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‘DERI VATI VES The present inventi onlzmmnlmmm’lm i dine derivatives having the
formul a yoBekkerz L-N ~~--CH C-Q ﬂ ummme present i NENEPTVD284NCEr NS
pyridine derivatives having phosphodi ag§gsase |V (PDE 1V) and cytokine
inhibiting activity and their preparation; it further relates to

conmposi tions conprising them as well as their use as a medicine.

W95/ 04045 generical ly discl oses

2-pyridinyl -1-[ di al kyl oxypi ri di nyl J- et hahone 10 derlvates useful for

treati ng phosphodi esterase 1V rel ated di sorders. WO 961 31485 descri bes a
nunber of 1, 3-di hydro-1-(phenyl al kyl)-2Hi m dazol - 2-one derivatives havi ng
PDE |V and cytoki ne i nhifi v OHERINGIBYRIDIREOSERPVRGPVRE t he present
invention are structurally different fromart-known 15 PDE IV inhibitors.
They have t herapeuti cal—ti-+ty—+h—the—treatrent—oft—disease states rel ated
to an abnornmal enzymatic or catalytic activity of PDE |V, and/or disease

states § el ahegrdsenBinPéntivh @bigintayridirdeletiv et Ahvity pBSHhOlic¥iaOKIVEDEI N

particul ar | er qi C%‘B tor i se resent
conpounds ﬁgbxé CL%’“P Fi‘@%%ﬁ%&hﬁ%&f@ﬁm re%:[r%*on g%{?\ﬁ?tﬁ TFH Itcé or no
gast r o- i nt esmipnsitioss chenprisingcthem, ashvelhastheir ofet asra 1A€diaimsoci at ed wit h
art-known PDE IV inhibitors. 25 wherein 30 35 L is hydrogen; Cl_6al kyl ;

Cl_6al kyl SMDS5/0404 £ gdensrritiilyodieciases anﬂmlybﬂi[ﬁmﬁ«yﬂcsc@ﬁicﬁnyle-dthhnm t he group

i (o) Fﬁyﬁbaﬁwé%@f@“)fﬁ*ﬁ‘*ﬁ%&%ﬁ‘f’“‘%&%&%ﬂ?“%‘“ﬁﬁ%@éﬁ?ﬁeny ARt ea

with aryl; Ry‘Pﬁﬁ’Pb@an-dﬂ'@FifCGh'l(WﬂMW&r%ﬂwdu@r%ém dsﬂvallrjﬁjerl dyl
substi t ut edlaWntngI@El‘éQ.hKM oﬁlrne%ﬂﬁth@ﬂ g dalvikyl ; Cl_6al kyl sul fonyl or

aryl sul fonyl ; -A—B— is a bival ent rad| cal of fornula -CR =CRS- (a-1): or
- Que” - CAS- {-cdln nh§oth9 Wm\@m& a'%c El‘?ﬁidtﬁl‘?zil Qifrdrig ffd?l'i HH'kﬂowYW"ee S~
01 OCT gl 1% QJgOZG /EP 9J020 d&' N~ - OR8
(b-1 )43~ (phibyors. ra@)‘-lfmgl %‘fisnﬁbe tiegtrﬁw%ewseﬁtaés al kyl ;

or R and R2latedgetahabnsrmal éxmymaac bt vahletd adipsty o8 PDE [V, andiok alsca(sasﬁ)em

}[/\/ple]lc’ ?Iugr (T 'rfﬁ,lﬁﬁlﬁd 6! &ﬁ‘g&olq@icam d%t%n%%g&%% 0%@& ne]g 1%—p6a§clcu¥z!r aller

l*oxycarb
C3_6cycl oam&qmaﬁrnﬁmm@amy dl%aagﬂs Thepresertsrcommowskwe srut;smriov ed with

cyano) am nehar¥EbiOpival peafild dlitMitgas s(wlxﬁ\@stmafMﬁe-@ffedfl?twhxctpﬁre@ehS a
radi cal,,of for ml (c-2); R is hydrogen hal o,

hydr oxyf Cl é%ﬂ’?&‘?wé'gaﬁlkré)é{‘f@%}g inhj “CFZS and R taken together may form a
bi val ent ical of fornula é g GLQCHZ CH2- O- CH?- CHI - (d-2);
- CH2- CH2- N( 6 RIESIL ySNUqCopse mE)P “‘&P& Ehakireshaving tye fgrmula
a—p R' R?
A
L—N_ _N=—CH~—C—Q
R3
| D (I)
25  wherein :

L is hydrogen; C).galkyl; C).ealkyl substituted with one or two substituents selected
from the group consisting of hydroxy, C;.4alkyloxy, Cj.salkyloxycarbonyl, mono-
and di(Cj.4alkyl)amino, aryl and Het’; Ci.palkenyl; Ca.galkenyl substituted with
aryl; Cj_galkylcarbonyl; C).galkyloxycarbonyl; piperidyl; piperidyl substituted

30 with Cj_galkyl or arylC;_salkyl; Cj.ealkylsuifonyl 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 ofthe formula AR
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wherein nis 2) 3) 4 or 5; 20 25 30 R4 and R are each independeryly
sel ected from hydrogen or C _4alkyl; R6 is hydrogen) Cl1 4al kyl or Jyﬁ%zﬁﬂ?
and Rew%agggo'&dependent |y are hydrogen; Cl1_~al kyl; difl| uecorsrobptass
trifluoronethyl; C3.6cycloal kyl; a saturated 5-, 6- or 7-nenbered

het er ocycl e contai ning one or two heteroatons each independently sel ected
from oxygen) sul fur or nitrogen; indanyl; 6, 7-dihydro-5H cycl opentapyridyl;
bi cycl o 2. 2. 1] - 2- hept enyl ; bicycl o[ 2. 2.51] hept anyl ; Cl1_6al kyl sul f onyl ;
arylsul fonyl; or Cl_iOalkyl substituted with one or two substituents each

i ndependently se teg’ fromaryl i dyl,, thienyl r_@_%) i ndanyl)
6, 7- di hydr o- SH gycl op ﬁtapyri dyl)l C3.|~cycl oal kyl and ajsaturated 5-, 6- or
7- menber e ete dnt)ai nin —OPR 2)het er AT e rom

mber ed het eN RE @nt)ai ni w2 | Rl grged f

oxygen) sulfur or nitrogen; R9 is hydrogen; Cl_6al kyl; G _6al kyl

substi tUtEﬂsﬁ}r&ﬂagE\ryQ{@ﬁé@lkﬂ?r boxyl) C 1_-~al kyl oxycar bonyl, am no) nono- or |,
di (C 1 _4al kyl),am no t'qr aryl: R is h ogen; _6alkyl:; C.1

Dol kyl oo Bidtynt K deethes ey o Baleit exiioal DTSR Dem 3R in 15

Cl_4al kyl oxyxardeanyl ) ami no) nono- or di(Cl_4al kyl)am no) Het'or aryl; R

i s hydrog . . b . - |.LonW . ; /I is
pheny orﬁg gﬁéﬁe%gﬁdﬁ%htcﬁt]&gg@lwlﬁﬁhﬁ%gﬁgn%ﬂw&\b@%%){cﬁ%ra@gu SE(?] t ?éﬁ?%g’gach 35

i ndependent | 8xysaiberyleds-sexstaalisilaminegarponyt) angl: Het 481 €ykalkyd substigpirg | oxy, 01
0 G T 2002 W98y #R26RinB0Ty EBRAY/A2A5 cadrdad1Bhin6! @9l deter’; bf 1 T | UOT onet hyl)
amno, vitro, carboxyl, Cl 4alkyl oxycarbonyl and C 1_4al kyl carbonyl am no;
Het' is pg‘r'iséfla‘?lcﬂf}if‘éfwu Substituted with C|.4alkyi; furanyl; furanyl
substituted w th-OlR4al kyl ; thi@nylor thienyl substituted with

Cl_4a]:0kyl car bonyl-ﬁlﬂ(—ﬂ@; hydr ox ‘]pigl dyl) hydroxypyridyl substituted with '
Cl_4alkyl or Cl 4a xyd 4dal kyT ;i m dazol yl; im dazolyl substituted with
C~_4al kyl R ishydRgey, hald, hydmgy l-éﬂbﬁtqfﬁjt@@W&Wﬂom_4al kyl ; oxazol yl ;

oxazol yl RUBRE RT dk&hopbehdl ey ARy bivalbSQAYc A fBMhula t SOQUi nol i nyl ,
substituted wth ~ _4al kyl”; qui nol i nonyl,;,.qui nol i nonyl substituted with C
1 _4al kyl ; nor phol Iﬁ‘%’ pi peridyl; pi peri(ﬁ'yll)’ substituted with C 1 _4al kyl,
10 C 1 _4al kyl oxy-€3bGHO-OH2eCHb-C 1 _4al(l@y2); pi perazinyl; piperazinyl

substjguted with -@%@HB—N(R“%%K?J oxyqarfjogy! or aryl C~_4al kyl; and Hetz
i ' : yl substifuted with Cl1_4al kyl or

i s nmot pholinyl; piperidyl | perid . _
aryl d _4dal kyl; pi 25 ﬁgﬁ,‘eb‘gber azi nyl d8f9tituted with C ~ _4al kyl or
aryl C 1_4al kytherepyra #yJ, 3, Py 5d~~1 substituted with Cl_4al kyl; furanyl;

furanyl sybsiibu f ] X { r.1l~ [ | substituted with

o dal kyt SR el bllrehadtly Selcadutf @Ry ofteatsr SR, 2

phar maceut éﬁdwld;_iomcépu‘ﬁb}’@fﬁdfi@;or base addition salts and the

?T ;er emhelm" and R_Vez;&[cﬁ_(iﬁfdﬁtp'rb]ﬁc_iefnﬂ?fﬁﬁe hyteseal ]g: 1_%91@1;2'{%&3%@@9%@' ?rﬁéthplﬁr rrult a
may al SO _-£eXI S | Lthelr 0] r.c orns. UucC orns a 0 no

expl i ol tly | FaoEIRHRYN CHAoyco 135/ P ROSEE RGOV OPERE T eF e

W thin the saepmaaimddreh prdepaidentinvetediedfroml ok yge, tsulful @mitrggenpadads; of

formula (1) el b . Xy iknAt.hejr correspondi ng

t aut onmeri c f%lﬁ}'ﬁoéﬁ'g%%g%?a%s ﬁgmgé{c ?%ﬁe‘%‘lgg :thtenBI:’; 7- menber.ed

het er ocycl es PyRok-Ail gPBARY: G-y isplionw; envbaionyls ekt e eaaliy! SYESHIYSY gen,
sul fulns ort nit WiBOSe oFevo Sttstiaihis etaleh ﬁﬂ}s?ﬁ{d@ﬁitl)fv EeBLEPSh Ay ChyRidysuch as) for
exanple, tetr r ran iOX | r ) |

pi peri dyl, pi‘%ﬁgzﬁ‘%ﬁyﬁ%@‘? féjt6 %%yggl}épyl?gﬁélf)gé@%léFg?’ggygélkﬂﬁbggl cal s
ar e att ached satoratéieS-0&ygrehmambearedrheteher yClelcontdiiag kyd or tadihetdroddgmany car bon

atom or, mherzae@tg@hgg{g, €n, s’ﬂ}fuf"oﬂg%g&e” atom 30 Also in R and Re) the
term 6, 7- dishydr p- SH-cyc apyridyl~1s ant to represent

6, 7- di hydrd- c@%‘f%%rﬁ? ?E%ﬂmﬁ‘y@ﬂ%ﬁg&ﬂh\m%y rea¥stopent af ¢] pyri dyl
and ma9 be atQa@higdoryoatbhey!lr amiiondeno-ofr di(@; _yadkydyaino, Het'anyrybf t he

ore A T e S SR

generictof]u ro, ‘ erm ' meant to
incl ude st r ai’groxgh&iimelkyloxyeahpe camisg: mere -l dikkdrebaPpBn . HEUPTRYF r om 1

to 4 carboR" aliydBoget . glkylf Of_¢akaRBIfShyl BEpRMluen@lifhyl; 1- met hyl et hyl )

1, 1-di met hyl et hél , . pr 08%" %—grre%%gl Br opyl and butyl; the term Cl_6ai kyl is
meant to Zr@‘ip eyl pr Py be BRI Bh pEe. v ePg shrep Brbstitgnts e3gh ude I 4al ky!
and t 38 hi ghandémendéndiyseksctet éroamhalhawidnaxys Carsabkyt &1 batkyiixons such as, for
exanpl e, 2-nmethyl butyl, pentyl, hexyl and the like; the term CL_IOal kyl is
meant to include C~_6al kyl and the hi gher honol ogues thereof having from?7
to 10 carbon atonms such as, for exanple, heptyl) octyl) nonyl, decyl)

1- net hyl hexyl, 2-methyl heptyl 5 and the |ike; the term C3_6al kenyl defines
strai ght and branch chai ned hydrocarbon radi cal s containing one doubl e bond
and having from3 to 6 carbon atons such as, for exanple, 2-propenyl)

e e o, o o -




The pharnmaceutically acceptable acid addition salts as nenti oned 911 0CT 2002
‘her e~nabove are nmeant to conprise the acid addition salt forns whic

conveni b bysdagx obt ai ned by treating the base form of the pCIYBBIIAS4SOf
formula (1) with appropriate acids such as inorganic acids, for exanple,
hydrohalic acid, e.g. hydrochloric or hydrobromc, 25 sulfuric, nitric)
phosphoric and the |ike acids: or organic acids, such as, for exanple.
acetic, hydroxy-acetic, propanoic, |lacti6¢) pyruvic, oxalic, malonic,
succinic, malefic, fumaric) malic, tartaric) citric, methanesulfonic)

et hanesul f oni €3- 6b}miqa§h3dsmfhmn¢m¢thph aminee ngsurdrooky, Coyakgok yeartsmlyl oyl i c)
p-am nosal i cyld,g, Pc'IHJo‘ﬁ ﬁﬁg nd:he like acids. Conversely, said acid addition
salt fornms can be onver%’ In the free base fornms by 30 treatnment with an
appropri at é{"édé BYTI P ePXHiyh Sihsintes With Gyl If)lfaébjhtf‘él?ﬁylr?@b%ﬁmaé Withc prot on
may al so be ca@jwelkyidhienylOthidigil subsdtutédwith G{ﬁhﬂdyldafboamaﬁﬁn@dﬂdidxgm sal t

f by t t 1

b oprY at o UERL, M B ARBLORIRN &AL 80 oL ABRMECIRR s .
the al kali andmisageiyl; Mll@lblbsubéh@leds\wth €1-selkyl; thikzolyli thidzohyl sehstituwen

pot assi um m%umllﬁf%ﬁsz S&Ja&a ms&tned'wllﬂecl ﬁakivlslswhaxho ﬁam c bases)

e.g. the benzathi ne ucam ne, drabant ne sa d salts
with am no acitpguinglinylsy Sq‘B‘Fdé%g‘rfﬁl -63tkyly @H‘lﬁPlﬁfé’“yl yinedingm spbsitytedce 01

0 G T 2002 WOWEH SQ24Ryl; ﬁloﬂﬂ?ﬂlﬁ?ﬁ9ipﬁaﬁ§1l5pfﬁéﬂd$’1€srumtﬁdl@dMlmrcts@dlkﬁm Sg f
s o

th dr.a
Formul 1001 a5 s Rpamor KRG ARV plodrmetoP ey by AT A o
al cohol at es arféi-4aheyl| G kaalkySoRteartanpkorcey oo rmikybfandhe conpounds of formul a

| ' f
(1) are meands konsoRyES: Ism@@ggy@vm%@gc&mm Jakh) oK qukzx%zr
| 10

"st er eocheni cal®§2% n@P?r@ZiPéSLWmH?dJ%’QH hé?lgylrﬂféfﬁpé 4611(515’1 ﬁég
possi bl e st er sabsioured mthf@rmtkyﬂhfm:inyﬂ Herapnghqubsindedofitf Of_gatkel; (Hignyiray
posses Unl e Y hem cal designation
of corrgounds 3@‘%@’%‘@% l?a[g?nqﬁ bgﬁ% cq' dlp‘%‘s@ﬂ{)ﬁfébngtagrrgre%chem cally isomeric
fornms, sai clhch(mmdeeﬁvrme,nhaphmrgtcammauy asteprbirrreidordhade adbitdn sattersd & t he

basi ¢ nol ecul ate sdhEGiAN Myﬁe fansof'f‘nExte gul ar, stereogenic centers may have
the R or S—conei‘rl é:uratl 0 180 Rg and 15 substituted C3. bal kenyl

[fg'rﬁqtggrsm Oﬁ ﬁh @&n ;;i ff&%ﬁzl ggifn%% aB.B eml\éY‘gﬂﬁ& Eautbﬁﬁ&cﬁ_%om ;?Uporm;
t he phapnaceumémqugh aelaptishlydndiestgd mthaabev%apvhaew igganded ke igqlpded

st er eoi somewitlin figy Bpe aﬁhé\pserseml ialer@ion U pn pémemarpeumgsudd@ of esdamld ipse
conmpounds of, for tly are hydrogen;

d . 6al kyl; i 8ycﬁs%gﬁf<°))§|:n mcilyfelxlSt ntﬁ%{?%}cﬁ?@spo ﬁlflgu %lﬁg &rm a saturat ed 5-)

6- 7- ed t ta t t t | ecte
7 om oxyqort oo B 68 S e BRSSPl SRS Pl =
bi cycl @p2. Zhﬂqrhapmmg/lbctcd:frgﬁaéx%gbs usluifonyﬂ nitragerl may fuuraply, becseleCled| fomm kyI

substitute ected from
aryl, pyrlgh%eérb Clq)éeg(ra%/l %ﬁ@;ﬁiﬁlﬁﬂé&éﬂ %rogg?\%} &9@@5%@?;&40\% d 5-, 6- or
7- menber ed W@fﬁephwcp@%@ﬂt@pwaﬁl@ym etk yREHYEAH- 01 8 Reternsy elig radicals om
oxygen, sul éframtarheditd thegapgerBflomnirehe€t . gk yd oadical by sngearbbinemen comwpeends  of

formula (1) e Ar e each independently C 1 6al kyl;
C3 60y(3J00aI?<p Qpnc?ltef Ibzgforoﬁ%&cﬁﬁ‘ a saturated 5-, 6- or 7- menber ed

het erocycl e, cont akni ngs ane _or t het ef gat qns seI ected from ox en sul fur
or ni trogenA?ﬁoﬁﬁgn ‘Pﬁ edf“?éa%@ﬁ@ﬂ%’iﬂ'?‘ﬁ??@%@ﬁ 1§/Aant § onrﬁé

6, 7-di hydr06,$+¢1h)}mb6ﬁé¢ptcmppmawlpymy1@8 6@0¢bymaLkaclaﬁcn@d[s]cpyndyleméSl!a)'ng
conmpounds a i r ch
ndependent §a‘#$§?‘§t3§ﬁ§' AR e A ApEESe oy BEHE iR e e e

t hose #RBS- of formula (1) wherein R is cyclopentyl, 40

tetrahy ofuranyl cycl opropyl met hyl ) 5-phenyl pentyl or indanyl; RBis
hydrogen, A@Bses prein dpyiprmpbalpgs BEPGIE to glugro, hipep, bpoms awbicdeTihetegy 02045
met hyl or diChlsselkybiseiday to 1R:iud65tl’aight@gexmed)br brafidhed; sadR'rattdsh)l’t;rdzramlgms hydr oxy
]9 :)I Irrgfmh%lg 2 d.R R‘a@/ % to% cargon Ia'to?lnrsesuc xamNB: meBl ld methylétg'ﬁ
1-[2-[6- (cyéllo@mﬂwl%w) p@pm!eﬁ’-ﬁos@ylzorwﬂ pigd byl ;tireotpgm]ilusafk-yﬂism%hﬂb‘-OZI—l-l m da
zol - 2yl i dene] cyanam de; and |

1-[2-[6- (cycl opent yl oxy) - 5- met hoxy- 2- pyri di nyl ] propyl ] -1, 3di hydr o- 2H i nudaz
ol -2-one) their N-oxides, their stereochemcally isoneric fornms and their
pharmaceutically acceptabl e addition salts. Wenever used hereinafter, R
to R') L) DD Qand -A-B- are defined as under formula (lI) unless otherw se
i ndi cat ed.



Compounds of fornula (1) wherein -A-B- is a radical of forrrula (60]| mdmz
i's hydrogen) said conpounds being represented by fornmula (1-a-1 )% g
conveni ent | ge prepared by cyclization of an i nt er medi atmpgfgmml a (Il)
or a fmf’?%% derivative thereof in the presence of a suitable acid such
“as, for exanple, hydrochloric acid. R4 RS -C~-aalkyl i ~ i 2
Q-~-CHNHCGN+ j -1 -OC~Qlkyl "--~Hn N'CH i "-QR3 Ra R ~R3
(I''> D (l-a-1 Said cyclization may be performed in a reaction inert solvent
such as, for exanple, tetrahydrofuran, 1,4-dioxane or a m xture thereof.
Stirring mothdeentjaticyl any thenhigiee RoinbRgued tie@bf having acé carbon btomk buch and t he

Feact ! on Fedr e, 2o BebE R LR R e R R EBRY 1 oA "°
met hodol oy isluge figrealklyVatdibahighar hdraolgguesgherhofdwvirfgdros XaepP earbesxt r act i on,
crystalliza s%[lérl§1§ \A%Mx%h é’;ﬂg ﬁ&g?%kﬂ%@&}ﬁ% mbfgiﬁl%é@' g%eﬂ{drme@gﬂgounds

of fornmula sented
by foryrul ¢ thedike: thy termpla-pkey safv s Stf%lgémdi %th aged BYArpeAteNedi at e of

formul a (tddichls c¥nelifing ofe Houbly 6D mmgomﬁertablcurboh%t@nwubm ol si |yl

rotectin or a tional .derivative thereof r anal ogous
Pt he on el Bloalrt TEis ARl 2t ) 3tpenfens! SstBlsml daPe AR e 290)

from an i andkihgdidieatns e C#Lfb@mrﬁtloal ‘Qﬂ gajd C3.e@kery! @emgzom:cmﬂ@ @91@@%2 '7_ P
~Cy! OuonChtehirtily N-afirkie® o rerdl & ﬁcy@&aﬁ@l Behbric & c}'clBWp?P99/ 02045 Ra

RS ~ -a-| - The co for can
al so ﬁ: cBW%?%t%YH?QF“éVAéHE)BM%*PC"%I‘ OWRTRG- 3t 1?<1H 'Bﬂt?é%‘der‘@sﬁ‘d%f
f unct i onalCigtgslpalkyleangfogcishépreln the&efnﬁ)Clia&@nd-EWl 1emafaltemcmmamnﬁs of

formula (1) .wherejn L is other, th

represent é%alﬁipe?rﬁlrtffﬁﬁlﬁ’egrgatt}?ted@ ﬁﬁ'&%ﬂ é% ffs qq%éac‘ﬁ)gn% Slc‘8§*pound of
fornul a ( karapn waionts, Isuch\m f(or Exdmpletrectbylant.' 1.2-sthateali dahi-ettmnedidief i ned under
formula (lj)3 n ] qagct.d i group such
as) for e%an%'% Earpéd“ﬁ agfxag%]pg% ?lﬁ%dv%i?ne@(g]—ﬁ @E@S&Aﬂ?}i\éh&g‘\?\/ ~ Q
[ S ke R3A-BR3A—B(I a) (Bn (I-b) Also art-known addition

reactl ons nmay be used to conyert conpounds of fornmula (l-a) into conpounds
of fornul és(qse%)“ thedPRs8RIRG Selanitipwy 4Ad) hereinatier, Ralrsr iesatkanadipl isidefinediasqi cal  of
fornul a (ancip; ospolghaosypetitacts Mejatiinedipt, és patiesladd ) halkamets flbsatdjed can be
pr epar ed l%y ‘?/dro enatj on f conpounds of fornmula (1-a) wherein -A-B- is a
radl cH o *ho ?rﬁ 5038‘5% corrpounds being represented by formla

-a-1)) .us art hnl ues r instance, hydrogen
| n the pr é@é gnmcegugaﬁy taﬁT'ﬁ% 9@“? “%‘h tsés, WB?“eégﬁFﬁb‘P OV&3fE| adi um or
pl ati num smqapomtm;mseftkmracnmaaddamesahrfanma)whlclmyn benvesedtlpbe ahsralap:pbpprl ate

hyd
i per L iR ase BAm 3R i eqpindh I (o RGN AR B AR TR
wher ei n Rmcrrgamyawéi;foawnmlc,.héfdwé@lfwwdseag d’b’é’iﬂ%’@ﬁﬁd’s m,rphr@n%pr esented by

formips (lsulfude, Zﬁmcnpmspleorwmanedk@afcxwloelb]zgaﬁg aaxd@ogrbpumorca‘xaﬁprerml a (1),
wherein R~ i s unds_bein represent ed

e o mal ek BV aRit. piSpatie e Bilaics Pl o RaRpe e aisgP Sror Po
01 OOr ZOGBW,Q‘QNEO%@HPGWEP%I!@QMHOHQ etbamluiécduolbedzemhstxlﬁomde in a

sui tabl e rﬁﬁﬁﬁdn@ihlfdﬁ?é t: %}éegﬁhcylwS‘phaxﬁﬁlossflf%s:h@’fﬁ%kcez)nd%&m(é){c%@t hane) in
t he prese@e of base fof exanp

i ethyl amn
f ol | owed W"S%?E@'r ﬁﬂdf‘ﬂ flition st Cﬁ‘ﬁ é? ﬁ%’éﬁeg’P‘e“\/\ﬁ Fl‘c’n’eali’@elf@‘f‘i%ﬁra‘ﬁ' reagent .

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 inorganic 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.



Ra RS il iHH~~N-CH i -QHD oxidation Gignard reagent RA RS i {1 @(T 2002
"HN-N-CH | --QCH3 D (l-a-1-3) (l-a-1-2) 5 The conpounds of formula (1)
may al savdessezeverted to the correspondi ng N-oxide forms fRETERGOHG045
art-known procedures for converting a trivalent nitrogen into its N oxide
form Said N-oxidation reaction nmay generally be carried out by reacting
the starting matenal of forrmula (1) with

3- phenyl - 2- (phenyl sul fonyl ) oxazi tidine ogP-with an appropriate organic or

i norganic roxi de,,. Appr opti at e i norgaqi eroxi des c rise, 10.fo
examo o, e G Aot hR Blsooparies B RydraRS bl RGP fine &hidkehe i des,
e. g. sodi usompoumdsaé forpudad s anerabjreto daing] eEx saydesafrsueli forme geend. g hydraces] des may

conpri se pSFBFM éggg§“§q& as, for exanple, benzenecarboperoxoic acid or
hal o substituted enzenecar boperoxoi c acid, e.qg.

3-chl or gbenzenecar,beper oxai c_aci d eroxoal kanoi ¢ acids, e.q., peroxoacetic
acid, afkyl §§}ra 8’88? g‘ﬁ?’tﬁé’z eéO&p@hBﬁ?%ﬂﬂ@ﬁk@ﬁl&tg%tﬁéq C‘gﬁwsgﬁtl‘dge 15 sol vents
are) for exempbendswdfemuld d)whereikameodrsevezalgitrageh atrhs ae oxidired to the)

hydrocarboggdcagecgN_cfjxggegene, ketones, e.g. 2-butanone) hal ogenated
hydr ocar bons, e.g I chl oronet hane, and m xtures of such sol vents.

I nt er medi a J; i Vv » r A I i t - known
t echni quesﬂ%é% g[t)%%cl Sﬁfcg@?q?o?%&% rrfgg?{ Sa?a gé‘ Q%jﬁ% ?%rggn%?{)% d(eﬁ}q%sn%\“eéei nDis
N-CN) $@i d possiblegieterispaieny feany whishttkaicamponndsmfifarniulp (3 mayeppssses. pr epar ed by

first reactiy)gssdthedwise medtioh&d Flihdiched)thEHethictl @B B¥dtion of compounds
cyanocar bonj m dodi t hi oat eﬁggegs:s&%hgg%%o%ano ar.boni m date or, a functi onal

deri vat i ve SERYFLEE M0 ANy diprsncarpe sHd MREETSSh a

reacti on 2sonhnéitg slbtisstateomecharsissnahismerx afmhk dasidroidcatan seddwarae Mdyeirzene or
t ol uene, opL| I LREs . ~88d | I QEN-ﬁf base
such ﬁi fg)% h%@?ﬁ’g?‘%’fég A F@%eﬁgﬁggﬁ%akggééﬁé%dgggq%g %ﬁ%@gﬁéﬁﬁé' t u%r?dobt ai ned
i nt er mbdi at¥OHHIeR £33 JBREHSS mawRdvedhe Eypridrconf18Watiannedi ate of fornul a
(V) or a functional derivative thereof, to forman internediate of fornula
(11-a). SaiWhensyet wssd hereinagign i icamicosnpbendsef famubal(l) is naeapOtorincladd asp i ner t

sol vent sughe %xiﬁéfon%,&ﬁ@bﬁamﬂacém%%ﬁé&%btaﬁl@ atil®rBa&SRRGRNAbILarRBIE SuUCh
as) for exanple, tri e}02£ am ne, and optionhall

y in the presence of a
catal ysh SUEHCASITEH 0R&npl e, N, N-di met hyl - pyri di namine. Stirring and
el evated tenperatures nmay enhance the rate of the reaction, 01 Q C1'" 2002
WO 99/ 502625 Specigl grauncf ompeppdgicindes these compounds of formyila (1) jhereinR gag~ -
i CH3 S S PR dEE® didepeéntisntly are, hydadden] CNshlkyTHE CoPeBatkyl 4tiflkgrbmBhyR4 (V)
(I'r-a) Ater. i ) VE [ eact | LI Qr .inr e order,
e i rst pbiototyy b BRI, SR BB pgfoRg TR ing Y Bl
cyanocar borfiatgragamsiseleeted from e ypeespifue grmseganbimdanylobicxclel2. 2l et i onal

der |h vatsve rtdpeern?n;b,icwnfuz.aultp}sqm@nuct ysmlg,mufohﬁe?ﬁy;mﬁoﬁylar ﬁfe(d}_i,dm@n medi atD e

with an anine of formla . Internediates o rmyl a erein Dis
oxygen, sai %‘%E%tﬁﬁgdwggorﬁe‘?(rﬁ oﬁéb?tﬁgeéﬁﬁ %a&ﬁ ePﬂ‘rdFrﬂt? s ‘TCIKQC‘EJ[J)F?‘}‘R%' BEY}epar ed
by first N-thispyhifunagylafsaniclealiy! ahdamsatueatdd 5v) 6vartTmpmbengt! heterasy et or mat e or
a functi Onaéon‘ilé?ﬁi‘né%k%?t&&‘ﬁét&%fatonﬁaéeiicwaWagi)’ggﬁ', Saftlle Jrqrig‘?&\ﬁ.en' ently be

performed in a redction inert solvent suc or exanp _
di chl or et anEirBYRARAENAlark MlolEDEmpBRLE 8PAIEYI B ELeiA R 3R REGeRaL  and
in the presiglgce 0 %h asa SUch as) Thr ei@arrp e, tri etehy am ne or
sodi unbi car entih1-6HEY: GBreqy Hedky ndituprmetys atiuraed Suls Quent | y
reacted W tfhrfarbetrél Kdterdeydiey Edht¥ihinkoneloh BcRa 618 atoMs sBlected iRt iyeam|
deri vatl ve §lﬁﬁfr%9mtrogg ;figazgi' by 1t.etc1fﬂ§p§u%gt$tut%]:i \J1§f1rﬁf ?nd%ll: g,»ld%ﬁ{rg-
reaction can_conveni n?[ i pertiofed noa reactio et orvent " such as,
for exanpl edHicyslogeeir 1 pnCeiseyqheadkdnce of a base such as, for exanple,
triet hﬁ m ne, and optionally in the presence of a catalyst such as, for
eXﬁrrpI e) E Mlsdi inetdayihg pympelints e hoseStdnipounds c&rfdrrﬁllﬁ‘ﬂat“&ﬁrdixekbmﬂ%h{\rfs may
enhance t he t: f I A R~ Q i -CHNHz R3 (I oC
cdc 1ﬁdébfce}naé}ﬁll\{al'$ﬁ§cfge%snhy§§% \é; @I_qa_ )1

i -4al kyl NH, CH C ~- " 20 Al'so) internediates of

formula (11 gb). be directly forned by reacti,ng.an intefnediate. of
forml o (1 v el sSEpfink ate thasiaoroutils SR Sheieih B HetBbn
N-[ 2, 2-40 ( Cletephydepfurenyydyiclopeppytinddiy b |Sephtnylaetsphaanndimyb R’ as fiydnegenonal
derivative of any one of said reagents.



01 acs 2002 WD 99150262 -10 R2 Rt Q@ i -CHN+ R3 N~ ~I i-Ct. aal]layﬂCIN2&I12

. NHCHCOC.4~kyl R5 Ra (u-b) PCTIEP99102045 (N) In particul ar)
intermeqdigbgseRs formula (11-b), wherein RZ is a hydroxy grCRIpPION2045

preferably, a protected hydroxy group) the protective group P being a

“tnmethylsilyl protecting group or a functional derivative thereof, said

i nternmedi ates being represented by forrmula (l11-b-1), may be prepared by

reacting an internediate of formula (I1V)6wherein RZ is a hydroxy group or,

preferably, a protected hydroxy group, the prot, ective group P being a

tri met hyl simeyhyl pr difwotomeghyjr Buis hydroger onwethyh R’ islkydregan, bedrokeoroéthylsai d

i nt er medi ab,gg ROGI NG /BRI HE G PHFO@ epy formula (1V-1)) with
N-[ 2, 2-di (Cl-4al kyl)ethyl] TH T m dazol e-1- car boxani de or a functi onal

derivative M&ep Q@én‘ed]gge thd fb\howm vofapodisYl p S_ , N-C NH CI—I- C- O C-~alkyl O

CTv) whar o hﬁzlé (& lRpRroen s &féﬁ%msy- -eIméaMw&eI%ér%gm B Sk ™

formul as (|1 ‘yI1d¢ne]cmayartmele;pmdp{évf[édG-Iﬂg/ycﬂcqxdnlyﬂaxg)ﬁhaemnswmedl]pmpbk}d-?m trogen
bond in th%lﬂﬂ?@ﬁﬁﬁ%&%ﬁﬁ%%ﬁe tREIFNLGXideY! %?cx e?ecﬁ:héfﬂ%éagfks%n{cﬂg dngyent

such as, for ‘exanple |uma um n| um hydride or ogen |n e presence
of a cat al JRuir Bhasmacsaticalyracespiphls addiemSni ckel | The cyani de m)l ety in the
internediates of fornula (V) may ‘el so be replaced by a functional

deri vat i ve Wheneserfussdib¢reiasiter Br todk alpils Q and dxBrarsddfmeg as mrlerformulaeduct i on

I Q&G 16N Q&I@bth%xsﬁ%dﬁ%teﬁw (I'V-a) The synthesis of some of the
|nterrred| at es of fornmula (VI) is described in 20 WD 95/ 04045, WO 961 31485)

VO 911 0396 T dehu iR SFYbAAESn FR0En oh.s1es CORRURHRRAN LonMilR ) and some

of the interne |at esent i nvention con

asymet ri ¢ hY4Fagsh satdcﬁwnppum being waresuedhy fgﬂﬁ%ﬂer%cwewmwed
conpounds dpaiai &yl givRdr ah e&emMIab@omhaumqml@yatﬁh}euamldhﬁ@tnw@n of 01

OCT 20 99I PCT/ EP99/ 0 5 -11- pr.ocedures. For
exampl &5 o ERbr B aRerrerebaroban daR hejestion oo Ty B M%@gﬂ%amﬁ s

sel ective crystal lization or chromatographic techngdqueaﬁ e.g. counter
current distrigbyugti on) pl i quid ghrQnatography and the e ppretkhods

Enanti onmers_cdn be obtlai ned fiomracemnic m xture erti ng said
racenmic m x¥urfes W th sul't a af)'l’& P T ey ager entg’

—élrsiﬁr exarrpl e
chiral acids, o m xtures ok* & astereoneric salts or orrpourI*g t hen
physi cal | y separati ng said nixtures of diastereonerid saldls or conpounds
by, for exanple) sel tive crystallization or chronmatographic techniques,
e.g. liquid h I rting
said separ a§£§ g@%&@?ergﬁ’ ¥e ﬁ&?or ﬂthI‘e%cIIEr‘i Ih%ﬁgm\?eIIFchIqQ? fbye;&ﬂgpegn di ng
enant i omer stetraydopfugans éﬁé‘@%ﬁ“ﬁéﬁf é&I‘I“&“ﬁ ‘§6‘ﬁéf’ i e ppd heatinganay#pheRsids of
formul a (1) heayeaf 8@ régtokt ai ned fromthe pure stereochemically isoneric
forms &0 the appropriate internediates and starting materials, provided

that the i nhemuenine: foRawtd PO RALHE, thé erae@&p@%uﬁmmdym lé'aﬂzﬁed)ﬂbﬂ uaend m xed

t h | I
Tt endod t ot BENSBPIRBANG f RSt (Ul EOBTeY A OpTas Sy PeROORER DN, * An
alternati vegcmnikyrkrmﬁvnsmmrm sualy as, ffer exaaple, ereadtionf orysellzbtidh gritemAipounds  of

formula (1) pates involves liquid chromatography, in particular
liquid mro%gdt]%‘élr)lggﬁgggﬁ& ng a chiral stationary phase. 20 The conpounds of

f la (| b
w11 on: saft el Korounds BB o AOAI(FRAS Winckn RY iEBA? RS oBpbélyBl DO0C

i nhibitors bwngﬁ@r%m@t@@hmﬁ@rewwa?sblambq prepaey bt sydizatigmefiap | v

( CAMP- speci Im@nﬁe@mté Uf)fom?@aml\ﬂ?w(r@%npss WyQ:Ir éﬂéﬁp&ferﬁblym@a@@:h%famyle) is a

key second nes ects, parti ar cell
activities Pﬁortﬁ(ﬁ’é‘g gé%{plc\?é‘tfll%ﬂl%? %’ﬁ’f?‘l‘?@s‘g%‘ﬁ Bh 48 “R’I“Hﬁ%@?ldpgﬁﬁéo%} % known
to hydr¥ ysdessAibEd fay the mrepavatiansyg armbimpguna af formel S(I-arbrfoph os pitertrediate of

met abol i te. ghengeqn nhibition of PDE |V leads to an el evation of 30 cAWP

| evel s in partlcufar cells such as the respiratory snmooth nuscle cell and a
wi de variety of inflammtory cells, i.e. certain | ynphocytes) e.qg.

basophi |l s, neutrophils and eosi nophils, nonocytes and mast-cells. A nunber
of allergic, atopic and inflammtory di seases are deened to be caused by

hi gher-than-nornmal PDE |V concentrations which result in | ow cAMP | evel s
and hypersensitivity of the thus affected cells for excitatory 35 stinuli.
(Exanmpl es of said hypersensitivity are for exanple) excessive histam ne

rel ease from basophils and nast cells or excessive superoxi de anion radical
formati on by eosinophils.) Hence, the present conpounds havi ng potent
phosphodi esterase |V inhibitory properties are deemed useful agents in

aI I eV| at| ng and/ or curl ng aI I er gl c, at op| c and | nfl ammat ory di seases. The

Y v T~ -,



01 ocT , ~00z WD 99/ 50262 PCT/ EP99/ 02045 -12- respiratory snooth (hils@CE 2002
“rel axation) bronchodilation, platelet aggregation inhibition and inhibition
of whi tyg,baRd, cel | nediator rel ease. Exanpl es of allergigctrpsanes are
-bronchi a? asthma, cheilitis) conjunctivitis) contact dermatitis and eczemm)
irritable bowel disease, deshydroform eczema, urticaria, vasculitis,
vulvitis; exanples of atopic 5 diseases are dermatitis and eczemm,
winterfeet, asthma) allergic rhinitis; -and related afflictions are, for
exanpl e, psoriasis and other hypetproliferative di seasés. The conpounds of
t he present i nv/énti on al so have cytokine inhibitor ttivity. A cytokine is
any secreted pgl ibept Ege tIﬁg—m‘,ja&gts t he functi onjaf ot;lqher?ﬂcel | s by 10
nodul ating i L Actd en.-cel in the inpune oy_infllamatory
response. Exda]fL Ieg l\g‘? cy?g%i nes a(?'éh%nokl nes and ho‘%{—ri’ggggnd t hey may
be produced byR*a wi de vanetyRof cells. For instancez! a mondkine is

general ly referred to agylei ng produced and secreted by a nononucl ear cell,
such as a macrophage and/ or nonocyte but nmany ot her cefhs-iproduce

nonoki nes,.such _as natural killer cells, fibroblasts, 1 asophil s,
e r oph 1E cemaaeni doriuus e aThe SowiiBRith et TURPETE Bt o

cel | s, epikiewalprécedurcs nbimcieeral grodp t@nsfompdiionyt es. Lynphoki nes are
generally referred to as being produced by | ynphocyte cells. Exanpl es of
cyt oki Aes Honekamigle | comgrohedskdfrfodmylh () Wherein htieothettkhamhpdropén, 23id

i nterl eukin- - %Jlgg"; - I - crosi s Factor
(aTNF) anci:r(’5 qu)to grid?ub%%nrg Hﬁg%rg%llél S F@g? 81% (khﬁ%)ﬂe%%g}- %%&e%kﬁtgr{gs%eci fically
desired t sopworktheiformulaj(kahwitrL - BWe@E8) whereit Luin thegaimgtas d- dufimed undrict i on i s
i npl i cat ediorhull el bat btAek Rin BYRELMRAHIWY st RAIRRNeRngdirs8R & dshfek udi ng
rheumat oi d artprl hl s, rheumatoid spondylitis, osteoarthritis, gouty
arthritis,*8M8t AP #AP ti ¢ conditions: sepsis) septic shock, endotoxic
shock) gram negajiye 2B sepsis, toxic shock syn rone, padult respiratory

di stress syndroffe R ce%l mal aria, chronic p na%i nfl anmat ory

di sease) siliges-cH-pUI ary sarevi-des+s—>bQre—+rasafl ptien di seases,
reperfusion inj 5!{5 Yy, dg_a{,/t versus host reacti on,lllsal I 0‘,g_r_§ft rejections, fever
and nyal gi as due to infection, ch as influenza, cachexia secondary to

i nf ectlion or mali §ifancy, cachex secondary to aéiflired i mune defici ency
syndronme (A DS)) 30 AIDS) ARC (AIDS rel ated conplex), kelaojd fornation,
scar tissu!sPg ?ﬁi‘f’l‘*"é‘rﬁdgg"Bﬁﬁacé‘ EIFI@é&é‘é?seﬁiltEE?ré‘i%B\FQ"%PBPP&%ﬂfoﬂpulﬁgﬁ sis. The
present i nnentangpouhtuef fatrewanBbpt es t o conpounds of formula (1} as defined
her ei nabove, their N-oxides, pharnaceutically acceptable addition salts and
35 st er eoc@empaaids i famtr (@) Wberdn 148 &0f ratiietl efFermsa @a-0Rdaid ne, in

partiqul ar i.Cl i i se . to an
Bbor ral _crrbeutiafodss pREEhel BF orpfuud (2, O F ARG B} BhRRLBLERBE, L7 2
rel at ed t ocanpsipds of fogneial(J-9) wherginmAnBails agrdiead of armyja Gkimeaid in particul ar
allergic, ampivadobeéing Aiptcamied 8y Yorfiu3£ASEE) udil¥ SrtikRoWAhlidgbdtionst hmat i ¢
and atopic d@easeg, m)stcfogr icular atopic d?rmatliels. Thus t he_conpounds
ala-~ ~ S6UBMS S51 HEPRS BYIPEREY o prescnce 9F gsuifable catal¥tsich & [t i on may
be used f oexanipde, paliadismton piatinhmasuppatiedameit infance shaatonhmgpapbe piai asran

asth j C gl B icular atopic dermatitis. The present

i nveg?zldon Ea’;}ngﬂ'?agflgdggé@ghgh %ﬁn 1od of treating warm bl ooded animals 5
suffering from & ®ase states related to an abndlir4 | enzymatic or catal ytic
activity of PDEM, %hd/m’r di seagfogedaddes rel atge-¢@ ®' physiol ogically
detrinental g ssNQ_tCl_pngéQJéi nes._in particyl _gl I q\;_gé%,_éaiepi ¢ and

i nfl ammatory di sg@ases) ye in particular asthmatyt and dtopi c di seases,
nost particul ar opic dBrmatitis. Said method cofprises X he adninistration
of a therapeutically effective anount of a conpound of 10 formula (1) or a
N-oxi de form a phafffadeutically acceptable acid or &adk addition salt or a
st ereochem _cal | é isgneric formthereof in adm xture with a pharmaceuti cal
carrier. ' CrmpgeRsyofjformpula &) sdsreanR| isthydroxy and Rnisenethyl paid cagppyndsnpunt

woul d be f being GepddsemglibyJoinould QI-a9/2), Bapbslyrep@td By oxidizih$a evingéurid dfhat sai d

effective i . A redsl1 r_increased dependi ng on the
response o?%%a @?gg%gﬁlggg%l{&gﬁﬁgr ’Sg‘éfgfé’ 8?‘r1961 ocﬁnm%g%/%ﬁ]ﬂ%ti on of the
physi c?an persesenicdibydompda éljoﬁrétf{)n‘d%l pfuitable oxidizingagenn\saeh &b for CRABIPES f ect i ve
dai |l y amount range nentioned herei nabove are therefore guidelines only and
are not intended to limt the scope or use of the invention to any extent.
20 The PDE IV inhibitory activity of the conpounds of formula (1) may be
denonstrated in the test "Inhibition of reconbi nant human nononucl ear

| ynphocyte (M\L) phosphodi esterase type IV B produced in insect cells with
a bacul ovirus vector"”. Several in vivo and in vitro tests nmay be used to

e " Y e 1 o Y " o o Y r . o




20 stration purposes conprising a pharmaceutically acceptable c&ﬂrﬁgﬁ)zmd
-as active ingredient a therapeutically effective anount of a conpound of

f or mul a“(d;%o{ﬁ prepare the pharnmaceutical conpositions ofpdik®eioposgnt i on,

‘a therapeutically effective anmount of the particul ar conpound, in base or
acid addition salt form as the active ingredient is conbined in intimate
adm xture with a pharmaceutically acceptable carrier, which may 25 take a

wi de variety of forms depending on the fgarm of preparation desired for

adm ni strati on. These pharmaceuti cal conpositions are désirably in unitary
dosage f orethamwdichBickloride.afi @rsaitdbye rehctioraidan sbben@suahaspforlekampleect al | y)
Lapony) Y GPRDRMARARHA e pllnb0OR i8R ke MR AL 201 Gaflold, Bl P07
exanple, in preparing the I@:orrposml.ons I'n oral “dosage orpm any oF Fhe

usual pharfeBewad by sgactigiihg this formeeddpisrpodiate withc & Gaigpardyeagdt.exanpl e, wat er,
glycols, oils,sakcohols and the like in the case of oralgljsquid
preparations $ugh as suspensi. n,sé syrups), elixirs and sqglu ion,s;Ol_Pr solid
carriers such sthar §ifes, 5°6‘8”é‘l°) kaol FAE"FLBPEEANL s, g'r-'ﬁtjer o

di si nt egr ats# getrtts-Gana the—tTRke T t ecase—of—Ppoutters) NrfiEsC—Rapsul es
and tabl ets. Bﬁause qh‘ their ease in admnistration, tabjjets anéh capsul es
represent the st advantageous oral unit dosage form inbwhich 3§ case
solid pharnmaceutical carriers are obviously enployed. For pz{ eny er al
conposi tions, the®@di¥ier will usually conprise sterile water: Dt least in

| ar ge rt), though aqth i ngr.edi ents), for exapple, to aid,solubility, my
bo Prclied kg pLrornR S Hidhe SFRrar fhgouPrapa bt v ch
t he carri eformefpiovses as-&howe pseedireofor cghverosg a svalérit mitragen ntmitxt ur e of
sal i ne andygl S @l 14t 7. Q0 1.4 T I QNS o T 1 ' WO ‘
99/ 50262 P’&%’&g R3S Satd M- fRidabieH %ﬁéstg‘mbrgaig‘%%g@?ﬁ Gredo Lo _argaémg%&%opri at e
| i qui d car FRBIE)M EhthrRY Yt gnY'he(Rpheryls XaHPRIBY EWVIIN ANt he
tREing e/ OF LA B LIS 3 Phen y He (PeR M SWgR R arp g egwi
conposi ti oagpreptidt@biganic @F ifdegmid paiexide Agpioprisiclindrigaml peftRideatémprise,

optiong{ly.conprise enet rat i nhanci n nt_and] or a suitable

ot anth S (ESRRRRReRyRoRRLE A, Rl ] o B ARl RElar DBl 53 Pt e
in 5 m nor sgivp@eraxides poragsiurh perdidei appsopttataotganiaperoxades redycgonipriseint

del et eri ousek{ geik§ st ok [t8r Sldntble, BRALNELIbS ¥ SDiCTRNd bRRAIb sk iBEe
adm nistrafion to the skin %nd/ og ¥ be heligrful for pr_sparl)&% t he desired
conposi t i oRENZERERAOPENBISEFIS B-s ‘ﬁ&?’ QRENZERTFHPAREPERIC ARV REFPXOERANAG S, e. g.
as a transdeidsel.g. patoxbaceds aeidsqbkﬂlhyﬂromroﬂﬂeﬁ,@.g)it-bmr’]ylkhydtopemkidansmﬁﬂ)le i all
appropyt¢ at i i r i jcati t ) cited a
compostt 1 ongvER AR tranapbE heE1si ABblsTEY AR Bhe i Rulb °
creans, gelchibess, e Eduinagieionshang dorntanangchalpgepateg dwdrosarbops, iedns

sol uti ons, dhidromBihane, 3ad ¥efurep ONElRhsoRRHtst he |ike. Application of said
conpositions may be by aerosol, e.g. with a propellent such as nitrogen,

car bon di ohefinedatbs BeMioned hieinabsie rﬁay%@?@blaﬁ:ﬂtfomlﬁ gAfi-1BhoRATBCHRRfUBY.)
drops)20otions, or a semsolid such as a thickened cornposition which can 15

b ' od ‘ ( . CrE e | |
e applie If?)éaﬁicﬁlﬁﬁt?nteﬁﬁhdﬁlﬁéstdfcffhklgﬂ? I(I‘ﬁ)gwquéx‘laldlglé:ﬂt@ﬂ:séatu{l g&gpoﬁ}ﬁﬁpbﬁﬁ%sa ves

creans, gellies) ol ntfment s and conveni ently be_ used n order
to enhance TERESCRERC Y fprpyla éﬁﬂ) B2y bR reprEqsh iy fispt WCQW%WGGEWBF formul a
Els) i n phar(ieceih diradthyl eypehibooing dodithi €36 oPipachid by ageatbdnintdetapt oy a-l) "
- or y-c¢ : X1 t erivatives) art yal ky

substi t ut eﬁﬁﬁéjlgﬁgld%% HNneg ﬁerg!.;fg.ﬂgé %ﬁ%’roélxcfﬁlrcgﬂ%rh?@f-}c@e egf(?gr)lf({% ‘?{/nnp%%tg%
co- sol @&nt gnertigtivers sugheashior sxameple. dighlorpmetinne sbsngend ontglugngd lopHonally
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invention contain at least one asymmetric carbon atom. Pure stereochemically isomeric
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formul a resorptlon diseases, reperfusion injury, graft versus host reaction, allograft rejections,

)

fever and myalgias due to infection, such as influenza, cachexia secondary to infection
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 disease 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
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25  take a wide variety of forms depending on the form of preparation desired for

-

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
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compositions in unit dosage form for ease of administration and uniformity of dosage.

Unit dosage form refers to physically discrete units snitable as unitary dosages, each
unit containing 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.

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

Experimental part
Hereinafter, “THF” means tetrahydrofuran, “RT" means room temperature, “DMF”
means N,N-dimethylformamide, “EtOAc” means ethylacetate and “DIPE™ means
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A, Preparation of the intermediate compounds
X le
5 a) A mixture of (£)-6-(2-amino-1-methylethyl)-4-(cyclopentyloxy)-3-pyridinol (0.037

mol) and NaHCO, (0.0814 mol) in CH,Cl, (200 ml) was stirred at 0-5 °C. A solution of
pheny! carbonochloridate (0.074 mol) in CH,Cl, (50 ml) was added dropwise and the
resulting reaction mixture was stirred for one hour at RT. The reaction mixture was
poured out into water and the layers were separated. The aqueous phase was extracted

10 twice with CH,Cl,. The combined organic layers were dried, filtered and the solvent
evaporated, yielding 18.2 g (+)-phenyl [2-[4-(cyclopentyloxy)-5-[(phenoxycarbonyl)
oxy}-2-pyridinyl}propyl]carbamate (interm. 1). ‘
b) A mixture of intermediate (1) (0.037 mol), 2,2-dimethoxyethanamine (0.148 mol),
triethylamine (0.148 mol) and 4-dimethylaminopyridine (catalytic quantity) in

15  l,4-dioxane (150 ml) was stirred and refluxed for 60 hours. The solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cl/ CH,OH 95/5 and CH,Cl./(CH,OH/NH,) 95/5). The pure fractions were
collected and the solvent was evaporated, yielding 13g (95.6%) of (x)-N-[2-[4-(cyclo
pentyloxy)-5-hydroxy-2-pyridinyl]propyl}-N'-(2,2-dimethoxyethyl)urea (interm. 2).

20  Exampl

a) A mixture of 4-(cyclopentyloxy)-5-methoxy-2-pyridineethanamine (0.026 mol) and
triethylamine (0.03 mol) in CH,Cl, (75ml) was stirred at 0-5°C. A mixture of phenyl
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: Ci—LCI/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-pyridinyl]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 mo}) in 1,4-dioxane
(75 ml) was stirred and refluxed for 48 hours. The solvent was evaporated. The
residue was dissolved in CH,Cl, 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).
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a) A mixture of 1,1’-carbonylbis{1H-imidazole] (2 mol) in EtOAc (800 ml) was stirred
and cooled on an ice-bath, resulting in a suspension. 2,2-dimethoxyethanamine (2 mol)
was added dropwise while the temperature was kept below 25 °C. The resulting
5 reaction mixture was stirred for 2 hours at RT, then for 30 minutes while cooling on an
ice-bath. The precipitate was filtered off, stirred in EtOAc (400 ml) during 15 minutes,
and on an ice-bath during 15 minutes. The precipitate was filtered off, washed with
DIPE (2 x 50 ml), and dried, yielding 277g (70%) of N-(2,2-dimethoxyethyl)-1H-
imidazole-1-carboxamide (interm. 5).
10 b) A mixture of (£)-4-(cyclopropylmethoxy)-5-methoxy-f-methyl-2-pyridineethan-
amine (0.025 mol) and intermediate (5) (0.025 mol) in THF (100 ml) was stirred and
refluxed for 2 hours. The solvent was evaporated. The residue was stirred in water and
this mixture was extracted with toluene and EtOAc. The separated organic layer was
dried, filtered, and the solvent evaporated, yielding 9.1g (100%) of (£)-N-[2-[4-(cyclo-
15  propylmethoxy)-5-methoxy-2-pyridineyl]propyl]-V-(2,2-dimethoxyethyl)urea
(interm. 6).

Example A4
a) A mixture of 5-methoxy-4-{(tetrahydro-3-furanyl)oxy}-2-pyridinecarboxaldehyde
(0.057 mol) and Zn], (0.0027 mol) in CH,C}, (130 ml) was stirred at RT. Trimethyl

20  silanecarbonitrile (0.0684 mol) in CHLCI, (30 ml) was added dropwise. The resulting
reaction mixture was stirred for 90 minutes at RT. Water was added and the mixture
was stirred for 10 minutes (2 x). The separated organic layer was dried, filtered and the
solvent was evaporated. Toluene was added and azeotroped on the rotary evaporator,
yielding (£)-5-methoxy-4-[(tetrahydro-3-furanyl)oxy]}-o-[(trimethylsilyl) oxy]-2-

25 pyridineacetonitrile (quantitative yield) (interm. 7).
b) A mixture of intermediate (7) (0.074 mol) in THF (500 ml) was hydrogenated with
Raney nickel (3 g) as a catalyst. After uptake of H, (2 equivalents), the catalyst was
filtered off and the filtrate was evaporated, yielding (£)-5-methoxy-4-[(tetrahydro-3-
furanyl)oxy]-B-[(trimethylsilyl)oxy]-2-pyridineethanamine(quantitative yield)

30 (interm. 8).

Example A5

a) A solution of (+)-6-(cyclopentyloxy)-5-methoxy-f3-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-pyridinyl]propyl]carbamimidate(interm. 9). The filtrate was evaporated
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89%.
5 b) A mixture of 2,2-dimethoxyethanamine (0.015 mol), triethylamine (0.026 mol) and
4-dimethylaminopyridine (0.0065 mol) in 1,4-dioxane (50 ml) was added to a solution
of intermediate (9) (0.013 mol) in 1,4-dioxane (50 ml). The resulting reaction mixture
was stirred and refluxed overnight. The solvent was evaporated. The residue was taken
up into water and this mixture was extracted with CH,Cl,. The separated organic layer
10 was dried, filtered and the solvent evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,Cl/CH,OH 99/1). The pure fractions were
collected and the solvent was evaporated, yielding 4.13g (79%) of (£)-N"-cyano-N-[2-
[6-(cyclopentyloxy)-5-methoxy-2-pyridinyl}propyl}-N'-(2,2-dimethox yethyl)guanidine
(interm. 10).

15  Example A6
Reaction under N,. A solution of ethanediol dichloride (0.0210 mol) in CH,Cl, (40 ml)
was stirred at -60°C. A solution of dimethyl sulfoxide (0.0420 mol) in CH,Cl, (10 ml)
was added dropwise and stirring was continued for 5 min at -60°C. A solution of
1,3-dihydro-1-[2-hydroxy-2-[5-methoxy-4-[(5-phenylpentyl)oxy]-2-pyridinyljethyl}-

20  2H-imidazol-2-one (compound 18) (0.0070 mol) in CH,Cl, (10 ml) was added dropwise
at -60°C and stirring was continued for 15 min at ~60°C. Triethylamine (0.0770 mol)
was added dropwise at -60°C and stirring was continued for 5 min. The mixture was
treated with water, then extracted with CH,Cl,. The separated organic layer was dried
(MgS0O,), filtered, and the solvent was evaporated. The residue was purified by column

25  chromatography over silica gel (eluent: CH,C1,/CH,OH 94/6). The pure fractions were
collected and the solvent was evaporated, yielding 1.8 g (69.6%) of 1,3-dihydro-

1-[2-[5-methoxy-4-[(S-phenylpentyl)oxy}-2-pyridinyl}-2-oxoethyl]-2H-imidazol-2-one
(interm. 11).

30 eparation of the compounds ul
Example Bl
A mixture of intermediate (2) (0.037 mol) and HCI1 1N (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,Cl,/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



- 109%+& ()-g' "t 109 ()-s! 1098 B & ()-s$109%z& ()- 10 u 10 01 OCT 2002
UAAABB(BC} *<B@ 1 10 U Xs, #109%&' () - @10%Z& () -, 10%Z& ()-!0Y -10%Z& ()-S'Y
-109% " %%} & ()- CQEGFFGH WU3B@ 1 PCT/EP99/02045

1> #10 -F1} T #10%=& ()-F! ' #10% * & ()-F! #109&ZZ& () - F! s, #109%& () -
@p s, #10%& () - @JJJJJJJJUV4 1 1173 y109% ()- 109%& ()- 10%& ()-%0%& ()-3
107 107" 10°AM 0! #10% A& () - FIJIKKK. KwuBuv4 1 11" &10%& ()-!E ' 10%{& () -
1="'10%) q) & ()- 'L|'10%h& ()- ' @109%&%)- ! 3
y1096d& () - . KXKCKLMNNzX9uV4 1 11" 109%& ()-1a @109 !& ()-! X@ 109% ()-S

109 () - ! ($2.0% of(yl- [r’dwcx*clmw(quy)mnmvm}ﬂwvmrwllpromzﬂFkg HOvEg-) - &

1GLO% () Snfadf-ob-@hmpirkOfe () -2 1 10 ()" SYLO%E () - PPOOQY\ =
1 11110% U8 () o Bd0% U& (}om 1

Example B2
A mixture of compound (1) (0.0194 mol), chloro diflucromethyl and K,CO, (0.0194

5  mol) in methanol (100 ml) was stirred for 16 hours at 125 °C in an autoclave. The
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,C1,/CH,OH 95/5, upgrading to 80/20). The pure fractions were
collected and the solvent was evaporated. The residue was dissolved in 2-propanone
and converted into the hydrochloric acid salt (1:2) with HCl/2-propanol. The

10  precipitate was filtered off and dried, yielding 0.58g (7%) of (z)-1-[2-[4-(cyclopentyl-

oxy)-5-[(difluoromethyl)oxy]-2-pyridinyl]propyl]-1,3-dihydro-2H-imidazol-2-
one.2HCI (compound 20).

Example B3
HC1 0.5M (30.3 ml) was added dropwise to a solution of intermediate (10)

15 (0.0101 mol) in THF (82 ml) and the resulting reaction mixture was stirred and refluxed
for 2 hours. The reaction mixture was cooled, treated with water, alkalized with
Na,CO, and this mixture was extracted with EtOAc. The separated organic layer was
dried, filtered and the solvent evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,C1,/CH,0OH 90/10). The desired fractions

20  were collected and the solvent was evaporated. The residue was repurified by column
chromatography over silica gel (eluent: CH,CL/CH,OH 100/0, upgrading to 95/5). The
pure fractions were collected and the solvent was evaporated. The residue was stirred
in DIPE, filtered off, and dried. The obtained product was repurified by
high-performance liquid chromatography. The pure fractions were collected and the

25 solvent was evaporated. The residue was stirred in DIPE, filtered off, washed and
dried, yielding 0.54g (£)-{1-[2-[6-(cyclopentyloxy)-5-methoxy-2-pyridinyl]propyl]-1,3-
dihydro-2H-imidazol-2-ylidene]lcyanamide (compound 22).

a 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,Cl solution, then extracted with
CH,CI,. The separated organic layer was dried, filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,CL,/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
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collected and the solvent was evaporated. The residue was stirred in DIPE, filtered off,

washed, then dried, yielding 0.20g (+)-1,3-dihydro-1-[2-hydroxy-2-[5-methoxy-
4-[(5-phenylpentyl)oxyl-2-pyridinyllpropyl]-2 H-imidazol-2-one (compound 23).

S5k

~
N

-Sk

The following compounds were prepared according to one of the above examples (Ex. No.).

5 Tablel ,
/0
H~—N N—CH,=C y—o0r’
\Ior l‘l;—l\ll/\;“—ORZ

Co. | Ex.| R* | R’ R’ R* Salt

No. | no.
1 {Ba1|CH3| H cyclopenty! H
2 | B.1|{CH3| H | 3-tetrahydrofuranyl H
3 |B.l| H H cyclopentyl CH3
4 |B1|{CH3| H cyclopentyl CH3 | HCI (1:1) hydrate (1:1)
5 |B.1| H H | cyclopropylmethyl | CH3
6 |B.1|CH3| H | cyclopropylmethyl | CH3
7 {B.1|CH3 | CH3 cyclopentyl CH3
9 | B.1|{CH3| H | 3-tetrahydrofuranyl | CH3

10 |B.1|CH3| H phenylpentyl CH3 HCI(1:1)
15 | B.1| OH H | 3-tetrahydrofuranyl | CH3

16 |B.1| OH | H ©:>_ CH3

17 | B.1| OH | H | cyclopropylmethyl | CH3
18 |B1|{OH | H phenylpenty! CH3
19 {B.1| OH | H cyclopentyl CH3

20 |B2|CH3| H cyclopenty! CHF, HCI (1:2)
21 | B2 {CH3 | H | 3-tetrahydrofuranyl | CHF, HCI(1:2)
23 | B4 | OH | CH3 phenylpentyl CH3

Table 2
— R?
H——N/—_\N-—CHg—lC NXy—0R’
T }{3 ' 7 _oR®

Co. | Ex. R’ R’ R’ R’

No. no.
11 { B.l H H cyclopenty! CH3
12 B.1 CH3 H cyclopentyl CH3
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D
Co. | Ex. R? R’ R’ R® D
No. no.
8 B.1 CH3 H ©:>_ CH3 0
13 | B.l H H cyclopentyl | CH3 0
14 | B.1 CH3 H cyclopentyl | CH3 e}
22 B.4 CH3 H cyclopentyl | CH3 | N-CN

Table 4 lists both the experimental (column heading "Exper") and 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 11.3
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 12.71 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 4473 | 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
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Seventy-two hours after infection with recombinant baculovirus, the insect cells were
10 harvested and pelleted at 500 g for 5 minutes. The cells were lysed in 10 ml lysis-

buffer consisting of 20 mM Tris, 10 mM EGTA, 2 mM NaEDTA, 1% Triton-X-100,

1mM Na3zVOQyq, 10 mM NaF, 2 pg/ml of leupeptine, pepstatine and aprotinine,

0.3 pg/ml benzamidine and 100 pg/ml TPCK pH 7.5. After 5 minutes on ice,

solubilized cells were centrifuged at 4000 rpm for 15 minutes at 4°C. The resulting

15  supernatant was filtered through a 0.45 pm filter (Millipore) and brought to TBS buffer
(50 mM Tris, 150 mM NaCl pH 7.4).

The supernatant containing phosphodiesterase (PDE) type IV B, was subsequently

loaded onto a 5 ml anti-FLLAG-M3 affinity gel column, previously activated with 5 ml
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 ml

fractions containing 37.5 pul 1M Tris pH 8. The fractions were dialyzed overnight
against 20 mM Tris, 2mM NaEDTA 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 uM 3H-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 pl of the
mixture was subsequently applied to a GF-B filter-microtiter-plate (Millipore) filled
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5  The inhibiting effect of the present compounds on recombinant human MNL phospho-

diesterase PDE IV B was measured at different concentrations of the instant
compounds. The % activity of PDE IV B versus controle was calculated and listed in

I ! F]

Table 5.
l able 5
Co. Test % Co. Test %
No. Dose Activity No. Dose | Activity
1 3 10°M 56 13 10" M 49
4 10" M 60 14 10" M 18
5 10°M 57 15 10°M 88
6 10’ M 72.5 16 10°M 63
7 10°'M 78 17 10°"M 75
8 10'M 68.5 18 10°M 77
9 10'M 68 19 10°M 60.5
10 10°M 57 21 10°M 73
11 10'M 75 22 10" M 25
12 10'M 59 23 10°M 35
10
omposition examples

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 dodecy! sulfate and 10 g polyvinyl-
pyrrolidone in about 200 m! of water. The wet powder mixture was sieved, dried and
sieved again. Then there was added 100 g microcrystalline cellulose and 15 g
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giving 10.000 tablets, each comprising 10 mg of the active ingredient.

To a solution of 10 g methyl cellulose in 75 mi of denaturated ethanol there was added

5  asolution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there were

added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene

glycol was molten and dissolved in 75 ml of dichloromethane. The latter solution was

added to the former and then there were added 2.5 g of magnesium octadecanoate, 5 g

of polyvinylpyrrolidone and 30 ml of concentrated color suspension and the whole was

10 homogenated. The tablet cores were coated with the thus obtained mixture in a coating
apparatus.

Example D.2 : 2% topical cream
To a solution of 200 mg hydroxypropy! B-cyclodextrine in purified water is added

15 20 mgof A.IL while stirring. Hydrochloric acid is added until complete dissolution and
next sodium hydroxide is added until pH 6.0. While stirring, 50 mg glycerol and 35 mg
polysorbate 60 are added and the mixture is heated to 70°C. The resulting mixture is
added to a mixture of 100 mg mineral oil, 20 mg stearyl alcohol, 20 mg cetyl alcohol,
20 mg glycerol monostearate and 15 mg sorbate 60 having a temperature of 70°C while

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.
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1. A compound having the formula

o

a—p R R?
;oA
N—CH—C—Q

L—N '
T 1

b @

wherein :

L is hydrogen; Cj.galkyl; Cj.galkyl substituted with one or two substituents selected
from the group consisting of hydroxy, Cj.4alkyloxy, C;.4alkyloxycarbonyl, mono-
and di(Cj.4alkyl)amino, aryl and Het’; C3.galkenyl; Cs.¢alkenyl substituted with
aryl; Cj-galkylcarbonyl; Cj.galkyloxycarbonyl; piperidyl; piperidyl substituted
with C.4alkyl or arylCy_salkyl; Cj.ealkylsulfonyl or arylsulfonyl;

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

-CR*‘=CR’- (a-1); or
-CHR'-CHR’- (a-2);
Dis O or NR%

Q is a radical of the formula

__"/\EOR" I N\[:OR" —(\[2*‘7
N #—OR® (b-1) S —OR .2y, Z# Ok 3y,

N

R'is hydrogen or Cj_4alkyl;

or R' and R together may form a bivalent radical of formula -(CHp)m- wherein m is 1,
2,3 or4;

R’ is hydrogen; halo; Cj.galkyl; trifluoromethyl; C3_gcycloalkyl; carboxyl; Cj.galkyl-
oxycarbonyl; C3.¢cycloalkylaminocarbonyl; aryl; Het'; or Cj_galkyl substituted
with cyano, amino, hydroxy, C).4alkylcarbonylamino, aryl or Het': or

R’ is a radical of formula :

-O-R’ (c-1); 0r
-NH-R" (c-2);
R’ is hydrogen, halo, hydroxy, Ci.¢alkyl or C}.galkyloxy; or
1%’ and R’ taken together may form a bivalent radical of formula :

-(CHp)y- (d-1);
-CH3-CH2-O-CH;3-CH3- (d-2);
-CH,-CH,-N(R")-CH;-CH>- (d-3); or

-CHz-CH=CH-CHj>- (d-4);

F]

5WZ I'F] 10%/& ()- BVZ[\ ci@&!!F] 10%/& ()- 'F] 10%/& ()-
'F] 10%/& ()- 'F] 10%/& ()- 'F] 10%/& (Y- 'F] 10%/& ()-

| F]
5W

| F



stw ~dBox! | F] 109F] |F] 10%/& ()- 11F 10%/& ()- 11F 109 & 1) 0CT, 2902

10% / & () -
10% / & () -

15wz i ! TF] 10%/& ()- 'F] 10%/& ()- 5SWZ F] 10%/& ()-
10% /& ()- Xx[%!5WZ F] 10%/& ()- !F] 10%/;&,4,;,02045]

0%/&W@93/50 10% /& ()- 'F] 10%/& ()- xVAx!5W!F] 10% /& ()-

10%/ & () -

'F] 10%/& ()- 'F] 10%/& ()- !'F] 10%/& ()- !F] 10%/&'()-

hF$x! F] 10%/& ()- 'F] 10%/& ()- 'F] 10%/& ()- 'F] 10%/& ()- 5WZ F]

10% / & () -
10% / & () -
10% / & () -

10

15

20

25

30

35

dOm! | F] 10%/& ()= F] 10%b ()- SWZ 1F] 10%/& (). 2!F
'E] 10% /& ()- % xVox!!F] “10%/& ()- E] 10% E] 10%/& ()-
| Wherdi@ % i&2(3,4 & 41 10%/ & ()-

R* and R’ are each independently selected from hydrogen or Cj.4alkyl;

R® is hydrogen, Cj.4alkyl or cyano;

R’ and R’ each independently are hydrogen; Cj.galkyl; difluoromethyl; trifluoromethyl;
Cs.ecycloalkyl; a saturated 5-, 6- or 7-membered heterocycle containing one or two
heteroatoms each independently selected from oxygen, sulfur or nitrogen; indany!;
6,7-dihydro-5H-cyclopentapyridyl; bicyclo{2.2.1]-2-heptenyl;
bicyclo[2.2.1Theptanyl; Cj.galkylsulfonyl; arylsulfonyl; or C;.jpalkyl substituted
with one or two substituents each independently selected from aryl, pyridyl,
thienyl, furanyl, indanyl, 6,7-dihydro-5H-cyclopentapyridyl, C3.7cycloalkyl and a
saturated 5-, 6- or 7-membered heterocycle containing one or two heteroatoms each
independently selected from oxygen, sulfur or nitrogen;

R’is hydrogen; C.galkyl; Cy.galkyl substituted with hydroxy, carboxyl,
C}.4alkyloxycarbonyl, amino, mono- or di(C;.4alkyl)amino, Het'or aryl;

R" is hydrogen; C).salkyl; Cj.qalkylcarbonyl; C).galky! substituted with hydroxy,
carboxyl, Ci.4alkyloxycarbonyl, amino, mono- or di(C}.4alkyl)amino, Het'or aryl;

R" is hydrogen, Cj.¢alkyl, Ci.salkylsulfony! or p-toluenesulfonyl;

aryl is phenyl or pheny! substituted with one, two or three substituents each
independently selected from halo, hydroxy, Cj.4alkyl, Cj-salkyloxy,
Cs-¢cycloalkyl, trifluoromethyl, amino, nitro, carboxyl, C).4alkyloxycarbonyl and
Ci-4alkylcarbonylamino; .

Het' is pyridyl; pyridy! substituted with Cj.salkyl; furanyl; furanyl substituted with
Cj-4alkyl; thienyl; thienyl substituted with Cy.4alkylcarbonylamino; hydroxy-
pyridyl, hydroxypyridyl substituted with C}.4alkyl or Cj.4alkoxyCj.4alkyl;
imidazolyl; imidazoly] substituted with C_4alkyl; thiazolyl; thiazolyl substituted
with Cj.4alkyl; oxazolyl; oxazolyl substituted with Cj_4alkyl; isoquinolinyl;
isoquinolinyl substituted with Cj_4alkyl; quinolinonyl; quinolinonyl substituted
with Cj.4alkyl; morpholinyl; piperidyl; piperidyl substituted with Cj.4alkyl,
Cj-4alkyloxycarbonyl or arylCj_salkyl; piperazinyl; piperaziny! substituted with
Ci-4alkyl, Cj.4alkyloxycarbonyl or arylC.4alkyl; and

Het’ is morpholinyl; piperidyl; piperidyl substituted with Cj_4alkyl or arylCy_4alkyl;
piperazinyl; piperazinyl substituted with Cj_4alkyl or arylCj.4alkyl; pyridyl; pyridyl
substituted with Cj.4alkyl; furanyl; furanyl substituted with Cj._4alkyl; thienyl or
thienyl substituted with Cj_4alkyl or Cj.4alkylcarbonylamino;

an N-oxide form, a pharmaceutically acceptable acid or base addition salt and a
stereochemically isomeric form thereof.
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10 in a reaction inert solvent and in the presence of a suitable acid; thus forming a
compound of formula (I-a-1-1);

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.



