OCHg

OCH;

OCHj;

OC.Hs
OC,Hs
OC,Hs
OC,Hs
OC.Hs
OC.Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC.Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs

H5 - CH2CH2- NH2
Q‘"chhzmé&ﬁ'%zmz
(337) OC2H5 OC2H5 - CH2CH2OCH2CH2- C
- CH2 CH2 OCH2 CH2 OCH2CHR-

2 34)

OCZHS N\ N-~
-94 (323) OCH3 OCH3 - CH2CH2OCH2 CH2 OCH2 CH2-
0 0 (32y0@H38BCH3 -CH2CH2 -N 5 O O
0 10 (326) OCH3 OCH3 - CH2CH20CH2CH20 2- O
-CH2CH2- OH (328) OC2H5 OC2H5 - CH2CHZT
- CH2CH20CH2CH20CH2CH2- OH  (330) OC2H5 OC2HS - CH2CH2- OCH3
OC2H5 - CH2CH2OCH2CH2- OCH3

ek

0 WD 02/051814

NOCH5 N -~

(325) OCH3 OCH3 PCHRBH2BTH2CH2 - N
N O (327) OC2H5 OC2H5
DCH2- OH 15 (329) OC2H5 OC2HS5

(331) OC2H5

(332) OC2H5 OC2H5 - CH2CHR0CH2CH2OCH2CH2-  OCH3
H5 - CH2
) OC2H5-
(338) o02Hs OC2Hs — \__/

D CHISt, HINH2
pCH2-

25 (339) OC2H5 OC2H5 - CH2CH2- N(EHB) 2

OCH;g

OCH;

OCH;

OCzHs
OC;Hs
OC;Hs
OC,Hs
OC;Hs
OC;Hs
OC:Hs
OC2Hs
OC:Hs
OC.Hs
OC2Hs
OC,Hs
OC;Hs
OCsHs
OC:Hs
OC.Hs
OC2Hs
OCzHs
OC2Hs
OCzHs
OC;H5
OCzHs
OCzHs
OC;Hs

-CH,CH,-

-CH2CH,0OCH,CH,-

-CH,CH,0OCH,CH,OCH,CH,~

~CH,CHa-
-CH,CH,0CH,CH,-
~CH,CH20CH,CH,OGH,CHy-
~CH,CH,-
-CH,CH;0CH,CHa-
~CH,CH;0CH,CH,OCH,CH,-
-CH,CHa-
~CH,CH,OCH,CH,-
-CH,CH;0CH,CH,OCH,CH,-
~CH,CHa-
-CH,CH;0CH,CHa-
~CH,CH;0CH,CH,OCH,CH,-
-CH,CH,-
-CH,CH;0CH,CH,-
-CH,CH;0CH,CH,OCH,CH,-
-CH,-

-CHCH,OCH,-
~CH,CH,OCH,CH,OCH,-
-CH,-

-CH,CH,OCH,-
-CH,CH;0CH,CH,OCH,-
~CH,CH,-
~CH,CHOCH,CH,-
~CH,CH;0CH,CH,0CH,CH-

OH
OCHs

OCH,

OCHs

NH.

NH,

NH,

Cl

Cl

cl

N(CHs).
N(CHs),
N(CHa)2

COOH

COOH

COOH
COOC;Hs
COOC,Hs
COOC,Hs
OCO(CH,)sCHs
OCO(CH,)sCHs
OCO(CH,)sCHs



(340) OC2H5 OC2H5 - CH2CH2OCH2CH2- N(CH3)2 (341) OC2H5 OC2H5
- CH2CH2OCH2CH2OCH2CH2- N(CH3) 2  (342) OC2H5 OC2H5 - CH2- COOH  (343) OC2H5
OC2H5 - CARPCHRE®IR- COOH 30 (344) OC2H5 OC2H5 - CH2 CH2 OCH2 CPRDERIRH15C@OH

(345) OC2H5 OC2H5 - CH2- COOC2H5 (346) OC2H5 OC2H5 - CHR2CH2OCH2- COOC2HS
(347) OC2H5 OC2H5 - CH2CH2OCH2CH2OCH2- TPRC2HS  (348) OC2H5 OC2H5 - CH2CHR-
OCO( CH2) 6CH3 35 (349) OC2H5 OC2H5 - CHR2CHRO0CH2CH2' OCO( CH2) 6CH3  (350) OC2H5
OC2H5 CI—I2CI—IZOCHZCHZOCHZCHZ OCO( CH2) 6CH3 WD 02/ 051814 PCT/ EPO1/ 15070 - 95
(351) OC2H5 COCaPb - CHROHp: . COO( CHR) 100HS  (352) OC2HS P CH2 OCH2 CH2-
OCO( CH2) 10CH33? 1353522 18C=te2 HSCHélTQWZOO-lZG-IZOO-lZG-Q%@(f'@g; '%H

(354) OC2H5 Q@EHE OGH2CHBC,HN / ~eM,dNE06H{355) OC2H5 oczs&qmﬁwmzmz-

ooHs Coots GRBOTTY, PO N RS0E] OOt | C g;él%g%é“;ﬁo(s”)

-j 0 15 (359%B5CAMEHOC MBS HEH? CRBEEAEHR CH2 OCH2 CH2 - OCZHS N (360)
OC2H5 @2H5 -CH2CH2 -N 20 0 O

(355) OCHs OCHs  -CH,CH,OCH,CHy- __N/_\NH
_/
(356) OC,Hs  OCpHs  -CH,CH;OCH,CHOCH,CH,- X \w
10 (357) OCiHs OCHs  -CHCHy- _N/—\N OC,H,
~— %
(358) OC,Hs  OCuHs  -CH,CH2OCH,CHo- ———N/—\N o
/%
15 (859) OCHs OCsHs  -CHCHOCH,CH,OCH,CH, i\ _{)CZH
/%5

(360) OC,Hs  OC,Hs  -CH,CHo-

Q
—N

(o]

(0]

(361) OCHs OCyHs  -CHoCH,OCH,CH,-

—N

0]

(o]
—N ‘

20

(362) OC;Hs OCzHs «CH,CH,OCH,CH,OCH,CH>-
25

Examples 363 — 398:

30

35 o) O



(361) OC2H5 OC2H5 - CH2CH2OCH2CH2 -N O 0 (362) OC2H5 OC2H5

- CH2CH20CH2CH20CH2CH2 25 -N 0 Exanples 363 - 398: 30 O~ (0O0Q R3 350

WO 02/ 05380 42/fXGF14EP01/ 15070 -96 Q R3  (363) - CH2CH2- OH PGH&P01/15070
- CH2CH2OCH2CH2- OH  (365) - CH2CH2OCH2 OCH2CH2- OH 5 (366) -CH2CH2- OCH3
(367) - CH2CH2OCH2CH2- OCH3  (368) - CHZCIROCHR CH2OCHRCH2- OCH3  (369)
-CH2CH2- NH2 (370) - CH2CH2OCH2CH2- NH2 10 (371) - CH2CH2OCH2CH2OCH2CH2- NH2
(372) -CH2CH2- C ~(373) -CH2CH2OCH2CH2- Cl (374) - CH2CH2OCH2CH2 OCH2 CH2-
Cl  (375) -CH2CH2- N(CH3)2 15 (376) - CH2CH2OCH2CHR- N(CH3)2 (377)
- CH2CH2OCH? R PCH2OCH2-  COCH
(363) -CH.CH,- OH
(364) -CH;CH,OCH,CH,- OH
(365)  -CH;CH,OCH;CH,OCH,CH,- OH
5 (366) -CH,CH,- OCH;
(367) -CH,CH,OCH.CHy- OCH;
(368)  -CH;CH,OCH;CH,OCH,CH,- OCH;,
(369) -CH;CH- NH,
(370) -CH,CH,OCH.CH,- NH;
10 (371)  -CHoCH,OCH,CH,OCH,CH,- NH;
(372) -CH,CHy- cl
(373)  -CH;CH,OCH,CH,- Ci
(374)  -CH,CH,OCH;CH;OCH,CH,- cl
(375) -CH,CHo- N(CHa).
15 (376) -CH,CH,OCH,CH,- N(CHa)s
(377)  -CH,;CH,OCH;CH,OCH,CH- N(CHa).
(378) -CH,- COOH
(379) -CH,CH,OCH,- COOH
(380) -CH;CH,OCH;CH,OCH,- COOH
20 (381) -CHy- COOC,Hs
(382) -CH>CH,OCH,- COOC,Hs
(383)  -CH,CH,OCH,CH,OCH,- COOC,Hs
(384) -CH,CHy- OCO(CH;)sCHs
(385) -CH;CH,OGH;CHa- OCO(CH2)sCHa
25 (386) -CH,CH,OCH:CH,OCH,CHy- OCO(CH1)sCHs
(387) -CH,CHy- OCO(CH2)1oCHs
(388) -CH,CH,OCH.CHa- OCO(CH2)10CHs
(389)  -CH,CH,OCH,CH,OCH,CH,- OCO(CHz)1oCHs
(390) -CH,CH,- _N/_—\N N,
30 _/
(391)  -CH,CH,OCH,CH,- __N/__\NH
_/
(392) -CH;CH,OCH;CH,OCH,CH,- & \w
n__/

35



(380) - CH2CH2OCH2CH2OCH2- COOH 20 (381) - CH2- COOC2H5  (382) - CH2CH2OCH2-
COOC2H5  (383) - CHRCH2OCH2CH2OCH2- COOC2H5  (384) - CHRCHR- OCO( CH2) 6CH3
(385) - CAPGHREGIBRCH2- OCO( CH2) 6CH3 25 (386) - CH2CH2 OCH2 CPRDEPIRIOISR

OCO( CH2) 6CH3  (387) - CH2CH2- OCO( CH2) 10CH3 ~ (388) - CH2CH2OCH2CH2-

OCO( CH2) 10CH3  (389) - CH2CH2OCH2CH2OCH2®¥H2-  OCO( CH2) 10CH3  (390) - CH2CH2-
N NH 30 (391) - CH2CH2OCH2CH2- -N NH (392) - CH2CH2OCH2CH20CH2CH2- - N NH
35 WD 02/ 051814 PCT/ EPO1/ 15070 -97 (393) - CH2CH2- -N N--OC2H5 ~-f 0

(394) - CH2CH2O0OH2CH2- -N A i2H5 --~ 5 0 (395}~ CHAGEROCH2CH2OCH2CH2- - N N
C2H5 0 (396)P9PEHLN 10 0 0 (397) -CHFCH? CH2°-N O O 15 (398)
- CH2CH2 OCH2CH2OCH2CH2 - N NIV
(394) -CH,CH,OCH,CH,- _N/ \N OC,Hs
%
5 OCH
(395) -CH,CH,OCH,CH,OCH,CH.~ __N/ \N 25
' n__/ o
(396) -CH,CH-- S
—N
10 g
O
(397) -CH,CH,OCH,CHa- ;:
—N
O
15 (398) -CH,CH,OCH,CH,OCH,CHox- S
—N
O

20 Examples 399 — 506:

25
R’ R? Q R®

(399) OC,Hs OCH; -CH,CH,- OH

30 (400) OC.Hs OCH;  -CH;CH,OCH,CH,- OH

(401) OCsHs OCH; -CH,CH,OCH,CH,OCH,CH,- OH

(402) OC,Hs OCHs -CH,CH,- OCHj

(403) OC,Hs OCHs -CH,CH,OCH,CH,- OCHs;

(404) OC,Hs OCH; -CH,CH,OCH,CH,OCH,CH,- OCH;

35 (405) OC,Hs OCH; -CH,CH.- NH;

(406) OC,Hs OCH; -CH,CH,OCH,CH»- NH;



0 20 Exanples 399 - 506: RLON~- NOQ 25 ORs R R R2 QR3 (399)
OC2H5 OCH3 - CH2CH2- OH 30 (400) OC2H5 OCH3 - CHRCH2OCH2CH2- OH  (401) OC2H5
OCH3 - CHAGHIBOBHRGH2OCH2CH2- OH  (402) OC2H5 OCH3 - CH2CH2- POCKBO1/(54B3) OC2HS
OCH3 - CHRCH2OCH2CH2- OCH3  (404) OC2H5 OCH3 - CH2CH2 OCH2CH20CH2CH2- OCH3 35
(405) OC2H5 OCH3 - CH2CH2- NH2  ( 406) OCH3 - CH2CH2OCH2CH2- NH2 WO

02/ 051814 PCT/ EPO1/ 15070 -98 (407) OC2H5 OCH3 - CH2CH2OCH2CH2OCH2CH2- NH2
(408) OC2H5 OCH3 - CH2CH2- Cl (409) ocsz OCH3 - CH2CH2OCH2CH2- CI  (410)
OC2H5 OCH3 - CH2 CH2 OCH2 CH2 OCH2 CHR- OC2H5 OCH3 - CH2CH2- N( CH3) 2

(412) OC2H5 #9443 Qﬁaﬂmﬂ%Hz&@HzCNe%

411é
20€ALH- s ocH3

- CH2CHR2 OCH2 CHiddpHRSHR:  N(GPHB) 2cHjofl4) OC2HS OCH3 eCH2- COOH  (415) OC2H5
OCH3 CHZCHZ%% éﬁ;@o 416 H%H% CHZg—I_é OCH2CH2OCH2- COOH  (417)
OC2H5 OCH3 2418 bcHe- cooceHs  (419)
OC2H5 OCH3 - @HACHZIOCHR CHEBGH2 ~CHOBLE3,CHARB)CHRC2EB OCH3 - CH2CH2-
ocqmg_lgg_l—lgé%ﬁ% @%E' (ﬁlﬂ—g‘s %@%%g—%ocmmz QR EH2) 6CH3  (422) OC2HB
(412) OC,Hs OCH; -CH,CH,OCH,CH,- N(CHs)z
(413) OCHs OCH;  -CH,CH,OCH,CH,OCH,CH,-  N(CHa)
(414) OCsHs OCH; -CHy COOH
(415) OC,Hs OCH;  -CH,CH,OCH,- COOH
10 (416) OCsHs OCH;  -CH,CH,OCH,CH,OCH,- COOH
(417) OCsHs OCH;  -CHy- COOC,Hs
(418) OC:Hs OCH;  -CH,CH,OCH,- COOC,Hs
(419) OC,Hs OCH;  -CHyCH,OCH,CH,OCH,- COOC,Hs
(420) OC,;Hs OCH;  -CH,CHy- OCO(CH,)sCHs
15 (421) OCHs OCH;  -CH,CH,OCH,GHy- OCO(CH,)eCHs
(422) OC;Hs OCH;  -CH,CH,OCH,CH,OCH,CHy  OCO(CH,)6CH;
(423) OC,Hs OCH;  -CH,CHy- OCO(CHa)1sCHs
(424) OC,Hs OCH;  -CHoCH,OCH,CH,- OCO(CHa)1oCHs
(425) OC;Hs OCH;  -CH,CH,OCH.CH,OCH,CHy  OCO(CHo)1CHs
20 (426) OC,Hs OCH; -CH,CH,- _N/__\NH
__/
(427) OC,Hs OCH;  -CH,CH;OCH.CHy- _N/_\NH
__/
s (428) OC;Hs OCH;  -CH,CH;OCH.GH;OCH,CH,- N/__\NH
N/
(429) OC;Hs OCHs;  -GH,CHy N\ OCHs
NEVARN
(430) OC;Hs OCH;  -CH,CH,OCH,CHy- N\ OCH
30 ' o
(431) OC;Hs OCH;  -CH,CH:OCH,CHaOCH,CH,- _N/_”\N «OC H
NEVARN
(432) OC;Hs OCH;  -CH,CHy- ]
_Nm
35



(423) OC2H5 OCH3 - CH2CH2- OCO( CH2) 10CH3  (424) OC2H5 OCH3 - CH2CH2OCH2CH2-
OCO( CH2) 10CH3  (425) OC2H5 OCH3 - CH2CH2 OCH2 CH2 OCH2CH2-  OCO( CH2) 10CH3 20
(426) OCA¥B0DBH814 CH2CH2- -N H  (427) OC2H5 OCH3 - CH2 CH2 QBERIEPIRL/15DYONH

(428) OC2H5 OCH3 - CH2CH2OCH2CH2OCH2CH2- =N NH 25 (429) OC2H5 OCH3 - CH2CH2-
NN CH /O (430) OC2H5 OCH3 - CH2CH2®¥F2CH2- -N N OC2H5 30 ~---~ 0

(431) OC2H5 OCH3 - CH2CH2OCH2CH2OCH2CH2- OV2HS N--<\ O O (432) OC2H5 OCH3
-CH2CH2 -N 35 a 0 WD 02/ 051814 PCT/ EP01/ 15070 -99 (433) OC2H5 OCH3
-CHZCHZG:HZCHZ 0 - CH2CH2OCH2CH2OCH2CH2- O 5 -N O

(435) OCH3

-N 0%434)

OCH3 OCH3 - CH2CH20OCH2CH2- OCHS3

q C'@Pﬂ%ﬁ CH2CH? -
OCH3 OCH3 mzmzocmmzocmmz OH (438) OCH3 OCHS. -

(0]
(434) OC,Hs OCH;  -CH;CH,OCH,CH;OCH,CH,- ?
(0]
(435) OCH; OCH;  -CH,CH,- OH
(436) OCH; OCH;  -CH,CH,OCH,CH,- OH
10 (437) OCH; OCH;  -CH,CH;OCH;CH;OCH,CHy- OH
(438) OCH; OCH;  -CH,CH,- OCHs
(439) OCH; OCH;  -CH,CH,OCH,CH,- OCHs
(440) OCH; OCH;  -CH,CH,OCH,CH;OCH,CHy- OCH;
(441) OCH; OCH;  -CHoCHay- NH,
15 (442) OCH, OCH;  -CH,CH,OCH,CHy- NH;
(443) OCH; OCH;  -CH;CH,OCH,CH;OCH;CHy,- NH,
(444) OCH, OCH;  -CH,CHa- cl
(445) OCH; OCH;  -CHoCH,OCH,CHy- cl
(446) OCH; OCH;  -CH,CH,OCH;CH;OCH,CHy- Cl
o (447) OCHs OCH;  -CHyCHa- N(CHa),
(448) OCH; OCH;  -CHaCH,OCH,CH,- N(CHs)a
(449) OCH; OCH;  -CHsCH;OCH,CH;OCH:CHy  N(CHa)z
(450) OCH; OCH;  -CHy- COOH
(451) OCH, OCH;  -CH;CH,OCH,- COOH
o5 (452) OCH; OCH; -CH,CH,OCH,CH;OCH,-  COOH
(453) OCH; OCH;  -CHy- COOC,Hs
(454) OCH; OCH;  -CH,CH,OCH,- COOC,Hs
(455) OCH; OCH; -CH,CH,OCH,CH;OCH»-  COOG:Hs
(456) OCH; OCH;  -CHyCHa- OCO(CH2)sCHs
30 (457) OCHs; OCH;  -CH,CH,OCH,CH- OCO(CH2)sCHs
(458) OCHs OCH;  -CH,CH,OCH,CH;0CH,CHy- OGO(CH2)sCHa
(459) OCH; OCH; -CHCHa- OCO(CHz)1cCHs
(460) OCHs OCH;  -CH,CH,OCH,CH,- OCO(CHz)1CHs
(461) OCH; OCH;  -CH,CH,OCH,CH,OCH,CHy- OCO(CH2)10CHs
25 (462) OCH; OCHs  -CH,CH,- __N/_\NH

/

2- OCH3

OH 10 (437)
(439)



(440) OCH3 OCH3 - CH2CH20CH2C, H2OCH2CH2- OCH3

15 (442) OCH3 OCH3 - CH2CH2OCH2CH2- NH2

- CH2CH2 002 (A2 CH2 -  NH2
- CH2CH2OCH2CH2-

(443) OCH3 OCH3

(444) OCH3 OCH3 -CH2CHz2- CI

(446) OCH3 OCH3 -CH2

OCH3 - CH2CH2-  N( CH3) 2

OCH3 - CH2CH20OCH2CH20OCH2CH2- N( CH3) 2

(448)

ocH3 ocHs 10

(441) OCH3 OCH3 - CH2CH2- NH2

PAWEPOIOGHD OCH3

POCH2CH2OCH2CH2- O 20 (447) OCH3
PCH2OCH2CH2-  N( CHB) 2
(450) OCH3 OCH3 - CHz-

(449) " OCH3

COOH (451) OCH3

OCH3 - CH2CH2OCH2- COOH 25 (452) OCH3 OCH3 - CH2CH2OCH2CH2OCH2- COOH  (453)

OCH3 OCH3 - CH2- COOC2H5

454)

OCH3 - CH2CH2 &8 ot O

(457) OCH3 OCH3 -0420420042042 OCO(CH2) 6CH3

- CH2CH2OCH2 CH2 OCH2 CH2 -

(460) OCH3 OCHEs) - Qg2 CH

CHeASCHacHs

OCH3_OCH3 - CH2CH2 OCH2-
OCH3
(458) OCHY OCH3

@é&%@wq 461y

H5 (455) OCH3
+y OCO( CH2) 6CH3 30

PCH2- OCO( CH2) 10CH3
HOCH3

- CH2CH2OCH2CH2OCH2CH2-  OCQO( CH2) 10CHB 35 (462) OCH3 CEIiS_/— CH2CH2- -N H WO

02/ 051814 PCT/ EPO1/ 15070
OCH3 OCH3 - CHEHMH2 QCHBECHAE2 CHHCN2/ - -\ NH 5 (465)
O (466) OCH3 OCH3 - CH2CH20CH2CH2- -N N OCZHS - - -

-100 (463) OCH3 OCH3 -CH2

OCH3 - CH2CH2OCH2CH2OCH2CH2- 0 N-(

10

15

20

25

30

35

(466)

(467)

(468)

(469)

(470)

471)
472)
(473)
(474)
(475)
(476)
477)
(478)
479)
(480)
(481)
(482)
(483)
(484)
(485)

OCHs;

OCHjs

OCHg3

OCHj3

OCHjs

OC;Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,Hs
OC,H;
OC.Hs
OC,Hs
OC,Hs
OC.Hs
OC;Hs
OC;Hs
OC;,Hs
OC,Hs

OCH;

OCHj;

OCH;

OCH;

OCH;

OC;Hs
OC;Hs
OC;Hs
OC2Hs
OC,Hs
OC.Hs
OC2Hs
OC;Hs
OC,Hs
OC;Hs
OCzHs
OC;Hs
OC2Hs
OC;Hs
OC;Hs

PCHEe 1 N NH  (464)
%-%ﬁzm& OCA
0 X2 (467) OCH3

~CH,CH,0CH,CHo- N\ OG5
%
~CH,CH,OCH,CH,OCH,CH,- N/__\N OC,H
__/
-CH,CH,-
-1
(0]
-CHZCH,OCH,CHa- S
_N¢©
(0]
-CH,CH,OCH,CH,OCH,CH,- S
_Nm
-CHoCHy- OH
-CH,CH,OCH;CHa- OH
-CH,CHoOCH,CH,OCH,CH,-  OH
-CH,CH,- OCH;,
~CH,CH,0CH,CH,- OCH;
-CH,CH,0CH,CH,OCH,CH,-  OCHs
~CH,CH,- NH;
-CH,CH,OCH,CH,- NH;
-CH,CH,OCH,CH,OCH;CHy-  NH,
-GH,CHg- Cl
-CH,CH,OGH,CH,- Cl
-CH,CH,OCH,CH,OCH,CH,-  Cl
-CH,CH,- N(CHsz),
~CH,CH,0CH,CHa- N(CHs)»
~CH,CH,0CH;CH,0CH,CH,-  N(CH),



0 O (468) OCH3 OCH3 -CH2CH2 -N 15 O 0 (469) OCH3 OCH3 - CH2CH2OCH2CH2 - N
O 0 (470) OCH3 OCH3 - CH2CH2OCH2CH2OCH2CH2 20 -N 0 (471) OC2H5 OC2H5

- CH2CH2- VObl02/48R) OC2H5 OC2H5 - CH2CH2OCH2CH2- OH  (473) BCREBIOGEHS

- CH2CH2OCH2CH2OCH2CH2- OH 25 (474) OC2H5 OC2H5 - CH2CH2- OCH3  (475) OC2H5
OC2H5 - CH2CH2OCH2CH2- OCH3  (476) oc2isl 0dcoHs - CH2 CHR OCHR CHR OCHR CHR- - OCH3
(477) OC2H5 OC2H5 - CH2CH2- NH2 (478) OC2H5 OC2H5 - CHRCH2OCH2CH2- NH2 30
(479) OC2H5 OC2H5 - CHRCH2OCH2CH2OCH2CH2- NH2  (480) OC2H5 OC2H5 - CH2CH2- O
(481) OC2H5 OC2H5 - CHRCH2OCH2CH2- CI (482) m2H5€gCZH5

- CH2CH2 OCH2 CHSBRHARGPs  @C2Hg 488K-0c2Hs 025 - cHREHRPH N(cHB) 2 35 (484)
082455042820;[2 -MO@@QHZWHS;\IS&@%OCMSS) %Emmm 101 (486)
SoHE oot D, G \Gy) IOkt B, (488) | ot

OC2H5 - CH2 CH2@gH2 @2.8CHDC.8O0HCHE-489) OC2H5 OC2H5COOE2Hs COOC2H5

5 (490) OCHs OC;Hs -CH;CH,OCH,- COOC,Hs
| (491) OCHs OC;Hs -CH,CH,OCH,CH,0CH,-  COOC,Hs
(492) OC;Hs OCHs -CH,CHy- OCO(CH,)sCHs
(493) OC;Hs OCoHs -CH,CH;OCH,CH,- OCO(CH,)sCHs
(494) OCHs OCHs -CH,CH,OCH,CH,0CH,CH;  OCO(CHo)sCHs
10 (495) OC;Hs OC,Hs -CH,CHy- OCO(CH,)10CHs
(496) OCHs OC;Hs -CH;CH,OCH,CH,- OCO(CH,)1oCHs
(497) OCHs OC;Hs -CH,CH,OCH;CH,OCH,CHy  OCO(CHz)ioCHs
(498) OCHs OCHs -CH,CHy- N \n
_/
15 (499) OCHs OCH; -CH;CH,OCH,CH,- N \w
/
(500) OCHs OCsHs -CHCHOCHCHOCHCHr /" "\
" (501) OC;Hs OC;Hs -CH,CHy- N\ s
~— %o
(502) OCsHs OCuHs -CH.CHOCH,CH.- __N/_\N «OCZHS
— %o
(503) OCyHs OC:Hs -CH;CH,OCH,CH,OCH,CH,- __N/—_\N «002H5
25 NEARN
0

(504) OCs;Hs OC.Hs -CH,CHa-

30 (505) OC2H5 OCzH5 -CHQCHzoCH2CH2—

(508) OC,Hs OCHs -CHyCH,OCH,CH,OCH,CH,-
—N
35



5 (490) OC2H5 OC2H5 - CH2CH2OCH2- COOC2H5  (491) OC2HS OC2H5
- CH2CH2OCH2CHROCH2-  COOC2H5  (492) OC2H5 OC2H5 - CH2CH2- OCQ( CHR) 6CH3  (493)
OC2H5 OCMH3 02/@H2GBH20CH2CH2-  OCO( CH2) 6CH3  (494) OC2H5 OC2PBT/EP01/15070

- CH2CH2 OCH2CH2 OCH2CH2-  OCQ( CH2) 6CH3 10 (495) OC2H5 OC2H5 - CH2CHR-

OCO( CH2) 10CH3  (496) OC2H5 OC2H5 - CH2c¥8oH20H2- 0CO( CHR2) 10CH3 (497) OC2H5
OC2H5 - CH2CH2OCH2 CH20CH2CHR2-  OCO( CH2) | OCH3  (498) OC2H5 0C2HS - CH2CHR- j ~
N NH 15 (499) OC2H5 0C2H5 - CH2CH20CH2CH2 -N NH \/ (500) OC2H5 OC2H5

- CH2CH20CH2CH20CH2CH2- N /--\ NH 20 (501) OC2H5 OC2H5 - CH2CH2- -N N C2H5
(502) OC2H5 OC2H5 - CH2CHR0CH2CH2- N N OC2H5 0 (503) OC2H5 OC2HS5

- CH2CH20CH2 CHREEM2GHes bels@ @246 to Phabmabetied prép@@efor@c2Hs - CH2CH2 -N O
O 30 (505) OC2H5 OC2H5 - CH2CH20CH2CH2 -N O O (506) OC2H5 OC2HS5

- CH2CH2OCH2CH2O0CH2CH2 - N 35 0 WD 02/ 051814 PCT/ EPO1/ 15070 -102
Example A: Injection vials

5
A solution of 100 g of an active ingredient of the formula | and 5 g of
disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

10 Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 g of an active ingredient of the formula | is melted with
15 100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

20 A solution is prepared from 1 g of an active ingredient of the formula I,
9.38 g of NaH,POy4 - 2 H,0, 28.48 g of Na;HPO, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.

25
Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.

30

Example E: Tablets

A mixture of 1 kg of active ingredient of the formula 1, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
35 pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.



The exanpl es below relate to pharmaceutical preparations: Exanple A
Injection vials 5 A solution of 100 g of an active ingredient of the

formul a wanziosy of di sodi um hydrogen phosphate in 3 | PET/RBPU/SOTO | ed
water is adjusted to pH 6.5 wusing 2N h?@i rochloric acid, sterile filtered,
transferred into injection vials, Iy(5|o'I 17 sed under sterile conditions and
seal ed under sterile conditions. 10 Each injection vial contains 5 ng of
active ingredient. Exanple B: Suppositories A mixture of 20 g of an active
ingredient of the formula | is nelted with 15 100 g of soya lecithin and
1400 g of cocoa butter, poured into noulds and allowed to cool. Each
supposi tory GxangpleF:Woapdofabdetsi ve i ngredi ent. Exanple C. Solution 20 A
solution is prepared from1 g of an active ingredient of the formula I,
9.38 g of NaH2PO4 2 H20, 28.48 g of Na2HPO4 12 H20 and 0.1 g of

benzal koni umT@hleds ateprassed@nalogsiushi igi Exampled: aadaubseaeenily ¢eatedjnust ed to
6.8 and the SQlibh@thdit With bohtihg 3dusbsE! homedlshifon ftadiragaon. This
solution can be used in the formof eye drops. 25 Exanple D: Q nthent 500
nmg of an act Ce8t 3 d¥e-ent of the fornula | are nmixed with 99.5 g of

Vasel i ne under aseptic conditions. 30 Exanple E: Tablets A m xture of 1 kg
of active ingredi elnt _o& the,formula |, 4 kg of |actose, 1.2 kg of potato
starch, 0.2 aB?PFa‘Fc Qﬂﬁu&ﬁsl kg of magnesium stearate is 35 pressed in a
conventional manner to give tablets in such a way that each tablet

cont ai 10 ' i | ";eﬁﬁ- -103-
Exanpl Q%F: Coﬁgigg%f af‘%@kéﬁ%“%’ﬁgitf?%aﬁoéM@raggé'%g@ééFg‘é%ﬁﬁg%o %g]r?rl)l e E and
subsequent | y masuesintpharg gglajinecapsulesan stahfewanihat eachransHle of sucrose,

potat o star chonfa<c20 IReRtheCasthvB iRgYedbne.

Example H: Ampoules

15
A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.

20

Example I: Inhalation spray

14 g of active ingredient of the formula | are dissolved in 10 | of isotonic
NaCl solution, and the solution is transferred into commercially available

25 spray containers with pump mechanism. The solution can be sprayed into
the mouth or nose. One spray shot (about 0.1 ml) corresponds to a dose of
about 0.14 mg.

30

35



Example G Capsules 10 2 kg of active ingredient of the formula | are
introduced in a conventional manner into hard gel atine capsules in such a
way t hat veaotozaspsul e contains 20 ng of the active ingreBCEBEPOI/BERBNP| e H:
Ampoul es 15 A solution of 1 kg of acti ellngredl ent of the fornmula I in 60
| of bidistilled water is sterile f||t transferred into anpoul es,

| yophi |l i sed under sterile conditions and sealed under sterile conditions.
Each anmpoul e contains 10 ng of active ingredi ent 20 Exanple 1: Inhal ation
spray 14 g of active ingredient of are dissolved in 10 | of
isotonic NaC solution, and the sfaﬂ?p{,ﬁfﬂh ransferred into comrercially
avail able 25 spray containers with punp nechanism The solution can be
sprayed into the pray shot (about 0.1 m ) corresponds
T Y eose of I apSOpHAYyR mﬁ%f}"rﬁg@a?}\o 02/ 051814 PCT/ EP01/ 15070 -104
Patent C ai ns 1 Corrpounds of the formulal 5 R~ NN-~rql -Q RZ\ OX

"R3 3 510 in which Rl and R2 each, ependently of one another, H,
OH, OR4, SR4, 15 8%4, SQ2R4 or @' and R2 together nmay alterna-
[
0—Q_ s
R2 0] X R
10
in which
R' and
R? are each, independently of one another, H, OH, OR*, SR*,
15 SOR*, SO,R* or Hal, where R' and R? together may alterna-
tively be -O-CH,-O-,
R3 is Hal, OH, OA, NO,, NHz, NHA', NA'A2, CN, COOH,
COOA', CONH,, CONHA', CONA'AZ NHCOA', NHSOA",
20 NHCOOA,
Q
—\ oA
—N —N NH —N N‘<
? L \ / O
25 O ’
o
/ < /T \ /T N\
—N NH — 1 — N
30
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tively be -OCH2-O, R3 is Hal, OH QA NO2, NH2, NHA', NA A2, CN, COOH,
COOA' , CONH2, CONHA', CONA' A2, NHCQA', NHSO2A1l, 20 NHCOOA', 0 OAS -N -N
/--\ NH wWwabe/@a8t O - N\--/NH-NNA~-NN, O30 or -MNNE/BEBIH50B5 WO
02/ 051814 PCT/ EPO1/ 15070 -105 R4 is A.. cycloal kyl having from3 to 7
carbon atons, al kyl ene- cycl oal kyl havma from4 to 8 carbon atons or

al kenyl having from2 to 8 carbon atons, 5 A and A2 are each,

i ndependent|y of one another, alkyl having from1l to 12 carbon atons,

whi ch may be subskituted, py fro / a O—I—groups
where A" and A2 @oget h'@rA glogmyélp%\g@g\[gﬁ gﬁg@%&aﬁl# &@%?oal kyl ene
having from3 10 to 7 cycloplkpizvirgg from 4vo 8lcadron atormooealkERyldravings nmay be

repl aced by -S-, -0- %{g@%l or -NCOOAl-, X is Hor Hal, 15
Hal is F, O, Br or anaz8|§ls%ar cf<y or 'al kenyl having froml to 15 carbon

atons, in which 20 froml to 5 CHZ groups may be replaced by -0-, -S-,

- S02-, 5-C|—|(I—laI)A1ang:(HaI)2- - ‘-, -CAA2-, -NH or -NA' -, and salts and
sol vates t her eof 225 2. ou ormJIa din o C aim1,
characterised i " t hat 2 egzﬁ'u f@%ﬂ@e{aﬁm OFﬁééﬁg?ﬁfeﬁl%V(/h%‘f'g% 8Myhot her,

met hoxy, to 12 carbon atoms, which may be substituted by from 1 to 5

F and/or Cl atoms or OH-groups, where A" and A? together

may alternatively be cycloalkyl or cycloalkylene having from 3
10 to 7 ring members, in which one or more CH; groups may be

replaced by —S-, -O-, -NH-, -NA'-, -NCOA"- or -NCOOA'-,

X is H or Hal,
15 Hal is F, Cl, Brorl

and

Q is alkyl or alkenyl having from 1 to 15 carbon atoms, in which
20 from 1 to 5 -CH,- groups may be replaced by -O-, -S-, -SO»-,

-CH(Hal)-, -C(Hal)s-, -CHA-, -CA'A%-, -NH- or -NA’-,
and salts and solvates thereof.

25 2.  Compounds of the formula | according to Claim 1, characterised in
that R" and R? are each, independently of one another, methoxy,
ethoxy, propoxy, cyclopentoxy, fluoro-, difluoro- or trifluoromethoxy,
or 1-fluoro-, 2-fluoro-, 1,2-difluoro-, 2,2-difluoro-, 1,2,2-trifluoro- or
2,2,2-trifluoroethoxy.

30

3.  Compounds of the formula | according to one or more of the pre-
ceding claims, characterised in that A" and A? are each, indepen-
dently of one another, alkyl having from 1 to 12 carbon atoms, alkyl
having from 1 to 10 carbon atoms which is substituted by from 1 to 5

35 fluorine and/or chlorine atoms, or together are alternatively cycloalkyl
having from 3 to 7 carbon atoms.



et hoxy, propoxy, cyclopentoxy, fluoro-, difluoro- or trifluoromethoxy, or
1-fluoro-, 2-fluoro-, 1,2-difluoro-, 2,2-difluoro-, 1,2,2-trifluoro- or

2,2, 2-triWoopesaetshoxy. 30 3. Conpounds of the fornula | aPCDEHIIIFOI00 one or
nore of the pre- ceding clains, charactegrised in that A and A2 are each,

i ndepen- dently of one another, alkyl 'h@ﬁ'ng froml to 12 carbon atons,

al kyl having from1l to 10 carbon atons which is substituted by froml to 5
35 fluorine and/or chlorine atons, or together are alternatively cycl oal kyl
having from3 to 7 carbon atons. WD 02/051814 PCT/ EPO1/ 15070 -106 4.
Conpounds of the fornmula | according to one or nore of the preceding

cl ai ms, char 4ct eQosgpbumistdfdhe @rsulall kgtemndiavamgof monme dbftlee 10 car bon

t , In which : . - Qs - NH
ST L0 .t g SO S B AR e
accordi ng to one 16rcatppreat®ms, e witieh froadi e 3 claghors atosmmamest e replacech t hat

R3 is greferably '-E-,F-’Nf-por—ﬁ'NQrar{ A! a4 getited N&airPal kyl . NOZ,
al kyl am no, cycloal kyl am no, dialkyl 10 amno, or O-N NH or QA1 N -NI

/O 15 where alkyl has from1 to 10 carbon atoms and cycloal kyl has from 3
to 7 carbon &t omEongsslind's dfsh@foreiRila nedcordig @i dhelor Mor&eftips of the
formulae 11 to 174 acc?r.di ng to g ai m.l:h 2|Q3 o~~o];~/ Otf)lf A1~IFOCT'%N lll ~O0\ |
025 () 12 N Oce@ng,gqlmé, haracterised in‘that R” is preferably A, F,; Cl, Bror [

hydroxyl, NH,, O-alkyl, NO2, alkylamino, cycloalkylamino, dialkyl-

10 amino, or
Q /N . PA
N T N‘<
—N N/ — 0]
0
15 where alkyl has from 1 to 10 carbon atoms and cycloalkyl has from 3

to 7 carbon atoms, and A' is as defined in Claim 1.

6. Compounds of the formulae 11 to 174 according to Claim 1:
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~o o
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0 N ,N\'(©/
N

UO o

o

O\/\o/\/o\/\o/

\/O \N/N I3

~o 0
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conmpounds of the formula | and salts and sol vates thereof, characterised
in that a conpound of the fornula 10-1MSR R2\ / ~ 11 N 15 "H in which
Rl and R2 are as defined in daiml, is reacted with a conpound of the
formula Il 20 L 111
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OR3 25 in which R3 and Q are as defined in daiml, and L is C, Br, OH
or a reactive esterified OH group, 30 or in that a conpound of the fornula
IV 35 Wwoaz/edsfsl4 PCT/ EPO1/ 15070 -117 / R\ N Jil IV PETEPOHSO X 5 R2
in which X, RlL and R2 are as defined ir)l,lgaiml, is reacted with a
conpound of the formula V 10 L-Q R3 V™ 'i'f'which Q and R3 are as defined in
Caiml, and 15 L is d, Br, OHor a reactive esterified OH group, and/or

in that a basic conpound of the formula | is converted into one of its
salts by treatnment with an acid. 20 8. Conpoundgs of the formula I R R2\
I~ 11 NNNH 25 in which Rl and R2 are,as defilned in daim1. 9.
Compounds of the fonmula I V3R | v 174

o \N,N )\/NH

(0]
Q
|
5

and salts and solvates thereof.

7. Process for the preparation of compounds of the formula | and salts
and solvates thereof, characterised in that a compound of the formula
I

10
R
R2 \ li
N—N
15 H
in which
R and R? are as defined in Claim 1,
is reacted with a compound of the formula lil
20
L ]
O—-Q\
o) X R®
25 in which
R3 and Q are as defined in Claim 1,
and
L is Cl, Br, OH or a reactive esterified OH group,
30 or

in that a compound of the formula IV
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NOH R2 OXinwhich X, RlL and R2 are as defined in Cdaiml1l. 35 WO
02/ 051814 PCT/ EPO1/ 15070 -118 10. Use of the conpounds of the fornula I
accordi ngvooz/onierdor nore of Cains | to 6 and/or physi ol POT/ERVI/AH070
acceptabl e salts and/or solvates thereof for the preparation of a

medi canent. 5 11. Conpounds of the forfllaz 1 accordi ng to one or nore of
Clains 1 to 6 and/or physiologically acceptable salts and/or sol vates

t hereof as phosphodi esterase IV inhibitors. 12. Use of the conpounds of
the formula | according to one or ppre of 10 Clains | to 6 and/or

physi ol ogi cal | y accept abl e sal t srand/y t hereof for the
preparation of a nedi cam g Qr ophyl d¥i s of di seases
whi ch are caused by an exsg ey CA g¥el and/ or can be influenced

by an increase in the cAl
formula | according to gn ai msxl to 6 and/or physiologically
accept abl e salts andRe8tr sobvates thereot for'the preparation of a

medi canent for the tr n raphyl axi. . di,seases which can be

i nfluenced by a We‘ﬂb'gﬁ%:ﬁi %mﬁl% afgagr%éhgéiliﬁ%mbwmur necrosi s factor
(TNF). 14. Pharmaceutical preparation, characterised by a content of at

| east one conpo ¢ fe Qi tp one or nore of Clains 1
to 6 and/or one %p%fa'?{sedp §I’S\Ta§c{)ﬂé'¢€uavh @ﬁggﬁ&\ggl\g salts and/or one of its
25 sol vates. 15. Process for the preparation of pharnmaceutical

prepargfions, charac- teripgglR® thay at |east one conmpound of the formula
| according to one or nore of Clains 1 to 6 and/or one of its

physi ol ogi cal ly accept 30 able salts and/or one of its solvates is brought

into a suitable nhoshigh formtogether with at | east one solid, liquid or
sem -liquid exci g & RO'are as defined in Claim 1,
and
15 L  is Cl, Br, OH or a reactive esterified OH group,

and/or in that a basic compound of the formula | is converted into one
of its salts by treatment with an acid.

20 8.  Compounds of the formula Il
R’
I
R2 \ I
N—N
H
25

in which R" and R?are as defined in Claim 1.

9. Compounds of the formula IV

30

in which X, R" and R? are as defined in Claim 1.
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assistant. 16. Conpounds of the formula | according to one or nore of
Clains 1 to 35 6 and physiologically acceptable salts and/or sol vates

t her eof fvoo 02/€08¥ati ng all ergi ¢ di seases, asthma, chroni cPOT/BREMISNT0S,
atopi ¢ WO 02/ 051814 PCT/ EPO1/ 15070 _ Jﬁ dermatitis, psoriasis and other
ski n di seases, inflammtory disorders, gu’t oi mmune di seases, such as, for
exanpl e, rheumatoid arthritis, nultiple sclerosis, Crohn's disease,

di abetes nmellitus or ulcerative <colitis, osteoporosis, transplant
rejection reggti , j [ S,
sepsi s, rrerm?g dﬂggroégf?%@mg{%%@g?g &@gﬁg%%%%lrﬂggﬁyne@rﬁééé@%rrpounds
of the formula | Ciaiwerdiong and/amhysiologicallydccepiatliesalts epdbrgatyates

physi ol ogi cal | y afteptBblife pRlpaPatbiS nivdictmh&s. 10 thereof for the
preparation of a medicanent for the treatnment and prophylaxis of allergic
di seases, asthmm, chronic bronchitis, atopic dermatitis, psoriasis and

ot her skin dit $eagemmpdunidsaing Grnuta $ atesrtiihg tocdHedbNmone ofl Citimsesto such as,
for exanple, rheymatoid artqri.ti e.scl erosi hn' s, di sease,

mul, t,i pl Cr
di abet es el 11 t 08 BETQl RBElgsaRiacssRtIE sals Andint ssiates eladtatn
rej ection reacti phespheaiidsirrase Minbibitorsgr owt h or t unour net ast ases, sepsi s,
menory di sorders, athero- sclerosis and AIDS. 18. Use of the conpounds of
the formula | according to one or nore of 20 Claims 1 to 6 and/or
physi ol ogi callBy Hee@bthmrempaunds ghthediormpla/laceerdingde @se grgpofenef

preparapi on of aciRHsCRHRG antiRr gHySioldfediNRcepiible RERPBWHAYsBIvates
nyocar di al di seages. éQ. Use of 'the conpounds of f]h f rrm£a | according to
one or more of  BErestokine prepagatan gl MadrarHdNe daaiMEBEand abl o sal ts
and/ or sol vaéI es ptdphyknds ébdjifséh@es)watc_ara?éio_@umﬁ by aredxassivety bor | t he

treat nent an pr X r. | ch. e bl amat ory
and/ or i munol oaig@@?lﬂegﬁ'zﬁ%@%%@?}%égﬂ%gggﬁa%ﬁE‘ngéﬁ{@%é%%ds of the
formula | accordiengl.to one or nore of Clains 1 to 6 and/or physiologically

acceptapl e salts and/or solvates thereof for the preparation of a

nmedi canent for the treatnent and )
13. Use of the compounds of the formula | according to one or more of

Claims 1 to 6 and/or physiologically acceptable salts and/or solvates

thereof for the preparation of a medicament for the treatment and

prophylaxis of diseases which can be influenced by a reduction in the
20 production of tumour necrosis factor (TNF).

14. Pharmaceutical preparation, characterised by a content of at least
one compound of the formula | according to one or more of Claims 1
to 6 and/or one of its physiologically acceptable salts and/or one of its
25 solvates.

15. Process for the preparation of pharmaceutical preparations, charac-
terised in that at least one compound of the formula | according to
one or more of Claims 1 to 6 and/or one of its physiologically accept-

30 able salts and/or one of its solvates is brought into a suitable dosage
form together with at least one solid, liquid or semi-liquid excipient or
assistant.

16. Compounds of the formula | according to one or more of Claims 1 to
35 6 and physiologically acceptable salts and/or solvates thereof for
combating allergic diseases, asthma, chronic bronchitis, atopic



prophyl axis of coronary artery di sease, reversible or irreversible

myocardi al ischem a/reperfusion injury, acute or chronic heart failure 35
and rest ano9?2/6318i4ncl udi ng i nstent-restenosi s and st ent-i NPET/ERLL15070
restenosi s. WD 02/051814 PCT/EPO1/1507Q 4 120 21. Use of the conpounds of
the formula | according to one or nore 019 Clainms 1 to 6 and/or

physi ol ogi cal |y acceptable salts and/or solvates thereof for the
preparation of a nmedicanent for the treatnment and 5 prophyl axi s of

A di c o . . LS f
i freront sever| petmaie geffiad8 R harih oRABIES, hHEmnIaR gissiddit S, 0
one or nore of eallgimpune diseasesdSUeEh gay I exagItR heumateigiatriéissal t s

and/or sol vates hidiBacRbsiEOCrdis Bls8RSs alibBstes malliNRBraacEatvé or
treating a subject suffering from apjjiéqﬁease.or condi tion nedi by the

. f ! ted
PDE IV isozyne FRItS §SFG(9PQ?Qﬁ'S’rt@1ﬁ reeehian RAGHIPRS Bﬁcw’g\é@f)ﬁﬁul ation
of hugan eosi ophidvith cFaudur Hstastastéesepsisy murderyodisditer§or mul a |
according to one_gr nore of _C ilﬁ? 1 to 6 and/or physiologically
accept abl e sal tsag}?ﬁ?%‘?e@&ﬁ%’?%g‘ hereof for the preparation of a
medi cament for the treatnent and prophylaxis of diseases which are caused

by excessive pro td ﬂﬂﬁﬁ' s be
i nfluenced bﬁa ?}eég_udgﬁagﬁ;qur?@%%fﬁrg%rqp é%ggg%%eﬁdctgl?ﬁ%égm?&éiegn. 24. Use
of the conpoundsChImshbia 8amnd rhysidledierly arpeptalinsalis angfa vates aims 1 to
6 and/ q?_ phys}ol ﬂgéré_@ﬂﬂo}’twé?éﬁﬁai\?ﬂti"@ §1aé hfeo@datiﬁ@ﬁtdféggh@tréétﬁm%rrﬂofffor the
preparation of a nedicanent for.the treatnent an ro axis o
di seases whi ch ap@@f@%ﬂo{ﬁﬁ%ﬁ%@ﬁ?wsp?ﬁ LERE Pl bﬁ)ﬁB"f‘a?'ﬁ% 3?99:'& | s and/ or
can be i nfl uencedehyatits, ipsbribsitiamad athet $ldn pisalaistey iaflatinuatoof disbelefs,cel | s.
25. Use of conpo th I cegardi t of C ains
30 1 to 6 and/orgg@?ﬁ@”c?g@é%%%g{5@8@3@51@19é&?mé’q&%g?{@?&?oﬁr@g@és t her eof
for conbating di seds sclegosisisrai’s dispasmdtiabstes maeliitisrarn wcgrative or di ng to
at | eagk one of @hmsﬁ% tdopoPodis APsHMarP¥RLAbR B Sdiohy, B5QRIAMMOEA! T S
and/ or solvates t erém§ ) _

growth or tumour metastases, sepsis, memory disorders, athero-

sclerosis and AIDS.

18. Use of the compounds of the formula | according to one or more of
20 Claims 1 to 6 and/or physiologically acceptable salts and/or solvates
thereof for the preparation of a medicament for the treatment and
prophylaxis of myocardial diseases.

19. Use of the compounds of the formula | according to one or more of
25 Claims 1 to 6 and/or physiologically acceptable salts and/or solvates
thereof for the preparation of a medicament for the treatment and
prophylaxis of myocardial diseases which have inflammatory and/or
immunological characteristics.

30 20. Use of the compounds of the formula | according to one or more of
Claims 1 to 6 and/or physiologically acceptable salts and/or solvates
thereof for the preparation of a medicament for the treatment and
prophylaxis of coronary artery disease, reversible or irreversible
myocardial ischemia/reperfusion injury, acute or chronic heart failure

35 and restenosis, including instent-restenosis and stent-in-stent-
restenosis.



35 for preparing a nedicanent in treating or preventing one or nenbers WO
02/ 051814 PCT/ EPO1/ 15070 -121 selected fromthe groups of diseases,
di sorder syoanos18undi ti ons consi sting of: asthma of what ePET/EPYIpES)70
etiol ogy, or pathogenesis; or asthna _hgﬁy is a nenber selected fromthe
group consisting of atopic asthma; 5 -atopic asthma; allergic asthng;
atopi c, bronchial, I1gE-nediated asthma; bronchial asthma; essential asthm;
true asthma; intrinsic asthnma caused by pat hophysi ol ogi ¢ di sturbances;
extrinsic asthma caused by environnental factors; essential asthma of
unknown or inapBarent cause; non-atopic asthma; bronchitic asthm; 10
enphysenat oug’astamef thaeerpeendhalihedorstimeaccocding e LoRAr Meks ¢ima;
| nf oot i on: non- ol ey o2 AaRk By Slod g Hoop I SAR andior SUVERS nd

; - : S ; zy | n syndr one;
chronic or acut e“"l?rr%%cfﬁbm?r@'?f’?@tp@r&%WQHW%&%&WﬁWém@%@Pd 15 ai rways
\(/)mbstrustl on; andpﬂjm:ymm;v@mmumﬁém@daihgiaﬁdrwﬁﬁgiti@hwraidng@s;ﬂv@li seases of

atever type, tiolo r..nat hogenesjs; or an obstructive or

i nfl anmat ory airﬁ% fm@%%ggg@%pﬁgt V?”éknenber sel ected fromthe group
consi sting of asthma; pneunoconiosis; chronic eosinophilic pneunonia;
chronic 20 obstr i 'gﬁﬂ% : 5%@ (R diges chronic
bronchitis, %%1n§§%f§ﬂgﬁghﬁggﬁ@%%§f_ spﬁggE£§%%§¥a gb?ﬂgfgdﬁ§t; COPD t hat
i s charact eri zedClgjmisrr ®/&radier ehypiongicalliasseniablpgaltvardionspvaies adul t
respirggory di st{RssofHPHORpaAINSR) of RRTEIRERSETHSE Ireati] aaubpays 25
hyper-reactivity cpnsequent to other draﬂ t her %%ﬁng@HWH@EQVDSIS of
what ever type, ePHHFEIgToga dispAsGEhESn [oggnaﬁ cHifi o that is a
menber sel ected fsoaymehe itgrolemraegaiatingrige aofivationmanmbdegramuldiimmaft e
wor kers' di sease; ks or mners'asthma; asbestosis or
steamfifters' agyﬁ%h?&%ﬁgﬁwgbsis or flint 30 disease; ptilosis caused by
inhaling the dust fromostrich feathers; siderosis caused by the

i nhal ajg on 0b3i r geeRRRiRd EbRPoustd bERR ®rilia | according to one or more of
Claims 1 to 6 and/or physiologically acceptable salts and/or solvates
thereof for the preparation of a medicament for the treatment and
prophylaxis of diseases which are caused by excessive production of
macrophages and T-cells and/or can be influenced by a reduction in

20 macrophage and T-cell production.

24. Use of the compounds of the formula | according to one or more of
Claims 1 to 6 and/or physiologically acceptable salts and/or solvates
thereof for the preparation of a medicament for the treatment and
25 prophylaxis of diseases which are caused by excessive proliferation
of the T-cells and/or can be influenced by an inhibition of the prolifera-
tion of the T-cells.

25. Use of compounds of the formula | according to at least one of Claims
30 1 to 6 and/or physiologically acceptable salts and/or solvates thereof
for combating diseases.

26. Use of compounds of the formula | according to at least one of Claims
1 to 6 and/or physiologically acceptable salts and/or solvates thereof
35 for preparing a medicament in treating or preventing one or members



grinders' disease; byssinosis or cotton-dust asthma; and talc

pneunoconi osis; bronchitis of whatever type, etiology, or pathogenesis; or
35 bronciwonzoliBat is a nenber selected fromthe group coreT/EPIIGO™f acute
bronchitis; acute |aryngotracheal bronfﬁttis; arachi dic WD 02/051814

PCT/ EP01/ 15070 -122 bronchitis; catar [ bronchitis; croupus bronchitis;
dry bronchitis; infectious asthmatic bronchitis; productive bronchitis;

st aphyl ococcus or streptococcal bronchitis; and vesicular bronchitis;

bronchi ectasi s qof t] ok aene L Sy 5
bronchi ect asi s tﬁ%&?lgé?')aé%rréﬁrﬁvn@%uggloigi%%%? ?’o(gﬁsp'?i]teg?%r oupéé:%drllté@{ssti ng of
cylindric bronchiorsisi®ig®f: saccul at ed bronchiectasis; fusiform

bronchi ect asi s; capi l WG aSh Sati ' HH@QJP\ t a5l y
bronchi ectasi s; and. fdosﬁlﬁl?ﬁgu far é\géggz‘?ééc%}tgg@z’ qus;g?go_nal 'egﬁ, gfb?thnﬁ_i nitis;
or perennial al ItBphis@ meanpparsplecied TromstheudrotpLopsisiing of onie gﬁé’,m%t i ol ogy,
or pathogenesi s;ndH-afipitiasthins dlBgfic asthnty; oBIeS bioekhrRl, egEimediatdte gr oup
consi sting of purS:ﬂI ent Nels n?np%rul_ent sgnusu{%l S; ,acut ﬁH%r,c Foni c
sinusitis: and ATIADPd PTGl gPhmanEssenialAstamag FHE astyna; RHLYG s,

rheurmat oi d ar t hragthmacfauskdtsvmathoptpesiolegicdistgyharmes 1 &xtpasicagtmesi s; or
rheumat oi d arthritj.sqt I I f t onsi sting
of acute arthri tﬁaéu!s@%ﬂ&f%n%@&%é@éﬁ?ﬁﬁof&ﬁSe%%%ﬁﬁ%lnélsgﬁ?nﬁnﬁﬁlﬁmﬁg\k@ﬁrd; arthritis;
degenerati ve artinapparent cagisss noswiopictasthmpsbranghiic agthme; ti s;

prolifeyative ardfiphidsmatdBQidstirhs; erisblindiceastifid; @REdpat@inalr i ti's;
gout, and fever and pain associated Wt

I nflammtjon; 20 an
eosi nophi | - r el atasines %@fveoqslfb\ﬂ’i‘ét‘@%?gWB@,C?%Oﬁuﬁ‘@?!’ PEP0Zp3h Abgenesi s:
or an eosi nophi lviragirfeetibrdindaraleigit B8thra; iacipksrersthrag) whéeez) hfath t he group
consi sting of eosinophilia; pulmonary infiltration eosinophilia; Loffier's
syndr one; chronﬁyngggmf%phi lic pneunonia; tropical pul nonary eosinophili a;
br onchopneunoni ¢ 25 adpenigidrlacsiesbhroashecaidttictioan; chranic boredhitisoamallni ng

COTyacl o ARG AR SHprgSaEL o of g auss synarore
obstructive or inflammatory airways diseases of whatever type,
etiology, or pathogenesis; or an obstructive or inflammatory airways
disease that is a member selected from the group consisting of
asthma; pneumoconiosis; chronic eosinophilic pneumonia; chronic
20 obstructive pulmonary disease (COPD); COPD that includes chronic
bronchitis, pulmonary emphysema or dyspnea associated therewith;
COPD thatis
characterized by irreversible, progressive airways obstruction; adult
respiratory distress syndrome (ARDS), and exacerbation of airways
25 hyper-reactivity consequent to other drug therapy;
pneumoconiosis of whatever type, etiology, or pathogenesis; or
pneumoconiosis that is a member selected from the group consisting
of aluminosis or bauxite workers' disease; anthracosis or
miners'asthma; asbestosis or steam-fifters' asthma; chalicosis or flint
30 disease; ptilosis caused by inhaling the dust from ostrich feathers;
siderosis caused by the inhalation of iron particles; silicosis or
grinders' disease; byssinosis or cotton-dust asthma; and talc
pneumoconiosis;
bronchitis of whatever type, etiology, or pathogenesis; or
35 bronchitis that is a member selected from the group consisting of
acute bronchitis; acute laryngotracheal bronchitis; arachidic



atopic dermatitis; or allergic dermatitis; or allergic or atopic eczens;
30 urticaria of whatever type, etiology, or pathogenesis; or urticaria
that i s aveerniasissel ected fromthe group consisting of | POUERIIESAIOAt ed
urticaria; conplenent-nediated urticaria; urticariogenic material-induced
urticaria; physical agent- induced urfi#éaria; stressinduced urticaria;

I diopathic urticaria;, acute urticaria; 35 chronic urticaria; angi oedens,;
cholinergic urticaria; cold urticaria in W 02/051814 PCT/ EPO1/15070 -123
t he aut osomal dom na urticaria;

f f t
giant urticaria; bré’ﬁ‘ﬂﬂéﬁ Ortéfr?‘@l &’ro@ﬁﬁﬁ'éf cr ﬁﬁpgg&gr nt]ﬂsf é’p%i’?mt&rer type,
etiol ogy, or patihfigioasiasthratic bromchitis} praduictivé badndhitisy staphyocoselect ed

conjunctivi 01 2 earabBe prsheilsh AR ERCU oo, 2 Cons et viti s:
at opi ¢ conj unct i vi t i shrookhiestasis oﬁawbatehart tycenpw©gyv¢rtn>@thogmeml%mr
conj ungtivitis; lﬂ%ﬂcﬁ%rcf‘a?éls RN H?ﬁémﬁéﬂ %ée%t\éﬁqwrh%hﬁér%ﬂ;f te@ef Com

etiol ogy, or pathogenesis uvei t
the group consi s‘l‘eM"ﬁQ”@fbrWﬁh'@ﬁﬁﬁ'ﬁb gapcugﬁteghromhl@gaglsofusg ﬁEmuvea anterior

uveitis; iritis;penehidctssis; Idapﬂ@w@}dﬁcm%ctas;é agyatie bRer sHisctiyis] dnys;

nongranulornato s ei’tis; posterior uveitis;
choroiditis; (l;t’@ﬁ&ﬁie&%eesﬁ rﬂrchfg)ﬁ%Hng héea{a“?t'g mul tiple sclerosis of
what ever type eti ol ospasomal pidrgngdimets; or pecgnniall allepgie rbinites; 0si s that is a

member §E| ect ed éf@g&&%‘hﬁ{ é{%tr t)?ﬁ)@%'tlﬁf%@gppbaﬁ %ﬂfe&s%P&hﬁEﬁis"tﬁan tiple

scler05|s and re
aut oi mune/ i nf | ammnybenseé%@e@ ff@fn mmr@uérconw@ngéxﬂpurldgpt or 20 or

pat hogenesi s; ornagorlggr&ﬁ ITARGS: a&ut@rar%fh%ryc@nﬁg@tﬁse ahaaéthmoa fromearber

sel ected from th con i sting aut oi mmune henat ol ogi cal disorders;
herol yti c anemi amaéﬂiﬁé)étqr@p ﬁ@ﬁ‘idag'mb%ti’% red cell anemia; idiopathic

t hronbocyt openi ¢ pur piieimAyRlt ftArkis| o NHate @ENtybe netiadsgis .orpol ychondri ti s;

scler ogig I, Wag]pat‘hogenesm or rheumatoid arthritis that is a member selected from
the group consisting of acute arthritis; acute gouty arthritis; chronic
inflammatory arthritis; degenerative arthritis; infectious arthritis; Lyme
arthritis; proliferative arthritis; psoriatic arthritis; and vertebral arthritis;

gout, and fever and pain associated with inflammation;

20 an eosinophil-related disorder of whatever type, etiology, or
pathogenesis; or an eosinophil-related disorder that is a member
selected from the group consisting of eosinophilia; pulmonary
infiltration eosinophilia; Loffier's syndrome; chronic eosinophilic
pneumonia; tropical pulmonary eosinophilia; bronchopneumonic

25 aspergillosis; aspergilloma; granulomas containing eosinophils;
allergic granulornatous angijtis 'or Churg-Strauss syndrome;
polyarteritis nodosa (PAN); and systemic necrotizing vasculitis;

atopic dermatitis; or allergic dermatitis; or allergic or atopic
eczema;

30 urticaria of whatever type, etiology, or pathogenesis; or
urticaria that is a member selected from the group consisting of
immune-mediated urticaria; complement-mediated urticaria;
urticariogenic material-induced urticaria; physical agent- induced
urticaria; stressinduced urticaria; idiopathic urticaria; acute urticaria;

35 chronic urticaria; angioedema; cholinergic urticaria; cold urticaria in



25 granul omat osis; dermatomyositis; chronic active hepatitis; nyasthenia
gravis; Stevens-Johnson syndrone; idiopathic sprue; autoinmune

i nf | anmatvoo y2/bka8k  di seases; ul cerative colitis; Crohn's Pdigeagesp7oendocri n
opt hanopat hy; Grave's di sease; sarcoidasis; alveolitis; chronic
hypersensitivity pneunonitis; primry ﬂ?ﬁlary 30 cirrhosis; juvenile

di abetes or diabetes nellitus type 1; anterior uveitis; granul ornatous or
posterior uveitis; keratoconjunctivitis sicca; epidenic

keratoconjunctivtls d|ff nterstitial ulrmnaﬁflbro
Rtoratit al | untha apaemal St iam op i B AAEAPEE SMES ¢ 11 brosi s:
psoriatic arthrititiearig| gizet utticaephand papwat brtmadaw t hout nephrotic 35

syndrone; acute gl omegul: -' ' hj m ni mal
change nephr opat hy; E J ﬁ%ﬁ f\ﬁﬂa géP{S@h %@?IQW Pﬁ%(t a%@%%/ 51814
PCT/ EPO1/ 15070 cqrzundﬁnef@ﬁ@é is wmm er sale@ted;frwndbe graun censigting @fct
dermatistis; allegghfic cBHPJn%ﬁ\tntlﬁeé a?rha'P@BhJGHcg\ﬂﬁé 'éo%!te 961'%9, e s,

penphi gus erythemat osus | aceus us v

prevention of al P%EH@W\GU%@AJ?{Q‘? éP@é‘f‘P'EbW'EF cﬁtPB'WQQ@JLB'IC@'é{ ‘S ghronic

transplantation; cét@?ﬂh@ﬂﬁ@ﬁ;@h&tl\bw/?urlﬂeﬁﬁ@tﬁrﬁuﬁdtm)s @hd\/\hﬁthﬂver type,
etiol ogy, or pathagenesis I nfl ammat ory bowel disease that is a nenber

selected fromt h%o Bﬁtb 'té%nm sting of ulerative colitis (UC); collagenous
colitis; colitis poI ypesitis of waatsner &ipe; etiokoigy; oapdthOgehasis; orlWvatiisease

(CD); pt | PSShoﬂét‘i’J a‘f‘ﬁ&%}éfé%l%}%% frcﬁﬁ'tlﬁ’ég 86n§?§t§r{lf@ﬁﬂﬁ$ﬁ1ﬁ13tﬁr septic

shock t I s a nenber seél cons
failure; acut e rehall or partef ghe um@a\earrtworrwem, Hitis¢ gyeldis; E*doﬁy@tiiﬁhym al

cachexia; urem C%n“e@ﬁ:'itﬁr?ﬁbﬁ)usqw&'ﬂ@%oﬁ gehRrdRatRRANRAR phbeoanijerienal i s or
Addi son' s di seas

i nfection by theuﬁﬁ%nr&?e%d%tﬂgrbﬂMU?w%%ﬁ‘%“ﬁf‘?s;Olnfueﬂlrjsnce °
pul nonary hypertensi opsoréais;hypoxi a-i nduced pul monary 20 hypertension;

15 multiple sclerosis of whatever type, etiology, or pathogenesis;
or multiple sclerosis that is a member selected from the group
consisting of primary progressive multiple sclerosis; and relapsing
remitting multiple sclerosis;

autoimmune/inflammatory diseases of whatever type, etiology,

20 or pathogenesis; or an autoimmune/inflammatory disease that is a
member selected from the group consisting of autoimmune
hematological disorders; hemolytic anemia; aplastic anemia; pure red
cell anemia; idiopathic thrombocytopenic purpura; systemic lupus
erythematosus; polychondritis; scleroderma; Wegner's

25 granulomatosis; dermatomyositis; chronic active hepatitis;
myasthenia gravis; Stevens-Johnson syndrome; idiopathic sprue;
autoimmune inflammatory bowel diseases; ulcerative colitis; Crohn's
disease; endocrin opthamopathy; Grave's disease; sarcoidosis;
alveolitis; chronic hypersensitivity pneumonitis; primary biliary

30 cirrhosis; juvenile diabetes or diabetes mellitus type 1; anterior
uveitis; granulornatous or posterior uveitis; keratoconjunctivitis sicca;
epidemic keratoconjunctivitis; diffuse interstitial pulmonary fibrosis or
interstitial lung fibrosis; idiopathic pulmonary fibrosis; cystic fibrosis;
psoriatic arthritis; glomerulonephritis with and without nephrotic

35 syndrome; acute glomerulonephritis; idiopathic nephrotic syndrome;
minimal change nephropathy; inflammatory/ hyperproliferative skin



bone | oss di seases; primary osteoporosis; and secondary osteoporosis;
central nervous system di sorders of whatever type, etiology, or

pat hogenae0 92/01814a central nervous system di sorder that i|BCHER&EWseT0 25
sel ected fromthe group consisting of 2sgression; Par ki nson' s di sease;

| earning and nenory inpairnent; tardi vé<dyski nesia; drug. dependence;
arteriosclerotic denentia; and denentias that acconpany Huntington's
chorea, WIlson's disease paral ysi s agitans and thalanic atrophies; 30
i nfection, espeC|a i.nfectiaon

SGLLs Pa?f; SUSEs. wher. ei suc it E%r i ncrease
the production o 2% BSRNERlE; A 5'5‘? MR E? rétlaﬁ derine \?‘r? g€ are
sensitive to uprcerguaaltdermaiftlsTbEnlgn|fzamtlllabpempbmsspeh‘lﬁﬁgus heir replication

s a monber cel A PPHERUE, 59@?“@“%@%8%?%5? Reme M BRG, 5' "o

HI V- 3; cytornegal ovi rRigeveaian 0 ENGE @rall FPWIEPGQU%OQWQEEZS i nfluenza;
adenovir uses; a'l‘#aﬂfﬁﬂﬁrﬁémﬁhf uses, including Herpes zoster and Herpes
si npl ex; yeast and funﬁ fectl o s vvheredél g_%:d yeast and fup)% are
sensitive to upregul dt'N3m (ﬂ's%ﬁﬁec Dy REWR2HVGA (RS, GHOIOFYt hei r

host, e.g., fungal pmag@@ééussorunﬂammﬂd) rtic»weﬂms"ea@@nmat Bt rinbar

conj unction with choi ce reat system c yeast
and fungus inf ec%e?q%%gd ff% ﬁ%gﬁ poﬁanésrt@gnqjtulﬁzra ?88[?% Ue?Jol ym xins, e.dg.,
Pol ymyci n B; i mictzdlageesys eolifis; oollhﬂ polypasd; dransenwabedlitis; and €yoba'sl e, and
ket ocopgpzol e; tr , fluconazole 10 and itranazole; and

anphoteri cins, d'h@éé’éé‘ﬁ%lagt ericin B and |iposomal Anphotericin B;

i schem a- r eper f usi on Seftigrshock@f sihatenss typeeliokagy, P& PRMIgENgsoP TN t v:

chroni c | ynphocyddpticl sHakeRthat istd viehiHe? Gbicehsd frbhPihe r@UM%ﬂﬁBﬁﬁé gp; Kkidney
and ureter di sease ogeni t an ast 0| ntestin sorders; and
prostate di seasd&né Uléé’ g@ g%fﬁﬂ?i @feq Fiﬁ'ranmaéa” a\aﬁ?@bﬁﬁ'?ng to at |east
one of dains |hymophysiat tachglysirehmigcacidxya;aatdipt alachesial tactaxtd or
sol vatgs ther eOfsuprarenalis or Addison's disease; cancerous cachexia; and cachexia
as a consequence of infection by the human immunodeficiency virus
(HIV);
liver injury;
pulmonary hypertension; and hypoxia-induced pulmonary
20 hypertension;
bone loss diseases; primary osteoporosis; and secondary
osteoporosis;
central nervous system disorders of whatever type, etiology, or
pathogenesis; or a central nervous system disorder that is a member
25 selected from the group consisting of depression; Parkinson's
disease; learning and memory impairment; tardive dyskinesia; drug.
dependence; arteriosclerotic dementia; and dementias that
accompany Huntington's chorea, Wilson's disease, paralysis agitans,
and thalamic atrophies;
30 infection, especially infection by viruses wherein such viruses
increase the production of TNF-« in their host, or wherein such
viruses are sensitive to upregulation of TNF-a in their host so that
their replication or other vital activities are adversely impacted,
including a virus which is a member selected from the group
35 consisting of HIV-1,HIV-2, and HIV-3; cytornegalovirus, CMV;



for conbating diseases 20 27. The conbination of a conpound as defined in
one or nore of claine 1 to 6 and/or physiologically acceptable salts
and/ or soVoaredstdshereof together with one or nore nenber BCHEP@ECSET™ from
the group consisting of the follow ng 25 (a) Leukotriene biosynthesis
i nhi bitors, 5-1ipoxygenase (5-LO |nh|%"i_’tors and 5-1i poxygenase
activating protein (FLAP) antagonists sel ect ed fromthe group consisting
of zileuton; fenleuton; tepoxalin; Abbott-79175 Abbott 85761; N-(5 30
substituted)-thi.ophene-2-al k | sul f on
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2- cyanonapht hal earel dergeswsichplex7 39, 010; 2- cyanoqui nol i ne conpound

L- 746, 530; indole an - BAY x 1005;
35 WO 02/ 051814 PCT/ %S%% %@%%”%@i@f%@gﬁe ﬁ%r%‘da%%%g%d 1%98 %
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of pheniot hi azi n-RsPneq. ‘?l?ﬁ%ﬂ%’?é‘ﬂlh%ﬁ@l é’a%ulaﬂwﬂwh%d}ﬁm?&e% ﬁGS 25019c;

benzoxazol ani ne conpo t azol hen zene, o caf boxi mta%m de conp ound
sys

Bl I L 284/ 260: cd}%mﬁy@w othey &sﬁsow%@a@( hedrgatme; 'ﬁl ukast ,
ver | ukast (MK- 63kt afSfi nf@moaéaaaladmgrmﬂafesiot(lﬁamed45715A) and BAY x

7195; 10 P I,V hbt 5-LO) hi bi t d
5111 poxygenase RAYDEITNG-S-pPRbEE B KRRz BRgeR ST i) Dt -

i nhi bitors of 5-ddopaxglgenisendze!e, ndaredocorticagtmitdazoles, e.gl,diuebrazadet i vati ng
factory O(PAF)) A% ﬁ%ﬁ%k%ﬁﬁ%ﬂ%&%‘?&.&ﬁé e% %ﬂ%hcﬁén&ﬁ%an&-rm L TDA,

LTE4; 20 (g recept or 'an ITIzine Ioratadl ne,
liposomal Amphotericin B;

ischemia-reperfusion injury; autoimmune diabetes; retinal
autoimmunity; chronic lymphocytic leukemia; HIV infections; lupus
erythematosus; kidney and ureter disease; urogenital and
15 gastrointestinal disorders; and prostate diseases.

Use of compounds of the formula | according to at least one of Claims
1 to 6 and/or physiologically acceptable salts and/or solvates thereof
for combating diseases

20
27. The combination of a compound as defined in one or more of claims
1 to 6 and/or physiologically acceptable salts and/or solvates thereof
together with one or more members selected from the group
consisting of the following:
25

(a) Leukotriene biosynthesis inhibitors, 5-lipoxygenase (5-LO)
inhibitors, and 5-lipoxygenase activating protein (FLAP)
antagonists selected from the group consisting of zileuton;
fenleuton; tepoxalin; Abbott-79175; Abbott-85761; N-(5-

30 substituted)-thiophene-2-alkylsulfonamides; 2,6-di-tert.-
butylphenol hydrazones; Zeneca ZD-2138; SB-210661; pyridinyl-
substituted 2-cyanonaphthalene compound L-739,010; 2-
cyanoquinoline compound L-746,530; indole and quinoline
compounds MK-591, MK-886, and BAY x 1005;

35



desl or at adi ne, fexofenadi ne, astem zole, azelastine, and chl orpheniram ne;
(h) Gastroprotective H2 receptor antagonists; 25 (i) ai- and

a2- adr enoe@pr/ayisngoni st vasoconstrictor synpathom nmeti c BOERPS&1/15070

adm nistered orally or topically for % congestant use, selected fromthe
group consisting of propyl hexed rlne1 Ehenylephrine, phenyl pr opanol am ne,
30 pseudoephedri ne, naphazoline, hydrochl oride, oxynetazoline
hydrochl ori de, tetra hyd rozol ine hydrochloride, xylonetazoline

hydr ochl ori de, doet hyl nor h a, - d
227 5ar enocept or (tlgBAPSL" AbERDRER o RukERSE LE B e, T PRI S i h one
or nore inhibitorsseec®dfipothegesup cérsitiDg @fsph@mthlezllnrfﬁro(la) above; WO

02/ 051814 PCT/ EPOléJﬁ:ﬁgZ)Qnd 1- 6@1739% kéml%fﬂd Rbgﬁ:a ¢SS BBRN0E: i pratropium

brom de; tiotropiumbfomde, ~ Oxitrop |um pirenzepi he; and
tel enzepine; 5 (I ) berzoxagglapming GoEMSLES @Ttaé@iaﬁ'i b?@z%%ﬂ’ ected fromthe group

COPE' t§t' ng 0; met ?Qér‘bbﬁfnﬁiaéhlc%é é@rlﬁ'b@hﬁﬁ gn;nl 284/3607 sompoureds al buterol,

sal but anmo or not er er utaline,  orciprenalin

bitolterol, and pi £ Jl%r’"é?a Fr)m !}’Bﬁ??lﬂrﬁ@%ﬁﬁ Mﬁﬁﬁ)%ﬂﬁ%*ﬂl ne; (n)

Sodi um cr ormgl ycat 879, @G-N’IZF»QEIRmZﬂﬁ%Gep&lukaéNDGM,&S?&ﬁA) N)d BAt{agoni sts;

15 (p) COX-1 inhibi S (NSAIDs); and nitric oxide NSAIDs; (q) COX-2
7%

selective inhibito fecoxib; 20 (r) Insulin-like growh factor type |
(I1G-1) mmetics; (s) Cclesonide; (t) Inhaled glucocorticoids with

reduceggl system gs S b R’f'fnﬁfﬁﬁ% r&o selected fromthe group consisting of
predni sone, pre RISO | one # uni sol i de, trianti nol one acet oni de,

becl onet hasone di propi onate, budesoni de, fluticasone propionate, and
(d) 5-Lipoxygenase (5-LO) inhibitors; and 5-lipoxygenase activating
protein (FLAP) antagonists;

15 (e) Dual inhibitors of 5-lipoxygenase (5-LO) and antagonists of
platelet activating factor (PAF);

(f) Leukotriene antagonists (LTRAs) of LTB4, LTCy4, LTD4, LTE4;

20 (g) Antihistaminic Hq receptor antagonist cetirizine, loratadine,
desloratadine, fexofenadine, astemizole, azelastine, and
chlorpheniramine;

(h) Gastroprotective Hz receptor antagonists;
25
(i) o4- and ap-adrenoceptor agonist vasoconstrictor
sympathomimetic agents administered orally or topically for
decongestant use, selected from the group consisting of
propylhexedrine, phenylephrine, phenylpropanolamine,
30 pseudoephedrine, naphazoline, hydrochloride, oxymetazoline
hydrochloride, tetrahydrozoline hydrochloride, xylometazoline
hydrochloride, and ethylnorepinephrine hydrochloride;

(j) one or more a4- and ap-adrenoceptor agonists as recited in (i)
35 above in combination with one or more inhibitors of 5-lipoygenase
(5-LO) as recited in (a) above;



nonet asone furoate; 30 (u) Tryptase inhibitors; (v) Platelet activating
factor (PAF) antagonists; (w Mnoclonal antibodies active agai nst
endogenowsO bmbi1ammat ory 35 entities; WO 02/051814 PCT/ EPRAT/EB@T713070- 128-
(x) I'PL 576; (y) Anti-tunor necrosis fﬁé%or (TNF(x) agents selected from
the group consisting of etanercept, T i"xi mb, and D2E7; 5 (z) DMARDs

sel ected fromthe group consisting of |eflunomde; (aa) TCR peptides; 10
(bb) Interleukin converting enzyme (ICE) inhibitors; (cc) | MPDH

i nhibitors; (dd) Adhesion nolecul e inhibitors including VLA-4 antagoni sts;
15 (ee) Cathepsins; (ff) MAP kinase inhibitors; 20 (gg) d ucose-6 phosphate
dehydr ogenase i n{k)bAntichglinefdit prg&itsi iprebpium drédides dippropiunabreioe), st s; (i)

Gold in the form Ofoﬁﬂoé‘MWBFBrﬂidgf ﬁﬁ;@ﬁe@lﬁé@{gyg\@é%{)wéh 25 hydrophilic

groups; (jj) Inmunosuppressive age S romthe’group consisting of
cycl osporine, azathioprine, and nethotrexate; 30 (kk)Anti-gout agents

sel ectgd from t hg) gpup poRpeRddeptordgontsts %@ié&é@ﬁ-bn{ﬂhb%%gggt hi ne oxi dase
sel ected fromthe group cons St{ﬁ?)? of |.I opurinol ; 35 02/ 051814
PCT/ EPOL/ 15070 - 126°MSIHG PeBslarTetCianahisoROenel SORsRIEIRG: r oup
consi sting of probelbatardl, salbutamoly faramtenol aximbanah tervatadine,
orciprenaline, bitolterol, and pirbuterol;

10 (m) Theophylline and aminophylline;
(n) Sodium cromoglycate;

(o) Muscarinic receptor (M1, M2, and M3) antagonists;

15
(p) COX-1 inhibitors (NSAIDs); and nitric oxide NSAIDs;
(q) COX-2 selective inhibitor rofecoxib;

20 (r) Insulin-like growth factor type | (IGF-1) mimetics;

(s) Ciclesonide;

(t) Inhaled glucocorticoids with reduced systemic side effects
25 selected from the group consisting of prednisone, prednisolone,
flunisolide, triamcinolone acetonide, beclomethasone
dipropionate, budesonide, fluticasone propionate, and
mometasone furoate;

30 (u) Tryptase inhibitors;
(v) Platelet activating factor (PAF) antagonists;

(w) Monoclonal antibodies active against endogenous inflammatory
35 entities;



(nn) Antineoplastic agents that are antimtotic drugs selected from 5 the
group consisting of vinblastine and vincristine; (o0o) G owh hornone
secr et agogoez9sigpp) I nhibitors of matrix metall oproteasesPCMEPg)1sbTat are
selected 10 fromthe group consisting 2 t he stronel ysins, the

col | agenases, the gel atinises, aggr ecd col | agenase-1 (MWP-1),

col | agenase-2 (MW-8), coll agenase-3 (MVP 13), stronelysin-1 (MWwP-3),
stronmelysin-2 (MW-10), and stronelysin-3 (MW-11); 15 (qqg) Transform ng
grow h factor (T Iﬁl: ?ér) Pl atel et-derived growh factor (PDGF); (ss)

Fi br obl ast grow W/f étg 'sel ected fromthe group consisting of 20 basic
fi broblast growh factor (bFGF); (tt) G anul ocyte nmacrophage col ony

oLl 2110 T act g9 ARDAGRE) neoithib ERRTIELY aodfi sddiealidsh Rlohlsh and N
SB- 233412 (tal net an@anI%tmg Qietanqweptsmf(mmabaaagt[azh‘a?,u nh| bitors sel ected
fromthge group consisting of UT-77 and ZD-0892; and 35 (xx)Adenosine A2a

e 0o S B MRS ed T ool P ot o o

the formula | according to one or nmore of clains 1 to 6 and/or its

phar maceutical |y 3aﬁb§i e[ vatl ves, solvates and stereoi soners, including
m xtures 5 there{ﬁ‘a PeR |05 and (b) an effective anount of a further
medi canment active ingredient. 10 15 20

10 (bb) Interleukin converting enzyme (ICE) inhibitors;

(cc) IMPDH inhibitors;

(dd) Adhesion molecule inhibitors including VLA-4 antagonists;
15

(ee) Cathepsins;

(ff) MAP kinase inhibitors;
20 (99) Glucose-6 phosphate dehydrogenase inhibitors;

(hh) Kinin-B¢- and Bz-receptor antagonists;

(i) Gold in the form of an aurothio group in combination with
25 hydrophilic groups;

(i) 'mmunosuppressive agents selected from the group consisting of
cyclosporine, azathioprine, and methotrexate;

30 (kk) Anti-gout agents selected from the group consisting of
colchicines;

() Xanthine oxidase selected from the group consisting of
allopurinol;
35
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(mm)Uricosuric agents selected from the group consisting of
probenecid, sulfinpyrazone, and benzbromarone;

(nn) Antineoplastic agents that are antimitotic drugs selected from
5 the group consisting of vinblastine and vincristine;

(oo0) Growth hormone secretagogues;
(pp) Inhibitors of matrix metalloproteases (MMPs) that are selected
10 from the group consisting of the stromelysins, the collagenases,
the gelatinises, aggrecanase, collagenase-1 (MMP-1),
collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1
(MMP-3), stromelysin-2 (MMP-10), and stromelysin-3 (MMP-11);
15 (9q) Transforming growth factor (TGFR);

(rr) Platelet-derived growth factor (PDGF);

(ss)Fibroblast growth factor selected from the group consisting of
20 basic fibroblast growth factor (bFGF);

(tt) Granulocyte macrophage colony stimulating factor (GM-CSF);

(uu) Capsaicin;

25
(vv) Tachykinin NK; and NKj receptor antagonists selected from the
group consisting of NKP-608C; SB-233412 (talnetant); and D-
4418;
30 (ww) Elastase inhibitors selected from the group consisting of UT-77
and ZD-0892;
and

35 (xx) Adenosine A2a receptor agonists.
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28. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according to
one or more of claims 1 to 6 and/or its pharmaceutically usable
derivatives, solvates and stereoisomers, including mixtures
thereof in all ratios,
and
(b)  an effective amount of a further medicament active ingredient.



