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WO 2004/ 048374 TI TLE OF THE | NVENTI ON
WO 2@4@44837¢ 3- SUBSTI TUTED
PHENYL- 1, 4-DI | | YDRO- |, 8- NAPHTHYRI DI NE- 3- CARBOXAM DE
PHOSPHODI ESTERASE-4 | NHI BI TORS 5 BACKGROUND OF THE
I NVENTI ON  FI ELD OF THE | NVENTI ON The present
invention is directed to 4-o0xo0-1-(3-substituted
phenyl - 1, 4-di hydro- 10 1, 8-napht hyri di ne- 3- car boxam de
TIeoRPFUNds INWHNIOA € useful as inhibitors of
Phosphodi est erase- 4. RELATED BACKGROUND Hor npbnes are
conpounds that variously affect cellular activity. In

4-OEOY1-(ASUBSIPEUTED FIGENYNES4-DIH YA OESS BIAFEL BHYRIDINE-3-

c%@%&@%@h@pﬁmmmw are ot

caused by the si ngul ar effect of just the hornone.
GERATIND o binds to a receptor,
B‘Atcﬁéreby tri gger| ng t elpﬁease of a second conpound
that goes on to affect the cellular activity. In this

FIFQS O 7198 IWeNgospne is  known as the fi rst msssenger
while th second conPound is called the sec
&

messenger i€ PHSER) dpyertiopi fhsrisd t%ﬁéaﬂo@pw&ﬁ@uted phenyl-1,4-dihydro-

1 s(ragﬁmgpﬁﬂma%arb&anﬁa@&dn@pdm&@ Pegie tssful SAMIbiters of
is known as a second nessenger for

Ph%gﬁw%ﬁs %ra?e | ud| ng epi nephrine, glucagon,  calcitonin,

cortlcotrophln |'i potropin, luteinizing hornone,
AR yNgsrat hyroid  hor none,
RE %yrmg st rr%@atl ng hornone, and vasopressin. Thus,

cAVP nedHatreencs e @Enoundsebplovesieusly efferscaliwlenactiojiy] Frcmany

BJJI%Q) @Egé 3k AfessRby k@ dp
otr arlll m ttt ers. ° Pﬁolgthgld’ Siﬁggggggﬁ]ﬂaﬁ%éﬁ&g& e act1v1tles

Mafl& Frff ?%W&Ofl@lﬁa?s HEHSH) qrez@ot@auseé by tB%pg%laf elfect of just the
horfioak eﬁisted@ sthé homonelrktaasdsde aﬁ&fé@l@h Qﬁ&ﬁﬁjf ﬁﬁggehﬁgiﬂﬁbéﬂease of a

+ sechld Rl Shs GEOOMe: R RARBASER AR Miehidisciasig, the hommone is

knoWwrPBERE firstheesengerovinileathe $debhd tofipoundtis cdlledsha@sdrbadimessenger.
CydicdaBidsthe e prS RSt (henokitP'’ 'Y cfitl mORSHEISHRIALEAMP™ or “cyclic
AMP”) is known as a second messenger for hormones including epinephrine, glucagon, B
calcitonin, 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

neurotransmitters. . ‘
Phosphodiesterases (“PDE”) are a family of enzymes that metabolize 3°, 5’

cyclic nucleotides to 5 nucleoside monophosphates, thereby terminating cAMP second

messenger activity. A particular phosphodiesterate, phosphodiesterase-4 (“PDE4”, 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 isoenzymes, each of which is encoded by
a distinct gene. Each of the four known PDE4 gene products is believed to play varying roles
in allergic and/or inflammatory responses. Thus, it is believed that inhibition of PDE4,
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30 interest as potential targets for the devel opnent
f anti-asthmatic and anti-inflammtory
“@Bﬁ%@ﬁﬁ;s PDE4 is known to exist as at |ease Ffg(ffA2003/001800
i soenzynes, each of which is encoded by a distinct
gene. Each of the four known PDE4 gene products is
believed to play varying roles in allergic and/or
i nfl ammat ory responses. Thus, it is believed that
inhibition of PDE4, | WD 2004/ 048374
paﬁ(&Tﬂz@&Zﬂ@ﬁi@Gﬂ‘ﬂ:&ﬁDEél fpafdring thaa plodutd@etapraial teepdifobd can beneficially

N T A I S —

angd yomposigonsl thatwohllbd Pﬁh‘imswnﬁbl e to provide novel
conpounds, Kﬁiﬁ cBRGEY Wlttn'tﬁ’@&setﬁ %ﬁqﬂﬁﬂhﬂt‘bﬁﬁﬁé ide cifect of emesis

acti vi ty concern
whighhhasibeen §bﬁe§qurf@r sAvael efrdidate esimpompds 8s desemlbridgn ChBgrmouf et al.,

(“Eﬁﬁﬁuﬁ?%@t?ﬂﬁéﬁcﬁﬁMe%le@ﬁ%'?l g?@ﬁ‘QUgﬁb%}:%“m Héjsset%}:’ Br J.Pharmacol.,
LSRR 4 PSR VRS o Sol Bjochirns fimbns. A0 WAL 1324435

 S.B.CRharnsact al., J.WE8: ARH3 - A118Mm( amﬁ)gs Muodl. Hah6yf Rbcritk the wide
- va%tgmd? t ecge%%}ggﬁ fiﬁ hérrdek:nr%w?w I%j{é%%x%ug)[ed by various compounds. As

- degrtibg@ in- 18EFBHkI8RY et 2ln diaBuEmﬁwﬁ?ndadc Al P2 51348 ( Mo8pand D.Spina et al.,

%déﬁﬁ'ﬁ%a‘nﬂﬂccﬁf ﬁ%@ﬂi’@sytﬂm@ﬁs %rgﬁ 1%9%?51{(%?&3%&%4 Hherapeutic PDE4 t)

ects exhibrte rious Tompounds
nhibi&IP-i bed in M D. Housl ay et al., Adv. In Phannacol .

44: 225- 341?&619;1393&&1 %ﬁn@%c&%ﬂ@@ﬁ&fﬂ&escﬁ&s qumolmes as PDE4

i) P bkt WABAT g el S it 4

ond dérevaniass a:srl?aDEfPathﬁﬂtorPubl i cati on W9422852 descri bes

qgui nol i nes i bitors i,onal Patent

Publ i cat i Z%%Dﬁﬁoﬁ@g%’gt‘ﬁ?aﬁesm ﬂ%ﬂdﬁs describes gamma-
pyidyqyiholines- Aitriguiralide nempoulsls eresledenibeddn ek Blamebd DB, J.Org.
cﬂeﬁh '5*8?24?%@92 70059845, K&tMﬁﬁabe o alC*?ﬁ%B] §Ré3n 1 Soc.. 115(12):5324-

1943) descri'bes g
53%§(ﬁ%?3)qﬁﬂdr¥6¢1|Méﬂ®é iy r-{d@" a(F’EB"d =51 Jllﬁdj_] W4Qe¢94Wﬁ35h

et al., @oﬁ;@und@ﬁﬁﬁhelu&@ﬁg@d s@ﬁ@%s g?@cﬁ&sé@l%ﬁ)by V¥iflous investigators

as g@%%&%gﬂ&w%@mﬁm&wt fica] For cpamale, ematiopsd Patent

Publichfida N&W%&é%giﬂﬁhbeﬁ&tﬁéﬁm@ﬁ%ﬁdﬁ ainl IGEHIES, European |
paleh RSO TP SDIBRRLLDS ety Ko P %%ﬁﬁ‘d?’r 2ind, 95
5,064 lad@aawesaubmrmmdﬁaumyﬂmianﬁateemﬂmm channel blockers, U.S. Patent No. L
5,736,297 descsibes ring systems useful as a photosensitive compositidn.

U.S. Patent 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 describe PDE4 inhibitors that are tri-

“substituted aryl or heteroaryl phenyl derivatives. U.S. Patent No. 5,580,888 describes PDE4
~ inhibitors that are styryl derivatives. U.S. Patent No. 5,550,137 describes PDE4 inhibitors

that are phenylaminocarbonyl derivatives. U.S. Patent No. 5,340,827 describes PDE4
inhibitors that are phenylcarboxamide compounds. U.S. Patent No. 5,780,478 describes
PDE4 inhibitors that are tetra-substituted pheny! derivatives. International Patent Publication
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Wbl eaihpn No. WO 98/ 25883 descri bes ket obenzanj
as cal pai n inhibitors, European Patent Publi Cgﬁlggimsnmmmi

No. EP 811610 and U.S. Patent Nos. 5,679,712,

5,693,672 and 5, 747,541descri be substituted

benzoyl guani di ne sodi um channel bl ockers, U S. Patent

No. 25 5,736,297 describes ring systens useful as a
“Photosens[tiye conmposi tion. U S. Patent Nos.

S AG90215desgitgosulplioiedoBar, diivat&s 8l LD MRbi968,U.S. Patent
N&. 583 447, ; 5 7 770, A

SHee S ieoa b PRItk iR sl e lkeny! (ary

ang hsfereanyl) 6AMPEYYS/ 35283 describe PDE4 inhibitors that

are tri- IgoWsick thidresersiv a Ated el ﬁb@&&hgﬁhﬁwhd conFl%)éiltions that

deri vatives... Pat ent . NqQ. . 5, 580, 888 descri bes
theggpquiigal ]lI%*bétL#Iﬁ:a‘% W&L@@{%ﬁﬂd% f¥atives. U S. Patent
No. 5,550, 137 describes PDE4 inhibitors that are

] i vatives. U S. Patent No.
Swgﬁ%ﬁ%@4 I nhibitors that are
Phany e bR aMK:Ees HONRANGTpotddSeprBdhidby Nomuf. (580, 478
descri bes PDE4 inhibitors that are tetra-substi'tuted
phenyl derivatives. Internat®@onall Patent Publication 2
WO 2004/ 048374 PCT/ CA2003/ 410180 V\Qg%/ 00215
descri bes substituted 0X rvap-ves useful as PDE4
inhibitors. U S. Pate 5| 633257 describes PDE4
inhibitors that are cy ang.

al kenyl ) phenyl - al kenyl (aryl| and heteroaryl)
conpounds. However, there ins a need for novel
conpounds and conpositi ¢s—t h 5 therapeutically
inhibit PDE4 with mninmal ‘& ffecgs. SUMMARY OF THE
“INVENTION In a first aspect, thefg i provided a

conpound represented by Fornmula (I n O01 ~NRCN
NI R R3 ~Ar-Y

)

. or a pharmaceutically acceptable salt thereof, wherein

Ar is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thieayl, pyridonyl,
dxazolyl, oxadiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when Ar is a heteroaryl;

Y is -COOH, -C1-galkyl(C1-4alkyh)n-COOH, -C3_4cycloalkyl(C1-qalkyl)m-
COOH, wherein the 'C,l -6alkyl and the C3_4cycloalkyl is optionally substituted with halogen,
alkoxy,' hydroxy or nitrile, and the (C{-4alkyl) substituents are optionally‘linked to form a C3-
4cycloalkyl ; whereinnis 0, 1,2,3 or 4, mis 0, 1 or 2; |

R is H or —~Cj-galkyl;

RlisH, or —C1_6élkyl, —C3_6cycloalky1; ~C1-ealkoxy, —Co-galkenyl, —C3-
6alkynyl, heteroaryl, or heterocycle group, optionally substituted with 1-3:independent
haloC1.galkyl, -C1-galkyl, —-C1-galkoxy, OH, amino, —(Cp-6alkyl)}-SOp—(C1-6alkyl), nitro,
CN, =N-0-C1.galkyl, -O-N=C].galkyl, or halogen substituents, wherein p is 0, 1 or 2;

RZ is H, halogen,-CN, -NO2, —C1-galkyl, -C3:6eycloalkyl, -O- C3.

 6eycloalkyl, O-Ci-galkyl, O-C3-gcycloalkyl-C1-6alkyl(C3-geycloatigh)(C3-6eycloalkyl), —

C1-6alkoxy, phenyl, heteroaryl, heterocycle; amino, ~C(0)-C1-galkyl, =C(0)-0-C1-galkyl, —
C1-6alkyl(=N-OH), -C(N=NOH)C1.-galkyl, ~Co-6alkyl(oxy)C1-6alkyl-phenyl, —SOKNH(Co.-
galkyl), or -(Cg-galkyl)-SO—(C1-6alkyl), wherein the phenyl, heteroaryl or heterocycle is-

| optionally substituted with halogen, -C1-galkyl, —Cj-galkoxy, hydroxy, amino, or

-3-
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R2 5 (1) or a pharmaceutically acceptable salt

t hereof, wherein Ar is phenyl, pyridyl, pyrimdyl,

i ndolyl, quinolinyl, thienyl, pyridonyl, oxazolyl,
oxadi azol yl, thiadiazolyl, or imdazolyl; or oxides
thereof when Ar is a heteroaryl; 10 Y is -COOH,

-00DY-6aCkygalksl, -afid ki tlm‘}] or cr\_rlcloalkyI is oRtlor}]ally substituted with 1-6

[,(Cl- 4al kyl ) m O00H, wher ei
m%’e%%’&kﬂ Sg{&ﬁé logens ooy L owidicyhersis kdpOi broal2; y
subst i t ut &P isisclected| foge B, haldlk@XON, ttvﬁsﬁxkyl qc dld)ellﬁyl nitro, -

AL Ao o ik SOt RcHrS e b
64 YF?: PCo6alkyh O-£3-@Ryploaliybwheda ﬁaisIQ(Il orresaImWherehL the alkyl and

c?%gﬁggﬁélggg%malrygbﬁgml%ﬁy ml/'ll Kk %c%e&c% g%}}lP(r % %{;ted halogen or OH.

het er ocycl e group, optional I y substituted with
1- 3i nlepErpdnspech ties@préwted/d yhaHﬁhbelﬁmhllcyhlposmon compnsmg

I-’1IC{ ) g@m&%ﬁl%tlcgj’ef%gﬂ%%f)m{t g%hg rﬁéﬁd %s(?e‘tg%}? abg?el 01);1 &lmaceutically
Wﬁ?%@%‘?ﬁagﬁt‘?ﬁoﬁm@nt s, V\/nerel npisO 1or 2 R is H,

hal ogephardellent |, -C34eycloal kyl, -0- C3-
20 60yc| oal ﬁtilllcwacﬁlpgé’é %h‘%}l O C3-6¢cycl oal kyl -C

| - 6al kyl (C3-6¢cycl oal k | )(C3 6cycl oal kyl ), -
d - 6al koxy, phenyl, heteroaryl, heterocycle, am no,

- O O)ln@hifsbssisack, thedé Dprovided thalskyt a com Qdmd% lakiilea 7Dk a

phm%:h% acged%gg%/ fdlt @Freo? &5%{0&9!%)?0 @glflz gqllgg;}t)for the

treafthent oF pravhetigrhefmsthma ehmnﬁﬂ:rryshclﬂfis hhioﬁtdlﬂxﬁ'h@twe%)ulmonary disease

(CCﬂ’%S)' %Ldﬁnlﬁ:%ﬁ%}h&ﬁ%e&gﬁa%o t%glgbén% 6qtgn¥mggpk§ﬂratlve skin

diseasgs, W‘ﬂé‘?céﬁlﬁshq(? (ald@ssoqmtect ymcbmnswuch as laptigitim ahd yolic in horses),

| septid@ﬁkk ttﬂécﬁ‘ﬁ’tﬁ)’é ctéalrﬁél% n@ﬁghh’%@ﬁé’%ﬁ&d ?%Jel‘fésﬁggﬁ ﬁ%ﬁo‘# Fé;‘lér&ggﬂalum and

br:«,ufi,r ﬂiaqqm aggﬁtls @ﬂeopc@gmg,é]h@mc glo@r@gymf@@skqxpplc dermatitis,

urtidaitf mult-reéﬂl@)orgﬂlsﬁ%’sé@yhdmrﬁ %f?%rlg;% Sonrﬂi(sg%ss syndrome, chronic

ObStB“aﬁqu’e P)%?Ba@idlééﬁséw ani a&a:s ighstes Blawv&ns aligigie Shinitip, ajleygic
conj()nctilmtlsg vethabewhjudueivitsnaridial ﬁésl@ﬁbs@ﬁﬁher@éé‘fér@ﬁé kehrdg@nic
mﬂaﬁxﬂ%t%ﬁab!n% %ﬁt I teHﬁla%ld"" aJIchntIs_ gnllcy O8I geSTJ%Ie]E)tJI}t%/S tsrgsrllse gn%gejectlon

and graft versus host disease, hypersecretion of gastric acid, bacterial, fungal or viral induced

sepsis or septic shock ‘mﬂammatlon and cytokine-mediated chronic tissue degeneration,
osteoarthritis, cancer, cachexia, muscle wasting, depression, memory impairment, monopolar
depression, acute.and chronic neurodegenerative disorders with inﬂammatory components,
Parkinson disease, Alzheimer’s disease, spinal cord trauma, head i mjury, multiple sclerosis,
tumour growth and cancerous invasion of normal tissues. ‘

In a fourth aspect, there is provided the use of a compound as defined above or a

pharmaceutically acceptable salt thereof for the manufacture of a medicament for enhancing

cognition.

In a fifth aspect, there is provided a compound of Formula (I) as defined above, for use in |

treatment or prevention of an ailment as defined above.

- 3a -
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In a second aspect, there is provided a pharnmaceuti cal

conposition conprising a therapeutically effective

anmount of the conpound as defined above or a

phar maceutically acceptable salt thereof, and a
ceutically a pt arrier Inathlrd

DAL ES A Ee i RabiePa St frommusBinp Gomerisiag n

acceptawafhosmﬂdlmmm nmlbamgrahﬁnﬂme dbrgahdl yf REEAPIPLRI Rise dbove, in
or t ture of a medi canent for the

aSSOCIa“P“ Wlt ?mS?euE?ag?f S?FFPt ©8t"9st hma, chronic bronchitis,

chronlc obstructive pul monary di sease (COP, p),

P198b4ea Rhrini a€e 194raNMbRiIRed pmaﬂmg.lrﬁmafq Oerd R @ fepRE&H QINbyQtormula (1):
mal i gnant prolifterative skin I seases, endot oxic

shock (and associ ated conditions such as lamnitis and
colic in horses), 15 septi® shagk, ulcerative colitis,
Crohn' s di sease, reperfusi uryRof t he nyocardlum

and brain, infla tTg; osteoporosis,

chroni c gl onerulone topikt dermatitis,

urticaria, adult respi di st'fess syndrone i nf ant
respiratory distress syndrone, chronic obstructive

pul monary di sease in ani 5, di abetes insipidus,

allergic rhinitis, al R conjunctivitis, verna
conjunctivitis, arterial SI at heroscl erosi s
neur ogeni ¢ 20 i nflanmmati on, pa#ﬁg ugh, rheumatoid
arthritis, ankyl osing spondyllt transpl ant
rejection and graft versus host Rfi | sease, ,
hypersecretion of gastric acid, bacterial, fungal or
viral induced sepsis or seggic shock; i nf | anmat i on

or phapesiF iy SErRaDle SARcreRa oSt & Piawapdengers fgnibicors.
d arlmeimeloesm, herabmis a pharmpecuticak nempasitieo pbich maY@F@bld@@Q i on,

effectl%%]lé%ng) €£§v2:k,§1&wg @s(é%gtgg E,gf-l pﬁﬁa% é@g@ zjn\éms 'z:mcl a
Al-zhei rrer s di sease, spinal cord trauma

phannﬁiﬂuflq:ably accepipble gamier. Fusibeng ﬁplogidéwpﬁl is A grefbgd ggtre&dgénltj b

i nvasion of normal tissues. ,In a fourth aspect, t her e .
mamni’s B LB S50 Bl STBBHO 5 SRR ol i
(COPDDaaoni:a:qihulmgrmiu]amaqﬁonmaﬁd bier mmﬁ@mmm:gnmgnmhfamwe skin
diseaseﬁbe 6&0}6}&% %o%ﬁ Egn eafs éag ég&?s\(/ﬁugﬁgs larn%ﬁ) Er?r id ol?é %n horses)
septic :ﬂmk,arlcerawmhaa, &]Ohn’lsnhseasa deferfiosion atjomyeof tBamyocardmm and
brain, inflammatory arthritis, osteoporosis, chronic glomerulonephritis, atopic dermatitis,

urticaria, adult respiratory distress syndrome, infant respiratory distress syndrome, chronic
obstructive pulmonéry disease in animals, diabetes insipidus, allergic rhinitis, allergic
conjunctivitis, vernal conjunctivitis, arierial restenosis, athérosclerosis, neurogenic
inflammation, pain, couérh rheumatoid arthritis, ankylosing spondylitis, transplant rejection
and graft versus host disease, hypersecretion of gastric acid, bacterial, fungal or viral induced

- 3b -
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WO 2044881 aspect, there is provided a PCT/CA2003/001800
phosphodi est erase-4 conposition conprising an

accept abl e phosphodi et erase-4 inhibiting anount of a
conmpound of formula (1) as defined above, in

association wth a pharmaceutically acceptable

carrier. Disclosed herein are biaryl substituted

B OBy, D 9050 SR R S B rpnrin

%‘i‘:@ﬁ{"ﬂ@ﬂ éa@@%tcé‘cheﬁ@ﬁ gofsclewrdstihg, a:‘reprcsmon memory impairment, monopolar
dMpespibn Hea k! MEdBfmic héﬂ?b@aﬁﬂérﬁnv% §c9ﬁg"s St ﬁﬁ?mgﬁrt&k Romponents,

h ceyti cal .cqnmposition
%ﬂ*@é‘% ‘3 ﬁ\fﬂﬁ‘lte‘@f” ; H@eﬁﬁﬁvﬁtmﬂiﬁa@ﬁa@% P@Ct injusy, multiple sclerosis,
timBungrobitthyid cdinﬁcrﬂ(lé-ﬁi)vaﬁﬁﬁ‘ of Adkghad tlss‘&Es"‘Bjﬂ%eédhhﬁﬂtr}atYon of an effective

t di scl d h
BEETENB SoPBAAE oF PO fraiiceursor DR HEhigh forms in vivo the
camlptnnﬂs oﬂﬂmﬁd_ il T which e be pﬁosplﬁﬂ[e@teﬂﬁ%l-ﬁﬁﬁﬂ)[tbh@t Fﬁéﬁler disclosed herein is a
ary disease (¢ egsi nophi l i ¢ granul oma
n%glz):gpggliﬂémé?ﬁ]‘m@{’lﬂgﬁg E‘%ﬁ? fU¥F%al i gnant proliferative

skln di seases, endotoxic shock (and associ at ed

 DETSIUEDODESERIPTIIN DRTHENVEACRP! i C i n horses),

septic shock, ulcerative colitis, Crohn's disease,

r eper f usi O?erﬁr’a‘?‘iﬂ‘@?mt‘h% ypaten widierigd do pompeurids l‘ﬁpfe&'?ﬂt'fﬂ-'1 by
Fonhulafat ory arthritis, osteoporosis, chronic

gl omer ul onephritis, atopic dermatltls urticaria,

adult respiratory distress syndroge, i nf ant

respiratory distress syndromg)] chfjonic 4 obstructive

pul nonary di sease in a ' N.)sﬁi nsi pi dus,
co| jungtivitis, vernal

allergic rhinitis, all
canj unctivitis, arteri sisR at heroscl erosi s,
cough, rheumatoid

neurogeni ¢ inflammation,” pa

arthritis, ankylosing spond i's, transplant
rejection 25 and graft vgp st di sease,
hyper secretion of gastric ' bacterial,; fungal or
viral induced 3b WD 20041048374APEFNCA2003/001800
sepsis or septic shock, |nflannat|dp and '

cyt oki ne- nedi at ed chronic tissue degéner at i on,

: {
and phaxmaceutlcally acceptable salts thereof, wherein .
Aris phenyl pyndyl, pyrimidyl, indolyl, quinolinyl, thlenyl pyridonyl,

: _oxazoly] oxadlazolyl thladlazolyl or imidazolyl; or oxides thereof when Ar is a heteroaryl;

Y is -COOH, -C] _6alkyl(C] _4alkyl)-COOH, -C3,4cycloalky](C1.4alkyl)m—

COOH wherein the -C1-galkyl and the C3-4cycloalkyl are optxonallymsubstltuted with

halogen, alkoxy, hydroxy or nitrile, and the (Cy._qalkyl) substituents are optionally linked to

 form a C34cycloalkyl; whereinnis 0, 1,2, 3 or4, mis 0, 1 or 2;

"RisH or -Cj.galkyl; -
R1lis H, or ~Cj.6alkyl, -C3.gcycloalkyl, ~Cj _galkoxy, —C2.galkenyl, -C3.

6alkynyl, heteroaryl, or heterocycle group, optionally substituted with 1-3 independent
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osteoarthritis, cancer, cachexia, nuscle wasti ng,

e n, menory inpairnent, nonopolar depress
“g)cﬁ[}g&% chroni ¢ neur odegenerati ve di sor derSPW’Fﬁz"WO‘"s"“

i nfl anmat ory conponents, Parkinson di sease,

Al zhei ner' s di sease, spi nal cord trauma, head injury,
multiple sclerosis, 5 tunour growth and cancerous

i nvasi on of normal tissues by the adm nistration of an
effective anount of the conpounds of Forrmula | or a

hap cguligdr —@pﬂﬂﬁ}aﬂndcyﬁghn(bxj‘/,@ﬂﬁanhlﬁo Mi(EZg- @m@l)—sgmmyl) nitro,

Ot B e P Tl sR B R E M iaiima i Gt or 2
enhanci n&2deghhtlogen iGN hdidly, h§ | aliiyk 3. gcd€oRETAQED;

(FAl T,

o PSR T LNl O TSRS &t -
Cirerlkanyapienyt, heteroand, hatero@ch aminRa-C{OAL] YalliRp, ~Q(0)-QA8C1-calkyl, —
C%ﬂkﬁw me@g‘lﬂd d‘?‘ﬂc ot Ilfnbéooepﬁﬁylg&g ?E[smgpph\@pﬁr ewkNH(co,

Deﬁ’{y %ﬂqﬂem%%- j’B} yhem@)@g@p ypteroaryl or heterocycie is
optidviadiglisatmotud wih hmnasg@lazgh;smkyp L-CoXali@%y  IVRFRYT a8 NorA

-C (%18 é{eégj*)@(ﬂ-}/ ‘glﬁ{ 'T)ﬂ?'F zég%\qr cycloalkyl is optionally substituted with 1-6
indepehdényiCiebtdaldgtnded LOH) MdGHrbin WHE0 €1 By Dhe -

-0 - 6al ky Loal

substitul Eé %%4@6@#%& Qﬁ(ﬂ‘ '&Hg@r'% CJF%alkyl nitro, -
CRHEr el aﬁﬁp}ﬂecwmwarf@m NEHGoarelep <Caielkyl)-SOp-(C1.
631‘2?19 | @-@?' Ldalici ] @@dgéﬁloaf@[ rﬁtﬁrﬁnilﬁ)ﬂc h O(ﬁfl ﬂ‘éﬂd widagh Bld Wiy and
cmpallei lsewu@yally Rabstitagted wig I-Bmde@amdepny selaaecswcgemaquqm

- C1- 6al kpyh alraﬁ?m@é\'th@gﬂbhp Y. G3-

is-

O, _OH

@]
j Me

or -C3.-geycloatkyl(C1-4alkyl);m-COOH, wherein the C3.gcycloalkyl is

- optionally substituted with halogen, alkoxy, hydroxy or nitrile, and the (C1-4alkyl)

substituents are optionally linked to form a C3-gcycloalkyl; whereinnis 0, 1,2, 3 or 4, mis 0,

1.
Within this embodiment there is a genus of compounds and pharmaceutically

acceptable salts thereof wherein:

: Y is -C3-4cycloalkyl(C) -4alkyl);-COOH, wherem the C3 4cycloalkyl is
optionally substituted w1th halogen, alkoxy, hydroxy or nitrile, and the (C1-4alkyl)
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6al kynyl, heteroaryl, or heterocycle group, optionally
d with 1-3 independent 4 WO 2004/ 04

ngﬁ'%sg%gl 001800 hal oCl_6al kyl, Cl_6al kyl , Pelflcazonmnsoo
-C1_6al koxy, OH, amino, -(C0_6al kyI ) - SOp- (C1_6al kyl ),
nitro, CN, =N-OCl _6al kyl, -O N=Cl1_6al kyl, or hal ogen
substituents, wherein pis 0, 1 or 2; R is H,

haI ogen.-CN, -N02, -C _6al kyl, -C3-6cycloal kyl, -0-

6cycl oal kyl, O C -6al kyl ,

Sl@ﬁ@e@éﬁfﬂ @éllokgll)&hmkeéatb Rmn(msﬁcyddﬁd]aﬁkwms(eﬁmn&:@dl @abord, mis
okylpa 5 Cl-6al koxy, phenyl, heteroaryl, heterocycle,

’am no, -C(0O) -Cil-6alkyl, - C(O) - O Cl1_e6al kyI ., -

Cl _6al kyl (=N-OH), - C(N=NOH) C1_6al kyl ,

o (o s TS LA EAREN sron RN S BBl by

PhemarybFsl] Y%Pﬁﬂﬁﬁl%ﬁ@@ﬂ@f@ﬁ%ﬁﬂ%bt i onal 'y substitut ed

AQL ¢ (P O C1_6al kyl , and wherein the al kyl or
EFASR kyl is optionally substituted with 1-6 10
i ndependent | y seI ected hal ogens or -OH, and wherein k
el ecte

i_ ?)I O6a|1ky xthlreglseg?n 3 %g{el&'rl su g?nrua of coxagebjn%%ah% CFIWaceutlcally

Yué tﬁlcga@m@ooﬂqmﬁal kyl, -Cl _6al koxy, hydroxy, am no,

_accq(t@le @I@@@gq;fk\ylheremsm NH( CO. 6al kyl ), or

- (Co_6al ?%ETEQ%K opu@ﬁdﬂy)ém)snt@e@%tﬁaﬂ 5Yddependente-rc - %alky] —C1.
o °é’”$% %ﬁ“ﬁél@%ﬁg PyCN R GO oN=Cy.

6a\lkyﬂmrha'ﬁ)gﬂmsiﬂqsamdmatly sel ected halogen or OH, 15 In
an alternative, the group Y. isOOH O O~-M M

20 or -C3-6cycl oal kyl (O -4al kyl ) m COOH, wherein the

C3_6cycl dalitkin thisgenoptheeniabdoths whis-ghiuttd domipbinds and

[ nltrlle and the

ph?@l&gﬁ% ﬁa@@e@%ﬂb{@ a%%%eogr | onally linked to form

a C3_6cy FocYgRivalkkyl anpgy gubstituted with &3 independent -C1.gatkyl,
~(-galloxy, OH, amino, —(Couﬁalkyl)—SOp—(Cl‘6alkyl) nitro, CN, =N-0-Cj. 6alky1 -0-

| N=Cj].galkyl, or halogen substituents.

Within this genus there is another sub-genus of compounds and

- .phannacéutically acceptable salts thereof wherein:

R is hydrogen. )

Within this genus there is another sub-genus of compounds and

- pharmaceutically acceptable salts thereof wherein:

R2 is hydrogen or —Cj-3alky! or halogen.
R3 is hydrogen or halogen. |
Within this genus there is another sub-genus of compounds and
pharmaceutically acceptable salts thereof wherein: |
R1 is ~C3_geycloalkyl optionally substituted with methyl or halo; and
'. R is hydrogen. | '
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Wthin this enbodinent there is a genus of conpounds

“Wm ceutically 25 acceptable salts thereof
ergﬁﬁg% i's -C3_4cycl oal kyl (Cl1-4al kyl ) m Cw)_f?lo/cmoos/mnsoo

wherein the C34cycloal kyl is optionally substituted

wi t h hal ogen, al koxy, hydroxy or nitrile, and the

(Cl-4al kyl) -5 WD 2004/048374 PCT/ CA2003/ 001800

substituents are optionally linked to forma

C3-4cycl oal kyl ; wherein nis 0, 1, 2, 3 or 4, mis

0, lor2. Wyhthiy tﬁﬁ'g%m%rfﬁ&g 15'%&1&21?{ gedu§ o B

f conmpounds and arrmceu I C accept e sa
i ol

ERAcERIGHE sraptable § and Ar is
phenyl . WRhis%y&lhp&pﬂ%ﬁénélbedhﬁstitﬁteé xﬁﬂhtm&ﬁfltb% nelo; and
con‘poundm ﬁ ﬁeutl cal 10 acceptable salts
t her eof ARAYIOEER] - 6a| kyl optionally
substi t ut 84 iwhydrogdendoribatbgpendent - Cl- 6al kyl, -d -
6al koxy, OH, am no, -(CO-6alkyl)-SOp-(C1- 6a| kyl),
nitro, CN, =N-O-C -6al kyl, -ON=C - 6al kyl, or hal ogen
subst i t uedn gnothér agpachiwithimtie egédindii desribed shoot there is another

ool cﬂ%ﬁﬁ?oﬁﬁds%%ﬁ #ﬁgﬁe@f&gky Q&@Eﬁﬁ]&%%§ &idlebYwherein:

acceptabl e salts 't
- C3- 6cycl dalsyFlopwpyoQOR; aadbstituted with 1-3

i ndependenr is Yimidyl; &lo6@d tepeys, OH ami no,
- (CO 6al kyl ) - g)lnmgf 6al)lf<yl ), nitro, CN,
=N- O d - 6al kyl , - O N=Cl- 6al kyl, or hal ogen
subst i t ueA¥ishin ds Yéubitheré igi a&uﬁ%&nﬁs (Bﬂtﬁfr@:oiﬂfds&iﬁﬂ&)h&ﬁnaceuﬁcally
' nds an phar maceutical ly
aé&gfagﬁr%ﬁeﬂjerﬁ%?g%?%elfeof wherein: R is hydrogen. 25
W t h| n t hRd 1gehisabiaborionalinsbshitedsyith @énu@ep@ndent -C1-6alkyl, —Cj.

. 6S1REPY ORI san@if, (Co.galkyl)-SOp—(C1-6alkyl), nitro, CN, =N-O-Cj.galkyl, -O-N=Cj.

palkyl, or halogen substituents.

Within this genus there is another sub-genus of compounds and

pharmaceutically acceptable salts thereof wherein:
R1is —C3.gcycloalkyl optionally substituted with 1-3 1ndcpende11t -C1-6alkyl,

~C1-6alkoxy, OH, amino, —{(Cq- 6atkyl)}-SOp—~(C1-6alkyl), nitro, CN, =N-O-C1.galkyl, -O-
N"Cl ealkyl, or halogen substituents.

Within this genus there is another sub-genus of compounds and
pharmaceutlcally acceptable saits thereof wherein:
R is hydrogen.

Within this genus there is another sub-genus of compounds and
pharmaceutically acceptable salts thereof wherein:
R2 is hydrogen or .—C1-3alkyl;

‘R? is hydrogen or halogen.
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2-343l(excleprokylmin

- yl}cyclopropanecarboxylic acid;

pharmaceutically acceptable salts thereof wherein: R2
' en or .-Cl-3al kyl or halogen. R3 is
“Efmﬁﬁ gggn. Wthin this genus there is anothefo%ﬁ%%&ﬂmlmm
sub- genus of conpounds and 30 pharmaceutically
acceptabl e salts thereof wherein: Rl is
- C3-6c¢cycl oal kyl optionally substituted with nethyl or
hal o; and R is hydrogen. -6 WD 2004/ 048374
PCT/ CA2003/ 001800 W thin this genus there is another
sub- genusWathicGryesunsiterrisl apthbersubesnicaef doymondsynd bl e

Hahiculifar Q" i | opropyl optionally
Psubst it utﬁ)?W%gdhﬁ%%oﬁﬁ?ﬁ% and G{? agd .are
hydr ogen; " 5! 3'§C3ﬁ§P& Leiogplly gihstired Wi Q??Bé)ﬂé‘i'f halo; and
aspect, WRiudhyirédeg. embodi ment described above, there
i s another genus of conpounds and pharnaceutically

acceptabl e salts thereof wherein: Y is
cycl opr opWithZQhH, geancthdR iAindtiser BYB-igeiks, offRyfripdliedsl and OF
' : ¢t hin ot hi enus there is a sub-genus

ph%ﬁ%%ﬁ%%?ﬁ?gé?ﬁa epﬁigl‘s H&Eeeoit“%&?m’y acceptable salts

t her eof wikkisetyslopripy sp@ineBpkubstitused withabdtlyyl or halo; and

substi t utledp R Rrelivardagependent - Cl- (al kyl, - Cl- 15

6al koxy, OH . ani no,”’élf (%8’- 6al kyl ) - SOp- ( C1- Bal kyl ),

nitro, CNs 1%@@%3&@&1&!@&39 -O N=Cl - 6al kyl, or hal ogen

substituents. Wthin this genus there is another )

sub-genusI of conpounds an phar maceutical ly ‘ et

accept abBULfipg teroppopndink the nvenigpngre:;

| 2-(00@85)6iE3-Hay dlypropylhintridaiyon ) Bk d-UISeshphtHykdir BAK)-y1]-1,1-

o S 10, G

arbonyl]-4-oxo-1,8-naphthyridin-1(4H)-yil-1,1"-biphenyl-3-

12~ {3'-[3-[(cyclopropylamino)carbonyl]-4-oxo-1 ,S—naphthyxidinél (4E)-y1]-1,1"-biphenyl-3-y1}-

. 2-methylpropanoic acid;

2—{3‘-[3-[(cyclopropylaxn_ino)carbony]]-4~oxo—l,S-naphthyridin-l(4H)—yl]—1,-1'—biphenyl—4—y1‘}- _
2-methylpropanoic acid;

* 3-{3"-[3-[{cyclopropylamino)carbonyl]-4-oxo0-1 ,S—haphthyn'din- 1(4H)-y1}-1,1"-biphenyl-4-y1}-

3-methyibutanoic acid; ‘
{3'—[3—[(cyclopropylamino)carbonyI}—4-oxo-1,S-naphthyﬁdin-I(4H)—y1]—1,1'—bipheny1-4-
yl}{hydroxy)acetic acid; ‘ ' *\)
1-{3'-[3-[{cyclopropylamino)carbonyl}-4-oxo-1 ,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-4-

. ¥Yl}cyclopropanecarboxylic acid;

2—(cis)-{3'-[3-[(cyélopropylarrﬁno)carbonyl]—4—ox0—1,8-naphthyxidin—1(4H)-y1];1,I‘-bipheny]- :
4-y] }cyclopropanec arboxylic acid;
5-{3"-[3-[(cyclopropylamino)carbonyl]}-4-oxo-1,8-naphthyridin-1 (4H)-yl]-1,1"-biphenyl-4-y1}-
2,2-dimethyl-1,3-dioxolane-4-carboxylic acid; _
1-{3'—[3-[(cyclopropy]amino)carbonyl}-4-0}(0-1,8-naphthy_ridin—1(4H)—yl]—1,1'—biphe,ny]—3-
yl}cyclopropanecarboxylic acid; o i :
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N=Cl - 6al kyl, or hal ogen substituents. Wthin this

weRiSykgre i s another sub-genus of conpounds
phar maceuti cal ly acceptabl e salts thereof V\he'Fgllt}gAné?mmmm

is hydrogen. Wthin this genus there is another

sub- genus of conpounds and pharnmaceutically

acceptable salts thereof wherein: 30 R2 i s hydrogen or
.-Cl-3al kyl; R3 is hydrogen or hal ogen. -7 WO

2004/ 048374 PCT/ CA2003/ 001800 W thin this genus there

1-gygnapdBhEr- [(smbal;gemd@uoo)caubnpﬂbﬂdscoain&npptahmmt%@] -y,1

I
blﬁ%‘%ﬂ @l?lfg)%llﬁﬁ}41 tﬁyl& %g (g{afj Ogg ?ﬂtjed with nethyl or
2- ﬁ%a[%[@%@rowm@lwﬁr@gﬂﬂﬁl osww 5'Iﬁ1ﬁphthfﬁl@ng}é4‘f@ihyli -Bdherg-3,1-
blpqge@}tlh;ey;% &aggox RORGGNds and phar maceutical ly

a al'ts thergof reln is cyclo p
e i(gwi%gw Lot it S e arin 0 - hAchiphenyl-
3- yﬂ?}&:yalbprdpyﬁkroagﬁmyhdﬁld??: i s hydrogen-or hal ogen

2°~ %r%?nté)r-f\t[l_’, q%:ycfagro%gfrgunor}carbonylt %xé-quel%ﬁhﬂwn 1n- I(4H)—y1] 1,1-

bipBenyl-3-yl { ey bipograngspktanryiiodaedr bonyl | - 4- oxo- 1, 8- napht hyri

2- {%"_@r.[%é A6 b 1arﬂqb$g(ca1b%hﬁ£ﬁ®§d;' : %Mhﬁhthyndm 1(4H)-yl]-3-methyl-1,1"-

oro

'blPiEef{)@“‘ yl }F{Waéiﬁaﬁwvlﬁ‘rﬁ%)car bonyi ] - 4- oxo- 1, 8- napht h

2-fgr jsdp(@cﬂd;ﬁbﬁyiwnho caifbon%l] @ftﬁayll 8- ﬁgphthyndm 1(AH)-yl}-2-methyl-1,1"-

anecar
blp}é y?‘é 3[1?‘%@{) rbonyl ] - 4- oxo- 1, 8- napht hyri
2- {6+c!h}03:c64W}Kb}c{dprﬂp)dﬁnnmh}ambbnﬁ}—woﬂo- 1,8-naphihydms-OQENGHIE1,1'-

' bipﬂ&'lyij-ﬁ-yl }cyclopropanecarboxylic acid;
- 2-(cis)-{3"-[3-[(cyclopropylamino)carbonyl}-4-oxo-1,8-naphthyridin-1(4 H)-yl1-3-fluoro-1,1'-

biphenyl-4-yl}cyclopropanecarboxylic acid;

. 3'—[3-[(cyc]opropylamino)ca:bonyl]-tinoxo—1,8-naphthyﬂdin—l'(tlH)-yl]—1,1'_—biph6ny1—4- '

carboxylic acid;
2-{3-[3-(morpholin-4-ylcarbonyl)-4-oxo-1 ,8-naphthyridin-1(4H)-yl]-1 ,1-biphenyl-4-

yl }cyclopropanecarboxylic acid; .

2-{3"-[4-ox0-3-({[5-(trifl uoromethyl)-1,3,4-thiadi ézol—E—yljamino }carbonyl)-1,8-

naphthyﬁdin—1(4H)-yl]—l 1"biphenyl-4- yl}cycloprdpanecarboxy]ic acid;

2-{3"-[3- ({[2—(methylth10)ethyl]arnmo}carbonyl)—4—ox0—1 8-naphthyndm 1(48)-y1]-1,1"-

biphenyl-4-yl}cyclopropanecarboxylic acid; :

2-{3-[3-({[2- (methylsulfonyl)ethyl]ammo}carbonyl) 4-0%0-1 8-naphthyndm 1(4H)-yl] 1,1-

blphenyl-4-y1 }cyclopropanecarboxylic acid;

:2-{3'-[4-0x0-3-{[(2,2,2- mﬂuoroethyl)annno]carbonyl} 1 S-naphthyndm 1(4H) -yl]-1,1'-
‘biphenyl-4-yl }cyclopropanecarboxylic acid;

2-(5-{3-[3- [(cyclopropy]annno)carbonyl}ti -0x0-1,8-naphthyridin- 1(4H)-y1}phcny1}thlen 2-
yheyclopropanecarboxylic acid,

2-{3-3- {[(cyclopropylmethyl)armno]carbonyl}-4-0x0 1 8—naphthyr1d1n 1(4H)-y1] -1,1%-
biphenyl-4- yl}cyclopmpanecarboxyhc acid;
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2-{
“glﬂhg?h&gyclopropylan1no)carbony|] 4- oxo- 1, 8- nanht hivo1see
H) -yl ] | ' - bi phenyl -4-yl }- 20
2- met hyl propanoi ¢ aci d; 3-{
-[3-[(cyc|opropylanino)carbonyl]-4-oxo-|,8-naphthyri
din-1(4H)-yl]-1, |'-biphenyl-4-yl }- 3-nethyl butanoic
acid; {
3'-&$ &(cyclopropylan1no)carbony|] 4- oxo- 1, 8- napht hyri
2dBn Lelyanpeyclopropylbimph@narborty] Y yi-dxchy, 8 moglypridin 1 6LE)-y1}-1,1-

b ﬁé 1-4291 ) &yl
® ﬁ} CO&)ropane?arboxxl Ecl:Cal\r’bonyI]-4 oxo- 1, 8- napht hyri

3-d,3n£31Q(2§pympy anqnq@carbqqyﬂ 9K0-4,8-naphthyridin- 1(4H) y1}-1,1"-biphenyl-4-y1}-3-
WAW ARG PhABMYIL aRF hc‘i‘:ept%bfe(‘shﬁg méreof
-[ 3- [(cyclopropylan1no)carbony|] - oxo- |, 8- napht hyri
d|n 1(4H) -yl ]-1, 1" - bi phenyl -
4-yl } cycl bpamganesdodioyi the id@nton 5n1{:0mpqsses a compound represented
bﬁ % ycIopropylan1no)carbony|] - 0X0- 1, 8- napht hyr i
-yl]-1,1" - bi phenyl - 4-yl } - 30
2 2 di met hyl - 1, 3- di oxol ane- 4+
-[3-[ (cycl opropyl am no) car
dH%l(Mﬂ-yH-l,r-blph
yl } cycl opr opanecar boxyl|i ¢
PCT/C%2003/001800 1- clan
-[ 3- [(cyclopropylan1noNcar
_dln 1(4H)-y1] -1, Z
bi phenyl - 4-yl) - 2 2 dlne%¥y ycC
aC|d 2-{
[3 [(cyclopropylanlno)car
d|n 1(4H) -yl ]-3-fluoro-1,
bi phenyl - 4- yI}cycIopropanecarboxyI|p2a0|d 5
(cis)-2-{3 -[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8-
napht hyri di n-1(4H)-y1] -1, 1' - bi phenyl -
3-yl }cycl opr opanecar boxyl i ¢ act’d; 2-{
ord phiarroaasugtallySicfepeahdd mitrtbmbﬁmlnr@mar bonyl ] - 4- oxo- 1, 8-

napht hyr i

bi phenyl ll%l @h‘)% 5 X%I(%dry% md?IP/I qumognyl thfnyl , pyridonyl,
oxgraly oxedigeq pﬁh&ﬂwzam @@)I@Hkﬁb@iﬁyloy onidgs thereogw erp AL isya heteroaryl;

di n- 1( 4I—I)Yyi cheom;hyll cdlkyl{Cy 1@1ky1)n-c00R4 —C3-4cycloa1kyI(C1_

43@% @Oﬁz‘ ?/»lé%e:r:%l e gir%;%yz %ﬂﬁéﬁ ﬁc 1 g %}éﬁﬁlhﬁqbsutumd

wigh kmlqgemH‘p PKY. hydmew loy hitrdle,land the (Cj-4atkyl) subsutuents are optionally linked )
to form 2 C3_gcycloalkyl ; whereinnis 0, 1,2, 3 0or4, mis 0,1 or2;

R and R4 are each independently selected from H and -C 1-6alkyl;

RlisH, or -C]-galkyl, -C3.gcycloalkyl, ~C1-galkoxy, ~Co-galkenyl, ~Cs..

xylic acid; 1-{
-4- 0oxo- 1, 8-napht hyri

nyl ] - 4- oxo- 1, 8- napht hyri -

opr opanecar boxylic

yTAr4—¥xo- | , 8- napht hyri

- ealkynyl, heteroaryl, or heterocycle group, optionally substituted with 1-3 independent
- haloCj.galkyl, -Cj-galkyl, ~Cj.galkoxy, OH, amino, —(Co-6alkyl)-SOp—(C1-6alkyl), nitro,
_' CN, =N-O-Cj}.galkyl, -O-N=Cj.galkyl, or halogen substituents, wherein p is 0, 1 or 2, or Rl

is —C 1_6a1ky1 mono or di-substituted with substituents selected from phenyl and ~-C3_
ecycloalkyl; : -
. R2 is H, halogen,-CN, -NQ2, —Cj-galkyl, ~C3-gcycloalkyl, -O- C3-

6eycloalkyl, O-Cj_galkyl, O-C3.¢cycloalkyl-C1_galkyl(C3-geycloalkyl}{(C3-gcycloalkyl), —

- -10-
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bi phenyl - 4-yl ) cycl opr opanecar boxylic acid; 2- {
[ 3- [(cyclopropylan1no)carbony|]

‘Vﬁggﬁmﬁﬁrldln 14 yl]-1, 1 - (PﬁeAﬁmﬁmu&m

bi phenyl - 4-yl } cycl opr opanecar boxylic acid; 15

2-(cis)-{3 -[3-[(cycl opropyl am no) car bonyl ] - 4- oxo-1, 8-

napht hyridin-1(4H)-yl]-3-fluoro-1,1"-

bi phenyl - 4-yl } cycl opr opanecar boxyl i ¢ aci d;

3'-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
cldsaikaxw bheryfl Jheterckiryl pheizacygle; dmintaF BQAT C5eligh 4C(@HO-C1 alky, ~

CrggalgiRs) S olNOMIGRERNL O SaiiiRod i BRI Sormcco
6a9<|y})e9@(69@B@He&@xﬂ6xwallwl)awh@tem the phenyl, heteroaryl or heterocycle 18
opgoﬁzﬁly'sﬂlﬂstﬁﬁ@d %}&{r[aﬁﬂéﬁ r Cyddﬁxyp et eoxY; Rydfodyhhdtiodgo0

am no} car bon

'Cﬁ%\)pét‘%%yﬁﬁ%ﬁn ang whsfclyl tﬁle alkyl arisyelnalkyl is apyonally suhspuadamieh 1-6
&gél?%g%ﬂk'saeéed Hialogen r S0H]| &id Wherein k is 0, 1, or 2;

%c;ar bonyli ’5 S% ?}e@y ﬂ?ﬁﬁ?ﬁﬁ%%n -G1 éﬁ)“yly/rcf3-§CYf10alkyl nitro, -

C(o)-hegatkyl 4-G0)-€)Ch gplkgh aB@gaTH @ ydalicy TR ot dCoRalkyl)-SOy°~(C.-

6al%;(/§ (:E ([élgﬂgli(kizﬁ)(@? g o%plﬁb%ﬂyqr%lg %h}l/sd ei"br@éncda\[i}?e?ax lthe' a‘h&yl and
cyd:iozﬂhjdny bptdlergally sgt[shmmcbmain pGantpeyddntlyaelected Ralogen or OH.
"-[4-0x0-3-{ [(2,2,2-trifluoroethyl)am no]carbonyl
}-1, 8-naphthyridin-1(4H)-yl]-1,1"-
bi phenyl - 4- yl}cyclopropanecarboxylic acid; 2-(5-{
3-[3-[( Cmbﬁ’@&sﬂ tﬁsrwﬁg&%p oPitklindnBPat B MARTA ¥ thent of

I en- -

cognﬂy%@q &gﬁggggwwpwt,dm@m{le@ebqv@e{e in this specification) due

10 ?s(yewl@lgﬁﬁl ®BftnoRdd) ikdrawira] &dickasyoh as stroke) or psychiatric dysfunctlon
4-o0xo0-1, 8-napht hyridin-1(4H)-yl]-1, _
bi phenyl - 4-yl } cycl opr opanecar boxyl i c aC| d; -9 WO
© 2004/ 048374!1(111@'%@%20 ﬂi&/;@é)si:ﬁ()ﬁvenuon is directed to a method of enhancing

cog_gléti&] imla EThe{a[tﬁ g %ﬂ%{&n S%Hng%]s %rc%g{f%o}n eﬁ‘ha‘ﬁ G%mount of
Ey i

a pb@q@heﬁwtmsw }rdl;l@t aly Bosdpvensicags direc@dto a method of
eniﬁncﬁ@ Iﬁ&h&?ﬂf&ﬂ'ﬁﬂlloaimeﬂ%ﬁ aELeN X\kfllref}esg %04 #df’% u@l‘ﬁ b Hé/a'h'h@hbjects

n “bi phen t anol ¢
COI%R‘F%““ niRingRcalR qnégi(fpgﬁlwewam @pb,%p’@%dlqsﬁfé@swfmhlbﬂor of

Formula L.

For purposes of this apphcatlon i8 defmed as a subject w1th cognition in the

' norma] range for the subjects age or other classification. Cogmtzon of a healthy subject as

well as cognition enhancement of the healthy subject is illustrated shown by testing the
compounds in the Morris water maze as reported by McNamara and Skelton, Psychobiology,

1993, 21 101-108. Further details of relevant methodolooy are described in WO 96/259438.

Other assessments for measuring cognition enhancement include, but are not limited to the
“T” Maze Test; Radial Arm Maze Test; Delayed Non-Match or Delayed Match Test; Passive
Avoidancc Procedure; 5 Choice Test, disclosed in WO 01/87281 A2, published November 22.
2001. - |

-11 -



10

15

20 -

30

5 I n anot her enbodi nent the invention enconpasses a

“;%ﬂ@%)&iﬁ%represent ed Dby Formula (1): OO 1 NN B 010

\' 2 R m10 or a pharmaceutically
acceptable salt thereof, wherein Ar is phenyl,
pyridyl, pyrimdyl, indolyl, quinolinyl, thienyl,
pyridonyl, oxazolyl, oxadiazolyl, thiadiazolyl, or
i m dazol yl; or oxides thereof when Ar is a heteroaryl;
Y is -COOR4, -Cl_6al kyl (C1_4al kyl ) n- COOR4,
- C3-4cycl Iﬁ&lﬂnyﬁo(s@ of thialspgch{j oG ) dREsesdidieaithy dubgects includes

_]uve l'ei(.5 aatdh?fé Jﬁ{_]lsgmopi %f(% %%g g#]gn%(ﬁé 6u‘}e§111§5p é(?t.ggaalnd%emors of above

avmagf: chgnitiemand freyeqilss, mmlusyangl seqrs to[f bgﬂewtas'matge coghition.
opti onal |P’or'p'uﬂ§6§9& ofttﬁﬁs ?éc'ﬂ’&%tz%?jﬁ%%ﬁl@%‘uﬂéb SEQ 4}%9 Esede@in@d as a

is 0, 1, 2, are each
hymraeyBIsaeAs tpalslsfi E@fse‘éf Fee o Korpuaneses of thipsrgificatien, pulthuman

suBfect ﬁﬂcﬁﬁid@é'a’huﬂﬁ%_sﬁ & H@}’éﬁ%' of avé:bl_@@lalk ‘W‘fmm this classification is a

roary
h'-‘ﬁ&“@%&hggﬁ%“@ W‘Eﬁﬁ_go‘f ﬁ}éﬁg%pgs @g i3 ij:pg{gan [seniophuman subjects
is defireden démtnaﬂ@ulb]a&t@l@l yealof e or-dllerb avilin, this Clas§ifib kivxyis a human

su _ﬁ?td%ea% qf Ogr—gl% %E}ye%‘g@fég %Lc-tgr?cllﬁ%'r %rbd ’ﬂj }ea% of ag\lor older.

subst i t ueht @prwmfrdah?)nthpsa &f smll i the a2, begmni?g atjabout age 25, the

| copfhiohd nelne RN ddecﬁ,gégsd& 5%2%%59 cim@faee% as for
Sel ectedfrom n ccoa
CXAEPlsgB§asuEed r1 @Nggpkyﬁologgalé@y@ggmﬂvﬂ Baltgl:y (CANTAB, de

J aﬁé’rC@ ﬁ\dﬁﬁl‘iﬁﬂ Eﬁﬂdﬁﬁé M. CE@ly_@@édﬁ&Sh of isolated memory deficits in the elderly:
th?&?(% for Cl¥10re 331131%1 ive neuropsy(l:i'}/olcggma’l' tes¥s i’sycll'nkyll/l)ec(l %Of 2\{)1(_3 58@ :483-91) or
the Cognitive Drug Reseach Battery (CDR, Barker A, Jones R, Simpson P, Wesnes K. (1995).
Scopolamine induced cognitive impairment as a predictor of cognitive decline in healthy
elderly volunteers. International Journal of Geriatric Psychiatry 10: 1059-1062). Thus, by the
time a human subject becomes a senior 40 years of age the decline in cognitive function has
declined significant and would benefit from a method of mémory enhancement.

As used herein, "alkyl" as well as other groups having the prefix “alk" such as,
for example, alkoxy, alkanoyl, alkenyl, alkynyl and the like, means carbon chains which may
be linear or branched or combinations thereof. Examples of alkyl groups include methyl,

" ethyl, propyl, isopropyl, butyl, sec- and tert-butyl, pentyl, hexyl, heptyl and the like.

"Alkenyl", "alkynyl" and other like terms include carbon chains containing at least one

~ unsaturated C-C bond. -

The term “haloalkyl”, such as “haloCj.galkyl”, means alkyl substituted with
one or more halo groups.
' The term "cycloalkyl” meé_ns carbocycles containing no heteroatoms, and.
includes mono-, bi- and tricyclic saturated carbocycles, as well as fused ring systems. Such

- fused ning systems can include one ring that is partially or fully unsaturated such as a benzene

ring to form fused ring systems such as benzofused carbocycles. Cycloalkyl mcludes such
fused ring systems as spirofused ring systems. Examples of cycloalkyl include cyclopropyl,

-12 -
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-10 WO 2004/ 048374 PCT/ CA2003/ 001800 C1- 6al koxy,
W_Wg?g‘}a’@ggfrk)??r yI_ C( g)et eor OC(l:yglaleky?m f]o’ PCT/CA2003/001800

Cl- 6al kyl (=N-OH), - C( N=NCH) C1- 6al kyl

- @0- 6al kyl (oxy) Cl . 6al kyl - phenyl, -SOKNH( CO- 6al kyl ),

or -(CQ0-6al kyl)-SCk-(d -6al kyl), wherein the phenyl,

het eroaryl or heterocycle is optionally substituted

wi t h hal ogen, -Cl _6al kyl, -Cl_6al koxy, hydroxy, am no,
cyopbByl, Cf@ypedeyCloyemhinyl, deaaiydineplehaiend) edamhdnydnepmdanyl, indenyl,

DIk SRR PSSR iy peps

cajbgeylesconning nRBetevalogisasd avlesst one pPN-pwAge §-Cduble bond, and
inclde B8 KYybi- aﬁ@ic?&%cﬂaﬁ?ﬂlf'z%hturdﬂé& ERbocycied, B well B8ki¥tused

-C(O -0 Q0-6al kyl, -SOn" NH(CO 6a|kl-)y, or. .
cy@leqﬂjgr@& @pl}]p]g@ﬁf c)(c{galkeggpw‘]@ c@%@_{@gﬂ,gﬂe’nﬂ, and the like.

Oh @_Fﬁygma%rhvg:ycmlmam’ llfﬁ]f_:SESP&éficJallyl@fatea camwmb W) @E@ga&sa

t an C oa is optionally substitute
CYWE%E%%“R ?Pd'@ﬁéﬁ%@%‘g? 9"%%‘%@8?“@@ af%?ﬂ"ogen or OH. In one

aspect, flhe taonfathoagsudesstspecificnllyrtatahothersvizsesie€ludiesian alkyl group

r, t . .five deficit (such as nenory

Cogiﬁr%'gtgihrt(r?rg}ne{@?r?gﬁ ﬁcgﬁgg@g{‘se\(\here in this specification)

due 15 @egpcandgrdass spgaficatlytstated otherwisst ipgludesimultiple ring

Shd & Well BGHA18 Bing bfsRHRY sulh aD $%CXatipld, Bh erfph. 9D
SyI n anot% a{é}gpe‘g:tn,'§ :{ne T esgn.t,'i n\z}gl&ﬁ)ti gng?yg_ di ﬁtg’?ed

to a met HB8%EP ERARCiURyss tRsgiticellbsiater othengise frgpdes multiple ring

- Sysiethy ®ovell agiigle Hng sy bush &Y, fagxamph, phagyor ddphthyl, connected

0t of hosphodi est -4 inhibifor.
toepIAE pRY cATReH fom BB ORRABRL SRR, Lo ot o et ho
of 20 enHAfcEHY “worasaliyl” inelndgsridgkyly eanérining§; Srédali 1, or no carbon

R PEER P ORGTR 4 B AR S 6

ve anoun

depsndmgionar heshes thesadkyl i aemginug pr abridgingamaigiy-a 1. For .

- pur posesThE tdrii “he@RI| unkdb Rificall{ Shied thedWisa ithikie§ 6ie or more O,
deh cogri;tl on in the 2§)§ﬂ(‘p¥ range ,fohdt he o
S, anfdplomss Loy exgpplgstekrogicioalyt amdistaRarydagide rigs sysfems that contain
ondeahbie)0,s3) oy Bitoms in the kihg Afcl0o@p ik GifesestRBEICABWBL THY hetero atoms
ne gl : L ‘ i inge
e ASLADE S bt (Al L3
corteihiagdroam aolnSkabowaipn®sychobi ol ogy, 1993, 21,

101- 108. gkt Rebs lplaid Fintlual §b

. descri be]é:f ilﬁﬁlsk/‘l) %%?fg%ﬁgm &’ﬁeféé%s éﬁkﬁ%ﬁg gg%ﬁoﬁ‘ﬁﬁ,
isogpalinyl.Ryridagnyl pysimidinyhmyerinl, quinoxeldey], foad, bengofiol,
dibkaZB9H thienmy) 'Wenzothienyl, pyrrolyl, indolyl, pyrazolyl, indazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, benzimidazolyl, oxadiazolyl, thiadiazolyl,

~ triazolyl, tetrazolyl.

The termn “heteroaryloxy” unless specifically stated otherwise describes a

“heteroaryl group connected through an oxy connecting atom to the connecting site.

Examples of heteroaryl(C,.¢)alky! inchidc, for example, furylmethyl,

- furylethyl, thienylmethyl, thienylethyl, pyrazolylmethyl, -oxazdlylmethy], oxazolylethyl,
isoxazolylmethyl, thiazolylmethyl, thiazolylethyl, imidazolylmethy, imidazolylethyl,

benzimidazolylmethyl, OXadiazolylmethy], oxadiazolylethyl, thiadiazolylmethyl,
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30 "T" Maze Test; Radial Arm Maze Test; Del ayed
wibh or Delayed Match Test; Passive Avo
Progggﬁgg; 5 Choi ce Test, disclosed in WO 01/é%§§§§%&?”"“m
publ i shed Novenber 22. 2001. -11 WO 2004/ 048374
PC1/ CA2003/ 001800 For purposes of this specification,
cl asses of healthy subjects includes juveniles, adults
and seniors of average cognition; juveniles, adults
and seniors of above average cognition; and
thjlasﬂu@ﬁlyﬂeéhyl aagtlyknesind, siemiipiethyb tettreblmethil tegrazolylethyl,

1151!3@191 Sgaﬁmgléﬂﬂ???ﬁd&fmﬁéﬁkﬁxﬁ gx?ﬁiméhﬁﬁ&i ﬁ{'}v 1. pyrazinylmethyl,

] uv ni |

qtﬁ&@}%ﬂethélsswwaﬁhmémy@ak@d@iw@llnﬁmmr poses of

this specEfdmsatd met@%uo ARP inSude, 961 exlafy V\}ﬂ’eﬁfatéﬁ?ﬁwﬁs
In 'S

sub ear S 0 e or
DTabdT b BRI B bk ﬂﬂn@ﬁrpgaﬁwl tfga{lxﬁraf@rwmfda%ohnyl pyrolidin-
2-ag6 pipepiditpDropesed thibmohiteliapeci fi cation, senior hunman

U et e b B TR0 S BB, e

n@b@lj}/ﬁﬁtd@&ﬂ/ears of age or ol der; 65 years of agwe or

ol der; _angh Hkedriiolc 2 omgtﬁﬁawl g.ﬁkﬁ%?&é Rk &ample,

those

azzédmrlh?@rwmu ﬁ)élkybwtrﬁl@iimélaﬂathwy}ﬁ@ndﬁl b@meﬁégxyh@aﬂapnyl(cl
6)511?5’3315{{)@1%@)’%@56@{(@9)@3& yD InforpRSIAY! c@BokydC _Il%)all@l Rt omorpholinyl { )

ridge I\Ieuropsychol ogi cal
“ﬁﬂ“&iﬂgigaﬁﬁﬁttery (CANTAB, de Jager CA, MIwain E,
Budge M Hsrteyn dahiel uilbssahedifiod Bt tatedrotidrwisclitluded grimary,

I he need for nore sensitive
Seb&dtag arid g“% abymt" Med 2002 Apr:

neur iCar'tests. Psychol
32(3): 48:§Jﬂt$s @herwiss statesl, Gegein [‘saebainoy)” Resedithinclude
hﬁﬁt(tﬁO!Clétﬁmkleﬁ{dﬁQDC@)M{me€4ﬁk I5i npson P, Wesnes K

(1995). Scopo am ne | nduced cognitive inpairnent as a
pr edi ct orThsrtegm ghalegepeinglies fuoitie, Rblerippybromingangl jodine atoms.

vol unt eerphe tkfth €6tk ﬁibsél@kérd”ﬁ infnd6@td i3k MHEE both substituted and
uman

“%@%f B i caoga citong W %%&é%‘k&gﬂ@&‘?ﬁt Ae
penmﬂum@ph&nw erh ph@iyll fing hBsrthegl @it buteEttiogthh be antle atmily of the
el EobEREplb b8y FBICE Safliy FERRR nERSEREE B Mg oo
welhas spbssititiort om fhe c"ékyd;grm, for exanple, alkoxy,
?L g?ﬂgy{/ﬁ@ i) z«gmd@’l (&f%@%&oa‘?ﬁ%&&% it LRrin %ﬁiﬂ%@\p@ﬂknown
chemical sense and include, for example, N-oxides of nitrogen heteroatoms.
Compounds described herein contain one or more double bonds and may thus
give mise to cis/trans isomers as well as other conformational isomers. The present invention
includes all such possible isomers as well as mixtures of such isomers.
Compounds described herein can contain one or more asymmetric ceniers and
may thus give rise to diastereomers and optical isomers. The present invention includes all

such possible diastereomers as well as their racemic mixtures, their substantially pure

‘resolved enantiomers, all possible geometric isomers, and pharmaceutically acceptable salts

thereof. The above Formula Iis shown without a definitive stereochemistry at certain
positions. The present invention includes all sterecisomers of Formula I and pharmaceutically
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be |inear or branched or conbinations thereof.
of -al kyl groups include nethyl, eth
“E%@EB} |sopropyl butyl, sec- and tert- butylxcﬁgﬁvam"mm
hexyl, heptyl and the like. 25 "Al kenyl", "al kynyl"
and other |ike terms include carbon chains cont ai ni ng
at | east one unsaturated C C bond. The term
"hal oal kyl ", such as "hal oC1_6al kyl ", neans al kyl
substituted with one or nore hal o groups. The term

accestloaltk Heteofe BOBh&AMDAGYE bEGere6IBéAtM iaf el @s isolated specific

SelSEPaRL TRl ByeE D e o R e St e o prepare

suGucdmpdudg dr ini wjnsyestwiratiaaor dpidrirdtonpecedures kivat tb shose skilled
n ’P@er%dd ‘me odilct fdfl slugh @%&?&u%sac aft %ﬁ?t%?%l oia%t«?rgg éc?nq(%‘s ring

rmiused enzo
car bocyc/llas ter@'mhéanmuthaﬂiﬁ catpebleelts” refssetd spitsmyepared from
ph 1281, |
TS BE 8a REplyoe e
InYSREPEIAG T 65 $818SPOR %@g ééam be copqnifmtypyepared from pharmaceutically

cepeziumﬁmytbmdﬁmhMRﬁn@qhéﬂgaﬂu@ Bises aftboBRahioDeses! BARIErived from
tetrahydronaphalene

sugth oAl batgs RIS pmiruf, At e ol R PP o e Eric,
fercamust huhnmngnagoemmmmaganm (mm]dainsj pamsmnesodmm, zinc and the like

Sbﬂl&ogptrl cy pE fgn&i?l%qﬁ%y sa urétt@ge1 cér agggsg ‘HDS&?ESSIUBJ fﬂdSOdmm

I"1 ¢ par
saliss 58t ﬁl@wﬁm%pbwmmelﬂﬁe@cemﬁptg@swamdym badek drejude salts of

pribey, ldél:%n ] a‘?)BQE&Q’ BW amin8d %Q%lell a?é}%hﬁ lﬁﬁm‘néslﬁﬁd s?]b-gﬂﬁxtécﬁ{rfﬁhes such

I Ca ystate erw s

a Pﬁﬁ{abaegc v 2 S RS rMeo Db BRESRYcaly scceptable

org‘am:r’rmtmng bades ffronT Whldh%am Canl YeGumedinta8sionRRENInLE Msiny such as,

L O A R T T -

2—¢¢hrlamnrmalhlalyolsi-alkmdhgalahmamﬂmaoll, ethhn;daamnmﬁthylﬂhedlmmn@ N-

ethz}fﬁ n\?ﬁamésﬁ‘@ylp@én&hé%]% Frhﬂz%ﬁﬁ% mqﬁﬁ‘s‘ﬁl e hydfxtharmne
isopyepyianiinca lysipespgthwis! man@nwns@phqh@cmwnm tpipsiridinej pjyamine
resﬁﬁésﬁzéﬁﬁnaaﬁuﬁ\ﬁ‘éﬁ thRSbrdhEE, SridthVSmH¥ StifiRh Me%ﬁrc{pgimne

or naphthyl,” connected ~ throug
tm’é’f@‘gg’bqﬁ?@g?h @tomto the connecting site.
When the compound of the present invention is basic, its corresponding salt
can be conveniently prepared from pharmaceutically acceptable non-toxic acids, including
inorganic and organic acids. Such acids include, for example, acetic, benzenesulfonic,

ﬂhD

- benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic,

hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric,
pamoic, pantothenic, phosphorir;, succinic, sulfuric, tartaric, p-toluenesulfonic acid and the
like. Particularly preferred are benzenesulfonic, citric, hydrobromic, hydrochloric, maleic,
phosphoric, sulfuric, and tartaric acids. "

The pharmaceutical compositions of the present invention comprise a

“compound represented by Formula I (or pharmaceutically acceptable salts thereof) as an active

ingredient, a pharmaceutically acceptable carrier and optionally other therapeutic ingredients
or adjuvants. Such additional therapeutic ingredients include, for example, 1) Leukotriene
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. psoriatic ar{h%tx r'helymatmd arthritis, ankylosing spondylitis, osteoarthritis, inflammation.

15 Ther term " CO- Coal kyl " i ncl udes alkyls containing
4.3, 2, 1, or no carbon atons al k
‘”ﬂ&"%%ﬁ%%ﬁ atons is a hydrogen aton1substltuen¥C3¢mﬁmBm""m0

di rect bond - dependi ng on whether the alkyl is a
termnus or a bridging noiety. The term "hetero”

unl ess. specifically stated otherw se includes one or

nore 0, S, or N atons. For exanple, heterocycl oal kyl

and heteroaryl include ring systens that contain 20

reeélﬁomtmnetspn) SeukotridNe diddfmhdsis inhditots) ghi) doncdostdtdikg iv) H1
reRt TR B, VT2 SPEPoctR BRI VPt ot Jarata TS, vid
statnsavifi) wen- Biterd:i)M adtifinfhgnmatont dxige (ﬁgT SWIDﬁ) and ) MZ[MB antagonists.
Tﬁ@é%@sﬁ%ﬂ%c@%&ﬁlﬁ&tl%ﬁ Jﬁ?t%lflr %"rr&ﬂd }e%?al L{gﬁlb?lf £a parenteral
(1quhn&§qhqyﬂanecpgzr intriaghizenpiar, zpylrl atzamyq)us) qdnmms(tgﬂuonyalthou gh the most
srﬁl‘é’f)l)é]routp ﬁf‘%ﬂ'f&iﬁéﬂ cas g\?rll didy gﬁ‘ ARty Qﬁlmcdlﬁ}' rﬁ;@b’ and nature anii severity of

benzot h |eny yrro pyrazol yl, 1 ndazoly

- the gapdiigns fog %’B‘)@gﬂéﬁ %U"eﬂﬂf%%}t}q beingspmamisespd: The pharmaceutical

cdmpcﬁmbﬁé iy bO oo IeRicAaF pledbntedMamidRhgd forh mhagte@zﬁh Wly.any of the
The term "het eroaryl oxy" unl ess

ol vl
| “’5‘&?8@%‘?’?@??‘@%3?8 %Pﬁ%%e describes a heteroaryl

group conbeanedihtatents) fellis, mhyiongurgaipengioat contdimng thee compound

%r}ll[ﬂﬁ fy cg[? be Eﬁ‘@‘ﬁgﬁq f@?ﬁpﬁ] Se. ?Igl Pt%t\%s%@g %At{ %r%@g Ak ¥huded within V)

the h¢@npf m@eqayuse fphﬂ@rgmasmf thlpym@zbmyl rret hyl ,
oxazol yl @6@%& lev@l’ﬁ&% XlB(ﬁﬁ b)@bhrx,,ﬂkﬁ@& %ﬂtﬂhpﬁﬁr olf body weight per

t hi azol)i hi"azol Irm dazoly t Ry
dayargusesi g,rpngrle Sgaﬁnergé) &0 tggxfép%h a¥d] Rylmonary disorders such as asthma,
chviiel brachins, ehtdiid obst V%iﬂhﬁéh l@isbase (COPD), adult respiratory distress

' ad | h -13 004/
SR EA S FOBIAUE SR8 AY TS OGO By e S feRyippracy disease

intani'm:ﬂ lagtiile telsyiratotyedistame kydomhd) ahd irfettrragpotaydre disyrkss syndrome, ii)
Ggﬁfoﬁlﬁés:t}}{!ﬂﬁgoqg%rs Flﬁ’éﬁrz{sqﬂéyétﬁlfa %X]ltl?]s @f{)ﬁrgéé sg%lseﬁdn%%)%rs?creuon of

aswqmdnm) @fyctnmls rd}$eam dumsmmnaln fpmgel w«ral E»danqd sgpsis or septic
shefk, QE&%QE lél%&(@ng Q%SBMLHGH QSIIldfﬁi&]s stlgf Yéﬁ'ﬂﬂlug and colic i in horses), and

azetl yrro peri erazi ny

SCHEF B9 ,,1Meurp&gpc§h g};gqar@lp@rsgﬁws Spin@d gngfldrqum head 1 mjury, neurogenic
mﬂ}iﬂhﬁiah@ﬂ rlbamZ aﬁm&peﬁhﬁﬁf ingtirp o2 the Meain Adnflammatory disorders such as

t hi ono
and cytokine-mediated chronic tissue degeneration, vi) Allergic disorders such as allergic )
rhinitis, allergic conjunctivitis, and eosinophilic granuloma, vii) Psychiatric disorders such as
depression, memory impairment, and monopolar depression, viii) Neurodegenerative
disorders such as Parkinson disease, Alzheimer’s disease, acuite and chronic multiple
sclerosis, ix) Dermatological disorders such as psoriasis and other benign or 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 osteoporosis, xiii)- Cardiovascular disorders

- such as arterial restenosis, atherosclerosis, reperfusion injury of the myocardium, and xiv)

Other disorders such as chronic glomerulonephritis, vernal conjunctivitis; transplant rejection
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Exanpl es of aryl (C.6)al kyl include, for exanple,

Mﬁﬁﬁ 6) al kyl , and napht hyl (Cv6) al kyl . | es

E@?gggcycloc3 7al kyl car bonyl (Cl . 6) al kyl iﬁﬁeﬂﬁéymymnsm)

for exanpl e, 10 azetidinyl carbonyl (Cl.6)al kyl,
pyrrolidinyl carbonyl (Cl.6)al kyl, piperidinyl
carbonyl (Cl _ 6)al kyl, plpera2|nyl carbonyl (Cl . 6) al kyl,
mor phol i nyl carbonyl(d _6)al kyl, and thionnrpholinyl
i;_,) carbonyl(C.6)alkyl. The term "am ne" unl ess

ang gedfi Yeraalhbyt diteate dndtdehema s &fhidh@r&lﬁepor@weﬁﬁPDEdr inhibition, or

L T T e
bel‘ﬂﬁ@@@)emrﬂa@ﬁdt}k@lb adaimistraQ@( @) fibiGhb A4t Kyrhg toTHeng eff the compound

o R L B AL 0 ST 08 20 e
Pef faYe AEhen H 15 Hl@qlﬁa%@%ﬁﬁh% Bgﬂulnlublémc&nmpounds of this invention can

. beWdRuBGEEE Ui d@@ %ﬁﬁt&@aui Sfech¥ e iaSe 1&91% 't&Bé'vEM the above-recited

oS bstitute could represenf a
H?%i‘fluorophenyl or a phenyl ring. Further t he
subst i | t uThe amoant diacmmiﬂa@meﬂn}ianﬁa $1£corﬁt51ﬁétpﬁ1th tRrcarrier

ma?@?% ?)uc%dll%g% ﬁtginnt os‘aﬁ ﬁémé {]]g?ugsc&ég%%#@ngc@on the host treated and the

Pa@lqblgr mpdrt ploavinginistrhigora| oy lexgmplapa fofinelatien mt¢mbet der'thobral
adﬁﬁ-ﬁﬁfaﬁ@ﬁ ¥d hih&HRRa &nU@ﬁ%tiy@}pﬁﬁﬁa ﬁ)&g'apeﬁtyqéﬁl? b i{ﬂ?ﬁlﬂ?g of active

chem cal sense an I nc exa

- agGRbCOBRaANdsavaban AMPEOPIRE andiAep VARt dtnour of cemies Fuatepial which may

vaigyFHtnfhibud B eo Ahouios Seeniif ehdend §orﬁﬁ§§1t‘f(§1y W §osa§é ff)?ms will

o s B oSS G st g

typically O@ngaODSmgcmﬁmgShhg Snigs SRR S5(Asg, \nzebingammmgsBumxﬁg 400m
506the, 5060 %ﬂg 5 1dooppounds described herein can
bne

cofitar n nore &ymmetric centers and may thus
gi ve ri sbigend¢rdetde hewener shatribe gptificalose kueldos anyTeticular patient

| .w1lpﬂl§i3%ﬁﬂ‘h oY GRtide By fabt%?é 1'1{91%%6 lehe %% gﬁg«%‘gm pgalth, sex, diet,

gstereoners as wel
tlm§l9 aqmingsicaiipn, rpute of P@ammﬁ%%rraﬁqtoif emrﬁtson Arug goohinasion and the

 seveRyToE tHd m&@m&aseﬁﬂﬂeﬁiﬁfm&ﬁw' cally acceptable

salts thereof. The above is shown w thout a

def i ni t i PRSP BE AURPY r%PFeSE’é‘F@ QY Formpwa il gr pharmaggpically
accpptelde saltsithareol, bHhid inetntidasanbt combihed kShERESvedhgredient in intimate

adqﬁ%ﬁ’é"{vﬁh b pﬂ%ﬁ@@ﬁ&?gﬁﬂ 1l ac%ord}/ncr to conventional pharmaceutical
compounding techniques. The carrier may take a wide variety of forms depending on the
form of preparation desired for administration, e.g., oral or parenteral (including intravenous).
Thus, the pharmaceutical compositions of 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
common dosage forms set out above, the compound represented by Formula J, 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
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-14 WD 2004/ 048374 PCT/ CA2003/ 001800 acceptable salts
Wb%{,ﬁg% Further, mxtures of stereoisoners as, Eﬁ%d‘z"‘%%"m‘m

1 SO

4
at ec? specific stereoisoners are al so incl

During the course of the synthetic procedures used to
or in using racem zation or
epi meri zation procedures known to those skilled in
the art, the products of such procedures can be a

prepare such conpo

m xture of stereois

unds,

oners.

5 The t

erm "pharmaceutical ly

phacwapit dblgensral, swch methedssintlods abtep opbrpengthtd poviation the active

mlareareﬂﬁafﬁﬁtth&@zldwy Jﬁ&%pﬁm?ﬂe&

Wien t he conpoun

sent

ROL ﬁ]gfé'n%c&?%g?né}gdlgﬁk dISﬁ (gcneral the

nas

CQIFBOSEWF é%ﬁﬁﬁf%b)s wpif Olﬁlé)hambnu@ﬁtﬁémamiqg the egivedugredient with
idni @ BArBBARIIFBRRIL i Gidkd YoliRGaRRE BPb&H NHH: gﬁf&h& cﬁ%ﬁf‘éﬁ 'be conveniently

i norgani c bases and organi c

ases

I nc| udi
Shé‘@ﬁ‘fi %EPSWC%%??HPHBP -gani ¢ bases include al umi num

amm n ium Tlﬁl& thle lpﬁhnﬁ@:léﬁlﬁfal écbrﬁpc%ﬁd)n@ ¥$ this fn®ERtdH mdPinclude a
neSI um

CH PN oo
F@amlla kedr l@rdomppnmdse}frl"enhnalad mﬂWaanmnncmy aceémahnﬂfrsalts thereof can

Ee@ficatly el

al %él'ﬁjﬁéﬁ §deﬁ
rom

ar naceut | cal

th%rag%%walﬂmqmé cempp@ndsf

Egg %gélp-{%geutma]?y ac)ceptable salt of

a & C %ﬂaﬁp in %8‘ ‘Jﬂmatx l}]\grl]t%t 88 oy more other

primary,

secondary and

tert L ary pd piRfmaRanvi chridSe el éd:? BNt edbhg Rle asoé1d liquid, or
as natural |y occurri

such

stit ut eg nes
a8y RwERIes Bt isariarg Mol ds oS, (o Ak, SREISHaSyeq . pgar, pectin,

acade apigubliamldeanite amdGteaa adi@Xx Eﬁaﬁﬂpﬁﬁ &f f:qa&wmﬁmedm& algad syrap,

peff o o O dnf
nifpgen- di benzyl et hyI ened| am ne,
om SI%DHEEOI?

enedl am ne

2-diethylg
et hanol am %e

PhREraaogiEgs! H@ldla r@@}h

erazi ne

ProRagAtioas s nSIBR, el

i on. ex

apples 0

ﬁ %%Q@lgfc%gl}?%g?nc@.}%lcraﬁgn dioxide and

di et hyl am ne,

ﬁ#ﬁ WP%%? gl'%'p %h'l?’ convement

ergplayedyilns exgnulco\s'atm, rg@/com gnda, dicakgls,
ﬂﬁﬁﬂﬂ% 5%?1@1 ﬁrescﬂvﬁt?\ﬂsrs OB zﬁ‘g,@nts afd 'tmi%kerfﬁwé @eH ‘f@f&rﬁ%ral liquid

piperidi
s andoBKionF; wﬂale GAFHIETs ﬁgqhaamswgzhes sugars,

ne

esent i nvention i.s

nnt:fdcfgataﬂ\lyrleamllﬁbse tdiﬂuBiit@.?hrﬂﬂ&tﬁfg ;ageht€ AABA AN, BRidaR dd]‘élhﬁzgratmg

seit e e By BERRAND

%%PFSOI@

é)ﬁe%léatlgamléqlﬁ aélw]wgers capsules and

tatpitttepB eaatis¢ oDineip hesend edninisedtioy, @bleapindlchpsubsrare theipeeferred oral

S G WA CHE SR pi

ALY
exanpl &

LA R

0id8 aE] an eg% r?azl&gt’ablets may be

cogigd B pizadlard aguaeph oF Benauenug tcobriges et hanesul f oni c,
fumaric, /gtaueeBoftaintgth@BdRpositys SRR Fention 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, 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. Img to about 500mg of the active

mgrechent and each cachet or capsule preferably containing from about 0. lmg to about 500mg
- of the active ingredient.
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hydrochloric, isethionic, lactic, maleic, nalic

nethanesulfonlc mucic, nitric,
W@?‘Z&*ﬁ%ﬁu phosphoric, succinic, sulfuric, ?%T’Fé?‘l"é”"’"‘“”
p- tol uenesul fonic acid and the |ike. Partlcularly
preferred are benzenesul fonic, citric, hydrobronc,
hydrochl oric, maleic, phosphoric, sulfuric, and
tartaric acids. 30 The pharmaceutical compositions of
the present invention conprise a conpound represented

by For mulRhatmgdetigi %ﬂﬁﬁﬁiﬂﬁs%kﬂe&bt@é@ﬁﬁﬁ?ﬁﬁbﬁ s&ﬁibﬂesfor parenteral
th ereq rmaceutical |l

t
o ey B B B P e ol E RS IORE Gt ApeegAouds in water.
A suigpbédiuefat sint @n badjolndedtsach Sy dr eaadple] lwalai»xyph@yaemlbm

DBRSE, R AT b PO TR b MBI o s e

in gils-abjeHicstaspreser yative oo inelndedioquyvenhtis idstrinmntab igtarth of
mibidolga@fRild costeroids, iv) H  receptor antagonists, v)
beta 2 adrenoceptor agoni sts, vi) COX-2 selective
i nhi bi t orharTyaCEyticak eQIRRQsEIony iof fhe presenign kanéipa awitable for injectable

us@inciude @fdn@dﬁ@é@lsﬁoﬂﬁ:ﬁ%m(&l&ﬁ%&s) Fudthémhate, tﬁ@é&@posmons can be in

R PPl o PR R Por 5P L eP TP Mg P RFrdF ectable
soliiond erdiispgrssersc Uit aiheaseus tha fihal &feksahlé forn g be sterile and must be
effleawegy ays) ea@ydggrﬂllo:%lﬁtgft 3R ph%ﬁgﬁﬁgl %oé%%oggmg% D}Uﬁt be stable under

rouf e ven ‘case W
thqy@nfhﬂ@m af mﬁ@ﬁacturmdd saragecthandrefenably shpuldfbe prdserved against the
coik@Reatih e BS dnst n%io%fgahﬁﬁxs%ﬁ&ﬁ Xse?dc{églﬁ a4 AR, | BrheRBLAG san be a

dnlnlsfere har maceut| c onposi U1 ons may

SolyGiih P Hfseﬁlismy Da g GPRIENITG, Eﬁf%aEBanétcf’@FW@nﬂﬂlyd (e ¢ elycerol,
prapyRne g@dob@hd&ﬂ;)ﬂ@ﬁolﬁéﬁl@leﬂ’éﬁglw v&@tdblé&ﬁﬁ;\’\ﬁhd ShithbIe rdikfures thereof.

el.lies, solutio

of phar 10
or susp g% g‘%&‘ﬁ?%ﬁf‘ﬁ’ﬁﬁoﬁ Of'ﬁ 8 @'8 mg‘i‘?dnve&fml‘:%@rhﬂ 13 alr}%rm suitable
forgegicderse mpihay sidr £xumytle @neatosuls erealhibuhhnam,slhm dﬂﬁmg powder,or

the9fE9 ;Fﬁﬁh@% the! cBﬁJ Hgﬁgn \g.‘fa{‘l I?)I%: in la foﬁﬂ@,} t%gl%‘%g ng g‘gl?s%?/lgﬁlaé devices.

use e pur oses

These damafefignsanpCemazneeed: guhzmguta Cammd@pmﬁentﬁddw FogingletI of this
invB@ton, @ﬁﬁhéﬁﬁc&&ﬁ@ﬁl}y acb%bt&lh@ saHsRRLEGRN tlla%t)n\%‘ﬁﬂgﬁfh p?&%ssmo methods.

Pul nonar i.sorders SUC as ast

SucC |
As ap P%S?WE‘%% SR-ROF P@tm@m%l?ﬁeearsé by muxing hxdigphike FT&‘F%Hal and water,

togethseaitk ab&UDBM% tadbbiit 1068Pi dtakeddomsbnsd 116 prodayd 4l ERAR or ointment
| at ory di stress syndrome, cough, chronic

S
havé‘@s,$8?f&rtcg §“%‘?fl¥é§nary di sease in animals, adult :
- respirat BhMGmﬂsmnmgmdommf thmnﬂvannbﬂn:in eeia [ai fosrh euiyable for

 recfl} RAMBSIraBYH PhERr tht bdrder is a solid. Ttis preferable that the mixture forms unit

dose suppositories. Suitable carriers include cocoa butter and other materials commonly 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 more additional camrier
ingredients such as diluents, buffers, flavoring agents, binders, surface-active agents,

thickeners, lubsicants, preservatives (including anti-oxidants) and the like. Furthermore, other
" adjuvants can be included to render the formulation isotonic with the blood of the intended
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ection V\D 200/ 048374 PCT/. 113/ 1800)
_asaﬁg g

Gastroi ntestinal disorders such as ul cerative colitis,
's_di sease, and hypersecretion of gastric_a

Wﬁ%%w‘l4§~?7éct i ous di seases such as bacterial, fﬁﬁ&ﬁf\lg‘w‘"ﬂs““

viral induced sepsis or septic 20 shock, endot oxi ¢

shock (and associ ated conditions such as lamnitis and

colic in horses), and septic shock, iv) Neurol ogi ca

di sorders such as spinal cord trauma, head injury,

neurogeni ¢ inflammtion, pain, and reperfusion injury
re@ifplehlhermgbsﬁtloﬂs)cohﬁafrh@Mrﬁpwn@d%gtfrlﬂﬁﬂ$) Foatulag, or pharmaceutically

aBERAUE batfs Bl ot Ao Brered) lﬂPPgﬂ%rtﬂ&ﬁid SRR fi.
cyt oki ne- mmmﬂmrphaﬂﬁmeaml dﬁgpmmmtsmcﬁ khis wivention have been

foﬁ‘*ulll fd &h?b}%ﬁﬁ)r {fbn@#f Bs ?EE lnllhqﬁr%rg %éfcgrg n@b;ahﬁt?ther aspect of the

grc conj eos| nop
1nv¢ﬂt90n%9@ﬁteatmﬁnélmsmm@r@ o chample, ldé’phmr)odisorﬂ@ﬁﬁngh as

astHRRIchiBaRt broﬁd?ﬂﬁ@lﬂ%ﬁi@lcﬂﬁmﬁi% ‘gjﬁﬁﬁcﬁﬁtyp&ki Is% (COPD), adult respiratory

hburode enerative disorders s nson
digfyess sWirone, ipaniespigtefy disises syrdigme. eeighefHoRiL @bstructive pulmonary

dig84bd infinGmalscldelt @@spﬁatoryﬁlsdi&s ﬁﬁ{c@bmg,l ﬁlﬂ'lﬂi@hﬁ@ﬁ;ﬁﬁft&yﬁk&ﬂ&ss
eni gn or

syRighie b} R Gumetine! diiags St oo v SRt Grpln's gisgase, and

hypetsearetioragf ga}tn@amdl 0Ky lhefad ticatis slnsses sabcds basteddl, franpalosr, viral induced

| se{a(éi@{;ee?; g‘éﬁcﬂk Bofcd Cs%?&*?anﬁ%‘é&% géhc%ﬁlflﬁ‘%?m{;htdsgﬁiﬁﬁis and colic { )

ISOT ers suc
in prsps)Benvesepiie shroghriy) Raemlagicabdisensiersrsosh es spuial |c=9>rd trauma, head

mjgﬁ] QHEQM@@:E&' B lanFhRRH 4R, an%%ﬁérﬁ%oﬁ ﬁ]ﬁﬂ' thé e Wﬁifi%:mnatory

er oscl erosi s, reperfu3|on nj ur, ocar Lum

disgrderg syph as @_@@Ixc&@gpﬁépgjr%qj@ﬁ ag@néﬁlaa}gy lesing spondyht:s osteoarthritis,
inQaran@tiot ﬁmﬂ@lﬁmxﬁd-medﬂa&ﬁ@ﬁforﬁ@msw Gédovibiation, »ﬁ]r Alléﬂgloaﬂﬁorders such

< s alerdie oo Y. uf corsaats grano §Harric
discedgye asihvee deprefbind mendvirk impanmero, andaimrmpnhnt d@mbgsxcab wiit)

' N(‘Rl‘r?ﬁ@g%?éf&l \%Qﬁébtrde@ %&%r&s ?2:&%1%% d?s%?sreé ﬂ?zh&ﬁﬁér se(ﬁgéggé %cute and

I on may ivel
Chegawis mugtpfl%ﬁqlfemsmflxxlﬁ@maaﬂwcal@h@ldngs sush3g ngTCﬁ’SIStﬂﬂé other benign or

%i‘fﬁﬂ&ﬂ?ghfepa%ﬁlc Kikih Q@208 Oalctoﬁi@g 't19 %dQﬁﬁcaﬂ%}’x) @ﬁCOlO%lC&l diseases

ernati vel about . to a ou per patlen
SUETBRS GRRGET. Wﬂmﬂlf BEwthiap F@cam IBAsie of naﬁmal Hesueppd) Metabolic

dlsoﬂﬂﬁrbsddhrhg ddfﬂbﬁi{é@ﬂﬁﬁﬁdlﬁf xﬁm@ne: c{wcﬁﬂﬂg Qt!ibthc‘a% rd)stgbﬁoros;ls Xiii)
er.ed .a acll ca errectlve. dos
AT e R P R aRal S Puess BlporBURRE GRETosppinury o the B

" m)a:lmmﬂmﬂl,afndam)l Qtber dlg:iréds suth dsfeatoniaylobendondphrieis, voiriah

coé‘nﬁﬁftﬁﬁ{l 'u%ésglmgﬁéétﬂ%sanh%{%{ 9%%@5?10?% (ﬁls gcj: ecmg ggﬁ’%ﬁiaf Ofladies that

are amenable to amelioration t gufglnlnhlbltlon of the PDE4 1soenzyme and the resulting
elevated cAMP levels — by the 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. o

Further, as described above, the compound of this invention can be utilized in
combination with other therapeutic compounds. In particular, the combinations of the PDE4
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10 particul ar node of adm nistration. For exanple, a
on intended for the oral adm nistrati tQ

“ﬁﬁfrroglr}&g&%y conveniently contain from about O. ggﬁ/%"w(""s'm

about 5g of active agent, conpounded with an

appropriate and conveni ent anmount of carrier material

which may vary fromabout 5 to about 95 percent of

the total conposition. Unit dosage forms wll

general ly contain between from about 0.0lng to about
inlti Bl pgompoteofabis imeniimge acheetdvantdgeohytp ussal ih yo@bihdfigh with 1)

Legléeggglge rzg%ﬁMtaéggrsts n)gc%léég%g% g%%lpe]s%gg%%ors,l WCQX 2 selective

mfuh!@@ssvbﬁ@hmhbm&éms v M2 Mikarg peenists, vii dostcdsevats, fviir) H1
(ma@xnm&édegwr %taﬁ&]ﬁétﬁﬁﬁdl étg gﬁ&%eé?e E@%@oﬁstvarl ety of

factors i ‘
heal th, dJ&ws. i %&amp % ph@%@%mrﬁ%w@tqs@ﬁihmo@tr@m@bronchms

chﬁ)ﬂiﬂ dﬁsﬁﬁétﬂklﬁﬁﬁnoﬁ@} &s&fsc @@@PB§ | Q0 r&ApHEoRATRIAALHRFome, infant

20 seyveri t)é % b rticul ar di'sease
resBHatgp@%‘smegss FW&%‘%{B? coy ﬁ ré’@fci truq:tﬁrg @W@g%e in animals, adult
resppopsdintrad sindrérne, il nfhnt resrpnﬁhﬂy ﬂﬁﬁesstsylﬁ:c&bﬂn& can be conveniently

treﬁr};(é& a@&%gl)&le%a#cﬁetts IF {.’;lgﬁl § neaFlé a?xgﬁ 1r1D \1/1%2 IH%E% f)lbmg, 100mg,
70@[@1&1 300mge40ime, og Spbrag nﬁths weiivaingrdicnt eftheconpalindgf the present
apIRAN G ok 9%&111?&@351:{59&%& V\Plgi)]e saff HRPOR, ?mgt%felagingé'% jce b three

he carri ér may take a e variety of forns depén

umgs dgie 25 form of preparation desired for

adm ni st (Bﬁﬁcﬁﬁtestﬁxagdlsox@é@suél{ a@ﬂé@m@r@lmé '0?61'119 gﬂﬁ@ase and
t he ceuti.cal osi ti ons

hﬂ%'?tﬁ?% Sﬁﬁﬁs%mc ?Cﬁ@%’tﬁh@&?ﬂg t&@@géﬂpr oS Fachpistog tablets

: eacnhmonmmng 1mp) Snd, G5y S0mgdifi0rigs RiD(ﬁhg @00@@;400&1% or 500mg of the

actﬁ/%rf cﬁgnt df %f&#@o‘ﬁpd Bﬂf}e tresseg llcé%irr%)t y p&%{l%aceutically acceptable

term ne At
Sa]ﬂibﬁlleh% edmirigergd epes twicons tan tlb‘@s priblsented as a

powder ﬁﬁccﬂfbﬁ@&ﬂs@i&&s s%%h ds E&Htéﬁdl C}ﬂngagg fimcl Lﬁ?cg.\%géééf)gls'o? septic

aqueous |I , as non- agueous

| Sh061<=| en ﬂt%?t%f)cl&@ﬂfi §§S@ﬁa€9fi C&BdlélOWa‘iuéh a3 }wrgmltls ppdjeqli¢ in horses), and

sepﬁBEhGide:ﬁn bk Boﬁfiﬁiehtljaf}eit@d Wite capRIBIDECHAS BORbIERABh §<ﬁ{tammg

Lmg, i iraotih e {pogie; g‘ﬁﬂ%ﬁﬁ@@iﬁ@% of abime's H%@G ity ipgrediont of

the admpourst efitbelpieyent aplicatide dr & pheaseeutivaly sccapdblersalt thereof,

adugﬁ s{e\ffcf(%(r}%:geth?ereﬁﬁr thIéEemﬁ : 2682?02‘83%726 prepared by

' PCT/ CAzoNQJrgbrgsv@Ddrsep;ﬁqs radyas spinaheord tabima sheath injetyhoeisogenic
inflhRFlateR, Fair bR rPbriibNAINY of MebrARIF beEIRRnbhSy BEMLY Bith

capsules, cachets or tablets each containing 1mg, 5mg, 25mg, 50mg, 100mg, 200mg, 300mg,
400mg, or 500mg of the active mgredlent of the compound of the present application, or a

pharmaceutically acceptable salt thereof, administered once, twice, or three times daily.

- Inflammatory disorders such as psoriatic arthritis, theumatoid arthritis,
ankylosing spondylitis, osteoarthritis, inflammation and cytokine-mediated chronic tissue
degeneration can be conveniently treated with capsules, cachets or tablets each containing

- lmg, Smg, 25mg, 50mg, 100mg, 200mg, 300mg, 400mg, or 500mg of the active ingredient of
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ingredient with the carrier that constitutes one or

ssary ingredients. In general, the
“@%@gﬁ@??ﬁons are prepared by unifornmy and InﬁCﬂgAqmymnmm
adm xi ng the active ingredient with liquid carriers
or finely divided solid carriers or both. The product
can then be conveniently 5 shaped into the desired
presentation. Thus, the pharmaceutical conpositions of
this invention may include a pharmaceutically
thgcompound ef thapresent appittatior,ampghnthaenidcally acceptable salt thereof,

2R ABESHLAC ﬁlﬁw °9Pﬁ%nm@4 §ugAlt of Formula I. The

conpounds of armaceutically acceptabl e
salts theAdsreic disarderapuch aseﬂlcrg@ct Undiwit]s.i alergiaeompoetivitic adnd

edsTIARici draftorh AR A A &M V&éatbdq«[};lﬁh &4 sEIBé %a&l{eﬁ% t%’cgets each
therapeuﬁl al Iy active unds har maceut
QUG | TSy €06 Mg | 00TBe, ?@Qmpﬁ%ﬂm& ADBmeor 100gs of the active

mgfedljent of @eSompraiiifele ﬁﬁseﬁl@ Iapﬂlc‘éﬂbﬁ o8 b phhredcbiel@ally acceptable salt
thr f%ﬁmxmt”%gégxﬁ suct %ﬁ gelatin, agar,

pect’ AEHE A ’gﬁﬁ’e‘gl 4r8t%, and stearic acid.

E_xarrpl Ie_s Bsfychiaqwchisou:m sm&:hsas ale greSsi@a mesnury pnpdaaciif and monopolar
oBtsrcoat B oon ¥, DO i T R e RGP ch poprainin g
STRE.4ar: ABmEh 00RO L. 30Ame 400rog.air 580mg @é tifeoictiye mgyedient of the
co@ﬁfﬁéﬁﬂ lof fHe prvRay H@éﬁbh Cétla Iim%%ﬁcéﬁﬁh‘alf}ﬁac@éﬂ?%@é’ &gt thERb,

[ 'coho avoring

nF wat er,, 8 %]co s
ad&‘a@ﬁ HE i FabR E"§“’%‘?§I4§‘F ¥ng agents and the |ike
my be usNdxrbdbcéﬁrﬁﬁx@fcﬁéorﬂd:rﬂ ich RITRPAHAN cﬁgbases Wliheﬁﬁer s disease,

‘ acs%c‘ﬁﬁ;@}osns ﬁlg € scLeacszs?%n %lé%%l}ﬁrﬁ?rg@%eg'vylf %apsules cachets or

talplets|cattosmitaiding llmgt Smg gt Samg) | 581vign §0Gge R0Omg], Blmmg,alﬁt)ﬁl,g or 500mg of
thé b&% ﬁw chHeﬁﬂ &ﬁ%ﬁ(ﬂuﬂgd oﬁﬂn%gatrgﬁen?#g)htcge ! Iorkae Bﬁ%&centwaﬂy

used orm ora SUC

. a%%%h]? é@t hatpof, pdipinistered Be%fa@i\S@eoir thie itimee dsléy of

ad m ni st r]@éﬂnﬂﬁblo%@@ pbRiep\Gich %E’ Ekﬂrﬁﬁls‘%ﬁﬁ ofifef st‘P 8 8 a8 enant

e unli SOl | armaceuti ca

I %g s whereb
W%F § rdéseé??fyl aQRigd el‘qsi{litlé,r@m upticarigtspls be comypnisatly treated with
capszﬂése dadhyts i edbibay éiicﬂqbtﬁ@xlﬂﬁa OImp R lzsﬁigssérﬁgnwomg? éoéﬁﬁg, 300mg,

ol BLSI0rGE8 Bh  hRE Coof T pb iom.or

phaimdrentiellyracerptoablesalt desenfy admigissett & ohe, tmca,abjr thiaatimes daily.
Conpr ess@mfo rfz‘l &is&@% s%h Qag 881% 1?31‘ Ogrg\ﬁ cgngdrous invasion of

a suitable m
noFIdissyes gan de F@?W@u‘é]ﬁtfﬁcfbmﬁj@ﬁpwesgﬁ@hetb es tablets each containing

the compound of the present application, or a pharmaceutically acceptable salt thereof,
administered once, twice, or three times daily. |

Metabolic disorders such as diabetes insipidus can be converiently treated with
capsules, cachets or tablets each containing 1mg, 5mg, 25mg, 50mg, IOOmg, 200mg, 300mg,
400mg, or 500mg of the active ingredient of the compound of the present application, or a
pharmacentically acceptable salt therebf, administered once, twice, or three times daily.

Bone disorders such as osteoporosis, cardiovascular disorders such as arterial

restenosis, atherosclerosis, reperfusion injury of the myocardium, and other disorders such as

99 .

) |

102D 5N ok, ﬁr%g?%%ﬁ,@@@n@, Q@G}Eg, 400mg, or 500mg of the active ingredient of
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| ubricant, inert diluent, surface active or dispersing
“Qgﬁﬂh%syglded tabl ets nmay be nade by 30 ”Dld'pgncﬁm@ymnmm

sui tabl e machine, a m xture of the powdered cofpo

noi stened with an inert liquid diluent. Each tabl et

preferably contains fromabout 0.1ng to about 500ngy of

the active ingredient and each cachet or capsule

preferably containing fromabout 0.1ng to about 500ny

of the active ingredient. -18 WO 2004/ 048374

cliP6iit Gh2003bMEphHaE) \’eﬁiaaééfﬂﬁxﬁiﬁbitﬁairarﬁ;ﬁm% eeliongnddraft Rersus host

ntion suitabl
RUE SR LR Rl SRR B Sl PRLETESLEL co or it cach
Ccmuslpagslmgnémgi”m Semgj Mgy ﬁﬁ@mg dig){)mg P@0red, or 5@0mg of the active
8 a of,
mgf;(égfengpbtethﬁ H@%@z%.;pr '('f)g%ﬁﬂes{% te}pg'%céﬁo%nmsap lag %Cr%l ically agceptable salt
th@@%ﬁéwml@@re ANGsh reies. oF thrp¢ Gumiesldgbl yet hyl ene gl ycol s,

and m xt W&%nﬁdﬂ@érﬁ&ﬁ o@cb@iﬂ%ﬂ {%ucﬂ: A bPE enh?nc:ed memory, learning,
revent

rese&é%ﬁl ve can be incl U
rolfaton. st P 5t HXORASSHAGY e gahisRs Srophlrova800ieelke to about
S0esuthnst body i gh‘ft p‘éﬂtﬁi Fﬁfﬁeﬁs‘éﬂﬂ of AV 0I00BmMS Wb higdk 8 sbQer patient per

ekt WSEReh, el B AEsle SO S B g

oftbhéy fveiglit pdr day.@r mltanptmmﬂyealmut 0.105idge0 ebdue 5pOHA pﬁq:wﬁent per day.
pr epar at I S ns._or
i spor of oo Aol Elldqnblial bl be ool Hish Ak
mHPEAls Iepreduceia) S@g&r@smﬁonbemﬂe@rmm@ngjummd héstreated and the
paﬁﬂ:%)‘ar Siydde 9 Q&hinﬁ ﬁxﬁn onl, hForFER%BEC £ Wrirfufhiof RTRRRGFHOAS oral

drrustt be stg | e under the conditions of manufacture
2doyysiEatpndg Bumans Feay eonyerently spntas o zﬁ@mp‘? @&xmng wpbout 2.5g of
ac'a@aag&st cb:lnpoum‘.iedh With‘laﬂ appmgn@tﬁtah@ BoeniFhCArAO D B &A% materia. Unit

BHE Y B BT SR o 50 b5 b r e
ac&nmxagred@nh aypidafly D105 0.0 e g ).05rhy, D2 Smhg, 1idy, ﬁmgmﬂrﬁgléﬂmg, 100mg,
209111%0@0@% dde)1’1'1 0830k ; ué“ﬁb@ &'1%5@’(&@ [ghlm?rggtér% ogce twu:e or three

5 sul able m X ereo nmaceut €
nﬁﬁﬁﬁ@§1t|ons of the present invention can be in a form

suitable for topical use such as, for exanple, an

aer osol , ol nt men | oti on, dusting powder, or

the Iike Tﬁ%ﬁ‘? IR@gtions Wéﬁ‘i’éﬁﬁﬁaéﬁm ts Joliquring tabulated mesnings.
Abbreviziohenstasbulited balow hans thelr Hdanth@y b€ @SmmoriP@S&1 unless specifically
sm&ﬁ ﬁ&&@tlons may be prepared, utilizing a conpound

represenfed by Formula | of this 20 invention, or

phar naceutically acceptable salts thereof, via

conyentional. pro essirgkégﬁthods.
Bn = Benzyl
CAMP cyclic adenosine-3',5'-mqnophosphate
DBU = = 1,8-diazabicyclo[5.4.0Jundec-7-ene
DIBAL = diisobutylaluminum hydride
DMAP = 4-(dimethylamino)pyridine
DMF = __ N,N-dimethylformamide
Et3N = Triethylamine
GST ‘ glufathione transferase
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As an exanpl e,
%to abo
a cream or ointne

wherein the carri
the m xture forns

a creamor ointnment is prepared by
w@z’éb{)& Mdr ophilic material and water,

t oget l?*%'i‘/d%zfnt}dou1soo

ut | Owt % of the conpound to pro

nt having a desired conS|stency
Phar maceuti cal conpositions of this invention can be
in aformsuitable for 25 rectal adm nistration

er is asolid. It is preferable that

uni t

dose suppositories. Suitable

car rhg,ﬁgsl ncl ude

ocoa Ii?éktahﬁ hﬁd]Qla%ci%er mat erials

COTmoTmTy UDCU IH

lHC

art. T DUPPUDILUIICD Huy UC

30 fmjlat ions d

conveRient | v f or ned by lthingt dissdmiopylupidhe conposition

escri hﬁ&e@@ﬂﬁk?pﬁfﬁé[hd Red, l]h‘i’ﬁﬁrneﬁ&n salt 6H20
apgpt u Ildlc UTTIc O 11or " auudartrolidalr L dl
i ngr¥ei ent s=such las_di ITRRARSSUIERM 5 mesykT §08Meng

agenfRe binders,

sur f a(}ﬁetﬁzﬁfekﬁﬁﬁm%&eﬂhﬁsylat%h' ckeners,

UupT 1 bd.lll. S, [Jl cS
and NBAI k& Fur

rvatt

t her nooe-stegpidelrantizigflammatory daig be

veES (TTIeT uut nmy dlitl 'UXI Ud.lll. b)

i nclyggd to.rendg

r the Jopmyhption isotonic with the

.All'\‘r\f\

biood—of tie Tt
PCT/@XOMNER 0018

nmaed

Q_red 'ﬁe(ift'

a copgound descri

bed by, Eaffitth nlorodforifig” Maceut i ca

x@%ﬁ%ns_gontm ni n
I

g
y

acceptapte salts
pOw ar 1T qui d

trhereof; Ty
rnnrpmwm@l

"SU be prepared 1T
om#e conpounds and

pharpmgeuti cal cd

nposi

tHhe&hofesichss | nventi on have

peen.. Tound 1o €
inhif tors™ Accar

bt
di nnl

DT O OgrT Cal aC[lV|[y aS Pe4d
\Ph em¥lot her aspect of the 5

i NVepilel ON =S t he

treat

mgeﬂealqurmal s of, for exanple,

) POl onary di'sg

rders such as _asthma, chroni c

hro is = chron

(CORRE, adwlt res

pi rat

i ¢ ohParRet QKYI?W}F Lrm:-:ry disease.

Py¥dindlst r ess syndr ome, i nfant

respl rat ory drstr
ohsttuct i va n||| nd

nnrv

€SS syndr OneE,

cougn, chrontc
r?ﬁ’mwr‘#ﬁﬁml s _adult

r esRdcat ory—dl st

eSS SYReEaRe,

and infant respiratory

i)

IfIQ

R g™

UJ

di st SS Syndr ong
__as |§£§£ atitve col

hypeSEMCr et on of

gast

QL(%Iﬂéﬂhsi]ﬁ1lleétPloﬂymi&l€d}d us

drs es such as |bacteri.a fungal, Qr viral 1 nduced
m@gﬂmxm B ¥and

assors AF ed=condi tfi ons mhn-aﬁtyla@mmﬂnhhﬁﬂ@ﬁ&lecol ic in
E?L , Cillgrc‘lglsegug fs?oc 1 Neur ol og! cal disorders
o I'i"hvw )} Im= o 2-or 3 thleny‘i
TEFA = trifluoroacetic acid
TFAA = _trifluoroacetic acid anhydride
THF = Tetrahydrofuran
- Thi = Thiophenediyl
TLC = thin layer chromatography
TMS-CN = trimethylsilyl cyanide
CTMST trimethylsilyl iodide
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I njury, neurogenic inflammtion, pain, and reperfusion
the brain, v) Inflannatory di sorders ch
w%"g@%‘ﬁ‘%‘t ic arthritis, rheumatoid arthritis, PCTmAZO""’“"““"“
ankyl osi ng spondylitis, osteoarthritis, 15
i nfl ammati on and cyt oki ne-nedi ated chronic tissue
degeneration, vi) Allergic disorders such as allergic
rhinitis, allergic conjunctivitis, and eosinophilic
granul oma, vii)_Psychiatric disorders such as
deprgssi on, nenorfy | ol ar
Ub']gl’gl:bl of—vii+ }y nﬁqi—fh&?%)a;j@?wgzﬁognrdnrc such as
Par KEd¥on dlsease, Alzhemmmnmsmdn&ﬁam@ acute and
chrmmﬂgrnn£|ple scler9§f§ i X) Dermat ol ogical
Ot s and-etherben

drsorders—such—= po‘“u‘i’i ni-gh-—or 20

mal i gnant proliferative skin diseases, atopic

ARRYTESR O1P ABBREVIATRSGE @ X) Oncol ogi cal diseases :
such as cancer, tunor growth and cancerous invasion of

pormal tjssues, xi) Metabolic disorders such as

di akmé es i nsipi dlﬁchﬁl i) Bone dijsorders such as
OStEeoporosts, —Xijrt)— Cardirovaseygl ar di sorders such as
art &tial restendstyl atheroscl edosi s, r eper f usi on

i nj wepr of the n ' and Aiv) Qher disorders
suct] %fs chromT g“?ﬁﬁ%?}t@.cph. ti s, vernal 25 :
conf®hct i vitis, (#5308l ant rejedtion and graft versus
host,.glj sease, arqoﬁﬂg@ﬁ%ﬁa - malladies that are '
anenabie to ameffroratiorr—through i nhibition of the
PoEABUsaenFyne A@bElE resulting el evated cAVP |evel s

- by.gghe adni ni <gg@hﬂ£pb9{y1 an efff ective anmount of the

conpounds of thifs— 1nventiTonm—ThRe term "nmammal s"
incFiBes himans “ﬁ&@mbpwlas ot hdr aninmals such as, for
exapgpre, dags, cayc,q@prbﬂrlses pi ¢§s, and cattle.

Accordrngly, it |l sunderstood—tfat the treatnment 30 of
| man&b“c ot Fer _t hEMCIRBMMhs is the treatment of clinical

coreg%@tlng:afflbﬁmﬂgﬁgdto thos¢ above recited

exa es that afe man af ftictidons. Further, as

destICEhad FhoyelC¥ e?‘}’a[rmnund of this invention can be.’

utilized in conblnatlon wi th other therapeutic :
conmpounds t he combi nations of the PDE4
20 WO 206"45;58%@@53? @R@J@WIG%MHVH@Y |
compound of this- |nvent|on can be advantageously used

LESTADENAINGIY
ant agoni st?s (;EEL ot r | ene | oé%‘?ﬁg‘ﬁgﬁt‘ﬁﬂ%ﬁ VHQLE BLOOD
i) CO){Whobdﬂmﬂ pmmdesﬂfa pmtmrbaﬁcbcfé}l—n¢h/ﬂulﬁduaﬁ)pfb§natﬁTor the study

of thbehk d%f'\@’mq Qrgﬁgl!ogs{ %drmpoll]lfl S% ﬁ] & ??)}:%se eﬁ e 'inhibitors.
Norgg:;l ) Stéla}l nggl&ag eg ot contain detectable levels of -0 and LTB4.

Upon stimulation with LPS, activated monocytes express and secrete TNF- up to 8 hours
and plasma levels remain stable for 24 hours. Published studies have shown that inhibition of

TNF-o by increasing intracellular 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 a 24 hour LPS stimulation of whole blood, an additional LPS
st1mu1at1 on followed by tMLP challengc of human whole blood is necessary for LTB4

_25_‘
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5 Thus, for exanple, pulnonary disorders such as

S, hronic bronchitis, chronic obstructi
“@U@E@Eﬁf@ di sease (COPD), adul t respiratory dfﬁﬁ‘ (A2803/001800

syndrone, infant respiratory distress syndrone,
cough, chronic obstructive pul nonary di sease in
animals, adult respiratory distress syndrone, and
infant respiratory distress syndrome can be
conveniently treated with capsul es, cachets or

syraldsistly ededted ﬁﬁttﬁjpﬂilsn gTfoigby @'ﬁ% thaﬁme bR ampRO1VEs possible to
€ aﬁléar%% %gg)r? eng¥ n?%gorgg%&méw&su? F’@g%ﬁ tI Iglgﬁfl activity in the whole

bhapplblyéimﬁOdinwlrrgpracqﬁlum maceutically accept abl e salt
t her eof, Blo%'ﬂz{a%%oﬁ&ge%slgbgn%&%ze%rt r eye‘fen éjlr g?tﬁre from healthy

daily. Gastr0|nte I'na rSsich
hempn Yolyntees dmalesnditemalsk T@ﬁﬁsubmmeh@em gpaent ipflammatory

c&iﬁﬁﬁdrﬂs an@GhdlnSARkREmG ‘NB’@S et zit ll’ea"s{ £ aﬁ)%gjﬁ’(‘ﬂr tdiblood gollection. SO0uL.

apsul cachets or"tab each ntalnln
ts gliﬂj \g@ﬁg)re-mgg ed i ﬁﬁheré&gw veh @ ? wof test
c@'ﬁpddﬂd aBCarlying do?@efnﬁdh@ﬁtfoﬂﬁ ﬁmt&cmrtgoem dThfs v&daeronowed by the
ese ati.o i
oG5 s PBBLO SR o B PR R £ P B Phcnaion,
#abBY (Sigmt €dtingess Coi, Sedsass, BQ)Hras Bbaock eetcaype Fld bl dilutedin
0% ¥yt I?éA éﬁek;%%@ ARRS BnQlrs ?ﬁﬁ&'lb%noﬁ EP%{; %H&%rt gi of PBS (blank) | L

shock i ated con am ni

orc ML cofi L SHJ p sl fmalrr@ncema@@ﬁtww adfiestio Wapd #yal incubated for 30
mERAANBPIC.| Yhd 51088 §ds Wieh RharRs \%ﬁh eﬁﬁ&hﬁm AP ESadBia?ﬂ(?or 10uL of

| ﬂ‘g@ﬁz}dﬁ&?@@l@é l ek n%‘ng$0§q%égﬂa@t dijted ]ﬁgf‘@dﬂélﬁsgﬁo n PBS)) for 15

mirtuges@o AP MThoblobd ealﬁ){ﬂ&ﬁgfﬁz C@lﬂlﬁfllgéﬁtal 2500x@foR10 minutes at 4°C to
table . salt the

o G A S, oG F 5P B0 Ep i i Blong e o ot
_Prmétuﬁﬁmgqnégpmmfwﬁ@é abovey JHhe gupespatantl wascsshyed farhdB4 using an

: erﬁg b rx?ﬂigﬂﬁ%(s’safﬂt' E#%@@?i lcﬁo&%a 2h ?;?r%(ﬁ%é Ao, PR Arb F Y according

lon I'njury cofveni
torthemepfagiiien' s pseqsduiced. Nfi:ﬁoweta&eamd mablx@quplmm(m PBS) using an

- ECI3AL gt (Elﬁlgonlﬁﬂ)tecﬁﬂglo > 7% BrBRONT ]aQQ&QmO%Q ufaeEFEs procedure.

b e e T

pharmaceutically acceptable salt thereof, adm nistered

once, twice, or three tines daily.,lnflannatory

di sorders such as psoriatic arthritis, rheumatoid - - ;i)
rarthritis, 30 ankyl osing spondylitis, osteoarthritis, -

i nfl ammati on and 'cyt oki ne-nmedi ated chronic tissue

degeneration can be conveniently treated with

capsul es, cachets or tablets each containing

- 96 -



10

is

20

| g, 5ngy, 25ngy, 50ngy, 100ng, 200ng, 300ny, 400ng, or

“@%@Vﬁ%@%’the active ingredient of -21 WO 2004/048374
d3/001800 the compound of the presenFCWCAmmym"&m
application, or a pharmaceutically acceptable salt
t hereof, adm nistered once, twce, or three tines
daily. Allergic disorders such as allergic rhinitis,
allergic conjunctivitis, and eosinophilic granul oma
can be conveniently treated mﬁth capsul es, cachets or
TﬂeéltﬁqﬁWﬁlu@@@ﬁeﬁedé@%&ﬁhﬁ]‘e@g[‘ Sng, 25ng, 50ngy, 100nm,
200ng, 300ny, 400ny, OOng of the active
ingredient of the conpound of the present application,
'oqhamgnarna"q@gogﬂ&ﬁy acceptabl e salt thereof,
adm i sterepgonce, twce, or three tinmes daily.
psychiatricl di sBéders| such as depression, memory

i mpapr ment, | andgnonopol ar depressi on can be

convenient iy treéatedw th capsul es, cachets or tablets
each’caontai |nQW§m 10 5ny, 25ny, 50ngy, 100nwg,
200n8emaePOnp, @m'rg or 500ng of the active ingredient

he conppund g%r tHe present application, or a

—mgéﬁiﬁﬁgﬁﬂLLgaLngacsaftabIe salt thereof, D
admlIni stered orx@® twice, or three tines daily.

%e@rﬁod%geenerglt LOV 6 di dorders such as Parki nson di sease,

ZheHeEt gisease,—{ acute and chronic nmultiple
scl €6osi s clan leléconyeniently treated with capsul es,

cachgts or 115t ?Iets each containing | ng, 5ng, -25ny,

-50m,—1686rg—206A/9—300ny, 400ny, or 500ng of the

act B0e i nariedi ehf of |t he conpound of the present

application, or a pharmaceutically acceptable salt
thereof, adm ni stered once, twice, or three tines
daily. Dermatol ogical disorders such as psori asi s and

ot her benign or AWTIAHRGE AbTHema

di seases,, atopi¢c dermatitis g urtlcarla can be

~conveni eﬁf’WOW & &y Wyention é@vecl%ﬂﬁg dpséad for elferss on aylgE-mediated
alldrgrb Ipalnsorae inflatmihiation | hﬁtﬁlc inPABorPSNEhti fgérp sen@i@ngémgumea pigs.

.300 00 of the i ve i ngredient
Guff2 Bk Vs B SrTe178 P BLBHED AP B dieuioptspplgmide-hduced
1m1phmsnmreuiom ay Iu;lrapemepdm hijez:nsa of aﬂtt@heﬁ) Eombhﬂﬂﬂlcms Sty #i€minum
e ol 0 '

hyPEE b oo Bob B g ot ndeap fror veeks
latern dh 5K Srecks. annatevers chslknged with erosolizedrivelbtinn whidatrettr cover
of M ihitageARMEIBS adrRREHEE Sarfl hibBRk Rl e fOGEpG M) VAR 2 further 48h,
bronchial alveolar lavages (BAL) were performed and the numbers of eosinophils and other
leukocytes in the BAL fluids were counted. The lungs were also removed for histological

“examination for inflammatory damage.- Administration of compounds of the Examples

(0.001-10mg/kg i.p. or p.o.), up to three times dun'hg the 48h following antigen challenge,
lead to a significant reduction in the eosinophilia and the accumulation of other inflammatory
leukocytes There was also less inflammatory damage in the Iungs of animals treated with
compounds of the Examples.
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25 I ng, 5ng, 25ng, 50ng, 100ng, 200ng, 300ngy, 400ny,

r of the active ingredient of the co

%H%éﬁgesent application, or a pharnaceutlcalr?%w%%ﬁmym"mm
acceptable salt thereof, admnistered once, tw ce, or
three tines daily. thabolic di sorders such as

di abetes insipidus can be conveniently treated with
capsul es, cachets or tablets each containing 1lng, 5ng,
25ngy, 50ngy, 100ng, 200ngy, 300ng, 30 400ngy, or 500ny

of the acti vgpmam@uemmfcﬁmﬁvqrmw@mmbm

Cart ¢ heroBrpo Skt Bi e kuRoisap cEeAM? BAGE Ditheype1y

| cAiMIPLspemlephesgﬁbdetdﬂlsa i€ boréshe @ $t Qgﬁﬂﬁéllsplﬁte format as follows:

cardi ova rSosSuch
at her osclslgl%og}lrgghﬁ) ateef%fgés(?gv s aﬁ‘?ﬁﬂb gers ffﬁg Wﬁé‘i ?Y?ﬁ]m 2uL
D)ot Sfanl. df SIhStfeﬂeSbuﬁ’emdfonHaSmng P28 ]%ﬁ@ﬁtlsﬁﬁ:% JB4-cyclic phosphate

(cR&IP, ©68RA36GBL R0 1050 M"&CP) 9 AT ’Fﬁss H\"?ejr NAle reaction

conj'unctivitis, transpl &nt rejection and graft versus
witgsttiatedibyahe additim of of huranrebembivanefiPBh (thy amount was

t b
cciafgﬁl‘;?éf@ thht ll(ﬁ/’@ﬁﬁiﬂ'u@t%as?@ﬁﬁlﬁltlﬁ 10Mid. 3 11;3@ Eﬁl@%&i\vas sécag ed after

n
10ms0rhy the Pg%eﬁﬁf SRER DR Beach rﬁéﬂ@awm Parmtia Biotech, Inc.,
Piscatpey W10 fTHelgohice oMb g@féﬂdtdzci?ﬁhd ntified 8n a Wallac Microbeta® 96-

BT T e R R "

enenhaweeddmedca‘s thobpuikgioond. (160%Hctisity oms défismihanied sighal detected in

fT% éﬁz’ %l m @r@ Sf‘él%g%{d %]%g%%}%ﬁ] %Eceﬁ‘{ége of inhibition
t‘fé@? at pIePRORImasd Yk q}g@f mearoqeoressmn fit

US%Q?“& Srfﬁa)l%@% afeg%é&ﬂﬁﬁltl }eg;{ihéd?nf?% s1fé%tegﬁ£ﬁonq%m 248 }?omt titration.
Yomg of - T8 165 BTRESTbF YR iRelst SiFPosferb B dlsr frtermined with

10paM @MP u@fngéthé @tuﬁlﬁéd usT Yusﬂhﬂptbteﬂl @ms htifiaf RUebRRATTY

piBiroBRhot rPE fmiEes) ploalii R AbieHov R SE pragpssion system. The
Cﬁw%lwswféh@ Expinples disclgsed hege @d@bg@@ed frorm®.Qi 1l M ¥ 2300 nM.
dependi ng upon the host treated and the particular

ad stratlon For exanple a fornul ation
Th?ﬁ&%‘hﬂ@ﬂe (Eﬂseleﬁ@ dgxamplesidni ni stration to humans may
conveniently contain from about 0.005ng to about 2.5g

Of, 15 active a ent connpounded with an appropriate and

cEhYBRIEent rrier materica. Unit dosage
forng wll bener(agl y cont ai n between from about
0. Uofrrg to abouto,}uuumg of the
5 0.6
8-(-)-isomer 0.7
12-(-)-isomer 0.4
Y o1
24-(+)-isomer 0.4
26 0.2
29 0.3
30 04
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active ingredient, typically 0.005, 0.01ng, O. OSng,

I'mg, 5ng, 25ngy, 50ngy, 100ny, 200ng, 30
wg)&ﬁ(?ﬁﬁs:g Orrg, 600ny, 800ng or 1000nmy, adm ni sF‘éT’ggz"“:”"ms""
once, twice or three tinmes a day. 20 The

abbrevi ati ons used herein have the follow ng tabul at ed
meani ngs. Abbreviations not tabul ated bel ow have
their meani ngs as comonly used unl ess specifically _
stated otherwi se. Ac = Acetyl Bn = Benzyl CAMP cyclic
adenosi ne-3',5" -nono hos hate DBU = 1, 8-di azabic

01 o0& il 8 ok e SR AL i e
enkqul@%@whpﬂwnﬁm afel noHingisation Tf ithet iny¢rativnieinGHEd.
al ut at hi one transferase -23 WO 2004/ 048374

PCT/ CA20Q3/.00180Q . HVDS Hexanet hyl di si | azi de LDA =
it hi um dinless Sp@plyq:aélms@éed qﬁ:equp\}/ehe experimental procedures were

peffefraahlei O PR IFHROZ DL Comhiichs. MYPF eratﬂRE‘ Vel QffedUilf @1 Jo8m or ambient

et ey R R BEREBr ACRR R
carreetl h)ahmng & ontartye vapargsyhaieeredNSAl ﬂPessut&QBﬁ@lﬂ@{IC@laﬂﬁis 4.5-30mm

- HAWilt 4 Stk AL Yor q][a 19602 Mle Gul LRtk was followed by thin

layer chromatography (TLC) and reaction times are given for illustration only. Melting points
are uncorrected and “d” indicates decomposition. The melting points given are those obtained
for the materials prepared as described. Polymorphism may result in isolation of materials
with different rhelting points in some preparations. The structure and purity of all final
products were assured by at least one of the following techniques: TLC, mass spectrometry,
nuclear magnetic resonance (NMR) spectrometry or microanalytical data. When given, yields
are for illustration only. When given, NMR data is in the form of delta (8) values for major
diagnostic protons, given in parts per million {ppm) relative to tetramethylsﬂane (TMS) as
internal standard, determined at 300 MHz, 400 MHz or 500 MHz using the indicated solvent.

- Conventional abbreviations used for signal shape are: s. singlet; d. doublet; t. triplet; m.

multiplet; br. broad; etc. In addition, "Ar" signifies an aromatic signal. Chemical symbols

have their usual meanings; the following abbreviations have also been used: v (volume), w

(weight), b.p. (boiling _point); m.p. (melting point), L (litex(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
following methods. The substituents are the same as in Formula I except where defined

‘otherwise.

The 1-(3-Bromo-phenyl)-1,4-dihydro-[1,8Inaphthyridin-4-one-3-carboxamide

~of the general structure VII were prepared according to the general method described in

Scheme 1. First, ethyl 2-'chl_oronicotinoy]. acetate (I) was condensed with triethyl
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OXONE(r) = 2KHSO5KHSO4K2SO4 3 PCC = ridi ni um

W&%or%chrormt e PDC = pyridiniumdichromate PDE
gﬂﬁga?esterase Ph = Phenyl Phe = BenzenediP)?IT"CAFgf\'fg’""1"Nm

= par a- met hoxybenzyl P ye = P ridinedi | r.t. = room

tenperature Rac. = Racem ¢ SAM = am nosul fonyl or

sul fonam de or. S02-H2 SEM = 2-(trinmeth Isil 1)ethox

met hox SPA = scintillation proximty assa TBAF =

tetra-n-butyl ammonium fluoride TEA = triethylam ne Th

ortholormiite Br thb pRRMice of FALT ahhiydridy @ MAGA-h1aohRottidyhacrylate (I).
etic acid ant&zld

O MR S By 1S ol it RN S g
arylBH@Nacryliatei afeyfeyV & dbydined aDyoligatiohNdBlthd Witoelienl-halbhryl-1,4-
T T S RO e
excess of a strong base at room temperature. Alternatively, the intermediate VI can be
obtained from a one pot procedure using for example 2-chloronicotynoyl chloride and ethyl

N ,N—dimet_hylamino acrylate and a haloafy] amine IV in presence of a base like triethylamine
in a solvent such as acetonitrile. Hydrolysis of VI and subsequent coupling of the resulting
carboxylic acid to an amine (RR'NH,) using HATU and Hunig’ s base affords the desired key
arylbromide intermediate VII.
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C3H5 = Ally] ALKYL GROUP ABBREVIATIONS M = Met hyl
V\%?é)o-uﬁ}sg% n-Pr = normal propyl i-Pr = 'S°pr§§¥m%}§}unse¢|

= normal butyl i-Bu = isobutyl s-Bu =
butyl t-Bu = tertiary butyl <c¢-Pr = c clo rol c-Bu =
Cclobut I c-Pen = c clo ent | c-Hex = cyclohexyl 5

ASSAYS DEMONSTRATI NG Bl OLOd CAL ACTIVITY LPS AND
FMLP- | NDUCED TNF-a AND LTB4 ASSAYS | NHUMAN WHOLE BLOOD .
Whol e bl ood provides a protein and cell-rich mlieu
appropriate for the study of biochem cal efficacy of
anti-inflammatory conpoundssgigh jas PDE4-sel ective
i nhibitors. 10 Normal non-stinul ated human bl ood does
not contain detectable |levels of TNF-a and LTB4. Upon
stimulation with LPS, activated nonocytes express and
secrete TNF-a up tg 8 hours and pl asma | eyel s_remain
stable for 24 hourf. Published di es haveg shpwn t hat
| i nhi bition of mmy irﬁoh,e*éf% 9°dEh o AMP
- via PDE4 inhi hj tilon and/Tr_e—nWt‘é‘d"' enyl yI | cycl ase
| activity occur ¥ at he t7af&& % f¢inal “wevel . B4

' synthesis is al s# sensitive to | evels 15 of m
§ intracegéghgh cAMR.and can be conpletely inhibited by

PDE4- Soll6Ct 1ve” il biltors. As there isllittle L B4
. produced duri ng 8 24 Thour LPS stinul ati pnuy® e
J bl ood,p. a ddtti®nal |LPS stimulation followe y fM.P
"~ chal | enge®of \hdman ol e bl ood is necessary fwr BLTB4
-25 v _
‘ ' O 0O O O
= OEt NaH = OEt
LA B — R
NN - N o SN {
AN ' A A
-] 0 O Br
x
Br :
’ o ] NHRR'
1. Hydrolysi
ydrolysis N/ N

'2. HATU / BR'NH ' .
Al A~ VI
Hunig's base A ,
or (COCN,, RR'NH, NaH =~ X" p;

or iBUOCOCI, RR'NH, TEA

Compounds of formula I were prepared using either of the following three
general approaches. A palladium catalyzed Suzuki-Miyaura coupling between an aryl
bromide of type VII and a properly substituted aryl pinacol boronate of type VIII can afford
the desired compound I or the corresponding alkyl-ester IX. The ester IX can be hydrolyzed

10 using LiOH in THF/MeOH to afford the desired acid I. Alternatively, the aryl bromide VII
can be converted to the pinacol boronate XI by a palladium catalyzed coupling with pinacol-
diborane. The previously described Suzuki-Miyaura reaction between X1 and an aryl bromide

. of type X1l can provide the acid I or the correspondmg a]kyl ester X Fmally, a Stille |
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WO 2004/ 1148374 PCT/ CA2003/ 001800 synthesis by
neutrophils. Thus, by using the sang,
“?gﬁgyékgg is possible to eval uate the potenc;?‘k}jg%egwmn800
conmpound on two surrogate markers of PDE4 activity in
the whole Dblood by the foll ow ng procedure. Fresh
bl ood was coll ected in heparinized tubes by
veni puncture fromhealthy 5 human volunteers (nale
and fermal e). These subjects had no apparent

cpu;ﬂirgrbaramnm acyd bebrhide 0$ type d/hat Nelopédkamsiiied lsl%ﬁmane of type

pr.i od coIIectlon 50

ﬁaﬁﬂ ée%%?att%‘ﬁe%géﬁ e ]cg?fetloffﬂ‘gﬁgat ed with either 2L of
vehicle (DVMBO) or 21.tL of test conpound at varying
concentrations for 15 m nut éshabe 37C. Thi s was
followed by the addition of either 10L vehicle (PBS)
as blanks or 10L LPS (I g/nL final concentration, 10
#L- 2630 (Sigma Chem cal ., St. Louis, MO fromeE.
coli, serotype 011 1:B4; diklgted in 0.1%wv BSA (in
PBS)). After 24 hours 'nc%batl dillat 37C, anot her
101tL of RBS (plank) or o TPSobRal nL fi nal
concentratj on)j was added to bl god and i ncubat ed fn' 3
m nu . 1l enged
ei th@r ' B%Eﬁ?bl ank) P f MLP ( i na

7t #F- 3506 (Si gna) ; |Iuted in 1 e
(in PBS)) foryjp 15 Mputes at 37C. The bl ood sa Ies IX/1
were cegnErifuged at 15 Oxg f nutes at 49{%%:1\

obt ai rﬁp as ~A 501i L
with 200L fetBanol for (aﬂcpluasnn }m;em atl
centrifuged as above. upe%nat%ﬂ@ assayed for{ RZ
TB4 us nd an enzyne |nnﬂioa38%y kit £#520111 from
gr% erFIngtdpSi? , Ann Arbor, M)~according to the
rler mwocedure TNF- s assayed in diluted
l'asma (inp PBS) using an 20 BA Kivt (Clstron
Bi ot echnoljogy, Pine Brook.MNJ) ac braCﬁgﬂio
manuf act uer' s pr.oced . The | va s of the
Exanpl es gene aI ly gadfraod). 075 Mto 25 M -26 WO
2004/ 0483 003/ 001800 . The 1 C50 val ues of
sel e ﬁﬁRﬁTNF a): Exanple. He50{(M—30--3

N TN : .
: X1 (LIOH

R* = Alkyl — IX

The boronate ester of type VII and the stannane of type X (Scheine 3)canbe
“both prepared from the aryl bromide X1I intermediate by a palladium catalyzed coupling

7 reaction using pmacol—dxborane and hexaalkyldmn respectrvely
10
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2 0.1 50.075 8-(-)-isomer 0.16 12-(-)-isonmer O

7 4-(+)-isoner 0.16 26 0.16 29 0.1
kﬁ%@’@% RG C ACTIVITY IN VI VO Conpounds of t ‘27"&"%"’?"""8""
i nvention have been tested for effects on an

| gE-nmedi ated allergic pulnonary inflanmation i nduced
by inhal ation of antigen by sensitized gui nea pigs.
Quinea pigs were initially sensitized to oval bunin
under m | d cycl ophospham de-i nduced

i Mmunosuppr essi on, by intr &obemt¢ dneal injection of
antigen in conbinations wth alum num 10 hydroxi de and
pertussi s vacci ne. Booster doses of antigen were given

two and four weeks | at r At [ eks, animals were
chal | enged wi th aerosoli um n whil e under

cover of an intraperit FI W 1 ni st ered .

anti - hi stam ne agent (ne yram ne). After a f fher VIII
48h, bronchial al veolar FJO%Y ng (BAL) "\ erBf or n@d

apg. t hez hunbers of posi nopfy g kﬁ ot her e@KoCcyes™ chjg
in tAg BROORY ds were count The [ ungs were aIF']c,p

r enoyed fo?g i stol o ogi cal 15 exam nation for

i nfl ammat o damage}, Adm i on of C pARM

t he Exanples (0.00 -1Orm}glgg]5Pﬁ)ﬂ or_p.o.), ﬁ’p tﬂr COOF{
three times during the(/am&ln SQl9nean antigen 2
challenge, lead to a signifi cant ?g‘:’ductl on .in trlﬁe X
eosi nophilia and the accunul ati on of other
inflammatory | eukocytes. There was al so | ess

i nf | ammaleynediomgs tjp& X WhikBY ®fa c@ﬂbﬁ%ﬁn& E@ﬁ‘atc%ﬁ?ound of

fo@mgﬁgﬁ%@%@% ustmge elﬁx)ér oF éhe%o]lowmg our gener: %?c/)coe ures ?Scheme

). Cinnamic ester of type XIII, commercially available or prepared by a Homer-Emmons

reaction from the corresponding aldehyde X'V, can be cyclopropanated using diazomethane in

the presence of a catalytic amount of pa]lachum diacetate. The resulting trans cyclopropane
ester XIV can be resolved by HPLC using a Chiral-Pak columnn to afford the two separate
enantiomers. In a second approach, the aldehyde XV can be converted to the comresponding
styrene X VI by a Wittig reaction followed by an enantioselective cyclopropanatlon using a
bis-oxazoline chiral ligand/copper complex and diazoacetate (Evans et al. J. Am. Chem. Soc.
1991, 11 3,726). The resulting mixture of trans XIV and cis XVII cyclopropane can be
separéted by selective hydrolysis under basic condition (rate of hydrolysis; trans>cis).
Individual enantiomers (XIV or XVII) can be obtained by using either the R or S chiral ligand.
The cis cyclopropane ester XIV can also be prepared from the cis-cinnamic ester XV, using

_ ‘the diazomethane/Pd(Ac). procedure described earlier.. The cis-cinnamic ester XVI[[ can by

generated by a modified Horner-Emmons olefenation usmo a bis(trifluoroethyl)
phosphonoester and a strong base (Still et al. Tetrahedron Lett; 1983, 24, 4405).
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SPA BASED PDE ACTI VI TY ASSAY PROTOCOL Conpounds whi ch
Ml gl he hydrolysis of cAMP to AMP by the -
“’%mé}géﬁ fi c phosphodi est erases were scr eeneg}%iqﬁmg 03/601500
96-wel |l plate format as follows: In a 96 well-plate
at 30C was added the test conmpound (dissolved in 2)IL
5 DMSO), 188nL of substrate buffer containing [2,8-3H
adenosine 3',5'-cyclic phosphate (cAMP, 100nMto 50M,
10mM Mgd 2, 1mM EDTA, 50mM Tris, pH 7.5. The reaction
was initiated by the addition of | Onh of human
reconbi nant PDE4 (the anmount was controlled so that
-10% product was formed in P&®iME4d. The reaction was
stopped after 10m n. by the addition of |ng of
PDE- SPA beads (Amersham Pharmaci a Bi ot ech, |nc.

BRI scat aempor B QAdhe mod @@BngImmaftaed\Dwa@r\e /<]/COOR4

qlfginti ied ongy ac M crobet a(r ) RRounel |
cRmter (EXRG V\ﬁl}‘%&ac CoR? Galthersburg?ul\/D) Ther

signaiR*miyle absence of gpgynme was defined ggy he (R* = H)
bgckground. 100% activity was defined as the gjgnal
dgtected in the presence of enzynme and DMSO with the
bR HGEOEACt ed. Percentage of inhibition was

cdl cutBuQKY -a8°Cor di ngl y. 1 C50 val ue was appr oxi mat ed

wilth a non-linear regression fit 15 ugbRg the st andard

ane pokteRiheuli ite m e 4

Bﬁﬁ‘wﬁ\ r{a—?iha&rmﬂg———?he—l-gg %3& ™ éw/[ﬁoon
diggcl osed here under were ﬁeterm ned 100nig cAMR X1V Chiral
usgyng the purified GST fughqn pro ' he humran

reconbi nant  phosphodi esterase 1 tN-248) pro dugeq XVi Chiral
- fdom a bacul ovirus/ Sf-9 expressi syste The COOH“

. val ues of the Exanpl es discl osed re un e raﬁge

f{om0.0.1 nMto 2300 nM 20 The | C60°P\lI ues of

S K%@é@hﬁ&iﬁﬁe@omam 50 (nM ) 10.31J
/dﬁ gq )-isomer 0.4
KN(TMS), / -78°

4
C18-C-6 Xvina

Cis and trans chiral cyclopropane intermediates of type XIV and XVII respectively, can also
be prepared by the following two methods. The cinnamic acid XTI in presence of CDY is
converted to the acyl-imidazole XIX, which under basic condition reacts with the optlcally
pure oxazolidinone XX to afford the chiral cinnamate-oxazolidinone XXI. Cyclopropanation
of XX1 following previously described method gives rise to a separable (crystallization, SiO;)
mixture (>5 to 1) of diastereoisomers XXII. Hydrolysis of the latter will afford the desired
chiral cyclopropy! XIV. Similarly, a racemic mixture of cyclopropyl of type XIV (XVI) can
be converted in two steps to the 1:1 dlastercmsomenc mixture of the previously described
cinnamate-oxazolidinone XXI.
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: BraR 1a008hsClk ecB%

17 0.1 24-(+)-isomer 0.4 26 0.2 29 0.3 30 0. 4 -28
48374 PCT/ CA2003/ 001800 The exanpl es t
VW¥%$@@¢§9e intended as an illustration of cengFﬁAﬂmym”*m

preferred enbodinments of the invention and no
[imtation of the invention is inplied. 5 Unless
specifically stated otherw se, the experinental
procedures were perfornmed under the foll ow ng
conditions. Al operations were carried out at room or
anbient tenperature - that is, at a tenperature in
the range of 18-25C. Evapog tion. of solvent was
carried out using a rotary ator under reduced
pressure (600-4000pascal s: -30mm Hg) with a bath
tenperature of up to 60C:0The course of reactions wasp
Brfol QUESHEH toin & I,a%e.rKlQ:hrormtmgjfmmepNTL
ct on ??rnﬂ;—areQZﬁ f ”\Nkusffafffﬁ%ﬂanly AF/\V/H\ ’JQ
Na?tlng points aremrincorre d and ¥d" |nd|catﬁs

decopposition. The pelting points g are those \\‘
d‘f)‘tnadﬁﬁeé" for the mit®rials prepared-as descri¥dd. Ph
Pol ynor phism may result in isolati®n & materials Pd(OAc),
with different nelting points in some preparations. CHsNs

The structure and purity of all final products were o
assured by at |east, one of the follow ng techniques: 0
TLC, nass spect r on&ryy; Wed{'oﬂéﬂrﬂ%tlweohl@qna@]\
(NVR) spectronetry orl;{{n croanal ytical data. We N
given, yields are for illustration only. Wen gH?/en l\/
NVR data is in the {ovehied @ékty (S) val ues fxour amapr B
di agnostic protons, given in parts per mllion.(ppm

relative to tetramethylsilane (TMS) as internal 131'02
standard, determ ned at 300 MHz, 400 MHz or 500 MHz

usi ng, t he i ndi cated sol vent. Cong@;&]aé\l 2<])L

| -sha 3 sB

doublet; t. triplat; in. /%Nqupbet In%b

eﬁc I'n addition, "Af® signi fFes an agl\omatlc sigifal .
QiT¥Racahic Symbol s have XKHIr usual agl ngs; ”3?1(11 A "Ph

fo |40 ng abbrevi ati ons have al so b@ -used: v
(v|uml= w (weight), b.p. (boiliny pdiht). mp.
(melting point), L (liter(s)),mL (mlliliters), g
(gram(s)), '

Intermediates of the type XXV (Scheme 6) can be obtained by deprotonation of
an ester of type XXIV using an excess of strong base in presence of ah alkylating agent such
as R’L The relative amount of base and alkylating agent to the starting ester will establish to
level of substitation (mono vs. bis). For propionic analoors of type XX VI, the zerf-buty] ester
XX V1 can be deprotonated using a sterically hindered base. Addition of an alkylating reagent

- will give a mixture of mono and bis alkylated compound. Repeating the procedure will glve

mainly ester of type XXVII. The cyclopropyl analog of type XXX can be prepared in two
steps from the corresponding aryl acetonitrile XX VI A phase transfer reaction using the

~ nitrile XX VIII and 2-chloro bromoethane in strong agueous base will yield the
- -cyclopropylnittile XXIX (Org. Prep. & Proc. 1995, 27, 355). Hydrolysis using NaOH in

refluxing ethanol will give the desired acid XXX. The (1,1-dimethyl)ethyl-aryl of type
XXXII can be prepared in three steps. A (2—Chloro—1,I—dimethyl—ethyl)myl of type XXXI
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ng (mlligrans(s)), mol (noles),mol (mllinoles), eq

I,V nt(s)). 25 Methods of Synthesis Conp
‘N§§@H6Fe§gnt i nvention can be preparedaccordigg??%a@ﬁgoumo
foll ow ng nmethods. The substituents are the sane as in
Formula | except where defined otherw se. 30 The
1- (3-Brono- phenyl ) -1, 4-di hydro-[ 1, 8] napht hyri di n-4- one
-3-carboxam de of the general structure VII were
prepared according to the general nethod described in

| cafp®b edmvelied kb thetcomredpayiling el KU ©pfitsh gﬁéncﬁﬁx%m @righdrd salt of

SRR ERR 509 GbRavcioop bR BY irlcau PR of 1 et i yjth iazomethane.

Elegwmiphiticanbstdutiateort the afyi ester XXXl iaraonedia obmeyptinggodyriwath @ation will

| Ao i n repri I stituted
; st b dor BB ARA A B 470 GRBR SO 484F 0,31
| arylam no acrylate of type V is obtained. Cyclization
| of the V to the 1-hal oaryl Sthéne 6
di hydr o[ 1, 3] napht hyri di n-4-one carboxyl ate of formula
VI is achieved in presence of an 5 excess of a strong
base at roomtenperature. Alternatively, the
internedi ate VI can be obtained f&?”k? one pot

0

procedure using for exanple 2-chlor tynoyl
chl HQ?}%@ yl  NaM-/di%et hﬁ%rﬂ%@t@te and a
hal oar amne |1V i‘rr‘gwg?n’c? of a;?ase I ke
triethgifamne in a s nt such d3“acetonitrile.

Hydr XX8Vs of VI and subsequent c¥¥XNing of the
reswdabngy 1@y boxylic acid to an am ne (RRLNH2) using
Hﬁ?’U rglﬁdghtﬁnﬁ% s base afifords the desired key 10

aryl bronide interne . VvT. -30 WD 2004/ 048374
PCH,CA20Q3/ 0 4 me i O g O OOR*
r\.\&r&,@tﬁ@ﬁ 088 A C
- 5 mb
R RE-1/ THF R* R° R
XXVI XX VI
| R* = +Bu
 Br ~~% B B
SAaren B . r\ArSZCN NaOH r\ArSZCOOH
i BnEt,NCI B2 EtOH R2
XXVl NaGH XXIX XXX
.ArK 1. Mg/ COy ArX/COOMe lo / NaNO, N I\ArX/COOMG
| 2. CHoNy | H.SO '
R? Cl | R2 A R?
XXXI - XXXII | XXXII

Substituted cyclopropy! of type XXXV can be prepared in two steps (Scheme
10 7). The Knoevenagel adduct XXXIV, resulting from the condensation of aldehyde XV and
ethyl cyanoacetate, can be converted to the cyclopropyl XXXV in presence of 2-nitropropane
and base in refluxing ethanol (Tetrahedron Lett. 1985, 26, 1923). Finally, cyclic acetal
intermediates of type XXX VII can be prepared in two steps from the cinnamate XIII. Bis-
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a 1. BuLi, HOA' J~CEt YOEt C 2. HC( t)3 Ac20 N Cl
weBooddesiA! a TEA Me2NCEt 111 Ra

Vst 1V Br 00 00 NaH c;l:11iJL NN " PGl

O Br Br NHRR1 1. HydronS|s CNN wunig VIl Hunig's

base se R3 ~ or (COCl)2, RR NH, NaH Br or iBuOCCCl ,

RR NH, TEA 5 Conpounds of formula | were prepared

usi ng either of the followi ng three general

g pro ches. A palladium catal yzed Suzuki-M yaura

BARSKY ﬁ@orb%ﬁ%éwnawafawﬂ usipg kg eradifontdepelongd byaBharpless ef al. (AD-
ﬁﬁﬁ,ﬁﬂbﬂg&Clﬁdﬁb 519912 Lﬁﬁ d?@) Wil Fh'ft@ﬁ&iﬂdex?s%ﬁ@ﬂ @Jxﬁ a%EtoBé/ BSresence of a

VII] .can aff ‘S St é)
CHPPEE ATALRY 35} thee P L afF?é g?t‘l?ﬁ“%@lﬁ% agggal XXXVIL
hydrol yzed 10 using LiOH in THF/ MeCH to afford the

desired acid |. Alternativelsghetdd® aryl brom de Vil

0 | : : . '
Br- ,u\ CNCH,COOEt ‘_' Br COOEt NO2 Br. COOEt
A" TH > Ar/\/ > AT Y
i TsOH ! KoCOg3 1

}?’; R_Z CN - EtOH R? CN
XXXIV XXXV
. OH 0
Br\Ar/\/COOR" AD-mixa Br\Ar COOR* Acetone Br\Ar e
| > 1 I 1
R2 CH380sNH, R2 OH TsOH R2 COOR?*
-BuOH / H.O : .

Xm | XXXVI . XXXVID
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can be converted to the pinacol boronate Xl by a
wioddeh Askissyn cat al yzed coupling with pinacol - di BeqaR€eesm0iseo

The previously described Suzuki-M yaura reaction

between XI and an aryl brom de of type Xl can

provide the acid | or the corresponding al kyl ester a.
Finally, a Stille -31 WO 2004/ 048374 PCT/ CA2003/ 001800
coupling between an aryl brom de of type VII and a
properly substituted aryl stannane of type X wll

al so generate the desNARHBEGYRIBINONEMuUl a |. Schene 2

N-Roteabdsh O ShepSheal s R Gty Mt
| AsPh3 R3 Br (Al Kkyl)3Sn. AAY~000R4 \ Ar COORA X z |
R Rz 0 PdC12(dPPf)2 0B 0 E3 KOAC Bra Ir Y~-COOR4 Rz

X | OOPd(O)/NaZCCB /l\
B ‘ [

o

N N

Br

Step 1: Ethyl 3-(3-bromoanilino)-2-(2-chloronicotinoyl) acrylate.

A mixture of ethyl 2-chloronicotinoyl acetate (prepared following a procedure described in J.
10 Het. Chem. ,30, 855, 1993) (1 eq), triethyl orthoformate (1.5 eq) and acétic anhydride (5 eq)
was heated at 130°C for 2.5 hours. The volatile components were distilled off and the residue
was co-evaporated twice with xylene. The oily residue was dissolved in methylene chloride
and 3-bromoaniline (1.2 eq) was added slowly. The reSulting solution was stirred at room
temperature for 18 hours, and the solvent evaporated away. The resulting crude compound

15  was used as such in the next step.
Step 2: Ethyl 1-(3-bromophenyl)-1,4-dihydro{ 1,8]naphthyridin-4-one-3-carboxylate.

The crude coinpound from Step 1 was dissolved in tetrahydrofuran (0.3 M), the solution was
20 cooled to 0°C, and sodium hydride (as a 60% dispersion in oil , 1.3 eq) was added in portions.

After stirring at 0°Cfor 1 hour, the mixture was allowed to warm up to room temperature.
After 2 hours, water was added to the suspension and and the insoluble sclid was filtered and
washed copiously with water. When dry, the solid was stirred in ether at room temperature
for 24 hours and filtered to afford the title compound as a cream-colored solid.

.25  'HNMR (Acetone-dg) 8 1.32 (t, 3H), 4. 29 (q, 2H), 7.54-7.63 (m, 2H), 7.69 (dd lH) 7.78 (dd,
1H), 7.93 (s, 1H), 8.66-8.71 (m, 3H).

~38 -



10

15

25

20

30

RA=HI CC& Nxi 1 LIiOHB,0O R4 = Akyl - - IX R-&I

The boronate ester of type VIII and the stannane
“Q’fz"%%g%)‘% (Schenme 3) can be both prepared f rionl/Epgieseseo

aryl bromde XIl intermediate by a palladium catal yzed
coupling . reaction using pinacol-di borane and
hexaal kyl ditin respectively. 10 -32 WD 2004/ 048374

PCT/ CA2003/ 001800 Schene 3 OO B-B OOWVII Bra
~Y~ PdC12(dppf)2 O B'Ar ,COOR Ar COOR4 KOAc z 4 i2 R
R2 X11 Pd(PPh)4 (Alkyl)3Sn' Ar , COOR -

N E G DR R S R
formula XIV can be prepared using either of the

A B)?)ltln%v&f QgChﬁ(g'lellC&Fn%?f 8{1019&(30@%%5‘,%8&11 1%%%%'{2 eq) and ethyl 3,3-

dimethylaminoacrylate (1.5 eq) in acetonitrile (0.5M) was heated to reflux for 3h, cooled to

40-50°C and 3-bromoaniline (1 eq) was added. The reaction was heated to reflux ovemight,

cooled to 1t, diluted with water (2 volume). The product was isblated by filtration and washed

with water, ether or acetonitrile-water (1:1).

Step 3. 1~(3-Bromophenyl)—1,4—dihydro[1,8]naphthyridin-4—one—3—carboxy1ic acid

A suspension of ethyl 1-(3-bromopbenyl)-1,4-dihydro{1,8naphthyridin-4-one-3-carboxylate
from Step 2 (1 eq) in a mixture of tetrahydrofuran-methanol (0.15M) and IN aqueous sodium
hydroxide (2 eq) was heated at ca 50°C with stirring for 20 minutes. After cooling, the
mixture was diluted with water and acidified with 1N aqueous HC1. After stirring for 45
minutes, the precipitate was filtered, washed well with water and dried to afford the title acid
as a cream-colored solid. | L _

"H NMR (Acetone-dg) 8 7.65 (t, 1H), 7.76 (m, 2H), 7.84 (d, 1H), 7.99 (s, 1H), 8.87 (m, 2H),
9.01 (s, 1H). '

Step4: N -Isopropyl-l-(3—brom0phe‘ny])—1,4—dihydro[1,8]11ﬁphthyridin—4-one—3-carboxamide.

To a suspension of 1-(3-bromophenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxylic acid

from Step 3 (1 eq) and triethylamine (3 eq) in tetrahydrofuran (0.08M) at 0°C was added

isobutyl chloroformate (1.8 eq). After stirring at 0°C for 2 hours, isopropylamine (5 eq) was

 added and the mixture was allowed to warm up to room temperature and stirred overnight.

The mixiure was then partitioned between ethyl acetate and water; the organic phase was

‘dried and evaporated to a solid which was stirred in ether at room temperature for 3 hours and

filtered to afford the N—IsoPropyI—1-(3.—bromophenyl-)-1,4-dihydr0[-1 ,8Inaphthyridin-4-one-3-

carboxamide as a white solid.

- "H NMR (Acetone-d ¢) 8 1.25 (4, 6H), 4.17 (m, 1H), 7.59-7.63 (m, 2H), 7.70 (d, 1H), 7.80 (d,
1H),7.94 (s, 1H), 8.73 (m, 1H), 8.78 (d, 1H), 8.85 (s, 1H), 9.61 (br, NH).
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4). Cnnamc ester of type XlIl, comercially

or prepared by a Homer-Emmns react, f
?ﬁl’lé@r%r Zspondl ng al dehyde XV, can be cycl opr%ﬁg&é}%@%mm
usi ng di azonethane in the presence of a catalytic
amount of pall adium di acetate. The resulting trans
cycl opropane 10 ester XIV can be resolved by HPLC
using a Chiral -Pak colum to afford the two separate
enantioners. In a second approach, the al dehyde XV can
be converted to the corresponding styrene XVI by a
Wttig reactionfollo el ective
cycl opropanati on usi ng %ﬁﬁﬁéﬂ%@gﬁfﬁ chi ral

Ntq )giéfvm'ﬁmdrdp(érbr@mnﬁieaxl)allwdmydmhﬁhtaphrhyr(lcﬁnalﬂsneeﬁ-caiboxannde

J. Ain. Cheri. Soc. 1991, 113,726). The resulting
m xture of trans XIV and cis XVII cycl opropane can be
Il 15 separated by sel ectivey hycbol ysi s under basic
condition (rate of hydrolysils; ans>ti\s). J
I ndi vi dual enanti omer l‘ll can be obtained
by using either the Rlor dji gand. The cis
cycl opropane ester Xl o 0 be prepared fromthe
cis-cinnam c ester XViII

cis-cinnam c ester XVIII

modi fi ed Honer - Enmons ol eflgnation usi ng a -
bi s(trifluoroethyl) 20 phosphond¥ster and a strong
base (Still et al. Tetrahedron Lett, 1983, 24, 4405).

25 -33 WO 291) 4/ 048374 PCT/ CA2003/ 001800 Schene 4 Bra

S AR PTRRNE GRS e

isogrepylanying ir yep 4, thi titlcapmppund Was@) i) SHOTE0EWhite Btk
‘H Nhﬂ@@%ldg) 8050 ({;nF’E EH} J66GR2m), 288, By A 5977.68 (m, 2H), 7.72

{(dd, 1(}8'-01%9(8 dd, 1H), 797(5, lH) 872 8.81 (m, 2H), 8.89 (s, 1H), 970(br NH).

NAPHTHYRIDINONE 3

N-Cyclopropyl-4-oxo-1-[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-1,4-dihydro-
1,8-naphthyridine-3-carboxamide

0O O

A mixture of NAPHTHYR]D]NONE 2 (1 0 eq) pmacol diborane (1.5 eq), KOAc “ eq) and

' PdClz(dppf) (0.95eg) in DMF (0.2M) was stirred at 70-80°C for 3h. The mixture was cooled

to 1t, diluted with EtOAc and a NH,Cl SO]LIth}’l The ororamc extracts were washed with HzO,
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R RXIV Chiral 2 Ar +~02 XV XVI I I n NN/ \
hRky,al Br-Ar COOR4 (S or R R :
“ié\éﬁ’g%@é%ﬁp(qcmooove Br. KN(TMB)2 / -78 RoFCBERz003/001800

Cl18-C-6 rim 5 Cs and trans chiral cycl opropane

i ntermedi ates of type XIV and XVI| respectively, can
al so be prepared by the foll ow ng two nethods. The
cinnamic acid XlIl in presence of CDI is converted to
the_acyl -im dazol e Xl X, which under basic condition

bring offries anet MeShe. Fisredoanid|opnequinated o Caytdllighition fiwmetherand flash

chﬁflﬁﬂéﬁaﬁﬁﬁﬁﬂbﬁzﬁtcﬁﬂcf‘%@: (ﬁ‘f‘ tg‘%{f}ﬁ)ﬂfa} Hhﬁ@%ﬁo?@ég lﬂ;/e title compound as a

cl gpriopanati on 10 of OW hg " previ ou
W}-l%s%ﬁg-bed met hod gives rise to a separable

TH(ORRS(5a0 IMETatdceibne-§)OB). 78V XY, 6.90%5, 1D, 4¥9 &fd, 15, 8.72 (dd, 1H),

5 7A@ TR GTT 280 Qe SR T iy edarol > i i 38 G 1200,

0.80 (o @&hi @60imi Ue of cycl opropyl of type XIV (XVII)
can be converted in two steps to the 1:1

di ast ereoi soneric m x i ously descri bed
ci nnamat e- oxazol i di noﬁg&’%ﬁ&’f@ﬁ]@ﬁ@ 2004/ 048374

PCT/ CA2003/ 001800 Schene 5 0 0 0
O 0
" N/k
l I H
—
N N

B
O

10

Prepared acco;'ding to the procedure described in NAPHTHYR]D]NONE 3 but using
NAPHTHYRIDINONE 1 as starting material.

-4] -



10

Br-,Ar.COOR4 CDI Br~Ar v. "N ~ DBU / CH3CN Br~, Ar NI @)
%&8874,N0R2X|||(R4:I—|)XIXXXH1 XXl -Ph _Ph
37 N2 0O Br-, Ar, - <I COOR4 Li OH / fﬁ%"i‘”“"f’""”s""
MOH Bra R2 R2 ~-j XIV Chiral (R4 = H XXIl Chiral }}
-Ph OBr-, -1 COOR4 CDI Br~Ar N~ DBU / CH3CN Bra Ar
NA R2R/O 2 AR2 XIV Racemic XXII| HNA O XXI| Ph
(R4 = H -Ph 5 Internediates of the type XXV (Schene
6) can be obtai ned by deprotonation of an ester of
type XXIV using an excessEpgtAIeIPLEr;g base in presence

n i n ent su R5I eJ at ,
2 G P e Paibrma S et e Hm el g1
. biphetigrd- -yl jeyclegopducizbornyiic abidvel of substltutl on (nono
vs. his). For propionic anal ogs of type XXVIl, the
tert-butyl ester XXVI Qan Bk deprotonated using a
sterically hinderegd . Additi of an al kyl ati ng
reagent 10 wil | Iturgy’of nmono and his ,
al kyl at ed conpou ingH he procedure will give
mai nly ester of type 'l . The cycl opropyl anal og of
type XXX can be prepare intw steps fromthe
correspondi ng. aryl : itrile XXVII11. A phase
transfer reaction usi e nitrile XXVf and 2-chloro
bronpbet hane in strong=s hase will yield the
-cyclopropylnitrile XXI X (Or i ep. & Proc. 1995, 27,
355). Hydrolysis using NaCH of | uKdHhg et hanol
will give the desired acid XXX Th
(1, 1-di net hyl ) et hyl -aryl of type O

Step 1: Ethyl 2-(trans)-(4-bromophenyl)cyclopropanecarboxylate

To a mixtore of ethyl 4-bromocinnamate and Pd(OAc), (0.05eq) in methylene chloride (1M)

at 0°C was added dropwise a solution of CH,N, in ether until the reaction was completed by

'NMR analysis. The mixture was filtered through a plug of silica gel and concentrated to

afford the title compound as an oil.

. Step 2: Ethyl 2~(trans)-[4-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

15

yl)pheny]]cye]opropanecarboxylate

A mixture of bremjde from step 1 (1.6 eq), pinacol diborane ester (1.4 eq), KOAc (3.5 eq) and
PACly(dppf); (0.03 eq) in DMF (0.14M) was stirred at 60°C for 24h. The resulting mixture
was cooled to tt, diluted with BtOAc:hexane (1: 1). The organic phase was washed with water
(3x), brine, dried over MgSOy, filtered and concentrated. Flash chromatography
(hexane:EtOAc; 90:10) afforded the title compound.

Step 3: 2- (trans) [4-(4.4,5, S-Tetramethyl 1,3,.2- dioxaborolan—’7—
ylphenyl]cyclopropanecarboxylic acid

42
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XXXI'l'l can be prepared in three sltep?. A
s -1, 1-dinethyl-ethyl)-aryl of type

WM 85574 T CA2008/ D01800° can bor convEFTSAZgsw
the corresponding ester XXXII by first quenching the
Gignard salt of XXXI with carbon dioxide foll owed by
esterification of the resulting acid with

di azonet hane. El ectrophilic substitution on the aryl

ester XXXI'l in a nedia generating iodoniumcation wll
AgnixBweof ¢ster dieost stewl2 rod baOY (2806XB0 1()3as Anated GNEIOPC $6CL.5h, cooled
R A P R Wi QR AR s O Wes aied over
NizSBy apg thersonenteyvepyrategito affprd pomde caeapaRsd) /| THE R2 RS

RS XXVI XXVI1 R4=t-BU Bra Br*~Cl Br-. R NaCH Bra Ar
~CN Ar CN Ar COOH R2 BnEt3NCI R2 EtOH R2  XXVII1 NaOH

XXX XXX 1. My / C02000Me 12 / NaNQ2 |I'A COOve Rz C

St@p 4 CHEMRS )R Jflwa@;clbpk@p&laniimwb&%}!lﬂoxﬁut@héﬂw{ﬁﬂm 1(4H)-y1] 1,1

bxﬁﬁhpﬁgﬂw&oﬁgpg%gmb% .can be prepared in two

A mixture of NAPHTHYRIDINONE 2 (1.0 eq), acid from step 3 (1.5 eq), Na;COs (3.5¢eq;
2M in H,0), PA(OAc), (0.05eq.) and PPh; (0. 15eq.) or PdCldppf (0.05 eq) in n-propanol-
DMF (1:1, 0.1M) was stirred at 70°C for 2h. The mixture was cooled to 1t, quenched with
AcOH and diluted with EtOAc. The combined organic extracts were washed with brine, doed
over NaZS Oy, filtered and concentrated. Flash chromatography (CHyCly:EtOAc, 60:40,

- 2%AcOH) afforded the title compound as a white solid.

1H-I\Il\/[R (500 MHz, CDCL): & 9.9 (d, 1H), 9.08 (s, 1H), 8.77 (dd, 1H), 8.69 (dd, lH) 7.71
(d, 1H), 7.60 (m, 2H), 7.52 (d, 2H), 7.45 (m, 1H), 7.38 (d, 1H), 7.13 (d, 2H), 2.97 (m, 1H),
2.54 (m, 1H), 1.87 (m, 1H), 1.60 (m, 1H),135(m 1H), 0.85 (m 2H), 0.65 (m, 2H). MS(H'

):464.2

The optically active isomers of EXAMPLE 1 can be isolated separately by chromatography
using chiral column; for example Chiral Pak AD eluting with hexane:EtOH or hexane:iPrOH
containing 0.2% TFA.

Alternatively, separation can be achieved on intermediate (trans)-2-(4-

- bromophenyl)cyclopropanecarboxylic acid

(trans)-2-(4-Bromophenyl)cyclopropanecarboxylic acid

To a solution of ester from step 1 in THE-MeQH (4:1, 0.5M) was added LiOH (3 eq, 2M) and
the mixture was stirred at 50°C for 1h. The organic solvent evaporated, aqueous was acidified

~ with HCI IN and the acid extracted with BtOAc (3X) The organic was washed with brine,

dried and solvent evaporated to afford 2- -(4-bromophenyljcyclopropanecarboxylic acid.
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10 7). The Knoevenagel adduct XXXIV, resulting from

nsation of al dehyde XV and et hyl
éggﬁggggﬁate can be converted to the cycloprBﬁVFA%%%w”mm
in presence of 2-nitropropane and base in refl uxing
et hanol (Tetrahedron Lett. 1985, 26, 1923). Finally,
cyclic acetal internediates of type XXXVII can be
prepared in two steps fromthe cinnamate XIll. Bis -36
WD 2004/ 048374 PCT/ CA2003/ 001800 hydroxyl ati on of the

Oﬁicﬁﬂﬁ@i\/@ p?@chfsobhsdrél BbfaliRd &9 @Eﬂa}éﬁ%ﬂ dﬁ%hﬁlapmﬁimg _Y7Ch1ra1 Pal){ AD)
eh%“lg elxéuge Emé’ﬁﬁﬁ’ﬁnﬁﬂﬁﬂﬂ FP‘E@%‘E’B@@%H"F& esence of a

catalytlc amount of acid of the diol XXXV, afford the

i iral . | VI heme 7 Br' Ar1H
A B s PR BT e o VE00E. TeoH || K 0O

Rz R2 CN EtOH s Rz GN X XXXIV XXXV OH 0*

Sté%f I (éﬁns)—S 4%@%9}&‘3&@% E%AE?A&% onet BrBum t

H20 XXXVI XXXVI | J -37 WD 241114/ 048374
ToFACEBM%aQ%/rQ{AY 808.brHAR Jﬂﬁgh\ﬂ Elly dJ(l Oeq) ) toluene (0.2M) was added

CI@L I-I-‘SB br onoph
,fé-%ﬁaém iipeg MaSoﬁtheé f‘&‘aq’rhﬁéﬁarﬁhééesu@f@ pregipNate pyas isolated by

filtration to afford the title compound as a white solid.

- Step 2: (trans)-3-[3-(4-Bromo-phenyl)-acryloyl]-4-methyl-5-phenyl-oxazolidin-2-one

A mixture of 3-(4-bromo-phenyl)- 1-imidazol-1-yl-propenone (1.05 eq) from Step 1, (4R, 58)-
(+)-4-methyl-5-phenyl-2-oxazolidinone (1.0 eq) or (-)-isomer and EtzN (1.2 eq) in CHzCN

- (0.2M) was refluxed overnight. The resulting mixture was cooled to rt, filtered on a pad of

silica gel and concentrated. Crystallization in hexané:Etzo afforded the title compound as a

white solid.

Step 3: (trans)-3-[2-(4-Bromo-phenyl)cyclopropanecarbonyl]-4-methyl-5-phenyl-oxazolidin-

2-one

To a solution of (trans)-3-[3-(4-bromo-phenyl)-acryloyl]-4-methyl-5-phenyl-oxazolidin-2-one
from Stt;p 2 and Pd(OAc); (0.05eq.) in THF (0.2M) was added portionwise CH;N; until the
reaction was completed. NMR of aliquots monitored the réaction. The resulting mixture was
concentrated and flash chromatography (Hex:EtOAc ; 3:2) to afford the two separate
diastereoisomers. Each diastereoisomer were submitted separately to next procedures to -
afford the (+) and (-) enantiomers of EXAMPLE 1. | |

- Step 4: 2—(_trans)-(4—Bromophenyl)cyclopropanecarboxylic acid

To a solution of amide from step 3 in THF-EtOH-H,O (4:1:1, 0.1M) was added LiOH (2.4 edq,
2M) and the mixture was stirred at 1t for 2h. The mixture was neutralized to pH 7 with HCI
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N N5Br } 5 Step 1: Ethyl _
w%ﬁ(r?h/pfs?ﬂ"an' lino)-2-(2-chl oronicotinoyl) aCE%'F@}Ez‘F%‘@"’“‘S""

m xture of ethyl 2-chloronicotinoyl acetate

followi ng a procedure described in J. 10 Het. Chem

, 30, 855, 1993) (1 eq), triethyl orthoformate (1.5 eq)

and acetic anhydride (5 eq) was heated at 130C for

2.5 hours. The volatile conmponents were distilled off

and the residue was co-evaporated twice with xyl ene.

1¥hibe orgayicrseh/ﬁmfe/amtedlaad; Mewaﬁltlr@drgﬁgm&eivaﬁvﬁhh @thiefl €The organic
added sl o

a8 t| ng so uIJtll on v\é | r r%ﬂed ?un%lgr}]ayetr%H%’éeraﬁ{cEﬁ@ and extracted

resu
with PthEBGIXguTl@ orggiuc ekigact mavefﬂ-‘theébap@ rdaied dnd welyent Bhaporated to afford

ey %%tt {kdAg)- ﬁé&@ﬁ)rﬁ@ﬁﬂ%ﬂﬁlﬁ@cI%Ero‘ﬁ?&ckﬁ%@gyl?csa(:?&‘Qsha Wiied B8ia.

next " step
1-(3- bronnphenyl) 1, 4- dlhydro[l 8] napht hyri di n-4- one- 3

Step arz;qnmb)amm T@cwpﬂ@k%ﬁﬂm@a&ﬂg 3%? 1ol B ndphFi d1n~l(4H) -yl}-1,1-

d i;n tetrah fur thé sol ut
b‘@%ﬁ“é{gﬁy@&y%lfiprﬁ'@neﬁ °§ l‘fluatﬁﬁn hydri de (as a 60%u 0

di spersion in oil , 1.3 eq) was added in portions.

A Bl AP ITARORT, S PRl W or 2

brﬁmep@nybm@@rmge@mahc ecid Kle2esp)Spen sieprd, hiag[}@;n@ % éig 2M in H;0),

Pd(OA@}Q\lld\gbg?cPPidd‘PHg%O 5 l:%)%%gq a;gﬂ @Pﬁ\hﬁ : eg;ﬂlrn 3 ﬁ"c for 4h. The
mlffs B¢ QUL PN i isep B RAesto YT EICHAY ). B combined

orgdnfioaiat i eveid Whehed IR0, @Scdavef ﬁ@g@@@hﬁéﬁd aﬁ@&éﬂéem%'éed Flash

"hyﬁéﬂygﬂl&@%ﬁf&g#@# & 5@ éﬁ’ Afﬁwﬁif%@% byt ?qrypou?d 932 white
solié, 111), 8.66-8.71 (m 3H). -38 WD 200-1/0-48374
PCT/ CA2003/ 1111181111 Alternatively, the foll ow ng
procedure for step 1 to 2 can be used: A m xture of

Anpiher plisraativeds mh@r}qntlemlmnvcjeyc@rw)aamn umg@dmmmpie adis-oxazoline
chﬁﬂ)hgaﬁwccﬁiplay&o 13x §n(gﬁl%aﬁéiht@g15%§%f fﬂ( %‘hg%l.e@c \db1, 113,

cetonitrile heated to re

72 8|Pé%’a{eo°Pt1&@} 35%"5 ﬁHWéZﬁVM%PHOMQ@hwlmlomgarsrd@ré@cylate from
4-brbmosteand.i Silectns hyaaliw dfehd i oP¥iR Rl $ahs isomer with LiOH (1 eq

based on the trans ester) gave 2-(trans)-(4-bromophenyl)cyclopropanecarboxylic acid and
ethyl 2~(cis)-(4»bromophenyl)cyclopropanecarboxy]ate which can be used in EXAMPLE 8.

- -45-



10

15

- 20

25

cooled to rt, diluted wwth water (2 volune). The

S |solated by filtration and vvashed '

Wwa%glr%&ke%taﬁer or acetonitrile-water (1:1). \éﬂ'fp&‘@:‘"'3/00180G

1- (3- Bronmophenyl ) -1, 4-di hydr o[ 1, 8] napht hyri di n- 4-one- 3
-carboxylic acid A suspensi on of et hyl
1- (3- bronmophenyl) -1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3
-carboxylate from Step 2 (1 eq) in a mixture of
t et rahydr of ur an- met hanol (0.15M and I N aqueous sodi um

15 hydroxide (2 eq) was hmgﬁzca 50C with stirring
for 20 mnutes. After cooling, the m xture was dil uted

2\ LA [{’@tcﬁffpg?ﬂ}%rﬁ'ﬁbﬁ'afﬂoﬁﬂ] viLdda-1 @'nﬁﬂﬁﬁ?ﬁ@e "l@-fé) A har. -biphenyl-3-

tirrin _ m.nutes he preci pi
yl QYF](OE%’&“GC\%H?H@]&C #e1 with water and dried to afford
the title acid as a creamc¢olored solid. 1H NVR
(Acetone-d6) S 7.65 (t, [111)y; 7. (m 2H), 7.84 (d,
111), 7.99 (s, 1H . 2HLF—20 9.01 (s, 1H).
Step 4: S N
N- I sopropyl -1 - (3- henfyl ) I'i 4- di hydro[ 1, 8] napht hyr
|d| n- 4- one- 3- car boxléim ;

Step 3 (1 eqp and
gt r ahydr of uran} (0. 08M) at 0C
S g eqoHAf ter

triethylamne (3 eq)
was added i sobutyl chl o%0t Oryr
stirring at 0OC for 2 hours,
added and . the m xture was al ed to warmup to room
tenperature and stirred overni ght The m xture was
S EMBa d-tit-RERB-brintpatnyBciibpropalai®orgevat er;  the
organi ¢ phase was dried "and evaporat ed to a solid
whi ch was stirred in ether at roomtenperature for 3
Tdwmixdu@nd 33@ofnctinaimid dcil aa:ﬁfRal((dAt)ae(O 05eq) in methylene chloride (IM) at

o A RBAPY BTIRLEA e L MR ey
N¥IRcrsalysie- dhé miBute ws fillered &H)'QUQ&.a]ﬂug of silieh gel ang gorkesated to

aﬁ%fﬁthg?ﬁlecg?_uéguﬂdj 1H), 7.80 (d, [IH, 7.94 (s, 1H),
8.78 (d, 1H), 8.85 (s, 111), 9.61 (br,
NH) . -39 V\D 20114/ 048374 PCT/ CA2003/ 0018( 10
2T, )%gclopropanecarbox hc acid
Cycl opr opyl - - br onophenyl d| hydr o[ 1, 8] napht h
yri di n-4-one- 3- car boxam de
To a solution of ester from step 1 in THF-MeOH (4:1, 0.5M) was added L10H (3 eq, 2M) and

the mixture was stirred at 50°C for 1h. The organic solvent evaporated, aqueous was acidified .

with HCI 1N and the acid extracted with EtOAc (3X). The organic was washed with brine,

~ dried and solvent evaporated to afford 2-(3-bromophenyl)cyclopropanecarboxylic acid.

'Step 3: 2—(trans)-{3'-[3w[(Cyclbpropylamino)_carbonyl]-4—0x0’—1',8—naphthyridin-1(4H)-yl]-1,1'-

biphenyl-3-yl}cyclopropanecarboxylic acid

A mixture of NAPHTHYRIDINONE 3 (1.0 eq), acid from step 2 (1.2 eq), Na;COs3 (3.5eq.;

- 2M in H,0) and PdCl,(dppf) (0.05 eq) ir n-propanol (0.1M) was stirred at 90°C for 3h. The
mixture was cooled to rt, quenched with HCl and diluted with EtOAc. The combined organic

extracts were washed with brine, dried over MgSOs,, filtered and concentrated. Flash. '

- 46 -




10

D5

OOH NNS5 6Br Follow ng the procedure of
WPk DI NONE 1, but substituting cycl opr opy
form‘ﬁg?sropyl amne in step 4, the title conpo éﬁg}xwz»gﬂmlsoo
obtained as a fluffy white solid. 1H NVR (Acetone-d6)
505 (m 2H), 0.80 (m 2H), 2.96 (rn, 1H), 7.59-7.68
(m 2H), 7.72 10 (dd, 1H), 7.82 (dd, 1H), 7.97 (s,
1H), 8.72-8.81 (m 2H), 8.89 (s, 1H), 9.70 (br, NH).
NAPHTHYRI DI NONE 3
chiqnejedragvy dpy-Clh-EsRa.c NFLOH 4 54552.5) atfrdeattbe hle cdmBodhddis a white
Sol%(aborol an- 2-yl ) phenyl ] -1, 4-di hydr o- 15

- 8na ht h rldlnescarboxamde OO0 -11 NN
B8 ARG ST ABT TR RFDIONONE. 2 11165 ] 1) 152
(mpl BB ch1 (i, u (v}, PHEADY (&%1(345 sq)rr&n@lﬂ)ns (&, /=820 Bz, 1

H)??f@e@é%fi) P% gﬂ%{}%%,ai QeI B b5 G Bln 1 1)

8.0di (8,1 1) A6 (édh _d—-za41\ll-14$9 Hs,0l H) B.80 (dd[ re8 20 JB89 Hz eXH) 806<s, 1 H)
97\32%}31%%% with H2O  -40 WO 20114/048374 _
’ 003/001800 brine, dried over MpgSO4, filtered
and concentrated. Crystallization fromether and flash
chr omat ogr aphy (CH2Cl 2: EtEOMMPE®E $0) of the nother
liquor afforded the title conpound as a white solid.
2-{BHENI(C gcRoiropPanvisio )cagdmmtyirleoxtt ) 8-nSpBhyiddif s (4 A)1]- 18- 8fphenyl-3-

V) EmetlproBméR 68d. 1H), 8.72 (dd, 1H),

0O O ,r:
N
H

Step 1: Methyl 2—(3-brofnophenyl)-Z-mcthy]propanoate

To a solution of LIBEMDS (1M, THF, 2.1 eq) in THF (0.06M) was added methyl 3-

bromophenylacetate (1 eq). After -15‘ min, Mel (4 eq) was. added and the reaction mixture
slowly warmed to rt and stirred for 18h. The mixture was quenched with HCI 10%, diluted
with EtOAc, washed with HC1 10%, brine, dried and solvent evaporated. Flash |

- chromatography (Hexane:EtOAc:, 95: 5) afforded the title compound.

'Stcp 2: 2~(3-Bromophenyl)-2-methylpropanoic acid

To a solution of ester from step 1 in TI—IF—MBOH (4:1, 0.5M) was added LiOH 3 eq, 2M) and
the mixture was stirred at 50°C for 1h. The organic solvent evaporated, aqueous was acidified
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57.94 (d, 1H), 7.91 (s, 1H), 7.80 (d, 1H), 7.69 (t,

whlniglpB2 (dd 1, 2.9 (m 16 138 (s, 12141 c 0B

0.60 (m 2H). NAPHTHYRIDINONE 4 O O
6B10 Prepared according to the procedure described in
NAPHTHYRI DI NONE 3 but using NAPHTHYRI DI NONE | as
starting material. | -41 WO 2004/ 048374
PCT/ CA2003/ 001800 EXAMPLE 1 2-(trans)- f
3'-[3-[(Cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
with HEL (X dhd Yie] acdd dxtracted with EtOAc (3X), The organic was washed with brine,

dnbﬁ'd parﬂﬁg%\lf%#gﬂg%%%gé %tp#&gg{h%ca%&?oxyl icacild OON H N

2- (trans) - (4- bronmophenyl ) cycl opr opanecar boxyl ate To a

] XU £ ;9 . hnnamat e ang P 2 ULt 1

S L Sk AR PP e 6 ap A6 1 a1
bipheopnt-3d -amsdivlpropamofacCH2N2 i n et her until the :

reaction was conpleted by NAD R analysis. The m xture

was filtered throu%g g@flug of silica gel and
A parpemd NARIATHY RIDPINONS, H(1itheg)t 2aid &ovvtien hbd 89) AgCOs (3.5eq.;
2Mid H,BtR FEPIEY O PACI2(dppf) or PAOAC)(Ph3P); (0.05 eq) in n-propanol (0.1M)
wa_% s&:tréc? el?ts)(]_-%%_c(fgf é"ﬁ.s’I‘hsé ItIl‘leEtllil‘% n“?atsﬁ?:\b/l)}_cgl ’t§ ﬁ,z)(iuéelngl)q(e withs h%ﬁj _ai%d diluted
with EtOAc. The combined organic extracts were washed with brine, dried over MgSQ,, -
filtered and concentrated. Flash chromatography (CH2Cl,:MeOH, 99:1} afforded the title _)
compound as a white solid.
"H NMR (500 MHz, acetone-d6): d 11.0 (s, OH), 9.76 (s, NH), 8.95 (s, 1H), 8.74 (dd, 1),
8.71 (dd, 1H), 8.02 (s, 1H), 7.88 (d, 1H), 7.81 (s, 1H), 7.72 (t, 1H), 7.65 (m, 2H), 7.58 (dd,
1H), 7.46 (a, 1H), 2.94 (m, 1H), 1.61 (s, 6H), 0.77 (m, 2H), 0.58 {(m, 2H). MS +ESIQ1
(M+1) 468.3 ' :

EXAMPLE 4

2-{3"-[3-{(Cyclopropylamino)carbonyl]-4-0x0-1,8-naphthyridin-1(4H)-yl]-1,1"-biphenyl-4-
y1}-2-methylpropanoic acid ‘
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yl) phenyl ] cycl opr opanecar boxylate I 15 A m xture of
] romstep 1 (1.0 eq), pinacol diborane este

“?{1%1’@33;‘ KOAc (3.5 eq) and Pdc] 2(dppf)2 (O. o%cgﬁ)“‘l"?{“"‘s"“
DAB (0.14M was stirred at 60C for 24h. The resulting

m xture was cooled to rt, diluted with Et OAc: hexane
(1:1). The organic phase was washed with water (3x),
brine, dried over MySO™4, filtered and concentrat ed.

Fl ash chromat ography (hexane: Et OQAc; 90:10) afforded

Prépagedt dct:bxﬂufgCtmﬂMGced&Q debi@bed in EXAMPLE 3, but usmg 4-

di_oxabor ol an- 2
o BRI a5 S i tﬁ%ﬁfs{qw%ﬁm (eppp E1OAC, 40:60, 2%
AcPD4f 82T ile E&é’écﬁﬂﬁﬂﬂ&b@ﬁ)%ﬁ@ sofld A m xture of ester

1 1 9 t
HOAR SR SSRGS § €510 ATy 0 Bl tmolpanal e 1,
7.98x(e.r B% 886\ HDET. TR, 27 . 60-G i (o, 8K radd (dnaH), Ar88dch, 1H), 1.50
r h oI vent evaporated to afford the
(s, @H? 0e7‘/;'g§b5%)ng@§ Eg‘n ﬁﬁl)S
2-(trans)-{3" -[3- [(C,ycl opropyl am no)carbonyl] 4- 0X0- I,
8- napht hyri d| n-1(4H) -yl ] BXAMPLE 5
bi phenyl cl opropanecar boxylic acid A m xture of
3- {M%rﬁﬂymm y@)t(a;bcmyﬁq&oxcawdwfph&mémemm 11113 -biphenyl-4-
yl}Nag It(tﬁarﬁ;%c;d 10 2Min H20), Pd(QAc)2 (0.05eq.) and
PPh3 (0. 15eq.) or PdC] 2dppf  (0.05 eq) in n-propanol -
DMF (1:1, 0.1M was stigreddat 7QC for 2h. The m xture
was cool ed to rt, d th OH and diluted wth
Et OAc. The conbi racts were washed with
brine, dried ov , fiHtered and concentrat ed.
Fl ash chromat ogr a 2Cl12: Et OAc, 60:40, 2%AcOH)
afforded the title congound as a white solid. 1 15 'H
NVR (500 MHz, CDCl 3): 9.9 (d, 1H), 9.08 (s, 1H),
8.77 (dd, 1H), 8.69 (d 7.71 (d, 1H), 7.60 (m -
2H), 7.52 (d, -2H), 7.4 J, 7.38 (d, 1H, 7.13
(d, 2H), 2.97 (m 1H), 2 1H), 1.87 (m 1H),
1.60 (m IH, 1.35 (m 111) 5 (M. 2kh 0.65 (m
2H) . Ms(H'

Prepared according to the procedure described in EXAMPLE 3, step 2 and 3 but using 3-(4-
iodo-phenyl)-3-methyl-butyric acid methyl ester (prepared according to the procedure
described in J. Am. Chem. Soc. 1948, 70, 370) as starting material. Flash chromatography
(CH,Cl2:EtOAc, 40: 60, 2% AcOH) afforded the tltle compound as a white solid.

'HNMR (500 MHz, DMSO- -dg): 69.75(d, 1H), 8.82 (5, 1H), 8.78 (dd, 1H), 8.72 (dd, lH)
7.94 (s, 1H), 7.86 (d, 1H), 7.68-7.60 (m, 2H), 7.66 (d, 2H), 7.57 (4, 1H), 7.49 (d, 2H), 2.88
(m, 1H), 2.60 (s, 2H), 1.40 (s, 6H), 0.76 (m, 2H), 0.55 (m, 2H).
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):464.2 20 The optically active isoners of EXAWPLE |
Lsol ated separately by chronmat ography i
“fci:ﬁ{lbpé 48?:73 um; for exanple Chiral Pak AD el ut i#&’%'ﬁmﬂwm
hexane: Et OH or hexane:i PrOH containing 0.2% TFA. 25
Al ternatively, separation can be achieved on
internmedi ate (trans)-2-(4-
br onophenyl ) cycl opr opanecar boxyl i ¢ aci d
(trans)-2-(4-Bronophenyl)cycl opropanecar boxylic acid
30 To a solution of estergkixgurgtep 1 in THF- MeOH
(4:1, 0.5M was added LiOH (3 eq, 2M and the m xture
'1 . The._ .- 14 REIET ~
A e S e e S R R
Y”é%?ﬁ“@ﬁﬂ?@@@@@'mﬂth Et OAc (3X). The organi ¢ was washed
wth brine, dried and sqalve evaporated to afford
- 2-(4- bronophenyl ) cycl opr arb lic acid. -43 WO
2004/ 048371 PCT/ CA2003 0 ically active
precursors are obti by{[sepad¥ation on chiral colum
(Chiral Pak AD) eluti th xane: Et CH or
hexane: i PrOH cont ai Ming . 2% TFA. Anot her alternative
is using a chiral auxiliary as follows, 5 Step 1:
(trans)-3-(4-Brono-phe I1-im'dazol-l-yl-propenone
To a solution of (tranh (4- br ono- phenyl)acrylic W
acid (1.0 eq) in toluene>(0.2 wps agded CDI (1.5 )
eq). The m xture was stirred it The _ ’
resulting precipitate was isols . filtration
to afford the title conpound as a jte solid. Step 2:
(trans)-3-[3-(4-Bronn-phenyl)-acryI%VI]-4-nethyI-5-phe
nyl - oxazol i di n-2-one A m xture of. :
-5 3- (4- brono- phenyl ) -1-i m dazol - 1-yl - propenone (1.05 eq)

PJ@@%&@:‘& b4e 4 ibedin AMP '3, step 3, but using (4-
e - 4-net yF -t5- pheﬁﬁe- gegggszccr)]]bf%ilﬂo%}é .IOEK%%)S?} ot using (
bromgmandshe acighas fersing patsriadgilash clapmatestaphy $ilz(aadeOH, 9:1 to 8:2)
theh@hé bsRThe GYARTsAiTeN Vigorouslyrif STHAINethet Kidik6latéd by FR@ARS to afford the
.lto rt, f Iterﬁd og a pad of silica gel and
nt%Bﬂ@@ﬂWF&FéHW %385 i zation in hexane: Et 20 af f or ded
10 'HORER (500 vHe petne-dgs &9.75 (d, 1H), 8.83 (s, 1H), 8.79 (dd, 1H), 8.74 (dd, 1H),
7.97 (s, 1H), 7.89 {d, 1H), 7.73 (d, 2H), 7.70 (t, 1H)}, 7.65 (dd, 1H), 7.61 (d, 1H), 7.52 (d, 2H),

- 5.03 (s, 1H),2.92-2.90 (m, 1H), 0.80-0.77 (m, 2H), 0.59-0.56 (m, ZH).
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white solid. 20 Step 3: :
wol Jodiask33- [ 2- (4- Brono- phenyl ) cycl opr opanecar b?@%kkilﬁmmlsoo
et hyl - 5- phenyl - oxazol i di n- 2-one To a sol ution
(trans)-3-[3-(4-brono-phenyl)-acryl oyl ]-4-net hyl -55- phe
nyl - oxazol idin-2-one from Step 2 and Pd(QAc) 2
(0.05eq.) in THE (0.2M was added portionwi se CH2N2
until the 25 reaction was conpleted. NVR of aliquots
nonitored the reaction. The resulting m xture was
concentrat ed and flash chE3AMEgEdphy (Hex: Et OAc ;
i{to afford the two separate diastereoi somers. Each
1 bl?p' Ervelspsapylsimingeabemdhit ok ed . Ssugrhithriging L ol 1ylxt. 1 -biphenyl-4-
f d the (+) and (-) enantioners of
N SR iR R
2- (trans)- (4- Bronophenyl pcycpopr opanecar boxyl i ¢ aci d
To a solution of amde f tep n THF Et OH H20
(4:1:1, 0.1M was eq, 2M and the
mxture was stirr il at . The m xture was
neutralized to pH -44 WD 2004/ 048374

PCT/ CA2003/ 001800 tihe organi c sol vent evapor at ed
and the resulting residye<di ssolved in ether. The '
organi c was washed wi 3 The conbi ned
aqueous layers were ackg and extracted wth
ether (3X). The organic extr3 Aashed brine
dried and sol vent evapor at ed Af forkd (+) or

(-)-(trans)-2-(4-bronophenyl)cycl
acid as a white solid. 5 Step 5:
2-(trans)-{3" -[3-[(Cycl opropyl anuno)carbonyl] 4- oxo- 1,

Step- Ind gt BrpmiophenyD¢ i) propdnedarionitrile
bi phenyl - 4-yl } cycl opr opanecar boxylic acid A m xture of

NAPHTHYRI DI NONE 3 (1.0 eq), 2-(trans)-(4 10
A mixgare oh éﬂyom@y@nﬂge@gaﬁd@ &k ¢sDx s Pibgoraeshdorpatharey(1)5 dq.0m
beﬁgﬁﬂetﬂ lahﬁx?cﬁ%% tRloR a8 . 12M)iiR NEBE) 50% L 4&019%% ﬁeated to.50°C for 18h.

PPh3 (0. 15 e in_n-p 1M wa
Th%FP}FtP’é‘g”%ﬁ 9 Hr g Chqfhwﬂg HGtodke @%ﬁ@t%m Rather, The, ‘combined
orgafidlefbadt wel wished it biiha dried ovel MeEOOARteketiand cbhéentrated. Flash

e (BRI A5 S35 B B e S Gt B o

chr omat ogr aphy (CH2Cl 2: Et OAc, 50:50, 2% AcCH) afforded

Ste&;lﬁ‘.a 1I(hﬁrSmS&%?H%l&ﬁ‘oﬁm%ﬁ&yﬁc acid

oopa@b‘car boxyl i c

A mixture of nitrile (1 eq) from step 1, NaOH 25% (12 eq) in EtOH (0.5M) was heated to
100°C for 5h. The mixture was cooled to rt, quenched with AcOH aﬁd diluted with ether. The
combined organic extracts were washed with brine, dried over MgSO4, filtered and
concentrated Flash chromatooraphy (hexane EtOAc, 90:10 to 50:50) afforded the tltle

compound.

Step 3: 1-{3'-[3-[(Cyclopropylamino)carbonyl}-4-oxo-1 ,8—naphthyridin-1(4ﬂ)—yl]—1,1'— _
biphenyl-4-yl}cyclopropanecarboxylic acid
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15 solid. Another alternative is an enantiosel ective
weygbpaikopanati on using for exanple a bi s-oxazlcdie 2003001800

chiral |igand/ copper conplex and di azoacetate (Evans

et al. J. Am Chem Soc. 1991, 113, 726).to prepare

optically active ethyl

2-(trans) - (4-bronophenyl ) cycl opr opanecar boxylate from

20 4-bronostyrene. Selective hydrolysis of the m xture

of cis and trans isomer with LiOd (1 eq based on the
Prepaggisacsarding tqytgeprocedure described in EXAMPLE 3, step 3 but using acid from

step- 1 ta an@ﬁng ﬁm&frﬂmﬁﬁm’ﬁrbﬂféh&%? REFECAINVEBH! 198:) Gfdrded the title

and lCL et \h/
COIZ“PE’E‘? 3.4 Wl ¥pheny! ) cycl opr opanecar boxyl at e whi ch
HCI&MR)(&‘SOOSMHZL BcdbORAMNR):E59.92 [d, 145, W07 2004 48876, 1H), 8.79 (dd, 15D,

0} 2 o}
s G0 ROR g 0, o SR Y R IR0t i ERy 7.52 (8, 21,
2.98- b%m 19),- 1.60J Sctrm R2Hp 226 lazb oy PHY, 182-6.78(aR 2HY N62-0.59 (m,
}Q 5 Step 1: Met hyl
(trans) (3- bromophenyl ) cycl opr opanecar boxyl ate To a
m xture of. 3-bronoci nnam ¢ acid and Pd(QAc) 2 (0. 05eq)
in methylene chloride (1MXaMPIOESwas added dropw se a
"solution of CH2ZN2 in ether until the reaction was
2-(EismbP dB dCyjoprapatamainalopdionyl] Hhexond K tnaphthyrdint i(#H e ydd . 1-biphenyl-
4 Forandtabtidx9fic §i4i ca gel and concentrated to 10
)twfyg}ré% tp%e titl gfconpound Step 2:
2- (3-Bronophenyl ) cycl oprgpangcar boxylic acid To a
sol ution of ester froms ep in -MeCH (4:1, 0.5M
. was added Li CH (3 g€ i the m xture was
stirred at 50C for or g&hi ¢ sol vent evapor at ed,
aqueous was aci di f rgg with HCO IN and the acid

extracted with Et OAC (3. . The organic was washed with
brine, dried and sol ve evaporated to afford
2- (3- bronmophenyl ) cycl onecar boxyl i c aci d.

‘ : _ OH

Step 1: Methyl 2-(cis) -3-(4-bromophenyl)prop-2-enoate

“To a solution of bls(tnﬂuoroethyl)(methoxycarbonylmethyl)phosphonate and 18-Crown-6

(Seq) in THF (O 05M) at —78°C was added KHMDS (leq, 0.5M, toluene) followed by 4-
bromobenzaldehyd_e (1eq). The reaction mixture was stirred at —78°C 1h, quenched with a

' saturated ammonium chloride solution and diluted with ether. The combined organic extracts

were washed with brine, dried over Na;SO,, filtered and concentrated. Flash chromatography

(Hexane:EtOAG; 9:1 to 7:3) afforded the title compound.

- Step 2: Methyl 2-(cis) -(4-bromophenyl)cyclopropzlne.carbd:(ylate
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Step 3:

wor dabI@gsh- { 3' - [ 3- [ (Cycl opr opyl ani no) car bonyl ] pdr@X9mmaiso
8-naphthyridin-1(4H)-yl]-1,1"- 20
bi phenyl - 3-yl } cycl opr opanecar boxylic acid A m xture of
NAPHTHYRI DINONE 3 (1.0 eq), acid fromstep 2 (1.2 eq),
Na2CC3 (3.5eq.; 2Min H20 and PdCl 2(dppf) (0.05 eq)
in n-propanol (0. IM was stirred at 90C for 3h. The
m xture was cooled to it, quenched with HO and

Todi tnixted ofvestdr fEnDéep 1 Tnd Pddd)n €005y anmethEne xliloadd @M) at 0°C

wa\ggﬁ(geéiv)?&g? %@Ptl%bf@%@z %%8%%]65%%&0& \least ceormep etél gy NMR
an@gss. Ehmd oBronouayphyd HevingtisGhap H90:Q THCI @) afoik: thiHARH; ompound.
75: 25 2.5) afforded the title conpound as a whi te
sol i NVR (5 VHz, ACETONE- m 0. 61 '
Stap3: (M%bvl g S-53- byy@omgpxlﬁwr}f)qaybowaﬁ -0% Smlapiyﬂthzn@n-lﬁﬁ)-yl} 13-

B9t dt, J=11.35, 3.47 Hz, 1
b1p$1ei£951 (g%c(dg‘rzbhnb@a’r i@ édl-l) 7.43 (t, J=7.57 Hz, 1H)|‘|)

7.63 (m 4 H) 7.75 (t, J=7.88 Hz, | H) 7.95 (d, J=8.20
PrdgaredlacefrdidigQd tlies proteddre Sesehibédlth EXAMENE 3] s@9 3Hmt udink)ester from

Ex?m%]% é %{) %ﬁ%ﬁ}%ﬂ@éﬂ%%ﬂ!ﬂz ' The Epodgt‘:tgvgas( SUrxf%ed'_gy ﬂgs‘h c%romatography
(hexagezEt(Ag:, OOEPS| hpr afspres ﬂﬁ@)ﬂ@glrlbbwb?fcﬂneomd isoButing iyt filtration to

affffdl 1 A édbipount ks 4 whireRbpneny! - |
yl }-2- et hyl propanoi ¢ aci d OOp H NN\ , \ OH O

Step 1: Methyl 2-(3-bronophenyl)-2-nethyl propanoate 15
Stcgol a-(6ie)- W'J[M@E]oﬁ;rdﬂ\jﬁﬁnﬁd%b&ﬁ]-4%ﬂ; 1€8thapHihykidin- 1(4H))—y1] -1,1-

biggpisg S RRROTRBT a5 “fhs added and he reaction

mxture slowy warnmed tort and stirred for 18h. The
To @sﬁfuﬁf)ﬁ ol Gsfer G SREDBOMM L. D JEIHIE acﬁif.eh Yi6H (5 eq, 2M) and the mixture
was stirred at 60°C for 4h. The mixture was cooled to rt, extracted with ether. The agqueous
was acidified with HCI 1N and the acid extracted with EtOAc (3X). The organic was washed
with brine, dried and solvent evaporated. The residue was stirred vigorously in
CH,Cly/hexane/acetone and isolated by filtration to afford the title compound as an off-white
solid. |
"H NMR (500 MHz, DMSO-ds): & 11.88 (brs, 1H), 9.75 (d, 1H), 8.80 (s, LH), 8.79 (dd, 1H),
8.74 (dd, 1H), 7.95 (s, 1H), 7.87 (d, 1H), 7.63-7.70 (m, 4H), 7.59 (d, 1H), 7.35 (d, 2H), 2.89-
2.93 (m, 1H), 2.62 (dd, 1H), 2.04-2.09 (m, 1H), 1.31-1.35 (m, 1H), 0. 77-0 87 (m, 2H) 0.56-

.059(m ZH).

The optically active diastereoisomers of EXAMPLE 8 can be isolated separately by
chromatography using chiral column; for example Chiral Pak AD eluting with hexane:EtOH
or hexane:iPrOH containing 0.2% TFA. '

-Alt_emati\rely, the optically active intermediate can be obtained as follow:

-53-



- 10

15

20

25

30

wi-th Et OAc, washed with HCl 10% brine, dried and
vapor ated. Fl ash, chromat ography
w?gle(}ﬁﬁﬂ%ﬂ t QAc:, 95: 5) af f or ded t he title conBSE’.’Fd‘z""”"‘““’“
20 Step 2: 2- (3 Br onmophenyl ) - 2- net hyl propanoi ¢ acid To
a solution of ester fromstep 1 in THF-MeOH (4: 1,
0.5M was added LIiCH (3 eq, 2M and the m xture was
stirred at 50C for | h. The organi c sol vent evaporat ed,
aqueous was acidified -47 WO 20114/048374
(ciB)HABGHe BYOloprdpakeddifox ¢ @ng t he acid extracted
with Et QAc (3X). ﬁe organi ¢ was washed with brine,
dri ed and sol vent evaporated to afford the acid. Step
T031 soputipn of ester from step 2 in THE-MeOH (4:1, 0.5M) was added LiOH (3 eq, 2M) and

thenikife W&iﬁf%?% 3¢ ¢ rhe Lhany s}ﬂ\é?%& vaBo R i heous 1ayer

was 2%1@14 Wlﬁ'ﬂé hHYiand ghei @ldﬁﬁmﬂmﬁd mtwtmmm&mdbrgamc
ex&aJetsow&Q}Masl?éEl' \E’llﬂ{ Bﬂﬁ@ $;l @@aﬁd évélgér Fg) 81053?4_( 3.5eq. ;
BB

0). and 4 or
}.)]—%Q’) HEIPP?J“G(C@T]JGSYIECEC@ rOptigeH ﬁth\(ﬂ ln(egngquptes VWgzee obtained by

| se;ﬁtdtxbﬂ ol chifral COtM((F1ofal Bk AT)@sifl HELdrR: IO g}g&ﬁﬂltlﬁr ﬁ.z% TFA)
C. e

it, quenched with HCI and dilutéd 10 with
' conbl ned organic extracts were washed with brine,
Andtheedtemative My8G¥, chifai hbaliag aafudlossncent rat ed. Fl ash
chrorratography (CH2CI 2: MeCH, 99:1) afforded the title
npound as a white solid. IH NVR (500 MHz,
Steadet(@ﬁﬂel -4 (4-Bromopheny)cycidpropgllzabeny] }-NHyimidake (s,
111), 8.74 (dd, IH, 8.71 (dd, 1H), 8.02 (s, 1H,

To ;isé?l?tti gndg%&:%si»)a—(tl?lgfgl}lggﬁqyy%)cl_%clqéogagneéz}fngly'l_lbgang;l (S 5rﬂeé.r)nin toluene
(0.2 Whs adtied CTIS1.5647)., The mixt0id wadtdtined 1881 ghnat 584 Thsolvent
evapbld the riotlile o oD B el CHRGlaa i g e

~ evappiatiidite affdid)thy tifle Combetridpsenyhitesoliy

}-2-methyl propanoic acid OO N~ H

Step 2: (cis)-3-{[2-(4-Bromophenyl)cyclopropyljcarbonyl } -4-methyl-5-phenyl-1,3-
oxazolidin-2-one

A mixture of (cis)-1-{ [2—(4-brbmophenyI)cycIopropyl]Carbonyl}-1H~inﬁdazole (1eq) from

] Step 1, (4R, 55)-(+)-4-methyl-5-phenyl-2-oxazolidinone (1.2 eq) or {-)-isomer and DBU

(added_ at 0°C, 1.2 eq) in CH3CN (0.2M) was stirred at 0°C for 4h. The solvent evaporated
and residue purified by flash chromatography (Hexane:EtQAc; 100:0 to 80:20) to afford each

~diastereoisomer.
" Step 3: (cis)-2-(4-Bromophenyl)cyclopropanecarboxylic acid

To a solution of amide (either (+) or (-) isomer) from step 2 above) in THE-H,O (4:1, 0.5M)

at 0°Cwas added LiOH (1.6 eq, 2M) and H;0; (35%, 4 eq). The mixture was stirred at 0°C
for 4h. The organic solvent was evaporated, the mixture extracted with CH.Cl,, the agueous

- was acidified with HCI IN and the acid extracted with EtOAc (3X). The combined organic
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_ “%ﬁ,ﬁigﬁﬁg.,_‘accor di ng to the procedure descri bedl’éflgf\lz?nﬁ,atnsoo

E 3, but using 4- bronophenyl acetate as
material. Flash chromat ography (CH2Cl 2: Et OAc, 40: 60,
2% AcOH) afforded the title conpound as a white
solid. "H NWMR (500 MHz, DVMSO-d6): 8 9.75 (d, 111),
881(s,1H) 8.77 (m 1H), 8.71 (d, 1H), 5 7.92 (s,
1H), 7.86 1H), 7.70 (d, 21-1),7.70-7.55 (m 3H),
expragls WEEE W d “chggmérﬁﬂeﬁl-ﬂ)'ld sdlve@ evimoratédq affhrd gitgen(+) or (-)

ol RavB i P BB tobmeebonyic 1. o e

d| n 1(4H) -yl ]-1,1" -bi phenyl 4- 10 yl}-3-nethyl butanoic

Argthed alieDative 1Naﬂ|eﬁ3ﬂt10@1§’dtﬁ@@ cﬁ r@ﬁﬁﬁ?@ﬂ 8Gng fbr%;?ﬁn}ale a bis-oxazoline
ste

ch% ﬂceggfce de?gcr IBlb

T e EnPet SEbIeT et fiorodse e Ry sty of Araiiamosacnydol, 113,
7263 togmefape epta:raﬁyi agtbeetidi adcikp(dt hrempphastivydo ianecarboxylate from
4- gr%ﬁ'l%g E%g SQleC]tlv ‘Pﬂﬂﬂlf‘ ﬁ']c[,}l tpﬁ‘? Igl??g?rgﬁ giﬁrﬂ}g trans 1s0mer W1th LiOH (1 eq

art ng materi al

baﬁm@s OmRE), 5249 260an) ¥4-headki)phafflimydegdrdpheechitiok gic acid (used in

)QWIIPEE élﬁ& il%bdé@!éécgezt I elsl gt'b%!’}@éﬁx%@g) Wégrog%se?%r%g%)@ate

1H), 794(s 1H), 786 d, 1H), 7.68-7.60 (m 2H),
~ 7.66 (d 211) 7.57 (d 1 Al\/ﬂé@(d 2H), 2.88 (m
2H) , 40 (s, 613), 0.76 (m 2H), 0.55

5 63::#3 ﬁﬁyclog{g)pylanuno)carbonyl]~4~oxo 1, naphthyn'din-'l(4H)—y1}-1,1’—biphenyl-4—

- ¥1}-2,2-dimethyi-1,3-dioxolane-4-carboxylic acid

o O
-

- Step 1: Ethyl 3—(4-bromopheny1)-2,3-dihydr0xypropanoate

'_Fonowing 2 procedure described in J.Org.Chem, 1992, 57, 2768, using ethyl 4-
bromocinnamate as starting material. The residue was. purified by flash chromatography

(Hexane:EtOAc; 50:50) to afford the title compound.

Step 2: Ethyl 5-(4-bromophenyi)-2,2-dimethyl-1,3-dioxolane-4-carboxylate

. -H5-
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-49 WD 2004/ 048374 PCT/ CA2003/ 001800 EXAMPLE 6 {

cl opr opyl am no) car bonyl | - 4- oxo- 1, 8-
20[’??%§-ﬁ/yl ]-1, 1" -bi phenyl -4- yl} (hydroxy) ac%‘gb\él&d’mnsw

OOH cl Y, N N OH OH 5 Prepared according to the
procedure described in EXAMPLE 3, step 3, but using
(4- bronomandelic acid) as starting material. Flash
chromat ogr aphy (CH2CJ2: MeOH, 9:1 to 8:2) then the
resi due was stirred vigorously in CH2C12/ et her and

A kslatiad ﬁcﬁlbl}’fr(ﬁmhfe'pqt ('l Q:Q) in%c@foﬁ@ 6@9medmfetﬂob\?plﬁﬁiﬂéqg 3€) and pTsOH
S a) oI [ df %t one-d
(Og $g Was & 88 The1 ven w?gexa@grat%_ﬁ e 1gsigue diggplved in BtOAC
and M)ashed AvidlY a@&puﬂNﬁHC% 881 G.“de ofgbkoic,exiract3vdsOvasBed witll brife, dried over
NB%E(B?& y—pered égegﬁra glae%cﬁ'rf&‘laicigr%;]b‘)yégg)@g%]; (?ﬁ{;,% to 85:15)
afferd'sgxmr: 15@3 chmpcmi J -50 WD 2004/ 048374 ’
'PCT/ CA2003/ 001800 EXAMPLE 7 1-{
3'-[3- | b []-4- 1, 8- ht h
Step 3]5:‘1@&1 &y%%[? E(?ngg])épqggnﬂg%)ﬁ;q%a@ggn%d]] 4- oxg )iOS-naphthr;'i%m 1 4H)—yI] 1,1
bipheh@YALYIQ 1, 2ABAEE AL DO MWIxofanB8 Ul &hribbx ylate

A mixture of NAPHTHYRIDINONE 3 (1.0 eq), ester from step 2 (1.2 eq), NégCOg (2.5eq.;
2M in H;0) and PA(OAc),(PhsP); (0.05 eq) in DMF-H,0 (0.3M) was stirred at 80°C for 4h. L
The mixture was cooled to rt, diluted with EtOAc and filtered through Celite (washed with
EtOAc). The organic extracts were washed with brine, dried over MgSOy, filtered and
concentrated. Flash chromatography (hexane:EtOAc, 30:70) afforded the title compound as a
white solid.

Step 4: 5-{3'—[3—[(Cyclopropylafrﬁno)c a:bonyl]—4-oko—1,8—naphthyridin—1(4H)—y1]—1,1'—
biphenyl-4-yl}-2,2-dimethyl-1,3-dioxolane-4-carboxylic acid

1
To a solution of ester from step 3 in THF-MeOH (1:1, 0.5M) was added LiOH (3 eq, 2M) and
the mixture was stirred at 50°C for 15 min. The organic solvent evaporated, aqueous was
acidified with HCI 1N and the acid extracted with EtOAc (3X). The combined organic extract

- was washed with brine, dried and solvent evaporated, the residue triturated in hexane/ether )

then isolated by filtration to afford the fitle acid.

"H NMR (500 MHz, acetone-de): © 11.4 {br s, 1H), 9.76 (d, 1H), 8.97 (s, 1H), 8.79 (dd, 1H),

8.75 (dd, 1H), 8.02 (t, 1H), 7.94 (d, 1H), 7.83 (d, 2H), 7.76 (1, 1H), 7.60-7.68 (m, 4H), 5.27
(d, 1H), 4.40 (d, 1H), 2.95-2.99 (m, 1H), 1.58 (s, 3H), 1.53 (s, 3H), 0.79-0.82 (m, 2H), 0.59-
0.63 (m, 2H). |

-56 -



10

NNI O I~ OHd 5 Step 1:
“/36{))411/&[89 phenyl ) cycl opropanecarbonitrile A %&MA%O?I(NHSUU
ronop nyI acetonitrile (1 eq),
1, 2- bronochl or oet hane (1.5 eq),
benzyl tri et hyl ammoni um chl oride (0.14 eq) in NaOH 50%
(41V1) was heated to.50C for 18h. The m xture was
cooled to it, quenched with HCl 5% and diluted with
ether. The conbined 10 organic extracts were washed
‘wWith brine, dried over MEGYMPELH kered and
concentrated. Flash chromatography (hexane: Et CAc, -
1- %{'Erl(caiﬁc@rw&mhe)catbbﬂ}é]-@ﬂmdLﬁinhphB‘t}elpilrQl(le) -y1]-1 1-b1pheny1~3— .
| opr opanecar boxylic acid 15 A
y]}#yélgﬂl%égof ni ﬁ(xﬁ)&%(:l eq) fromstep 1, NaOH 25% (12
eq) in EtOH (0.514) was Reated to, 100C for 5Sh. The
m xture was cooled to it} qugnche ith AcOH and
diluted with ether - organi c extracts
were washed wi th bjine ed gver MySO4, filtered and
concentrated. Flas ogr aphy (hexane: Et OAc,
90:10 to 50:50) affordedthe title conpound. 20 Step
3:
1-{3"-[3-[ (Cycl opropyl -4- oxo- 1, 8-naphth
yridin-1(4H)-yl]-1,1" - _ OH
bi phenyl - 4-yl }cycl opr opanecafboxyfic #cid -51 WO
2004/ 048374 PCT/ CA2003/ 001800 epar@d according to
t he procedure described in EXANVPLE 3, step 3 but using
acid from step 2 as starting material. Flash
~.chromat ography (CH2Cl 2: MCOH, 98:2) afforded the title
Pri QfHaO%Qoﬁﬁmga tW'"“tﬁ@ ?x@l:écﬂre Hﬁs%c‘ S0 PXBEMPLE 7, but using 3-
cetone d6 ) 111), .9.77 (d, 1H), 8.96 (s
ropplﬂp enyl ?@t%la@le 1,15 sta@mg mat "{]pq) ragld@g (s Ppmﬁed by flash
chrémébfogfaphd (TH,C3:MeOH, 65:4)d @mtuﬂdrad i/ h@)laﬂcttﬂigdd'%md thépZisolated by

- filéaqlon %(';Dafford the title compound as a white solid.

'H NMR (500 MHz, CDCls): §9.88 (d, 1H), 9:06 (s, 1H), 8.79 (dd, 1H), 8.6_9 (dd, 1H), 7.70
(d, 1H), 7.60-7.52 (m, 31), 7.49 (4, 1H), 7.44 (dd, 1H), 7.39-7.30 (m, 3H), 2.95 (m, 1H), 1.65

' (m, 2H), 1.25 (m, 2H), 0.82 (m, 2H), 0.65 (m, 2H).

-57-
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2.98-2.94 (m 1H), 1.60-1.58 (m 2H), 1.25-1.22 (m

w%ﬂmmgs%' 0.78 (m 2H), 0.62-0.59 (m 2H) . E¥AMRLE.& /001800

2-(cis)-{3 -[3-[(Cycl opropyl am no) car bonyl ] - 4- oxo-1, S-
napht hyridi n-1(4H)-yl]-1, 1" - bi phenyl -

4-yl }cycl opropanecarboxylic acid .} OOH C'~ 1 NN
OQOOH Step 1: Methyl 2-(cis)

-3-(4-bronmophenyl ) prop-2-enoate 15 To a sol ution of

bi s(trifluoroethyl) (nmet haxsrieagny] net hyl ) phosphonat e
and 18-Crown-6 (Seq) in THE (0.05M at -78C was added

1-6EIMBS - (3 99.[(DciOMo mhnhﬁ;)@arbé 181128 8- 18 ndphthyridin-1(4H)-y1]-1,1-
b}ﬂ‘\e r}t_)ﬁg%ﬂq [(dghﬁ%? e The r]l%lﬁictl %2 mé]gd uyre vva(sH)_y]
IR¥RY a‘t" { ?F@E%%’S&afb\ﬁ”i C&Cl% 5t ur at ed ammoni um
chl ori de sol ution and di but eﬂ) with ether. The conbi ned
organi c extracts 20 werejwashed w brine, dried over -
Na2SH4, filtered a =Fl ash
chr omat ogr aphy ( :% 1to 7:3) afforded
“the title conmpounds yl 2-(cis)
- (4- br omophenyl ) cycl®pr oManecar boxyl ate -52 WO

fromstep 1 and Pd(OAc
chloride (1M at 0C wa
CH2ZN2 in ether until the -
anal ysis. Flash chromat ogr aphj ¢: Et OAc; 100:0 to ~
90: 10) afforded the title conp <G (Stpp 31 Methyl
2- { 3'- _
- L3-L(c3ycl oProPYl ani no) car bonY1] - 4- oXo- 1, 8- naPht th|
din-1 (4H-Y1}-1, 1'- .
bi phenyl - 4-yl } cycl opr opanecar boxyl at e

Step 1: ters-Butyl (2E)-3-(4-bromophenyl)-2-cyanoprop-2-enoate

ded dr op@yi se sol uti on of ' ,
onpl eted by NWVR S

5

- A mixture of 4-bromobenzaldehyde (1 eq), t-butyl cyanoacetate (1 eq) and NH;0Ac (leg)in

benzene (1M) was reflux for 4h while removing water with a Dean-Stark trap. The mixture
was cooled to 1t, diluted with hexane and triturated. The title compound was isolated after

filtration as a white solid.

Step 2: tert-Butyl 3-(4-bromophenyl)-1-cyano-2,2-dimethylcyclopropanecarboxylate )
. . _ {

Following a procedure described in Tetrahedron Lett. 1985, 1923, a mixture of 2-nitropropane
(1 eq), K;COs (1 eq) and ester from step 1 (1 eq) in EtOH (1.2M) was stirred at 100°Cin a
close bottle for 3h. The mixture was cooled to rt, diluted with EtOAc, washed with a NH,Cl
sol brine, dried over MgSO,, filtered and concentrated. Flash chromatography
(hexane:EtOAc, 95:5) afforded the title compound as oil.

Step 3: tert-Butyl 1-cyano-3- {3‘ [3-[(cyclopropylamino)carbonyl]-4-oxo-1 8-naphthynd1n-
1{4H)y11-1, 1~b1phenyl-4—yi} 2= dxmethylcyclopropanecarboxylate

-58-
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Prepared according to the procedure descri bed in
step 3 but using ester from Exanple

‘NQPQH“E&Hé starting material. The product was %%V?*?@ﬁm”mm

by flash chromat ography 10 (hexane: Et OAc, 60: 40),

t hen vigorous stirring in hexane/ether and isol ation

by filtration to afford the title conpound as a white

solid. Step 4:

2-(cis)-[3 -[3-[(Cycl opropyl am no) car bonyl ] - 4- oxo-1, 8-
Pré])%{:élat J&Eéﬂdmgnro%é’y% cedilrd d&scil'rbe%m E?(AMPLEJ (P ., but using ester from

henyl - 4- pr opanecar boxy aci
Steg 8r rﬁhﬁéw@fe \@%St rérnfreﬁ by Ashrshgpmgtegrphp(hosae: Et@ catliddl to 30:70).
LiOH (5 eq, 2M and the m xture was stirred at 60C -
was cooled to it, extracted w

Stegel: 47y am L SO ey GBIt b A A O TR DA Y1)

- 1, 1abiptieept4r vl ¢-L26Tt dinhtiy | G Iopcopadethrbok e gfigani ¢ was washed

with brine, dried and sol vent evaporated. The residue
was stirred vigorously in 20 CH2Cl 2/ hexane/ acet one and
The eserdred step 3 (1 ag) at Cﬂfcmﬁ‘Faf-]DMSj(Sthe 0.2M) evas enipalndt &8 48h. The

volﬁﬁ‘le@fﬁermlvﬁﬁgaéﬁ’l f[r resiﬁi N&@J:ﬁ%ﬁ I\Q}ﬁefl%@@ gg o(leggdl %ygﬁtratlon to

affgﬂ)the t1 qq;ngcd@d ai|a|)wh1t¢ sglgi (s, 1|-|) 7.87 (d, 1H,
H TR 5’0079&{%064&71)& .. §9.76 (s, 111319 94 f{ (8d77 @h‘) 11%288/%'@:1 1H),

8. of(t?jH ”93%21@”1}1%4565 @dgm é]7§7( (1,15 B %drb Eb, 75808 58), 7.51 (A,

ZHY, 3,932, 1HJN 29 ¢t 8, O&)) YS2G! BHY 186G 3H)E 0i 7B 2H), & 58 (m, 2H).
EXAMPLE 8 can be isol ated separately by ‘

chr omat ogr aphy usi ng chi for exanple Chiral

Pak AD eluting with hexaﬁg‘%ﬁﬂo or hexane: iPr()—|

: 2% r nat Y, .
e R R R R e B M SR
bip@@ﬂMQdB@@%pﬂ@ﬁﬂ@A@@@ﬁlmmoo

(cis)-2-(4-Bronophenyl)cycl opropanecar boxylic acid To

a solution of ester fré&mnstp 2 An THE- MeOH (4: 1,

0.5M was added Li eq sl 2M d the mxture was
_stirred at 50C f orfigani ¢ sol vent was

evapor at ed, the ayerrt 5 was acidified with

HCl I N and the acrg”exXfNacted with Et QAc (3X). The

combi nedor gani ¢

Step 1: Methyl 2~(4—br0mo—'2—ﬂuorophenyl)cyclopropanecarboxylate-_

To a mixture of 4-bromo-2-fluorocinnamic acid and Pd(OAc); (0.05eq) in methylene
chloride (IM) at 0°C was added dropwise a solution of CHzN; in ether until the reaction was
completed by NMR analysis. The residue was punfzed by ﬂash chromatooraphy

(hexane EtOAc, 100:0 to 70:30).

59-
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extracts were washed with brine, dried and evaporated
frard 2-(4- bronophenyl)cycl opropanecar boxyl i c

&5}8%@4/5%“ cally active intermedi ates were obt dycﬁé%zﬂ%"'"m““
separation on chiral colum (Chiral Pak AD) using

hexane: EtOH (90: 10 with 0. 2% TFA) 10 Anot her

alternative is using chiral auxiliary as follows,

Step 1. (cis)-1 -{

[ 2- (4- Bronophenyl ) cycl opr opyl ] car bonyl }-1H i m dazol e

e 2 11en s din- v]i-3-
S 3'19 %@Jy{i an [30“‘((3(01Oﬁy?p)}’cq;néro)cﬁrgggﬂéCarxk(J)on% nlaphthyrfdén 1(4H)-y1}-3
ﬂ‘{OIO'delqb)P ﬂytﬂovld@w prqzsmmrw aas added CDI (1.5eq.).

The m xture was stirred for 18h at 50C. The sol vent

A PR ER AP EEB BRI ERN N, 20l 6 e R msep W Sspatei0s (35

- 2ZNlan BLORRH(OAe),1(0.05 eq andf@din (. 85 oWRICBASHEI(0.05 Pt i@ m-propanol

(ONSOPE e sh 0I03Pl BT By s gy fppaterand
extrptied wath B0 Asx(@zb | Thticondimed erganid cetitace vodfie washed with brine, dried
ov(ePNﬁ)de, gh@ms %@&%&&@W'@&@ﬁ%&ﬁ%#@ﬁﬁé&@ﬂ EidAL; 98 10)

ti

afﬁS’SJGd(h? € RRpYnds- phenyl 2- oxazol i di none (1.2 eq) or
(-)-1soner and DBU (added at 0C, 1.2 eq) in CH3CN

SR TR S B B FRPR) GO Lephbyridin- L) 3113

ﬂmh—@ﬂ&b@@e@ﬂﬂyﬂqmmr@aﬁmyﬂ@ﬁbl@ to 80:20) to
afford each diastereoi soner. Step 3:
(cis)-2-(4-Bronmophenyl)cycl opropanecar boxylic acid 30

ToTo selution of eger Bémabyduestép R tih dEIH-MedH (1:1) 0.280 veas)adfledBiOH (5 eq,

| 2I\z’§)t &y %\e%ﬁt\f&k Wt S-E'El%d 'ﬂg}_@ Cé)f‘ %6%15:9’] E)Ma @EQ}%’Q@@% x}?ﬂ&i@(ﬁj agueous was

acighfiecsvith AT and th s} cxgracte n@trbﬁg%«c 320 The preapgeswas washed with
brid¥ AREEBhed solvBR Salbidfed. XA ARIRE Whd BitGHRE! R, CHIEL/ether and then

. uepu was acldifjed wth the acid
' 1803%?‘?&%?1&53%“&% a&?@& %ﬁomwdé‘éﬁﬁi?ﬂ‘gd organic -54
' IM)(E@OMBE?@D@TJ GAZEHO@, OHY,3068. (se XH),8:306(dde 1 H),\8e/h@d, 1H), 7.71

(d"h{ohg%é' Pe”@r f i‘gxgtﬂgé d‘ﬁ”hgg‘ﬁ@o{daiﬁ? 78 @ 2HY .01 1, 1:0), 2.97

(g wx)zxzé (mﬁmwpmmnyﬁ) dytgl (uprlbhahéaﬁnbﬂiyﬂt% (T iZH), 0.66 (m, 2H).

Anot her alternative is an enanti osel ective
cycl opropanati on usin for exanpl e a bi s-oxazoline

R O%ﬁﬂﬂ%ﬂ“’ﬂ”’ﬁéﬁh@f/@)@ﬁéﬁ*) b?rﬂﬁéﬁ@yglﬁﬁmw’@ﬂ“é&@éi’fhﬁ%ﬂlﬁéﬁsl 8- -
nafith Pidin- 114 P00 30N8Ir6-1, 158phersd Uyt | dykfopropanecarboxylic acid was obtained

using optically active (+) or ( -)-(trans)-methyl 2-(4-bromo-2-
fluorophenyl)cyclopropanecarboxylate prepared accordmg to procedure described in
EXAMPLE 29, step 5 to step 8.

()
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726).to prepare optically active ethyl
4 bronophenyl ) cycl opropanecar boxyl at e_f

Wé 2&&6‘ t¥yrene. Selective hydrolysis of the n?&?ﬁf‘%‘méffmw""
cis and trans isomer with LiOH (1 eq based on trans
i sonmer) gave
2-(trans)- (4- bronophenyl ) cycl opr opanecar boxylic acid
(used in EXAMPLE 1) and the desired et hyl
2-(cis)-(4-bronmophenyl)cycl opropanecar boxyl ate. 10

EXAMPLE 9 . EXAMPLE 13
5-{3"-[3-[ (Cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht h

(civy-2 4 ansngewt %rb%ylénﬁlo)dﬁfﬂblﬂ?gﬂ Lxbs-1,3- naphthyridin-1(4E)-yli- 1 biphenyl-

di oxo carboxy i c acl
s fNerpoRme St op 1
Et hyl 3- (4- br onophenyl ) - 2,.3- dlhydroxypropanoate
Fol | owi ng a procedure degcri kyed J.Org. Chem 1992,
57, 2768, using eth ci mate as starting

material . The resi C&Led by flash
; 50:50) . to afford the

chr omat ography 2
-thyI-1,3-dioxo|ane-4-carboxy

title conpound. StepN2:
- 5-(4-Dbronophenyl ) -2, 2-di

T/ CA2003/ 001800 A sol ution
: (0-2|VD,

late -55 WD 2004/ 04837

of diol fromstep 1 (1

di met hoxypr opane (8 eq) ™% 0 05 eq) was
stirred at TL for 4h. The sol was) evaporated t he
resi due dissolved in Et OAc G

NaHCCG3 sol. The organic extract was“washed wi th brine,
dried over, Na2SO4, filtered and concentrated. Flash

Prepaegnercegringhyio ( Wik apecaditsacdesonbesl tip EXAMIPLE 8, but using 3-
'bro&idbeﬁihwehtyﬂead dtdrtif ﬁ@tm@und Step .3: Ethyl 5-{

i‘?hw O“%?‘Lt%%/ %ﬁiﬁﬁr 84%1)] 36 9l $20RNDYE 56 (@, 1,

- 1.97 45,214}, r@]h&d -1H)}37.d5 (le dEBneI4s CBH}JGXSQ A8 (m, 3H), 7.34-7.40 (m, 2H),
2.69 (dd, 1H), 2.12-2.15 (m, 1H), 1.67 (dd IH) 1.35-1.39 (m 1H), 0.79-0.83 (m, 2Hj}, 0.61

(br s, ZH).

6l
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10 A m xture of NAPHTHYRI DINONE 3 (1.0 eq), ester from
ste 23%12eq) Na2CO3 (2.5eq.; 2Min H20
WB&("@&&? ¢Ph3P)3 (0.05 eq) in DVF-H20 (0.3M \NﬁgT’CAz"“"""S""

stirred at 80C for 4h. The m xture was cooled to it,
diluted with EtQAc and filtered through Celite (vvashed
wth EtOAc). The organic extracts were washed with

brine, dried over MgSO4, filtered and concentrated.

Fl ash chromat ogr aphy (hexane: Et OAc, 30:70) afforded

the title conpound as a pEhowpl Eemsolld Step 4.
5-{3"-[3-[ (Cycl opropyl am no) car bonyl | - 4- oxo- 1, 8- napht h

2- EfBﬂinﬁbi(él elobiopli car -9x0-1,8-naphth '
e LB oy R
bip %’i‘yé“4235 GVGIOQT%P?FWWYB? a‘%}%ter fromstep 3 in THE- MeCH
(1:1, 0.5M was added LiOH (3 eq, 2M and the m xture
was stirred at 50C for . The organi c sol vent
evapor at ed, aqueo i £ with HCI IN and the
acid extracted vvith Xﬁ The conbi ned organic
' dri ed and sol vent
evaporated, the redl dudNtriturated in. hexane/ ether 1

J 25 1H NWR (500 N1HZ#" gcetone-d6): S 11.4 (br s,

1H), 9.76 (d, 1H), 11-1), 8.79 (dd, 1H), 8.75

(dd, 1H), 8.02 (tpgriH)> 111), 7.83 (d, 2H),

7.76 (t, 1H), 760768(m ), 5.27$_ld 1H), 4.40

(d, 111), 2.95-2.99 (m 1H), & d . 1.53 (s,

3H), 0.79-0.82 (in, 2H), 0.59- 0. 63 2H) 56 WO

2004/ 048374 PCT/ CA2003/ 001800 EXAMPLEY10 1-{

3'-[3-[(Cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
Steplil "V AL ytkpropi-11(3 5-dibiquephyghylB4-ox0-1,4-dihydro-1,8-naphthyridine-3-
ca¥dxafi¥& opropanecarboxylic acid OOH NN\ I\ OH 5

Prepared according to the procedure described in NAPHTHYRIDINONE 2 but using 3,5-

dibromoaniline as starting material.

Step 2: Ethyl 24[4-(t1imethylstannyl)phenyl]cyclopmpanecarboxylate

A mixture of ethyl 2~(tra_n_s)-(4—bromopheny])cyclopropanecarboxylatc from EXAMPLE 1
step 1, hexamethylditin (3.5 eq) in 1,4-dioxane (0.2M) was stirred at 60°C for 18h, solvent
evaporated and the residue purified by flash chromatography (hexane EtOAc, 95:5) to afford

 the title compound.

Step 3: Ethyl 2~{3'-brom0~5’~[3-[(cyclopropylanﬁno)carbényl]—4~0x0-1,8-naphthyridin—1(4H)—
vi]-1,1"-biphenyl-4-yl }cyclopropanecarboxylate

A mixture of ester from step 2 (1.7 eq), dibromo from step 1 {1 eq), Pdz(dba)3 (0.05 eq) and
triphenylarsine (0.25 eq) in DMF (0.05M) was heated at 80°C for Zh. Thé mixture was cooled

9

to 1t, diluted with EtOAc and water, the organic was washed with brine, dried and solvent |
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Pr epar ed according to the procedure described in
“E{A L% but using 3- bronophenyl acetonitrile as
?WH:§4nater|al The residue was purified bﬁcppagwymnmm
chr omat ogr aphy (CH2C12: MeOH, 96:4), triturated in

hexane/ CH2C12 and then isolated by filtration to
afford the title conpound as a white solid. 10 'H NWMR
(500 MHz, CDC13): 8 9.88 (d, 1H), 9.06 (s, 1H), 8.79
(dd, 111), 8.69 (dd, IIll), 7.70 (d, 1H), 7.60-7.52
exappraBid) , THe 4&siduat, wiu:t-l)punﬁecﬂ%y(ﬂ#ﬂ;h cHrdmatégRPhy {@HZ(CII_I%/IGSOZH; 99:1 to

9@&) tﬁéﬁfg‘%ot(’ggﬂ%tgmlé‘g%“@-fu M pbbal oasara )
PCT/ CA2003/ 001800 EXAMPLE 11
St%p @/@maré) {? Br[)l%?a‘S(H;y f@?&gﬁ?ﬁ@ﬁ%‘&?&&%&?ﬂ%bﬂo f‘ B%BEtgiyndm—

yr|
E =bap P}’L‘E}’IZ}CWI‘P@PMHeWW?O’bﬁ@plénecar boxylic acid
' IH NNOOH 4CCN -0 5 Step 1: ten-Butyl

2 (4- br or.nophen anopr op- 2-enoate_ A m
T%ﬁs “‘B‘i”bﬂ%%f?i SRRE G ap 3 ib E TVl G S5 2 s Oelha wht alded LiOH
(Seep, 2y aMMlﬁMmu(tilreeG(}ns Isﬁrretb@ﬂ 50?@ fcﬁrlMl TS of@hicUdolfe@f evaporated,

s A BB A b R T AR 80 i rsanc was

washed uvigh émneTlﬁélcm aride Sokynqﬂoampom i Blod atsidbeafstaer purified by flash
| |
chfnbdﬁt&a@r%{ﬂﬂﬁ(@ﬁc?zl Mt%bhe%q tbgo 3@5 Bh dfh% fqe h%’panecar ]

- -cyano

(00 MiigeD 1801 o HE Brid Gekh), i858 ddnIED), 8.72 (dd, 1H),

8 (Tse(sr aneotmn (s, 2D, 7. 99&5 1}1599231 (@ )X Y6kqdaf 1), 7.29 (d, 2H), 2.91-2.89

ut 1BH 2 3B2ARE 1h), 1.88-1.85 (m, 1H), 1.47-1.45 (m, 1H), 1.43-138 (m, 1H), 0.81-
0.77 (m, 2H), 0.57-0.56 (m, 2H).

Optically active precursors are obtained by separation on chiral column (Chiral Pak- AD)

: eiuting with hexane:EtOH (35:65) containing 0.2% TFA.

EXAMPLE 15

2-{ 3'—[3—[(Cyc]oprdpylanﬁno)c'arbonyl]—fl—oxo—1 ,8-naphthyn'din— 1(4H)-y1]-3-methyl-1,1"-
biphenyl-4-yl }cyclopropanecarboxylic acid

o.‘o }

Step 1: Ethyl (2E)—3-(4-bromo-2—mcthylpheny})prop~2-enoate
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(1 eq), K2CAB (1 eq) and ester fromstep 1 (1 eq) in
2M was stirred at 100C in a close bottle for

Wé’r?“"‘f‘é@yfﬁ xture was cooled to rt, diluted w t PCEEREI3/001800
washed with a NHAC1 sol., brine, dried over MgSH,
filtered and concentrated. Flash chromatography
(hexane: Et OAc, 95:5) afforded the title conpound as
oil. 20 Step 3: tert-Butyl 1-cyano-3-{

-[3-[(cycl opr ppyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
din- 1(4H)-yl]-1,1" - bi phenyl - 4-yl

To bolikaneih ropeer %'zéﬁﬁ@q‘?%&%Car O Yo uretbesrameigers 1.1 o

in 'E}ﬂe(mmcmes desdrdrbnc twtﬁu%xl(ﬁt(en ed, 1PMTIF). The

mixfiis Sfhs SFEh a8 St&{%ﬂgﬂ%%@t @«:&’@#@Wﬂww@% Witha.

5 NalCépsdlution, brme dned over MgSO4, filtered and concentrated. Flash chromatography
' Sob [ bonyl ] - 4- oxo- 1,
(He%ar%ﬁlhmhy 210 b ?? Z?)(-)I; Xf??r?gcg%@)ﬁﬂ% %Hl%})ﬁl%
' 1,1 -Di phenyl 4-yl}-2,2-di met hyl cycl opr opanecar boxylic -
Ste Cﬂd ETﬁﬁnWﬁ”[?m f[(@)ao?}clﬁﬁg' Cf%niﬂa-)c%)m}blﬁ‘ 4%(?11@ nxﬁlﬁh% 1(4H)-y1}-3-

- me b‘l‘]ai ‘ripenf-y | eyelgpioatregarbprdicrasd due trltur ated in
10 ether and then isol ated by filtration to afford the

profd S UBONG: SRt ,g%gglg@%i%u 299 Mhromsep1 ()

as stattlyg méteddl. (dd, 1H), 8.01 (t, 7.92 (d, 1H), 7.81

‘H% ngﬁi (:%,99%5]8?2 (d{]é—j?)“gzﬁg %ﬂ) saﬁéﬁgﬁ@dﬁ;}é d 111), 7.60
| (m,3H), 748 @8, 21, 730 m, @Hm 22n4d, 2H), 7. c@z 68 1{m6. P11, 1H), 2. 5% (m, 1H),
15 sfé?M'i’hEo g ((3153-1-1) 1.95 (m 1H), 1.65 (m, 1H), 1.40 (m, 1H), 035 (m 2}1? 0.65 (m,

Cycl opropyl am’no) car bonyl ] - 4- oxo-
r|d|n 1(4H) yl]-3-fluoro-1,1"-
bi phenyl - 4-yl Ycycl opr opanecarboxylic acid OOH N X :

o FO " EXAMPLE 16

2-{3"-{3-[{Cyclopropylamino)carbonyl]-4-oxo-1,8-naphthyridin-1(4H)-yl1-2-methyl-1,1"
20  biphenyl-4-yl }cyclopropanecarboxylic acid |

Prepared according to the procedure described in EXAWLE 15 but using 4-bromo-3-
methylbenzaldehyde as starting material. : '
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Step 1: Methyl

'§ 4- br ono- 2- f | uor ophenyl ) cycl opr opanecar boxyl at e 20
w (}"émeWt‘ure of 4-brono-2-fl uoroci nnam ¢ aci dPaHEA2003/001800

Pd(QAc)2 (0.05eq) in nmethylene chloride (1M at 0OC

was added dropw se a solution of CH2ZN2 in ether until

the reaction was conpleted by NMR anal ysis. The

residue was purified by flash chromatography

(hexane: Et OAc, 100:0 to 70:30). -59 WD 21104/048374

PCT/ CA2003/ 001800 Step 2: Met hyl

Q -

Re%ul{s%mﬁe?rzt[lé@d{ﬁ% QP(%(ﬂaﬁ‘éj"{G ??C?&B%hbylﬂin%@ca%bd%yﬂﬁlpﬂohl 8

yridin-1(4 | uoro- en

naplytbym@nd&%ﬂ&rzbmﬁtwlal &-bivhenyd-4ryl cpdlopAaPMEENMBRDILINGNE 3
(1.0 eq), ester fromstep 1 (1.3 eq), Na2CXB (3.5 eq;
5 2Min H20), Pd(OAc)2 (0.05 eq) and PPh3 (0. 15eq) or
PdC 2dppf (0. 05 eq) in n- propanol (0.1M was stirred
at 60-80C for_ 1-3 xture was cooled to

‘Hdwe@ O WAGChNCD S5 (1 4E0 ST, FIESGALT, B) B70 11D, 7.72 (0,
om0 na21gy, gansi (ad epH) 2ab $mVEHE 7\@8(3911—1)4@@8 (Y, 1A®.2.55 (m, 1H), 2.45

S Gl iy i b LS P T8 B BB "

title conpound. 10 Step 3:
2-(trans)-{3"-[3-[(Cycl oxayipam imo) car bonyl ] - 4- oxo- 1
, 8-napht hyridi n-1(4H) -yl ] - 3-
2-f3-0bloeo-3'-[B- [{@cﬁWmﬂngﬁhﬁ&@lWr@pd@ﬁ@ﬁWﬂ t(4aniyti-1,1'-

. | bove step 2 in THE MeGH
bighGo £ HadhefRbE T S oq “1672m and the

mxture was stirred at Gt fgy 6h. The organic sol vent
evapor.ated, aqueous wasj| ackdifi with AcOH and the
acid extracted w thxyf ' he organi c was washed
Wth brine, drie ) so' venys evapor at ed. The residue
- was triturated i S12 et her and then  isolated by
filtration to afford thg¢ title conpound as a solid. 1H
NVR (500 MHz, CDC13): .85 (d, 1H), 9.08. (s, 1H),
.8.80 (dd, 1H), 8.70 ( , 7.71 20 (d, 1H), 7.63
(t, 1H), 7.60 (s, 1H) d 1H), 7.40 (d, 111),
7.28 (m 2H), 7.01 (t, (m 111), 2.66 (m
1H, 1.93 (m 111), 1.62 (m 40 &6y 1H), 0.84
(m 213), 0.66 (m 2H). Opti yve (+) or
(-)-(trans)-2-{3" -[3-[(cycl op g) car bonyl ] - 4- ox
o-1,8- 9

b?pyl am

Prepared according to the procedure described in EXAMPLE 15, but usiﬁg 4-bromo-2-
chlorobenzaldehyde as starting material.

'"H NMR (500 MHz, CDCls): §9.88 (s; 1H), 9.10 (s, 1H), 8.80 (d, 1H), 8.70 (d, 1H), 7.72 (d,
1H), 7.65 (m, 3H), 7.45 (m, 3H), 7.05 (d, 1H), 2.95 (m, 1€), 2.70 (m, 1H), 1.80 (m, 1H), 1.65
- (m, 1ED), 1.35 (m, 1H), 0.85 (m, 2H), 0.65 (m, 21).

Resuits in the title compound 2-(trans)-{ 3—Chlor0~3'—[3~[(cyclopropylamino)carbonyl]—éi—oxou
1 ,8~ﬁaphthyn'din—1(4H)—y1]-] ,1'-biphenyl-4-yl}cyclopropanecarboxylic acid

- -65-




10

napht hyridin-1(4H) -yl]-3-fluoro-1, 1" - bi phenyl -4-yl }cyc
carboxyllc acid was obtalned 25 usin
“kg?ﬁﬂﬁﬁ?y Active (4) o (2)-(trans)-methyl $errcazonsivorson

2- (4-brono-2- fluorophenyl)cycl opropanecar boxyl at e
prepared according to procedure described in EXAVPLE
29, step 5 to step 8. H -60 WO 2004/ 048374

PCT/ CA2003/ 007800 EXAMPLE 13 (cis)-2-{

"-[3-[(Cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
din-1(4H) -y1] -1, 1' - bi phenyl -

3-yl }cycl opropanecar boxylpseampi g @ OH NN OCH 5
Prepared according to the procedure described in

b-(%ﬁwl{?[@}ycwo &ﬂﬁoﬁarﬂéﬁﬂﬂfﬁhﬁcﬁzﬁkgﬁ?ﬂ(tﬂgmﬁﬁ 134@1 }lwmuoro-l 1-

acet one-dé6
bIPi’ 5.»“6’ @YOPEP&CHI'%GXTQ/F%W 8.76 (d, 1H), 7. o7
(s 1H) 7.91 (d, 1H), 7.75 t 1H), 7.7 (s, 111),
7.59-7.65 (m 3H), : (m -1), 2.69 (dd,
1H), 2.12-2.15 (m & ~1H), 1.35-1.39 (m
11-1), 0.79-0.83 ( 10 (br s, 2H). 61 WO .
2004/ 048374 PCT/ 0
2-{3' -Bronp-5'-[3-[ (tycld
, 8- napht hyr| di n-1(4H) - yI
b| phenyl - 4-yl } cycl opro arboxyllc acid OOH CX

Prepared according to the procedure described in EXAMPLE 8, but using 4-bromo-2-
fluorobenzaldehyde as starting material.

"H NMR (500 MHz, DMSO-dg): & 11.91 (brs, 1H), 9.75 (d, 1H), 8.83 (s, 1H), 8.79 (dd, 1H),
8.74 (dd, 1H), 8.02 (s, 1H), 7.93 (d, 1), 7.70 {t, 1H), 7.62-7.66 (m, 2H), 7.57 (d, 1H), 7.54
(d, 1H), 7.36 (t, 11, 2.88-2.94 (m, 1H), 2.55 (q, 1H), 2.08-2.13 (m, 1H), 1.53 (dd 1H), 1.36~
1.40 (m, 1H), 0.77-0.81 (rn 2H), 0.56-0.59 (m, 2H).
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NNBr\ I \ OH O5 Step 1:
| opropyl -1 - (3, 5-di bronophenyl ) -4-oxo-1, 4-
Wﬁz@/‘iﬁﬁgﬁt’hyrl di n- 3- car boxam de Prepared acco?ﬁT’ﬁéz'l"?f”"]sm’
t he procedure described in NAPHTHYRI DI NONE 2 but using
3,5- dibrompaniline as starting material. 10 Step 2:
Et hyl '
2-[4-(trinmethyl stannyl) phenyl]cycl opropanecar boxyl at e
A m xture of ethyl
2- (trans) - (4-bronophenyl )JEXsM@ptoanecar boxyl ate from
EXAI\/PLE 1 step 1, hexanethylditin (3.5 eq) in
& -{KC@}clopmpglaﬁﬁn@h@rbm&]-&bm—ﬂseln@ht}@ﬁfﬁrf DEH)8LT 1 Satipenyl-4-
cat oxgl a&dated and the residue purified by flash
6graphy (hexane: Et OAc; 95:5) to afford the
t|t| e conpound. Step 3: Et hyI
2-{3" -bronp-5"'-[3-[(cycl opPopy¥l a ) car bonyl | - 4- oxo- 1
, 8- napht hyri di n- 1(4H) - | 1 -b|£§henyl 4-yl
}cycl opr.opanecar boxyl § xture of ester from
step 2 (1.7 eq), dibroqgfgomstep 1 (1 eq), Pd2(dba)3
-(0.05 eq) and triphenylargsine (0.25 eq) in DV
(0.05M was heated at 80@“Tgr 2h. The mi xture was
cooled tort, diluted w t OAc and water, the
organi ¢ was washed with brine, ) ed and sol vent 62
WO 2004/ 048374 PCT/ CA2003/ 0018¢ orated. The
residue was purified by flash chronft®graphy
(CH2C12 MeOH, 99:1 to 90:10) to afford the title
ﬂpou_@ﬂyl Sgep. yc%ﬁagmﬁc)c&bénylfa% 8-k 15)(1%9!1(411) yi}-1,1'-
roely am n o)carbon’yl] -4-oxo- 8- napht yridin-
b@@ﬂlﬂl) -Arpoxylate  bi phenyl - 4-yl } cycl opr opanecar boxyl i ¢
acid To a solution of ester from above step 3 in

A &%ﬁurgbo%mr ﬁ%’R]lD?NéNEO} (]ll\E/:Dq) W?h romo{ienzoatc 3 eq) NaZC03 (3.5eq.;
2M in Hz20), PA(PPh3)s (0.15eq.) in n-propanoi-DMF (1:1, 0. IM) was stirred at 80°C for 2h.
The mixture was cooled to rt, quenched with brine and diluted with EtOAc. The organic

. extraéts were washed with brine, dried over Na,SO,, filtered and concentrated. The residue _

was triturated in ether/EtOAc and then isolated by filtration to. afford the title compound as a

whne sohd

Step 2. 3-[3- [(Cyclopropy]apuno)carbonyl}-4—oxo—1 8-naphthyndm 1(4H)-yl] -1 l—blphenyl-
4-carboxylic acid

To a solution of ester from above step 2 in TPIF-M&OH—CHQC]; (2:2:0.5, 0.2M) was added
LiOH (5 eq, 2M) and the mixture was stirred at 1t for 6h. The organic solvent évaporated,
aqueous was acidified with HCI 1IN and the acid extracted with BtOAc (BX). The organic was
washed with brine, dried and solvent evaporated. Flash chromatography (CH;Cly:MeOH;
80:20 with NHs) afforded the title compound.

"H NMR (500 MHz, DMSO-dg): 8 11.2 (s, OH), 9.75 (s, NH), 8.77 (dd, 1H), 8.73 (dd, 15),

8.13 (d, 2H), 8.07 (s, 1H)}, 7.98 (d, 1H), 7.91 (d, 2H), 7.77 (t, 2H), 7.70 (d, 1H) 760(dd 1H),
2.94 (m, lH) 0 78 (m, 2H) 0.57 (m, ZH). MS +ESLQ1 (M+1) 426. 2
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. 3'-[3-
_A_SQl%i[onek( i

(5 eq, 2M and the mxture was stirred at 50C for 4h.
i c solvent evaporated, aqueous was acidified
Wﬁﬂ%ﬁgg}l and the acid extracted with Et QAc (é’)%T."CW@/"ms"O
organi c was 10 washed with brine, dried and sol vent
evaporated. The residue was purified by flash s9
chromat ography (CH2C12: MeOH;, 99:1 to 90:10) to afford
the title conmpound. 'H NMR (500 MHz, DMBO-d6): S 9.71
(d, 1H), 8.84 (s, 1H), 8.80 (dd, 1H), 8.72 (dd, 1H),
8.08 (s, 1H), 8.01 (s, 1H), 7.91 (s, 1H), 7.71 (d,
2H), 7.65 (dd, 1H), 7.29fsehvpiE)a0 2.91-2.89 (m 1H,
2.46-2.43 (m 1H); 1.88-1.85 (m 111), 1.47-1.45 (m
- 2-{3H3- (MorfBoln-d - - idin( «1,1'-bi -4-
{é—i’%?& porp ot g on b B, el it T ok L biphens4
Y e ¥t e R CeArb QR348 on on chiral col urm (Chiral Pak
AD) eluting with hexan((j: Et8—| (35:65) containing 0.2%
TFA. 20 EXAMPLE 15 2-{
3" -[3-[(Cycl oprop m
din-1(4H)-yl] - 3-
bi phenyl - 4-yl } cy
OH Step 1. Ethyl N N

1 eq) and )
&g) in THE (0.3M at rt -
[jut oxi d 6 leqg IM
4 . enched with
HC 10% diluted with ether, washed™itth a, 5 NaHCO3
“solution, brine, dried over MySO4, fil®ered and
concentrated. Flash chromatography (Hexane: Et QAc;
Stepd: 103-BoomopBaiyDai-{roogblin-feldartdng])cloBephiblyridse-dpl F)-one
2-(trans)-{ '
cl opropyl am no) car bonyl J- 4- oxo- 1, 8- napht hyri
?c/l)fq)\p? § HYRII.))]NONE 1¥step 3(leg)in THF (OPIM) \}\;as added

oxdItchiokidd (1.5-¢qh RAEDMhopd of DM, CHRPELARARSSAHRRM%Y ké feflak 6k 1h, cooled

tort and transferred into a solution of morpholine (3 eq, deprotonated with NaH in THF at
06C). The mixture was stirred at rt for 18h, quenched with a solution of NH;CI and diluted
with EtOAc. The organic was washed with brine, dried and solvent evaporated. The residue
was triturated in ether/E'tO.Ac and then isolated by filtration to afford the title.

triethyl phosphonoacet ate
was added dropw se potassiu
THF). The m xture was stirreg~at

 Step 2: Ethyl 2-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yhphenyl]cyclopropanecarboxylate
Prepared according to the procedure described in NAPHTHYRIDINONE 3, but using ethyl 2-
_ (trzins)—(4-bromophenyl)cycIopmpanecarboxylate from EXAMPLE 1, step 1, as starting

material.

Step 3: 2-[4-(4,4,5,S-Tgtramethyl—l,3,2—dioxaborOlan~2-yl)phenyl]cyclopropénecarboxylic
“acid S ' -

.68-
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10 Prepared according to the procedure described in
EXAMPLE 12, but using ester fromstep 1 as starti n%
WOLOEYHEF? ' H NWR (500 MHz, CDCL13): 8 9.82 (d,PaRfAYIYpp1800

(s, 1H), 8.80 (dd, 1H), 8. 70 (dd, 1H), 7.60 (m 1H),

7.48 (m 2H), 7.40 (m 2H), 7.22 (d, 11-1), 7.02 (s,
11-1), 6.97 (m 111), 2.98 (m 1H), 15 2.55 (m 1H)

2.30 (s, 313), 1.95 (m 111), 1.65 (m 1H), 1.40 (m

1H), 0.85 (m 2H), 0.65 (m 2H). EXAMPLE 16 2-{

To?>a sdllil&n(@% 69 %ﬁpﬁéﬂqnnfﬁﬁ ﬁg@gg&!{\b Waslad L @qut BXHand the

met’h
m%?%ﬁ %’?ﬁ/ FtHEeC&ﬁt}rEEPe: |1%fp&éls QFERiSsBHRY ¢veperaled, Quepyy waN ahidified with

H®@) IN &nd¥He 260d Rtaqad @sh Eﬁ@%ﬁ ?3)8)2 ;ﬂr}g oﬁﬁlcRﬁﬁ%H&fwnh brine, dried

i LE .15
anf SR D T HE T e ereitbd httads o1 84 WO
2004/ 048374 PCT/ CA2003/00t 800 Results inthe title

S%o‘?p?gﬁ% {3t rrdrabymdit oy ddt BT Yeg41- L1

mhenyl-4-yljcyclopropanecarboxylic acid
naphthyrldln 1(41)-y1J- 2- nethyl 1, 1" - bi phenyl -4-yl }cyc
Io ropanecar boxylic acid 5 "H NVR (500 MHz, CDCl3): 5
%re() ac@ om gfep g ({ &4d), grpgde f@nggelq d,(1 e Na{COﬂB(qu 2M in H,0),

Pdﬁ?fﬂla)at 7. T?eq()dn n-prodanol- DASE (lnl 02]!'11)1) whs ﬁﬁ-rédjfﬁ’ 80%Hor E&Z 4fe mixture

wag nélcgg’cil'l%)) AL %ﬁm%e% v.i}@]b}e_‘?nﬁ ang aﬁut g] w@b%@%el Thy g)rvpnw@xpﬁqts were
waghdyd with 18%ne( dnedeDe,r N2, S0y, (iltered L'Ihd cd&eﬁi%@'—’ﬁle]%sxdue was purified by

flady cih%or%]ﬂ) CI[I§T E[%ﬁy %P?B& (t)x?t)(lraetléﬂ DS [acé%o e and then ]SOl%ted by

-filtration to afford the title compound as a sohid.

"HNMR (500 MHz, CDC;): § 10.5 (s, NH), 8.80 (dd, 1), 8.71 (dd. 1H), 8.37 (s, 1H), 7.73

© (d, 1H), 7.68 (s, 1H), 7.63 (t, 1H), 7.55 (d, 2H), 7.45 (m, H),'7r 17 (d, 21), 3.83 (br s, 6H),
- 3.53 (brs, 2H), 2.59 (m, 1H), 1.93 (m, 1H), 1.65 (m, 1H), 1. 38 (m, 1H). MS +ESI Ql (M+1)

496.1
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bi phenyl 4-yl }cycl opropanecarboxylic acid OOH NN
Q 15 Prepared according to the procedure

W&’e@%ﬁ"ﬁﬁ@d in EXAMPLE 15, but using 4- bror no- 2PCT/CA2083/01800
chl orobenzal dehyde as starting material. '"H NVR (500

MHz, CDCI3): 3 9.88 (s, 113), 9.10 (s, 1H), 8.80 (d,

IH, 8.70 (d, 1H), 7.72 (d, 1H), 7.65 (m 3H), 7.45

(m 3H), 7.05 (d, 1H), 2.95 (m IH), 2.70 (m 111),

1.80 (m IH, 1.65 (m 11-1), 1.35 (m IH, 0.85 (m

2H), 0.65 (m 2H). 20 Resth®pif 4he title conpound
2-(trans)-{3-Chloro-3"-[3-[(cycl opropyl am no) car bonyl ]

2-FALDRRD-3-({[5- (tnﬂuoromethyl) 1,3,4- thlad1azol—’?—yl]armno}carbonyl% -1,8-

1, 1' - bi phenyl - 4-yl } cycl opro
na%aﬁseﬁ?ﬁ&% 1Qc ﬁ’ %% 4\7&]6 %Wmswabowhc acid
PCT/ CA2003/ 1101800 cis)-|
-[3-[(Cycl opropyl ani n )ca onyI m-oxo 1, 8- napht hyri
din-1(4H)-yl)-3-fl /ga |
bi phenyl -4-yl }cy Fd OOH NNO
CH b~ 5 Prepared ‘ac di he procedure descri bed
in EXAMPLE 8, but W!$i ngN4 brom) 2- fluorobenzal dehyde
as starting material . NVR (500 MHz, DvsO-d,): 8

11.91 (br s, 1H), 9.7 1H), 8.83 (s, 111), 8.79

(dd, 1H),

Step 1:.1-(3-Bromophenyl)-4-oxo-N-[5-(trifluoromethyl)-1,3,4-thiadiazol-2-y1]-1,4-dihydro-
1,8—naphthyridine—3 -carboxamide |

A solution of acid from NAPHTHYRIDINONE 1,step 3 (1 eq) in DMF (0.1M) was added
HATU (4 eq), ditsopropylethylamine (8 eq) followed by 5-(trifluoromethyl)-1,3,4-thiadiazol- |

 2-amine (4 eq). The mixture was stirred at rt for 12 h then heated at 80°C for 2h, cooled to rt

and dijuted with water. The residue then isolated by filtration washed with ether, triturated in

“acetone to afford the title compound.

Step 2: 2-(trans)-{3"-[4-Oxo-3-({ [3-(rifluoromethyl)-1,3,4-thiadiazol- 2~y1]ammo}carbonyl)-
1,8-naphthyridin- -1(4E)-y1}-1,1" blphenyl-4~y1}cyclopropanecarboxyhc acid

Prepared according to the procedure described in EXAMPLE 20, step 2, 3 and 4, but using
amide from step 1 as starting material. Purified by flash chromatography (CHCl3:MeOH;
80:20 with NH3).

'H NMR (500 MHz, DMSO-dq): 8 13.8 (s, OH), 9.95 (s, NH), 9.10 (s, 1H), 8.83 (m, 2H),

7.98 (s, 1H), 7.88 (d, 1H), 7.71 (d, 2H), 7.69 (m, 2H), 7.64 (d, 1H), 7.28 (d, 2H), 2.43 (m,

1H), 1.86 (m, 1H), 1.46 (m, 1H), 1.38 (m, 1H). MS +ESI Q1 (M+1) 578.2

270
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10 8.74 (dd, 1H), 8.02 (s, 11-1), 7.93 (d, 1H), 7.70
7.62-7.66 (m 2H), 7.57 (d, 1H, 7.
w%ﬁjm]fo';lz;gé 111), 2.88-2.94 (m 1H). 2.55 (g‘CTléf_\Lioﬁmmsm
208213(m 1H), 1.53 (dd, 1H), 1.36- 1.40 (m 1H),
0.77-0.81 (m 2H), 0.56-0.59 (m 2H). 6 -66 WO
2004/ 048374 PCT/ CA2003/ 001800 EXAMPLE 19
3" -[3-[ (Cycl opr opyl am no) car bonyl ] - 4- oxo- |, S- napht hyr i
din-1(411)-yll-1,1" - bi phenyl -4- carboxylic acid O OH
N 5 CO2H Step 1: Ethyl

-[3-[ (cycl opropyl anl i ngkaarmomy? j - 4- oxo- 1, 8- napht hyr
|d| n-1(411)-yl]-1,1' - bi phenyl - 4-carboxyl ate 10 A

,_-{m t@@(M&thMﬁbﬁﬁlgﬂhﬂdﬂ@ﬁb%ﬂﬂz gﬂ%é C?eﬁdih}ﬁzhg/lnfhﬁ 1&2‘0 yi-1,1-

blphfd’(ng’g’gf 2(&(36‘0?% aboi%)qicr?clff opanol -DVF (1:1, 03M was
stirred at 80C for 2h. The m xture was cooled to rt,
quenched with brine and diluted with Et OAc. The
organi c extracts wereQnaskged with brine, dried over
Na2SO4, filtered and cgncentrated. Lhe residue was
triturated in et A~ 1hea-Psel at ed by
filtration to. affort titlhe conpound as a .15
vvhite solid. Ste ﬁ N

-[ 3-[ (Cycl opr opyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri

d|n 1(411)-yl]-1,1" - bizpRenyl - 4-carboxylic aC|d 20 To
a. solution of ester above step 2 in
THF- MeOH CH2A 2 (2 2% ; was added LiOH (5 eq,
2M and the m xture was st| dlat rt for 6h. The
organi ¢ sol vent evaporat ed, s wagthcidi fied
with HCl 1N and the acid extracted lh Et CAc (3X).
The organic was washed with brine, dg ed and sol vent

evaporated. Flash chronmat ography (CH2Cl 2: MeOH,

Step 1: 1-(3-Bromophenyl)-N-[2-(methylthio)ethyl]-4-oxo-1,4~ dlhydro 1 8-naphthyr1dme~3-

carboxamide

Prepa:red according to the procedure described in EXAMPLE 21, step 1, but using 2-
(methylthio)ethanamine as starting material.

Step 2: Ethyl 2-{3"-[3-({[2- (methylthxo)ethyl]annno}carbonyl) 4-o0x0-1 S-naphthyndm 1(4H)- -
yiJ-1 1-b1phenyl—4 yl}cyclopropanecarboxylate

A mixture of amide from step 1 (1 eq), cthyI 2-(trans)-(4- ,
bromophenyl)cyclopropanecarboxylate from EXAMPLE 1, step 1 (1 eq), Na;CO3 (3 5eq.; 2M
in H,0), Pd(PPhs)a (0.05 eq) in n-propanol (0.1M) was stirred at 80°C for 3h. The mixture
was cooled to rt, quenched with brine and diluted with EtOAc. The organic extracts were
washed with brine, dried over Na,SO,, filtered and concentrated. The residue was triturated

“in ether/MeOH, isolated by filtration and washed with ether to afford the title compound as a

solid.

-T1-



80:20 with NH3) afforded the title conmpound. 25 .'H

“!;M; MHz, DMSO d6 8 11.2 oH), 9.75
9"”?"3874 8.73 (Zjd 1H), é.sls (d, 2H), ( (Eﬁcf}t_%'bsmmsou
111), 798(d IH), 7.91 (d, 2H), 7.77 (t, 2H), 7.70

(d, 1H), 7.60 (dd, 111), 2.94 (m 111), 0.78 (m 2H),
0.57 (m 211). Ms +ESI Q@ (Mt1l) 426.2 -67 WO
2004/ 048374 PCT/ CA2003/ 001800 EXAMPLE 20
2-13' -[3- (Morphol i n- 4-yl car bonyl ) - 4- oxo- 1, 8- napht hyri d
St h@éﬁﬂ})s)y{fﬂ A3-({2- (Meﬁ!}@tm/d)etﬂyl}anuncg carbonml) 4—0x0—1 S—Haghtg}mdm—
%(ﬂpaec i(llcam
1¢ ﬁ¥§ 1'-biphenyl-4- I/;}cyc opropanecarboxylic acid

1 (3 Br onophenyl ) - 3- (nmor phol i n-4-yl car bohyl) 1, 8- napht

ettt e °”%b§\¥e3§e% SRRSO 0B 05, 0,00 was added LioH

(5 aqi,d@dl)_ aruixthé yixiotd wasi Sxtiﬁ'e(i ht ﬂ fﬁq])BhaWHe aregniopslveht @Ihﬁorated aqueous
waI@SdIﬂg’&Rth?Hﬁ?N Egatt cgcﬁj c:[t?alc il opl gf}ﬁojll"ﬁe %rgf%;c {N%S washed

transterre
withhringegriest @d@pb@rlwvmommd iTihe T&ﬂEiuatwas@lturath@ ethiex®MgO# and then

lso\l\!ﬁéﬂlﬁtﬂﬁfaﬁgn ﬂiaffdrdfﬂ%rtlti]esébmcﬁﬂﬁﬁlﬁﬂggolm th a sol Ut ' on Of

ut ed ni ¢ was

R PO R G E0: 2000 2b s O 246 o NiToR 55 10 TEDLT deid. 1),
- 7.78ad, 1H), 7165at, e8] TeB{sherh, B 527, 2\ 1 de@di s}, Jteddbyi, 7.20 (d, 2H),

f t 5

378'd, 28 B8 ol B 9. A58 4 B Gl Y . 1), 142 G
lﬂylmeﬁﬂqzbmh—bbi&%necar boxyl ate Prepared according

to the procedure described in NAPHTHYRI DI NONE 3, but

usi ng ethyl 2-7

(trans)-(4-br om)phenyl ) cycl opr opanecar boxyl at e from

EXAI\/PLE 1, step 1, as st AXAMFLE®3material. Step 3:

5- Tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) phen

2—{»’5{ E%Q}}@Mﬁﬁy@nﬁg@db&yﬂamm}carbonyl) 4-0x0-1,8-naphthyridin-1(4H)-y1]-1,1'-
biphenyl-4-yl jcyclopropanecarboxylic acid

To a solution of EXAMPLE 22 (1 eq) in THF-MeOH-H,O (2:1:1, O.IM) was added Oxone (2
€q). The mixture was stirred at rt for 18h and diluted with water. The residue was isolated by
- filtration, washed with ether to-afford the title compound as a solid.

'H NMR (500 MHz, DMSO'-dg): 012.4 (s, OH), 9.97 (s, NH), 8.83 (s, 1H), 8.78 (dd, 1H),
8.75 (dd, 1H), 7.93 (s, 1H), 7.87 (4, 1H), 7.66 (d, 2H), 7.64 (m, 2H), 7.59 (d, 1H), 7.28 (d,

.79 .
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acid -68 WO 2004/ 048374 PCT/ CA2003/ 001800 To a

sol ution of ester fromstep 2 in THE-H20 (0.2 was
WQ&H%’%”E‘W@-I (3 eq, 2M and the mixture was st¥¢HEH2048/001800

rt for 18h. The organi c sol vent evaporated, aqueous

was acidified with HCA IN and the acid extracted with

Et OAc (3X). The organic was washed with brine, dried

and sol vent evaporat ed to afford the title carboxylic

acid. 5 Step 4:
2H)- 182 adsH) 3 42[(32@)4&%@1 34, 24 (o i Bory$?) o -168 01 .46 Gand), 1.40

Rt h 1 -
, b?%h&sy#%r(% ?/opr opanecar boxylic acid A m xture of
aC|dfromstep2(1 eq), amde fromstep 1 (1 eq),

Repglz dnthe(iBlesompound Li(ans2 gy [3-(102- thzaymynahmmny) darbonyl)-4-
80C |
ox B RRREH Rl bt ot R bR P anc

diluted with Et OAc. The organic extracts were washed

with brine, dried over Na2SO4, filtered and

concentrated. The residue was purified by flash

chromat ogr aphy (CHCl 3: THEXABPERY4 triturated in

et her/acetone and then isolated by filtration to ‘
2-{3F MeOso-Bhd(%,2, E4mﬂwnq‘:tbjdmmas]ca~bsmyl%gd8 ﬂ@&;ﬂjnﬂl‘vﬂ(@f(ﬂggl] 1,1-

8. 80 1 8.71

b’pw:?[’il““gggé@o?m%%%}“%‘) ﬁ%ﬁﬂid 1H), 7.68 (s, IM 7.63

(t, 1H), 7.55 (d, 2H), {. 450(m 2H), 7.17 (d, 213),

3.83 (br s, 6H), - 3.53|(br.)¢, 211), 2.59 (m 1H) 1.93

(m IH, 1.65 (m cﬁ% MS +ESI QL (Mr1)
/ CA2803/ 001800  EXAVPLE

496.1 20 -69 WO 004/ 0483 4

21 2-{ 3'-[4- Xxo0-3;

[5-(trifluoronet hyl\!)-l,[\%, 4-t hi adi azol -2-yl] am no)
car bonyl )-1, 8- ' '

~ naphthyridin-1(4R) -yl
carboxylic acid OO

1' - bi phenyl - 4-yl }cycl opr opane

Prepared according to the procedure described in EXAMPLE 22, but using 2,2,2-
trifluoroethanamine as starting material.

- "HNMR (500 MHz, CDCl): 6113(3 OH), 10.34 (s, NH) 9.11 (s, 1H) 8.88 (dd 1H), 8.77

(dd, 1H), 7.78 (d, 1H), 7.68 (t, 1H), 7.65 (s, 1H), 7.56 (d, 2H), 7.52 (dd, 1H), 7.44 (dd, lH)

- 7.22(d, 2H), 4.21 (br qt, 2H), 2.62 (m, 1H), 197(m 1H), 1.70 (m, 1H) 145(m 1H). MS

+ESI Q1 (M+1) 508.1.

Results in the _titIe compound 2-(trans)-{3"-[4-Ox0-3-{ [(2,2,2-f1iﬂ1iorocthyl)amino]carbonyl}—
1,8-n aphthyridin— 1(4H)-y1]-1,1-biphenyl-4-yl jcyclopropanecarboxylic acid

-3 -
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%1 HXSCF3 NN OH O5 Step

@%"ﬁf"ggﬁg;grogh;wl ) j 8|nggl; 5)5 (trifliuoronet lyC|1)IC_A12’0§3.;1001800

1, 8- napht hyri di ne- 3-carboxani de A sol ution of acid
from NAPHTHYRI DI NONE 1,step 3 (1 eq) in DVF (0.1M was
added HATU (4 eq), diisopropylethylamne (8 eq)

foll owed by 5-(trifluoronethyl)-1,3,4-thiadiazol- 10
2-amne (4 eq). The mxture was stirred at rt for 12 h
then heated at 80C for 2hgxeepigdr40 it and diluted
wth water. The residue then isolated by filtration -

2—(@&1’1Ffd[(Wy&lhpﬁbﬁﬁﬁnnd}édrﬁ&éﬂ@-@x&ﬂ SRR P(4@j)f%ﬂenyl }thien-2--
| eltlt any tep 2@
Y)ﬁyf(?li'f%%e?“’)[ -3-({[5-(trifluoronethyl)-1,3, 4-th

i adi azol - 2-yl ] am no}car )- J 15

1, 8- napht hyri di n- 1( 4H) - 1 - henyl - 4-yl } cycl opro
panecar boxylic aci ing to the
procedure describ d [ LEN20, step 2, 3 and 4,

but using am de 1 as starting materi al
Purified by flash chko g ogr aphy (CHC13: MeCH; 80: 20
with NH3). 20 1H NMR (500 MHz, DMSO-d6): S 13.8 (s,
OH), 9.95 (s, NH), 9.16 1H), 8.83 (m 211), 7.98
(s, 111), 7.88 (d, 1H 1(d, 2H), 7.69 (m 2H)
764(d IH), 7.28 (d, 25 1H), 1.86 (m
1H), 1.46 (m 1H), 1.38 (m FESI Q (M)
578.2 -70 WD 2004/ 048374 PCT/CA 003 }J80Q EXAWPLE 22
2-{ 3'-[3-({ [2-(Methylthio)ethyl]am no

PropfifiaRH e o B Drfos AR s ANPLE 1Y, i pomotiiophene. -
carbaldehyde as starting materjal. H NMR (500 MHz, CDCls): & 10.21 (s, OH), 9.77 (s, NH),
9.04 (s, 1H), 8.79 (dd, 1H), 8.69 (dd, 1H), 7.66 (d, 1H), 7.54 (m, 2H), 7.45 (dd, 1H), 7.28 (d,
1H),7.13 (dd, 1H), 6.77 (dd, 1H), 2.97 (m, 1H), 2.68 (m, 1H), 1.93 (m, 1H), 1.65 (m, 1H), -
1.36 (m, 1H), 0.83 (m, 2H), 0.66 (m, 2H). MS +ESI Q1 (M+1) 472.2.

O

Results in the title compqund 2-(trans)-(5-{3-[3-[(Cyclopropylamino)carbonyl]-4-0x0-1,8-
naphthyridin-1(4H)-yl}phenyl }thien-2-yl)cyclopropanecarboxylic acid

-74 -
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NN/ OH O Step 1:

3- Bronophenyl ) - N- [ 2- (et hyl t hi o) et hyl ] - 4- oxo0- 1, 4- di
F’M&P’é‘“i”s napht hyri di ne- 3- carboxal ni de 10 Pr’é‘bﬁﬁé@ﬁw‘"’]s“"
according to the procedure described in EXAMPLE 21,
step 1, but using 2- (nethylthio)ethanam ne as
starting material. Step 2: Ethyl 2-{3" -[3-({

[ 2- (et hyl t hi 0) et hyl ] am no} car bonyl ) - 4- oxo- 1, 8- napht hy

ridin-1(4H) -

yl1-1,1" - bi phenyl - 4-yl } cgzlAdiPldpadecar boxyl ate 15 A

mxture of amde fromstep 1(1 eq), ethyl

2-{3- K%Hﬁfwjap(mpylmsﬂmﬁmhmn}dathgll ngm)?ghgem@hﬁgﬁyhal(%%?hlt

eq. ; in

blpw:?% C]Fglto “éc%b%x n- p(rwgpanol (O 1M was stirred

at 80C for 3h. The m Xxigire gwas cooled to it, quenched

with brine and dil uted th| Et CAc. The organic

extracts were 20 ) dried over Na2SO4,

filtered and con entrateq. The resjidue was triturated

in ether/ MeOH, | filtration and washed with

ether to afford the titie conpound as a solid. 71 WO

2004/ 048374 PCT/ CA2003/£001800 Step 3:

2-(trans)-{3" -[3-({[4 hyl t hi o) et hyl ] am no} car bony|

) - 4- oxo0- 1, 8- napht hyri (4H) -yl ]-1, 1" -bi phenyl - 4-yl

}cycl opr opanecar boxyl i € aciP 0] a sol ution of ester

‘from above step 2 in THF- MciOH B 1:»h O1M was

added LiOH 5 (5 eq, 2M and e ffe was stirred

at rt for 18h. The organi c sol vent evgporated, aqueous

was acidified with HO IN and the acid extracted with

ere i S B i B S BRI B i £

cyckipt'cq:rylmmmaanmb sshetarting Amtesinb d by filtration to afford
e T L e T
7.98(s7 684, deB7 (@HED, 7.65 (m 7.57 (4, ZH) 7. 28 (d 2H), 3. 38 {t, 2H), 2.45 (m, 1H),
1.87 (m, 1H), 1.47 (m, 1H), 1.40 (m, 1H), 1.08 (m, 1H), 0.49 (m, 2H), 0.26 (m, 2H). MS
+EST Q1 (M=+1) 480.1.

Results in the title compound 2-(trans)-{ 3'-[3—{ [(Cyclopropylmethyl}amino]carbonyl }-4-0x0-
1,8-naphthyridin-1(4H)-yl)-1,1"-biphenyl-4-yl } cyclopropanecarboxylic acid

-75 -
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10 7.78 (d, 111), 7.65 (t, 111), 7.63 (s, 1H), 7.53
7.51 (dd, 1H), 7.43 (d, 1H), 7.20 (d,
“é‘%"é’g’ﬁ"gf,‘ 211), 2.82 (t, 211), 2.60 (m 1H), zp(%k%’i‘%’}’3’°"‘8""
311), 1.96 (m 1H), 1.66 (m 1H), 1.42 (m 1H). M
+ESI QL (M+i) 500.2 15 EXAMPLE 23 2-{ 3'-[3-({
[ 2- (Met hyl sul fonyl ) et hyl ] am no} car bonyl ) - 4- oxo- 1, 8- nap
ht hyridin-1(4H-yl]-1,1"-

bi phenyl - 4-yl } cycl opr opa r Lic acid OO QO eo

CX, H NOH O 20 To a s%e}}{gﬂéé? EXAMPLE 22 (1 eq)

LN, THE- NeOH H20 (2:1: 1, 0. s added e.l2 g ,
2- (30 (i Tee Y bpiingino ket ot h S o Rk Gyt 1.1-
biphexiyb#-yl Jdyelopasgiatetarbuasglic sod at ed by filtration, washed

with ether to afford the title conpound as a solid. 'H

NVR (500 MHz, DMBO-d6): S 12.4 (s, OH), 9.97 (s, NH),
'8.83 (s, IH), 8.78 (ddnylHg 8.75 (dd, IM 7.95 (s,

1H), 7.87 (d, IM 766 d, %64(m 2H), 7.59 (d,
IH), 7.28 (d, -72%% / CA2003/ 001800
05 (s, 3H), 2.44

2H), 3.82 (td, 2 , |
46(m 1H), 1.40 (s, |H). VS

(m 1H), 1.87 (M1
+ESI Q1 (Mrl) 532. T ReSults in the title conpound.
2-(trans)-{3" -[3-({] '
onyl ) - 4-

oxo- 1, 8- napht hyri di n-l3( -1, 1' - bi phenyl - 4-yl } cycl )

24 2-{ 3'-[4- Oxo-3-{

}- 1 8 napht hyridin-1(4H) - y1]
" bi phenyl - 4- yI}cycIopropanecarboxyI|c

cYy, , ‘ ,
Prepared accofdi'nﬂ to the procedure described in EXAMPLE 21, but using 1-
aminocyclopropanecarbonitrile as starting material. -
'H NMR (500 Miz, CDCl3): 611.51 (s, OH), 10.36 (s, NH), 9.11 (s, 1H) 8 34, (dd 1H),
8.76 (ad, 1H), 7.78 (d, 1H), 7.67 (t, 1H), 7.63 (s, 1H); 7.57 (d, 2H), 7.53 (dd, 1H),7.41 (d,
1H), 7.22 (d, 2H), 2.67 (m, 1H), 1.98 (m, 1H), 1.74 {m, 1H), 1.66 (m, 2H), 1.45 (m, 1H), 1.40
(m, 2H). MS +ESI Q1 (M+1) 519.2. |

Results in the title compound 2—(trans)-{3'—[_3-{ [(1-Cyanocyclopropyl)amino]jcarbonyl } -4~

oxo-1,8-naphthyridin-1(4H)-yl}-1,1-biphenyl-4-yl }cyclopropanecarboxylic acid )

- 76 -
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N N OH O Prepared according to the procedure

vﬂ)res"c)_rli,bed i n EXAMPLE 22, but using 2,2, 2-

G 1PUSr et hanami ne as starting material. ' H RERCASHE01800
MHz, CDCl13): S 11.3 (s, OH), 10.34 (s, NH), 9.11 (s,

1H), 8.88 (dd, IH), 8.77 15 (dd, 1H), 7.78 (d, I M

7.68 (t, 1H), 7.65 (s, IH, 7.56 (d, 2H), 7.52 (dd,

IH), 7.44 (dd, 1H), 7.22 (d, 2)3), 4,21 (br qt, 2H),
2.62 (m 1H), 197(m1,170ém1|—|) 1.45 (m

IH) I\/S +ESI QL (M1) SESAMPRESEI ts in the title

3.3 R%M%sﬁelppxlamlr[oacmyﬁ 4-px2 1 8, phihyfidind (& yhH1) Echinbewyl-4-y11-3
mefATReMId acid0 _
1,8-naphthyridin-1(4H -yl ]-1, 1' - bi phenyl - 4-yl }cycl opro

~ panecar boxylic acid 73N 29004/ 948374
PCT/ CA2003/ 007800 EXANPLE R5 ;2/’%(\5_[
3-[3-[ (Cycl oprop 0 boR 4- oxo-1, 8- napht hyrid
i n-1(4H) -yl ] phenyl )th| eri 2- Ml )cycl opr opanecar boxylic
acid OOH NN N }% CO2H 5 Prepared accordi ng
to the procedure descrijped in EXAMPLE 15, but
5- br onot hi ophene- 2- cggbal dehyde as starting
-material.'"H NVR (500 CDC13): S 10.21 (s, :
9.77 (s, NH, 9.04 (% .79 (dd, 111), 8.69 (dd,
1H), 7.66 (d, 1H, 7.54 (m 7.45 (dd, 111), 7.28
(d, 1H), 7.13 (dd, 111), 6t tdd, ~LH) OR. 97 (m
111), 268(m IH, 1.93 (m T11)X 1.66 (m 113),
1.36 (m 1H), 0.83 (m 2H), 0.667( l-1). MS +ESI QL
(M+l) 472. 2. _

Prepared according to the procedure described in EXAMPLE 5 but using

- NAPHTHYRIDINONE 4 as starting material.
‘'HNMR (500 MHz, CDCls): 9.76 (4, 1H),911(s, 1H), 8.85 (d, 1H), 8.73 (4, 1H), 7.77 (d,

1H), 7.65 (m, 2H), 7.58 (d, 2H), 7.47 (m, 3H), 7.41 (d 1H), 4.33 (m, 1H), 271 (s, 2H), 1.51
(s, 6HD), 1.33 (dd, 6H).

~77 -
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10 Results in the title conmpound
- -(5-13-][ 3- I | am no) car bonyl ] - 4- oxo-
W%) %M;(%Q:»S')-t ( [3-1(Cyclopropyl a ) yP]CT/CAZ()(B/lmlSﬂ(D

napht hyri di n- 1(4H) -yl ] phenyl }t hi en- 2-yl ) cycl opr opaneca

rboxylic acid ,J -74 WD 2004/048374 PCT/ CA2003/ 007800

EXAMPLE 26 2-{ 3'-[3-{

[ (Cycl opropyl net hyl ) am no] car bonyl

}-4-oxo- 1, 8-napht hyri di n- 1( 1,1 - biphenyl-4-yl

}cyclopropanecarboxyllc EXAdzéié~ NNOH 05

Prepared according to the procedure described in
(4) PRl SAIorerdtAa®ind 2. 264 61 Biressyy evnelnenhbmd  dsb-naphthyridin-
14 biphé&h dy@lopropand¥fd a DMSO-d6): S 9.83
-(‘?g?HNE), YA Ra"’f’ OPH? f'géf(gddmim 8.75 (dd, 1H).

7.96 (s, 1H), 7.87 (d, 1FD 7 65 (m 31-1), 7.57 (d,

2H), 7.28 (d, 2H), FD, 2.45 (m 111), 1.87

(m 1H), 1.47 (m (m~111), 1.08 (m 111),

0.49 (m 2H), O. 10FsES Q (Mr1)

480. 1. Results i Ie npound

2-(trans)-{3' - [3 {N{ CyWN opr opyl net hyl ) am no] car bonyl } -

4- oxo0- ,

1, 8- napht hyridi n-1 (4Hi ]1-1,1" -bi phenyl -4-yl }cycl opro

panecar boxylic acid MD 2004/048374

PCT/ CA2003/ 001800 % { 3" -[3-{

[ (1- Cyanocyclopropyl)anlno]

} - 4- oxo- 1, 8- napht hyri di n- 1( 4 -

| Step 1: Ethyl 1—(3—bromophenyl)~1,4-dihydro[1,8]naphthy1idiﬁ—4—one—3-catboxylate.

A mixture of ethyl 2—chldroni_cotinoyl acetate (purchased or prepared foﬂowing a procedure

“described in J. Het. Chem. ,30, 855, 1993) (1 eq), tn'ethylamjné (4 eq) and ethyl 3,3-

dimethylaminoacrylate (1.5 eq) in acetonitrile (0.5M) was heated to reflux for 3h, cooled to

- 40-50°C and 3-bromoaniline (1 eq) was added.  The reaction was heated to reflux overnight,

cooled to 1t, diluted with water (2 volume). The product was isolated by filtration and washed
with water, ether or acetonitrile-water (1:1).

TH NMR (Acetone-dg) § 1.32 (t, 3H), 4.29 (q, 2H), 7.54-7.63 (m, 25D, 7. 69 (dd, lH) 7.78 (dd,_

1H), 7.93 (s, 1H), 8.66- 871 (m, 3H).

Step 2: 1~(3-Bromophenyl)—1.,4-dihydr0[1,8]naphthyridin-4-one-3-carboxy1ic acid

A suspension of ethy] 1-(3-bromophenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxylate
from Step 1 (1 eq) in a mixture of tetrahydrofuran—methanol (0.15M) and 1N aqueous sodium

hydroxide (2 eq) was heated at ca 50°C with stirring for 20 minutes. After cooling, the
mixture was diluted with water and acidified with 1N aqueous HCI. After stimring for 45

-78 -
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bi phenyl 4-yl }cycl opropanecarboxylic acid O ONCN H
N OH 5 O Prepared according to the procedure
WQ&QW‘I‘B{?& in EXAMPLE 21, but using 1- PCT/CA2003/001800
am nocycl opr opanecarbonitrile as starting material.
11-1 NMR (500 MHz, CDC13): S 11.51 (s, OH), 10.36 (s,
NH), 9.11 (s, 1H), 8.84 (dd, 1H), 8.76 (dd, 1H), 7.78
(d, 1H), 7.67 (t, 111), 7.63 (s, 1H); 7.57 (d, 2H),
7.53 (dd, 1H77.41 (d, 10 1H), 7.22 (d, 2H), 2.67 (m
minys, the 198cipitate we filtdred Av{shed ﬂybl)l with. véBer(amd dﬁbﬂ to dffetB the title acid

as&@eaé@olorédsdtgld (m 2H. M5 +ESI Q (M+1l) 519.2.
Results Iin the title compound

2-(trans)-{3 -[3-{[ (1- Cyanocycl opropyl ) am no] car bonyl }

THMNMR (Acetone-de) § 7.65 (t, 11, 7.76 (m 2H1 7,84 (. 1H) 7.99 (5, 1), 8. 87 (m, 2H),
g 8- naphthyrldln 1( 4H) | phenyl -4-yl

9.0 E?& necar boxyl i ¢ aci d 15 76 WD 2004/ 048374
PCTICA2003/001800 EXAMPLE 28 3-{

s 5D AR AL LSRN & S PR

cara@;aajude( 1tr(L%O—| 5 Prepared according to the
procedure described in EXAVMPLE 5 but using

NAPHTHYRI DI NONE 4 as starti nlg material . 1H NMR (500 -
To gsyspensen of) 1-(bympoghenyl)-1.¢4dihydyo[i Slyaphthyridin-4-gneB-cagpoxylic acid

frodalSkp 2 81 & ahd tricttiPlamifie (7 e§Fin tetrahydrofuran (0.08M) at 0°C was added
isobutyl chloroformate (1.8 eq). After stirring at 0°C for 2 hours, 2,2,2—tﬁﬂuoroethylanljne (5
eq) was added and the mixture was allowed to warm up to room temperature and stirred
overnight. The mixture was then partitioned between ethyl acetate and water, the brganic
phase was dried and evaporated to a solid which was stirred in ether at room temperature for 3
hours and filtered to afford the N~(2,2,2-trifluoroethyl)-1-(3-bromophenyl)-1,4- '
dihydro[1,8]naphthyridin-4-one-3-carboxamide as a white solid.

Alternatively: _ :
A suspension of 1-(3—br0mopheny1)—1,4-dihydr0[1,8]n'aphthyﬁdin~4—one—3-carboxy1ic acid
from Step 2 (1 eq) in DMF-(O.lM) was added HATU (4 eq), diisopropylethylamine (8 eq)
followed by 2,2,2-triflucroethylamine (4 eq). The mixture was stirred at rt for 12 h then
heated at 80°C for 2h, cooled to 1t and diluted with water. The residue then isolated by
filtration washed with ether, triturated in acetone to afford the title comp0und.

Step 4: N-(2,2,2-trifluoroethyl)-1-[3- (4 4.5,5-tetramethyl-1,3 2—d1oxaborolan-”-yl)phenyl] 1.4-
dlhydro-l 8-naphthyridin-4-one-3-carboxamide

A mixture of 1-(3-bromophenyl)-N-(2,2,2-triftuoroethyl)-1,4-dihydro-1,8-naphthyridin-4-one-
3-carboxamide (1.0 eq), pinacol diborane (1.5 eq), KOAc (4 eq) and PdCl(dppf) (0.05 eq) in

DMF (0.2M) was stirred at 70-80°C for 3h. The mixture was cooled to 1t, diluted with EtOAc
and a NH4Cl solution. The organic extracts were washed with H,0, brin'e, dried 0Ve; MgSOy,

filtered and concentrated. Crystallization from EtQAc—Eﬁher—Hexane (1:1:2) and flash
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111), 7.65 (m 2H), 7.58 (d, 211), 7.47 (m 311), 7.41

) 4.33 (m 111), 2.71 (s, 211),1.51 10.(s
“ggﬁ","}’%‘.]’%ﬁ‘ (dd, 611). -77 D 2004/ 048374 Feridazmnsinson
PCT/ CA2003/ 001800 EXAMPLE 29 (+)-(trans)-2-{
3-fluoro-3'-[4-o0x0-3-{[(2,2,2-trifluoroethyl)am no]car
bonyl }-1, 8-napht hyri di n-
1(4H) -yl ] bi phenyl - 4-yl }cycl opr opanecar boxylic acid O O

N CF3 O Step 1: Ethyl
Ch’f’!?aéq%?mgﬁ;ﬁk%‘gf%%ﬁ g mpg‘ﬂehhﬁmﬂrwﬁord@ﬂﬁhmﬁ@m@mpound-as a
whiteapbdxyl ate. A m xture of ethyl 2-chloronicotinoyl

acetate (purchased or prepared follow ng a procedure

10 described in J. Het. Chem ,30, 855, 1993) (1 eq),

Stepr 5: dtirpmard-fleorp4 -6gylbemsnet hyl 3, 3-

di net hyl ami noacrylate (1.5 eq) in acetonitrile (0.5M

was heated to reflux for 3h, cooled to 40-50C and
Toz ysRsmean of methyltiphagylphasphareubromiide ¢lehed)iin tetwhgdrofuran (0.13M)
at 1789@ Gvdasta@dé@ﬁJbH?&llﬁHﬁﬁf‘@gﬂM in h&%%@ q.1ay) rdhg)l %e' cWeg% pun. The

ct "Was

reaf{ien RIS AP ENGHC (ariL i WA b 073, sored for 13 tmin and cooled
backaet M8 rA belutiei ef4-Hrbnib)-2 -ﬂbﬁro—lk&n%elﬁg‘ﬂ% nd0) mi. THF was

add%gél? I‘\%_l& g’\l}l} %%%F%.gf"&g]lrﬁ}x%f? Wi aé‘igwe iq&vamgs F%(l)gtoﬂ apdhstirred for

‘1h. 3’[119 rcsngt]eg)nﬂxture was quenched with a saturated NHC1 solutlon and diluted with 2

volkmb f Eé)&?ﬂ? PHRE Mllé)ml% S%E&th (o "\J&Lﬂed%ﬂf 8121{1% %l? bler g§ S Jiltered

-car suspensi on
an 100933%@2’% Eh@ ﬁfgﬁltque Wag ddlumid’(ld{ HeginadjOtioy(il)land Altord o8 a pad of
Silicg gé1b k¥ iRt onsWepbbSthBiRed afdlcdridy

tei@f ahydr of ur an- et hanoe aO 1(% mi-a%dﬁ ﬁ%g&u@g?g&gegdmatmal

hydr oxi de (2 eq) was heated at ca 50C with stirring

Step 6r (+}@thyl Byt dsomdRtfRiorephehyIngcldphspanecarboxylate

‘To a suspension of copper() trifluoromethanesulfonate benzene complex (0.01 eq) in

chloroform (100 mL) at rt, was added (R,R)-2,2"-isopropylidene-bis(4-tert-butyl-2-oxazoline)
(0.01 eq). The mixture was stirred at for 1 h then cannulated through glass wool in a solution
of styrene from step 5 (1 -2-eq) in chloroform (0.1M) at 4°C. To this solution was added a
solution of ethyl diazoacetate (0.8 eq) in of chloroform {1M) dropwise over 3h. The final
mixture was stirred overnight at 4°C. The mixture was concentrated. Flash chromatography (

~ Hexane, EtOAc; 95:5) afforded the desired compound. (84:16, trans:cis isomers,
rmcthodo_logy described in Evans et al. J. Am. Chem. Soc. 1991, 113, 726)

Step 7: (+)_—2-(4-bromo—2—ﬂuor0pheny1)cyciopropanecarboxyﬁc acid

To a solution of (+)-ethyl 2-(4-bromo-2-fluorophenyl)cyclopropanecarboxylate {mix esters, 1
eq) in tetrahydrofuran-methanol (2:1) was added lithinum hydroxide (0.84 eq). The reaction
was stirred at rt for 2 days. The resulting mixture was concentrated, diluted with water,
extracted with ether(2x) to obtain the cis ester. The aqueous phase was acidified using HCI

- 10%, extracted with ether (2x) to obtain the (+)-trans acid. The organic extract containing the

-80- -
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m xture was diluted with water and acidified with IN
gueous HClI. After stirring for 45 -78 WO 2004/ 048374

WERPHEAB3H3/ 001800 i nutes, the preci pi t at e WBET/CA2003/001800
filtered, washed well with water and dried to afford
the_title acid as a creamcolored solid. '"H NWR
(Acetone-d6) S 7.65 (t, 1H, 7.76 (m 2H), 7.84 (d,

1H) 7.99 (s, 1H), 8.87 (m 2H), 5 9.01 (s, 1H). Step

trarf acisl Werg eaphasg ryd wWaghed avith bririet fltiest avet MaSDu Lfilered mydir o
concdnttt@tppht hyri di n- 4- one- 3- carboxam de. 10 To a

suspensi on of

1- (3- bronmophenyl ) -1, 4-di hydr o[ 1, S] napht hyri di n- 4- one- 3
Step 8at)ansthylC-@chromo 2 ior&h 8@c3(olop‘?@ﬁanédh%dx5fla&,t hyl am.ne

(3 eq) in tetrahydrofuran (0.08M at 0C waS added ‘

i sobutyl chloroformate (1.8 eq). After stirring at 0C
To # gpluiohel(+3-2-(2- bZQIﬁe-QFﬂlfdr_upﬂ‘remgl)mlc@mpaﬁec(aﬂaoxgﬁﬁ acMi $rom step 7 (1
eq) ﬁgﬁ’l% nyéﬁgcﬂ]&%je ﬁtaﬂﬁe% %‘P&h@e&l%ﬁlﬁig}] %11. é}ﬁ rwggeactlon is

ature an Irre overni
COD%H%‘“éﬁd parLl Ttﬁwl@aﬁtm WEEHr e@t/#ﬂﬂona@z@ﬂ@deTmuoimetm washised as such
in Y @&X0ktep. 15 phase was dried and evaporated to a solid
whi ch vvas stirred in ether at roomtenperature for 3
hours and filtered to afford the

- Step\:((2)-nethyll 2H{BHRE® BT Ydo- :11 (@2 ﬁﬁm@t&fmh)hnﬁmﬁcaxbonyl} 1,8

oxam de as a
“apﬁkwghg‘g%ﬁ’ﬁhw p {'l;uyﬂ\‘f 1§;pr0p§15:c¢(% E)t)énsu on o?
1- (3- bronophenyl ) - 1, 4- di hydr o[ 1, 8] napht hyri di n- 4- one- 3

Toa ﬁﬂlﬁthﬁ?@f' _ﬂ-}lnﬁﬁ%’ﬁz ~(4-HRBDE %oﬁﬁ%@ﬁ&cloﬁr %cﬁr%?}y%tc%m step 8

ded. HA diiso
(1.22g) w&b@aowe g5tc3 {0 e f b P@bﬂtﬂh’fﬁﬁ?ﬁi(hle{ml\/{) Tiigs added

ms(dibnﬁzwﬁem&tﬁel)d]pﬁﬁdﬁﬁn(m (d.055 e"cﬁ il(chﬂ;%ﬁ] la'aﬁedfﬁ at 80C
tort il uted ty

ogl e
(“‘C}fcgg‘?eéa@hf’ SR 5,0 e & padi ot dolion (2M, 4 cq) The
reacGomanixtute wislteateddt 7R°Q RN THePetibP bixROvis filte®ed on Celite and

sﬂlcﬁlg?igq ;‘3 %n? rgvlg?q%g gﬁ%@sftﬁ)ﬁc) ’Jifle[fgltrﬁtg was go%CGPEf‘tF%H'bYWP al_aLd gemaining |
solvergts werndipdled| iarvaguoy The hesnltinlg-yelldw solid is stirred v100urously in ether.
The s rtﬁé‘n%s&at@@ﬁ??ﬂ%ﬁbg Lia WaOly W AhQOK AR Tiquors were further

P“ﬂﬁg@’éﬁﬁb&%ﬁ%@m&@@ e BOAE] Wbt HY30)- 1, 4- di hydro
-1, 8- napht hyri di n- 4- one

" Step 10: (+)-2-{3-fluoro-3-[4-0x0-3-{{(2,2 2—tnﬂuoroethyl)ammo]carbonyl} 1,8-

naphthyndm -1(4H)-yl]biphenyl- 4—yl}cyclopropanecarboxyhc acid

To a solution of cster' from step 9 in THF-MeQH-H20 (7-3'1 0.05M) was addecni"LiOH (1.1
g, 1M) and the mixture was stirred at 50°C for 3h, then at room temperature for 24h The
organic solvent evaporated, aqueous was acidified with HCI 1N and the acid extracted with
EtOAc (3X). The organic was washed with brine, dried and solvent evaporated to afford 2-(3-
brom()phenyl)cyc10propanecarboxyhc acid. The resulting solid is stirred vigorously in hexane-
ether-acetone for 1 h then collected by filtration.

- 81-
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30 3-carboxam de (1:0 eq), pinacol diborane (1.5 eq),

KQAc (4 eq) and PdCl2(dppf) (0.05 eq) in DM %O. ZI\/&I
WRLHNBIHed at 70-80C for 3h. The ni xture wasPESSiAGH3/M01800

tort, diluted with EtOAc and a NH4Cl solution. The

organi c extracts were washed with H2O, brine, dried

over MgSO4, filtered and concentr at ed.

Crystallization from Et OAc- Et her - Hexane (1:1:2) and

flash -79 WO 2004/ 1148374 PCT/ CA2003/ 1101800
TheamppiamagE &R erb crp2 #8 duwro-8oidste-Hi [(EHe-not her

triﬂgitn%@xg})éi%fr@!diﬁ%ngf}e} ,Biﬂabﬁtlh?ﬁdlﬁﬁflll@gﬂ)-ﬂ%biﬁhe %t e solid.
e - 4-pronp-2-11 uoy o-1 - Vi .pe ) 0 a. .
1) G ERE SRS Tty P PP ORISR Gt BPBRP Hieps DisC-tert

butdProtazolisd) imbkigpl60f uran (0.13M at -78C, was added
n-butyllithium(2.5Min hexanes, 1.1 eq) dropw se over

. 20 mn. The reaction mxture was stirred at -78C for .
H NME{590 MHE£1P01:DC) 18830 (5,8, 6r101(5, Hn8 &r{dd.cldd), 8d8 (m, 1H), 7.78

k : |, Ut f :
(a4 BRITTR 6 (R 2 SRS g, 11 147 (06, I 35 g 0,109 . 19D
4.10 0,24 8ed 7d (Bpiils 2- Q@ 13D, k7 h (mrRR 153 G JHe. (3 +ESL Q1 (M+1)
525a lowed to warmslowy to it and stirred for |I|'h. The
resulting mxture was quenched with a saturated NH4C

solution and diluted with 2. volume of hexane. The
organic extract was washed MWREF B | ne, dried over

, filtered and concentrated. The residue
1-({3?ﬁu(-ﬁ@a:ﬁ%r@w;ea}?éyberllﬁ&-w-Lﬁ-@n@ﬁmmé&ég}aﬂgﬁﬁw&‘*
yl jmdthylRytiobatagedarbokkiBe fdidact i ons wer e conbi ned and

concentrated to arford the desired material 15 Step 6:
(+)-ethyl |

2- (4=bronb- 2-f| uor ophepyl ) gycl opr opanecar boxyl ate To a
suspensi on of copper (| iff | uor t hanesul f onat e
benzene -conpl ex ; N 3r of orm’ (100 nlL) at

it, was added
(RR-2,2"-isopr T‘ﬁ rdene- bi sl_(l4-ter-t-butyl-2-oxazoline
) 20 (0.01 eq). e mkture was stirred at for 1 h
t hen cannul at ed through _gl ass wool in a solution of
styrene fromstep 5 ({ in chloroform (0.1M at
4C. To this solution
di azoacetate (0.8 eq)
over 3h. The final mxture

4C. The m xture was concentra d.

(1M dropw se
eddwer ni ght at
s#7 Chr omat ogr aphy

Step 1: ethyl 1-(4-bromobenzyl)cyclobutanecarboxylate.

To a solution of LDA (1.2 eq) in THF at -78°C was added ethy1 cyclobutanecarboxylate (1 eq)
and reaction mixture was warmed up to -40 °C for 10 min. The reaction was cooled back 10 -
78 °C for 1h, then 4—bromobeﬁzyl bromide (1.1 eq) was added as a solid to the mixture. The
reaction mixture was warmed to 0 °C in an ice bath. The reaction was quenched with a
safurated solu_tion of NH4Cl and extract 3X with eihyl ‘acetate, dried with MgSO4 and

- -82-
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Fbxane Et OAc; 95:5) afforded the desired conpound.

éfﬁ trans:cis isoners, 25 nethodol ogy described in
?14%‘“%{”| J. Am Chem Soc. 1991, 113, 7265¥CT/EA#|§3/001806

7:(+)-2-(4-brono-2-fluorophenyl)cycl opropanecar boxylic

acid To a solution of (+)-ethyl

2- (4-brono-2-fl uorophenyl ) cycl opr opanecar boxyl ate (m x

esters, 1 30 eq) in tetrahydrofuran-nmethanol (2: 1)

was added ['ithium hydroxide (0.84 eq The reaction

- evapggatedo dragssaflash chmatogiaghy. with &5 r5e atl¢sm3h3ﬂ1mt@meaff0rded ethyl

1-(ABdnfoBRESNE Yy Rtnefirhi e W th water, extracted with
et her (2x) to obtain th Ci's ester. The aqueous phase

was aci dified usi ng 13CI 10% extracted with ether
Stert 2xehyl @-@BL[BE Ny )mﬁ;ﬁ@aaba@yl]imoiba Séggglgn ide | (a0

| 4/ 148374 PCT/ 001800 '
yl]bfﬁ]ﬁﬂg ggr}gj \}(H?)Syci “r‘?‘é?f fhashed with brine, dried .
over MgSOH4, filtered and concentrated. Step 8:

A nékg%f‘ﬁﬂ@%ﬂaﬂg% (5050 St fromgen ) 19 ok NeeCQs (3.5
2M TpHz0) B{iR Aem (BP5eq.) and h3 (O 15eq. ) or %dCIzdppf (0. 05 eq) in n-propanol-
DM ’120 Q¥R @Brr@d Eﬂ WCQBP&P YIRGHEhRR AR BEGERIN?, )@L’llaﬁ&ed with

i n nethyl enechl ori de wa

Af@% a%%déﬁ niWHE %é*arx sdl Pﬁ F?Jahmsql O%aawf&ﬁg?%%w&reomsil?d with brine, dried

overf MayS U, Offilidred ambropbaitacbdD Wlakh Chrohi@ograshyl (CHQLTTMEQRES9: 1)
affo"@eét oneen ratmel . The crude ester was used as such in
f ST ™o Step 9: (+)-nethyl
2-{3-fl uoro- 3 -[4-o0x0-3-{((2,2,2-trifluoroethyl)am no]

r{b
ey O R DR B L
Jdicefclowa%@ oEYHCoFiIb (+) rret hyl
2 (4- br ono- 2- f | uor ophenyl )cycl opropanecar boxyl at e from :

To i ioR et pmapye dep 0 BB 300 bR s added Lion

G éqr QB/DdarhEméylhﬂﬂmeaﬁaebmmi) el ﬁ@ﬂd &d’l Mﬂ(’fﬁe 0fZaRib SoB@ht evaporated,

st oS BRgPR R AP o O e SRR TR RO P B reanic was

washgde withe done,odried xdndr solvers Grepbetbdat T8 @didue ah. pufified by flash

g A0 L AR TR0 R S

w “éé ntrated in vacuo and remai ni ng

 TH NMR (500 MHz, acetone-dg): §9.87 (s, NH), 9.1 (s, 11), 8.84 (dd, 1H), 8.72 (dd, 1H),
172 (d, 1H), 7.61 (m, 2H), 749 (m, 3H), 7.39 (d, 1H), 7.27 (m, 1H), 3.18 (s, 2H), 3.05 (m,

1H), 2.5 (m, 2H), 2.12 (m, 2H), 1.95 (m, 2H), 0.90 (m, 2H), 0.70 (m, 2H). MS 492.0 (-)
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20 solvents were distilled in vacuo. The resulting
“%F||OM/SO|Id is stirred vigourously in ether.
WY hen isolated by filtration and mashed“VVQ4¥mnm°"m°
ether. Mother liquors were further purified by flash
chr omat ogr aphy (toluene / EtQOAc, 100:0 to 70:30). U
Step 10:
(+) 2-{3- quoro 3 [4 oxo-3-{[(2,2,2-trifluoroethyl)am

" gﬁ%car bon 1, 8-
hg liftd&ﬂefe Qqe?m%wqhna 14 FyRcedwbABbest Brsviously.
Indwdttcl:lsahetlﬂreﬁmcavs QVut 1)ORal0E oB&iRd ffdr@ NG RRoRItibA mass spectrometer

ey B of Cpepbe\ e PR B Soestgk aght-Deafeat

roomtenperature for 24h. The organic sol vent

evapor at ed, aqueous was acidified wth HO TN an }Hﬁv[s
EXagi d extracted with SBemic@leant8X). The organi ¢ was

| .wgshed with brine, dried and sol vent evaporated tlo M+ 1)
aflf or d(teané B2-{BFSrliiphbpydpytanhopadoani-dasdeoky! i ¢ dci d.
31The resul ti nephtilyridink H4HY-ybiplenvilgiofloes| y i n hexgnedgo.2
__etfher - acet one mia@hvldydbprdiRRe&@bdegitagigby filtratign. 81

2004 1)4 8 3 7 4 PCT/ CA2003/001800 Thé enanti|omer:
4 EXANPL {rag8)-2+( 3y [3al(qygloprapytanigo)chrbonyid-43x0f 1,8 2, 2-
t mmh@hmghm ( ml}bq]ltay]lsﬂmlybyclopropanecarboxyhc acid 466.2

Aaphthvri-din 1//Il—l\ ul 'I bi nhnn\/l

1, U IIMPIII.I y

yl}gyrﬁgré)??,_é;:?g(__ LG |dc b&:]moo(t:a:iw%)ony si ng
3% but yl %3% ﬁo s¥%}5p tNWO{CS@Bi VHz, 524'3

CPEL3) 810331 F=s; , 9- 10 s+—4+H-—8-9 (dd, H)-
8| TBut %8 H br s,
(Hrang)\2- g‘ 4-0 ([(2, 1’5 dny
34(11_0 naﬁg& % nyl a}cy( Iir?é};nec %11(: lle) ’@96.3%

hﬂ 4\ | ol FaY

2 0 T VB—+ :
13 EX(AI\/PLE 3)0013 2—2 {% 4-0}(0‘3 (1.2, 3'53 3“\6' —(virt) 25—9

353] - [ Feptadlperopsrrybpminalenshant béSyndphthyodip- ll(4§)-napht 8880
d| n- 1(4H) )S}]b]lmjjepyiethy]}cyr.lopropanecarboxyhc acid o

yi} rret(h lglng)cyq (tgkﬁcy{:]l%gr%@lan%{l I)gar%onﬁ] El)()xo 1,8- -
36 ' naphthyridin-1(4H)-yl]biphenyl-4-y1}-1- 482 2%
' fluorocyclopropanecarboxylic acid

(+)-(trans)-2-{3-chloro-3"-[3-[(cyclopropylamino)carbonyl]-4-oxo0- .
37 1 8-naphthyndm—1(4H)—y1]b1pheny1—4~yl}cycmpmpanecarboxyhc 500.2
-acid

- (-)~(trans)-2-{3"-[4-0x0-3-{[(2,2 2—tr1ﬂu0rocthy1)almno]carbonyl}—
38 I 8- naphthyndm-l(4H)—yl]b1phenyl-4—y1}cyclopropanecalboxyhc 506.2%.
acid -

(+)-(trans)-ethyl 2-{3-[3-[(cyclopropylamino)carbonyl}-4-oxo-1,8-

naphthyridin-1(4H)-yl]biphenyl-4-yl }cyclopropanecarboxylate 494.3

39

- (+)-(trans)-isopropyl 2-{3"-[3-[{cyclopropylamino)carbonyl]-4-oxo-

40 1,8-naphthyridin-1(4H)-yllbiphenyl-4-yl }cyclopropanecarboxylate

508.5
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—diied with MySOA and -82 WD 2004/ 048374

LH NNOH 15 O Step 1: ethyl

1- (4- bronobenzyl ) cycl obut anecar boxyl ate. To a sol ution
WEr20pN834 2 eq) in THE at -78C was added et hyPCT/CA2003/001800
cycl obut anecarboxylate (1 eq) 20 and reaction m xture
was warmed up to -40 C for 10 min. The reaction was
cool ed back to - 78 Cfor |h, then 4-bronobenzyl

brom de (1.1 eq) was added as a solid to the m xture.
_The reaction mxture was warned to 0 Cin an ice
bath. The reaction was quenched with a saturat e RMS
EX39l uti on of NH4CI andhawicelawme3X with et hyl acet at . 1)

P ‘T/ CA2003/ &g evaporated to dryness Fl ash
tievelspopyaruppicatenltaseddte | o .
9—' .

C
41a fogla]g}a 1(4H) -ylJbiphenyl-4-y1}-2,2-dimethylpropanoate
1. (4 br_g_rrmbon-l\ﬂ ) r‘\lr‘! obut a_n_gg_arj)rn(\/l ate St ep 2: PtL_,\d_
42# Eu{%.{%ﬁﬁ flop ? %%%BXO)C DERRS nIy§ Laphﬂ?y)l(i%“‘l“ ° nzsgfz
yil 1 bi ph ]Q}Pl?ei?é({ iyt 3*}041’6‘8%5%5%&3&@&@%% ate Al -
mxture UI NAPHTHYRHBHNONE—3- (1 o eq) est er—fromst °—',9

43(1)(c1)35 m E‘g%@ %%ﬂ hyyi C)2 h
n propan i1 K ‘%S@Y 1“? agid 7OC f 3? 82@

'&In 10 A

e M Xture was cooredto l tquenched—wt 1o =-CH
and idy %Mﬁfbﬁ!a@ﬁﬁ@cﬂ&@nﬁ?ﬁ@xe% a4 Lextracts
4wer e 1\@% ?rﬂﬁzet}g); )'cgcqobdtaﬁ%\fﬁh fifteped
nd concentr at e ash mat ography 2 /| McOH,

D: 1) afforded the t1te conpound. Step 3:
({38{3[3{(cfclypioppammd)carbara)jcabRen 8 -daphtgKaml, 8 napht

1 net hyl ) cycl obut anecar boxyl ic acid To a sol utipn of

' was .
st i r r @Bty BRBehyr2-fimetHycml gaminec SbbmERtackl apor aft ¥t
3E th Et OAc

a
9
451
hyridin 1@4@@1}&%&@1@%&2 Aiméthylpropanoic acid 482.2
y
ester from above step 2 in THF-MOHH20 (2: 1705

0}

1M el 8-l baydlogiropylBpiing)Barbonyl RAox agB-hiphiirdinir e

s acidjfied with AcOH and the acid extjacted

S ><{) The organi c was
(+)-(trans)-2-{3"-[3- [(tert—butylarmno)carbonyl]—4—oxo—1 8-

47 naphthyridin-1(4H)-ylbiphenyl-4-yl }cyclopropanecarboxylic acid 482.2
' 48 (+)—(trans)—2‘—{3"—[3—[(cyc]obutylamind)carbonyl]—4—6)(0-1,8—
naphthyridin-1(4H)-ylJbiphenyl-4-yl }cyelopropanecarboxylic acid 480.2
49 3-{ 3'—[3—[(cyclopropylamjno)carbohy]]-4—0xo—1 ,8-naphthyridin- _
1(4H)'-y1]biphenyl—'4-yl}bicyclo[l.1.1]pen’tane—1—carbo}&ylic acid 492.2
4-{3[3-[(cyclopropylamino)carbonyl]-4-0x0-1,8-naphth ridin-
50 - o pr Y 498.1

1(4H)-ylbiphenyl-4-y1}-4-hydroxypentanoic acid

(trans)-2-{3™-[3-{ [(#)-cis-(2-fluorocyclopropyl)amino]carbonyl }-4-
51 | oxo- 1,8-naphthyridin-1(4H)-yl]-(+)- blpheny1-4- 484.3

yl}cyclopropanecarboxylic acid
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20 washed with brine, dried and sol vent evapor at ed.
The residue was purified by flash chromatography

VO34 MeOH, 10% NHAOH, 85:15) to afford t RETIGAZRS/01800

compound as a white solid. U 1H NWVR (500 MHz,
acetone-d6): 6 9.87 (s, NH), 9.1 (s, IH), 8. 84 (dd,
1H), 8.72 (dd,111), 25 7.72 (d, 1H), 7.61 (m 2H),
7.49 (m 3H), 739(d 1H, 7.27 (m 1H), 3.18 (s,
2H), 3.05 (m 2.5 (m 2H), 2.12 (m 2H), 1.95

EX

—~

m 2H), 090m2 0.70 (m 2H) |v54920(
~183 WD 2004/ 048374 E’%B'EDMO@B#OOlSOO The fol |l ow Lﬁﬁsy
clonpounds were prepared according to the D[OCGdU'Qg
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esa;+) beds)z-¢y I-[QL{SE{djcyclopfdiﬂf[rﬁ@hﬁ%ﬂn%o}dﬁﬂiohyll}Qﬁpe ctive
(M + 1)" vakya DRiphinedin 1@ 31ToPNehpsRl uti on Maps oon 4

pectromet er or chem cal
(Samaz l_al. : Sia) yngﬁd’lo bﬁ&l&ééego E;%Xlad ( M 1\ -..valu _EX
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he I\/R+ 1 tra
oy g%"ﬁ&é 511;1 ol {1@ ogpbbyriging | o
napht hyr]1 ?‘E 1Ly ]}B lﬂ'ﬂet RH'%“OZC aGB0. 2 et 12
LI O ro—anecar UU)\—r | € a\,l u
(It r(érhﬁl;mrz) 43R [(1-bydonymyoloptapy] Jamimsdedvomyl -4-4- oxo- 1,
548 3 oxo-1,8-naphthyridin-1(4H)-ylJbiphenyl-4- 482.0
rapht hyri di n- 11/14<lryclqgr<]>pkmadf:ﬂmﬁdyhaagiﬂ} cycl opr opanecar box
it acid 466 f
3-nmethyl .33 *[)z{tf@aéé-%ﬂ{ [4-9x@ 32Ul f | uor oet hyl )jarmi no]
55 gar bRfpyIcyalopon Toedionyl ¢ Lidnaphthpidind (AD-4- y| 5423
Wbut anoi cYldkiphersy4-ydicytlopeapenecarbiosyli¢ dcidxo- 3- {
[1(2,2,2-triflTdoroethylyam noJcar bonyTr}=1,8 34
s¢ 1apAH{BYI3-HeyRldrrdiilantinb R 14-Gxoc| Baiush@prainanecar box
;I i acnzmmpﬁjlﬁphen@pn@msa 32timdthylttuegr3id [ (2, 2,3, @82
Eent af | uoro F(r ygi/gé napht hyridin-1(4
S ygtfigf eI S R resaeano b a2
3 -[3-[(cY IB%%WYAWFJGP'@QP%H{}%O}MAF -1, 8
1-({3"-[4-0x0-3-{[(2,2,2-trifluoroethyl)amino]carbonyl }-1,8- '
58 | naphthyridin-1(4H)-yllbiphenyl-4-yl}methyl)cyclobutanecarboxylic { 534 2%
acid
(+)~(trans)-2-{3"-[3-{[(cyclopropylmethyl)amino]carbonyl }-4-oxo-
59 1.8-naphthyridin-1(4H)-yllbiphenyl-4-yl}cyclopropanecarboxylic 480.1
- acid _
(-)-(trans)-2-{ 3-fluoro-3'-[3-{[(1-
60 hydroxycyclopropyl)amino]carbonyl }-4-oxo-1,8-naphthyridin- 500.1
1(4H)-yl]biphenyl-4-yl}cyclopropanecarboxylic acid
(trans)-2-{3"-[4-0x0-3-{[((+)-2,2,2-trifluoro-1- -
61 | methylethyl)aminolcarbonyl}-1,8-naphthyridin-1(4H)-yl}-(+)- 5224
biphenyl-4-yl Jcyclopropanecarboxylic acid |
(+)~(trans)-2- {3"-[3-{ [{1-methylcyclopropyl)amino]carbonyl }-4-
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0Xx0-1,8-naphthyridin-1(4H)-yl biphenyl- 4- 480.2
yl}cyclopropanecarboxylic acid -
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36 napht hyridi n-1(4H) -yl ] bi phenyl -4-yl}-1- 482.2*
uor oc clopropanecarboxyllc acid
“Thgmf%ﬁﬁﬁs) 2-{3-chloro-3'-[3-[(cycl opr opyl anTaB{AZ0pE01800
nyl ] - 4- oxo 37
1, 8- napht hyri di n- 1(4H) - yl ] bi phenyl 4-yl } cycl opr opanecar
boxylic 500.2 acid (-)-(trans)-2-j3"'-[4-o0x0-3-{
[(2,2,2-trifluoroethyl)am no]carbonyl- } 38
1. 8-naphthyridin-1(4H)-yl]bi phenyl - 4-yl
cyclopropanecarboxyllc 506.2* acid 39
EX{_I) (t r ans) et hy| 2- @hemlca] name ] LRMS+
34-f-3-{cyclopropyl ami na)carbonyl]-4-ox0-1,8 na 1@%*‘D
diin- 1( 4 494 &,2-ﬁ1methyl-4—{3 -[4-0x0-3-{[(2,2.2-
63y 1 intifluorbibyIpaEnY]carbonyl}QYEh ARSRRINEFREA M AR 4

") (t rans) - i sopr opy¥k}butanoic acid
{3*—3-f{eyet-oprepiranmnolcarbonyl ] -4- oxo- 508i 5

8 napht hyr iZd3-dmiethpH)s- {3 I@opdnén{)[{z-zgz-yl }cycl opr opaneca
oathyl)Bdind ¥R D0y | -1 { .0

o cal  nae. LIVEipibgmottbert ‘FP@@@’?“%‘“&%@ 4

‘5 (RT3 aorh S SIS PRE gy HerRe)earbonyl—i-oxo

YorQsiuimy Q%%Pﬂ*’%ﬁbi‘ﬁﬂ@ﬁ?ﬁh Wad)2lbrherhy| psope

3 whic %lgp@p arboxylic aci
P O)(,Eﬂ UUIIyIJ-l-i- oxo=118= rapntn
@ﬁ an ﬁ«g‘ S [I)-l? OE’I angino)caibapylitppopanoi c
in-1(4H) -)’l]blp enyl- 4—y] cyclopropanecarboxylic 500.2
[34L(cyc|opropylaﬁmﬁo)carbonyl] 4- oxo- 1, 8-|napht h
g*ggans}g{% 14bi 8B Ae I wiibrdey it hofeLBehf] OPToT
1 hyridi 11biph L4
67 3{ aciB- cycllopr opy?r ] m noj carl HSXCIP?IOHmE%rbTx%mnadht56§r1fk
din_44
1(4H) -yl ] bi phenyl - 3-yl }rnet hyl ) cycl obut anecazboxylic

acid 494.3 45
3-{3 -{3:- r(cvclooroovlan1no)carbonyL] 4- oxo- |, 8- napht h

29 yridin-

J

538.2

o
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1(4H) -yl ] bi phenyl - 2-yl }-2, 2-di net hyl propanoi c acid

482 2 46 1-({
WA Z00BH53T | opr opyl ami no) car bonyl | - 4- oxo- |, 8- PEFHEARPAF001800

di n-

1(4H) -yl ] bi phenyl - 2-yl } net hyl ) cycl obut anecar boxyl i c
acid 494.4 (+)-(trans)-2-{
"-[3-[(tent-butyl am no) carbonyl]-4-oxo0-1,8 47

30ylic acid 482.2 48
(+)- (trans) 2-{3" - [3-[(cycL/

paphthyridin=-1(4H) -yl ]1hi phenyl -4-yl }cycl opr opanecar box
O "0

-1, 8- 480.

naphthyrldln 1(4H) -yl ] bi g

ylic acid 3-f

am o)qgﬂ&bnyl]-4¥oxo
N

-[3-[ (cycl opr opyl am no){car bony] ] 4- oxo- 1, 8- napht hyri d

in 49
1(4H) -yl ] bi phenyl - 4-yl } bi
lic acid 492.2 50
4-{3"'-[3-[(cycl opropyl am
yridin- 1(4H)-yl]bi phenyl
acid 498.1 (trans)-2-{ 3

r/\ &i-s {_’2 flnnrnr'\/r‘lnnrl

xd--naﬂhth

-4-yl } - 4- hydr@#ypen Q9

310xo 1, 8- naphthyrldln 1(4
yl }cycl opr opanecar boxyli ¢

PCT/ CA2003/ 001800 EX. d
(+)-(trans)-2-{ 3 -[3-{
[ (di cycl-opropyl net hyl ) am
0x0- 1, 8- napht hyridin-1(4

yl }cycl opropanecar boxyl i ¢ aci

. 3" -[3-[(cycl opropyl am no
din 53 1(4H)-yl ] bi phenyl
aci d 496. 2

(+)-(trans)-2-{3" -[3-{[ (- hydroxycychepfop

) Zyi]- @) - pheny - 4- 484. 3
' 20d40048374
@i q$ws (M 1)+

nngérbbnyl } -4 52
H) -yl ] bilphenyl -4- 520. 4

bonyl } - 4 54 oxo- 1, 8-nappt hyri di n-1(4H) -yl Jbi pHenyl - 4-

AQD. O P-S W oWV A~V a¥alaVaValal

navul ic—.acid

32 (#¥)-(trans)-2- {3 [ 4- oxof

40Z. U yl Ibybl Ut upullpuun—

CHy  OH

A

3-{[(1
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55 phenylcyclopropyl)anino]carbonyl
- napht hyri din-1(4H)- 542.3
‘Wbp‘ 'ﬁﬁ%ﬁyl 4-yl }cycl opr opanecar boxyl i ¢ aci d B&/GA3003/041800
-[3-[ (cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
di n- 1(4kb-yl]biphenyl-4-y|}-3,3-dinethylbutanoic acid
496.2 (+)-(trans)-2-{3' -[3-1[(1-cyclopropyl-I1-. 57
nethylethyl)an1no]carbonyl} 4- oxo0- 1, 8-napht hyridin-1(4
—H)- 5083 vyl Jhi pheny] - :yllcvcjooropanecarboxyl|c
33 acid 1- ({3' -[4- 0x0-3-{ o 0O
[(2,2,2-trifluoroethyl)a
naphthyridin-1(4kb-yl]bip
} et hyl ) cycl obut anecar bo
(+)-(trans)-2-j3" -[3-{
[ (cycl opropyl net hyl ) am n
1, 8-naphthyridin-1(4H) -y
rboxylic 480.1. 11 acid |
(-)-(trans)-2-{3-fl uoro-
hydroxycyclopropyl)an1noFcarbonyI}-
di n- 500.1
1(4H) - yI]b|phenyl-4-y|}oyc|opropanecarbo %
34 (trans)-2-13 -.|_4-OXO-31|_\\) @ < UIIIUUI 61
o nethylethyl)aninolcarbonyl} 1, 8 napit hyridi n-1(4H) -yl ]
gﬁ) -(+)- 522.4 Dbiphenyl -4
- (+)-(trans)-2-{ 3 -[3-{
[ (1- met hyl cycl opropyl ) ami
0x0- 1, 8- napht hyri di n- 1( 4
}cycl opr opanecar boxyl i c
PCT/ CA2003/ 001800 EX. (
2, 2-di net hyl -4-{3" - [ 4- oY
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63 trifluoroethyl)anino]carbonyl

8- napht hyri di n-1(4H) -

W}Zl’ 9483 7Ani ¢ aci d
2-dinethyl-3-{3 -[4-0x0-3-{[(2,2,2 64
trifluoroethyl)anino]carbonyl}-1,8-naphthyridin-1(4kb-

2,

| ] bi phenyl - 538. 2
yl1bi pheny PCT/CA2003/001800

\ H 31 00

arboxylic acid
ro m no) car bo

4-yi} cycl opr opaneca

-4-yl }cycl opropaneca

I BN NI\

yl | bi phenyl - 524.4 4-yl }propanoic acid

(-)-(trans)-2-{3-fluoro-3"-[4-0x0-3-{[(2,2,2- 65

trifluoroethyl)am nolcarhonyl}-1, 8-naphthyridin-1(4H)-
36yl ] bi phenyl - 525.9 4- yl}cyclopr

(-)-(trans)-2-{3-chl oro-3 3-

nyl ] - 4- oxo- 66 N N

1,8-naphthyridin-1(4FD-yII%i

rboxylic 500.2 acid (+)-(tNansN2- f 3'-[4-o0xo0-3-{

[(2,2,2-trifluoroethyl)ari no] cdrbonyl } 67

1, 8- napht hyri di n- 1( 4H) - yl{] bi ph€

rboxylic 506.1* acid 29|OF N N CH -87 WO

2004/ 1148374 PCT/CA2003/001800

I
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N N OH 89 WD 2004/ 048374 PCT/ CA2003/ 001800 36 O O H
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-99 WD 21104/ 048374 PCT/CAZ O 0 3/

WHANBE N N 67 0 6 N - FPE G yrantson
OH 5 Oher variations or nDdificatlons, mhlch will be
obvious to those skilled in the art, are within the
scope and teachings of this invention. This invention
is not to be limted except as set forth in the

?gfﬁHﬂﬁMfm chats:
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e Nl called L1 AAd I\y! ) Nn- COON
A=y 7

63- C3- 4cycl oal kyl (C _4al kyll) m

-100 CLAIMS: 1. A Conpound represented by Forrmula (1):

Ydtically acceptable salt thereof, whePEI/RAZ03/001800
is phenyl, pyridyl, pyrimdyl, indolyl, quinolinyl,
thi enyl, pyridonyl, oxazolyl, oxadiazolyl,
t hi adi azol yl, or im dazolyl; or oxides thereof when Ar
is a heteroaryl; 10 Y is-000H,

,g}hzé)?%g% CXRNN R3-. \ Arc-YR2 5 (1) or a

SO _Udirny T (oI T H arr

: rein the

- Cl- 6al kyl and the C3_4cyc ' d\P ~Qnalrl y
substituted with hal ogen, Jg;iﬁrF nitrile,
and the (Cl_4al kyl) substi re optiomally I|inked
to forma C3_ 4cycl oal kyl dreinnis 0, 1, 2, 3
or 4, mis O, 1 or 2; Ris Hor
H . or -C
1 6al kyl , - C3_6cycl oal kyl {-C1_¢
6al kynyl, heteroaryl, or|heterog
substituted with 1-3 i ndependent
-Cl _6al kyl, -dC 6al koxy, PH, am no,

_C2. 6al kenyl , -C3_
S duUp, opti@nal ly

ha

|64

-(CO- oal ky| )-_5(}3-(0._- oal (yi ), llbtl O —COY; =N-D--Ct
-6al kyl, -O N=C 1_6al kyl substituents,
wherein pis 0, 1 or 2 ; . - NO2,
-Cl -6al kyl, -C3_6cycl oal 20 6clytkoal kyl
O C _6al kyl , F
O C3_6¢cycl oal kyl -Cl _6al k
kyl), - Cl_6al koxy, phen
amno, -C(O-C 1_hal kyl,
Cl- 6al kyl (=N-OH), - C( N=N
- CO_6al kyl (oxy) C1- 6al kyl

65
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6al kyl ), or -(CO_6al kyl)-SCk-(C1-6al kyl), wherein the
“§€§'¥'8 heteroaryl or heterocycle is optionakg%

U08ted with hal ogen, -Cl 6al kyl, -Cl_6al RSGHCA2003001800
hydr oxy, am no, or -101 -C(O -0 Cl-6al kyl, and wherein
the al kyl or cycloalkyl is optionally substituted with
1-6 independently sel ected hal ogens or -CH, and
wherein k is 0, 1, or.2; R3 is selected fromH,
hateogen—EN—GCL-6alkyl — - C3-6¢cycloalkyl  nitro, -

66C( O - C1- 6al kyl, -C(O -0 Q- 6al ky¥, ' CO- 6al kyl ),

-(CO 6al kyl )-SOn' - (A . al kyl ,

O C3-6¢ycl oal kyl , wherein 2 and wherein
the al kyl and cycl oal kyl substitut ed
with 1-6 i ndependently se| edied Nal ogen or OR 2. The
conpound according to clajml1, a pharmaceutically
acceptable salt thereof, 2] OYis

- C3-4cycl oal kyl ( C1- 4al kyl kher ei n t he
C3-4cycl oal kyl is optioni ' -

hal ogen, al koxy, hydroxy
(Cl-4al kyl) substituents| are optlona
forma C3-4cycl oal kyl

m+s 8—F—-o+—2—15-3—The

671, or a pharnaceutlcally
wherein Y is cycl opropyl -
The conpound according tg
pharmaceutically accept aljlle A
is -Cl-6al kyl optionally suBttltNted Mﬁth 1-3
i ndependent - Cl-6al kyl, -{d -
- (CO- 6al kyl ) - SOp- (C1- 6al Kyl ), |
=N- O Cl - 6al kyl , -O N=Gi - [6al k
substituents. 25 5. The donpound~acterdryg to claim 3,
or a pharmaceutically acdeptable
wher ei n '

Other variations or inodifications, 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.
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Rl is -C3-6cycloal kyl optionally substituted with 1-3

i ndependent -Cl -6al kyl, -C1-6al koxy, OH am no,

- (CO- 6al kyl ) - SOp- (C1-6al kyl ), nitro, CN,

=N-O d -6al kyl, -0- 30 N=C -6al kyl, or hal ogen

substituents. 6. The conmpound according to claim3, or

a pharmaceutically acceptable salt thereof, wherein

-102 R is hydrogen. 7. The conpound according to claim
CLAIMSY a pharmaceutical |y acceptable salt thereof,

wherein 5 R2 is hydrogen or -d -3al kyl or hal ogen; and

R3 is hydrogen or hal ogen. 8. The conpound accordi ng

to claim 3, orl.a phadapeuhd egprbynfdtsHoadla (nsal t

t hereof, wherein 10 R1 is -C3-6cycl oal kyl optionally

substituted with met hyl or h@ o; G&nd R is hydrogen.

pharmaceutically acce Nnereof wherein 15

Rl is cycl opropyl opti A{ut ed with nethyl

or halo; and R and R2 - 10. The conpound

according to claiml1, or a pharnaceutically acceptable

salt, wherein 20 Ar is pyrj pyrimdyl, or oxide

thereof. 11. The conpourl%’i?’-acco ding to claim 10 or a

phar maceutical ly accept abl & re| n Rl
~--d-6alkyl optionally substltut&{‘ h 1-3

i ndependent -d -6al kyl, -d 6 oxy, OH, ani no,

-(CO-6aIkyI)-SQo-(C|-6aIkyI) nitr8&

=N-Od -6al kyl, -ON=d - 6al kyl, or haI ogen

substi t uent s. D

or a pharmaceutically acceptable salt thereof, wherein
' Ar is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when Ar is a heteroaryl;
| Y is ~COOH, -C1-galky}(C1-4alkyl)n-COOH, -C3.4cycloalkyl(C1-_4alkylm-
COOH, wherein the -Cj-galkyl and the C3. 4cyclo’a]ky1 is optionally substituted with halogen,
alkoxy, hydroxy or nitrile, and the (C 4alkyl) substituents are optionally Imked to form a C3-
4cycloalkyl ; whereinnis 0, 1,2,3 or4, mis 0, 1 or 2

R is H or —-Ci-galkyl;

Rlis H, or —Ci-galkyl, ~C3-geycloalkyl, -C1-galkoxy, —C2-galkenyl, —C3-
6alkynyl, heteroaryl, 6;'fheterocycle group, optionally substituted with 1-3 independent
haloCy-galkyl, -C1-galkyl, —C1-¢alkoxy, OH, amino, ~(Co-6alkyl}-50p—(Ci-6alkyl), nitro,
CN, =N-0-C1-galkyl, -0-N=Cj -galkyl, or halogen substituents, wherein p is 0, 1 or 2;

R2 is H, halogen,-CN, -NO2, —C1.galkyl, ~C3:6eycloalkyl, ~O-.C3.
5cycloalkyl, O-C1=-6alkyl, O-C3_6cycloalky1-C1_6a1kyI(C3_5cycloa1ky1)(C3_6cycloa1kyl), -
C1-6alkoxy, phenyl, heteroaryl, heterocycle, amino, —C(0)C1-galkyl, -C(0)-0-Cj.-galkyl, -

C1-6alkyl(=N-OH), -C(N=NOH)C1.galkyl, —Cp-galkyl(oxy)C1-galkyl-phenyl, —-SOxNH(Cp-

6alkyl), or -(Co-galkyl)-SOK—(C1.galkyl), wherein the phenyl, heteroaryl or heterocycle is
optionally substituted with halogen, -C1-galkyl, —C1-galkoxy, hydroxy, amino, or
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12. The conmpound according to claim10, or a

phar maceutically acceptable salt thereof, wherein 30
Rl is -C3-6¢cycloal kyl optionally substituted with 1-3
i ndependent -d -6al kyl, -Cl-6al koxy, OH, am no, :
- (CO- 6al kyl) - SOp- (C1-6al kyl ), nitro, CN, =NOC

| - 6al kyl, -0- N=Cl-6al kyl, or hal ogen substituents.
-103 13. The compound according to claim 10, or a.

ﬁzgiw aéeut"kglal Iq acceptabl e salt thereof, wherein R

- &a bgatkyl, gnd whereprpthe gikyd aneyclesdion i engionally sulistifut@l with 1-6

ifd | of . & hereof |

‘m%’?‘é‘?ﬁ’ﬁ&g%@i‘@“hg%?éﬁéﬁ @%@?ﬂéﬁﬁ%@t‘%‘?ﬂq S oen 15

The conpoubd®SEE6F %HB“ ﬁoh‘gf’%ﬁ 0, “{droakyl, -C3-6cycloalkyl, nitro, -

(%b)aj@ta@mli ﬁﬂ)ﬁwﬁf@‘:@mﬂbﬁ@n’?*F(G@J%lkgbfére@%@-é_ﬂltkﬁf)@@n’-(Cl-
S(-(€3- on S,U ut.ed .wi .

oD P oREYE P BRI R il R 19D oSt et ana

caclodkyliin gptianatly ailstibiied odthd - haleparetily sadiad halogen or OH.

acceptable 15 salt thereof, wherein R is cycl opropyl

optionally substituted with nethyl or halo; and R and

R2 are hydr ogedhgcomapwebarcoring & diyidr bgern pbammecugeily acceptable
s@Pthereof ReheggAPOUNd according to _cI aim1l, which is

o g;;ﬁ?ﬁ;ﬁ%,gg%{&%ﬁ’@ﬂf@ i%gﬂ(ly BB i bae C %Sy dlbalkyl is
opﬁitphamyubsdlitqtbq wythIhefopen atiengy bydtyxy or dgilel;andthé (@N3kyl)
sé%f%dei%t&s%%é@}c?gqy ﬁ}ff{e@ﬂo%}x& grd?f&%rlciohﬂéf ,X v?rﬁélrélsn_nn Ias ,tlty,r?» or4, mis
Opl phZnyl - 3-yl }cycl opr opanecar boxyl i ¢ acid; 25

2-{3' -[3-[(cycl opropyl am no) car bonyl | - 4- oxo-1, 8- napht h

yridi n-1(4H)-y1rL-1, 1' - bi phenyl - 3- -
» 3. e compound according to claim 1, or a pharmaceutically acceptable

salt thereof, wherein
Y 1s cyclopropyi-COOH;
Ar is phenyl.

4. The compound according to claim 3, or a pharmaceutically acceptable

salt thereof, wherein .
Rlis —C1-6alkyl optionally substituted with 1-3 independent -Cj_galkyl, -Cj..

Galko;cy, OH, amino,‘ j(Co_ﬁalkyl)—SOp—(C1-6a1kyl), nitro, CN, =N-0-Cj_galkyl, -O-N=C1.

6alkyl, or halogen substituents.

5. The compound according to claim 3, or 2 pharmaceutically acceptable

~ salt thereof, wherein

R1is —C3_geycloalkyl optionally substituted with 1-3 iﬁdep::ndent —C-1 -6alkyl,
—C1-6alkoxy, OH, amino, —~{Co-6alkyl)-SOp—~(C1-6alkyl), nitro, CN, =N-0-C1-galkyl, -O-
N=C1.¢alkyl, or halogen substituents.

6. The compound according to claim 3, or a pharmaceutically acceptable

salt thereof, wherein
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B e Wt b adiailae LoV

met hyl pr opanoi ¢ aci d;
[(cyclopropylan1no)carbony|] 4- oxo-1, 8-napht h
1(4H) yl]-1,1" - bi phenyl -
met hyl pr opanoi ¢ aci d;
"-[3- [(cyclopropylan1no)carbony|] 4- oxo- 1,
thyridin-1(4H)-yl]-1,1" -bi phenyl -4- 30
nmet hyl but anoi ¢ aci d;
[(cyclopropylanlno)carbonyl] 4- oxo- I,
t hyfk idbiragent) -yl 1- 1, 1' - bi phenyl -
droxy)acetic aci d; -104 -------------- - 1-
N i( E,r( y;: 1t ‘%{‘l] an Hél %Cﬂarl(rhgg? 111411r 3og>(roa p a%nggé)uucgl)(y acceptable
yﬂlwmmnmanecarboxyllc aci d;
- (cis)- [h%{ 4ok melomﬁmrﬁgﬁogaf bpgy! ] - 4- oxo-1, 8-
aphthyrldln I - bi phe
yI}cycﬂ%bﬁép@ﬁéﬁapbbﬁyg@t acid; 5
-{3"-[3- [(cyclopropylan1no)carbonyl]-4-oxo-1,8-naphth
yridin-1(4H-yl]-1I, phenyl - 3-
yl }ecycl o opar}'ghed%oﬁw gc 5(%(1515 tqclg%ﬁoor@_pharmaceuucally acceptable
salf fierdoB-Wiaryial opropylan1no)carbony|] - 0x0- 1, 8- napht hyr

i di n-1(4r ¥
bi phenyl 4- % r}ﬁf%@l&al}g Oé‘-)f;‘}:l S%I}Sggué?q with m et%/l or halo; and

aci d; 2- R isdrydjogen.

{3 - [3 [ (cycl opropyl am no) car bonyl ] - 4- oxo- 1 8- napht hyr
idin-1(4H) -yl ]-3-fluoro- 10

1,1' - bi pﬁeny| -Theyomppund preopding treelbiox 3 ¢r@ phermaceutically acceptable

salf ﬁiefe)of %vherem
{3'- ycl o ropyl n1no)carbony|] 4- 8- naPhth
i di n | %ﬁols yqy? opropyl Bpt&ﬂ@ﬂwsubsututed w1th methyi or ha
3-vyl }cyc[mmm%a@qgﬁh@éﬁl ic acid; 2-(trans)-
{3"-bronmo-5"'-[3-[(cycl opropyl am no) car bonyl ] -4-oxo-1, 8
-naphthyridin-1(4H) -yl]-
1, 1" - bi piényl| Theybinpyondpcoptinerarifiaxy, dra pheirtacelfically acceptable
salé“ﬁfef s)-{3"-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo-1,
hyrldln 1(4H) -yl ] - 3- et hyl -
1,1 blpH@nWPyﬂﬂ ngawuﬂmbOD@ad@ﬁmnm@xyl|c aci d;
2-(trans)- (3

-[3-[(cycl opr opyl am no) car bonyl ] -4- oxo- 1,
8- napht hih di & epomp})\n jqeor g@tql'@lmlo or a pharmaceutically acceptable

&ﬂﬂm&ﬁmhiphenyl 4-yl }cycl opr opanecar boxyl i c aci d;

Rlis »~C1 -6alkyl optionally substituted with 1-3 independent -C1-galkyl, —-Cj.
palkoxy, OH, amino, —_(C()_ﬁalkyl)—SOp—(Cl_ﬁalkyl), nitro, CN, =N-0O-C1_galkyl, -O-N=Cj.
galkyl, or halogen substituents.

—_——

EQw ™' w— !

N
i &
I—‘-h: |\)~l=‘—r-'—~*< o< D WK K N

12.  The compound according to claim 10, or a pharmaceutically acceptable

salt thereof, wherein

R1 is —C3_gcycloalkyl optionally substituted with 1-3 independent -C1-galkyl,
-C].6alkoxy, OH, amino, —(C0-5alkyl)—SOp—-(C1*6alky1), nitro, CN, =N-0-C1 .galkyl, -O-
N=C1-galkyl, or halogen substituents.
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2-(trans)-
{3-chloro-3" -[3-[(cycl opropyl am no) car bonyl ] - 4-oxo-1, 8

-napht hyridin> 1(4H) -yl ]- 20 1,1 -bi phenyl-4-yl}

cycl opr opanecar boxyli c aci d;

2-(cis)-{3 -[3-[(cycl opropyl am no) car bonyl ] - 4- oxo-1, 8-
napht hyri di n=l (4H)-yl]-3-fluoro-1,1"-

biphenyl 4-yl } cycl opropanecar boxylic acid;
onyl ] - 4- oxo- 1, 8- napht hyri

3-[(cyglo | am nq) car
g ! - (E‘r( yé:/l ] DT&%)V/ aﬁ'ﬁ‘r‘ofamgéaﬁm;lpi @'Baldladi‘,ﬁa%ltlcally acceptable
sa ]Ftr efeBl - [ 4- ox0-3- ({[5-(trifluoronethyl)-1,3,4-th

i adi azoI -Rivh j.no} car bonyl ) -1, 8-
napht hyri di n-7 ( -yl']-1,1" - bi phenyl - 4-yl } cycl opr opane

car boxylic acid;

2-(tr ans)H{ 3 Tlf‘e-cfo{r[p%uﬁ (J%Y&l g'té)gllg B—I}/b] T ha}maceuttcally acceptable

V. - 0X0- 1, 8- nap yr|
Salia%P&gﬂJV% I -4-yl } cycl opr opanecar boxyl i c acid; -105

2-(tr ans)R hyfiRgex po--Cregatiyyl] spihilege.) et hyl ] ami no}
carbonyl) - 4- oxo- 1, 8-naphthyridin-1 H)

yl]-1,1 blphenyl 4-vyi }cycl opropanecar boxyli c aci d;

2-(tr ans)1 4- 0 The pofapBundoacderding to claim 10, or a pharmaceutlcgllx acceptable

sal{thé2of vfrhet«éiﬂ uor oet hyl )amm] car bonyl }- i, napht

1(411)

cycl opro par]j% Cé?%@?ﬁgy lééfilﬂnalé' substituted with methyl or halo; and
2- (tr ansR-i hydrdgdn3- [ (cycl opr opyl am no) car bonyl ] - 4- oxo-
1, 8- naphthyrldln 1(411) -

yI]phenyI}thlen 2-yl ) cycl opropanecar boxyl i c aci d;

2- (trans}6.  The compound according to clajm 10, or ewl'}ar% ‘g}l&lc?ll}gacceptable .

cyanocycl opr opyl ) am no] car bon
-Salt{t&éﬁéf?‘ﬁé[?&é’ n-1(411)-yi]-

1 1 [gu Fll?z rwpyczlogrb}}zdy:ptl;ml@mmlﬁ]afegwm mgthgpél%h band.
24 on 0XO0- na ri
bﬁ@R wﬁﬁ%b%ﬁ s‘ﬁp [}-3--10 nethyl gut a%m c

|n I(41i2

aci d )15 Y‘?IQE%T)OIZhalt{ggnfl uor 0- 3' - [ 4- 0x0- 3-
{[(2,2,2-trifluoroethyl)am no]carbonyl}-1, 8-

napht hyerl n ”131‘1(e46) y1] bi phenyl - 4-yl }cycl opr opanecar box

lic.a compound according to claim 1, which is
2- ("X?S{)zﬁ % (PX‘EWPB}H?@HWWWJ]@&DEM;H baphgpdin-L(47)-y1]-1,1-

biphbnyf- W@WJMrbﬂdﬂ%car{)mgy‘h% 2:1dy| I'bi phenyl - 4-

2-(trans)- {3'-[3- [(cycIopropyIammo)carbonyl]—4—oxo 1,8-naphthyridin-1(4)-y1}-1,1"-
bfphenyl— ~y1}cyclopropanecarboxyhc acid,;

2-{3'-[3- [(cyclopropylam1no)carbony1]—4—oxo-1,8-naphthyridin—1(4H)—y1]—1,1'-bipheny1-3- ‘
y1}-2-methylpropanoic acid;

2-{3 '—[3-[(cyclopropylamino)carbonyl] -4-0x0-1 ,S-naphth);ridin-l (4H)-yl}-1,1"-biphenyl-4-
y1}-2-methylpropanoic acid;

3-{3-[3- [(cyclopropyla.tmno)carbonyl]-4—oxo 1 8—naphthynd1n-1(4H)—yl] 1,1'-biphenyl-4-
y1}-3-methylbutanoic acid;

{33~ [(cyclopr0pylam1no)carbonyl] 4-0x0-1,8-naphthyridin-1(4H)-yl]-1,1' b1pheny1—4—
yl}(hydroxy)acenc acid;
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yl } meTyl ) cycl obut anecar boxylic acid; 15
(trans)-2-{3"-[3-[(cyclopropyl am no) car bonyl ] - 4- oxo- 1|,
8- napht hyri di n-1(411) - y1] bi phenyl -4- yl}
- 2-met hyl cycl opr opanecar boxylic acid; (trans)-2-
{3 -[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- |
, 8-napht hyridin-1(411) -yl ] bi phenyl - 2-
yl }cycl opr opanecar boxyli ¢ aci d;
trifluoroe [).am

C{gnﬁjRﬁ;y(}loqogylﬂgwqugi]nt{-ﬂig-j18)-naph§gndm— (t I}S—yl] ING b1pheny1 -4-
%%%Q?%Bﬁﬁ%k%ﬁoﬁhkgghpn0|c acid; (trans)-27

- | 4- oxo- 3-

2{([:1(s)2{31~[2 {tayclopropybeting)cydenyldtearobb Bypaphthyigdindbhbifryii Ll -biphenyl-

.- 2-yl | boxyl
L T A A I A
1= {Bemﬁéjfwrgm&ﬁm)@mml] -£8%6.9Rhaphthyridin-1(4H)-y1]-1,1-biphenyl-3-

thyri
YI}GMQBTOQMGWBWW%@yI } cycl opr opanecar boxyl i ¢ aci d;

? r%on%){z" 3¢ {écyc %pnrptylyc oz)ragbpow UrA-oxg-L4meeh Wdﬂl e ]Y,l]ul’ll-
b@hﬁ@ﬂht—ﬁ}’-@l Zidimel]ﬁﬂ&)&)egtbﬁdileﬁhbﬁwméhmd

2'((’;;“&51{ Cl olﬁg’lrl\gfgl?lgle"%%c?l%ﬁ%ldl(‘lﬁgftﬁlx%ﬂfaahmmnnHﬁ@aTygoS fluoro-

my? 9(1} iéroﬁbf'cgﬂfa pro ﬁét&:grbboxyl ic aci d; -106

(QlS))-?l{{B'F[éF[éc)ch)prq;afI&r{lmo)mdm’&yl] -4-0x0-1,8- naphthyndm—l(4H)-y1]-1,1'-biphenyl-
3% 2(512 2-tri flbuor oeth )am noj car bonyl }

e aC ARIORERT PP L3R
PR S Yobpe AR 0 Sttty 03

lﬁrblahwyiﬁtbél)cyy loprsipeheaaghoxaligpgidp 2-  di met hyl pr opanoi ¢

5Byl i £ il s ety
,)ﬂ-lbiﬁhéiryl 45)’3%%’#8?&@22?&%}&183& }-2,2-

Z{trf{r{% " ﬂ% [(elppransizsmph)sartosy bk o Smaphyedin: WA 2 methyl-

'Wli he%rﬁl [fg/‘iy%roél]c{panec 1§a |t acid; 3-

2]iBins}- $3{chlby@»BO[Bﬁ[fmscll@i‘bmmﬁﬁfomfbdnb&]%mi18 Bapbetpyhidingt (45)-y]-
A R e R

2- %m{,){% Li E(f %%/&W]&gﬁ&ﬁ&%}&gj 83BNy hisHinRidn 1R Rt fluoro-1,1"
b1pheny1~4 -yl}cyclopropanecarboxylic acid;
3'-[3-[(cyclopropylamino)carbonyl]-4-oxo-1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-4-
carboxylic acid;

2-(trans)-{3'-[4-0x0-3-( {[5-(trif1uor0metf1y1)— 1,3,4-thiadiazol-2-ylJamino} carbonyl);l ,3-
naphthyridin-1(4H)-yl]-1,1'-biphenyl-4-yl} cyclopropanecarboxylic acid;
2-(trans)-{3"-[3-({[2-(methylthio)ethyl]amino } carbonyl)-4-0x0-1,8-naphthyridin-1(4/)-y1]-
1,1'-biphenyl-4-yl} cyclopropanecarboxylic acid;

- 105 -



10

15

20

25

yl } met hyl ) cycl obut anecar boxyl i ¢ aci d;
(+)-(trans)-2-{3" -[3-[(tert-butyl am no)carbonyl]-4-oxo
-1, 8-napht hyri di n-1(411) -yl ] bi phenyl - 4-
yl }cycl opr opanecar boxylic acid; 15 (+)-(trans)
2-{3" -[3-[(cycl obut yl am no) car bonyl ] - 4- oxo- 1, 8- napht hy
ridin-1(411)-yl]bi phenyl - 4-yl}cycl opropanecarboxylic
aci d;
23tfaBl)- B3 Gy PRy ami no) car bonyl ] - 4- oxo- 1, 8- napht h

{ i ) (t_%ﬂ%f% s%#gﬂ%q@”amm"} carbony)-d-oxo-1,8 naphthyridin-1 (4.

rjdin-1
yijr%,g-rQ@I@nm{-{[-yl}.cﬂIpplrbbarﬁh%aﬁbb?ﬁﬁcbfg%%y| ] - 4- ox0-1 , 8- napht h

car

24 3-1h3 cygl opropyl am no
;l/(%) n{!3 1Q4%)ﬁ§)i&}%b% roethyl)gmifto]caohygl! OXYRSRE 2001 S (4E)-y1]-

Lacbigher(yl-# P e S
ziéa(%-é@%-zg%%g?%g{agﬁxgﬂﬁ B§'i no] car bonyl }
\FBKE- 1383 Haprlopppydinino)carbonyl] 4-oxo. 5. bihidia
Rt LRSSl O PRSI
2- ta{ls)"{%'-@-[{((dmhmg@ﬁ (-1 AT k-1, on }] - 4- 0x0- 1, 8- napht h
1Al oyl B RheRo g a?’}’,r%-}-ﬁm%tl nopbetaymiai .
I,Défglipgf;eﬂyggf-yﬂc clgprjopalmgcfrbﬂyﬁc a)(/;ig; Wyhapbtttamaline 1(47)-y1]
3-&[}[@%@@}1&&%‘6&% me 1-hydr oxycycl opropyl ) am no] car
|} - 4- 0Xo- 1, 8- Ty IRaT nS-pepifyridin-1(4H)-y1]-1,1 b

me&%}%%}w o)i(G(l);4-yI }gsél op?opaneca?ﬁyl incl: g\(ﬂfnd};,l] L1biphenyl-4-y1}-3.

)kt s 8nsy - 2-{3' -[ 4- oxo- 3-{[ (1- phenyl cycl opropyl ) am n
(+%ﬁa3??b%ﬁ§ﬁ"9i9-é: a‘ﬁ*%mﬁzamtrﬂﬂu@wahynmn%]c hon
Hap?thmdm,HnH)_yﬁb}ﬂhbﬁ%94_glﬁ]5 )%Eanecar boxyl'i ¢ a FyPonylet.8.
1_({{g§'ﬁ,-_bs -1 (cy_cll opr opyl _‘31’6‘8\?%’6913}]3?1’-3/410@&@; 1,
oot P XM b .

1- {%' -J[og- oxgcaﬁb({x[yﬁgﬁﬁfiz-t rifluoroethyl)amn no]carbonyl

(trans)-2- @ oS | 1,bj phenyl -
YI:}S_- |t net E(S?) g%%%&i%%%ﬁ%&‘@q)écil@,hﬂ’@ﬁdim1(4H)—yl]biphcnyl-4-
%P%-]%y{f‘?yﬁ%‘lpzﬂf@ﬂﬁdnyﬁcaciaj -[3-{[ (1- hydr oxycycl opropyl)
(tranamqgllga[r(ﬁgmﬂ - 411 0x0-1, 8-
ht h PP B omEty-oxd-1 BYrepbingna; i
e T A
B} ,2-trifluoro-|- -1,
3 m'eg{)é]-gp{'?tz-[]ém(%fﬁh{[(z,2,2-t1‘1ﬂu0roethy1>)/amm0}/carbon lé__l _ g idin-
Yl]blli’(eﬂig}‘*-y’lj})u{a%‘i%fg%h@g”y'{ 34 %”3} cycl opr opa?{ cai? BISWWIE n-1(4H)-
(frans 1 I({j_3’_'- me&@ zﬂitﬁél%r))@t'-i{}fjjﬁ-]l&%ﬁ banyl } - 4- oxo- 1, 8- napht
(e {d, AU 15 Samhthyidin
Yl]blpmﬁ)}l-%-ﬂ} g)‘Ciloli)l)rc-"PanecarboxyIic acid:; L naphiidin 1)

(trans)-2-{3'{4-ox0-3-1[( |
N ) {. [4-0x0-3 {[(2,2,3,3,3—pentaﬂuoropropyl)amino]carbonyl}—I,S-naphthyn'din-

{ H)-yl]b1phenyl-4—yl}cyclopropanecarboxylic acid;

trans)-2-{3'-[3- i ,
( )-2-{3-[3 [(cyclopropylammo)carbonyl]—4~0x0—1,8~naphthy1idin—1(4H)-yl]bi henyl-4
yl}-1—ﬂuorocyclopropa.necarboxylic acid; S
(+)-(trans)-2-{3- -3 i

) ( 8)-2-{3-chloro-3 —[3-[(cyclopropylammo)carbonyl]-4~oxo-1,8-naphthyn'din—1(4H)
yl]bxphenyl~4-yl} cyclopropanecarboxylic acid,; | -
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10 yl ] bi phenyl - 4-yl } cycl opr opanecar boxyl i ¢ aci d;
2,2-dinmethyl-4-{3" -[4-0x0-3-{[(2,2,2-trifluoroethyl)am
i no] car bonyl }-1, 8-napht hyri di n-1( 4H) -
yl ] bi phenyl - 4-yl } but anoi ¢ acid; 2,2-dinmethyl-3 -
(3'-[4-0x0-3- {[(2,2,2-trifluoroethyl) am no] carbonyl
} -1, 8-naphthyridin-1(4H)- yl]biphenyl-4-yl}propanoic
acid; 15
Sdhsdt baps) 1 2- { 3- [3 [ (cycl opropyl am no) car bo
(3§?IT‘{S 5 Qﬁ‘f‘oﬁéﬁ @@?ﬁ%r“ﬂ porog 1n0]carb0nyl} 1,8-naphthyridin-1(4)-
yﬂh@hmgmathgékmk £4290 Xgﬁgg&garboxyllc acid; or

rans) - 2- -

{{ﬁ(@ [%Ciflqnfmrl@@m&aﬂgdnyb}m -ow0-¢ Beiphtytidih- B4RORoiPHehH-4-y13-2.2-

diniet phenyl 4-yl }cycl opr opanecar boxyli'c
am%ﬁﬁb%amgulﬁ corrpound of claiml1 which is 2-(trans)-

343 [3Bf&e3e A
dj% % E]ag{] Eaﬁy@lmmg)(djw 31?%40@%?9 Ma}ah&lyﬂb‘ﬁ 1(4H)-yl]bipheny}-3-yl}-2,2-
Y %“y‘? cig;. yI }cycl opropanecar boxylic acid; or a
1- | .t th f..19
mﬁ?ﬁ?ﬁ?‘?‘?a B P o8 - Lty ing (470 bipheny. 3
it é%‘é@iqb@ainbgarbtﬁmuacme amount of the conpound
f | 1to 18
> Sﬁiﬁ’ .@é’ P‘IOEXWH‘%%E&%&@T@QHB F-oeplehisiip. 160 -gl]biphenyl-2-y1}-2,2-

dlmuhylpmnbic@aid y accept able carrier. 20. A
tion of claim19 Whl ch conpri ses

ceut i cal conposi
}M Si |on according to claim19 or
yi )Enﬁga%m%ﬁl ctagb ]g ’1 sing a Leugot riene receptor
(PefiEageni3(3- Tckesipbniepa ;@ﬂyﬂbgﬁ'ssn Rt g (4 VIbiphenyl-4-

I}I\/IZ/I\/B ant ag gnl st, a.cor er ol
Yl Y nyapanerarspxyicasidy 2 adrenoceptor 5 agoni st 22 The

+ fri ¢ psltian rdlng oclaiml
( )Fﬁﬂﬁﬁﬁ@cgy[ g@»{yt %er CO O)C%Iibﬂ C124 gléplgquld,a@-l(élﬂ) -yl]biphenyl-

—yﬂh@m¢lbpqopanecarb@t(pmo avid:or an NSAI D. 10 23. The use of a
3{§ accrdJn to any of clains | to 18 or a

-3t yc opropy aminojcarbonylj-4-oxo-1 ,8-naphthyridin-1(4)- -yljbiphenyl-4-

yl}bicyelo[1.1.1]pentane-1 -carboxylic acid;
4-{3-[3-] (cyclopropylamino)carbonyl] -4-0x0-1,8-naphthyridin-1 (4H)-yl]biphenyl-4-y1}-4-
hydroxypentanoic acid;
(trans)-2-{3'-{3-{ [(i)-c'is—(Z-ﬂuorocycldpropyl)amino]carb onyl}-4-oxo-1,8-naphthyridin-
1(4H)~y1]—(+)—bipheny1—4—yl} cyclopropanecarboxylic acid;
4-{3'-[3- [(cyclopropylammo)carbonyl]-4-0x0 1 8-naphthyr1d1n~1(4H)-yl]b1phenyl-4 -yl}-2,2-
dimethylbutanoic acid;
(H)-(trans)-2-{3"-[3- {[(1-hydroxycyclopropyl)ammo]carbonyl} -4-0x0-1 8—naphthynd111—1(4H)-
yl]blpheny1~4~yl}cyclopropanecarboxyhc acid;
(+)-(trans)-2-{3'-[4-0x0-3- {[(1 -phenylcyclopropyl)amino]carbonyl} -1,8-naphthyridin-1(4H)-
yljbiphenyl-4-y1} cyclopropanecarboxylic acid;
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pharmaceutically acceptable salt thereof for the
manuf acture of a nedi canent for the treatnent or
prevention of asthma, chronic bronchitis, chronic
obstructive pul nonary disease (COPD), eosinophilic
granul oma, psoriasis and other benign or malignant
proliferative skin diseases, endotoxic shock (and
associ ated conditions such as lamnitis and colic in
433 é‘& 15 septjqg shock, ulcerative colitis, Crohn's
sBalerclons %@PbeQﬂyﬂwom—uSH@phWUQMI(&Hﬂﬂﬁulphenyl 4-yl}-3,3-

dﬁﬁéﬁimuw it tory arthritis, osteoporosis, chronic
gl orrer ul onep E tis, atopic dernatltls urticaria,

14 ¢RH[¢- Oweép{[(zdaﬂﬁ:mﬂdomhﬂ@gmﬁchﬁrbhbmﬂ} mf Ehtthyndltn-l(4H) yl]biphenyl-
| SUTr ngqrone cnroni c Structil ve
4"6’5%?%@* %P 3’&%"@‘% Yi%{nﬂ% s, diabetes insipidus,
(D (trhegioc {3-Hireol 393 (A1 llﬁrﬁﬁi)\é' ¥éi§5}by§r1 %(ﬂ(:hx%an g%”&lo 1,8-
S I0oSI S,

conj unctivitis, arteri €r osc

ﬂ%@&yﬂgéhl@fﬁﬂﬂ]bnﬂﬂew#mﬂ} chlomapmecm'bwgmc acinle umat oi d

(fl;%é%)g:t{ﬁ JE oxg[#éﬁé@%?%iﬁﬁnd S %@’] igglFIDnoa]garbonyl} 1,8-naphthyridin-
l(hmrﬁe%qihbgﬂ @91}sﬁ§éﬂrbﬁan%séxgoxm%ﬁr ial, fungal or
viral induce sepsi s or septic shock, |nflannat|on

(Fantgansyreold - E%{Mk@n@hséwcmmlmm@]smbomgémal 8mphthyr1d1n—1(4H)

g O Yt Sors AR IRGHIE honopol ar depr ogsi on,

2 :adunahﬂn@ {BHA@XOS- (UL czd@gmaﬁfea{yl)aﬁum]éﬁb&mﬁm ﬁzﬁ‘)hthyndm-l(ﬂf)-
nfl a ﬁry conmponents, 25 Parkinson di seas

yli&l“%’ﬁ’g}%?’ bUPYis A8, spinal cord trauma, head i njury,

2,74 rﬁétﬂirl% %9'[3 Ik {[t(2 E%niﬁ'ﬂqlo Xﬁl\%.)ﬁm%] jca%ﬁ Zf g%r}baé)&ﬂgndm—l(tlﬂ)- ‘

i nvasi on of nornal ‘t1SSuUes.
Yl]bm‘mnﬂr%gl}pmpanmc atidcl ains 1to 18 or a

sﬁ%ﬁ»fﬁﬂp gal !’)'a[fa‘?gg @)t ap) an;lg%; tcg%hgg)rﬁl%%ﬁ@(foo{;&tnaphthyndm-1(4H)

' yl]@ﬁﬂlemﬂupﬁ} C%prgﬁﬁe% licGefRBPOUN d according to

cllaim 23 wherein the amdunt 1$ insufficient to cause

(ﬂsﬁ@@ﬁ)s%{a' -[da0%g- %é[(ﬁérﬁ—tnﬂumﬁsﬂiﬁ)amcmbmﬂm@ﬁapﬁﬂlyndm-1(4H)—
yl]gﬁ)%gléqqu}t%l&lral m 2 re @ the subject is a human

of ‘dge 55’ or @%%ar“ec%wc onpound of Formula (1) in

any of clains 1 to 18, for use in treatnent or

prevention of an ailnent as set forth in claim23. 28.

A phosphd8i éstanpeyad of eleimdsvhitlois conpri si ng an

2-(3'91‘?3‘3%@B‘l-ﬁcyclopropylannno)carbonyl]—4-0xo-1,8-naphthyr1d1n—I(4H)—yl]-3~ﬂuoro-
1,1'-biphenyl-4-yl} cyclopropanecarboxylic acid;
or a pharmaceuticaily acceptable salt thereof.

19. A pharmaceutical composition cdmprising

a therapeutically effective amount of the compound according to any one of

claims 1 to 18 or a pharmaceutically acceptable salt thereof: and
a pharmaceuticaily acceptable carrier.

20. A pharmaceutical compositioﬁ of claim 19 which comprises a

compound according to claim 18.
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. e d of
hosphodi est erase-4 inhibiting anpunt .of a conpoun
fporrrgla (1) as defined in any one of 10 clainms 1 to
18, in association with a pharmaceutically acceptabl e

carrier. -110

21.  The pharmaceutical composition according to claim 19 or claim 20,
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.

22.  The pharmaceutical composition according to claim 19 or claim 20,
further comprising a COX-2 selective nhibitor, a statin, or an NSAID.

23.  The use of a compound according to any of claims 1 to 18 ora
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the
treatment or prevention of asthma, chronic bronchitis, chronic obstructive pulmonary disease
(COPD), eosinophilic granuloma, psoriasis and other benign or malignant proliferative skin
diseases, endétoxic shock (and associated conditions such as laminitis and colic in horses),
septic, shock, ulcerative colitis, Crohn’s disease, reperfusion injury of the myocardium and
brain, inflammatory arthritis, osteoporosis, chronic glomerulonephritis, atopic dermatitis,
urticaria, adult respiratory distress syndrome, infant respiratory distress syndrome, chronic
obstructive pulmonary disease in animals, diabetes insipidus, allergic rhinitis, allergic
conjunctivitis, vernal conjunctivitis, arterial restenosis, atherosclerosis, neurogenic
inflammation, pain, cough, rheumatoid arthritis, ankylosing spondylitis, transplant rejection
and graft versus host disease, hypersecretion of gastric acid, bacterial, fungal or viral induced
sepsis or septic shock, inflammation and cytokine-mediated chronic tissue degeneration,
osteoarthritis, cancer, cachexia, muscle wasting, depression, memory impairment, monopolar
depression, acute and dﬁronic neurodegenerative disorders with inflammatory components,
Parkinson disease, Alzhgimer’s disease, spinal cord trauma, head injury, multiple sclerosis,

tumour growth and cancerous invasion of normal tissues.

24.  The use of a compound according to any of claims 1 to 18 or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for enhancing

cognition.

25.  The use of a compound according to claim 23 wherein the amount is

insufficient to cause emesis in said patient.
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26.  use of a compound according to claim 23 wherein the subject is a
human of age 55 or older.

27. A compound of Formula (D in any of claims 1 to 18, for use in
treatment or prevention of an ailment as set forth in claim 23.

28. A phosphodiesterase-4 composition comprising an acceptable
phosphodiesterase-4 inhibiting amount of a compound of formula (I) as defined in any one of

.claims 1 to 18, in association with a pharmaceutically acceptable carrier.
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