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SUBSTI TUTED 1, 8- NAPHTHYR1DI N- 4( 1H) - ONES AS PHOSPHCDI ESTERAéE 4 | NH, ?I JE%Z
Background of the Invention This invention relates to
d-aryl - 3- ar yWoenlog3o4 1, 8- napht hyri dn-4(1 H)-ones that are sel ectroraB99/01390
i nhi bitors of phosphodi esterase type 4 (PDE4) and the production of tunor
necrosis factor (TNF), and as such are useful in the treatnent of
respiratory, allergic) rheumatoi d, body 10 wei ght regul ation, inflamuatory
and central ner%&STH‘y&Fd)d&WHMEKEMN-ﬁsH)&QNﬂMS EHOSPHODHSSTERASE ¢
pul nonary di sease, adult respiratory diINGHBFEORENdr one, toxic shock,
fibrosis, pul monary hypersensitivity, allergic rhinitis, atoprc dermatitis,
psoriasis, weight control, rheunatmdﬂgr@nﬁmdsfitheBwermaﬁhexra Crohn' s di sease,

ulceratlve colitis arthrltlc condi t| r |n nra di seases,
depressi on, nufti- i AFaPSEeeiBRES A 4 ilaﬁ Etgﬂgq * U‘é’h’%‘%#'&qssg‘at are
relates to a mdnmjmbrb:tqnspm@osmddxesmrqsewmg dPtﬁDEmthtmeatqmdtonm‘f tunfe® necrosis

foregoing dis ,

conpost t Tons EER MR BBt € 80AG P tre RN relhoh ofEAE TRAASE By
adenosi ne 18' , waightcreghlptionplinfispimatasy @ne AePYali Rereqysi mﬁatdlsr)measr secm:e:ndsthma
nessenger, | n%ﬂrpf'né B &ruSfivel ﬂﬁnm BI@QQéee%B@f ASBRatHP SiaeEs erjfd%rg@ttoirr? E?ock

nodul ati on an accordingly, therapeutic intervention in a ra
di sease procefess. APRNANE EPRIFSISIYIYs (allerglc ENinjliss eatoRis qBUEafH'av@S@f@efﬁ weight

recogni zed angonﬁrbfelfﬁeuﬁt@tloﬂcérih\f@s icBEHeRia! C%n@&ﬁseb%ﬂ ulc@rdtu@f:&‘(?dar@\hh’tgcotnaﬁ Py
More particul arly, has be(sn recognl zed that inhibition of PDE4 can | ead

to inhibiti ona’E?fmh‘?ﬁfqﬂé’ﬁWﬁ'l"B’r SeRaeh ERPSsial EYdnaPementiznAnd ARh nuscl e
rel axati ons Thus, mmmoanﬂdsaltdwatatasn@a biethoPbEdeingtauth mebhnd!baumeptéefmeamfmél ty

against ot her 06 Rgsees RUhnbob! Blkobfionh L8356 0L A8rhablamIEloby e,

nmedi at ors and arrway snoot out “causim
ef fects or antdnplinngesbetcosfrbenstss. Recent nol ecul ar cl oni ng has reveal ed a

conpl exity and div te:
com e {7 0 0 vl kg3 a0 L,
gene. Ki neti csesensmessenger iivhiion obthe phesphpdiesieesesinar See 7 tpsast fqrmadul@tm;@ed

four 30 I§9zyge%§mm?y tHérhfctic inferéAfdn in |§Waﬁg@8ﬂdn§€§§é< plocédRks. hWé)Pééémﬁ &J:mct
CAWVP. Analysis o ts that each

e distributi.o ges
Cozyre . oSG el T BV Peah OB SRR RDIT B e A
human skel et atherapis toes pafticatarty, peas tpeee racbgriitegidiht inblbkio gt RISECkeannadd te kpibitesof

resaage.  The LAATITY bfbGeehida0 end SRl SmetiEnede RIGHRIE AL Yol et
an opport uni tighibioP ¥, évts'dwmavenm@dtzlmayet e‘b@flRRE v pes. bdouldnnmhﬁaine lblewk@

the functhgn RRRBi8FsYan@ PéihsSaifal ¥moblh im@ciERdddt caRMYBRrdkihsbial HRct
i nhi bi torgé) Imqahavnl;gfec;rﬁlem)nstsrae‘?t ed taﬁatytﬂ]g PDE4c[:) i sozyne pl ayrs a key rolcg in

regul ating th& 2B¥AYENS and degranui ation of human eosinophils. in a
prinate m)ge' gf a?&d&ﬁﬁnol%Blohﬁghymvéﬂécﬁﬁt?rwﬂeﬂ@mﬁeldﬂldﬁsny BhPIFEtt %nlzymes_.
anti gen-i nduced pul nonar osin refore el ive in
t he % i sozyne! 'slﬂpﬁﬁszwmwgtﬁﬁ?r&aée @b’ Aéﬁ'ﬁftbpﬁhe 4 Ry ey (gys 3 dfp ¢F§° °c@§'§%{i g
anti - ast hmat i gy 4 seplarate genleandratio stpYiee bf hur@enyrecombinant materials suggest that these four
Frrrrrnnl (| Ll L L] L)L I

P RS e ] el e Magesoll bdvsis of AP, dineinip % 878504
PCT/ | B99101 39@stributio ofRREAMRNAE suggeststbatrrach isoqifee mee beriecalizageinta whrspesiiist es
to a conpound é&famt B&r éxarnmél anifke Ramhn sQelé\ban&leoﬁurﬁé}?p&mE@Sl%Hé n&aécws do
accept abl e sal t her eg erein are eacr I ndependent | % rg_
fromthe gr ou"ﬁf’t espress P Pﬁ@a\@?esﬁ%’ 8@%@“'”?&) P@c”%f%\' k%p'es(sdfe@’?'ﬁgflw D ﬁé
(lc:fks- IC o)aryl, rlnﬁﬁ'égéig')nbetrmmalrgdd distribuidBZdice93ityatf @D&Gysﬂz@?bkpﬁemkmrdppmuhheto

a oa [

opt ] onal | 35 SuiRpier iy sFsaRh oy WSl ROBEISE ARG oEhRBSalh ot oy,
(C, - C8) al ky| avsing PDEAD) G63xmhe5e19ctegrinhibiiors, meha\@@en@eytaatwtmmh@ PQgA@neozyme
car boxy, car bﬂ%ﬁ%(é:ke @‘nkrlébulath\ﬁcm9é¥t(v§u&63r@ Eé’dranu(a@on gﬁ)\%ﬂ\ ecsinophis. In a

anr nosul f onyl | anmosul f onyl or ( ) al kyl ) 2am nosu
and R3 is hyderise) m°Ha'| ef a?ﬁ%? okyEan @0211@?3&3&91“’8 f@p%es‘%u'mtyamamduced
(C, -Cs)al kyl a,m,,n&,ar,( écﬁmoﬁlﬁl)éil'k);ekéfora.nbyr@lecw‘alyoblozﬁkﬁg tﬁ@ba:hkwmmaoarmhms&

(C 206y ol kg oI LapR e s g et bl crfw %'c%?QZ'em

inventio s to the phar ITB.CEUtI cally acceptabl e
salts Zomﬂ@l ﬂ@ w of the fomMula | The acids whi m\‘m ‘ﬂmi o prepare
t he phar call'y acceptable acid addition salts nti oned

base conpound§'®t this invention are those which form none®®xi c acid
addltlon salts | . €. salts contalnlng pharnacologlcally acceptable ani ons,

o " . I




35 al kanol anmonwm and ot her base salts of pharmaceutically acceptable -
-orgarnc amines 1 2 JUN 2002,WO 00/ 09504 PCT/1B99/ 01390 -3 5 Unl ¢gsJUN 2000
* ot herwi se i t he al kyI and al kenyl groups referred to

. well as theq’g#)&@ ieties of other groups referred to herein %1(2{/%98/013%

‘ al koxy), may be linear or branched, and they gay also be cyclic (e.~c. |,
cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl or cycl oheptyl) or be

| i near or branched and contain cyclic noieties. Unless otherw se indicated,
‘hal ogen includes fluorine, chlorine, bromne, and iodine. 10

(C3-C, 0)Cycd oal kyl when used herein reélﬁﬁ,ﬁa%gftgyg\l\,gﬂlokyl groups contai ning
zero to two levels of unsaturation suc cycl obutyl,
cycl opentyl, cycl opEHeRERSAN! INY&ptienykilas o 2 CoRPWRRRIEAS formdela 3 cycl ohexadi ene,
cycl oheptyl, cycl oheptenyl, bicyclo[3.2r1)gctane, norbonanyl etc.

(Cz- C9) Het er ocycl oal kyl V\,hen used aer ein rgfers to azetidinyl,
pyrrolidinyl, 15 tetrahydrofuranyl’ d ur 1tetrahydropyranyl,
pyranyl, thiopyranyl, azlndinyl, oxiranyl, t hyl enedi oxyl , chronenyl,

i soxazol idinyl, 1, 3- oxazol i di n-3-y| ~J sdt hi azolidinyl, 1, B t hi azol i di n- 3yl ,
1, 2-pyrazolidin-2-yl, 1,3-pyrazolidi -YIN™ p~pendi nyI th| onor phol i nyl,

1, 2-tetrahydrothi azin-2yl, 1,3-tetrahydrothi azin-3-yl,

t et rahydr ot hi adi azi nyl, norpholi nyI 1, 2- tht rahydrodi azi n- 2-yl,

1, 3t et rahydrodj, t felgy erazinyl, chrorranyl etc.
One of ordi na(r%y?réel?ﬂfrljm%emfg@ y te %ﬁ@rwfhfﬁﬁnd that the connection of
sai d (Cz- C9) het er ody'cansaRksE aath@QeW%‘dﬁrn'w@@@ﬁe@fre@rtbmmp cansiging lof/ bysdegeed
ni trogen hgt er(Qa@:.i%Ikyl( ‘(ca é:%yHQSIWI ORfGYdm E\Nﬁrkcuég%'et@%%! hnk e(fce'&ﬁ)Péthof:}Uo%lkyl

thienyl, thiazoly yl, i'sothiazolyl, "oxazol yl", isoxazo

pyrrolyl, tri 46t M 31 é‘ﬂ‘ﬁybz%F'%'ky' i YA o, @etSroé&%Qﬂk&'zS'loyPs %re’ optionally
1, 2, 4oxadi azolsybstituled? b3 - Kaxadiyd@y, y<lc c;La&wS«c msiﬁﬂdoa)zobr)ﬂno c Cs)alkylammo ((C,-

a2 et T By, T ISR HR, et RN R L.
pyrazol of 3, 4b)qlatkyld(CryCe)acgi, ammbsulfgry], (P1-6aiklilamyhgsutbanyl ary((C,-Ce)alkyl),aminosulfony!;
6, 7-di hydrg- 5SE L 1] pyrindinyl, benzo[b]thiophenyl, 5, 6, | 7,

8-tetrahydro- qU|noI|n 3-yl) benzoxazolyl benzot h~ ~azol yl , ben2|soth|azolyl
benzi soxazol yl') ber¥iifhudegsnyhalo. tﬂﬁﬂ@ﬁhﬁﬁtﬁéﬁw [(Ci-Ggekeanapne hengh)alkylamino,

benzof uranyl, (o@@gﬁ |§>,t=a|:.hrnanwoa (@, &g?mﬁﬂualcaruon,d@babbxy(cpdgénkwrrywoxy cgdg}aﬁ,hyl

i soqui nol yl t ui nox azolin
bengoxa2| %yl ?gtg?a @"@P ‘H@B‘ﬁr{ éﬁ)g'kﬁ?m'“?ﬁ‘fﬁ?ngéﬁ q}darliy'hﬁ’ﬁ‘lﬂ@%/‘g?'%d t hat
t he connection of smeqbre(s@m rGentheties extated tO&ielpyérmatdflgGally acdeptablel gtid additdh ba

atomor a.sp iLtr t.efeatom used her eln
refers to her?g ounés %{ ﬂe forg‘g‘r%gf (r;ﬁ'reeaac?co%cgua(ﬁ%é’ 5% ?% ng %u?gblrﬂlanﬁc ’ffc—ffal

t hose wherein aR:epta@Ie(a@@ @dmneaagﬁl of¢he FTEME@BPrirgtbeseanylounBdBf Bishreention efeghosed
conpounds of {arAuba, hoh-BRtUdR IRSE sg‘(réer £l TIB cohfink n@p&harcﬁg%&aufracéﬁ%ble

C9) hket eroaryl. The present invention a sotelates ica

conposi tion f §PoPheSuehedt Men{YBPChioBdDi ?YéfQ?W‘deaIWé’P@d@e PHalamatisied  bigylatg.
wei ght regul atph@eﬁbhaze Nadid am&bma( aaétste Clragthte aditrafeS fa¥ia WitraSe/ Jireate, diits@bid e S cinite N

as ast hma,_,chr oni ¢ st ru ease irat

di seases s%;ndf‘lﬁlﬁ? tHQ\a %ﬁ?ﬁé{?l B?%:é%/@te g’ﬁf'zr?ﬁﬁar’peth%éﬁ“égﬂ 'fq@’?/eﬂ)%“ate
allergic rhi mb’enzenesatlfor[afe: p-tolveGe0idr@s Gad 1 pafadtdN [EIO2, Pﬁi‘&hylem&é (2irg9tdxp3-
dermatitis ight control, rheunmatoid arthritis, cachex-~a,
Crohn' s di seaégéﬂt@&ezlrsalrgev\e colitis, arthritic conditions and ot her
inflammat ory di seades '"\@étf?f’@§§|f%i¢tes oL2p¢ addipe palts of &mmue il aThechemicBidases that

manmal , i ncl ughd)gpd JAHEBR, red 't&'p%a%nrﬁdﬂiﬂéﬁéhmﬁﬁy %cse?tm@uaﬁe%an&hﬁ those
formJIaI or a harmac«gétlca gacegtabesat her eq fective in such

treat ment ¥nd SATPHEFFAL LTI LNFYAS BEER NBAE 25 ese ey qfﬁ‘e““ﬁrt%?%‘eﬁ‘ﬂse SRttt on
al so rel at es tsocracamgiobnds. fSuth héretokit Badensaind mdilider B [@ird AbtGIfrjted Blthade gemved from
rheumatoid, b i I L9 ntral nervous _system
di sorders suc%g%h wé@%éﬁéggﬁglﬁ %%%pgﬁiebbﬁ}& %ﬂma ﬁ@%}aﬁl%a““%é%% PALZRSMM aN o
respiratory disséuneandsgirairoeasth neatalicationh dek, ca!qum ¥ magneailmb REMpnium or water-
hyper sensi ti Vishiiple 2bhfpk I bdditioh Mdits Ssucht 81 k- n@%lﬁﬁ&éﬁh@(m&bﬂ?ﬁlﬁ S'aﬁd HE BREr

control, rheumatoid arthritis, cachexia, Cohn"s disease, erat we
colitis, atthPrenappei® Fr(‘ﬂ"%heéHEPEPE“SO‘?fIﬁé?”“??ﬁ’"cémﬁ"?b'ﬁ?@wfs%”es
depression multi-infarct denmentia and AIDS in a manmmal , including a human)
conprising admrnstering to said manmal an anount of a conpound of the
formula | or a pharmaceutically acceptable salt thereof, effective in such
treatment. The present invention also relates to a pharnmaceuti cal
conposition for selective inhibition of PDE4 D i sozynes which regul ate the
actlvatlon and degranulatlon of hunan 20 e05|nophlls useful |n the

o, - " o, . oy e



The present invention also relates to a nmethod for selective inhibition of

-PDE4 D 30 isozymes which regul.ate the activation and degranul at ildhJoM 20Lman

" eosnophils useful in the treatnment of respiratory, allergic, rheumatoid,

. body wei ght waouised on, inflamuatory and central nervous syst eOTdBIDOI3ET S

“such as asthma, chronic obstructive pul nonary_di sease, adult respiratory

di seases syndrone, toxic shock, fibrosis, pultionary hypersensitivity,

allergic rhinitis, atopic dermatitis, psoriasis, weight control, rheunatoid

arthritis, cachexia, Crohn's disease, 35 ulcerative colitis, arthritic

condi tions_and ot her inflammator | seases, .depression, nmulti-infarct
Iréieteirn il 36 AR

denentia afRd Al DS MNESHERRRLISE 1§ 36 AkANY! GERBT fedaTieg 1 BRFPRI 3% el 3%
to sai d mammuatheaidpDidietids iof othgngroipshileiréd tocheedif @cd.i alex@rorn be Gfiead oPbiaAcHsd,

I sozyme inhibit] 0 [ p Lcally ceptable salt thereaqf,
effective rn grﬁdctﬁg'trﬁgya sr‘r’tt:b%?c.yac( : Z%bﬁ%éﬁ%%&%%%ﬁ %@%@&F .C)Q‘C"%&qu’b%’(j'}/ggi@go 5
Det ai | ed Descoi pe ingar of btahehednangneontam dyks folefieswi Hojessectberwise r8icfatede balogen

illustrate th a5k ARt crmoUndssf the present invention Unless
ot herwi se ind{%gg{egg R, R aHd 5 1 n the feaction Schemes and the

di scussi 00t hat f oflG:dmw)Gy@oated Wheiusd halsevElersSeirNEalky! arePeCPitRingg zqRo tatwo' O
H3~~N~R' |V Qetids sRuddafddtion sikh 4d LychoE}rl.! cyc@oﬁy“r, eyt ‘“n&l,I C Néb/é“tén R% &BhBSFyIR
I NN 12R Xy\go(gge(g)%? 19§cy%%#g%%ie%e,cg?gothtﬁ, c%!okep;iénygg%;cll\gggJ]o!:tlanee,/ rgigomanw
etc..
(C-Co)Heterocycloalkyl when used herein refers to azetidinyl, pyrrolidinyl,
15 tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, azindinyl, oxiranyl,
methylenedioxyl, chromenyl, 1soxazolidinyl, 1,3-oxazolidin-3-yl, isothiazolidiny!, 1,3-thiazolidin-3-
yl, 1,2-pyrazolidin-2-yl, 1,3-pyrazolidin-1-yl, piperidinyl, thiomorpholinyl, 1,2-tetrahydrothiazin-2-
yl, 1,3-tetrahydrothiazin-3-yl, tetrahydrothiadiazinyl, morpholiny!, 1,2-tetrahydrodiazin-2-yl, 1,3-
tetrahydrodiazin-1-yl, tetrahydroazepinyl, piperazinyl, chromanyl, etc. One of ordinary skill in
20 the art wili understand that the connection of said (C,-Cs)heterocycloalky! rings is through a
carbon or a sp® hybridized nitrogen heteroatom.
(C,-Cg)Hetercary!l when used herein refers to furyl, thieny!, thiazolyl, pyrazolyl,
isothiazoly!, oxazolyl, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, 1,3,5-oxadiazoly!, 1,2,4-
oxadiazolyl, 1,2,3-oxadiazolyl, 1,3.5-thiadiazolyl, 1,2,3-thiadiazolyl, 1,2 4-thiadiazolyl, pyridyl,
25 pyrnmidyl, pyrazinyl, pyridazinyl, 1,24-triazinyl, 1,2,3-triazinyl, 1,3,5-triazinyl, pyrazolo[3,4-
b]pyridinyl, cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H-[1]pyrindinyl, benzo[b]thiophenyl, 5, 6,
7. 8-tetrahydro-guinolin-3-yl, benzoxazolyl, benzothiazolyl, benzisothiazoly!, benzisoxazolyl,
benzimidazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, isobenzofuranyl, isoindolyl,
indolyl, indolizinyl, indazolyl, isoquinolyl, quinolyl, phthalazinyl, quinoxalinyl, quinazolinyl,
30 benzoxazinyl; etc. One of ordinary skill in the art will understand that the connection of said (C,-
C)heterocycloalkyl rings is through a carbon atom or a sp® hybridized nitrogen heteroatom.
(Ce-Cio)aryl when used herein refers to phenyl or naphthyl.
Preferred compounds of formula | include those wherein R' is (Cg-Cyolaryl or (Cq-
Ce)heteroaryl.
35 Other preferred compounds of formuia | include those wherein R? is (C4-C,o)aryl or (Cs-
Co)heteroaryl.
The present invention also relates to a pharmaceutical composition for the treatment of
respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central nervous
system disorders such as asthma, chronic obstructive pulmonary disease, adult respiratory

40 diseases syndrome, toxic shock, fibrosis, pulmonary hypersensitivity, aliergic rhinitis, atopic



= OR3 ~R VIII NCO NCH3)2 13 OR3 R N Rz 1.2 JUN 2002 PCT/ 1B99/ 01390
. WD 001 09504 71 Z JUN 2002 PCT/1B99/01390 5 In reaction 1 of Sch@rdN200?

» the carboxyl i conmpound of forrmula V is converted to the i ng
am de corrpo Qogﬁisﬁor mula IV by reacting V with an anore salt (fof/[{f:ggm%g

- formula, H3CG-NH OCH3HCI, in the presence of 4.

1- (3-di net hyl am nopropyl ) - 3- et hyl car bodum de hydrochl ori de, a base, such as
triethyiam ne, and a polar aprotic solvent, such as nethylene chloride. The
‘Teaction is carved out at a tenperature between 0OC to roomtenperature, 10

preferably BoogahRRP &sahidtisCweditR ool HERmMARI @ﬂrntﬁbetcw;aabtbblﬁ s aismwuléé?atwe
about 32 hours r ef er.abl nre

bout, 24 h
Aide compouncial BHENE GPIIPE 1 i FOHEPIoBY T35t FeREr s TURATRG: S575°R ne
conmpound of f oairmﬂl@s inlal mégymal geaiiiding @ hbamvi cofmpesingyani athawet of @ wpropoudd of thé hﬁnula
formula . R3 &érr%c'éutlcgtyt Q@te ﬁéegﬁ tﬂafreoafm e Jﬂ% euﬁ%g%ﬂl Yrggl lentt gta: a

reaction is carrled out at npef at ure etvveenaout to abou
preferably abo@i@fmaPB‘@CE“fYcﬁcce&faP'ieﬁém?fer| od between about 0.5 hours to about 8

hours, prefigrably ah@tﬁreénhméﬁ%n AsB réi8aetd DReBodlor HehrRBEBeh: oftr%.rawglbrg%
corrpound of formula IIl is converted to the 20 correspondi nt% npound

formula Il by PRREIIHEGOM Vegl fequialionAniemEnaiqry art iial nepousifs! mrﬁif’&fde&rSUF'h% he
presence of anast@apthenis abe@mtve muﬁdmaqsmdearﬁet Et}dltfl@é;ls’rniﬂrﬂﬁksea-Ehﬁ syishd, QBxit S
carried out at _a tﬁwﬁgr at Lr e b tvvee about ,150 ref er abI

out
about 100C, f oY p"éﬁ’"%’i%ry BeRTaeag b‘bo ”Frgf SUP ?‘8”'388@? %ﬂi?%s weigh
pref erabl y abowhtrd rieuvagid érthfitrs, cazheda, Grohd'safse@ehdparative cblive, anomocrsumhoaé and

formula Il 55 &l%pvﬁfabggtérf dﬁsggseng QJSE|8§ pg’\@ﬂ-lrﬂgotna@‘n&%¥rénanlﬁ(Slxalgg IrRQrﬁmal

conpound of formula reat di 1 sopropyl am
presence of a fRbidae aat’b‘mpw@"wmlﬂﬂeaﬁ’mm%ﬁ@ﬁ tQ821¢ @EMERY AT oPeHTES. 2 EMppund of itheat e

i s added to thgmiuRaet s pRbrheelithly a‘é@apfa@l’ergédtr@Feoﬁeﬁé%ﬂmﬁéﬁéﬁrtl%atlﬂ%HNeen about
-78C to about 100C, preferabl about -78C to 60C, for a tine period between

about 1 hour to aboW¥ BeRShr e”‘BPeﬁ“@r YRS é?oﬁu‘fhai'“"f‘ﬁ?ﬂ?@' cg’ﬁpqsﬁoﬁ dfcteientve
of Schene 2, t,hrebmhdﬂmw ooammad wnfchfregmmé aheVbctIvstlcmOQr\CEﬁégiﬁhulaﬂorf BE human

correspondi,ng amn rea I with an am ne of
t he fornul g{} p% s@?u? tﬁ 8?)‘?@%" ncee sB'fato%t%%r 'Fuﬁe%rar %)(’n%atyé W&WE‘ rzgﬁlmat'o”'
aprotic sol vennftammatplrv asd dhenttahynervest eystenT rrb;sordsasctsm@n a$ ssthanay ebrowatobatruchive

tenperature b%mﬁ&yamgu&e ;o%ﬁ r&é?mﬁ@r?ucﬁnsé‘égg; swa?cfn%r abkiy sﬂ&ﬂurﬁbrggpc% RodaRPM

tenperature, for eri od betweén about hour to about ours,
pref erably abdupergpnﬁ@ﬂwsallerglckum Rly9Is garmatitis, psorla51s weight control, rheumatoid arthritis,

cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and other inflammatory
25 diseases, depression, multi-infarct dementia and AIDS Iin a2 mammal, including a human,
comprising administering to said mammal a PDE4 D 1sozyme inhibiting effective amount of a
PDE4 D isozyme inhibiting compound of the formula | or a pharmaceutically acceptable salt
thereof, effective in such treatment and a pharmaceutically acceptable carrier.
The present invention also relates to a method for selective inhibition of PDE4 D
30 isozymes which regulate the activation and degranulation of human eosinophils useful in the
treatment of respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central
nervous system disorders such as asthma, chronic obstructive pulmonary disease, adult
respiratory diseases syndrome, toxic shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis,
atopic dermatitis, psonasis, weight control, rheumatoid arthritis, cachexia, Crohn's disease,
35 ulcerative colitis, arthntic conditions and other inflammatory diseases, depression, multi-infarct
dementia and AIDS in a mammal, including a human, comprising administering to said mammal
a PDE4 D isozyme inhibiting effective amount of a PDE4 D isozyme inhibiting compound or a
pharmaceutically acceptable salt thereof, effective in such treatment.



12 J UN 2002 PCT/I1B99/01390 5 In reaction 2 of Schenme 2, the anE?
-conpound of formula VIl is converted to the correspondi ng pyridin éHN@@&nd
cof formula VIII by reacting VII with a pyridine compound of the fornmula R3
.COCl i Cf mwaeogpsesence of an aprotic solvent, such as di oxaneCT/BS9/01390
"reaction is carved out at a 10 tenperature between about 0C to about 150C,
preferably about roomtenperature to about 80%, for a tinme period between
about 0.5 hours to about 2 hours, preferably about 1 hour. In reaction 3 of
Schene 2, the pyridine conpound of forrmula VII! is converted to the
correspondi ng napht hyri dn-4(1H)-one conpound of formula | by reacting Vtlt
with an ankne of the fornula, RZN{EtaledDesnspprnessshedavanfioran apr ot ~c basi c
sol vent, such as | QiB&ing ThExti i ' t I f afi

peri od between abgmé %Hﬁ\gﬂ% rtB %Ché'gosﬁcﬁ é@%é ﬁ@ﬁ"{aze hgfep?%ragag@eoféb&(%mpogﬁﬁoagr &shrée
The i nt er medi RAESBNSBVENYPHEENIPss athesupe wdigpien RarR Gng &1 th sRastianSehemes and the

1, 8- di azabi cygdcofsmorkn iR ete defia¥€as dddvé.he presence of an et hereal sol vent,
such as di net hoxyet hane. The conpounds g{ %&Equla | that are basic mnature
are capable of formng a wide 20 vari et ifferent salts with various

i nor gani ci@nd organi ¢ acids. Although such salts nust be pharmaceutically
acceptable for admnistration to humags or animals, it is often desirable
in practice to initially isolate the ¢ompound of forrmula I fromthe
reaction mxture as a pharnaceuticabk%\uﬂatQEptabhe salt and then sinply
convert the latter back to the free base 1 conpound by treatnent with an

al kal i ne reagent and subsequently conve%g the latter free base to 25 a

pharmaceutically acceptable acid additign salt The acid addition salts of
t he base compounds of this invention are readily prepared by treating the
base conpound with a substantially eqyival ent amount of the chosen m neral
or organic acid in an aqueous Sﬁhyent mediumor in a suitable organic
sol vent, such as nethanol or anm-~ gvapor amM on of the solvent, the
desired solid salt is readily obtakhgﬂ. The desired acid addition salt can
al so be precipitated from30 a solutidn of the free base in an or garnc
sol vent by adding to the solution an appropriate mneral or organic acid.
Phar maceutical |y acceptable salts of ani,no groups include hydrochloride
(preferred), hydrobrom de, sulfate, hydrogen sulfate, phosphate, hydrogen
phosphat e, di hydrogen phosphate, acetate, succinate, citrate, tartrate,
| act ate, mandel ate) met hanesul fonate (nesyl ate) and p-tol uenesul fonate
(tosylate) salts. Catiornc Baits of formula | 35 are
simlarly prepared except through reactfon of a carboxy group, such as when
R 1is carboxy, with an appropriate FOREC salt reagent such as sodium
potassi um cal cium nmagnesi um 12 J U N 2002 WO 0ODY 09504 g
PCT/1B99/ 01390 5 ammoni um N, N -di benzyl et hyl enedi amre, N- et hyl gl ucam ne
(neqlunine), et hanol am ne, tronet ham ngg or di et hanol am ne Those conpounds
of t'he present invention that are acidiyc in nature are capable of form ng
base salts with various pharnacol ogically acceptabl e canons Exanpl es of
such salts include the alkali netal or alkaline-earth nmetal salts and
particularly, the sodiumand potassium 10¢salts. These salts are al
prepared by conventional techni quexRiThe chiem cal bases which are used as
reagents to prepare the pharmaceutrc@f |y actéptgbl e hase salts of this
i nvention are those which form non-tgxi se salts with the acidic
conpounds of the present invention Such non-toxic base salts include those
derived from such pharmacol ogi cal | y accepfabl e cations as sodi um potassi um
cal ci um and magnesi um etc These salts can easily be prepared by treating
15 the correspondi ng aci di c conmpounds mﬁtb an aqueous sol ution cont ai ni ng
t he desired pharmacol ogi cal |y accept abl ey canons, and then evaporating the
resulting solution to dryness) preferably under reduced pressure.
Alternatively, they may also be prepared ky m xing |ower alkanolic
sol utions of the acidic conmpounds aﬂd t he fflesired al kali netal al koxi de
t oget her, and then evaporating the r N pition to dryness in the
same nmanner as before. In either casik || ”

N~ N

2




. treat nent of

20 stoichionetric quantities of reagents are preferably enployed in order.
. to ensure conpleteness of reaction and nmaxi numyi el ds of the desi eﬂnjmmpl
* product. qu Japstration to humans rn the curative or prophydaghdh/ion

I nfl'ammat ory di seases, oral dosages of a conpound of formula I
or a pharmaceutically acceptable salt t her eof 4.t he active conpounds) are
generally in the range of 0.1 to 1000 ng daily, in single or divided 25
doses, for an average adult patient (70 kg). The active conpounds can be
“admi nistered in single or divided doses Individual tablets or capsules
shoul d genegally contain fromO 1 to 10QdpEmE 2active conpound, in a
.sui tabl e pharmaceutically acceptable vehlicle or carrier. Dosages for
i ntravenous adm nistration are typically within the range of 0.1 to 10 ny
per single dose as required. B®Cintranasal or inhaler admm straUon, the
dosage is generally formul ated as 0.1Rto 30 1 % (w vYlsolution In
practice the physician will determ ne the actual dosage which will be npst
suitable for an individual patient and it will vary with the age, weight
and response of the paricuiar patient. The above dosages are exenpl ary of
t he average case but there can, of coursel be individual instances where
hi gher or | ower dosage ranges are neritgd, and al! such dosages are within
the scope of this invention. 35 For human use, the active compounds of the
present invention can be adm nistered alone, but will generally be
adm nistered in an adm xture with a pharmaceutical diluent or carrier
selected with regard to the intended route of adninistration and standard
phar maceuti cal practice. For exaﬁﬁl 1 be admiy tered orally in
the formof tablets containing suc eXC|p|ent as starc or lactose, or in
capsul es either alone or in adnixtqgﬁ w th excipients) or in 40 the form of
elixirs or suspensions containing flaeoring or coloring agents They may be
i nfected 12 JUN 2002 WO 00/ 09504 -10 PCT/1B99/01390 5 parenterally; for
exanpl e, intravenously, intranuscularly Sr subcut aneously. For parenteral
adm nistration, they are best used mthe<formof a sterile aqueous sol ution
whi ch may contain other substances, fory exanple, enough salts or glucose to
make the solution isotornc. Additionally, the active conpounds may be
adm nistered topically when treating inflammatory conditions of the skin
and this may be done by way of creams, bgflies, gels, pastes, 10 and
ointnments, in accordance with stquard p arnaceutlcal practice. The
therapeutlc conpounds may al so e n er é% a L ot her than a
human The dosage to be admi ni ster | i | gg@ d on the anim
speci es and the di sease or disord ng tteated The therapeutic conpounds
may be administered to animals in the foGin of NéCklgpsul e, bol us, tablet or
| ~qui d drench The therapeutic conpounds may al so be 15 adm nistered to
animals by injection or as an inplant. Such fornulations are prepared ma
convlentional manner in accordance with |standard veterinary practice As an
alternative the therapeutic conpounds be adm nistered with the ani nal
feedstuff and for this purpose a concentrated feéd additive or prem x nmay
be prepared for mxing with the normal aninal feed. The ability of the
conpounds of formula i or the pharmaceutically acceptable salts 20 thereof
to inhibit PDE4 may be determ ned by the folj ow ng assay. Inhibition of
PDE4 |sozymes Preparation of test coppounds]| Conpounds are dissolved in

DVBO at a concentration of 1X10'2 NR\g; A hi gher concentration
if solubility is an issue then dil ut g0 i (4X10' M conpound, 25
4% DMSO). Further sepal dilutions aré ge_i n A% DVSO to achi eve desired
concentrations. Final DMSO concentratiof inMNassay is 1 % J In duplicate,
the followng are added in order to a scintilal ation vi al (al
concentrations are given as final concentrations in vial).




25 ~I conmpound of DMSO (1% for blank) 30 25 NI [3H cAMP-contai ni ng assay
-buffer (1~-M[3H cAMP, 50mMM Tns, 1OM Mgd 2, pH 7.5) 25 ul 5' -nugzle l?

* (0.001 unit) (Sigma #N5880) 25 pl PDE4 isozyme (111200 - 112400 |on m
. Prep #1) Thwormaesddson vi al s are shaken and placed in a water Ilpatrhe¢si3ooC. )
" for 30 mnutes, at 35 which tine the reaction is stopped by adding 1 mnl
Dowex 1X8 resin, chloride form (1.3 slurry in-distilled water). Three m
Ready Safte scintillaUon tlwd are added directly to each vial. M x each
‘'vial well and count radioactivity after resin has settled (approx. 4 hours
at room tenperature). DATA CALCULATI ON AND | NTERPRETATI ON 40 Percent
inhibitiorfis detdnrgastier byf $ahemedr thel gerooxylio agi camp@Od oivorrawa §9% capverted to

PCT/1 B99/ 0139 éor?éégoram@ i€ Lorh RO WA ddrmula AV Sy feREING DY a\nk)anlemﬂne salh of
cpm (control (no conpound) -

m (b
TC50 Ts defi Tsmulgs MGt %%dé% Pdpe Bﬁsmce@éﬁﬁ%e'ﬁﬁf m?mﬁm %ﬁthsécast@%we
radi oact i vi tysydraaﬂc&md & Sasietsajhmsntadmiaymm CarnGS‘aO;BdlarFQb@&k sofverdt d1BK a8 PRAQRIE At €
software. tnhj 4? of ES|no %Manu ation %%‘8 bg tion in Human
Whol e Bl ood 'ﬁo’%mefj Gt AnGMBTPEE SHEeH: Ci/ o8 'I?/E’B%rﬁ?lé%snt
Bl ood coI1IoecrpredH1atay1domrmﬂneraﬂure nfou lEatme meffodSbdmeenhatdt @dhdut tdlebad 32 Shours,
obtained fro ers in Vacutainer tube #6480 (14.3 USP units
sodi um hepanﬁ}e%%%f%%gﬁ%%arl ni zed blood is pooled in 50 m coni cal
centrifuge tubes dr rezeton 0pf Saheme dotheiamigsl coawduridrof dhel XTEa Hvhis shihviedeshiozteel
gl ass tube CQ&F&be’lcﬂ% p;]yn&lﬁe g\@@uﬂf offortuid BB} ré%@%qumthrdqpyln&hé)éérﬁn%hﬁd of%é er
m xi ng, tubes are placed in a shaking water bath™at 37C f nut es.
ul PGE1l in DWSU’PS added to all tubes to 20 give a final concentration of 1
uM After mxing, 10D ul PBS (negatlvgzscontrol) or Sephadex G 15 beads in
PBS (8.25-16.5 nglm final concentratio \ ded to tubes. After m xing,
all tubes are incubated in a shaking ath at 37C for 1-2 hours.
Preparation of plasma sanples At the e off i ncubation, 20 ul of 15% EDTA
in PBS is added to each assay tube. 25 AiN'er “mi xi ng, the sanpl es are
centrifudéd at 2,000 rpm (Sorvall 6000B centrifuge) at 22C for 5 mi nutes.
EDN (or EPX) inghel pieFEurerms a8 gthereahsaiveah dTheeaaspr s Quoatmtenusramreﬁbémmras ma
sanpl es are Lesk efpo &%a@@%@%%fé?%?bboﬂ%bd%r JGHE &r@aa' é’é &;bF ours
(1 eukot nene E4) levels. Extensive studies suggest t at Sepha
trigger cosi iRPRHI BPUsRarerakly BI9N ARBVETEA rel ease in human whol e bI ood

[T]he | evsl S ;Jf E(?Nllzrfruacmfaﬁlom@eaeherma ﬂ@lgnn@!orﬂpd@he\o@@Ehlaﬁh%{jéﬂli_?_ér%dlto the
agnost i s an C res ve a evel s
are cal c& at %ereﬁ9°'{‘®‘?p°§ﬁé r@”'@ﬁa@#dﬁ%&” 'ﬁ baﬁéf\;\‘ft‘f ‘i%lf\lé?‘@%ﬁ t@x’t"@lm

ot her appr oprnltlaé ﬁesmfcbwaaread?arccsemantoﬁuoo@sﬁmhhylﬁDNaaﬁdd_T% regdtieaseatr@d out

cal cul at ed b ( nk 1) -
EDN( bl ank) ] et e'ﬁ%@&%g@r\fﬁo@n@?a%ﬁ&ﬁ g'?m(bg) ?a"/"[‘%]ld@[{q\lg %ﬁﬁ”%
LTE4( bl ank)]pemmemdeeamanmoursoah@m@oerb roéfer@DNabout RTEdrsi n t he absence of
Sephadex beads andyt Rgach@ al of Scch heYR) cHfpdshll Aliolrllig if B LoReMLELHEE Of

Sephadex beads. An | C-0 or | C~ value~is 40 defined as the concentration of
a conpouRfl t eREtesPeiing f‘%"hg‘r!é@ﬂ‘f("E)‘E'B\ICBWQ_”FE@frf@{"@d%e' By, trsapingr 1 gty lithium

respect i vel Ydiisopropylamide in the presence of a polar aprotic solvent, such as tetrahydrofuran. Ethyl

formate is added to the reaction mixture so formed at a temperature between about -78°C to
about 100°C, preferably about -78°C to 60°C, for a time period between about 1 hour to about
5 hours, preferably about 2 hours.

30 in reaction 1 of Scheme 2, the aldehyde compound of formula Vi is converted to the
corresponding amino compound of formula VIl by reacting VI with an amine of the formula,
(CH,;),NH, in the presence of potassium carbonate and an aprotic solvent, such as diethyl
ester. The reaction is carned out at a temperature between about -78°C to about 60°C,
preferably about -60°C to room temperature, for a time period between about 1 hour to about

35 8 hours, preferably about 4 hours,
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WO 00/ 09504 -12 12 JUN 2002 PCT/1B99/01390 5 Inhibition of pul nonary :
: eos:jmphl I : ia To eval uatg theie corrgo:mdfs for hpuI Emnary ef fi ciacy we Zh UB
used a wellc zed nonkey nodel of asthma (Turner et a ?:ﬁ%%
%@4@%1153 1159, 1994). Exposure of atopic I\/acacgém%g]g/
- fascrcularrs nonkeys to antigen causes a significant influx of inflammatory
cells observed in the bronchoal veolar (BAL) fluid of these 10 nonkeys at
4-24 hours post antigen challenge. In this nodel, PDE4D isozyne sel ective
‘conpounds gi ven subcut aneously significantly i nhi bi t pul nronary eosnophi |
infiltrati ory by 59761‘/96%%“ @opﬁﬁfen%ni 'tgeegmﬁg%l)rlnﬁ&& oTI?&ﬁglaC@mowﬁgéned to the
however, do not affect neutrophi te 1n tration, denonstrating
sel ecti ve i nhi BPIeEANYTI Ryﬁ@”%é?ﬂ’ﬁﬂi‘ﬁﬁﬂf éé’Yb?acf”Pﬂs!é'éWéBﬁWﬂﬁ'd% comund of
I nhibition of TNFofXu@duction in |solat ed Human- Monocytes The ability of the
conpounds | or the pharnmaceutically accept able salts thereof to inhibit the
production TNF and, consequently, dendfgtrate ¢gdhejr effectiveness for
treating disease involving the producti TNF is shown by the follow ng
invitro assay: Peripheral blood (100 s) from human vol unteers is
collected in 20 et hyl enedi am netetraace ?I (EDTA). Mononucl ear cells
are isolated by FI COLUHypaque and washed thre@ times in inconplete HESS
Cells are resu t
or e var med RP $Pf‘n@3:§%§h% ﬁf 5d Q}?Jotés%lﬁ%? St 'aQ%loQImﬁl ¥he19e%cg&l S ?a[?r%d §“t at
Monocyt es ale mrmea&"wetweﬁn alorsit 0% losabplﬁ 1§0°@ mEquia‘leab%é{qoWplea’me@turérh@bout
cells are lncuta@tceﬂ;ramméég,cfd%éw@r Q@Qut@'s%brqfﬁ) 2t ﬁédrg%é#erfaenyaégaﬁﬁ%a&ro the

plates for 2 hours, after which tine non25 adherent cel'l's are renove

gentle washing. Tesin ©apH9BGRISCrarmmE) the PYiding SAMARHIE®T fasmilaaY Il d8 cosverted 0 me
concentrati ons ga&hording apisPRh adh Hydhe dorRUkd oftf&&u(ah dadtf Wdﬁ'ﬂ\ athamme of
appropriate | \LQ%l{D Pl &F‘S are mcubati overm 8 h‘rﬁj at C. At_the
end of the inc o d% ad" TR PiRTEN SN 137, B0y YRRk CELQSSW”@P@DT’“’"
Cuant i ki ne 1si t yeachddSs detted b matiuxofos adtinge pextbe tiemneeeaaﬂnautonmmnd dpastets Bgurs,

| near  eqr ess L op AR Pnclls TS LERSAL IVEIL RIS b AU e |

fol |l ow ng exa arl's

1- (4- Fl uor ophen&dnaza@cxcmfewumwwn)e lin 8heyapsksengg | ofi AR 4ftherelpl- spkgend sudhuteson
of 2.67 nmL (1. 3RtHoNBhand9- 6 mMml ) of di ~sopropylamre in 30 nL of 35
tetrahydrofuran was_cooled to -78 C and treated dropwise with 7.80 nL (19.5
nmmol ) of a sol uti on 8% CZTRPURIOHRIWHE | 1Rl 2ienPRsC !*i‘e’i@&ﬁ% arepfaRaplesyfiferringp Wise 5
m nut es, a 290! whre§bf afferdntlRit Wil arib s ibetgameainy ijam'E: herds:ommugld s@h salts must be

Preparation 11 8 nL.o etr rof uran wa d ed dropw se
resulting red ﬁF%(Fﬁ?egm‘\ﬁﬁy a%fF'I’t%go tagmﬂsv?mf'g? BRIt %@“ﬂ%f 'br‘s ° Bldr%arab'e n
treated with Op&8@ento i@[t)alaleolgﬂeaﬂns comﬁurmml Yorwflaf Ir §eml thedresicidnl etktee Fagl a

formate (from %ﬁﬁr&g cé% Dﬁé@&é g‘tﬁgn%rﬁpl%’?%bg% X%V\f%gert QaZcW% IHethPeer bask @S

t he drylce ba stlrre
PCT/ 1 B99/ 01390 C@“MM‘@)’ tERatesb %\ﬁﬁ'@#‘ﬁtfaﬁ%m 2R quitsesiEsty spvaDdthe latigriree bsaips

The cool ed 28 XGphamiesticieaebRabidNcd é}ﬂltx&dgjltt TRNadf adRitibi-sis of Bk Bhet c.%Fﬁpounds
agueous anmoni um ch] ori.de sol uéi,yon and Eartl ti gned between 150 ni of et }fl

acetate and 106" S BYentt gieateaYY RYERASTS YA iRAY JPH BATS FC?’EFE’“%I"U?H [fubsiggtial
separ at ed or gargavaeayanouwas tiviaslossh mnéral dobigamc 6dd K abCHa;uéﬂu)s soflentankediuviES®) 3,

and evapor at ed ﬁt%bl? ng%ng sZﬁer?rm agfme’%axg ] Wland ! '(%85) %Ep %t Io?ﬂ'neb%lv]:erlmtat%h

10 chr omat ogr ap reabsor ption technig using exane as
el uant gave 1 Begﬁ@lmd sdilt larep@tlye?bywleqi owe§e$'ﬁed aguh awtlowaa!t wm‘%@@qmadd frerom

et hyl acet afpe ta%ol@tfot-l%f ﬂe Jreg’b&'é% tﬁ&@ éblv@rllt@% a@tjlnlgttb%etéo%@n QPQ’&P&HHQE niikEral
208-209C. Ana! Cal cd , Found' C,
76.13, H, 4.590f Qoamc 391d Pharmaceutlcally acceptable salts of amino groups include hydrochloride

(preferred), hydrobromide, sulfate, hydrogen sulfate, phosphate, hydrogen phosphate,
dihydrogen phosphate, acetate, succinate, citrate, tartrate, lactate, mandelate, methanesulfonate
(mesylate) and p-toluenesulfonate (tosylate) salts. Cationic salts of the compounds of formula |
35 are similarly prepared except through reaction of a carboxy group, such as when R? is carboxy,

with an appropriate cationic salt reagent such as sodwm, potassium, calcium, magnesium,



EXAMPLES 2-6 15 The conpounds of Exanples 2-6 were prepared according to
the procedure of Exanple 1 substituting the indicated substrate fof 2t 2002
‘conpound of Preparation 11 O ~R N ~N R2 Exanple Substrate R

M P. ( C) Spect wal c099s0anal yti cal Dat a2Cnpd. of ~;\,, ~; ", 166-167' H RuR1pLNG1IR)
dPrep. 12//3.93 (2 H, s), 7.20-7.62 (11 H, m,B8.60 (1 H, dd, J=2, 5 Hz),
8.77 (1 Hdd, J =2, 8 Hz); APl M5 (me) 391lan®#-393 (M +1 ). WO 001 09504

-14 5 12 JUN 2002 PCT/1B99/01390 3 Crpd. of ~,, ~,, 181-182 Anal. Calcd for
Prep. 13/ / C,H SN201 C, \ ~\ ~1i 57.55 H 3 45; N, 6.39. Found: C,
57.43; H, 3.26, N, 6.68. 4 Cmpd. of ~,~,, ~,, 198-199 Anal. Calcd for Prep

14 | CZ, H2Z3\2G@Emm@nium, ( NAS-dpenzyethylenegaming, '&n@dvigiioamide @regk@1r@d; etdandarbite,

N, 8.85. 5 Q“‘gﬁ!)me&faml”ne’ ortethah8@mind?7 Anal . Cafcd for Prep. 15/ /
C-, H'NzOFBr. C, \' ~\ ~61.63; H 3.45; N Br F 6,84. Found: C, 61.73; H

3.46; N, 6.97. 6 Cipwse GpmAsunds.ofthe presentyavenlipf thalcae RFidioin Tatusp a1 capale of
gz 2'24"'\%3 F:l 1Cb fdrmmg\base éaltsWdth vihioud pAstmabblod¥ulty-adcedidnid BatPd N Exarkples’st-stéh sdils

5. EXAMPLE 7 .
31 Ca- Aet yi pHISHSTF P el P beinesS PSS 7' 28 AL HEHy Fedfive @od shessien A
m xt ure of 126Gary THas®SEdlks amandiprepbreti ve conepadsidecdhiqieeaMleachbricd .baded WHich are
0. 259 10 grans - )t r] 0.007 mmol ) of
'E etraki s(t gpheurslfﬂ %%(Z)%g%?t%té:} %a?ﬁgét(}?ﬁ%%%%f: glﬁ'ﬁ%p%gé{gﬁﬁa@e %aes%ea&seo&g'é "P1V§3tf°)8d5r? or
16 hours at 80haSe which ifirey non-tasic daserdtis withothebcidic dghapogtdsodf tie present invention  Such

]F;-C'FI)'} Ihg)g(gyi)2%igzsvtoﬁl-mﬂcydagglsﬁfgqngud%ogé derlvled %o%%c@Q%m%l%aW?ﬁ@éptable cations as
) sodium, potassium calcium and magnesium, etc  These salts can easily be prepared by treating

15 the corresponding acidic compounds with an aqueous solution containing the desired
pharmacologically acceptable cations, and then evaporating the resulting solution to dryness,
preferably under reduced pressure. Alternatively, they may also be prepared by mixing lower
alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide together, and
then evaporating the resulting solution to dryness in the same manner as before. In either case,

20 stoichiometric quantities of reagents are preferably employed in order to ensure completeness of
reaction and maximum yields of the desired final product.

For administration to humans in the curative or prophylactic treatment of inflammatory
diseases, oral dosages of a compound of formula | or a pharmaceutically acceptable salt thereof
(the active compounds) are generally in the range of 0.1 to 1000 mg daily, in single or divided

25 doses, for an average adult patient (70 kg). The active compounds can be administered in
single or divided doses Individual tablets or capsules should generally contain from 0 1 to 100
mg of active compound, in 2 suitable pharmaceutically acceptable vehicle or carrier. Dosages
for intravenous administration are typically within the range of 0.1 to 10 mg per single dose as
required. For intranasal or inhaler administration, the dosage is generally formulated as a 0.1 to

30 1% (w/v) solution In practice the physician will determine the actual dosage which will be most
suitable for an individual patient and it will vary with the age, weight and response of the
paricular patient. The above dosages are exempfary of the average case but there can, of
course, be individual instances where higher or lower dosage ranges are merited, and all such
dosages are within the scope of this invention.

35 For human use, the active compounds of the present invention can be administered
alone, but will generally be administered in an admixture with a pharmaceutical diluent or carrier
selected with regard to the intended route of administration and standard pharmaceutical
practice. For example, they may be administered orally in the form of tablets containing such
excipients as starch or lactose, or in capsules either alone or in admixture with excipients, or in

40 the form of elixirs or suspensions containing flavoring or coloring agents They may be injected



- 155 tetrakrs(tnphenyl phosphi ne) pal | adi um(0) were added, and heatlpg JUNS002
continued for another 16 hours The cool ed m xture was f| | tered through
«celite rinsi 4ethyl acetate as a rinse, and the filtratep had
wth aqueousng/ lléﬂ??/%rochl oric acid solution, brine (1 x 50 nli), g?i e%
"(MyS04), and evaporated to give 700 ng of a whif;e solid. Recrystal hzation
from Et CAc- hexane afforded 85 ng (35%yield) of the title conpound as a
white powder, np_ 22710 229C 'H NWMR (CDC13) d 2.55 (3 H, s), 397 (2 H, s),
7.18-7.88 (10 H, m, 8.60 (1 H dd, J=2, 4 Hz), 8.75 (1 H dd, J =2, 7
Hz), APL M5 rﬁ(% Frple " WEEAMAB ST, dhtrbmusculan beut

~4- Fl uorophe(r:;yl ?gr?} %?1 [ fdpgxyetY'uy uspyhenylmu?r%taﬁ))’/ o]r T cu-arqg%ﬁt hyfr:?rdfarerﬁe(ril
-f) one 15 A soamlnl@trﬁtl@m th@/ 3¢ bes U3 1mies fproef @ h‘é”'é@ﬁ'ﬁﬁ?ﬁﬁép'lém FRiEhmay centain
7 nL oof met han%mmab&%b@%rtes?arﬂplgeaaszi;ntssnwgfdca@bwmékeqnmlu(&ééomml) of
sodi um borohydride. After stirrin our at C and hours at room

tenperature, the m xfEHENGYs t?ﬁj@ﬁ&?e&’wwfdﬁem&ﬂd?ec |38'ﬁ"“l§fe'°§ fopicgly whene treathe

m xture was C0nﬁﬁhﬁrﬁéﬁér@dorﬁdﬁuoﬁﬁﬁ%@siﬁfﬁﬁdﬂaﬂl@ha)&tﬁﬁhdmﬁ@ymﬁbwsﬁam&ﬁﬁlhwgélg taqae d
bet ween 50 mc eth acet at e separated organic

Th
| ayer 20 was wa%'}‘?eoéf‘t Ttﬁ "b?ﬁcﬁrga?cf &tﬁgﬁnﬁéjphaﬂp?cgﬂﬁc(awgﬁﬁﬁ and evapor at ed
to give 22 ng of theThea tHeeapeatmpuumpdurads @mawbiEe de saiminlsterag tdl 8 mArBBEL. otkerathan a
galzgfj T\If)r 7C§j!—|’ %@Eﬁgg gbéaééto%%;admméer;oltb al}]manzmadf &fill c!éBéH&%h th(;’an%r:ﬁal é&éme's_"and the
1- (3- Di et hyl anfisrerp RehsArd3 be pheRk hethl-harapeqticgomapitdn ey 8¢ Admiisterdp-to aumals
A mxture of 18Q tﬂéuo&roof%aaml Loxeé tédl‘?oﬂﬂ@‘@@#éﬂgw ofheﬁp(iasaah& c%meurQ%amaasé b

my, ! 0.50 mmol) of tris(di nethyl am no)borane, 8

trrs(di benzyPi CAITEANEES IR PRIMESI YABIEEHT OF 25 67 WPieD. 038 r’ﬁ‘VBP'?“OGF are P’ePa’ed in a

tri-o-tolyl phosghivéiondd hafBer(if abcbrdBimbe it ktahddd uetvetlnalwbreaic@leAsadmdalérmweqhe
t ol uene was he

hour s 10Q C.  The co t
W th 50 o of - ehfgPeult ermPResEah g it s SirBh R b utse o
(Na2S0,)) and escapstrated feed Bhditive@s premix maydefpopatdifa nm)omuvaihmeLmrrwehxerdl feed.
starting material an
manner to that descr?hbv%ﬁg{)dg\% CE#‘F&E@L gqorbgiglg)ﬁhﬁshgﬁa%gt& g%?éﬂec%lgs
was purifi ed0bythereldhinbiRi BRE DY 2eAteEBERHEY tae @W’E@%exane eluant to g| ve
72 ng of an oil which solidified on sta-mylt,a,gofpﬁfgzrfg@ztyalagl zation from et hyl
acet at e- hexane afforded 44 e’(§27% ield) of the trtle conpound as white
crystals, np 129 35 @83'6'0“ %) d 2.96 (6 H s), 3.94 (2 H s),
6.62-6.80 (3 H nm, Gorﬂlﬁeu?ad&@re(tﬂsddlveﬁrjn DMSE 7t @lcdricerangtionBof AR 1¢-AMHer hda ddsired

001 09504 - 16 & "EhEpenedyeq o5 s ke BB 1380 MG ekio MRompoun

1- ( 3- Chl or ophedk) DESOpherprthest kgra) -divnpagrat Maee dinn4%( DMS§hdo Aaghieve udesired

185 mg (0. 603 nwa!:énu@t.oﬁshemsp@maé@Qnaktrﬁroﬁws@w Q@Re20, 0.0980 nl (118 ny)
0.926 nmol) of 3-chloroanilrne, and i di ne was heated for 2 hours

at reflux. The cool el d¥Pigaifs @e\ﬁa‘@“ﬁm@ F?Qfﬁé’blml?éf R pedtiafgr viab@t gpeeesiriions
aqueous 1 N 10 Hydrnechd @l cona@mm.mhumemn and t he separated organic |ayer
was washed with bane ried d, e ated to give 120 ng of a
solid This was conbi %s;g 8PP%“§}¥%§B%)SH1 % (71 2 my, 0.468 mol) of
1, 8-di azabi agcl o[ 5 425)ixluﬁﬂe:@\MP-mnEammg é&smyl_bmer OME) [PanehMA SOmMXTns;, 60mISMgCl,,
heat ed for 3 hOLrH_§5 t 60 C, cooled, and partitioned between 50 nL of ethyl
acetate and 50 sat urat ed aqueous anmmoni um chl ori de sol ution The
separ at ed organi c 152§ aﬁenuq}v@ﬁdaﬁawéw waith (Sidyz’NSE80X 50 nl), dried (MJSO ),
and evaporated to giyge Cﬁjﬂ e P/YRD- AWasFdlLe b itk 1 fication by flash
chr omat ogr aphy usi ng 25% c- hexane el uant afforded 53 n% (49% yi el d)
of the title corrpoun'ﬁ’%@a@t’%maﬂsea@@h?@“ ap$hPleey. ig apwaterdathA 34| °C- ) da %Qjmf’é‘les at

E\Z(ASPISNZQAEL% O) wifieh tfde the regbtigis shbpp8d BB addm@UINGl DEwex/ 2X8/rdsin, BhiofidéHbrm N .3 Siudnl .

traps- 1- (4-Fl uo'PGﬁH'@HWaferé TYee TLReRINSEYS RGP JHS PR A8 h XA 1ret3RT e Miha
pht hyri di n-4(1 édchovi@ weit enda cduint medivati iy nafiet besiwdas letied dappraxi Xt bowes Gt rd®n
ng (0.096 m*rol)e%l{a corrpound of Preparation 18, 1 nlL of tetrahydrofuran,
and 25 NL of H npl ex (Aldrich). The contents were heated for 4
days at 45 C, at whi @hT'f\icﬁfbcblhAH@dll'%NQ)MERERﬁ{ABpNZS t et rahydrof uran and 25
NL of HFpyrisgdi ne conpieentMitRioAdditermideaby) e Mgt hen continued at 45C for
an additional 3 days The cooled m xture was treated with excess solid

sodi um hydr ogencarbonate, diluted with ethyl acetate, and filtered through
a-plug of glass wool The filtrate was evaporated to give 78 ng of a yell ow
solid, which was purified by flash chromatography using a 20-75% et hyl

acet at e- hexane eluant to give 17 ng (45% of the title 30 corrpound as a
white SO|Id after trlturatlon W|th ether, np 207 5 209 C H NVR (CDC13) d

~ o~ A a ~ ~ a A~ ~ a —~ oA S




Preparation 1 35 traps-1-Brononeth rLf-4-(2-hydroxy-2-propyl)-cycl ohexane A
m xture of 1.994 grans (11.57 nmol) .of traps-p-nent hane-7, 8-di ol fzngN
preparation, see: OChloff, G; Gersch, W Heiv Chim Acfa., 1980, ‘}g
3.035 grans Wwaloed@psewol ) of tnphenyl phOSphI ne, and 20 niL of berlzce!mm9ms90
chilled in an ice bath and treated portionwise with 2.060 granms (11.57
nmol ) of N bronosuccinim de. The ice bath was-fenoved and the 40 mi xture
was stirred for 16 hours at roomtenperature The m xture was diluted with
50 nmL of WO 00/ 09504 -17 12 JUN 2002 PCT/1B99/01390 5 hexane and the
solids were renoved by filtering sequentially through cefite and filter
paper The f%ltrate was washed vdverepO! (BsNZ8208d)sevaichroiblgrik)x 100 nmL), 1 N
sodi um hydr oxi de sofeuth B -C-t—x—50—nty—brime—(t—x—56—m—dri-ed-{Na2Se4P0
and evaporated. The residue WS FPMUERsTOLNe FoTRoNaRe 24m ¢PMi (DERKled t o renDve
tri phenyl phospneoxi de The resi due was purified by flash chromat ography

usi ng a 10- 50% Et m@SH&%ﬁf@e‘éPﬁﬁ‘ﬁH%BﬂyﬁVé‘ of compouge whish (s SB% of dioretivity,
title conpeundurans @términddyRiCCEXABIxcEl o ofdr dpplspriété sbhtwamd., 1.15 (6 H, s),
1.58 ( 1 H br s), 1.83-2.00 {4 H m, 3.27 (2 H d, J =7 Hz). Preparation
2 traps-1-Brononet hyl -4-{2-t-butyl di nethyl sil ytoxy-2-propyl)-cycl ohexane i
A solution of 249 ng ( InRiGtiomal|Epsiodphil Regreraugon ardl AxfivaRoreip dtuatan Whok Biddd2 Nl
of 15 ethane was treated [ 2. 6-1utidine
fol I owed by 0.365 ni (419”%,9“ %‘ﬁ%?%?’f“%@%@%‘é%?ﬁ&g@‘%ﬁ@.aSE”E-’"%és
stirred for 3 HeAq FUOR 80 pHBG HEYpaRon concentrated, and partitioned

bet ween 504411 of he@ﬁé"ﬁurﬂﬁg:l épbl%d Bfob%re@rfrom-rrm?mﬁ%@%&s lﬁ%'&ut\ﬁﬁér tgt?e()@&%é ed

and the organic | ayer was washed th aqueous 1 N )éwroc oric aci

solution (2 x &H3HSP uaity %ﬁd&t”ede%‘gé'd""hr‘?fol‘?@dr 6§RHPZPHBINSE s 88P'ed inoP (i crnicah
nL), brine (1 gentfugeQuirds) at mvcedoﬁhv@mo)j is qmu&eewaaozrzacwdnmowwomeedfl dssTRbOf

a clear oil. Purjficati a chromato hy usj ng.a hexane el uarit
af f orded 369 rFﬁ“‘f’Tﬁ'@a)g) '3#}‘/‘%2@” ﬂqg C@S’Hﬁ%ﬁ @c%en @ef%'x'%'%sfmﬁ’ e
0.05 (6 H, s),shekifylwé@r bhthsa} 37‘@ 18614 Bunkess )QneQd @BEL IROMEE isladtiRd tolall8ibed tO7

(4 H m, 2%&& H1al goqcéztr tlg ld” uBlr CARY ﬁ'ﬁ r&n g’q 8!5’88 (nﬁgatlve conlgo(? or Se hadex

traps- N- M -t-butytd net yl oxy- ¢I°6R exanep
ropanami de i 'lféﬂébe% 'EP§§I (§t2f56ﬁ 5dT'9/'1nI ftnal %ﬁitfam!ﬁo?ﬂﬁ?@m itrbes. phftep anixng. BY
the addition %be@%re’—m@ﬁba‘e%angsm wadr bdthat BreBubd 1-SRdU.i On i n hexane to
13.7 mL {9.92 grans, fgdllsopropylamne in 200 nL of THF, was
added 2.80 nL io sm %80l ) of acetic 30 aC|d(d|st|IIedfrom
KMhO, ) dropwi se at susé ead I’oﬁfneutiah@d, 20 he o x8% EOTRIElPES O d@etcoasich 88sal tieen

th ddi t t

mL (176 oPameoEo0en s B Ao a5 et S b
solution to wimnueas added 8.56 grams (24.5 mml) of the conpound of
Preparation 2 é@ @E#xgénot@rtew%qﬁe%uﬁeend fﬁ@%{jé@té#fﬂﬁu@o% stirred at -78C
for 1 hr, war 35 hours. The

cool ell m xture was AjuBAYRR#2Bples 13Ee 19EI8P TPTORDRS f(easmaPhil desived Deuiomxal 2a8nBEf um
chl oride sol utjcokbtidng s ligvamt GEktéMsﬁ/@ sB@Rs @ngéfst Bhthydphads! Bd=Rs tridder sGapic

g%gr 9W€;.§ Wazfr}gé:l o tg@@ @Fﬁ.&'&é d@lease in W‘rzﬁan wLole glogc'ivg ?he ?evel E%\Klaﬁgrﬁkg %ret 0
traps-4-(2- f tueteyhdemrebmyé SEY loaby Phapnagy | Diagnpstiooheanan €px o@agoet Glantca)s

an oil A mxture of 9.ar f ;

O di et hyl hydrrg‘?fftgﬁl he [%\8 ﬁd edsr ?ré cag%&gg g%g”r}éa“gg’g.@a %%?B{’\%rd SYVDEY ,
and 250 niL of Nreobgfl Exas! ohbﬂm d@rmste SOYRIB 0/ FFEB0Yof cbtrol1EDN PUNTBQreleaRET |
B 99/01390 5 tupabedpp th 8 30 mL (32.7 mml) of tnethylam ne, and the
resulting mxture was allowed to stir for 16 hours at roomtenperature. The
sol vent wa® evaporated and the residue was partitioned between 300 nlL of

et hyl acet at e BEdn@B)EDN.= [HDNagoepaisd)l- HON{yidngBbRtotal) EDIbakyt i on. The

APRIIRCSOR et [ S B G e T o T Y
mL), brine 10 wHerethd®@nkii§ thedsweed EPM:;&BM& inethel aeaeageoef Beptiadax hpiagdeand. td total
grams of a brqmeqe+eu RN &auemntaye ErE?e?\Qe %h%@ﬁ%&%?@a%ﬁy Aefqggor%e%euaxgé

acet at e- hexane as eluant afforded grans (10 " coffpoun

a brown oi40"' Hiefm QSODGJCS')Ced“'t’}'°04?f€6°'"PP°U§9 ‘hab'“HB'ts(%PeFﬁc BPN op LBE4 releage P53,
m, 1.12 (6 Hor$d%, respétivedyH, br o, J =7 Hz}, 1.77-1.82 (4 H m, 2.41 (2
H br t, J =8 H), 3.16 (3 H s), 367 {3 H s). 15 Preparation 4

N- Met hoxy- N- net hyl - 3- phenyl propanam de A suspension of 10.2 grans (68.1
nmol ) of hydroci nnamc acid, 14.4 grans (74.9 mol) of

1- et hyl - 3- (3-di net hyl am nopropyl ) car bodi i m de hydrochl oride, 7.31 granms (74
9 mmol ) of 1V, O d~nethyl hydroxyfam ne hydrochl ori de m 250 nL of nethyl ene
chI or|de was 20 cool ed to 0 C and treated W|th 19 1 m_ (13 9 grams, 136

Y . o . o




25 0~1. Anal. Calcd for C'H SNOz. C, 68 37; H 7.82; N, 7.25 Found C, 68 -
.65, H 8.11; N 7.18. | Preparations 5 and 6 The corrpounds of Prewqrwnnnﬂs
of 5 and 6 we @g%r ed as oils according to the procedure of g@ggmlbgp
4 substituting r omophenyl ) propanoi ¢ acid (for preparation,

“Adantzyk et aJ J. O g Chem, 1984, 49, 4226) and. 3-(4

di nmet hyl am nophenyl )propanoi c acid (for preparation, see: Lightner, D A

et al. Tetrahedron, 1991, 47, 9759), respectively, for hydroci nnam c acid
The conpound of Preparation 6 was further purified by flash chromat ography

usi ng 30- 50%gt OAc- hexane as el uant. |nnphiod ofddh O%g eodoBH09504 19 5

PCT/ 1 B99/ 01390 Preparatl onStruct ureSpectral_or ytica t a5CONMe( OVe) ' H
NVR (CDC13) d 2.70 (ZoHevaluatejthege L gompoyndsgiop HH‘mO("aWJEff'Sa%z)We Javes used 13 wel-

3.59 (3 H, s), 7 R%atténddd rehnkey mode! Idz hsthrha 3Burfe? eHa!l ,damJJ Rédpirizd it ABhreNied. Mlse)

272 and 274 M+ H NVR 13)"d 2. 71 (2 t, J= 8 Hz),
2.85(2 H, t, ( J%Q E%%%o ’t"@l‘ﬁ? °§l)a,‘°p§fc%$ca€% ’ﬁc"’gﬁaf’ﬁ(“é’ﬁb‘iyﬁ tp, angigen eusss @
N d, J =8 Hz) SIgRAiEdt (rAuHpbnfiainmat8y He)s olﬁil@flveMB t(\ﬁftEQnCBBQVE(OMr{-BAl))NMEﬂf these
Preparation 1- r i.di,n r o] LO

> S50t (196 oSl ' GrenBs b Sluber R rmlol! RRAHTPBER, SO Witive
t et r ahydr of ur an cemgound®Been supcutFBoCs!y iynifieastt @hjb'ﬁ PYpRNaY eRbnePh infftration byl 79-8

ol ) of a sol utEQnatQkn Bont AMidan RHANNLE tmeman{bowsan&ﬂev\é%%e nbh@ffé@%ﬁtr‘oQﬁ\l or
was conplete, the mxture was stirred for mnutes at -78 C and treated

dropwi se with 1M®hagytg Rilsgog,demonstjanng Sﬁ‘ﬁiﬁ'r’ﬁ ngipitiet ithe \posineahi! reseanse by these
2-ffuoropyridi negompdungs. t he addition was conplete, the yellow mxture was

stirred for 15 mnutes at -78 Iut on of 3.44
grans ( 17.8°%mol) 15 of the €6H 2 2l THF The

m xture was stirred floe amthofumescoatpour?csI@mﬂmamummwwsaﬂm&ewddmnm
of 5 mL of satugal AR o]

room t enper at ure ?ﬂ%&ﬂl&hit?ﬂfg vvaslap u@nlfll i gén * g%‘éﬁ&i?ﬁge{gg fﬁ%&? dlsbase
acetate and 150 mvplviag the arodratereel TMU%@W”&M%M"WQ:EI.&E@G@EOI ution. The

separated organi c | atefipnass %%@edmmthmla)anﬁorﬁl%nmn),vamdt@ds ( My SQdectedndin
evaporated to 3.49 rams 20 of an or e Qj | Purlflﬁatlon flas Hypaqye
@@d“ e

chr omat ogr apgfy Gg"l‘f’ﬁ@""dé?w}%"ﬁ%a?\% re MPAMHC'SR 6 TRE '
title conpound asd @ashel those tires in iddnifidRe HEEXC1GHIIs dre3relspéitiettin 4 ﬁnaﬂ cenceénttdridn of

‘;’ZSZE :I\))/I ;3 4 |(:>r2 egciiﬂgt;h g%e%lg' éer%ra‘??’ warmedrlQPM zcontglmg? F?.%r PHU%HR@ sM an{ﬂ nygt;tm)
prepared accor diMmgoctytastameplqjectﬂsédmOé ceilfs IrQEO P’rl@%\watn!aies thaﬂstaret intubatgd @hdy°C
~ndr cat ed subst r?} ? 8@8%%9%%%@% BfadﬁérQQ@fh@tdlé?& %r ZQ\ours a \\M'l& tlméAQon-

00/09504 20 1 ' B99/ 01390 Pr e[:r)Su strat eRM P. Spectr al
Anal ytical [$8t alefrient gells prefgmored hygaegtmpaghinga Ilest cprapaens (Nemp Iare n gddeq o the.

I(_IC\DCIg) 68 2N904C5I§ .at BAWAcenfratiBfdhch 2nd chb%(eﬁ@or 1Moud. B8 @l)@aﬂi is @cfdéh lto EbpNRate
n), 668 (2\H, &’e"sJ ‘JJDE‘%P 9B “C"b?@ff"frﬁ'ga %hraﬁés _"é"ﬁzef‘% °’7‘“§§‘°‘27"a§?‘ H‘°{1<2’n1b

8. 23-8. 37 (2 H, wap an#lelBy (andaedwi@7 BLISM (RLD .CheBpde Kitf. e peterdinationsoére 'nadkING
(CDC13) d 0.04 4 8 (6H m, 1 13 (6 H s),
1.59 (2H, br (e§°%°§)°?&r@ ool "%aéiééf@%%fa ap"s'} 2.99-3.03 (2 H,
m,7.28-7. 33%0(1 H, n-)Thegreggltgwggn@Q |5|.qllus,tf~)ate gytpqa@ﬁ%wlgg EXpiep. but itis not limited to
1-[ 2- (4- Fl uor oapid dey thardey ! | di nyl ] - 3- phenyl - 1- propanone | A m xture of
3.01 grans (13.1 mml) of the conpound of Preparation 7 and 5.00 nL (5 86
grans, 52.8 mmo!) of p-fluoroandi ne was hea\%g—ﬁbg—Z hours at 100 C. The
excess 10 aniline was renovedFibyropphsiyli-3-gihemyimethgt)- 1tmnaphag4rtzuuﬁ4mlﬂ$rone

di ssol ved in ethyl acet gt e 4t el b ( pkl[ d

(MgS04), and evapor at eagf't%h 3@@%} g’kv\‘g gtan%@% 3 syéﬁ%g o &?gbgo I fn "%LhOf
refluxed for3sl h@@hYdrﬂfU@quf@éLPQO‘id e MgdiCoendl '{ﬁﬁieé dsesivdses Wit 7 8B L 11ach ml)efd a

m xture was ext rsafaﬁcﬁﬂosttmnsbwth.uﬁﬁﬁha;a%e AR stirhiy fspsrmnneeg £315tRR 62, Y8 hRAmSs
washed with bane, dried ( 4) evaporated to give 3 6 grams (86%

yield) of the £ i(6-p rereth 8L c(ggw’pound of Preparation 11 in 8 “mL of tetrahydrofuran' was added
dropwise, and the resulting red mixture was allowed to stir for 5 minutes before being treated

with 0.890 mlL (0.816 grams, 110 mmol) of freshly distilled ethyl formate (from calcium

40 hydnde) The mixture was allowed to warm to rt (as the dry ice bath melted), stirred for 2



15 a yellow solid. The analytical sanple was prepared by recrystallizati on
frrom hexane, np 100.5-102 C Anal. Calcd for CzoH'NzOF C, 74 98, H,_5.35
8.74 Found. C, 74.95; H, 5 40; N, 8.78 1 2 JUN 2002 \/\000/0950422!1!N2002
PCT/ | B99/ 013940 %0/b¥separ at i ons 12- 17 The conpounds of Preparati opsT/ABb9b71390
were prepared according to procedure of Preparation 11 substituting the

i ndi cated substrate for the conmpound of Prepaftdtion 7 and the indicated
aniline or amine for p-fluoroaniline 10 O N NH R2

Prepar ati onSubstrateR RzM P. (' C) Spectral or Analytical Datal2Cnpd

of ~,",~,,95-96Anal . CafcdPrep 7//for~~ \CzoH, ~Nz~Br.BrC, 63.01; H, 4.49; N,
7:35. Found: 5C, héiits @1 yoor)) tetnfeigtiMe, an Hedt@Owpdh °Offor, 2 -houdk04 ThE TcAnal .mixture was

| cd [/ f \ . Q9: : - C 42 H
S o0 N b va. " Slepearbir ik i soft BB snlfetes Fouedls, Bomtn il e et o
~, ~, sem - sol pafutioreNREwPeR HST7 ML qf BIBORGHAte dnd 100 ML 1E-satuBed ag@eads ammon@rgs
(2 H t, J= 7crhl§r)de s%}u% (?hé"sélparlateu ngakrlﬁc) layet- @é%gw%eé Lyithh anQe 1@ ﬁ)’é rﬁL)7§ il

H m, 7 14 7 17 m m
8.37-8.52 (1 I—KMQ% ?“Qoe‘@pi'alﬂd 19y 9igs ; TAPgramg e éf"%@%q\ﬁ +‘i‘)“ﬁ$§'00ﬁ¥dﬂ356f

~ 0 .., 120 5crik8r2ateg‘ra;hny @adacbdoraﬁoapte&rﬁqué Larg \50% EtOAcGZe&bhé 20BNt gBVe Ft 5C,
60.17 H 4 04grav">lws o?a pale yeﬁ)ow solid whrc% was fecr{f_'s‘.talhzed?fr’om éth)ﬁ acetate to afford 1.3 grams
(59% yield) of the title compound, mp 208-209°C. Anal Caled for C,,H,sN,OF: C, 76.35; H,
4.58; N, 8.48. Found' C, 76.13, H, 4.59, N, 8.47.
) EXAMPLES 2-6

15 The compounds of Examples 2-6 were prepared according to the procedure of

Example 1 substituting the indicated substrate for the compound of Preparation 11

O
X R'
DS
T
R2
Spectral or
Example Substrate R! R? M.P.(°C) Analytical Data
2 Cmpd. of S A 166-167 'H NMR (CDC\,) d
) Prep. 12 @ @\ 3.93 (2 H, s), 7.20-
y 7.62 (11 H, m),
8.60(1H,dd, J=
2,5Hz), 877 (1 H,
dd, J= 2, 8 Hz),
APl MS (m/e) 391
and 393 (M*+1).




WD 00/ 09S04 -23 ~ z ~uN zooz PCT/1B99/01390 16 Cnpd of
NMVR' Pr ep. 9/ / (CDC13) d 2.91 \

7.5 Hz), = 7.5 H),

5) 8 Hz), 355?&’5%50‘%(1 J =2 8 H),
(me) 364 (NT+1 ). 17 Cnpd of "~,, ~,
0.04 H\, \ (6 H s), 0.84 (s, 9 H

s), 9.55-1.70 (2 H, m. 1.791.80 (4 H m,
H m; APBI M5 (me) 499 (M+1 ).
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EXAMPLE 7
3-[(4-Acetyiphenylimethyl}-1-{4-fluorophenyl)-1,8-naphthyridin-4(1H)-one

A mixture of 266 mg (0.650 mmol) of the compound of Example 5§, 0.242 mL (0.259

grams,

0.716)

of

(1-ethoxyvinyltributyltin,

8

mg

(0.007

mmol)

of

tetrakis(triphenylphosphine)palladium(Q), and 2 mL of benzene was heated for 16 hours at 80

°C

At this time an additonat 0.120 mlL of (1-ethoxyvinyl)tnbutyltn and 7 mg of
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1-1 2- Chl or o- 3- pvri di nvl | - 3-f di met hvl ani nol - 2- (phenvi et hvl | - 2- pr open- 1- one
‘To a m xture of 1.23 grans (7.73 nmmol) of the conmpound of Prepar at]iZofuUNLB{?
1.60 nmL ( 1. ¥oedésss 11, 5 mmol) of triethylanrne, and 10 nL opc4hgeoRiso
was added 1.36 grans (7.73 mmol) of 2-chloronicotinoyl chloride The
resutt~ng orange suspension was stirred for 0.{3.hours at roomtenperature
and then heated for 0 5 hours at 80 C The cool ed m xture was 40 partitioned
bet ween 100 nL of ethyl acetate and 100 nL of saturated agueous sodium WO
00/ 09504 -25 1 2 JUN 2002 PCT/1B99/01390 5 hydrogencar bonate sol uti on, and
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and evapor at ed'&¥Wuis 6'h§anE B‘FXt‘éﬁWBFﬁ ‘E@PQ'BCG"%’&%W&W efukacaiale Fhirsee
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(C, - Co) al kyl , Z eHzg 8)15y/(dIHodf I 2. 7('@3' AL HWM&(ipre) 3(33@\4@9) heteroaryl and

(Cz- C9) het er ocycl oal kyl wherein the al kyl, ggxgboglgkyl , aryl, heteroaryl or
het er ocycl oal kyl groups ar e opt| onal |y sub§t‘"t‘Ut'—eTT by haI 0 hydr oxy_

(C, -C6)al kyl, (C,-ChfaFHeRp heg fl4-(d hydyoxye; By ety tiny
thio) (C, - CG) al kylthl o, cyano car boxy, cabb@xy(c Co) al kyI

B b A PR b R e B B
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or ({C, - C6)al kyjR)mlanf wasul Tomyiixture waAcemeﬁtrmﬁ@wace@mva.nmgwaml idethenrasidue was
wherein R is ;{aﬁ@or%@eanéen emrml( Gﬁé@u@@éx&\@%ﬁa 9@W|ofw%terATﬁ@E@HAFH?Qd &g5RE A9

to claiml, where q g§5 % roary
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di sorders suc S EETB’ h ructl ve pul nonary di sease, adult
respiratory dir}%g:fsa °%3‘/n ro?’dcI t'oX1 CNsﬁgck fibrosis, pulnonary

hypersensitivity, allergic rhinitis) at oplw! tis, psoriasis, weight
control, rheumatoi d antiBdikefhyidnd ﬁg')‘in‘ﬂla@l 3%@?ﬂirﬁetﬂyﬁ‘?%sr?aph¥”y‘?@fn§£(‘lM?one

colitis, arthritic comditTrons an er 1 nrlannuﬂja%/ drseases,  Jepressi on,
A
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medi cament f Orcoglgg n';[lit\?r?tvm;%lu@& wfﬂ? %6’ 'n{Lat%(%[r%’ ac% altee rv&ysﬁed gao ngne
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as 35 ast hifa, (MRSEn). end)b\sapptmoi \F@epeﬁxdmmyotm\ﬂs@a@éam adr@actteq‘ etsvpng aeterigl and

di seases syndrQnn,d Riksed HHCHS hours in an identical manner to that described above. After work-
up, the crude product (150 mg) was purified by flash chromatography using a 50% EtOAc-

hexane eluant to give 72 mg of an oil which solidified on standing. Recrystallization from ethyl
acetate-hexane afforded 44 mg (27% vyield) of the title compound as white crystals, mp 129-

35 130°C. 'HNMR (CDCl,) d 2.96 (6 H, ), 3.94 (2 H, s), 6.62-6.80 (3 H, m), 7.15-7.38 (7 H, m),
7.57 (1 H, s), 862 (1 H, dd J=2 4Hz), 876 (1 H, dd, J =2, 8 Hz); APl MS (m/e) 356
(M*+1)
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inhibition of PDE4 D isozymes 10 which regul ate the activation and

degr anul alon of human eosi nophils useful in the treatnment of respiratory,
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AY AN/ . AS28&- 1} trans-1-(4- Fluorophenyl) -3-[[4-(2-hydroxy-2-propyhJcyclohexyllmethyl-1,8-

"r AR _z###SZ$uWABEe&~yt 0] e [ V] ca] ca] capalhSRdn ]Oq,@] ca] ca] cal] ca] ca] ca] ca]
ca] ca] cFa] ca] ca] c*a] ca] cal caJc: aJca aJ cale&6'))).01111111
22222233333 Into a 10 mL teflon tube was placed a mlxture of 49 mg (0.096 mmol) of the
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trans-1-Bromomethyl4-(2-t-butyidimethylsilyloxy-2-propyl}-cyciohexane

A solution of 249 mg (1.06 mmol) of the compound of Preparation 2 in 2 mL of
15 ethane was treated with 0.246 mL (227 mg, 2.18 mmol) of 2,6-lutidine followed by 0.3685 mL
{419 mg, 1.59 mmol) of TBDSOTE. The mixture was stirred for 3 hours at room temperature,
concentrated, and partitioned between 50 mL of hexane and 50 mL of water. The aqueous
layer was separated and the organic layer was washed with aqueous 1 N hydrochioric acid
solution (2 x 50 ml), saturated sodium hydrogencarbonate solution (1 x 25 ml), brine (1 x 25
20 mL), dried (MgSQ,), and evaporated to give 411 mg of a clear oil. Purification by flash
chromatography using a hexane eluant afferded 369 mg (100%) of the title compound as an
oil. "H NMR (CDCl;) d 0.05 (6 H, s), 0.84 (9 H, s), 0.85 (6 H, s), 0.93-1.20 (6 H, m), 1.82-1.97

(4 H, m), 3.26 (2 H, d, J=6 Hz)

Preparation 3
25 trans-N-Methoxy-N-methyl-4-{2-t-butyldimethylsilyloxy-2-propyl)-

cyclohexanepropanamide

To a -78 °C solution of lithium diisopropylamide, prepared by the addition of 39.2 mL

(98.0 mmol) of 2.5 n-Buli solution in hexane to 13.7 mL (9.92 grams, 98.0 mmol) of

diisopropylamine in 200 mL of THF, was added 2.80 mL (2.94 grams, 49.0 mmo!) of acetic

30 acid (distilled from KMnO,) dropwise at such a rate that the exotherm did not exceed -60 °C

When the addition was complete, the resulting suspension was treated with 171 mlL (17.6

grams, 98.0 mmol) of hexamethylphosphoramide to give a light brown solution to which was

added 8.56 grams (24.5 mmol) of the compound of Preparation 2 in 5 mL of tetrahydrofuran.

The mixture was stirred at -78°C for 1 hr, warmed to room temperature, and refluxed for 16

35 hours. The cooled mixture was quenched by the addition of 300 mL of saturated ammonium

chloride solution and extracted with 300 mL of ethyl acetate. The organic layer was washed

with brine (1 x 300 mL), dried (MgSO,), and evaporated to give 9.78 grams (>100%) of crude
trans-4-(2-t-butyldimethyisilyloxy-2-propyl)-cyclohexanepropanoic acid as an oil

A mixture of the acid above, 3.19 grams (32.7 mmoi) of N,O-dimethylhydroxylamine

40 hydrochloride, 6.28 grams (32.7 mmol) of DEC-HCI, and 250 mL of methylene chloride was
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20 cooled to 0 °C and treated with 19 1 mL (13.9 grams, 136 mmol) of triethylamine. The mixiure
was stirred for 16 hours with slow warming to rt and was then concentrated. The residue was
taken up in 250 mL of ethyl acetate, washed with aqueous 1N hydrochioric acid solution (2 x
150 mL), saturated agueous sodium hydrogencarbonate solution (2 x 100 mL), brine (1 x 100
mL), dried (Na,SO,), and evaporated to give 13 11 grams (98%) of the title compound as an

25 oil. Anal. Calcd for C,,H,;NO,. C, 68837; H, 7.82; N, 7.25 Found C, 6865, H, 8.11; N,
7.18.

Preparations 5§ and 6

The compounds of Preparations of 5 and 6 were prepared as oils according to the

procedure of Preparation 4 substituting 3-(4-bromophenyl)propanocic acid (for preparation,

30 see: Adamczyk e a J Org Chem., 1984, 49, 4226) and 3-(4-

dimethylaminophenyl)propanoic acid (for preparation, see: Lightner, D. A. et al. Tetrahedron,

1991, 47, 9759), respectively, for hydrocinnamic acid The compound of Preparation 6 was
further purified by flash chromatography using 30-50% EtOAc-hexane as eluant.
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(2H,t J=8Hz), 290 (6H,s),317(3H, s),

360 (3H,s),669(2H,d, J=8Hz),7.22 (2 H,
d, J = 8 Hz); AP.I MS (m/e) 237 (M*+1)

CONMe(OMe)

Preparation 7
1-(2-Fluoro-3-pyridinyl)-3-phenyl-1-propanone

A solution of 2.33 mL (1.98 grams, 17.8 mmol) of diisopropylamine in 30 mL of
10 tetrahydrofuran was cooled to -78 °C and treated dropwise with 7.12 mL (17.8 mmol) of a
solution of 2.5 M n-butyllithium in hexane. When the addition was complete, the mixture was
stirred for 5 minutes at -78 °C and treated dropwise with 1.63 mL (1.36 grams, 17.8 mmol) of
freshly distilled 2-fiuoropyridine. After the addition was complete, the yeliow mixture was
stirred for 15 minutes at -78° and treated dropwise with a solution of 3.44 grams ( 17.8 mmol)
15  of the compound of Preparation 4 in 2 mL of THF The mixture was stirred for 4 hours at -78
| °C and then quenched by the addition of 5 mL of saturated aqueous ammonium chionde
solution. After warming to room temperature, the mixture was partitioned between 176 mL of
ethy| acetate and 150 mL of saturated aqueous ammontum chioride solution. The separated
organic later was washed with brine (100 mL), dried (MgSO4), and evaporated to 3.49 grams
20 of an orange oil Purification by flash chromatography using a 25% EtOAc-hexane eluant
afforded 940 mg (23%) of the titie compound as a yeliow oil. 'H NMR (CDCl,) d 3.05 (2 H, t, J

=7 Hz), 3.32-364 (2 H, m), 7 17-7.33 (6 H, m), 8.29-8.38 (2 H, m), AP MS (m/e) 229 (M").

Preparations 8-10

The compounds of Preparations 8-10 were prepared according to the procedure of
25 Preparation 7 substituting the indicated substrate for the compound of Preparation 4.
0

= I R

N F

N



& ()-1,110%& ()-! Dl &10%& ()-! Sl &10%u& ()-! Sf#10%&' ()-! Sf #10%&' () - vwwwwwwdB
CMPLL 1T I 1IHS! 10%g g & ()-6H$! 10%g g & ()-6! H$! 10% g & ()- 6H$! 10%g N 2001
<& () - 6! HB! 10%sh fh/o8sde) - 6HS! 10% g & () - Bwmwuwx_=MP1! ! 1 HS! 10%c8/1595/01390

& ()-6('H$!10% g & ()-6'H$!10% g & ()-6H$! 10% g & ()-6! H$! 10% g

& ()-6H$! 109 g & () - 6xxxx! x&. xoM-MP1! HS! 10%g, 0 & () - 6! HB! 10% g

& ()-6!H$! 10%g g & ()- 6! HS! 10%g

Prep Substrate R MP. (°C) Spectral or Analytical Data
8 Cpd. of Prep. 5 68-69 Anal Calcd for

AN
C,H;NOBrF. C, 5457  H,
360, N, 4.55. Found' C,
Br

54.32, H, 3.76; N, 4.38.

9 Cpd. of oil 'H NMR (CDCl,) d 2.90 (6 H,
Prep. 6 AN s),295(2H,t, J=8Hz),
327-3.32(2H, m), 6.68 (2

© H,d, J=8Hz),7.11 (2 H,d,
NMes J=8Hz),7.28-7.32 (1 H,

m), 8.23-8.37 (2 H, m); AP
MS (m/e) 273 (M +1).

10 Cpd. of Prep. 3 i oil "H NMR (CDCl,) d 0.04 (6 H,
H s), 0.84 (9 H, s), 0.84-1.18 (6
H,m), 113 (6 H, s), 1.59 (2
HY H, brq, J=7 Hz), 1.75-1.87
OTBDS (4 H, m), 2.99-3.03 (2 H, m),
7.28-7.33 (1 H, m), 8.26-8.38
(2 H, m).

Preparation 11
1-[2-{4-Fluoroanilino)-3-pyridinyl]-3-phenyl-1-propanone

A mixture of 3.01 grams (13.1 mmol) of the compound of Preparation 7 and 5.00 mL
(5 86 grams, 52.8 mmo!) of p-fluoroaniine was heated for 2 hours at 100 °C. The excess
10 anihine was removed by distillation, and the residue was dissolved in ethyl acetate, washed
with water, brine (1 x 50 mL), dried (MgSQ,). and evaporated to give 4 1 grams of a yellow
solid, which was then refluxed for 1 hour in agueous 1 N hydrochlonc acid solution. The
cooled mixture was extracted with ethyl acetate, and the combined extracts were washed with
brine, dried (MgS04), and evaporated to give 3 6 grams (86% yield) of the titie compound as
15 a yellow solid. The analytical sample was prepared by recrystallization from hexane, mp
100.5-102 °C Anal. Caled for CZOHWN?OF C,7498, H, 5.35, N, 8.74 Found. C, 74.95; H,

540; N, 8.78
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5 Preparations 12-17

The compounds of Preparatons 12-17 were prepared according to procedure of
Preparation 11 substituting the indicated substrate for the compound of Preparation 7 and the

indicated aniline or amine for p-fluoroaniline

2
10 R

Preparation Substrate R’ R? M.P. (°C) Spectral or

Analytical
Data
12 Cmpd of SN A 95-66 Anal. Calcd

Prep 7 @ @\ for
C.HsN,OBr.
B 20t M171N2

C, 63.01; H,
4.49; N, 7.35.
Found: C,
62.91; H, 4.21;
N, 7.27.

13 Cmpd. of A AN 104-105 Anal. Calcd

Prep. 7 for
CaoH17N,Ol

C, 56.09; H,
4.00; N, 6.54.
Found: C,
56.42; H, 3 99;
N, 6.73.
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-6H$! 10%9 g & ()-6H$!10% g & ()-6H$! 10%y $

- BXXXxxxxy\ ?M?1! H$! 1/ H$! 10%g i

14 Cmpd. of ! ! semi-solid 'H NMR

Prep 7 @ @ (DMSO-¢¥) d
1.18-1.96 (10
H, m), 2.88 (2
H, t J=7Hz),
334 (2H.t J
= 7 Hz), 3.90-
405 (1 H, m),
6.65-6.75 (1
H m), 7 14-
717 (1 H, m),
7.21-7 24 (4
H, m), 8.22 (1
H, dd, J=2,8
Hz), 8.37-8.52
(1 H, m), 9.30
(1 H, brs),
APl MS (mve)
309 (M*+1)

15 Cmpd. of G A 120 5-122 | Anal. Calcd

Prep. 8 for
J CooH1N,OFBr.
C,860.17; H,

Br F
404;N,7.02.
Found. C,
60 41; H, 4 03,
N, 696
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- BxxxxxxxxsW; 11 H$! 1 10g g
-23-

16 Cmpd of AN PR 128-129 'H NMR

Prep. § (CDCl,) d 2.91
(6 H,s), 2.96
(2H,t, J=75
) Hz), 3.26 (2 H,
t, J=7.5 Hz),
6.66-7.13 (7
H,m), 762 (2
| H,dd,J=5,8
Hz), 8.10 (1 H,
dd,J=2,8
Hz), 8.33 (1 H,
dd,J=2,5
Hz); APl MS
{m/e) 364
(M*+1).
77 Cmpd of o AN oil 'HNMR
Prep. 10 (CDCl;) d 0.04
(6 H. 5), 0.84
(. 9 H), 0.84-
OTBDS 1.20 (6 H, m),
1.12 (6 H, s),
1.65-1.70 (2
H, m), 1.78-
1.80 (4 H, m),
2.97-3.07 (2
m), 6.69-
8.40 (8 H, m);
APl MS (m/e)
499 (M*+1).

X

N
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Preparation 18
trans-3-[[4-(2-t-Butyldimethylslyloxy-2-propyl}jcyclohexylimethyl-1-(4-
fluorophenyl)-1,8-naphthyridin-4(1H)-one

To a -78 °C solution of lithium diisopropylamide, prepared by adding 141 mL (3.52
mmol) 2.5 M n-butyl lithium solution in hexane to a solution of 0493 mL (0.356 grams, 3.52
mmol) of diisopropylamine in 7 mbL of tetrahydrofuran, was added dropwise a solution of 0 439
grams (0.880 mmol) of the compound of Preparation 17 When the addition was complete,
the resulting orange mixture was treated with 0.284 mi (0.261 grams, 3.52 mmol) of ethyl
formate followed by 0.306 mL (0.315 grams, 1.76 mmol) of hexamethylphosphoramide The
resulting red mixture was allowed to warm to rt over 1h and was then heated to reflux for 2
hours. The cooled mixture was quenched by the addition of 50 mL of saturated aqueous
ammonium chloride solution and the organic layer was extracted with ethyl acetate (2 x 100
mL). The combined organic layers were washed with brine (1 x 100 mL), dried (MgSQ,), and
evaporated to give a dark oil, which was purified by by flash chromatography using a 20-50%
ethyl acetate eluant to afford 123 mg (27%) of the title compound as a foam. 'H NMR (CDC!,)
d 0.00 (6 H, s), 0.80 (8 H, s), 085-1.05 (6 H, m), 1.08 (6 H, s), 1.73-1.83 (4 H, m), 2.41 (2 H,
d, J=7Hz), 7.19-740(5 H, m), 758 (1 H, s), 857 (1 H,dd,J=2,4Hz),873 (1H,dd, J =2,
8 Hz): APl MS (m/e) 509 (M*+1), 377 (base).

Preparation 19
N,N-Dimethyi-3-phenyl-(E)-1-propene-1-amine

A mixture of 19.6 mL (20.0 grams, 149 mmol) of cinnamaldehyde, 40.6 grams (298
mmol) of potassium carbonate, and 150 mL of ether was cooled to -60 °C and treated with a
prechilled (-78 °C) solution of 17.8 mL (13.5 grams, 300 mmol) of iquid dimethylamine,
condensed from the gas at -78 °C, in 20 mbL of ether After stirring for 0.5 hours at -60 °C, the
mixture was allowed to slowly warm to room temperature and then stirred for an additional 3
hours The mixture was filtered, concentrated, and distilted to give 10.2 grams (42% yield) of
the title compound as a yellow liquid, bp 95-100 °C/2.8-30 Torr. The liquid slowly
polymerized on standing and was used directly. 'H NMR (CDCl,;) d 2.57 (6 H, s), 330 (2 H, d,
J=7Hz),4.35(1H,dt, =7, 14 Hz), 5.99 (1 H, dt, J =1, 14 Hz), 7.15-732 (5 H, m).

Preparation 20
1-{(2-Chloro-3-pyridinyl)-3-(dimethylamino}-2-(phenyimethyl)-2-propen-1-one

To a mixture of 1.23 grams (7.73 mmol) of the compound of Preparation 19, 1.60 mL
(1.16 grams, 11.5 mmol) of triethylamine, and 10 mbL of dioxane was added 1.36 grams (7.73
mmol) of 2-chloronicotinoy! chioride The resulting orange suspension was stirred for 0.5
hours at room temperature and then heated for 0 5 hours at 80 °C The cooled mixture was

partitioned between 100 mL of ethyl acetate and 100 mL of saturated aqueous sodium
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YY%rz109%t&' ()- YOL109%#& ()- YFL0%t& ()-|\<bUA[d"1 Y x!10%& ()- x!10%&' ()-
5° S@O0%& ()- tS@OYB& ()- Yl &10%& ()- Yysl0%& ()-$/4_2bUs[d"1 Y

x! 10%&' ()- x! 10%&' ()- x!10%&' ()- x!10%& ()- x! 10%& ()

x! 109%& () - 458@E| O TAbUA[ d" 1 x! 10%& ()- x!10%& ()- x!10%& ()- x!10%& ()-

A NN A NN



Zv! x!10%& ()- x!109&' ()- x!109%& ()- x!10%& ()- x!109& ()-!"&HoU4/ K Zv!
x1 1098 ()- x!109%& ()- x!109%&' ()- x!109%& ()- x!10%& ()- 2 JUN 2007
x1 1098 ()-& ()*.0|\<bU4/ K x!109& ()- x!10%& ()- x!109& ()- x!10%& ()-
. X1 109& () -/ K Zv! 01<=>?@&\ @UW4/ K x! 109%& ()- x!109%&' ()- x!109%& ()-/K Zv!
x! 10%& ()- x!109& () - @G\BOPQRX\ @U4/ K  x! 109@24-) - x! 109%&' ()-/K Zv!
x1 1098 ()- x!109%& ()- x!10%&' ()-RSTUdef\ @U4/ K x!109& ()-/K zv! x!10%& ()-
x! 109&' ()- x!109%& ()- x!10%&' ()-fghijtup@U4/K /K Zv! x!109%& ()- x!10%& ()-
-1 1098 ()- x!109& ()- x!109&' ()-uvwxyzt TbU4/ K /K Zv! x!109& ()- x!10%& ()-
x! 109&' () -5 x! 109%& () - x' 109& ()- x!109%& () cLABSUA/ K / x!109%& ()- x!109%& ()-
X109 ()- x! 109& () - 0% mL4TK 7 | S&10% & () - 10- 10010
X! 10%& ()- (/K zvI v x! 108 é %“Q%Zfa‘ﬂﬁﬁfﬂ‘&% SI10%H H & ()-& "F > 10% 1\ & ()-&
ewF > 10%) & ()-& 1 %40% & ()-v | " 110% & (O-v | 10% & () - Kyxk Q0/

| F10% " & () -10\1\ 110V IV 10NN 1™ g3>1 1004 \l&' ()-& " F >110% # & ()-& DI F
>1 109K k& ()-& !" F >/ 10%H H & () - THR! L0V I R & () -+
KI['109% & ()-+ RI[!'10% & ()-+ | 9d[0% " %10%1 "48 () -

1 Y10% " & ()--yk] O | & 109%&& ()-! 1 0 I#[110%'& ()-+
5°1[110%!'& ()-+ 1[!109%@s! ?2& () - +-N2#- |P1!I100/0 & ()-+[:]10 1&

|, #109&R& ()- =, #10% & ()- W#10%& ()- ng&&' ()- | mLov&& ()- |f

10988 ()-S|[:]10 1& Y, #-#10% ~& ()- " Y@10% &, & ()- Y@10%&L& ()-

|51 108 () o bnlphariibR8 rkepd M YeKck rd A vl 2910 1 &

CY+ @09 () -1 Y+ @0%00& 0 A8 80 | a0 ()

Y( 8&10% &, & () - - \{R #Fnﬂl%oﬂ%f fty‘dwﬂde”ﬁbfﬁlﬁﬁfe frp@ltbg@gpu&cenysls(tmg of hydrogen,

| &Y10% # 18 ( XE,-Cd)diyl, 006 £, &y €idpaldyd) &IEL & eyl qt5¢§§&él@!&&y( knd (C,-Cg)heterocycloalky!

cfB51#10% &, & Qv | E9 O‘V &

" sest00 & & (i S BRIRsE. e ety o) Péstetikaiy o8 g ertro

[ S&3 109%&' () -substituted by halo, hydroxy, (C -Celalkyl, (C,-Cg)alkoxy, amino, (C,-Cglalkylamino, ((C,-
Ce¢)alkyl),amino, thio, (C,-Cg)alkylthio, cyano, carboxy, carboxy(C,-C¢alky!, hydroxy(C,-

Ce)alkyl, (C,~Cg)acyl, aminosulfonyl, (C,-Cglalkylaminosulfonyl or ((C,-Cg)alkyl),aminosulfonyl;
15 and
R? is hydrogen, halo, hydroxy, (C,-C¢latkyl, (C,-Ce)alkoxy, amino, (C,-Cg)alkylamino,
((C,-Cglalkyl),amino, thio, (C,-Cg)alkylthio, carboxy, carboxy(C,-C¢)alkyl, hydroxy(C,-C¢)alky!,
(C,-Cs)acyl, aminosulfonyl, (C,-Ce)alkylaminosulfonyl or ((C,-Cg)alkyl),aminosulfonyl.

2. A compound according to claim 1, wheren R' is (Cg-C,p)aryl or (Cs-
20 Cyheteroaryl.
3. A compound according to claim 1, wherein R? is (Cg-C,o)aryl or (Ce-
Co)heteroaryl.
| 4. A pharmaceutical composition for the treatment of respiratory, allergic,

rheumatoid, body weight regulation, inflammatory and central nervous system disorders such as
25 asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, toxic
shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight
control, rheumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and
other inflammatory diseases, depression, multi-infarct dementia and AIDS in a mammal,
including 2 human, comprising an amoun{ of a compound of clam 1 or a pharmaceutically
30 acceptable salt thereof, effective in such preventions or treatment and a pharmaceutically

acceptable carrier
5. Use of an amount of a compound of claim 1 or a pharmaceutically acceptable

salt thereof for the preparation of a medicament for the treatment of respiratory, allergic

?

rheumatoid, body weight regulation, inflammatory and central nervous system disorders such as

35  asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, toxic shock,
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6. A pharmaceutical composition for selective inhibition of PDE4 D isozymes

10  which regulate the activation and degranulation of human eosinophils useful in the treatment of
respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central nervous
system disorders such as asthma, ch}onic obstructive pulmonary disease, adult respiraiory
diseases syndrome, toxic shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic
dermatitis, psoriasis, weight control, rheumatoid arthritis, cachexia, Crohn's disease, ulcerative

15  colitis, arthritic conditions and other inflammatory diseases, depression, multi-infarct dementia
and AIDS in a mammal, inciuding a human, compnsing administering to said mammal a PDE4
D isozyme inhibiting effective amount of a PDE4 D isozyme inhibiting compound or a
pharmaceutically acceptable salt thereof, effective in such treatment and a pharmaceutically

acceptable carrier.
20 7. Use of a PDE4 D isozyme inhibiting effective amount of a PDE4 D isozyme

inhibiting compound or a pharmaceutically acceptable salt thereof for the selective inhibition of
PDE4 D Isozyme which regulate the activation and degranulation of human eosinophils useful in
respiratory, allergic, theumatoid, body weight regulation, inflammatory and central nervous
system disorders such as asthma, chronic obstructive pulmonary disease, adult respiratory
25  diseases syndrome, toxic shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic
dermatitis, psoriasis, weight control, rheumatoid arthritis, cachexia, Crohn’s disease, ulcerative
colitis, arthritic conditions and other inflammatory diseases, depression, multi-infarct dementia

and AIDS in a mammal, including a human.



