; e3e $F"h 6 TIAN 02/0S181.1 -1 p Benzoyl pyridazines 5 10 15 The

I nvention relates to conpounds of the formulal Rin which 1 R\  NNOQ2
\' OX RYWeP@WEPAL /1 SI170 Rl and R2 are each, independ®@GHIEPOGISIGhe
another, H, OH OR4, SR4, SOR4, SO2R4 oy Hal, where Rl and R2 together may
alternatively be -OCH-0, R3 is Hal,” ., OA, NO2, NH2, NHA1l, NA1A2, CN
COOH, COCA1, CONH2, CONHAL, CONA1A2, NHCOAL, NHSCQ2Al, NHCOOAL, 0 20 \ ~ [/~
~0A1 -N~/ -NNH- ~N~" V' OO0"' ,.025 - ~NH - ~NA~ - ~N~
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Benzoylpyridazines

The invention relates to compounds of the formula | *G00002+
5
10
in which
R'and R? are each, independently of one another, H, OH, OR*, SR*,
SOR*, SO,R* or Hal, where R' and R? together may alterna-
15 tively be -O-CH2-O-,
R? is Hal, OH, OA, NO,, NH2, NHA', NA'A% CN, COOH,
COOA', CONH,, CONHA", CONA'A%, NHCOA', NHSO,A",
NHCOOA',
0
20 PR
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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,



>> 030 o0or - ~-SBH R4 is Al, cycloal kyl having from3 to 7 carbon

at ons,

al kyl ene35 cycl oal kyl having from4 to 8 carbon atons or al kenyl

havi ng f M®Z0xu8148 car bon at ons, WO 02/ U5181 -2 PCT/ EPI PCT/EPBLISA® A' and
A2 are each, independently of one another, alkyl having from1 " to 12
carbon atons, which may be substitutedzoy fromlto 5 F and/or Cl atons or

OH groups, where Al and A2 together 5 may alternatively be cycloal kyl or
cycl oal kyl ene having from3 to 7 ring nenbers, in which one or nore CH2
groups may be replaced by -S-, -O, -NH, -NA -, -NCOAl- or -NCOOA~-, X is
Hor Hal, 10 Hal is F, C, Br or I, and 15 Qis alkyl or al kenyl having

from1 to 15\1(2@6%31 abegreach,ndéperitentigraf bnearoth&2dtky having fromy 1be

- NAB-

T RAe “and sal 15 and’ Ko et b ich MRS Saed g(:@ivyr?@“?ﬁ?éaz.‘ﬁﬁs as

pr ogest er one recept or Flarghod€! atomsiesOH-grodpst Whe&XA

|tngethe|\'/Ed Chem

¥v38, 4878 (1995). Sim r 549 Al.
25 Thg in\(/entl 2)n had bﬂég O%Wb? ﬁﬁ@ﬁg&%gbéfé'%gﬁﬁﬁﬁhﬁ h %/al uabl e

properties,

in particte Errlrlgﬁﬁ%lhﬁfﬁ dn Whigh piae @& sapre za@tm%mv on of

medi canents. It has beghated By -shaloL breHc anpdundgc oA threNcooa'a | and
salts and so sol vates thereof have very val uabl e phar macol ogi cal properties

as wel |

as being well tolerated. Conpounds of formula | inhibit the PDE IV

i sozynme andxt hereby h@&ved o K&, W de range of therapeutic applications,

becaua
ys

the p

of the essential role which the PDE IV fam |y of isozynes plays in
iology of all manmals. The WO 11 2/ 05181 PCT/EPOL/ 1 a0711 -3

enzymatic rélad perfor e, 6 Briog IPDE |V i sozynes is the intracellular
hydrol ysis of adenosine 3', 5 -nonophosphate (CAMP) within proinflamuatory

| eukocyt es.

CAMP, in turn, is responsible for nediating the effects of

nuner ous hoPRfnes in the body, and as a consequence, PDE |V 5 inhibition
plays a significant role in a variety of physiological processes. There is

ext ens1|5ve ! IQt erature I|sna| r31/Ieoraardkeny(? aun%' fnc%ntp% e gt%m% in which

20

25

30

35

from 1 to 5 -CH,- groups may be replaced by -O-, -S-, -SO»-,
-CH(Hal)-, -C(Hal)z-, -CHA'-, -CA'A%, -NH- or -NA'-,

and salfs and solvates thereof.

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.

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
solvates thereof have very valuable pharmacological properties as well as
being well tolerated.

Compounds of formula | inhibit the PDE 1V isozyme and thereby have a
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



i nhibitors on various inflanmmtory cell responses, which in addition to
CAMP el evation, include inhibition of superoxide production, degranul ation,
chenot axve0 eRieF181dtmor necrosi s factor (TNF) rel ease in eosPGBERIIENTO
neutrophil s and nonocytes. The corrpoun_d§_accor ding to the invention can be
enpl oyed for the treatnment of asthmatic di seases. The antiasthmatic action
of PDE IV inhibitors has been described, for exanple, by T.J. Torphy et al.
in Thorax, 15 46, 512-523 (1991 ) and can be determ ned, for exanple, by

the method o Si nce cAWP
inhibits boneten (ranagg wgb S an&é?ﬁéJ b‘Elgl\F%oZg'gneﬁgﬁﬁﬁ%%%w?s (S. Kasugal
et al., M GSWC’&@MSIKOf gansine, 3'\p'gBenophosabate (AMPIWIthHEP®S Aneri can

.Society for c iy an
Cﬁ%ﬁw@ﬂy% RISy SefRTMPCR tukBtis rdipomdlbI &Rt iBdiatihg 8

<

conpounds ac |n€ nvent on . can Be eﬁl oyed for the F%@E nt of
ost eopor osi se 0 mw@ﬁ{q%pqrﬁ@r@sdpéhegp KedMhRE aranseovepee FE|¥e of the
colrrpotumdst ﬁfmﬁlﬁ;ﬂdfnq:)léﬁ] mhg&umca&ndbrermrdwm ofphysiblpgiteat epocesises. s?l t st andd
sol vat es eof .for A reat nent an
prophyl axi s er8|'§8§t§8§' \?Aﬂ %'%%%r gﬁﬁgbwgh%aﬂ?&s%c\% f/B (I)Etw CAMP | evel
and/ or can hehibitbtsusmuarious inflammatoencell respohees,ANRichdn eldditen ton addi ti on,

t he conpoun nl NF
(tunour nec?%sl\lﬂgn%l e{tlo Ianddaégl @ﬁ%’?g %é‘ﬁeé}gﬁlhgaf{)?su?ﬁmﬁégrﬁhelﬁonent of
al | er gi ¢ andchemotaxiseanst tyman rmr@%lg faciar GiNmLieteanesiBLasineUlst r anspl ant

rej ectipon reﬁa%m fis ah®MoRGEytbyr thernore be enployed for the treatnent and
prophyl axi s r%gjr@ory gl sorders tunours, atherosclerosis, rheuma 35 told

arthritis, multiple sclerosis, Crohn' s di sease, atopic dermatitis, diabetes
nel ['itus, ulTies adinpeus®s aba:@rdn@mnavemmsm\ I SnABIBNed for\ts 02/ 05181~

POT! EPULLI LS ity WPEs B4 80LB! S5 S5 Phogle oo BPRPENSES Sorer ¢ 1
aut oi nune dnbibitesshasbedn desaribed, Jorexanpleoby 3 .brTormbyedebiid TAptaxi ti s,
can be,det er%@%@?g@g@%‘ dar} BiHBFerHﬁﬁ:%}P%rC?iaerleSWé n@‘éth@ﬁ of Blat ure

Medi ci ne 1 | nmunol
126- 132 (1995)Olsshe, Adapierariogica 36k 488m4%E@7dr the treatment of

cachexi a. The antl cachectic action can be tested i n TNF- dependent nodel s of

cachexia 10 (P. elli_ et a 367f 1995); J. M
Argiles et a mce Pp@gbltp@gne—p}agraf%g fellg i@gf”% T‘U?%BE% ffHF{P ors can
al so i nhl bi tcéIB S%@%iag?gawrmamwdus iyénaote, MhEB2T or Abstradtalof the or

tumour, { her ap @n%ﬁﬁﬁ “@'Q?Faq%r?%t ﬂ?:{ﬁ%ﬁ@g '\?g(fnt' it LI s is

(1998)3 Thek '08?.
descri bed, fﬂ;@g@xﬁmﬁmpwnd@g@remmhmmn@mm b emateyssl foothes. The

invention thesehdf of 8 l relates to the use of the conpounds of 2o
t he fornmul ah? t"%!;or pﬁym 0 g|§caI | y acceptable salts and sol vates t hereof

for the preparation of a nmedicanent for the treatnment and prophyl axi s of
di seases whi The gfv@ntion sitsteRorediftRsmore refaigs!td thenusy of thecompewrdssofs fact or

TNF dl b d TNF. 25
bDE 1183 nhi edPEnGa SlvenSigpegely 9%%%@&'@”%“8%‘3}0”%@8%%% R,

t her ef ore sufor s preparatidreof h enediyambntiop dhes trégimentsaric pragthylexis, 0fB| ochem
Phar macol . 4§~se§§e959 hion{cha33kog 1 JDENCEAR I IWIEANRS foyBPaRdRY eXRO fof Lhe

treat nent of I'sor erosc erosis, atopic rmatitis and Al DS.
The action obe mﬂgenoed biias inereasennithe cAMRIa¥eht of asthma, inflammtory
di seases, diabetes nellitus, at op| c dermatitis, psori asis, AIDS, cachexia,

zglt urrgéj ror ﬁ]vggldlﬁcgn ttHg?:%anoun 3 exhibit ér? a(rjl asg%rnlls ic eictlon "tohE %Pofdctl' nEP 779
of TNF (tumour necrosis factor) and are therefore suitable for the treatment
of allergic and inflammatory illnesses, 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.




WO 112/0; 181 PCT/ EPOL/ 1507(1 -5 The invention also relates to the use of
the conpounds of formula | for the preparation of a nedicanent to treat
nyocar di WO @setides. 5 Coronary artery di sease is the nosPCHeRtBTOWause of
death in the western world. In the presence of a critical stenosed coronary
artery, a decrease of blood flow may rédsult in nyocardi al ischem a
Initiation of reperfusion results, depending on the severity of the
precedi ng i schemc period, in a reversibly or irreversibly injured
nyocardi um which is characterized by a |long-1lasting depression or an
irreversible I oss of contractile function. Depending on the size of the

aff ect ed W%@%tmﬂﬂaﬁtﬁmator?@ca@mbetms@bswn@eﬁ acdweding tbdhé imentiap devel op.

"devel opront a6fl thelk eBIRa SoPBISAMETY Aot S bice SORIT TR IReRtes " o

i nterventi ogyubl aBTﬁ?&ltlp@leer@ﬁsEHr rSEBmata)ldmthttlat cam betdetemibegsi s or

ctud 85 cui aerlaedtnap e Fihoh, of NS SRARET BTEr R MR IRed, e

.

di seases, i 246.(1685ponk ySekutet al.dCHeaExp. Inyaunol. 10G126-B¢ (3)99‘7’)&' reversibl e
nyocar di aI i schem a/reperFusion injury, 20 acute or chronic heart failure

and restenosis, including instent-restenosis i N: S nt esten03|s
i nf | ammat or Y her eyBReERISERNY bE epRloved %QfltBe t"ﬂ?@?@"ﬁﬂﬁm{% ep?'i&esses

i nvol ve resigeRbciidctichesh B@tém@dmpmmedep@wdmmmmmencwmias and THE
and THZ hel per cells Th| r ristic
cyt okilfle pat(?epﬁ)St‘?”h@B?l\m é"f’N W, %@%?ﬁsﬁﬂﬁzj‘ﬂf%&brfs %{‘é‘i ZWI\ENQH as

| L-10 and | IRds3 R MRK47R.: 19977))k| nes and cardi onyocyte 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
f or mati on ofPDEéVenISIbdorse@rh@sOlﬂ‘d’éhltmﬂ@@ﬂth@fé@mpm relmANGafe Are- so with

nyocardial igeh HPrL relghsy $DoMdrka et évt@lﬂl BR)dWeWLBa pys.correl ates
vvlththelnvasmn er|1p er a| fﬁﬁ r]% 3 ﬁHtro ? ich can
spreadi5t he RGP i(‘h‘@ﬁfﬁ)ﬁ Hdesagtion ¢ g 396‘9 P e FiRe g h bl ayer in the
cyt oki ne resgRRRAs idQuEIREN, foF ekbimpile, wwaﬁ%lﬁséan,a\N@%hﬁ?IB@Srmtd)ry and
pro- apoptotic r s and additi onal | y has a 35 direct negative

Sp/00415

ionotropic € SV ardi ac myocytes (Ceconi C, Curello S, Bachetti T,
Corti A, Ferrari R Tunor necrosis factor in congestive heart WO

112/ 05181 fail
Prog. Car di O%@%Erﬁé@?o&&%ﬁ%g@ﬁ% r%&%%é% om\é’dﬁr'hﬂ)cﬂi_ﬁlﬁesudgff ect of
t unor 2ecr osthe foeaulerl- mmm@nd@glga&wag@emgb@r%ﬂférﬁfdr%ﬂ\é@%ﬁhef&qm e of

t t oki laikjs & t [ 1
szfﬁggrialnﬁﬁ Eﬁ g?éﬁjalrgﬁ’éﬁ of & BRRicamSAblor Bid BeatméntStagidphglakis & tavi | | a

unor osis factor ,involy ardi al
i schaeni a- re@éﬁﬂ%@ﬁ quh,ﬁr@rc)ausgg%yﬁ)ﬁ@gﬁwﬁﬁpdué}%oég%tl‘ié‘%c%‘g§ It has
been shown i f@casH (TRIF) b rcaml berinficendéd byianfesiuctiomin thehprodusiomof s ~o
rapidly rele ﬁﬁd dur| ng the reperfusion phase (Herskowitz A Choi S, Ansari
AA, Wessel i ng S: Cytokine nmRNA expression in postischem clreperfused
nyocarg um Am J. Pat hol. 1995 746: 419-428) and that the protective effects
of drugs SUCF \Fﬁﬁ%?@éﬁ:ﬁ%\ﬁﬁgw&ﬁﬂt ﬂﬁ%@@fo?sebﬁbrand\ére&heaé-. Turor

-a sse

necrosis fac als ex b rmnct / macr.o f

cardi ac ni crﬁﬁﬁﬁ@lﬂtﬁb@tfpbtheaﬁhﬁrﬁ%’ %frﬁ%dﬁ\ éSﬁ;GE?E@] %88‘1 - Phaftihl

Basi c. Res. Ca59|| qb 23998 (98039.7- 107), cyclosporin A (Arras M Strasser R
Mohri M et al: Tunor necrosis factoral pha is expressed by

nonocyt esl macr ophages foll ow ng cardiac m croenbolization and is

ant agopé zed weymhcfennenme tRasinpldyes. foatht teatnaent of gserogry digondsrs,
Squadrito F, avi,l t Cycl osporin-A reduces

| eukocyt e ac@ﬁ?ﬁfpg?lia}% gﬂ%gggé@%gtl%ggrﬂtgbwocar di al ischaem a
reperfusion injury in rats. Eur.J.Pharmacol. 1999 364: 159-168) or

clori Chromnﬁ“h@%i@ﬂrdﬁ%g VA (ﬁl@&’drlshﬁtt% trébﬂﬁérﬁt&if'dstlﬁna?hﬂaMmém effect of

25 cl ori cronene, coumarine derivative, on.leukoc

myocar di al né’dﬁe@§|G§ @lﬁée‘fﬂﬁp’nﬁmﬂ’ﬁaa&%@lgéfmﬁw'§ Psﬁﬂéﬁ'ﬁr’gﬁf$l e

i schaergar epglimask 9Fbvi/tﬂl SHtiimolt et Sstased R93e&3tbed4foras@mperidspond with a
reduction of£%5%2§F§ ing TNF-a. Preferred conpounds of fornula |I are potent
ant agoni st s hage so and T-cell cytokine production. They al so
inhibit the proliferation of T cells. Consequently, PDE fV inhibition my
have a beneficial effect in those nyocardi al diseases, which are causally
|l i nked to cytokine production and inflanmmtory processes.




35 The invention also relates to the use of the conpounds of the formula i
and/ or physiologically acceptable salts and sol vates thereof for the WO
02/ CS181W@PEIUSERH| | / 15070 -7 preparation of a nmedi canent POF/EPhKISOTeat nent
and prophyl axi s of diseases which are caused by excessive production of
macr ophages and T-cells and/or can be-ionfluenced by a reduction in

macr ophage and T-cell production. S The invention also relates to the use
of the compounds of the formula |I and physiol ogically acceptable salts
and/ or solvates thereof for the preparation of a nmedicanent for the

treat ment and prophyl axi s of diseases which are caused by excessive
prol i f erat i dhedvartienelserelatasda/tbe usa®f tee campoupee @f iI9Mule ifaRthe ti on of

-the proli fegﬁgda‘?@tldﬁofﬁ%é‘alé%bﬁttoﬂt‘éeéiQﬁV@da?dla‘f\’dIsléaE@E Il inhibitors and

P

the early PDE'IV inhibitor Rolipram the conpounds of the present invention
are devoid of henodynam c side effects, which can be dose Iimting for the
treat gent oCor®rsd @afedy@m@eh@theimtd@mmoerjsyaﬂocugathunmeweewrnon

e canent _Paney KtDereaphts BOBRTHR Sfioss? (pBahcadenbaiBii e &, e
groups of dbkmals‘mw nehysresdiéis myacdrdialiischérniss Inftatiors of repeplisioh: ast hma of
what ever tygé'ns]%t‘% Bé’ﬂ)&%‘ng% tﬂ@téé%ﬁ a/eo?'tﬁe ?écélﬁﬁ@'i&:_h’ehﬂ& pefiod, iARfToer

selected fr onsiI s ; non-atop] ¢ ast hng,
al l ergic asfwmsnblyt@prr@vewbjmmiuwd mvg@rﬁlwnawbwhd§tchﬁéﬁct9mﬁ¢cw al asthna;

SZtsﬁgg?];llm g&g | csyﬁstﬁgp?égr?ces rgmﬁé@?'?egg?ﬁ@wﬁﬁémelwn%%\r/]l ronnent al
factors; b@%’?f‘élnga%@ 3'5? %%8&?&8@ m%&%bﬁfe% UG 8h8at opi ¢

ast hma; br O@hi‘drﬁ(t hean fhiflme rﬁay)hge@npl ous ast hnm; exercise-i nduced ast hng;
occupat i ona C S al ,

pr ot gz oal , 'P@%r Fh@'&@'téfé?ﬁ%rﬁ {}%a q &% @ggg%ﬁ%@g&%ﬁ%@p S tR gst hma;
wheezy 30 i dbaelbperyemﬂptbmestenhslemﬁer amrmmnlyasucmﬂsﬁuid@nerfumm on; chronic
bronchitis; i3aRh1igh er’PCRbé%l?“é \Agpg'tenf"fﬁﬁ’plﬁmétﬂ%ﬁeffﬁ'on%ﬂsr idigl i ve or

i nfl ammat ory ai rway atever type, etiology,” or pathogenesis;
or an obstrG@tquéfteme%ﬁﬁﬁaSﬂr@ﬁwgal rways 35 di sease that is a member

sel ect ed fr gk n%tépmh@ bﬁﬁ chicassthis mm@@m@strsat irg thepni c

eosi nophi | i c %éﬁ ﬁ}ﬁ{'ﬁ uctive, PCT/ EPO1/ 15070
-$ pul nonar § r%’ég%})téo"(e(ﬁeﬂg'on BAH ((4FCFSRE! h&egomﬂa&ﬁ? er SEASS i s,

pul monary ertpblyaenarsttsledysmmsmwoaﬂnehlaltuk@m&maﬂﬂepem@bntuhmry| S

?22;?%&?3§%§PE¥9“eéir8§&n%¢%hﬁaﬂaﬁé%% eSS DR BRlapTEbRRosR ! !
hyper - r eact iavidtsfentansstguierastenpsis, ieffaramatpry trspegssesiilay foeshabsile, of
what ever tyﬁ‘?\eaé hﬁ%irﬁ Rr?pr@éé%ﬂﬁ@c%éreé?ﬂelﬂrwalﬁbsmécﬁdmtagw a .

nenber sel ect rom-t I st m nosi auxi te workers'
di sease; an@AMRIbL3S §eBV° 'E iﬁﬂ 1['3%‘6%'9?65?@5 gﬁ‘”%f"é’g‘ﬁpﬂeﬂers ast hma;

ch?I i ch:c S Qésédns@tprgd&@%ﬂ\e eharb@wrstlccwokm;?atm |melm@gNFh@ dulst from
ostricgh fea i derosi.s _cau iyn cl es;
silicdis o 3 r@ nd §e§§é{"e§| @.ym)éf‘@ ”Oq% @ﬂ'@ﬁ@ gﬁ@@n%ﬁéﬁ& and tal ¢
pneunoconi oaasdlotmyonyﬂeldeaﬁhofAnmuedvﬂa%?t 28e33@843l ogy, or pat hogenesis; or
b hiti I

ronchitis gl 5 VadRBOAL: SPESEIES: ATRBAAE oAl WRIGHS s etlracut e

bronchitis; acute otrac ronc dic onchitis;
cat arrhal breseniArtery. Ris ol 8pd@HdRARti s; dry bronchitis; infectious
asthmati c brgpo@imhbgen @f%&tép&@y RAChbdH aerrﬁir@n)@técpmﬁan @@tlents

str ept ococcal br onchi

Iar ronch onc s s of
what ev¥@r t yydth BYPERR ‘HTerBlé’t%‘B égpges&hoy %@?8}{%@@0?{9 (t’rhat is a
menber sel e(ﬁoerfélaitegmltrhthegnmsmnoﬁpesphergl wiacoypHagdsi andneutedpldlst asi s;

B onchi ect adl0o1 Sp8 SpFEAT e o BB BEAERIN Fig@PocBRIN: * N (o1 1 cul ar

br onchi ect asite meiragloyear indthleasytpline mspomse, howeyper, mﬁNzEl—aaWhléhgl c rhinitis;

‘or sinusiti %w%é;gtésmrﬁ%% rg l%téﬂp‘P&Yo r&?oﬂ@é@@ﬂ@%ntﬁmaﬂ h%b%u' sitis

that is a sel ted group consistin (ﬁ{uu en
nonpurddl ent difestigpgative @@etrep@refmt Qﬁ.@r@aﬁmyqqyies (ﬁ%c Lae"q Sont al ,

mexillary, @adnefeToCeris ANFeriariR: TirRoneéodisFatiorin congéstiveaieaver type,
eti ol ogy, or pathogenesis; or



DI 2, RATRRC e o) AR PUBAT b S
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30 rheumatoid arthritis that is a nenber selected fromthe group consisting
of acute arthritis; acute gouty arthritis; chronic inflammtory arthritis;
degener aWwae/emsiHritis; infectious arthritis; Lynme arthri PCEEPPYENTO erati ve
arthritis; psoriatic arthritis; and verfebral arthritis; gout, and fever
and pain associated with inflammation;” 85 an eosi nophil-rel ated di sorder of
what ever type, etiology, or pathogenesis; or an eosinophil-related disorder
that is a nenber WO 02/11S181.1 PCT/EPI11/ 15070 g selected fromthe

group consi sting of eogsinophil,a; | mpnary infiltration eosinophilia;
Loffier's ﬁ%‘hﬂgn%{“%fﬁmﬁ Oééﬁeﬁagﬁ?% rb%%ﬂ”ﬁ)‘?ﬂrﬁ‘:'mtt?r opi cal pul nonary
eosi nophi | i #rohrCardivvpseDinmMI984125B0] osis; aspergil |l oma; granul onas

em c
necrot i zi ng anasfuntiian: s take obiwe agekineist iJsGaiskFail. 1199§i & HEBATRi s; or
allergl ¢ of Shifo FCARMRIla 1, Zifgrefh B tWIaTEBE nbiejs Blotch 00y, of

i
pat hogenesis; 'or urticaria that Ts a nenber selecte

. _ at from E:Beggroulp
consi sting énvelvemaet ingayesasdial ischaeniareperfision IntwyntEdrelPRRERACR! i cari a;
urticari ogerigganegerigl23gyduced urticaria; physical agent- induced
urticaria; stressinduced urticaria; idiopathic urticaria; acute urticaria,
chronic urticaria; angi oedena; cholinergic urticaria; cold urticaria in the
aut osonal ddhhasibted shownrin ianirhblenadqlsi ofedydcardial inderiction, that Tod+od5 gi ant

rticaria; and. [ tcaria. ~ ' r type,
ot of 0By o SRR rrgPteTepSmuBRYl SR Hleditufly MOBHEYSL 1 Y0P (1 om
the group cdisiast AhgeissalingmBe CytaKineotRNAtexpressian & cat ar r hal o
conj unct ! Vi tc¥tisBitathit/ieBRHA% @ HRyGRARILIRE T AML] Painch! 195l g.CoMy.UpaY T VI Ll s;
atopi c conjunctivitls; roni ¢ catarrhal ‘conjunctivitis; purul en
conj unct i vi tangt thahtheirotrgtive giffectc of Q’i'-{gssf‘zucb@stﬂﬁéﬁm%théﬁo’gﬁ B3 Mot ype,

etiol ogy, orspaddepFEMESHIEM, @t aliVRirhbSnédiatisifactar-aiinzeis expresderiby rom t he
group consistin

f fl t f.all t of,.th X teri

dvei £i18; 1 r imPEdoRgYAGTePhagas BLowinG satiagRidnerhataih g &',
nongr anul or rattagsnized by icycloppadoanBagmiRes Gatdiol. 4998d:3: &7- 07 vei ti s;

horoi ditis: . erosis of
what over t v CREpBHRE RS 1, SiiissBP ORI, 8 afMudt ipctooirason. o1 |
menber sel ecalphia iy exprebsediby oponasytesimastpnitagesifaiowing cegdiassi ve mul tipl e
sclerosi s, affbrb&hBBRAIBNA fldritéodiizéd BY@yERkBoARe SBadie.Res. Cardiol.
aut oi mrune/ i nfl ammat ory_di seases o atever type, etiology) or

pat hognesi 519%93{@723&664 mune/ i nf | ammatory di sease that is a nember

ﬁel e?:t ed fr%@étﬂit@FFWﬁaQiﬂﬁSi,Scﬁd@r% GyutelnDydesgimAckdgeesl dih sor ders;
enmol ytic anenia; .aplastic.anem a; r a at hic
t hr onbocyt ogsm‘%%%EP)BE‘H’EH@VE@JW%@?%‘B%?Q% ?ﬁ@@g?@%@?«:h%ﬁc ondritis; 35
scl er oder nu; repegnsiondnjgnainuiatsraEus i Shadmacat. d898s364 959K irc acti ve
hepatitis; ' VLS e r T THheE i C Spree,;
0 112 Usto T iEDe DRI ARSI BT PRSI LB TS VABEAl ol Seases:
ul cer a5 ve c@pligrosene; APUENainfaaidvatyed 08 feHkasyia3¢mIRYIRIONG ave' s
di sease; bjsﬁrm?bémia?r 'Heéfdé@é)éh@ Wﬁ—éfb’éﬁ%r@?b&w mgm%éétlmieuwsm@unanl & itti S
rimr iliary cirrhosis;, Juyeni et es_qr diabetes. itu e 1,
gnt eri gr uverietp%ggys'ﬁf‘dﬂkh'%rh%? éﬁé 18§3 'f5é1r1r€$589'§?%9%f3°ew55% 'be@g’ﬁﬁﬂ'ﬁgg ivitis
si cca; epi dedfi girdaeatiaoRPjounctivitis;, diffuse interstitial pul nonary
fibrosis or | i 5ial i | Spem WA | I si s;
cystic fibr o%ﬁ%g,g'rrgégbh&qubagr%tf frflér’ﬂlﬁé ;I %6? g%ﬁﬁ%@?%%{%gﬁﬁ#ﬂﬁg%w t hout
nephr odd ¢ syanid dragll ytekiee gregusationohbeyaisd ishibitdhe pselifetativagrbeells.
syndrone; m gj g d ialnasit i Hddeer ati ve skin
COBEq MY IPDECRATTARTHAH mely VR BrBeAE idial bRsy

~di seases; psoriasis; atopic dermatitis; coptact, dermatitis; allergic
contact der neyPeaiial gisqasas Whioh e ﬁ?&%ﬁYEW@J%%HﬁBESPr@V&M SUus;

penphi gus f oinflarfrstonapbceesedi gus vul garis; prevention of allogeneic graft

*rejection follow ng organ transplantation; ~s inflanmmatory bowel disease

(1 BD) of whatever type, etiology, or pathogenesis; or inflamuatory bowel

di seasss t hat The irvemtiohalscelates dd tie age of thagcompognts pEtherfigrotlaul er at i ve
colitis (UQ; L Se Litd i | colitis;
and & onir s arBL RERTRRReAlE dcbERiarie Al Snd S IR AR V- or

pat hogenesis; or septic 20 shock that is a nenber selected fromthe group
consisting of renal failure; acute renal failure; cachexia; malari al
cachexi a; hypophysi al cachexia; urem c cachexia; cardiac cachexi a; cachexia
suprarenal is or Addi son's disease; cancerous cachexia; and cachexia as a
consequence of infection by the human inmunodeficiency virus (HV); 2s
l'iver injury;



pul nonary hypertension; and hypoxi a-i nduced pul nonary hypertensi on; bone

| oss di seases; prinmary osteoporosis; and secondary osteoporosis; so central
nervous ¥WGoXMdi+sorders of whatever type, etiology, or pRChMEgeriEe’s; or a
central nervous system di sorder that |§.a menber sel ected fromthe group
consi sting of depression; Parkinson's disease; |earning and nmenory

i npai rment; tardive dyskinesia; drug. dependence; arteriosclerotic
denentia; and denentlas t hat acconpany Huntlngton s ss chorea, Wlson's

i ot on” by <R etel o RARENRAAEal 7 Ak Bethe Gt Brolife; P fpeaBse! o1 1Y

PCT/ EPOL/ 15wmm areccasses bylexcmsrsmecprbducmfon ﬂif\ﬁmrcnphag&a anchbseellsor wherein

-such vi T uSes gree NS frliEnkay WPaSAHLBdd I ackBidhe dhd ey host so that

L4

their repllcalon or Ies are'a y 1Tpact ed,

i ncl udi ng apvaduedionhi ch is a menber selected fromthe group consisting of
H V-1gH V-2, and H V-3; 5 cytor negal ovi rus, CM/; i nfl uenza; adenoviruses;
and Herpes viruses, includi n? Ees zost er and Her pes sinpl ex;  yeast and

fungus i nf edhBdRLeRtins aisA rela gusgRf the ﬁ@mmdwféh@ fereyla f and
upregul ati Ophyyoﬂyrcamycacce tabilé sauFaﬂd/@r edlvetéPihdraoitibetie eparatong.

f I d h ~

other ar ugs Oop itieBiar foh Ak RealRERL A0d BRO Ebes ot BiBaSke Rt B s ©

i nf ecti ons, cans¢dibyrexcbssivapeoliieratibn f tieel Ttaslispid/oi scambe iflugnce@dlyymyci n

B: a20| %ﬁ lnl‘?ibﬁio’n &’t (Hrgﬁé&{ f3}1 (ﬁqﬁ)@qrz,?ég m conazol e, _ a_nd ket oconazol e;
uco

tri azo e an I'tranaz and anphotericins, e.g.,
Anphoterl ci n B and i posonal Anmphotericin B; ischem a-reperfusion injury;

aut oi mmune %saé?ﬁ‘ﬁﬁénedr\ﬁ&h PiEjE ﬁPhﬂIHWbﬂdth&Béﬁ?'P‘DE WHISidr ¢ | eukem a;

H 'V infection pus er to:tH ur et di sease; urogenital
and gast r oi Rolipramath ed‘P@BP@'é'P & %P%%@ta erfianear V%O n particul ar)
conpounds ohehfy Laehlb sitfeCeffs@s, Uvhich cahehd 688 limitingoior (He Jreatmhératrorat or y

di seas s and c¢ ions S joint inflanmmtion) rheumatoid
art hr| W%%r‘?ﬁf‘ﬁip?ﬂ §%ﬁ’ﬁfg@ ﬁesg osteoarthritis, inflammatory bowel
di sease uI cerative colitis, chronic gl onerul onephr| tis, dermatitis, and

Crohn’ s di S%ﬁé@%n@w{&ﬁ% i @%vﬂie’%%?ﬁ?e G861 of ﬁ{édéémgé?ﬁ?n&é)mo'nﬁh 2s

asthma) acute res ess ndr one, ronic nonary intlamatory
di sease) br éfmmrepgrmgnrmﬁﬁ@amﬂmtf@av@ ar pwnémg@a@é)r raambers i cosis; (3)

i nfectious dpfResERoathecgotbs oPfcboEBdisbradis, HRPESNIBRT ESnSREK.
endot OXI c sh?ck gram negative, sepsis, toxic shock syndrone, fever and

nyal gi?ls du®¥to bacterial, viral or fungal i nfection, and influenza; 30 (4)
i mune di seases aatihng o diHatens t@setiofigyy or puth:dgasms& or abthhes thatyst em ¢

mir 1 pi e scrurpanier sslisted 88 tarbubRERGIsAo of e ASlonh - R,

di seases anastiunai allesgis asshmel siopig, bisonehale igf-puediatedi @h@@ I’Ql‘éabllﬁ*f usi on

injury, cacheiifas Bl ¥sthth @rfu%%émaormﬁﬁé.b%&nﬁacae%@s a secondary
to 35 hunman acquired | nmune ICI ency ndronelq% lD‘iﬂW i no WO
02/ 119581 P@?ﬁ@ﬂbﬂﬁ@@@l@ dl%tQFQ?@Pﬁ& @HBS}S*G@S 8 é‘%!tVi'feﬂm ealal ps

related CO”H’éG’térs( %Eé‘éntlélﬁis%rﬂafdmmhdnﬁ)ﬁ,or$l¢z§}5péreﬁ5¢;@1§e(?lh6ﬁtatcplc type 1

di abetes nel || band lequfsﬁénaa Th E gres %entlon f.urtH o relates to

t he combi nat3® 6’f rengGhitic arehpovTY8 uI‘—;o? N3 PXFEHRS-O1EE (above

t oget her wi tasthona; occupatienaemibms; sééabecasthmancalsedgrobactedals fistgahg of t he

oLy o na: - G SUlC BV SFrbBRY bRl B Pl ety bbRaRRASs (5 LO

i nhibitors enase "att prote
sel ect3@d fr dnfanhsy r@[]‘fﬁ consisting of zileuton; fenleuton; tepoxalin,;

Abbot t - 79175; A*éh%ﬁué%?%uté\brﬁﬁcﬁy&ﬁfﬁﬁw&ﬂ}:hwﬂx@%ﬁm& ahanl sul f onani des;

«2,6-di-tert-but one the class of methoxyt etrahydropyrans
s iRhed U STRBYE

whi ch i ncl udd¥ @RBound SB-210661 and the class to
which it bel ong@bstrhewé asmflaﬁqrwafcbr;damyh §disebseymwmt@mmmapht haf ene

Compounds  Stbdhol PAsEsRED Pﬁ@i'm{rwit'  RngFE NG i ol i ne

conpowsds t alisdeisethikissd MerbeBstectad droBAthegaRpocdnsisting, of(asthmecept or

ant agoni sts &;é}ﬁ n d fromthe
group consi g%r%ﬁo g %ﬂ]gﬁr(])ltbng:%élzqoh %&n@nﬁ%@g %fljo-ﬁ%o%ﬁn s‘ltgo whi ch

L- 651, 392 bel ongs; the 20 cl ass of am dino conmpounds to which CGS-25019c
bel ongs; the class of benzoxaol am nes to which ontazol ast bel ongs; the

cl ass of benzenecar boxi m dam des to which BIlIL 2841 260 bel ongs; and the
cl asses of onpounds to which zafirl ukast, ablukast, nontel ukast,

pranl ukast, verlukast (MK-679), RG 12525, Ro-245913, iral ukast (CGP
45715A) and 2s BAY x 7195 beI ong; (c) PDE IV | nh| bi tors (d)

o o = a ~\ -, o o o, L T



so including cetirizine, |oratadine) desioratadine, fexofenadine,

astem zol e, azel astine, and chl orpheniram ne; (h) gastroprotective H2
recept or WAho2§dsli4st s; (i) a~- and a2- adrenoceptor agoni st PUHEBEGHYTK i ct or
synpat hom netic agents administered orally or topically for decongestant
use, including propyl hexedrine, phenyl®phrine, phenyl propanol anine, 3s
pseudoephedri ne, naphazoline hydrochloride, oxymetazoline hydrochloride)
t etrahydrozol i ne hydrochl ori de, xylonetazoline WO 02/0S 181.4 -13

o~ and azadbiealifedRslo QPO MR GRS AR Braeliac " ' e 1)

5-1i poxygen@snbn@sawcemplnyeeraaor diispneragsaciaigd therewity (PRB thgt &t ropi um

-bromi de; %?%‘Ht%'fiédbwmévamg?e ?P@gﬁbgﬁ%ﬂw ob%w%ﬂéﬁfu s and

<

t el enzepi ne; ceptor agonl s

et apr ot er en@esplraé@rgyrdjm%@yndrpm@eﬂa hrnd %?faéftﬁ’fléﬁ‘t!ﬂ“ 0 %ﬂf‘ﬁﬁ!’%rml

f or noser ol , ngrpéﬁwﬁy Céﬁéé&u@{ﬂt@@thé}r&ugﬁmb yne, bitolterol rresyl ate,
and plrbutero es,inc | i ne and

M guet il xant 09 SPSORAYLhLAS
ani nophyl | i ne; BREPNIASE © MS@{?&’Q{Q’DG(S IOIREE QN PHNOYUPRERSL O (M, M,
and MB) ant agediviicdniosiy thabis 4 mevhbbr s@Ieste(dMBAm s grélipXe@nsiefireg bf ve

inhibitors i ncI udi n rofe omg %i itri ol &f\s gs\lgm_rﬁﬁers hd_]gsul in- |ike
growt h fact(ﬂ] ’P%’é '#Ieﬁ%t | sase( %51 ﬁ] & I 'nhal ed
gl ucocorti cmsbesmstsm:rstdamfeilﬂ@'ysaﬁhﬂ’@ shalicasis excfiist diSﬁGBa,dIDtﬂgSlpr ednl sone,

predni,gol 0n39a RLA By I thb/dRATFORPbefiRNFEANBR dRerBSE! QIIREA:

dlproplonat on| ut| casone proplona e, an one
furoate; (t)lnhalgwagfelrwmamdeﬁ§*hce§98 o Gincless’ mawabbfﬁﬂnpaét%r ( PAF)

0 et or o AT BSUpE! aial G pabam0BCHOWE: ag?' Qocr 0%t soactor (ThFa.)
agents i ncl udi néj’ &H‘ilﬁ é&l\ghagvprﬂy%‘ %&ﬁ'ogé{naf PSS RIABIHC f‘ﬁ'@l udi ng
Lel;1 I g nom de; thagtzas aTlﬁBrrwtsﬁcm:sed (re®) thengreubmmhsrstlag ovfraw&'r bianghitiszyme (| CE)
i nhi bi,tors | MPDH i 1 (Piplal rs

i ncl ud}‘sng VL% gg LﬂW%E‘gOAFﬁCSFEPb'EOE@“@agﬁ?}e%@Q‘?%'?&‘ @ﬁ%ﬁé‘tﬁ?ﬂa@h%ﬁam tors;
(ff) gl ucoseréupmbmpinghitispdhylongbitiss nfectiousiasthmati¢ hgonatiitig;n- 131 - and B2
-recept or a'SB ﬁgtgéﬁv%tbgr n&ll?i'ﬂ% Q@Eﬁyl?eogza% 5P§t@&$c@d&a@BFﬁdﬁlﬁé @haup toget her

wi th variou roph| nmuno 25 suppressive agents, e.g.
cycl ospori né’esﬁiéﬁfﬂﬂ@b@llh%- and net hotrexate; (]]) anti-gout agents, e.g.,

col chi ci ne;_(kk)briagiibitasisfiiaieveniyob! ensiogy, @rgnath@@éngésgs igrol ; (11}
uri cosuri c enec zonhe an mar one,;
Uy S| - o bR pe B Ranalls R EREebS ?@e%iﬁfi'% B %@%ﬂﬁ%ﬁﬁ]@p hg the

vinca al kal CUytlsdmlbfnrmbleatams,asaoaulatedldbmvmomeotas;lsnﬁuslf()nn) 30 growt h hornone

t b f , i.e., th
stronel ot ndroppBeasRcabIah o RncRiotadk, Tkt bRfdeAaRg, 7o) 1o e The
aggr ecanase; bresplmectarslwaadlfol’ag@lﬁabéorip i$; ), col | agenase-2 (MVP-8),
col | agenase- 3 (R%;‘séﬁé al@?%lerifﬁirﬁ‘t?é %T}ae(féﬂ\‘ﬁa@lle Vgérrﬁlﬁﬁlsy%lr@rr%s(tw‘d? 10), and

t I 3 t G-

ol ot o128, - derPHIaVEF e KB OrRRgenesIE )T TBH Jet e et or ) 6. g.

Bg_sr ; E PI) |1 /brl g(t)é%ééulagm@m thd gwwcdrw?éﬂﬁg of(plﬂ’megt anpbosyrutent SOIS(tis?/ 0?3%1 1
crophage. n n

capsai ci n; (Wt ?QSH&Q'%EHU%&S @e&@&pg@gﬁ aé), rﬂa%ﬁ&éﬁ&rg%é@ﬁect ed from

t he group caisustis,ng of NKP-608C, SB233412 (talnetant); and D 4418; and

{vv) "el astase i nhhrL05g a?f”r’rfﬁ%to?@ﬁdté‘vr@ﬁtg?egét@i’dbf@ﬁia‘fﬁé s, UF- 77 and

ZD5 0892. The present invention I on.of one or

nbi na
nor e o'i@rrpourf@§UBTat@16 artlritis thatiga memigrise Qfﬁ@‘s g’P o4 gansisting o
therapeuti ¢ AqR8%Fthifs; LGS TRU AHBIRS; %ﬁrérﬂc mﬂm’imam ftheiisai n sone

et ot ¢ areral R IV SO U TSR bove o

one or nore Qﬂﬁltls‘;/pls@d*atm artblnBtlskraofdmertetiralearﬂTrltlsand descri bed in detail

{roma dif1er entOGta rida%\’%?ﬁi@?aﬁﬂ%%&%g sl G e 'ZQE.Y)“n's'aPE el ected

descridsed i n detan Bosinbphil-ralstedsdigersier oé miatever P, @tigdo®6-Ofidni ni st rat i on”

" co-adm ni st gt@daenalie orldh E6SRGBAIKAGtY difonief AN BNAeiberhe pr ef er red
conpounds as nentioned above and one or nore other therapeutic agents, is

i ntended to nean) and does refer to and include the follow ng: 20 (a)

si mul t aneous admi ni stration of such conbi nati on of conpounds) and

t herapeutic agents) to a patient in need of treatnent, when such conponents
are formul ated together into a single dosage formwhich rel eases said
conponents at substantially the sane tinme to said patient; (b)
substantlally S|nultaneous adnlnlstratlon of such conblnatlon of 25

B R



V1' 0 02/0S181.1 PCT/EPQL/ 1s070 -15 (d) sequential adm nistration of such
conbi nati on of conpounds) and therapeutic agents) to a patient in need of

t r eat menwo edEms1Isuch conponents are fornul ated t oget her | RCHERVGISAY e
dosage form which rel eases said corrpor_l%n_ts in a controlled manner wher eupon
they are s concurrently, consecutively) andl or overlappingly ingested at
the sanme and/or different tinmes by said patient. One or nore of the

conmpounds of formula | can also be used in conmbination with | eukotriene

' poxygenaseobEliot e drofepprstAigt SSpaSEntdr iR ARG ¢

present i nveasinophilig; Loffiery ggndrosg; Shr@yiciepsinmphdic pnesingeriapsopitaknzynes

"yl ooy genBurEem TR M bl forigpRediic dopuBIIRSIS AsbORilom: iein i s

z

an 18 kDa nefaiidemassontriningsoginepiilgcalarelcsragriesnaiers @naiitthicEh sti nul at es
the cgnver s opir@iStiRissWyRbrathacholgaméritisasodbday (FN ), BpYYyetsnie. The

arachi donic _acid js converted into 5-hydroperoxyeicosatetraenoic acid
(5- HPETE), BREAEING ‘f?a?qq% eventual ly | eads to the production of

i nI! amtrrat ory | tea_t@;-iict ae?ﬁatitim@naaqug@mderymaﬁitiso@kbngrgimer ﬁdpﬁqoemm;ase
activating protein_or X e . a
desirable tar ge{"rtl‘cgt”abgﬁ@?q%%?%ﬂl th’i %&Z&@ﬂﬁ%ﬁﬁ?ﬂ%ﬁ%@%@@%&gﬁ%&e such
5- 1 i poxygenissa membér selecies frorhdine grouprpamgjstingotimmere-negdiatedkot ri ene
synt hesi s i nBi-L.0 i : . n ] i i nations
wth The conlarisebamtufionPeasd WcaPl, LA gehah A el ve
agent s whi chrtjogciay pbysicayagentyinduaed uricariey shossioduertUREAHS; sel enite;

hydr oxybenz pfishathfo urticdriXxad A uRRsria BRrgri¢ Baalia; angibefiomd; Hut chinson et
aL, "5-Li pogégenase, " 383 1994 \\itzel and

Ann. Rey. Biochem 63 17, .
Vendel .  SerbeinTgFwioRus A erttq%é'aaem?y?wqﬁa%emfom%s'a enase
v: a theI per axgdieed msm:;"cohtacBiuoﬂicar@:ngiagtﬁ@&ar@&&dmp%r urg%ja;Bjd ornstedt et
al. " enite in t ed,.\M I\@QD ; i ' XiLp reductase
yield gsel eni de?gaﬁﬁgﬁ\%%ﬂﬁmﬁhﬁ I%wﬁ%fgﬁ@’ gﬁgawg%gggthg el ectron spin
resonance spoojunctivitis thatds aonembes setectacbfiom tBegragpiconsigtiag of getinice, 1996;
and Stewart ; . Wi o i i . T ea
2 ponyoongS BB AME AR Rt s il o
02/ OSI Bl - L allergespmpoeivita; ptopiciopniinelivilie; sl oRissAtamRRLCUWHSIYHES whi ch
react with Eungéﬁy@@njbﬁmiﬂ@grﬁdf\@um dodjurithivitist | eukotri ene synthesis in
vitro; see Larsson,e 0-2,4.6trini Itti'r's(%%lienzene on

et al.. "Effects.of 1-chl :
511 pBygenase NUBHSGENHARVETIYPS: SHORPQIEE RARRETIES I RhLVetts BatiS b,
Phar macol . b¥emBéRsdidctetifddn thadrdu consistinmeof inflammatttnboft alk or pdrt of
L ! Tt > oy Rl
ot et ur oo TR unBa-GeRBr LURENARE SRR ARG RPRIAINEOGLARSS
For d- Hut chi mesgranulainatousiieitis; ph@crantigenie Uypitis; pesisEes Wﬁ'é&i

(pyridyl met bagmiddBhaRdcRASSeBaitiBot ent and oral Iy active 5lipoxygenase
inhibitors - synthesis, biological profile, and pharnacoki netics of

L-7392081 0," J. PARH2SIBhem 40, 2866-75, 1997. The observation that
arachi donoyl hydmlﬂﬂﬁsﬂ@rsi‘il@roisishifbmaieﬁeﬂtypexg@ﬂogﬁ&)rfmhémdsds;tdne di scovery

N hydr oxyur SR eRSieaR! K emB paEaan el SiPp MIBAHEbE, (7 ) |
S ~H 20 / NprinNig pFograssive mukiflers@derosts; ardNeRpabigotemigBipenulbphot her
N- hydr oxyur %@Ie‘f’8§‘i§?“”d is fenleuton (Abbott-76745):
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;



35 WD 02/05181-4 5 F / / OV PCT/EPQOL/ 15070 Fenleuton , 17 IH N /NH2
Anot her N-hydroxyurea conpound is Abbott-T9175 F 10 \ ~ ~ ~ OH ~O O ~ N NHz
- O 15 2WoNi 879175 . Abbott-79175 has a | onger durati BETEPOELVTOON t han
zileuton; Brooks et al" J. Pharm Exp. ,fherapeut 272 724, 1995.

Abbott-85761 is delivered to the |lung DYy aerosol administration of a
honpbgeneous, physically stable and nearly nonodi spersed fornul ation; GQupta
et al., "Pulnonary delivery of the 5-1ipoxygenase inhibitor, Abbott85761,

25 30 35 FoRb TGRSR a0y B8Nl Bordtes 1SR RYREy Cigane®” 210, 1997

above- descr idisedisdeendadrirvepthanwmpatiy; dBrave'st dipesxst; isarceidesisoaipeeldig; wi t h t he

Prventi on. - SHe RpaSERORKARY pRRGK PR, bAF LY ERR EFHoS e eRe Bl = e

-

i nvention. Since € i on I osynt het| ¢’ pat hway, there
has been andighpiengr digbetes mellitys et antetion ueaily; OraaMamae¥®as t o i nhi bit

t he 5lg poxy z i 1A
oot | ene e e el T > pe

super i or tod'[ﬁﬁs@c'éléﬁréﬁtiaérﬂugale%gé’ffﬁb%%ig;?@%gﬁﬁ 'ggﬁﬁgéﬁ)ﬁgsi IHARERIGr s bl ock
t hedﬁg;i ggr ?glm?ﬁg f eﬁg?ﬁﬁﬁﬁliéétWﬂbgblsi& béorfatieckrtritis; gleneakoriephatis agbni st s
et on | AP AR g TR Bl "
!_Thaggt agfgi stephactiosfridrames minml@n_aogeMphmam?:(i rmmatexy? 0 LO
Chem 5" FRPRSREI RS B pteshll ey choc pigpionasmadey 10,
dermatitis; allergic contact dermatitis; benign familial pemp%gus;
pemphigus erythematosus; pemphigus foliaceus; and pemphigus vulgaris;
prevention of allogeneic graft rejection following organ
transplantation;

15 inflammatory bowel disease (IBD) of whatever type, etiology, or
pathogenesis; or inflammatory bowel disease 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 failure; 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



hydr oxam c aci ds descri bed above are al so used in conbination with the
preferred conmpounds to formfurther enbodi nents of the present invention. 5
An exanpmeo of/od8ieh a different class is the PCT/EP01/15070

N- (5-substi tut ed) -t hi ophene- 2al kyl sul f gnam des of following formula RX S
NHSO2R 1o where Xis Oor S; R is rret1ﬂyl, | so-propyl, n-butyl, n-octyl,
or phenyl; and Ris n-pentyl, cyclohexyl, phenyl, tetrahydro-1-naphthyl, 1-
or 2-naphthyl, or phenyl nono- or di-substituted by C, F, Br CH3, OCH3 ,
SCH3) S02CH3, CF3, | SO- prop prefer ound is Hi N S02
CH3 \ / s qureg@eﬁhq GWQdHEPO'EIQg%N#AP‘ "’c‘)ﬁ“edf {“Pﬂe% 8F$BI§HHE Vﬂfﬂﬁeﬁér‘? ound in
Beﬁrz et al s%ensil’bl(/é-t@ubﬁé dulaticrdof TNFQi)heerthwt bg&ltbaiﬂmerlaepﬂMm@so(rp;)tent
inhibitors of, 5li W 4

779- 786, 199 BRASISS Gre e EefiRpEcld BhaARa MEMANG AL T o

t hat of the ree@ber selecteldtfrmhﬁhelgmd:vumzdnﬁzhﬂrgaef ldB&dtibed, and Eli¥do et al .

»" Synt hesi s I 1 t’seépl hydrazones
as b5l %poxyge&'ﬁbgélﬁ%ﬁg Cm\oalirgﬁ]toelgr%a%ifi%&& I\/ggs é\ﬁd rre%é%{”@flry 6, 173-180,
1998. Conpounelsdiog Herpesmpp@r@r@ @me@ﬁmp ) by 30 35 WO U2/ 0s181: 1

PCT/ EPO 1/ 1511 as@gnd"fj}nr?ug irfedfons ArRrein®aid yéaQWﬁgphr@ yl;

benzot hi azol - razin- 2-
4- phenyl pyr ,qgngﬁwejoypregyl@ﬂm B}"'@% -Bya"i &licHi rNFZO‘ﬂrgé ii’f%‘i H'Slﬁhe"yhOSt
pyrim di n-2-g/f;, fdhdal waémhdjmé amamldrmvaweﬂ adriinistésddoinrdomjuhetic?-with

N (5. b2 el rugﬁ.%ﬁhsws'* c GG aineTo RIS Vep iRt nigls, T1C

but yl phenol ihfettiarsriesudingaut ané nioh Emited\te - pregmixinss . dePolymysiad;t her eof ,

nbi d
erbod! mont o DHEAI B, oMb tler ASRAAIE, EBhaRig Rl RERCAaL Ol
5- 1 i poxygendsazolas, %Qt,6W§0ﬂézct|ﬁ@tnddiraﬁﬁqiéx%%ﬁﬁmtﬁﬁﬁ%Fﬁfgans to which

Zeneca ZD- 214 HSLé?i'&GwSBFan%ﬁlpbsﬁn@IQrﬁbhdteﬁ&@ 2138. 30 ZD-2138 is highly
sel ecti ve an R actlve or al.l a .nunb emﬁs and has been

eval udfed in thés@? lerfeRergionde %%@Wﬂ\é@%ﬂtﬂ&e Srenal i s by oral
adm ni nst fataLﬂﬁrmrﬁLIhit)thhr@iﬁbthph@mmelénké‘rglazmvlm%cmm depuyat i ves t her eof

are discl osed 10 Crath ¥l Aoy doicMifleatiogertta AR0GastAGsARS O 2w oY

et al.
disorders; and prostate diseases.

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-



WO | 12/11S181~ PCT/ EPO1/ 151170 - 20 Another distinct class of

5-1i poxygenase inhibitors is that to which the SmthKline Beecham conpound
SB-21066Whetegd OH 5 H,, NNH2 F/ ~ O\ w0 O F 10 TwoPCUEPHEISOA st i nct
and rel ated classes of 5-1ipoxygenase inhibitors conprise a series of
pyridinyl -substituted 2-cyanonapht hal ehé~conpounds and a series of

2- cyanoqui nol i ne conpounds di scovered by Merck ~ 5 Frosst.

These two

cl asses of b5- Iipoxygenase inhibitors are exenplified by L-739,010 and

V0 021 11 51 SeTGONEBEIS ) THobtan. oA Elaidd cmplng URRKYeE ana

L- 746, 530 arfbrmaﬂslohpswr tissuBdbematiornliype 1 Qiabretbs mesilitas; aad ksukemia.

-5-1i poxygenase inhibitors: synthesis and biological profile of L-746,530,"
Bi oorganic & Medicinal Chemistry 8, 1255-1260, 1998; and in WO 95/ 03309
(Friesen et &he)presentriaventionsug entﬂlatesyoéhe abyﬂmmﬁimnahfﬁ prefemed ng Zeneca

-2D-2138; or &&%Pbﬁﬁﬂ&Wﬁ@%sﬁnﬁéﬁ&?égé\?@téﬁhém b8 dithele i ¢ bel ongs:

or the series o tituted

pyri |ny -su

|'ene conpounds to

whi ch L 739, Benbrissieieoted ronhth%@rpu@sc%wszm@ﬁﬁ iplleingie conpounds to
whi ch L746, 580 |8gkatriefe bissyRthesns mhrtﬁto@é)cam @L@@@rnlaBQQ5£L@)anbit@sﬁaSam any of

th b d cl
mont | oned abeVBOREORIRTE SR HERDE

NGB eTOIF LR Bitegentd Sharen from the 0 UndS

group consisting of zileuton; fenleuton; tepoxalin; Abbott-79175, Abbott-

10 85761; N-(5-substituted) thiophene-2-alkylsulfonamides;
2 ,6-di-tert-butylphenol hydrazones;

the class of methoxytetrahydropyrans which includes Zeneca ZD-2138;
the compound SB-210661 and the class to which it belongs; the class of
pyridinyl-substituted 2-cyanonaphthafene compounds to which L 739,010
15 belongs; the class of 2-cyanoquinoline compounds to which L.-746,530
belongs; the classes of indole and quinoline compounds to which MK-591,
MK-886, and BAY x 1005 belong; (b) receptor antagonists for leukotrienes
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



In addition to the 5-1ipoxygenase enzyne, the other endogenous agent ~ 5
whi ch plays a significant role in the biosynthesis of the |eukotrienes is
the 5- | WOR/asdse activating protein (FLAP). This rol e PETAROI/EATY ect

one, in contrast to the direct role of the 5-1ipoxygenase enzyne.
Nevert hel ess, antagonists of the 5- Ilpoﬁggenase activating protein are

enpl oyed to inh|b|t the cellular synthesis of |eukotrienes, and as such are
al so used 20 in conbination with the preferred conpounds nentioned above to

f orm enbodi nts i nvent.i on unds, . ind to the
51 oy genatudinchorid?: aBS SR hoteRIRRsG maPaBSRIE i b AT bt | on of t he
endogenous padremCeatorragdmnntsaracombwlatloh with imhiédtons oh&dipoxggenasentthesi zed

from indol e e, 0yRbAA el UeE ol aff FRbHobRF BIolRR: Sbudbium | b1 ¢

Rouzer et al and sp eC| i ene
i nhi bi tor bl @mnd@naxmr@pm@gomm mer@nzan@eage@telanzmner(l)sﬁi-utcpﬁxygenase in

~i onopher e- Ch@b?@ﬂﬂ,%ﬂtdr ?éfé ffoludi ge@éﬂjoteréﬁol ot%%ollﬁ’s% Brerfifine 1990;

and Gorenne e ul no |n- - rret hox

| opent yl
acetic acid}®@ jtﬁl&ermlc tmgl gimapterle R @tﬁ@rlvet |‘§CipﬁW¥ "Cor: effects

on anti-I1gE olteltérengrsymtd)ERNpidbuteryS(T) rhet mn@mhes ll_mﬂudlﬂiber 268,
868-72, 1994

591 whi ch t di
represent ed B%?%R}Ownﬁé 1%5@%@'"82%9)# (?'%95%9%% Og@gﬁ If&’\/llirnSQIlS/ N
COONa Cl 10 TeeepdboiMl; Mhtandndd) anthgioaisisid py GO inkibitbess f4SAlIs)r onpounds

and thegg Spec'd(bﬁ e&%qﬁhMﬁo?ﬁgﬂmydﬁﬁrcﬁg(@%ﬁ%(ﬁ@ﬁﬁ(o}%sl\@ﬁl[‘5@ (Gf they

bel ong, or any o above-'descr

abovenent i onétsuinalikegrondh dactenbingeldl@rth mmtwefrépm&ﬁmw@dahds 15

menti oned ab%lé&gf&b%ﬁ@@%'\ﬂ'ﬁmédtﬁedt té?ﬁi%s.#d‘é efféM@Nfricfingne or nore
of the conpound

E_Ha can HF&L{ In co |naf|on wTh receptor
ant agoni st s PB‘?‘ nigenG Prednelopggiunisel ”"I‘;”i"ﬁi!ﬂooé\%aq_ef@a' €The nost
signi ficant beclohestRasanekdipropionstel, butiesoridefflutiedsené ng 20 i nfl ammat ory

B e A A e S
i L i et 1
po

P * et |
fgﬂAngfgsgt ofhesrasis f@@thd @a@gemﬁamcijwmgj Qe«mtzmmmabsaad&fg%ed in 35
US 5, 451, 700 (¢ NOKIANRISEMcRIInPUBNlundfide; 4987 GRQpMBEE] @25 terl@dkinUS VO

02/ 081%_ L Pcon\l/zelza r11é %n%r(r)\e (TCE) 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



5,639, 768 (Morrissey and Suh). These receptor antagonists for LTB~. are
typi fied by CGS-25019c, which is represented below. ONH5 ~ O- ~ NHR OO
10 CGS-2waiexos@ttazol ast, a nenber of a class of benzoxaoPéRiEReEE1INfEL are
receptor antagonists for LTB4, is descmg{)ed in EP 535 521 (Anderskewitz et
A): 15/ N~ ~ Ontozolast. N 20 The sane’™group of workers has al so

di scovered a cl ass of benzenecar boxi m dam des which are receptor

ant agoni sts for LTB4, described in WO 97/21670 (Anderskewitz et al.); and

WO 98/11119 (Ander,skewitz et .25 1.); and ' re typified by BlIlL

2841 260: Ho ‘Dacrephage %P‘?“Msﬂmu'aﬁ'“ﬁlf@%@r (et} 60.AP8BICHE () 11 ukast i s
a receptor anseykiniatNKpand NBa.recedibd antaybnistE4eldetechfrom thelgtooprmrer ci al |y
.under the n I | I . / ~ -24

PCT/ EPO1/ 1~8"E7§i'iﬁ%e _ 3‘;‘35@? S8, 58802 @%ﬁe@)’%‘é’c?;&@é%?ﬁ@ 4,859, 692
(Ber nst ei n eglaglasg; inbibitsrssaeiected frano it groumaomsistingiel) Y TR and@h-636

~( Edwar gls andg&der wood) ; US 5, 482, 963; US 5, 583, 152 (Bernstein et al.); and

US 5,612,367 (Tinko et al.): 5\ o/ \ HoO N-NSHo~~J\/ j
Zafirlukast Ablukast is a receptor antagonist for LTD4 that is designated

Ro 2315 3544TRE prededt ifyeption-aléd Adlates to a combination of one or more
compounds of formula | together with one or more additional therapeutic
agents to be co-administered to a patient to obtain some particularly

10 desired therapeutic end result. The second, eic. therapeutic agent may
also be one or more compounds as described above or one or more PDE
IV inhibitors known in the art and described in detail herein. More typically,
the second, etc. therapeutic agent will be selected from a different class of
therapeutic agents. These selections are described in detail below.

15
As used herein, the terms co-administration", "co-administered", and "in
combination with", referring to the preferred compounds as mentioned
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



O OH O OH Abl ukast ' 25 Montel ukast is a receptor antagonist for LTD4 which
Is sold comercially under the nane Singulair and is described in US

5, 565, 4790 @48+, COONa 30 Cl ~N HO Mont ekul ast O her recRPOT/EBPOATAGONI St S

for LTD4 include pranlukast, verl ukast 9§K679)’ RG 12525, Ro-245913,

i ral ukast (CGP 45715A), and BAY x 71957 ' "WD 02/ OS181~ PCT/ EP(11/15U7U - 25

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

651, 392; the class of am di no conpounds that includes CGS-25019c; the class

of benzoxaol ami nes Lch,incl.udes t azol ast.: e glas f

benzenecar bowﬁe&éﬂﬁf‘/ﬁ%‘sﬂwf‘éﬁfﬁ on ﬁ%ﬁ&&@“@#%i@%@%@?d%énﬂet erocyclic
anm de deri vatherageutichgeht(s) tdaf patiant s heedbf treatnertnwhenrgushukast and t he
.cl asses of ¢ t ' : . escri bed
Ger vati ves SMBAIERF HRdBf o tod et loio FEIEIY dBtad R BKERCLS | P
conpounds of réleasas said companenteimagonialied mrannee whergnparetheyiaigent i on. One
or norg of tE@n&ﬁ@ﬂ@?&éﬁ’écm&%%I??ﬁ}or‘b%rléﬂ)éiﬂg%ngé%dtéigﬁé@Ql‘né’“th ot her

t herapeutic agenpts, | a ) erapeutic agents to form conbi nati ons
that are fur?ﬁ%ré‘ﬂ&fﬁf‘m%%dfsad%é’a%@sent invention and 15 that are
useful in the treatnent of a significant nunber of different diseases,

di sorders, a conditio described herein., Said, enbodi ngents conpri se one
or nore pref Pt @8%8{]&] chrge%qrhcgsroﬁopwl%hgalalal%p%uaggtnp]e foll owi ng: 20
(a) PDE |V i obinbirtadios;wiftbleukotrignexlyigeyrdbesi6 frhiblorisnhe hiStgpaxygenase

5-11 poxygenagg.: | NG R ' ) | ' : l.nhi bitors
of 5-1 ?%oxyggﬁé@gr% é%@%ﬁ'& nggﬂ%}b%%é@/a@% %?@E !a'f%'ﬁtagéﬁ ?S\t/gftlaﬁ%ﬂn? act or
{PAF); 2s (dpmbedinentsafdhamrespitinventionTRAdponygenaseig-Ladisgoeieft s of
LTB4, LTC4, W@@rolﬁfe%f}%%pa%sf%aﬁ%tawz@@rabﬁidHﬁicré;ag%@rotﬁaﬁ garp! st s

a7l ast | ne.  ROSGHFGYERENSRRTRS, (BN 'Sl FOBVG: ective to receptor -
ant agoni st s; TR S-iPoxdgenase agBvatiieptsiptivan AGKD S inerabRERABGUNRd;t Or
B e R T i
pseudoephedr arashiduyt azidl byné-lippdygeridse: iTe araslyidenigzadid ieecoiywdrtedihtor i de,
oo BRSO g G AR LA ER Bty and 35
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;



-26 PCT/EPO1/ 15070 (h) a~- and a2-adrenoceptor agonists in conbination with
i nhi bitors of 5lipoxygenase (5-LO); (i) Anticholinergic agents including

i pratropVWOOBPPRiH4de; tiotropi um brom de; oxitropi um brom ®ET/EMVENZEDI ne;
and tel enzepine; (j) ~i~- to (B4-adr eno?épt or agoni sts including

met apr ot erenol, isoproterenol, isoprenaltne, albuterol) sal butanol,
fornmoterol, salnmeterol) terbutaline, orciprenaline, bitoiterol nesylate,
and pirbuterol; (k) Theophylline and am nophylline; (1) Sodium

rbut er ¢ ph) _ _ .
o 321 Lt eyt dlky R BobRlsCde S bSindd i ioeBl S Eh AR TR 5 oloxi b
and nitric okeede fousad osinh{hi) ieukatiene -syhttesig iowtitiof saxt barssppetil.( | GF- 1 )

.mi metics; 15w i ¢liesani-de; - > LAl i duced
et o i queRects of 1E5HBICISY dfinivbBERz6f BhERSSIGERAN Bcttify il ECHoSE
t1i anci nol onéckiyat enkatiensexndirsis s Binchea.Jrimmangl. &5, §68e6b1i988; and

‘fluticgsone propionate, and nonetasone furoate; 20 (r) Tryptase inhibitors;

(s) Platelet activating .factor (PAF) antagonists;, (t) .Monoclonal anti bodies
boli v aga né) IRARANE [SPBHeTS AN Senase: Based of pPyagopgole Ana
(v) Anti - t unometkexyeskyd thiagdlerstiutilirel videmhsay actlasdhdrgredox inhibitors of

pet | des: () PrPERVEERAe dbmerdhrilbabbiie: . e Al sfarae . *2) o

i nhi bi t or s; ( &) bstheteddpyridyleethexy)mndphthalenssiaschatdnhand/orelly activadeni st s;

bt ca ( ady o e RApana : _
((:Iehi/dr ggggzls gﬁ?mlgt%\grlﬁﬁ@gé éia%:tﬁrﬁslr"\@ @?lgg%g%%ﬁégaengt W&@ﬁ Pg ? S; WO
(12/ U5181. 1 Obk-738H7 BBk Mash7ahgmy 40,3866-7h, 1997-Ff orm of an aurothi o group

together with various hydrophilic groups; (gg) | mrunosuppressive agents,

e.g., cyclosporine, azathioprin and, net hotrexate: .5 Ant i - gout
ot s e R Ser i thal eratRlcRay D dreRYER Y ikl BiaoRgegads
al I opuri nol ; h@gjled td theodiscoverpoeolisically. gsefupsalbetivechdposygenaspyr azone, and

benzbr rong; ... i st | t3). iall timtotic drugs

i ncl Udiq%rg thg-”\'/é'{rgéé sﬁ‘?b&%ﬁﬁgg\ﬁ E&lﬁ)xgtgree% %%ﬁ'ﬁ&gggﬁ%%%nﬁ]Wcri stine; (I1)

G owt h hor noAbbetidiSsitdg oepresentedrielowhi bi t ors of matri x netal | opr ot eases
(Mws), i.e., the stronelysins, the collagenases, and the gel ati nases, as
wel | as aggrecanase; especially collagenase-1 (MW-1 ), coll agenase-2
(MWP-8), coll agenage (MWP-13),,,stronelysin-1 (MW-3), stronelysin-2
(MWP-10), and strole =8 ( 1); (nn) Transform ng growth factor
(TGFp) :,20(00) Pl at el i yed ovvt[k]Hgact or (PDGF)Zileupgy; Fi br obl ast growt h
factor; " e.g., basic fibhdi grywt h“factor (bFGF); 20 (gqq) G anul ocyte
macr ophage colony stinulating facgpr (GMCSF); (rr) Capsaicin; (Ss)
Tachyki ni n NK~ and NK3 receptor antagonists selected fromthe group

consi sting of NKP-608C, SB-233412 (talnetant); and D 4418;

25

Abbott-85761

NH,
hS

30 -

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

35



(tt) Elastase inhibitors selected fromthe group consisting of UT-77 and 25
ZD-0892; and (uu) Adenosi ne A2a receptor agonists. The invention was based
on t he oby@@6205814di scoveri ng new uses of conpounds havi ngPCaiERabi®70
properties, especially those which may ?? 30 used to prepare nedi canents.

It has been found that the conpounds of 'férmula | and their salts conbine
very val uabl e pharmacol ogi cal properties with good tolerability for the
treatment of nyocardi al diseases. 35 WO 112/ 0S181~ -28 PCT/ EPO1/ 15070 The
conpounds of pghe fqrmula | a0 be enpl oyed as nedi canment active ingredients
I n human and vet . ] . They can furthernore be enpl oyed as

I nternedi ates f :. pre- on of fur Epr nmedi canent active ingredients.
-5 Accordingly, » { O¥ tes to e conmpounds of the formula | and
to a process for the pr paration 0 onpgqﬁg$ugf t he for mHeslduterccording to

Caim1l1l and salts and sol vates thereo I nf{particul ar physiol ogically
‘tolerasted salts and sol vates thereof, |chapacterised in that a conpound of
the formula Il R~ R\ ~/ ~ 11 15 NN ~Hin which R and RZ are as defined
above, is reacted with a conpound of the formula Il 20 L ~ ~ 111" OQO X

R3 25 in whi (A|?1 E@Cﬁa%ﬁu%éaggﬁgg%argeﬂbggﬁ\?@,l?gnd Lis Cl, Br, CHor a

reactive esterl I n that a conpound of the forrrul a 1Vv 35
W O U2/ Us181- t

D\/N Abbott-79175 ,
2 0

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-



29 5 PCT/EPU 1 /15(17U R- IV N\l N~ ~HO X Rin which R and R2 are as
defi ned above, is reacted with a conpound of the formula V1 o L-QR3 Vin
whi ch Q A¥R0RBE18He as defined in Caiml, and 15 L is C, PBT/EPOHIWI0 a
reactive esterified OH group, and/or in tfhat a basic conpound of the
formula | is converted into one of its &8rts by treatnment with an acid. 2o
The term "sol vates of the conmpounds of the formula I" is taken to nean
adductions of inert solvent m)l ecul es onto the conpounds of the fornula I

e & bR Aot &S agSeiika LBl bt S8 oot BerRsE iy bol ow, the
][ 3%?22 :?~ ci@midaB strizdturde-thabdiffdridtom e ?aaaels bf Nrleydusxyletasatdu nier ah geAz
’ h%%roé(%h‘] %SF(@%S n%@@g@%%ﬁ f\s%sdsy dslhacto%ﬂé{q&i\Wﬂ@e[he

t oget her cases d A2 are
directly fi npmjetreda:omponmda thmmfurtheraemjneohments\mﬁhz presexingeptioryr oup.
‘Theref gre, _ring
merrberg of tﬁg eE'%eas Ie%’f%hgﬁ‘gfélff?r%‘n‘flg%%rgqgﬁé gxsi%nﬁfﬁtur%? e?ﬁo% I tgl onal |y,
one or nore @ikylsyifenpri Gﬁr‘éffféu%'lnﬁ BfMylaone CHZ gr oup, may be replaced by
-S-, -0, -NH, -NAB-, -NCOA - or -NCOOA~-. 'O U2/ Us181~

PCT/ EPO1/ 1507(1 -30 A~ and A2, |n epegdentlgu_g%fgg?e anot her, are preferably
al kyl, furthernore preferably a ituted by from1l to 5
fluorine andl or chlorine atons, furt\Wer/fore preferably together

al ternrﬁ#]i vely cycloalkyl. 5 In the above fornulae, alkyl is preferably
unbranched and has 1, 2, 3, 4, 5, 6) 7, 8 9 or 10 carbon atons, 1, 2, 3,

sentafl uor ool fore & 8T o8t R <mBlE) Isa Do Tt Bk, FioBhl: of Bhar b’ut’%lmt L
"sobut yl , seB iBuTpentl, aveloheky phenyiLietrahydrasperappithyl, D o naphthaient y!
or n-hexyl . Eﬁ{eﬁymbﬁé &*&fﬁfb%ﬂﬁﬁ? B%%IVPHBF CHEGEH, . SOMJ. SO,CH:

trifluoronet propyl, 1 sopropy , n- pentyl h- hexyl or ndecyl .

Cycl oal kyl Be?é@Pﬂ“ﬁB% A prefey ﬁ“ﬁP@Hﬁ d is preferably cyclopropyl or
cyclobu yl, furthernDre preferably cycl opentyl or cyclohexyl, furthernore
~5 al so cycloheptyl, articularly preferably cycl opentyl. Alkenyl i's
preferably allyl, 2- or\gbutenyl, iskgu%emx*r c-butenyl, furthernore
preferably 4-pentenyl, -vtenyé oy’ 5-hexenyl. 20 Al kylene is preferably
unbranched and is preferab met hyl efe or ethylene, furthernore preferably
propyl ene or butylene. Al Kyl eneeyxloal kyl preferably has 5-10 carbon atons
and is_preferably nethyl enecyclopropyl, nethyl enecycl obutyl, furthernore
preferé ly 25 met hyl enecycl opentyl, nethyl enecycl ohexyl or

met hyl enecycl oheptyl, furthernore alternatively ethyl enecycl opropyl
et hyl enecycl 6fufiyper 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.

2 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



et hyl enecycl opentyl, ethyl enecycl ohexyl or ethyl enecycl oheptyl,
propyl enecycl opentyl, propyl enecycl ohexyl, butyl enecycl opentyl or
but yl ened@P240a&M| . 30 Hal is preferably F, C or Br, but PETESIHEIVely |,
in particular F or CI. The radicals R~ ?Bd R2 may be identical or
different, where R~ can be in the orthdo'Y6r nmeta-position to R2. They are,
i ndependently of one another, 35 for exanple hydroxyl, -S-CH3, -SO CH3,
-S02CH3, F, CI, Br or | or together are nethyl enedi oxy. However, they are
preferably each nethoxy, ethoxy, WO 0 181-4 PCT/ EPO1/ 15070 -31
propoxy, cycl opentoxy, but also fluoro ifluoro- or trifluoronmethoxy or
1-fluoro-, 2-fluoro-, 1 G-l uoro-, 2,R-drfluoro-, 1,2,2-trifluoro- or
-2,2,2 trifluoroethoxy. 5 RXis partjcularly preferably nethoxy, ethoxy,
cycl opent oxy or i sopropoxy. ‘Ffmcularly preferably in the
ortho-position to R2. H&— el arl'y preferably nethoxy or ethoxy. R3
‘is prekerably A~, F, C, hydroxyl, NH2, O al kyl, NO2, alkyl am no,
cycl oal kyl ami no or di al kW #m no, where al kyl and cycl oal kyl have one of the
10 neani ngs indicated above, or 0O -N~/ - ~Hor O15 OAS - UV OR3 is
particularly preferably NH2y NO2, nethoxy, ethoxy) propoxy, isopropoxy,
but oxy, pentoxy, hexyl oxy or decyl oxy, C or F, dinethylam no,
di et hyl am no, nethylam no, ethyfamno, 0O -N~/ -NNHor OAVN' OO 20 25
in which A3 whest Kilet"imbenzoxazsiliyl benzothiarolo?rvhtrmidin-A3/1i pyrgriefeyhkbl y
n- al kyl,shavi Bl o 3, {Ta ] . smidth-paNt4. 7. n-al kyl
y 'P?rn@ndlﬁ 2 ﬁﬁ%hérﬁd)g;}%m@fn %—é’/}é@?%hé{ imidth-R3)1;14-Fdtay! y

. 1
havi ng 9 or .car.ban ns, I's pref, y H, r (1, especially H 30 Q
i s preferabl PYaMdineny; A&Hingethypyrimidia-2ry; 689%&5‘RYHF6£_§72‘V% 4v§Ti ch from1 to
3 carbon at oggouippyRidieRLAc afd aymeryi-6- Fihlenﬂbyriﬁ%ﬂina-ylﬂ particul ar
nmet hyl ene, ethylene, n-propyl ene, n-butylene, n-pentylene, n-hexylene or
n- heptyl ene, and the foll ow ng groups: -CH2CH20CH2CH20CH2CH2-
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
o) 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



35 - CH2CH20CH2CH20CH2CH2- WO 02/0sI8l.1 -32 - CH2CH2CH20CH2CH2-, 5 10 15
- CH2CH2CH20CH2CHZOCH2CH2-, - CH2CH2CH20CH2 CH2 CH20CHz CHR2-

- CH2 CH~-NMCHZBM2SIHCH2 CH2- , - CH2 CH2NHCH2 CH2NHCH2CH2- , - CH2 CPR CHENHAGH2CH? - |

- CH2 CH2 CH2NHCH2 CH2NHCH2 CH2- , - CHZ CH2 CH2NHCH2 CH2 CH2 NHCH2 CH2 -

- CH2CH2NA~CH2CH2NA~CH2CH2- , - CHZCH2NA~TH2CH2NA~CH2CH2-, - CH2CH2 CH2NA~
CH2CH2-, - CHZCH2CH2NA~CH2CH2NA~CH2CH2-, - CHZCH2CH2NA' CHZCHZCHZNA~CH2CH2- ,
in which A~ is as defined above. PCT/EPII1/150711 The phenyl ring

substituted referably ubsti t ut ed,
in particul a?‘% &I‘”&i%&lﬂ@ Fﬁgﬁgé’ggqﬁ@xﬁ e'ﬁ‘ﬁ%h @rs {%a?fﬂl@ﬁ{q%  all

radi cal s whi Si’nlttfrk@nme Bexchatheompoord i8B-20066 ddetongal or di fferent, i.e. are
-i ndependent of one another. Accordingly, the invention relates, in
particular, to the conpounds of the fﬁﬂgla I in which at | east one of the
said radicals has one of the preferre ani ngs indi cated above. Sone
-preferged groups of conpounds may bg prggged by the foll ow ng
sub-formulae la to Lh, which ceafordxtoYhe formula | and in which the

radi cal s not desi gted in gr detai h have the neaning indicated for
the formula I, but ich i and R2 are each, independently of one
another, QA ; 30 @hd R ar Qeach, |ndependently of one anot her,

OAS, A~ and A2 arle i ndependently of one another, alkyl having 1-12
carbon atons or cyek®aNeyl having 3-7 carbon atons; 35 in lc R and RZ are
each, (gdependent |l y of one another, QA', WO 02/ 0, 181-4 PCT/ EPOL/ 1 Q070
-33 5

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

Frosst. These two classes of 5-lipoxygenase inhibitors are exemplified by

15
L-739,010 and L-746,530, respectively:
20 L-739,010
X
\
@)
25 F
OH N
No F
o) O ~
0 P L-746,530
30
\ AN
o]

35



20 25 30 35 inldinle A and Az are each, independently of one another,

al kyl having 1-12 carbon atons or cycl oal kyl having 3-7 carbon atons, R3 is
A~, F, Cwobyemenyl, NHz, OAS) NOz, al kyl am no, cycl oal kyPa@mER®1/15070
dialkylamno, O-N~/ -NeNHor -- , OQA - UN O, R and Rz are each,

I ndependent|y of one another, QA , A~ aRd-Az are each I ndependently of one
anot her, al kyl having 1-12 carbon atons or cycl oal kyl having 3-7 carbon
atons, R3is A, F, CI, hydroxyl, NHz, QA , NOz, alkylam no,

| oal kyl am_no,. di IkI
Oy C 02 K s S 2090 Bt e 5 S Broben Dozt L Sor
atoms may be"@&tﬁioaneslab)potéhtSFﬂ)owgénaﬁemrﬁbmmynthdelpem'dbmuoglm one
having 1- 12 Pl AT EAR BN - 5 uah e F RERIARY dhSmiedhianraitfieo.” Wb
02/ O 181~ - 34908 TamPini\VQ DS/ABIY (Fsiesen et ®OR, net hoxy, et hoxy, propoxy,
-i sopropgoxy, butoxy, pentoxy, hexyloxy or decyl oxy, CI or F di met hyl am no,

di et hyl'am no, nethylam no, ethyl amno, 50 -NI / -
The class of methoxytetrahydropyrans mcludlng Zeneca ZD 2138 or the

lead compound SB-210661 and the class to which it belongs; or the series
of pyridinyl-substituted 2-cyanonaphthalene compounds to which L
739,010 belongs, or the series of 2-cyanoquinoline compounds to which L-
10 746,530 belongs; or any of the above-described derivatives of any of the
above-mentioned classes, are combined with the preferred compounds
mentioned above to form embodiments of the present invention.

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-8886, 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-lgE challenge in human
airways," J. Pharmacol. Exp. Ther. 268, 868-72, 1994.

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



0 10 ~--~ OA3 - ~N O in which A3 is alkyl having from1 to 12 carbon
Qis alkylene having from1 to 10 carbon atons, in which from1l to 3
at ons mawoezeaplidaced by -O; in If R and R2 are each, i ROEFEPAUENTI

one anot her,
havi ng 20 1-

QA', A~ and A2 are each, éiependently of one anot her,
12 carbon atons or cycl oal'k€

NH2, NO2, nethoxy, ethoxy, propoxy, isopropoxy, butoxy, pentoxy, hex

or decyloxy,
amno, O-N

from1l to 12 carbon atoms) Q i s nethyl gre

n- but yl ene,

groups: WO 02/ J. :
- CH2CH20CH2 CH20CHRGHEE -~ #CHR G

Cl or F, dinethylam no, diethylamno, nethylamno, ethy
| / - ~NH~r - , O30 OA3 UN\\ Oin which A3 is alkyl h
, ethylene, n-propyl ene,

n- heptyl ene or the follow
170 - CH2CHz OCH2CH20CH2 CHz -

- CJ-IZCJ-lZCJ—lZOCJ—lZCJ—lZCJ—lZOCi—EG—lz -d NHS NHCH2 CHz -

- CH2CHR NHCH2 CH2NHCH2CHz -, - cH2C HZNHG
- CH2 CH2 CH2 NHCH2 CH2 CH2 NHCH2 CHz - , -CH2CH

15 - GH2 CH2 CH2NA~CH2 CH2 CH2NA' CH2CHz -
R~ is ethoxy in the ortho-position
ethoxy in the ortho-position to Rz

i ndependent |

7, R2 is nmethoxy; 20 in |h R~
i s nmethoxy, A~ and Az are eac

y of one another, al&yl having 1-12 carbon atons or cycl

- CH2 CH2 CRP§ G2 CH20 CH2 CHz - ,

at ons,
car bon
y of
al kyl

having 3-7 carbon atons, R3 is

yl oxy
| 25

avi ng

ng
5

[, - CH2 CH2 CH2 NHCH2 CH2 NHCHz CHz -
HRCH2NA' CH2CHz-) - CH2CH2NA!

- CH2CROmENA~ CHz CH2NA~ CHZCHz- )
which A~ is as defined above;

inlg
i's
h,
oal kyl

havi ng,$-7 carbon 25 atons, R3 is A, F, C, hydroxyl, NHz, OAS, NOz,

al kyl am no,
~N O 35"

15

20

25

30

35

cycl oal kyl am no) dial kylamno) O-t~ ~- NHor 30 ~, O
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
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 LTE,.
The most significant of these leukotrienes in terms of mediating
inflammatory

response, are LTB, 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

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
I L-651,392.
T
/O

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

QA -



WO 112/116181a -36 PCT/EPU 1/1 SU70 Qis al kylene having from1 to 10
carbon atons, in which from1l1l to 3 carbon atons nmay be replaced by -O; 5
in i R-WQo0n§aB@pentyl oxy in the ortho-position to R2, RPCTEPABI0DKY; in
lj R is cyclopentyloxy in the ortho-pozétion to R2, R2 is nethoxy, 1lo A
and A2 are each, independently of one af®ther, alkyl having 1-12 carbon
atons or cycloal kyl having 3-7 carbon atons, R3is A, F, d, hydroxyl,
NH2, OAS, NO2, al kyl am no) cycloal kyl am no, dial kylamno, 15 O-N"' / -N-

Pfoﬂlﬂiosoﬁésg%%ma'k y 200 SUpY bt ByronS: antaBBh R LI BH Ak or ence

is gi ven, totygdifée byrmﬁmmgclwmchasmrbmeeﬁtédtmeld)\m i \/~~\ 30 ~ ~ ~N~N ~
11 0 35 w0112/us 181-4 - sr 12 5 0/ \N-N O\ / O/\Q\/O/\Q 10 \/
/~N~N~I30'I ~\N/\~0|\N~N\~~I5\R|H~02000N~~
16 \/0/ \ N=N \ O%H 17 \/O/ \N~N/©/u\
CGS-25019¢
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 1.); and which are typified by BlIL 284/260:
D "
30
NH,
BIIL 284/260
35 Zafirlukast is a receptor antagonist for LTC4, LTD4, and LTE, which is sold

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



\'\~030/ ~O-O-C 218 ~/ I ~N\V \ \ ~N-\/ / ~N-N\ | ~N~O~ 14\ \ ~ O
| 10 PCT/ EP111/ 1SU7U 35 W O 112/0S 181 ~ -38 0 _ ~ ~ 19 p~o~N O / ~N~N ~
| 0O wO Wao@s18iMHZ O ~N\ 110 wO O 10 ~ ~ 111 NN H RET/BRPOHSHIO-N 1 \ ~
o112 0 20 / o~o0~0 I1300~~025~o~~4,~~~o| 14 "oy | " o1 NH 115
/ \N=N\ e

heterocyclic amide derivatives described in US 4,859,692 (Bernstein et al.);
US 5,319,097 (Holohan and Edwards); US 5,294,636 (Edwards and
Sherwood); US 5,482,963; US 5,583,152 (Bernstein et al.); and US
5,612,367 (Timko et al.):

H o
; "~
ol evl
NS /
10 N
|
Zafirlukast

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

3544/001:
O
O 0] 0] §
~TNTN OH
20
0] OH 0]
Ablukast
25 Montelukast is a receptor antagonist for LTD4 which is sold commercially
under the name Singulair® and is described in US 5,565,473:
§/A2§;N\COON3
30
Cl
Montekulast
35

Other receptor antagonists for LTD, include pranlukast, verlukast (MK-
679), RG-12525, Ro-245913, iralukast (CGP 45715A), and BAY x 7195,
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The above-mentioned phenothiazin-3-one class of compounds, including
L- 651,392; the class of amidino compounds that includes CGS-25019c;
the class of benzoxaolamines which inciudes Ontazolast; the class of
benzenecarboximidamides which is typified by BIIL 284/260; the hetero-
cyclic amide derivatives including Zafirlukast; Ablukast and Montelukast
and the classes of compounds to which they belong; or any of the above-
described derivatives of any of the above-mentioned classes, are
combined with the compounds of formula | to form embaodiments of the
present invention.

One or more of the compounds 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
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:

(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);
(d) Leukotriene antagonists (LTRAs) including antagonists of LTBy, LTC4,
LTDq4, and LTEy;
(e) Antihistaminic H, receptor antagonists including cetirizine, loratadine,
desloratadine, fexofenadine, astemizole, azelastine, and chlorpheniramine;
(f) Gastroprotective H, receptor antagonists;
(g) o4-and ap-adrenoceptor agonist vasaconstrictor sympathomimetic
agents administered orally or topically for decongestant use, including
propylhexedrine, phenylephrine, phenylpropanolamine, pseudoephedrine,
naphazoline hydrochloride, oxymetazoline hydrochloride,
tetrahydrozoline hydrochloride, xylometazoline hydrochloride, and
ethylnorepinephrine hydrochloride;
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(h) o4~ and ag-adrenoceptor agonists in combination with inhibitors of 5-
lipoxygenase (5-LO);
(i) Anticholinergic agents including ipratropium bromide; tiotropium
bromide; oxitropium bromide; pirenzepine; and telenzepine;
5 ()  B1- to Bs-adrenoceptor agonists including metaproterenol,
isoproterenol, isoprenaline, albuterol, salbutamol, formoterol,
salmeterol, terbutaline, orciprenaline, bitolterol mesylate, and

pirbuterol;
(k) Theophylline and aminophylline;
10 (I)  Sodium cromoglycate;

(m) Muscarinic 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;
(9) 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) IPL 576;
25 (v) Anti-tumor necrosis factor (TNFa) agents including Etanercept,
Infliximab, and D2E7;
(w) DMARDSs 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 B,-receptor antagonists;
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(ff) Gold in the form of an aurothio group together with various hydrophilic
groups;

(9g) Immunosuppressive agents, e.g., cyclosporine, azathioprine, and
methotrexate;

(hh) Anti-gout agents, e.g., colchicine;

(i) Xanthine oxidase inhibitors, e.g., allopurinol;

(i) Uricosuric agents, e.g., probenecid, sulfinpyrazone, and
benzbromarone;

(kk) Antineoplastic agents, especially antimitotic drugs including the vinca
alkaloids such as vinblastine and vincristine;

() 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),
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);
(qq) Granulocyte macrophage colony stimulating factor (GM-CSF);

(rr) Capsaicin;

(ss) Tachykinin NK4 and NK3 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
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
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.
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The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine. They can furthermore be
employed as intermediates for the preparation of further medicament active

ingredients.
5

Accordingly, the invention relates to the compounds of the formula | and to

a process for the preparation of compounds of the formula | according to

Claim 1 and salts and solvates thereof, in particular physiologically tolera-

ted salts and solvates thereof, characterised in that a compound of the
10 formula Il

R
R2 \ Il
15 N—N
H

in which

R" and R? are as defined above,

is reacted with a compound of the formutla il
20

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

10 L-Q-R® \Y

in which
Q and R® 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 The term “solvates of the compounds of the formula [” 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.

05 Above and below, the radicals R', R? R?, R*, A", A%, Hal, X, Q and L are as
defined under the formulae |, II, 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'A%, 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 CHo-group, may
be replaced by ~S-, -O-, -NH-, -NA'-, -NCOA'- or -NCOOA'-.
35
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A" and A? independently of one another, are preferably alkyl, furthermore
preferably alkyl which is substituted by from 1 to 5 fluorine and/or chlorine
atoms, furthermore preferably together alternatively cycloalkyl.

5 In the above formulae, alkyl is preferably unbranched and has 1, 2, 3, 4, 5,
6, 7, 8, 9 or 10 carbon atoms, 1, 2, 3, 4, 5 or 6 carbon atoms, and is prefer-
ably methyl, ethyl, trifluoromethyl, pentafluoroethyl or propyl, furthermore
preferably isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, but also n-
pentyl, neopentyl, isopentyl or n-hexyl. Particular preference 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 methylenecycloheptyi,
furthermore alternatively ethylenecyclopropyl, ethylenecyclobutyl,
ethylenecyclopentyl, ethylenecyclohexyl or ethylenecycloheptyl,
propylenecyclopentyl, propylenecyclohexyl, butylenecyclopentyl or
butylenecyclohexyl.

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

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, -8-CHjs, -80-CHjs, -SO,CHg, F, Cl, Br or | or together

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



I \NPN\ \ O 0 PCT/EPUL/ 1507f1 30 | and salts and solvates thereof. 35 The
conpounds of the fornula | and also the starting materials for their

pr epar at Mom0z9a814pr epar ed by net hods known per se, as des®€TH®AI/137¢ he ~N~
~0oH 173 0 ~~N~ 174 ~NH WD |12/ 0s181. 1_PCT/ EP0O1/ 15070 -47 literature (for
exanple in the standard works, such as” %uben-WeyI, Met hoden der

organi schen Chem e [ Met hods of Organic Chem stry], Georg-Thi ene- Verl ag,
Stuttgart), to be precise under reaction conditions which are known and

suitable for the said.,reactions. e,can al.so be 5 here of variants
whi ch are kn®WtPBr CHPp%nJPXXmUtrﬂﬁ?O ﬂ%ﬂﬁn&lﬁﬁorﬁépﬁrﬁﬁ’(ﬁpgﬁ@wﬁt ail. If L
i s a reacti vd-fagtrer, i2tiwstoOH ,grdiflynrot, 18, 2-diffuopo-€ fle2 a4tifluatde yr 2.2, 2ony| oxy

-having 1-6 caf (preferably nethyl sul fonyl oxy) or aryl sul fonyl oxy
1o having 6- %(mcz’g?%hﬁggt ons (preferably phenyl- or p-tolylsulfonyl oxy,

furthernore al so 2-napht hal enesul fonyl oxy). Furthernore, the reactive

-esterified 1 : chﬁ(? n i } reaction
W th pgl ymﬂﬂqqipgﬁbdﬁg)%%k%!a%@%é p bgfgﬁ?(gbéyﬁébo% t§¥y gﬁ%@ghﬁ% and

di tert-butyl Raidapdisutashypreferably iaihe sgbaasitial ©WlRboxyl ates. 15 if
desired, the RiabhiHRUIATBL Sefdiabl\cmBtGOrighd®, med in situ by not isolating
themfromthe reaction mxture, but inStead i medi ately converting them
further into the conpounds of the formula |I. On the other hand, it is
possible to Gérisy)refetakﬂyléfrEa@t,iB:mrSIlemmxyd, N2, Ohalkglo Ny mtkylarhinbhe

17wt RCcompduaghSERRY of SRR, ersaton ' SRR grie 8" 07 P
fornul ae |1 amehrings indicatedabovefon hey 25 are not known, they can be
prepared by neth@ds kovvn per se. In detail, the reaction of the conpounds

of the fornula |1 wt he co ds of theforrrulad)é:l is carried out in
t he presence ar,a @ of L%Bﬁ/gnﬁ,orprefg[ |y @Q ert solvent, at
tenper at ures bet Wweemghbout -20\so/and about K30, Npr ferably between 20 and

100. Eggnples ofO uitabl € sol vents are hydrocarbons,®such as hexane,
petrol €étm et her, “benzene, toluene or xylene; chlorinated hydrocarbons, such
as trichloroethylene, 1,2-dichloroethane) tetrachl oronethane, chloro s5

form or dichl-r, . a e ﬂﬂn , iclhSOpropanol ,

n- pr opanol , r@dgggh&%?@y ﬁgfg@b{sgiﬁ%ﬁﬁ%ﬁgf@ﬁsgﬁwgsb I e%&y'lsbet her, diiso

WO ( 12/ 0S18propoxy, butoxy, pentoxy, hexyloxy or decyloxy, Cl or F, dimethylamino,
diethylamino, methylamino, ethylamino,

20 Q
—  OA®
—N —N NH or —N N
' —/ o
O ]
25 in which A2 is alkyl having from 1 to 12 carbon atoms. A3 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 is 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;0OCH,CH2OCH,CHo-,
-CH2CH,OCH2CH,OCHCH,-,



-48 PCT/EPO /|1 a070 propyl ether, tetrahydrofuran (THF) or dioxane; glycol
et hers, such as ethylene glycol nononethyl or nonoethyl ether or ethylene
gl ycol diwebvhedisat her (di glynme); ketones, such as acet onePOT/HPUt/&00NE;

am des, such as acetam de, dinmethyl acetam de or dinethylformam de (DWF);
nitrites, such 5 as acetonitrile; sul fo34 des, such as di net hyl sul f oxi de
(DVMBO); nitro conpounds, such as nitronmethane or nitrobenzene; esters, such
as ethyl acetate, or mxtures of the said solvents. Conpounds of the
formula I can_fu r obt ai ned by reacting conpounds of the formula
IV with conpo‘t;[’u@é"g&%&%gﬁ'ﬁaﬂ a V. The starting conmpounds of the formnul ae
IV and V ar e-QER€iHBCHO0HMBH,O0CH QEY-, are not known, they can be prepared
-by net hods kn I ounds of the formula 11 the radical
-COLis a pfgwégﬁgﬁégw@@%%%g?#@%ci d, preferably a carboxylic acid
hal i de. The r@heCHaNHEH1GHd:NdGHeUhds of the formula IV with conpounds of
-the fogmula Vpi i t et he sanme conditions relating to the
reaction ti neCHt%gE@rHa(?ﬁ?r@?aNnﬂéga?Uém as have been described for the
reaction of 2eHeRH:> d- the formula Il wth conpounds of the

fornula I'll. ArcemerifinghiorNtieHseppe of fornula | may be such that its
constituent a ar e.0 I rranged in space in two or nore

di fferent myé%%@ﬁ&&%%émﬂaghgkgmnecti vities. As a conseguence,
sai d 25 conpoQrYCesNA'SH.CHRA'EPLBHaS, St ereoi somers. Were the

st er eoj, SOMer s~ar 9 i sap| irror inmages of each other) they are
enantii)orsrers \Rﬁ%&ﬁ&@%‘eﬁgﬁﬁgﬁ?‘t@pléﬁl_ﬁlandedness, because of the presence of
one or nore aSyhBELCHNAIEHaGHat,ons in their constituent structure.
Enantioners a t I i refore distingui shabl e because they
rotate the 3?%%&%%“&F§%F%@ﬁa§§§?h§&_@qum anounts, but in opposite
directions. APH26H2ECHENA hlCHablaNAaS bt 0f the stereochenistry of the
conmpounds ofinfiemieHld i§ a3'definedlzpppkated to be a part of the present
invention. Wthin the scope of the present invention there is thus included
corrpouhr’ds of formula 35 | that are stereoisoners, and where these are
enanti oners, Thé]ghbnyli n'hgismlbsti@nambiydhe ©-QrRE group i@iptéw}r@lsly(rﬁ(/at&a?d

enanti oners, 4 f Gl j. - 181-4 PCT/EPI11/15(170 - 49
manuf act ur e&%?ﬁsé@tgghﬁaqaml%@é'io‘?%ﬁ?\é%t?%%@eéf said enantioners that are
different fromthe proportions of said enantioners found in a racemc
mxture. WierghohelPHTvltidiealihdichishRhicear Fice BehitBAES fdyge ar e

di astereoners, there | s 1ncluded wthin the scope of sald conpound the 5

i ndi vi#fual ddgstieql«ydifferent igepre indeppRdantaf e amgthetho or nore of said

di ast\% eOnErAcd:drdWy,ﬂthﬁ{efnitiéﬁfBelbtw,Wbartl@gléﬂ@tb vk c@dnhp@mcﬁgéfqng i][l the
case where there is. a si asymret.ric carbaon atomin a_.conmpoun

formia |, rouniq hip WichitTeds phs of toe paif aicels Basapie IICBigtEred; . 1 here
i s included meghingstihdicatanpebmie. Sainte pefpreddgralips pheompoends malyl bye
acceptable s r Wf&l | Iy X ' e

t her apeuti ca%éregg‘%%y@éngﬂgse ?ur%?r@ﬁ@ggil%%&@r’R@ﬁé@g{)\?%@q?ﬁgédi seases
and co#fdi ti of@smedastansuwhiphtthe radisalsinet dasignated dvearesterciesail haveniter |
exists in theehAing Alidated R tRdfbrintld Hloahidiprers, there is also ~5

i ncluded within the scope of said conpound the (+)(S) enantiomer al one, or
the (- )(R enantioner alone) in the case where all, substantially all, or
a predoni nanin laharR' ehdtRfe tdreremphyirdepanticwily yf onsadethernOat) y one of said
enantiomers, and/or unwanted side effects reside in only one of said
enantioners. In the case where there is substantially no diff1erence 20

bet weesd t he ilbl ogRtahddRa i vareiaasheindspendentyof oneaspthene®A'i s furt her

i ncluded within thg e of | fhnC h

-enanti oner and theﬁ( gf‘?%} en%r%ta%ag:rr}ér p e@gﬁﬁ{h{épéﬁ%gﬁog‘éhglﬁg?ea(rﬁgm' xture
or as a non-racenic m xture 1mlZa¢8/bpatatemsrorsvsiaaiv baving roeatbent her eof .

25 For exanple, the particul &gt ol ogical activities and/or physical and
chem cal properties of a pair or set of enantioners of a compound of

35 inlc R'and R? are each, independently of one another, OA",



formula | where such exist, may suggest use of said enantioners in certain
ratios to constitute a final therapeutic product. By way of illustration,
in the 330veoXEI8Here there is a pair of enantioners, theyP@BEPHEINMDI oyed
in ratios such as 90% (R) - 10% (S); 80% (R - 20% (S); 70% (R - 30% (S);
60% (R) - 40% (S); 50% (R) - 50% (S); 40% (R) - 60% (S); 30% (R - 70% (9S);
20 (R) - 80% (S}; and 10% (R) - 90% (S). After evaluating the properties
of the various enantiomers of a conpound of fornula | where such exist, 35

t he proportionate apount,.of one or nore of, said.enantigner jth.certain
WO 112/11; 181-1 Pcﬁ/ E\‘-“%ﬁ 15096 @%’mpﬁggeﬂﬁ%BEPp?@goﬁ]ﬁt 3%&1 'ﬁa"é@‘ist itute
the final therapeutic produci-tZoathenddomsroroydliaatkyd hevingi 3t €anbaar d
-manner. The invention theref&rn@so relates to the optically active forns
|

(stereo s isomers), . the enan oom‘érs, the racenmates, the diastereoners and

the salts and sol Vidies of t hisss, Eofbdueaexyl et @A NEkvalkyamino, he
‘conpougpds is taken to nmean agdgysdikpaminY, d'ié]ﬁ\{@nﬁ,%,vent mol ecul es onto the
conmpounds which formowing to theit nutual attractive force. Solvates are,
for exanple, nonohydrates or dih
pharmaceutically usabl e derivat|
salts of the conpounds accordin 3 i nventiomMand Ml so so-call ed
prodrug conpounds. The term prodyug derivatives is ken to nean, for
exanpl e, conmpounds of 15 the for@ula |I which have been nodified with, for
exanpl g, al kyl or acyl groups, sugars~or oligopeptides and which are
rapidly cleaved in the organismto give the effective conpounds according
to the invention. These al so i ngfude b'oc?tjegradabl e polyner derivatives of

t he conpounds according to theMnveNfion, as described, for exanple) in
Int. J. Pharm 115, 20 61-67 (19 . TKe invention also relates to m xtures
of the conpounds of the fornula | according to the invention, for exanple
m xtures of two diastereoners, for exanple in the ratio 1:1, 1:2, 1:3, 1:4,
1:5, 1; %o, 1inlld0 oR' anddR0. 2re &4nks indepengantly ofibae lanothesf ©Adbl y ni xt ur es

of stef®oisoneric go ds. ; [ I b @%g ed into
t he associ ated aci'g- gﬁgi iona?a%?&ﬁéﬂ]eg&gﬁeé@(gybﬁgrane%%br{b?g& y r'?aédcti on of
equi val ent amounts of the badel2farbonatamisdraycloaiyliening priecaibapl y an
inert solvent such as ethanojgngp followed by evaporation. Suitable acids
for this reaction e, in partj [, thos iC i ve. physj ol.ogically
accept abl e aci ds. %us, it i§‘é>g?s%ﬂylr§"{;%x St @Agawﬁé %%V{‘Té']mg'or exanpl e
sulfuric acid, nitric acid, oydoalkdbmin@dialkylasicd, as hydrochloric acid or
hydrob?%rric aci d, phosphoric aciagls, such as orthophosphoric acid, or
sulfam c acid, furthernore organlc aejds, in 35 particular aliphatic,
alicyclic, araliphatic, aromati er ocyclic ypono i ©ror pol ybasic
carboxylic) sulfonic or sulfuric\aetdss for exanpw\e / (12/0S181-4

PCT/ EPO1/ 150711 -51 formic acid/ acetic acid, propionic acid, pivalic
acid, diethylacetic acid, maloni® acid, succinic acid, pinmelic acid,
fumaric acid, malefic acid, lactic acid, tartaric acid, malic acid, citric
acid, &Puconic acid, ascorbic acid. nigquinic acid, isonicotinic acid,

nmet hane- or et hanesul fonic aci__dN/ etplan di sul foni c aci d,

2- hydr oxyet hanesul foni ¢ aci d, be\nig/ne‘sﬁol fonic acid, p-toluenesulfonic acid,
napht hal enenono- and -di sulfonic acids,” of laurylsulfuric acid. Salts with

physi ol ogi cal | y ungccept abl ejsaqiflane haling e 1ol & EaiR atefs. e used for
the isolation and/or purifi cﬁoﬂ o? the§ npounds of thea P

| co formula I. 10 On
the other hand, if desired, WRCTKIFB hiRsbeadondemsmay be feriagecy
| i beraB@d fromtheir salts usbng bases (for exanpl e sodi um hydroxi de,
pot assi um hydr oxi de, sodi um carbonate or potassi um carbonate).

es or al coholates. 10 The term
taken to nean,\foroexanple, the

dra

inle 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
35 atoms,



15 The invention relates to conpounds of the fornula |I and physiol ogically
acceptabl e salts and sol vates thereof as nedi canents. The invention al so
rel at es ™WO IS 18Bpounds of the fornmula | and physi ol ogi cRCIEPAY TP abl e
salts and solvates thereof as phosphodiggterase IV 20 inhibitors. The
invention furthernore relates to the use of the conpounds of the formula I
and/ or physiologically acceptable salts and/or solvates thereof for the
preparation of pharmaceutical preparations, in particular by non 25

chem cal nmethods. kA this c C t ' ht.abl e
dosage form toget hgr Wit h a? §I€F\ieg%[@)2riceiﬁ§tor\%?¥’ thsgﬁl @gggg)/;,g?gg@#lb&?l qui d
exci pi ent or assistant and, PétogwgianEexy.ihexylomyioisecsioxwi €hobhe or nore
further active ingredients. @meligaiivvHib®RidnmihbemNEmiR], aiteg-to -

phar maceuti cal preparations comprising at [east one conpound of the
fornula | andlor one of its YA i ol ogically acceptable salts andl or

-sol vat®s. The preferred conpounds of forrmula | show a selective inhibition

of 35 phosphodi esterase 1V, whic g &ssoci at ed )m—f@ ano' ntracel | ul ar
. ure Medingi ne,NHL, “244-248 (1995)).

increase in cAVP (N. Sonmer et—N
WD (12/ 0S181-4 PCT/ EP01/ 1s070 -5» The~1 nhi biti omaf/ PDE |V can be

denonstrated, for exanple, analggously to C.W Davis in Biochim Biophys.
Acta 797, 354-362 (1984). The affinity of the conpounds of the invention
for phosphodi esterase IV is neasured by determning their 1C50 values (the
concefgration of inhibitor 5 requi—\es.{ﬁaachi eve 50% i nhibition of the

enzyne activity). Preferably,—Ne in tion provides for the use of the

conpounds nenti oned above for pr\epdri ng a nmedi canent for treating

nyocardi al di seases, where said nyocar di al di seases show i nflamuat ory and

i mrunol ogi cal characteristi ds.whielsA™is afkyt baving fioe 1itoviencarbon@tomisdes f or

the use of the congounds of it e haliff A6 IcAHBRUGHICR I or
sease, reversrb

treating coronary artery di e or irreversible hyocardi al

i schemjsa/ r eper fusi on i nj ury,Whighife@mn to Icatkbopatemsdray beaeplaceddiyd
restenosis, including instenp-restenosis and stent in-stent-restenosis.

Mor eover, the invention provides for the use of the conpounds nentioned
above for preparing a medi cament for treating ventricular renodeling after
20 infarctidnlbr cidhgedtRve drea=chf aidepeadentlylof bee endptreey@A't y (accor di ng
to NYHA class | toaf the ee%!..a' t nti oned
di seases can be us%dgg%Anediég%nen s}dc%rf’%ﬂp@r%ﬁ”%??‘?/ﬁégﬁ%’@?y’"&'ﬁéﬁ” :

Sui t abjge exci pients are 25 drg@earben atemsgirayelosltys haviog3-whtarhoar e
suitable for enteral (for exagpise oral), parenteral, topical or nasal (for
exanple in the formgyof nasal, raﬁQ adm F‘i stration and do no react with the
novel conpounds, for exanpl d5hi2eNOs SRINGKY-CIBPXY ProResY; ISGRTEBAYY s,

al kyl ene glycols, polyethyl anigogy, yepkoxy, tlexpxplor decpesy aCror Be! ati ne,

car bohydrates, such as | act ocge %Mlé%o.ste(l%‘%ﬁ malqnesi mstearattheﬁ, talc or
vasel ine. Suitable for oral HRHFW NG deinilaging, MEMArpRo, ethY-p) et s,
pills,,coated tablets, capsreipo, powders, granul es, syrups) juices or

drops, suitable for rectal adm ' stration are suppositories, suitable for
parenteral admnistration are sohuti , prefera oi | -based or aqueous
solutions, furthernore 35 suspgisi enul siong oryjpPants, and suitable
for topical application are ointye creans on_potwders. The novel
conpounds nay al so be WO 112//0S 181 ~ PCT/EPU 1 /15070 -53 |yophilised
and the resultant |yophilisat esoused, for exanple, for the preparation of

i nj ectg on preparations. The preparations indicated may be sterilised and/or
conpri Qe assi stants, such as |ubricantgpa3preservatives, stabilisers and/or
wetting agents, enulsifiers, ts nodi fying the osnmo 5 tic pressure,
-buf f er substances, colorants and_flavoyws and/or one or nore further active
i ngredients, for exanple one or nore vitam ns.

in which A% is alkyl having from 1 to 12 carbon atoms,

Q is methylene, ethylene, n-propylene, n-butylene,
n-pentylene, n-hexylene or n-heptylene or the
following groups:

35



The description which follows concerns the manner in which the preferred
conpounds as defined above, together with other therapeutic agents or
non-t her 2 0/eds8dgent s where these are desired, are conbi REWERIVITOWhat are
for the nost part conventional pharmc ically acceptable carriers to form
dosage forns suitable for the different’toutes of admnistrati on which are
utilized for any given patient) as well as appropriate to the disease,

di sorder, or condition ~ 5 for which any given patient is being treated.
The pharmaceutical conpositio r i,nvention conprise any one
or nore of the above-descri bé‘gﬁi’-@ﬁ?@&?@&ﬁ@%&!ﬂas of the present

i nvention, or a pharnaceuti caCHyCHg@€pLa&bl.©CGHdGHs-her eof as al so above 20
-descri bed, together with a ph i &p cceptable carrier in
accordance with the properti Bgﬁgggggﬁf)g?ﬁ@gme’rfor mance of such carriers
which are wel | -known in the pefeCHeRHQEHCrhOGHHRL of active ingredient

‘that ngy be conbined w th thecRacHLEH.GEH®BHOHIGCHICRL0duce a single

dosage formw Il vary dependlhéa @ﬁg@ %Mreﬁggg, and the particul ar

node of adm nistration. It s 2 H w?- ever, that a specific

dosage an]g ]Ereat nment relgi ggn-GH%CHmHm{zongmlﬁgangn_tfw | depeng upon a

variety of factors, includin [ t he specific conpoun

enpl oyed, the age, body wei g%?ﬁz@é’g@ﬁa'ﬁ“?@ﬁ% 30 sex, diet, time of

adm ni stration, rate of excreCHeGH,QHuYHEOMHUHMNHOHChiagd t he j udgnent of

the trgating physician and theygs it gLy S L di sease being
erReMsEHN R e R

treated. The anpunt of active |28r pon the
t herapeutic or prophylactic agEeetH2lNA GHyCHANARCHRCER-t he ingredient is

co- adm gi ster eg. 3t5_ . V\Dd0_2/ O@ﬁg@H}NR@HmNA@QZt@m54 The |toLef er Led_ I
conpounds may be utilized in the fo Ids, esters, or other chenica
cl asses of conpounds to whi ch&ph%ﬁéé%géagg'?gé%ri bed belong. It is also
¥Mthi n thﬁ scope of tlhle pr es eDH,CHYERENANCHECHENINTCE,Chigse conpounds in the
orm of . pharmaceutical ly acce e $~geni Vv e ri ous organic
and inLSr gani ¢ acids and baseéehg\(ﬁh%%ﬁ%&é ?ﬁ6¢ga¢g%&%§kgp i'ng a preferred
conpound is often utilized iin whieh Adisrasdefinediaboveer eof , especi al |y where
said salt formconfers on said active ingredient inproved pharnacokinetic
properties as conpayed to the free formof said active ingredient or sone
ot her salt fiBréh ofRsaid actiig@thonyriadhe erthgrrasitianitpRavi ously. The
pharmaceutical |y agteptabl e jgghéthbey;m of said active ingredient may al so
initi a%dey confer a desirabl e pharnacokinetic property on said active

i ngredient which it did not previously possess, and nmay even positively

af fect the phahnadRbynani cs isfetisaiydnahe ovthokpagitesh BnR?wi t h respect to its
therapeutic acti Vigy in t he ig(ﬁq%(tho The pharnacokinetic properties of said
active ingredient ich may be avot’ably af Fected include, e.g., the manner
in which said actiAeanthdyedi @etedch, indepepoenibdobene asother] alkgmavinges, whi ch
in turn may directly and posjtq f @éﬂgr LR, 3 hRUt i on,

bi ot ransformati on and 20 exc1r e‘!{%’%}%gf’ atts(gr?lg C;zlaﬁlt:%?icve |r|13%g@|@e3n?|. éévr\v%ﬁe t he
route ®f administration of tﬁ@”}?mar maceuti cal conposition is inportant, and

various anatomni calR® physi ol dgix'ak, endhyaad i) Nigh,0eA " fRoL osiRylaatingri tical |y
affect bioavailability, the sg:* ulﬁiﬁ} i tﬁ]ﬁfh'ﬁj?i d active ingredient is usually
dependent upon the charact er® og éa'B » O %?mé%ﬁ”t formthereof which it
utilized. Further, as the artisag 25 understands, an aqueous sol ution of
said active ingredient will provide thRg nost rapi g—absorptjion of said
active ingredient into the bodyNof ati ent bei tregted, while lipid
sol uti ¥hs and suspensions, as we) s“sol i d dosage rms, will result in

| ess rapid absorption of said agiive ingredient. Oral ingestion of said
-active ingredient is the nost preferred route of 30 adm nistration for
reasons of safety, conveni ence, and econony, but absorption of such an oral
dosage form can be adversely af f/eci\eg_gﬁ physi cal characteristics such as
"polarity, enesis caused by ir+iNati By f the gastrointestinal mucosa,
destruction by digestive enzymnes d low pH, irregular absorption or
propul 8 on in the presence of food or other 35 drugs, and netabolism by
enzynes of the nucosa, the intestinal flora, or the liver. Fornmul ation of
said active ingredient into different harmaceutically WO 112/ 0OS181~

PCT/ EPOL/ 1sU711 -55 acceptable salt fornms may be effective in overcom ng or
alleviating one or nore of the above- recited problens encountered with
absorption of oral dosage forns. 5 Anong the pharmaceutical salts recited
further above, those which are preferred include, but are not limted to
acetate, besylate, citrate, fumarate, gluconate, hem succinate, hippurate,
hydr ochl ori de, hydrobrom de) isethionate, mandel ate, neglum ne, nitrate,

. o o, o o, . . I




clainms 1, 2 or 3, or a pharnmaceutically acceptable salt thereof as al so
above-descri bed, together with a pharmaceutically acceptable carrier in
accor dan®eo w/ef8tdhe properties and expected performance oPCEEPM/CHTY i ers
whi ch are well-known in the pertinent aéé 25 The term"carrier” as used
herei n includes acceptable diluents, extrpients, adjuvants, vehicles,

sol ubilization aids, viscosity nodifiers, preservatives and ot her agents
wel | known to the artisan for provi di ng f avor abl e properties in the final
phar maceuti cal conposition order to. illust rat®030bsuc carriers, there
follows a brief surfvey of ph'ﬁﬂ%)@%nu? f‘@\.f\'lnwr%éetﬁt PAPOR PR I hat may be
used in the pharnaceutical cwhisbhdigmdn® dtatboe gioesaenay ibeveptdoed,byand
thereafter a nore detail ed d%scrl ption of the various types of ingredients.
Typical carriers include but afe by no means linited to, ion exchange
conposi tions; alumna; alumnum stearate; |ecithin; serum 35 proteins,

‘e.g., human um gl bum n; 2 potassium
sorbate par tﬁﬁgl gRycerl de m%?meﬁgylosa%ﬁﬁpg?gg%\%%ge@%@ﬁeﬂf atty WO

112/ US181 ~ PCT/ EP(N 1 /1S11781"€56X¥%ci ds; hydrogenated pal moils; water;
salts or electrolytes, e.g., prolamne sul fate, disodi um hydrogen

phosphate, potassidm hydr ogen ium.chl or.i. de ad zinc salts;
col | oi dal sill} I!:a ﬁﬂgnem um FP&E'?’PEE&H%XV 'Bg%ywr ‘fﬂ}?‘?%h % ne;

cel | ul ose- based suR% t ances; is.ngethoxpdi um car boxyl net hyl cel | ul ose;

Pol Yoxibr opy! 2LZCBMCE%%F‘SL%“P?%A*%%WY 8FBRY =B her Al 199 he
carriers used in the pharmckttd cabonmtpmsiariaysloatiyl gﬁulngr%s?emrbbnventi on
conprise various classes andyigpfci es of add| tives Whl ch are nenbers

i ndependent |y selegedfromtgﬁ tin nt| IIy of those
recited in the fol Mowi ng parld %h&j )ﬁyﬁh‘g ‘ﬁﬁ Ra@ !?ﬁ@jn%’gents are
added to obtain a desired orcymtcaﬂe,tlamhmeﬁblmﬁmb conprise acidifying

agents,. e.g.) acetic acid, glacial acetic acid, nmalic acid, and propionic
aci d. Eironger aci ds such as hydgochlqric acid, n|tr|c aC|d and sul furic

acid may be used but are | ess Al kal i Zi terinclude, e.g.,
edetol, potassium carbonate, potassiughydroxi de, sod borate, sodium
carbonate, and sodi um hydroxi de.//Al kal i zi ng agents ich contain active

am ne groups, such as 20 dietha®l anine and trol anine, may al so be used.
Aer osol propellants are required where the pharmaceutical conposition is to
be del jvered as an aerosol under S|gnlﬁieant pressure. Such propellants

i ncl ud® e. g.) acceptable fluorgchl ydrocarbons such as dichloro 25

di f1 uor omet hane, di chl or ot et raf'huor et ane, and trichl orononofl uoro

nmet hane; nitrogen; or a volatile hydroéﬁrbon such as but ane, propane,

| sobutane or mxtuges t her eqt o Adhating idm 348NgcdBEh b
antibacterial, antifungal and pr ot 0z agents are ed where the
phar maceut i cal conposition i%¥ 'PB F%ﬁlt? %wbpacﬁt@@sanewedﬁplaﬁ:@ Wi n which
are likely to have suffered g@lverse conditions or sustained abrasions or
cuts wh ch expose the skin to infection by bacteria, fungi or protozoa.
Anti m crobial agents include such conmpounds as benzyl al cohol,

chl or obut anoPartjichéangrefehgmceaiisayivani, to he opmpdsinde of the foramtdeatteto [Fdt assi um
sorbate, and sorbic acid. Antifungal agents WO 02/ 0a181 PCT/ EPO01/1S(170
-57 include such conpounds as benzoic acid, butyl paraben, ethyl paraben,

met hyl par aben, propyl paraben, .n-'svdfunybegzoage. Anti m crobi al
preservatives arg add tq t phar macelit i cal conposjqtions s of the present
i nvent3bn in order prvt g€t them agai nst the growth of potentially
har nf ul ni croorggnfsas, whi®h usual |y i nvade the aqueous phase, but in sone
-cases can also growin the oil phase of a conposition. Thus, preservatives
wi th both aqueous and lipid solubility are desirable. Suitable

antim crobial preservatives include, e.g., alkyl esters of p ~o

“hydr oxybenzoi ¢ acid, propionate salts, phenoxyethanol, nethyl paraben

sodi um propyl paraben sodi um sodi um dehydroacet ate, benzal koni um chl ori de,
benzetdoni um chl ori de, benzyl al cohol, hydantoin derivatives, quaternary
anmoni um conpounds and cationic polyners, imdazolidinyl urea, diazolidinyl
urea) and trisodi um ethyl enedi am ne tetracetate (EDTA). Preservatives, are
preferably enployed in amobunts rangi ng fromabout 0.01 %to about 2.0% by
wei ght of the total conposition. Antioxidants are added to protect all of
the ingredients of the pharmaceutical conposition from damage or
degradati on by oxidi zi ng agents




20 present in the conposition itself or the use environnent, e.g.,

anoxoner, ascorbyl palmtate, butylated hydroxyanisole, butylated

hydr oxyt WQ e 18y pophosphor ous aci d, pot assi um net abi sul PCTEPIpropyl octyl
and dodecyl gallate, sodiunlnetabisulfuﬁp, sul fur di oxi de, and tocopherols.
2s Buffering agents are used to maintdi*tf @ desired pH of a conposition once
established, fromthe effects of outside agents and shifting equilibria of
conponents of the composition. The buffering nay be sel ected from anong
those famliar to the artisan skiJled in the preparation of pharnmaceutical
conpositions, e. g., calcium a te, potassium 30 netaphosphate,

pot assi um phosphat e nonobasi c, ;?B tartaric acid. Chi® ating agents are used
-to help nmaintain the ionic strength of the pharmaceutical conposition and
bind to and effectively renove ?e%tructive conpounds and netal s, and

i nclude, e.g., edetate dipotassilum edetate 35 di sodium and edetlc aci d.
WO 02/ £S181- L\758 PCT'ERO1 17U Dermat ol ogically active agents are added
to the pharmceut G ons of the present invention where they are
to be applied to 1y, @and include, e.g., wound healing agents such as
pepti de derivabives, yeast, panthenol, hexylresorcinol, phenol,
tetracycline hydro s chloride, lamn and kinetin; retinoids for treating
skin cancer, e.g., retinol, trethpln isotretinoin, etretinate, acitretin,
and arotinoid: nild ant'-ucte §\$6r\{”iﬁ(|ng skin infections,

e.g.) ﬁfsor0|n\/9 , benzoyl per oxi de, Brythronycin- benzoyl
peroxi de) erythro , And cllndanyC|n antifungal agents for treating
tines corporis, bi pedls candidiasis and tines versicolor) e.qg.

gri seof ul vin, azoles such as m conazol e, econazole, itraconazol e,

fl uconazol e, and ketocong ngd & } es such as naftifine and
terfinafine; antiviral @ ' treati cut aneousgher pes si npl ex, herpes
zoster, and chieRenpox end | ovir, owir, and val acycl ovir;
anti hi st am nes for gat i Jruritis, atopic d contact dermatitis, e.g.

di phenhydram ne, °t erfenadi ne, asternizole, |oratadine, cetirizi, ne,
acrivastine, and tenel astine; topical anesthetics for relieving pain,
irritation and itching, e.g henzoczi ?idecaipe, dibucaine, and

pr anoxi ne hydrochuprlde tgpi caf ang $i cs for qellgylng pai n and

i nfl anmat i on, &~g., e Tyt S@ (e I ~~Canphor, nmenthol, and resorcinol; 20
topi cal antiseptics preventing infection, e.g., benzalkoniun1ch|oride
and poyvi done-i odi f&; and vitam ns and derivatives thereof such as
tocoph%ﬂ t ocopherol acetate, retinoic acid and retinol. Dispersing and
suspendlng agents are used as aids for the Pgep i on of 25 stable

formul ations and include, e.g., paliggenan, oov geghel6 and silicon di oxide.
Enol | i ents are agents, ‘ n- of | yandWwat er - sol ubl e, whi ch soften
and soot he the~skd S t hat has fecome dry because of 30
excessive | oss of uk Such ;agents are used with pharnmaceutica

conposi tions of the present invention which are intended for topical
applic&tions, and include, e.g., hydrocarbon oils and waxes, triglyceride
esters, acetylated nmono eri g€y Tretfyd and sthesn al kyl esters of Coo CZO
fatty aci ds, 0 o flat th §, Coo -C20 fatty allcohols, lanolin and 35
WO 02/ 0A81: 1 PCT/ 0 59 derivatives, polyhydric alcohol esters such
as pol yet hyl ene~g (200 ©00), polyoxyethylene sorbitan fatty acid
esters, wax esters, phospholipids, and sterols; emulsifying agents used for

preparing oil-in-water enulsions; gxcipients, e.g., |aurocapram and
pol yet ¥/1 ene gl ycol hy| yfier antcs, e.g., sorbitol
gl ycerin and hxgbur i chacnd, it nent bases) e.g., etrol atum

- pol yet hyl ene gl'yco anol i, and pol oxaner; penetration enhancers, e.g.,
di met hyl isosorbj, i L gl ycol nonoet hyl et her,

1- dodecyl azacycl ohept an- 2- one, and di net hyl sul foxi de (DVMSO); preservatives,
“e.g., benzal konium chl ori de, benzethonium chloride, alkyl esters of p

hydr oxybenzoi ¢ acid, hydantoin derivatives, cetyl pyridiniumchloride,
propyl g&ar aben, quaternary anmoni um conpounds such as potassi um benzoate,
and thi merosal; sequestering agents conprising cyclodextrins; solvents,
e.g., acetone, alcohol) anylene hydrate, butyl alcohol, corn oil,
cottonseed oil, ethyl acetate, glycerin, hexylene glycol, isopropyl

al cohol, isostearyl alcohol, nmethyl alcohol, nethylene chloride, mneral
oil, peanut oil, phosphoric acid, polyethylene glycol, polyoxypropylene 15
stearyl ether, propylene glycol, propylene glycol diacetate, sesane oil,
and purified water; stabilizers, e.g., calciumsaccharate and thynol;
surfactants e.g., Iapyrlun1chlor|de Iaureth 4, |e ac- dodecyl - c~ 20

T I 1 o . _a ~ I Y, I 1 I T ..__I" I e T



WO U2/f1s181-t PCT/ EPO1/taUrU -60 glycol, propylene glycol nonostearate,
and hydr oxypropyl cellulose. Enul sifying agents which contain active am ne
groups MO 81/698Be used and typically include anionic enuP€TEParE0HUCh as
fatty acid soaps, e.g., sodium potassjggland tri et hanol am ne soaps of Coo
-C20 fatty acids; alkali s netal, amontum or substituted ammonium (C- fl
-C30) al kyl sulfates, (Clo -C30)al kyl sulfonates, and (C-o-C50)al kyl ethoxy

et her sul fonates. Other suitable enulsifying agents include castor oil and

hydr ogenat ed castor oil; lecithin; and pol ygers of 2-propenoic acid
together with polyners of acrylic acid, bothXrag inked wwth allyl ethers
of sucrose and/or pentaerythritol, having varyin | Eosities and
identified by product names)carongr 91007934, “§34P, 940, 941, and 1342,
Cationi ¢ enul s¥ie? Thgagt ™ve ani ne groups °may al so be used, including
t hose based on ag ry ammeni um nor phol i ni um and pyri di ni um conpounds.

-Simlasly, anphoteric enulsifiers having active am ne groups, such as
cocobet ai nes, 15 lauryl dinmethylam ne oxi de and cocoyli m dazol i ne, nay be
used. Useful enul sifying st i f ey ~agens<s™~akd02 i ncl ude cetyl al cohol
and sodi um stearat &, agnd ewul sio juncts such as ol c acid, stearic
acid, and ste al . 2o Efcipients include) e.g., |aurocapram and
pol yet hyl ene gl ycolo net hyl &ther. Wiere the pharnaceutical conposition
of the present i nvéntion is to be applied topically, penetration enhancers
may beqgised, which include, e.g., dinmethyl isosorbide,

di et hyl - gl ycol Anonget Ryl et/her\ 1-dodecyl azacycl o 25 hept an-2-one, and
dinethyfsulfoxi%e DVBO) . \Sucly conpositions will alspittypically include

oi nt nent bases, e.g™ ‘petrd et hyl ene glycol, lanolin, and

pol oxamer, which i0s a bl ock cq ofOpol yoxyet hyl ene and
polyoxypropylene,;§hich my a e as urfactant or emnul sifying
agent. 30 Preservatives are used to protect pparnaceutical conpositions of

t he prﬁfent i nvention from degradative attack by anbi ent m croorganisns,
and include, e.g., benzal konium chlorigde, benzethqpium chloride, alkyl
esters of p-hydroxybenzoi¢ augi d, #ydant O efivatl ves, cetyl pyridinium
chloride, 35 nonobhi gglyceraln. phenol, phenoxyet hanol12 met hyl par agen

i m dazol i di nyl urea, Hi ull defilydr oacet at e, propyl par aben, quaternary
amoni um WO ( I2L,6S$8%~ PCT/ EPI 11/ 150711 -61 conpounds, especially

pol ynmers such as polixetoniumchloride, potassium benzoate, sodium

f or mal gehyde sul f oxyl ate, sodi usn propi ogate, and thinerosal. 5 Sequestering

agents are used to inproye st’ab?l ity yof ~th arpaceuti cal conpositions
of the present Ry, i nclude, e.®., the cyclbodextrins which are a
famly of natural lic @ligosaccharides capable of form ng inclusion

conpl exes with wVariety of materials, and are of varying ring sizes, those
having 6-, 7- and 8-glucose residues in a ring being 1o comonly referred

to as a-cycl odextrins QgﬁékLanmvﬁQg\XKEYQﬁodeXtri”5’ respectively.
Suitab%g cycl odextrins |in de, ®e.g., a-cyclodextrin1 ~3-cycl odextrin,
y-cycl Xt ri n,C876) in and cétionized cyclod%ftrins. Sol vent s whi ch
may be used in_pr t he pharnmaceutical conpositions ~ 5 of the present

i nvention include,>”e.qg., acetone, alcohol) anylene hydrate, butyl alcohol,
corn oil, cottonseed oil, ethyl acetate, glycerin, hexylene glycol,

i sopropyl alcohgl, i sost I ohql Ongbhyh cohol, nethyl ene chloride,
m neral oil, peanut oil,|[ ph spho cid, polyethyl epg gl ycol,
polyox%fropyleng { >-propyl ene col, propyl ene glycol 20

di acetdte, sesane and purégfied water. Stabilizers which are suitable
for use includef e.g., calciumsaccharate and thynol. Stiffening agents are
-typically used in formulations for topical applications 25 in order to
provi de desired viscosity and handling charqpteristics and include, e.g.,
cetyl esters wax, nyristyl alcohol, paraffi synthetic paraffin,
“emul si fyi ng wax, microcryst i X Whi wr~andl el | ow wax. Sugars are
often used to J nmpart i red characteristics to the so

phar me¥eut i cal conpo e present invention and in order to

i nprove the res Q-4 , afd include, e.g., nonosacchari des,

di sacchari des and pol ysacchari des such as gl ucose, xylose, fructose, reose,
ri bose, pentose, arabinose, allose, tallose, altrose, mannose, gal actose,

| act ose, sucrose, erythrose, glyceral dehyde, or any 35 conbination thereof.




WO 112/ 0a 181-4 PCT/EPI11/150711 -62 Surfactants are enpl oyed to provide
stability for nulti-conponent pharnaceutical conpositions of the present

i nvent i oWO 82i0faside exi sting properties of those conpositi 86S/EPAHTFOBESt OW
desirabl e new characteristics on said_ ositions. Surfactants are used as
wetting agents, antifoam5 agents, for reducing the surface tension of
water, and as enulsifiers, dispersing agents and penetrants, and i ncl ude,

e.g., lapyriumchloride; | aur et h 4, i.e.

a- dodecyl - w- hydr oxy- pol y( oxy- 1, 2- ethanedlyl) of pol yet hyl ene gl ycol

nonododecyl ether; laureth 9, i e e., a nlxture f pol y _et hyl ene gl ycol
éroups per nol ecul e;

nonododecyl ethers aver agi ng asout ode
-nmonoet hanol am_ne; qiongxynol e , ponetherne gl ycol

mono( p- nony! phenyi ) g i€ ndﬁbxy oI

a- (pnonylphenyly\gu-~ pxypent a- @eca(oxyethylene) nonoxynol 30, i.e. ,
-a- (pnosyl phenyl ) - éh-hydroxytrlaconta(oxyethylene) pol oxal ene, i.e.,

noni oni ¢ pol yner of the ponethyIenepolypropylenec% ycol type, MN = approx.
3000; pol oxaner, ONi N tHE @ STUSST i nt ment bases further

above; ponoxyngo 40. and:50 rst ea polg (oxMB1, 2- et hanedi yl),

a- hydr o- whydr oxy-; decahoaffe; polyoxyl 10 ol eyl ether, i.e.,

pol y(oxy-1, 2et hangetyly, a-[(Zf-9-octadecenyl - cu- hydr oxy-; polysorbate 20,
i.e., sorbitan, nonododecanoate, poly(oxy-1, 2-ethanediyl); polysorbate 40,
i.e., gorbitan, 20 nonohexadecanoate, pol y(oxy-1, 2-ethanediyl); polysorbate

60, i.e., sorbitan, nonodctadeca e, pol y(oxy- 1 2- ethanedlyl)
pol ysorbate 65, ioeg, hi tan oct adecanqate, polh oxy- 1, 2- et hanedi yl ) ;
pol ysorbate 80, i

mono- ¢ - monodécendat e,
pol y(oxy- 1, 2- et hape ); polySorbate 85, i.e., sorbitan,
tri-9- octadecenoate pol y(oxy-1, 2-ethanediyl); 25 sodiumlauryl sulfate;
sor bitan nonol aur at e; qonool eate; sorbitan nonopal mtate; sorbitan
nonost garate; sorbitan [sespui Ate; sorbitan triolegte; and sorbitan
tristearate. The® ﬁan ' Lang -of_Phe @&Esent i nvention may
NS

.-O

be so prepared usi alghtformard nmet hodol ogy which is wel

under st ood by the” artisan of ordinary skill. Wiere the pharnaceuti cal
conposi tions of the present invention are sinple aqueous and/or other
sol vent sol utions, the vaf gonponents of the overall conposition are

br ought together in any
consi dgy at i ons~of 3£ 5
solubiTity, but _suf
may all be di ss\ove

order, which will pm dictated largely by
bd\e/8ewﬁb@eﬁtsphaV|ng reduced wat er
3 ub|I|ty in the sane co-solvent with water,
WO U2/ US181.1 PCT/ EPOL/ 1507U -63 in said co- solvent,

after which the co- solvent solution will be added to the water portion of
the carrier whereupon the solutes therein mnl becone di ssolved in the
water. To aid in this d+sp sol uti sS~ amurfactant nmay be
enpl oyed. Were b . ACELH ° i |ons of the present invention
are tosfe in the fQ 3 Si , the conponents of the pharmaceutica
conposTtion wll%be brought together in accordance with the follow ng

general procedures. The continuous water phase is first heated to a
tenperature in the range of fron1about 60 to about 95C, preferably from

about 70 to about 85C, the e of ch tenperature to use being
dependent upon theg, physi cal anchhe properthes pfs the conponents which
make up the ofF\rh-viiggrwnjsfo OTee” theconrti ndous wat er phase has

reacheg its sel ected per at ur e, ot he conponents of the final conposition
to be 4dded at thﬂ% stage are adm xed with the water and di spersed therein
under high-speed agitation. Next, the tenperature of the water is restored
«to approximately its orig I after whi eh the conponents of the
conposition i choconpri sg tie st dded {2 the conposition

m xt ure under nbder aglﬂatl n and ™ xing es 20 for from about 5
"to about 60 m nutespreferabl® about 10 to m nut es, dependi ng on
t he conponents of the first two stages. Thet eaf ter/ t he conposition m xture
is passively or actively cooled to fromabout 20 to about 55C for addition
of any conponents in the remaining stages, after which water is added in
sufficient quantity to reach its original 25 predeterm ned concentration in
the overall composition. According to the present invention, the
pharmaceutical conpositions may be in the formof a sterile injectable
preparation, for exanple a sterile injectabl e aqueous or ol eagi nous
suspensi on. This suspension may be 30 fornmul ated according to techni ques
known in the art using suitable dispersing or wetting agents and suspendi ng
agents The sterlle |njectable preparatlon may also be a sterlle |njectable
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20 adm ni stration. These can be prepared by m xing the agent with a
suitable non-irritating excipient which is solid at roomtenperature but
liquid aWQ0S®Idt al tenperature and therefore will nelt PETAERRUISTtumto
rel ease the drug. Such materials includgcocoa butter, beeswax and

pol yet hyl ene glycols. 25 The pharmaceutical conpositions of the present
invention nmay al so be adm nistered topically, especially when the target of
treatment includes areas or organs readily accessible by topical
application, including di f e/gxg%pthe skin, or the | ower
intestinal tract. S cal™forrul afi ons are r%adily prepared for
each of these™ar ot O@n 30 Topi cal applicatio@ for the | ower
‘intestinal tract, be efdected in a rectal suppository formulation, as
descri bed above, or in a suitable enema fornulation. Topically active
transdermal patches may.al so _be qised. 350cFor_topical applications, the
“phar meceut i cal conposifti Bég?ﬁfﬁﬁ]afé\”

din a suitable ointnent

cont ai ni ng t hewé WO 02/ 0A81-1 PCT/ ER@Bl 1/ 15117U - 65

suspended or diss d in®neor nore carriers. Carriers for topical

adm nistration of the conpounds of this invention include, but are not

limted to, mneral oil qulidoggLIngl&g}\wpite petrolatum propyl ene

gl ycol , pol yoxyet hyl enfe, Xy pr oyl €ne~cofrpound, emul sifying wax and

water. 5 Alternatielyswthe shar maceuti cal conpositildds can be fornul at ed

in a swtable loti or creeamn cont ai ning the active conmponents suspended or

di ssol ved in one”or nore pharmaceutical |y acceptable carriers. Suitable

carriers include, but are not Iinited(§o, m neral oil, sorbitan

nonost ear at e) pol ysor bat e;” tet yl et SSAxXN-Ccet earyl al cohol, 2-

octyl dodecanol, benzyl allgohgl akd water. PHarmaceuti?al conpositions

within the scopg o g pré&sent inyention include those wherein the

t herapeutical |l y<effegtPve anmoudt of an active ingredient conprising a

preferysed compound required for treating or ~ 5 preventing di seases,

di sorders, and conditions nediated by or a§§ociated wi th nodul ati on of PDE

|V activity as described herein, is provhf?é;]n a dosage formsuitable for
iC

system ¢ adm nistration. Such a pharnace compo%ion will contain
said active ingredient in suitable Iiquid rmfor delivery by: (1)
injection or infusion which is intraarterial, intra- or 20 transdernal,
subcut aneous, intramuscular, intraspinal,|l intrathecal, or intravenous,
wher ei gy sai d aetive ingregd : (a tained in solution as a sol ute;
(b) is containedlin the di_scontinu hase of an enul sion, or the

di sconti nuous phaseg ; nver sion which inverts upon injection or
i nfusion, said enu ms contai o ng suitable emul sifying agents; or (c) is
25 contained in % suspensi on as a suspended solid in colloidal or

m croparticul ate’'form said suspension containing suitable suspending
agents; (2) injection or infusion ipto suitable body tissues or cavities as
a depojg wherein said cefpysit| provi des st orage of said active
ingredrent and.tiwe(eaftex ved’, sustained-, andl B0 controlled-rel ease
of said active 30 iE:medient forl systemc distribution; (3) instillation,

i nhal ation or insufftation into suitable body tissues or cavities of said
phar maceuti cal cohposition in suitable solid form where said active
ingredient: (a) is contained in a soljd inplant conposition providing

del ayed-, sustai ned-, co ecreMedasé of said active ingredient;
(b) isB&ontaineg/b- SN conposition to B inhaled into the

| ungs;~or (c) is co ned inla pgrticulate conposition to be blown into
suitable body tis r cavities, where said WO 02111s181.1

- PCT/ EPOL/ 1S1170 -66 conposition optionally provides del ayed-, sustained-,
and/ or controlled rel ease of said active ingredient; or (4) ingestion of
sai d pharmaceutical conposttihon i it able~enl i d or liquid formfor
"peroral delivery gf said acti i di ent, where sal® active ingredient is
contained in as6l iy sage or (b) is contained in a |iquid dosage
form g%rticulan\gOfso t ke above-described pharnmaceutica
conmpositions incl@e {1 ) suppositories as a special type of inplant,
conpri sing bases which are solid at roomtenperature but nelt at body
tenperature, slowy releasing the active ingredient with which they are

i npregnated into the surrounding tissue of the body, where the active

i ngr edi ent becones absorbed and transported to effect systemc

adm nistration; (2) solid peroral dosage forns selected fromthe group
consisting of (a) del ayed-rel ease oral tablets, capsules, caplets,

| ozenges, 15 troches) and nultiparticul ates; (b) enteric-coated tablets and
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WO (12/11S181-4 -67 PCTI EPO1/ 1a070 intraneural, intraocular, i.e.,
opthal mc adm nistration, intraosteal) intrapelvic, intrapericardial,
i ntraspi MO 02/05081#ast ernal , i ntrasynovial, intratarsal, orPCHEPGNISeDal ;
i ncl udi ng conponents whi ch provide dellyedrelease control | ed- rel ease,
and/ or sustained-rel ease of said actlve‘% ingredient into said local site;
where said active ingredient is contained: (a) in solution as a solute; (b)
in the discontinuous phase of an enul sion, or the discontinuous phase of an
i nverse enul sion which inverts uponnLgLectlog or infusion, said enul sions
cont ai ni ng suitabl e enufsSriyi in a suspension as a
suspended sol kd P a croparti cul at e forl83 sai d suspension
.cont ai ni ng SUItab| spendi hg agents; or (2) injection or infusion as a
depot for del i véPing said active ingredient to said local site; wherein
sai d conposition provides storage of said active ingredient and thereafter
-del ayegl-, sustained-, or Profhy rel ease of said active ingredient
into sald | ocal_wsi 1~ in saﬂdlm ition ~[334 al so incl udes
conponent s whi ch nsUre that gaid active Jingredi ent has predom nantly | ocal
activity, with Tatdte system c carryover activity; or wherein said
phar maceuti cal conp05|t|on contains said active ingredient in suitable

solid formfor deliver ﬂhkﬁhfbﬁ by: (3) instillation, inhalation
L it i activgg ngredient is

or insufflatiando
contai ped: 20 (a) a SO|Id nplant conp sition which is installed in said
mositi on optlonally provi di ng del ayed-, sustai ned-,

| ocal site, saithtT
and/or control |l edrel ease of said active ingredient to said |ocal site; (b)
in a particulate conmposition which is inhaled into a |ocal site conprising
the lungs; or (c) in a pg cul 8 t¢-on whi chyggs blown into a | oca
site, where sajd &5 _gonpe LmL%pﬁgigfudes conponents which will ensure that
i i i has' prédom nantly local activity, with insignificant
Sys tem c carryower tivity, “and optionally provides del ayed-, sustained-
, andl controlled release of said active ingredient to said |local site.
For ophthalmc use, the pharmaceutical conpositions may be formulated as
m croni zed 30 suspensi on AT SOt Qi P feipted sty l e saline, or,
pref erably, OJ_)U'[I JUEP N |,\spH adjusted sterile saline, either
wi th our mntho eserVatve §uch as benzyl al koni um chl ori de.
Al ternatively, f95 S almc ¥ses? the pharnmaceutical conpositions may be
formul ated in an ointnent such as petrolatum 35 WO 02/ U5181-1 -68
PCT/ EPA% 1/ 15U711 The ph ceutjcal ocompagitions of the present invention
may al so be adninistergd b naaerosol or rnhal at} 2N t hrough the use of
a nebulizer, t a frhhater or a ered dosg nhal er. Such
conpositions ar ared according to techni ques well-known in the art of
pharmaceutical p fornmulation and may be prepared as solutions in saline,
enpl oyi ng benzyl al cohol or other suitable preservatlves absorption
pronoters to hance bi gavai i uor ocar bons, andl or ot her
conventd onal sol ubili zilng i ~0 Iready ment i oned,
the preferred cdmpe i ‘ ' i nven |on may De adm ni stered
system cally to 3 ient toocbe treated as a pharnmaceutical conposition in
sui tabl e I|qU|d,forn1by injection or infusion. There are a nunber of sites
and organ systens in the body of the patient which will allow the properly
formul at ed pharmaceutical conposition, onee ~ s injected or infused, to
perneate the entire body-and aI ofo.t e oKgan systen%‘ t he patient being
treate®) An injection is a isi dose of phar maCeuti cal conposition
forced, usual Ny~ 3 Fﬂng- 0 theotis i nvol ved. The npbst conmon
-types of injectignS afe |ntranuscular, i ntravenous, and subcut aneous. By
contrast, an infusion is the gradual introduction of the 20 pharnmaceuti cal
conposition into the tissue involved. The nost common type of infusion is
“intravenous. Ot her types of injection or infusion conprise intraarterial,
intra- or transdermal (including subcutaneous), or intraspinal especially
intratsecal . In these Iiquid pharmaceutical conpositions, the active
i ngredient may be contained in solution as the solute. This is the 25 npst
common and nost preferred type of such conposition, but requires an active
ingredient in a salt formthat has reasonably good aqueous solubility.
Water (or saline) is by far the nost preferred solvent for such
conpositions. Cccasionally supersaturated solutions nay be utilized, but
t hese present stability problens that make theminpractical for use on an
30 everyday basis. If it is not possible to obtain a form of sone preferred
conpound that has the reqU|S|te degree of aqueous solublllty, as my
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WO 112/1151H1.1 PCT/EPUL/1107U -69 is inmscible. The two liquids are

mai ntained in an enulsified state by the use of emulsifiers which are-

phar maceMWQ 8240N1§14accept abl e. Thus, if the active ingredi eRCTIEROHIS070

wat erinsoluble oil, it can be adnlnlste gd in) an enulsion of which it is

t he di sconti nuous phase. Al so where the™active 5 ingredient is

wat er -i nsol ubl e but can be dissolved in a solvent which is immscible with
wat er, an enul sion can be used. Wi le the active ingredi ent woul d nost
connnnly be used as the discontinuous or internal phase of what is referred
to as an oil-in- water enul & o be used as the discontinuous
or internal phase of an in ersw , ich is cbinonly referred to as
-a water-in- oihe SFOR >3 ve i%gredient is soluble in water
and coul d be adnlnls!giﬂ- as a silnpl e aqueous sol uti on. However, inverse
enmul sions invert j ection 8r infusion into an aqueous medi um such as
‘the blgod, and offer the advantage of providing a nore rapid and efficient
di spersion of the active ~5 ingredient,into that aqueous nedi umthan can be
obt ai ned usi ng an aqueousysohut i gf évé@?mnuIS|on§Hfre prepared by using
sui tabl e, phargaceutical L& agcep 2 enul sifying ag s well known in the
art. \Were the acti gr édi et has limted water solubility) it may al so
be adm ni stered-as.a.sgspendedOsolid in colloidal or mcroparticulate form
in a 20 suspension prepared using suitable, pharmaceutically acceptable
suspengd ng agents. The suspended solids containing the active ingredient
may al so be fornul ated as delayed- sugt ai gied-, and/or controlled-rel ease
conposi tions. 25 Wile sys 'strdthom will Hést frequently be
carried out by~Jjnfpe S of aliquid, there are many situations
in which it wll be P orl even necessary to deliver the active
ingredient as a soli &> Systenmi ¢ admi nistration of solids is carried out by
instillation, inhalation or |nsufflat|on of a pharmaceutical composition in
suitab{ sol i d form 3o nt ‘Y-theacthwve~dungredient. Instillation of
the active ingre QB installing a solid jqql ant conposition
into suitable bod ssﬂes or cavities. The inplant nmay conprise a matrix
of bi o-conpati bMe”and bio @rodi bl e materials in which particles of a solid
active ingredient are ° dispersed, or in which, possibly, globules or
isolated cells of a liquid 2 -gLedkg@t are entrapped. Desirably,
the matrix wll bg br oken do‘ npl etel y absor bpgs by the body. The
conposj tion of e ~na S WO 02/ 05181-4 PCT/ EPO1/ 15070 -7
prefer%%ly seIeQLed pr ovi de gconter ol | ed-, sustai ned-, and/or del ayed

rel ease of the acPive i ngredi ent over extended periods of tine, even as
much as several nonths. 5 The term"inplant"” nost often denotes a solid
pharnaceutical conposition contalnlng thg active ingredient, while the term
“depot' usually inplies qui g=phe 4+eal conppgg tion containing the
active |ngredLgD;o chid s ndepQ ed in any suitable body tissues or
cavities to forma & i which slowly mgrates to surroundi ng
ti ssue® and or gans event udl | y* becones system cal Iy distributed.

However, these distinctions are not always rigidly adhered to in the art,
and consequently, it is Rat ~{here is included within the
scope of the pregent i gui d i mpl ants and SEH%d depots, and even
m xed solid ant-T1]i each. Suppositories y be regarded as a
type of inplant i 15 th@y Conprlse bases which are solid at room
tenperature but nelt at a patient's body tenperature, slowmy releasing the
activedQd ngredient with which they areolnp egnated into the surrounding

ti ssue of the p tlent S he actﬁve |ngreﬂi nt becones absorbed
-and transportedda o _effeet, sy t- >0 admi ni stration. Egystemc

adm ni stration ca o b& acwonpllshed by inhalation or insufflation of a
powder, i.e., partteufate co 05|t|on containing the active ingredient. For
“exanpl e, the act|ive ingredlent in powder formmay be 2s inhaled into the

| ungs usi ng conventional devices for aerosolizing particulate fornul ati ons.
The ac3d ve ingredient as a particulate fornulation may al so be adm ni stered
by insufflation, i.e., blown or otherw se dispersed into suitable body

ti ssues or cavities by sinple dusting or using conventional devices for
aerosolizing particulate formulati ons. These so particul ate conpositions
may al so be fornmulated to provide del ayed-, sustained-, and/or controlled-
rel ease of the active ingredient in accordance with well understood
princi pl es and known materials. O her neans of system c adm nistration
which may utilize the active s5 ingredients of the present invention in

ei t her I|qU|d or SO|Id forn1|nclude transdermal, intranasal, and opthalmc
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VWO 02/ 05181-L PCT/ EP01/ 15070 -71 patches prepared in accordance with well
known drug delivery technol ogy may be prepared and applied to the skin of a
pati ent W® 2&5i81dat ed, whereafter the active- agent by reBE€HREPO15DT0S
formul ated solubility characteristics :grates across the epiderms and
info the dermal |ayers of s the patient skin where it is taken up as part
of the general circulation of the patient, ultimately providing systemc
distribution of the active ingredient over a desired, extended period of
time. Also included are inplants which are placed beneath the epiderm
| ayer of the skin, i. e. between the epldernts and the derms of the skin
of the patient being treatedy Sugf a | aittzwi || b ornmul ated in
-accordance Wt X ®_. NN and materials comonly used in this
delivery technol ogy 0 be prepared in such a way as to provide
control l ed-, sustgTed, and/of® del ayed-rel ease of the active ingredient
-info the systeniclcirculatlon of the patient. Such subepi der nal
(subcuticular) inplants provide the sane 15 facility of installation and
delivery efficiency as transder pat.chesg,~ut wi thout the limtation of

] Je or accidental r val as a conseqguence
of bei ng exposed- o taphaye f the patient's skin. 20 In the above
description of phar rutlcaloconp05|t|ons containing a preferred conmpound,
t he equi val ent exressSions: "adm nistration”, "adm nistration of’
"adm njstering”, %nd "adm ni stering a" have been used with respect to said
pharmaceutical compositions. As thus enploged hese expressions are
intended to nmean providing to a patient in en@v 25 treatnment a
phar maceut i cal_conposi tion of fheopresent invention 1 any of the routes of
adntnlstratro\ﬁherern destri b
preferred conpot
useful in treati

\\

wher ebn the active ingredient is a
Xnpladf oy, derivative, or netabolite thereof which is
di sease, disorder, or condition nediated by or
associﬁ%ed mnth|npdulat|on of PDE IV actrvrty in said patient. Accordingly,

30 the is included within the scope of the present invention any other
conpound whi c upon adm nj i o.apatient, is capable of directly or
indirectly provilding a frefeg ' pound. uch conppysnds are recogni zed as
prodrugs, and a®mums N d procedures are avail able for
preparing such p y forns of t he preferred conpounds. 35 WO (12/ 05181~
PCT/ EPO1/ 1S07U o e dosage “and dose rate of the conpounds effective for
treating or preventing,a disease) disorder, or condition mediated by or
associ4ted with nmodul ation of PDE IV activity, wi |l depend on a variety of
factors, such as the nature of the inhibit the size of the patient, the
goal of the treatnent, 5 e nat yge~pf° hol ogy|g be treated, the
speci fic phar naceytl cal cQnMpQq |t| sed, and the observati ons and
concl usi ons of 3t T ngN phygi ciyan. For exanpl e, where the dosage form
is oral, e.g., a 5 S or capsul efF suitable dosage |levels of the preferred
conpounds mnll bejbet ween about 0.1 p.g/kg and about 50.0 ngl kg of body

wei ght 2per day, preferably between about 5.0 wgl kg and about 5.0 ng/ kg of
body wei ght per day, nore preferahlydet ,n\about 10. 0 wg/ kg and about
1.0 ng/ kg of body wei ght pe nd threferabI bet ween about 20.0
~g/ kg and ~s ahowe i y wei ght per day ™o 4T the active

i ngredient. \Were t is topically adm nistered to the bronchia
and lungs, e.g., ®Yy ¥Wwans of Y powder inhal er or nebulizer, suitable dosage
| evel s of the conpounds will be between about 0.001 p,g/kg and about 10.0
ngl kg 20 of body wei ght per day, preferably bet ween about 0.5 pg/ kg and
about 0.5 ny/ kg of body sreferably between about 1.0
-pg/ kg and about 0 1 ny/ kg of |bod ght per| day, anfpgost preferably

bet ween about “2.8° Na ) .05 ng/ kg of body wei ght per day of the
active ingredient. i ng reureswntatlve body wei ghts of 10 kg and 100 kg
“in order to |IIG§D ate’t he range of daily oral dosages which m ght be used
as descri bed above, suitable dosage |evels of the preferred conmpounds will
be bet 9&#en about 1.0 -10.0 p.g and 500.0 - 5000.0 ng per day, preferably
bet ween about 30 50.D - 500.0 p.g and 50.0 - 500.0 ng per day, nore

pref erably between about 100.0 - 1000.0 pg and 10.0 - 100.0 ng per day, and
nost perferably between about 200.0 - 2000.0 p,g and about 5.0 - 50.0 ny
per day of the active ingredient conprising a preferred conpound. These
ranges of dosage anmounts represent total dosage anobunts of the active

i ngredi ent s5 per day for a given patient. The nunber of tinmes per day that
a dose is WO 112/ 0S181-4




PCT/ EPUL1/ 1S(17U adm ni stered will depend upon such pharnmacol ogi cal and

phar macoki netic factors as the half-life of the active ingredient, which
refl ect sSWQ&2/45a81¢ of ' catabolism and cl earance, as wel| BETERE/FHM nmal and
opti mal bl ood plasma or other body fluighlevels of said active ingredient
attained in the 5 patient which are required for therapeutic efficacy.

Numer ous ot her factors nust al so be considered in deciding upon the nunber
of doses per day and the anmount of active ingredient per dose that will be
adm ni stered. Not the feast inportant of suc h other factors is the

i ndi vi dual respsonse of the patient bein ted. Thus, for exanple, where
the active ingredient is used to treat oﬁ:: ent ast®ma, and is
-adm ni stered topically via aerosol |nhalatt0n into the lungs, fromone to
four doses consisting of acuations of a dispensing device, i.e., "puffs" of
an inhaler, will be adm nistered. each dgy, each dose containing from about

-15 50.® pg to about 10.0 ng.of activy edient. The invention al so
relates to a setfy (kit) cofsi sying parate packs of (a) an effective
amount of a conpound .of e farmu ndlor its 20 pharmaceutically usable
derivatives, solval gnd sYere rs) including m xtures thereof in al
ratios, and (b) an ctive andunt &f a further nedi canent active

i ngredient. 2s Tte set conprises suitable containers, such as boxes,

i ndi vi dual bottles, bags or anpoules. The set may, for exanple, conprise
separ afge anpoul es each contalnlng an effectlv? anount of a conpound of the
formula | and/or i xf Maceu ?y/”S@ﬁTe/derlvatlves sol vates and

St er eoi soners, ‘ B INX E thereof in all ratisds, so and an
effective anount o furt he dlcanent active |ngred|ent in dissolved or

| yophi | i sed for mo-The conpoufds "of the formula | and the physiol ogically
accept abl e salts land sol vates thereof can be enpl oyed preferably for
conbating di seases 3s which are caused by an excessively | ow cAMP

(cycl opdenosi ne nonopho3spha 4%%&@(\&an be influenced by an

i ncrease in the o O 02/ f L e Ly 1207 cisgP | evel . The

i ncreased cAMP | e causds |nh|b|t|on or prevention of inflammation and
causes muscle redaxdtion. In partlcular, the PDE IV inhibitors according to
the invention can be used in the treatnment of allergic diseases, asthng,
chronic bronchitis, atopic dermatitis, psonjasis and other s skln di seases,
i nfl ammatory di sorders, autoi mmune diseaﬁ::i;Euch asjsdf or exanpl e,

rheu idarthritis, nultlple scl erosi s,..Crohn' s di sease, diabetes
mellitus or ulcerative colitis, osteoporosis, transplant rejection

reacti ons, cachexia, tunour gromﬁh or tu r metastases, sepsis, nenory

di sorders, atherosclerosis and Al DS. =0 kp general , the substances
according to t i nventi op are pregetr alkty admini stered i n doses
correspondi ng tajthe _co --undNroI|e of between 1 and 500 ny, in
particul ar betweenys and 100 ngyper Gosage unit. The daily dose is
prefenﬂply bet weep'about 0.02 armd 10Fng/ kg of body weight. ~ 5 However, the
speci fTc dose fo each patient depends on a wide variety of factors, for
exanpl e on the e ficacy of the speC|f|c conpound enpl oyed, on the age, body

wei ght, general state of_ heal ,osex n the diet, on the tine and nethod
of adm ni strati on, on he ex i On ﬂa , nedlcanent conbi nati on and

severity of the/ ess to ~ttie therK%& applies. Oal 20
adm ni stration J ferre : anple I: fect of the conpounds of formula
| on T-ceII prol?feratlon Per i pher al bIood nononucl ear cells (PBMC) are

i sol at¥H fromthe bl ood of heal t hy donors by the Lynphoprep gradi ent

met hod. 200000 PBMCl wel | 25 are cultured in RPML1640 cul ture medi um

-contai ning 5% heat inactivated human serum {AB pool) for 5 days at 37C and
10% C02 in 96 well flat bottommcrotiter plates. The T cells within the
PBMC preparation are selectively stinulated with an nonocl onal anti body to
"CD3. Cultures are set up as triplicates including a control group receivVving
no treatnent. 30 The conpounds of formula | are dissolved in DVMSO at 10-2 M
and di%uted in culture nedium Control cultures are treated with DVSO

equi valent to the inhibitor concentration. 18 hrs before the end of the
assay, 3Hthymidine is added to the cultures. The incorporation of

radi oactivity into the cells is then nmeasured in a beta-counter. 35



WO 02/ CS1R1-t PCT/ EP111/15070 -75 The data of at |east three independent
experinents are cal cul ated as percent inhibition of the control (nmean SEM
wi t hout Whodesasrs. Fromthis data the |1 G50 value is deteparmed/iBasul ts: s
The conpounds of fornmula | afford a marked reduction of T-cel
proliferation. Exanple Il: Effect of the conpounds of forrmula | on cytokine
production in human peripheral bl ood nonocytic cells Peripheral blood
nononucl ear cells (PBMC) are isolated fromthe bl ood of healthy donors by
the Lynphoprep gradient method. 200000 PBMy/ well are cultured in RPML1640
cul ture nmedi um contai ning 5% heat inactiv W human serun1(AB pool ). at 37C
and 10% C02 in 96 well fl at bottonlnlcroiih pl atesl®1Cul tures are set up
as triplicates including a control 15 gr Sol uti ons of the conpounds of
formula | are prepared in DVMSO at 10-2 Mand diluted in culture nedium
Control cultures are treated with concenttati ons of DVSO equivalent to the
-inhi bigor concentrations. The culture supernatants of three |ndependent
experiments are~pool ed and cytoki n@ (ivity in the supernatant is neasured
o A test kits. The data are cal cul ated as
percent inhibition ¢ control w thout the conpound and the
| C~0 val ue or ECse~walde in casé® of Qtinmulation is determ ned thereof.
Result 2s The cqnpounds of formula 1 afford a marked reduction in the
rel ease of IL2, 1FNy, TNF-a and IL-12. The inmmunosuppressant cytokine
| L- 10, 4hownever, is stimul d%/)\T/ﬁifect of the conpounds of
formula 1 on experinent al di al” infarction ip,_rats The conpounds of
formula I, adm~ar ape neally with 1, 3, Znd 10 ng/ kg, 1 hour
before reversible sion ofc the left coronary artery in rats cause a
significant dose fependent reduction of infarct size. In correspondence
with this protection, a reduction of plasma TNF-a levels is s~ observed, as
neasured by ELI SA. WO 2/0 \T;H] d;117(1 -7fi Exanple IV:
Ef fect . ofi the conpound erlnentak nyocardi al infarction
in rabblts 5 191 é\kg dloprotectlve ef fectB3y PDE IV i nhibition
i n anaest heti sed ts subpectted to 30 m nutes of coronary artery
occl usion (side branch of the ranus circunflexus of the |eft coronary
artery) followed by 120 m nutes OfoLEpEjf si @n. Conpounds of formula |
applied prior to the cofonary usi on, uce infarct size as conpared
w th placebo fred e~p at rlsk are conpar&%1e bet ween verum and
pl acebg, groups.~. rdlopr®teet|ve ef fect cannot be attributed to
favorabl e henodynam c effects, since heart rate and mean aortic pressure

remai n constant throughaout t exper| talo rotocol. Above and bel ow, al!
tenperatures are given in C t hé f@ ng exanpl gs, "conventiona
wor k- up" nmeans~t Ner' ded if necessary, theﬁgiiis adjusted, if

necessary, % 18, depending on the constitution of the end
product, the mxture is extracted with ethyl acetate or dichl oronethane,

the phases are separated, the organi ¢ phase s dried over sodiumsulfate
and evﬁborated, and t he pfoduct urt-fi by chron% tography on silica

gel and/or by.cr 5
~o 0
o}
\/\N
o A @ 67
N I \%

35



30 Exanple 1 Step A 00~ + ~ O1 2 3 Asolution of 2.10 | of

i odoethane in 6.0 | of diethyl ether was added dropw se to a m xture of
4.00 kg WOPBGweHi | in and 10.50 kg of potassi um car bonat ePCIVEB@L/B070 of
acetonitrile. The m xture was stirred oyerni ght and subjected to
conventional work-up, giving 3. 35 02/ 0S181-4 -77 PCT/EPI) 1/ 15070
Step B. NOO/ Na-N.~~O/ N+ ~N5\0O\ ~H\O\ """O3 456 10 1.10
kg of sodium cyanide are introduced into a solution of 3.00 kg of 3, 3.15 |
of norpholine and 3.42 kg of tol uene- 4-sul fonic acid in 18 | of THF. The

m xture was St\l\TI’ed ovrlgh ‘snﬁ\ ct d to conventional work-up, giving
6. Step C. 15 NoN Q_OM ~Oh /fb\~01680200678A
-solution of 0.06 @ of“so |um|n 1 30 I oBﬂTmthanoI was added to 3.840 kg
of 6. A m xtureod 385 | °of methyl acrylate in 13.0 | of tetrahydrofuran
was subsequent!y added dropvm se, and the m xture was stirred over25 night.
-Convengi onal work-up gave 8. Step DD NO30 UWwW\N\O\ ~~ O 8 35 ~ NH3+OH
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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



HNON OO10 WO 112/US 181 ~ PCT/EPO 1 / 151170 -78 4.80 kg of 8 are
dissolved in 14.0 | of ethanol, and 850.0 m of hydrazi ni um hydroxi de are
added. TN n3/6u8iHe was stirred overni ght and subjected toPComPeritioanal

wor k-up, giving 10. 5 Step E O10 \OQOwW~HLIAIKA ~/ ~\N 10 11 2 | of

THF are allowed to reaction into a susp%néion of 40.00 g of lithium15
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 | of THF are added

For 15 hour shafetidp (1aRaaBaleR 16 SiarBrd ledes, b 2 BolpEbWifuh st irring.
ang cool i ng.M‘eAﬁmﬁe{ri'xdael‘rryr@aolsy:héB Chesniedhatiroads obOsganic ChendstrgDo gd20 of

_ ' . | t

o rap dry. REpr TR Ve, St R brodiS lndor EREUGSoRUUBHET ) L
the filtratevhigh argjremreand §U't§@g>‘3leé¢nﬁh§r$@|d vearationg, Ugewanglga be imade

11011036) . 2n&Hecdf Varidhts WhidH arefnowrBer’ sé bRl atd nb€nintibhed e i (10 35 ~~
\ 013" WO 112/ 05181 ~ PCT/ EPO1 /1" 2070 - 79 165.00 g of 1T and 80.71

of pyridi ne ¥F8i%¥8lved i n di chl oronet hane. 156.90 g of 12, dissolved in
100 M of dichl oronethane, are added dropwi se at 10 - 15C, and the batch

was stirred gyaLl Wikidb ebfbried S B SR € Wbt iR RSRybRy "

having 1-6 carbon atoms (preferably methylsulfonyloxy) or arylsulfonyloxy

10 having 6-10 carbon atoms (preferably phenyl- or p-tolylsulfonyloxy, further-
more also 2-naphthalenesulfonyloxy). Furthermore, the reactive esterified
OH group L can also be obtained in situ, for example by reaction with
polymeric or monomeric triphenylphosphine or other phosphines and di-
tert-butyl azodicarboxylate or analogous azodicarboxylates.

15
If desired, the starting materials can also be formed in situ by not isolating
them from the reaction mixture, but instead immediately 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 Il with compounds of the formula Hll.

Some of the starting materials of the formulae Il and Il 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 |l with the com-

pounds of the formula Il 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-



5 Step G OIl NaOHo\ ~~1 ol 10\O~ 0O _13 OH~I O15\0 14 195.00 g
of 13 are introduced into 1.2 | of ethanol at 19C, and 1.2 | of a 2M sodi um
hydr oxi dW&G@/afi$1dn are added. The mi xture was stirred ovePCRPEPHMI/FAT0 at RT.
Conventional work-up gave 14 as a crystg|{line solid. St, ea H o~ +
Ho~0~0~0~ ~O/ N-N\ 25 \0O\ | 014 0 30~p / NN 15 \0O\ O 16 35 106.00 ny
of 14, 0.055 m of triethylene glycol nononethyl ether and 250.00 ng of

tri phenyl phosphi ne (polynmeric) are introduced into CH2Cl 2, WO 112/ 0al81

PCT/ ER(11/ 1;‘@'Z)g¥r éﬂeﬁqgt[ &@drgﬁrgﬁﬁ?ﬁﬁ of Hﬁfxtangublg/‘t:olaétﬂgfsc %fulaﬂ)@él ate are

i ntroduced dvernight at RT and
subj ected t oetbwwérqu@hmonmmﬂwbor gionpathyl sthes oFeiere glycotsinmhyl

. 7. f 14,
mﬁg é?hai' odrl jet &Wétones Quch A% %\béﬁ’oﬁb opbutdno‘ﬁelérﬁl@eé 31.5371 %so ol 21 o

{
di met hyl f or rRGRBEI é"@@%’ﬁf@&e'ﬁm %W'F’Ppegﬂﬁalsi'%'cg{( E‘iﬂiﬁdtﬂesmﬂ@ was
-add;ad 80 Q@?ha?tur\n?|eas\Q@mf@ @utata?oum?ttm ls@ltfoXiGé (DMgenadireff with
n. stal lisation of the residue et hano
fsglcl IO\(I)VI ng cg(fﬂfg el SarSHCIBﬁPeﬂ'“%@e Sy ﬁng]eﬂé‘?'}?geP c%‘r’&b@ﬁ&ﬁﬂ’lng

precursors: acetate, or mixtures of the said solvents.

Compounds of the formula | can furthermore be obtained by reacting

10 compounds of the formula IV with compounds of the formula V. The
starting compounds of the formulae IV and V are generally known. If they
are not known, they can be prepared by methods known per se.

In the compounds of the formula Il the radical -CO-L is a pre-activated
15 carboxylic acid, preferably a carboxylic acid halide.

The reaction 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 .

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 stereocisomers
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.,



20 Examl~les 3 -110: 25 R- O~ 3 R,NNa OR R2 QR3

(3) OCz HSOCH3- CH2CH~OH30 ( 4) OCZHSOCH3- CH2CH20CHz CH2- OH (m p.

139C) ( 5) QEZHIBTHI- CHZ CHZOCH2 CHZOCWE CH2 - OH( 6) OCZHSOCH3- mmewmmxom OCZHSCC
H3- CH2 CHZOCHZCH2 - OCH3( 8) OCZHSOCH3- CHz CH20CHz CH20CH2 CH2- OCH335

( g) OC2H50CH3- CH2 CH~- NHZ( 10) OCZHSOCH3- C48CHz OCH2 CH2- NHZ WD 02/ (1 S181~
PCT/ EPUL/ 1S(17(1 -81 (11) OC2H5 OCH3 - CH2CH20CHz CH20CH2CHz- NH2 5 10 15 20
25 30 35 (12) OC2H5 OCH3 - CHZCH2- Cl (13) OC2H5 OCH3 - CHZCH20CH2CH2- Cl

14) OC2H5 OCH3 - CH2CNz CH20 CH2- CI ] .. K3C 5 OCH3
(CH)ZCHZ N( @%wagmrﬁd iy se@CSE'Z m%&@é@é@%ﬁb@%@ﬁ (17)
OCZHS OCH3 -dififerehit oo thd? m@sdﬂ(s@&émmtme:@ﬁzwﬁdml&ae@ﬁic COCH (19)

oo G @@%ﬁ@%&@p@@ﬁ?%&ﬁé%ﬁe%% feots |

OCH3 - CHz CHRILGHE@IoeISZ thatedsinaiudeaiayitioaths scops of spidaempaed thel 6CH3 (25)

“ceabatn @@%%%%@%@@ﬁw%&m&w B o) -ocrs

(28} OC2H5 dipgteraympers nawapMepo bCH3 (29) OCZHS OCH3
- CHz CH20CH2 CH-OCH2CH2-  OCO( CHZ) ~0CH3 (30) OCZHS OCH3 - CH2CH2 - ~ H (31)

ONH (33) i e usiafions (hRic2se o) S G P TeNSo 700k O -
--N N~ CZHS c@rb&‘i)at@mrhﬁ dohiSourid-bfbiRaGEACHEMiriri2the' - XR) 8ddHG+)}(S)y-O O ( 36)
OCZHS o3 e%'_' n(t:Hmers thereof, there is included within the scope of said compound
all pharmaceutically acceptable salt forms, prodrugs and metabolites
thereof which are therapeutically active and useful in treating or preventing
the diseases and conditions described further herein. Where a compound
of formula | exists in the form of (-)}(R) and (+)(S) enantiomers, there is also
15 included within the scope of said compound the (+)(S) enantiomer alone,
or the (- )(R) enantiomer alone, in the case 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% (8S); 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
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(69) OCH3 O@@O_%ﬁz@ﬂﬁ‘ﬁhyfptrams ar @i‘lp@&@@@gp‘goholates

10
The term pharmaceutically usable derivatives is taken to mean, for
example, the salts of the compounds according to the invention and also
so-called prodrug compounds.
The term prodrug derivatives is taken to mean, for example, compounds of
15 the formula | which have been modified with, for example, alkyl or acyl
groups, sugars or oligopeptides and which are rapidly cleaved in the
organism to give the 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 stereocisomeric 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
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U 15 (103) QODMSOWEEHS theHerlad®H2CH- - ~N H (104) OCZWS OCZHs
CI-lZCI—!?OOCI-lzCJ-leCJ-QG-IZ- - NH u 20 (105) OCZHS OC~Hs - CHZCHz- -N N~ CzHs O
OCZHs (106) OC2H5 OCH2CH2- - ~N O (107) OOHS OCzHS
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(109) SCZHEQ» |Beddted f%ﬁ%%ﬁ&h@i V\%%a@e@éﬂ%n%lééd@%h@dmx.de
- Gz Gr20cH CH%assnuc'_gydromde sodium car%onate or potassium carbonate).

15 The invention relates to compounds of the formula | and physiologically
acceptable salts and solvates thereof as medicaments.

The invention also relates to the compounds of the formula | and physio-
logically acceptable salts and solvates thereof as phosphodiesterase I\
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 IV, which is associated with an intracellular increase in
cAMP (N. Sommer et al., Nature Medicine, 1, 244-248 (1995)).
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Preferably, the invention provides for the use of the compounds mentioned
above for preparing a medicament for treating myocardial diseases, where
said myocardial diseases show inflammatory and immunological
characteristics.

Most preferably, the invention provides for the use of the compounds of
formula | for preparing a medicament for treating coronary artery disease,
reversible or irreversible myocardial ischemia/reperfusion injury, acute or
chronic heart failure and restenosis, including instent-restenosis and stent-
in-stent-restenosis.

Moreover, the invention provides for the use of the compounds mentioned
above for preparing a medicament for treating ventricular remodeling after
infarction or congestive heart failure of different severity (according to
NYHA class | to IV).

The preparations for the treatment of the mentioned diseases can be used
as medicaments in human or veterinary medicine. Suitable excipients are
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
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
suspensions, emulsions or implants, and suitable for topical application are
ointments, creams or powders. The novel compounds may also be

POCHZCHz - NHz( 120) - CH2CHz- CI (121) - C
= Cl (123) - CHz CHz- N( CH3) z( 124) - CHZCH

86 5 10
CHZCH2
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) OC2H5OCH3 ( 1prepecaidsOaiNeertion @ozpisaiipig. The pepasains indicated may be
' sterilised and/or comprise assistants, such as lubricants, preservatives,
stabilisers and/or wetting agents, emulsifiers, salts for modifying the osmo-
5 tic pressure, buffer substances, colorants and flavours and/or one or more
further active ingredients, for example one or more vitamins.

The description which follows concerns the manner in which the

preferred compounds as defined above, together with other therapeutic
10 agents or non-therapeutic agents where these are desired, are combined

with what are for the most part conventional pharmaceutically acceptable

carriers to form dosage forms

suitable for the different routes of administration which are utilized for any

given patient, as well as appropriate to the disease, disorder, or condition
15 for which any given patient is being treated.

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
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comprising a preferred compound is often utilized in the form of a salt
thereof, especially where said salt form confers on said active ingredient
improved pharmacokinetic properties as compared to the free form of said
active ingredient or some other salt form of said active ingredient utilized
previously. The pharmaceutically acceptable salt form of said active
ingredient may also initially confer a desirable pharmacokinetic property on
said active ingredient which it did not previously possess, and may even
positively affect the pharmacodynamics of said active ingredient with
respect to its therapeutic activity in the body.

The pharmacokinetic properties of said active ingredient which may be
favorably affected include, e.g., the manner in which said active ingredient
is transported across cell membranes, which in turn may directly and
positively affect the absorption, distribution, biotransformation and
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
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
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

drugs, and metabolism by enzymes of the mucosa, the intestinal flora, or
the liver. Formulation of said active ingredient into different harmaceutically
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- 5 various organic and inorganic acids and bases. An active ingredient
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CH3( 210) OCH3gh@eEndte( Ramiguatitiase, bippurate, (ytedchiatide, bFidBolirabdiie OCH3 15
(214) OCH3 %{%lcgr%}té,) m%@la@'rﬁe&l@mme, nitrate, oleate, phosphonate, plvalate,
sodium phosphate, stearate, sulfate, sulfosalicylate, tartrate, thiomalate,
10 tosylate, and tromethamine.

Multiple salts forms are included within the scope of the present invention
where a preferred compound of the present invention contains more than
one group capable of forming such pharmaceutically acceptable salis.

15 Examples of typical multiple salt forms include, but are not limited to
bitartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium, and
trihydrochloride.

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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(241 ) (242)pelydisyl pyrmdidones sellyloges’ agen gybstances; e.g., sodium carboxy-

’ 5 methylcellulose; polyethylene glycol; polyacrylates; waxes; polyethylene-
polyoxypropylene-block polymers; and wool fat.

More particularly, the carriers used in the pharmaceutical compositions of
the present invention comprise various classes and species of additives

10 which are members independently selected from the groups consisting
essentially of those recited in the following paragraphs.

Acidifying and alkalizing agents are added to obtain a desired or

predetermined pH and comprise acidifying agents, e.g., acetic acid, glacial
15 acetic acid, malic acid, and propionic acid. Stronger acids such as

hydrochloric acid, nitric acid and sulfuric acid may be used but are

less preferred. Alkalizing agents include, e.g., edetol, potassium carbonate,

potassium hydroxide, sodium borate, sodium carbonate, and sodium

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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potentially harmful microorganisms, which usually invade the aqueous
phase, but in some cases can also grow in the oil phase of a composition.
Thus, preservatives with both aqueous and lipid solubility are desirable.
Suitable antimicrobial preservatives include, e.g., alkyl esters of p-

10 hydroxybenzoic acid, propionate salts, phenoxyethanol, methylparaben
sodium, propylparaben sodium, sodium dehydroacetate, benzalkonium
chloride, benzethonium chloride, benzyl alcohol, hydantoin derivatives,
quaternary ammonium compounds and cationic polymers, imidazolidinyl
urea, diazolidinyl urea, and trisodium ethylenediamine tetracetate (EDTA).

15 Preservatives, are preferably employed in amounts ranging from about
0.01 % to about 2.0% by weight of the total composition.

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.
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derivatives, yeast, panthenol, hexylresorcinol, phenol, tetracycline hydro-
5 chloride, lamin and kinetin; retinoids for treating skin cancer, e.g., retinol,
tretinoin, isotretinoin, etretinate, acitretin, and arotinoid; mild antibacterial
agents for treating skin infections, e.g., resorcinol, salicylic acid, benzoyl
peroxide, erythromycin-benzoyl peroxide, erythromycin, and clindamycin;
antifungal agents for treating tinea corporis, tinea pedis, candidiasis and
10 tinea versicolor, e.g., griseofulvin, azoles such as miconazole, econazole,
itraconazole, fluconazole, and ketoconazole, and allylamines such as
naftifine and terfinafine; antiviral agents for treating cutaneous herpes
simplex, herpes zoster, and chickenpox, e.g., acyclovir, famciclovir, and
valacyclovir; antihistamines for treating pruritis, atopic and contact
15 dermatitis, e.g., diphenhydramine, terfenadine, asternizole, loratadine,
cetirizi, ne, acrivastine, and temelastine; topical anesthetics for relieving
pain, irritation and itching, e.g., benzocaine, lidocaine, dibucaine, and
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 C4q -
Cop fatty acids, C1o - Cog fatty acids, C4q -Cyp fatty alcohols, lanolin and

35
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mineral oil, peanut oil, phosphoric acid, polyethylene glycol, polyoxy-
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 Cyg -Cy fatty alcohols and said fatty alcohols condensed with from 2 to
20 moles of ethylene oxide or propylene oxide, (Cgs -C12)alky! phenols
condensed with from 2 to 20 moles of ethylene oxide, mono- and di-C1q -

30 Cyo fatty acid esters of ethylene glycol, C4g -Cy 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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suitable emulsifying agents include castor oil and hydrogenated castor ail;
lecithin; and polymers of 2-propenoic acid together with polymers of acrylic
acid, both cross-linked with allyl ethers of sucrose and/or pentaerythritol,

10 having varying viscosities and identified by product names carbomer 910,
934, 934P, 940, 941, and 1342. Cationic emulsifiers having active amine
groups may also be used, including those based on quaternary
ammonium, morpholinium and pyridinium compounds. Similarly,
amphoteric emulsifiers having active amine groups, such as cocobetaines,

15 lauryl dimethylamine oxide and cocoylimidazoline, may be used. Useful
emulsifying and stiffening agents also include cetyl alcohol and sodium
stearate; and emulsion adjuncts such as oleic acid, stearic acid, and
stearyl alcohol.

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, imidazolidiny!
urea, sodium dehydroacetate, propylparaben, quaternary ammonium
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benzoate, sodium forma|dehyde sulfoxylate sodium propionate, and
thimerosal.

5 Sequestering agents are used to improve the stability of the pharma-
ceutical compositions of the present invention and include, e.g., the cyclo-
dextrins which are a family of natural cyclic oligosaccharides capable of
forming inclusion complexes with a variety of materials, and are of varying
ring sizes, those having 6-, 7- and 8-glucose residues in a ring being

10 commonly referred to as a-cyclodextrins, B-cyclodextrins, and y-cyclo-
dextrins, respectively. Suitable cyclodextrins include, e.g., a-cyclodextrin,
B-cyclodextrin, y-cyclodextrin, 8-cyclodextrin and cationized cyclodextrins.

Solvents which may be used in preparing the pharmaceutical compositions
15 of the present invention include, e.g., acetone, alcohol, amylene hydrate,
butyl alcohol, corn oil, cottonseed oil, ethyl acetate, glycerin, hexylene
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.
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dispersing agents and penetrants, and include, e.g., lapyrium chloride;
laureth 4, i.e., a-dodecyl-o-hydroxy-poly(oxy-1,2-ethanediyl) or poly-
ethylene glycol monododecyl! ether; laureth 9, i.e., a mixture of poly-
ethylene glycol monododecyl ethers averaging about 9 ethylene oxide
10 groups per molecule; monoethanolamine; nonoxynol 4, 9 and 10, i.e.,
polyethylene glycol mono(p-nonylphenyl) ether; nonoxynol 15, i. e., o-(p-
nonylphenyl)-o-hydroxypenta-deca(oxyethylene); nonoxynol 30, i.e. , o~(p-
nonylphenyl)-o-hydroxytriaconta(oxyethylene); poloxalene, i.e., nonionic
polymer of the polyethylenepolypropylene glycol type, MW = approx. 3000;
15 poloxamer, referred to in the discussion of ointment bases further above;
polyoxyl 8, 40 and 50 stearate, i.e., poly(oxy-1,2-ethanediyl), a-hydro-o-
hydroxy-; octadecanoate; polyoxyl 10 oley! ether, i.e., poly(oxy-1,2-
ethanediyl), a-[(Z)-9-octadecenyl-o-hydroxy-; polysorbate 20, i.e., sorbitan,
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
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dependent upon the physical and chemical properties of the components
which make up the oil-in-water emulsion. Once the continuous water phase
has reached its selected temperature, the components of the final

15 composition to be added at this stage are admixed with the water and
dispersed therein under high-speed agitation. Next, the temperature of the
water is restored to approximately its original level, after which the
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
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) CHZCH|%OCHZcgggﬁﬂ%(g]é'ﬁ'in'an“)'/'il)rally acceptable dosage form including, but not limited
to, capsules, tablets, aqueous suspensions or solutions. In the case of
tablets for oral use, carriers which are commonly used include lactose and
corn starch. Lubricating agents, such as magnesium stearate, are also
typically added. For oral administration in a capsule form, useful diluents

15 include lactose and dried corn starch. When aqueous suspensions are
required for oral use, the active ingredient is combined with emulsifying
and suspending agents. If desired, certain sweetening, flavoring or coloring
agents may also be added. Alternatively, the pharmaceutical compositions
of this invention 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
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carriers include, but are not limited to, mineral oil, sorbitan monostearate,
polysorbate, cetyl esters wax, cetearyl alcohol, 2- octyldodecanol, benzyl
10 alcohol and water.

Pharmaceutical compositions within the scope of the present invention
include those wherein the therapeutically effective amount of an active
ingredient con‘iprising a preferred compound required for treating or

15 preventing diseases, disorders, and conditions mediated by or associated
with modulation of PDE |V activity as described herein, is provided in a
dosage form suitable for systemic administration. Such a pharmaceutical
composition will contain said active ingredient in suitable liquid form 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 (¢) 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
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15 troches, and multiparticulates; (b) enteric-coated tablets and capsules
which prevent release and absorption in the stomach to facilitate delivery
distal to the stomach of the patient being treated; (c) sustained-release oral
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 |V 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 (c) in a suspension as a suspended solid in colloidal or microparticulate
10 form, said suspension containing suitable suspending agents; or (2)
injection or infusion as a depot for delivering said active ingredient to said
local site; wherein said composition provides storage of said active
ingredient and thereafter delayed-, sustained-, and/or controlled- release of
said active ingredient into said local site, and wherein said composition
15 also includes components which ensure that said active ingredient has
predominantly local activity, with little systemic carryover activity; or
wherein said pharmaceutical composition contains said active ingredient in
suitable solid form for delivering said inhibitor by: (3) instillation, inhalation
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
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There are a number of sites and organ systems in the body of the patient
which will allow the properly formulated pharmaceutical composition, once
15 injected or infused, to permeate the entire body and all of the organ system
of the patient being treated. An injection is a single dose of the pharma-
ceutical compaosition forced, usually by a syringe, into the tissue involved.
The most common types of injections are intramuscular, 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
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is immiscible with water, an emulsion can be used. While the active
ingredient would most commonly be used as the discontinuous or internal
phase of what is referred to as an oil-in- water emulsion, it could also be
used as the discontinuous or internal phase of an inverse emulsion, which

10 is commonly referred to as a water-in- oil emulsion. Here the active
ingredient is soluble in water and could be administered as a simple
aqueous solution. However, inverse emulsions invert upon injection or
infusion into an aqueous medium such as the blood, and offer the
advantage of providing a more rapid and efficient dispersion of the active

15 ingredient into that aqueous medium than can be obtained using an
aqueous solution. Inverse emulsions are prepared by using suitable,
pharmaceutically acceptable emulsifying agents well known in the art.
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
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preferably selected to provide controlled-, sustained-, and/or delayed
release of the active ingredient over extended periods of time, even as
much as several months.

5 The term "implant" most often denotes a solid pharmaceutical composition
containing the active ingredient, while the term "depot' usually implies a
liquid pharmaceutical composition containing the active ingredient, which is
deposited in any suitable body tissues or cavities to form a reservoir or
pool which slowly migrates to surrounding tissues and organs and

10 eventually becomes systemically distributed. However, these distinctions
are not always rigidly adhered to in the art, and consequently, it is
contemplated that there is included within the scope of the present
invention liquid implants and solid depots, and even mixed solid and liquid
forms for each. Suppositories may be regarded as a type of implant, since

15 they comprise bases which are solid at room temperature but melt at a
patient's body temperature, slowly releasing the active ingredient with
which they are
impregnated into the surrounding tissue of the patient's body, where the
active ingredient becomes absorbed and transportéd 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 insufflation, 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 principies 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

0113 \p\ ~ 010/ o~~ 114 0
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patches prepared in accordance with well known drug delivery technology
may be prepared and applied to the skin of a patient to be treated,
whereafter the active- agent by reason of its formulated solubility
characteristics migrates across the epidermis and info the dermal layers of

5 the patient's skin where it is taken up as part of the general circulation of
the patient, ultimately providing systemic distribution of the active
ingredient over a desired, extended period of time. Also included are
implants which are placed beneath the epidermal layer of the skin, i. e.
between the epidermis and the dermis of the skin of the patient being

10 treated. Such an implant will be formulated in accordance with well known
principles and materials commonly used in this delivery technology, and
may be prepared in such a way as to provide controlled-, sustained-,
and/or delayed-release of the active ingredient into the systemic circulation
of the patient. Such subepidermal (subcuticular) implants provide the same

15 facility of installation and delivery efficiency as transdermal patches, but
without the limitation of being subject to degradation, damage or accidental
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
recoghized as prodrugs, and a number of established procedures are
available for preparing such prodrug forms of the preferred compounds.

35
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The dosage and dose rate of the compounds effective for treating or
preventing,a disease, disorder, or condition mediated by or associated with
modulation 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 treatment,
the nature of the pathology to be treated, the specific pharmaceutical
composition used, and the observations and conclusions of the treating
physician.

For example, where the dosage form is oral, e.g., a tablet or capsule,
suitable dosage levels of the preferred compounds will be between about
0.1 pg/kg and about 50.0 mg/kg of body weight per day, preferably
between about 5.0 png/kg and about 5.0 mg/kg of body weight per day,
more preferably between about 10. 0 pg/kg and about 1.0 mg/kg of

body weight per day, and most preferably between about 20.0 pg/kg and
about 0. 5 mg/kg of body weight per day of the active ingredient.

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 pg/kg and about 10.0 mg/kg
of body weight per day, preferably between about 0.5 pg/kg and about 0.5
mg/kg of body weight per day, more preferably between about 1.0 pg/kg
and about 0.1 mg/kg of body weight per day, and most preferably between
about 2.0 pg/kg and about 0.05 mg/kg of body weight per day of the active
ingredient.

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
50.0 - 500.0 nug and 50.0 - 500.0 mg per day, more preferably between
about 100.0 - 1000.0 pg 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
per day for a given patient. The number of times per day that a dose is



Ol 10 ~/
141 20 \/ /

~N~ 139 O/ \Ne.N\ \ OO0 15 ~~~N140\ ~N-N\ O\ / O ~F
~N~-N\ FA\O\ ~O0OO-~0O\ ~N\ ~ ~NHz 142\ ~-N25\0o ~/ 0O

\
~0H 143 Wo /63N \ 30 \ \ ~ 0 ~0~~0H NN\ ~ 144 O F 35 PCH/ERD/15070
2

112/11s181.1 10 - 11
[ O-O~-CH \/O/ ~N-N\

10

15

20

25

30

35

0 o/\}N\O OF 0 o0~0~\ ~N~\ OF\O\
\ F/I 3 l \ N\ 15 ~ | ~N

/ ~
O\
administered will depend upon such pharmacological and pharmacokinetic
factors as the half-life of the active ingredient, which reflects its rate of
catabolism and clearance, as well as the minimal and optimal blood

plasma or other body fluid levels of said active ingredient attained in the
patient which are required for therapeutic efficacy.

Numerous other factors must also be considered in deciding upon the
number of doses per day and the amount of active ingredient per dose that
will be administered. Not the least important of such other factors is the
individual respsonse of the patient being treated. Thus, for example, where
the active ingredient is used to treat or prevent asthma, and is
administered topically via aerosol inhalation into the lungs, from one to four
doses consisting of acuations of a dispensing device, i.e., "puffs" of an
inhaler, will be administered. each day, each dose containing from about
50.0 ng
to about 10.0 mg of active ingredient.

The invention also relates to a set (kit) consisting of separate packs of

(@) an effective amount of a compound of the formula | 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.

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 sterecisomers,
including mixtures thereof in all ratios,

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

The compounds of the formula | and the physiologically acceptable salts
and solvates thereof can be employed preferably for combating diseases
which are caused by an excessively low cAMP (cycloadenosine
monophosphate) level and/or can be influenced by an increase in the
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cAMP level. The increased cAMP level causes inhibition or prevention of
inflammation and causes muscle relaxation. In particular, the PDE IV
inhibitors according to the invention can be used in the treatment of allergic
diseases, asthma, chronic bronchitis, atopic dermatitis, psoriasis and other
skin diseases, inflammatory disorders, autoimmune diseases, such as, for
example, rheumatoid arthritis, multiple sclerosis, Crohn’s disease, diabetes
mellitus or ulcerative colitis, osteoporosis, transplant rejection reactions,
cachexia, tumour growth or tumour metastases, sepsis, memory disorders,
atherosclerosis and AIDS.

In general, the substances according to the invention are preferably
administered in doses corresponding to the compound rolipram of between
1 and 500 mg, in particular between 5 and 100 mg per dosage unit. The
daily dose is preferably between about 0.02 and 10 mg/kg of body weight.
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 iliness to which the therapy applies. Oral
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
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.

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.

00
~ 151
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The data of at least three independent experiments are calculated as
percent inhibition of the control (mean + SEM) without inhibitor. From this
data the IC-50 value is determined.
Results:

5 The compounds of formula | afford a marked reduction of T-cell
proliferation.

Exampile lI: Effect of the compounds of formula | on cytokine
production in human peripheral blood monocytic cells

10 Peripheral blood mononuclear cells (PBMC) are isolated from the blood of
healthy donors by the Lymphoprep gradient 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 friplicates 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 ECso 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 [L-12. The immunosuppressant cytokine IL-10,
however, is stimulated.

Example lll: Effect of the compounds of formula | 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-« levels is
35 observed, as measured by ELISA.
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Example IV: Effect of the compounds of formula | on experimental
myocardial infarction in rabbits
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 separaied, 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:
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H ~_-©
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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
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1.10 kg of sodium cyanide are introduced into a solution of 3.00 kg of 3,
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.

10

Step C:
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20
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:

\\ o \I q _N o
30 ~ __NH;oH

oo
I
-
o

35



15 Lis Cl, Br, OHor a reactive esterified OH group, PCIT/EPOL/ 1507U and/ or

in that a basic conmpound of the formula | is converted into one of its
salts bywoesestedt with an acid. 20 $. Conmpounds of the f8€HMEPAI/INTR R2 \
~/ ~~11 NN~H 25 in which R~ and re as defined in Claim1l. 9.
Compounds of the fornmula IV 30\ ( X n which X, R and R2 are as

defined in daim1l. IV 35 WO (12/ (15181 PCT/EP(11/1i 070 -118 10. Use of
t he conpounds of the formula | according to one or nore of Clains 1 to 6

andl or physi gl,ogi caNy _ac table I [ | t t he
preparation @%g‘%ﬁgé'&%éﬁgﬁ’ﬁgdi’l.ﬁ&ﬁ%‘gﬂﬁaﬁé‘ogﬂ?@bﬁgm@%%‘%&i@@?‘di ng to
one or nore bydrokimienareladdede Thadhizturphwas stirogrd owdinighd @ndpsutieeiedddt s andl or
- sol vates the : i esterase |V inhibitors. 12. Use of the
conmpounds ofé he Op%ﬂﬁéﬁ{@@ﬁ@bgi_@; to one or nore of 1o Clainms 1 to 6
andl or physiol ogically acceptable salts andl or solvates thereof for the

" preparagtion Sfe?ﬁ.’mdi canent the treatnent and prophyl axis of di seases which
are caused by an excessively | ow cAMP | evel andlor can be influenced by an
increase in the cAWP level. 15 13. Use of the conmpounds of the fornula I
according to one or nore Clainms 1 to 6 andl or physiol ogi cal accept abl e
salts and/or | vates tRerésf” for the preparation of a nedicdanenf] for the
treatment and grophyl axills of
reduction in t 2o preduction of turmam, necr osi d>~factd FNF)N"14.
Phar magguti cal pre ation, charactertrsed by a content :
conpound of t Sryqut a | according to one or nore>gf ns 1 to 6 andl or
one of its physiologically acceptable salts and/or one of its 25 sol vates.
15. Process for the pt@paration of pharnmaceutical prepargtions,
characterised in that at |east one conpound of the formula | according to
one or nore of Clains 1 to 6 and/or one of its physiologically accept 30
abl e salts aRdbbTHmareodliowes toaleaatiers inte asuspghsionfeth08 gi efdithismdosage
form t gget he " i L qQul r L -k bW i pi ent or
assi stgﬁt. 1%'.”%%"%‘%%@@%;” m"ﬁglrflﬁﬁfj%h%%g%g%h%d?ﬁﬁg% gkggghﬁ}ﬁérr%re of

Cains 1 to ¥éhan thedexsiieinicibyghadisuhsidededd@o0g k18 in dhaf dHFsaevat es
thereof for geAB@ UGSk VMAhKtFTiRY 2ABSES-codftd BRO AP MHe Mihanewhss, atopic

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:
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di sorders, atherosclerosis and AIDS. 17. Use of conpounds of the fornula I
according to one or nore of Clains 1 to 6 and physiol ogically acceptable
salts andl or l.wat e hereof_for the.preparation of. a.nmedicanent for the

t reat ment an&éﬁ-r(’b;ﬁﬁf%iiaé‘d??’-%f FEP&PX”@P?&[Q&@S,SOA\&%%C?'gﬁlﬁr%ﬂ? Fonchi ti s,
at opi ¢ der ma156.98,g pE12, disscivechih @thet of kiohlaloseikase, arafddaiedat or y

- di sorders, j IS , r ; t 04 rthritis,
mit pre. sol Spuge 818 s PRt ImaE bt el s ioh 8t B 0 e
colitis, osteopyeniional warknpmavetls b) eysialineieadt i ons, cachexia, tunour
growt hsor tunour netastases, sepsis, nenory disorders, atherosclerosis and
Al DS. 18. U§§ OE _the conpounds of the formula | according to one or nore
of zo Cdains :6 andl or physiologically acceptable salts and/or sol vates
thereof for the preparatiprief a peEdiga for {yhe reat rent and

i 5 . e of the—eowpounds of the fornula
Chais 1%t 0 6 and/ or physiol ogically
acceptabl e salts an it e thereof for the preparation of a

medi caygnt for e-feeat nent arfl prophyl axi s of nyocardi al di seases which
have i nfl ammatory and/or inmunol ogi cal characteristics. 30 20. Use of the
conpounds of the fornmula I13&ccording to one or nore of ains 1 to 6 and/or
physi ol ogi cal | y acceptabl e-salts apglorosol vates thereof for the
preparation of a nedicanent f eat nent and prophyl axis of coronary
artery di sea eversi bls ayersi bl e nyocardi al i schem a/reperfusion
injury, acute or ch ffai |l ure 35 and restenosis, including

i nstenf:restenocsi s a tent-inestentrestenosis. WO 112/ OS181~

PCT/ EP{511/ 1507U €120 21. Use of the conpounds of the formula | according to
one or nore of Clains 1 togp and/or physiologically acceptable salts andl or
sol vates thereof for the preparation of a medicanment for the treatnent and
5 prophylaxis of ventricular renodeling after infarction or congestive
heart fail ur¢9®00dj bf €3 ard id@dated ¥nto222 | B ethaihol BE1S@MRMMI2 1&f 4 he

formula | acggrdi t,0 _pne .or re of i 1 to. 6 and/ ot siologically
accept gbi o s2Pt i Bee8n8 solEoREr askRro ] ne raRspe e it Bre

medi cafrent fwoight abRili Gpnaestidrat etork-wipf gavientd Bis encrystillinessalidor condi ti on
medi ated by the PDE |V isozyne in its role or regulating the activation and
degranul ati on of human eosiophils. 15 23. Use of the conpounds of the
formula | ac§.§ﬁjﬂhg to one or nore of Clainms 1 to 6 and/or physiologically
acceptabl e salts and/or s et€0f for the preparation of a

medi cament for the treat|ment ophw axi—ls/o\fod%se’g\es/ﬁm‘/ch—are—taused
by excessi ve “prod B ges and T-cells andl or can be influenced
by a r8uction _in acrophage and T-cell production. 24. Use of the
conpounds of t heoforyril a | acéor di ng to one or nore of Clainms 1 to 6 and/or
physi ol ogi cal | y acceptabl e Eal ts and/or solvates thereof for the
preparation of a nedi camen:ll—for the treatnent and prophyl axi s of
di seases which are caused by excessive proliferation of the T-cells andl or
can be influenced by an inhjibiti \t/he\Br/GJ\l/f@J\gxi\l on of the T-cells.
25. Use of conpounds of the|for | according to at Y east one of d ains
so 1 t¥e6 andigrOnhysi gi-blal ceptabl e salts and/or sol vates thereof
for conbating dise . : e of conmpounds of the fornmula | according to
~at | east one ofN§ 5 1 to 6Candl or physiologically acceptable salts

and/ or solvates thereof s5 for J)r eparing a nedicanent in treating or
preventing one or nenbers 16

| according te._c

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



WO U2/ US181~ PCT/ EPOL/ 15070 - 121 selected fromthe groups of diseases,

di sorders, and conditions consisting of: asthma of whatever type, etiology,
or pat hoyamexegsi4or asthma that is a nenber sel ected fronPCREPHYTOD
consisting of atopic asthma; 5 non-athic asthma; allergic asthma; atopic,
bronchi al, 1 gE-nedi ated ast hma; bronthral asthma; essential asthma; true
asthma; intrinsic asthma caused by pat hophysi ol ogi ¢ di sturbances; extrinsic
asthma caused by environnental factors; essential asthma of unknown or

i nappar ent cause; . hon- pi ¢ .asthma; . bronchitic asthma; -~o hysenat ous
asthim:  ex@naiida. o ST Hefiiy! BoHisRERHlale e dniacudest Sl Withat hrm
caused by bsiaeingl Tak mikturgalvas ptired ovarnight atviRT @ind sulbgedtedo coavem! | er gi ¢

- ast hna; in@%&”ent ast hma: eezy infant syndrone; chronic or acute

br onchocon ?6??%%9pﬁﬂwgﬂi "bronchitis; small ~5 airways obstruction; and
enphysema; obstructive or inflamuatory airways di seases of whatever type)

" etiokogy, E&aﬁgﬂgggenesis; or an obstructive or inflammtory airways

di sease th nber selected fromthe group consisting @i/gsthna;
pneunoconi osi s; chrpfAtc edSidphiddiceppeunoni a; chroni ¢ égmobstrQHtive

pul nonary di_ sea D) ; D that—fAehudesO . itis) pul nonary
enphysema or dy ea aséociated therewi t h; hat i& characterized by

i rreversibl e;Oprugressi ve airways obstructioff; adult respiratory distress
syndronme CARDS), an 4exacerbation of airways 25 hyper-ffactivity consequent
to other drug therapy; pneunoconiosis of whatever type,—etiology, or

pat hogenesi s; or pneunoconiosis that is a nenber selected fromthe group

consi sti ngqpf70a4 WF1A0%i09 rﬁroﬂoza-emofr@emﬁhkse@@iooi{; %ﬁgéﬁéssmhi% Eeggif&fag o ey

m ners' asthma;. asbestqQsis or steamfilters' as : cha

di sease; p?'l’r‘T‘Eé’Q- geﬁ&?émﬁﬁwlw\a@m ANeccqqurined ad HEed QYErnigh Rér s:

Si .ole(r]I 0si s ¢t205@dMayert Wes adbed & 'tmrrmituié,@mdpﬂébitpﬁbm msgér'{at .qwss or

gri nders' sease. ssinosi s ar .cotton-dust a o a c

pneuppconi ﬁ'i?r ?jﬁ}ﬁ’ﬂﬁtﬁ%ﬁgnb@y ‘ﬂsai'eP? %,reﬁay%%@?%nogg?ﬁ%égnesi s; or
s5 bidnchitis that is a menber selected from the group consi sting of acute
bronchitis; acute |aryngotracheal bronchitis; arachidic WO 02/ (1al81-t
PCT/ EP111/ 15070 -122 bronchitis; catarrhal bronchitis; croupus bronchitis;
dry br onchil be dollowingconneinastaiambtaingd anainaausly ysisadiee i ve bronchitis;

st aphyl ocoggpigspindihg pRéQFSsEal bronchitis; and vesicular bronchitis;
bronchi ectasis of whatever type, etiology, or pathogenesis; or 5

bronchi ectasis that is a nenber selected fromthe group consisting of

cyli Aliri c BxomphéeBtasi®; saccul ated bronchiectasis; fusiform

bronchi ectasis; capillary bronchiectasis; cystic bronchiectasis; dry
bronchi ectasis; and follicular bronchiectasis; seasonal allergic rhinitis;

or perennial allergic rhinitis; @ nusi ti s A Qfé%eg type, etiology, or
pat hogenesis; or sinujsitis that| is a nenbg ected ffom the group

consi sting of purul eRtNor_ns o entN Si nus acute or chronic
sinusitis; and ethnoid, nidxi | g 3~ sphenoi d sinusitis,

rheudtoid arthritis of ¢ or ~5 pathogenesis; or
rheumatoid arthritisgifat™~s" a menber sl ected fromthe group consi sting of
acute arthritis; acute gouty arthritis; chronic inflamatory arthritis;
degenerative arthritis; infectious arthritis; Lynme arthritis; proliferative
arthritis; psoriagic arghritis;, andgertebral arthritis; ggdtit) and fever
and pain assSociated with inilammation, 20 an eosi nophil-related disorder of
what ever t$he, BE 0§FHs or-Ghatogenesis; or afeosi nophil -rel ated disorder
that30s a @enbeocgel eotrd fiopguiloEHICAMP consisnuﬁglphgqgsinophilia;

ndrone; chronic

-gggrﬁggﬂy|kgfLL@E%%L?@?ngL%$§§+k%%ﬁﬁ%%%$§5532Fﬁ%phi|ia§ br onchopneunoni ¢

25 asper gi {6) osi ©C HaspecH: | | @raCHgr anul omas conO&@iHii ng eosi nophils; allergic
granulorna@pus 669%1tbéhgr_QﬁHéﬁgﬁﬁLéﬁﬁs_Syndr%ﬁ?& polyarteritis nodosa
u

(PAN); and system Cc necrotizi Ag vasGulitis; atopi¢ dermatitis; or allergic
dermatitis® or QFbtsr gPEHDY HOGELGHREH8H-uPCHsari a of what ever type,
eti oBogy, @) pabbggenesHs: @H,owficaria that i§qg nmenber selected fromthe
group consbgting of innune-neéiat%g urticaria; conplenent-nedi ated
urticaria; bt Qﬁﬁoggﬁﬁt mit er & Hedaced urt Nari a; physi cal agent -

i nduced urticaria; stressinduced urticaria; idiopathic urticaria; acute
urticaria;




s5 chronic urticaria; angioedema; cholinergic urticaria; cold urticaria in
WO U2/ 05181 PCT/ EPO1/ 1s070 -123 the autosonmal dom nant formor in the
acqui red W@p95188nt act urticaria; giant urticaria; and papdrdPouriofcari a;
conjunctivitis of whatever type, etiol o% , or pathogenesis; or
conjunctivitis that is a nmenber select€d fromthe group consisting of s
actinic conjunctivitis; acute catarrhal conjunctivitis; acute contagi ous
conjunctivitis; allergic conjunctivitis; atopic conjunctivitis; chronic

catarrhal conpjunctivjtis; r j jvitis; and vernal
conj uncti vi tl?LH u Y’- f!sso&‘ 3%3‘%@%‘?5@)@3&3@%{*@%}% or \;;at hogenesi s; or
u:c/ei H s that (13 ?Ocaﬁ‘g)erocsﬁl eemreazct.krfg-r omt _he. ar oyp.(m_onsi sti Ing pf i nfl anmati on
~of all or part,o u . an tis; irigis; cyclitis;
i ridocycliti Qe')gr aénét}ﬁi)r n':ai:i 5 usnéj@g}{?é%}%\éﬁléngr anul ofnat ous uveitis:
phacoant i geni(t)uvéiG:Hs; skt erCbCHAEAHOCkEt0i @i(hipi: $3°@And
“choriosetinitis: RO aYd. " cple sclerosis ofywhat gYs! od-¥pe) etiol ogy,
or pat hogenets(igg; or_“nul ticﬂse sclerosis that is a r#en%ze@yge? ecfed fromthe
group consi st1%g &Cpr i rﬁ&ﬁ'&a prfdfEe@fNEHaul ti pl e NEHee 0si s; and rel apsing

remtting nmulid)pl ©spel ergeH,sS; -AutALODMESLOBHIGHIMa@HY), di seases of what ever

type, etiolo 20 _or, pathogenesis; or an autoi nmune/ 1 nfl ammat ory di sease
that is a me%gér éjé:lzéi:t g%?"groﬁ&?ﬂhe group consi sti df aut oi nmune

henat ol ogi cal(1i s@ddBs s;0dMNOLGH,CEL@TIeA a; apl ast¢@olmnem a; pure red cell
anem ajq i dio hi rorgggpyt 0 1,C r ., System ¢ | upus erythenmat osus;
pol ychondr i t?f;bt) sgééquf)der ma; \/@-?%gfogﬁ’fggé?gﬁul ona o'gi s: dermatonyositis;
chroni ¢ acti V&) he¥Ht i ©CHyyasthreni a gravis; St eve@@CalHehnson syndrone;

i di opat hi c spsyye; RULOI IRe LA anpahery bowel dissages; ul cerative
colitis; Crohn's diSease; endocrin opthanopathy; Gave"s disease;

sar coi dosi s; @ vedlGats s O%hr onfl:Ch 2§é‘h@8t"#'vi t YCPPedoni tis; primary
biliary 3o cizayhogicsHs ] Wi | ecidcabet es or di abet@so@sl,kctius type 1;

anteri uveitis; nul ato r erior uveitls;, keratoconjunctivitis
si cca; %epi derége k&#&@bc&%{ ncfﬁpﬁi’%&ﬁ%&'ﬁ use i nt%ﬁt‘é@"@*i 3 pul nonary
fibrosis or i@®)er <id,Hi alodHing -CHBHERCTIS;CH.ACHIAhi @CP@HIRIay y fi br osi s;
cystic fibrosis; iat{c, arthri-tis; gl omerul on iis M th and without
nephrotic ss s@nd%? tegjcu eg &%‘Ful onephri ti s;%@p”ﬂﬁ% nephrotic
syndrone; m &%ual UhHng®Gephr@paHEYCHICHE] amat orQ@O@ReChiol i f erati ve skin
WO 02/ (1S181 P I i. 117 %é’élH ' .- R5EHIcRS). &1, at opi c
dermatjtis; é%br)lt ggcgg%r n%!wgﬁati s(m-zglH ergzlejg@g%ﬁg-l(?t der({C@IS)!m?:i’H& beni gn
famli4l penf® gu@Chenbityus e¥tienat osus; penphigus fighi aceus; and
penphi gus vul garis; prevention of allogeneic graft rgjefdtion follow ng
organ 5 transplantation; inflamatory bowel disease ) of whatever type,
etiol ogy, or (%ét h&YefesiOGHsor -GhkfH y bowel digeaseyghat is a menber
selected fromthe group consisting of ulerative coliXis/(UC); collagenous
colitis; colitis polyposa; transnural colitis; and Cr 's disease (CD);
septi c_shock (3% \M%thés/ero%pe;CféﬁﬁeQW,Hzg@Hﬁzhoggﬂesi NHOT septic shock
that i a nenber selected fromthe group consisting 9f yenal failure; acute
renal failure; cachexia; malarial cachexia; hypophysi cachgxya, uremc
cachexi a; cafddac QadheQCd: cadh€ki-a suprarenal i s_o¥\| Addj sgh' & Ui sease;
cancerous cachexia; and cachexia as a consequence of\i nfecthon by the human

i mrunodeficiency virus (HV); liver injury; pul nonary hypertg%nﬁi on; and
hypoxi a-i nduged p@ompamcH;  -CH,CHOCH,CH,- _N/_\N _< 2
30 " %o
(3) OCiHs OCH, -CHCHOCHCHOCHCH: /™ \ _{302”5
o

(36) OC;Hs OCH; -CH,CHy-
—N
35



20 hypertension; bone | oss diseases; primary osteoporosis; and secondary
osteoporosis; central nervous system di sorders of whatever type, etiology,
or pat hoyeme¥9dsldor a central nervous system di sorder thaPCr&EPal/m®iber 2s
sel ected fromthe group consisting of q§8ression; Par ki nson' s di sease;

| earni ng and nenory inpairnment; tardi ve’dyskinesia; drug. dependence;
arteriosclerotic denentia; and denentias that acconpany Huntington's
chorea, WIlson's disease, paralysis agitans, and thalam c atrophies; 30

infection, especially infection by vi r% es wherein ch viruses increase

t he producti é‘% of OfteHs a QGtlst hebh: &?')’2 “wherein s tuses are

sensitive to upregulation of TNF-a in their host seNth heir replication
-or other vital activities are adversely inpacted, i ng a virus which

is a nenber selected fromthe group 35 consisting oflg H V-1, H V-2, and

H V-3; cytor al 3d rus,o LW, -y T/EPR1/1S1)711 - 125
*influepza; agﬁovﬁﬁﬁg%s;o and F%F#%gééé/‘igﬁcgvééggzéaﬁl udivgFRs pes zoster and
Her pes sinpl ex; yeast and fungus infections whereif\sa east and fungi
are sensitive to upregulation by TNF-a or elicit TNHfa production in their
5 host, e.g., fungal neningitis; particularly when &dninistered in
conjunction whh ader dags ofHemei ce for the trgat ment of systemc yeast
and fungus i { ctions, includi but are not limted to, polymxins) e.g.)
Pol ynmycin B; i d 3es,o%'.'sg. ; lad 1 e, eco ol e, m conazole, and
ket ocopazol e4t)ri aXMHes,0@H,g. -CHICHODIALOM,OCHFEH, toanazol e; and
anphotericin e. Al erigin, B and |iposonal . Anphotericin B;

i schemi a-repZ?%)us?Joansi % a |flztgll—lf“r"r’rl,une di abet es;O(FéHe’ti nal aut oi nmunity;
chroni c | ynpldyt i@CHeul¥it:a; -CH0H@RLH0ns; | upd@Her yt hemat osus; ki dney

and ureter diggaseycr 0@t alciaed,obugasbeAidH . esdémal di sorders; and
prostate di seases. Use of conpounds of the fornula | according to at | east

one of O ai mé*% t ®Vban®@Gt phyECrogi cal |y accefitbl e salts and/ or
sol vat c,?% t heramf f%gHacormxsi ngc}qgioﬂgca@ezgr@_o 27. ;I'hmzcorrgi/ nat i (r)]n _ofla el
conpound as i ne n qnpe, or r a and/ or physiologically
accept abl e sg Vs zﬂﬁﬁ%r 3vat‘€@oﬁh§$@§ﬁ2{)g5méﬁw%th one or nore nenbers
sel ected fromag)he qotaup aamsi sCH0g,-0f the fol I owiclg: 25 (a) Leukotriene
bi osynt hesi Sé‘hd”)lhl R Or s.oRy ! | _%%%?@@%Y&S- LO inkibitors, and

g

5-1i poxygenase activatin rot ei ‘ant agoni $ts sel ected fromthe
group consi st¥dlg &ICHi | Qftan; -CGHREGHPEPHtht iGl; Abbott-79175;

Abbot t 585761;(5151- (D@D suhsd.it utig@l;t hi ophene- 2- al,\k(y;h%;él f onam des;

2,6-di erf. but yl phenol hydrazones; Zeneca ZD- 2138'b - 210661,

pyri di nyl sub$¥t utEdis2- onapiCREPEREHeomound Y739, 010; 2cyanoqui nol i ne
<1005 35 | D 112105 LA A PCTIEPOLI TSLLILT - 126 (oY Recept or ant agoni ots
X ; < CI/, E - ecept or ant agoni sts
for |eukotri r(nge/AS L%%éztg Lﬁ%a L%, and LTE4 sel ect%céf?%r om t he group

consi sting oftdfhheridEthi adGH:3- c@:Ctig®@idrind L- 651, IP2PHam di no conpound

CGS- 25019c; E zox59l arpdlg cc_)g@%rz'@c}qzr&_%ehgst; &asHgene S carboxi m dam de

conmpoufd Bl | 841 260; compoun
(57) OCHs; OCH; -CHs- COOC;H;5
(58) OCH; OCH; -CH,CH,OCH,- COOC,Hs;
(59) OCH; OCH; -CH,CH,OCH,CH,OCH,- COOQC,Hs5
(60) OCH; OCH; -CH,CHy- OCO(CH,)sCHg3
30 (61) OCH; OCH; -CH,CH,OCH,CH.~ OCO(CH,)sCHjs
(62) OCH; OCH; -CH,CH,OCH,CH,OCH,CH,- OCO(CH,)sCHs
(63) OCH; OCH; -CH;CH,- OCO(CHz)1,CH3
(64) OCHz; OCH; -CHyCH,OCH,CH,- OCO(CHa)1CH3
(65) OCH; OCH; -CHy,CH;OCH,CH,OCH,CH5- OCO(CH.)¢CH3
35 (66) OCH; OCHs; -CH,CH,- —N/_\NH

N/



zafirlukast, ablukast, nontel ukast, pranlukast, verlukast (M679),

RG 12525, Ro-245913, iralukast (CGP 45715A), and BAY x 7195; (c) PDE IV

i nhi bi t oM 0Z/eMI8B- Li poxygenase (5-LO inhibitors; and 5-1 POBEPYHETAZE
activating protein (FLAP) antagonists; 7? (e) Dual inhibitors of

5-1i poxygenase (5-LO and antagoni sts kﬁ pl atel et activating factor (PAF);
(f) Leukotriene antagonists (LTRAs) of LTB4, LTC4, LTD4, LTE4; 20 (Q)

Anti hi stam nic H- receptor antagonist cetirizine, |oratadine,

desl or at adi ne,_ f exof enadi ne, astem zol azel astine, rand chl or phenirani ne;
(h) GastroprgvéctFWEEHZCF@@epfgﬁfggﬁgﬁgﬁkéts; 25 N a~-n@gnd

az- adr enocept or agoni st vasoconstrictor synpathom nehic/agents admi ni stered
-orally or topically for decongestant use, selected fr t he group

consi sting of68r oRAthex QfHne “Cebry$aRkPRECiheny | ropggol ani ne, so
pseudoephedri ne, naphazoline, hydrochloride, oxymnetaxol yne hydrochl ori de,
“tetrahydrozol i ne hydrochl oride, xylometazoline hydro ri dgyc_gnd

et hyl nor epi né@hr i MCHy dBehl orfld&Hz(j) one or nore g~ ag 22alr enocept or
agonists as recited in (i) 35 above in conbination wth/one\or nore

i nhibitors of 5-1ipoygenase (5-LO) as recited in (a) above; WO (12/05181
PCT/ EPQ / 1~117#0 - BEH,( K)oagMt | chielcHreCgics,agent s iprat'r opi u Q&’lgm de;

ti otropi um brom de, oxitropium bron de; pirenzepiﬁ€N an ngenzepine; 5 (1)
~3~- to ~i 2-adrenoceptor agonists selected fromthe p céhshsting of

met apr gt erenql,, i ot ol , A i | but er gt=\sal 2= 11011
fornntg?ol, ggpneigﬁ%l,%#gﬂbuf%??%géeg$%#gggﬁ%#inerNbitoN%aigf, and
pirbuterol; (m Theophylline and am nophylline; (n) SodV/um onogl ycat e;
(o) Muscarinic receptor (M, M, and M3) antagonistg 95 (p) COX-1

i nhi bitors {K&Al DHCHsan® it r i-eH&kkde NSAI Ds; (q) - el ective inhibitor
rofecoxib; 20 (r) Insulin-like growh factor type—in(|I ) mnetics; (S)
Cicl esonide; (t) Inhaled glucocorticoids with reduceg s em c side effects
25 sel ected fromthe group consisting of predni sone0 predni sol one,

budesoni de. 19t f Bitne obp o ELOR Fonet asone. (hepmre

—N
0
(74) OCH; OCH; -CHCHOCH,CH,OCH,CHy 1
- -0
(o]
(75) OC,Hs OC;Hs -CH,CH,- OH
(76) OC;Hs OCHs -CH,CH;OCH;CH,- OH
(77)  OC;Hs OC,Hs -CHyCH,OCH,CH,OCH,CH,- OH
25 (78) OCsHs OC,Hs -CH,CHy- OCHs
(79) OCHs OC,Hs -CHaCH,OCH,CHa- OCHs
(80) OC;Hs OCoHs -CH,CH,OCH,CH,OCH;CHy- OCHs
(81) OC;Hs OC,Hs -CH:CHy- NH,
(82) OC,Hs OC;Hs -CHyCH;OCHCHy- NH,
30 (83) OC;Hs OCsHs -CH:CH,OCH,CH;OCH,CHa- NH,
(84) OCsHs OCgHs -CH,CHy- cl
(85) OCsHs OC;Hs -CH,CH,OCH,CH,- cl
(86) OC;Hs OC;Hs -CHyCH,OCH:CH,OCH:CHy Cl
(87) OC;Hs OCsHs -CH,CHy N(CHa)a
35 (88) OCs:Hs OC,Hs -CH,CH,OCH,CHo- N(CHa)

(89) OC,H; OCyHs; -CH,CH,OCH;CH,OCH,CH,- N(CHs),



so (u) Tryptase inhibitors; (v) Platelet activating factor {PAF)

ant agoni sts; (w Monocl onal antibodi es active agai nst endogenous

i nfl ammatv® 92/688BiNt i ti es; WO 112/0S 181-4 - 128 (x) | PCTAP61/15070

PCT/ EPOL/ 15070 (y) Anti-tunor necrosis &?ct or (TNFa) agents selected from
the group consisting of etanercept, inf?PTXimab, and D2E7; 5 (z) DMARDs

sel ected fromthe group consisting of |eflunomde; (aa) TCR peptides; 10
(bb} Interleukin converting enzyme (I CE) inhibitors; (cc)lMPDH inhibitors;
(dd) Adhesion_nol ecul e inhibitgrs including VLA-4_antagonists; 15 (ee)

Cat hepsi ns; ??Q)) Mk Bl i itisi tors; 20 (99) @6955&6 phosphat e
dehydr ogenaségiynhidg,Her C,Hhh)CKion,0€B~- and B2-reoegdt or ant agoni sts; (ii)

*Gold in the fgrm n t hi i i nat j wi th 25 hydrophilic
groups; (jj) (gr)nmg%%ﬁf)pradegszg?véBEgﬁngﬁﬁzégggd fr%@naphe group consi sting of
cycl ospori ne,(98zatQu-bpr iGHs an@Haet hot rexat e; 30 CRREARti - gout agents

"sel ectgd fromghe up SORsi sEy! col chi ci nesgngpkll). Xant hi ne oxi dase
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(183) OCH; OCH; -CH,CHa- OH
(184) OCH; OCH; -CH,CH;OCH,CH,- OH
(185) OCHs OCH; -CH,CH,OCH,CH;OCH,CH,- OH
(186) OCH; OCHs  -CH,CHa- OCH;

20 (187) OCH, OCH;  -CH,CH;OCH.CH,- OCH;
(188) OCH; OCH; -CH,CH;OCH;CH;OCH,CH,- OCH,
(189) OCH; OCH; -CH:CHy- NH;
(190) OCH; OCHs  -CH,CH,OCH:CH- NH;
(191) OCHs OCH; -CH,CH;OCH.CH,OCH,CH,- NH,

- (192) OCH; OCH; -CHCHa- cl
(198) OCH; OCH; -CH,CH;OCH.CH,- cl
(194) OCH; OCH; -CH,CH;OCH,CH,OCH,CHy- CI
(195) OCHs OCH;  -CHoCHq- N(CHa)
(196) OCH; OCH; -CHzCH;OCH,CH,- N(CHa)

50 (197) OCH; OCH; -CH,CH:OCH,CH,OCH,CHy- N(CHa):
(198) OCH; OCH; -CHy COOH
(199) OCH; OCH; -CH,CH;OCH,- COOH
(200) OCH; OCH; -CH,CH:OCH,CH,0CH;  COOH
(201) OCH; OCH; -CHy COOC,Hs

. (202) OCH; OCHs -CH,CH:OCH,- COOC;Hs
(203) OCH; OCHs; -CH,CH:OCH,CH,0CH,  COOC,Hs
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~— %
15 — OC,H
(214) OCHj, OCHj, -CH,CH,OCH,CH,- —N N ©e
_/ o
OC,H
(215) OCH; OCHz  -CH,;CH,OCH,CH,OCH,CH,- __N/ \ 2
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(216) OCH; OCH; -CHCH,-

\__/
—N l
(e}
(o]
(217) OCH; OCHs;  -CH,CH,OCH,CH-
25 —N
(o}
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(218) OCHz OCH3 -CHCH,OCH,CH,OCH,CH,-

%0 (219) OC,Hs OGCzHs -CH>CHy- OH
(220) OCyHs OCzHs; -CHyCH,OCH,CH,- OH
(221) OC,Hs OC,Hs -CH,CH,OCH,CH,OCH,CH,- OH
(222) OC,;Hs; OC,Hs -CHCH.- OCH;

35 (223) OC,Hs; OCyHs -CH,CH,OCH,CH»- OCHjs

(224) OC:Hs OCzHs -CH,CH,OCH,CH,OCH,CH,- OCH;
(225) OC,Hs OCzHs -CH,CH,- NH;
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(239) OCHs OCHs -CHCH,OCH,CHOCHz  GOOCaHs
15 (240) OC;Hs OCHs -CHCH,- OCO(CH,)sCHs
(241) OC,Hs OC;Hs -CH,CH;OCH,CHa- OCO(CH,)eCHs
(242) OC;Hs OCHs -CH:CH;OCH,CHzOCH,CHy-  OCO(CH,)6CHs
(243) OCsHs OC.Hs -CH:CHy- OCO(CH,)1sCHs
(244) OC,Hs OC,Hs -CH:CH,OCH;CHy- OCO(CH,)1CHs
20 (245) OCoHs OC,Hs -CHaCH,OCH,CH,OCH,CHy-  OCO(CHz)1oCHa
(246) OC,Hs OCsHs -CH:CHa- __N/_\ \H
_/
(247) OCzHs OC;Hs -CH,CH,OCH;CH;- N \n
N/
25 (248) OCiHs OCHs -CHCHOCHCHOCHCH: /" \,
/
(249) OCyHs OCHs -CH,CH- VRN OC:Hs
- NEVAR N
30 (250) OC;Hs OC,Hs -CH;CH,OCH,CH,- __N/_—\N OC,H
—" %
(251) OCzHs OCaHs -CHCHOCHCHOCHCH- /" "\ OCHs
NIV N

35
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Examples 255 — 362:
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0—Q_ R
o) R
20 R’ R? Q R
(255) OC:Hs OCHj, -CH,CH.- OH
(256) OC;Hs OCH3 -CH,CH>OCH,CH.»- OH (m.p.: 139°C)
(257) OC,Hs OCH; -CH,CH,OCH>CH,OCH,CH,- OH
(258) OC;Hs OCH; -CH,CHa- OCH;
25 (259) OGC:Hs OCH;, -CH,CH,OCH.CH,- OCH;4
(260) OCHs OCH34 -CH,CH,OCH,CH,OCH,CH,- OCH;
(261) OC,Hs OCH, -CH,CHo- NH,
(262) OCzH; OCH; ~-CH,CH,OCH,CH,- NH,
(263) OC:Hs OCHjs ~-CH,CH,OCH,CH,OCH,CH,- NH,
30 (264) OC;Hs OCH3; -CH2CH2— Cl
(265) OCgHs OCH;4 -CHCH,OCH,CH,- Cl
(266) OC;zH5 OCH3 -CH,CH,QOCH,CH,OCH,CH,- Cl (m.p.: 63°C)
(267) OC,Hs; OCH; -CH,CHa- N(CHa)z (m.p.: 95°C)
(268) OC,Hs OCH;  -CH,CH,OCH.CH,- N(CHs)»
35 (269) OCHs OCH;  -CH,CH,OCH,CH,OCH,CH,- N(CHs)z
(270) OCs;Hs OCH;  -CH, COOH
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(290) OC,Hs OCHs;  -CH2CH;OCH;CH,OCH,CHo-
—N
(@]
(291) OCH;  OCHs  -CH:CH.- OH

(292) OCHs;  OCH;  -CH,CH,OCH,CH,- OH
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CHe- | s8109%&&' () NH20 " 10 "10 "

810% "& ()- éés{?l@@ﬁ&'()ocﬁg[ VEH,CHOCMEIOBHEEH,) -, .+, MY ()-, .
10%&& () - U’( )/&;&é) OOCH -CH,CH,- Cl
3 2 2
(301) OCH;  OCHs  -CH,CH;OCH,CH,- cl
10 (302) OCHs;  OCH;  -CH;CH;OCH.CH,OCH,CHy- cl
(303) OCH;  OCHs  -CH:CHg N(CHs)
(304) OCH;  OCH;  -CH,CH,OCH,CH,- N(CHs)z
(305) OCH;  OCHs;  -CH,CH,OCH,CH,OCH,CH,- N(CHs)z
(306) OCH;  OGCH;  -CHa- COOH
15 (307) OCH;  OCH;  -CH;CH,OCH,- COOH
(308) OCHs;  OCH;  -CH,CH,OCH;CH.OCH,- COOH
(309) OCH;  OCH;  -CHy COOCHs
(310) OCH;  OCH;  -CH,CH,OCH- COOCHs
(311) OCH;  OCH;  -CH,CH,OCH,CH,OCH- COOC;Hs
20 (312) OCH;  OCHs  -CH.CHa OCO(CH,)eCHs
(313) OCH;  OCH;  -CH,CH,OCH:CH,- OCO(CH,)sCHs
(314) OCH;  OCH;  -CH;CH,OCH,CH,;OCH,CH;- OCO(CHa)sCHs
(315) OCH;  OCHs  -CH:CHy OCO(CHz)1oCHs
(316) OCH;  OCH;  -CHCH,OCH:CH,- OCO(CH,)1oCHs
25 (317) OCH; OCH; -CH,CH;0CH,CH,O0CH,CH,- OCO(CHz)10CHs
(318) OCH;  OCH;  -CH,CHy _N/_\NH
/
(319) OCH;  OCH;  -CH,CH;OCH,CH,- —N/_\NH
n_/
30 (320) OCH;  OCH;  -CHxCH;OCH;CH;OCH,CHy- N\
_/
(321) OCH;  OCH;  -CH,CHp- _N/—\ ’ OCHs
NEVARAN
35 (322) OCH;  OCH;  -CH,CH,OCH,CH,- S\ PG



109& ()- ,, 109 ()-OR t|[:vU4 , pYs$SL0%H& ()--, YsSLOWM& ()--, -
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- 10%" & ()-G UVW] bAA1OL" ,  *Of 1008d&’ ()- ,f10% ! & ()- f L098&()-
 Y@LOY&S&: ()- , s10%&& () - 10L" 10L"| [ AdlOL @Y 10078 (). Y dove ()
19%\&/\&' ()- XOY 10%& ()- Y 109818 (). I 10%& ()- ! #>E[: A4LOL" LY 10%
& ()- OY 109%%)) OG\“?»lOO/OCHs CH-CH,OCH,CH;
—N
0
10 (326) OCH;  OCHy  -CH,CH;OCH,CH,OCH,CHy- ]
-1
0O
(327) OC,Hs OCuHs  -CH,CHy- OH
(328) OCHs OCHs  -CH;CH,OCH,CHy- OH
15 (328) OC,Hs OCoHs  ~CHyCH;OCH;CH;OCH,CHy- OH
(330) OC,Hs OCsHs  -CHsCHa- OCH,
(331) OC,Hs OCsHs  -CH;CH;OCH,CH,- OCH,
(332) OCsHs OGsHs  -CHzCH0CH,CH,OCH;CHy- OCH,
(333) OC,Hs OCsHs  -CH:CHa- NH,
20 (334) OCHs OCHs  -CH,CH,OCH,CHy- NH,
(335) OCyHs OC;:Hs -CH,CH,0OCHL,CH>OCH,LCH,- NH,
(336) OCHs OCHs  -CHCHy cl
(337) OCHs OGC:Hs  -CHyCH;OCH,CHy- cl
(338) OCHs OCHs  -CHyCH,OCH,CH,OCH;CH,- cl
25 (339) OC,Hs OGCHs  -CHoCHy- N(CH),
(340) OC,Hs OCuHs  -CH;CH,OCH,CHy- N(CHa)
(3#1) OCHs OCoHs  -CH;CH,OCH,CH,OCH,CH,- N(CH)s
(342) OCHs OC,Hs  -CHy COOH
(343) OCHs OCHs  -CH;CH,OCH,- COOH
30 (344) OC,Hs OCoHs  -CHaCH;OCH,CH,OCH;- COOH
(345) OCHs OC.Hs  -CHy- COOC,Hs
(346) OC,Hs OCHs  -CH;CH,OCH,- COOC,Hs
(347) OCHs OCuHs  -CHCH;OGH,CH,OGH,- COOC,Hs
(348) OC,Hs OCuHs  -CHCHy OCO(CH2)eCHs
3 (349) OC;Hs OCsHs  -CH,CH,OCH,CH,- OCO(CH2)eCHs
(350) OCHs OCuHs  -CHyCH,OCH,CH,OCH,CHy OCO(CH,)eCHs
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hs10% (355) OCjHs OC,H5 -CH,CH,OCH,CHo- —N NH
/S
(356) OC,Hs OC,H; -CH,CH,OCH,CH.OCH,CH,- _N’ \NH
_/
10
(357) OC:Hs OC.H5 -CH,CH,- N/ \N OCHs
_/ 0
/\ OC,H,
(358) OC3Hs OC,Hsg -CH,CH,OCH,CH.- —N N g
— %
15 S\ OC,H
(359) OCHs OC,H; -CH,CH,OCH,CH-OCH,CHo- —N N
o]
(360) OC3Hs OC,H;5 -CH,CH>-
—N
20 0

0
(361) OCaHs OC2Hs -CH,CH,OCH,CH-

—N
O
o

(362) OC3H;s OC:Hs -CHCH,OCH,CH,OCH,CH,-
25 —N
0]
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9 1 10% " & ()(298i dmgég 0 ("&& ()- ,/SFERL0YE8E ) - | 0" 109R&&' () -
10% " & () - w0 V' 10%&r T&E' () m%%@ow&r F &N~ L
|sM 10% " & () - &10&I &10&I &10&1& "109%&! &&' ()" ."10% r"| & () -
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vt 109%&r * 88 T2+ 51: O W& () -f , f L0%&r " &&NM) ~sM 10%\ 1" & ()- &
lc|[:bUAL0 ,f, 109&r"&& ()- ,* "109%&! && ()=N_f &r" &&' () -
,d‘"lO?@r"&&'()-s , " 10%&r " && ()-s , f1310%&0J&F) - c- 0] obU410
sOM 10% " & ()-10! 10! 10! " 6Z"10% & () ,d6Z" 109&&&' ()- “F.Z"10% " & () -
F.Z"10% ! & ()3&yhl.E 10%&r " && () - , L30%&r " && ()- , f 10%&r " &&' () -
$sM 1090&' () - 3&7 10%%%" %'J $s9M 10%! & [:bU410 , S210%&r " &8 () -y
, F1 10%&r " && () 0 &10% i& ()-s 0&"10%T" s ,[ '10%&r " && () -
Y1 109%ur " W& () - SWvU410 "10% & ()- Es9M 10% /", &°() -
hs9M 10% " & ()-10nr"nl0Onr"nl0nr"n t 063" 10%r g ()- t63"10%n& () -
| [:vU4 ,y(&@%_"-&H{QHzthsztQ@Hé’Crﬁz)- L LZ'00% " & ()-- x,LZ"10% " & ()--

—

,@110% "i& ()- , "100& ()- } !"##n$o$| [ .4 8"10% " & ()- zE
 fYAZ109% & ()- 0 "10%wé& ()-& ' "10%_"né& () L20%_" w8 () - & #G' 10%0

& () - To$p$qS$$UKE~ dC410_" , X, s!10% " _& () " 10%_"d& ()-0
,"10%!" I n& ()~ 29M 109%& ()- WM 10%"& ()- 10_' '10 "~ O($)) MF*N+| [ : C410_"
F&M0% " & ()-2 (" 10%w& ()- ,V("109% & ()- ° m10% _"i& ()-
nTlO%Nt!W&() V' S110% & ()- NH+p, -|obU410
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{s9M 10% " & () 10y! 10y! 10y! 4 3 & ()- " "10%"& ()-7R9*: : b;
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R’ R Q R®
(399) OC,Hs OCH; -CH,CH,- OH
30 (400) OC;Hs OCH;  -CH,CH,OCH,CH,- OH
(401) OC,Hs OCH; -CH,CH,0CH,CH,OCH,CH,- OH
(402) OC;Hs OCHs  -CH,CH,- OCH;
(403) OC;Hs OCH; -CH,CH,OCH,CH,- OCH;
(404) OC,Hs OCH; -CH,CH,0CH,CH,OCH,CH,- OCHs
35 (405) OCH; OCH;  -CH.CH,- NH,

(406) OC,Hs OCH; -CH,CH,OCH,CH,- NH,
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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 |, 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.
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R* is A", cycloalkyl having from 3 to 7 carbon atoms, alkylene-
cycloalkyl having from 4 to 8 carbon atoms or alkenyl having
from 2 to 8 carbon atoms,

A? are each, independently of one another, alkyl having from 1
to 12 carbon atoms, which may be substituted by from 1 to 5
F and/or Ci atoms or OH-groups, where A' and A? together
may alternatively be cycloalkyl or cycloalkylene having from 3
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,
Hal is F, Cl, Brorl

and

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-, -SOo-,
-CH(Hal)-, -C(Hal),-, -CHA'-, -CA'A%-, -NH- or -NA'-,

and salts and solvates thereof.

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.

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
fluorine and/or chlorine atoms, or together are alternatively cycloatkyl
having from 3 to 7 carbon atoms.
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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‘l
R2 \ Il
N—N
15 H
in which
R’ and R? are as defined in Claim 1,
is reacted with a compound of the formula Il
20
L IIi
O—Q\
o X R’
25 in which
R? 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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5
in which X, R" and R? are as defined in Claim 1,
is reacted with a compound of the formula V
10 L-Q-R® Y%
in which
Q and R? 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
R1
It
R2 \
N—N
H
25
in which R" and R*are as defined in Claim 1.
9. Compounds of the formula IV
R v
30 x> _N
N OH
0 X

R2
in which X, R! and R? are as defined in Claim 1.
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10.

11.

12.

13.

14.

15.

16.

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.

Compounds of the formula | according to one or more of Claims 1 to
6 and/or physiologically acceptable salts and/or solvates thereof as
phosphodiesterase IV inhibitors.

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 the treatment and
prophylaxis of diseases which are caused by an excéssively low
cAMP level and/or can be influenced by an increase in the cAMP
level.

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
production of tumour necrosis factor (TNF).

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
solvates.

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-
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.

Compounds of the formula | according to one or more of Claims 1 to
6 and physiologically acceptable salts and/or solvates thereof for
combating allergic diseases, asthma, chronic bronchitis, atopic
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dermatitis, psoriasis and other skin diseases, inflammatory disorders,
autoimmune diseases, such as, for example, rheumatoid arthritis,
multiple sclerosis, Crohn’s disease, diabetes mellitus or ulcerative
colitis, osteoporosis, transplant rejection reactions, cachexia, tumour

5 growth or tumour metastases, sepsis, memory disorders,
atherosclerosis and AIDS.

17. Use of compounds of the formula | according to one or more of

Claims 1 to 6 and physiologically acceptable salts and/or solvates

10 thereof for the preparation of a medicament for the treatment and
prophylaxis of allergic diseases, asthma, chronic bronchitis, atopic
dermatitis, psoriasis and other skin diseases, inflammatory disorders,
autoimmune diseases, such as, for example, rheumatoid arthritis,
multiple sclerosis, Crohn’s disease, diabetes mellitus or ulcerative

15 colitis, osteoporosis, transplant rejection reactions, cachexia, tumour
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.
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21. 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
5 prophylaxis of ventricular remodeling after infarction or congestive
heart failure of different severity.

22. 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
10 thereof for the preparation of a medicament for treating a subject
suffering from a disease or condition mediated by the PDE IV
isozyme in its role or regulating the activation and degranulation of
human eosiophils.

15 23. 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 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
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S6! 109&' ()- @/S6! 109Psiructive @ 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
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bronchiectasis of whatever type, etiology, or pathogenesis; or
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 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 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;

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
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;

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;
chronic urticaria; angioedema; cholinergic urticaria; cold urticaria in
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conjunctivitis of whatever type, etiology, or pathogenesis; or
conjunctivitis that is a member selected from the group consisting of
actinic conjunctivitis; acute catarrhal conjunctivitis; acute contagious
conjunctivitis; allergic conjunctivitis; atopic conjunctivitis; chronic
catarrhal conjunctivitis; purulent conjunctivitis; and vernal
conjunctivitis;

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; hongranulornatous uveitis; phacoantigenic
uveitis; posterior uveitis; choroiditis; and chorioretinitis;

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;

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; scleroderma; Wegner's
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
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
syndrome; acute glomerulonephritis; idiopathic nephrotic syndrome;
minimal change nephropathy; inflammatory/ hyperproliferative skin
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‘ 5 transplantation;
inflammatory bowel disease (IBD) of whatever type, etiology,
or pathogenesis; or inflammatory bowel disease that is a member
selected from the group consisting of ulerative colitis (UC);
collagenous colitis; colitis polyposa; transmural colitis; and Crohn's
10 disease (CD);
septic shock of whatever type, etiology, or pathogenesis; or
septic shock that is a member selected from the group consisting of
renal failure; acute renal failure; cachexia; malarial cachexia;
hypophysial cachexia; uremic cachexia; cardiac cachexia; cachexia

T

156 suprarenalis 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-a, 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;
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influenza; adenoviruses; and Herpes viruses, including Herpes zoster
and Herpes simplex;
yeast and fungus infections wherein said yeast and fungi are
sensitive to upregulation by TNF-a or elicit TNF-a production in their
5 host, e.g., fungal meningitis; particularly when administered in
conjunction with other drugs of choice for the treatment of systemic
yeast and fungus infections, including but are not limited to,
polymixins, e.g., Polymycin B; imidazoles, e.g., clotrimazole,
econazole, miconazole, and ketoconazole; triazoles, e.g., fluconazole
10 and itranazole; and amphotericins, e.g., Amphotericin B and
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
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ONT|[:bU4 @ %O%)eceptor antagonists for leukotrines LTB4, LTC4, LTDs4, and LTE,4
selected from the group consisting of phenothiazin-3-one
compound L-651,392; amidino compound CGS-25019c;
benzoxazolamine compound ontazolast; benzene-

5 carboximidamide compound BIIL 284/260; compounds
zafirlukast, ablukast, montelukast, pranlukast, verlukast (MK-
679), RG-12525, Ro-245913, iralukast (CGP 45715A), and BAY x
7195;

10 (c) PDE IV inhibitors;

(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, LTC4, LTD4, LTE;

20 (g) Antihistaminic Hs receptor antagonist cetirizine, loratadine,
desloratadine, fexofenadine, astemizole, azelastine, and
chlorpheniramine;

(h) Gastroprotective Hz receptor antagonists;
25
(i) a4- and ax-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 ethylinorepinephrine hydrochloride;

(i) one or more a.4- 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;
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(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;
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10 (bb) Interleukin converting enzyme (ICE) inhibitors;
(cc)IMPDH inhibitors;
(dd) Adhesion molecule inhibitors including VLLA-4 antagonists;
15
(ee) Cathepsins;
(ffy MAP kinase inhibitors;
20 (99) Glucose-6 phosphate dehydrogenase inhibitors;

(hh) Kinin-B4- and B,-receptor antagonists;

(ii) Gold in the form of an aurothio group in combination with
25 hydrophilic groups;

(i) Immunosuppressive 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
the group consisting of vinblastine and vincristine;

(o0) Growth hormone secretagogues;

(pp) Inhibitors of matrix metalloproteases (MMPs) that are selected
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);

(gq) Transforming growth factor (TGFR);

(rr) Platelet-derived growth factor (PDGF);

(ss)Fibroblast growth factor selected from the group consisting of
basic fibroblast growth factor (bFGF);

(tt) Granulocyte macrophage colony stimulating factor (GM-CSF),

(uu) Capsaicin;

(vv) Tachykinin NK1 and NK3 receptor antagonists selected from the
group consisting of NKP-608C; SB-233412 (talnetant); and D-

4418,

(ww) Elastase inhibitors selected from the group consisting of UT-77
and ZD-0892;

and

(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.



