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Abstract: Conpounds represented by Fornmula (1) or a phapg FERAR b6 | Y
acceptabl e salt thereof, are phosphodi esterase 4 in- hibitors useful int
treatnment of asthma and inflammation. 28 February 2006 WD 03/018579 TI TLE

OF THE ‘lvwg{}{gg@\l PCT/ CA02/ 01324 ALKYNE- ARYL- I\IAPWHYRE@%%Z@&@ --ONE

DERI VATI VES AS TYPE |V PHOSPHODI ESTERASE | NHI Bl TOR OF THE
| NVENTI ON FI ELD OF THE | NVENTI ON The present invention is directed to
conpounds that are al kyne-aryl 10 substituted 1, 8-naphthyridin-4(1H)-ones.

In particular, this inventj | ST phenyl substituted
1,8-naphthyridin-4(1FD-oﬁtéggﬁigﬂﬂgﬁg%kﬁﬂ?%ﬁodiesterase-4 i nhi bitors
wherein the phenyl group is at the 1-position and contains a 2-al kyne

subst i t M&NHE-GRULHNAPHIHYRTOLN-ILIONEE | DERTUHISVES 8% UPE IY HRESINPRIESBRARREROUND

Hor nonesIMEIRITO®Npounds t hat variously affect cellular activity. In nany
respects, hornones act as nessengers to trigger specific cellular responses
and activities. Many effects produced by hornones, however, are not caused
by they singular effect of just the hornone. Instead, the hornone first

binds to a receptor, 20 ther riggering the rel ease of a second conpound
that goesB&R WQFT%E&@EM activity. In this scenario, the

hornone is known as the first nessenger while the second conpound is

&7 oyol | LRSI SNV, ! Bl e AN To known, a5 & second
nmessenger for hor ndhesresantinyentiog isditesisg e carapou goralkyaer®t t oni n, 25
P Bt T o e opr 055 . Thus
CAP moct BiFRs sop S BB St s P R 0 e at s
cel | ul ar inbibjion sdsreimthe pircngl gsouprie airthe, 1-position a_enércgr.ltainh@?,ﬁﬂwyfp esterases
EluEPEo% [ ggst?%éng%hﬁg@gﬁbﬁé@g&%ﬁ?&ﬁ;ﬁgg! | tzﬁer §8y3t ér r5n n;%/? InlchAl\/P
15 RELATED BACKGROUND
‘ Hormohes are compounds that variously affect cellular activity. In
many respects, hormones act as messengers fo trigger specific cellular responses and
activities. Many effects produced by hormones, however, are not caused by the
singular effect of just the hormone. Instead, the hormone first binds to a receptor,
20  thereby iriggering the release of a second compound that goes on to affect the cellular
- activity. In this scenario, the hormone is known as the first messenger while the
second compound is called the second messenger. Cyclic adenosine monophosphate
(adenosine 3’, 5’-cyclic monophosphate, “cAMP” or “cyclic AMP”) is known as a
second messenger for hormones including epinephrine, glucagon, calcitonin,
25  corticotrophin, lipotropin, luteinizing hormone, norepinephrine, parathyroid hormone,
thyroid-stimulating hormone, and vasopressin. Thus, cAMP mediates cellular
responses to hormones. Cyclic AMP also mediates cellular responses to various

he

neurotransmitters. _
' Phosphodiestérases (“PDE") are a family of enzymes that metabolize
30 3,5 cyclic nucleotides to 5’ nucleoside monophosphates, thereby terminating cAMP:
second messenger activity, A particular phosphodiesterase, phosphodiesterase-4
(“PDEA", also known as “PDE-IV”), which is a high affinity, cAMP specific, type IV
PDE, has generated interest as potential targets for the development of novel anti-
asthmatic and anti-inflammatory compounds. PDE4 is known to exist as at lease four
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second nessenger activity, A particular phosphodl est er asg February 2006
phosphodi est erase-4 (" PDE4", also known as "PDE-1V"), which is a high
af fini t yWQM8F8ecific, type N PDE, has generated interBSHCARHaHent | al
targets for the devel opnent of novel anti- asthmatic and anti-inflanmatory
conpounds. PDE4 is known to exist as at | ease four 1 WO 03/018579 28
February 2006 PCT/ CA02/ 01324 ‘i soenzynes, each of which is encoded by a

di stinct gene. Each of the four known PDE4 gene products is believed to

play varying roles i Cc an Rt J: "Yach’s us, it is
“bel i eved tHRZYRA W@] @W@Fgﬁﬁ’ﬁ g‘?’fﬂp’taf%lﬁla?ggﬁ h%acs 2 i C PDEV4H1 i sof or ms
~ that produpBEdetiid mﬂfﬂcak 1sr‘tmiipmniste$>layo.arylmrtéﬁfsllnlaﬁbtgyc afcbf@cmﬂ@zméﬁo@y and 5

fl t t t | d d
corpos: t1 ofSPNEY T i1 boLBHE el P plffRulag oM LTI oot

PDE4 i nhi bisoforms it produes dmﬂmfen@bxesmnses@ﬁ%b@e&ﬁhaﬁu affeet allergy WBser ved for

several ca ’ &viByhoedt ads, Bur nout '
Ann. Rep {ﬂﬂa:g}gﬁ(fﬁo%%g%ﬂéﬂ%‘; Igﬁlo%ggo%fggg%wﬂgpﬁuéhes 10 gtﬁfpgl ,S ag? >

~ J. Phar macotompogit®ns e inhint PRE4EFEVIRG 3 Perry et al., Cell Bi ochem
Bi ophys., 29:113- 132,@1;19 & eonseﬁv@mmamemeemm inHibitord isvihel sidiefiet,of

41: 821- 835( 1998) f be t t it
EER S E LV N M catfiglt SRt ds Muimed i CCvErT LY
© described CBudhdRfHoaS|(EBugbLE), AnnARep. I Megh Ghensc 8B 91- UPCE8).3 3B3uebes) and
DS t I'n _Ph ML 8r et t

D. 01y €1 oy Wk le 131 584 1yt okl MR IRI A9 B@f‘@g onal

Pat ent - PubBiophps..@%: MBOIB2ZBBR):c &tiristensan ataby J-MHeéd. Qge% ﬁﬁgg P‘g )
Int t peundediraple sideieffects =
B i v

J. Chem So@xhlblﬁpﬂémr@ilﬂ@mp@é@%rﬁﬁ %Scﬂé &%ﬁ'ﬁs Hﬂ% ol i'nes. Ot her
qgl( gzl 16 ng2pf§m7 D430 25 - S 09I gl eﬁlthSpIﬁ@l ethnAdhe I&tPha#mqtcolJéﬁé-llghimz

5

. 5324- 532589 g%) %ﬁg%)dsﬁéqat%?ﬁ% %f“%alf‘:h"ffg‘?{ﬂ’&& iﬁﬂgl‘ﬁﬁ&t"fw 17) : 6940-
6941( 1992) . CorrpoundmtérhmﬂonahEhtamié?ubhc@m WO 2udcscrileas UinelacAF var i ous
25 1 nvest! gapgt sy a0 e FROhhNGa] lioA MLl Wodhereniaesad ayi-LBt ies. For

exanpl e, icatlon No. WD 98/ 25883 descri bes
"~ ket obenz arrnM;&@n—ZI-one derivatives as PDE4 inhibitors.

AH.Cook, et al., J.Chem. Soc., 413-417(1943) describes gamma-
- 20 pyridylquinolines. Other quinoline compounds are described in Kei Manabe et al.,
J.Org. Chem., 58(24):6692-6700(1993); Kei Manabe et al., JJAm. Chem. Soc.,
115(12):5324-5325(1993); and Kei Manabe et al., J.Am. Chem. Soc., 114(17):6940-
6941(1992). _ '
, Compounds that include ringed systems are described by various - )
25  investigators as effective for a variety of therapies and utilities. For example,
Tnternational Patent Publication No. WO 98/25883 describes ketobenzamides as
calpain inhibitors, European Patent Publication No. EP 811610 and U.S. Patent Nos.
5,679,712, 5,693,672 and 5,747,541 describe substituted benzoylguanidine sodium
" channel blockers, U.S. Patent No. 5,736,297 describes ring systems useful as a
30  photosensitive composition.
U.S. Patent Nos. 5,491,147, 5,608,070, 5,622,977, 5,739,144,
576,958, 5,780,477, 5,786,354, 5,798,373, 5,849,770, 5,859,034, 5,866,593, -
5,891,896, and International Patent Publication WO 95/35283 describe PDE4
* inhibitors that are tri-substituted ary! or heteroaryl phenyl derivatives. U.S. Patent No.
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cal pai'n: i nhibitors; European Patent Publication No. EP 83F8afapnsboe. S.
Patent Nos. 5,679,712, 5,693,672 and 5,747,541 descri be substituted
benzoyl uanl d| ne sodi um channel bl ockers, U S. Patent No. 5 736,297
descri b¥O B yst ens useful as a 30 photosensitive EIHRAIB%Hn U s,

Pat ent Nos 5 491, 147, 5,608, 070, 5,622,977, 5,739,144-, 5,776,958,
5,780,477, 5,786,354, 5,798,373, 5,849,770, 5,859, 034, 5, 866, 593, _
5,891,896, and International Patent Publication WO 95/35283 descri be PDE4
inhibitors that are tri-substituted aryl or heteroaryl phenyl derivatives.

U.S. Pat Fos0Hs ddscdt 'ia@imqawlt&@@.ﬁtmt%tmﬁamsm GaeR/NBl 324 5, 580, 888
S

NP i e S P Wi iamioptBing SRvaies, By
derivati \m&nths34018avemmrwambmmpmmarm@mdmm bitors that are
- phenyl carboxaisdCy S PABRYALS ablsfh aclHROPDBRinnRitBind &R wigact | bes PDE4

i nhi bltor are

tute pheny | nt er nat i onal
Pat ents Puﬂ&%@@ﬂ@@%@wwm%@%fﬁﬁﬁ@h%?m 83}0@\@ me derivatives
!JSﬁT g ! t Aotk subdtinitéd Sifne déﬁvﬁuvdgalg&ﬂlasmm iBhibifds. 268, Baat Nobes PDE4d
i nhi bi tor ar r an
het er oar ;%3%2% ﬁﬁ&é¥ﬁ%&§v§¥°m$% éﬁ@%@a neggbl%%ﬁ?ﬂdr%c\?g? conpounds
and conpdayhadndheterod)tcompotttder apeutically inhibit PDE4 with mninmal side
~effects., SUWARY Gl ‘gt : R feha RbeAGhARNE dofipBhdtsiafid ésmpbkityme- ar y!

na ridi

bstituted 1, 8- - ted b la (1): 15 (I
o e Py BB BOEA P AR o, o can pe () 1 ¢

phosphodl esterase-4 inhibitors. Al so disclosed herein is a pharmaceuti cal
conposi ti effective anount of the novel al kyne-aryl
subst i tu M@WQ& H) - ones and a pharmaceutically acceptable
carrier. Further Diickeidbeeid ishe plisineraiyksubstiptsd hdd of treatnent in manmmal s of,

for exanp h}ﬁ-n!thyl'shmp DU P Bes Yeprate R BieFGimalql): as ast hma, chronic bronchitis,
chroni c obstructive puI rmr?ary dllgg;se ( D), adult respiratory distress

syndrome, infant respirat orQ/ di stgesgsyndrone, cough, chronic

|T\\ I ?”Fﬂ
R N R

15 . . R®

-or phiarmaceutically acceptable salts thereof, ‘which can be phosphodiesterase-4
inhibitors. '

Also disclosed herein is a pharmaceutical composmon which may include an effective amount
of the novel alkyne-aryl substituted 1,8-naphthyridin-4(1-H)-ones and a pharmaceutically acceptable
carrier. Further disclosed herein is a method of treatment in mammals of, for example, I} Pulmonary
disorders such as asthma, chronic bronchitis, chronic obstructive pulmonary disease (COPD), adult
respiratory distress syndrome, infant respiratory distress syndrome, cough, chronic
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di sease in animals, adult respiratory distress syndrome, and i nfant
respiratory di stress syndronme, ii) Gastrointestinal disorders such as

ul cerati vé¥0 81857 s, Crohn's di sease, and hypersecreti opCpE ic acid,
iii) Infectious diseases such as bacterial, fungal or V|raf |n uced sepsis
or septic shock, endotoxic shock (and .5 aSSOCIated conditions such as

lam nitis and colic in horses), and septic shock, iv) Neurol ogical

di sorders such as spinal cord traunme, head injury, neurogenic

|nflannat|o paln and reperfusion injury of the brain, v) Inflannatory

di sorders R vepulm Wb@ﬁ%ﬂedﬁtﬂwmaisb UIMPMMW&&yhdnomesandankyl osi ng

spondy! i ti mfaméspmoxtyhﬁstkm é'x?gﬁ%%dllgﬁtlgﬁlgls eﬁé‘éu@ﬁ’ gérrgq@dr ﬁ.hL??l <

t d
a: fZES. cego&nﬁfsh s e 3‘%’aaﬁ'ﬁ @ e?fB‘b‘?ﬂ‘P ggstye agidy ik iafectiousidiseases, chi at r i ¢

di sorders mbwr@b@mbomn‘al m@mdgcpmsrpmepﬁimsibck,@ﬂdbtmﬂmk @id

depresss Onassé(dlétbdcd}{@ﬂ{oﬁéjﬁﬂﬁgselﬁﬁ % ﬂ'cﬁl?cfﬂﬁ%&eﬁ % R?on di sease,
Al zhei mer cute and_.chroni c nu S SHES

Der nat ol ogﬁ‘&‘é’f?o W ¥ Salélal%bﬁl‘@%headmum maswogeniai gn or nal i gnant

prol i f er atinflemmiation, ﬂm&mﬂeq;erfﬁdimh}hrﬂ@ﬂ’mmhl @MWMI a, X)

of nornal PELEREARE Sl ReaRk Gl Iyl pRRABRIE: oi cue, i 1)

Bone  di sorlﬂﬂﬂmétéf@wﬂ §Y‘9Etﬂé@pdiﬂ@dPlyomlussupdmncmmmasrr)uﬂhrgml sorders such as
arterig dimdem@ahssalﬁf e, o?hfﬁ
é?@ ﬂlégﬁééong%ﬁﬁﬁé %ﬁg&lﬂ Féﬁgr ubﬂ’nephrl tis,

rryocardl u X Q di s ers as chroni

ver nal ﬁ:&ﬁ th)dé 0"{1 ere e s depression, BemeD) ‘B’lﬁa‘ﬁ'ﬁﬁ‘tgﬁﬂéﬁlﬂoﬂ%@l@us host

di sease, pressiomi wii) Heurod@emhtﬂrs dtslmtbmaﬁch a%ﬂ’&ﬂ@cbbﬂdiséhse,&ﬂﬁldhﬁérast i on through

i nhibiti O%Q&et&ﬁtc% Fep(g Dgées 8 at e%i CAWP | evel s -
Ive

by the adm n| s} ratlon an e ®yne-aryl

subst i t ut PEOUASE apd, ngap mﬂ)tp@déga@ve s&q@mwmpmdmmum whi ch forms
in  vil§o tahdumioasd, xpOHOIG @I&éea@db%‘a%ﬁiﬂ%@r ﬁ.mﬁ;r@?dmﬁﬁx‘(déaﬂbé}o%(lm ones

o e iR es’t S i it Bove. o S
phar mac euBoseadisgrders wptaa b$tenp9mhns AiifjeCadibyaselardisordersiuck ad-hrterifd - 6al kyl
g;l k (():iy { résteibe bthidosclbsib, Tepbtfudn ifjuiyf or RAnYotardionT md Thy ol KY!» - C1
. disorders such as chroruq glomerulonephritis, vernal conjunctivitis, transplant
20  rejection and graft versus host disease, and cachexia — maladies that are amenable to

‘amelioration through inhibition of the PDE4 isoenzyme and the resulting elevated

CAMP levels — by the administration of an effective amount of the novel alkyne-aryl

substituted 1,8-naphthyridin-4(1H)-ones or a precursor compound which forms in

vivo the novel alkyne-aryl substituted 1 8—naphthyndm—4(1H)-ones which are
25  phosphodiesterase4 inhibitors.
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In a first aspect, there is providcd a compound represented by Formula (I):
o5 0O 0
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- C2. . 6al kenyl, ---C3-6alkynyl, -C(Q--C..6alkyl, -C(O 28Fgbruary 2006

-(CO 6akl)-SOn-(Cl - 10 6alkyl), CO al kyI ) - SOn- (aryl ), phenyl,” heteroaryl,
or heterocycl oC3. 7al kyi group, wherein any of the groups is optlonally
substituted with'l 3 independent -Cl 6al kyl, -C _6al koxy, OH,

N( CO- 6al kyl ) (Co 6al kyl ), -(Ca6al kyl )-SCh-(Cl. .6al kyl), nitro, CN,
=N-0-Cl..6al kyl, -O N=Cl 6alkyl, or hal ogen substituents; R2 is absent, IL

hal ogen, -G -6al kyl,_ --C3-6c¢cygl g C
- Cl- . 6al kyreabawseiticyl E‘%@ Bﬁwgl‘wﬁ“ _Cl -, bal koxy, phenyl,

hetemaryl heterocRakHCBCﬂéﬂ“@Dr-%-ﬁml ;' =N- 0- C1- 6al kyl ,

SROIR Tt O
hg?;erl_@g&rylghet er Wﬂ)@mﬁy} %%;mﬁﬁte %q]k;;nt Lhﬁar}gggﬁl
£ e I Rl L
oy N o R el e %ﬁ“%*;ﬁ"“a?}"mf"'ﬁ%‘gi“ﬁs o herein any alkyl s

-optionally substi tuggéF‘W%'ﬁ)% 03%% ﬁ%’ﬁn{y or

-N( co 156a|%%€%7 byl oplkg M@t Geyeloalkyd), —Bmamﬁxy- myhhetemybach

oo %OQ@CN _ﬁlﬂ%%k ) —%)_mlﬁfl d any alkyl is
R
optional I )ﬁaﬁqb@o.ﬁalky&)d—ms %‘i‘@ubst i went's; and

- SOn- - ( o g

R 1< shendoypy :gg; i Do oo, comompytoL ' o1y
t her eof \/\h@ﬂ-ﬁaﬂéﬂ(‘i”é’ Yi//rs Elgi{&%'ﬁ“ﬁ@ll)y %&%?&}1 “C@l “6cycl oalkyl ;
and ampg al | ﬁh@ﬁﬁﬂﬁrphédyyhcthﬂragdlbshatermdd@waﬂtylmwuon@apendent hal ogen,

N( CO- 6al kyl alk

7cycl oal kﬂ’% %%%% E ét e cy cigbw ; H@j{% E gg-(d -6al kY1),
- SOn- (ai ylamkybror—CI@)sQ-lﬁ)sltﬁ @anymsop@wuamgbstz vith kbsecond aspect,
there is pr TRE onposition conprising a

t her apeutllé ﬁ@%@ée an%ut?%l@ﬁéﬁt he conpound as defined above, or a
pharmaceutical |y acmﬂﬂ,&lﬂf@, sal t thereof and a pharnmaceutically

acceptabl e carrier. gn a third as r]ere S S)rovi dedé ugne(yof t he
‘conpound as defi nedk Wéﬂﬂbﬁé)H )(Co-galkyl), halogen or C1-6alkyl, -

wherein any alkyl is optionally substituted with 1-6 mdepcndent halogen, OH, or
i -N(Co-galkyl)(Cp-6alkyl) substituents;
R4, R, R, and R7 each mdependently is H, halogen, ~C1.6alkyl,
5 Cj-galkoxy, -SOp—(Cj-galkyl), nitro, CN, or -N(Cg.galkyl)(Co-6alkyl), and any
alkyl is optionally substitated with 1-6 independent halogen or —OH substituents; and
R8 is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when
R8 is a heteroaryl; or H, -Cj.-galkyl, or —C3-geycloalkyl, and any alkyl is optionally
10  substituted with 1-6 independent halogen, -N{C-galkyl}Cop-galkyh), -N(C3-
' - qeycloalkyl)(Cp-gatkyl), -N(C3-7cycloalkyl)(C3-7cycloalkyl), N- heterocycloC4.
7alkyl, ~SOn—(C1-galkyl), ~SOn—{aryl), or -OH substituents.
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pharmaceutical |y acceptable salt thereof for the manuf agg%gmgfy@ooﬁ _
nmedi canent - for treating or preventing asthma; chronic bronchit’is; chronic
obstructive pul nonary di sease; adult respiratory distress syndrone; i nf ant.
respiratory distress syndrone; cough; chronic obstructive pul nonary

di sease in animals; adult respiratory distress syndrome; ulcerative
colitis; Crohn's disease; hypersecretion of gastric acid; bact erial, fungal
or viral i nduged, SERS r p C endot oxi ¢ shock am.nitis or
colic in horses. s ? naks?)ece 31§r§ §s uﬁl{g\ﬁ&ﬁ ‘Ja< c})harmaceutlc%(l comévﬁsritg)élecnomgnsn?% fiam*ratl on:
pai n; repErRP ‘%3'&4?38}‘16 SRl POt oftpecompaapch as %mduahw,@r aPharmaceufieply aqedpeablrat oi d

art hriti salt ibadoy; @i phgmsRaRellyatdeptable @Steoart hritis; inflammation; or

cyt oki ne- nediated chronic tissue degeneration. In a fourth aspect, there
is provided a use of the conpound as defined above or a pharmaceutically
accept abl e sallt atthish sdct, flisre & hpeovideh afwe tafirthe oémppunds clafirexdtabber ot neat i ng or
prevent :Trﬁﬁgarﬂ'llaée%ﬁ&'llg aEJ}EQmE théjﬁé)tet{ngfhg ft%gntiaclwr%topn edicam: n?%r@:%gthl | I c

granul o ost eopor osi er| al 1 es{enosi s, cat Aer 65T eros!s reperf usi on
i nj ury ofpreverdingy attanali chonih rl:mmcbltls,g lclmoic ublstregive | pulsionaverdighse; adult

conj unct i V.4 X a Shectian. raft yers host

di sease, I%Bﬁﬁ%%sﬁﬁg&ghéad?ye atdﬁ‘lésﬁ rldlﬁc’é f)ﬁgg)apeu | FYo%F f ecti ve
anount , obstrctiver phgtagg tisead llIy amfnfabnadul!tereamam diséss tshmirmmmdwmhvas defi ned
above or h e a p h _aspect,
Ther o 1 DBy PR HAET Hlrse BEEGTLOMefie S ShIREE Syl G nlied

phar maceeepsie at septiashoelp teadsitexicshbek; ﬂdmmﬁs)br dotie irt ltwesmmnﬂa:otcuraannj head
.medi cane 0 i e .depr.essi i.m nent

nonopol a?ﬁlﬂ{épéél}sg I%E tm&l Yn :}geeg@se E) fqgrﬁstbmn &’Sérggg st e and
chronic dwumatpideaslu'ltw GIBTK}éQSquS enomdtﬂltls,, okremurtgntlsprmﬁaainngmantor akdsief er ati ve
skin di Sﬁﬁ&iﬁédcl%xﬂ@hé% 9& 1=\ |t1%| s, urticaria, cancer, tunor growh or
cancerous 1 nvasion o el R < ssues, conprising the step of adm nistering
a therapeutically effective anmount, or a prophylactically effective
amount, of the, £REREUAL: Aferdls r&ﬁo@ﬁ%b‘ﬁ\é%ﬂfie SomRUAT RGN GBbIY oA Copt abl e
salt thereof In a sixth aspec ere i s provi a conpound as defined
above, ophaammatﬁqaﬂ:c aqgentehdd $a}l thesesf é?rtthfbmen@@mw oihemecbfﬁanfemr foutrentiag on
phosphodjgstahash & 6 S spect,
there i sbpr ow%edergm ﬁm %gérglsterglgg‘ﬁ&i %ﬁ{ Qp@g? @}O%nl@at% %235%

CONpoSi tﬁmabm%mw,ngiﬂwmsel@l@%@t a¢pledusioro siplvodi &fs tler aswcedrdiunhi dirdning  anount
- of a conpgiBd; defJepad 0 @gg;? I sal t

t her eofrTEL N assaociation V\fﬁﬁﬂ&%nshgarcﬁ%xg Tl &ﬁﬁéjeg@ggéx’i%%ﬁgg%‘g%o%er In an
ei ghth aélp@éfb compasieg ithe gep\of cbddnmst@ym o hapqppitically 3ffédtive xdnthoat3 or a

prophylactically effective amount, of the compound as defined above or a pharmaceutically

acceptable salt thereof.

In a fifth aspect, there is provided a use of the compound as defined above or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for treating or
preventing depression, memory impairment, monopolar depression, Parkinson disease,
Alzheimer’s disease, acute and chronic multiple sclerosis, psoriasis, benign or malignant
proliferative skin diseases, atopic dermatitis, urticaria, cancer, tumor growth or canceérous
invasion of normal tissues, comprising the step of administering a therapeutically effective
amount, or a prophylactically effective amount, of the compound as defined above or a
pharmaceutically acceptable salt thereof.

In a sixth aspect, there is provided a compound as defined above, or a pharmaceutically
acceptable salt thereof for use as a phosphodiesterase~4 inhibitor.
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pyri di nyl et hynl ) phenyl]-1, 4-di hyfro[ 1, 8] pht hyri di n-4-on ﬁé&ﬁé?@%@@ide, or
a pharmaceutically acceptable salt thereof, as defined above. In a ninth
aspect, there is provided a pharnmaceutical conposition conprising a
therapeutically effective amount of a carboxam de or salt as defined above,
in association wth a pharnaceutically acceptable carrier. In a tenth
aspect, there is provided a carboxam de or salt as defined above for use as
a phosphodi esterase=4-inhibitor. In an el eventh aspect, there is provided

a use of "a car boxard geenthrasgeal, thedsis gbiddied ph@bhodeesicrhsé-N enliiBitvd fpdstddb Quiefi a
medi canent f { nen r._prevention. of an ailgent as defined above.
DETAI LED DES%QPE%W@%S‘F %@E&ﬁ%ﬁ“’ﬂ’b@gﬁf}ﬁaﬁa“ bitipe SmopRs of 2 compquad

repr esent ed dsydefipedrabeve( lof ;2 gliani@eOiRalyl 8bdedtaBR fiibiheably 2 W& ciation with a

PCT/ CA02/ 01 ?m% . r tically acceptable salt thereof, wherein Ris
H, --Cl-6al Sf} o?c@%@gﬁﬁéﬁ?ﬁ'; 5 Rl is H .or a-Cil-6alkyl, ,

- C3-6c¢cycl oal kyl, -C1-6al koxy, -C2-6al kenyl, --C3-6alkynyl,

- O -Cl-6al kyl, 15 & Ermakdke mad £95 LS 6 Gla Hal kyly),
- (CO 6al k" Y1) - SOn- (e??h¥l| e “‘ﬁ%ﬁ%ﬁ‘@ﬁ%‘ﬁ?@%ﬁ?ﬁ?ﬁ?’ ﬁg%‘%éycl 0C3. 7al kyl
group, whemP¥idingehyndip 9@?&-84@@;6&0&15]@9@@&1!-@;—35@%@@%,@ awith 1-3

i ndependent ph&hm6akikahy: bR - 6al kyl ) (C0- 6al kyl ),

- (CO 6alkyl) - Son- (Cl- g’éﬁf’ i) %’@2}%& %’e% BID - s kyl, -0 N=C -6al kyl |
or hal ogen substituents; R2 is absent, H, hal ogen, --Cil-6alkyl,

- - C3-6cycl oal kyl jy 4 it = -6cycl.oal kyl)... - C - 6al koxy,
phenyl , heteroar y_Ii,i heﬁ%ﬁ%@;&eﬁ%@%ﬁ% : nc}e{lt?‘%l,co ?Slg?\lll%@}i@%%? kyl ,

~ O N=C1- 6al Riprapetticplinetfegtiveiapionit@d a arbdespiide okIsiBOs-defedGhde)in)association

NHO( O) - - CL- 62t K ¥harec %w - (0 -Cl-6al kyl, -C(0)-O -CL, -6al kyl ,

- ClL- 6al kyl (=N-OF) G RENOS 6{49%'8%%?"; CO- 6al kyl (oxy) CX- 6al kyl - phenyl |

- SOnNH( CO- 6al kyl )., or -(CO 6al kyl)--SOn--(C1- 6al kyl), wherein the phenyl,

het eroaryl or he l; -1 S; .ORLI onal.| ubstj tuted w th hal ogen,
O Bal iyl - 1R vty RBHSBRYT Srel® aed e B se s

- C( O - O C1- Bisphpdiestamase-hinpibitbky| is optional |y substituted with 1-6 20

i ndependent hal ogen or -OH substituents; -

In an eleventh aspect, there is provided a use of a carboxamide or salt as defined

abpve in the manufacture of a medicament for the treatment or prevention of an ailment as
defined above.

DETAILED DESCRIPTION OF THE INVENTION

A compound of this invention is represented by Formula (I):
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" nis 0, 1, or 2, R3is absent, H, OR -N(CD-6al kyl)(CO- 6a} kublianyicBIEN OF

“C1- 6al kylwo\@gfg[gw any al kyl is optionally substituted w *’%”é Aggdependent
hal-ogen, OH, or N(CO-6al kyl) (CO-6al kyl) substituents; ruary 2006 WO

03/ 018579 PCT/ CA02/ 01324 R4, R5, R6, and R7 each |ndependently is H,

hal ogen, - Cl-6al kyl, -CI.6aIkoxy, -SOn- (Cl-6al kyl), nitro, CN, or

N( CO- 6al kyl) (CD _6al kyl ), and any alkyl is optionally substituted with 1-6
i ndependent hal ogen or -OH substituents; and-' R8 is phenyl, pyridyl,

pyrim dyl, indolyl,'quinolinyg, t hi apyl , Qpyridonyl, oxazolyl, oxadi azolyl,
t hi azol yl, thiadiazolyl, or ifg | @r o 1des thereof when R8 is a
- heteroaryl; or H --Cl 6alkyl, and any al kyl is
optionally substituted w th halogen

N( CO 6al kyl ) (CO 6al kyl ), N - 6al kyl ),

N( C3- 7cycl oal kyl ) (C3- 7cycl oal kyl het er ocycl oC4- 7al kyl ,

--SOn- (Cl-6allcyl), -SOn--(a'Yl), )z OH spbstituents. 10 In one aspect, a
conpound of this invention is rgf’gse Hby Formula (1) or a
pharmaceutical Iy acceptable saRt r wherein Ris H, --.Cl-6al kyl or
-C3..6cycloalkyl; R -is H or a Ci al ky - C3-6¢cycl oal kyl, -Ci1-6al koxy,
15 C2 6al kenyl, -C3-6al kynyl, --C(O--Cl -6a O-aryl,

- (C0- 6al kyl ) - Son- r (Cl- 6a|ky|) --(CO 6al kyl )-8§0n--(aryl), phenyl,

het eroaryl, or heterocycl oC3 al kyl group, whergBn any of.the groups is
optionally substituted with 1-3 independent -Cl-6al kyl, -Cl..6al koxy, OH,
N( CO. . 6al kyl ) (CO. 6al kyl), -(CO0_6al kyl)-zSOn-(Cl1l-6dkY1l), nitro, CN,
=N-O-Cl-6allryl, -ON--Cl1- 6a|ky| or HA& ogen substituents; 20 R2 is absent:

HI sO, 1, o : R7 each |nde endently is H,
cé; 132%13# e'uﬁc%%@ Hidsalfthere 60 whetdth p y

- hal ogen, | kyl), nitro, CN, or
N( CO- 6al kyl') (CO 6a| ‘3'5‘ Wf:lgia%?gptl onally substituted with

1- 6 i ndependent hal o@bts I@,ror—aGﬂHsgaﬂkyll +Opgtwioadind, -GBeilkoxy, In a second
aspect, a QRRMGG Ol dlindmy)VORD)-2). baticyl SE@H GBI SA Y galkyl)-SOn~C1-
ﬁéll(yl), —(Co-ﬁalkyl}SOn-(myl), phenyl, heteroaryl, or heterocycloCs.alkyl group,
“wherein any of the groups is optionally substituted with 1-3 independent -C1-galkyl,
o -C1-galkoxy, OH, -N(Co-galkyl)(Co-6alkyl), -(Co-6alky)-SOn—~(C1-6alkyl), nitro,
10 CN, =N-O-C1.galkyl, -O-N=Cj_galkyl, or halogen substituents;.
' R2 is absent, H, halogen, —C1-galkyl, ~C3-gcycloalkyl,
-C1-6alkyl(C3-geycloalkyl{C3-geycloalkyl), ~-Ci-galkoxy, phenyl, heteroaryl,
heterocycloC3.7alkyl, nitro, CN, =N-0-Cj_galkyl, -O-N=Cj-6alkyl, -N(Co-
- 6alkyl)(Co.galkyl), ~NHSOy~(C1-galkyl), -NHC(O)-C1-6alkyl, -NHC(O)-ary},
) 15 -C(0)-Cj-galkyl,-C(0)-0-C1-galkyl, -C1-6alkyl(=N-OH), —C(N=NOH)_Cl__5a1ky1,
. -Co-6alkyl(oxy)Ci-galkyl-phenyl, -SOpNH(Co-galkyl), or -(Cp-6alkyD-SOn—(C1-
6alkyl), wherein the phenyl, heteroaryl or heterocycloCs 7alkyl is optionally
substituted with halogen, -C1.galkyl, -Cj-galkoxy, hydroxy, -N{Cp-6alkyl){Co-
galkyl), or -C(0)-0-C1-6alkyl, and any alkyl is optiohally substituted with 1-6
20  independent halogen or —OH substituents;
nis0,1,0r2;
R3 is absent, H, OH, -N(Co 6a1kyl)(C0,6alkyI), halogen or C1-galkyl,
‘wherein any alkyl is optionally substituted with 1-6 independent halogen, OH, or
~N(Cp-galkyl)(Co-galkyl) substituents; : '




Formula (1) or a pharmaceutically acceptabl e salt thereggpewpuggﬁm@@o Ris
H, - Cl-6alkyl or--C3-6cycloalkyl; R is H or a--Cl-6alkyl
3cycl oal kyl, -Ci1-6al koxy, -C2 6al kenyl, -C3 6al kynYl, C( O --C -6al kY1,

-C(O - 6al kY1) - SOn- (C1- 6al kyI ), -(CO 6al k faryl),
phenyl %%ge%%lp“ggyl or heterocycl oC3 al kyl group, é I{/ 6ruary 2006 WO

03/ 018579 PCT/ CA02/ 01324 wherein any of the groups is optionally
substituted with 1-3 independent -Cl-6al kyl, -Cl-6al koxy, OH,
N( CO- 6al kyl ) (CO 6al kyl ), -(CO-6al kyl)--SOn-(CLl-6al kyl), nitro, CN,
=N- O Cl - 6al kyl, -O N=C1-6al kyl, or hal ogen substituents; R2.is absent, H,
hal ogen, --d - 6al i 7 ~C1_¢gal
- Cl- 6al kyl (C3-6¢cycl o g‘l 1%6 Fﬁ?%% %géhkl engISH halo%e:@ﬁ%/,ﬁ k}F1enyl
het er oar ﬂl-ﬁdmeﬂy@b@kﬂhﬂﬁ%c mP’f 6‘5‘!‘1

O N=Cl de)ﬁ aN?&CBr-((ﬁi tﬁﬂhiﬁb‘ﬂl&,,a d
--NHC(O)-Q@( ¥83WN&RQB é@tg?%l%% ¢Lb hi‘ > %@d Q.- C1- 6al kyl,
-d-6al kyl (N OH) RE is phouyL, RgigYE PyHmidH o °1Y-d®!”6’ Pyl e E R vi - pheny! |
- SONNs1( Cox £31yk Yokadiazelyl, mlgalﬁ,ahiaﬁiaiolﬁm imfdadolfi0 oaides iHereofberi n t he phenyl

het er oar yls . 95@ % Q@J@, K pgﬁdyn abiD Sstopliohatig W|th hal ogen,
_Cl-6 |k151 ! A 5@ kyl
RIS M e T o

| ndependgé\jcl DERGalkyl); Qﬂ@uiwtloﬂhﬂ}(ﬂgncycloaﬂcyo NhetegreyddoCa5 R3 is absent,

s Optlo?éﬁ?-%%él)%gg ‘{—Ig 1),33? in epe"()r-t:ir er%gs_ﬁ:: (l;élan \&h_|erg|rn any alkyl

N(COs6al kyl ) (CO. .-6al kyl) substltuents R4, R5, R, and R7 each
i ndependently is & ﬁ@%g 8@}, ;rcﬁéﬂtl'ﬁ!’infventmgs:@ Tﬁ@@ula( Cl- 6al kyl ),

nitro, CN, or -N( and any Oalky I's optionally
substltuﬂéarwltaﬁniﬂe’@qaﬂld%ﬁﬁ Pt tﬁﬁ?"?ﬁfeﬂh‘iﬁ?‘ OH substituents; and R8 is

~ phenyl, pyridyl, aglmlmpdylaalkylﬂmro@mcydgﬂlhdi inyl, thienyl, pyridonyl,
oxazol I, oxad: 324k gy ik el ;fiy e%tcl il Cazo e second
asped?, acbéﬂﬁﬁﬁhdcarﬁaqcﬂ?yi ﬁ@éﬁlr By ‘@9{%@5’8—@@6{@1 a (1) or a .
phar rraceHﬂk?[zu((yg_gmaﬁpsaguerys)apnenyﬂnwaoﬁryl , ohieteeoaycloRs 1a§<y1 proup,- C i - 6al kyl or
- C3-6eyeloal i any oFdne glsoups 1s%£t1(ﬁnaﬂﬂu"b§€ﬂu@{ bith 1 PmiGenddpldgfaky CL 6al koxy,
-C1-galkoxy, OH, -N(Co-6alkyl)(Co-62lkyl), -(Co-6alky)-SOn~(C-6atkyl), nitro,
CN, =N-0-C3-galkyl, -O-N:Cl;sa]kyl, or halogen substituents;
20 R2 js absent;
' nis0, 1, or2;
R3 is absent;
R4, R5, RS, and R7 each independently is H, halogen, ~C-6alkyl,
-C1-galkoxy, ~SOp—(C1-6alkyl), nitro, CN, or -N(Cp-galkyl)(Co-6atkyl), and any
25  alkyl is optionally substituted with 1-6 independent halogen or —OH substituents; and
R8is H.

In a second aspect, a compound of this invention is represented by
Formula (I) or a pharmaceutically acceptable salt thereof, wherein
30 Ris H, ~C}-galkyl or —C3-gcycloatkyl; ‘
B R1is H, or a-Cj.galkyl, -C3-geycloalkyl, ~C1-galkoxy,
-C2.galkenyl, -C3-galkynyl, ~C(O)-C -6alkyl, ~C(O)-aryl, ~(Co-6alkyl)-SOn~(C1.-
6alkyl), —(Co-galky)-SOn—(aryl), phenyl, heteroaryl, or heterocycloCs.salkyl group, -




- C2-6al kenyl, -C3..6alkynyl, -C(O-0d-6alkYl, -C(O) -arybg reniaRr f0bKY! )
On--(d - 30 6al kyl), --(C0-6alkyl)-SOn-(aryl), phenyl, heteroaryl, or
het er ocycl 0oC3- 7al kyl group, wherein any of the groups is optionally
subst i tyihgggéwh 1-3 i ndependent -Cl-6al kyl, - Cl- 6apkpiXez/ it
-N(CO~6aIkyI)(CI) 6al kyl ), -(CQ 6al kyl)-SOn- (Cl 6al kyl'), nitro, CN,
=N- O Cl . 6al kyl, -O N C1-6al kyl, or hal ogen substituents; .28 February 2006
WO 03/018579 PCT/ CA02/ 01324 R2 is absent, H, hal ogen, -C 1-6alkYl,
- G3-6cycl oal kyl, - Cl _6al kyl (C3-6cycl oal kyl ) (C3- 6cyc| oal kyl ), --Cl-6al koxy,
phenyl , het eroaryl het erocycl 0C3- 7al kyl , nitro, =N- G- C - 6al kyl ,
JO NEC - Gedetej any{)l'\l(tﬁ@ouﬁais k»ptxc)r(am@smuuu;euwth Nﬁdrpané@i-cmalm ),
- NHC( O) - = C Pnited, C1- 6al kyl ,
-Cl- 6al | Eg@‘ OH % 6a| YT toxy R, O pheny! |
- SONNH( AN 1638?)(1,- %]@W)OI‘ g?ftﬁ“ SUBIERy | ) | V\,herel n the phenyl,
het er oar yI or het Q{Z)zgymdeﬁ@f, hélegelnwcl_salm,t—lccgtmwlyalk)ﬂubst ituted with
hal og n 6ad CO 6al kyl), or
-C(O-= %@@gcygﬁﬂ%;@é{ég&?{wopf%%ﬁ% %&%lbst | t u Ked with 1-6 10
i ndependbnbrmwlfa@ia’rﬁlbﬂ mtrdansEF s@ﬂln:@rﬂ@)@wo NeGisealkylrN(Ge- 2; R3 is absent,
| i 1tk eNI—IUO@GG@IHWI—NHWa@ﬂn any alkyl is
n
¢ b

oo g S R O RN

i ndepende@g Badkyls)xanItﬁiﬂ@Bﬂ'mﬂYl- QO@EE@LGMYD@*M@W)-SOE@-I( - 6a| kyl ),

 Cubs Pt PR R RO A '%??:?ﬁhﬁ?é ‘éﬁ?@%s S and R s

phenyl| . substitwtedyothwiog MWL %f—ﬁaﬂlﬁ’éyéﬁ%ﬁﬂ Borpound of this
i nvent i OBa]k?l) roem(eg@lcis@amyl Info¥ a0y labky( i3 pptivriatly substitnted withile@l | y accept abl e

salt there wher ei n - Cl- 6al kyl or --C3-6cycloalkyl; R is H or
a- - Cl- 6a|“!@?P°“dmté91—°8"6‘;FEl'9§ fituenfs; 6al koxy, 25 - C2- 6al kenyl, - - C3- 6ai k¥n

yl, - 0(0)-Cl-6al kylis 016 ® -aryl , - (C0-6al kyl )- SOn- (C1- 6al kY1),
- (Ogs6al k1) - - S%iﬂbs\sm, ﬁb@ﬂYLN(da%aﬂin@J@léalkyW hztlegeﬁroeqsaam@s 7al kyl

group, wherein any of. groups i s optionally substit ed W th 13
| ndepend@meren@ny@gwkly pptlonally substituted with 1-6 independent halogen,

-N(Cgp-6alkyl}{Cp-galkyl) substituents;
R4, R3, RS, and R7 each mdependently is H, halogen, —Cl.ﬁa]kyl
-C1-6alkoxy, -SOp~C}1-6alkyl), nitro, CN, or -N(Cp-galkyl)(Co-galkyl), and any
20 alkyl is optionally substituted with I-6 independent halogen or —OH substituents; and
R8 is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiazolyl, thiadiazoly!, or imidazolyl; or oxides thereof when
R8 is a heteroaryl,

25 In an embodiment of the second aspect, a compound of this invention
is represented by Formula (1) or a pharmaceutically acceptable salt thereof, wherein
R is H, -C1-6alkyl or —-C3_gcycloalkyl;
R1is H, or a—C]-galkyl, -C3-geycloalkyl, -C1-6alkoxy,
-C2-galkenyl, -C3-galkynyl, ~C(0)-C1-galkyl, ~C(0)-aryl, ~(Co-6alkyl)-SOn~(Ci1-
30  galkyl), -(Co-galkyl)-SOp—(aryl), phenyl, heteroaryl, or heterocycloC; 7alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -Cy.-galkyl,
-C1-galkoxy, OH, -N(Co-6alkyl)(Co-galkyl), -(Co-galkyl)-SOn—(C1-6alkyl), nitro,
CN, =N-0-C1-galkyl, -O-N=C]-galky}, or halogen substituents; -




- Cl1- 6al koxy, OH, N(CO 6al kyl ) (CQ 6al kyl), -(CO. . 6al kyl )2§9ébr@9?y ﬁﬁjekyl )
nitro, CN, =NOd -6alkyl, -O N=C..alkyl, or halogen substituents;
S absent H, hal ogen, --Cl-6al kyl, -C3- 60yc| oal kyl ,

- Cl1- 6al cycl oal kyl ) (C3-6c¢cycl oal 41), -Cl 6al kox het er oaryi’,
het er oc I %5736” kyl, nitro, CN, =N-0-C1 6al kyl, ﬁ:&%@%ﬁz“ , N(CO..
6alkYl) (CO_6al kyl ), NHSOn- (C1-6 yl1l), NHC(O-C -6a| kY, NHC(O) -aryl, 28
Febr uary 2006 WD 03/018579 PCT/ CA02101324 -C(O---C1- 6al kyl,

-C(O-0-0C -6al kyl, -Cl-6al kyl (N-CH), -C(N=NOH)C1-6al kyl,

- CO 6a| kyl (oxY) C1- 6a| kyl - phenyl , - SOnNH( CO- 6al kyl'), or

- (CO 6al kyl ) - SOn- (ﬁ:’allsagélnk}‘llrhalo e_@ll E%lgh?_tdét bat kﬁeteroaryl or

het er ocycl 0C3. 7al Kyl hal ogen, - Cl-6al kyl
_Cl- 6al ko&yﬁalhylﬁﬁaaﬁgyclommgiceeﬂc@q 1@@0-%1 éﬁkww eﬂlﬁ‘ °t?§?‘éyl >0 C1- 6al kyl , and
any ?I FYMekﬁc%GfﬁiﬂHlMllﬁdlm , ENLO-E3] gyl -0-16=C_palkidp2iOgnt lh?l(c&%eg or §3H
substitue al ky

hal ogen 6&5%1@% ﬁ?’p %ﬁ%@'@&kﬁi‘h@j %62 stltut ed with 1-6
indepéndeﬁ@)h@i.qgikﬂ,—@ﬁ)—@ﬂll@lNGGI mlaﬁg Wuents; R4,
‘R5, RG, t ern. 1. -Cl1- 6a| kox ,
-8014C162¢€9%&aﬂtr ddl\%i ;gﬁgqggpﬂl%%%a?%i lf?i(nd any al kyl iys
opti onal Iﬁfllkxlbb’éltcﬁ%ﬂ’éah%% hetim@'y ﬁ Y OH substituents:

and R8 i gubtutadywith lﬁﬂogeml-dﬁsaﬂcylmcéalkﬂiﬁ Hydfﬂyﬁt“N@mﬁiﬂb)ﬂ)(Qﬁbodl ment of the

second as , teed by Fornula (1)
or a phaﬁ%@éﬁ?ff 2%%( ‘Ea‘#’g1 sa 3‘3 edre éﬁsﬁgggﬁqgl s H -C 1-6al kyl

or --103- Gaigpd mmitlhy]ogcrﬂﬁ—BHsubsﬂﬂ;enBr a--Cl 6al kyl , -C3-6¢cycl oal kyl,
- Cl - 6al koxy, -C2- - C3- 6al kynyl C(O) Cl 6al kyl, -C(O) - aryl :

I k
4CO- 6al kyl ) - - SOn- ( iB | ).
het eroaryl, or het ggbg &% @0 él n %ykg’l 6tgﬂ(glngroups S
opt i onal R\bhe Ii@d ﬁm ﬁxbalwtediwﬁlhﬂeﬁanﬂepeﬁdhnﬂmﬂ@h,,OH -ofi - 6al koxy, OH,
N( CO_6al (I%@O(é%;gg -SOn- (Cl-6al kyl), nitro, 25 CN,
=N O C1- 7 haI ogedg ubﬁ ht uentgC | s absent, H,
hal odén, -Cl - 6al kyK; @é IR G&q uyglependently is 1, halogen, ~C1-6
' -C1-galkoxy, —SOn—(Cl.ﬁa]kyl), nitro, CN, or -N(Co-galkyl)(Cp-palkyl), and any
alkyl is optlonally substituted with 1-6 independent halogcn or —OH substituents; and
R8 Isphenyl : '

20 In another embodiment of the second aspect, a compound of this
invention is represented by Formuta () or a pharmaceutically acceptable salt thereof, _
wherein

R is H, -C1.6alkyl or -C3_gcycloalkyl;
R1is H, or a-C1-galkyl, —-C3-gcycloalkyl, —C1-6a1koxy,
25  -Co-galkenyl, ~C3-galkynyl, ~C(0)-C1-6alkyl, ~C(O)-aryl, (Co-6alkyl)}-SOn—(C1-
" galkyl), <Co-galkyl)}-SOn—(ary}), phenyl, heteroaryl, or heterocycloCs.7atkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -Ci-galkyl,
-C1-galkoxy, OH, -N(Cp-galkyXCo-6alkyl), -(Co-6alkyl)-SOn—~(C1-galkyl), nitro,
CN, =N-0-Cj_galkyl, -0-N=C]-galkyl, or halogen substituents;

30 R2 is absent, H, halogen, —~C1-galkyl, -C3-gcycloalkyl,
-C}-galkyl{C3-geycloalkyl)(C3-geycloalkyl), -C1-galkoxy, phenyl, heteroaryl,
heterocycloC3.-7alkyl, nitro, CN, =N-O-Cj.-galkyl, -O-N=Cj.galkyl, -N(Cp.

~ 6alkyl)(Co-galkyl), -NHSOp—(C1-68tkyl), -NHC(0)-C1-galkyl, -NHC(O)-aryl,




- C1_6al kyl (C3- 6cycl oal kyl ) (C3 6cycl oal kyl), --Cl-6al koxyg HaBRREY 2006

heteroaryl, heterocycloC3 7alkyl, nitro, CN, =N-O Cl-6al kyl, -ON

G -6al kyl, -N(CO 6al kyl) (CO 6al kyl ), NHSOn-(Cl-6al kYl), NHC(O) -C -6al kyl,
- NHC( O)W@roy}mss.go C(O-d-6alkyl, -C(O-0-Cl-6al kyl ,perrcabi®8h YL(N-OH) ,

~-C(N NOH)C1-6 Y1, -CO 6alkyl (oxy) Cl- 6al kyl - phenyl , -SOnNH( CO 6al kyl ), or
- (CO 6al kyI) SOn-(d - 6alkyl), wherein the phenyl, heteroaryl or

het er ocycl 0oC3. 7al kyl is optionally substituted with hal ogen, -Cl-6alkyl,

- C1- 6al koxy, hydr oxy, -N(CO 6al kYl ) (CO-9 28 February 2006 WD 03/018579

PCTI CA02101324 60 é Cl-6al kyl, and an Is optionally
subst i tut-@éphvpﬂlﬁﬁﬂ-{ky —CK%@%hd@hﬂ Hel- %Eﬂ(ﬁ‘o%#@ﬁﬁgpfﬁgwi‘@ﬂ nis 0, 1,
or 2, R3.cy E&Y)Cﬁﬁaf thM COORQNHICH-541cHD), 68 (K siikylp8Opgetyor Cl- 6Kyl ,

5 mhere n al | ndependent hal ogen,
o, or 'm@%é B e R HQVY sf B bolitca ey bofipfulg (DR 080
i ndependenbitijutedwit hdﬂe,gmgéh-ﬁa -Ghblxy, hY@DK}BsN(@mﬁaﬁWm( d - 6akl),
nitrog %lg&\kn N:g@p@ Koy, SR S it Is opBBALIR RMbsttdebiti B6opt i onal |y

ute th 6 in

substit ndepéndent halogen or substituents; and 10 R8 is
‘qui nol i nyihdependentdadugen pieyRbeybstitientsst I | anot her enbodi ment of the second
aspect, a conpoundy@fo,ithér®; invention is represented by Forrml a (l) or a

e e e

C2- bal kewyﬂermm}&dkﬂwqphpnally\ﬂ(lﬁt}w@ﬂ et k§ llt;depe@(i@)t h@lpgﬂn 9

o o SO BCh et o T drows 15

ogt |e(r)(r)1211Ir I>/y substi tgtg@ysﬁﬁ%%}ﬁ ﬁﬁ&%&ﬁ%‘g%e‘“@é?‘kym @%wlt’ Cl- gal kgxy, OH,

N( C0. - 6al-Rylgalkaxy, 6305&’(0176&%1934%&&'0&@ -M¥00-daldtyDdzoLeatky)), amd anyo,  CN,

ot ogen. OB ptipiR) sSesphRa ShpliRhadT RStk oMb by absent.

- Cl - 6al kyl (C3- 6cch§aa pwldyl(mxzsleg/@maf kyl), -Cl-6al koxy, phenyl,

hetergaryl, “heterocycloC34alkyl, nitro, CN, N-OCl{alkyl, -O N=Cl-6alkyl,

~N( In yet another embodiment of the second aspect, a compound of this
invention is represented by Formula (I) or a pharmaceutically acceptable salt thereof,

wherein ' .

R is H, ~C1-6alkyl or ~C3_geycloalkyt;

20 R1is H, or a—C1-galkyl, -C3-gcycloalkyl, —Cj-galkoxy,
-Cy.-galkenyl, -C3-galkynyl, -C(0)-C1-6alkyl, ~C(O)-aryl, ~(Cp-6alkyD)-SOn—(C1-
ealkyl), ~(Co-galkyl)-SOp—~{aryl), phenyl, heteroaryl, or heterocycloCs.alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -C1-galkyl,
-C1-galkoxy, OH, -N(Cp-gatkyl)(Co-6atkyl), -(Co-6alkyl)-SOn—(C1-6alkyl), nitro,

25 CN, =N-0-Cj-galkyl, -O-N=Ci.6alkyl, or halogen substituents;

R2 is absent, H, halogen, ~C1-galkyl, ~C3-gcycloaikyl, .
-Ci- 6alkyl(03.6cycloalky1)(03.60ycloa1ky1) -C1_5a1koxy, phenyl, heteroaryl,
heterocycloC3-7alkyl, nitro, CN, =N-O-C1.- ﬁalkyl -0-N=C1j-gatkyl, -N(Cg-
6alkyl)(Co-6alkyl), -NHSOy~(C1-6alkyl), -NHC(0)-C1-6alkyl, -NHC(O)-aryl,

30  -C(0)-Cj-galkyl, -C(0)-0-Ci-galkyl, ~C1-galkyl(=N-OH), -C(IN=NOH)C1_galkyl,
-Co-6alkyl(oxy)C1-6alkyl-phenyl, -SOnNH(Co-galkyD), or -(Co-6alkyl)-SOn~(C1-

- 6alkyl), wherein the phenyl, heteroaryl or heterocycloCs.alkyl is optionally
_ substituted with halogen, -C1-galkyl, -Cj-galkoxy, hydroxy, -N(Co-galkyl)(Co-




25 6al kyl ) (CO 6al kyl ), NHSOn--(CLl..6al kyl), NHC(O) -Cl- 6gglf:gb,.ua ) -aryl,
C(O-4Cl-6al kyl, -C(O-0O Cl-6al kyl, --Ci1-6alkyl (=N OH), Cl- 6al kY1,
- Q0- 6al kyl (oxy) C1- 6alkyl - phenyl, -SOnNH( CO- 6al kyl), or ‘

-(CO-6 - - O1--(C1- 6al kyl ), wherein the phenyl, | or
het ero%@y al kyl is optionally substituted with Eg{chﬁigﬁﬁ%_ d - 6al kyl ,

- C1- 6al koxy, hydroxy, N(CO-6alkyl)(CO 30 6al kyl), or - C(O) O C1- 6al ky4, and
~any alkyl is optionally substituted with 1-6 independent hal ogen or -CH
substituents; n is 0, 1, or 2; 28 February 2006 WD 031018579 ‘PCT/ CA02101324
R3 is absent, OH, -N(CO0_6al kyl ) (CO-6al kyl), hal ogen or Cl-6al kyl,

wher ei n di-yd:OSO 2DR ehd/ary alks1 istopti@elilpkutitithted viithdeendent hal ogen,
OH, or %%6 I&d}l %H@ nEystl}(?)rstltuents R4, R5, R6, and R7 each

i ndependemepe,ndp@,thplog%wo&%w S@lﬂﬂ@al kyl, 5 -Cl-6alkoxy, -SOn-(Cl -6alkyl),
nitro, CN, or -N(Gis@aljketd) (CO 6alkyl), and any alkyl is optionally

substituted with 1p®.d a@%??ﬁ@ﬁftl\l@lé&%(@ 831@15 $41B lci-@?lh’aﬂcyl and R8 is

t hi enyl, or OXIdeS t hereo I n anot’her I ment o second aspect, a
conposnd vdfereihany allg] isroptiorallp subisémied W@M@%QGHFB?I?&?P@I(LH or a
phar maceugj _gﬁlkﬁbk@smaéﬂts thereof, wherein Ris H -Cl-6alKkYiI

ARG
or - C3- 6cycfoa kyl ; %alli(jygg dnd?%(eejhl epgﬁtileélﬁisH &Qlcyé* Myl - G - 6al koxy,

- C2- 6al kenyl, -C3-
- (CO- 6al k@i.)sa]ﬁ&y -$@31—(015ama10 kajtro, CN, prodl(EaieaikyD r3EnRY pheny| |

het.
opt 1 onal IILAGREF ﬁxé%ﬁ&%&%@ b R A i e A
N( C4-16al kyl )(COGaR yilq}lanll(le);ﬁf@éld GfOn (A -6alkyl), nitro, CN, =N-0-C1

- 6al kyl , -ON=C 1- 6al kyi., or hal ogen subst ituents; R2 is absent, H,

hal ogen, -- al

- C1- 6al kyl (C3 6cyc{(n(§§pthy?@%é@?ﬁﬁc?iﬁ?fﬁmd a@fc%af?(%&oundo enfyl

het er oar hventidieis esppsyediiForatleyl) or mpharmacediigally progptaple %‘l grpof, - O N

- C1-{al kyl hefeN(CO 6al kyl ) (C0-6al kyl ), -NHSOn4Cl-6al kyl), NHC(O) --Cl-6al kyl,
- NHC( Q) - ar

1 4
oI L. 6al o ﬁcnf‘éé#‘é’i}? ‘&%@éﬁp 1k$?| i sgﬁlrxlh{log-_&ﬂylw ), or
- (C0- 6al ky1) - SOn- -Rtils B5r falkklkyl, whs sesicloakkiie PKY, het eroaryl or

het er ocyet9 G < dabyR! LAOILE Yealkcyl, ~C(O)-aryl, ~(Co-Galkyl)-SOpC1-

6alkyl), <(Co-6alkyD)-SOn—~(aryl), phenyl, heteroaryl, or heterocycloCs.7alkyl group,

wherein any of the groups is optionally substituted with 1-3 independent -C1-palkyl,

20  -Cj-galkoxy, OH, -N(Co-galkyl)(Co-6alkyl), -(Co-6alky)-SOn—~(C1-galkyl), nitro,

CN, =N-0-C1.6alkyl, -0-N=C]-galkyl, or halogen substituents;

R2 is absent, H, halogen, —C1-galkyl, ~C3-gcycloalkyl,
-C1.-6alkyl(C3-geycloalkyl)(C3-6eycloalkyl), -C1-6atkoxy, phenyl, heteroaryl,
heterocycloC3-7alkyl, nitro, CN, =N-0-C1-galkyl, -0-N=C1-galkyl, -N(Cp-

25  galkyl)(Co-galkyl), -NHSOp~(C1-6alkyl), -NHC(0)-C1-galkyl, -NHC(O)-aryl,
| -C(0)~C1-alkyl, -C(0)-0-C1-galkyl, -C1-6alkyl(=N-OH), -C(N=NOH)Cj6alkyl,
-Cp-6alkyl(oxy)C1-galkyl-phenyl, SOpNH(Co-6alkyl), or -(Co-6alky)-SOnHC1-
salkyl), wherein the phenyl, heteroaryl or heterocycloCsqalkyl is optionally
substituted with hatogen, -C1_galkyl, -C1-galkoxy, hydroxy, -N(Co-6alkyl)(Co-
30 galkyl), or -C(0)-O-C1-galkyl, and any alkyl is optionally substituted with 1-6
independent halogen or ~OH substituents;
nis0,1,0r2;

- 10 -




substituted with halogen, -Cl.alkyl, -Cl -6alkoxy, hydroyyrFeblek}fmekY! ) (CO-
6al kyl), or -C(O-0O Cl-6al kyl, and any al kyl is optionally substituted with
1-6 independent hal ogen or -OH substituents; nisO,1,0or2; 30 R3is

absent, whlosfdds7e- N( CO-6al kyl ) (CO-6al kyl ), hal ogen or GérRabkbis Wherein any
al kyl is optlonal |y substituted with 1-6 independent hal ogen, OH, or

N(Cf I _6al kyl ) (CO 6al kyl ) substituents; 28 February 2006 WO 03/ 018579

PCT/ CA02101324 R4, R5, R6, and R7 each i ndependently is H, haI ogen,
---d-6al kyl, -Cl- 6a|koxy, - SOn- (C1- 6a|ky|) nitro, CN,
or-N(CO6aIkyI)(C06aIk and an al k I's optionally substituted with
'1-6 |ndependent hal Bjisre Sﬂnt e €)Y -Galley ffél—Gﬁd]ﬂd)stog@qfﬂleﬁﬂﬂib’&l or oxides
t her eof . [ S represented
by For nuls[ %{ FIS% R&ﬁh ﬁ‘?”r‘@g 3}& ggc@%ﬁ%ﬁ%ﬁgﬁig&hhg@e%f wherein Ris
H -Cl-6al" er 'SY-I WS R "is H or a --Cl_6alkyl,

--C3-6cycl oal kyl , RﬁmnﬁR7b@ch1ﬁHep6meh&ymIH, halogih, Gﬁl_lsiﬂm}lj

CE% Sl E? '?X‘E%Y %‘%‘@ %L,ﬁgkﬁ@ ﬁﬁl@?&cégﬁkg eqaﬁggcycl M3 7al kyl
group, Whatkykis npmmllpiubsﬁteteg mm:lsﬁ indepepxdentirddgey ostBHsibstitvenis;\and h 1- 3

| ndependent - Cl. 6al OH, - N(CQO-6al kyl ) (CO 6al kyl),
-(C0_6al kyl ) - SOn-(ngdg ey )“gﬁh&%éf“’fu\l =N- O- C1- 6al kyl, -O N=Ol - 6al kyl ,

or hal ogen substituents; 15 R2 is absent, IT, hal ogen, _.Cl-6al kyl,
- G3- 6cyc| oal kyl, Ghaﬁahé@wbeanﬁmmbd@pu)aﬁe& Geympaal s§ihjs, - - CL. , 6al koxy,

E Qfg |a{)_ e ‘?O%rg{ﬁ?@é]“%éeﬁyﬂ%ﬁ@@ggﬁ%memﬂg c%lc L\J%:%%qf%' kyl .

NHC( O) - ClI véiatekyl -NHC(O) aryl, C(O-Cl-6alkyl, -C(O--0O- 01 6a| kyl,
-~ Cl- 6al kyl (=N-QM R tgallivt Ga&¥Lecyd6ullyGO- 6al kyl (oxy) O - 6al kyl - phenyl |

- SONNH( C0_6al kyl ), S wherei n the phenyl,
het eroaryl or heter ooyc %@L?ﬁ]@l ‘%é*éc%f’alkgl ?éyﬁgés%%gt [ tut ed wi th hal ogen,

- Cl1- 6al kylC2-6ekengh-f¢

- (0) 19 C§k aﬁgbk-m‘gﬁ heln ﬁaeérb étgﬂbcwll@ﬂ ;i h 1-6
: | ndependenthe 1an|a(t)1 0 thgrgroﬁps 1s%g ona %némfed w1thri jlndeﬁen&cnt %’1 6a]ky1

-C1-6alkoxy, OH, —N(Co-ﬁaikyl)(co-(ialkyl). -(Cp-6alkyl)-SOn—(C1-6alkyl), nitro,
CN, =N-0-Cj-galkyl, -O-N=C1.g6aikyl, or halogen substituents;
: R2 is absent, H, halogen, ~C1-galkyl, —~C3-gcycloalkyl,

20 -Ci-galkyl(C3-geycloalkyl)(C3-geycloalkyl), —~C1-galkoxy, phenyl, hcteroaryl,'
heterocycloC3-7alkyl, nitro, CN, =N-0-C1-galkyl, -O-N=Cj_galkyl, -N(Cp-
6alkyl)(Co-6alkyl), -NHSOn—(C1-6alkyl), -NHC(O)-C-62lkyl, -NHC(O)-aryl,
-C(0)-C1-6alkyl, -C(0)-0-C1-6atkyl, -C1-6alkyl(=N-OH), ~-C(N=NOH)C -galkyl,
-Co-alkyl(oxy)C1 -galkyl-phenyl, -SOpNH(Co-6alkyD, or -(Co-6alkyl)-SOp~(C1-

25  galkyl), wherein the phenyl, heteroaryl or heterocycloCsalkyl is optionatly

- substituted with halogen, -Cj-galkyl, -Cj-galkoxy, hydroxy, -N{Cp-galkyl}(Co-
galkyl), or -C(0)-O-C1-galkyl, and any alkyl is optionally substituted with 1-6
independent halogen or —OH substituents; '

nis0, 1,o0r2;
30 R3 is absent, H, OH, -N(Co.ﬁaikyl)(C[) galkyl), halogen or C1-galkyl,

wherein any alkyl is optionally substituted with 1-6 independent halogen, OH, or
-N(Cop-6atkyl)(Cp-galkyl) substituents;

~11-



- R3 is absent, H OH '-N(CO-6al kyl)(C0..6alkyl), hal ogensgkebhmRdos .
wherein any alkyl is optionally substituted wth 1-6 i ndependent hal ogen
OH, or -N(CO 6al kyl) (CO 6al kyl) substituents; R4, R5, R6, and R7 each

i ndepe JoS H, hal ogen, --d -6alkyl, 30 -Cil-6al Y,
(Cl- 6a{]ﬁ§§%§’l’%ﬁutro CN, or -N(CO 6al kyl ) (CO-6awrl), & E@H’J"‘%kw is

optionally substituted with 1-6 i ndependent hal ogen or -011 substituents;
and R8 is -C3-6cycloal kyl, optionally substituted with 1-6 i ndependent
hal ogen, - N(CO-6al kyl ) (C0-6al kyl), N(C3-7cycl oal kyl) (CO 6al kyl ), N(C3 28
February 2006 WO 03/018579 PCT/ CA02/ 01324 7cycl oal kyl ) (C3-7cycl oal kyl ),
N-het er ocycl oCA. 7agh#yRS, Rfrﬁﬁk'(&%h ﬁfataﬂfevxhémlmﬁ@rhal fl,\dOIa.ﬁa 1,- OH

substltuents In a_fou ect nd..o t|on|s
repr esent&d 699‘07% 'ﬁgﬂf‘@laﬁa?‘p’ﬁ ‘i‘)‘Fm'afiB' %ﬂpfyb&(ls 55%‘2 %) e salt
thereof, %oﬁll&%uﬂﬂhtﬁtﬁd@&tlﬁﬁﬁ%ﬂe ﬁent ﬁ&og@ﬁ(}tﬁb@m&bsﬁtuenﬁt gids H, or a

-Cl. 6a| kyI - C2- 6al kenyl , -C3-6al kynyl,
_C(O-Gi-6alkyl, - 8&?@“5 ’%ﬁgﬁf |) Son- (O - 6al kyl ),
- ( Q0. .5al kyl )--SOw (ar yI ), phenyl het eroaryl, or heter ocycl 0C3_7al kyl

group, 10 wherein ag;PE? ed with 1-3
I'ndependent - Cl1- Gaf,hlz%lhg ¥ n&éftﬂﬁﬁﬁ\i&ﬂﬁ&dﬁ{gel%%}l ) ( 6al kyl ),

- (CO 6al me@daﬂ(mh@aﬁwwﬂhﬁ?@%bhs BhePin 6al kyl, - O N=Cl- 6alkyl,
or 'hal ogen subst i t ReanHs-CRgalkyd oab@:e-ﬁ@YCIOIal,kyhal ogen, -Cl-6alkyl,

- C3- 60yc| oal kyl, @}Sﬁ Iﬁy,b(lggn,@p @j % Joakyl, C8n Ganekpal kyl ) - C1- 6al koxy,

Pon eiwﬂc 1%%%@@&35 s %%@@%Pﬁc‘? @ -oatiot
Ng:CLI( 6O) I-[< | .62l (S0) gt yih, phertl, Gptefdaryf air hyﬂe:;ocycﬂbﬁ(@)—,?ﬁyl@m@?l k%l I

- - n
SN c&lieaﬁla%?ﬁdf t 0l Bafhthmed Vi P )Eg‘ﬂt&%&‘ﬁr R, Phenyl |
het er oar y-Clcﬂalquéi',é}H) mﬁﬁkﬂl soRIkyR, -630-6abad-SPnE 163D 1itited wi t h
hal ogen, eiglabeldyk 1Cbﬁatr<3mey1 bmmdgmysub&&t@tﬁa Y1) (CO {alkyl), or

| Sf:l(?p'eig}dgﬁt Gﬁ!alkglge b‘rab 3 Optgﬁq' n%}giy%}é’ﬁ%ﬁ t %e?swai)geﬁt ° H OH,
N( Cp- 6al k@l )&a@(ﬁ%@l@lkymﬂmedkym}C@éﬂkyay, phenyl, "heteroaryl,
heterocycloC3-7alkyl, nitro, CN, =N-0-C1.galkyl, -0-N=C].galkyl, -N(Co-
6alkyl)(Co-galkyl), ~NHSOn—(C1 -6alkyl), ~-NHC(0)-C1 -galkyl, -NHC(O)-aryl,
-C(0)-C1-galkyl, ~C(0)-0-C]-galkyl, ~Ci-6alkyl(=N-OH), -C(N=NOH)C1-galkyl,
20 -Cp-galkyl(oxy)C1-6alkyl-phenyl, -SOpNH(Cp-6alkyl), or (Cp-6alkyl)-SOn—~(C1-
6alkyl), wherein the phenyl, heteroaryl or heterocycloCs.salkyl is optionally
substituted with halogen, -C1-galkyl, -C1-galkoxy, hydroxy, -N(Co-galkyl}Co-
6alkyl), or -C(0)-O-C1-galkyl, and any alkyl is optionally substituted with 1-6
independent halogen or —OH substituents;
25 nis0,1,0r2;

R3 is absent, H, OH, -N(C.6alkyl}{Cp-galkyl), halogen or C1.galkyl,
whetein any alkyl is optionally substituted with 1-6 independent halogen, OH, or
-N(Co-galkyl)(Co-6alkyl) substituents;

: R4, RS, RY, and R7 each independently is H, halogen, -Cj-galkyl,
30 -Cj-galkoxy, ~SOn~(C1-gatkyl), nitro, CN, or -N(Cop-6alkyi}(Co-6alkyl), and any
: alkyl is optionally substituted with 1-6 independent halogen or ~OH substituents; and
' R8 is —C3-geycloalkyl, optionally substituted with 1-6 independent
“halogen, —N(Co-salkyl)(Co-ﬁaikyl), ~N (C3.7cycloalkyl)(Co-galkyl), -N(C3-
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25 wherein any alkyl is optionally substituted with 1- 6@@@5@@%@%
hal ogen, OR or N(CO 6al kyl ) (CO 6al kyl) substituents; R4, R5 and R7

each independently is H halogen, -Cl..6alkyl, -Cil- 6al koxy, -SOn4Cl -6akl),

nitro, &yosRigsM CO 6al kYl) (C0..6alkyl), and any al kyerlSoopihonal |y
substi t ut ed wth 1-6 mdependent hal ogen or -CH substltuCZ\n?s and 30 R8 is

~--Cl-6al kyl, optionally substituted with 1-6 independent hal ogen,
N( CO- 6al kyl )(CO. .6al kyl), -N(C3 7cycl oal kyl ) (CO 6al kyl ), NC3
7cycl oal kyl ) (C3- 7cycl oal kyl), N-heterocycl oC4-7alkyl, --SOn-(Ci{al kyl), -
SOn--(aryl), or-OH substituents. 28 February 2006 WO 03/ 018579
PCTI CAO2/ﬁﬁa%kﬁﬁCm@dlohky&iMhetémb)lrclquaikyleIOn—é(él-@etl]qu)r, —§Pntips having the

prefix " f or exanpl e, al koxy, al kanoyl, al kenyl, al kynyl and
the |ike ‘¥ ﬁga‘?f’%gg?ﬁgiﬁ“ Pcha| ns which may be linear or br anched or .

conmbi nations thereof. Exanples of alkyl 5 groups include nethyl, ethyl,

propyl . i sopropyl, ;pta%%asgo:e@aceﬁlgoﬁlﬁr&fuﬁwémoamyﬂesmawI heptyl and

the like. "Al kenyl e terns 1 nclude carbon chains
cont aPni ﬁgnaula@ag@pwcawamcsﬁéﬁ?@ WHEEEN t or m " cycl oal kyl " means

carbocycl es cont ai Riigid, -1 -gabyborodtlogrycloaliyld i ncl udes nmono-, bi- and
tricyclic saturateg]¢gfegyvel ..%§H(y1a§C:¥‘%J:3Jclo§ﬂ( If USpdakéig 10 SySt ens. Such

ot e AT S SOy e 1Pl S RSB dH such as
benzof US%dlkyDﬁt(U%mlwonqafsﬂ)oﬁhéﬂyl hétaohnyt esheserodyclols gatkyl grogpsy st err}s as
oyl af &ﬂw%e a, %@*ﬁ@m ls'?%ﬁﬂfﬁhi§lfb‘3&m%‘ﬁ%ﬁqﬁ%ha%ﬁﬁﬁmh§%ﬂ adamant anyl
i ndanyl %y, OH l)icmﬁékﬂ),i@m@ilwah%-éﬁ&lﬁ "y and the
like. S| @N aJN_y),C Qngga]kﬂaﬁmmg@r@mgs cont ai ni ng no

oo o o1 B2 Eabtenb B, pSkr e QB S e o 2" | 56
. benzof US@GI—@&WI(@BBWOE&YD(ESWI@C}@I ~Cy-6ilkerykpepyl, hatepanfe cycl ohexenyl ,

[ nderigl &él@c;ls‘réi% n‘[ L_m_ T%KWM g@lemcg_pem fically stated
ot herwi se | nc oxy connecting
at om -Th&abab{Ro: @I“WBK;NH%'égL*ﬁ Bhpci aﬁ?”i-d’%%cﬁg #¥e includes an
- al kyl gr oQOEONRRIRYIPLC0)-0-0)- Gl cE ngalityl(N-GHD ACTHH-NOE)TD-galiykl * unl ess
. speci 1 carh Yar G e 245 Pheasi, LSt NS ¢l &i'-Roo-6aliyl)-SOm—(C1-

ealkyl), wherein the phenyl, heteroaryl or heterocycloCs.7alkyl is optionally
20  substituted with halogen, -Cj-galkyl, -C}-gaikoxy, hydroxy, -N(Co-6alkyl}Co-
gatkyl), or -C(0)-0-C1-galkyl, and any alkyl is optionally substituted with 1-6
independent halogen or —OH substituents;
nis0,1,0r2;
R3 is absent, H, OH, -N(Cg.galkyl)}{Co-galkyl), halogen or Cj.galkyl,
25  wherein any alkyl is optionally substituted with 1-6 independent halogen,‘ OH, or
-N(Cp-6alkyl){Co-ealkyl) substituents;
: R4, R5, RS, and R7 each mdependently is H halogen, —Cjgalkyl,
-C1-galkoxy, —SOp—(C1-gatkyD), nitre, CN, or -N(Cp-galkyl)(Co-6alkyl), and any
alkyl is optionally substituted with 1-6 independent halogen or —OH substituents; and
30 R8 is ~C1-galkyl, optionally substituted with 1-6 independent halogen,
—N(Cp-6alkyl)(Co-6alkyl), -N(C3-7cycloalkyl)(Co-galkyl), -N(C3-7cycloalkyl)(C3.
7cycloalkyl), N-heterocycloCyqalkyl, ~SOp—(C1-6alkyl), -SOn—(aryl), or -OH
substituents.
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ring systems as well as single ring systems such as, fobg@xgmhe0o8heny!l or
naphthyl. 25 The term "aryl oxy" unless specifically stated otherw se
includes nmultiple ring systens as well as single ring systens such as, for
exanpl e henyl or naphthyl, connected through the oxy connecting atomto
t he coﬁﬁ@BWWﬁégsite. The term "CO Cdal kyl " i ncl udes QF%§%§Mgaﬁtaining 6, 5,
4, 3, 2, 1, or no carbon atons. An alkyl with no carbon atons is a

hydr ogen at om substituent when 30 the alkyl is a term nus noiety. An al kyl
with no carbon atons is a direct bond when the alkyl is abri-dging noiety.
The term "hetero” unless specifically stated otherw se includes one or

nore O, S, or N atons. For exanple, heterocycloal kyl and heteroaryl include

ring systens that contain one or more 0, S, or N.atons i.n.the ring,

i ncl udi ng ni xt ur ehsosedigraipp plicdr' is el s Vhﬁf@@"@ihﬁ@g‘gﬁﬁe@oﬁhmm such

at ors. Télﬁh%gtfs‘feq%ﬂ@,&lmpj ArRoyl| fkeryhalkgnyl andirs 1ikdmens éabonexanpl e, a

het erocycl ¢ Lkyl 15s.a fiv , ered (.| i Ry to no carbon
at oms. EMSI 5%‘?‘3 ]@Pﬁaﬂrs{aﬂ? %G e?b;P%anéé@%te@#.gﬁﬁgfge%gl ny 1, qui nol i nyl ,
I soquj nogionpd incipge methylj aﬂyjlﬁprmbﬂ,iimpmpﬁybp%yﬂﬁaﬂn%&b“ ipgeYal i nyl; furyl,

benzof ur ' FiRE Y * ATk MY kynyl? @R by 1Rd@ Xrmsydhidelckdbon | ndol yl

pyr azol y#@%’%ﬁ&%ﬁﬁgﬁ%%&azﬂyﬁﬂ ’ iiéyny zo(ljyl , thiazolyl, isothiazolyl,

i mi dazol @na;nsweﬁtﬂnmgea%ﬁtw?mé%eéz(g Ond-"t hi adi azol yl, triazolyl,’
tetrazolyl. The t emhpicrhetpiculiy)! meant carbdoysles wptabiing eabdisrodiemt.ed ot her wi se

describes ,.a heteroaryl ecting atomto
the conn%‘bq?’ﬁageginfoé‘f)"¥1I6§‘1{£x8{$2%1%§$ o@ ﬁet ersggf%g(‘%;}.agﬁeﬁg{ i ncl ude, for
exanid e, systempl Soethpsed ring systespsan inolude ong Hinghakjs paripl 3\’ hyl ,
i a7l Y R s B o o Bl e e al ) of hy

i azol yhnet hyl , o] yl et hy m,daz ) | et hyl,
benzi ni d%h?@?%t%k%ﬂéﬁ&‘@?&?‘iﬂ %@Wﬁggy%é“g%sgﬁ%?fﬁegﬁr}‘%?@ as
t hi adi azBkathpies dfchclodikl itz oojdpzonylicyclobutd ayrippertilngpclonexylazol yi et hyl |
tetrazol yj iR¥Enkd Finork@t Y 3.4~ pyri di nyl et hyl,
pyri dazi ﬁ%ﬁ%‘#%’?{“ﬁ% £ bty nyb’%ﬁsr’ﬁé"%go@%t hyL, . guinol i nyl et hyl |
i soql$ notetrahydsestaphthalepyband b lesx 2t %cy yﬁk‘? X6 ;}H‘Eﬁ“égﬁB? yeles .
het er pg}'@bﬁlﬁﬁméﬁﬁ ktbroatBmb adﬁlst 1628t one anrplomatiaC el d@ihlglbqnld, adr r ol i di nyl ,
pi peridin er hydr gazepj n . Eﬁ%ﬂﬁl
- tet rahydf%*‘@?%f@?‘,’ Bill' ﬁ?dé‘gg%ﬁh?\é R?/ﬁu Qﬂ%%r ol'l d?ﬁ?@%\%%fﬂpéﬁmiﬁiﬁfone, and

: cycloalkenes. Examples of cycloalkenyl include cyclohexenyl, indenyl, and the like.
The term “cycloatkyloxy” unless specifically stated otherwise includes

20  a cycloalkyl group connected to the oxy connecting atom.
The term “alkoxy” unless specifically stated otherwise includes an
alkyl group connected to the oxy connecting atom. '
The term “aryl” unless specifically stated otherwise includes multiple
ring systems as well as single ring systems such as, for example, phenyl or naphthyl.
25 The term “aryloxy” unless specifically stated otherwise includes
multiple ring systems as well as single ring systems such as, for example, phenyl or
“naphthyl, connected through the oxy connecting atom to the connecting site.
The term “Co-Cgalkyl” includes alkyls containing 6, 5,4, 3, 2, 1, orno
carbon atoms. An alkyl with no carbon atoms is a hydrogen atom substitnent when
30 the atkyl is a terminus moiety. An alkyl with no carbon atoms is direct bond when
the alkyl is a bridging moiety. '
The term “hetero” unless specifically stated otherwise includes one or
more O, S, or N atoms. For example, heterocycloalkyl and heteroaryl include ring
- systems that contain one or more O, S, or N atoms in the ring, including mixtures of

i
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| t hi onor phol | nyI The term "N-het erocycl oC4-7al kyl " deschighes . panssid
~ heterocyclic conpounds having 3-6 carbon atons and one nitrogen at om
forming the ring. Exanples include azetidinyl, pyrrol | di nyl, piperidinyl,

and per ﬁ%ﬁpl nyl. 25 Exanples of aryl (G - 6) al kyI for exanpl e,
phenyl (‘@é%@ and napht hyl (Cl -6)al kyl . . Exarrpl es 3?9 erocycl 0oC3

- 7al kyl car bonyl (C| .6)al kyl include, for exanple, azetidinyl

car bonyl (C14) al kyl , pyrrolidinyl carbonyl (Cl_6)al kyl, piperidinyl

car bonyl (C1. 6) al kyl, piperazi nyl carbonyl (C1.6)al kyl, norphol-i nyl

carbonyl (G ..6)al kyl, 30 and thionorpholinyl carbonyl (Cl.6)al kyl. The term
"am ne"  WadteAemS PEIR Heickdatdns repladeeinig@tibon wome. Tiws| fodexampf kmary, secondary

dtert " i d
o1 ncl ulEE o B S 56 Eeruary 2006 VO

03/ 018579 at ons. Pmmmiw@pmmelw @nexﬁapleguﬁdmwheww@y fl uori ne,

chl ori ne, OH tpgfamn R @,(mhj,lyfuﬁth[ﬁﬁzomryled | s I nt ended
tomclué Bmh sﬁg |tut Hi!g' u | uted Thus

opt i oRal |d§136§%ﬂf§%)4 ﬂﬂ?‘@’ii begzg l@gﬂl’ﬂ"‘g?’lr'é’a IXEBWPZDAY} Bﬁﬂzglfyi ﬁg?zg enyl or a
phenyl rllma.onjdmﬂmlslyl isht&amlﬂshmﬂml}mrbemmdaaolyﬂamdlaa@ylany of the groups.’

For exa (C1-6)al kyl includes substitution on the aryl
gr oup arsr%\l/\l/g 1@?%%25%1%?“&6 in on the, al ky'ﬁ@ﬁ? tpw‘T e ter |de of

heteroaryl groups The teERcheierparyiexyo ualessapeel S sense and
i ncl ude, gf@ferdura FRiup cotdebidd thésugh bn 0k} dfangwﬁngletbﬁno&temomecumght@orrpounds

descr bed hereln cant ai.n r S giveriseto

ci s/ tPans isomers ’éa%? ?gegterﬁﬁrﬁgeé gﬁg@rlm Iona |sémafs Eh%] present

i nvent i orftmyhﬂiybdﬁsn}&hdﬁthﬂubhn}d@bﬂb pirezoldetbylsoxazolyleethyhs ni xt ures of such

| somer's. o%%d Sls&i&%{nh@& 1, lﬂﬂézﬁly!ﬂn&ﬂﬁ ﬁ%lﬂbmypﬁﬁdﬁﬂolyﬁﬁétﬁylasymt ric 15
n

or esent. bl R SR B BBINE S 1ot s he

pr esent |1WWéFRIV]8'rt(i‘Y% A
racenic rtnuxd;wfoeﬂmemy}hmmamlpbﬂwhMaabﬂyknqﬁud,mmbftﬂﬂwédet@mdme@l%r s, all

POSS 'lgl € t&&%@fefﬂyﬁ p&ﬁcﬁ%@&yl?ﬁ%dmylethyl, pyridazinylmethyl,
pyrimidinylmethyl, pyrazinylmethyl, quinolinylmethyl, isoquinolinylmethyl and
quinoxalinylmethyl. .

Examples of heterocycloCs.7alkyl include, for example, azetidinyl,

pyrrolidinyl, piperidinyl, perhydroazepinyl, piperazinyl, morpholinyl,

20  tetrahydrofuranyl, imidazolinyl, pyrolidin-2-one, piperidin-2-one, and

 thiomorpholinyl.
The term “N-heterocycloC4.7alkyl” describes nonaryl heterocyclic

:\

compounds having 3-6 carbon atoms and one nitrogen atom forming the ring.
Examples include azetidinyl, pyrrolidinyl, piperidinyl, and peshydroazepinyl.
25 Examples of aryl(Cy.¢)alkyl include, for example, phenyl(Cy.¢)alkyl,
and naphthyl(C,¢)atkyl.
Examples of heterocycloCs 7alkylcarbonyl(C1.5)alkyl include, for
example, azetidinyl carbonyl(C;.6)alkyl, pyrrolidinyl carbonyl(Cy ¢)alkyl, piperidinyl
: carbonyl(C;.g)alkyl, piperazinyi carbonyl(Cy.s)alkyl, morpholinyl carbonyl(C,.¢)alkyl,
30 = and thiomorpholiny! carbonyl(Cy.c)alkyl.
_ The term “amine” unless specifically stated otherwise includes
primary, secondary and tertiary amines.
Unless otherwise stated, the term “carbamoyl” is used to include
-NHC(0)OC}-C4alkyl, and -OC(O)NHC1-C4atkyl.

A
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pharmaceutically acceptable- salts thereof. The above FQéﬁH&? édkﬁﬁshomn
without a definitive stereochem stry at certain positions. ﬁ present
invention includes all 20 stereoisoners of Fornmula F and pharmaceutically
acceptabl e salts thereof. Further, m xtures of Ster%ﬁiéﬁ- rs.as well as

i sol at MO &YYEIP| ¢ stereoi somers are al so incl uded. Fi §5¥%% course of
‘tHe synthetic procedures used to prepare such conmpounds, or in using

racem zati on or epimerization procedures known to those skilled in the art,
‘the products of such procedures can be m xtures of stereoisoners. 25 The
term "pharmaceutically acceptable salts" refers to salts prepared from
phar maceutical | y apgropietagtfindiwich Suiwsshlotinegbiohine afdidehe conpound of
the present invention is acidic, its corresponding salt can be conveniently
prepar ed%om phar maceuti cal |y acceptabl e non-toxi ¢ bases, including

i norgani ¢ bases anthe termy“optiondiiz sestitugd!' issinigadddveinclidobtBuch i nor gani ¢ bases

i ncl ude al it DU o305 AR Hius CBL Elakifle, SRRy bibSitkedlagleaild f erri c,
ferrous, P‘?t m ma

e

U gnesium nanganes I ¢ and ous)., potassium sodi um
zinc &nd rephesent aqentafiierophepgor p phgn} rige. Praft éabsﬁﬁ‘z!!mﬂ%é‘b&ﬁ?ﬁ&‘ﬁi um cal ci um
magnesi Uy oy Qs dfeSdobiips 2 P6r sx@siplesubainited ar$HC1.Qalkyldndludesisubstintigahar maceuti cal |y
accept abl e organi c no 'toﬂs‘fmg&sﬁsﬁn%gﬁhﬁ]&fal ts of primary, secondary,
and t er t f§FYLERYPAS Well#s JEpstuiion QIR e 1és and_ substituted 28 February
2006 WO 03/ 018579 PETemtmidy! ebheterparyamounsdhusgd inhe oppy»Wedlscur ri ng and

synt hesi %ﬁgwﬁ Uﬁi}ihiﬂd&ﬁgaﬁm&ﬁ‘&; foPkiidple, NaKiBERGR witioged leleraaanpt abl e or gani ¢
ases

non-t oxi C rom whi ¢h  sal tea can be forned in&lu g ngn&exchange resins
. p S t (] O]

cuch s, tor ocarml S e bl LT e 2 ¢

di met hyl an nQqe v%%aﬁ?rl inclﬁﬁ@%ﬂ%@x{?o&%le Rb¥tseR $R1anMRuredbfehdly | mor phol i ne, N-
et hyl pi p@ﬁ e, glhuca

m ne, gl ucosam ne, hi.stidine, hydrabam ne,
i sopropylisomiene, | ysine, nethyl gl ucanm ne, norpholine, piperazine,

pi peri di ne, pol yantagps@idi Mcribed heeRi caf conthin ionesr mérh esyommtiine,
triethylamne, trinmethylam ne, . tripropylamne,. eﬁ%@e and the |ike.
10 Wien tcﬁ'ét‘a@@ﬁém}ﬁ “Bélvfﬁéetﬁﬁggé#qgﬁvagﬁt {(?)C%hlsg %’gm‘: |_t§te cor respondi ng
salt can ifentiomineluidesdl syctppossible disstereoresstaa wivl e teir EgPPis HERESt abl e

non- ¢ OXi GhAflfiGanddl§ bitdrflBIeAGhARhGS ANl poRiIOa BdeR® iflmeréSand aci ds_ i ncl ude,
, L1 C,

et hancs ulphemisssutcalldeeriabricbrret T abathtenmily SRORRR ORI oohl orf ¢
i set hi onigefin#kisé bte@ochiemlistiyat certain positions. The present invention includes all

20  stereoisomers of Formula I and pharmaceutically acceptable salts thereof. Further,
mixtures of stereoisomers as well as isolated specific stereoisomers are also included.
During the course of the synthetic procedures used to prepare such compounds, or in
using racemization or epimerization procedures known to those skilled in the art, the

: products of siuch procedures can be mixtures of stercoisomers.

25 " The term “pharmacentically acceptable salts" refers to salts prepared
from pharmaceutically acceptable non-toxic bases or acids. When the compound of
the present invention is acidic, its corresponding sait can be conveniently prepared
from pharmaceutically acceptable non-toxic bases, including inorganic bases and
organic bases. Salts derived from such inorganic bases include aluminum,

30 annnonimﬁ, calcium, copper (ic and ous), ferric, ferrous, lithium, magnesium,
manganese (ic and ous), potassium, sodium, zinc and the like salts. Particularly
preferred are the ammonium, calcium, magnesium, potassium and sodium salts. Salts
derived from pharmaceutically acceptable organic non-toxic bases include salts of .
.pn'mary, secondary, and tertiary amines, as well as cyclic amines and substituted

Lo
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15 malic, mandelic, methanesulfonic, music, nitric, panpg ¢ebRARS Mj0RENI C,
"phosphoric, succinic, sulfuric, tartaric, p- toluenesulfonlc acid and the
like. Particularly preferred are benzenesulfonic, citric, hydrobromc,

- hydr ochiyerosgissfml ei ¢, phosphoric, sulfuric, and tart&qy&oﬁgfﬂﬁ The
pharmaceuti cal conpositions of the present invention conprise a 20

conpound represented by Fornula | (or pharmaceutically acceptable salts
thereof) as an active ingredient, a pharnaceutically acceptable carrier
and optionally other therapeutic ingredient s or adj uvants. Such additional
therapeutic¢ ingredients include, for exa %@keu&tﬁt ri ene receptor
ant agoni gwénes sych 28 Bl pecyEring;apd stheeizgdsub tm’FP‘le’ %)

corti COStpEﬁrﬁiaEﬁMcdl )ac&%tab&@@hﬁhoﬁﬁ?@@ﬁ%ﬁ@n whjchBeltstak bafbrmedcept or 25
agoni st SPRA X- ect |%§ hlel)Dil t air 1) C%El% l: mevdhlohﬂc non- st er oi dal
anti- infic Xﬂﬁ)‘?é?rb W rae SNEAY amRe %ﬂ antagoni sts. The

corrp05| t Mis&bemﬂbmnbn@mnsﬂwﬂwhmmﬂﬂmﬂlmwtml 2- rect al, topical, and
par eniser g} &ﬂﬁnﬂﬁétﬁ%ol éﬁt%l&ﬁﬂ@%u&lenédﬁrslﬁm&t orplfiek, N0t T avenous)

adm ni strat| nost “suifa e.n an ven case w | |
depend oﬁ“‘b’h’&’eﬂﬂﬁnﬁvlgé‘iﬂaﬁ‘tnehgg‘fosa‘%‘ﬁﬁ W&YM%@@QP&HY% the conditions
for whi C lystngematbjiphiearhing mestpleline, ipipelaeine cpipetiding palpammive re§ie  phar maceut i cal
conpositi sage, form and

prepar ed g@‘%n%&% Pe% ﬁlg&\f&@%g&hé%é%ﬁéﬁtg&g&%ﬁ? eb-g’rt of phar nmacy. 28

Febr uar y tpggthame@ad tied&e.o . PCTI CA02/ 01324 Creams, ointnents, jellies,

sol utjpons, or . suspPwhsl GB8ork: habmﬂﬁmhmlnvemmoumm’ts Formula | can be

enpl oyed for topic use. r udedvvithinthe
S(r:n(;peyof ?WP%‘H*? szjé(’?‘ts)t?ectoﬁgenbeap%g%%¥ed? g%‘%\%@ﬁ ﬁgﬁceb%osage | evel s from
about 0. @6d-txikagidspinelbding inbrdnig addorganibasids. Smcinedidsinclyisr foday are useful in
the treag %ﬂ;lﬁ%ctﬁ%#ﬂeﬁﬂﬁnﬁ%ﬁzcﬁé chrhp fdﬂédmﬁﬁr&mcdétﬁéaéﬁﬁbﬁcsuch as asthm,

chronic itrs roni bstruc u (CCPD) adul t
respi r at SYAng s Eé%‘ﬂi?v EY&P%’E‘N"P ﬁ?@:"é di Syndr one,

coughs Ctiﬁaﬁia,l 1Bandblid, meﬂianeselfqnud marmtrnl:l, PRREE pamtomﬂuq,mhesphmb,ll t respiratory
distress ﬁmt [ s gL T Dad 1)

Gast r oi nf es r‘iaﬁﬁﬁ% 5or el’gft %&gsﬁgq@%trhgth%ep%ﬁ?ﬁ%ﬁ?? Cr.ohn' s di sease,
and hy pem@é@n&new}fomﬁ, @a@thﬁfﬂ@b@éﬂ% hydrpehlorja, raleic, BResPhaficsWHEES such as

bact eri algyqg fappg@dci®®r Vviral induced sep5| s or septic shock, endotoxic shock

(and, ass0ctat o0, i oG RBul S b R0 iR B S2) 21,
i nj ur2), cempagdmnipresented bjaFnramlad or phadmacevsically @p@t&ﬂ%ﬂalﬁihﬁﬁ?ﬂ) By of the
brain, vy, Lofve3praiidH % phhtREdREly acceptable carrier and optionally other
therapeutic ingredients or adjuvants. ‘Such additional therapeutic ingredients include,
for example, i) Leukotriene receptor antagonists, ii) Leukotriene biosynthesis
inhibitors, ifi) corticosteroids, iv) H1 receptor antagonists, v) beta 2 adrenoceptor
25 agonists, vi) COX-2 selective inhibitors, vii) statins, viii) non-steroidal anti~
inflammatory drugs (“NSAID”), and ix) M2/M3 antagonists. The compositions
include compositions suitable for oral, rectal, topical, and parenteral (including
subcutaneous, intramuscular, and intravenous) administration, aithough the most
suitable route in any given case will depend on the particular host, and nature and
30 severity of the conditions for which the active ingredient is being administered. The
pharmaceutical compositions may be conveniently presented in unit dosage form and
prepared by any of the methods well known in the art of pharmacy.
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15 such as psoriatic arthritis, rheumatoid arthritis, GI%%Q%
CRFOHIC

spondylitis, osteoarthritis, |nflannat|on and cytoklne ne

ti ssue degeneration, vi) Allergic disorders such as aIIerglc rhinitis,
allergic conjunctivitis, and eosinophilic granul oma, _ vili chiatric

di' sor d&YQ 034 %ﬂ as depre55|on menory inpairnent, and PEURY SF depr essi on,

viii) Neurodegenerative disorders such as Parkinson di sease, Al zheiner's 20
di sease, acute and chronic nultiple sclerosis, ix) Dermatol ogical disorders
such as psoriasis and other benign or malignant proliferative skin
di seases, atopic dermatitis, and urticaria, x) Oncol ogi cal diseases such

%Z anf:er dt urm:’j Ofr@ivhé) oﬁﬂﬂeﬁ@ H’é’sodéﬁltlohﬂ\éiigds@éhsiﬁcnslﬁ{tsﬂﬁhgﬂuessuez Xi) )

tabolic disor S S i nsi.pi orders suc

as ost eofoRRRId OFE‘?rF'}“y &F%F tOEﬁc%l gﬁ@“é‘ %heé%gg??grs?al

r est enos iaf,incdided wathin theemmpftopqoaimﬁe.@rmmlrgmswf(ﬁhs itventiopocar di um and Xi v)

Qt her disorders ﬁb’&ggeaﬁv EORiaGou® b 90 R §‘< [d 140§1g/w[3§d conjunctivitis,
i

transplant rejection®an a}ra t versus cacheX| a - which

are r &spoeightperday pepspiul;in Hiedreatmspt of gpn ?‘EFH ‘?Shﬁ’/lmﬁ%ﬂt 0.05ny to about
79 per palshi@Bis s as dstimahfonicbrandhite, chirarfid m&u\@rpulra;nabr&hseﬁﬂeect ively

compound (GRPDk PRUGPERIRLEY sl Rtk hERe spirllod SR SpRetlGR, T 0% o s

t o about caughgchomric phstrizesine nubnomﬁlsemm pamals; gdultdespafery 6t t hat the PDE4
I nhi E' f ' dfdﬁf@)%mgganpiesﬁﬂt&y Hﬁ&&ﬁ‘%jnﬁfbln‘{éaﬂ) G@st@ﬂﬁés{ﬁhiﬂt@bﬁl@rsaﬁch o

prophyl acticall'y effective dosage | evels ven e ecite
condilPj oagul CW‘Pé’B‘l%@"@Cﬁfg ‘%‘ %ﬁ' M?ﬁ&%\ég %m)unt of
active i digessel suth adbaateriaiafunial ocurdhnducbdmpms otrsepticashotle endofaxicer i al s t o '
produce I?I& *(ga‘?nd%ssgﬁ*i%g%oxfgﬁﬁé}ﬂs‘%éh'asYaﬁﬁﬂxugﬁxﬂﬁ&ﬁic@ﬂh&e&? shd@phiost treated and

t he part or exanple, a forrrul ation intended

for  t heshnckiivienrelpgicaldisogders sych-assaingl Soud rapma, BACHRITR MUK N r om about
0. 5Ny t Ojnflafiatibn %nosn@@pém@mam of the brwixt) W)l Brdlanintatorg disandgrs opr i at e and

t I | t 51t bout
5. pascotetgh pimens s o . oS BRRAVRY hesaaRy L > | D, abet
cont ai n lnflawmetiof auﬂnyaﬂmn-mehﬂqd@mr@ Hﬁ%@%’e&w{ﬂﬂgv‘éﬁu{’iﬁ@ active

18 bR ot s et i, 7
under,st oﬁﬂ)npsﬁfm% iso tgg‘f ﬁof‘ﬂ?,‘ :f%‘a“}fﬁ baért i cul ar

pati-ent ubﬂréssﬁﬁpﬂhmmmgmetmve disgrdeat sdchas Barkmsmt Higeliseyghlzhemmes’ge, body
we ener al Cout :
D PR rheute A i iy °d§°ﬁ*°ﬂsd'5‘ﬂﬁ°%n%’gﬁw'd§s"fﬁs§% agr Ut e 0

adm ation and the severity of
t he part ipeaulasis a@ﬂ@h@!@énmeémgkﬂﬂﬁ'ﬁpf ratw skin diseases, atopic dermatitis,

and urticaria, x) Oncological diseases such as cancer, tumor growth and cancerous
invasion of normal tissues, xi) Metabolic disorders such as diabetes insipidus, xii)
- Bone disorders such as osteoporosis, xiii) Cardiovascular disorders such as arterial
25  restenosis, atherosclerosis, reperfusion injury of the myocardium, and xiv) Other
* disorders such as chronic glomerulonephritis, vernal conjunctivitis, transplant
rejection and graft versus host disease, and cachexia - which are responsive to PDE4
inhibition, or alternatively about 0.05mg to about 7g per patient per day. For
example, inflammation may be effectively treated by the administration of from about
30  0.0lmg to 50mg of the compound per kilogram of body weight per day, or
alternatively about 0.5mg to about 2.5g per patient per day. Further, it is understood
that the PDEA4 inhibiting compounds of this invention can be administered at -
prophylactically effective dosage levels to prevent the above-recited conditions.
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In practice, the conpounds represented by Formula I, or -g%.pha tically
acceptable salts thereof, of this invention can be conbrneg as the active -
ingredient in intimte adm xture with a pharnaceutical carrier according to

onventwg&% Q;;ar maceuti cal conpoundi ng techni ques. %“pr may take a
wi de varley of forms depending on the form of prepa | esrredfor
adm ni stration, e.g. oral or parenteral (including int ravenous). Thus,

t he phar maceut i cal corrpositions of 20 the present invention can be
presented as discrete units suitable for oral administration - such as
capsul es, cachets or tablets each containing a predeternned anount of the
active ingredient. Fherarvent oftablevedugrphiont thabmey baeonijdngsvatiehe eariess a” powder,

as  granulas.; Q% Q‘oﬁr?c!elatsi dc@%e?orﬁp\%m %eﬁcﬁhg’iﬁiboﬁmbﬁrelaﬂeﬁlw d, as a
non- aqueous & qui -1 n-water enulsi a r-in-oil

li qui d: enﬁﬂlds‘il@)ﬁamﬂﬂafdﬂ‘éﬁetqfémuﬁw %Q %’b"%’kﬁn g‘ﬂ?‘&if@ H‘r‘ﬁﬁ‘&a‘}s‘g’f out above,
th Ft co mﬁo tHeQrdl ePiRsstiatiGttoliyimand My dnbeniently coitain mﬂ:ealguumsétg/toac cept abl e "
salts ther means and/ or
dol i vePy a‘iwré%%ﬁm 3 gﬁﬁﬁfm@ﬁﬁa‘ﬁ%% ugg%#@%dﬂﬁtgﬁ"% S e et hods
of phar rracgmcnma mayvary P REICEH 08Yinging into
associ at'@&ﬁd&&oﬁct}nﬁ%oéaﬁef&%%l gottefally I:Malﬁeétwwrfr&mabowousmgwt es one or

nore 30 neces redi.ent s ony, ti e prepared by
i £ or i St OO g e vedpiog L TPRES L e O R R Tk T G g
carriers 0fmg,i50migy100img, 2e0ing 300w, 468mg,i560mg.h00mgt $00mpne 1§00mguct can t hen be

gg%’iggggt 'P%T/ngggfibifgggerg; éﬂ&ﬁ%Jele@ht{?iEQ Eﬁ@&oh@l&vel%gtaﬁ gy 2006 WO

i ca ions of this
i nvent i onP#igpt Vikcdegend 'fd’onﬁh’éﬁl%%fefﬂ‘ft?féwcr%‘%% a‘quér@@hg@re nd a conpound
or a phar F@sE Wek Chét] Umaﬁf:@mﬁﬁbdr&on&&kté obddniinisiation, tate of Bxcret@apounds of

Fornmul a | rmaceytl cal AGRE an aIso be
i ncl uded P’f’l‘gﬁﬂlﬁpﬁﬁt&oéiﬁnﬂéla sex%xnlbosﬁ %ﬁ@ﬁftr‘?ﬁ g%s%%mdérgﬁ %ﬁﬂém?f . Oor nore
ot her ther apeut i callhypragtits;, the cooppradawgptesentad hyfigrmeladiri cal car r| er enpl oyed

Panl bg gﬁmﬁméﬁ a@ccﬁﬁi)!e‘Qaltsdréréﬂf'cﬂth@fnv@ﬁﬁmcﬁ%%rﬂﬁmﬁfasﬂ@ idcarriers
I Nncl u

magnes umidive erden: g uRE apite ot « phespreelS b aRlBnel T O are
sugar syr uqmvemﬂmauihanndceutmhl cogpouridingreninigacs  The Baiepineptalef a ylseous carriers
10 i ncl udg, Gar B90mil & Clhé‘fohﬁ SPfBpardildnREGRA o RntillfraGORRS! L1 ONns for
or al dosage orm an con eni ent

oral or parenteral (mcludmg intravenous). Thus, the pharmaceutical compositions of

20  the present invention can be presented as discrete units suitable for oral administration
such as capsules, cachets or tablets each containing a predetermined amount of the
active ingredient. Further, the compositions can be presented as a powder, as
granules, as a solution, as a suspension in an aqueous liquid, as a non-aqueous liquid,
as an oil-in-water emulsion or as a water-in-oil liquid emulsion. In addition to the

25 common dosage forms set out above, the compound represented by Formula L, or
pharmaceutically acceptable salts thereof, may also be administered by controlled
release means and/or delivery devices. The compositions may be prepared by any of
the methods of pharmacy. In general, such methods include a step of bringing into
association the active ingredient with the carrier that constitutes one or more

30 necessary ingredients. In general, the compositions are prepared by uniformly and -
intimately admixing the active ingredient with liquid carriers or finely divided solid
carriers or both. The product can then be conveniently shaped into the desired -
presentation. '
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pharmaceutical nedia may be enployed. For exanple, watesg Fgg)r)[,g%l@%m l's,

al cohols, flavoring agents, preservatives, coloring agents and the I|ke
may be used to formoral liquid preparations such as suspensions, elixXirs
and solutions; while carriers such as 15 starches, s rocrystal l'i ne
cel | ul ¥@BYB¥ent s, granul ating agents, |ubricants, Egg;(%&zéyé&

di si ntegrati ngagents, and the |ike may be used to formoral solid
preparations such as powders, capsules and tablets. Because of their ease
of adm nistration, tablets and capsules are the preferred oral dosage
units whereby solid pharmaceutical carriers are enployed. Optionally,
tablets may be coatygg thypheinadaicl aayesitionsof tiohacupansy iddudedchni ques A

tabl et copt ai ni ng..t he co ositio ared by
conpr essPBWmé?e“Pr%I“HF‘?F&P %P?Hﬁ%‘t aco"ﬁ]ﬁ&@ndeggjﬁ%?ée}mg%%ess E)‘ﬂfelongr edi ents
or adj uuﬂnéﬁ«‘onﬁdmbr'ﬂmmpbmﬂsef Eoruml}& Toer pheapasewicaliy aceenighlesdS ng” in a

suitabl e, ﬁso ﬁgﬁgclﬁt‘l\éd' i Ehdrﬂx%e%ﬁbﬁ Bémﬁ)dhtﬁmi neRnibiranbngith oien such as
powder or gran

I ona a binder, lubricant, inert
di | uefit, Osmfea%@fﬁ’@twcﬂtyﬁpﬁ)@%%ﬂoﬂ@& agent Vbl ded tabl ets may be nade by
ol ding in a sui tﬂbieq:hmbsuaealcmemyoﬁ:d@hnbe,lﬁ@efwmeﬂe@héorrpound

o1 St ene it g 3l AR bt i SesieliRlics RS abUBS uitse! @Al ¥ cont afns

from abo I ve, 1 n ach cachet

or capsulgelatm,egmmbﬂny agasies Elﬂﬁleﬁ'@mfﬁt%“‘aﬁ'@fiﬁte@cfﬁé %5 ﬂS%?afq%lﬁlﬁg of the
active in I kh. ar'?ﬁﬁf: 61810 bil Colve 600 Water. OBsamylest df @agpowssariers nvent i on

sui tabl e tera d i stration may be prepared as sol utions or

~ suspéflsi é‘?%udéf’“"g a’é‘fi‘? tE%ﬁ‘?ﬂounds in water. A suitable surfactant can be
i ncl uded such as, Ihprepestethé eqmpdsifianiioy prebinspgedpITs| 8% EONVERIEHer si ons can

I b I 3/ 018574
T/ Aoz Bkt el emplyB For e, B o B <. P t her

k t her, é?
a_preser Vlavoring ag@lﬁi B@SGWWP%G‘@BH’E@%@P@@%W"? %mG%P? Fsr‘?gﬁot M2§Fowt h of
i Cr 00T g34axidpee atﬁﬁ'@fs@ﬁ&ﬂd'fsuspahsuﬁﬂmlﬁﬂs tdosadutiohs; while parders machiagvent i on

sui tal e Lof g CoL Rl cHBf BN s NS SSBbitbnens or

di sp ositions_ca the rormof sterile

powder s ﬂamdelshkmmgremmﬁgmmé ﬁ}ﬁrﬁkﬁ%@? Byedde farmpomal P prERAroN ot ap| e
ol uti ongy Qs bv?&%% Hﬁs aldtaBlbts. Bacase of i dabefladmimistmtiom tdbiets or m nust  be

sterile %lr{d capsules are the p (i‘ttreld\c/’.)?a{l \tiogalgéj lllt(ljltsf %ere%? géildsﬁﬁa}n%@ﬁichl' dadhiers
are employed. Optionally, tablets may be coated t_)y standard aqueous or nonaqueocus

20  techniques

A tablet containing the composition of this invention may be prepared
by compression or molding, optionally with one or more accessory ingredients or
adjuvants. Compressed tablets may be prepared by compressing, in a suitable
machine, the active ingredient in a free-flowing form such as powder or granules,

95  optionally mixed with a binder, lubricant, inert diluent, surface active or dispersing
agent. Molded tablets may be made by molding in a suitable machine, a mixture of
the powdered compound moistened with an inert liquid diluent. Each tablet
preferably contains from about 0.1mg to about S00mg of the active ingredient and
each cachet or capsule preferably containing from about 0.1mg to about 500mg of the

30 active ingredient. '

Pharmaceutical compositions of the preseut invention suitable for
parenteral administration may be prepared as solutions or suspensions of the active
compounds in water. A suitable surfactant can be included such as, for example,
hydroxypropylcellulose. Dispersions can also be prepared in glycerol, liquid

e
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The pharmaceutical conpositions nust be stable under thggggndihtipg of
manuf acture and storage; thus, preferably should be preserved against the - .
contam nating action of 10 m croorgani snms such as bacteria and fungi. The

carrierg ggmlg%ga_sol vent or dispersion medi um cont aigpii@hb@54 €xanmpl e,
wat er, ethanol, polyol (e.g. glycerol, propylene glycol and liquid

pol yet hyl ene glycol), vegetable oils, and suitable m xtures thereof.

Phar maceuti cal conpositions of the present invention can be in a form
~suitable for topical use such as, for exanple, an aerosol, cream ointnent,
| otion, 15 dusting powder, or the like.' Further, the conpositions can be
in a for npokyeiitytent plyéods, andimixtims theesokid oflsralfurdesy p peeservatiiesal Yor nul at i ons may

be prepariﬁgudédtt{)]glie@n@&eﬁemgﬁq,ﬂ{ﬁﬂﬁj@ﬁ)gfgaﬁiduﬁy Formula | of this
pharmaceut i cal |

i nvention, oOr accept e salts thereof,: via conventional

processi ng met hodsPhasmacgeytical & ‘?}“055 gﬁh%?ﬁeiﬁnl lng?rﬁ'toﬁgﬁl?a%}esfo%r'epar ed by

|mo)/(v|t g}g P)&? eBRhlE hieGndlndeatdridd a@aGhS\BBlllﬁ(mS drdigp&rkieps.\ﬁutﬂf;;?&ig;m_thezo SwgI %to SbOUt
0 e conpo . : £a0m ving a desire

consi en‘if’?’.mﬁﬁg‘gﬁgrggeulﬁtf@%@{@oi’r;%grg?f)%ns _S?ﬁe%?%%ventitgn cagn be in a form

sui t abl e proparstion pfduchsieiilviinjeqtale plntigneprdispersipesc iyl qasesi e fnaly) g, ¢ s

pr ef er ably _i_lel::ﬁglta fdrhSnustbetbIiI6 ak it bl Biféctidel GuRlfppasy syiniaility.Sui t abl e

carriers 1 nclude cocqa butter and ,25 her. i sed in the
ot The Tinmpemeeonra Compritims SRR BiqHge! Tt Snafiofs SARIRAG 520 I L1
conposi t i ad swirdgh; thisepreferahlyehduldrbe peiserved against the ¢aaminging Geian ng chilling
and sfapi @%rdo?%aﬂﬁiﬁk %&h ab DacRG i dnll Al OTHeR B Rf QinVERRbIVeRQR dispersiber

l ent’s, e phar

i ngr e ) phar maceut ] cal fornul at 'io descri bed albove may i ncl ude;
as appr opigdive consgaingfonexamples Waleh pihersl.4 ygg?erg- éfyc"‘rfﬂgP’é’BY &t s such as

di | uent s, glbubi ¥ Ifguidf olyetiylene gosl)) vegetdbienudlsy ad suisablef mxéuesthéreds. agent s,

thi ckeners, lubric tSg%%g%igéﬁaﬂﬁfﬁsiﬁ%ﬁ?&%@%&qfﬁ"ge hicaPid iatbse) and the

| ike. Furthernore,’ S can be i1 ncluded to render the
f or mul at i switable Saptapivabusgisuch asHier eaawple, & aerefel, Crep@neaBRank A9 ent .

Conpogy T i ﬁnﬁﬂc@, Bi 16 TiRe. 2uriiel) EHéxothpaiiths YR Biin A F8imY SrithI3 F€A02/ 01324
conpound desctl1 bed hy. For a l, or armageut | : ptable salts
t her eof , gy t‘%{\sg"&“glé‘e&c%‘g;ﬁj;hgﬁe qoﬂmﬂ%tg%%ﬁa%ﬁe F‘f“’é%%l“éléﬁgﬁt rate form The
- conpoundscaanmpuphaprsaed by Fatmulehpfabis iiveniipnosr pharmaceyticaliy fllcﬁ?l}tabrlf‘ay e been
found to ExbiRlche biaRbRhfiglal Abbisking Iaedbass Dianl infle] @rbam b€ COr di Nl y, 5
anot her- aspect” of the | nvention |?‘ﬂ_t he treat ment. .o tﬁannﬁll 3 of, for
exanpl e, 9¢iptment is prepared by mixing hydrop .xc material and water, together with abou

20  5wt% to about 10wt% of the compound, to produce a cream or ointment having a

desired consistency. _
Pharmaceutical compositions of this invention can be in a form

suitable for rectal administration wherein the carrier is a solid. Itis preferable that the
mix¢ure forms unit dose suppositories. Suitable carriers include cocoa butter and

95  other materials commeonly used in the art. The suppositories may be conveniently
formed by first admixing the composition with the softened or melted carrier(s)

~ followed by chilling and shaping in moulds.
In addition to the aforementioned carrier ingredients, the

pharmaceutical formulations described above may include, as appropriate, one or

30  more additional carrier ingredients such as diluents, buffers, flavoring agents, binders,
surface-active agents, thickeners, lubricants, preservatives (including anti-oxidants)
and the like. Furthermore, other adjuvants can be included to render the formulation
isotonic with the blood of the intended recipient. Compositions containing a
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Pul monary di sorders such as asthma, chronic bronchitis, 2§héﬂﬂéﬁugk§tructlve
pul monary di sease (COPD), adult respiratory distress syndrone I nfant
respiratory distress syndrone, cough, chronic obstructive pul monary
disease _in animals, adult respiratory distress syndr . and i nfant
respi r aV8O¥Y§ 8t r ess syndrome, ii) 10 Gastr0|ntestlnEEH§¥%%Pg?rs such as
‘ulcerative colitis, Cohn's disease, and hypersecretion of gastric acid,
iii) Infectious di seases such as bacterial, fungal or viral induced sepsis
or septic shock, endotoxic shock (and associated conditions such as
lamnitis and colic in horses), and septic shock, iv) Neurol ogical
di fs ? rder &’,@gﬁﬁd Adscrilfd 'W Bhrmadd Ij of ghatmmeutivaliyl aqcmtahloysalln ureo§andyc
i nfl anmat.i o a|n

‘ re 15 of the brain, v) Inflammatory
di sor der ¥ PRFF %edd’éBP‘f’%efl gﬁ‘g‘?‘%]%dngﬁt}g{y%unat oid arthritis, ankyl.osing
spondylitis, ostedetompaunds and pharenapautica) somRitiaps Bk MisdoYaRHPt ed chr oni ¢

t : lssue dﬁ&%%@éﬂ%ﬁlﬁﬁo X fidit ﬁbiogfcﬂ'a@uﬁitysaﬁmmsl nigibiedis. A coRkdigsl g g rhlh ni E i s,

al ler Conj unct i vitis, eosinophi lic gra sychiatric

di sor3ler anothgs pspaet of a@ﬁr‘@%%%ﬁﬂl FFS?‘FB’F& m&uﬁg%ﬂé hopol ar depr essi on,
viii) Nephﬁlﬁﬁﬁg?ﬂfsbﬂlbﬂswmh%@aﬂhmmrcﬂmnm brerchitiaschraidgbstentiveli sease, Al zheiner's

i sease: piGihery g AT ad bl 8 Qhlidme ikhmfiRiAice) 001 cal

di sorderg Fi rs an en| or antﬁ%ant le iferative
skin di séais@s syndrcmﬂ @Oﬂﬁbﬂh@ﬂlctqbﬁmcgﬁ%lp Flﬁsgse BP8Y cal  di seases
such as feSpiFRdry dis&éyagyxﬂfdm& ﬁlcﬁﬂﬁnﬁeﬁpherow&sttﬁsymdmmeoﬁ) normal tissues, Xi)
Met abol i ¢ di sorder% %’1 eco] §'(ﬂb@‘l"§d15€%ké hndBone disorders such as
25 0§Qeo§6§t@§1t"ssu“§ fSPSL‘Jie’éﬁ'r‘ aS\'l‘ |sor ers such as arterial

r est enoshypersatrema ghstdarsids fii) Illfgqmm @Sﬂw spely agbgetegiali HeEah9OHER! di um  and
Xiv) Qhgy %d%&ﬁs & Sop bR enfbAB Bfock anﬁ@@srouﬂa@aemﬁmdns Suchver nal

conj unctivi ran ant reJ ectl g a.I hosﬁ di sease, and
cachexi alaminitis adcolic {Weﬁf%‘ é%’ﬁa‘ NgWB O%P]e(gf'% Y1 ough i nhi bition
of the Pi¥idal b&ﬁ%ﬁﬁmmemdjurﬁﬁemmicnnﬂ@matmamwd apdyvperfusicaligjury by the 30
adm oL st Laht Bicoh) ARafhha!didbRicR ks af%n&u[a%ﬁﬁﬁmwﬂﬁtoﬁfmﬁmg i nvention.

The unens

as, ot mal s such as, for
exanpl e, ankylysing spendslitishestesashritys; igammpfipn and cytgkin ﬁé‘?gﬁﬂffaﬁ PC it is
under st Oﬁgu% B@%enérstﬁmt {ip All&BiR disofdersFasi®| alleichinitishallergicinans | S t he
treatment Q

I.ni c correlati af f. above recited
exanpl T ﬁ‘&W"a‘Pﬁ paplgne, “‘gg@ﬁh‘g@éﬂﬁm SRR 03/ 018579
PCT/ CAOZdépi:ébaén Ewmdryeunpaamenlemﬂrm@wolab@m%ﬂ@mé’ﬂB(NPﬁ&QPEPnS‘ia“Y%| s invention

can ?@ Hi xjd{nﬁgﬁich'ag Eﬁhe?’é bREast, %ﬁtaa@dl&m;@mﬁp@wds I'n
partcul ar natlons o e PDE4 j nhi tlh be%x corrpound of this
i nvent i oq;plq,rgsﬁs gy@Dcrmatologlcal disorders suc as psoriasis and other

malignant proliferative skin diseases, atopic dermatitis, and urticaria, X) Oncological
diseases such as cancer, tumor growth and cancerous invasion of normal tissues, xi)
Metabolic disorders such as diabetes insipidus, xii) Bone disorders such as
25 osteoporos1s xiii) Cardiovascular disorders such as arterial restenosis, aﬂleroscleroms,
repesfusion injury of the myocardium, and xiv) Other disorders such as chronic
: glomerulonephritis, vernal conjunctivitis, transplant rejection and graft versus host
disease, and cachexia — maladies that are amenable to amelioration through inhibition
- of the PDE4 isoenzyme and the resuiting elevated cAMP levels — by the '
30  administration of an effective amount of the compounds of this invention. The term
“mammals” includes humans, as well as other animals such as, for example, dogs,
cats, horses, pigs, and cattle. Accordingly, it is understood that the treatment of
" mammals other than humans is the treatment of clinical correlating afflictions to those
above recited examples that are human afflictions.

—
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advant ageously used in conbination with i) Leukotriene ng:gg,tug 2006
antagonists, ii) 5 Leukotriene biosynthesis inhibitors, 111)

~selective i nhi bi tors, iv) statins, v) -NSAIDs, vi) NR/ VB ant agoni sts, Vi i)
cortic j.ds, viii) H  (hi starri ne) receptor anta I X) beta
adrenog%ét%%&sg%oni st. Thus, for exanple, pulnonary di %’%ﬁ?lgﬁ%ch as
asthma, chronic bronchitis, chronic obstructive-pul monary di sease ( COPD) ,
adult respiratory distress 10 syndrone, infant respiratory distress
syndronme, cough, chronic obstructive pul nonary disease in ani-mals, adult
respiratory distress syndrone, and infant respiratory distress syndrone
can be conveni entlyuﬁﬂee,a'g tetciibddnbowp shel cemponmiaif éfisineentibabirelbes each

cont ai ni n 5 mgy, or 500ngy of
the act |L&gz$%18r°8&g§‘ﬁ [h[(%e con%gg{i%cogfp%gﬁ& gsent apigo)l i cation, or a
phar mac e wombidationsis tlmﬂ%mibbx@ngmmpmdioéwis m‘éﬁ#ﬁi”hi’@tt@r ed once, twice, or
| tot" ﬁe ti §adi’§gebu)éiy usQ@ﬁit&)ﬁibﬁiaﬁéi \.iitliﬂi’-i) IQbE&ﬁ&ﬁrr&eﬁtUE&éﬁ@nﬁisg@)r ative col Itltl s,
ohn' s di sease, cre I astri cid can be,conveniently
treatéd hoteglyshj?sggthe%ﬁ Qs 1&8@&%%?%’% Eﬁb %T“H Yy, 5ng, 250,
50ng, 10ONSAIDROGNNI2/MB Butegoni$éBOvii) coticost&0Rlspvinf H ﬂmtmm:)\ra:eptmgr edi ent of the
conpound aﬂfa &}ﬂgts B&@&ﬁ%fgﬂéﬂ Egattér%%om.@tr a 20 pharmaceutically acceptable
ered onc

sal t thereog adm ni three tines daily. Infectious
di seases such as bgb‘isefoi'ﬁiiampﬂ%ﬁ@lﬂim@iy‘iﬁq PABAEYTEHEINUC or  septic

sh|09k eﬂﬁ&icﬁiﬁscclﬁ&lﬁ&dbd stravidle - ﬁmmdasewdpm adut espifatongdisiadss ni t i shand
col 1 [ SEes an se n W t
capsul‘es, y%cg a1 1@fa trreﬁp @tdé %gshsgg‘jﬁ'ﬁ&gbcnt gli' %ﬁ%m%b&mcb}r/rgﬁ'ﬁ’%gﬁﬁg 50nyg,
100my, 2Gleegse iB@Gimgls. #0Dragpirsery SoORs sytyimmeandmfw eespiﬁajwafdlisgﬁis of

't hlet C?hﬁp%gﬁiﬂoaé c&ri%daﬁﬁ'ﬁﬁﬁﬂ e&%dlvﬁﬁiéagmne@&acaets anaslemesut i cal |y acceptable
sa er

, .adm ni st hree. tines...dai | Neur ol ogi cal
di sor der SORGIELlNE, 3 inﬁ rlgéfﬂgr%%ﬂ d’;i(fO me, 9 0Eg Ségni c
i nf | ammatacive ingediegt of e cbmpmnﬁimﬁﬂaeipresmtupp«lmaﬁort, bea ﬁraamaceumﬂlbe conveni ently

treatsed S &ﬁﬁ% ining 1ng, 5ny, 25ny,
50ny, 1%102%46&%‘3% Hlﬂ%%%% E)%ed)gncgq%% &tﬁﬁgﬁm ve i ngredi ent of the
conmpound of t he pr@gﬁﬁ’!ﬂtﬁb?ﬂ] %F’@ﬁ“db*is“épeﬁ%f?ﬁﬂ@é filsede.cept abl e sal t

t her eof , and€Vidndeslegorst @acxdmq:e,co@ireniehﬂﬁﬁedtadnﬁmchpsdlgs,caZBetFebr uary 2006 |,

VO 03/ 0185 CTl CAO 1324 |nf | tar 1-SOr h riatic
arthriti ¥ Zﬂ?’ii-‘é%“r?ﬁ‘i ngaug.}] ﬁCP% 5 QﬂHES‘am\é mg’ Q&fﬁg’?b’(ﬁn ’%OIBE’%"'
500mg of the active ingredient of the compound of the present application, or a
20 pharmaceutically acceptable salt thereof, administered once, twice, or three times

daily.

Infectious diseases such as bacterial, fungal or viral induced sepsis or
septic shock, endotoxic shock (and associated conditions such as laminitis and colic in
-horses), and septic shock can be conveniently treated with capsules, cachets or tablets

25  each containing 1mg, Smg, 25mg, 50mg, 100mg, 200mg, 300mg, 400mg, or 500mg
of the active ingredient of the compound of the present application, or a
pharmacentically acceptable salt thereof, administered once, twice, or three times
daily. : .

_ Neurological disorders such as spinal cord trauma, head injury,

30  neurogenic inflammation, pain, and reperfusion injury of the brain can be
conveniently treated with capsules, cachets or tablets each containing 1mg, Smg,
25mg, 50mg, 100mg, 200mg, 300mg, 400mg, or S00mg of the active ingredient of the
compound of the present application, or a pharmaceutically acceptable salt thereof,
administered once, twice, or three times daily.

S
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ankyl osi ng spondylitis, osteoarthritis, inflanmation angsg¥5@5' di at ed

chronic tissue degeneration can be conveniently treated wth capsul es,

-cachets or tablets each containing Ing, 5ng, 25ng, 50ny, 100ng, 200ng,

300ny, 400ng, or 500mg of the 5 active ingredient of the conmpound of the

presentWEAEIBT3ti on, or a pharnmceutical ly acceptab?gfg%wyﬁgﬁereof,

adm ni stered once, twice, or three tines daily. Allergic disorders such as

allergic rhinitis, allergic conjunctivitis, and eosinophilic granul ona can

be conveniently treated with capsul es, cachets or tablets each containing

1mg, 5ng, 25ny, 50ng, 100nmg, 200ng, 300nmg, 400ng, or 500ng 10 of the

aﬁt—i ve ingr ed: fnt Blhaﬁahﬁ%&pml gelsueh ad ﬁ?ﬁmmﬁns@mwaﬁb@d thiitisor a

phar maceut j cal. acceptabl'e sal.t.there adm ni.st er ce. tw ce, or

three ti r‘?@g}%ﬁgqps‘?’.‘g)&@?’@ﬁﬁe%ﬁ“?‘*‘hs’ Eﬂfgﬂr’l&a&gg ag(ﬁ%&é e"‘ﬂ%@&%@@‘.‘@?ﬁ memory

i npai r nenissuealegenermtion paoil kerconvepientsiraatedorth dapsubasnacheitsenrtabjets eaght ed wit h

capsul es, t & IR , , 50ny,

(b, 20T E R Smatonds Sorie ARG POFENORGUONN, o MPEED o 1 he

conpodnd aetiveringredientof the campound af thg preseyt applicalion, H’eﬂ:éﬁ@”%ﬁ‘l“l"?l

}\2 er egf , acEPbldisak ﬂfcﬁ(éf,g&ﬁﬁistdréﬂ dhee, teice} drtiges timesdily.dai | y. o
urodegenerative dj,sorders, su n . r's

di sease, acute and ﬂggﬁﬁ?nﬁﬁﬁ@&ﬁﬁ%uggFﬁ#@@ﬁhﬂ%gﬁgﬁéﬁggﬁbéﬂ?%ﬁ?Iy treated

Wi t h capsusisephilicagrinalanagan bagnnseniensly dteated with icrpsplgs, taghets 9pfgbletss gy 501,

100y,  2QQUsontaRRy Eng, 5325 me 5029 A0UmE 20001, Ty A00npg6esdosiat of the

conpound qf the present ppl1catlo or a.pharmaceutically acceptable salt
t her d8f, oﬁgﬁaﬁ?‘é‘?‘éﬁr@%eﬁﬁég’? corgpqugd OE';he Pfqﬁ?“éépﬁcﬁtéoé” @A 1y. 25 Dermatol ogi cal
di sor der pharambeutisalhsmtépeeblesalathereof, hdminixteredyoncestwiospdritigeetimespr ol i f erati ve
skin di s%ﬁﬁs, atopic dermatitis, and urticaria can be - conveniently
treated w t1i capsul es, cachets or tablets each containi ng lpy, 5ny, 25ny,
50ny, 100ny, 200nyPsyswetrg disardersgichss d%?ﬁ?ﬁ’“o‘?“"%‘%“aw'iaﬁedi ent of the
conpound penopbler depRSSBET cad BE bonvadiely, treated &vithloagsules, eachies ak tapleac cept abl e sal t

t hereqf, 3Q adm ni stered once, AW G r r | aj col ogi cal

di seases &GRS Sm &t %Cﬂﬁ’ 5@%@@%@@5@3&5@%@@%@%1 of normal

ti ssues ofthemeticingredicuiiof thy compaund of thi present pealicalion, echet s or  tabl ets each

contai ni aﬂﬂﬁgeut%_ﬂgratc ; le s HBreof; A Riste?tDoRe, ti2E) G thiéDes or.  500nmg of
e_1ngredi én

the acti t he conpound of the present application, or a 28
Febr uar y %66 : :

Accept abl e sal t

Neurodegenerative disorders such as Parkinson disease, Alzheimer’s

" 20  disease, acute and chronic multiple sclerosis can be conveniently treated with
capsules, cachets or tablets each containing Img, Smg, 25mg, 50mg, 100mg, 200mg,
300mg, 400mg, or 500mg of the active ingredient of the compound of the present
application, or a pharmaceutically acceptable salt thereof, administered once, twice, or
three times daily. . | ,

25 Dermatological disorders such as psoriasis and other benign or
malignant proliferative skin diseases, atopic dermatitis, and urticaria can be
conveniently treated with capsules, cachets or tablets each containing Img, Smeg,
25mg, 50mg, 100mg, 200mg, 300mg, 400mg, or 500mg of the active ingredient of the
compound of the present application, or a pharmaceutically acceptable salt thereof,

30 administered once, twice, or three times daily. '

Oncological diseases such as cancer, tumor growth and cancerous
invasion of normal tissues can be conveniently treated with capsules, cachets or
tablets each containing Img, 5mg, 25mg, 50mg, 100mg, 200mg, 300mg, 400mg, or
500mg of the active ingredient of the compound of the present application, ora

—
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WO 03/018579 . PCT/ CA02/ 01324 pharmaceutical ly accept abbg rggjan Sileof .
~adm ni stered once, twice, or three times daily. Metabolic disdrders such
as di abetes insipidus can be conveniently treated with capsules, cachets
or tabl glopsRBsR containing 1ng, Sng, 25y, 50Ny, S5 1GQFAe2e3D. 300ny,
400mg, or 500ng of the active ingredient of the conpound of the present
application, or a pharmaceutically acceptable salt thereof, adm nistered
once, twice, or three tinmes daily. Bone disorders such as osteoporosis,
cardi ovascul ar disorders such as arterial restenosis, atherosclerosis,
reperfusion injury of the myocardium and other 10 disorders such as
“chroni ¢ gphamerceiticalysedptable, saly thereed, adipinjstaied ongptivice, ?frt%\fﬁ“s'ib‘?lﬁﬁnt rej ecti on and
graft ver host di sease, and cachexia can be conveniently treated with

~capsul es, cachets or tablets eac coptaj nin 50ng, 100nyg,
200ngy, 300nmyg, 400Mgta bg}ctﬁmsg H@éb g’%‘ﬁ%?‘éﬁ" ente%gegﬁ%'he conmpound of
t he presemhted oithkagsalks, @Elchetslbr ab]ptsaaammwlmgl, Smgeéymmblmgsal t t hereof

adm ni_st #eeompdung ¥t at i ons used
herein h ngﬁibﬁﬁgﬁ ?Jrjsg?%l Bﬁglgﬁﬁl:n&%éﬂ% é@?] O%‘i not tabul at ed
bel ow hamprcﬁ@ntrapnh@ﬁpmgwgaab sflbthereok umimisiered, |y st at ed

ot her W sgy c@gnﬁgorg@@tﬁnﬁm e 1 CAI\/PC clic adenosine-3',5 -nono hos hate

B ek SR sbo Pl owm%d&%ugmr;?hhrzm o
‘GSTI ut at faitexivd résteaosi, athereclebeeprEissiannivey of theymyerardivp, a2 PHES um dii so ra
| ami dgy M EPBA B! A RORSHRBEPhSS GerdalMYRRRRNs rdsplaithal | ¢ aci d

rejection and graft versus host disease, and cachexia can be conveniently treated with

capsules, cachets or tablets each containing 1mg, 5mg, 25mg, 50mg, 100mg, 200mg,

300mg, 400mg, or 500mg of the active ingredient of the compound of the present

application, or a pharmaceutically acceptable salt thereof, administered once, twice, or

15  three times daily.
The abbreviations used herein have the following tabulated meanings. .
Abbfeviations not tabulated below have their meanings as commonly used unless

specifically stated otherwise.

20
Ac = acetyi
Bn = benzyl
CAMP cyclic adenosine-3°, 5-monophosphate
DBU = ' 1,8-d1azab1cyclo[5.4.0}undec—7»cnc
DIBAL = diisobutylaluminum hydride
DMAP = 4-(dimethylamino)pyridine
DMFE = N,N-dimethylformamide
Et3N = triethylamine
GST - glutathione transferase
HMDS hexamethyldisilazide
IDA = lithium diisopropylamide
m-CPBA = metachloroperbenzoic acid
MMPP = _ monoperoxyphthalic acid
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28 February 2006 WO 03/018579 PCT/ CA02/ 01324 MPPMronope iog acid,
magnesi um salt 6H20 Ms _net hanesul fonyl = nesyl = S@Neéﬁ/ggem%ﬁ?ndggul fonat e
= mes | ate NSAI Dnon-steroidal anti-inflanmato drug o-Tol =ortho-toll OXONE@
=2KHSOEKHSOAK2SO4 PCC - pyri di ni um chl orochromate PDC_=' di ni um.di chr omat e

pyn PDEBAS¥YATi est erase” Ph -hen k Phe =benzenedi | BVEA*%¥%4. mbent i P
ye ="dinedi | x,t. =roomtenperature Rae. =racem c SAMam nosul fonyl or

sul fonam de or S02NH2 SEM2- (trimeth Isil |)ethox ethoxy SPA =scintillation
ppxi m assay TBAP =tetra-n-bu lammoniumfluoride -1b =2- or 3-thien | TFA
=trifluoroacetic acid TFAA _trifluoroacetic acid anhydride tetrah drofuran

i TR, T U2 e am st [ =
anmoni unh nitrase C3HE --alll! methanesulfonyl = mesyl = SO2Me

. Ms0 = methanesulfonate = mesylate
NSAID = non-steroidal anti-inflammatory drug
o-Tol = ortho-tolyl
OXONE® = 2KHSO5*KHS04°K2504
PCC = pyridinium chlorochromate
PDC__ = pyridinium dichromate
PDE : ‘ phosphodiesterase
Ph = phenyl
Phe = : benzenediyl
PMB = para-methoxybenzyl
Pye = pyridinediyl
.l = ) room temperature
Rac. = - Tacemic ' :
S AM = aminosulfonyl or sulfonamide or SO2NH2
SEM = 2-(trimethylsilyl)ethoxymethoxy
SPA = scintillation proximity assay
TBAF = tetra-n-butylammonium fluoride
‘Th = 2- or 3-thienyl .
TFA = trifluoroacetic acid
TFAA = triffuoroacetic acid anhydride
THE = tetrahydrofuran
Thi = thiophenediyl
TLC = thin layer chromatography
TMS-CN = trimethylsilyl cyanide
TMSI trimethylsilyl iodide
Tz = 1H (or 2H)-tetrazol-5-yl
CAN ceric ammonium nitrate
C3Hs = allyl
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28 February 2006 WO 03/018579 ALKYL GROUP ABBREVI ATI ONSoMeMg, W2d§% =et hyl
n-Pr =normal propyl i-Pr =isopropyl n-Bunormal butyl |-Bu =l sobu
s-Busecondary b!Ltyl t-Bu _tertiary butyl c-Pr =cycla ro | c-Bu --C cl obu |
c -Pen o @hiasAn | c-Hex =c clohex | PCT/ CA02/ 01324 AgpAXerdisMONSTRATI NG
Bl OLOG CAL ACTIVITY LPS AND FMLP-1 NDUCED TNF-a AND LTB4 ASSAYS | N HUVAN
VWHOLE BLOOD 10 Whol e bl ood provides a protein and cell-rich mlieu
appropriate for the study of biochem cal efficacy of anti-inflammatory
conpounds such as PDE4- selective inhibitors. Normal non-stinulated human
bl ood- does not cont a| n det ect abI e levels of TNF-a and LTB4. Upon
sti mul at AKX GROUE /IAKIONS pnocytes express and secrete TNF-a up to
8 hours and pI asma IeveI S remsu n stable for 24 hours. 15 Published studies
have shqwTtThar TG F a by I|ncreasing intracellular CcAW via
PDB4 i nHihitiM§ andFor ey cyclase activity occurs at the
transcrijptiongt |evel. LTBAylsynthesis igq also sensitive to |evels of
- intracelffurar MPand ¢an Daf n%gﬁpl etelly inhibited by PDE4sel ective
i nhi bi t dr-s—& T hor B is NPT, srdduced during a 24 hour LPS
stimul atji on ofPmhol & bl ogisopmpyladdi tiondl LPS 20 stinulation followed by
~fM.P chgl I eng f human \ %ﬁ] od is recessary for LTB4 synthesis by
acti vat q¢ ..cﬁ.ng... s TI\IH Q&t?}m mg—ttle sane bl ood sanple, it is 28
' Febr.uary_2006-W 03/%0185] ’Qﬂml CA02/ 01334 possi-ble to eval uate the potency
of a corpound,ap tvmzsurr%gﬁww ers df PDE4

t-Bu = tertiary butyl
c-Pr = cyclopropyl
¢-Bu = Cyclobutyl
cPen = cyclopentyl
c-Hex = cyclohexyl

5 _
ASSAYS DEMONSTRATING BIOLOGICAL ACTIVITY
LPS AND FMLP-INDUCED TNF-o. AND LTB4 ASSAYS IN HUMAN
WHOLE BLOOD '
10 Whole blood provides a protein and cell-rich milieu appropriate for the

study of biochemical efficacy of anti-inflammatory compounds such as PDE4-
selective inhibitors. Normal non-stimulated human blood does not contain detectable
levels of TNF-o. and LTB4. Upon stimulation with LPS, activated monocytes express
and secrete TNF-0. up to 8 hours and plasma levels remain stable for 24 hours.

15 Published studies have shown that inhibition of TNF-0: by increasing intraceilular

cAMP via PDE4 inhibition and/or enhanced adenylyl cyclase activity occurs at the
transcriptional level. LTB4 synthesis is also sensitive to levels of intracellular cAMP

and can be completely inhibited by PDE4-selective inhibitors. As there is little LTB4

produced during & 24 hour LPS stimulation of whole blood, an additional LPS _
20 stimulation followed by fMLP challenge of human whole blood is necessary for LTB4

‘synthesis by activated neutrophils. Thus, by using the same blood sample, it is

-
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activity in the whol e blood by the foll owi ng procedure. was
collected in heparinized tubes by veni puncture from hezﬁ'!:%?/ﬂaﬁ%]mg
volunteers (nale and fenale). These subjects had no apparent 5 inflamuatory
conditions and had not taken any NSAIDs for at |east 4 days prior to blood
col | ectWBMBFBL al i quots of bl ood were pre-incubat e§CHAR Y ¥her 214L of
vehicle (DMSO) or 2L of test conpound at varying concentrations for 15
mnutes at 37C. This was followed by the addition of either. 101tL vehicle
(PBS) as bI anks or 10L LPS (lg/m final concentration, #L-2630 (Sigma
Chemi cal : Louis, 10 MO) fromE. coli, serotype 011 1:B4; diluted in

0.1% W v , IsiHEOEARS SR @bfﬂj@]. anot her 10L
o P(IJBS gﬁ@‘\f(é c{)bvﬂ%actl the pﬁéfn ofzeflcorr?@tiﬁcﬁorﬂf«vcs O e

r f fiinal concentration) was added to

bl ood ancﬁc?ﬁ@dﬁgteé’ﬂ‘@edﬁo‘i@yrﬂ‘é\m mgtpr%c?@:e-l—h bl ood was then chal | enged
with either 10L of FiefhDl¢d wamslcpllentedli hepariofzed tvbes {ylveAlgundtim dlomconcent r at i on,
#F- 3506 SI m nutes at 37C.
The bl oo g@mgﬁl &\J)/el{rﬁ;etg%se Iﬁﬂ]eléq e%‘ﬁfﬁr%%&“gﬁ @s)ﬂa&g{g nu'gﬂgs at 4Cto
obt ai & plisffammatorx comtitins and hﬂﬂdwt ethanydFEAIRE hJay3PassE. et hanol for
]PrOteL_rI‘_BEﬂ&ﬁ'cBllécﬁbﬁ .O0AD LGSR &f blotdarkrésr 3 e&:hmbﬁed{i}hﬁfﬁweﬂhaf ant Chwas aslsayed

or munoas .t en ca

., AnnV iﬁf%gﬁ”ﬂ@?f%geﬁaﬁ ﬁarnp%un?ﬁgvgg%é %S%é%nssfogggoce %?gt TNF-a was
as sayed i¥1°@i Thit wds 2lowedisnthe additiceBBeithesil Ayl sehicke (BES)las blaglgiost r on :
Bi ot ech“%gg%fg'?1;{%%9%%@9&@%9@6‘3@@1 crﬁﬂhktaﬁebu BELogisProcedure. | C54
e

~ val ues sh ss t

e 850 N o8 Folesemppe1 1, R W PSR (B T s U, Dot > oM

ANTI - ALLEBﬁistﬁ\GﬂBaHbﬁFMBUPC\AthBBS (dénk) be 10ulveiitBSdpugmle been tested
for effe cen atlo%Ew ﬁc@{oelgi anf T batH ol 86 ffinG s%k’?’@"%bon i nduced by

i nhal at i sensitize pr gs I nea wer e
initiall wlmnwmezé@lbwﬁmthmﬁ?ﬁﬂ%ﬁd%m%@@k eyw&p%ﬂr\’p -i nduced

' mrjrgunots Wc%ﬁéénﬁﬁhonb#@-?:mﬂ ﬁf%ﬁd)'tdﬂﬁ&a'm 1%jwe BSANIOPBSY fnbi gen i {l g

conbi nati ons WI 0 ooster doses
of arPi gdnnyies gcse’ﬂ’etw %Wre\ﬁ/g’é Zg“gg‘g?tésa&%%%f@&&éﬁﬁ g ani mal s were
chal | engedCié bbainplass | A 56/l eliguobofplasmatyas enixaddwith 200pbrmesiangifor -

I ntraperi %ﬁ%&k t?]tﬁoﬂ%&!l:%@x?‘gnéhﬁ%bvé“ﬁé@L(Bﬂeﬂﬁtaﬁgﬁﬁgasédﬁd)ﬁam ne). After a

unber & difdehRaB e SRSy LV ERE A CoptEl GutBl Chae e e

nunbers
Arbor, MI) according to the manufacturer’s procedure. TNE- was assayed in diluted

20  plasma (in PBS) using an ELISA kit (Cistron Biotechnology, Pine Brook, NJ)
according to manufacturer’s procedure. IC5( values should be less than about 5uM,

advantageously less than about 2.5uM. The IC50 values of Examples 1 to 33 ranged
from 0.01uM to 2.4pM. '

25 ANTI-ALLERGIC ACTIVITY IN VIVO
Compounds of the invention have been tested for effects on an IgE-
mediated allergic pulmonary inflammation induced by inhalation of antigen by
sensitized guinea pigs. Guinea pigs were initially sensitized to ovalbumin under mild
cyclophosphamide-induced immunosuppression, by intraperitoneal injection of
30 antigen in combinations with aluminum hydroxide and pertussis vaccine. Booster
doses of antigen were given two and four weeks later. At six weeks, animals were
challenged with acrosolized ovalbumin while under cover of an intraperitoneally
" administered anti-histamine agent (mepyramine). After a further 48h, bronchial
alveolar lavages (BAL) were performed and the numbers of eosinophils and other

A
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PCT/ CA02/ 01324 | eukocytes in the BAL fluids were countedg FEBRiahHSls Wer e
al so renoved for histological exam nation for inflammatory damage.

Admi ni stration of compounds of the Exanples (0.001- 10rrg/ kg i.p. or p.o.),
up to tQrRRpidsiEs during the 48h fol I owi ng antlgen ? Iead to a
significant reduction in the eosinophilia and the 5 accunu #on of ot her

I nfl ammat ory | eukocytes. SPA BASED PDE ACTI MY ASSAY PROTOCOL Conpounds
which inhibit the hydrolysis of cAMP to AM by the type-1V cAMP-specific
phosphodi est erases were, screened in a 96-well plate format as 10 foll ows:
In a 96 well-plate at 30"C the test conpound was added (dissolved in _~3H,
clie 2ﬂduko@h&@)theﬁi\[8ﬂmﬂsw¢resmmdr dhe lungs wete also raragvad [ 2, 8 adenosi ne

3,5 m,sgéwgmaﬁmﬁﬁf%hf%r u&m{}ﬁété dﬁﬁ%\% AdHAFMMBA RS colWibA,  50MM Tri s,

H 7.5. eaction was initiate ddi ti.on_of hh n. reconbi nant
PDE4 ( t héheBramping K0 O¢atomeske i PY R é’t?t? Hﬁ?e “‘ﬁ?ﬁ&o“’ﬁ?%@ﬁé% P8 med in
10m n.) . afiig nrcﬁﬂrehg&lbadmx fapaddation in the eosinophiliy asdtbe addi ti on of 1ng of

PDE- SPA beads a sotech, Inc., Piscataway, NJ). The

pr oduct AW“@'&%’@P&E%% ‘\@Mﬁﬂ Iﬁﬁé ?igcégé on a Wall'ac M crobeta@ 96-wel | pl ate
counter (E&G Wall ac Co. Gai t hersburg, MD). The signal in the absence of
“enzynme was defined mmmmmmmmmm@w was defined as the

signal detected in_the presence e background
subtracted. Per cenfagReufs Wﬁqﬂp@ft&% olysis gﬁ@@%mcc%h‘gl ngly. 1 C50
val ue wasypRANrasNIPrapeeificphosphadiestmasks wearscmggd sa9towel] plate forsiahgf t he st andar d

4- pary rretf&[({“;gultlple binding sites equation froma ten p0| nt titration. 25

"The I ués of Exanples 1 to 33 were determ ne 0 nM cAbW usi ng
‘the purified GST f@é\%ﬁ"eﬂrﬂiﬁt%?t@oo@ ﬂ'terf%“ﬁ‘efﬁﬁ%m?‘@’% YBh8sphodi est er ase

| Va (et gﬁﬂ@MEOPCiB&ﬁdoffsﬁIS&ﬁ’at@ bafetontdiningsj2 SF 1N adetorias 31 ﬁn:ychz:yst em |C50

val ues sh ﬂlﬂ? g@fm} é:ﬂﬁ%ﬂ'éc YA A9 UsInM ITeis i han  about 25W
and even RéSl‘élpe gcan ageoug? ess an agzgut WOW The | C5 )%30 val ues of .
Exanpl es 715, tﬁe&&cﬂan‘g@dmhatg«ﬂrbﬂth&ﬁdﬂhti@l ofhwaavrecmbing FREALdEt hat fol | ow are

I nt enged a&%ugﬂvds'cbht%&n%@&d a5 Qﬁ%ﬁ%d&t Ras PEAIEH 16ginoTRelid®vns of the
' nvent] Orx]nrag gtopggi aftlermlt}lﬂai;[x Ib?(%‘ne addlthgg 0 Pvenl; #8&-8'[’?& bezﬁ’sl (Amershgrg February 2006
Pharmacia Biotech, Inc., Piscataway, NJ). The product AMP generated was :
quantified on a Wallac Microbeta® 96-well plate counter (EG&G Wallac Co.,
Gaithersburg, MD). The signal in the absence of enzyme was defined as the
| 20  background. 100% activity was defined as the signal detected in the presence of
* enzyme and DMSO with the background subtracted. Percentage of inhibition was
calculated accordingly. IC50 value was approximated with 2 non-linear regression fit
using the standard 4-parameter/multiple binding sites equation from a ten point
titration.
25 The IC50 values of Examples 1 to 33 were determined with 100nM
cAMP using the purified GST fusion protein of the human recombinant

phosphodiesterase IVa (met-248) produced from a baculovirus/Sf-9 expression
system. IC50 values should be less than about 1000nM, advantageously less than

about 250nM, and even more advantageously less than about 100nM. The ICsp
30 values of Examples I to 33 ranged from 0.1nM to 90.0nM.
The Examples that follow are intended as an illustration of certain
preferred embodiments of the invention and no limitation of the invention is implied.
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WO 03/018579 PCT/ CA02101324 Unl ess specifically stated 94 pgg\hsSooEhe -
experinmental procedures were perforned under the follow ng co |t|ons. Al l.
- operations were carried out at roomor anbient tenperature - that is, at a
tenperature in the range of 18-25C. Evaporation of solvent was carried out
usi ng VP8¥UBS¥evapor at or under reduced pressure (608CE AR Hscal s:
4.5-30mm Hg) with a bath tenperature of up to 60C. The course of reactions
was followed by thin | ayer chromatography (TLC) and reaction tines are
given for illustration only. Melting points are uncorrected and "d"

I ndi cates deconposition. The nelting points given are those obtained for

t][le mat er i fil S pLe@ﬁIeé‘sf% ];ée‘iﬁdﬂﬁ %ﬂelbamervﬁ@é , ek pddinsoRtalpagcadases terd n i sol ﬁtion
of materials with 10 erent nelti ts. in SYelyi ons. The

st ruct ur @°H H’aneﬁd’r“ﬂﬁ}h%gf’ loyipg gqngiffons. f\gd’g Q%egcgmsu 8{15%8‘%&@ | east one of
the fol | ewibigt tepponbugeethat il kG tenpsmturesqnethﬁ raogeectf 1 §- ZS?QICE@aﬂfaﬁﬂgnet ic
resonance,e (VR P SRELPIE L Ploul) C/BBAR A sl prasurdfio0. 01 ven, yi el ds

are for 4t has rmof delta
(8) val ueﬂ@%{lﬁﬁcalmﬂréﬁomﬂaé&b@ih 2 bath tsmpsmturg P06 éﬂl"&owé? 0‘% llion (ppm
15 rel at 'ﬁ!&ub&%@tf&wﬁh@wmﬂa bérthropihGgraphy (TEC)end dactidnatimtarads  det er mi ned at
300 MHz using. the | t ed. Convent i onal
abbr evi atgwgowéﬁm%‘@f onq% ’\%‘%}?H’gg BE™: aurng&gé&e% ol ch{]&ig%és doubl et; t.
triplet; d&tompmitionp’ll‘b& melling pd@mt@gden @.péhose ﬁhtmagmﬁqﬂwgmaten,qlse signifies an
aromati c Jﬂﬂeﬁh Rl?@dc%l ﬂm&&maafé@mim&dlaﬂéﬁuﬁhateﬁaﬁmmgs the fol I owi ng
ns have al so

‘abbreV|a béen used: 0 b.p. (boiling
poi nttP, (Aifferentmalting Rointyin spme P"‘Epﬁtfqnér?l‘g“) %ﬁ“ﬁﬁ)?fe(ﬁ?f’ %? %13 ‘5‘5‘5 g (gram(s)),
ny h((rjn | Ip f@iu@tiﬁﬁ@é%smﬂibbye(tmtmé pfrﬂmfol(mrlﬁtedmlqas*») Tlélqrr(aeﬁqw \l;al ent(s)). y
Met hods q es @S}ﬁr e prepare
accordi nd ?cgl% gry &%&ﬁ%@soﬂﬁcﬁ )%E& (?%gl‘ra]%hsaﬁgilraal the sane as in
For mul a |datax 3¥jwn mmeldw fon Blsth@rQM%ethﬂrﬂ“é?“f daads Hbdeout | i ned bel ow
'2“ ﬁfhe”%&n ?P&lﬁ}?&)rv@méé fof ﬂhjksr d:ﬁgibsﬁd Ihﬂioﬁ_ﬂ gilen inaits per miflioat(hyth) ent

c oronlco I NQ equi val ent s
of trlPet Ak Yﬁ?ﬁ%?“ﬁiﬂ&é[{sﬁ. "%"g:g]l %‘h‘% q ficwrefelgcv%dn 1@3 at 30 130C,
and aft erl\memibﬁmMblfzuslhgathemdamteﬁeohanpﬁﬁamﬁonﬂh@bmﬂ@séﬁfor oni cot i noyl
acryl ate r@y%gg I doBE aul \YrHoal; eic€HUi val ents of an
appropr.i a?éllaiﬁl" t%t‘k’ltlrj1 gﬁldhal oai @ttﬁ%ﬁg of 0 tﬁﬂ& éu %lﬁel Vc éuch as, for
exanpl e @dﬁh“@ﬂné\ﬂi signities aflﬁm&lat’ﬁ efratBif %E‘L@E MESEPdent such as
met hy| enendding; tRefolibwing bistipiatiahshiave alsobein used: v (volume), w (weight),

20  b.p. (boiling point), m.p. {melting point), L, (liter(s)),mL (milliliters}, g (gram(s)), mg
(milligrams(s)), mol (moles),mmol (millimoles), eq (equivalent(s)).

Methods of Synthesis

Compounds of the present invention can be prepared according to the
25  following methods. The substituents are the same as in Formula I except where
defined otherwise.
In & first method outlined below in Scheme 1, an appropriately
substituted derivative of ethyl 2-chloronicotinoyl acetate of formula II is reacted with
1.5 equivalents of triethyl orthoformate and 5 equivalents of acetic anhydride at
30  130°C, and after removal of the volatile components the crude 2-chloronicotinoyl
acrylate of formula III is immediately reacted with 1.2 equivalents of an appropriately
substituted haloaryl amine of formula IV, such as, for example 3-bromoaniline, in a
halogenated hydrocarbon solvent such as methylene chloride at a temperature of 0°C
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28 February 2006 WO 03/018579 PCT/ CA02/ 01324 to roomtegp f)onoéfter an
appropriate reaction tinme ranging fromz2 to 24 hours e resultin :
3-arylam no acrylate of formula V_ is obtained by evaporation of the

sol vent be further purlfled by chromat ograph a gel or
crystal% za?| on froman appropriate solvent. The co)r‘r)gg)&nginh?ﬁforrml a VvV may
alternatively be used 5 without further purification in the follow ng step.
Cyclization of the conmpound of formula V to the

- 1-hal oaryl -1, 4-di hydr o[ 1, 8] napht hyri di n-4-one carboxylate of - fornula VI is
effected by treatment with a small excess of a strong base such as an

al kal i mab edornechpeciare. f After an apgropriatadiction tignd rangiig from Ate 24dnspri at e sol vent

such as ¢ &l g@ﬁe(eéij ?\Iy\f%rﬁﬁbe:?cﬁ?lﬁe of BLhMINY ik Sﬁgﬁ&ﬂﬁﬂ"éﬁg&%ﬂ&@f‘ﬂﬂé h warnming to

roomterrpera ur lred to conplete t cess 'I'he product of
formul a \splvest mémaabé&mhﬁrmﬁa@ ¥ SFprnatpgraphy qn il ict 25} arRrvialliz W8 vol ume of
wat er folfirdi»mda yop‘rﬂatetsblarbmorrh@corﬁmumwfaﬁﬁulw mamtemnve@pmmml ate organic

sol ve i et h et he e hydr ocar bon
sol ve @‘r‘? gémg IPb‘F1 FEPRHTY e@%ﬂﬁgsﬁa lgzrap 9;?’r% ct can be
further ;fumluﬂa&?doﬂy ldmmlﬂgﬁwlﬁlﬂawthmnﬁ@e cabgrytai ofi zati on or

pr ol ongegy, dlé’VI ﬁ%ffééewyeéauﬁa@mﬁalsﬁmem&mratmﬁg mmah Byarf i [ tration. The

~ester produ a Vi ed can be to the
COrrespo d“‘?fﬁ#‘ﬁ&(‘{fm%%e’é?ﬁp Wéﬂ“ﬂ&ﬁ’ap@% %WPWE@% @“d’x&f i%ns, “using an
aqueous  t&fhyiirofurancdt a amrtig keifierdbars of &' Govithasaraningiolradm teopedabmkaife or
Pr ef SfAbllo5iRa b Brifete 8 ?a%éés“‘i‘h K b mwzﬁeoﬁwame@aﬁpl vent such

as te r ahydr of uran or a secon or tertiary al kanol, such as

met hano! bydilatiorawidh 2 lagge @l%@rﬁé“ﬁ% follgwed by EE‘F‘“% or RYSHIRHER tH& [ angi ng from
room t eNRgHd ﬂét@oltg@m& edilenx sick apﬁemﬁwtm,feﬁfyl hdveate}PPh hylogendted tinme. The

resul tan ar box o acidification
usi ng anﬁﬂéﬁgﬁg@&ﬁl‘[ﬁﬂfﬁ%ﬁaﬁo’?ﬂ 5‘%0 %%rme %neac?:jllgo sucﬁgélr 'Jn %ghl oric,

sul furi c forthea purifiesi tyshronwkagraphyen mhcratgclaptyeﬁall@atlmrrpaa@n st;rmga an

appr ogy i qﬁgn afe S%%I\{tqvmm@d%?ﬁﬁ&u&'{) diethyl ether, ethyl acetate, or a

hal ogenat e rocar bon sol ven h chl oroform .0 ne chl ori de.
The product can bem(iﬁsfeﬁBPdMP 'T”F‘B B@SWP fned g d@ﬁ’%e@?‘l’ltﬁ%a gel ,
cryst al | icomésponding capbaxlyangpididesivative under basi@conjtions psing treaguedusent  f ol | ovved by

f e rat! QBngdf e SORHhld HotPelofl s LUEShald ARRIQAMT dodifih b | N, appr opr | at ¢

primry, secon |ary anode anal o a VI| by any general

procedur @mnm@mwlﬂw@ntor@nw weat gk A Girahygrofyral A RAMATR i niti al
t r ansipor BdonAity oficRiady ﬂk%@ﬁsuoﬁ@hmdﬂxmdﬂ ob&thérfoﬁ@'t Hedsﬁlbimﬁoh tikereofial | excess,

ey e Ss Oyl R LA A SAOH © Such 25

time. The resultant carboxylic acid is isolated in crude form followmg acidification
using an aqueous solution of an inorganic acid such as hydrochlotic, sulfuric or a
similar acid, and filtration or extraction into an appropriate organic solvent such as

25  diethyl ether, ethyl acetate, or a halogenated hydrocarbon solvent such as chloroform
or methylene chloride. The product can be further purified by chromatography on
silica gel, crystallization or prolonged stirring in an appropriate solvent followed by
filtration. The carboxylic acid is then transformed into the appropriate primary,
secondary or tertiary amide analog of formula VII by aity general procedure well

30  known to the organic chemist, preferably via initial transformation into a mixed

' anhydride by treatment with a small excess, usually 1.25 equivalents, of an
appropriate alkyl chioroformate such as ethyl or isobutyl chloroformate, in the
presence of a larger excess, usually 2.5 equivalents, of a tertiary organic amine such as
triethylamine or N,N-diisopropylethylamine in an organic solvent such as

ot
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presence of a | arger excess, usually 2.5 equival ents, Oﬁsﬁe&%ﬁ)z%X organic
am ne such as triethylamne or NN-diisopropylethylamne 1n an”organic

sol vent such as -31 28 February 2006 WO 03/018579 PCT/ CA02/ 01324
tetrahydrofuran at |ow tenperature, preferably OC for a period of 30

mi nut eSVQ8¥H85TRours. Alternatively, the acid may be EFASPEPID into an
acid chloride through the action of, for instance, thionyl chloride. An
excess, usually 5 or nore equival ents, of an appropriate primry or
secondary am ne or of an aqueous solution of amonium 5 hydroxide is then
added and the reaction is allowed to proceed at a tenperature ranging from

hour 5. | T o e B o e ool Bt w1 Ude T or m by

preci pi t 2PWEANGRAYY ttg?‘ acid may F’%ﬂé@f‘gﬁdl ‘r?o %‘x%%ﬁha%?l od% |_ntg|(l)1r&é{1 appropri ate

or gani ¢ aedoneiffor msmiceathioybthbyride. cithexcessettshiglly Sermatesquisenss, ph| ogenat ed

hydr ocarbon_sol . ,{nglaﬁgﬁ f #EdollitoR BEakibtide. The

pr oduct gﬁﬁp%gp%gﬁl}%ﬁ%%ﬁ?l ed | yg&ﬁ?g}m oora hy on silica gel,

crystal | ihzévkidﬁisdheqmdé9£?@ébe BGhoR | OWﬁ‘ETE’rPfg??ﬁga%ﬂeﬁ‘Pgam?ol vent foll owed

by fil é“’i‘éd' -fmﬂxDﬁ]ﬁ&b&mﬁmpcmmeW@p@dprfamrlpngthoiwme.@anllbé-?bt ained from

an aci n .ne Vi. it e . t, such as

car bonyl %pvﬁﬂs%%@@?ﬁ%ﬂ%ﬁ%@ ﬁl;g?‘%ﬁ"ﬁ'?*e‘* &ﬁﬁfngié%g e

2, 6- di chipeecipitgtiorciwith watesang filtgation fof oA ABAR ich the

| SPL?&SLﬁg"“Zﬂ{g"d%%i’ﬁsif;ﬁ?Eﬁ‘ﬁ%}aﬁﬁﬁy&?ﬁt‘gﬁﬂa’g@‘;@%@% ;%*ggggg‘ Neodi um hydr i de’ i n a

“sol vt shleomn ernsthylone chiaripe, The pioduat carl pe turtion e Bcid chloride of a

car boxy| ichroa@togrdphy omsitiyaiged| cywstallizationaon peclonged stfiming iman @pWPRatgener at ed by

an appropr, at u I Sl ViRawbe sbedhedl chl ori de

acti vat e&"%fﬂtgﬂf"&%\g@?g{lﬁnﬁg' %ma#?#g’fahﬁ?%d%fget hyl f.or man% de in a sol vent

such as tiemy &ne YiHin PREOPEYHE ds of fornula 1, an
araeit odan %@i‘#‘%r"é‘ﬁe‘ﬁ #h

ani de  cogp@uRdinhidaioRs DI Vdses wherethe tmillewdiéty e, Gdjshompydiety subst it ut ed
 Speciss uemsglbRecimn i Fhch I BhT ?‘%ﬁ%ﬁg"‘%‘?ﬁg?ﬁhﬁ B O f1.1 25
bi s( di pheeyérbdbatow tes)iceturepseiopbly et GrusingaISHENE ydride s8R 8 r opri at e
2o Th il AR i A AR Gt bt 1, o 2 s
t enper at Horide,o %?WYF%?Ci‘g&fOEE‘HFE?&FFg‘? an e%%rr(f%géfﬁgl?i ?ﬁﬁéﬁe%}ﬁ@f natively, an
ester conpaepfopite kmvwnprocedthremnallyby thecactioniof oxalyh ghloride activatéd by
20  a catalytic amount of N,N-dimethylformamide in a solvent such as tetrahydrofuran.
For the synthesis of compounds of formula I, an amide compound of
formula VII is reacted with an appropriately substituted acetylene of formula VIII
under the catalysis of a transition metal species such as
bis(triphenylphosphine)palladium (Tf) chioride or [1,1’-
25  bis(diphenylphosphino)ferrocene]dichloropailadium() in an approptiate solvent such
as THE or DMF in the presence of triethylamine and a cuprous salt such as cuprous
iodide, at a temperature ranging from room temperature to reftux for an appropriate
period of time. Alternatively, an ester compound of formula VI can be reacted in the
same manner to afford an ester compound of formala IX, which is submitted to the
30  hydrolysis and amidation processes described above leading to 2 compound of

formula L.
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same manner to afford an ester compound of formula IX Q%i,:ggmi[a@ mtted
to the 30 hydrolysis and am dati on processes descri bed above ading to a
~conmpound of forrmula I. -32 28 February 2006 WO 03/018579 PCTI CA02101324
Scheme I drolysis. 2) ClCO2i 8WEt 3N or CDI or | RNHR Et
HC( OE) 3 -!“Ef"f”gl%ét R5 R4~ 50 ~ N 1 Ac20 | ' CEt Et 1")&%‘;&2’8@%5 2) SOCL2
or CICO2i 8WEt;3N or CDI 3) RNHRL IV 28 February 2006 WO 03/018579

PCTI CA02/ 01324 I n a second approach to the synthesis of conpounds of
formula 1, outlined-belowin Schene 2, an am de of fornula VII is reacted
with trinmethylsilylacetylene under the catalysis of a transition netal
speci es such as bis(triphenyl pgeheneine) pal l adium (I1) chloride or [1,1'

o o©
"® R
oS Bt HG(ORYs [

ol oy
N a Acs0

i

o o0
Rs
PARN Et
A
NT T
éﬁ?
v 4;" Br
1} Hydrolysis
2) CICOBWE N
or CDI or SOClp
- 8) RNHR!
[o] O
RG
5 RR!
pe \ |
o
NT N .
H7
v /I R2 -/ 1)yHydrolysis
L - S 2) SOClp or CICOABWEGN
N or CI
Cat 3) RNHA?
HS
AN | NRR'
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5 bi s(di phenyl phosphi no) f errocene] di chl oropal | adi un(11) o Regiiag pgpriate
sol vent such as THE or DMF in the presence of triethylamne a a cuprous
salt such as cuprous iodide, at a tenperature ranging fromroom
tenperature to reflux for an appropriate period of tine. The resulting
conpourfO PHIBBer at ed fromthe TMS protecting group PGREAPRY action of an
aqueous, solution of an al kali hydroxide such as sodium or 10 potassium
hydroxi de in the presence of an organic cosol vent such as nethanol, or
alternatively by treatnment with a source of fluoride such as -

tetrabutyl ammonium fluoride in THE solution to yield an acetyl ene

derivative of for b Gecknd sbifibho 1 MERRIRAS bPcdRREhasbifbiulel) appropr i ate
e

al kyl or aryl or "heteroaryl hali of fornula X der the catalysis of a
transiti Gﬁllnﬁl&lo“‘slﬁ&h@ge%t?@ﬁml‘ias"(ﬁ%m}ﬁ‘ilas?’tlﬁ? W@P@Wﬁﬁosphi ne) pal | adi um (11)
chl or i deufhethysilacdiitciindbehy tailgsodtiatthiiton meehspediecticbadpal | adi un(11) in
an appropri.at.e | vent .s . . _in the presence of triethylam ne
and a cuB‘rshﬁghegﬂﬁqosﬁmgﬂp%fég%@E@En?e(r)o_i de, at a tenperafure ranging from
r oom § epistdipghenydphosphird)fearecang chiprepsiladipnilRinan sPEoRSHESPIVERLSICh « o yiel d a
corrpgundapini:efﬁmd fFn ﬁp?éshﬁeﬂﬂiﬁéﬁﬁﬂlﬂrﬁn@@]g?&hgfouﬁﬁmmumak caproB ; or ][rul? Vi |
can be processed 1 n the sape ymanner to affaor r nd o ormul a
I X, whi cipdide, &agdsmueratire eHEmeram Tom opLatliedo ﬁe?#l gﬁ’%%nap%@g%ggses descri bed
above | epeidigf timea Thorgnatingicaipoiind isliberated from the BMIoprotect@E Mp 03/ 018579

PCT/ CAO2), O 1158 ofhn atlethyBdxifle siich as\solim dNRR 1) Hydrol ysis
R4 e IS o gl 1Bl ofhn ). 2)_NacH or MeOH  or TBAF
10" potasstum hydroxide in the presence of an organic cosolvent such as methano. , Of

alternatively by treatment with a source of fluoride such as tetrabutylammonium
fluoride in THF solution to yield an acetylene derivative of formula X.
Such a compound is reacted with an appropriate alkyl or aryl or
heteroaryl halide of formula X1 under the catalysis of a transition metal species such
15 as bis(triphenylphosphine)palladium (II) chloride or [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(il) in an appropriate solvent such
as THF or DMF in the presence of triethylamine and a cuprous salt such as cuprous
jodide, at a temperature ranging from room temperature to reflux for an appropriate
period of time, to yield a compound of formula I. Alternatively, an ester compound of
20 formula VI can be processed in the same manner to afford an ester compound of
formula IX, which is submitted to the hydrolysis and amidation processes described
above leading to a compound of formula L.

*
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“I'" RT3 RNHR ) IX 1) =TMs cat 2) NaOH or KOH, or T Ee%‘é’[?ﬁéoﬁ TNV

- Cat 28 February 2006 WO 03/018579 PCT/ CA02/ 01324 In an alternative approach.
to acetylenic esters of formula I X or XIl (where RS = H), outlined in
Scheme n propriately substituted 2-chl oronicoti ride of

f or mul a\%%ﬂ?]}us?@ reacted with a 3-.dial kyl am noacryl at em%/dc‘i&rﬂzlgﬁégfrpl e et hyl
3-di net hyl am noacrylate, in the presence of a tertiary am ne such as
triethylamne, in 5 a solvent such as toluene at an appropriate tenperature
to afford a 3-dialkylamno acrylate of formula XIV. Such a substance is
reacted with an appropriately substituted« 3-am nophenyl acetyl ene
derivative of formula XV in a soSekemeZych 'as DMF or acetonitrile in the
presence of an i norgani c base such as potassium carbonate at an

appropriate tenperature to yield an acetylenic e§terQof formula I X or XII.

(where R8 - 10/)). Ychetre 3 XIVs | |X or M A3 28 February
2006 WO 03/0] P 88701324 The ngj o&dﬁy et yl eni ¢ reagents of

formula VI1 P ugedinithis invention were df_ et ci al sources. \Were

N S

requi red, approPri &ely substituted
A7 R
w R Br \ v BB
1) = _1MS y ==—IMS
Cat Cat
2) NaOH or KOH, MeOH 2) NaOH or KOH, MeOH
of TBAF or TBAF
0
R5
S | NAR!

1} Hydrolysis

2) S0Cl, or CICOZBWEN
or CDI

3) RNHR!

- -3b-




~acetylenes of formula VIIl were synthesized as outlinedsg .
preferentially fromcorresponding halides (XlI) by initiral condensation
with trimethylsilylacetylene 5 under the catalysis of a transition netal
species, followed by renoval of the TM5 group, as described above in
Schenme WOWOBE preparati on of conpounds of type X o CH¥AZ0%Hbr e t he
substituent R8 on the acetylene is a secondary or tertiary al cohol, the
anion of trinethylsilylacetylene is generated at | ow tenperature, using a
an allryllithium base such as n-butyllithium and it can be reacted with
an appropriately 10 substituted al dehyde or ketone to afford the desired

reagent of formul ap/y dltemgﬁ‘fkeiﬁﬁroﬂcﬂ:%%\z} I 1Bl GterSoffofda IX or X1k TMS  cat 2)
NaOH or KOH, NeOH or TBAF I RB Vill."3 n-Bul or . MOH or
ToaF Rordanes KD, Julpedin e s sgppinsly SR 3 Moy s
be H The dhidridewr fgmak XIHiaraatted with a Sydialkdanisorstylate for exampleethd oar yl  hal i des
15 correspandi . Ao anRBAdu R & Rieh afpy or tertiary
al cohol 23281 s%'gﬁagwgwégﬁ?g€ne era)l?gvat ﬁsrei %S&Q%%Emﬁ%ﬁa a
hal ogeh- saspdvent snch as iglpeneny pn appropriate temperature to atford a 5- amine’

acrylate of formula XIV. Such a substance is reacted with an appropriately substituted

3-aminophenylacetylene derivative of formula XV in a solvent such as DMF or

" acetonitrile in the presence of an inorganic base such as potassium carbonate at an

appropriate temperaure to yield an acetylenic ester of formula IX or XTI (where R® =

10 H).
Schemes
0
o~
X t Et
H“—lE:- . — g
L~
N I NiMeo
xm X
KoCO3

R N R

i
X or XIl (F® = H) Re

-36-




carboxyl ate of fornmula XVI can be reacted with an organ | eci.es
such as a Gignard reagent to afford a tertiary al coho?gﬁ%a@%%@g XVI .
Al ternatively, a dibronopyridine substrate of fornula XVIII nay be
nononetghl using an 20 al kyll'ithi um speci es such < l'ithium
foll om‘gbé’g’@%’ Ition of an al dehyde or ketone to yi gl%gldahggit%iound of
formula XVI1. 28 February 2006 WD 03/018579 Schene 5 | U PCT/ CA02/ 01324
XVII A7 =Me or Et RRMgX 1i' R2R3CO XVII R2 and R3 can be the sane or
different; R3 can be H. A thiophene derivative of fornmula XX results from
the reaction of a halogen substituted thiophene_al dehyde or ketone of
fornul a Xl X ( SchenBheghajoity bf tn ac@ylgaﬁmagqngﬁqfif@nybbﬂlégseg%%lsds a Grignard

reagent . i RhigiRyGy BRMRnolial sBurts. FEnatd cbofffod; apprilebpsubaiteied or. di f fer ent
R2 can be For e sygihesis of the thiagzole derivatiy ormula XXII,
descri be&cetYlFPeSEEE’ﬁ‘E“I?% qry synthesized ?Sﬁuﬁ@ﬁdﬁgcﬁ'ﬁ?ﬁgbﬁr‘éé%gﬁw an

al kyl | i t Hioseospeondiag halides &) hy irtitiel yordendationwith tinetdsdlylsgetdgnt t i on of an
al dehyde t NI . 2-1 [l I %q&q ¢ iary al cohol
whi chgi S “g{iﬁrt a ﬁ%%s%gf ég’?né%‘(’%tl%éraﬂgééﬁr% fgﬁg‘g a SEMaﬁat\Iogdrhqu% formul a XXl .

Subsequegrovpy & pdaboveindecherge 2 in the @rrperaiion ofrcompymss Bf P&t the 28
Febr uar y A90Wh¥e thuBB&eAPR® on the acetylene is a secondary or tertiary alcohol, the

anion of trimethylsilylacetylene is generated at Jow temperature, using a an
alkyllithium base such as n-butyllithium, and it can be reacted with an appropriately
10  substituted aldehyde or ketone to afford the desired reagent of formula VIIL

Scheme 4
Re 1) =—TMS R
X—Re et =g
3
x B 2) NaOH orKOH, VIl W
MeOH
o TBAF
. NaOH or KOH, MeCH 2
n-Buli of TBAF = H
=TMS > <
o RER”GO Vill

R2 and R® can be the same
or different; R® can be H

The following are examples of syntheses of aryl and heteroaryl halides

15  corresponding to compounds of formula XI bearing a secondary or tertiary alcohol as
substituent, For pyridine derivatives (Scheme 5), a halogen-substituted pyridyl
carboxylaté of formula XVI can be reacted with an organometallic species such as a
Grignard reagent to afford a tertiary alcohol of formula XVIL Alternatively, a
dibromopyridine substrate of formula XVIII may be monometallated using an

20 alkyllithium species such as n-butyllithium, followed by addition of an aldehyde or

ketone to yield a compound of formula XVII,
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-PCTI CA02/ 01324 5-position with concom tant renoval of t ' group,
resulting in a conpound of formula XXn. Schene 7 1) nB%%%@@g%b%;l XXI'1

R2 and R3 can be the sane or different; FI3 can be H Were required,

pyridi ne derivatives can be oxidized to the 5 corresponding N oxides using
wel |- knB®¥P 83 ent s such as m chl or oper oxybenzoi ¢ alt¥8P*HHnesi um
nonoper oxypht hal ate. EXAMPLES 10 15 Referring to the formula bel ow,

Exanpl es 1-33 are sunmmarized in TABLE | below 2 Br2 B OSEMr~ ~--~ TABLE
1 28 February 2006 WD 03/018579 PCT/ CA02/ 01324 Ex. R RBRZR3R~R6 1i - pr PhHH

2i -pr2-PyrHH 3i-pr4-PyrHH 4i-pr4-NOHH 5i - prHHH 6CG PTHHH 7i-pr3-HH 8i-pr3 P

NOHH 9c- r 3- Pyr HH Scheme 5
H2
Ny 2 ~
R“MgX Br-J— —<~0H
Br~ ——CooR?
XV Xvil
H7 = Me or Et
= - - n-Buli N -
Br-l— J-—Br —_— Br—E}éOH
.
N R2ASCO N
XVili ' XV

R? and R® can be the same
or different; R® can be H

A thiophene derivative of formula XX results from the reaction of a
halogen substitated thiophene aldehyde or ketone of formula XIX (Scheme 6) with an
organometallic species such as a Grignard reagent.

Scheme 6
R? R?
Br., \ OH
Bre /G ﬂ § REMGX A ‘/kﬂﬂt,
XiX ' XX |
AZ and R can be the same
5 or different; R? can be H

For the synthesis of the thiazolé derivatives of formula XX1I, described
in Scheme 7, initial metallation of thiazole usiﬁg an alkyllithium species such as n-
butyllithinm, followed by addition of an aldehyde or ketone yields a 2-thiazolyl
10 secondary or tertiary alcohol which is suitably protected, for example as a SEM ether
of formula XXI. Subsequent bromination leads to introduction of a bromo atom at the
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10i -prOHH H 11lc-prMOHH H " "~ Me 12i-pr HOHH 13i - pr OHHH 1.4 'ﬁﬁ.; - +OH
CF3 15i - prMeHH - -t Ph 16c- pr3-Pyr NOHH 17i - pr NH2HH 18c-%r§l\ﬁﬁgf—| 2089 -
Et c. RLR&RZR3Raw 19i-pr1 \ \ HH N 20i-prHH O'. 21i-prHH 22i - prHH N NH2

23i - pr H 1 O 24i-
Pr Qublds Abso - pr NHH PCT/CA02/01324

5-position with concomitant removal of the protective group, resulting in a compound

of formula XXI1.
Scheme 7
1) nBull '
. 2 Bra Br. 2
‘ R2R%cO S NasCOs R
: l / - y, SEM —— ! y H
N. 2) SEM-CI N 3 N 3
S ¢4 XXl

A2 and R® can be the same
ar different; A? canbe H

Where required, pyridine derivatives can be oxidized to the
5 comesponding N-oxides using well-known reagents such as m-chloroperoxybenzoic

acid or magnesium monoperoxyphthalate.

EXAMPLES
10
Referring to the formula below, Examples 1-33 are summarized in
TABLE 1 below.
0O o
15
TABLE 1
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OH 25i - prHH N}

i OH HO " 26i-prO4 HH N 27i - pr NHH OHog&eppi,
February 2006 WO 03/018579 PCT/ CA02/ 01324 Ex. Rl RBRZR3RaR6 29c- pr

- 30i-prHH N 31li-prS HHJ OH 32i-prS OHHH 4" N
WO 03/018579 PCT/CA02/61324
Ex. R! R'R’R’ R* RS
1 i-pr Ph H H
2 i-pr 2-Pyr H H
3 i-pr 4-Pyr H H
4 -pr _ 4PyrNO H H
5 | i-pr H H H
6 c-pr H H H
7 i-pr 3-Pyr H H
8 i-pr " 3-PyrNO H H
9 c-pr 3-1;%r H H
. e
10 i-pr OH H H
e
11 c-pr Me H H
OH
e
12 i-pr HQ H H
13 j-pr M‘é" H H
. CF
14 i-pr W"‘%‘OSH H H
CF;
15 i-pr Me H H
OH
Ph
16 c-pr 3-Pyr NO H H
17 j-pr -~ H H
want—NH,
e
18 cpr - H H
' want—NH,
.
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- 33H3-P NOHH Referring to the fornula bel ow, Exanples 1- Qgp@[,ﬁ,aﬂmrized in
TABLE 2 bel ow. 10 TABLE 2: Ex. R RSRZR3R4R6 35c | 3-Pyr-NOHH \ ~N C
36¢- Bu3- (OH) Ph6- MeH 373- Pyr PhH5- M@ 38CH2PhNHH N H 39CINHH .~ NI + N cl br
N- NN 4&605/01115’79' MeH i N N-NN 41PhN 6-CG H Me N N+ 420 0NVE -
Ex. | R R' | R
19 i-pr H H !
20 i-pr H H
21 i-pr H H
22 i-pr H H
23 i-pr H H
24 i-pr H H
25 i-pr H H
26 i-pr H H
27 ipr H H
28 | . ipr H H



H4-0 N N S OF3_ 43Phl OH HH N OF3 28 February 2006 VO Q8/FaafRaR2006
PCT/ CA02/ 01324 Ex. Rl RBR2ZR3WRb 44SaH5-OH NO H NN 45:L' *Me HH 0 e
461- 7<3- Pyr- NOHH HO 470H3- Pyr-NOHH cis & trans 48S,-OHH N H 49SO2PhHH N-N

- WO 03/018579 PCT/CA02/01324

Ex. R! T RRR Rr! RS

29 c-pr | = H H
/ .
N OH
&
30 1-pr H H
)
Z

i
31 i-pr S . H H
| OH
N

32 i-pr S H H
| OH
Pyr NO .

33 H 3-

Referring to the formula below, Examples 1-33 are summarized in
5 TABILE 2 below.

10 TABLE?2:
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SONOHH5-F N 51N5-OHH O-N 0 52MeNHH N-S 53EtHH N O 28
03/ 018579 PCT/ CA02/ 01324 EXAMPLE 1 N-1sopropyl-1-]

belrebasayy 25486 WO

3- (phenyl et hynyl) phenyl ] -1, 4--di hydro[ 1, 8] napht hyridin-4-one-3- 5

car box%(ii&msggep 1. Ethyl 3-(3-bronmpanilino)-2-(2- Cr}l(:?fc?ﬂ%ﬁ%ti n

acryl ate.

triethyl

m Xture of ethyl

2-chl oroni coti noyl

acet ate

oyl )
180. 5mmol ),

orthoformate (40.12g, 271mmvol) and acetic anhydride (92.05g,

©902.5mmwl ) was heated at 130C for 2.5 hours. The volatile conponents were
~distilled off and the 10 resulting residue was co-evaporated-twice with
xyl ene. The oily residue was dissolved in nethylene chloride (250n) and
3-bronmoanili he (37.25%,1 216. 6mmpl )  weagsgded sl oW y.RriThe} r egul tf ng
sol uti onwasstirregyat-—Toonrtepperature 1 or 18 #iours, and gﬂe 50l vent
evapor atle@3apay. Th@ esul ting Erude- nd wa$ used ajs chiin the
next step. 1% Step, 2: | 1-(B-bronophenyl)-1, 4{di hydro '
1, 81naphit hyr § di n- 4 ar boxyl ate. The crude ¢onpound| from Step 1 was
di ssolved injtetrahyd ran (pOOni), the soluti ¢n was clpoled tjpo 0C, and
sodi um hydri de (as €] 0% di sperkion in oil, 9.4g] 235mm{l) was jadded in
porti onsj—AHer—stirring—at— o fpr—thour_ —the—Tesut tTng m'xhure was
al | owed t @6war m up t &-Bwhom te@ﬁﬂuﬂ%l_nm (400mL)
was added syothe resglggng suspension ami the insol utffe spol$-Menals filtered
~and washled—eppi-otsty—with—waterr—Wen—dry—the—solidwasstiTred i n et her
(150nL) jat38 room t erfddstt ure. fof 24 fil{erdd to afHord the ethyl
1- (3- br ojoophenyl ) -1, 4- di hydro[]}, 8] na ht hyr i d;n-4- one- 3- ciar boxyl fat e
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'"H NVR (Acetone-d6) 84.32 (t, 3H), 4.29 (q, 2H), 7.54- 72§%e§mary2i'@06 25
7.69 (dd,1H, 7.78 (dd,1H), 7.93 (s, 1H), 8.66-8.71 (m 3H). Step 3: 1-(3
BroYnophenyl ) -1, 4 di hydrof 1L81napht hyri di n- 4- one- 3-carboxylic acid. A
suspensi on of ethyl 1-(3-bromophenyi)-1, 4-

di hydr o¥9 ¥8Y¥§2i8ht hyri di n- 4- one- 3- car boxyl ate from St BFTEAPEYSY o

140. 7mmol ) ina mxture of tetrahydrofuran (400n.), nethanol (400n.) and
“I'N agueous sodi um 30 hydroxide (280nL) was heated at ca 50C with stirring
for 20 mnutes. After cooling, the mxture was diluted with water (300nL)
and I N aqueous HC (325nm.) was added. After stirring for 45 minutes, the
reci pi gatewas 11T d, washgd-werl wat er| angasdrijed gso afford the
E (3 Er(l’% pnul)-1 ﬁl h\lrlrnl'1 Q} nahlﬁ%hgﬁbl d: at /1 Re 3 GaF |C aCld as
a cream|ced dr ed sol 45 28 Febr ry.-2006 WO 0B/ 018579 PE¥ICA02/ 01324 'H
NVR (Acét ong-d6) 8 SS , 71.76

2H), {7.84 (d| 1Hy, 1.99 (s,
1H), 8.87 (m 211), (8 1H). SLep [so rp 1-1- 3-bromaihen

1-14-dih drad 1 8 na hth ' di n- 4-lone- 3- ceroX(am' def 5 To & suspernsion of
1-(3-_ br nop enyl ) 1,.4-di hydr n[11 R] nar\hf H.'irl din-4-{ one-3-¢ar bcxy! ic acid

from Steépg |(26.8g, Z6nmmol) and triet hyT8m ne (23] 2gH 230m#dl ) |in
t et rahydr of Uran °( oY) at O0Clwas ,a d tyl] chl or offor mat e
(18.850g,138nmmol ). Aft stirring at%0C ©or hourfs, i sopqopyl am|ne. (23g,
-390l wgs added "dhd OMe m Xture was allowed tlo warmdp to rdom
‘tenperafuge [and sti{red 10 overnni ght.S_ﬂ}gN@i xture wagythen gartifti oned
d waterf, the organic phase was dried and

 bet ween etfyl acetate
ed t

evapor af 0 a sol iHDWhi ch wag stirred in ether lat room| tenpefature for 3
hour s amd4 ifftered to alibrd the N—| {gq@%l-l-(B 1, 4-
di hydr o[ 1,8]inapht hyri gf n- 4- one-3- car box e as & (H NVR
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one- 3-carboxam de. A mxture of amde from Step 4, phenglReRlY sqp (1.9
eq), 20 triethylamne (1.6 eq), triphenyiphosphine (0.06 eq) and
bi s(tri phenyl phosphi ne) pal I adium (11) chloride (0 05 eq) in THE (16nil mmol)

“was  stigd 8ffle room tenperature for 20 m nutes. ide (5
-mg/ nol ) Wag61 lialtgdded and the m xture was stirred at re ‘ED}IOE%B hour s.

After cooling, the m xture was quenched with saturated aqueous anmoni um .
chl oride solution and partitioned 25 between ethyl acetate and water. The
organi ¢ phase was dried over magnesium sulfate and the crude product was
chromat ographed on silica gel eluting with a 1:9 mxture of ether and
nmet hyl ene chloride to afford a solid which was stirred in ether at room
tenperature and filtered to yield the

N- 1 sopropyl -1 -[ (3- phenyl et hynyl ighenél | -1, 4-
di hydr o[ 1, 8] napht hyri di n- 4- one- Edni de conpound as a solid: 30 'H NWR

( Acet one- 4N-Bdpragyl-14.3- @h&yleﬁxyhﬂ)ﬁhﬂhyl]lﬂ)lqdlh?d!bm §)mphBigridin-Fos3-7. 61 (m 3H),
7.69 (am 2H), 7.76 (m 1H), 7. mj%lk% 8.73 (m 1M 8.77 (dd, 1H), 8.88
(s, 1F), 9.62 (br, NH) 28 Febr uary W0 03/ 018579 PCT/ CAG2/ 01324

EXAVPLE Btep 1:dithy aerylatenhenyl ] - 1, 4-di hydro |

1f 8]E;](ZIF\)/Et hyri di nt 4An§ﬂﬁre3bft hlemafbhiéﬁnn péchﬁw(mmg heosm%gdure ?f| St ep t5h

-0 Sups | ace ene, e
tide conB’B‘EI&PH %ﬁ‘éf W%{“H 6@9@%’5@&% ééé%f“ﬁé %(ﬁﬁf&g RQ@?‘BWébdG) %1 o5 (d,

- 6H), 4 l&ra@. hcﬂ,tecﬂat-l)l30°(23f862§hwrﬁ)’1‘he vblﬁﬁ}cbnﬁdne(nmwemdi)stﬂleﬁ offland the6 (m 2H),

7. 81y 111 g?eglidgg 804.‘% ﬂa{éhtwi%c%rﬁ)& el"l)heml?re%"dué% 1H), 8.78 (dd, 1H),

8. 89 (s
N- Jsopr 015‘§5F° Yﬁ‘{lBﬂ(eﬂlY ¢ chipr ?ﬁﬂ%ﬂ?‘l"fmﬂ‘eﬁ"dﬁﬁy%lﬁﬁﬂ?m@] napht hyri di n-4
-one- 3 Cavabaddetisideily. Fpﬂelréwtmg sblhgorow 0tieted & rodm Bingprdturofor EXAMPLE 1, but

phenyl acd? b e@éﬁw iﬁffﬂ%‘yer“f%‘%’? e e R b G50
such in the next step

15  Step 2: Ethyl 1-(3-bromophenyl)-1.4-ditiydrof1.8Inaphthyridin-4-one-3-carboxylate.
The crude compound from Step 1 was dissolved in tetrahydrofuran

(500mL), the solution was cooled to 0°C, and sodium hydride (as a2 60% dispersion in
oil , 9.4g, 235mmol) was added in portions. After stirring at 0° for 1 hour, the
resulting mixture was allowed to warm up to room temperature. After 2 hours, water
20, (400mL) was added to the resulting suspension and the insoluble solid was filtered
and washed copiously with water, When dry, the solid was stirred in ether (150mL) at
room temperature for 24 hours and filtered to afford the ethyl 1-(3-bromophenyl)-1,4-
dihydro{1,8]naphthyridin-4-one-3-carboxylate compound as a cream-colored solid.
'H NMR (Acetone-dg) §1.32 (t, 3H), 4.29 (q, 2H), 7.54-7.63 (m, 2H),
25 7.69 (dd, 1H), 7.78 (dd, 1H), 7.93 (s, 1H), 8.66-8.71 (i, 3H).
| Step 3: 1-(3-BromophenyD)-1.4-dihydro[1.8Inaphthyridin-4-one-3-carboxylic acid.
A suspension of ethyl 1-(3-bromophenyl)-1,4-
d1hydro[1 8]naphthyridin-4-one-3-carboxylate from Step 2 (52.5 g, 140.7mmol) in a
mixture of tetrahydrofuran (400mL), methanol (400:L) and 1IN aqueous sodium
30 hydroxide (280mL) was heated at ca 50°C with stirring for 20 minutes. After cooling,
the mixture was diluted with water (300mL} and 1IN aqueous HCI (325mL) was
added. After stirring for 45 minutes, the precipitate was filtered, washed well with
water and dried to afford the 1-(3-bromophenyl)-1,4-dihydrof1, 8]naphﬂ1ynd1n—4—one—
3-carboxylic acid as a cream-colored solid.
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H NMR (Acetone-d6) 81.24 (d, 6H), 4.18 (m IM 7.49 (ng%lél))ma Sobe (M
H, 7.71-7.78 (m 2H), 7.81 (m IH), 7.92 (s, 1W 8.62 (in, 28, 8.73 (m
1), 8.78 (dd,1H), 8.87 (s 111), 9.62 (br, NH). 20 EXAWPLE 4

|

N- | sopr | -1-13-(1-o0xido-4-pyridinylethynyl)phenyl] ro[ 1, 8] naphth
cyridin d’ﬁ@lsg; %car boxanmi de To a sol ution of P]CT?CA%ZP%%‘

N- I sopropyl -1 -[ 3-(4-pyridinyl et hynyl )pheny| ]- 1,4- 25

di hydro[ 1, 8] napht hyri di n- 4- one- 3- carboxam de from EXAMPLE 3 in nethyl ene
chloride (36m Jmmol) and net hanol (3nLJmol) was added nmagnesi um

nonoper oxypht hal at e hexahydrate (MWP, 3.6 eq) and the m xture was stirred
at room t enper at UHENMRE(ATE©H-ds) A 7168 (1, NHY, 7ah6um 2HY 7. A H) 2. 2Yy) was added

and stirr 24 hours. The resulting m xture was

fil tered(ﬁ’kﬁ‘gﬁﬁ%ﬁl gﬁ%br@gg 1%ﬁcel ite, the filtrate was di]uted with

met hyl en8tepid: ) 18] & pylhl ArdibadroEl Slaspithysdin-4-auesdnate and water .
After dry h ?Hé&e organl C phase was evaporat ed and t he crude product was

fied t h t A, - h | i
et Ihylﬁgne bt or | dele emabadion of bl iRt el dBy 200 LD
2006 : V\&@%&&&@‘ﬁe aBldTron IR 68 13623k, TétmRaODetandne (23.82,( d1 6H)8 121 22 (m
' gx%wmﬂigwu%:é%f%(m )agf)‘%sw erd@d'&obu?yl@Klo(‘dﬁrﬁﬁte ) 0 EXAI(\/P s
‘ N— | sopr o f18.858, {38manal), rAfitgsisming p QLC@fcﬁ HPPrOB}'Iﬁ'QB‘r‘?t(%% ?%ﬂﬁ{ M one- 3- car box
am de )6vasﬁ&d&nd&bhﬁﬂufeﬁwak-aﬂlowe?}towmtonoenﬂtempﬁrhm)c&hlhm 11-14- dihdro

xaonbe wrenght hpefic: fRgRR SR inickdf flsREAS o 2P © ©

p h enyl acetgphie phase twhae dtied a;dqu:p)yatcd to p goli whlch was stlrred in ether at room

trinmeth L 3[4 1-1-(3-b: henyl)-1.4-
(1 8] naphﬁn@e{aé‘l djgg%?{é%%gg%‘[ r]adt?aﬁfofhtﬁ% Sg&pr?pyvﬁds( otr)?[g?pnzrg)and used in the

next stefi ﬁ’é‘r"’B‘E?r‘f’F‘F W“%ﬁ”i‘%
2: N-1sopr opyI -1 -(Q{mmMloﬁﬂﬁﬁ)m—ZS@ ain¢d7 Ging | 18) ASPHG3y(ms di n- 4- one- 3-

car bqxami,fe , 70 (4, 150, 7.80 (d, LH), 7.94 (s, 1H), 8.73 (m, 1H), 8.78 (d, 1H), 8.85 (s, LED,
9.61 (br, NH). ’
Step 5: N-Tsopropyl-1-{(3-phenylethynyl)phenyll-1.4-dihydrol1.8Inaphthyridin-4-
one-3-carboxamide.
A mixture of am1de from Step 4, phenylacetylene (1.9 eq),

20 trethylamine (1.6 eq), triphenylphosphine (0.06 eq) and
bis(triiphenylphosphine)palladium (I} chloride (0.05 eq) in THFE (16mL/mmol) was
stirred at room temperature for 20 minutes. Copper (I) iodide (5 mg/mmol) was
added and the mixture was stirred at reflux for 18 hours. After cooling, the mixture
was quenched with saturated aqueous ammonium chloride solution and partitioned

25  between ethyl acetate and water. The organic phase was dried over magnesium sulfate
and the crude product was chromatographed on silica gel eluting with a 1:9 mixture of
ether and methylene chloride to afford a solid which was stirred in ether at room
temperature and filtered to yield the N-Isopropyl-1-[(3-phenylethynyl)phenyl}-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide compound as a solid.

30 Il NMR (Acetone-dg) & 1.24 (d, 6H), 4.18 (m, 1H), 7.42 (m, 3H),
7.56-7.61 (m, 3H), 7.69 (m, 2H), 7.76 (m, 1H), 7.85 (s, 1H), 8.73 (m, 1H), 8.77 (dd,
1H), 8.88 (s, 1H), 9.62 (br, NH).
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15 The crude product from Step 1 was dissolved in nethap 8|Febﬁ1%?9”fidd6fm|) and
I N aqueous sodi um hydroxi de was added (3 eq), resulting in a suspension.
The suspension m xture was stirred at roomtenperature for 2 hours and the
met hanolyo\i@ss5%aPor ated. The resulting aqueous suspengifilg diluted with
wat er ang the product was extracted out with ethyl acetate. e crude
product was 20 chromat ographed on silica gel eluting with 10% ether in

nmet hyl ene chloride to afford the

N-i sopropyl - 1- (3- et hynyl phenyl) - 1, 4- di hydr oj 1, 8] napht hyri di n--4- one- 3-

car boxam de conpound as a solid, 1H NIVR (Acetone dé) 0 1.24 (d, 611), 3.81
(s, 1H), 4.17 (m 1H), 7.59 (nEXAMPRE@47 71 (m 3H), 7.81 (s, 111). 8. 72

(m 1H, REGréHli- i oty ) pHohyl)- 1 ARiiByd6ot 1 G maphthyddin-EXAMPLE 6 N

Cycl opr op§| clﬁjr@ et[jh.-yt/ﬁn?ﬁ phﬁe%frftey ﬁy)lb )c,i? édrgjil 8] napht hyri di n- 4- one- 3-

car boxam de 30 Ste 1: NCclo r('S'fbf brono hen 1 -14-dih'dro |l 8 na hth
di n- 4- one, 3- car boRﬁlmdgtthﬂob@immjﬁtﬂes of BE AN bsfbuStL@EPtumtSf EXAMPLE 1,

but substy { fef@le 8Paaed asd 1o
N Cycllioprdo {bgl(l%}ﬁ% ggénﬁfeﬁﬁ%/ Qﬁé‘?ﬂe 'Rk chBpSna R4k a wn

di hydr o[ Bo8¢-napht hyri di n- 4- one- 3 car boxam de was obtained as a fluffy white
-solid. 28 February 1288fR \WRcdé-d)BATIE BEH)CAIR (10,1324 7.38HwHH)Acet one- d6) 8

' 0 59 (m 8 2 7.72 (dd,
o7 R b e (gﬁc&ﬁ??*@#%m c3E 792 G0 g gD 1L 600
(br H) S"He(eslﬁl)ﬁﬂ&(gdl &B%(sztﬂbﬁfi@@tm hen 1 14- d| h dro 1 8 na hth.
"din-gy 5 one-3-carboxam de Follow ng the procedures of Steps 1 and 2 of
EXAMPLE 5, but substituting thgﬂﬁﬂﬂﬁ% fromstep 1 for
Ni sopropyl -1 -(3-bronmophenyl)-1

di hydr o[ 1NSopagyyi- Ms{epmdmwnﬂemsnmanﬁbmfdﬂwm[t,ﬁkxaphthmshww -1-(3-
et hynyl phenyl ) - 1, 4-di hydro[ I, @& di n- 4- one- 3- car boxam de conpound

e R iy g T 2,
7.65 {5d, dldibynylpSridifle (NOrglOWemB19808, 61, 6535) for phenylacetylene, the title
compound was obtained as a solid. '
 'HNMR (Acetone-de) & 1.24 (d, 6H), 4.18 (m, 1H), 7.49 (m, 2H), 7.61
(m, 1H), 7.71-7.78 (m, 2H), 7.81 (m, 1H), 7.92 (s, 1H), 8.62 (m, 2H), 8.73 (m, 1H),
8.78 (dd, 1H), 8.87 (s, 1H), 9.62 (br, NH).
' EXAMPLE 4
N—Isopropyl-I-[3-(1-oxido-dmpyridinylethynyl)phenyl]-1,4-dihydro[1,8]naphthyridin—
4-one~3.-carboxamide :
To a solution of N-Isopropy}-1-[3-(4-pyridinylethynyl)phenyl}-1,4-
25  dihydro{1 8]naphthyndm-4—onc-3-carboxa1mde from EXAMPLE 3 in methylene
- chloride (36mL/mmol) and methanol (3mL/mmol) was added magnesium
monoperoxyphthalate hexahydrate (MMPP, 3.6 eq) and the mixture was stirred at
room temperature overnight. A further amount of MMPP (2 eq) was added and ‘
stirring was continued for 24 hours. The resulting mixture was filtered through a bed -
30  of celite, the filtrate was diluted with methylene chloride and washed with aqueous
sodium bicarbonate and water. After drying, the organic phase was evaporated and
the crude product was purified by chromatography on silica gel eluting with 10%
methanol in methylene chloride to afford the title compound as a solid.
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(dd 1H) 8. 98 (S IM 9.74 (bl’ NH) 15 EXAMPLE 7 . N 28 February 2006

| sopropyl -1-[3-(3-pyridinyl ethynyl)phenyl)-1, 4-di hydro[ 1, 8]naphthyr|d|n 4-0.
ne- 3- carboxan1de Fol l owi ng the procedure of Step 5 of EXAMPLE 1, but
substitutin g

i sopr opYPY83 6 hynyl phenyl ) - 1, 4- di hydr o[ 1, 8] napht hyiGHiA143%he- 3- car boxam
ide 20 from EXAMPLE 5 for phenylacetylene and 3 bronopyridine for

Ni sopropyl -1 - ( 3-

br onophenyl ) -1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3-carboxam de, the title
compound was obtained as a light brown solid. 1H NVR (Acetone-d6) 61.24

(d, 6H), 4.18 (m 'HINMR (CDEY;)EM.2814d) 6H)Y 468 (m( 1H), 185 (4, 2HJ,0-46.Gi6 (m 2H),

G2 gl selen Bnd %67 g dem, é&%ﬁd@@@%ﬁfﬁ% §1Maal iy, 63 @ 74-8-79 (m

N- I soproﬂﬁ)rQ 67 (&r,NH)oxi do- 3- pyri di nyl et hynyl ) phenyl ] -1, 4-di hydro[ |, 8] naphth
yridin 4-one-3-carboxam de 30 Follow ng the procedure of EXAMPLE 4 but
substituting N isopropyl-|

-[3- (8- pyridi nyl et hynyl ) phenyl ] EXAMBEigqr of 1, 8] napht hyr i di n- 4- one- 3-
car boxam Nﬂs&pﬁ@m-ﬁmﬁlpﬁeﬂ}d)} ~1,4-dihydro[1 8}naphthyr1d1n-4 -one-3-carboxamide

N-i soproRyl-{. ! lraC LN P 1.4-
1, 4- di hydro ', ‘L ré M ' “ I e- 3- oxam de, the title conpound was
obt ai ned dihye - thyridi ':»-L'J'. :‘e”’.v.‘—”-v" 006 WD 03/018579 PCTI CA02/01324 'H

§N§5( CDC13) 6 1 28Fd'[16m *t%e 616ce’ﬂ&re(df1§tebl*$ofmmnl§ %%ﬂ;sugsti;gid(gg, 1|1 % o a1
iéD %“‘g%ﬂ“bﬁ"ét?{'ﬂ or B‘“‘é‘%‘(aéé&ﬁi &‘%‘I ighpr %&"ﬁ“‘d{% 9. 63 (br, N . 5

EXAI\/PLE m&ﬂdpﬂlmp@dph(myl] -1,4-dihydro 18]naphﬂ1yndm—4—one—3-carboxam1

[3-(3 pygwérgamgtomw Mﬂ%@d/in]thénékt stpwsth huﬁﬂeﬂﬁ\ﬁiﬁobt{drﬂ din 4-one-

3-car box

subst i tug@ég%o‘ﬂ ng-eth quigihocIro 8 rPa EthOfdm one";\E 1, but

N- cycl opcapytantidd. 3- et hynyl phenyl ) 1, 4-di hydr a[ 1, 8] napht hyri di n- 4- one- 3- .
10 cqghoxant de T of eX{iphdau i SRV AV ERGAMGB- b omopyT i di ne f or
i sopr opy (1 2mldgumel)snd fNaaysops sodiury hydremidy wasgyldedh 3o tesultng M dne- 3- car boxani d
e t he suspension. The suspension mixture was stirred at room temperature for 2 hours and ,
the methanol was evaporated. The resulting aqueous suspension was diluted with
water and the product was extracted out with ethyl acetate. The crude product was
20  chromatographed on silica gel eluting with 10% ether in methylene chloride to afford
the N-isopropyl-1-(3-ethynylphenyl)-1,4-dihydro[ 1,8 Inaphthyridin-4-one-3-
carboxamide compound as a solid.
' NMR (Acetone-dg) O 1.24 (d, 6H), 3.81 (5, 1H), 4.17 (m, 1H), 7.59
(m, 1H), 7.64-7.71 (m, 3H), 7.81 (s, 1H), 8.72 (m, 1H), 8.76 (dd, 1H), 8.84 (s, 1H),
25  9.61 (br, NH). '

EXAMPLE 6
N-Cyclopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-
carboxamide
30  Step 1; N-Cyclopropyl-1-(3-bromophenyl)-1.4-dihydrof1.8naphthyridin-4-one-3-
carboxamide.
Following the procedure of Step 4 of EXAMPLE 1, but substituting
cyclopropylamine for isopropylamine, the N-cyclopropyl-1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide was obtained as a fluffy white solid.

P
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ti'tle conpound was obtained as a solid. '"H NVR (CDC13) 6g@of0ia OOgH) 0.85
(m 2H), 2.97 (m 1H), 7.28 (m 111), 7.43-7.48 (m 211), 7.57 (t, 1H
7.62 (s, 1H), 7.70 (d,1H, 7.79 (d, 1B), 8.55 (m 151H),870(m1H)
8.75 (s I—pi879(dd i), 9.01 (s, 1H), 9.74 (br, NI% EXAMPLE 10
NI sopr o PIE. (3 hydr oxy- 3- met hyl but - | - ynyl ) pheny| [ECE/GA02/01324 -
di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de 20 Fol | ow ng the procedure of
Step 5 of EXAMPLE 1, but substituting 2-nethyl-3-butyn-2-o0l for
phenyl acetyl ene, the title conpound was obtai ned as a vvhi te solid. "H NWR
- (Acetone-d(,) 81.24 (d, 611), 1.53 (s, 6H), 4.17 (nb 4.52 (s 1H,

OH), 7.58-7.65 (i MR (AetGfe-43 5 019m, BE7 2.80 m, 2h))2 (B(ﬁ%ﬂ"@:dd 111), 8.84

(N-SQ/CI oégédy‘?qg ‘{%2 eé?(@% @W@e lrj@ T &y LD, BT B8 ]2H)1 il

di hydro[sl,IBI) r%ﬁiﬂ(bhwi)dl n-4- one- 3- car boxam de 30 Follow ng the Procedure of
EXAMP

-1- I(\/% e A ro[ 1, 8] naphthyrldl nA—one -3-carboxam de from
EXA LEQBﬁ_'ﬁ_ﬁEIl’&HBé‘;é%ropyl -I -(3 et hynyl phe
di hydro[ 1, 8] naphtmuowdlgrmmpmc@uﬁseétbmbm%@ Ewm%b%rrpound was

obt ai ned. a Lgaflte ﬁff@ms 5112005 MRpHBAALESTS PCT/ CAO2101324 ' H
NI\/R Ao SvipRsitng g}i@é’&‘%} g‘? lg:i 61
e aphtsyiding-gie %? -Giidaro ‘Eﬁhi 81)72 s

4. E&y@@ll
8 76 (ddthyngt iﬁ 48¢5h)(d50[1,3]:;hphthﬁ1cﬁx94(ohc—3-chﬂhpxalm
I SoflrQOpHJtaﬁ] ng}g ?/d(rjoxyzycl opgnt yl Let hynél phenyl]-1, 4- g f
di hy'dr o i di n-4-one-3-carboxam de rocedure o
o en o & e oS a2 . 51 s
phenyl a % J;gffa 1@@4?(?&1' ﬁ{mmwaqmm) 0J65 &d, B, &) Gn, I 8Mi te solid. 'H

NVR -1. 80 2H), 1.84-1.88
( (dd, 1H) .98 (s, IH) (b (m 2H), (m
15 EXAMPLE 7
N—Isopropyl-l-[3-(3-pyﬁdinylethynyl)phenyl]—1,4-dihydro[1,8]naphthyridin—4—one—3-
carboxamide

Followmg the procedure of Step 5 of EXAMPLE 1, but substituting
N-isopropyl-1- (3—ethynylpheny1)—1 A-dihydro[1, 8}naphthyr1dm—4-one—3—carboxanude '
20 from EXAMPLE 5 for phenylacetylene and 3-bromopyridine for N-isopropyl-1-(3-
bromophenyl)—l,4-dihydro[1,S]naphﬂlyridin-t!_one—?;-carboxamidc, the title compound
was obtained as a light brown solid. : '
'H NMR (Acetone-dg) & 1.24 (d, 65, 4.18 (m, 1H), 7.43 (m, 1H), 7.61
(m, 1H), 7.70-7.75 (m, 25), 7.80 (d, 1H), 7.90 (s, 1H), 7.94 (d, 1H), 8.58 (m, 1H),
25  8.74-8.79 (m, 3H), 8.88 (s, 1H), 9.62 (br, NH).

EXAMPLE 8 7
N-Isopropyl- 1-[3-(1—oxido-3-pyridinylethynyl)phenyl]—1,4-dihydro[1,8]naphthyridin—
4-one-3-carboxamide
30 Following the procedure of EXAMPLE 4, but substituting N-
-isopropyl-1-[3-(3-pyridinylethynyDphenyl}-1 A-dihydrof1,8]naphthyridin-4-one-3-
" carboxamide from EXAMPLE 7 for N-isopropyl-1-[3- (4~pyr1dmylethyny1)phenyl]- |
1,4-d1hydro[1,8]naph&ynd1n—4-one—3-carboxam1de, the title compound was obtained

as a solid.
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311), 1.98-2.06 (m 4H), 4.27 (m 1W 7.36 (d, 1H), 7.443FcBRafoosll).

- 7.56 (d, 111), 8.68 (m 111), 8.79 (dd,1H), 8.97 (s, 1H), 9.63 (br, NH).
15 EXAMPLE 13 N-Isopropyl-1-[3-(1-hydroxycycl opropyl)ethynyl phenyl]-1, 4

di hydr pht hyri di n- 4- one- 3-carboxam de Step 1;. 1-Ethynylcyclo
ropanolém‘fwg i%et hynyl cycl opr opanol was prepared fol I]P&}ﬂ(fﬁgb?%éyprocedure
20 described in J. Og.Chern. 1976, 41, 1237 from[(1-

et hoxycycl opropyl ) oxy] tri met hyl sil ane and et hynyl nagnesi um brom de and was
obtained as a liquid. Ste 2: N1so ro 1-1- 3- 1-h drox ¢c clo 1 eth 1 hen 1
-14- di hydro [ 1. 81napht hyri di n-4-one- 3-car boxam de. 25 Follow ng the
procedure of St ep lHIGIMRE{X‘,H\Z]P;I)E1128(ﬂ;ﬁH)s&B&(mIH’DLV@G(III,EIED gr3éddct from

pr.esent Vﬁ? 'i@@(d}:‘lfaﬁ% 6QBIED! 8 38 s(iII:CIP

hydr oxycy opro pheny oFlI 8] napht hyri di n- 4- one- 3-

car boxamsd@ (o ﬁﬁdl( ﬁb@t%(ﬁé’gn% %56%% 'H NMR (CDC13) & 1.09 (m
211), 1.17 (rn, 2H), 1.28 (d, 611), 2.57 (s, 30 111, OH), 4.28 (n-4 1W
7.35 (d, 111), 7.44-7.50 (m 3 ]%9(& 111), 8.68 (m 1H), 8.79

(dd, 1), 8.96 (s, 1H), 9.63 (br; Febr uaré 2006 WD 03/ 018579

" PCT/ CAD2/MN CP&dprEpyMNIFIBH3- mdm#ldethmi)pﬁtﬁ)fwml 4-Gihydrold Rinaphthytidietans= hydr oxy
3-(trifluoronethyl)but-1-ynyl]ph

1, 4-di hydro[ 1, 8] napht hyri di n one 1l 1-trifluoro-2-
trifluorometh 1 - °PWFQ%‘BQPW@P‘W@[?P%QW?‘ESIS%Ws bLBINE on of
trimethy mycwbﬁ;p@wtaeaamy&mtﬁyl}m -Hitpdio B8 ndphttiyidct-oma3 added 2. 5M

n- bu II|t|um s stirred for
1 hog éenﬁ%}?@m#uoroa@% one%{s&%ﬁ&%%wﬁg}p@@g&l{o gwgol d mxture
and stir ump@pyhk(%@nmpﬁh%ﬂ) 1 4rditydrefl,Blnaphihyridin-teonerdsaropramids, the; enperature,
the m XGHE Eonifttnd WabehaReds aRoidt ur at ed aqueous anmoni um chl ori de sol ution

and 10 par{ 111 O PELNERR &1 Ber ANt uot g (aThe, S8R Frphaifues 1 o0 and

evaporated to

1, 1, 1- t r ilED),Fo1367.48 (vh,12E0)) LA (QriED 762 &, KHDs V.78 (h R A (oD, 85§ tm2- ol as a
i q“hﬁ' 1H), 8.70 (m, 1H), 875 (s, 1H), 8.79 (dd, 1H), 9.01 (s, 1H), 9.74 (br, NH).

EXAMPLE 10 .
N-Isopropyl—l -[3-(3-hydroxy-3-methylbut-1-ynyl)phenyl]-1,4-
N dihydro[1,8]naphthyridin-4-one-3-carboxamide '

20 Following the procedure of Step 5 of EXAMPLE 1, but substituting
2-methyl-3-butyn-2-ol for phenylacetylene, the title compound was obtained as a
white solid.

"H NMR {Acetone—da) 5 1.24 (d, 6H), 1.53 (s, 6H), 4.17 (m, 1H), 4.52
(s, 1H, OH), 7.58-7.65 (m, 4H), 7.68 (s, 1H), 8.72 (m, 1H), 8. 77 (dd 1H), 8.84 (s,
25 1H),9.62 (br, NH)

EXAMPLE 11
N-Cyclopropyl—l-[3-(3—hydroxy-3-methylbut—l-ynyl)phenyll-l,4- -
‘ dihydro[l,8]naphthyridin-4—one—3-carboxamide

30 Following the procedure of EXAMPLE 10, but substituting N-
cyclopropyl-1-(3-ethynylphenyl)-1,4-dihydro{1,8naphthyridin-4-one-3-carboxamide
from EXAMPLE 6 for N-isopropyl-1-(3-ethynyiphenyl)-1.4-
dihydro[1,8Inaphthyridin-4-one-3-carboxamide, the title compound was obtained as 2
white solid. ' |
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Ste 2: N-1so ro 1-1- 3- 4 4 4.trifluoro-3-h drox - 3- trb@i:g@,rugqu@sl but - 1-
1 hen 1 1.4-di-hyd-rof o 18 na hth ridin-4-one-3-carboxamde. 15 To a :
solution of 1, 1, 1-trifluoro-2-(trifluoromnethyl)-4-

(tri m&géhﬁﬁﬁ%) but-3-yin-2-ol frompresent Step 1(65%@&5;,0155& 10m. of THE

was a tetrabutyl amoni um fluoride (8.5n) and the resulting m xture
was refluxed for 30 mnutes to renove the TMS protecting group. The :
procedure of Step 5 of EXAMPLE 1 was then applied, but substituting this
solution for phenylacetylene 20 to afford the N-Isopropyl-I- f

3-[4,4,4-trifluoro-3-hydroxy-3-(trifluoranethyl)but-1- ,
yn3[/l ] phenyl }- 1, 4- dﬂmf?%i}%éﬂpﬁyr(mﬁm@@%@z@béﬁ%é&éﬁ‘)’&e%corrpound as a
sol i d. ' 5 NYB 4466l PNCOH$)7.58Y.634ud, 4H), 8167, (s, A1 /8.120(m, | 1E), 8.7 @8, (m 1H),
7.727.79 IgDm % , }5 3 é;d’ M 7.90 (s, 1H), 8.14 (s, 1H OH), 8.72 (m
IH), 8.7¥D:3$ ?%lcl, 1-35%,9 L85 s, 1H), 9.62 (br, NH). EXAMPLE 15
N- 1 sopropyl =l -[ 3- ( 3- hydr oxy- 3- phenyl but -1 ynyl ) phenyl]-1,4 di hydro [ 1,
8] napht hyri di n- 4- one- 3- car boxamggdevpB® 2 M xture of
N-i sopropyl - 1- ( 3- bronophenyl )- 1, 4-
di hydr o] ?/.8] na|(ohNﬁ?ﬂral'obﬁddgéiﬂ%@’%)’%%?aﬁﬁ‘)a@Y?S?HWP@“%‘ 4 of EXAMPLE 1, 2-
Ehe?él - ﬁ bu]t yﬂ- 2- ol (dghyaep]1,8lasphettyriiinadvome3-CarbéiGumadg) , ‘ ') .

i s(di phen osphy rd.0 [ I i I 5 , and copper
(1 odi do. (Smg! gl G e ERESEE pepetan AdierY, bulh sl 215 Fotre.
After 281&Edtynylaycjoreaiael e phayytrespivne. tietitecompounsves BBIned8s 4 o r oom

t enpgpat e sdifa€ resulting mxture was quenched with saturated aqueous -
ammoni um chl ori de | ut i rtitho e I etate and water.
The crude product ‘m@ﬁgé%é&p@sg?%@%%ﬁ’a?%@‘?‘asé ed on silica gel
el ut i ng; 3HYi1t98-208nes 4l 4.2 (mydH) y1.30él, TH), Jrddel30 M etp frS6iHedDpr oduct was
stirred | h t (NH)Shours and filtered to afford
the titl g'%gg%g@hghggd%?%%gg@ggl?i’igtfﬁb{’l NVR (Acetone-4) 5 1.24 (d, 6H),
1.79 (s, 3H, 4.18. (m 1H), 5.22 (s, 1H OH), 7.26 (t, 1H, 7.35 (t, 2H),
7.591m 1H), 7.66 (m 3H), 7. EXAMPLEH3 7.76 (s, 111), 8.72 (m 1H),

877 (dd 18 BBl f S h Y PrfiforRicodbByned JnyERiehT a6
dihydro[[,8]naphthyridin-4-one-3-carboxamide
Step 1: 1-Ethynylcyclopropanol.
The 1-ethynylcyclopropanol was prepared following the procedure
20  described in J. Org.Chem. 1976, 41, 1237 from [(1-
- ethoxycyclopropyl)oxy]trimethylsilane and ethynyl magnesium bromide and was
. obtained as a liquid. .
Step 2: N-Isopropyl-1-{3-(1-hydroxycyclo Dethynylphenyl]-1.4-
dihydro[1.8Inaphthyridin-4-one-3-carboxamide.

25 Following the procedure of Step 5 of EXAMPLE 1, but substituting
the product from present Step 1 for phenylacetylene, the N-isopropyl-1-{3-(1-
hydroxycyclopropyl)eﬁlynylphenyl]-1,4-dihydro[1,8]naphﬂ1yridin—4—0ne—3-
carboxamide compound was obtained as a solid. _

'H NMR (CDCls) & 1.09 (m, 2H), 1.17 (m, 2H), 1.28 (d, 6H), 2.57 (s,

30 1H, OH),4.28 (m, 1H), 7.35 (d, 1H), 7.44-7.50 (m, 3H), 7.54 (d, 1H), 8.68 (m, 1H),
8.79 (dd, 1H), 8.96 (s, 1H), 9.63 (br, NH).
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N-Cycl opropyl -1 -[3-(1-oxi do- 3-pyridi nyl et hynyl ) Phenyl | - 33 Fébruary 2006
di hydro[, 8] napht hyri di n- 4- one- 3-carboxam de Step 1: 3 Ethynyl oyri di ne
N-oxi de. 15 To a solution of 3-ethynylpyridine in nethylene chloride

(5mJ I room tenperature was added m chl orop ic acid
(mCPQ;‘?O?%%;%%rity, 1.2 eq) and the resulting m xt E?'gfé%gz?ﬂ %I rred for 2
hours. 'A further anount of in- CPBA was added (0.25 eq) and stirring was
continued for 1 hour. Calcium hydroxide was added (2 eq) and after 15

m nutes the mxture was filtered through celite and the 20 filtrate was

evaporated. The solid residue was stirred in ether for 3 hours and filtered
to afford the 3-ethynyl pyridi nEXAMPBUEI# conpound as a white solid. Ste 2:

| . )
?PBICngprmngﬁ’rHPﬁl o@)& g%cfg]ﬁ)oxar‘rilrﬁ%@ éﬂﬂ@dgsménm%zéqlb@%ghetﬁ%rle of EXAMPLE

15, but substituti rgt-fih {byRdip-Arong-3-carboxamide

b]EOEDXRh%}X 111 foshidovslp 'ﬂu MMMOXM de fromStep 1
0 or 700

di hydt o[ 1, 8] napht h§ F‘F‘gﬁ{\mﬁgg&ﬂ et&ﬁgﬁﬁa@"& @%L gﬁg( nayt/l7§y(r:| di ne N-oxi de

from St aldddc 5N ngueyiljthivg indexane(16iL) mdéhweé%n&)mm [ 3- (1- oxi do- 3-

pyri di ny Ju’?ré&‘i’dﬂ'hbgﬁ %es%oﬂhéiﬂaﬁﬂdﬂéd&étoﬂe %snﬂibBIeHYﬂtb dietoll-miRere3- car boxani de
30 conpou was obt al ne

solid. 3.8 0.66 (m 2
0. 84 (ma“QPana“QBC((ﬂlﬂﬁ“edlfgﬁ ﬁei“f%‘{ ferwarning to 1;f"’§‘7“" QB%)&,% 45-7. 28 (mH)
2H) , 7. S58ixfurdwad dienchiedl with sBifirafed aquebis anBmdrBu hlonﬂ.q;olutm agd (s,11), 8.69 (m

é%,}a%mpja%g@%d%«g%fgyg?@gw@ - a3 phail wablod b FigRfUARY 2000 VO

N- 1 sopr cafford the [1a,mﬂmo%agﬂwwtwﬁ—mwﬁmlﬂmw 01288 hydro| 1,
8] napht hyqu;djl n 4-one- 3- car boxaniide Follow ng the procedure of EXANMPLE 15,
but subs t 1, . yl.- 3-butyn-2-01, the
' ¥ , 1.05 (t, 611),
‘ i Bh pide IM 7.33 (d, 1H),
.7 4497 6;19 gpl 3H To(z 5o} mg{g?f %i ﬂs-ienrﬂvuér&ﬁ(tﬁﬂmaﬁbmywsa (dd, 1H), 8.97 (s,
(tnmetﬁylsg(')l)but- 3-yn-2-ol from prescntg 1 (6.8mmol) in 10mL of THF was
added 1M tetrabutylammonium fiuoride (8.5mL) and the resulting mixture was
" yefluxed for 30 minutes to remove the TMS protecting group. The procedure of Step
5 of EXAMPLE 1 was then applied, but substituting this solution for phenylacetylene
20  toafford the N—Isopropyl-1-{3-{4,4,4~u-iﬂuoro-3-hydroxy—B-(triﬂuommemyl)but-1-
ynyljphenyl }-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide compound as a

solid.

"H NMR (Acetone-dg) § 1.24 (d, 6H), 4.17 (m, 1H), 7.60 (tn, 1H),
772779 (m, 2H), 7.83 (d, 1H), 7.90 (s, LH), 8.14 (s, 1H, OH), 8.72 (m, 1H), 8.77
25  (dd, 1H), 8.85 (s, 1H), 9.62 (br, NH).

‘ - EXAMPLE 15
N-Tsopropyl-1-[3-(3-hydroxy-3-phenylbut-1-ynyl)phenyl]-1,4-
dihydro[ 1,8]naphthyridin-4-one-3-carboxamide
30 A mixture of N-isopropyl-1-(3-bromophenyl)-1,4-

dihydro[1,8]naphthyridin-4-one-3-carboxamide from Step 4 of EXAMPLE 1, 2-
phenyl-3-butyn-2-ol (2 eq), triethylamine (1.66 eq),
bis(diphenylphosphino)fexmcene]dichloropalladium(ll) (0.05 eq), and copper (I)
jodide (Smg/mmol) in DMF (20mL/mmol) was heated at 85°C for 18 hours. After

e
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10 EXAMPLE 18 N-Cycl opropyl -1-[3-(3-am no-3-et hyl pent - ngwhmayl] -1,4
di hydro[ 1, 8] napht hyri di n-4-one-3-car boxani de Fol | owi ng the procedure of
EXAMPLE 17, but substituting N 15

“cycl opr 3- bronophenyl ) -1, 4-di hydro[ |, 8] napht h e- 3- car boxam
I de fr"glran)@?fg?)ﬁl of EXAMPLE 6 for N-i sopropyl -1-(3- bﬁd@ﬁqgﬁ? -1, 4-

di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxanude, the title conpound was
obtained as a solid. rHNW (CDC13) 5 0.66 (m 2H), 0.8.4 (m 2H),1.05 (t,
6H), 1.57 (m 20 2H), 1.70 (m 2H), 2.96 (m 11-1), 7.33 (d, 1H),

. 7.44-7.49 (m 3H), 7.54 (d, 1H, 8.69 (m 111), 8.77 (dd, 1H), 8.97 (s,
1H), 9. 75cophimg tokbdm te@ﬂﬂd@lﬁﬂgtth@b&éhnmi)(tum@@gthatﬂrated

| sopropyl 4 46 ¢
ohenyl |- 1 (fX déﬁ&.g oﬂ (jﬁlg% o gar{lli%{d)r?m jioned between ethyl acetate and water.

4- one- 3- Fol | ow ng the
procedur elhsr gnﬂglpggag}gﬁgm@s,et\msp nﬁtograpl? on sxhca ge e(iiutmg 9

i sopr opy! with :é% %&Mﬁﬁdﬂﬂmylch}oﬁdél ’ﬂieiwflﬁa[ﬂro&}cnwpmtmedmmtmrét one- 3- car boxam
| de régmoﬁltgef?rp%er@%rp lt:‘XAJ\ﬁD luE‘. gdfffﬂgreg toom tie 3R %ﬁ’xﬂo&d% a whftd!

3-bro
i sopr opy| sollid,( 3- bmmphenyl) 1, 4- di hydr o[ 1, 8] naphdgfi di n- 4- one- 3- car boxam de,
the 30. title conhg I@mpm@psg)scvﬂgé@ls H)H. @8RGI3) 61.32 (d,

7757 80 &Po}ﬁ)%@?tgét%cés?h% 3o b 135 Gl Pt o 1

8. 85 (dd,(HH), 87Dan, (1), &7 (ddOIHG8 84 (s, 1HRP,62€(b16HI{)br NH). 28 February 2006
WO 03{018579 PCT/ CA02101324 EXAMVPLE 20

N- | sopropyl - I -[ 3- (1- oxi do- 3- qU| nol i nyl et hynyl ) phenyl ] -1, 4- d| hydr o[ 1, 8] napht
hyri di n 4-one- 3- car boxanmi de KAM%QE e procedure of EXAVPLE 19, but

substit gt i ng 3b5 NICoeTBsstoh )ﬂqur[Q-oNdOJBL@ﬁdfngrcﬂﬁnmpmmﬂ]ﬂ soline, the title
111 40753 (m - opserc Gk A ey | 24 (%, 00, g5 (m
(m . 2H), Steps-3EbgnylpyridpeN-oxide 63 (s, 1H), 8.73-8.78 (m 211), 8.86
(dd, 11'9 9.05 (s, %bhsolBti& of3-ethPylpyridine in methylene chloride (Sml/mmol)
at room temperature was added m-chloroperoxybenzoic acid (m-CPBA, 70% purity,
1.2 £q) and the resulting mixture was stirred for 2 hours. A further amount of m-
CPBA was added (0.25 eq) and stirring was continued for 1 hour. Calcium hydroxide
~ was added (2 eq) and after 15 minutes the mixture was filtered through celite and the
20  filtrate was evaporated. The solid residue was stirred in ether for 3 hours and filtered
to afford the 3-ethynylpyridine N-oxide compound as a white solid.

Step 2: N-Cyclopropyl-1-[3-( I-oxido—B—pyridinvletthvl)phenvl}-1,4~ -

dihydro[1,8Inaphthyridin-4-one-3-carboxamide.
Following the procedure of EXAMPLE 15, but substituting N-

25 cyclopropyl—1~(3-bromopheny1)-l,4—dihydro[1,8]naphthyridin-4—one—3-¢arboxamide
from Step 1 of EXAMPLE 6 for N-isopropyl-1-(3-bromophenyl)-1.4- .
dihydro[1,8]naphthyridin-4-one-3-catboxamide, and 3-ethynylpyridine N-oxide from
Step 1 for 2-phenyl-3-butyn-2-ol, the N-cyclopropyl-1-[3-(1-oxido-3-
pyridinylethynyl)phenyl]-1,4-dihydro[1, 8]naphthyndm—4-one—3-carboxam1de

30 compound was obtained as a white solid.

' 'H NMR (CDCls) 5 0.66 (m, 2H), 0.84 (m, 2H), 2.96 (m, 1H), 7.26 (m,
1H), 7.37 (d, 1H), 7.45-7.48 (m, 2H), 7.58-7.62 (m, 2H), 7.69 (d, 1H), 8.16 (d, 1H),
8.31 (s, 1H), 8.69 (m, 1H), 8.79 (dd, 1H), 8.99 (s, 1H), 9.73 (br, NH).

b-l'
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10 EXAMPLE 21 : 28 February 2006

N- 1 sopropyl -1 -[ 3-(cycl opropyl et hynyl ) phenyl ] - 1, 4-di hydro[ 1, 8] napht hyri di n-4
-one-3 carboxam de Follow ng the procedure of EXAMPLE 15, but substituting
15 cycl opropyl acetyl ene (Tetrahedron |letters 2000, 41 40073 for
2phenyI‘Y§-"ﬁE‘¥§/’ﬁ- 2-ol, the title compound was obt ai nBHVS4920184,y solid. 1H
NVMR (CDC13) 8 0.83 (m 2H), 0.90 (m 2H), 1.31 (d, 6H), 1.48 (m 1H), 4.31
(m 1H, 7.33 (m 111), 7.45-7.51 (m 3H), 7.55 (d, IH), 872 (m 111),
8.83 (dd,111), 9.01 (s, 111), 9.68 (br, NH). 20 EXAMPLE 22

NI sopropyl -1 -[3-(6-am no-3pyridi nyl et hynyl ) phenyl ] -1, 4-di hydro[ |, 8] napht hy
-ridin 4-one-3-carboxam de FolEXAMPLE 1Y procedure of EXAMPLE 19, but

bstityting but. 25.substityti - Fn in-
3~ br orod\TBraN Lo PR iR Hpra AR i
(CDC13) 8 1.33 (d, 6H), 4.31-pe3-eaboxamide (br  NH2), 6.49 (d; 111), 7.40
(m 1H), 7.48 (mdpoya)wmgth adGR of EXANIPLE 1506t bubstitutihg B128 (s, 1H), 8.72
111) -'g?zmﬁ

I( ;n opégﬁgﬁﬁgfﬁfgﬁl%‘l}}%%g 3%%%‘& fﬁ%ﬁﬁ? <(10?1!:‘0‘%? F%Qvés %3? I di ny :_Et ﬁi nyNIV ] phen

. yl }- 1, 4sdiidydr o[ 1, 8] napht hyri di n- 4- one- 3-carboxam de - Step 1:

3- Brono- 5- ( 1- hydr mﬁﬁ ‘et lgpn)" 1,78 @eery), 287 frbrdargg 4806 WO 03/ 018579
PCT/ CA02/ 01324 To‘ﬁe(l SO @%ﬂﬁ@%%ﬁg@gﬁgwﬁ?ﬁwgﬁ g, 4.4mol) in
di et hyl 2EBt42t (og 1507330, oGl é »&o3(¢ 6 "fetthyl nagnesi um
brom de (i) TESIP (s, (1110 8 2RIV, (NHienot elssetvedng sl urry was refluxed for 2

hours then cool ed and quenched wth an excess of 0.5M aqueous nobnobasic
sodit¥m phosphate and 5 partitioned between ether and water. The product
fromthe organi c phase was cHEBMMIPAE Bohed on silica gel eluting with a

2:1:2 nixture of @&cRfopyRR-ENAniAeg-ethylpent-1-ynyDphenyl]-14-
dihydro[1,8Inaphthyridin-4-one-3-carboxamide
Following the procedure of EXAMPLE 17, but substituting N-

15 cyclopropyl—l-(3-bromophenyl)-1,4—d1'hyd1'o[1,8]naphﬂ1yridin-4—one—3-carboxamide
from Step 1 of EXAMPLE 6 for N-isopropyl-1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide, the title compound was obtained as a
solid. _

H NMR (CDCls) 5 0.66 (m, 2H), 0.84 (m, 2H), 1.05 (& 6H), 1.57 (m,
20 2H), 1.70 (m, 2H), 2.96 (m, 1H), 7.33 (d, 1H), 7.44-7.49 (m, 3H), 7.54 (d, 1H), 8.69
(m, 1H), 8.77 (dd, 1H), 8.97 (s, 1H), 9.75 (br, NH). (NH; not observed).

: EXAMPLE 19
N—Isopropyl-l;[3-(3-quinolinylethynyi)pheny1]-1,4»dihydro{1,8]naphthyridin—4-one—3-
25 carboxamide
Following the procedure of EXAMPLE 15, but substituting N-
isopropyl~1-(3-ethynylphenyl)-1,4~dihydro[1,8]naphthyridin-4~0ne—3—carboxamidc
from Step 2 of EXAMPLE 5 for 2-phenyl-3-butyn-2-ol, and 3-bromoguinoline for N-
isopropyl-l-(s-bromophenyl)-1,4-dihydro[1,8]naphﬂ1yridin-4—on&-3-carboxamide, the
30 . title compound was obtained as a solid. |
'H NMR (CDCL) & 1.32 (d, 6H), 4.32 (m, 1H), 7.48-7.51 (m, 2H),
7.58-7.65 (m, 2H), 7.71 (s, 1H), 7.73-7.80 (m, 2H), 7.83 (d, 1H), 8.12 (d, 1H), 8.35(,
1H), 8.75 (m, 1H), 8.85 (dd, 1¥D, 9.02 (s, 1H), 9.06 (s, 1H), 9.65 (br, NH).
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_armoni a- sat ur at ed met hyl ene chloride to affordthe3 brg Bruhy sHedr oxy- | -
net hyl et hyl ) pyri di ne conpound as a yellow oil. E’g-‘e rg(a rono-5- 1-h
drox -1-neth leth 1 'dine-N-oxide. 10 To a solutlon of

3- br ono- droxy-1-nmet hyl ethyl)pyridine from St

~chl orofglgr?ﬁ’msavﬁ) was added m chl or oper oxybenzoi c acﬁ%r%@z 5 eq) and
the resulting mxture was stirred at roomtenperature for 18 hours An
excess of cal ci um hydroxi de was added and after stirring for 5 mnutes, the
m xture was filtered through celite and the filtrate was evaporated. The

- crude material was 15 chromat ographed on silica gel eluting with 10%
et hanol in methylene chloride (BXAMPIE20W th ammonia) to afford the

Sro o AT Ao Y g Qi R EDF) Bas Loy SRR & solid.
nvridi nvl et hvnvl | nhenvl} 14- m—mwﬁarhgiaﬂnd%dl di n- 4- one- 3- carboxani de. 20
Fol | owi ng the pro fmAMPLEq@bmtlsmmuﬁﬁgbk

i soprapyl -1 -(3 yI h 1,4-dih 8] na one- 3- car boxam
ide Pr orPF‘EW’FL i g"%”ﬁ% ‘é’n‘?}lﬂx‘fh é&% ﬁ’é‘s‘fy gﬂB"d@Sel hydr oxy- | -
met hyl et kylid.pyri di ne- N-oxi de from Step 2 for

i myaroly o napn IRERICR AT R B B L O

N-i sopr opyd 11“%&?%@752%831(%}95/7 {m 25D, 863 (s3 11D,

pyri di nylgejgm/m@d,gﬁyrgygﬁ}(dd,,lmobmw@rn{{l 987 qapfEhyri di n-4 one- 3- car boxam de
corrpollﬂnd was obtained as a solid. H NWVR (CDC13) 81.32 (d, 6H), 1.64 (s,
611),

2.22 (br,1H, OH), 4.30 IM 7.45-7.52 (m 2H), 7.60 (t, 111),
7.66 (s, 1H), 7.72 (d, 1H), W 8.70 (br, 21-1), 8.73 (m 1H),

8.84 (dd, daft4Nne-3-
| sopr E)pylr}:m- Fm%fpﬁ?(@%d roxi/e_tt%m??&l{eh{d} lﬁl—&h dﬁﬂly” di njg} et hy%‘;?] phenyl }-1,4-

et hyl)
di hydr o[ 1, 8] napht hyri di n- 4- one- § & Anmide Ste 1: 5-Bronp-2- 1 h drox
-1-neth leth | ' diFulowihg thefroeednse of EXAMPLBIS 0@ 3utBtiRgng CA02/ 01324

15  cyclopropylacetylene (Tetrahedron letters 2000, 41, 4007) for 2-phenyl-3-butyn-2-ol,
- the title compound was obtained as a gray solid.
: 'H NMR (CDCls) & 0.83 (m, 2H), 0.90 (m, 2H), 1.31 (d, 6H), 1.48 (m,
1H), 4.31 (m, 1H), 7.33 (m, 1H), 7.45-7._'51 (m, 3H), 7.55 (d, 1H), 8.72 (m, 1H), 8.83
(dd, 1H), 9.01 (s, 1H), 9.68 (br, NH).
20
EXAMPLE 22
N-Isopropyl-1-{3-(6-amino-3-pyridinylethynyl)phenyl]-1,4-dihydro[ 1,8 naphthyridin-
4-one-3-carboxamide
Following the procedure of EXAMPLE 19, but substituting but
25  substituting 5—bromo-2—am1nopynd1ne for 3-bromoquinocline, the title compound was
obtained as a solid.
'H NMR (CDCl3) § 1.33 (4, 6H), 4.31 (m, 1H), 4.71 (br, NHy), 6.49 (d,
- 1H),740(m, 1H), 7.48 (m, 1H), 7.54-7.60 (m, 3H), 7.68 (d, 1H), 8.28 (s, 1H), 8.72
(m, 1H), 8.83 (dd, 1H), 9.04 (s, 1H), 9.67 (br, NH).
30 ,
EXAMPLE 23
N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyl)-1-oxido-3-pyridinylethynyljpheny! }-
1.4-dihydro[1,8]naphthyridin-4-one-~3-carboxamide
Step 1: 3-Bromo-5-(1-hydroxy-1-methylethyl

—
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To a suspension of 2,5-di bronmopyridine in toluene (12nihgmahja ed to
78C was added n-butyllithium2.5Min hexanes (1ASeq) and the resulting

m xture was stirred in the cold for 2.5 hours. Acetone (2eq) was added and
stirri [}\ﬁb was continued for 1.5h. After quenching wth saturated agueous
amoni UKPEHPEFPde 5 sol ution, the mixture was war med FEHCAB R ¥ enper at ur e
~and partitioned between et hyI acetate and water. The product fromthe
organi ¢ phase was chromat ographed on silica gel eluting with 20% et hyl
acetate in hexane to afford the 5-brono-2-(1-hydroxy-I|.- nethylethyl)
pyridi ne conpound as a syrup. Step 2: 5-Bronmp-2 1-neth 1- - 2- trinmethlsil
| ethox methox ethygly s@wﬁan oﬂ&hﬂg-bmﬁ@mwﬁnma(n02g,44mmol) in diethyl

5-b 2- t t Anmol ) i
et hy | o SHELE S diedg N s pr ety BB B B TTD )
(37. 3metheanmzxzmmolmwbs;ﬂtmsmmwfbmhci/forahprerﬁ thga coqladandmpl ) . The
resul ti ” ﬁ%ﬁ@%&é& b 0.5¥% a eoﬁpﬂahéb%ﬁe%&ﬁrupmsbﬁﬂe&ﬁ hours, then

. refl uxed ours ter c n 00 ture the m xture was
quencﬁedpﬁrgﬁweﬂﬁe%"&@flﬁth‘?féﬂdgarﬁ’é(i;@ Pg‘i’éfﬁ'r#%ﬂ% 3*‘5&8‘1% i on and

{)ﬁrt i ti Oél&dmbtﬁgﬂﬂﬁ% on RBickhydl eluting vith ni2cie2 middure/af ether, ﬂdn@nc:mdje pr?ﬂug(t)/ f:gml
e organic ase ing w 0 et hy

hoot ot o PR e SRR (RREMARRSH A83 Snd R it

(trinmet hmleﬁwleWy))B!ﬂdUW})mE@lH@W]ﬂé@lm 9ibyri di neconpound. Step 3:
2- { 1- Vet gy daigr&gaé;t {ih L mﬁmm;/et hy~-5 20 F trimeth |sil

1 eth 1 I"dl ne. 51% é@@ngﬁy%gqxg%_?é&gl&h%&dﬁ%LE 1, but

subst®t uti ng the
N-i sopr o$teh-1 (3 (1 Bafal)inojomiyrtn) (10m) was added m-chloroperoxybenzoic acid 70%

di hydro[ﬁlf&@%{)y Q%hﬁi ghéf&&?%vaésﬁ%d)a@meﬁlﬁeﬂméﬁof 19k | 4 | Yl acetyl ene

{gr(tfrﬁﬁqqgsl of icalgipndyy i GinmndryRexife Wt plile zf.fgpp')s ing for 5 minutes, the mixture

[ (trimet {ys Ghdrd mﬁugy&aﬂte] wrtwmtraemwpmpnmedaa‘hmcmdc mateialQtagp 4: 5-Eth 1-2-

t Fol | ow th
procigur%hIB]F'a ?I@éﬁ 8131 E“é %&rﬂﬁ’i? E[Elﬁ%ﬁ ltt?tdtam#engaﬁ&der oduct from
present (aeipatal wig annproye afigr e 3- ty:op]pri ﬁe‘!YﬁWE'lll'yl et hynyI ) phenyl ] -

1, 4-di hy ?ﬁmmfkgb@ dﬁﬂﬂ o) gcﬂirdboxam de, the
5- et hyny%%%“ﬁe 0[ affp arrae

Qoxy]nethoxy}ethyl)pyndlne
conpound 16- 1-nethyl-1-{ 12
tinmeth |gy arhoxamidel- dih dro 18 na

- hth bﬁi I n-4- one 3- ﬁ%ﬁ?&fﬁg [ﬁleqﬁooe&ﬁ E?EXHWL@Q@@M substituting N-
isopropyl-1-(3-cthynylphenyl)-1,4-dihydro[1 ,8]naphihyridin-4-one-3-carboxamide
from EXAMPLE 5 for 2-phenyl-3-butyn-2-ol, and 3-bromo-5-(1-hydroxy-1-
methylethyl)pyridine-N-oxide from Step 2 for N-isopropyl-1-(3-bromophenyl)-1.4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide, the N-isopropyl-1-~{3-[5-(1-hydroxy-

25  1-methylethyl)-1-oxido-3-pyridinylethynyljphenyl}-1,4-dihydro[1,8}naphthyridin-4-
- one-3-carboxamide compound was obtained as a solid. -
'"H NMR (CDCls) 8 1.32 (d, 6H), 1.64 (s, 6H), 2.22 (br, 1H, OH), 4.30
(m, 1H), 7.45-7.52 (m, 2H), 7.60 (t, 1H), 7.66 (s, 1H), 7.72 (d, 1H), 7.98 (s, 1H), 8.70
(br, 2H), 8.73 (m, 1H), 8.84 (dd, 1H), 9.03 (s, 1H), 9.68 (br, NH)

RS ORION 3+ 3-(1-h l ':‘- - 1netny '.',

30
» EXAMPLE 24
N—Isopmpyl—l—{B-[ﬁ-(l-hydroxy—1-methylethyl)-S-pyﬁdinylemynyl]phenyl}-1,4-
dihydro[1,81naphthyridin-4-one-3-carboxamide
Step 1: 5-Bromo-2-(1-hydroxy-1-methylethyl) pyridine.

-
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WO 03/018579. PCT/ CA02/ 01324 Fol | owi ng the procedure of ofireBranP30deXAMPLE

1, but substituting the product frompresent Step 4 for phenylacetyl ene,

. the Nisopropyl-I-(3-1[6-(1- nethyl-1-{

(2-tri ”?ﬁ\é*ofz}slﬁﬁl ) et hoxyl net hoxy) et hyl ) pyri di n-3-yl | (99}65/ %’,B‘penyl )-1, 4-
o[ 1, 8] nap

di hydr t hyri di n- 4- one- 3- car boxam de conpoun was 8PF4 ned. "eth
1-3- din leth 1 hen 1 y_ySStep 6: NNIsoro 1-1- 3- 6- 1-h drox -1-neth
1 1 4-dih drol8 na hth 'din-4- one 3-carboxam de. To a solution of
N-isopropyl-1-(3-([6-(1-nethyl-1-{ {2- ~

trinmethylsilyl)ethoxyl met hoxy eth I)pyr| J;enyl )-1, 4-

di hydr o[ 1, 8] napht Hkor4 s¥ppensio &%d ﬁ@t ﬁww resent Step 5 in
10 net h%&%ﬁtﬁh—b%%aﬁ&afﬂ-ﬁdﬁ?ﬂdﬂhnﬂ smnmneam@aeq)mndthmsohmgtuc acid
(3.2l . The  resul tcl n ﬁ(&rﬁ et&tel(\ﬁ,\crézq, (QF,{ 13.19“5*|0urs t hen at
room t eWHEVEMASS H‘r8 ure neut r |ze oWy wth

sat ur at edraﬁﬁwﬁﬂu&d fosnﬁh Mn&duqmemcluog]mth sem@tqdalﬂ'@qws ywaenipachlosde et hyl ene

chl or E’(ﬁ‘ﬂﬂh"‘@ to MEnf fetriperatur® Md faRitieh it weep RASE Was
chr omat ogr aphé on SI ca éhylene

elutln%wth 40% ug?the (wn
chl or i deacstate andewasery (The p@ ‘&F@H@é‘iﬁ “'s?]}aﬁ?‘gﬁscl room tenperature
for 2 hopgsning with! 200 dtigyl hctass ih hexdne kreaffdrd theSrtwpye-2+(1-H3dPEY-{-1- hydr oxy- 1-

mat hil Sfﬁéﬁ‘%’ﬁw“ g‘BﬁfYWn-t%g-l lc?hr boxa 'de c .l%ie as solid. '"H

NIVR (AceStepe: GBiroRo-42-(24 athyl *4.57 20 (s,
1H, o 7.61 (M fdddolutibn 6O5-Brofrd-L- (lnhycﬁdi)y 1- ﬁet}iﬁeﬁ'lm) Pﬂﬂfm)e fram88 (s, I H),

182 ik iy b o 156 0 5,

3 [ 6- (I - bijisbpeopylethytuetitey(BEBiunb]) and 24 iriensts sgiyhathnxms}ap@fw?phenw }- 25

‘sep B SpeRmrd o 1®hourg, théne procedur e
D Otk RNl I Brchod A e

stitutin
N- i sopr opfluxed fos 24 boyrs.- m CORLNE T TR %ﬁ the;mixture was quenched
pyfri (isnylw@&m eémbhnimﬁumakhb;ddcmildutﬁ]anépmmcdbﬁwem one- 3- car boxami de
from exanpl.e, 24 r ( lwagyri dine, the title
corrpound 13(5‘5?%& H%%a“a“%?sﬁr %ude%gd‘ﬁm (Acéa%‘%%mv}asdéﬁ (d, 6M 1.60
(s, 611) chromb®g(aphedionsilicy gszl&luh@s with 676 ethylpcetaie %“ifﬁ 2§ 7.72-7.78

211 éfiofgethyl Bomigouuy 111), 8.78
E(Td )bgoh?i {1 ﬁlel E‘L{ [%(ﬁﬁetlgzﬂ?;ly%ﬂéixﬁm ofWethyliyiijline Borpou: ),

2-(1-Me
20 tnmeth Isityl)eth idine. .
Foliowmg the procedure of Step 5 of EXAMPLE 1, but substltlmng

the product from present Step 2 for N-isopropyl-1-(3-bromophenyl)-1,4-
dihydro{1,8]naphthyridin-4-one-3-carboxamide and trimethylsilylacetyiene for
. phenylacetylene, the 2-(1-methyl-1- -{[2-(trimethylsilyl)ethoxy]methoxy }ethyl)-5-
25  [(trimethylsilyD)ethynyl]pyridine compound was obtained .

Following the procedure of Step 2 of EXAMPLE 5, but substituting
the product from present Step 3 for N-isopropyl-1-{3-(trimethylsilylethynyl)phenyl}-
1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide, the 5-cthynyl-2-(1-methyl-1-{[2-

30 (trimethylsilyl)ethoxy]methoxy}ethyDpyridine compound was obtained. '
Step 5: N-Isopropyl-1-{3-{{6-(1-methyl-1-{{2-

trimethylsilyethoxylmethoxy lethyDpyridin-3-yllethynyl }phenyl)-1 A-

dihydrof1.8 |naphﬂ1m’din~4—one-3-catboxamide.

. -BT-




28 February 2006 WO 03/018579 PCT/ CA02/ 01324 EXAMPLE 2628 February 2006

N- 1 sopropyl - 1-{3-[ 4- (1- hydroxy-1| - net hyl et hyl ) -2-pyri di nyl et hynyl | phenyl )-1,.
4 di hydro[ 1, 8] napht hyri di n- 4- one- 3-carboxam de Ste 1. Methyl _

2- br onj on| cot| nate. 5 To a solution of 2-bronoisoni (gﬁ} ni cid (Chem
Pharm ¥{%0183890, 38, 2446) (2.0g) in tetrahydrome é(‘ﬁf was added
excess et hereal di azonet hane and the resulting m xture was stirred at room
tenperature for 1 hour. The mi xture was evaporated and the product

chromat ographed on silica gel eluting with a 1:3 mxture of -ethyl acetate
and hexane to afford the nethyl 2-bronoisonicotinate ester as 10 a
colorless |iquid. Bskovang e Rlooednrelof Stép 8ipHEXAMRTR h buebstitutiigdi ne Fol | owi ng

D it SnpBa i esry Sten L0 bl W‘P"'g AR IR ate, the

2- br om@%ﬂl}lﬁyﬂrmylelhyml]@ﬂﬂo&]ﬁvﬂv)w pgidipdydehmyhiRieybrifned as a

whi te soldigharofP,8 ﬁ&hynmn—dl-one-‘_’:-carboxanude compound was obtained. .
i¥henyl}

3N—Isoprpy|-|- - | - | I )= 23.
14-di B dr¥ens: i ARSI ar-poxant o
EXAMPLE lﬁh@hﬂm&ﬂmwm
br ono- 4- (1- hydr oxy Iq BthPLE t Step 2 for 3-
~bronoqui nali ne thgbﬁgiaptg% ro&yt}aﬁw dfﬁ tﬁfﬂipﬁ?‘ogi met hyl et hyl )-2 20
pyri di nyltémﬁtyﬁiﬂlﬂmﬂﬂ)ﬂ@m}e Y § f E\‘Hﬁ d'1 4- one- 3- car boxani de
coipound difgdrn @0@@3%&%ﬁaﬂﬂdﬁpﬁoﬁﬁcNﬁﬂn@MﬂﬁSt@-&iﬁ) 31.27 (d, 611),
1.55 o m IM 7.63 (m 1H),
7 o5 b° 755“?"?1?{13@{’ °“9gt%ﬂ]ﬁ“8‘“élﬁ% CQ‘%”S@? m"f‘ﬁ; d, 1H), 8.77 (m
1W 8. 80 (B2wL/mtpl). Thomsylteng mirfure wassined natﬁ RQify [omp7 N
| sopr Opy'ce:h e{m"iuie%ax(zlhd%ysd ﬁtﬁéﬁnﬁmﬁ&ﬁdambﬁ&dma si&wlgwithdatﬁﬁateﬂfabﬂdwb] phenyl }-1, 4-
di hydr o[ 1 a&g%t rlg% ‘Ee, ear otgq 3’6’ ?T%lf)a %e g ge 1 h drox
“1-neth (sedigm o anghpaptitioged btpengpetsylene chloride and wd cﬁ P8 et hyl et her

(5m Jm‘roln);atamsfromahﬂagm«;pmm;rasaimbmatctgmghbdonmh@rgehelmnglvnﬂ?@%nes (1.05 eq)
was ggdedun) &V‘liné(mylenc chloride and the purified product was stirred in ether at room -

temperature for 2 hours and filtered to afford the N-isopropyl-1-{3-[6-(1-hydroxy-1-

_ methylethyi)-3~pjrridinylcthynyl]phenyl}-i,4—dihydro[1,8]naphthyridin-4~onc—3—

carboxamide compound as solid.

1Y NMR (Acetone-dg) 8 1.24 (d, 6H), 1.50 (s, 6H), 4.18 (m, lH), 4.57
20 (s, 1H, OH), 7.61 (m, 1H), 7.69-7.74 (m, 3H), 7.78 (m, 1H), 7.88 (s, 1H), 7.93 (dd,
1H), 8.68 (s, 1H), 8.74 (m, 1H), 8.78 (dd, 1H), 8.88 (s, 1H), 9.63 (br, NH).

ynyi 1phen | -
e procedure of

_ EXAMPLE 25
‘N-Isopropyl-1-{3-[6-(1-hydroxy-1-methylethyl)-1-oxido-3-pyridinylethynyllphenyl }-
25 1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide
Following the procedure of Step 2 of EXAMPLE 23, but substituting
N-isopropy}-1-{3-{6-(1-hydroxy-1-methylethyl)-3-pyridinylethynyl]phenyl}-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide from example 24 for 3-bromo-5-(1-
hydroxy-1-methylethyl)pyridine, the title compound was obtained as a solid.
30 'H NMR (Acetone-dg) 8 1.25 (d, 6H), 1.60 (s, 6H), 4.18 (m, 1H), 7.24
(s, 1H, OH), 7.60-7.63 (m,-BH), 7.72-7.78 (m, 2H), 7.82 (d, 1H), 7.91 (s, 1H), 8.46 (s,
1H), 8.74 (m, 1H), 8.78 (dd, 1H), 8.87 (s, 1H), 9.62 (br, NH).
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After 2 hrs in the cold, acetone (1.3 eq) was added and ygidebhjaRgo0MS
continued for 1 hour. The resulting mxture was quenched w th 'saturated
aqueous ammoni um chloride solution, warnmed to roomtenperature, and

par't'itl%gjclj@%; ween ether and -59 28 February 2006 WQ Q31018579

PCTI CAO “wat er. The crude product fromthe organic p%ase was
triturated with 1:1 ether-hexane and filtered to afford the

2- brono-5-(1- hydroxy- 1 -nethylethyl)pyridine conmpound as a soli d SLep 2:
5- 1-H drox -1-neth leth | -2- trineth Isil | eth | dine. 5 Follow ng the
procedure of EXAMPLE 15, but substltutlng the product

2- br onp- 5- (1- hydroxy 1- met hy| eERAMBRERBi ne from present Step 1 for N

i sopropyl IlIIs(oi 0?? ]ll))dmk 4@@5{5@@1 ﬁhmﬁﬁbﬁhw]pﬁbnm}él}@ne 3- - car boxanmi
de and trineth S|Iy ety EIh &ﬁe‘%“ﬁi}l“?ﬁ - butyn-2-ol, the

5- (1- hydr oxy- 1- et hyﬂ’@ﬂ‘l]ﬂ?[) Bap ‘?‘@"F ft hynyl I pyridi ne corrpound

- was obt aggepd; Mb@.y&.em&msam&tmaﬂe-5 1-h drox -1 meth leth 1 'dine. Follow ng
the procedure o > Jnt product

5-(1- iydr oxy- 1- rret soﬁlltﬁlg{'? tn‘rj:slmflrcém]h |SI I y@et%ﬁaﬁﬁfum m?)c(i)l ne from
present RW@@@&)IMQWWUI lglé«)?’ﬁsrﬁdﬁlﬁ‘iﬁ&? }/e@i/ %%Wenyl | -1, 4-

di hydrﬁ[ SRRIEAY ﬁix@h@vﬁ@ﬁfﬁe&aﬁ@éﬁmﬂﬁefﬁrh&oﬁfﬂm;myﬂuré (1- lhydroxy |
15 net hyl et | Igso ro 3- 5-
1-h dr Oxwaslevég%:ﬁgcﬁ ‘?meg'ggeglp tﬁ?ﬁﬁp}}%gtoﬁ sﬂ?ﬁjgel%ﬂ%&lhth ro 1 Sna hth'

~di n4. onemktwravbekylnelge mﬁtihdxmwtmgffmrﬁélwpn@b}é@chf@ﬂ@ﬁomnﬂﬁqgs but

subs tuf] r oduct . et hynyl - 5- (1- hydroxy 1- nethylethyl)pyrldlne
from ?)re%%(g‘?ﬂépﬁ%m@ 2- 1yl but n 2-ol, the

N- | sopr ogp 23 2-Bzon ﬂén = ,.« G e PRy et 1y |)-2 pyridinylethynyl]phenyl }
- 1 4 d| hydro[ 1, BRHMMEWelmbdadzﬂeoﬁﬁteﬁloéEKAME& hubsupstiingwas obt ai ned.

1 H) 7 4§1Dgy]g%b@moxs§ﬂfénn?teg@n‘t ]grt];seﬁ(%tgﬁ 1 f@%&%ﬂ 54 %r%n(c%hnalé"fc@?b 4 :7318 6( m
(dd, 1H), broﬁiﬁ-@(l?!@d(qu—limgthylghyl)py{xme gqqgoun@wggo I\ﬁn 80l ( s,11), 9.67
(br, 15H) g¢ed®: N-IESHROA-E {394-(L-hydroxy-1-methylethyl): 2-pvndmv1ethvnvjphenvn-
1.4-dihydro[ 1.8 maphthyridin-4-one-3-carboxamide.
Following the procedure of EXAMPLE 19, but substituting the 2-
bromo-4-{1-hydroxy-1-methylethyl)pyridine from present Step 2 for 3-
. bromogquinoline, the N-isopropyl-1- ~{3-[4-(1-hydroxy-1-methylethyl)-2-
20 pyridinylethynyl]phenyl}-1,4-dihydro{1, 8]naphﬂ1yndm—4-one—3-carboxam1de
compound was obtained as a yellow foam.
'H NMR (Acetone-dg) § 1.27 (d, 6H), 1.55 (s, 6H), 4.20 (m, 1H), 4.42
(s, 1H, OH), 7.52 (m, 1D, 7.63 (m, 1H), 7.72-7.79 (m, 3H), 7.84 (d, 1H), 7.95 (s,
1H), 8.55 (d, 1H), 8.77 (m, 1H), 8.80 (dd, 1H), 8.92 (s, 1H), 9.65 (br, NH).

-

25
' EXAMPLE 27 _ _
N-Isopropyl-1-{3-[5-(} -hydroxy-1-methylethyl)-2-pyridinylethynyl]phenyl}-1,4-
dihyd:o[1,8]naphthyridin~4—one—3-carboxamide
Step 1: 2-Bromo-5-(1-hydroxy-1-methylethyl
30 A solution of 2,5-dibromopyridine in diethy! ether (5mI/mmol) was
cooled to ~78°C, and n-butyllithium 2.5M in hexanes (1.05 eq) was added slowly.
After 2 hrs in the cold, acetone (1.3 eq) was added and stirring was continued for 1
hour. The resulting mixture was quenched with saturated aqueous ammonium
chloride solution, warmed to room temperature, and partitioned between ether and

-
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N-1sopropyl -1-(3-[6-(I-hydroxy-I-nethylethyl)-2-pyridi ngh@egmy)umenyl }-1,
4 di hydro[ 1, 8] napht hyri di n-4-one-3-carboxam de Ste 1: 2 Brono-6- 1-h drox
-1l-nmeth leth 1 dine. Followi ng the procedure of Step 1 of EXAMPLE 27, but

substltutl 2 6- di br onopyri di ne for 2,5-di bronmopyridjn h

2- Br ono% ’ﬁ ﬁ droxy | - met hyl et hyl)pyr| di ne corrpounc}’qx&?“gﬁ)lﬁg‘i ned as a
sol id. 28 February 2006 WO 03/018579 PCT/ CA02/ 01324 Step 2: N-1sopropy
1, 4-di hydrof dro 1 8 nahth din-4-one-3-carboxam de. Follow ng the

procedure of EXAMPLE 19, but substituting the product 2
Br ono- 6- (I - hydroxy-I-nmet hyl ethyl )pyridine frompresent Step | for 3- 5

br Onngﬂﬁ%ﬂ "ﬁle cridd rd&ubt&ﬁﬂf@@ﬁi gahic DRask Graf fritudated mathyl: etimedhbrane t hylz) 2 .
rrdin e car poxande
CS boun R é?ﬁ%@"ﬁa o Q@@%‘%éfﬁi‘ﬁ@?ﬂh%%‘ieﬁpmga@ 432 (m
IH), 4. 8£sdbﬂ 1H, 011), 7. 38 (d, 1H), 7.43-7.52 (rn 3H), 7.60 (t, 11f),
- , { S 11 e hrdife.84 (dd, 1H), 9.03 (s,
_ |H) 9. 0’3

N- Q/ci opr opyI [1- { 0{1%“”(% ﬂ??)ﬁﬂ?"ﬁ%e ﬁ%w&%% buisubtcbgl(mtdl 5 the
pyri di nyﬂnealh;ym&mmy%y&eﬁy-ﬂﬂﬁlhw&ybﬁmﬂﬂf&phpmt 8tep-l4otde- 3- car boxani i de

tl ﬁestfﬁcxg%p%v?{;?@%{&n éﬂ @41)’ Lxﬁwﬁr&ﬁ%ﬁa hhﬁ»ht}mE -oﬂa' %ar%x@.iﬁidé%nd Fol | owi ng
5-brom - @m(eﬂlylﬁylaﬂagthlenq fo%phgny]é‘l ‘Itkﬁ %Zl YroRy; %ylithglP_ZEXAI\/PLE 24 for

*3- brono @Mﬂ&ﬁﬁwﬂpyﬂtﬁﬁwb@mwwabwfahﬁdﬂe the

5-Brono-2- (1- é nﬁfn@e N--oxi de corrpound was obt ai ned.
20 S@%p - Oxy- 1- met hyl et hyl -1-oxi do- 3-
pyri dinyl eyl | pt hmﬁouowingﬂmro@dm«y@mmzz@f @blﬁﬂ&lﬁ%s%ngs car boxami de.

Fol | owi ngl 0G € & WM@ fcerim Ipytidige fibm
| pRA: :-?Ogiﬁm"?’ é:g ity st
f’icoﬁﬁrgﬁ%@mﬁgaaq PR %ut yh 250l and
5- br ono- @hﬁmmmﬁ@xmyhmna&nﬁmdaﬂbmye )thgﬂ-eﬂiymé-SM-idWMEY-i-r om present Step 1

forN—so | 21- 4dhdrol8nahthrdn4-
-~ one- éSLaPS%)%E%YQMIFCQEiBM%X&O (3 _ E 'h]e oxy- 1 ,
) et hyl et tep B N eIYYL-B=1 S 1-HYQHRA Yo LAY RGN 22N D

1.4-dihydro[1.8 Inaphthyridin-4-one-3-carboxamide.
Following the procedure of EXAMPLE 15 but substituting the

product 2~ethynyl;5—(1-hydroxy~1-methylethy1)pyﬁdine from present Step 3 for 2-
20  phenyl-3-butyn-2-ol, the N—Isopropyl—l—{3-[5-(l-hydroxy—l-methylethyl)l-Q.—
- -pyridinylethynyl]phenyl}-l,4~djhydro[1,8]naphthyridin—4—0ne—3-carboxamide
compound was obtained.
'H NMR (CDCls) § 1.32 (d, 6H), 1.66 (s, 6H), 2.08 (s, 1H, OH), 4.31
(m, 1H), 7.46-7.55 (m, 3H), 7.61 (t, 1H), 7.71 (s, 1H), 7.78 (d, 1H), 7.86 (dd, 1H),
25  8.73 (m, 1), 8.77 (m, 1H), 8.83 (dd, 1H), 9.04 (s, 1H), 9.67 (br, NH).

'EXAMPLE 28
N-Isopropyl—l-{3—[6-(1-hydroxy—I-methylethyl)-z-pyridinylemynyl] phenyl}-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
30  Step 1: 2-Bromo-6-(1-hydroxy-1-methylethyl)pyridine.
Following the procedure of Step 1 of EXAMPLE 27, but substituting
2,6-dibromopyridine for 2,5-dibromopyridine, the 2-Bromo-6-(1-hydroxy-1-
methylethyl)pyridine compound was obtained as a solid.
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1, 4- d|hydro[1 8] napht hyri di n- 4- one- 3- car boxami de COWpOU@@F@%ﬂE%P gighed as a
solid. 30 'H NMWR (CDC13) 8 0.66 (m 214), 0.84 (m 2H), 1.66 (s, 611), 2.96
(m 1H), 7.34 (d, 1H), 7 43-7.50 (m 4H), 7.58- 7 62 (m 21) 7.69 (d, 1H)
8. 33 (s 8.69 (m 1H), 8.79 (dd,1H), 8.9 9.73 (br,

NH) . ’r“ﬁsas'r’%ooa VD 03] 018579 PeT) Ono2 124 EXAHIGA bRt
Isopropyl-l-{3 [ (4-pyridin-3-yl phenyl)ethynyl]phenyl}-1,4 - di hydr o[

1, 8] napht hyri di n- 4- one- 3- carboxam de Step 1: 3-(4-Broponhenyl)pyridine. 5 A
m xture of pyridine-3-boronic acid 1, 3-propanedi ol cyclic ester, 4-

~ bronoi odobenzene (1 leq), [1, 1 bIS
(di phenylSg pehp i (e EoRd Hhobdi and 2M aqueous

;g(cj:l u][nofalzﬁv gn(sira%gawﬁ&]n_ul%ng} ‘Dx&{nggmamde (2m Jmmol ) was stirred at

Uencni ng ueous anmoni um chl ori de
sol ution the 10 mﬁqllﬁ’rﬂéngﬁﬂ%P@W?%QfMMeh“té%wuﬁﬁg‘f’ate and water and
- the cr udq,rdah@m.lgﬁon{d:@m@Myqr-mamylethpmmmdmmpremaStegiléqfrrsed on sil.ica gel

| ut t t fford th

5 (4- B orftmeinplny Med¥ e gl b '%%%Eéﬁn%ﬂﬂ@?@gﬁ“e PR

| sopr opylpyﬁdlmﬁemlmmurm -BihygiopiEnapthygidip exgmz;le 15

di hydro[ L gﬂ.lﬁﬂgﬁ 4- 4-one- 3-carboxam de. Followi ng the procedure of .
t su

e e sl gyt d o

i’ éi pbeﬂwn),emy:m (dpﬂemyl43}7521(m43H)dﬁ5éﬂ|{b[lH) 770-1\;53(11362?él7n7:;d 20 ' H NMR
(oot aiia G Ay by, SgeRRE as o7 fed- B0 T A8 (m
IM 7.53-7.64 (m 6H), 7.70 (d,. 1H), 7.88 (d, 1H), 8.60 8.71 (m 1H),

8.82 (dd, lH) 8 86 (s, 1H, 9%@1,}2119 9.63 (br, NH). EXAMPLE 31 25
N- | sopr opyl -

[5- (1- hydr oxy ' ‘EX’?%P&%% oiels th%‘mm e?ﬁth?ﬁ]?)i“?’%h’°"“f°53 1, 4-
di hydr o[ 1, 8pyadimtlétrynyiphensl} daediBydreld -4-one-3- carboxamlde
15 Step 1: S-Bromo-2-( ~h1droxy—1—meﬂiylethyl ypyridine N~ox1de
Following the procedure of Step 2 of EXAMPLE 23, but substituting

E

C

S-bromo—z-(l-hydroxy-l—methylethyl)pyndme from Step 1 of EXAMPLE 24 for 3-
bromo-5-(1-hydroxy-1-methylethyl)pyridine, the 5-Bromo-2-(1-hydroxy-1-
methylethyl)pyridine N-oxide compound was obtained.

: 1-oxido-3-

pm'ﬂinyledlmyl |phenyl}-1.4-dihydro{1.8 |naph-thy_r;dm—4—one~3—carboxamide.
Following the procedure of EXAMPLE 15, but substituting N-

cyclopropyl-1-(3-ethynylphenyl)-1 4-dihydro{1,8Inaphthyridin-4-one-3-carboxamide

. from EXAMPLE 6 for 2-phenyl-3-butyn-2-ol and 5-bromo-2-(1-hydroxy-1-

25  methylethyl)pyridine-N-oxide from present Step 1 for N-isopropyl-1-(3-
bromophenyl)-1,4-dihydrof1,8]naphthyridin-4-one-3-carboxamide, the N~
cyclopropyl-1-{3-[6-(1-hydroxy-1-methylethyl)-1-oxido-3-pyridinylethynyl]phenyl } -
1,4-dihydro[1, 8]naphthyndm—4~onc—3-carboxam1de compound was obtained as a
solid.

30 'H NMR (CDCls) & 0.66 (m, 2H), 0.84 (m, 2H), 1.66 (s, 6H), 2.96 (m,
1H), 7.34 (d, 1H), 7.43-7.50 (m, 4H), 7.58-7.62 (m, 2H), 7.69 (d, 1H), 8.33 (s, 1H,
OH), 8.69 (m, 1H), 8.79 (dd, 1H), 8.99 (s, 1H), 9.73 (br, NH).

20
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Ste 1: 2 Bromp-S- 1-h drox -1-neth leth 1 thio here. Toog raghuky fdeOT .
2-acetyl - 5-bronot hi ophene in THE (2. 5m Jnmol ) at -30C was added 1.4M

met hyl magnesi um brom de in 3:1 toluene-THF (1.5 eq) and 30 the resulting

m xture was warnmed to -10C and stirred for 1.5 hours. After quenching with
sat ur at¥¥Q4YEEbus ammoni um chl ori de sol ution, the ni f?’ff%"%&“part i tioned
bet ween ether and water. The organic fraction was dried and evaporated, and
the crude material was chromatographed on silica gel eluting with a 1:4

m xture of ether and hexane to afford the :

2- brono- 5- (1- hydr oxy-1 - net hyl et hyl ) t hi ophene conpound. -62 28 February 2006
WO 03/ 018579 PCT/ CA02/ 01324 St EXAMPEE30H drox -1-nmeth leth | -5-trimeth

Isil leth 1 thi @ﬂg@gwtf@l g BH&hQﬁﬁEWprh@ﬁylmNPLE 15, but

substituting th rese St'e
N-i sopropyl -1 -(3- br ofibpérakydInaphthyridin-4- one-3 -carboxamde

di hydro[gte%]lmg%mdpgéﬂm&wm 3 carboxauiide and trinethylsilylacetyl ene
for 2- phenyT -

_ 2-0 .
2-( 1-fhydr oxy- | - rrelArWKé’r‘Tﬁ “gmteg'e'??é?"ﬁ%ﬁmd Ipéqpﬁ%df/?l cy?hﬁlem 1hene conmpound was
~ obt ai nedbrofsbiefotignzene H.- tgq;),y{ll,-l'&bl(ﬂ hydr oxy- 1- net hyl et hyl )th| ophene.
Fol | owi n di ahdil beustuting the
@rpoagp@reggﬁgw efrodne icﬁp,r aldideatiy {065 &) b MY

duct
Pt opysodiuny atonri e} SRR AL el VoS SR 67
1, 8]hnaphfﬁh?!hem .NAferqenchinpayitisamransisguedue aﬂmmm;amlﬂﬂrﬁie(sghlhﬁ)rdh@a(y |3 - .
net et {
Gr oxt0 3t Paf ol RGN fRRfELR R an i, Aids Pl i -
“di n- 4- ontbeeﬁgcracpmsamﬂdnomap%meﬁgnﬁlhéagﬁls%%w éf 15, but

SUDSt i € Uit Godieardt hekdned BirOuM thes- (4Lorbonitybpdridielovipdunyle)  hi ophene  pr oduct
frompresent Step'3 for 2- phenyl-3-butyn-2-0ol, the

N i soproﬁ?}‘fi-l -(3- {[5 (1- hydroxy 1 rreth Ieth I)th| en- 2-
X'o] o 51 Q0L B Behea e 30k fhraml, VR ( COCL3) 8131 (a, b‘éﬁ)amld% (s,
PR 88 St
B e i’ b5
8. 84 ( ddprdthct frfmPeesérst StépH) for 3-bdinddninlitd;he NejsopMop-BE3-1(4-pyridin-
3—ylphenyl)ethynyl]phényl}-1,4ﬂdihydro[1,8]naphthyridin~4—one—3-carboxamide
compound was obtained .
20 I NMR (CDCls) & 1.28 (d, 6H), 4.28 (m, 1H), 7.38 (m, 1H), 742 (d,
1H), 7.48 (m, 1H), 7.53-7.64 (m, 6H), 7.70 (d, 1H), 7.88 (d, 1H), 8.60 (m, 1H),8.71
(m, 1H), 8.82 (dd, 1H), 8.86 (s, 1H), 9.02 (s, 1H), 9.63 (br, NH).

EXAMPYLE 31
25 N-Isopropyl-1-(3-{[5-(1-hydroxy-1 -methylethyl)thlen-Z—yl]ethynyl}phenyl) -1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
Step 1: 2-Bromo-5-(1-hydroxy-!-methylethyDthiophene.
To a solution of 2-acetyl-3-bromothiophene in THE (2.5mI/mmol) at
-30°C was added 1.4M methylmagnesium bromide in 3:1 toluene-THF (1.5 eq) and
30 the resulting mixture was warmed to -10°C and stirred for 1.5 hours. After quenching
‘with saturated aqueous ammonium chloride solution, the mixture was partitioned
between ether and water. The organic fraction was dried and evaporated, and the
crude material was chromatographed on silica gel eluting with a 1:4 mixture of ether
and hexane to afford the 2-bromo-5-(1-hydroxy-1-methylethyl)thiophene cqmpound.

.,

- 62 -




~N-Isopropyl-1-(3-{ _ 28 February 2006
[ 2- (1- hydroxy-I-nethyl ethyl)-1, 3-thiazol -5-yl]ethynyl } phenyl)- "25

1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de ydroxy- 1-net hyl et hyl )

t hirazol . 2-(1-h To a solution of thiazole i 1rrLJmTDI) at
-78C wa 00%@379 2.2M n-butyllithiumin hexanes (1.1 ‘}&fr(g{\ﬁao fie resul ti ng

m xture was stirred for 30 mnutes. Acetone (1.2 eq) was added and the

m xture was stirred at 78C for a 30 further 30 m nutes. The m xture was
guenched in the cold with saturated aqueous ammoni um chloride solution and
warmed to roomterrperature then partltloned bet ween ether and water. The
organi ¢ [HigeZ 2w ‘ ‘ B ylgthy idphenecr ude product as an

or ange- brown oi | mm]) t e- 63 28 February
2006 WO 03/018579@&@%@7@?2&%ﬂe L5 15:&%%55;&@%@ t

(f2-(tri s w&qmpqewtﬁ%wlfﬁﬂ‘ww ﬁ@z‘arf’wp Bﬁl Fol | owi ng the procedure
of Step Rikytrof® n-tb-Uﬁe-S-Uthdatmﬂelang trishétiylgilydatotylené foo2a present Step 1

12 (0 °Hﬁyfg%%9f?yzd§l IR PR R ™ S bt ned

as an oi Ithiogdeae mmPusdwes otfainetl. hydrox -i -nmeth |ethlthl azole. To a

??l uti ?R Sedp BB RIBN hiddrof i-a'ﬁ:{e%h lethyl)thio hene . f
(i met hyl orT IjeEE g’meiﬁox ef‘{gi @ chl orof orm
(2n1_JmTDI>/) a%/ ro % %P‘\?\l'/ééi“m\ﬁ 2 @Wﬁ%sﬁgﬁﬁu&n q) and the

resul t | nghe]p}oducbcﬁmmqarawﬂ Stepi 2 foeN-ifapropyl- R+ (trimethylstlyletbpiyliphanyldar bonat e (0. 55

el onafe 9\% gwght?gﬁlﬁgaﬁf an idlﬁla@%éﬂéth%ﬁgqi% adlre. Sod o

bi car stlrrlng was contlnued for 18 hours.
After a maothylethylihi ?E@WW&O&B‘W%' fanedhonate (0.55 eq) the mixture was
stirred fopep @N-ma@bgﬂ 15(3h[¢5l-(15hv@b)dvut methyiethDihieh -vilethiymyldpignglhe  or gani ¢
phase wa dc§od| um bi carbonate, then with 15

erial was chronat ographed

el uting With a 3 mlhmepmedétewiﬁwwﬁemsmmﬁ@g% afford the

desi rgd REGANHSL( Aimdhy l&ﬁylftl‘ilo hbnd product frdm(predant SteP3 for 21- net h| eth
1-13-th|a ol ro,18

" di n- 4- ohenyl égP‘a(B%*?h ‘3}%mmﬂi%#&X#I{l'gy@ﬂ'éfdfﬁﬁ%ge‘ﬂ?}ﬂﬂaw)%%ﬁzmE 19, but

-supst i it utyljetyriyiiphenyl)-1.4-dihydrofl, 8]naphthyridin-4-one-3-carboxamide compound
was obtained as a solid.
"H NMR (CDCl3) § 1.31 (d, 6H), 1.70 (s, 6H), 2.42 (s, 1H, OH), 4.31
20 (m, 1H), 6.87 (d, 1H), 7.16 (d, 1H), 7.42 (d, 1H), 7.48 (m, 1H), 7.59 (t, 1H), 7.63 (s,
1H), 7.68 {d, 1H), 8.73 (m, 1H), 8.84 (dd, 1H), 9.02 (s, 1H), 9.68 (br, NH).

EXAMPLE 32
N-Isopropyl-1-(3-{[2-(1-hydroxy-1-methylethyl)-1,3-thiazol-5-yl]ethynyl } phenyl)-
25 1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide
Step 1: 2-(1-hydroxy-1-methylethyl) thiazole. ‘
: To a solution of thiazole in ether (lmllmmol) at ~78°C was added
2.2M n-butyllithium in hexanes (1.1 eq) and the résulting mixture was stirred for 30
minutes. Acetone (1.2 eq) was added and the mixture was stirred at —78°C for a
30 further 30 minutes. The mixture was quenched in the cold with saturated aqueous
ammonium chloride solution and warmed to room temperature, then partitioned
between ether and water. The organic phase was dried and evaporated to yield the
crude product as an orange-brown oil which was used as such in the next step.
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" one-3-ca

20 product from present Step 3 for 3-bronpquinoline, thegMsharpfame - 1- (3-{
-~ [2-(1- hydroxy-1-nmethylethyl)-1,3-thiazol-5-yl]ethynyl }phennyl) -1,4-

di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de conpound was obt ained as a
'solid. "H NWR (CDC13 ) 81.29 (d, 6H), 168(s 6H) , 290é OH), 4.28
(m 1HWOPMBSEd 1H), 7.46 (m 1H), 7.54-7.60.(m 2MCTCAMRI 3%‘6 1H) 7.82
(s, 1H, 25870 (m 1M 8.80 (dd, 1H), 8 99 (s, 1H), 9.63 (br, NH).
EXAMPLE 33 1-[3-(1-Oxido-3-pyridinylethynyl)phenyl]-1,4-di hydro[

1, 8] napht hyri di n-4-ore-3 carboxamde 30 Ste 1: 1- 3-Bronp hen 1-14-dih dro
18 na hth din-4-one-3-carboxamnm de. Follow ng the procedure of Step 4 of
EXAVPLE gep BUS.( £ iR wrz-mwml de for

i sopr.opylam ne,

di hydr o 1, 8] napﬁt 3?”?‘6’515 the. p5?1°§8'§°8§%8x o éhggLEM Bt SUDSHINNG  ed as a
solid. 2fke pasductdioyn fﬁ@ﬁ:ﬁtSIQJG%@I@@W-MWWB!&@MIG‘QVQBM“% 3- ri neth
| sil | j de. Fol | owi

sil leth ll%r Qwﬂéég%g@ngmglsﬁ%&%x?} Hixg} dhyl)i@zols comtobmkess de. Fol | owi ng

t he proce but "substituting the
1- ( 3-%r oospinedsplap ol 4- di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxani de from 5
present §fefB: §-Brého-2-(1-hydroxy-l-methylethyl)thiazole.
N-isopro -T-(3-Rhto ro[ 1, 8] napht hyri di n- 4-
~ one- Spca%oxam de e?r?cfoﬁlruf’nx %1 %1 ?’81 ﬂi I[ene]foP p gnyl acetyl ene, the
1-[ 3- (tnmcthylsﬂyl)eﬂmxy] methoxy}ethyl)thlazole from Step 2 in chlorofornt
(tri ”E‘th ofy tabbﬁ&)ﬂtEnBB@rMe]wéh,aﬂddﬂllHiwiﬂinb[(ﬁnﬁ]aﬂ&pfahbﬁfelrebuhmg one- 3- car boxa

m de ct was, obt ai ped a t
| -(3 @t h?‘ﬁ?‘i‘fﬁﬁ‘@ﬁ gHryedfar ﬂ*’ g?}f 508‘ dlg ﬁ%@%@slsﬂeﬁ) wasaddedand e i de. 10 To
g f, old ut i Sixtert whs biftre(dtfod SrmuwlMoﬁByb@ummmopﬁem pdded £0.55 eq) andT “E (30m Jmol)
| rof | nmo
y( Wéggé%%&{]g Qm S fbi; 24 et a&aﬂ&h 188 M arForaf

sl 11 55 sV shEL s AEE: T Brors ST L oL e

parti ti opaehib ghate s wﬁﬁﬁb@witﬂeﬁuﬂhﬂ@quedes sodiknvbitebomte thehavithr gani ¢ phase was
dri e and ev at.ed

1- (3 2t hYAgH gﬁ ev_aLpo[la ?ﬁ l@ﬁ &Fﬁ %?]tmal ﬁ%chronéat%rﬁphgﬁeel%ung b ani de

- product mSmummcbfaﬁlybam:tatq aﬁdﬂlh@nﬁ@@ff

1-T3-(1- ggg@gN?E Iyl Foxpliamath lctﬂ; 3 Lthlad(ﬁ]cﬁl:l BTnauht hyri di n- 4-

yliethynyl}phenyl)-1.4-dihydro[1.8Inaphthyridin-4-one-3-carboxamide.
Following the procedure of EXAMPLE 19, but substituting the

20  product from present Step 3 for 3-bromoquinoline, the N-isopropyl-1-(3-{[2-(1-
hydroxy-1-methylethyl)-1,3-thiazol-5-yl]ethynyl }phenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide compound was obtained as a solid.

TH NMR (CDCl3) § 1.29 (4, 6H), 1.68 (s, 6H), 2.90 (s, 1H, OH), 4.28
(m, 1), 7.42 (d, 1H), 7.46 (m, 1H), 7.54-7.60 (m, 2H), 7.66 (d, 1H), 7.82 (s, 1H),
25 870 (m, 1HD), 8.80 (dd, 1H), 8.99 (s, 1H), 9.63 (br, NH).

EXAMPLE 33
1-[3-(1-Oxido-3-pyridinylethynyl)phenyl}-1,4-dihydrof 1,8Inaphthyridin-4-one-3-
carboxamide

30  Step 1: 1-(3-Bromophenyl)-1.4-dihydro[1,8]naphthyridin-4-one-3-carhoxamide.
Following the procedure of Step 4 of EXAMPLE 1, but substituting
28% aqueous ammonium hydroxide for isopropylamine, the 1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide compound was obtained as a solid.

-64-




Fol | ow ng the procedure of exanple 19, but substitutingaghephmbi20080

et hynyl phenyl ) -1, 4-di hydr o[ 1, 8] napht hyri di n4- one- 3- ear boxam de from Step 3 -
for N sopropyl-I-(3-ethynyl phenyl)-1, 4-di hydr o[

1, 8] na n- 4- one 3-carboxam de and 3-bronopyrigdi i de for

3- brormp‘?]blta%l@)*slguﬁe 1-[3-(1-oxido- 3- P(émﬁo%l%‘

pyri di nyl et hynyl )phenyl ]-1, 4-di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de
~was obtained as a white solid. 25 '"H NVR (CDC13) 8 5.84 (br,1H, NH), 7.30
(m 111), 7.41 (d,1H), 7.53 (m 211), 7.64 (t, 1H), 7.67 (s, 1H), 7.74 (d,
1H, 8.21 (d, 1 83551 8.75 m 1H), 8.88 (dd, i 9.05 (s,
1||:|)|), 9. 58te H) -r-i B H) tha 4—d1(h drolH%nahth 'dgn-tl-on H) (
1-[3-(1- %Smmﬁfepyrl di nyl ethynyl )phenyl] 1, 4- di hydr o[ 1, 8] napht hyri di n- 4- one
-3 carbo - 4- di ro 1% na hth

di n- 4- one- 3- cazbof°11%W’§g%1°6§°°2§mﬁ B$‘ﬁa§y?mch?ﬁf§ BHBET/ CA02/ 01324
Fol | owi nghetile-FRéaeteiy1p s 4afihydtc h8)ndplalnaidh-dbnEXamBoiansde fiom  substituting

trom & e HARE sl Vi tagh PR R 4 o

n
di hydr o[ anes3-capinatmide; ani trimetbylailylrcesiensionpheaylagetylenre éﬁfl ng material, the
Et hyl RS ehyl 1%1‘1)@6 Rina tﬁﬁ&hﬁhwneamfb@mnﬂes car boxyl at e
conpound(tgv'\%gﬁlﬂglwgl né ML y%: [%t jenpﬁﬂ: Eth 1 143- 1-oxido-3- din leth 1
hen 1 1P‘@-Eﬁtwaﬂ?tﬁmﬁe r‘i‘zf“’ ‘ilh d| n 4- one3- car boxyl ate. Fol | owi ng the

pr ocedur Stepf3;: EXAEMiEyIAlE 3 i ' S At

1- (3t hynyT pheny by Eﬁgtm, ‘ 3-carboxyl ate f
pr(eséﬁt yg%/ep enyLOI%) %ﬁﬁgﬁlgflﬂgﬁ tﬁm&}lﬂ% ol ol M%ﬂﬁjl g?%eoﬁl}/oil ge 1[8?1

N-i sopr OWydrp[_l(S@aph yri —4—onc~3- defrom
br ormphemd WasladdedOiNT Yt bty lathimoaiund fhyoridelin IFHF (ilﬁeqa-andﬂtmmlﬂnae t he et hyl
1- 0

OXI[ do- 3 HW“& |wﬁ§/ft8Teﬁ)%9IC) folr"l nﬁlﬂmef Xh%mﬁ arflﬁgrbedtbﬁt%ﬁc?ghn 4- one

3- car boxyletiylene aidaridotond FpetlanheorsisNs ph asq‘zassg?ﬂ d evapgrateq. ¢ go- 3

pyri ¢ n><|D By I tﬂﬁ@[ﬁkﬁﬁj flmlﬂywrsahapha@ﬁamm-wmmmd@ne 3-carbox lic

“acid: Fo ovmn seSaE f Step 3 of EXAMPLE 1, but substituting
product u such ¢ fiext step.
Step 4: 1-[3- (1—ox1d0-3-Dvr1d1nyleﬂ1vnvl)n enyl]-1.4-dihydrof1.8 naphthyridin-4-
one-3-carboxamide,

Following the procedure of example 19 but substituting the 1-(3-

20  ethynylpheny)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide from Step 3 for
N-Isopropyl-1-(3 -ethynylphenyl)-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide
and 3-bromopyridine N-oxide for 3-bromoquinoline, the 1-[3-(1-oxido-3- _
pyxidinyiethynyl)phenyl]-l,4-dihydro[1,8]naphthyridin-4—one—3-carboxamide was
obtained as a white solid. _ '

25 ' NMR (CDCls) § 5.84 (br, 1H, NH), 7.30 (m, 1H), 7.41 (4, 1H),
7.53 (m, 2H), 7.64 (t, 1H), 7.67 (s, 1H), 7.74 (4, 1H), 8.21 (d, 1H), 8.35 (s, 1H), 8.75
(m, 1H), 8.88 (dd, 1H), 9.05 (s, 1H}, 9.52 (br, 1H, NH).

EXAMPLE 34
30 1-[3-(1-0x1d0-3-pyn&nylethynyl)phenyl] -1,4-dihydrof1, S}naphthyndm-tl—one-B-
carboxylic acid

Step 1: Ethyl 1-(3-Ethynyiphenyl)-1.4-dihydro] 1,8Inaphthm'din-él—one-?:-carboxylate.

-85 -



the ethyl 8 February 2006, -

| -[3-(1-oxido-3-pyridinylethynyl)phenyl]-1,4-dihydro[1, 8]naphthyr|d|n 4-
one- 3-carboxyl ate ester frompresent Step 2 for ethyl 1-(3-bronophenyl)-1,4
20 di hydro{l 8] napht hyri di n- 4- one- 3- car boxyl ate, the 1-13 1- oxi do- 3-

pyri di P&V ) phenyl ] -1, 4- di hydro[ 1, 8] napht hyri di RCACAEMIc 51 hoxyl i c
acid was obtained as a Wmte sol id. 1H NVR (DVSO-d6) 8 7.46 (t, 1H), 7.51
(d, 1H, 7.70 (t, 1H, 7.75 (m 2H), 7.80 (d, 111), 7.92 (s, 1M 8.26 (d,
1H), 8.47 (s, 1H), 8.81(dd,111), 8.89 (m 25 1H), 8.97 (s, 1H. Qher
variations or nodifications, which wll be obvious to.those skilled in the
art, are within t%}]ﬁ@ﬁ@%@i&cﬁﬁ@@ﬁﬂ.ﬁq& Ifndt26fEXAMPLE Hibut Thi s i nventi on

i s not tobellm cept,as.s £ g clains. 30 28
Febr uar ySubgggt ﬂ@@ﬂd%‘?ﬁ% f%d&&é\% %g?@%dm%%\én%ound represented by
For mul a° édhoxyRé TRET SRACHENOMPEE 1 for Nesopsomirdr(@heenenhesyll-Lidaccept abl e sal t

ther eof . GEA sy ﬂ@n{n 9105 GabdicRls tiSdubGiShR@IYhe BT s [T, or a

_ Cl- 6al kox -C3 .
al kyn§l , (3-Eﬂlm;(3®hﬁul) Mlmdfoil 31‘3@?5“135%"%"4’0 ?‘éﬁbea’qz&ﬁ ‘5‘?‘% 10 6al kyl),
_(CO 6a| Bmlm}]emhsoﬁ@,ryl ), phenyl het eroaryl or heterocycl oC3 7al kyl

..group, ﬁ 1|£Md1ﬁ llg gymdiph 1-3
i ndepend : ; -6al kyl ),
(COGaI;K:}QilQlS@_QEYl\iEl 6a|ky|) nitro, ON, N—OCl 6a|ky| - O N=Cl - 6al ky

! ,C'3 og ha: OQFE lsub%nwﬁl 1) r%du@oanxmmis mmbwgﬂmnngfﬁbeﬂral kyl o
- C Cl 0a - --
= 3 -P y.
- (ClL-6al lni? YA 1 Afa}ﬂh dﬁbaaéa&ﬁoxmde%@)smﬁlr-@amkyl
0-0 31"??%_{ Rlihydrof q%l}' e
g(o %Sal kg¥ideRypyadinyletyaylphenyHy 14-@3%)36&&%%9}& *%t"’"yla‘e
( CO- 6al kyal otiifed 48] s83d.6al kyl ), wherein the phenyl, heteroaryl or

het erocy 6l 3% 1.4 -0 fm%%l“v%ﬂﬁlnvll)ﬁﬁenvﬂ—l,4-djhvdro[1,8]naghthm’din—4-

one-3-carboxylic acid. |
Following the procedure of Step 3 of EXAMPLE 1, but substituting

- the ethyl 1—[3-(l-oxido-3—pyﬁdinylethynyl)phenyl]-1,4—-dihydro[1,8]naphthyridin-4-
one-3-carboxylate ester from present Step 2 for ethyl 1-(3-bromophenyl)-1,4-
20  dihydro[1,8]naphthyridin-4-one-3-carboxylate, the 1-[3-(1-oxido-3-
| pyﬁdinylcthynyl)phcnyl]~1,4-dihydro{1,8]naphthyﬂdin—4~0ne-3-éa:boxylic acid was
obtained as a white solid.
g NMR (DMSO-dg) § 7.46 (t, 1H), 7.51 (d, 1H), 7.70 (t, 1K), 7.75
(i, 2H), 7.80 (d, 1H), 7.92 (s, 1H), 8.26 (d, 1H), 8.47 (s, 1H), 8.81 (dd, 1H), 8.89 (m,
25  1H),897 (s, 1H).

| Other variations or modifications, which will be obvious to those
skilled in the art, are within the scope and teachings of this invention. This invention
is not to be limited except as set forth in the following claims.
30
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substituted with halogen, -C.. alkyl, -Cl_ 6al koxy, hygds@ghsary 2006

N(CO 6al kyl)(C O 6al ky0, or -C(O-OC I -6alkyl, and any alkyl” 1s

optionally substituted with 1-6 i ndependent hal ogen or -COH substituents;

nisO,1,0r2; -67 28 February 2006 WD 03/ 018579 PCTI CAl 24 i s absent,

H oH YROHBBER kyl ) (CO -al kyl), hal ogen or Cl-6al ky&%’l'f?‘?}@rs‘?é’?‘é‘ﬁ any. al kyl

is optionally substituted with 1-6 independent hal ogen, OH, or

-N(C4- 6al kyl ) (CQ 6al kyl ) substituents; R4, R5, R6, and R7 each

i ndependently is H, hal ogen, -CL..6alkyl, 5 -Cl..6alkoxy, :

-SOn- (Cl-6al kyl), nitro, CN, or -N(CO 6al kyl)(Cp..6alkyl), and any al kyl

is opti oNAHAY IS CDAMEIXISd with 1-6 i ndependent hal ogen or-OH substituents;

~and R8 is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl,
pyridonyl, oxazolyl, oxadiazolyl, thiazqlyl, thiadiazolyl, or imdazolyl;

~or oxides thereof z,hen A rnpoyind FeRESS RN OFnB]P(Bf, -Cl ., 6al kyl, or

-C3_6cycl oal kyl, and any al kyl is optbonal ly 10 substituted with 1-6

i ndependent hal ogen, N(CO-g&l kyl )§¥CO fal kyl), N(C3 7cycl oal kyl) (CO.6al kyl ),

N( C3. . 7cycl oal kyl) (C3. . 7cyc Kk eRbrocycl oC4. - 7al kyl ,

-Sn- - (Cl-6al kyl ), --SOn--(f@r - substituents. 2. The conpound

according to claiml1,. orR"a/p\h ceuticilly 15 acceptable salt thereof,

wherein R2 and R3 are absent;NandN R8 is H 3. The conmpound according to

claim1l, or a pharnmaceutically accept able salt thereof, wherein R8 is

phenyl, pyridyl, pyrimdyl, .indflyl2 -efdl nolinyl, thienyl, pyridonyl,

- . oxazolyl, oxadiazolyl, thi afs = tlhi adi azol yl, or imdazolyl; or oxides .

t hereof when R8 is a heteroaryl.™25 The conpound according to claim 3,

- or a pharmaceutically acceptable salt hegiﬂz wherein R8 is phenyl. 5.

The conpound according to claim3, or a phar\maceuti cally 30 acceptable

salt thereof, wherein ' R

5 : 4}
" or a pharmaceutically acceptable salt thereof, wherein
R is H,-Ci-alkyl or ~C3.gcycloalkyl; |
: R1 js H, or 2 —Cj-galkyl, -C3.gcycloatkyl, -C1-galkoxy,
-C.galkenyl, ~C3-galkynyl, -C(0)-C1-galkyl, ~C(O)-aryl, {(Co-6alky}-SOn~C1-
10 galkyl), «(Co-galkyl)-SOn—(aryl), phenyl, heteroaryl, or heterocycloCsyalkyl group,
- wherein any of the groups is optionally substituted with 1-3 independent -C1.galkyl,
-C1-galkoxy, OH, -N(Co-6alkyl)(Co-6alkyl), -(Co-6alky)-SOn~(C1-6alkyl), nitro,
CN, =N-0-C[-6alkyl, -O-N=C]-6alkyl, or halogen substituents;
_ R2 is absent, H, halogen, -Cj.galkyl, ~C3-6cycloalkyl,

15 -C1-galkyl(C3.goycloalkyl)(C3-geycloalkyd), -C 1-6alkoxy, phenyl, heteroaryl, -
heterocycloC3.-7alkyl, nitro, CN, =N-O-C.galkyl, -0-N=C1.galkyl, -N(Co-
62ikyl)(Co-galkyl), ~NHSOn—~(C1-6alkyl), -NHC(0)-C1.-6alkyl, -NHC(O)-aryl,
.C(0)-C1-galkyl, -C(0)-O—C1-6alkyl, -C1.-6alkyl(=N-OH), -C(N=NOH)C -6alkyl,
Co-6alkyl(oxy)C1-Galkyl-phenyl, -SORNE(Co-6alky), or -(Co-6lkyl)-SOn—C1-

20  galkyl), wherein the phenyl, heteroaryl or heterocycloCs.7alkyl is optionaily
substituted with halogen, -C1-galkyl, -C1-galkoxy, hydroxy, -N(Co-alky)(Co-
galkyl), or -C(0)-O-C1-6alkyl, and any alky! is optionally substituted with 1-6
| independent halogen or —OH substituents; :

nis0,1,0r2;

-67-




R8 is pyridyl, or oxides thereof. -68 28 February 2006 WOFQB/RA0E

PCTI CA02/ 01324 6. The conpound according to claim3, or a pharnaceutically
acceptable salt, wherein R8 is quinolinyl, or oxides thereof. 7. The
conmpound according to claim3, or a pharnmaceutically acceptable salt

t her eof YORHYBEPn R8 is thienyl, or oxides thereof. B?Cflﬁé“ﬁ‘ﬁﬁ%ﬂound
according to claim3, or a pharnmaceutically 10 acceptable salt, wherein R8
is thiazolyl, or oxides thereof. 9. The conpound according to claiml, or a
pharmaceutically acceptable salt thereof, wherein 15 R8 is

- C3-6¢cycl oal kyl, optionally substituted with 1-6 independent hal ogen,

N(CQ . 6al kyl ) ( CO- 6a).4 7¢ (GRy L

7¢ycl oal kyl ) (C3- 7?338 %%F’E%)C@N%gbg?oh@@om hifldgenbr Chig 16 J6al kyl),

- SOn-  ( awhrpin aoy alkgis epiiosallstsubsiiteed wigh 1@.111(11311@14?@?&%1&%3 Q@®rding to claim

1, or a phya! l)@do@@lll&ynsummﬂh ' 6tsablje sa:jt, wherein R8 is .-, Cl -6al kyl,

optional |y substituyt t I n e f. , :

N( CO- 6al ky! ) ( CO- 68 ﬁw %%@Wh%ﬁ%ﬂﬁﬁa})‘ ghﬁg%grkc A% 3

7cycl pal kyj sy, -BOnelCragdtipil) nitl, 6t er-Higoeaioi(Gaicrlkyl, ande@ny - ( C1- 6al kyl ),

- SOn- (ar ,. Or,. - 2 bst i Oj to claim1l,
cons: st Wit gl PR e 3%@%&%@"&’3&5@%‘? SISH ShERS phAG
 naphthyridi n- - on®8 igplraylbpycidy, geimisyl, fgolyl, quinolinyl, thienyl, pyridonyl, _

8yl s

- - X - - . . .
conpound gé%ao e&‘?‘?\déyli?f@l‘gg?ﬁr P?ﬁﬁ%ﬁ%’{cﬁaﬁg‘?g‘%ﬁ%ﬁgﬁg’&%oo WO 03/ 018579
10  substituted with 1-6 independent halogen, —N(Co-ﬁglkyl)(CQ.ﬁa}kyl), ~N(C3
7eycloalkyl)(Co-6alkyl), ~N(C3.7cycloalkyl)(C3-7cycloalkyl), N-heterocycloC4-
7alkyl, ~SOg~(C1-6alkyl), ~SOp—(ary), or ~OH substituents.

2. The compound according to claim 1, or a pharmaceutically

.15  acceptable salt thereof, wherein
| R2 and R3 are absent; and
R8isH.

3. The compound according to claim 1, ora ﬁhannaoeutically

20  acceptable salt thereof, wherein
R8 is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when
R8 is a heteroaryl.

25 4., The compound according to claim 3, or a pharmaceutically

acceptable salt thereof, wherein
R8 is phenyl.

5. The compound according to claim 3, or a pharmaceutically

30 acceptable salt thereof, wherein
R8 is pyridyl, or oxides thereof..
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"PCT/ CA02/ 01324 N-1sopropyl -1-[ 3~ (phenylethynyl)phenyl]Qgp@mUmyzooe

di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de; or

NI sopropyl -1-{3- [(4 pyrid.inn-3-yl phenyl)ethynyl]pheny | }-1,4- dihydro |
1, 8] napht hyri di n- 4- one- 3- car boxam de; 5 or a pharmaceutical |y acceptable
sal't t hWOMPI8SH3  The conpound according to claim 1, RHeARP ﬁ@

NI sopropyl -1 -] 3-(2- pyrldlnylethynyl)phenyl] 1,4 dihydro [1 8

] napht hyri di n- 4- one- 3-carboxam de ; 1.0

| sopropyl -1 -[3-(4- pyrldlnylethynyl)phenyl 1-1, 4-

di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de;

N-1sopropyl -1 -[ 3- (§-meicear W&&mﬂgkﬂﬂww Ppleadhdeutidally
di hydro[ 1, 8 a%F aJ(? yr.i di.n- 4- one- 3- car boxam de;

N- | sopr offgFept G”W’i’dl nyl et hynyl ) phenyl] -1,4- 15

di hydr o[ 1, 8] napht hRB isdjuinolinpiner Gidea tizoeofim de;

N- | sopropyl -1 -[3-(1-oxido-3-pyridinylethynyl)phenyl]-1,4- d| hydr o
[ 1, 8] napht hyri di n- 4- one- 3- car boxanj de ;

N- OyclSopr opyl - | - [ 37{ Bhexgamnarpd aesending e Plaise 3nar p pharmaceuticatly

di hydr o[ Jm&pmm%;fddfmmrmne 3-carboxam de ; 20

N- Cycl opropyl -1 - 3x xi do- 3- | et hynyl ) phenyl]-1 , 4- dlhdI’O 1,
8]O/naph|tohyf?/d|nEgéé%ﬁbﬂoroxm%lh%re%y ynyl) phenyl ] - ydro [

- NI sopropyl -1 -[3-(6-am no- 3-pyridinyl et hynyl ) phenyl] -1,4- dihydro |

1, 8] napht hyri di n-.4g o330 Lbﬁmr&iﬁg td\éiﬁﬁ@pbpd)i{ﬁmhac{euncaﬁﬁ

3 [5 (03 hydrox¥ | - ﬁ%l hyI) 1-oxid o0-3 25 pyridinyl et hynyl ] phenyl
, gﬁﬁ Mhyri di n- 4- one- 3-carboxanide ; N

Isopr opyI 1- {3 [ 6- RY istiiralylyed oxides khekeef.hy| ) - 3-

pyridi nyl et hynyl] phenyl}-1, 4-di hydro[ 1, 8] napht hyri di n -4-one-3-carboxan de;
NI sopropyl - 1-{3-[6-(1- hydroxy | -meth Iethyl) 1- oxi do- 3-

pyri di nyl et hynyl | ph |cpmm01wd@m9;@%f/ claimila 4 PRA Eﬁe“t“i?lléﬁne 3- car boxami de

30 N Iso%@@yﬂbidsajiam{eéf (wheftsrdr oxy 1- met hyl et hyl ) -2
pyri djgyl et hynyl ] pﬁs%v_d aé‘?! M@@h@ﬁ%ﬁﬁ&&lﬁmmﬁ pefitfn- car boxani de;

NI sopropyl -1 -{3- d et hynyl ] phenyl
4- di Hplege- Kyl 991 14‘-1‘39&733[%@19@&% é@rbr uary 2006

TeycloalkylC3-7oycloalkyl), N- heterocycloC4.-7alkyl, —-SOn~(C1-6alkyl), ~SOp—
(aryl), or —~OH substituents.

20 10. The compound according to claim 1, or a pharmaceutically

acceptable salt, wherein
R8 is —C1-galkyl, optionally substituted with 1-6 independent halogen,

-N(Co-6alkyD(Co-galkyl), -N(C3-7cycloalkyl}(Co-galkyl), -N(C3.7cycloalkyl}C3-
7eycloalkyl), N-heterocycloC4-7atkyl, ~-SOn~(C1-galkyl), ~SOn—(aryl), or —-OH
25 - substituents.

11. The compound according to claim 1, consisting of
N-Isopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1,8Inaphthyridin-4-one-
3-carboxamide; or
30 N-Cyclopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1,8]naphthyridin-4-
. one-3-carboxamide;
or a pharmaceutically acceptable salt thereof.

12. The compound according to claim 1, consisting of

—

-69 -




WO 03/018579 5 10 PCT/ CA02/ 01324 N-1sopropyl -1-{3-[6- (10B8ydbR%Yy 2006
nmet hyl ethyl)-2- ' pyridinyl et hynyl ] phenyl
.}-1,4-di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de;
‘N Cycl opropyl - 1-{3-[6-(1-hydroxy-I-nethylethyl)-1-oxido-3-
pyX| di Y@ 'f\‘%ﬁﬁgﬁ]phenyl }-1, 4-di hydrof PCT/CA2/01324
1, 8] napht hyri di n- 4- one- 3- carboxan1de i

--[ 3- (1- OXi do- 3- pyri di nyl et hynyl ) phenyl] -1,4

di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de; or

1-[3- (1- &i do- 3- pyri di nyl et hynyl ) phenyl ] -1, 4-

di hydro[ 1, 8] napht thg i'dﬁa Bt pg%&nyl@ghp@npm@l]qq- or a pharmaceutically
accept abl t her eof., und according to claim1l1, consisting
of NI séﬁwﬁ-@égﬁlﬂaﬂ thygdi O'Eftﬂ'ﬁ?f]’?’??% BYnyl ) phenyl ] - 1, 4 |

di hydr o[ 1, 8] napht hisliogiapyll-63-E@pyadinsbylphingkethymyllphenyl}-14-

N- . sopro : thynyl )phenyl] -1,4- 15

di hydro[ %F}ol ﬁ{é@ﬂﬁ@!ﬂ%—éf %ﬁge%&?é:ﬁfa or a pharmaceutically
accepfabl e salt th&rgbarmagepticalfyace f!?&?f)r ding to claim1, consisting
of N Isopropyl-I-(3-{[5-(1 hydroxy-I-nethylethyl)thien-2 20 yI]et hynyl

}phenyl) -1, 4-di hyd am de; or a

pharmaceutically a @Oi.%‘%%lcﬂpoen& %‘T%B dﬁ-ig%é%ﬂ:?féﬁnsﬁ.ﬁfe %gnpound according to

claim1, consisti nth@pmpsz -BoZ-mpidinylethysyliphemdl- héhy dr oxy- 1

met hyl et My&# g{n_,ﬁonee_carg@mau@har maceutically acceptable salt
he c

N1 SaBr opyl -1 - [ 3-( %””%@&-@ L SE RS
di hydr o[ Hik3trfnglniphttydidin-HdemrieBbaamidexan de;
§ oapeetl L (et gty
| sopr opy Mihydfog Whﬂﬂﬁﬁ@ﬁb@@r gahaamideny | -1, 4-
di hydro[ 1, 8] napht U ogiopylt-pRE-Sridinyetyaytiptienyl]-1.4-
15 dihydro[1, 8]naphthynd1n—4~onc—3-carboxanude
‘ N-Isopropyl-1-[3- (1-oxxdo-3-pynd1nylethyny1)phenyl] -1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Cyclopropyl-1-[3-(3-pyridinylethynyl)phenyl]-1,4-
dihydro[1,8Inaphthyridin-4-one-3-carboxamide;
20 N-Cyclopropyl-1-[3-(1-oxido-3-pyridinylethynyl)phenyl}-1,4-
- dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-(6-amino-3-pyridinylethynyl)phenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyl)-1-oxido-3-
25  pyridinylethynyllphenyl }-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide;
N-Jsopropyt-1-{3-[6-(1-hydroxy-1-methylethyl)-3-
pyndmylethynyl]phenyl} -1,4-dihydrof1,8Inaphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-{6-(1-hydroxy-1-methylethyl)-1-oxido-3-
pyridinylethynyllphenyl}-1,4-dihydro[1,8naphthyridin-4-one-3-carboxamide;
30 * NIsopropyl-1-{3-[4-(1-hydroxy-1-methylethyl)-2-
pyridinylethynyllphenyl}-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyi)-2-
pyridinylethynyl]phenyl}-1,4-dihydro[1 8]naphthyndln-4-one—3-carboxaunde
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28 February 2006 or a pharmaceutically acceptable salt QB?%BQ%n/ﬂﬂm The
conpound according to claim1, consisting of N-Isopropyl-

-[ 3-(3- hydr oxy- 3- net hyl but - 1-ynyl ) phenyl ]-1,4 dihydro [ 1, 8 ]Jnaphthyridin
-4-one- gxam de; N-Cycl opropyl -1

S [3-(3- ‘;"d’ﬁoxy 3-net hyl but - 1- yny! )phenyl] 1, 4- di hydr'o[" % 3bnt hyri di n
~-4-o0ne- 3-carboxamde; N-1sopropyl -

{3 [4 4,4-trifluoro-3-hydroxy- 3- (trlfluoronethyl)but-l- ynyl ] phenyl }

4-di hydro [ 1, 8 ] naphthyridin -4-one-3 -carboxam de; N-Isopropyl- |

[3 (3- hydroxy-3-phenyl but -1-ynyl)phenyl]-1,4- dihydro[ 1,8]naphthyridin
- 4- one- 3- car boxam &bhopﬂom}édﬁd%xﬁﬂ hlydroxy- -methylethyl)-2-

<[3-(3- a e%,}aylmem;-iww&dmnﬁbﬂm idn-44h8y dadbiarbgapht hyri din

- 4-one- 3 arb xam
-[ 3- (3- ani no- 3- et h$f SE?HPI%PJ%' Bﬁgﬂ%ffﬂi&lﬂmﬁm@ﬁv&’of’mi" 8] napht hyr i di n

- 4- one- 3- paidimyiaiingldphem } - a,4§ﬂﬂwdmit,8]naplﬁhyﬂcyn-aoneﬁ{caﬁbmmd¢,t t hereof 19. A

phar eutical co i utically effective anmount of

t he ggscrrpound acco;rg(1§ ito 8%@&@%21)%{%‘?*]%%6““ cally acceptable salt

t her eof ; @hlﬁ@[kﬁd@ﬂhﬁﬂ&ﬁ'ﬂ@ﬂ?‘ﬁfa@@é@é‘ﬂ&tﬂfe carrier. 20. The pharnaceuti cal

conposi t| on accordllr[g(x Oxidos Wrﬁ%yl&h}fnﬂ)ﬁfenyﬂlﬂ)ﬂprl sing a Leukotriene

receptor. ﬂtcgg@g}st ¢ Jg_gggég %_% tﬁ; § nt hesis inhibitor, an M/ M

ant agoni s qaphepuriday RO EE8ht or ant agoni st or a beta 2

adr enocept or agoni stapl@mnacmabhmcnmt@ldgsalﬁmm@forrposi tion according to claim
fUtSUther conprising a COX-2 sel ectl ve inhibitor, a statin, or an NSAID.

e

’ of the conp d accor | m.1l or, a rmaceutically
accept abl e salt thég Cergpoy écct%&% imd. eansigh ?@%acarrent for treating or
preventing ast hmaN-Béprapyl-t- [Mﬁthoﬁnyﬁthwmlﬂmnﬂ]—mhst ructive pul nonary
di sease; &g@‘%rﬁﬁﬁﬁ%ﬁ'}dﬂ{x ?5%5&8}?&?111@ rome; infant respiratory distress

syndrone; trve nonary di sease in animals; adult

respiratory distredslsepperyi-drid{ ‘eﬂé@fﬁm@éﬂﬂ@hmﬁl)ﬁ henylrlghin' s di sease;
hyperpgacr‘gh*]@ql}cgﬂmgﬁﬁ}ﬂcﬁmﬁ@gcaﬂmmm al , fungal or viral induced sepsis
oc

or septic s endot,ox colic in horses; spinal cord
trauma; head inj ur§) ﬂ’@ﬂ: %95%%@?%?@%@?5(@ pal n; reperfusion injury of

t he brain;

15. The compound according to claim 1, consisting of
N-Isopropyl-1-(3-{[5-(1-hydroxy-1-methylethylthien-2-

20  yllethynyl}phenyl)-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide;
or a pharmaceutically acceptable salt thereof.

16. The compound according to claim 1, consisting of

N—Isopropyl-l—(B-{ §2-(1-hydroxy-1-methylethyl)-1,3-thiazol-5-
25  yllethynyl}phenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide;

or a pharmaceutically acceptable salt thereof.

17. The compound according to claim 1, consisting of
N-Isopropyl-1-[3-(1-hydroxycyclopentyl)ethynylphenyl]-1,4-
30  dihydro[l,8]naphthyridin-4-one-3-carboxamide; :
N-Isopropyl-1-{3-(1-hydroxycyclopropyl)ethynylphenyl]-1.4-
dihydrof1,8]naphthyridin-4-one-3-carboxamide; or
N-Isopropyl-1-[3-(cyclopropylethynyl)phenyl]-1,4-
dihydro[1,8Inaphthyridin-4-one-3-carboxamide;

P
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72 28 February 2006 psoriatic arthritis; rheumatoid artbhgL Ig?@}bﬁl 0si ng
spondylitis; osteoarthritis; inflammtion; or cytokine- rredl at ron| C
ti ssue degeneration. 23. Use of the corrpound according to claiml or
pharmaceutically acceptable salt thereof for the manufacture of a

nedi cament for tregfi pRarlacBlifainhédagtabl dMrtakeof Ninitis, allergic
conjunctivitis, eosinophilic granulone, osteoporosis, arterlal rest enosi s,

at heroscl erosis, r%’eﬂﬂé'éézﬁﬁouddrﬁdééh&r@ftofcf&ﬁn Y &5iifsihg'BF chroni c _ _

gl onerul onephritis,. vernal &n cheX| trgﬂﬁpl ant rejection,
or graft versus hDESoRIPRYzk '%EYF{SP%%T T’i’@e uts]t )ﬁheﬁ #rstering a

t her apeutiihgedol .8 mhplebiridia-4-amsdrodrboxamide;pr ophy actl cally effective anount,
of the conpound ac i JBc i I ccept abl e salt
t hereof 24. Use ofﬁ? Cl@_%ﬂ%@ tiégﬂjdr?f( g%}%hﬁ‘{; ﬁl@%@@lm% maceutically
accept abfihydmll, Shlhplﬁhﬁidlﬂdronelﬂbcmbnxmdc,ure of a medicament for treating or
preventing deprequg oo ;npr{:yy h{?&%ﬂf?f@'(ﬁﬂtﬂﬁ&h@cﬁflﬁlﬁﬁl Par ki nson

cu

di sease, Al zhei rrer e an ronl c multiple sclerosis,
psor i asi ¥Yliband - eﬁrdlhmd’g%km)h Wmﬁe%ﬁrw@ AdHdg seases, at opic

dermatitis, urti caNug@prsﬁﬂqe (j_hmﬁxy.grpﬁwﬁﬂb@q ﬁ@nﬁﬁeﬁaﬂﬁhmvasi on of
normal ti ]c ng the st adm nistering a therapeutically

ef fecti v&l #‘B@n%n dd? (HVI'%E idCeffective amount, of the conpound
according to clai nN;lIsmproptylfih[a?(Bamannbﬂcahylpemebml)qjhleey@-émt- t hereof. 25. A

conpoundy i ro,r@ Pharnmaceutically acceptable
salt therﬂe{%gﬁp%féﬁ'%@jetﬂyn&hq S%E TS 1g‘?ase 4 inhibitor. 26. A

- phosphodi est er ase- N—Cﬁyqlﬁmomdr Graravedretbpersdmpad e - 1donpr i si ng an

accept abhﬁ{mppg)ﬁ%m@ﬁ{(ﬁﬁ_qs&le@ -tabbRintif®g anount of a conpound of any one
of clains

to 18 r maceuti cal | ble salt thereof, in
association wth %fapﬂ’]’ﬁfrﬁﬁ H‘Efﬁg’aﬂcﬁl’t %éﬁ’g B’ieé?carrler 27.

N- Cycl opropyl -1 -[ 3- (1- oxi do- 3- pyri di nyl et hynl ) phenyl ]-1, 4

di hyf ro[ 1, 8] pht hyr 4- one e or .a pharmaceutically acceptable
“salt - thereof, accyd%?}banfntgceé]ll %lrﬁof?osﬁgnc%fnﬁlﬁsé? ceutical conposition
conprising a t her apthatapeetidally effbétectanentoithe tormpowndemedrdiogto dsiror sal t  of

cl ai m 28, Siéggﬁ‘a?ﬁ%élﬁ’i%l%paé@eﬁtgbl@: salPBardppcgyt i cal Iy acceptable carrier. 73 28
Febr uar ’
: y a pharmaceutically acceptable carrier.

20. The pharmaceutical composition according to claim 19, further
comprising a Leukotriene receptor antagonist, a Leukotriene biosynthesis inhibitor, an
M2/M3 antagonist, a corticosteroid, an H1 receptor antagonist or a beta 2
adrenoceptor agonist.

21. The pharmaceutical composition according to claim 19, further
comprising a COX-2 selective inhibitor, a statin, or an NSAID.

acceptable salt thereof for the manufacture of a medicament for treatmg or preventmg
asthma; chronic bronchitis; chronic obstructive pulmonary disease; adult respiratory
distress syndrome; infant respiratory distress syndrome; cough; chronic obstructive
pulmonary disease in animals; adult respiratory distress syndrome; ulcerative colitis;
Crohn’s disease; hypersecretion of gastric acid; bacterial, fungal or viral induced
sepsis or septic shock; endotoxic shock; laminitis or colic in horses; spinal cord

* trauma; head injury; neurogenic inflammation; pain; reperfusion injury of the brain,
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29. A carboxam de or salt of claim28 for use as a phosggﬁgb,gggﬁo@ge
4-inhibitor. 30. Use of a carboxam de or salt of claim28 in th

manuf acture of a nedicanent for the treatnent or prevention of an ail nent
as set forth in claim?22, 23 or 24. 31. A conpound according to claim1l

e Paote S At AR s o e e AR A T Y o P 51

wher ei n Relaanohtied; ar eytaddntintedtadghroniddssue degeneration.

23. Use of the compound according to claim 1 or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament for treating or preventing
allergic rhinitis, allergic conjunctivitis, eosinophilic granuloma, osteoporosis, arterial
restenosis, atherosclerosis, reperfusion injury of the myocardium chronic
glomerulonephritis, vernal conjunctivitis, cachexia, transplant rejection, or graft
versus host disease, comprising the step of administering a therapeutically effective
amount, or a prophylactically effective amount, of the compound according to claim 1
or a pharmaceutically acceptable salt thereof.

24. Use of the compound according to claim 1 or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament for treating or preventing
depression, memory impairment, monopolar depression, Parkinson disease,
Alzheimer’s disease, acute and chronic multiple sclerosis, psoriasis, benign or
malignant proliferative skin diseases, atopic dermatitis, urticaria, cancer, tumor
growth or cancerous invasion of normal tissues, comprising the step of administering
a therapeutically effective amount, or a prophylactically effective amount, of the
compound according to claim 1 or a pharmaceutically acceptable salt thereof.

25. A compound of any one of claims 1 to 18, or a pharmaceutically
acceptable salt thereof for use as a phosphodiesterase-4 inhibitor.

26. A phosphodiesterase-4 inhibitor pharmaceutical composition
comprising an acceptable phosphodiesterase-4 inhibiting amount of a compound of

any one of claims 1 to 18, or a pharmaceutically acceptable salt thereof, in association

with a pharmaceutically acceptable carrier.

27. N-Cyclopropyl-1-{3-(1-oxido-3-pyridinylethynl)phenyl]-1,4-
-dihyfro[ 1,8]phthyridin-4-one-3-carboxamide, or a pharmaceutically acceptable salt
thereof, according to claim 13.

28. A pharmaceutical composition comprising a therapeutically
effective amount of a carboxamide or salt of claim 28, in association with a
pharmaceutically acceptable carrier.
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29. A carboxamide or salt of claim 28 for use as a phosphodiesterase-
~ 4-inhibitor. ‘

30. Use of a carboxamide or salt of claim 28 in the manufacture of a
medicament for the treatment or prevention of an ailment as set forth in claim 22, 23
or 24.

31. A compound according to claim 1 wherein

"RisH,

R is Csscycloalkyl,

R*, R®, R® and R’ are each hydrogen, and
‘R? is pyridyl or N-oxide thereof.

32. A compound according to claim 31 wherein R? and R® are each
hydrogen.
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