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PDE |V | NH BIWORBS®RR DI NE DERI VATIVES 5  The present iﬁ%’ﬁf’?"é"%"‘%
concerns pyridine derivatives havi ng phosphodi esterase |1V (PDE V)" and
cytokine inhibiting activity and their preparation; it further relates to
conpositions conprising them as well as their use as a nedici ne.

W95/ 04045 generical ly discl oses -1- ‘
2-pyridinyl-1-[dial kyl oxypi ridinyl]-ethanone 10 derivates useful for
treati ng phosphodi esterase 1V rel ated di sorders. WD 96/ 31485

descri bes a nunber of 1, 3- w{ﬁuﬁmﬂwm E%#‘V rﬂ-@% - 2-one
derivatives havi ng P cytokine iIn |bb ing activity.

The conpounds of the presert—rrerttor—are—st-uetural-y—ai-ferent from
art-known 15 PDE IV inhibitors. They have therapeutical utility in the

treat ment of 5di Jhaprsait miversion concems p&rﬁﬁmﬂeﬁmm ldyingrphadphadiasierat I'\E (RDE
catal ytic actiVigyafcyRife knxlb,agggx nmg rSRALGES it furer lifileAb €0 L0 2

physi ol ogi cal | y detri frental ex articu ar allergic,

atopic and infl é‘ﬁﬂﬁ?wsﬁ?’%%’ég‘éé emrﬁ%"’f# Tt U AP B Wehave an i nproved

phar macol ogi cal e wth [jt testipal SI de effect S,
which are often ﬁggglb@ég 58‘?""5’?@{6 ‘{H")(%FFsgrr‘RV“Qﬂ‘éﬂsf\jr %BEYIPWWH

The pr esent liOnvehnvam_s usefuldor trstipg phioshhodiestermiedt relaed dhem:nsgwor%ﬂflé%irml a
[err] VY3EiBEsE number of 1L3-difi dwdr(ﬂ%puamq) Q@t&:ﬁ&dﬁxiz-oﬁ&a%wyl

substltuted W t fromthe group

t
consi sting of h ?"B%?BE&%@P?PQ&Q%18&5’““&?%&‘?; Eyl oxycar bonyl , mono-
and di ((ferr]al hkﬁ\e compounds & ‘gﬁ sent(TvclnL y@#feretﬂ)from ag~kenro{v]1al kenyl

substituted wt
d err]al kyl obéyceﬂll%ﬂﬂlinfubﬁprp&henbﬂe Wﬁﬁ%&/ﬂ!ll@iﬂﬁq treptroght gfiidisease staigs t h
Clerr]al kyl or aemteStcn sbasdnsl enzsaharcro]rahklydl@wuwﬁwm TVAlaid/Sride e yiates

EQ_ % I zr a bival gnf g an%_l?%?ilolog{cal Hm ii]al excess of C(tok.\Q sq?ﬁ[p%clxﬁgﬂeg({ -
NR[err]; atopic and inflammatory diseases. The present compounds have an improved

pharmmacological profile with little or no gastro-intestinal side-effects, which are often
20  associated with art-known PDE IV inhibitors.

The present invention concems pyridine derivatives having the formula
~5 R R?
|_,—,1'4A \N—(l:H—-é—Q
s
b ®
25 wherein:

L is hydrogen; C.galkyl; Cj.galkyl substituted with one or two substituents selected
from the group consisting of hydroxy, C;.4alkyloxy, C;.salkyloxycarbonyl, mono-
and di(C)_4alkyl)amino, aryl and Het; Ci.galkenyl; C3.galkenyl substituted with
aryl; Cj.galkylcarbonyl; Cy_salkyloxycarbonyl; piperidyl; piperidy] substituted

30 with Cj_salkyl or arylCj_4alkyl; C;.galkylsulfonyl or arylsulfonyl;

-A-B- is a bivalent radical of formula :

-CR*=CR’- (a-1); or
-CHR'-CHR’- (a-2);
D is O or NR%
35 Qisaradical of the formula



35 Qis aradical of the fornula

-2- [err] Rl err] is hydrogen or C[er;égp

or Rlerr] andybbesoedz t oget her may form a bival ent radical
-(CHerr])[err]- wherein mis 1, 2,3 or 4, 5 Rlerr] is -~
hydrogen, halo; Clerr]alkyl; trifluoromethyl; Clerr]cycloal kyl; carboxyl;
d err]al kyl - oxycarbonyl; errgcycl oal kyl am nocar bonyl aryl;
Het'; or ([err]al kyl substituted wi t h cyano, ami no, hydroxy,

d err]al kyl car bonyl am ng, ar}oll or Het[qkr or rr] is a radical of
for nul a: _1)0\\ R er [; o Ly

-NH R err] ( g%—OR‘ w-1); Rler olnyq 559 dwdﬁ]cg?

Cerr]al kyl or Cerr]alkyl oxy; or Rlerr] and R[ er'}‘] t akeh tT'oget her

may form a bi vakgpt orrrula CH err err
Y I | valge ity hdginGR -(CHerr])[err]-

(d-2); 15 or R and R jqgesi s %Hreﬁb%”%&ﬁ&?@%e%%wwmﬂm 3);

or _ _ 2,3or@err]-CHerr]CHCH err] -
wherein n iss2, g3isfadpenshale; C1.5allq((§ Reabebnahs; éthaxﬁﬁeca?s&px brpggg@ndent ly

selected from hydro en_or err ﬁ'&‘“%@ﬁ“}’l ehmésé%grog

Cerr]al kyl or cya "3‘9‘6‘3"
hydrogen; d err] al with ¢yaué, faminor ydestnyC1-4atiyichrbomyl amming, lapi or Het'; or

C err]cycl oal ky'm@aaaﬁm@fb&ﬂua‘i 6- or 7-nmenbered heterocyclc containing
one or two eroat ons eaqh i ndependent |y sel ected from oxygen,

sul fur or nitrogen; in | ; °’6 7-di hydr o- 5H cycl opent apyri dyl ;

bi cycl of 2. 2.10] - 2- hept edyHR" {c-2%bi cycl o[ 2. 2. 1] hept anyl ;

( err]al kyl sul f qeiyd hiydepgs, Rdlb fhgmyiy,c%m@%fc] gadmyydxy%fbst i tut ed 25 wth
one or two substé,t ucﬁgi egch mde&endegliﬂ_g/ l e omaryl, pyridyl,

thi enyl, furanyly Oggthes ! “é{i'@? ri dyl |

C err]cycl oal kyl and a- CHa) sat ur at ed &1) 6 or 7- member ed

het er ocycl e cont ai ni ng -OBgCH;-O-@H,-OHb-er oat onqai~2), selected from

oxygen. sul fr or nitrg " et is ogen; (err]alkyl;

d err]al kyl ?ubst I tut edécg?'f E_qé%r)og(})g c£ar box(ﬁhﬁ%o

C err]al kyl oxycar bonyl dio- or di ( )r] al kyl)am no, Het[err] or
aryl ; Rl err whesinhyids n@eter S err] al kyl; (er r] al kyI car bonyl ;

(er r] al kyl SUbsﬁ"ah&‘k% Yk ﬂdéh%%eﬁﬁf))’selected from hydro
d err]al kyl oxyc errfal kyl)amno Het[err] or

aryl ; 21?' ’¥l§dgﬁ ?ﬂ‘éﬁréyﬁm@[“%?'r ] al kyI C err]al kyl sul fonyl or
p-t ol uenesul 200 nyR” aﬂd R’ each ménpyndcmy @m@qugemrclmwy Hiflgeromethyk trflwormeiybne,
two or three subst igsleyeloalk@lag fhturated S-, 6- or 7-membered heterocycle containing one or two
heteroatoms each independently selected from oxygen, sulfur or nitrogen; indanyl;
6,7-dihydro-5H-cyclopentapyridyl; bicyclo{2.2.1]-2-heptenyl;
bicyclof2.2.1]heptanyl; C).galkylsulfonyl; arylsuifonyl; or Cj.jpalky! substituted
25 with one or two substituents each independently selected from aryl, pyridyl,
thienyl, furanyl, indanyl, 6,7-dihydro-5H-cyclopentapyridyl, C3.7cycloﬁalkyl and a
saturated 5-, 6- or 7-membered heterocycle containing one or two heteroatoms
selected from oxygen, sulfur or nitrogen;
R’ is hydrogen; Cj.¢alkyl; Ci-salky! substituted with hydroxy, carboxyl,
30 Ci-aalkyloxycarbonyl, amino, mono- or di(Cy.4alky!)amino, Het'or aryl;
R" is hydrogen; C).galkyl; C;.4alkylcarbonyl; C).galkyl substituted with hydroxy,
carboxyl, Cj-4alkyloxycarbonyl, amino, mono- or di(Cj-4alkyl)amino, Het'or aryl;
R" is hydrogen, C.¢alkyl, Ci.galkylsulfony! or p-toluenesuifonyl;
aryl is phenyl or pheny! substituted with one, two or three substituents each
35 independently selected from halo, hydroxy, C.4alkyl, Cy.salkyloxy,



I ndependent|ly sel ected from hal o, hydroxy, Clerr]alkyl,

C[ err] al kyl ox 02045
%O&T@??]'] cycloal kyl, trifluoronethyl, am no, ni F%I,El’%ggr boxyl ,

C[ err]al kyl oxycar bonyl and d err]al kyl car bonyl am no;

Het[err] is pyridyl; pyridyl substituted with Clerr]alkyl; furanyl; furanyl

substituted with Cerr]al kyI ; thi-:ernyl thienyl substituted with

C err]al kyl car bonyl am no; dr oxy- yridyl, hydroxypyri dyl

SUbSL | £t 2 i 1 CasmpRRlyl uowens), abie,y Bl mrRILGL Ao arbon] and

i m dazolyl; i m dazg)ydikylesBsonlamined Wi th err] al kyI thiazolyl; thiazolyl

bstituted ted th
orrlalkyls isdltiinmuiiyy prosfhibbicd Wiy Sia6 Ry o i B o
Cerr]al kyl; qui noﬂm@hﬂl tlueqy}; tht;nylrsgwrut&mm¢t4ﬂ1@lcarbony1armno, hygroxyr
g[[er r} a: ty: srlrgr pheyr hayd:axmﬁaﬂxﬁbsumdaaﬁmccﬁuawb&tc1L4unc6£&0444mny1

err]a i ;g
pi per azi ngl perazr n ﬁ)i Jn%da%éi{d%?ysgﬂft%ﬂ&c 4l 4 J"%iq s'f:bsnmted
C err]al kyl oxycar b#iCiaplkd graeghy pragelyl substigyied with Ci-¢ [1%9‘114]“0 nyl;
g?r ng?lalr p]y;l y 5: per isdytinolinybitichited \smbs;mmaﬁ:mmyﬁhemmayrfubsumvtﬁdt )
d grr] al kyl or aryI &'er"‘f‘lkrlkmlm%ﬁgwgy °“d§y$§‘§5ﬁ‘rz"i gm;ﬁuﬁyﬁ%ﬂ& 'Esg@tll tuted
with (err] Oyl ; nycrri(w%yr ary) %lkrlumeﬂawstlrpwpéw] swbgtippted Wb eny | or
1ﬁ " tgl e]rryl sumzrﬁgkylfgg{mmdxy@mg] csrlabyd:;?.fﬂ‘@lggaadr]sl kyl g%rigoné;ka[n no;
the N-oxide for ngee it BgrR @ rﬁy}a&%& ﬁh??‘nsﬂ[)ﬂ #a ition

salts and the tereqc |
Sone of the corrpour?tP§’36‘PY1FB‘PFFﬁ’f‘%Y€ @?"s‘g-"éﬁ‘%‘l" -‘ﬁ‘il? %ﬂr‘f‘o‘%‘fn

forns. Such 20 fsmbsmutedlvtxthcﬁlgdalkmbfumyblfumyl Isybsiimtkd satheéd] 4alikyk; thienybary e

formula are 15ntend%ﬂeﬂws@m@@m@qmmorcw4aiaylehrsa;s91aﬁxﬁrape of the present
i nvention. In partlcular ound formula (1)

hydrogen may exi'@¢ r%’qeﬁ‘ms Ph%?ﬁﬂ\bactc%‘t%q%bﬁwmm L S ang thSR[ err]

and R err], the satstereathechicily isémene formsmheroeft ed het er ocycl es cont ai ni ng one
or two 25 het eroat ons sel ected from oxygen, sulfur or nitrogen may
suitably be sel eSsamechfthegompounds offetmsio@)ywhedseaxishingheir thgpmericfiophe  Such

tetrahydr 0}‘ W SYi’tonnsCHllﬁ axevéxpnaw rnaicmda ﬂ\ythe above formifR aﬂem&dcea bo belthddsded dy | ,
pi perazi nyl an 0C) |c r ad are
attached to the %@9 gﬁ)é%quﬁ?/%l %éﬁcmﬂ'c |Q fl&ﬂnyﬁ chg?ouﬂ OJEWélglr(Bon at om
or, where 30 aW phneh}@rosbtymay qutpm@gncmmndmg tautomefp ™ n Rl err] and
R[err] the term 6,7-di hydro-5H cycl opentapyridyl is neant to represent

6, 7- di hydr o- 5H p&’ ewbh@mtmﬁeﬁéyﬁ 17 -BemeIedNFEr sy it OPRINGIZRE 8T Y%y r i dy!
and may 25 behekiréateriadletted frba owgmr saifer or@ftrogbemapiuaably e jeceedfroof t he
al i phatic or aroléwet,r Flntheterm
halo is generic éﬁgvc%pg%rm exfml?or ono %ﬁ@mm)c'} dm’ﬁ?ély Fgﬁ%lﬁﬁ&

morpholmyl p:pendyi piperazinyl and tetrahydropyranyl. Said heterocyclic radicals

are attached to the oxygen atom or the C;.jpalkyl radical by any carbon atom or, where

appropriate, by a nitrogen atom.

30
Also in R" and R’, the term 6,7-dihydro-5H-cyclopentapyridyl is meant to represent
6,7-dihydro-5H-cyclopenta[blpyridyl or 6,7-dihydro-5H-cyclopenta[c]pyridy! and may
be artached to the remainder of the molecule by any of the aliphatic or aromatic carbon
35 atoms.

As used herein the term halo is generic to fluoro, chloro, bromo and iodo; the term
Ci-4alkyl is meant to include straight chained or branched saturated hydrocarbons

having from 1 to 4 carbon atoms such as, for example, methyl, ethyl, 1-methylethyl,
1,1-dimethylethyl, propyl, 2-methylpropyl and butyl; the term Cj.galkyl is meant to



Cerr]alkyl is meant to include straight chai ned or branched saturated
hydr ocar bons having from1l to 4 carbon atons such as, for exanple
net hyl , et hylwodwsmszhyl et hyl . 1, 1-di net hyl et hyl , pr diGJfEP99/02045
2- rrethyl propyl and butyl; the term (err]Jalkyl is neant to

I ncl ude C[err]al kyl and the hi gher honol ogues thereof having 5
or 6 carbon atons such as, for examhe, 2-nethylbutyl, pentyl, hexyl
and the like; the termderr]al kyl is nmeant to inctude (ferr]alkyl

andht he h} gher h@m @Hﬁﬂ@I inh@lfeﬂﬁ’éhehﬁ)‘!ﬂdl&uésr tRéreof htaﬁné@ oﬁ@é&b&fh atoms suckat ONs
such as, for exanple

2- met hyI hept yl aq5 e’%fﬁ’(?%p?]é’e?l?@ P?Féyqﬂﬁ%%? e3f i X‘é?aiﬁﬁ)e/m’%efmtal ght
and branch chai tedechie@healkylsahthe higher homgloguas $h I‘I%M“Fﬂ dfeldratne bond
gngng\rfllylng f2 r ggktan& §hck a Br DRhpR, %31 46 ndstyl, deyl, Lmetjyue%ﬁrmh&hx‘fa’e@Ope%
the |ike; and t%}'ﬁr}g%al; eé%?%?ﬁ%%%lke %ﬁ% S{r}%ﬁ%%laé%% Bﬁé‘fjﬁa‘?@)dga%ec?ed to a
ni t rogen tadisals pontdfiningyone double bond andhaying frome3 todf cartop etomis syahlandoky| i s
generic to cycl g R{i-proﬁ&yl BIBIA&I\ﬂbZJB i‘lgl ,2YeheRan )Séms’i@ﬂ 3%&%%& | the

D

=4

termC[err]cycI r

cycl oheptyl ; the acg'{bﬁ | F 83' alkenyl lgn% croclfb\é%ha?%

chai ned and braﬁteﬁ‘é’ IIF&I“E‘B‘ %?1?3 6&)’8?% f)éﬂ‘e?%ﬁﬁ’lc QP@“’W | ng from1
to 4 aar boytlubtuyrrsyclapumyl aad cyclohexydmmmhﬂcwatcmﬂkghemeﬂmﬂnetlhdened| yl,

1, 1- et hanedi yl , ' Cagc cloalﬁl%gﬁéyeﬁﬁwl e crtﬁC%Achﬁfa&i?F%gﬁékm t&-mél'ubé"gtﬁ%ﬁg' yl,

2-met hyl -1, 3- propanedi T or egoi ng
definitions andShifedppihranched sppyratedibivalenthyzoqaron fadicals E’é‘l"?grféfﬂn h? nono-

or bp?! %/_hfﬂ ?sgbsbérbcmtminsQwH ﬁslﬁirkmmpw,ftnhyleﬂe , D2rthanedigi; 1,Clethanddili,kanedi yl
substititute

phar naceut | C I I Y (?epéfjglélq rgﬁgaag@%’ceill’t | %&%{s t's asylrzrl\% Fmg %Jﬂﬁrel nabove
are t Ik corrprlsethe acid addition salt fornms which can
conveni ent I y be n t reat sg f f .t conpounds
of fornula (1) v’\sngt mt%egasﬁérgmgggefg'&“"(?ga%d%ﬁ"‘%ﬁgm’Rg s, Eﬁ‘&‘?‘&gﬂ‘s&z? f or
exanpl e, hydr oh&1pe 052?1111 asubgtituteq @n aelkangdivls incpartioplar Gbnéhqnedwlzssbsuu@@ﬂf uric,

nitric, phosphoii ofdé} MdiEfllokkR/om&i ds; or organic acids, such as, for
exanpl e, 20 acetic, hydroxy-acetic, propanoic, Iactic pyruvic oxal i c,

mal oni ¢, succi niTge nmimaemany acceptasrdrma ln@ditiiBdaltsas hehiibrdihereingbdve b,
et hanesul f oni ¢ cfih PAGRHLS Dl 1ddRBE BB Alleon convenieflry 2 BREEH) o7

cyclamc, salicy , _panoi C acl
Conversel y, sai He"é’ég 8’°§6‘(§|f?@cﬂf "Wlﬂl’?%‘ﬂmf félafﬁl“b@) vighenprepsigteiasids 3¥eh &% ee base
forns by 30 tr émtgasiotciid, fda exampie) pyddghialiadoid, legSkydrochloric or H’;Imﬁobemﬁp.ounds of

formula (1) sgont@hBi %@'}h@éﬁh&cﬁagf he 1R aciRY oﬂl}g‘%ﬁm ds QUUELs l%gc){a

their non-toxic mat or am.ne a on saf t reat nen
appropri at e AR Y255 PTOR#IOKA3FRC. BYURYE, oX F’B{VSI“I"a’E“éc‘B‘&s‘é“I§%tI t forms
conprise, for ei‘anqgllcsnal‘t:hertanc citric, methanesulfonic, ethanesulfomc, benzenesulfonic,

p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids.
Conversely, said acid addition sait forms can be converted in the free base forms by
30 treatment with an appropriate base.

The compounds of formula (I) containing an acidic proton may also be converted into
their non-toxic metal or amine addition salt forms by treatment with appropriate
organic and jnorganic bases. Appropriate base salt forms comprise, for example, the

35 ammonium salts, the alkali and earth alkaline metal salts, e.g, the lithium, sodium,
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the
benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such
as, for example, arginine, lysine and the like.



'35 ammoniumsalts, the alkali and earth alkaline netal salts, e.g. the

lithium sodium potassi um rmagnesium calciumsalts Jg 2das K€,
salts wth orgyad¥#eases, e.g. the benzat hi ne, N-net hyl'-'D-gl ucam _ne,
hydrabam ne salts, and salts with am no acids such as, for exanple,
arginine, lysine and the |ike.

-5- The term addition salt al so conpt4.ses the hydrates and sol vent
addition forns which the conpounds of formula (1) are able to form

Exanpl es of suclThé etmadditien salt glso éynthriaésals hydrates and sodvent addition dorchs whizhithke. 5

IEgSQ_OXI ae Lg:rp%grﬂﬁgdls o‘? @%qu 1Tb%[t\(/)v?]erel n gor%‘gle%eé?t ogenI Zteom;

are oxi di zed t o aicpeolates and thedike.g) | ed N- oxi de. The term

"stereochem cal |y isoneric faorns" eg her ei nbefore defines, all the 10
possi bl e st ePeoi @ Hetxide fogys ﬂW‘i?’EPP"E‘EF@ gl (Ree meant I cpgsethase jmy
possess. \dompamdosfifemulsE) whendin ared sayeral nidogentacis ardaxiditedno bhel

desi gnation of oI AASKide denotes the mi xture of all possible
stereochemically isoneric forms, said mxtures containing all

di ast er eoner s ang, GARkkRKEERically &&ﬁe&m seqls@&wraabe?&eumdemméfbre in

particul ar, stereogenic center opfiquration, and the
DRl er ] arkd 1:pose ﬁgrf?lmesa%ané%mcﬁ {e chrppons G PRI RGO £ or

Z confi guration.Unless othew&%emmumedusmdicm dicchérhigal degipratiomofipompoyndsinds  of
formula (1) is nRAGs thOmixamt dp%&sflﬂc stereochefﬁjlaﬂl W dridFornfR! 3R mikliees

phar maceuti cal | y acc

addi I | n
st ereoi soneric € e“%?g%‘memmﬂsg de%'?%‘fonﬁ I B‘gws%‘r?%s angm?("lcl uﬁécs t hose
conmpounds of formkala( sterepgenicaepermimay hivedheR- or S-confgusption, anddhe 3 NBetdndent | y

are hydrogenis C sabstihadda@q.¢aliehyd miojetigciaptiaey the Bl of Zaonfipuetiby.| ;

trifluoronethyl; a saturated 5-, 6 or 7-nenbered heterocycle containing one
or two het whetaveriSedIRteaiitaCiht fmaxy@ads of Sorndutdl (DA mBirh knigelade dlsodany| ;

bi cyclo[2.2.1]- 2., ﬁ%mde et?é’é]hafrpd L r%‘ﬁ%i( %@ﬁtoﬁgﬂe;addi jon salts and

d err]al kyl sul fony ary stituted with
one or two s stﬁﬁwﬂé S ndependently sel ected fromaryl, pyridyl,

t hi enyl furan I rr cl oal k and . a saturated 5 er

het ergcycl e Y As%’ﬁ 5%’1’1%/‘14 DE'H@‘X‘S?]“PWSM%?%%P&S @é?’@&?gé “;‘F‘Bﬁ’lr}g gen

sul fur or nitrog® rﬁacleedepemdw'é!r%‘shYdﬂ@geE&ap@UmH&&?)@landbélf@émﬁw s of

fcfre m §| (k ! I) wher g : 3%5%1?%11 a Sdbsharl §.|r gJoorr gfrﬁ‘enﬁﬁféh heterocy clé 6 u Mv(;)r

7- menber eé het er'rbe ﬂq}{‘gn%s&*‘ff%? Fﬁ"ﬁ JGR s8ft‘\ﬂé“4?§?"e?"§ﬁ?y3‘§§cy§1é’ A from

oxygen, 25 suheptepylpbicysiq(? %Bﬁ?‘a@%dﬁmﬂkﬂs‘é@"@ arvispifends or §|J|-b?tu?yf uted with

aryl, indanyl, 6substitEy@itPone or two substituents each independently selected from aryl, pyridyl,
thieny}, furanyl, C3.7cycloalkyl and a saturated 5-, 6- or 7-membered heterocycle

Jh

containing one or two heteroatoms selected from oxygen, sulfur or nitrogen.

30 Interesting compounds are those compounds of formula (I) wherein R’ and R* are each
independently C;.galkyl; Ca.gcycloalkyl; difluoromethyl; a saturated S-, 6- or
7-membered heterocycle containing one or two heteroatoms selected from oxygen,
sulfur or nitrogen; indanyl; or Ci.jgalkyl substituted with aryl, indanyl, 6,7-dihydro-

35 SH-cyclopentapyridyl or C3.gcycloalkyl.

Also interesting compounds are those compounds of formula () wherein R and R’ are
each independently hydrogen, hydroxy or Cj.salkyl.

Particular compounds are those compounds of formula (I) wherein R’ is cyclopentyl,
40  tetrahydrofuranyl, cyclopropylmethyl, S-phenylpentyl or indanyl; R* is hydrogen,



5H cycl opentapyridyl or Clerr]cycloal kyl . Al so interesting conpounds
are those conpounds of fornula (I) wherein R err] and R[err} are each
i ndependent | ywiopasiegen, hydroxy or (Jerr]al kyl . Par t PETEEP Y pounds
are those conmpounds of formula (1) wherein Rlerr] is cyclopentyl, 40 ~
tetrahydrof uranyl, cyclopropyl nethyl, 5-phenyl pentyl or indanyl; Rerr] is
hydr ogen, 6- ) - 6-

met hyl or difluoronethyl; R err] is hydrogen or nethyl; R err] is hydrogen,
hydroxy or net hythethyl or dxmfwbnﬂtlﬁjl TR is rR{dwgeﬂ or etRY B l@ﬁb‘ﬂt&ge@ﬁ@d&x%ﬂﬂ&ﬁyl

Most preferred ar | ;0 conmpounds:
[1-[2-[6-(cycl oﬁ@ﬁﬁy?d%%dé‘%gﬁ‘g?ﬁ M. pyr| di nyl ] propyl]-1, 3-di hydro-2Himd
azol-2- 5 ylidg mdﬁ’fﬂ g compoun

i hydr o- 24+ | Sﬁi-ii-fé&s%ﬂ%oen Lot ddewlap#%gﬁﬁﬁé%@?@mww Foner i ¢
forms and 5 tyﬂnéme]cpmmmt[I-%[ﬁl-(yymp;etptoam-iamamdmt-Z-pyncbwllpsopyl}1 3-
Wienever used hefigluRedd-Rhidaztl-2-bi, Beir N-oxidds, &x@i!&edcﬁexﬁcal%&‘on%ﬁ rsizd agP under

f la 10 | th d ff | |
V\A(‘)I(I;,‘Ilzrglﬁ -A BE )§H 33 O%H e%‘\é'ma?%Phgﬁdégﬁﬂmﬁmﬁnd Lis SorPou ﬁygrogg;\wsglg )
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Said cyclization may be performed in a reaction inert solvent such as, for example,
tetrahydrofuran, 1,4-dioxane or a mixture thereof. Stirring and heating may enhance

20 the rate of the reaction.

In this and the following preparations, the reaction products may be isolated from the
reaction medium and, if necessary, further purified according to methodologies
generally known in the art such as, for example, extraction, crystallization, trituration

and chromato hy.
25 grapny

In particular, compounds of formula (I-a-1) wherein R? is hydroxy, said compounds
being represented by formula (I-a-1-1), may be prepared by cyclization of an
intermediate of formula (II-1) wherein P is hydrogen or, preferably, is a trimethylsilyl
protecting group or a functional derivative thereof, in a manner analogous to the one

30  described for the preparation of 2 compound of formula (J-a-1) from an intermediate of
formula (II).



In particul ar, conpounds of fornmula (l-a-1) wherein R err] is hydroxy, said

conmpounds being represented by formula (1-a-1-1), may ed by
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hydrogen or, preferably, is a trinethylsilyl protecting group or a

functi onal deri vative thereof, in a manner anal ogous to the one 30
described for the preparation of a conpound7of formula (I-a 1) from an

i nt er medi ate of formula (I11).
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10 (-a) (¢1)) (1-b)

Also art-known addition reactions may be used to convert compounds of formula (1-a)
into compounds of formula (I-b).

Compounds of formula (I-a) whetein -A-B- is a radical of formula (a-2), said
15  compounds being represented by formula (I-a-2), can be prepared by hydrogenation of
compounds of formula (-a) wherein -A-B- is a radical of formula (a-1), said
compounds being represented by formula (I-a-1), using art-known hydrogenation
techniques. For instance, hydrogen in the presence of a suitable catalyst such as, for
example, palladium or platinum supported on for instance charcoal may be used as an
20  appropriate hydrogenation agent,

R* RS R* B
|
?1 ?2 hydrogenation HIC—CiH R! Rz
H~N_ _N—CH—C—Q - N—t Q
Y b Y i
o - O
(-2-1) (a2)

Compounds of formula (I) wherein R® is hydroxy and R’ is methyl, said compounds
being represented by formula (I-a-1-2), may be prepared by oxidizing a compound of
formula (T) wherein R? is hydroxy and R’ is hydrogen, said compounds being

25  represented by formula (I-a-1-3) with a suitable oxidizing agent, such as, for example,



20 appropriate hydrogenati on agent. [err]

Conmpounds of fornmula (I) wherein R err] is hydroxy and Rl err] is nethyl,

sai d compoundwose/sozébei ng represented by formula (I-a-1-2), PEREPHBIT epar ed
by oxi di zi ng a conmpound of formula (1) wherein Rerr] is hydroxy and
Rlerr] is hydrogen, said conmpounds being 25 represented by fornula
(lI-a-1-3) with a suitable oxidizing agent, such as, for exanple,

- 8- ethanedi ol dichloride, in a suitafre reaction inert solvent, such
as, for exanple, pere - AF l: 1. Ltabl e base,
such as, for exaefhaﬁ‘egfd tEill i fﬂg}t’% ﬁgﬁn%%%cy& '&%f%‘&%ﬁi%@%‘%ﬁ%ﬁéh he t hus
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conmpounds of f oifsiléw@d by Jeacting el tha firmed inernedise with alChignardreagapondi ng N-oxi de
forns follow ng art,known procedures for converting a triyalent nitrogen
into its N- oxi form Said N oxidation reaction may|ggnerally be
carried out by rea g § heH oxiggion ti ng FEEeHi D forma {1)PWith

3- phenyl - 2- (phe exazrrrdrme—er wtiramm> r la't?s-@rgani C
or inorganic peroxidg. pgopri ate inorgani c peroxides comjrise, ¢ for
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e.g. sodi um perozi_ia_gl_g) pot assi um peroxi de; appropriate Qigayic

per oxi des may conprise per oxy acids such as, for exanple,

benzenecar boger ope compiunes @ForRalaQr) $ah aisd bddcRderted to the BGREFIRMB NGKRRT 0X0i C

acid, e.g. 3-chloro zenecar boper oxpi c .aci d er oxoal kanoic, . . aci ds,
e.g. peroxoacet ifgmggglgcth%ﬁm P@ﬁ%‘ﬁ%ﬁ f?fég’,wcé“?"é.a‘?‘f PHOFEDIFBBEr oxi de.
Suitable 15  sdY-oxide formr Said NewidatioureActon majt ganerallyobeegarrieidiont iy reacting the

et hanol and the stark, mdRHAl SFformula (1) vath30sHeSyl-22(pRenylsQifaH§1)Exazifiain® 0L 8ith & J.
2- but anone, hal og rr&al[iﬁed?rgyndgocar bo di chl ororret‘ggne and
ot vent §.

mi xtures of suck® ic or xnorganﬂspbro%dg.' Appropriate 1Ingrgamc peroxides comprise,
10  for example, hydrogen peroxide, atkali metal or earth alkaline metal peroxides, e.g.
sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted
benzenecarboperoxoic acid, ¢.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic
acids, e.g. peroxoacetic acid, alkylhydroperoxides, €.g. t-butyl hydroperoxide. Suitable

15  solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydro-
carbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g.
dichloromethane, and mixtures of such solvents.

20 Intermediates mentioned hereinabove may be prepared following art-known techniques.
In particular, intermediates of formula (II) wherein D is N-CN, said compounds being
represented by formula (II-a) may be prepared by first reacting an amine of formula
(IV) with dimethy! cyanocarbonimidodithioate or dipheny! cyanocarbonimidate or a
functional derivative thereof. Said reaction can conveniently be performed in a reaction

25  inert solvent such as, for example, dichloromethane, benzene or toluene, optionally
cooled on an ice-bath, and in the presence of a base such as, for example, triethylamine
or sodiumbicarbonate. The thus obtained intermediate may be subsequently reacted
with an intermediate of formula (V) or a functional derivative thereof, to form an
intermediate of formula (II-a). Said reaction can conveniently be performed in a

30  reaction inert solvent such as, for example, 1,4-dioxane, in the presence of a base such
as, for example, triethylamine, and optionally in the presence of a catalyst such as, for
example, N,N-dimethyl-pyridinamine. Stirring and elevated temperatures may enhance
the rate of the reaction.



I nt er medi at es mentioned her ei nabove may be prepared follow ng art-known

t echni ques. In particular, intermediates of formula %H)EP%%@ n D
is NNCN, sai dWOMBEBEhds bei ng represented by fornul a
prepared by first reacting an am ne of fornula (1V) with dinethyl

cyanocar boni m dodi t hi oate or di phenyl cyanocarboni m date or a

functional derivative thereof. Said reactiqg. can conveniently be perfornmed
in a reaction 25 inert solvent such as, for exanple, dichloronethane,
benzene or toluene, optionally cogied on an ice-bath, and in the

presence of a base such as, for xarrpl,é’ p? et hyl am or
sodi unbi carbonate. The thus ob lnt mo ate mal e subsequently

react ed with an internmeds et onal
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such as, for exanple,” 1ll,4-di oxane, in phe presence ofivia base such as,
for exanple, triethyla ne and optloﬁal ly in the presence of a catalyst
such as, for exan$ie, N, N-di hyl - pyri di nam ne. Stirring and

el evat ed t enper at ures may enhané'é\ /qﬂhe rate of the reaction.
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(I'l) wherein D is oxygen, said conpounds being represented by formul a
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h | chl f ti
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i ce- bat h, andoi ncdrveniently be performed in a reaction inert solvent such as, for example,
dichloromethane, benzene or toluene, optionally cocled on an ice-bath, and in the

presence of a base such as, for example, triethylamine or sodiumbicarbonate. The thus
obtained intermediate may be subsequently reacted with 2,2-(diC;.4alkyloxy)
ethanamine (V) or a functional derivative thereof, to form an intermediate of formula

1§  (II-b). Said reaction can conveniently be performed in a reaction inert solvent such as,
for example, 1,4-dioxane, in the presence of a base such as, for example, tricthylamine,
and optionally in the presence of a catalyst such as, for example, N,N-dimethyl-pyridin-
amine. Stirring and elevated temperatures may enhance the rate of the reaction.

O~C;-qalkyl

i ]
. @-—o—c—m Nnﬁ-i:i-il—o—'c 1-4alkyl

Q—C—CH~NH, - —» (I-b)
™

av)

20  Also, intermediates of formula (II-b) may be directly formed by reacting an

intermediate of formula (IV) with a suitable reagent such as, for example, N-[2,2-di-
{C1-4alkyl)ethyl]-1H-imidazole-1-carboxamide or a functional derivative of any one of

said reagents.
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Intermediates of formula (IV) wherein R' is hydrogen, said intermediates being
represented by formula (IV-a), may be prepared by reducing the unsaturated
carbon-nitrogen bond in the intermediates of formula (VI) with a suitable reducing
agent such as, for example, lithium aluminium hydride or hydrogen in the presence of a

15  catalyst such as, for example, Raney nickel. The cyanide moiety in the intermediates of
formula (VI) may also be replaced by a functional derivative thereof such as, for
example, an oxime moiety.

2 2
R
t‘t reduction |
Q“C—CEN ———————— Q—C—CHZ—Nﬂz
L L
(VD av-a

The synthesis of some of the intermediates of formula (V1) is described in
20 WO 95/04045, WO 96/31485, WO 97/03967 and WO 98/14432.

Some of the compounds of forrmula (I) and some of the intermediates in the present
invention contain at least one asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of
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An alternative manner of separating the enantiomeric forms of the compounds of
formula (I) and intermediates involves liquid chromatography, in particular liquid
chromatography using a chiral stationary phase.

20
The compounds of formula (), the N-oxide forms, pha_nnaceutically acceptable acid or
base addition salts and the stereochemically isomeric forms thereof, are potent
inhibitors of the phosphodiesterase (PDE) isoenzymes of family IV (cAMP-specific
25 family).

c¢AMP (adenosine cyclic 3',5-monophosphate) is a key second messenger, the
concentration of which affects particular cell activities through activation of enzymes
such as kinases. PDE IV is known to hydrolyse cAMP to its corresponding inactive
5'-monophosphate metabolite. Hence, inhibition of PDE IV leads to an elevation of
30 cAMP levels in particular cells such as the respiratory smooth muscle cell and a wide
variety of inflammatory cells, i.e. certain lymphocytes, e.g. basophils, neutrophils and
eosinophils, monocytes and mast-cells. A number of allergic, atopic and inflammatory
diseases are deemed to be caused by higher-than-normal PDE IV concentrations which
result in low cAMP levels and hypersensitivity of the thus affected cells for excitatory
35 stmuli. (Examples of said hypersensitivity are for example, excessive histamine
rejease from basophils and mast cells or excessive superoxide anion radical formation
by eosinophils.) Hence, the present compounds having potent phosphodiesterase IV
inhibitory properties are deemed useful agents in alleviating and/or curing allergic,
atopic and inflammatory diseases. The functional effects of PDE IV inhibitors are e.g.
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or malignancy, cachexia secondary to acquired immune deficiency syndrome (AIDS),

30 AIDS, ARC (AIDS related complex), keloid formation, scar tissue formation, Crohn's
disease, ulcerative colitis, or pyresis.

The present invention thus also relates to compounds of formula (I) as defined
hereinabove, their N-oxides, pharmaceutically acceptable addition salts and

35  stereochemically isomeric forms thereof for use as a medicine, in particular for use as a
medicine for treating disease states related to an abnormal enzymatic or catalytic
activity of PDE IV, and/or discase states related to a physiologically detrimental excess
of cytokines, in particular allergic, atopic and inflammatory diseases, more in particular
asthmatic and atopic diseases, most particular atopic dermatitis. Thus the compounds



‘Exarrpl es of cytokines are nonokines and | ynphoki nes and they may be

produced by a w de variety of cells. For instance, RS04k S
general |y ref %¥H2% as bei ng produced and secreted Eeﬂgﬁﬁononucl ear
cell, such as a nmacrophage and/ or nonocyte but many other cells

produce nonoki nes, such as natural killer cells, fibroblasts, 15

basophi|s, neutrophils, endothelial cells,jfirain astrocytes, bone marrow
stromal cells, epi deral keratinocytes, and [err]-I|ynphocytes.

Lynphoki nes ar e of éeeratdt jnvestion iag e tsed fof the manufadtedenfa predidamentfdoyredtipgphocyt e

cells. Exanples (IL-1),
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negative 25  semtinmric aobdtapicdissedes, syostchanticalar atapid dermatitisi Saitl ovethodi st ress
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phar maceut i cal | yeﬁb%@mﬁmﬂéh&%ﬁﬂfﬁfﬁ'@% thescompqunsis of the instagiaraReR: Al ey
i soneric forns tbﬂﬂa’ceca‘daﬁpmnmraagemmddaeraaabowmmpmmfaulgmueﬁmonl;smdas a

medi cine for ”eaawcqmgﬁ&s?é@g%é&?\ﬁsesr} ﬁ%;&&énﬁ&hé% bRk, enzymatic or

catal ytic activity o sease st es related to a

physi ol ogi cahyy ¢t ?W%{bu@?%&ﬁrﬁy of the confbourkd¥ bPERRRS (1) by B@B&ﬁ&bﬁ'ﬁd

I t t
st hmat ¢ and. af P et LIRS of e FRRoRe st WPMEHROANEL Thus € e

conpounds phosphodlesterase type IV B produced in insect cells with a baculovirus vector”. . 13.
of "the present i RURRH kM HRY iDGrd i aembye urséa&o aaﬁwsa&& HeQsdThinéks BEEE cament

for treating C n. p topi c
dermatitis. °°“?1Ff’§€é§ °«5§Waﬁ (ﬁ%aﬁgﬂhe e§ ?%T‘I to g 2 L&%
treating war @bl diserses Sn¢hagsarsior ingigncee BFW@“C{CPW%P% e@é%g‘%eétp&“ﬁcé‘?adf ed to

an abnormal enzy bl ,CBftnckorbtrittiorcof it guined pig hichea in vivoPbikd thd/in vivaddstr di sease
states related t QA?A:!H@%?& 1‘% cﬂgau%@d r%%(mf’ﬁl{rhﬁ&%ﬁl m%é‘cefﬁ& fHduced ear CY OKi ne€S,

in particular allerg seases,, nore in
particul ar ’H@P‘H’ﬁﬁ‘?'}'@‘%c?ﬁ:l*%POB?I%VCQIFYQ%%@@@“SHHE‘V‘W| cul ar atopic
dermatitis. ggld

Funhep ti(xje present compounds have only very low inhibitory activity on the
phosphodiesterase isoenzymes of family Il (¢cGMP-inhibited family). Inhibition of, in
particular, PDE III leads to an elevation of cAMP in the cardiac muscle, thereby
causing effects on the contractile force of the heart as well as on the relaxation of the
heart. In the treatment of the described allergic, atopic and inflammatory diseases,

35  cardiovascular effects clearly are undesired. Hence, as the present compounds inhibit
PDEIV at much lower concentrations as they inhibit PDE ITI, their therapeutic use may
be adjusted to avoid cardiovascular side-effects.



conprises the admnistration of a therapeutically effective anount of a

conpound of 10 formula (1) or a NNoxide form a pharnmaceutical IA}/
accept abl e acwausnN2@ase addition salt or a st ereocherﬁqg:lPP%/ PMomeric
formthereof in adm xture with a pharmaceutical carrier. I n general

it is contenplated that an effective daily anount would be from 0.01 ng/ kg
to 10 ng/ kg body weight. It is evident thay,said effective daily anmunt may
be | owered 15 or increased dependi ng on t‘f"le response of the treated

subj ect and/ or deraidsh PDEIV isHitors often cAi@hdversé Sisr@intdstial 516/ &febisAMost

prescri bi ng theo onpounds of the instant invention. The effective
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Such tests are urnea pl g trachea
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hyper sensi tivi t yin additiincthe comgidinds of thepresent intvirgiop me erpetted arshownd sr itlve onl y

very | ow inhibit h | soenzymas of
famiy 111 Gvﬁg.aar?ﬂ?%f’%’?é L,x%%?elcts This may be e@méawdﬂoﬁah%cestﬁe
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causi ng ef f ect s t"Ie piwo ipbibition of the arofmataseactifityl'#est. heart as wel |l as on the
rel axati on of the heart. In the treatnment of the described allergic,

atopi ¢ and Inflamwmeﬁlummw%dcy@ﬂﬁahmmg p‘ﬂo@ém@ﬂﬁx@ﬁibiecﬂ' early are

undesired. Hence, t.he esent much
| ower concentr atc’l"'“(g1 ““ds g ﬁgﬁ %ﬁnnﬁat%cﬁ{ﬂ%%%g&%lphaﬂaﬁ & 'c’ﬂ ‘f%mepo S‘E%%Etdlncadﬁisné may
be adj usted 3o Hrafen wmomssmgarph%@w%@wmble carrier, and as active

- 14- Ar t -ikgredient RierapdoticAlly difettive amoiiit ©ha conipsendasd ¥R (I). To prepare

gast roi ntesti nal thég}gﬁna%mtﬁglt %g%s of this mvgrfmon, a tfxeraﬂeﬂ@caﬂf' gﬁ&ﬁ% SfyTRosnds,

however, have fe ects on e astroj nt may be

dermonstrated in Pheaticula cmi‘ﬁ' i aé?r‘b’t"g‘i}dﬁﬁ ‘B‘P" s&“é%’fno?ﬁ the 788 mﬁﬁ"?“‘f"’él“s "
The desi gnati on deBkined in iatrlat¢ Adnzisturesath dphamancutiedllyrasceptable barier] which May at i on

by J. A 25 BRRMOwiad thrlety JFlforRRS EpaRALEN thd Fdaw of Fr¥paBen dQREd for 1990, pp.

150-155. administration. These pharmaceutical compositions are desirably in unitary dosage

form suitable, preferably, for administration orally, rectally, topically, percutaneously,
by inhalation or by parenteral injection. For example, in preparing the compositions in
oral dosage form, any of the usual pharmaceutical media may be employed, such as, for
30  example, water, glycols, oils, alcohols and the like in the case of oral liquid
preparations such as suspensions, syrups, elixirs and solutions; or solid carriers such as
starches, sugars, kaolin, lubricants, binders, disintegrating agents and the like in the
case of powders, pills, capsules and tablets. Because of their ease in administration,
tablets and capsules represent the most advantageous oral unit dosage form, in which
35  case solid pharmaceutical carriers are obviously employed. For parenteral
compositions, the carrier will usually comprise sterile water, at least in large part,
though other ingredients, for example, to aid solubility, may be included. Injectable
solutions, for example, may be prepared in which the carrier comprises saline solution,
glucose solution or a mixture of saline and glucose solution. Injectable suspensions



The cytokine inhibitory activity of the conpounds of formula (1), such as
the inhibition 10 of [err] TNF production, may be denonst r%&&&,pe I n
C ures.

vitro test "CwooRBB62 production in human whol e bl ood )

In addition, the compounds of the present invention are expected to show no
or little endocrinol ogi cal side-effects. This nmay be evi denced by,
for instance, the 15 "Testosterone in viyg. test, the "In vitro
inhibition of the aromatase activity"-test and the ™In vivo
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of their ease i ngeﬂéi?ﬁWF%‘FF"&@’F%‘E?HRCWmcm!"&{biP@iYsbeaM capsul es represent the
nost advant ageous oral unit dosage_for in which 35 case solid
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to the skin and/ Qpt tBaifiRg a predetermined quantity of active ingredient calculated to produce the
30  desired therapeutic effect in association with the required pharmaceutical carrier.

Examples of such unit dosage forms are tablets (including scored or coated tablets),

capsules, pills, powder packets, wafers, suppositories, injectable solutions or

suspensions and the like, and segregated multiples thereof.

~t

35  The following examples are intended to illustrate the scope of the present invention.

Experimenta] part
Hereinafter, “THF" means tctrahydrofuran, “RT” means room temperature, “DMF”
means N,N-dimethylformamide, “EtOAc" means ethylacetate and “DIPE” means



hel pful for preparing the desired conpositions. These conpositions may be
adm ni stered in various ways, e.g., as a transdernal patch, as a spot-on or
as an BloBBidkz OF cream As approprl ate conpositi ons BGWERSYPROES,|
application there nay be 10 cited all conpositions usually enployed for
topically adm ni stering drugs e.g. creans, gellies, dressings,
shanpoos, tinctures, pastes, lotions, solutions, ointnents, salves,

powders and the i ke. Application of said cHﬁpositions may be by aerosol,
e.g. with a P ﬁhhgnt such as nitrogen, carbon dioxide, a freon, or
W t hout a propelp%n g as a punp spray, drops, lotions, or a

sem solid such a?tgm&%%%ég@ﬁ@%ﬁggﬁgékﬁ%&@%ggéch can 15 be applied by a
swab. In particu 3 uch as sal ves, creans,

gel lies, oi nt menE3aBReALhe |ike will conveni ently be used. I n order
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2- hydr oxypr opyl - Baulningteyﬂioodﬂmtmmas stitted for@fe houk WeRT. Sméuabummahmﬁm S may
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armace
aqueous corrp&gl t |‘6‘ﬁ% “'éggc@ e ggp@xgedggapﬁéayg{fmegcqmgéﬂtm é%%ﬁﬁﬂmg are
obvi ously nore s&vapatated yielding 38.2 p &b)rphemd tb[ﬁde;tlnpeﬂtyinx)e&[(ﬁheﬂdxygarbonyl) | t
i s especially adygpt ﬁ@@@g@]}ﬁx@ 1}3&%&}; GnttAE 1f orenenti oned phar maceuti cal

of Gosage. | O OEpR e P8 mel %ﬁ%@h@ﬁ e QLB TR s

of dosage.
sui tabl e as uni tameyhmmm@é% gwbland 4-dimethylaminopyridineafcatalpic quapitpddet er m ned

quantity of aetiver-disghedisen) »ﬁa@'sﬁ#éd%h&ﬂ:fﬁ&em%ﬁrst hﬁes%@«enw%s' red

h ' ff I
Biamt s of such Sl TEI A Hasted ool YioRaroly e Eiaior “Coat co

0osSa
Cabl ots), (@m@r&gﬁ%p@mmmcwm@ , m@r , emmmsoms,
i nj ect abl e sol ut icoleatednd the solvensu&mﬁlﬁarMyxalﬂIiguﬁl@(QBB% of @NI-[294H(cyelat ed

mul ti pl es thereof emylgﬁy)-s hy-mﬁ (yghgmlmoﬁ,ﬁwgge“ rren%'eg'} par?n{eﬂn'izs'l ustrate

t he scope of the present |nve
Her ei naft er, 20THExam@ang tetrahydrofuran "RT" means room tenperature,

JOVE' - meang Nl BRERYSRAGRI) ey P AR ARG S5 a2
- 16- di i sSpryiaming (043 mol) in CH.ClA(75mi)eyps stirrsd 3hO0-81C. 1 hmixyre of phethl at e
conpounds carbonochloridate (0.03 mol) in CH,Cl, (25ml) was added dropwise. The mixture was

stirred at RT for 1 hour and then washed with NaOH (1N) and water. The organic layer

25  was separated, dried, filtered and the solvent was evaporated. The residue was purified
over silica gel on a glass filter (eluent: CH,CL/CH,OH 98/2). The pure fractions were
collected and the solvent was evaporated. The residue was dried, yielding 7.2g (77.7%)
of phenyl [2-[4-(cyclopentyloxy)-5-methoxy-2-pyridinyi]ethyljcarbamate (interm. 3).
b) A mixture of intermediate (3) (0.018 mol), 2,2-dimethoxyethanamine (0.02 mol),

30  4-dimethylaminopyridine (0.005 mol) and triethylamine (0.036 mol) in 1,4-dioxane
(75 ml) was stirred and refluxed for 48 hours. The solvent was evaporated. The
residue was dissolved in CH,C), and washed with NaOH 1N and water. The organic
layer was separated, dried, filtered and the solvent was evaporated, yielding 6.6g
(100%) of

35  N-[2-[4-(cyclopentyloxy)-5-methoxy-2-pyridinyl]ethyl}-N'-(2,2-dimethoxyethyl)urea
(interm. 4).



Example Al 5 a) A mxture of
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resulting in a sﬁé%oo ‘(%3 g%*fcaff*ﬁg 8&?@{%3%2% Lwalefp&)%eca&?yspwgs

filtered off and the filtrate was evaporated, yielding (+)-5-methoxy-4-[(tetrahydro-3—
furanyl)oxyl-B-{(trimethylsilyl)oxy]-2-pyridinesthanamine(quantitative yield)
30 (intenn_. 8).

Exampic A3

a) A solution of (+)-6-(cyclopentyloxy)-5-methoxy-B-methyl-2-pyridineethanamine

(0.037 mol) and diphenyl N-cyanocarbonimidate (0.037 mol) in ethanol (100 ml) was

stirred for one day at RT. The precipitate was filtered off, washed with ethanol, DIPE,
35 then dried, yielding 9g (61.7%) of (+)-phenyl N'-cyano-N-[2-[6-(cyclopentyloxy)-5-

methoxy-2-pyridinyli}propyl}carbamimidate(interm. 9). The filtrate was evaporated



was added dropwi se while the tenperature was kept bel ow 25 [err]C The
resulting 5 reaction mxture was stirred for 2 hours at then for 30
m nut es whi | ewo®ekézey on an i ce-bath. The precipitat e"W?ﬂ(‘fered
off, stirred in EtOAc (400 m) during 15 m nutes, and on an ice-bath
during 15 minutes. The precipitate was filtered off washed with D PE
(2 x 50 mM), and dried, yielding 277g (70% of N- (2, 2-di met hoxyet hyl ) - 1H-
i m dazol e- 1- carboxam de (interm 5). 10 8- A nmixture of

(>.4(Cy0'0pr0pyt Boc¥d press ”iﬂé% éiw%dggugm- @f“;gw gaﬁ on
0. 025 1o Brhedi at i m
ar e (8025 ot (LB ERER St B e T e

resi due was sti r fiketed andulat solvertiwas evaporated, lylekdiny 41 g uf éntevardiete (9)aTotaldricld ish
tol uene and Et OAggg The separated organic |ayer was dried, filtered,

and the Solvept (S350 oL ok abi 0 ik 450 ot b 2 el o

propyl met hoxy) - SWMMgtmﬁemmnd(mgﬂ nph) omplyd-flioRdne (30, 18)) diasrsidadtoyasblation ur ea
(interm 6). ro g}‘@ﬁ)l:& mol) in B4-didxdHeX 50(;&&? Phe resultmg reactxon mixture

5- met hoxy-4-[(t et rah r 2 necar box

(0. 057 )r%l) Eagd ik w589 q)‘y sd[l)% ﬁf’? ?‘TQBS‘%F)WW

stirred at RT. Tnpmhgtbr az@ this mgix tuzereas axtipoted twith I@L@Q ’D&&dpaer)orgamc layer

ﬁ[fr;]edwggrg? ﬁ?&ae]gagrmm@aﬁssmp ated. hﬁ.err@smbwgagmﬁedb %‘ﬂ?ﬁﬂ I ?nre
xtu [ xtu

was stirred for ¥ Wtﬁﬁx?éyo(virsﬂbcage}?éueg %@(@gﬁ%ﬁﬁr %%FBV@%RW%S i [ ed,

filtered and t he collected angdshe solventpens evapangisd.ialding 4632(397%) of(d)-Nevano-Anid-

azeotroped on th@ﬁ-(c?élaﬁe‘ﬁlyﬂﬁﬁpslfnaﬂ@iyd- yridinylJplofy1PND@,2-dimethoxyethyl)guanidine

() - 5- net hoxy- 4- [QL ?/ ro- 3-furanyl oxy] err]-[(trimethylsilyl) oxy] 2-
25 pyri di neaceton e (quantitative yield) (interm 7). b)

m xture of inger (7) (0 074 nmol) in THF (500 M) was hydrogenat ed

ith Ra .. Af L, Kk f 2
\(,amqw val ents), nte Ke %&to Ei‘m ?N %gﬁ‘mm gﬁfg‘h ﬁ?l&fﬁgf‘? r(a?l‘bg&?ﬂ’gb?rf Fﬁ?&g‘[{é& wa?
evapor at ed, vyi el maﬁgxr(e)iagﬁﬁé% Hbsojutien pf dimethylisyifioxide30.0420 mol) in CH,CL, (10 mi)
furanyl ) oxy] - [ er IW]u [ac(ded mw&ymlshﬁngw&manwEordlmﬁat-lfmmm sediedant i tative

yield) 30 (intq _[2-hydroxy 24310 &[(5 hen p@ ty &}H li&h -

(ERRAETIS At ai oy foe v LT

m) was st iat 68t dndrstlmng wasngontinuedior 1T hnin pr@CCpTHeathyamins (G.07170e08d of f,

‘(’\?S gﬁg nW: t RI e'é hg% addell e wﬁéat -60°0Ghd i mr?gqvaSY:bﬁ{nQé(ﬂgr 9ehid Ohe MR rufdfwas

y y

net hoxy- 2- pyri di ryxft]‘% %‘b@?‘fcﬁ%‘biﬁ@%&%éﬁ%?ﬁ? seggrated arganic [aypryas dfed;

evapor at ed ), filtered, and the solvent was evaporated. The residue was purified by column - 18-

under reduce@spr @Edhiadgrapiicoveslicd g6l (Mot G ERCHEOH ba6 e blide @ab@int vereThe

organi ¢ sol ution [ } organic

| ayer was separ at eéecteg am?lge mnﬁgas eb:{p%?mctd ;ﬁﬁ&ng“l IBQ (89 é%\?rg'é dliwcﬁo
1-[2-{5-methoxy-4-[(5S-phenylpentyl)oxy}-2-pyridinyl}-2-oxoethyl}-2H-imidazol-2-one

(interm. 11).

30  Ereparation of the compounds of formula (I)
Example B1
A mixture of intermediate (2) (0.037 mol) and HC! IN (0.1 mol) in methanol (300 ml)
was stirred for 5 days at RT. The mixture was basified with NH/CH,OH. The solvent
was evaporated and the residue was purified by column chromatography over silica gel
35  (eluent: CH,C1,/CH,0H 95/5). The pure fractions were collected and the solvent was
evaporated. The residue was stirred in DIPE, filtered off, then dried, yielding 5.9g

[1




filtered and the sol vent was evaporated, yielding 4.1 g of internediate
(9). Total yield is 89% 5 b) A mxture of 2,2-di mpich pfgnam ne
(0.015 nol ), WOOM¢| anmi ne (0.026 nol) and 4- di net hyl amﬂ;ﬁgﬁ/ri di ne
(0.0065 nmol) in 1,4-dioxane (50 mM) was added to a solution of
internediate (9) (0.013 nol) in 1,4-dioxane (50 m). The resulting reaction
m xture was stirred and refluxed ovenm ght. The solvent was

evapor at ed. The resi due was taken up into water and this m xture was
extracted wi th I Bbydf GO ei2rB-(cytlvpemsypray)dthydroay-8epyiidinypyepyl}dI(B-dihydas- dr i ed,

filtered and thgfggkamlz_&ga(gﬁ ﬁ@li).The residue was purified by colum
chromat ography over silica ge eluent: CHerr]dJ[err]/CHerr]COH 99/1). The

pure fractions WampleB2 collected and the solvent was evapor at ed,
i el ding 4.13 799 - N - .
%/ 6-(cyc ? opent 3 I c(%ﬁflg&f?%tgﬁg%gd g”ggra }d};&na? rhl%opdﬂ‘]ofw e—“kyﬁ?'?-%f:ﬁ)é{ohoc% >9<§/ et hyl)gu
ani di ne 5 (i"FfK P Fetherp) (1 m)wa%kaﬁﬁié &@“ﬁﬂlﬁﬁeﬂéﬂi‘@ﬁd%dghe Nerr]. A
sol ution OL et hadeditwlasdﬁapdiht@d.:'ﬂe_résihuearbﬁpdﬁﬂe)l by ml@h? ehrorhatbgraphy ovdr4 0 lm) )
was stirread at - . | | : o n
%L %1 )(Jl&m’ 6%?‘%%8%?&& E%\é\n ggd %0?355??& Q.En“”gagé%%%m i nued

Gierr]a i
f 0£ © r5r ]m n[ :»[ ' ! 6((; lecied apg the sqlyent was evaporated. residue was dissolved in 2-propanone

1, 3-di hydr o- 1- [ 2négmhveried-irite [ho-hydrothbotic-adid[s§1b¢1) svith [ HE2tprdpanoly The? - pyri di nyl | e
thyl] - 20 102Hhdal 45E Qs Andbiforf GRIEREY iﬁosg@@g% @Jl)[z.i[ﬂ(c?tilsge%fylﬂ [err]
(10 M) was added W se -6 r] C.and. St Ffjng was_conti nued
for 15 min at - GoPer UG emptysy fh-prRA IRy iy deo- 2 SRSl 2 e

dropwi se at - 60[one.2HC) (aerdpaand 20)i ng was continued for 5 min. The mixture was
treated with water, then extracted with CHerr]C [err]. The separated

organi c | ayer (MgSg err]), filtered, and the sol vent was
evapor at ed. The HR@$iM B0dasl) pes sddeddiopyisciolasaitidtof inteediami(Yr aphy over
silica gel (gl ueobloiGhlipiniHe B2 mlsndite fshkibkreddioRnixtki el irked ahdefilrias wer e
g? |3|_ gﬂl; gr g?d t f}gr Zst(x)olu\ré.e tH?e &{g&iog\rlrg tgx[e%agccjbo!é& terrl.‘.actiédqgthlv'va%rgallgaggédgv@h of
1- [ 2- [ 5- met hoxy N4CS,-apé tig it Yyis)easscedwithEtOdc nThe separgscdoarganid lhyeP Was ni dazol
(|2) one o (i lrmiea,rm:erka)md thSSblvent FERAED ITHR Resfue WaLpEHBEPBY. A f }for rmlda
anp . Xt ) I B an
HO 1IN (0.1 nol )°%f°§‘jaﬁ’§f“ﬁfé”n%‘;lgr %&g{vﬁ“g‘(" tﬁ%‘%@%ﬁ*‘f?&?‘?@%@%&%& RT.
The mi xt ure Has WRsFRlEdes ad the SRIMEHMeF FLapprated.| T residne wap repusified by columpg g
evapor ated and tchenaegrahyovwsnsiiqage] Eivest: O, OCHOH 100/00upgtaAihEa@Ps/S)0 The
silica gel 35 I_Efg?é fHRfdns w@ﬂ&ﬁé&eﬁ%%%&%%a%g\/a%am hlgxe e WadGiqNS Were

collected and t nt S vapor at ed. e resi.due was stirred in
DIPE, filtered df P,ﬁﬁ@?{%&?@&? dgi?deﬂgFﬁ igecyproduct was repurified by
-19- ( 52.highypedformance liquid chromatography. The pure fractions were collected and the

O-1-[2-] 4|- (Y c| BREHtHWAS Evapdrated MK resfdise 20 Yiirk<di iR WIBED HREVA dfr, Washed 'y dr O-
2k i m dazol - 2- On&ie&.cy?e%r?gu 6!94g]&)-[l-[2-[6-(cyclopentyloxy)-S-mcthoxy-z-pyridinyl]propyl]-1.3-

dihydro-2H-imidazol-2-ylidene]cyanamide (compound 22).

Example B4
Reaction under N, flow. A solution of intermediate (11) (0.0049 mol) in THF (50 ml)

30  was stirred at 0-5 °C. CH,MgCl (0.0054 mol) was added dropwise. The reaction
mixture was decomposed with a saturated aqueous NH,C) solution, then extracted with
CHLCI,. The separated organic layer was dried, filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,C1,/CH,OH 95/5). The desired fractions were collected and the solvent was

35 evaporated. The residue (0.5 g) was repurified by high-performance liquid chromato-
graphy (eluent: CH,Cl,/CH,OH 98/2, upgrading to 90/10). The pure fractions were



Exanpl e B2 A m xture of conpound (1) (0.0194 nol), chloro

di fluoronethyl and Klerr]CJerr] (0.0194 5 nol) in methanol (100 M) was
stirred for IfoResne at 125 [err]Cin an autoclave. The PCT/EFS9/234%  was
evaporated. The residue was purified by colum chronatography over -
silica gel (eluent: CHerr]C[err]/CHerr]OH 95/5, upgrading to 80/20). The
pure fractions were col l ected and th% sol vent was evaporated. The
resi due was di ssolved in 2-propanone 'g'nd converted-into the

hydrochl oric acigy éaééan&&m%%lv&hbbséd et "THR iftne whb'Qirrkd in DIPECHIRINAHE WA S

filtered off and d €, 7 2- 4 cIo entyl
olxy) 5-[(difl uor'ﬁﬁéi"ﬁg\e : ]Ylﬁlg‘%&z&%‘ﬁ Q’W‘*‘ %%%Jr : Errﬁ wpm d;zol 2-
one. 2HA  ( conpoukE(S-pbanylpentyl)oxy]-Erysidinydlp@pyl)- 2H~1nudd®l-29qlﬁK¢°€®ﬁu’@m) was

added dr opw se t oI ution of internediate (10) 15 gég 0101 nol) in THF
(82 m) and the "P?&f"PE’aWF WrreRreRRTEd arcqrdnede pre of theahevecg ?‘ég" No.).
for 2 hours. §TheTgppalcti on m xture was cooled, treated with water, alkalized
W th Na[err] CO ] andzthls m xture was extracted with Et OAc. The
separated organic a er NARs b , filtered and the sol vent

evapor ated. The re5| || f| col um chr omat ogr aphy over
silica gel (eluent: err] err] OH 90/ 10). The desired fractions
20 were coll ected the “DL\LF\I"If was_evaporated [he residue was
repurified by co aan .| Ri*chrrimgt ogr apily over|sikicd gel (saent:

CH err]C [err]/ CHNer{ héH 10040, ypgrading to 9p/5). The pure

)

fracti ons were cpwe e1 t sol é/)%p ol eyapgr aijed. The residug was
stirred inl DI PE ed df 8(§¥|ed e (bt ai ned product}j was
repurified by 2 npdh (jﬁéﬁ oﬁner?c'é‘fﬁyé@f‘ﬂa%’h onBt odr aphy. The pure

fractions were cpl3efBdd am gt He |25 cyivpugyit wuasCH:sapor ated. The res]i due

\(A?S[itl[rergl(gyE (F))Eehg!yl: ? 5@;;'[?10 %g“p@rm 1y§¥_‘g ﬁﬁ?@%‘?’g{agi(ng) 0. 549

di hydr o- 2H i ni dago? - PBH i ddne] By dnHl a@m(e’e Exanplle B4
Reacti on under Njeér]Bfl oGH:s \ &0l {udyclopropfimiethye rrsa‘sate (11) (0.0049 jmol) in
THF (50 m) 30 |was| gl FCRSl| @H3]-5 Lﬁ[JpL,QY] r cegMICl (0. 0054 nol )| was

added dropwi se. The feact d nposed with a satjrated

aqueous NH err]C go gt' tﬁg‘ { h&h &?Fé@&é’ﬁ"ﬂﬁ Ch3 CH err]d[err]l The

separat ed organi ¢ 10ay8fl V\fég3 ir Bed, frhenydpesty) a1dcﬁﬁe sol vl (ks

evaporated. The [egsi fiBa Wasl pul fiaegcrwd&ﬂl,ﬂgn cltHgndt ogr aphy over sflica
CH

\?\glr e coll ef:telegegﬁ'ciwcj;%ggglb\gektegv\; > atSEg?’T'rl'ﬁedrezlsir Sgef E S.CtSI S?Swas
repurified by high-performang¢e |ijqui d chromat o; graphy (el uentf
CHerr]d[err]/CHAA 9812, Okbgr 8di |ngyclopropgiretyl | TRE3pYre fracti ons wefe
- 20- 18 |B1|OH | H phenylpentyl CH3
19 |B1}OH| H cyclopentyl CH3
20 |B2|CH3| H cyclopentyl CHE, HCI (1:2)
21 | B2 |CH3| H | 3-tefrahydrofuranyl | CHEF, HCI (1:2)
23 | B4 | OH [ CH3| phenylpentyl CH3
Table 2
_— R?
H—N N—CH:—(lf | Ny—or’
\!)( R} A—O0Rr?
N
Co. | Ex. R R’ R’ R
No. | no.
11| B.l H H cyclopentyl CH3
12 | B.1 CHj H |- cyclopenty! CH3




"collected and the sol vent was evaporated. The residue was stirred in DI PE,
filtered off, washed, then dried, yielding 0.20g PCT/EP99/02045

() -1, 3- di hydr¥02248&2ydr oxy- 2- ( 5- net hoxy- .
4-[ (5- phenyl pentyl ) oxy] - 2- pyti di nyl ] propyl ] - 2H i m dazol - 2- one (conpound

23). The foll ow ng conmpounds were prepared according to one of the
above exanples (Ex. No.). 5 Table 1 21- - [err]

Co. Ex. Rerr] Rerr] Rl err] R[err] Sal t No. no.

1 B.1 CHerr] H cycl opentyl 2 B.1 CHerr] H
3-t et rahydr of uraﬁg&i]sé 3 B1 H H cycl opentyl

CH err] 4 B.1 CHegr] H cycl opentyl CH err] HC
(1:1) hydrate (1:1)//\ {{ H H cycl opropyl met hyl CH err]
6 B.1 Clﬁ[err]wnt% '@ t hyl CH err] B. 1 CHerr]
CH err] cycl opgnt yl 9 B.1 CH[err] H
3-tetrahydrofuranyl PCH err] 10 B.1 CHerr] H phenyl pent yl
CH err] HC . (T: 2 1b 1Y OHgs H s t @t r@hyjdr of ur anyl

CH err] 16 ﬁg.‘:k J%O—I RH 15 [erRr] ﬁ B QH err] 17
B.1 H H lfy&\fpl 8! et hy CH-et C%—fg B4 H

phenyl pent yl CBl[ ¢r B 319 B.1 @_H 3 | Ocykl opentyl

CH err] 20 B.2 CH e¢rr] H opentyl CHF[ ferr ] HCl
(1:2) 21 B. A TCI]{lerl ] gH | 3t e1 \ggngflu GFlEerr] HC
(1:2) 23 B. 4 r ] ePent 6:H[ err Table 2
[err] cp. 14 & r] Rlecry%p ntyl @érr Rlerr]

No. no. 12z | Bl CH3yl H yclopentyl DRREN CH err]
12 B.1 CH[e r] . H cyclo

e
Table 4 lists both the expenmenPal (co}/umn heading "Ex%:er") Jnd theoretical {column
5 heading "Theor") elemental analysis values for carbon (C), hydrogen (H) and nitrogen
(N) for the compounds as prepared in the experimental part hereinabove.

Table 4
Co. C H N
No. | Theor Exper Theor Exper Theor Exper
3 61.84 63.35 7.08 6.98 13.46 13.85
4 54.77 54.91 7.17 7.05 11.21 113
5 62.05 62.27 6.76 6.62 14.39 14.52
6 63.28 63.35 7.05 6.98 13.74 13.85
7 65.08 65.23 7.73 7.6 1271 12.68
8 69.04 69.02 6.6 6.34 11.71 11.5
9 60.06 60.18 6.88 6.63 13.24 13.16
11 63.47 63.35 6.78 6.98 13.88 13.85
12 64.29 64.33 7.51 7.3 13.21 13.24
13 63.41 63.35 6.91 6.98 13.73 13.85
14 64.25 64.33 7.34 7.3 13.23 13.24
15 56.56 56.07 6.15 5.96 13.48 13.08
16 64.86 65.38 5.8 5.76 11.17 11.44
17 58.92 59.01 6.33 6.27 14.13 13.76
18 66.32 66.48 7 6.85 10.69 10.57
19 59.65 60.18 6.51 6.63 13.1 13.16
20 47.78 479 5.25 5.44 9.75 9.86
21 44.73 44.87 4.67 4.94 9.66 9.81
22 63.25 63.32 6.86 6.79 20.77 20.51
23 66.11 67.13 6.95 7.1 9.97 10.21




-21- Table 3 [err] Ex. R err]

Rl err] Rl err] Rerr] D No. no. )}fltwwwogﬁrr] H
CH err] Owo 99/50262 1.3 B. 1 H H cycl opent
14 B. 1 CH err] H cycl opentyl CHerr] O

CH err] H cyclopentyl CHerr] NCOCN Table 4 lists both the
experinental (colum headi ng "Exper") and %@eoret ical (colum 5 headi ng
"Theor") elenental analysis values for carbon (C), hydrogen (H and

ni trogen ( N, Pesrmiabfosi@BouR@Es as prepared in the experinmental part
her ei nabove. Co. C

"N No. 3
61. 84 633S ) . 46 : 54. 77
54.91 7.17 € 5 : - <2 62. 27
6.76 65 62 The allexmn@and/or ct_n;mgsﬁect of the m@tant cogmmggls on alle@gcggl atopic 7. 05

6. 98 13. 74 diseasdsdvA3assessed by ah in vitd2saP system @%eidet an inhibitingleffect on the 7. 6

A e et LA L R
11 63. 47 §§v:§é{7tw fo@rs Zf%er m;ecggn &ﬁm me,Ltgm%ﬁcul%yer%%letﬁscct CT%F wejtg

64. 29 64. 33 63. 41
63. 35 6191 harvestedaggd pelleted ay5D0gfor S minptps.gThe cells werg Jysed ingl) midysis- g4 33
7.34 7.3 buffer chns@ti@of 20 rild T2ié, 10 mM EGFA, 2 mMANGEDTA, 1% &rign-X-100,6. 15
5.96 13.48 1mm i \Qﬁ,mnMNﬁﬁz n%f?eﬁ tine, pepseifine and w%mne 5.76

11. 17 11. 44 % o 10 mMNEES2 ng/ 00 F nﬂ%’ nean 35 14.13
13.76 18 03%@@“2%@@%100"#@@0“11756%5 5"“““‘260‘619"'» 10. 57

19 59. 65 s6l0biliZd cells werbdentrifuged Gt 480 rpm for 13 hirdutes at 4°L3. ThS resulting
IS  supematant was filtered through a 0.45 um filter (Millipore) and brought toc TBS buffer
(50 mM Tris, 150 mM NaCl pH 7.4).

The supematant containing phosphodiesterase (PDE) type IV B, was subsequently
loaded onto a 5 ml anti-FLLAG-Mz affinity gel column, previously activated with S mi
20 100 mM glycine pH 3.5 and equilibrated with 20 ml 50 mM Tris, 150 mM NaCl pH
7.4. After washing the column with equilibration buffer, PDE IV was eluted in 1.5 mi
fractions containing 37.5 pl IM Tris pH 8. The fractions were dialyzed overnight
against 20 mM Tris, 2mM NazEDTA and 400 mM NaCl pH 7.5 and tested for PDE IV
activity., Identification was done on SDS PAGE and Western Blot (anti-FLAG-M3).

25  Active fractions were pooled, brought to 10% glycerol and stored at -70°C.

The incubation mixture (pH 8) (200 pl) contained 20 mM Tris, 10 mM magnesium
sulphate, 0.8 WM H-cAMP (310 mCi/mmole) and the phosphodiesterase type IV, the
amount depending on the enzymatic activity. A protein concentration was chosen that
30 showed a linear increase of phosphodiesterase activity during an incubation period of
maximum 10 minutes at 37°C and where less than 10% of the initial substrate was
hydrolyzed.
When the effect of different compounds on phosphodiesterase activity was tested, the
medium without cAMP was incubated with the compound(s) or its carrier (DMSO - 1%
35 final concentration) for 5 minutes. The enzymatic reaction was started by addition of
3H-cAMP and stopped 10 minutes later after transferring the microtiter-plate in a
waterbath at 100°C for 5 minutes. After cooling to RT, alkaline phosphatase (0.25
ug/ml) was added and the mixture was incubated at 37°C for 20 minutes. 100 il of the
mixture was subsequently applied to a GF-B filter-microtiter-plate (Millipore) filled



20 47.78 47.9 5.25 5.44 9.75 9. 86 21

44. 73 44 87 4. 67 4.94 9. 66 9.81 PCTAP99/020653. 25
63. 32 6 g'gmwsozsz 6.79 20. 77 20. 51 23 66.11 67.13 -

6. 95 7.1 9. 97 10. 21

-22- C. Pharmacol ogi cal exanpl e Example C. 1: Inhibition of
reconbi nant human nononucl ear | ynphocyte (Msk) phosphodi est er ase type

IV B produced in insect cells with a bacul ovirus vector, 5 The

al | evi ati ng andmith 38@ 1} PBAEfSephindexsA2§ suspénsion afihe platapeuwasbedhtimed withyTc and

atopic di gezcaM TESpH 3.3 As 8 filtvatad Wekd tollbdtéd¥oPEcuntingSi HePatkafd Tt ect an
inhibiting effe AN ik Pfation ¢ unterreconbl nant human M\L phosphodi est erase type
|V B. SeveRTYIPRCRBGP ™A t er i nfection with reconbi nant

bacul ovirus, the,in ot C re.l harvest ed and pelle t 500 g for
5 m nutes. Tﬁe ?gﬂ’%ﬁ’\?\é@ 5?%&:0&@%%%?8 c?r‘f’p?“)‘} %n-recmﬁ”na"@twg}ﬁ\g%ﬁl?lsé}c’fng of
20 nM Tris, 10 mtE@mEDEIWéImmuedalwfmmwmwyofmemstar_ttnM

Na[err]VQerr], c&a%mmﬁxe m&tmtg]oﬂmt TV B JeRUPEitrbIR fvas Bdudted dnf) Hstad'id
aproti ni ne, T8b1e53 [err]g/mM Dbenzam dine and 100 [err]g/mM TPCK pH 7.5.
n

After 5 m nutes ice, solubilized cells were centrifuged at 4000
rpmfor 15 mnu t 4[err]C. The resulting 15 supernatant was filtered
t hrough a 0. 45 [edmfitt-err{Mttipore) grdbrought tgo- TBS buffer

(50 MM Tris, 150 nG&.NalCl Tesd 4. 4)% heCsuper rMastarjt c®nt i ni ng

phosphodi est er aje ¥&DE) Dysse |IALRity hWas suldseNoeni | Pose | Activispfled onto a 5
m anti-FLAG M érr |, af |1§i‘w gels col um, preéaou:;T .1zﬁt|vq45ed wth 5m 20
100 mM glycine pH 3.5 pnd_eqyilrbrated w tih m 50 Tri’s, 1150 mM NaCl
pH 7. 4. Aflt et waHOndtt|he 8ol yrm wi t|h d4ui [i ¥ Mijon Wuffer, PDE IV
was eluted in 1.5 rd 10°M rjactsizon$ cont g nisg $7IU31\{I rrjg8 1M Tris pH 8.

The fractions wére ¢i al yee cvei/i]ggit gai Msigs MMeiri $, 2mv
Na[ err] EDTA and {40Q_ ni %{;&;:H .o and tested_fo DE 1|V activity.
I dentification das donk nMsds PRGE|and st én Bl H 1‘( nt i PFLAG M2). 25
Active fractiond wee pddrd,| bs&ught to 10%I18 y¢etdfMand 5t ofed at
-70[err]C The | mgahatli oggm xture (PH®) (20 Nrelrédg ¢ontai ned 20

MM Tris, 10 mM rfagnesi pm, .« | phate, 0.8 J.ernq] Md,ertr] H,cAMP (310
nCi / nmol e) and ghquhos oMest??as type IV,Jlth Mﬁl& a%um dependi ng on

the enzymatic adtivity| & Mot ei™ concentritiZBn watd’dMoser?st h@t 30 showed

a linear increage qf pnomﬂwdi egber ase act] vidsy quig*ng n 3sncybati on peri od
of maxjgrum 10 m nutes at 3/7[err] C and where Tess than % of the
initical substrat - n%g’r ol yzed. When the effect of different

conpounds on ph > SE activity was tested, the » )
. The following formulations exemplify typical pharmaceutical compositions suitable for

systemic or topical administration to animal and human subjects in accordance with the
present invention.

15  "Active ingredient" (A.L) as used throughout these examples relates to a compound of
formula (I}, or a N-oxide form, a pharmaceutically acceptable addition salt or a stereo-
chemically isomeric form thereof.

Example D.1 : film-coated tablets

20 Preparation. of tablet core
A mixture of 100 g of the A.L, 570 g lactose and 200 g starch was mixed well and
thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g polyviny}-
pymrolidone in about 200 ml of water. The wet powder mixture was sieved, dried and
sieved again. Then there was added 100 g microcrystalline cellulose and 15 g



medi um wi t hout cAMP was incubated with the conpound(s) or its carrier (DVSO
- 1% 35 final concentration) for 5 mnutes. The enzynati CY@EMO?{] was
started by advkdews02620f 3H cAMP and stopped 10 m nut esf after -
transferring the mcrotiter-plate in a wat erbath at 100[err]C for 5

m nutes. After cooling to RT, alkaline phosphatase (0.25 [err]g/m)
was added and the m xture was incubated at 37[err]C for 20 m nutes. 100
[err]] of the m xture was subsequent|’y applied to a G- B

f '2|3t er-mcrot It th %zgke%@d (nfg'eiabli: Bﬂ.rs'me ﬁtfﬂglel \5‘%2 m51'xed well and_compregl_sﬁd intol talglets,

- 23- Wi - Sephadex- spensj on.. The pl ate was
washed 3 times W {1f wkble%f?ﬁwlwﬁg gﬁ%ﬁ—&’g?@"ﬁaw?the filtrates were
collected for c_(ﬁm!.limg in the Packard Top Count scintillation counter.
5h Tﬂe i nhi bi ;!Mﬁﬁ:fi&ﬁ&fggf t?&\?%l@ﬂﬁﬁﬂ@inﬁqmmt ik fétﬁﬁ\@{@br@%atﬂﬂdt Ita'n IMNL
phospho- i estera oﬁé Was Sur ifferent concentrations
of the inst ar?t ”mt“ ‘%“o%g&_ 3.@’1 Cfﬁglo%lggs(?@r?@gﬁo%é?’\(f‘ﬁ‘egg?e%vsm%ont role
was cal cul at ed added)7S sl ofidichjoromethanesand .53l 1,2,3-propaegisial. 1) g of polyethyleneCo.

Test % glycol was molten &4 dissolvedli@ S5 ml of diciforomethane. Thd\Ritter solufiEWas

i‘gt Lvi tXO[ err] gdded to %fomerggﬁ%n&he%&ér\é%ﬁ% ofmagg%iumoct}%mcl\)gw,fég 56

10[err] M 1 &f polyvinylpyrrofidone and 0ymj pf concengated color suspension and thesvhole wapQ[ er r |
M 88 10  hombBgenated. IBE @ible} cdvks were dokted with the thus obtaified mixtueih @ codtitg

63 7 appa}QLser rim 78 17 10[errM 75

8 10[err] M 68.5 18 10[err] M 77 9
10[err] M 68 19, 10[err] M 60. 5 10 10[ err]
M 57 Example D.2: 3fh topicaloegmyr ] M 73 11 10[err] M
75 To a solifion of 200 @fgdrydioxpropy! BEcyclodextrine in fuitified wate@isadded M 59

23 10[ erysl Mo mg ot 1 While stirrind?: HydrRSERRSIE kiR AUM ML Somplete dissbRfiod Sldl OW ng
formul ati ons exerrgl | f'é H&&I cia%. 9 rnac%hﬁakxgﬁorr_oom t oorys swéab‘#es for
systenic or topi &y soNHmIyroKide isiadged g i SHTMEPOElecerdl angd3s mg
accor dance wit h polysorbate 60 arp pdded and they mixtete éyheated to 70°Gc The esulting raituesis
]gA- I I) afl ;Jsed tdaamebagitm%bem xﬁgaﬁﬂal-aesn,rwlt;ﬁg ﬁﬁr}l%&h&?{mﬁiﬁ@yl@fcplgql, "
ormul a , or ) ce . acce e sa

or a stereo- ﬁ%ﬁzéﬁmgéqoﬁéﬁa?geﬁép i %'?gosrpﬁﬂateﬁ@még’f‘ga&“ﬁ’“aa&m of L bl

20  mixing slowly. After cooling down to below 25°C, the rest of the purified water g.s. ad

1 g is added and the mixture is mixed to homogenous.




Example D.1 : filmcoated tablets 20 Preparati on of tablet core A
m xture of 100 of the A'l., 570 g lactose and 200 g st ar cRc¥Bsvodssed wel |
and théﬁ“eg’v ¥ hunidified with a solution of 5 g sodi um dodecyl
sul fate and 10 g pol yvi nyl - pyrrolidone in about 200 mM of water. The
wet powder m xture was sieved, dried and si eved agai n. Then there was
added 100 g mcrocrystalline cellul ose and-255 ¢
- 24- hydr ogenat ed vegetable oil. The whole wa

conpressed i nt oGaaBs et s, gi ving 10. 000 tabl ets, l

of the active HIQI’Qd;b@@bundhavm the fétmatasol ut i on of 10 mﬂi\ Mﬂll“‘ﬂ

75 m of denaturated ethanol %ere was added 5 utei om of 5 g *of
ethyl cellulose in 150 m of dichloronet har}e 2'I'hen there wer e added
75 mi of dichloronethane and 2.5 m 178 -propanetrl ol. 10 g of

pol yet hyl ene gl ycol was noltén-*ség"‘m%’;@ﬁﬁed in 75 m of

di chl oronet hane. The | atter sol ution R’ added to the former and then
there were added 2.5 g of nmgnesi um octtadecanoat €l) 5 ¢ of

pol yvi nyl pyr kol ihepg and 30 m of concentrated col or suspension and the

whol e was 10 O_ngq,g&%g&? ChTJ‘{lﬁylt ép!;aﬁévl ﬁﬁ'éﬁhﬁte&‘@gtﬁ oﬁeogrttﬁg sWs{ltnerg]sgl&tgtg}

bt d t

1(:) op?lc QF c ;ne)e(lmur © fromghe,groun Q?E‘fliﬁi‘g(?f h&‘@@FYnSIWWWySFWI“WWWYl mono-

[te_r r]-cycl le;gxt r ihlnmd di(Ch Lyl T aminovatyd and Het’ddli.%ﬁikftﬁl C;;%Qlkéf@l siibstAuted withi | e
stirring. roc aégllkgl .

next sodi umlrdydrox;”ye |swir§ryr§§1{ﬁa§;ﬂ%§%i§§?‘g%§f§’d?ﬁ§ y 5@%‘%&1@ ycer ol
and 35 ny poMith Giis4 leA -6 AHBONYS heated to
70[err]C. The reauﬁ-tawgwmemtrammbﬁomula added to a mixture of 100 ny

mneral oil, 20 nmy_sgeppy! aI colz Y ng cetyl al cohol, 20 ng

gl ycerol m)nosteara e ;inc SOI’Bate 60 having a terrperature of 70[err]C
while 20 m'xing After %:'%Ilng down to bel ow 25C, the rest of the
purified water q)soamNR‘ 1 gis added and the mxture is mxed to

honogenous. 15 Qis a radical of the formula

on" —[jcoﬁ -—(j:on’
OR fo-1); R (b-2); 7 (b-3);

R' is hydrogen or Cj_4alkyl;
20  orR'and R’ together may form a bivalent radical of formula -(CHgp)m- wherein mis 1,
2,30r4
R’ is hydrogen; halo; C).galky!; triflucromethyl; C3.¢cycloalkyl; carboxyl; Ci.4alkyl-
oxycarbonyl; C3_¢cycloalkylaminocarbonyl; aryl; Het'; or Cj.galkyl substituted
with cyano, 2amino, hydroxy, Ci.4alkylcarbonylamino, aryl or Het'; or
25 Risaradical of formula:
-O-R’ (c-1); or
-NH-R" (c-2);
R’ is hydrogen, halo, hydroxy, C}.galkyl or Cy.galkyloxy; or
- R®and R’ taken together may form a bivalent radical of formula :
30 ~(CH2)p- (d-1):
-CHj-CH2-0O-CH2-CH;3- (d-2);
-CHy-CH,-N(R")-CH,-CH,- (d-3); or
-CHy-CH=CH-CHj3- (d-4);



- 25- 1. A conpound having the fornula

[err] 5 wherein: L is hydrogen; Cerr]alkyl; C[er?]r
substituted vwolems262z or two substituents sel ected e group
consi sting of hydroxy, ([err]al kyl oxy, Clerr]alkyl oxyc rmno-

and di (Cerr]al kyl)am no, aryl and Het[err]; C[err]al ken
substituted with aryl; Cerr]al ky%é:ar bonyl ; fy!”m’ ”ml
C err]al kyl oxycar bonyl ; piperi dyI pi peri dyl substitute

Clerr]al kyl or arylwheein |k B)3, 4o£:5-err] al kyl sul fonyl or aryl suI onYl ;

-A-B- is a bival ﬁ‘%dﬁaﬁhﬁﬁ Jn%fr{ﬁyls ected from hy ogen%&ﬁitylm[ err]-

(a-1); or is O or
NR[err]; 15 Q $§55yq%‘tér438?1 PO nul a [err]
Rlerr] is hydrogRTend R €ckindepentsntly ai2hydrogen; R)galkyl; difidorRpethyl} triflugromibyl; may
form a bi val et ah bl quiidsa s, GrbOL bbbt facilplelbilafing Sndor oo

2,3 or 4, R err ro err al trifluoronet )Xl
Clerr]cycl oal kyl ; dSiEFR%mS; ea@[‘%‘%ﬁ“&f’ﬂ%‘)’l 531’3‘“ from °"Y8°“05P§f8‘é‘?‘ pn; indan

([ err]cycl oal kyl am&mdnhydmﬁwcyclapeﬁtapym'l [bévyeib[2.01)-Zheptenylal kyl substituted
with cyano, am no, UM@!’OF@W 1]hé§&d%5/f b?khﬁ}lﬁﬂ’ohﬁn%&ﬁﬂi‘f&@l oQC)(’)annd’yl {fiBddnRed | ; or

(25_ 1) R[ g: Iisar %jxlthco%e or two szq_nNeg; pzjch mdependently(sel_eg)ad from W i s
hydr ogen, hal®, hydhigny, fugidringdaalyk ¢.7-dihyda)- Silcydepeptapynidyl, &3.7cycloalky|:{né|ar] and

i SR fget GarafQS-, 6 b Frehibitd ﬁeaéméyeﬁlceﬁxgmmg chbiboheteRRtoms each

_CH err]-CHerr] - ﬂeg rorSoxy en, sulfur Giwogen;
-CH err]-CHerr] RNe hydsegen; C 1-catkyplepbsituted wwldh)@l;exymarboxyl
- CH[ er r] - CH=CH- CH[ e datkyloxycarbonyl, amifi6| mfono- or di(Cj.4alkyl)amino, Het'or aryl;
15 R"is hydrogen; Cy.galkyl; Ci4alkylcarbonyl; Cj.galkyl substituted with hydroxy,
carboxyl, C;.4alkyloxycarbonyl, amino, mono- or di(Cj.4alkyl)amino, Het'or aryl;
R" is hydrogen, C;.galkyl, Cj.salkylsulfony] or p-toluenesulfonyl;
aryl is phenyl or phenyl substituted with one, two or three substituents each
independently selected from halo, hydroxy, C;.4alkyl, Cj4alkyloxy,

20 Cs.gcycloalkyl, trifluoromethyl, amino, nitro, carboxyl, C)-4alkyloxycarbonyl and
Ci-4alkylcarbonylamino;

Het' is pyridyl; pyridyl substituted with Cj.salkyl; furanyl; furanyl substituted with
Ci-4alkyl; thienyl; thienyl substituted with Cj_galkylcarbonylamino; hydroxy-
pyridyl, hydroxypyridyl substituted with Cy.4alkyl or Ci-4alkoxyCj-4alkyl;

25 imidazolyl; imidazolyl substituted with Cy.4alkyl; thiazolyl; thiazolyl substituted
with Cj.4alkyl; oxazolyl; oxazolyl substituted with C].4alkyl; isoquinolinyl;
isoquinolinyl substituted with C;_galkyl; quinolinonyl; quinolinonyl substituted
with C}.4alkyl; morpholinyl; piperidy}; piperidyl substituted with Cq4alkyl,
C)-4alkyloxycarbony! or arylC)_4alkyl; piperazinyl; piperaziny] substituted with

30 Cj-4alkyl, C4alkyloxycarbonyl or arylC|.4alkyl; and

Het’ is morpholiny}; piperidyl; piperidyl substituted with C.4alkyl or arylCy.4alkyl;
piperazinyl; piperaziny] substituted with Cj.4alkyl or arylCj.4alkyl; pyridyl; pyridyl
substituted with Cj_galkyl; furanyl; furanyl substituted with C;_4alkyl; thienyl or
thienyl substituted with Cj_4alkyl or Cj_galkylcarbonylamino;

35  an N-oxide form, a pharmaceutically acceptable acid or base addition salt and 2
stereochemically isomeric form thereof,



- 26- wherein nis 2, 3, 4 or 5; Rlerr] and Rl err] are
each i ndependent é{g%gﬁel ected from hydrogen or CJerr]al kyl; pcTEPR62045] iS

_hydrogen, or cyano; Rlerr] and R er r_]_j,aah—-l—ﬁdepﬁn‘déﬁ'ﬂ y

are hydrogen C[e”]a' Urated 5. 6 or 7. merber ad het m‘%w“‘\m‘uum
9

Cerr]cycloal kyl; a saturated 5-, 6- or 7-nmenbered hete
one or two het er oat ons each i ndepgndently sel oM oﬁygén
sul fur or nitrogen; indanyl; 6, 7- di hydr o- 5H cycl opent apyri dyl ;
bi cycl of 2. 2. 1] - 2- h&gowpatnd according to clainy] shetein B and R{ are gacangdependently
 err]al kyl sul f onyCj_gatiey Caldcycdoaikyl; diftuotdresthiylliad slawl-atedﬂ)sﬁ-lowhmhbered

with one or two su %@U@@?ﬁngﬁégnwgg ROSETLIY (SEAGAGH olypBTs Bkt

pyridyl, 10 F
6, 7- di hydr o- 5H- cycT“B’BE?ﬁi gl eyt }etpﬁg;tkwl,awg,ﬁ%d:hydmétf-

saturated 5-§ 6- Oéyc%p&ﬂiﬁ?ﬁdﬁdrﬂ%@jcm&yl e containing one or two

het er oat ons each i ndependently sel ected from oxygen, sulfur or
ni trogen; 3R Arcbhpb@mhwmm I JfcRiky] to 2 irdid R &R’ aneleadh t ut ed
wi th hydroxy, carb 146 mgen h &QB}QWXWM bonyl, am no, nono- or
dl(C[err]aIkyI)amno E%et aryly 1 ‘err] is hydrogen

Gerr]alkyly gﬂ%rrLﬂ{og&mrgc%%gm%nfaﬁé&'cms%%3& Bl eyt 0%

car boxyl , ] al X am no,
Het[err] or aryl : Ietfah}'dfqiiffé?)f’]c)’f: fﬁy)dwétb&ﬁ-vqrwmcplaﬂ q{rypdanyl R'is hydrogen,
Cferr]al kyl sul f ony}nemlyl qr-diftdorommeetslt K dshyldrogen or methylyR® ik Byddpen Hydroxy pheny |

substituted with o et s‘,iﬁld nts each
i ndependently sel eg’? éf%mR@% ﬁE”aﬂ&ﬁ r xlr H%[ err]al kyl, C[ err]al kyl oxy, 20

R et i
Het[err] is pyridyf %?FWW&X}B&)‘S[?}?& y&ﬂ"éﬁ'ﬂw deﬁ‘%ﬁyl fur anyl
substituted with 1m1dazol-2-yl:d@[e}gym}xmid¢ymﬂ [142- éﬁa@yqlopdmym’;y)-smm-tlut ed with

d gr {] ?l Fygcar ?(r)\ncg B DX Mih dro-zH-mndazox-ilMﬁd Q?/JmNJB)(ﬁE Qxypyri dyl
substituted wi err

i m dazol yl ; i ni dazdf J@Wﬁéh?ﬁ?’%w Pu”(ﬁq}?%% ya ?ﬁt?ieﬂciﬁlqrbfﬁ azol yl
substituted 20 ﬂowltﬂle@érr] al kyl ; oxazol yI oxazol yl substituted
with (ferr]al kyl; i soqw nol i nyl ; i soqui nolinyl substituted with

Clerr]al kyl ; quifhol GeBmgsitonAeMEEFing » Aarmasntcally aeceptable carrier, and as ptive,
Clerr]al kyl; nor phﬁx{gl‘dal}dnta hegpsuichlly effBiive amdyi of albshpduhd Sxctisdinédin any one
C[err]al kyl, r]al koxycarbonyl or aryl ([ err]alkyl;

pi per azi nyl ;25pi per a2| n;’ﬂ sugsti tuted with 30 d err]al kyl,

([ err]al kyl oxycay b oh@lo q:gbgim

nmor phol i nyl ; pi S{ar% cegsré)f % Imq%eié %ﬁ?{étmu?se t ol m hLﬁE{e zeh?nthata

aryl Jerr]al ky| ; Pharmaceut f)%? table faFier 1S intimately; mixe gﬁ‘b ‘E‘ﬂalm th
Clerr]al kyl or ar ylefi{:cewc}nabtkrybfammom;dqschdiylanyoneclaxms Itosubstituted
with Cerr]al kyl; furanyl; furanyl substituted with Cerr]alkyl; thienyl or
thi enyl subsid t L& edh sompurd asiciafra¢ddg Bnyencf elainpsl teyfiforusb erymediting; 35  an
N- oxi de form a har maceutical |y acceptable acid or base addition salt and
a -edlshehi compoynd assiaimpedinpy ererdi laise L to 5 in the manufacture ofa

medicament useful for treating atopic or asthmatic diseases,

35 10. A process of preparing a compound as claimed in claim 1, characterized by
a) cyclization of an intermediate of formula (TI) or a functional derivative thereof
wherein R'to R®, D and Q are defined as in claim 1,



-27- 2. A conpound accord/lag/to c\ \\}\irel n Rerr] and R err] are

each i ndependently I\\“\ ycl oal kyl ; di fl uoronethyl ;
a saturated Svoroford’ - merrbere%/ “ » h&terocycl e cont RCTVER/02M4& oOr

two heteroatons selected from oxygen$ sul fur or ni trogen,; -
indanyl; or Cferr]alkyl substituted with aryl, indanyl, 6,7-dihydro-5H 5
cycl opentapyridyl or (ferr]cycloal kyl. 3. A corrpound according to

any one of clains 1 to 2 wherein Rlerr] and2®[err] are eath

i ndependent |y hydrogen, hydroxy or C[err]al kyl. 10 4. A ﬁprrpound
according to any one of_, 1a| 1 to _é\‘,h rein Rlerr] is cyclfopentyl,

t et rahydr of uranyl , cycloplro rret hyl1j, enyI pentyl or i yllf err] is
hydr ogen, —cfhi?fﬁf: N RerrP d Qnet hyl ;
Rlerr] is hydrogen, han’oxy o R R® rrethyl and Rlerr] } Rerrg’} Rerr]
and L are hydrogen. 15 5. A(xsorrpound according to claim 1 V\/ner ein the
conpound is:

[1-[2-[6-(cycl opentyl oxy) - meth propy dr o- 2H
i mi dazol - 2-yl i dene] c%‘&?ﬁ“&%meﬁ B‘X%‘ia{‘&"‘[ °(5‘§éﬁ‘f‘§fl’{9>?9’f %ﬁﬂ&? 2-
pyridinyl] propyl] - 1cémptuhg of forrdh (Im-Yazol - 2 one, or an N oxi de a

stereochem cally isoneric formor a pharmaceutically acceptable acid or
base 20 saddi t ib) nydlizition bha imtfmediate of forfinlaAlddopofendtioosl detvaivé si ng a

phar maceutical l'y aCC%&e’éMvﬁer&ﬂ'ﬂ’tbﬁs Dﬁfthax% tﬁﬁﬁéd‘é?m claim i and P it Rydikpedh 6Nt a

therapeutically effective I n_any one

of clains 1 to 5. 25atnmethﬁs'}€rijmoﬁf r’g) i&’r“&t}a‘ﬁl ﬁ‘g’“’&"‘(%ﬁ%&% tion as
claimed in claim6, characterized in that a pharmaceutical ly
acceptable carrier is infimately mxed with a therapeuti

effective anount of a c un as cI y¥in any one cl ai 30

8. A conpound as cl ai f---(j;J-@l 4% 1 to 5 fery di ci ne
9. Use of a conpound asR£Ia| med ingay one of clains 1 to

manuf acture of a medi carrent useful for treating gtopic or
asthmatic di seases. 35 10. A fBcess of preparing a corrpowﬂtlgs cl ai ned
in claiml, characterized by a) cyclization of an“Ymiernedi ate

of fornula (10) or aif areattiopiaert sdbyentand inthe presenexodf a suitable acid; thus fovhingei n
Rlerr] to Rierr], D pglpédndbliotbleediay in claiml,

and, if desired, converting compounds of formula (I) into each other following art-
known transformations, and further, if desired, converting the compounds of

15 formula (I), into a therapeutically active non-toxic acid addition salt by treatment
with an acid, or into a therapeutically active non-toxic base addition salt by
treatment with a base, or conversely, converting the acid addition salt form into the
free base by treatment with alkali, or converting the base addition salt into the free
acid by treatment with acid; and, if desired, preparing stereochemically isomeric

20 forms or N-oxide forms thereof.
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[err] I n ion jnert solvent and in QMY esence of
a suitable aci d;PCIIus form r?Z"“%P M%%WWM formuNe®l-a-1); 5
b) cycli zaitagiondl. APHLREARON PUBLRHED UNDERATHE PATENTUoPERUTION AATY Ty
deri vafty — tHhepeot—mherer R{eam +6 Pcfr(? —ad IIVY'*

def i nediEREsptionsl Bt Gassicariop

pr ot ecti nCUIPHPVG A% AGHK BYMEl  de

[err]

fs hydr )ggr (§} International Publication Ngbert | et mu@ 59@’252
) P V. "
o 1 B Rbpenton |, 7 Qo 109 071059,

10 ih.a react ven In the nrese

a suit
and, i

f ol | owi| (@) Intergational Filing Date: Kk n2Addarch 19924086t | 0N SD. GENGH.fGM; HRGHU, ID, L, BielSi PKE, KG,

conver

active | popribrfydata: aci d addi tion salt by tfeatmghls, 1, ™, R,
into ajther 83&00p cal | yl &pat1PBOLHGA)- t OXi & base awmmmamegéca LS, MW, SD, SL, SZ,

treat
formi

t he base adHIARMAGEFIIAL N.VNBEBEIH Bunfhpusereg 30, pateatCRRIBHOOF, C6,&C0 ICNeGA, G GW\ MICMRL:

and, 1f

N- oxi d¢ eryQveiors a@r €Of .

s fOr 1] f, f | & (L -a-ds 1

Bl il ol R0 2 sy | o0 peSRAROUAY ATl QI R4 Mo o 1,
ing the conmpounds of 15 formpl a (&% KR - . Ve AP, M@, MK,
SR

nt with a base, or conversely, co1vertE§f&E§“§&i"ﬁ”“gﬂ Aﬁ?ﬁ%@? :
{79 Apfiunt (or ol designared! $aRLRATD): DUNSSERRT TENES, i, 1) 6B CRCHE TT. L] ME QBN $53, APt
desPRYBepr®Pari ng stereochenically i ¥frPeT®0 forns or

(75) Inventora/Applicants (for US only): FREYNE, Eddy, Jean, | Published

Edgard [BE/BE); Jenssen Phammaceutica NV, Tum. With international search repors.
houtseweg 30, B-234D Beerse (BE). DIELS, Gaston,
Staniglas, Marcells [BE/BE], Janssen Pharmaceutica
NY., Tumhoutseweg 30, B-2340 Beerse (BE). MATB-
SANZ-BALLESTEROS, Maria Encamacion [BS/ES):
Janssen-Cilag S.A., Edificio Johnson & Johnson, Paseo
de las Doce Estrellas, 5-7, 5° planta, Campo de las
Maciones, E-28042 Madrid (ES). DIAZ-MARTINEZ,
Adolfo [ES/ES); Janssen-Cilag S.A., Edificio Johnson
& Johnson, Pasco de las Doce Estrellas, 5-7, 5° planta,
Campo de las Maciones, E-28042 Madrid (ES).

(54) Title: PDE IV INHIBITING PYRIDINE DERIVATIVES
— 1 2
¥
3

The present invention concerns pyridine derivatives having formula (I), the N-oxide forms, the pharmacentically acceptable addition
salts and the sterecchemically isomeric forms thereof, wherein L is hydrogen; Cjealkyl; Ci-galkyl carbonyl; Cj-galkyloxycarbonyl;
substituted Cyr.galkyl; Cagalkenyl; substituted Csgalkenyl; piperidyl; substituted piperidyl; Ci-salkylsulfony! or arylsulfonyl; -A-B-
is ~CR4=CR3- or -CHR4-CHR=; D is O or NRS; Rl is a hydrogen or Cialkyl; R? is hydrogen; halo; Clealkyl; triffuoromethyl;
Ca-geycloalkyl; carboxyl; Cislkyl oxycarbonyl; Cs.scycloalkylaminocarbonyl; aryl; HETY or substituted Ci-galkyl; or R? is O-R?
ar NH—R"’;' R3 is hydrogen, halo, hydroxy, Cisalkyl or Ci.ealkyloxy; or R? and R?, or R? and R? taken together may form a
bivalent radical; Q is disubstituted pyridine; R7 and R® each independently are hydrogen: Cj.calkyl; difivoromethyl; trifluoromethyl;
qe.scyclo‘ alkyl; a saturated 5-, 6 or 7-membered heterocycle containing one or two hettroatoms selectsd from oxygen, sulfur or
nitrogen; indanyl; 6,7-dihydro-SH-cyclopentapyridyl; bicyclo{2,2.1}-2-heptenyl; bicyclo{2.2.1Jheptanyl; Cy-salkylsulfonyl; arylsulfonyl; or
substituted Ci-10alkyl; having PDE IV and cytokine inhibiting activity. The invention also relates to processes for preparing the compounds
of formula (T), pharmaceutical compositions thereof and their use as a medicament.

{57) Abstract




