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TITLE OF THE INVENTION

ALKYNE-ARYL-NAPHTHYRIDIN-4 {1H) ~ONE DERIVATIVES AS TYPE IV PHOSPHODIESTERASE
INHIBITOR ' '

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION :
The present invention is directed to compounds that are alkyne-aryl
10  substituted 1,8-naphthyridin-4(1H)-ones. In particular, this invention is directed to
phenyl substituted 1,8-naphthyridin-4(1H)-ones which are phosphodiesterase-4
inhibitors wherein the phenyl group is at the 1-position and contains a 2-alkyne
substituent group further optionally substituted.

15 RELATED BACKGROUND
Hormohes are compounds that variously affect cellular activity. In
many respects, hormones act as messengers fo trigger specific cellular responses and
activities. Many effects produced by hormones, however, are not caused by the
singular effect of just the hormone. Instead, the hormone first binds to a receptor,

20  thereby iriggering the release of a second compound that goes on to affect the cellular

- activity. In this scenario, the hormone is known as the first messenger while the
second compound is called the second messenger. Cyclic adenosine monophosphate
(adenosine 3’, 5’-cyclic monophosphate, “cAMP” or “cyclic AMP”) is known as a
second messenger for hormones including epinephrine, glucagon, calcitonin,

25  corticotrophin, lipotropin, luteinizing hormone, norepinephrine, parathyroid hormone,
thyroid-stimulating hormone, and vasopressin. Thus, cAMP mediates cellular
responses to hormones. Cyclic AMP also mediates cellular responses to various
neurotransmitters. _

' Phosphodiestérases (“PDE") are a family of enzymes that metabolize

30 3,5 cyclic nucleotides to 5’ nucleoside monophosphates, thereby terminating cAMP:
second messenger activity, A particular phosphodiesterase, phosphodicsterase-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

L




Abstract: Conpounds represented by Fornula (1) or a phabg pFeBgRHI I8! | Y -
acceptabl e salt thereof, are phosphodiesterase 4 in- hibitors useful in t he ™

tr eat nenWQ93H81Mma and i nfl ammati on. 28 February 2006 WFOBLA4BHIY T TLE \
OF THE | NVENTI ON PCT/ CA02/ 01324 ALKYNE- ARYL- NAPHTHYRI DIN-4 (1H) --ONE

DERI VATI VES AS TYPE |V PHOSPHODI ESTERASE | NHI Bl TOR BACKGROUND OF THE

| NVENTI ON FI ELD OF THE | NVENTI'ON The present invention is directed to
conpounds that are al kyne-aryl 10 substituted 1, 8-napht hyr| di n-4(1H) - ones.

I I h '
4G hepht risseaviea eadh SERbEE Sl S SR Rl oith SRR
- wherein t hepehesyd p:gﬂmplslt&hav@dttb@lay vagsig fodes inmtlergimand/ersingammaiogy ne
substi t uent éi%{‘é ?£ {Jﬁl rt. ??3:1 e’?g%&)ﬁg{ lh?ﬁ %lﬁjﬁ@ﬁgﬁ&alaﬁgltﬁg'@c%@mbND

Hor nones af® vari ous r.activi t%\ In many
respects, hoﬁommémtpmﬂuasd@m&hﬁb@ﬁ@ﬂs@ﬁ 40 bpyeficialu affpgt ]Eiﬂyl Rar responses,

and - acfi vj ! gﬁ?im?{ofn&ﬁﬁweﬁlﬁ%%ﬁrﬂk fYr6uAe sovd @vRpeindsand not caused

by the S|ng b hor nmone.” I nstead, the hornone first
 binds to acompaspions thaphibkitFREY 26tiYigeri ng the rel ease of a second conpound
that goes on to aff Eﬁtmz& BEcdiRbiulia the asé bMPDE4 inhibitdrs is the sidarifost afhe

| hor mone i s known a flrst S er, wh dis
k caI | ed thee@%%"b\‘fﬁm % ?F@é%bserdg‘if‘%f Gaér?%g‘#lﬂée%gn ﬁ[géséqﬁ’;&teg&mg&)ggnom ne 3'
© 5'-cyclic omwephdsphiatEBurhowiVi Anar Réze Yo Mad. Cham.) jﬁkﬁ%"\ﬂ?%& %Fond
] rressen r fﬁl‘?ﬁ Bolr nes %&cl_gllqg_gg@ﬂ RJIQP_[P aagogeu%c%ﬁ,om n,

cortic ut el ni zi'ng hor none,” nor epi 2
par at hyr 0| Bzopbysmﬁiel,m 1320080 %Bl@hﬂsﬁmiﬁﬁ'getﬁbf d. Choigr» 325 {;ﬁgg@??ﬁ)’ Thus, )
- CAWP nedi af 65p GabhtHatibd S RRASERiation BOMERBRSity &/mlelu@démﬁbmmefﬁdtsat es

("PDE") " ar extbiicdon yrgPs erpRmeds A3 Gesrababiy S toglge PSR 2oc
nucl eot i deppdudbol, MBS E908) aap DaRpitadtas, Adhdn Ebyrmerali, #6B3ng cAVP
15 89(1 998), there is great interest and research of therapeutic PDE4 inhibitors. :
International Patent Publication WO9422852 describes quinolines as
' PDEA4 inhibitors. Internationa! Patent Publication WO09907704 describes 1-aryl-1,8-
naphthylidin-4-one degivatives as PDE4 inhibitors.
AH.Cook, et al., J.Chem. Soc., 413-417(1943) describes gamma-
20 pyridylquinolines. Other quinoline compounds are described in Kei Manabe et al.,
J.Org. Chem., 58(24):6692-6700(1993); Kei Manabe et al., JJAm. Chem. Soc.,
115(12):5324-5325(1993); and Kei Manabe et al., J.Am. Chem. Soc., 114(17):6940-
6941(1992). '

, Compounds that include ringed systems are described by various - )
25  investigators as effective for a variety of therapies and utilities. For example,
Tnternational Patent Publication No. WO 98/25883 describes ketobenzamides as
calpain inhibitors, European Patent Publication No. EP 811610 and U.S. Patent Nos.
5,679,712, 5,693,672 and 5,747,541 describe substituted benzoylguanidine sodium
" channel blockers, U.S. Patent No. 5,736,297 describes ring systems useful as a
30  photosensitive composition.
U.S. Patent Nos. 5,491,147, 5,608,070, 5,622,977, 5,739,144,
576,958, 5,780,477, 5,786,354, 5,798,373, 5,849,770, 5,859,034, 5,866,593, -
5,891,896, and International Patent Publication WO 95/35283 describe PDE4
* inhibitors that are tri-substituted ary! or heteroaryl phenyl derivatives. U.S. Patent No.
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-or phiarmaceutically acceptable salts thereof, ‘which can be phosphodiesterase-4

inhibitors.

Also disclosed herein is a pharmaceutical composmon which may include an effective amount
of the novel alkyne-aryl substituted 1,8-naphthyridin-4(1-H)-ones and a pharmaceutically acceptable
carrier. Further disclosed herein is a method of treatment in mammals of, for example, I} Pulmonary
disorders such as asthma, chronic bronchitis, chronic obstructive pulmonary disease (COPD), adult
respiratory distress syndrome, infant respiratory distress syndrome, cough, chronic
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Bone disorders such as osteaporosis, xiii) Cardiovascular disorders such as arterial
Testenosis, atherosclerosis, reperfusion injury of the myocardium, and xiv) Other
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20 rejection and graft versus host disease, and cachexia — maladies that are amenable to
‘amelioration through inhibition of the PDE4 isoenzyme and the resulting elevated
CAMP levels — by the administration of an effective amount of the novel alkyne-aryl
substituted 1,8-naphthyridin-4(1H)-ones or a precursor compound which forms in
vivo the novel alkyne-aryl substituted 1 8—naphthyndm—4(1H)-ones which are
25  phosphodiesterase-4 inhibitors.
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bal koxy, R3 is absent, H, OH, -N(Co-6alkyl)(Co-galkyl), halogen or C1.galkyl,
wherein any alkyl is optionally substituted with 1-6 independent halogen, OH, or
- -N(Co-galkyl)(Co-6alkyl) substituents; )
R4, R5, RS, and R7 each independently is H, halogen, ~CJ -6alkyl,
5 Cj-galkoxy, -SOp—(Cj-galkyl), nitro, CN, or -N(Cg.galkyl)(Co-6alkyl), and any
alkyl is optionally substitated with 1-6 independent halogen or —OH substituents; and
R8 is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when
R8 is a heteroaryl; or H, -Cj.-galkyl, or —C3-geycloalkyl, and any alkyl is optionally
10  substituted with 1-6 independent halogen, -N{C-galkyl}Cop-galkyh), -N(C3-
' - qeycloalkyl)(Co-salkyl), -N(C3-7cycloalkyl)(C3-7cycloalkyl), N-heterocycloC4-
7alkyl, ~SOn—(C1-galkyl), ~SOn—{aryl), or -OH substituents. '
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disease, comprising the step of administering a therapeutically effective amount, or a

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

acceptable salt thereof.

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

In a sixth aspect, there is provided a compound as defined above, or a pharmaceutically
acceptable salt thereof for use as a phosphodiesterase~4 inhibitor.
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a therapeutically efe?je]ctl vtg&llﬂgﬁrél)%%#&édoa} ang“%%ﬁﬁﬁﬁﬁ ‘éegiltnf"gabﬂ? g&f‘?e\ﬁéa
anount, of phnsphodiesioasetd-tbibitef.i ned above or a pharnmaceutical ly acceptabl e
salt thereof. In a sixth aspect, there is provided a conpound as defined

~above, or a phar i I ccept ab salt. thereof for use as a
“phosphodi est er asﬁ%ﬁkﬁ%ﬁ%‘ft{tgﬂ%wi@ f YsESf 2serbexamidepr selassefineds pect |

there is prdvveiadhemphibephodiaesddrtmen fé thdtabihdnOr PRRRITAGCE Y Aifidnt as

- conposi ti onggQaPlbhed Ng an accept abl e phosphodi est erase-4 inhi biting anpunt
of a conpound as defined above, or a pharmaceutically acceptable salt
thereof, in association with a pharnmaceutically acceptable carrier. In an
ei ght h aspect, there is provided N Cyclopropyl-I-[3-(l-oxido-3

DETAILED DESCRIPTION OF THE INVENTION

A compound of this invention is represented by Formula (I):

4c




E";__i,pyrl di nyI et hynl ) phenyl ] -1, 4-di hyfro[ 1, 8] pht hyri di n- 4- ongg Ba5@ERRE! de or
a phar maggbofabd ¥ accept abl e salt thereof as defined apaye.ad g ninth
aspect, there is provided a pharnmaceuti cal conp05|t|on conprising a

t herapeutically effective amount of a carboxam de or salt as defined above,

in association wth a pharnmaceutically acceptable carrier. In a tenth

aspect, there is provided a carboxam de or salt as defined above for use as

a phosphodi esterase=4-inhibitor. In an el eventh aspect, there is provided

a use of a carboxam 'de or salt as dghi ne@d above in the manufacture of a

medi cament for the treatnment i fn o%ﬂan ailment as defined above.
. DETAI LED DESCRI PTI ON OF THE I nd. of this invention is

represented by Fornula (1); % 28 February 2006

PCT/ CA02/ 01324 or a pharnaEEut cceptiabl e salt thereof, wherein Ris

H, --Cl-6alkyl or --C3-6cycloal kyl; Rl is H, or a-Cil-6alkyl,

- C3-6¢cycl oal kyl, -C1-6al koxy, -C2- kené - - C3-6al kynyl

-C(O-Cil-6alkyl, -C(O-aryl, ébﬂ) SOn- (C1- 6al kyl),

-(CO-6al k"Yl)-SOn- (aryl), phenyT, oaryl, or heterocycl oC3. 7al kyl
-group, wherein any of the groups is optF aIIy substituted with 1-3

i ndependent, -C - 6al kyl, Cil-6al koxy, OR -N Fﬁalﬁﬁt)(co 6al kyl),

- (CO 6alky1l) - SOn- ( C1- 6aIkY1) nitro, 10 CN, =NyO Cl-6al kyl, -O N=Cl -6al kyl,
or hal ogen substituents; R2 is® absent, H, hal oggn, --Cl-6alkyl,
--C3-6¢cycl oal kyl, -C1- 6a|kyI(C3 6cycl oal kyl) (C3-6¢cycl oal kyl), -d -6al koxy,
phenyl , heteroaryl het erocycl oC3- 7al kyl, nitro, CN, =N O Cl-6al kyl,

N=Cl1- 6al kyl , -N(CO 6al kyl ) (C0. 6al K§) ), NHSOn- (Cl - 6al kYl ),

e

HC( O) - - Cl; Giypal kyl, -C(O -0 -Cl, - 6al kyl ,
-Cl-6al kyﬁ?‘%%%‘a"w% £ t%lle Saj‘ﬁhmg)p)”h Ii kyl ( oxy) CX- 6al kyl - phenyl |
- SONNH( CO- 6al kyl) - -3563( 6al kyl), wherein the phenyl
het er o&ryl or het er OR!,’IBHE@,@‘ a7-eﬂ1k5¢1kyls—@pﬁcwhmﬂkﬂ —@ubdkonut ed WI t h hal ogen,
-Cl . . 6al ky! | r O¥) | K1
O -0 CI ‘f‘a Hendf € \dk@f@? < lo'%@'g%@ B ICRAIN 800G g

in d e p endengalipd), egémﬁdky mﬁgy}); php@m §eteroaryl or heterocycloCs. 7a1ky1 group,
“wherein any of the groups is optionally substituted with 1-3 independent -C1-galkyl,

o -C1-galkoxy, OH, -N(Co-galkyl)(Co-6alkyl), -(Co-6alky)-SOn—~(C1-6alkyl), nitro,
10 CN, =N-O-C1.galkyl, -O-N=Cj_galkyl, or halogen substituents;.
' R2 is absent, H, halogen, —C1-galkyl, ~C3-gcycloalkyl,
-C1-6alkyl(C3-geycloalkyl{C3-geycloalkyl), ~-Ci-galkoxy, phenyl, heteroaryl,
heterocycloC3.7alkyl, nitro, CN, =N-0-Cj_galkyl, -O-N=Cj-6alkyl, -N(Co-
L 6alkyl)(Co.galkyl), ~NHSOy~(C1-galkyl), -NHC(O)-C1-6alkyl, -NHC(O)-ary},
) 15 -C(0)-Cj-galkyl,-C(0)-0-C1-galkyl, -C1-6alkyl(=N-OH), —C(N=NOH)_Cl__5a1kyl,
. -Co-6alkyl(oxy)Ci-galkyl-phenyl, -SOpNH(Co-galkyl), or -(Cp-6alkyD-SOn—(C1-
6alkyl), wherein the phenyl, heteroaryl or heterocycloCs 7alkyl is optionally
substituted with halogen, -C1.galkyl, -Cj-galkoxy, hydroxy, -N{Cp-6alkyl){Co-
galkyl), or -C(0)-0-C1-6alkyl, and any alkyl is optiohally substituted with 1-6
20  independent halogen or —OH substituents;
nis0,1,0r2;
R3 is absent, H, OH, -N(Co 6a1kyl)(C0,6alkyI), halogen or C1-galkyl,
‘wherein any alkyl is optionally substituted with 1-6 independent halogen, OH, or
~N(Cp-galkyl)(Co-galkyl) substituents; : '




nis 0, 1, or 2; R3 is absent, H OR - N C0-6al kyl') (CO- 62§ legbua oggen or
Cl- 6al kyl, wherein any alkyl is optionally substituted wth 1-6 | ndependent
hal ogen, OH, or N(CO-6al kyl) (C0-6al kyl) substituents; 28 February 2006 WO

03/018%8 @%@02/01324 R4, R5, R6, and R7 each |nd$ef)&g‘§%l% ing,

hal ogen, al kyl -Cl. 6a| koxy, -SOn-(Cl-6alkyl), nitro

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

pyri mdyl, indolyl, quinolinyl, thienyl, pyridonyl, oxazolyl, oxadiazolyl,
t hi azol yl, thiadiazolyl, or imdazolyl; or oxides thereof when R8 is a

et eroar Otk 4R RElT %é’penﬁﬂ‘ﬂ@‘m“" @ﬂ“;"‘a@m' e

N( 0O Bal KF1 5Dy (G160 ity S Y5 1, and any

N( g3017((3>’§11k8ﬁ %ﬁ%ﬂﬁg g%g&tls@@ X'G)mdéﬂeﬁkféhﬁi ﬁb@-@ﬁ sx?ls%hiﬁrﬁﬂlts ané he aspect, a

bst i S,
conpound of this |Rﬁ/'éﬁl1¢f’dhp¥%dyll é’df‘%%@llr?é?f ﬁPrﬁitiP n{d
~ phar necegkdzBB, IoXa@@@ggmmo@l,shiamatdmr edmjdandle; ef oxides lﬂEl'ddf when Cl - 6al kyl or

15 - co bR Renamargholf 8 --qggf‘m‘%‘ P ey oA o
- (cCo-6al R‘WWWW?‘(ICS’I““‘WWF;‘ ogen( c@aﬁ’%}’ﬁ gﬁ phenyl ,
. het er oar yéycldatkyhelegaligc HOC3 ﬁ:b(klyﬂkg)(ﬂggpyclmﬁ@l)ethcmqpy@OC{- he groups is
~ - optionall 1- 6al kyl, -Cl..6al koxy, OH,
.NE)oo 6al’%§75ﬁ')%§‘3‘édél‘%%y¥y @@@nﬁyp@_%&%@?@l 6de{) nitron oY
=N- 01021 6al | ryI - O N -Cl-6al kyl, or halogen substituents; 20 R2 is absent;

niso, 1, or 2; t | gently is H,
hal ogen, - Cl-6al E?IFOEB ﬁ@?&% m@&nﬁﬂugﬁw%@géﬁyﬁgﬁﬁgﬁﬁﬁﬂgﬂ, ory

N( CO- 6all EI}DHWWY“&?IH%J%VY@B“%‘? KYReI$I. optjonal |y substituted with
1- 6 i ndependent ha sdErCoreatkgHbrsél3sdcyelodiatls; and R8 is H In a second

- aspect, a conpoungypfi ¢f Bt S NYARL X3 bYHRRYIESCNEAROAY
15  -Ca.galkenyl, -C3-galkynyl, -C(O)-C1-galkyl, ~C(O)-aryl, ~(Cp-6alkyl)-SOn~(C1-
alkyl), ~(Cp-gatkyl}-SOn~—(aryl), phenyl, heteroaryl, or heterocycloCs 7alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -Cy.- palkyl,
-C1-galkoxy, OH, -N(Cp-galky)(Co-6alkyl), -(Co-6alkyl)}-SOn—~C1-6atkyl), nitro,
CN, =N-0-Ci-galkyl, -O-N:Cl;sa]kyl, or halogen substituents;
20 R2 js absent;
' nis0, 1, or 2;
R3 is absent;
R4, R5, RS, and R7 each independently is H, halogen, -C1-6alkyl,
-C1-galkoxy, ~SOp—(C1-6alkyl), nitro, CN, or -N(Cp-galkyl)(Co-6atkyl), and any
25  alkyl is optionally substituted with 1-6 independent halogen or —OH substituents; and
R8is H.

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




' Forrrul a (1) or a pharmaceutically acceptable salt thereg@,;:ehm%gngmew Ris
H, - Cl-6alkyl or--C3-6cycloalkyl; R is H or a--Cl-6alkyl :
- 3cycl oal kyl, -C1-6al koxy, - CZ_6aI kenyl, -C3 6al kynYl, -C(O--Cl-6al kY1,

- (O - 34y bajorsére0- 6al kY1) - SOn- (CL- 6al kyl ), -(CO 6al kybhrasi@iskary! ),
phenyl, heteroaryl, or heterocycloC3 al kyl group, 28 February 2006 WO

03/ 018579 PCT/ CA02/ 01324 wherein any of the groups is optionally
substituted with 1-3 independent -Cl-6al kyl, -Cl-6al koxy, OH,

N( CO 6al kyl) (CO 6al kyl ), -(CO-6al kyl)--SOn-(Cl-6al kyl), nitro, CN,

=N- O Cl - 6al kyl, -O N=C1-6al kyl, or hal ogen substituents; R2 is absent, H,
hal ogen, whe@in Gilok he groGBs B optorally kytistitugd with 1-3 independent -Cj.6alkyl, |

- C1- 6al kyg( ((}’sy@)hoqh ( ﬁi{ﬁfﬂ 606' nEo k@m&yl ey,
hion: Kl coptim e WL Ue )
--NHC(O)--CI -6a| kyR2 is-abdell, B) halogen, —Cr_éi(ll@l ~CB-gagelalkyl, - - C( O) - O - C1- 6al ky1,

--Cd -gal - 6akyYl - ph |

- SOnN (Cébgwj"ﬁcg?l%%ﬁ& @?@@é}& 1 %&@Oﬁ%hﬁhi%%ﬂ er e?n thg gﬂgnyl
het er oar ybtemyMETaﬁwcmm@NZ& k@‘fcil-@“@@)t“pdﬁ%@ﬂ@l )QU €9t uted with hal ogen.
-CLGal ky iy, MBI IGEONEC@Y ). of

| .ﬁéé’éeﬁ}deéeo fﬁ@‘&ﬂ %ﬁaﬁéﬁéiv wﬁﬁé@wﬂaﬂ'%@—ﬁéﬁ@ Hs absent,

:4,8_ SH M@@lﬁﬁ(dxyqu(@kyﬁpihdnyl YO Egegalion), @1(%@941 0134{63113 n any al kyl

NCOOTR By BieRa o Hherih, B L%n“fs %&&9@%%‘ : W"“@ cach
|ndependéuhsusntqdwhhamplbg@h6 1eGALYORY;, Hyar O - 6@1’%1) -(Cl-6al kyl ),

nitro, Clyalke, orNC@{ﬁGl Jeutoy( Q&ﬁa@lalkyl Iboptamdll)asubstﬁﬂtedtmtyll-ﬁ S opt ional ly
substituted with 1-6 inde engent hal ogen or -OH substituents; and R8 is

phenyl , pRdepengdent ﬁlyganﬁf , quinolinyl, thienyl, pyridonyl,
oxazol yI oxadi azal ¥l0, L,oh2azol yl , thi adi azolyl, or im dazol yl; or oxi des

ther qgf when Re '1%3ﬁaﬁs%ﬁ@wwlN(c%%ah@l)mb-@dehﬂeg&or@& galtsl, second

aspect, a conpound of this invention 1is rep resent d by rnula (1) or a

phar mac e &tiersist any alkybie gptigprlly swptituted 3t dro m@m’éﬁ“@%h --C i-6al kyl or
. - C3- 6¢cychNggdlkyDRTo-paikyl) substitaentsTl - 6al kyl , - C3- 6cyc| oaI kyI - Cl 6al koxy,

R4, R5, R6, and R7 each independently is H, halogen, —Cj-galkyl,
-C1-6alkoxy, -SOp~C}1-6alkyl), nitro, CN, or -N(Cp-galkyl)(Co-galkyl), and any
20 alkyl is optionally substituted with I-6 independent halogen or —OH substituents; and
: R8 is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiazolyl, thiadiazoly!, or imidazolyl; or oxides thereof when

R8 is a heteroaryl,

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




- C2- 6al kenyl, -C3..6al kynyl, -C(O-d-6alkYl, -C(O-arybg F‘eanJQR/;ﬁﬁ)'ekW )
On--(d - 30 6al kyI) --(C0- 6a| kyl)-SOn-(aryl), phenyl, heteroaryl, or
het erocycl oC3- 7al kyl group, wherein any of the groups is optional I y
substi t h 1- 3 i ndependent -Cl-6al kyl, -Cl-6a
~ N( CO~6 b%g/f"\)g%&o 6al kyl ), -(CQ 6al kyl ) - SOn- (C1- 6al ky}"??féﬁ‘f”t’“?’c?f‘ N,
=N-OCl . 6al kyl, -O N Cl-6al kyl, or hal ogen substituents; .28 February 2006
VO 03/ 018579 PCT/ CA02/ 01324 R2 is absent, H, hal ogen, -C 1-6al kVYl,
- C3-6cycl oal kyl, -Cl _6al kyl (C3-6cycl oal kyl ) (C3-6cycl oal kyl ), --Cl-6al koxy,
phenyl , heteroaryl heterocycl 0oC3-7al kyl, nitro, CN, =N-Od - 6al kyl,
-O N=Cl -6al kyl, - I 1C1 6al kyl ),
SNHO(O) -G - 6a|k| ﬁﬂi *‘a‘é '@Igé)l Yo LR 9{%@ G C1 6al kyl ,
-Cl-6al | \.@(-ﬁﬂkﬁ% scycloplip! 62 allgxygpiten ktl‘?ﬁ 1-6 Y - phenyl |
: StOnNH( Oﬂfst@f‘b’c 6@3-79@1 :ﬁ&@cﬁahkmbm Halkyl, CO-NS2y gkl Ntﬁ@reltn é he ltoﬂenyl
e eroary c ed w
hal ogen, ((‘g ﬁ?’ﬁ W&%ﬁ: ﬁ C@Bé—@l %;ﬂ@é 6a| kyl), or
-0 50 C(J(Q)G@ilsglky] SO 1abaiph, Ca- @pwuamm—emsm ekt h 1-6 10
4 ndepende X 3ey) telky)Norl- al .2{(: R3 is absent,
hﬁ%ﬁg&ﬁg@ﬁé alkyl 5 ANIH%O@H%) r F@?}é Ky1)-90y
opt i onal bylkx%'éhcr%

| kyl
ahwbhetimwi%g’@m‘féj@ﬂ Ay apcondly o " 7Y TS
-N(CfI - Gaﬁﬂgﬂh&e(dﬁﬁﬂﬂﬁﬂbhbn,sop-sﬁﬂcyluﬁlt@kciﬁ lﬁdroxfiEN(%ﬁalwllﬂCW each

i'ndepende IS Q el Yoith 1900 - (Ct - 6al kyl ),
nitro, gﬁ%l?{ OII\E@&(%% 1@/9%)1( g@%@g%ﬁ!hwon asnu?gti al kyl"i's optionally
substot uﬁ:&tdpmdhﬂthﬂo@enard@ﬁhuﬂﬂrﬂentsal ogen or-OH substituents; and R8 is

phenyl . 20 I'n anoth gp di ment of the second aspect a conpound of this
i nvention is repr

salt thereof, 1Sﬁg’i§“ é’aﬁr r%%é&f‘@&%@% Fbg%lﬁik% accelptsaal eor

a--Cl- GaMthem @cyﬁ@bﬁdl@lali)ksdbstltut@iwﬁhIll-ﬁmgtcpeﬁﬁntmegﬁal(Hé,rqu --C3-6ai kYn
yl, C(O) jﬁf tﬁﬁéﬁgs, - (C0- 6al kyI) SOn- (C1- 6al kY1),
Bean

-- ( CoO 6a| -- yl', .heter oa het C 0C3- 7al kyI
grougp V\/ner ein arB« Bg ach indepgile g*ﬂg é%igﬂ with 1-

~ i'ndependegj. 5a]i€bxy53$d§¥l(01.6a]kyl), nitro, CN or -N(co-ealkyl)(co_ﬁalkyn, and any

alkyl is optlonally substituted with 1-6 independent halogcn or —OH substituents; and

R8is phenyl

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

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

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

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




- C1- 6al koxy, OH, N(CO 6al kyl) (CQ 6al kyl), -(CO . 6al kyl) 28@ebffaty Badeky! ) .
nitro, CN, =NOd -6alkyl, -O N=C..al kyl, or halogen substituents; 30

i s absent, H, hal ogen, --Cl-6alkyl, -C3- 60yc| oal kyl ,

- C1- 6alyylossasRcycl oal kyl ) (C3-6¢ycl oal 41), -Cl6al koxx,Cngﬂyﬂ 324 heteroaryi,
- heterocycl oC3 7al kyl, nitro, CN, =N-0-Cl 6al kyl, -O N=CL. 6al kyl, CO.

6alkyl ) (0O 6al kyl ), NHSOn- (Cl-6 y1), NHO(O)-Cl-6alkYl, NHO(O)-aryl, 28
February 2006 WD 03/ 018579 PCT/ CA02101324 - C(O) - - - C1- 6al kyl ,
-C(0 -0-Ci-6al kyl, -Cl-6al kyl (N-OH), -C(N=NOH) Cl- 6al kyl ,

| k | | k h | -
(00 aal %ga @X ol 6a4{@&@%@%&?aNa'?fcﬂe-waayﬁcNﬁ@p@@mﬂcﬂor

hgt eg OICKC. éb g?g'hb %&M@&éé&ﬁlybeQCmsﬂﬂlylm@(l}g@u) O - gll Ea: kyl, .
- Cl1- 6al kox 1- 6al ky an

any al kyI ‘ﬁ‘%’l)o% i‘?ﬁ%ﬁg @fﬁ é’fj%r?ﬁ“%dé%@ nt hal ogen or -O—l

subst i t uenbatituted with hdpgan2-C1 RBIkyk -Gbsdkexy, hydrony, -N(ﬂo@@lkaa(%| ) (CO- 6al kyl ),

hal oggn alli‘;ﬁ V\gmgyga 1 kdptibs: Esgmédmﬂﬁpbstltut ed with 1-6
| ndependen {?‘ggen-@O—} 10 N(CO- 6a| IPyI ) ( 6al kyl ) substituents; R4,

R5, RS, an@hpﬂﬂﬂeﬁtﬂ&aﬂh%ﬁ%{ﬁé@ﬁtﬂm?ﬂtﬁs H, hal ogen, -Cl-6alkyl, -Cl-6al koxy,
- SOn4Cl6al kyl ), ni hrig; 1,&M0; or -N(CQ 6al kyl) (CO_6al kyl), and any alkyl is

optionally substitut Eﬁ%@ stituents;
and R8 is pyridyl, Ro‘rf %%nt&re}%b}ﬁ gﬂf ﬁ?hﬁ%ﬁ?ano? er %ﬁlg}?rrent of the
second asﬂmnarayadk;dmpﬂohaﬂysnmﬁlwtedlmﬂlehﬁmﬂnpﬂndelttéplm@eﬂﬁe@f by Formula (1)
or a gphar bb)gamgﬁamkﬁtbér@s sal t thereof wherein Ris H -C 1-6al kyl

’a esgl3 k§x§,° 0(-5"02 1&9&% a“digg DingGeggenty &f(@/h"t‘ffe _FESCﬁEg.,ﬁ('yPg'( BV' aryl
4C0- 6all kyC)-saE@w SDy—(€algalkyD, niteo, QBDosdﬁﬂcﬁLGﬂkYB@ﬂaﬁaékm ynd ayenyl | _
opt | onal 14k Hse P‘E*’E‘F&‘g‘y B82S b T Qp oy S LR ' B
N( C0_6al kyl ) (CO- 6YR ;spm@a)kgﬂbe)ths@nﬁ( Cl-6al kyl), nitro, 25 CN,
=N- 01@1 60yl , -O-N_C 6al kyl, or hal ogen substituents; R2 is absent, H,
hal ogen, -Ci-6al klen yei a%%ﬁ,%fé/ Elo & el§l¥|ofthe second aspect, 2 compound of this
invention is represented by Formula (I) or a pharmaceutically acceptable salt thereof,
wherein ' .
R is H, ~C1-6alkyl or ~C3_geycloalkyt;

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

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

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

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

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




- Cl1_6al kyl (C3-6¢cycl oal kyl ) (C3 6cycl oal kyl ), --Cl1-6al koxyg FBB@I@W 2006

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

C -6al kyl, -N(CO 6al kyl) (CO 6al kyl ), NHSOn-(Cl-6al kY1), NHC(O) Cl - 6al kyl ,

-NHC(O) 0 -C(O-d-6alkyl, -C(O-0-CJ-6al kyl =Gl KYL(N- CH),
Ndh’?ﬁ)"’és 20O 6al kyl (oxy) Cl- 6al kyl - phenyl | ?E&Cﬁéii’ bal kyl ), or

(CO‘6aI kyl) - 801 (d- 6al kyl), wherein the phenyl, heteroaryl or

- heterocycl oC3. 7al kyl is optionally substituted with hal ogen, -Cl-6alkyl,

- Cl1- 6al koxy, hydroxy, -N(CO 6al kYl)(CO 9 28 February 2006 WO 03/018579

PCTI CA02101324 60yl ), or -C(O-0O Cl-6al kyl, and any alkyl is optionally

SUbStltUtﬁ%ﬁ&y - Elaﬁhﬂzﬁfy @ptionally sulblstitated stithtlefents; n is 0, 1,

or 2; R3S %Mbcggcr:l@)fo 01%&9 62(?kyl )(COGaI kyl), hal ogen or CIl-6Wyl,

5 wher e r!ntbnﬁgﬂdalltltﬂog%o%ﬂﬂﬂ%‘?ﬁqql?‘t%ubst ituted with 1-6 i ndependent hal ogen,

OH, or -N(CQO-6al ks, ©@r&al kyl ) substituents; R4, R5, R6, and R7 each

i ndependently is H3 I i 1 hES BPalkel, - 6akl ),

nitro, CN, or - N(% %aﬁlb%rl?{’m N@ M)g%%%ﬁﬁﬁ genorl s optionally _

subst 5t ubﬂﬂmaﬂyaﬂqblslopd@pam&@hm!@d @ﬂe@“z@‘ﬁb%l?ﬂep J&®: and 10 R8 is

gg:ogg![l néNc%(ﬁ%ao]Qumn Eigle,@f_ﬁmedm still anot t\er enboflérrent ?rLI ;h?l )seg?ng
céi)t' déqv R e&’ c%nﬁf%ﬁgsri’e h&clj éGﬁgﬂH - Cl1- 6al kyl or

phar maceutical ly

- C3- 6cyc|-ﬁp]5klybxy, RIOHCirigakiy]).anitracCNs ar R(Co-calksDEoyGalion) giany . c1- 6al koxy,
C2-6al k
0 al B sgagonete ?»’u%éﬁee Wﬂ? E%sp%ﬂ#%é”ﬂ%&%&f) Blpgoensyand,

het erl@aryl , or hetB$ wcgymo od.- or g tae ap, Wwherein any of the groups is
optionally substituted with 1-3 mdependent -C -6al kyl, 20 -Ci1-6al koxy, OH,

TNCI(?} C(13a|6;|y|l<gll(m ?fl kéfz"égﬁr%?lbo“ﬁlw %}5’301 99 S r,,% Arllédun@bé s absent H,

hal ogen, 1nveﬁl101fiia kdpydsented By Brmuoladh Iokglphamlaceutlcally acceptable salt thereof,

- -C-6alk -6cycl oal kyl ) (C3-6cycl oal kyl ), -C -6al koxy, phenyl,
fﬁeroary et erﬁ?&’ﬁ,’i?é‘ﬁ&%;cf&;;amxﬁ’“ N-O Ci{al kyl, -O N=Cl-6al kyl,

R1 is H, or a—Cj-6alkyl, -C3-gcycloalkyl, ~Ci-galkoxy,
-C2.galkenyl, -C3.6alkynyl, ~C(0)-C1.-6alkyl, ~C(0)-aryl, ~{(Co-6alky)-SOpn~(C1--
6alkyl), <(Co-6alkyD)-SOn—~(aryl), phenyl, heteroaryl, or heterocycloCs.7alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -C1-6alkyl,

20  -Cj-galkoxy, OH, -N(Co-galkyl)(Co-6alkyl), -(Co-6alky)-SOn—~(C1-galkyl), nitro,
CN, =N-0-C1.6alkyl, -0-N=C]-galkyl, or halogen substituents;

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

25 galkyl)(Co-6alkyl), -NHSOn—~(C1-6alkyl), -NHC(0)-C1-galkyl, -NHC(O)-aryl,
| -C(0)~C1-alkyl, -C(0)-0-C1-galkyl, -C1-6alkyl(=N-OH), -C(N=NOH)Cj6alkyl,
-Cp-6alkyl(oxy)C1-galkyl-phenyl, SOpNH(Co-6alkyl), or -(Co-6alky)-SOnHC1-
salkyl), wherein the phenyl, heteroaryl or heterocycloCsqalkyl is optionally
substituted with hatogen, -C1_galkyl, -C1-galkoxy, hydroxy, -N(Co-6alkyl)(Co-
30 galkyl), or -C(0)-O-C1-galkyl, and any alkyl is optionally substituted with 1-6
independent halogen or ~OH substituents;
nis0,1,0r2;
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25 6al kyl ) (CO 6al kyl ), NHSOn--(CL.. 6al kyl), NHC(O) -Cl- 6Qb|F¥brua e -aryl,
C(O -4Cl-6al kyl, -C(O-0O Cl-6al kyl, --Cl-6alkyl (=N OH), -C(N= Cl- 6al kY1,
- C0- 6al kyl (oxy) C1- 6alkyl - phenyl, -SOnNH( CO- 6al kyl), or

- (CO- 6a4ylodbaissaOn- - (Cl- 6al kyl), wherein the phenyl, pheicRhoasm or
het erocycl oC3 7al kyl is optionally substituted with hal ogen, -d -6al kyl,

- Cl1- 6al koxy, hydroxy, N(CO-6al kyl)(CO 30 6al kyl), or -C(O -0 Cl-6al ky4, and
any alkyl is optionally substituted with 1-6 independent hal ogen or -CH
substituents; n is 0, 1, or 2 28 February 2006 WO 031018579 PCT/ CA02101324
R3 is absent, c0_6al k 6al k hal ogen or_Cl1-6al kyl
‘wherein any al kyI |E tspbseoh &l daihyi)éé)—ealk)ﬂ),ilalegqnmnéfpm&%t hal ogen,

f’ﬁdegénd’en ‘%gfﬁﬁgggﬁhm&“@é? B e oo D Gl k)

nitro, ’kyl) and any alkyl is optionally
SubStItut ed vmth 1- E4|R$dR§md@7tea¢iﬂhdnpemdenﬂymmhahganwmﬂm and R8 is

“t hi ls d- t,
compourd oF kGRS ORI R BRE b SRCH PN Yty Cpiip € BsPect . @
phar maceutalkybis Ioptimaﬂyepﬂ)mithad svithtl- Etlh&penrtem haldpen oi -FOR silsstifenis; @hd 6a| kYI

or - C3- 6¢cycl oal kyl ; gl al kYl , -C3..6cycloal kyl, -G -6al koxy,
- C2- 6al kenyl , -C3- 6a| yﬁﬁ_ﬁ &%ﬁs%@m kyl, -C(O-aryl,

-(CO 6al kyl)-SOn--(d - 15 6al kyl), -(CO 6al kyI )-SOn- (aryl)., phenyl,

| heteroalrlyl or het dnefpthdrembodialeios tgrsectnd avgaey, & compaind of thishe glrlczups isc,]_|
optio al kox
NE)C4 | ké‘f‘%ﬁ@ %&hgf?(g‘%téﬁ ‘*’Il:éf]oﬁ’“@»l Wgﬁeio ﬁ@@’%‘ﬁf"%ﬁ%‘gﬁm sa“t‘}ﬁé'“’? N, INO-C 1

-6al kyl , wbemC 1-6al kyi, or hal ogen substituents; i s absent, H,

h?Jllogelnk |(gg 66a| :<B(is,H ,~(33aby e -3l deydloaliyd; c henyl

- al ky cyc Yy, pheny

het er oar yl het er ocycll%&%iggé]r S&_?éﬁ %&LWI !(ngél “Bal kyl , - ON

Cl- { al kyl “C2-5 Y—@ L g -Eorealiy-SQa{ o) - - C1- 6al ky!l

. NHC( @B al 6a| k e@IQEtéa)zﬁ%rl @fﬁﬂekéi‘d)c-yclotl?}a%7 éaggi (= gtiﬂl/l . or
(oo oal ky m@dtw% @E%Pi’ﬁl"R ﬁ%@?@% A PR e yi or
het er ocyc-OgalfasykQH, i N¥(CopgallyhElo-galkyl), -(Co-6alkyl)-SOn—(C1-gatkyl), nitro,

CN, =N-0-Cj-galkyl, -O-N=C1.g6aikyl, or halogen substituents;
: R2 is absent, H, halogen, ~C1-galkyl, —~C3-gcycloalkyl,

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

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

- substituted with halogen, -Cj-galkyl, -Cj-galkoxy, hydroxy, -N{Cp-galkyl}(Co-
galkyl), or -C(0)-O-C1-galkyl, and any alkyl is optionally substituted with 1-6
independent halogen or —OH substituents; '
nis0, 1,o0r2;
30 R3 is absent, H, OH, -N(Co.ﬁaikyl)(C[) galkyl), halogen or C1-galkyl,

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

~11-




~substituted with halogen, -Cl.alkyl, -Cl-6alkoxy, hydroxsyrehluSh faekYl) (CO-
6al kyl), or -C(O-0O Cl-6al kyl, and any al kyl is optionally substituted with
1-6  independent hal ogen or -OH substituents; nisO,1,0r2; 30 R3is
absent, N( CO- 6al kyl ) (CO-6al kyl ), hal ogen or wher ei n any
al kyl ‘ggcgffﬁ_%‘ﬁal |y substituted with 1-6 independent 9%:1?{2‘%'0%%524

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

PCT/ CA02101324 R4, R5, R6, and R7 each i ndependently is H, haI ogen,

---C -6al kyl, -Ci-6al koxy, -SOn-(C1- 6a|ky|) nitro, CN,

or - N( CO- 6al kyI ) (CO-6al kyl), and any alkyl is optionally substituted with

1- 6 independent hagé @rmdq{-‘v@épﬁ{dblgéﬂgé}m?lsHrqqm@%n,l_sjltdm@gol yl, or oxides

LC”ESIW@'” ax%.hr'srgnﬂﬁrqfeé@&;ﬁrrﬁ‘) A SR TN e

H - Cl-6g sﬁﬁﬁﬁlltéa&hhyi-ﬁ i C%dnaedﬂhalagenaor —(ﬂsnﬁﬁitﬁmts and
--C3- 6cyc| oaI kyI olng ’%% al kenyl , --C3-6al kynYl,
(O - Cl- 6al kyl , QXS BIER0 ) - Son- - (A - 6Gal ky!)

- - (C0-%al kyl ) - 801 (aryl) phenyl het eroaryl, or heterocycl oC3_7al kyl

group, wherei n an skritat with 1-3
I'ndependent - CLl. Ga?ﬁkepl{lm %8? ﬁﬁd%is%ﬁﬁ§1§%l ) ( 6al kyl ),

- (C0_6al me@@n(uha@aﬁwwﬂlm?@% le safgher ¥¢MGaj kyl, - O N=C - 6al kyl ,
or ‘hal ogen subst it RénHs-CiLgaliR4 or sCabsessloalkyl T, hal ogen, --Cl1-6al kyl,

- C3- 6cyc| oal kyl , ﬁi sﬁﬂ'd@ﬁ' cbg%hifd a}}&y@&(ﬁ(‘dﬁﬂdg@fﬂ kyl),--CL., 6al koxy,

heny. r 6al k |,
PO NI . soiepentiqCaese sk e SR O Asta o sl - Rgr G
NHg(lozs |C| )k-)(b0~6ﬂmmﬁ—&fr}’lbupheﬂ @ptefaheyhalr hhﬂe:;ocycﬂbi@)valk@gfcmpl Ekia: kylh I
- = a en
SO GOV ?ﬂi’z‘?%f“‘ ig%%@" “’%ZV §q+‘i§’ ﬁ%m%g?al > the phonyl
het er oar yC1egalkosy, 45 @}@WKCQA)GPJKNQ )—IS?n eeelkyD AIER wi t h hal ogen,
- C1- 6al kydn, =¢0-6ak m-iwdF %m-yl oN(a%ﬁﬁtbbﬂtﬁ@@ 6al kyl ), or

C(OI)O'eig} Cl-6al kyl b‘rab #ﬂ@&a@? S optglch,l ?I.,T%?ygﬂ}&ﬁcy Tug(radzvmth 1-6

I nde dent haloge
-C1-gatkyl(C3. ﬁcycloalkyl)(C3.6cycloalkyl),-C1.ﬁalkoxy, phenyl, heteroaryl,

heterocycloC3-7alkyl, nitro, CN, =N-0-C1.galkyl, -0-N=C].galkyl, -N(Co-
6alkyl)(Co-galkyl), ~NHSOn~C1-alkyD), ~NHC(0)-C1-6alkyl, -NHC(O)-ary],
-C(0)-C1-galkyl, ~C(0)-0-C]-galkyl, ~Ci-6alkyl(=N-OH), -C(N=NOH)C1-galkyl,

20 -Cp-galkyl(oxy)C1-6alkyl-phenyl, -SOpNH(Cp-6alkyl), or (Cp-6alkyl)-SOn—~(C1-
6alkyl), wherein the phenyl, heteroaryl or heterocycloCs.salkyl is optionally
substituted with halogen, -C1-galkyl, -C1-6alkoxy, hydroxy, -N(Co-galkyl}Co-
6alkyl), or -C(0)-O-C1-galkyl, and any alkyl is optionally substituted with 1-6
independent halogen or —OH substituents;

25 nis0,1,0r2;

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

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

-12 -




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

| ndepeng@nploysshes H  hal ogen, --d-6alkyl, 30 -Cl-6al 3
(CL-6al kyl ), nitro, ON, or -NCO 6al kyl)(CO 6aw), a‘nﬁgiaé‘ﬁi"’ﬁgkyl s

~optionally substituted with 1-6 independent hal ogen or -011 substituents;
and R8 i's -C3-6c¢cycl oal kyl, optionally substituted with 1-6 independent
hal ogen, -N(CO-6al kyl) (C0-6al kyl ), N(C3-7cycl oal kyl) (CO 6al kyl ), N(C3 28
February 2006 WO 03/018579 PCT/ CA02/ 01324 7cycl oal kyl ) (C3-7cycl oal kyl ),
N- het er oeyyygdledléy @3 HopcloalkylhDhét@be Bl Coyliyl, ~S8gR{C1-galkl), SO~ - OH

substitu rth aspect, a conpound of this invention is
represen %‘éfﬁb?f‘re%??i%gﬁlfﬁ (1) or a pharnaceutically acceptable salt
thereof, wherein Ris H,. --Cl 6a1ky| or -C3..6cycloalkyl; R "is H or a

-Cl. . 6al kyl, -C3-6gy, rﬁ%h@ﬁje &)ﬂcdb C3- 6al kynyl
-0 .0 s6ai kyl %(agﬁ’ @ﬁ‘kai;' sl B Kyl )”
_(00. 56alFepnyla ora p ‘94‘5?“‘1 he&?‘“ het er ocycl 0oC3_7al kyl
group, 10 wherein EwH@-Eltsa&ybomﬁxsqyledbyh onal | y substituted with 1-3

e S sl S 0 B
- a a y ]
or hal ogete:sabemic nqa@wn%zqg G SHO Ry o T R
- ﬁ3 6cy clgabdyBy-{(Co-6alGi-S@nkinty () Bhdagl hétaahﬂlyy by l(efﬁe@:m @adwkm)lp, OC166F1Lk|0Xy,
phen t al Ky
PO R g&weﬁeﬁ%ﬁmﬁﬁé 5:?@39 é&%ﬁmﬁ “‘%Agﬁh Aer e
NHC( O) - - €E1.Galkkieyy, O 6@1qd3,- 0-63yRyFOn-(E-eplke: eitrfsa| kyl ,
- génﬁﬁ( lé)((}ir&{? N ) ail@ﬁ %N@@gk gﬂ;lﬁﬂo en s@&ﬁ&eﬁéh{ oxY) C1- Gahkzl pﬂeny:
- al ky erein the pheny
het eroaryl or het e}rlo’cf’ B%BE:I'%['G I'%]’s‘(’ ’|‘g%éé<c¥§}2’z%yvi2ubst ituted with
. hal ogen, -CClsaﬂral(@ybqycloﬂkylﬁéfmﬁowqalmn%xﬁﬂkquheepl hetgromgd, {al kyl ), or
- (O30 L kdo égmgjqngl[i(y Mgt ed with 1-6 _
| ndepende%%:ﬁﬁg@‘(b OH subst | ﬂ‘i&f r%\II:IN( | f absent, H, OH,
N( Cp- 6al 6§ g&wﬂﬂsw GLeHkY) (39%@15 ~NHC(
-C(O)-C1 galkyl, -C(0)-0-C1.galkyl, -C-galkyl(=N-OH), -C(N=NOH)C] -galkyl,
-Co-galkyl(oxy)Ci-6alkyl-phenyl, -SOpNH(Cp-galkyl), or -(Co-6alkyD)-SOn—(C1.-
ealkyl), wherein the phenyl, heteroaryl or heterocycloCs.7alkyl is optionally
20  substituted with halogen, -Cj-galkyl, -C}-gaikoxy, hydroxy, -N(Co-6alkyl}Co-
gatkyl), or -C(0)-0-C1-galkyl, and any alkyl is optionally substituted with 1-6
independent halogen or —OH substituents;
nis0,1,0r2;
R3 is absent, H, OH, -N(Cg.galkyl)}{Co-galkyl), halogen or Cj.galkyl,
25  wherein any alkyl is optionally substituted with 1-6 independent halogen, OH, or
-N(Cp-6alkyl){Co-ealkyl) substituents;
: R4, R5, RS, and R7 each mdependently is H halogen, —Cjgalkyl,
-C1-galkoxy, —SOp—(C1-gatkyD), nitre, CN, or -N(Cp-galkyl)(Co-6alkyl), and any
alkyl is optionally substituted with 1-6 independent halogen or —OH substituents; and
30 R8 is ~C1-galkyl, optionally substituted with 1-6 independent halogen,
—N(Co-6alkyl)(Co-6alkyl), -N(C3-7cycloalkyl)(Co-galkyD), -N(C3-7cycloalkyl)(C3.
7cycloalkyl), N-heterocycloCyqalkyl, ~SOp—(C1-6alkyl), -SOn—(aryl), or -OH
substituents.
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25 wherein any alkyl is optionally substituted with 1- 623@%@@%33@\3 :
hal ogen, OR or N(CO 6al kyl ) (CO- 6al kyl) substituents; R4, R5, and R7

each independently is H, halogen, -C..6alkyl, -Cl-6alkoxy, -SOn4Cl -6akl),
nitro, CN, or N(CO 6al kYl) (CO..6alkyl), and any alk tionally
subst i W@ RO h 1-6 mdependent hal ogen or - CH subs%f:irgéﬂ’(/‘g Mand 30 R8 is
--Cl-6alkyl, optionally substituted with 1-6 i ndependent hal ogen,

N(COGaI kyl )(CO. .6al kyl), -N(C3 7cycl oal kyl ) (CO 6al kyl ), NC3

7cycl oal kyl ) (C3- 7cycl oal kyl), N-heterocycl oC4-7alkyl, --SOn--(Cl{al kyl), -
SOn--(aryl), or-OH substituent S. 28 February 2006 WO 03/018579

PCTI-CA02/ 01324 As used herein, aI kyI as wel | as ot her groups havi ng t he
prefix "alk" such as, for exanp al kox al k al kynyl and

]
the |ike, neans cahsed hereing F‘lrlfﬁl mw&%aw IigEoups Ry g@?pi;g énéked or
conbi nat LRgs, tf&ee’xﬁiﬁ 1e, zﬁmypdlmoﬂt amédyylau@mglammhs hkacimadsecan‘mnhyl - ethyl,

ropyl , |so r ter he tyl and
'Iro hepl>/| kech a“)ﬁl Lﬁway c"léﬁffﬁsfaml};\eﬁ(ﬁ’r Qﬁhiﬁaﬁegf%%rnﬁ E‘gg‘d(’:lar boﬁ ychai ns
cont a§ ni gr@upet mbl&dﬁsrhetbyleethyi,smomﬂ,as@dom @U‘wa“ ﬂfﬂie_tbérﬂnpﬁw]el oal kyl " neans

car bocyC% ué}g 10v f; 'oamgmgr' an@Bﬁlcﬂlﬂ@'téiﬁﬁSndm(%anboﬂi)l - and
tricycli car bocyc

S as fused ring 10 systens. Such
fused rrﬁ@@ﬁ@@%&@hﬁaﬁtﬁﬁq%@“ﬁ‘% ﬁﬁ’@nflhat is partially or fully
unsat ur ated such a&e@rﬁeam@lﬁm@nSwrbmychSMEaﬁlingmwweﬁm such as
benzof used ar boc ARkt SR dd886d fih§!9 systens as
spi r of us%‘bd ﬁ%‘?eﬁ’s m%& 1°8s o%d Ccyc oals’ky | ude c%cl opr opyl ,
cyclw)utyystenmyﬁudp@mﬁngswm&ﬂﬁé%}q]“deoﬂ‘éﬁ%ﬁr G‘rlﬁ)ﬁ% WA adamant anyl
i ndanyl , %Eﬁr?sﬁéfd such hstHeBrk rind tofofm fusddrib©iys@y duchnaphizofisehyl and t he

i ke. Srm arly, en% ar no

het er oat WEO%'H%S a@ycr%%gﬁngﬁ‘é%ﬁt&??n‘?ﬁ%ﬁﬁ@ sﬁsle%g%ggg %ffl%ﬂg%lga%%%d i ncl ude
nono-, bExamples éfrciyeiyatkyl mchmlbby@ﬂrqpyé,@yﬂpmﬁlécwélapﬁéﬂy@c@exﬂs wel | as
benzof us axﬁﬁ?@zﬂiﬂ d&g@gl 284l ude cycl ohexenyl

I nden ﬁgcr?gﬁ#%ég}@r %&{} ?ﬁe ter ﬁﬂaﬁ’}l lﬁ&&l&pﬁh : unll ess elcr ?‘/r cally s%/at ed
ot hel stemahydrmelsthaigw anddhe ']Ef‘alsil L}’ El%@gﬂﬁé i OXy connecting
atom  Thgodtfiniy n@h&&&tombl&hcﬁﬁskeasmrembmmkﬂayc éft(éltl@d:l&indnérandse i ncludes an

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

i
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| ring systens as well as si ngle ring systens such as, fon e% mhe sodgheny! or
~ naphthyl. 25 The term "aryl oxy" unless specifically state erw se

includes multiple ring systenms as well as single ring systens such as, for

exanpl fld¥de OF naphthyl, connected through the \ ting atomto
t he coﬁ‘ﬁg@%]l ng495i te. The term "CO Cdal kyl " i ncl udes gﬁlfﬁg @g%t aining 6, 5,

4, 3, 2, 1, or no carbon atons. An alkyl with no carbon atons is a
hydrogen atom substituent when 30 the alkyl is a term nus noiety. An alkyl
with no carbon atons is a direct bond when the alkyl is abri-dging noiety.
The term "hetero” unless specifically stated otherw se includes one or

more 0, Juchdtorh. al‘mﬁterdiwmseqﬂmelrmg chbveatomy.cTing| foy bxaaple, het er oaryl i ncl ude

ring a]%;ff { cBnt@nin® froff 5 & ridlcafhn htnkhe ring,
i ncl udi ng‘gﬁl@?‘g?@i i ruae ?/ 06 V\él)1 3/ 018579 PCTI CA02/ 01324 such

atons. The heteroaﬁml%@ﬁhﬁ@@aw mglué%lrf@;@ﬁmaple@ﬂdmmhgmnqw sexanpl e, a
het er Océﬁé"ﬂp@‘@h‘ml gazﬁlyil I I n 1 qgngmhﬂlmmg;eﬁgomfyﬁ to no ciar boln
at ons a roary nc o _exa qui nol i ny
i soquiPnoldi ‘b’im‘ﬂ%ﬂ-%ﬁwﬂ‘ 1" Y W"%?%Tﬁwﬂﬂz% ﬁgééw} nyl, furyl,
benzof ur yéoxaﬂalyh thianalgif motjﬂazolylhimdgdolyl enzwidazadylyoxadiagelylol yI , i ndol yl, '
pyrazol yl qF‘% I, soxazol yI t hi azol yl, isothiazolyl,
i m dazol t@a&%&ﬁ%ﬂgﬁ lyoxadl azo] yl , hi adi aé Igél v tELﬂiﬁcg{bgl yl, '
tetrazol yI The teThﬁmﬁ%t hetegRary oy ylepsfApecidcally siated pfgrvise Y ot her wi se
descri beg he&r&gn@fdagwﬁneaémpo@ame@mwﬁngmm ta theaopnectingsitet i ng at om t o
t he nnecting sit of. nclude for
exanﬁ furyl meth ?amq}?fr %F‘ﬁ ﬁclﬂalﬁﬁﬁf&@c{@ k x%:ﬁ:l é%@lﬁlﬂw
pyr azol ylfmgieﬁwl,,ﬁlimah)jll nyigthyl, pmb&mhﬂt wlwly methyhzol yl et hyl |
t hi azol yww&mﬂt@éﬁ%@&]}ﬂeﬁﬁhﬂhuolﬁﬁl mudhz@il)‘ﬁﬁﬂﬁj’l}" et hyI
benzi m dazo ng E’é}? &%z 19 @] azéﬁb% i’
t hi adi azwideadyls é‘ly RIS Jyimgthyl, 6’ ri azol yl et hyl ,
t et r azol ywhindibivpflmethdl, Mﬁadykgh&htﬂayblyw,dnwlquﬂﬂyhm@mhyI et hyl,
pyri qazi éﬂ Q?l ‘XHHF{’M{ ABERYA hyI qui nol i nyl et hyI ,
| soqlcjllgnolq ny #@nylpﬁai@]ﬁbﬂ* h% alrn ylrré‘?M iy &E% fl
het er ocy AyEGlmdmRgHyl, PWQYHE“ Yoo y1, dspgtip ‘W@P YIEd ol i di nyl
pi peri di w{mxmmdm}zpazepl nyl , piper az; nyI mor phol i nyl, 20
tetrahydrofuranyl., gl 1 dazel Loty s akjiSicicd; AP Sranpl kil 2- one. and
pyrrolidinyl, piperidinyl, pethydroazepinyl, piperazinyl, morphohnyl
. 20 tetrahydrofuranyl, imidazolinyl, pyrolidin-2-one, piperidin—?.—one, and
thiomorpholinyl.
The term “N-heterocycloC4.7alkyl” describes nonaryl heterocyclic
compounds having 3-6 carbon atoms and one nitrogen atom forming the ring.
Examples include azetidinyl, pyrrolidinyl, piperidinyl, and pgrhydroazepinyl.
25 Examples of aryl(Ci.s)alkyl include, for e_xample, phenyl(Cy¢)alkyl,
and naphthy}(C,.¢)atkyl.
Examples of heterocycloCs 7alkylcarbonyl(C1.5)alkyl include, for
example, azetidinyl carbonyl(C;.6)alkyl, pyrrolidinyl carbonyl(Cy ¢)alkyl, piperidinyl
: carbonyl(C;.g)alkyl, piperazinyi carbonyl(Cy.s)alkyl, morpholinyl carbonyl(C,.¢)alkyl,
30 = and thiomorpholiny! carbonyl(Cy.c)alkyl. |
The term “amine” unless specifically stated otherwise includes

pri:ﬁany, secondary and tertiary amines.
Unless otherwise stated, the term “carbamoyl” is used to include
-NHC(0)OC}-C4alkyl, and -OC(O)NHC1-C4atkyl.

A

-15-




t hi onorpholinyl. The term "N heterocycl oC4- 7al kyl " descy Q% |

het erocyclic conpounds having 3-6 carbon atons and one%?@%@ n gtgom

formng the ring. Exanples include azetidinyl, pyrrolidinyl, piperidinyl,

- and per hydroazepi nyl. 25 Exanples of aryl (G -6)al kyl _incl for exanpl e,
‘pheny! (RA93818578y| ~ and napht hyl (Cl - 6)al kyl . . Exarrprgy%ﬁ‘ifzqﬁ&“erocycl 0C3

- 7al kyl carbonyl (G . 6)al kyl include, for exanple, azetidinyl

car bonyl (Cl14) al kyl, pyrrolidinyl carbonyl (Cl _6)al kyl, piperidinyl

car bonyl (C1. 6) al kyl, piperazinyl carbonyl (C1.6)al kyl, norpholinyl

carbonyl (G ..6)al kyl, 30 and thionorpholinyl carbonyl (Cl.6)alkyl. The term
“am ne" unl ess speghd fhmHalopsi"ahcelied i, Sidorinet brothe® angpfader y, secondary
and tertiary am nes. Unl ess otherw se stated, the term "carbanoyl" is used

t o i ncl u@®ms. NHC( O) OCl - C4al kyl , and- OC( O) NHC1- C4al kyl . 28 February 2006 WO
03/ 018579 at ons. PTHd 1A Aipliakdy sitisttuted! in inteadedge frcludpbothides f1 uori ne,

chl ori nea‘élg)srggutr{%1 d"ﬁgﬂlggib?@ﬁﬁe&ef% O}gamﬁié?igs%?%i kibstfiine byt souRH” s | ntended

to inclu ed an? unsub i TEF@ f or, _exanpl e,
opt i ofial Wr@ﬁmnm@ﬂéﬂoﬂlﬂiﬂ%éﬂh@Y@ﬁ‘%}t SUDSHHEILR Fan nyl or a

phenyl riznghy Jridlel d16ups. Fbeexam 51 substititeharg O, Halkytanbhudeasubstitytiafont he gr oups.
For exanpl e,;” substituted aryl (C1- | includes substitution on the aryl
gr oup arsr%wl %%“Psﬁﬁ'égﬁlia?ﬁ'ﬁs tﬁé%lno%qﬁghg?{]ﬁﬁ’ﬁbgroup. The, term "oxi de" of

het eroaryl groups The emetiowide” ohketeparygpipsiered ndhe MdingRetilzal sense and
| ncl ude, g}lﬁ\!’vn SRR Sensblafiibeld, ok eRinipl®) de5xib&ioE hivdgariRteroatémConpounds
e

descri be reirn contaln _one qr re doubl e bon S giveriseto
cis/tans i somers SEMpRANGS %Cfﬁ%ﬂﬂg?m@&ﬂﬂ&ﬂﬂ?i°6ﬁ’§feff%§§fﬁe@§@%e pr esent

i nvent i ofndyhisysastisalt ciskrals imnmess dsiveellias other sonfimaienal isemerxThr es of such

| SOMers. m%@v@?xﬁogﬁgﬁﬁ&ggguﬂ%ro@i@e £BMefs AR LRI As HNQuEY of ¥BEE asymmetric 15

centers & us grve Se 'to diastereaners and optical isonmers. The
present iisomens.i on i ncludes all such possible diastereoners as well as their
racem c mxtures, ChRpbundsidEdtanhiein gin poitainoas ol med agmamtioners, al |

possl ll?jl’ © c gtgrg%%crl Im%.y Ith%cs) gl%rc Tise r;:liﬁjastt-:ren:mwrs and optical isomers. The present
invention includes all such possible diastereomers as well as their mcemic mixtures,
their substantially pure resolved enantiomers, all possible geometric isomers, and
pharmaceautically acceptable salts thereof. The above Formula I is shown without a
definitive stereochemistry at certain positions. The present invention includes all

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

: products of siuch procedures can be mixtures of stercoisomers.

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

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

Lo

.16 -




| pharmaceutical |y acceptable- salts thereof. The above Fogpdbgialy 2dbsShown
‘Wthout a definitive stereochem stry at certain positions. Theé present
i nvention includes all 20 stereoisoners of Fornmula F and pharmaceutically

- accept alylogssikios thereof. Further, mxtures of ster %ﬁdﬂﬁ?fﬁ)ﬁzﬁs wel | as
| sol ated specific stereoisoners are also included. During t e course of

the synthetic procedures used to prepare such conpounds, or usi ng
racem-zati on or epinerization procedures known to those skllled in the art,
the products of such procedures can be m xtures of stereoisoners. 25 The

term "pharnmaceutically acceptable salts" refers to, sal prepared from
phar nac e aminea sy a&e@wﬂ&mq}%ﬁmi Brathesigedswistigpted, amipes. QeI t he conpound of

the pr e; H&nﬂaEBﬁﬁBélly%cdpﬁifﬁfbt% ,noh-it@u@wsémq&ﬁmﬁdhgalssaian befonmbd Icogvenl ently
prepare om nmaceut i ca acce e cl udi ng
i nor gani &"%E‘Qé@f) ‘E)Fe’d*gﬁf% Bgt gl?t 83&9’%6  attiie &ﬁhﬁéq

rived fromsuch imorganic bases

i ncl ude N Nndthny!e@@lemdtmnwmeﬂwhmmmﬂidlﬂﬂmﬂ@h@ohﬁd ous), ferric,

ferroys, &ﬁql&%oémeﬁéth&mlmﬂ@@@@%%mﬁmsm Iﬂi&ﬂhohﬁ@NEISSl um  sodi um
zi nc andt ke sal ts ticul arI%1 refe red are th mmnlum cal cium

magnesi ufhylpiReHdEe. ElcAminCs B‘F%?ﬁl@%tlhl‘ alaﬂ‘ﬁ KRB Dhar naceut i cal |y
accept abliwine| genjiglucaniné,axorphdiias @iperaznﬂemimrsiaiﬂt polydmingeesinar y, secondary,

2006 v SAFUIEEB Bl APk SRR R SRR 00 77, L e

synt hesi tetethapineiandithediknmi.nes. "Qther  pharmaceutical |y acceptabl e organic
non- tygxi ¢ bases ffWﬂbﬂ\l]\heé}n h&&flﬁaﬁreb@ntfr@éﬁf&ﬂxsbasfcl,me i on exchange resins

h f t
NN - d berpPaRdig el SR PR rE Phb B e BhdeePble 1o 2 s
di met hy! aom-mmietcaisahcludmgnmotgaalnﬁmiaorg&nhgdl@né'(!lplaaﬁlqlﬁéﬂdwleefohyI mor phol i ne, N-
ethyl pi p%ﬁ&ﬂﬁl@%cet@' bei2dHediiiond! rﬁﬁﬂﬁ@%ﬁﬁméulﬁhic%ﬁﬁ; ethinekuibae] ne,

i sopropyl_amme sl ne, 8%3%%%*8%@ ﬁ%p ra2| ne,

pi per i di AEmarSegl %ﬂ%élmé@?
trietigyl mla,enaﬁdemd;mieﬂlysh@mfmﬂc nmcmpntrpytmnm@antommcm:thmm and t he Iike.

10 Yhen %hemﬁcogaﬁﬂfadmﬁ{m,g%ﬂn@&ge bi aBRGRY 11k SpAESIy pldidiredc O! 1 €spoNdi ng

salt can ba CoRvent e rom p ar maceut ca y accegt abl e
non- t oxi mwesuifmpmwydwb iaieice PBRspRic, s8fEHC.aci ds i ncl ude,
for exalmkﬁmﬁ&ﬁdsc benzenesul fom c ben20| c, carrphorsul fonic, citric,

et hanesul Toni ¢, " THIBEL €. ol GO0t 6o AR GreslHHORIRHSpulblr 00 o .

i set hi oni c, Iactlc
20 compound mprcsented 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, i) Leukotriene receptor antagonists, ii) Leukotriene biosynthesis
inhibitors, ifi) corticosteroids, iv) H1 receptor antagonists, v) beta 2 adrenoceptor

25 agonists, vi) COX-2 selective inhibitors, vii) statins, viii) non-steroidal anti~
inflammatory drugs (“NSAID”), and ix) M2/M3 antagonists. The compositions
include compositions suitable for oral, rectal, topical, and parenteral (including
subcutaneous, intramuscular, and intravenous) administration, aithough the most
suitable route in any given case will depend on the particular host, and nature and

30 severity of the conditions for which the active ingredient is being administered. The
pharmaceutical compositions may be conveniently presented in unit dosage form and
prepared by any of the methods well known in the art of pharmacy.
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15 malic, mandelic, nethanesulfonic, nusic, nitric, ?erﬂ&?%@bgen'c
phosphoric, succinic, sulfuric, tartaric, p- toluenesul onrc a and the
like. Particularly preferred are benzenesulfonic, citric, hydrobromc,
hydr ochl ori c nalelc phosphoric, sulfuric, and tart | cids. The

phar ma¥®¥48Y® conposi tions of the present invention® 56?2?@@461 20
“conpound represented by Formula | (or pharnmaceutically acceptable salts
thereof) as an active ingredient, a pharnaceutically acceptable carrier
and optionally other therapeutic ingredients or adjuvants. Such additional
therapeutic ingredients include, .for exanple, i) Leukotriene receptor

ant ?goni tsts hl) L&kl roli:ﬁﬁ@nt@laﬁeémonﬁﬁmg; otrbd‘s bxﬁidg@f:&ltammgbhc —
corticosteroi oni.St s e cept or

agoni st scoﬂ}muﬂg:@s(#%z’@glje@F%9gm§]ﬂ¥ﬁ%[}P’§§P]§al Wt I)Vfloé?]a‘?’as esz‘m@&[@? é)noﬁ st er oi dal
anti- i nweammtcdwthﬂrthgsw@é NEStapicil use fon theipaipok@y dfhis nveriioni st s. The

conposi tions I ncl g&ﬁ@%ﬁbﬁﬂaﬂ&ﬁﬁ%lrﬁ !;?oitf?:[lt ﬁfoﬁlg{kgr&ﬁécﬁﬂ topical, and

par ent er al i nclu ut aneous,_ I nfr.amuscul a{? I nt ravenous)
d

admi nidst et bwrdwﬂhéﬁ@#lﬂﬂ??wnt‘gﬁf"f Higns spefias PR gi ven case will
depend Oﬂlsb[*&@xs@@dhtdsﬁsth@h dl@@ﬁc bramulitis adhsoric sbstudivepalmonatyydisshset he condi ti ons
for whic Ve, d [ el n ti?'s'i ggs phar maceuti cal
conposi t ?%égg)nﬁ&] ﬂ‘%&ﬁ\ fL’ dtgoP%eéSe"l t%g%éﬂulﬁ osgl:m&?or m and

pr epar ed cimghashyorid ol:tstrgcttmtpltlbnml seasg b giHmpls, adplt l’%ﬁi’!fatelfy digisSracy. 28
February sﬁgﬂﬁem&ﬁfa%ﬁeéﬁ%t&?ﬂs%‘g%@W11WMtesﬁmtdimmteﬁ,su¢1eI lies,

sol utions, or suspen5| ons, cant al ni d kl can be

enpl dfed a Weerpipysicelitis, L& ﬁ\}@ Eplg?seé‘t’ﬁ?&‘)ﬁgf g'gc aqéir gg% %ed within the
scope of disepescsth aistcherinl, ﬁjngalmuvmmcadfsepmmaemhpcbnndomz%ge | evel s from

about 0. ?lgoeggt{nﬁgssto& %H%%m&ég%@laﬂﬁglﬁggﬁ’d cobicWPheiids) RRd sefy are useful in

the trea nar di Sorders such as ast hmm,

chroni c Bhaskdml Nﬂ@loﬁlﬁ?ldhﬁo@eﬁdﬁhﬁéP@@lé%lﬂf%};?ﬁddWé@a’éeé‘mg@é@DD) adul t
respirat Q{fmnﬁiaﬁbﬁq;iﬁl M{:@ﬂﬁmn iﬂ}ti@ﬂfthéemin lvamﬂlammhtaydﬂsﬂersyndr one,
coug:léschr |c ob taru‘gctj Vv ton? @?/ Eorngghﬁgab& a&ﬂﬂit respl ratory

di st S rone,
Gast r oi nummmbnmcbmdmesmewedmmuaau@ l“-‘rl'%t@ncﬂl) ﬁi‘?@c Crohn s di sease,

and hy peh&ﬁ@&ﬁkg@%gﬁe@wﬂtﬁ tighb cohjundtivifé, 864 iplille geAtiama such as
u

bacteri al Qr vira IS or septi hock. .endot oxi ¢ shock
(and assdH) %ﬁb@ﬂa@% AigPders ﬁgc%ﬁ%@rﬁsémpa‘ﬁ?rﬂ?’? |“§paofFF§e ? PP ses), and

septi c alspiedsmm vb)) Mauoddgagirative didorders cehsis Parkinsos disgrise dlzheimet’st r auma, head
i AP AR o bR TR Rer B8] ) DEihSIGRE dtidlRR shebladr v Of the

r al psonasm and other bemgzll <S)r9 Irnahgnant 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
25  restenosis, atherosclerosis, reperfusion injury of the myocardium, and xiv) Other
* disorders such as chronic glomerulonephritis, vernal conjunctivitis, transplant
rejection and graft versus host disease, and cachexia - which are responsive to PDE4
inhibition, or alternatively about 0.05mg to about 7g per patient per day. For
example, inflammation may be effectively treated by the administration of from about
30  0.0lmg to 50mg of the compound per kilogram of body weight per day, or
alternatively about 0.5mg to about 2.5g per patient per day. Further, it is understood
that the PDEA4 inhibiting compounds of this invention can be administered at -
prophylactically effective dosage levels to prevent the above-recited conditions.
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15 such as psoriatic arthritis, rheumatoid arthritis, apk¥H.BajaRBoo0s
spondylitis, osteoarthritis, inflammtion and cyt Okl ne- megl ated chronic
ti ssue degeneration, vi) Allergic disorders such as allergic rhinitis,

~aller gl& %%q ctivitis, and eosinophilic granul ons, PC\ﬂdA)OZF)I%szCh' atric
dlsorders such as depre55|on menory inpairnment, and nonopol a depre55|on

viii) Neurodegenerative disorders such as Parkinson di sease, Al zheiner's 20
di sease, acute and chronic nultiple sclerosis, ix) Dermatol ogical disorders
such as - psoriasis and other benign or malignant proliferative skin

di seases, atopic dermatitis, and urticaria, x) Oncol ogi cal diseases such
as cancer, tunor gr’ﬂmmt@oalﬂbf@etmemgn@cbent tlntlmy bacapfbipeslwithi the ¢astiaies, " xi )

Vet abol | gk depsas i albAREbAS I ammmme%mm%aorders such

as osteoporosis, ovascul ar_ di sor der h as ar%‘g{l al
rest enosi 31d the patiedan edsof adminisation, FopeK 3" at“ﬂ 1 8| um and Xi V)
Gt her di gRMofe bémiikiatiGStotinai maggdoﬁmmmnanhm lfxtotmaboum.'rmgtocon junctivitis,

transplant on_an f ia - which
are redpoft I%‘?“vgé fcacb lIdn(ﬁmgb %@‘éﬁﬁx&%a&ﬁ%@r na?lfi%@%(%l rg@oﬂ"@@@?%m to about
7g per patirdertmaserial éjch mayrvmefxmmoeltﬁofﬁbpatrﬂﬁmemnt%@etﬁfél effectively

tC gﬁgé 3ﬁdb%%&r1 kit@ﬁ”UﬂithMa@E Fths Al Eén@fﬂl?@ﬁ%n%&w@erﬁ&ﬁﬁa?d:ttﬁlﬁ\l;ﬂ a:) gﬁt 0.5
o Rbout - ooast OnaRk 2 peaive ooty D g, pO5wech 28 Sy 20out 0.5
i nhi bi ti n@5mgEemgn¥mgf 200ms Boﬁmgﬁﬁﬁmgl 566m gz 690mgn80fingtas 10QPme: '

prophyhkactical ly ef t cited
condi %q)ons 28 Febr%g(rﬁhaéégtggpﬁ 8%%?2% dt&:%c%@%%el&&ﬁmﬁ?%@ﬂ%ﬁoum of

active i ng%t@ﬂi‘éﬂtd@‘%u?ﬁﬁﬁ veyaety: of FRGtea ipclding the geee LggeBlial s to
produce ahéditieg, diét?@;ﬁ@oif Aihivdrdtion ety ot&hﬁﬂﬂlrmnummfbtmﬂmst treated and

the partigul ar de o mn| r | ation intended
for the g‘?"ﬁ l&ﬁﬁ?tﬁ?%‘{“?l sgﬁm}% ﬂhnﬁ c“'fa(}dlsg%ﬁ\gg%& ox{?g %t ai n from about
0.5ng to 5 about SQnWGHmW@Omg@ﬂ smp@m&sﬂrhy@nwa O&n appropriate and

Conve'ISEnthﬁﬁﬁééﬂﬁca‘ﬂfjfacdéﬁfaﬁ!e@ﬁlts@ér&ff'cﬁ'ﬂn%v@ﬁhoﬁ%ﬁnH@édmﬂiﬂcﬁfisﬂnBOUt 5 to about

95 percent of the.total . ositio or s general |y

cont ai n bé‘f%é‘?gr?q‘%%%?te ghagﬁwcefgg)%ﬁgngﬁacgq{gfngk ive - |

i ngr edi enmnwmnamﬂm@MOnmomﬁng tedhniZBey, ThewaricGmay take £8idg, 50ny,

100ng, 20Q Ik de %\Qﬂ%%ﬂgﬂﬂn fﬁ‘@ﬁ% ation TR Pr alf@ﬁ’lg@uoﬂ-@g! i S
ovvever at e speC|

under st ood, ose | evel gr an art cul ar
pati ent woral orapakegal Ginelding intravenoys) o Fhyss the pharmageuticelicamp , body

wei ghig gﬂi&q&e%bnt im@atié van $€ resehiedlas diserme wnfts adiable tfatararadmjmmam e of
adnmi ni stra

f
the parti E‘ﬂ#‘gf "%’F ésglggc ﬁtﬁc%{?g% sr%chtclﬁ’er ap Oﬁ%ﬂ&%n% aﬁ%twﬁes.e_ve“ e

active ingredient. Further, the compositions can be presented as a powder, as
granules, as a solution, as a suspension in an aqueous liquid, as a non-aqueous liquid,
as an oil-in-water emulsion or as a water-in-oil liquid emulsion. In addition to the

25 common dosage forms set out above, the compound represented by Formula L, or
pharmaceutically acceptable salts thereof, may also be administered by controlled
release means and/or delivery devices. The compositions may be prepared by any of

the methods of pharmacy. In general, such methods include a step of bringing into

association the active ingredient with the carrier that constitutes one or more

30 necessary ingredients. In general, the compositions are prepared by uniformly and -
intimately admixing the active ingredient with liquid carriers or finely divided solid
carriers or both. The product can then be conveniently shaped into the desired -

presentation.
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In practice, the conpounds represented by Formula I, or g,t;r%@ utically
acceptabl e salts thereof, of this invention can be conblzéﬁggwgs t eG active
ingredient in intimte adm xture with a pharnaceutical carrier according to
convent.i onal pharmaceuti cal conpoundi ng techni ques.. rier may take a
wide WVPPUIYSTBf forms depending on the form of prepg%‘tg”?f*glzdl dsired for
admnistration, e.g., oral or parenteral (including intravenous). Thus,
t he pharmaceutical conpositions of 20 the present .invention can be
presented as discrete units suitable for oral administration:- such as
capsul es, cachets or tablets each containing a predeterm ned anount of the
active ingredi ent .ThpyhdyHarmidaticaDetpgmiitivmns tdaimveeiopmeydmtlalt aas a powder
as granujes, as sol utj.on, .as S i ' ’ hui d, as a
non- aqueBB%mHa?“éfH‘?aﬁ? accgpla ﬁcwgﬁnﬁ-a\fgﬁérg er?g Ira ?‘%ﬁ_ﬁg?‘ﬁgég@%u& kdb&-i n-oi |
|i qui d ewalt 6f Ropmulh h Eebctiomipownds of Ferenubsl, exihappacewsisalpaccentphie out above,
the Co”p%‘é?&;,rc%PJSl?osﬁeﬁhaQ%éaxn [heRtibal cEtfipositibRE HRLATbiriated With amcept abl e

may al so, a

salts thereofr’, e m ni stered by controlled release nmeans and/ or
del i‘véryodwmdié*!ﬂﬁw%ﬁ%?‘t’??ﬂ@% "be prepared by any of the nethods
of pharmacy. In generphhmastitidalvetrispenployedicanl be, dorsxemplofa dolilngi ng i nto
association the aclive, | N=T0" QALY t ird Qba, sh@bseC@RSL I tutes one or
nmore 30 E‘gscgﬁcﬁxﬁﬂﬁplé%?g{?tﬁg.cgﬁﬁm\é%%@ea stﬁﬁté C. na%gsi t O‘{}ﬁ ardle prepared by
uni f or n gelating agdtiTectin @eACia, BEEACKIBHP qaw@,a%‘iﬁ%aéwiaﬂar praples QMY § qui d
carriers, 'e&ia&%hg/ar‘é}r\ﬁ%,%%ﬁeﬂ,i dhive 68 dnil Mater. OExdvailés of Beowraattiect can then be
~conveniently S%ﬁ@;& |,§§o the desired presentation. 28 February 2006 WO

03/ 01857 dnghide e g9 IMERE N he phar maceuti cal conpositions of this

i nvention may i nclingeparingthaconsmsitiontiar ppl dasepaformp|a8y EAVEREH and a conpound
or a-phar Hﬁ%_r%&%ﬁgaﬂde&ia%??g}ei lo§ed. St bxAihpl&; Gated] @ydols, dibgalestipiounds  of

Formul a F,™0OI naceut accept ablcf sﬁsts éhe%ﬁ?f o :%palal S0 be

i ncl uded flavorig et RIPGTYasives: 6PHIERS 8°RiA 804 e B BIEN BY 15 QR one 5. or nore
ot her t hejaphiaAbskuidsisugensions palixits andiotutiohs whilc eartiers anchaar r i er  enpl oyed
can he, for exanmple, .a soli 1 QU ; tCRibRéan®0! 1 d carriers

i ncl dde FEENGY éu%enﬂcéocg%%%&cg altll:drlgsléé(?hutegﬁcé mgg%?ﬁ > ar;}ifoecti n, acacia,
magnesi umisksadisittegratughgentaand Sedike say bs uipgte r’@for?lisa'ﬂf PELPPers are
sugar Sygﬂ&asgﬁﬁ&&%_c%h}esﬂldt\{ﬂe@.l Becaaguch dwdirasase dbadnipligstiof, tapeeous carriers
O e aSaton Xt de. 30 NbLLOGER wilho) AR YHaMhb it aHRAST {1 ons Tor

' - are employed. Optionally, tablets may be coated l_)y standard aqueous or nonaqueocus

20  techniques

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

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

30 active ingredient. ' | _

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

e
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pharmaceutical nmedia may be enpl oyed. For exanple, watehg FQBMS@'@OGN l.s,

al cohols, flavoring agents, preservatives, coloring agents and the |ike
may be used to formoral |[|iquid preparations such as suspensions, elixirs
and solygig9, gﬁ'mv\hi l e carriers such as 15 starches, syggiSwises ocrystalline
cel | ul ose, fuents, granul ati ng agents, lubricants, binders,

di si ntegrati ngagents, and the |like may be used to formoral solid
preparations such as powders, capsules and tablets. Because of their ease
~of adm nistration, tablets and capsules are the preferred oral dosage
units whereby solid pharmaceutical carriers are enployed. Optionally,

tabl et s rgyyelinicaeglyends, bydmmmamﬂaﬁfa@d&fwchém&ﬁ%@ﬁ}@ cabbe t echni ques A

tabl et cqphiasdyid Ol ?ttﬁ%ﬂi%n%'n&dl?ﬂ%w&l{oﬁdﬁbﬁofgaﬂ@ﬂﬁl on may be prepared by

conpr essi on. or ng, optiona one o[. More a y ingredients
or adjuvants. Conﬁlﬂaé@é@é}?‘faéﬁ?r&? V]«gﬂmﬁ’?s gﬁ% Igm ng, in a
sui-t abl e jnj¥Bahie D& indlind seepild atpemusgolaﬂormmr dlsperaoﬂsr dartherowraghef or m such as

pouler, of S AL SSwy BO tfogﬂ%ﬂtxnxlghm&wome%xa dRincosUbr | cant i ner

dilu | Spers taethehs may be rrade by
mol di ng |memnpﬁmlestma19mméablﬁsws@mw @Pmlqnﬁeﬁ‘p?g\m@‘fs Bpound -
i St enedy, j@ctraﬂe?dhn'rﬂﬁibeétérﬂb'hﬁﬂﬂhét%@@ffecuﬁa Puidaot @iy syrinedbdlitabl y cont ai ns

from about bout act Y ach cachet
or capsuIFEh %}E‘F c%‘ﬁ?sét?cmsn?@] ;EF tg ﬁ&g{%ﬁgg@h@ g%@ of the 30
active i rmﬁedngaithustafanameslmuldéje pmmp@ba&ain@trtbe @ﬁﬂtmatwﬁéé‘é‘ﬁt" i nvention
Sul t o € fuftfoordiffsfil bithak patAHallind ki, I T2 clifiér G HABRER: dRpastbm | NS of

suspen5|ons 0 he active co 0 SUIEab| surfactant can be
i ncl uded @g@umggntalﬂlag,fe&%#ﬁlp aﬁ&&&'ﬁ%ﬁrﬁ%ﬁg ek BIYEF8 Bmp her si ons can

al so be p% c{um @lpetniend giybcbl)] wegbtabRO0i IR nBebitabler mixR0G3hatf03/ 018574

PCT/ CAD21 ¥’€arm¥1l %Hf g&%ﬁ@kﬁ%ns 8l &&h&‘ﬁﬁéﬁoh%m inlafoi | 8. Further,

a preservati ve can reven e detri manicﬁ{o growt h of
m cr oor gasvitale for Ripivahuse suahi aslior exsmplss pi ressel, sreamp@nEpall O nyent i on

ZU' tap e éd%{m d%.hﬁf: bambk ﬁké' SRuribBef; tHedempbsitidnk ealﬂlﬁﬂiﬁ@lfsmﬂktul?]le a;rs or f |
powtier & (B iR n@sé«w@% e %%@%‘F?&?#%% CFreGl, Spfed o jectable e
~ sol ut i onscapodidepresinted by Formula I ofhis wentmeomhqmwce‘mﬁﬂémcsm@ § orm nust be
~sterile apg fURhf, PR obiVeRfibral flovesking hidthb8y. Aamexample/wébin b V-
ointment is prepared by mixing hydrophilic material and water, together with about
20  5wt% to about 10wt% of the compotund, to produce a cream or ointment having a

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

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

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

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

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

30  more additional carrier ingredients such as diluents, buffers, flavoring agents, binders,
surface-active agents, thickeners, lubricants, preservatives (including anti-oxidants)
and the like. Furthermore, other adjuvants can be included to render the formulation
isotonic with the blood of the intended recipient. Compositions containing a
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The pharmaceutical conpositions nust be stable under thgggghfibtiong of
manuf acture and storage; thus, preferably should be preserved agai nst the
contam nating action of 10 m croorgani sns such as bacteria and fungi. The
carrier_can be a solvent or dispersion mediumcontainjng,.for exanple,
vat er, WPHHNEF pol yol (e.g. glycerol, propylene gl f/’gypg‘%?}g‘?’i qui d
“pol yet hyl ene gl ycol), vegetable oils, and suitable m xtures thereof.

Phar maceuti cal conpositions of the present invention can be in a form
suitable for topical use such as, for exanple, an aerosol, cream ointnent,
lotion, 15 dusting powder, or the like.' Further, the conpositions can be
in a forgnsibuh@Bserife@iby Fogeild I) of gransateutically sresptads salt¥ Hewef,maynul at i ons nay

"be prepar,e utilizin C r nted by Fornula | of this
i nvent i offs© %erprm?‘ﬁﬁggﬁ%f%ﬁ@&%@g%{o@ab IZE salts thereof, .via conventional
processi ng met hodShe sempaundsandpharmagentipal spmpesitions gt Wisievention epar ed by

m xi ng h A 4 i PORAghiIBKorsV Afcoathegly, 20 Swt % t o about
| Ot % of y{iﬁggég{oﬂﬁ%%dutﬁgkﬁmﬁuﬁg A " ing a desired

., to_pr.oduce a cr.eam or_ . 0i
consi%teﬂl?}hef-ﬁﬂi’ﬁ?tt?ﬁ@étﬂvleﬁt&!“lﬁgﬁﬁﬁwptdﬁgagpaﬁ?@%ﬁ%%ﬁ%?ﬁn can be in a form
sui t abl epfifionsr§ aisaided duchnis atthms, ichrenistheonshitistdheonicobsireqtive s a solid. It is
preferabl e that .fthe Aprdur e1.f H g@@g hi Rérieory Sui t abl e
carri ersptﬁﬂlgpadﬁgls%ag%gp%ﬁ&t %@}t[%hgagﬁ%ﬁﬁer dl?grg'ﬁgfns.cm iy used in the
art. Thedistoysp siidrons emiehaapropis BEFFEH BIBRYAY A5G BYSHE G Jdm xi ng t he
co(r,jrpors] | 1 jeQfirathcy Bis&l&‘g'sﬁﬂlfdrﬂ‘?gi_iﬁ{anﬁéé;ﬁledary:ﬁsttdsemm)on}ef ) L]owed by chilling
and shaping Ln nmoylds.. In itio £ i,oned carrier
i ngr &4 eﬁﬁ‘g‘:m’lt?f@“éiﬁlﬁﬁ?dﬁﬁé‘é@tﬁs &Fmﬁ%%%lljl g’ﬁ@%{;g @g%!é&’iaggd above_may incl ude,
as appr opypestastions gasti3@idyii) dnfeatiois disaases suelr asibacterigl fpagnl entigl such as
di l'uent Smdﬁ&‘ﬁfsﬁfsfs’orgé ¥ Hdcl EndSEAE Shock (M QEsRciated Ybiditichs dgdhiave agent s,

t hi ckeners, lubricant's, preservati K(g%n BS’M uﬁgﬁgl (ggrt%e-rog(lc@gpt s) and the
li ke. FulemimiingdeolipinopseR AN SericShectntVh SPGBl H TERGET the

f or mul at i@l cord@la@inh,head infury, hemrbgenizdnftimmdtion] peire audtbperfisioni ieiney.

Conmposi tions, cont al Rl r ic\WhOR/ i 16602/ 01324
corrp_g‘indo %Eﬂ%@@ﬁ%@ﬁ%@% %?ﬂ %Srérglqn’%geut '_célglges.élg@i:d:ﬁtﬁgbl e salts

t her eof , ankejosinglspandyéispestsoatthritis; infigpiration ayd ¢ bﬂ?‘&leéﬁwggﬁ't%f‘ﬁte form The
ConpPouNdgs A8 deRRABRCAYALISBIc deerlefsutl andlegfc hinitis, altwgint i on  have been

o e el TP PR i o, Fooor v naly. S
exanpl e, dépression, memory impairment, and monopolar depression, viii) Neurodegenerative
20 disorders such as Parkinson disease, Alzheimer’s disease, acute 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 ’
25 dsteoporosis, 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 and graft versus host
disease, and cachexia — maladies that are amenable to amelioration through inhibition
 of the PDE4 isoenzyme and the resulting elevated cAMP leveis — by the '
30  administration of an effective amount of the compounds of this invention. The term
“mammals” includes humans, as well as other animals such as, for example, dogs,
cats, horses, pigs, and cattle. Accordingly, it is understood that the treatment of
" mammals other than humans is the treatment of clinical correlating afflictions to those

above recited examples that are human afflictions.

—
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Pul monary disorders such as asthma, chronic bronchitis, >gREQRbR RPBLrUCtive
pul mronary di sease (COPD), adult respiratory distress syndrorre I nfant :
-respiratory distress syndronme; cough, -chronic obstructive pul nonary

di seas adult respiratory distress syndr nf ant
respi rgfvggﬁﬁ -}s;ar ess syndrone, ii) 10 Gastrointesti ngﬁg"%%&gers such as
ul cerative colitis, Cohn's disease, and hypersecretion of gastric acid,
iii) Infectious di seases such as bacterial, fungal or viral induced sepsis
or septic shock, endotoxic shock (and aSSOCIated conditions such as
laminitis and colic in horses), and septic shock, iv) Neurol ogical
di sorders such as Fﬁﬂtﬂeﬁ&b d&eﬁ}skdtabm:rmccbm@dundmfﬂﬁg/mvmnogebﬁ'c
i nfl ammat i.qn ] rgkn, v) Inflammatory
di sorder ?uﬁﬁ%qf ggmBglg a‘?lﬁp(ﬁfé%rt er%@mh&o ﬁnjrrr%f g“%"&gﬁhﬁ?tﬁ%l s, ankyl osi ng
spondyl i tmmblrmgolsdﬁﬁhelﬂﬂﬁﬁlslﬂbmm ccanmﬂ@ﬁﬂ%mvwwmnrt@ medi ated chronic
| t: lssue deaeRrisR Bﬁ sed in)coMbingtiéH @xﬂﬂi)%ﬁﬂ%&e&é&ﬁﬁoﬂﬁat@éohi@tsﬁh)c rhlh ni E s,

al l er conju VI I'S,. oma sychiatric

di sorder #gmﬁc psida 03’@1‘3‘93%%&?? 1tor§ﬁgp5¥mw%, 5I ar depression,
viii) NeuﬂsmmyeﬂymMﬁ'mt@Mmsmr)de@oﬁmMswlmk (lmatmmne)dmmse, Al zhei mer's
di sease, x-Tol ‘ﬁ @%ﬁ%m Qd-.LHblcé&Jt&Ja% nisc! erosi s, ix) Dermatol ogi cal

ot ner

di sorders sg soriasli s an gn or Ilg ant proliferative
skin di seases, ato %, 108 eXaEDlG, pulm OQW%"EAWF%“E‘;; IB‘?gl cal diseases
such als m@ﬁfmdmowwa Lﬂﬁlgnﬁﬂﬂfseasel(lSOPD)(a&ﬂmspﬁatdﬁpdlmsst h ssues, )ﬁi)
Met a ic sor S, suc n ! ers such as
25 o3PeopsBaRE g e al il ANgh il oBh.SHbuic Shiduc S i

rest enos |®emtm eniowls| mbwssmtowdpﬁpsw@ﬁmﬁmnd infﬂféfesf’lﬁ%o%ﬂéf@&?sdl um and
xiv) Q@ P%@m?bx%@ﬁ?ﬁfe%oﬁ%ﬁn P& capSlIQBicH O A b1 Ets tera, ver nal .
conjunctivitys ra 0 rsus i sease, an
cachexi a contApngq ”é% é&@rgh%ﬁﬁpﬁgg@ﬂgﬁy éﬂI i nhi bition
of the PEEﬂwamgemémﬂmmMpMdméﬂnlptesm applipativig dr a;plmnhcemmalﬂy by the 30
adm njigst r, f&gﬁﬁ - EOIR f s of this invention.
The '[igr ma%ée:?a%le%tfﬂ re%ffl u syﬁ?unang%g%?/rtve B Otcé‘r" nival s such as, for
exanpl e, dogs, caf8stropwestival dispydegs sughhas vcerativ %mhﬁlé peiseases ¢ s

under st 0Ggld hiserseblefod maéuwmﬁacﬁlbe@aﬂmeaﬂp&m vittecuphulesparshéts t he

exanpl o8 ﬁ%ﬂ s g AT e S SorE 0y LA, 2Gheie 300re BB o2 o |
PCT/ CAOZ/%ngbfﬁmractIhenngrahewe%fM cmbwdoﬁ@epﬁﬂ@t eppksEiMRdoIst this i nvention

can %aﬁj bkt fRre0f, WAmiHifieed bRl MReLs thres AAROUNS. | N
part??ul rjmJn{ c?g'rrbl at }}%ns o%e t'he PDE4 i nhibiting conpound of this

i nventio n be

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

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

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

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

S
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advant ageously used in conbination with i) Leukotriene
antagonists, ii) 5 Leukotriene biosynthesis inhibitors, Q????ﬁﬁﬁgzoos
selective inhibitors, iv) statins, v) NSAIDs, vi) NR/ VB ant agoni sts, vii)

corticasteroids, VIII) H (histanine) receptor antaggnists and ix) beta 2
adrenoé@ﬂ?ﬂ? ﬁaonlst Thus, for exanple, pul nonary dfSHCAH @ %ych as
asthma, chronic bronchitis, chronic obstructive-pul nonary di sease ( COPD)
adult respiratory distress 10 syndronme, infant respiratory distress
syndrone, cough, chronic obstructive pul nonary di sease in ani-mals, adult
respiratory distress syndrone, and infant respiratory distress syndrone
can be convenientl| Iﬁﬂfaﬁaﬁﬁic@}ddﬂtk&d?s SRPaYpPHatiCAMNES, Shedmatodbarehiitis,each

cont ai ni ng., 200 300 ¢ Or 500ngy of
the act |38’é3;1{’§‘b%%’gg‘g’ﬂf‘s’ggte?¥tgﬂng%m]fe’" Atigp ag cBﬁ“ées at%%g'ﬂ cation, or a
phar mac e gisswealegoneffion camdpicabienienthl tteatddewémapsu@madwm@ﬁaﬁbtmb twice, or
three ti 5&&-%? M}ﬂé r @ffki ve colitis,
Crohn's seaséjﬂngé lgﬁ‘rsl%(srr@]rsec ! tio zg?ﬁg jsé)tgﬁjléc@gg% @‘?gﬁ’!"%e conveniently
treat &d mw:wp@amt@@ the chmpang of e DEESBYap wéta%owhaaw Wgalhy, sny, 25ng,
50ny, 10%&pta8ﬁ@ﬁﬂthc%@fiﬂnnnfk&@élnmc@rtmeC&mge@ﬁméhhﬂﬁct|ve i ngredi ent of the
conpound of the pregent i acceptabl e
salt thereof, adm%ﬁ CEST sopdgné’géh %leg{crﬁmﬁ%hﬂe%@%%%gﬂéﬁ‘g }“}( | nf ecti ous
di seas es essinophilic granviamd can be ¢aprepiently iregied amthpamle%ea@éﬁw@ l6Fs  septic
shock, Qﬁ;&}s{aﬁnﬁggﬁg 5&@@5@85@{5 albﬂﬂg,%OHﬂgtio%ﬂfg 500613, @500l ni tis and

colic in or ses) (% I C sho gan enlentlytreated wth
capsufes of the @piyedngp F%@?E‘Fgorﬂ?aouﬁgé’ﬁ EBFﬁs%ﬂt 59490 &1y, 25my,  50m,
100nD, 2@Aamnacafiionly, acddpbubly,salothefsOf) Hq;mtmieredmlcanmweorlthr@ taeent of

t he- conp of the present application, or a pharnaceutically acceptable
salt therecot, adm nistered once, twce, or three tines dal%y. Neur ol ogi cal
di sorders such as Bsyehiatric disprders sugha8 depyession; memery impaianenb aidgeni ¢

i nf | ammatghdapoled es@@ﬂbahwednfvasemuemeuwth@ﬁpmha cbdsi-mslibrtabletsbe conveni ently

50! gogﬁé’h co5B8E 53 Sonsongre dPOag 0GR VoA il Goblil. OO0, POTD
conmpound odithEtahqumgs@mfOﬁﬁpbm}mﬂnénfth@ipwaelﬁﬁmlwﬁlf@u?fl?cal |y accept able salt

t her eof é’;gdxb%r 5&3‘:} E%dtih@feﬁ?ad@fms&éié&&cb'tﬁﬁ% Sdrby/tim@8 February 2006
WO 03/ 013?57 I 24 | nfl anmat ory d| sorders such as psoriatic

arthrltléiml‘heumatm d al’thI’ItIS
' Neurodegenerative disorders such as Parkmson disease, Alzheimer's

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

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

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

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

—
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ankyl osing spondylitis, osteoarthritis, inflammation andggkbQkhnsyoedi at ed
- chronic  tissue degeneration can be conveniently treated with capsul es,
cachets or tablets each <containing |ng, 5ng, 25ng, 50ny, 100ng, 200ng,
300Ny, ¢RRss® S00ng of the 5 active ingredient of dha-eoppepnd of the
present application, or a pharnmaceutically acceptable salt thereof,
adm ni stered once, twice, or three tines daily. Allergic disorders such as
allergic rhinitis, allergic conjunctivitis, and eosinophilic granul ona can
be conveniently treated with capsul es, cachets or tablets each containing
1y, 5ngy, 25nmy, 50nmgy, 100y, 200ny, 300mgy, 400nmy, or 500nmy 10 of the
‘active im@amﬁbmﬁcalbrfaccdp@bwmﬁ@wggﬁmm rosh ense WIcE oM hESiIe or a
pharnaceg&ﬁfally acceptabl e salt thereof, adm nistered once, tw ce, or

“three tines daily, Psychjatric disojders.such as depressign, nenory

i mpai rment, and %@BGICAISO&%&%&?S&{HS’SQEH{?EI@Sﬁ%ﬁ? eﬁ?ﬁ genﬁ Qéat ed with

capsul es trepad veth sapRles, ghdhetsor thble aadh qomf:mmlmg Smgg25185r§0m@5ny, f50rrﬁ,

100ny,. 2 0 0 ibMQf B 8hRptuRA LS Of t he
s d‘]@ﬁﬂg,@@%g,gasogﬁg, i br SoHGs 18 ctiRGn@Bdibntof it

conpo 5se catron, or a _pharnaceutical accept abl e salt
t her eof , theptesent appligadan,on e pharmpgepically accepfable SSF WE‘?OH a%wwﬁed

Neur odegeger abicy,dr iredintidginpuch as Parkinson di sease, Al zheiner's 20

di sease, acute and_chrpnic nultipl ' ] ently treated
with capsul es, cac %Ilesd%%?f'&fsa%% ;%stggiq%&sg%g al H%ﬁ%&@gyn@@h%m 50Ny,
1001y, 2Q6ennl resRAGIY Athd@Seosis repsdiciian iafury ofdhepypsaedivmapd giheht of t he

conpogynd ércfeps%u&{ & ic AGReriieRiphRils, verhalToRfuacvRGS trirsplaitl y acceptabl e sal t
t hereof, adm ni stered once, tw ceée

Yo[py . Or three tines .dai -.Der mat ol ogi cal
di sor der $ejeqHER apdLBL Fprsusast clsgase "ﬁé’?c%ﬁlﬁicﬁﬁb%?onvﬁ'ﬁﬂ%fé' Hﬁ%‘?‘?‘g%t@?i ferative
ski n di seags@lks, cattepi ¢ tabiath ¢dnminignting Stigs aFmeg, S0mg, KOmgcHWmgni ent | y
treated w,th capsul e : T g, S5ng, 25ny,
50nmg, 10 #g‘?g’z@gﬁlﬁ’,0I§86%8§£@880n%§mﬂ%%§gt&%§5§§gﬂgﬁ i vg}g? ngr edi ent of the
conpound applicatien, pr eplkamnacegtigally ceriable salt therepisadrpistered 08¢ (MELCEpt abl e sal t
theregf, 3Q. apled diiigt ered once, twice, or three tines daily. Oncol ogical

.di seases such as cagncer.,, tunor Q C | ) of normal
ti ssues can.be con %éﬁv*agopr%%{%\éﬁﬁmh%ﬁ%eapgﬁf@g?ﬁ%ggteﬁ\é%?ﬂg " tablets each
cont ai ni npbiaviptiohrmpt t:dGlatpd belowhaveltbenmeaniugsng commonly used¥oi®ss or  500ngy of

the active.lk | iide compound of the present application, or a 28
February sW?%t@@Bth@fw: ' _

20
Ac = acetyi
Bn = benzyl
CAMP cyclic adenosine-3’,5’-m0nophosphate
DBU = ' 1,8-diazabicyclo[5.4.0]undec-7-ene
DIBAL = diisobutylaluminum hydride
DMAP = 4-(dimethylamino)pyridine
DMFE = N,N-dimethylformamide
Et3N = triethylamine
GST - glutathione transferase
HMDS hexamethyldisilazide
IDA = lithium diisopropylamide
m-CPBA = metachloroperbenzoic acid
MMPP = _ monoperoxyphthalic acid

-

-25-




WD 03/018579 . PCT/ CA02/ 01324 pharmaceutically acceptab?gFé uggggﬁgeof
adm ni stered once, twice, or three tinmes daily. Metabolic ers such
as di abetes insipidus can be conveniently treated with capsul es, cachets
or tablets each containing 1lng, 5ng, 25ng, 50ny, 300nyg,
400y, WP OBYHEMY of the active ingredient of the conpggﬂ%mg% 9%"‘he present
application, or a pharmaceutically acceptable salt thereof, adm nistered
once, twice, or three tinmes daily. Bone disorders such as osteoporosis,
cardi ovascul ar disorders such as arterial restenosis, atherosclerosis,
reperfusion injury of the myocardium and other 10 disorders such as

chroni c grome ephritirg, verpgl ﬁymﬁﬂk¥¢1 Saercsidm $&t €O 1lej ection and
graft vefpsus—R ﬁaﬂH'CDGPD e CuJﬁ@gga €att UUHLUJ%kfIUHLIY trgated with
capsul es, cachts or=tabl dts eamptharsselfanyl nEeSHF. SQpMe 250y, 5Qny, 100ny,
200nyg, OOnghiﬁOOngh or 500ngy &mﬁgﬁﬁﬁﬂaaﬁhéﬁmmﬁdlent of the jcompound of
t he presprt—-appH-eatton—ror—a—pharmaceut Tcal 'y acceptabi e sal ¢ t her eof,
adm ni stler ed m tvd ce, lor 1501t9ri¢f@1éa1tﬁﬂﬁﬂﬂﬂmmﬁ9fy abbrevilati ons used
her ei n Qﬁve tggnﬁollomnng t abul ghpdtoBanNi ngs. Abbr evi ations ndt tabul at ed
bel ow hape~therr—meammys{as To Qéﬁﬂin? géégs speC|T|caII) stated
ot herwi s 200XONE®s 1 B =he 4 l0 hos hat e
DBU =1, & di azgbicc cl9[ 5. 4.|0] undpgidivian ehlotdBkionmtt | sobu lal umi ndrn hydri de
DVAP =4-{dTme n!amnm dijne rmleﬁyngormmum Et 3Nt rijeth | am ne
GSTI ut at ji-onePD -HMDSH@anJPﬂ,fU.J Hazt-te—tBA—=Hthrup diiso ra
| am de nj CPBAPBIEet achl or oger benglwisphodicstdrabd/PPnono_er ox _ht hal.i¢ciaci d

Ph = phenyl

Phe = : benzenediyl

PMB = para-methoxybenzyl

Pye = pyridinediyl

Il = , room temperatore

Rac. = - racemic

SAM = aminosulfonyl or suifonamide or SO2NH2

SEM = 2-(trimethylsilyl)ethoxymethoxy

SPA = scintilation proximity assay

TBAF = tetra-n-butylammonium fluoride

“Th = 2-or 3-thie_ny1 .

TFA = trifluoroacetic acid

TFAA = triffuoroacetic acid anhydride

THE = tetrahydrofuran

Thi = thiophenediyl

TLC = thin layer chromatography

TMS-CN = trimethylsilyl cyanide

TMSI trimethylsilyl iodide

Tz = 1H (or 2H)-tetrazol-5-yl

CAN ceric arnmonium nifrate

C3Hj; = allyl
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magnesi um salt 6H20 Ms _net hanesul fonyl = nesyl = SO2Me MsOnret Hanesul f onat e
= mes | ate NSAI Dnon-steroidal anti-inflanmato drug o-Tol =ortho-toll OXONE@
=2 KHSOb¥ig98 15204 PCC - pyri di ni um chl orochr omat e PDCperiiapéigasdi chromat e
pyn PDEphosphodi esterase Ph -hen k Phe =benzenedi | PMB --para-mbent i P
ye ='dinedi | x,t. =roomtenperature Rae. =racem ¢ SAMam nosul fonyl or

sul fonam de or SO2NH2 SEM2-(trimeth Isil |)ethox ethoxy SPA =scintillation
ppxi m assay TBAP =tetra-n-bu lammoniumfluoride -1b =2- or 3-thien | TFA
=trifluoroacetic acid TFAA trifluoroacetic acid anhydride tetrah drofuran
Thi =t hi ALKAGROUPABBREVIATIONSar chr omat ogr aphy TMS- CN =t ri net hyl si ! LI
cyanide TMSItrinmeth Isi(1 iodide Tz =1H (or 2 -tetrazol-5- | CANceric

amoni ufT I trﬁtee bdl;ﬁ' --CMe!myl
Et = ethyl
n-Pr = normal propyl
i-Pr = isopropyl
n-Bu = normal butyl
i-Bu = isobutyl -
5-Bu = secondary Butyl
t-Bu = tertiary butyl
c-Pr = cyclopropyl
¢-Bu = Cyclobutyl
cPen = cyclopentyl
c-Hex = cyclohexyl

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

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

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

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

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

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

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

-
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28 February 2006 WO 03/018579 ALKYL GROUP ABBREVI ATI O\IS %%&Qbé‘zoﬁb =et hyl
n-Pr =normal propyl i-Pr =isopropyl n-Bunormal butyl u =l SO
s-Busecondary b!Ltyl t-Bu _tertiary butyl c-Pr :cycla rol c-Bu --C clobu l
c -Pen =c clo en | c-Hex =c clohex | PCT/ CA02/ 01324 ASSAYS DEMONSTRATI NG
Bl OLOG WAP/HESP\| TY LPS AND FMLP- | NDUCED TNF-a AND LTEHCABANIA | N HuvAN
VWHOLE BLOOD 10 Whol e bl ood provides a protein and cell-rich mlieu
appropriate for the study of biochenm cal efficacy of anti-inflamuatory
conmpounds such as PDE4- selective inhibitors. Normal non-stimnulated human
bl ood does not contain detectable 1|evels of TNF-a and LTB4. Upon

sti mul at gﬁgtsﬂyl@ tdbvhiB eﬂé‘ﬁo&eﬁ@&%dﬂﬂﬂﬁﬁﬁd&ﬁu@%&&@%& méRérs SEPDEA € TNF-a up to

8 hours an asnma stabl e r ours. 15 Published studies
have shoWﬁ“Y*g’dP t}ieﬁﬂi"}ﬁtﬁ? WH'EIWDCF?EFB? ‘easing intracellular cAM via

PDB4 i nhibition anEerblemﬂmmeﬂecaﬁhnyxbpdnnmwwbseb}a@lpummcﬁwwrs at the

t | ' | evel s of
i r acel TorS HompESlneped it Wt RS, TiRechbRoBRATH %f%&s&vicf Ve
i nhi bist oriaflammateryseustitions and hadeﬂomahm anyy é&or&&{eﬁﬁé YORHORHUr LPS

sti mul at igpbdQbieMied. ssookp @ty uoﬁbﬁﬂébdtwsi’@?ﬂe-iidﬁﬁaté’d)wﬂh eftheragion fol | oned by

ot vat 0 HERTPBID TN St ) Ve SdgoR ok S imBY i TP 502
Febr uar y 37006 TMOWSHld8EY 8y mamf@mm@eg@um @B a@glgm@gr e the potency
~ of a conpaung P8 R BHAI BERhRatitR! #22830%Bighlafhemical Co., St. Louis,
- 10 MO) from E. coli, serotype 0111: B4 diluted in 0.1% w/v BSA (in PBS)). After 24
~ hours of incubation at 37 °C, another 10uL of PBS {(blank) or 10uL of LPS (1pg/ml
final concentration) was added to blood and incubated for 30 minutes at 37°C. The
blood was then challenged with either 10uL of PBS (blank) or 10uL of iMLP (1uM
final concentration, #F-3506 (Sigma); diluted in 1% wiv BSA {in ’BS)) fb; 15
15  minutes at 37°C. The blood samples were centrifuged at 1500xg for 10 minutes at
4°C to obtain plasma. "A 50pL aliguot of plasma was mixed with 200pL methanol for
 protein precipitation and centrifuged as above. The supernatant was assayed for -
LTB4 using an enzyme immunoassay kit #520111 from Cayman Chemical Co., Ann
Arbor, MI) according to the manufacturer’s procedure. TNE- was assayed in diluted

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

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

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

A
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activity in the whol e bl ood by the following procedure. 2B'FeBhiaR) S Was
collected in heparinized tubes by-veni puncture from healthy human
volunteers (nmale and fenmale). These subjects had no apparent 5 inflamratory

condi ti ad not taken any NSAIDs for at |east jor to blood
Aoyl P

col l.ection. al i quots of blood were pre-incubate er 214L of
vehicle (DMSO) or 2L of test conmpound at varying concentrations for 15
mnutes at 37C. This was followed by the addition of either 101tL vehicle
(PBS) as blanks or 10L LPS (lg/nm final concentration, #L-2630 (Sigma
Chem cal Co., St. Louis, 10 MO fromE. coli, serotype 011 1:B4; diluted in
0. 1% W v IdaBAcytdsrin BBBAL fluMs were 2antado The lungs werealsarereqyedfora7C, anot her 10L

f PBS . P i . : dded t
0 (Qisﬁ@}%agt&é £§1§B 545 At cokchat Sty Qi‘am%é/étr)!ﬁimﬁﬁ%%ﬂbf @ikRidswRs added to

bl ood an m nut es at . The . hl ood t hen chal | enged
with eit HerExpoplesi0.AHs1Qme/leipy obp-0-daiPe thiee q‘ﬂﬁfﬁ“’(‘ﬂ%ﬁﬁ/]‘%ﬁ%ﬂwmgoncent ration,
#F- 3506 Gl ghmtchallefjzd, Wa@ ¢b d stgnilfioand redwiBibn (r the BBBjophifisandithe 15 nmi nutes at 37C.
The bl_ood sanpl es \éeti‘e r(x:fg rzit&r?@e%g es1500xg for 10 mnutes at 4C to
obtai i pPESHRYTatoR ok Blior al%ﬁuo ol Pl asma was mi xed wit-h 200L net hanol for
protein precipitation and centrifuged as above. The supernatant was assayed
for LTB4 using angpRRWSED PPEACESATYKASSAYPROTOCOLOM Caynan Cheni cal
Co., Ann Arbor, accordi.ng. to.t uf act 'S ure. TNF-a was
assayed in dilut eg%éﬁpwgss‘ﬁ]ﬁa?wh‘%ﬁé%ehy@gqqﬁbs ogﬁ%tg&l%sp?% istron’
Bi ot echneypedy, cARIPepedifiophosphidjiestesascoweric nereensd i 2f-well plpiefomapasocedure. | C54
val uqéSS?&kq“g' be | ess than about 5M advantageously | ess than about 2.5M

I al ue

‘The 0 val ués of Exanples 1 to 33 ranged from O 1o 2. 4M 25
'ANTI - ALLERG C ACT! lpaP% wel-plate/as 385 rHsuir Sorgpoung was ?ﬂf’g‘fjﬁ%q‘%ﬁl"ﬁda’\'}e been test ed

for ef f eqjp INISON 18GH: off atikralc dffer doftalting ()81 HHlndenpsine 81, Sirydlic on i nduced by
i nhal ati op o | i1}, 1R PCRE 8 BSTA S0 Txibj @5 Wer e
initiall }’H%sé’iﬁétug?‘it@gg’n’togﬁ‘é{&iﬁ(@% n qr]dlggdnz?l d cycl opho%zhanﬁe- i nduced
i nununos G rEegeastion Was inifiated b e additien of hypes recoRbispntIBEL{tegen i n
¢ ]9 i 1[3‘?“ '_aﬁi&ﬁne%és%ﬁ&dn@ati mth(}jid?o%bcﬂ@t @ﬁlﬁoﬁﬁé&iﬂ 3&1&?.)v _&ﬁ@telaa_ilgmBOOS_t er | doses
of antigen were given t, nd f.our eks : I, X s, aninmals were
chal | eng &S #IoPPP b%&%@’%ﬁﬁﬂ ﬁrﬁmﬁ/ﬂf #@ﬁ' %ﬁé@,ﬁa%ﬁég’,ﬁ IVéﬁ?e‘man
i nt r aper ivthakeaia Bloted Ich Patatavey, MR iThhipetdacti AMP gererated waspyr ani ne) . After a
further 48h..-bronchki . & wabss @ ned and the
nunber s &P”’%‘%@P%B%W{s“" an gl%"g %?6 %ﬁggb%?cl?ar y 08)6 03/ 019579
_ Gaithersburg, MD). The signal in the absence of enzymic was defined as the
| 20  background. 100% activity was defined as the signal detected in the presence of
~ enzyme and DMSO with the background subtracted. Percentage of inhibition was
calculated accordingly. IC50 value was approximated with a non-linear regression fit
using the standard 4-parameter/multiple binding sites equation from a ten point
titration. _

25 The IC50 values of Examples 1 to 33 were determined with 100nM
cAMP using the purified GST fusion protein of the human recombinant
phosphodiesterase IVa (met-248) produced from a baculovirus/Sf-9 expression
system. IC50 values should be less than about 1000nM, advantageously less than

about 250nM, and even more advantageously less than about 100nM. The ICsp

30  values of Examples I to 33 ranged from 0.1nM to 90.0nM.
The Examples that follow are intended as an illustration of certain
preferred embodiments of the invention and no limitation of the invention is implied.
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wer e

PCT/ CA02/ 01324 | eukocytes in the BAL fluids were count e?s Fgl?rga 8
al so renoved for histological exam nation for inflammtory damage.
- Adm ni stration of conpounds of the Exanples (0.001-10ng/kg i.p. or p.o.),

up.to three tines during the 48h following antigen challenge, lead to a

si gni f i¥AR¥BFRuction in the eosinophilia and the 5 593’5&%’@??“% of ot her

I nfl ammat ory | eukocytes. SPA BASED PDE ACTI MY ASSAY PROTOCOL Conpounds
which inhibit the hydrolysis of cAMP to AM by the type-1V cAMP-specific
phosphodi est erases were screened in a 96-well plate format as 10 fol |l ows:
In a 96 well-plate at 30"C the test conpound was added (dissolved in _~3H,

35 “ye  phosphal g e B e o AN EDITA. SOMA Tr 1
', 5" ye phosphate (c . to . ris,
pH 7.5. Wﬁ@“’i“é’d’(&!ﬁ‘?‘d& %WIP&F?W%[‘H%‘EI g@%@“%d‘ieﬁ%ﬁ"%gf’ &WH@?} @.ecorrbi nant
PDE4 ( t hexmbfent fRipetatunesthatds) bt Diemperatsioe inftbe range0ol B26Uu clEvaperstionmr med i n
10mn.). TFhe reactio . e | ition of 1ng of
PDE- SPA 5’&3‘??‘?&’%?@%%%‘%%@6%5 A %’%E"églﬁ Féggcf,%ﬁéegs]%%?gd . NJ). The
produbt APOpsesals: 45mmBE) withembath fegperpra olyn to 4R Gt Ehe GRRSE 06- we | pl at e
count er  (E{a86nINdsl fllovied by thifRyérthrdakitegaphlyOTLCYHnd reaittipnatimdsrare he absence of
enzyne was defined as the .backarqund. 0 L e, k- s defined as the
si gnal d&@@&%‘ifﬂ]lﬂm{l%o%‘('eﬁgﬁg%l%gmgléenuznﬁ?r%&g#éﬁ ‘B&Sdﬁ (\i/l\ngatt%yat he backgr ound
subt r act eldconmsusitiont Ehyemelfing priith givemarehese obtained foathe natgaiabsr di ngly. 1 C50
val ue Waﬁ,@?ﬂéd]%héﬁ%ﬁs‘% PhfyofbhR8 mby RER iniRWHRA Of MAefidls with'si ng the standard
er/mul'tiple

4- par anmet’e tif bi nding sites,equation from,a ten Lnt, titration. 25
The 18850 diffgremtnelingmoryip é%mﬁP’Fmg’“%eﬁe %@F@Ferﬁnﬂ BHr;of Rﬂi—%ﬂnM cAbW usi ng
the puri firefhcESerd assiredbyot tiastione of the fullowimptechnigueniiliamass phosphodi est er ase
| Va (net-24 od ' éfé&o hesehRtcaly st em |1 C50
val ues sﬁBﬁ%)&“%@ﬂf@g@%f%ﬁéHg%%%ﬁ&%Wg van%?igeousl I ,esg t han about 25W
and even datr SVhahgivenayjelduase for ilnstration onlya p¥hen WWN%&QF"GSP} theo val ues of
Exf”pljez fbrrh Gfé’éﬁtlalt&)%ﬁés foF RO AH G OprBRdngien hartEyammillan (?inal f f ?Ihl ow are
intended as . an illustratio certai e 0 e
i nver®i oﬁg]éw? W&WYE@?’SW) ?ﬂ&éeﬂéggﬁf%%ﬁétéﬁﬁnﬁgﬁg‘& Eg @gbr uary 2006
: MHz or 500 MHz usirig 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),

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

Methods of Synthesis

Compounds of the present invention can be prepared according to the
25  following methods. The substituents are the same as in Formula I except where
defined otherwise.
In & first method outlined below in Scheme 1, an appropriately
substituted derivative of ethyl 2-chloronicotinoyl acetate of formula II is reacted with
1.5 equivalents of triethyl orthoformate and 5 equivalents of acetic anhydride at
30  130°C, and after removal of the volatile components the crude 2-chloronicotinoyl
acrylate of formula III is immediately reacted with 1.2 equivalents of an appropriately
substituted haloaryl amine of formula IV, such as, for example 3-bromoaniline, in a
halogenated hydrocarbon solvent such as methylene chloride at a temperature of 0°C

e
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WO 03/018579 PCT/ CA02101324 Unl ess specifically stated gfRgrhifo0Ene
experimental procedures were perfornmed under the follow ng condi t| ons. All.
operations were carried out at roomor anbient terrperature - that is, at a

t enper s the range of 18-25C. Evaporation ygs carried out
usi ng g‘k’lr'jo?argll7 evapor at or under reduced pressure (608’ E%%‘b‘pascal S:

4.5-30mm Hg) with a bath tenperature of up to 60C. The course of reactions
was followed by thin | ayer chromatography (TLC) and reaction tines are
~given for illustration only. Melting points are uncorrected and "d"

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

t he mat ento &desn tempeqamredfkm anl egoopriatedeachon time raigingfrome todddgurs i n i sol ati on

of mter'ﬁéé ﬁ-ﬁ? ﬂ]%hﬁmw:pee,t%édbﬁev%w%u&ro@w ations. The

structure Jﬂ% roduct s wer’e assur ecéirﬂﬁ at | east one of
the foll MVﬁy améem qmeratl!@edhh%@om%tﬁgéﬁhycﬂw 153 22T Z¥net i c

reso Pancqr&ﬁ\lm pedpiatelsOEAL Sl‘h@éorﬂpoﬁﬁd)@ﬂfﬁfnmila Vahay dlietnativeWisnised ven, éi FI ds
are i on rmof delta
(8) Vel udd ﬁh rd’r““ﬁ?"é‘éﬂ&v%ﬂ’g “%%%?g °1€Z§ﬁg“ JﬁﬁB%&’t”&s‘Jaﬁ“dr gf% I1ion (ppm
15 rel at |f0mmlthtetheal|=hmarb§l-lls41-¢l {H}&@Phthﬁldmrﬂémﬁaﬂb@?ﬂmm det er mi ned at
300 Mz, sdiihia Wik c@[’écté@gyﬁ@ﬂﬁn&ﬁ%ﬁa%ﬁﬁlbﬁlﬁh%@ﬁoﬁ@ﬁ%@ﬂfcha@ﬂVent'Ona|

~abbr evi at L.oNs us r eqane: S ublet; t.
triplet; ?‘ (%tfor agnpiler%’g’ﬂmq@' » [hat %’Empgﬁtﬁﬁbm%ﬁéc%ﬁgm fies an
aromatic t&r@y&bﬂuﬁr&%ﬁﬁingsqummm DERE w:ﬁewarmlmmlmommwmgm ift he foll ow ng

bb t boi |
e e W?ﬁvﬂé@ﬁeﬁﬁ%& TR prolfuc ¥ j}; VI R e At B o))
mg (il Ihyglulah@(\gl)ﬂ)a araﬂvotqm wte yﬁl%%el)byq;aa%l@am% ent (s)).

Met hogs Qpprop ﬂﬁt@@@hﬁc@ﬁ&i@mﬁ%&Eth?lfﬁlep,reﬁg@metatd]\bﬁﬁlha]@g&nﬂah behprepar ed
accorln tho e t the sane as in
For mul a EgB? Wﬁ‘@fl suclagqhﬂ%ﬁrm&h%len%ﬁhﬁo'fﬁg ’f[‘héfrn&u% %m outlined bel ow
in Sch e nﬁ‘uﬂher purifigihyshrommtagraphy ensiliea seli covstalizgationsaripalonged etirriyg

2- chl@yr onj ate%%%ﬁtf&l@ﬁfb?ﬁmﬂuanll is reacted with 1.5 equivalents

of trlethy o t oformate u s, of gcet] at 30 130C,
and after renoval oR¢9SKEP Pcéf’ffgm S{;(@H’é 8%‘?%9@02%‘5“035%m cot i noyl
acryl at e cofredponding earbdxyli¢ &id deniwativatader bamoctndth tuking aRaqmgatisval ent s of an
appropri qiﬁ bt I %P:Xf: SiidnYor SUCh as, for
exanpl e %B@hé%éa b‘déeesqcﬂ]&aﬂ gg%g%t’ e% ﬁf&%f%%ﬁygon sgll- vent such as
net hy| en@otahsivn ﬂlm@vaﬂe Avitheamoegenic GpwIvent yeh as tetrahydrofuran or 2 primary,

20 secondary or tertiary alkanol, such as methanol or ethanol, or a combination thereof at

temperatures ranging from room temperature to reflux temperature for the appropriate
~ time. The resultant carboxylic acid is isolated in crude form following acidification

using an aqueous solution of an inorganic acid such as hydrochlotic, sulfuric or a
similar acid, and filtration or extraction into an appropriate organic solvent such as

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

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

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

ot
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28 February 2006 WO 03/018579 PCT/ CA02/ 01324 to roomteg@ oobf ter an
appropriate reaction tinme ranging from2 to 24 hours e resu ting
3-arylam no acrylate of fornula V_ is obtained by evaporation of the

sol vent and rra be further purrfred by chronmat ography on silica gel or
cryst alWo2H¥BHA from an appropriate solvent. The cory'Fﬁ X ornul a V may
alternatively be used 5 without further purification in the follow ng step.
Cyclization of the conmpound of formula V to the

1- hal oaryl - 1, 4- di hydr o[ 1, 8] napht hyri di n- 4- one carboxylate of - formula VI is
effected by treat ment with a smal!l excess of a strong base such as an

gru réﬁr ; ekl %ﬁﬂg@%}gﬂw@ﬁm&m@ ﬁfef&wmmfbyﬂ?erdﬁofsrgimﬂggmw g?p\r/v:a ?ﬁn enaor \(;ent
roomterrﬁ@‘r‘fét%rlfeé“"}“r"elotﬁ?@‘a feé g@%ﬂ%p#lgﬁqﬁ;&éi%cgss #ﬂg?a roduct of
formul a ¥ttid SofJfBDinamm thiongt cbdbeide.okmexcess, ealll § enmosetehuikale vol ume of
water foll oferg rP%e gfp’,%} eﬁgh&fyaﬂﬁneedftofﬁ?ﬁ wRBud $dlulion Bf andAGHi@Ar | ate organic
sol vent SHEHPEE %:mdé er

or _a hal ogenated hydrocarbon
sol vedt dydxideisthe

ace ,
P@?ﬂﬁt@feﬁ@?ﬁﬁa@ﬁ@e‘imﬁfwe&@ataﬁﬁ@pﬁ BFuct can be
further  pagid rfggnmct@,hﬁ@ﬂmﬂqgmp@mmnamd)pmmlg@ﬂ;roi:mysmalaﬂyiéﬂr on or
pr ol onge str I, d by filtration. The
ester pr dQ¥Et t{?‘qugfﬁjdr?mlgc%} l?‘ﬁﬁégggttg%nnls ﬁ{%rg&%yhﬂ zed to t he
_cor r es popdicipitatiey Witk whater ansldllwativs of GFitapijen lamapmnetee FEOHE, using an
aqueous 59| ddgﬁeﬂﬂg %eﬁem | deathte, &a%ﬂogaﬁ&dagmad)m\mnmcmnat e or

: preferabl Ssiu dr.oxi de ni ¢ cosol vent such
‘as tdlr aﬁi}/@ﬁ?@}%ﬁ“‘iﬁy g""‘r’fﬁf‘ﬂ’i‘&?&h é@dgcéf%taeaﬁyr&lor er ry al kanol, such as
net hanol cﬂfon&tdgmphjr on ahceaget,@njtxtaﬁaauanmrpmlgsﬂ stiring ﬂ@?ﬁﬁ’i’@i’@‘l‘t@s rangi ng from

room temgy 2k Wik by Hideaton I8 abfide dfrfsman@mm B btaihdde. The
9 i'c’acid Is 1solated in, crude follow ng acidification

resul tants
usi ng an W@Imwmwpmﬂ?tﬁﬁ?ﬂpgnﬁﬁaﬁe tf(':'ﬁ]nﬁgs hydrochl ori c,
sul furic c%oﬁ’yldzﬁhi&lhio@éﬁ@ﬂ) .On caagxdvHeid the abide maiety &a,6-dichlompyiidind- an

appropri a sol vent iy etate, or a
' hgloo IOnat iﬁdﬁ{‘?ﬁng eﬁ‘?}FFlgkﬁegélﬁﬁﬁcg%ﬁ%glggcﬁRM?&g B%Gh} hm\?gsne chl ori de.
The pr odlpneratahatﬂewmmnetmremﬂim‘?lwt e %ﬁgérﬁﬁt’%ﬁlw Fﬁ ca gel,
crystallig Eﬁhr'_r]ﬂigrdﬁ&e lﬁra%bﬂgﬂ%gch% réurahﬂmoﬂ:ﬂnmdaa@wamnmea@cbl vent followed by

frItratron car ox Ci t he ransf propriate
pri mary, chiogdeafgead ‘E@r’q &@F&'Ygﬁ%ﬁg F%"gr Oc??&%r Vﬁg&{;H?&lb any general
procedur en rb ﬁ?@elﬁwprb@dmbﬂlsmil}@mthﬁ @hm%@xal}tbﬁ@ﬂ@eeﬁﬁwﬁw‘rw initial
transfoor mat | rﬁlé&nb»’soweﬁ@éu@ﬁ 2 tehtiylirofurairal | excess,
.usuasztf &{r}% ?éﬁﬂg?@%@pro r ate a[aI}/ ghlc))’rofo(wtate such as
et hyl or | sobut yl E‘Pﬂtbfr onesigelcompprmds 8 f formula 1, ar’ amide compous

formula VI is reacted with an appropriately substituted acetylene of formula VI

under the catalysis of a transition metal species such as

bis(triphenylphosphine)palladium (1) chloride or [1,1’-
25 b_is(diphenylphosphino)ferrocene]dichloropalladium(ID in an appropriate solvent such

as THE or DMF in the presence of triethylamine and a cuprous salt such as cuprous

iodide, at a temperature ranging from room temperature to reftux for an appropriate

period of time. Alternatively, an ester compound of formula VI can be reacted in the

same manner to afford an ester compound of formala IX, which is submitted to the

30  hydrolysis and amidation processes described above leading to 2 compound of
formula L.
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presence of a |arger excess, usually 2.5 equival ents, o§8ae&%5b“gmg organlc
am ne such as triethylam ne or NN-diisopropylethylamne in an organic
~solvent such as -31 28 February 2006 WD 03/ 018579 PCT/ CA02/ 01324

t et r ahy. at low tenperature, preferably 0C for of 30

m nut esgjtoglfs}g{gﬁour s. Alternatively, the acid may be tPrcgtr ﬁ’%%)?%g“d into an
acid chloride through the action of, for instance, thionyl. chloride. An
excess, usually 5 or nore equivalents, of an appropriate primary or
secondary am ne or of an aqueous solution of amonium 5 hydroxide is then
added and the reaction is allowed to proceed at a tenperature ranging from
OC to roomtenperature for an agghemeti ate length of tinme, usually 1-24
hours. The desired am de of fornmula VII is then isolated in crude form by
precipitation w €h ter and filtrati of orPextraction into an appropriate
or gani ¢ sol t u acetate or a hal ogenat ed
hydrocarblﬁr oljvent s Ji e thylenehchlorlde The
product ca [ ther purp bed‘by\N ShﬂlCa gel,
crystallization or prolonged stirring in appr @LL qplvent fol |l oned
by filtration. yAlternatively, an antdﬁ of fornul . be obtained from
an acid and an am ne via an appropria e coupling reagent " such as
carbonyl diim dazole (CDI). In cases where the anmide noiety is

2, 6-di chl or opygi di -495 yl a dlfferent pripcegure i's used in which the

ani on of 4-am ke Iorgﬁ ridi e .ed at low tenperature,
g a str % alkalkﬁ

preferably h drlbe such As sodiumhydride in a
sol vent such wrahydr 6furan, and e acid chloride of a

-carboxylic acid (fjom,hydrolysis of &n ester of JO nula VI) generated by

an appropriate k Ibrocedure usual ly by th a n of oxalyl chloride
activated by 2P a/catal ytic anmount of, N, N-dlnethylfornantde in a sol vent
such as tetrahydr@furdh. the gynthesis of conpounds of formula 1, an
am de conpound of fornula VI w {acted with,an appropriately substituted
acet yl enenyajdoler mul g VII1  undgy i sfjf of ja transition neta

speci es sgyeBodetetN st ri.phenyl phosphi g chloride or [1,1" 25

e)
blS(dehethQQ Q o)ferrocene]dichlorﬁgggl m(li) in an appropriate
sol vent sygllg1as or DMF in the presenc

ofNtriethylam ne, and a cuprous
sal t such as cuprous i odi de, at a tenperatureirgngi ng fromroom
t enperat ure to ethx or an appropriate pe | 64 of time. Al ternatively, an

ester conpoun can be reacted

I 1) Hydralysis
L s o 2) SOClp or CICOLBWERN

" R Br v e or CDI
Cat 3) ANHR'
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sanme manner to afford an ester conmpound of formula IX ' ' mtted
to the 30 hydrolysis and am dati on processes descri bed gﬁg\@/@uﬁ/ﬁ)}é?g to a
conmpound of formula I. -32 28 February 2006 WD 03/ 018579 PCTI CA02101324
Scheme 1 Il 1) Hydrolysis. 2) CCQRi 8WEt3N or CDI or SOCI2 3) RNHR Et
HO( OF) V@ O3MIBSTACE: RS R4~ 50 ~ N1 Ac20 | 'Ot Et PFTGHIMP3sis 2) sociz
or CICQ2i 8WEt;3N or CDI 3) RNHRL IV 28 February 2006 WO 03/018579

PCTI CA02/ 01324 I n a second approach to the synthesis of conpounds of
formula 1, outlined belowin Schene 2, an amde of formula VIl is reacted
with trinmethylsilylacetylene under the catalysis of a transition netal

species such as B §CLohPRGRYARIPHE HriRiv ot tasiiounas difdm@d B i de or [1, 1"
 outlined below in Scheme 2, an amide of formula VII is reacted with

trimethylsilylacetylene under the catalysis of a transition metal species such as
bis(triphenylphosphine)palladium () chloride or [1,1°-

5 bis(diphenylphosphino)ferrocene}dichloropalladium(II) in an appropriate solvent such

- asTHFor DMEF in the presence of trethylamine and a cuprous salt such as cuprous
jodide, ata temperature ranging from room tempesature to reflux for an appropriate
period of time. The resulting compound is liberated from the TMS protecting group
under the action of an aqueous.solution of an alkali hydroxide such as sodium or -

10 potassium hydroxide in the presence of an organic cosolvent such as methanol, or
alternatively by treatment with a source of fluoride such as tetrabutylammonium
fluoride in THF solution to yield an acetylene derivative of formula X.

Such a compound is reacted with an appropriate alkyl or aryl or
heteroaryl halide of formula X1 under the catalysis of a transition metal species such

15 as bis(triphenylphosphine)palladium (II) chloride or [1,1°-
bis(diphenylphosphinc)ferrocene]dichicropalladium(f) in an appropriate solvent such
as THF or DMF in the presence of triethylamine and a cuprous salt such as cuprous
jodide, at a temperature ranging from room temperature to reflux for an appropriate
period of time, to yield a compound of formula I. Alternatively, an ester compound of

20 formula VI can be processed in the same manner to afford an ester compound of
formula IX, which is submitted to the hydrolysis and amidation processes described
above leading to a compound of formula L.

*
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5 bi s(di phenyl phosphi no) f er rocene] di chl oropal | adi un( 1) b B.gfa ogpriate
~solvent such as THE or DMF in the presence of triethylamne a a cuprous
salt such as cuprous iodide, at a tenperature ranging fromroom

t enper r reflux for an appropriate period of tj esul ting
conpouﬁ%gﬁguhggerated fromthe TVMS protecting group ]tﬁﬁ%$£?ﬁé{action of an
aqueous, solution of an al kali hydroxi de such as sodium or 10 potassium
hydroxide in the presence of an organi c cosol vent such as methanol, or
alternatively by treatnment with a source of fluoride such as -

tetrabutyl ammonium fluoride in THE solution to yield an acetyl ene
derivative of fornula X Such a &cgmedd is reacted with an appropriate

al kyl or aryl or heteroaryl halide of formula Xl under the catalysis of a
transition metal smgecies such 15 as bis(triphen§l pHpsphi ne)palladium (I1)
chloride or [ B1' Hi s(di phenyl phosphi n6)ferrage dijchl oropalladiunm(11) in
an appropri at \s vel swed as THE or Dygdﬂh hce of triethyl anine
and a cuprolsTsalt_sich as cuprous i odi Jkg nperature ranging from
roomtenperatur® t®reflux for an appropri at eriod of time, to yield a
conpound of formul a&Jr? Alternatively, an ester paind of 20 formula Vi
can be processed he sanme manner to afford @ ter conpound of fornula
| X, which is sub gl 0 the hydrolysis and agbdatign processes descri bed
above | eading Yo & conpound of formuia I. 28Y%February 2006 WD 03/ 018579
PCT/ CA02/ 01324 Schene 2 p2 X--AB XI cat R3 XI i \' \ Ett NRR 1) Hydrolysis
R4 il1j] RS 2)

S,grléomv@' cJ21 B 3 NNor CD 2) Maogr_wrm MeOH or TBAF .
Cat Cat
2) NaOH or KOH, MeOH ' lz)NaOHchOH,MbOH
or TBAF or TBAF
o}
-
4g\\\ | NRR!
H..—.—

1} Hydrolysis

2) S0Cl, or CICOZBWEN
or CDI

3) RNHR!
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"I, RT 3RNHR ) IX 1) =TMs cat 2) NaOH or KOH, or T EeB’:%%’{W&oB TVS
.Cat 28 February 2006 WO 03/018579 PCT/ CA02/ 01324 In an alternative approach
to acetylenic esters of fornmula I X or XIl (where Rs = H), outlined in
Scheme 3, an appropriately substituted 2-chloronicotinoyl chloride of

f or mul aWRIBPIEY reacted with a 3-dial kyl ami noacryl at &C’?’Wﬂm\w e et hyl
3-di net hyl am noacrylate, in the presence of a tertiary am ne such as
triethylamne, in 5 a solvent such as toluene at an appropriate tenperature
to afford a 3-dial kylamno acrylate of fornmula XIV. Such a substance is
reacted with an appropriately substituted 3-am nophenyl acetyl ene

derivative of formy g MémhivhpsRhdteBtacailehic caés BMormaila IRoEKDNI trile in the

presence of an , ngrgani c, .base such as potassi um carhonat e.at.
appr opr i a&“@eﬁﬁpﬁgﬁtﬁéedt%gﬁ“éﬁ‘%ﬁéﬂa g‘?’&‘fl HhiY Stétgtte%?c’ggr?%%kr%ﬁ@ I'X or X I
(wher e R&hidrlleld} forfiakiTH iSreXtts with a 3tdkalkylainoderylate,forexpmplatind Febr uary

2006 VO Q3101857 L A0 83 32T 61 {1l dinuch BECRETRHRNIRC T Sagent s of

formul a nvent|on were "o g& rc&igll(ysources. Wher e
r equi ried,a sobysnbiseh ag elugnesy pe apnrepriat temperature to atfor a3- lamine

acrylate of formula XIV. Such a substance is reacted with an appropriately substituted
3-aminophenylacetylene derivative of formula XV in a solvent such as DMF or
" acetonitrile in the presence of an inorganic base such as potassium carbonate at an
appropriate temperaure to yield an acetylenic ester of formula IX or XTI (where R® =

10 H).
Schemes
0

o~

X i Et

H“—lE:- . — g

L~

N I NiMeo

KoCO3

R NN AP

|
XorXil (R =t) F°
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acetylenes of formula VII1 were synthesized as outlinedyg F
preferentially from corresponding halides (XI) by initra con ensat i on
with trimethylsilylacetylene 5 under the catalysis of a transition netal

speci e f d by renoval of the TMS group, as dgsg @II %bove in
Scheme 0ioél)llﬂt e preparation of conpounds of type X or );gﬁ ere the
substituent R8 on the acetylene is a secondary or tertiary al cohol, the
anion of trinethylsilylacetylene is generated at |ow tenperature, using a
an allryllithium base such as n-butyllithium and it can be reacted wth
an appropriately 10 substituted al dehyde or ketone to aff&d t he desired
reagent of for mul alhegimajoritgehibmacetylegic reRgqmes 9€|f0131u $TVMS cat 2)

_'I\_jgg; grz tloMOWOE%l%ouﬂceﬁgghé{b kdquis h aMﬂbéﬂtutgﬂ}l l\/t: C]-IR30r
an en can

be H The aP‘?SYlF’E?\?\ngﬁﬁ’nﬁPlé kéba HW %Q’fﬂ’%’g‘i '\ejsf"?'g'?lyﬂ 3%1e%1§{ oaryl halides
15 cor r espaiaimagponding hatmhuﬁiﬁ bpinitizd condensaion w&h{mm@h)ésﬂs'béﬁﬂém y or tertiary
al cohgl b i dpfesdRNbWE bptemotaPeh@ETMd . a
hal ogén- su%‘ﬂ’st?ﬂ?é %{Ae}ég%%ﬁa&ﬁfon%{ petes Yo

group, as describe above 1n Scheme 2 in the preparation of compounds of type X or

XII. Where the substituent R® on the acetylene is a secondary or tertiary alcohol, the

anion of trimethylsilylacetylene is generated at Jow temperature, using a an

alkyllithium base such as n-butyllithium, and it can be reacted with an appropriately

10  substituted aldehyde or ketone to afford the desired reagent of formula VIIL

=

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

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

The following are examples of syntheses of aryl and heteroaryl halides

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

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

ketone to yield a compound of formula XVII,
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~carboxyl ate of fornmula XVI can be reacted with an organ | ci.es
such as a Gignard reagent to afford a tertiary al coho%gﬁeﬁ#dgwn% a Xvil.
Alternatively, a dibronopyridine substrate of fornula XVIII nay be
nononet al | at ed using an 20 al kyl l'i t hi um speci es such_as n-butyllithium
fol |l oweWOSYP 5 ti on of an al dehyde or ketone to yi &CFA%¥ i ound of
formula XVI1. 28 February 2006 WD 03/018579 Schene 5 | U PCT/ CA02/ 01324
XVII A7 =Me or Et RRMgX 1i' R2R3CO XVII R2 and R3 can be the sane or
different; R3 can be H. A thiophene derivative of fornmula XX results from
the reaction of a hal ogen substituted thiophene al dehyde or ketone of
formula XI X (Scheme 6) with an ofgkemedetal |ic species such as a Gignard
reagent. Schene 6 RBMgX XIX 5 XX R2 and R3 can be the sanme or different;
R2 can be H For the synthesis of the thiazole, degpivatives of formula XX I,
described in Schene initial tall ati i azol e using an

al kyl'l'i t hi um speci ms|-s oos® n_-__ﬁiﬁu i tBT _m/l Howed by addition of an
al dehyde or ketone yigfds a 2-thiazolyl 10 @'ecorﬁary or tertiary al cohol
which is suitably protected, for exanple asyg SEMether of formla XX .
Subsequent brom nati ofVl eads to introduction of a bronmp atomat the 28
February 2006 WO 03/F3% 887G

= - - n-Buli N -
Br-l— /J-—Br —_— Br—-ENj)—gOH

N r%R%co
XVili ' XV

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

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

Scheme 6
R2 R2
Br\ \ OH
Br, /G ﬂ § FiMgX (/ ‘/kﬂﬂt,
XX : XX |
A2 and R® can be the same
5 or different; R? can be H

For the synthesis of the thiazolé derivatives of formula XX1I, described
in Scheme 7, initial metallation of thiazole usiﬁg an alkyllithium species such as n-
butyllithinm, followed by addition of an aldehyde or ketone yields a 2-thiazolyl
10 secondary or tertiary alcohol which is suitably protected, for example as a SEM ether
of formula XXI. Subsequent bromination leads to introduction of a bromo atom at the
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PCTI CA02/ 01324 5-position with concom tant renoval of thgpH REgpﬁdo\ee group,
resulting in a conpound of formula XXn. Schene 7 1) nBuU EZ CO XXI XX |

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

pyri di jvatives can be oxidized to the 5 corres ' xi des usi ng
wel | - k%ﬁﬂ%fg‘gent s such as m chl or oper oxybenzoi c a%?gﬂfgﬂg%ﬁesi um
nonoper oxypht hal ate. EXAMPLES 10 15 Referring to the formula bel ow,

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

2i - pr2-PyrHH 3i-pr4-PyrHH 4i-pr4-NOHH 5i - prHHH 6C- PTHHH 7i -pr3-HH 8i-pr3 P
NOHH 9c¢- 55p3siffd Witth concomitant removal of the protective group, resulting in a compound

of formula XXI1.
Scheme 7

1) nBull a Bral Br >

: R

R2R%°cO § ‘ _
| E‘} __ D_{osm __Nex00g I, .
N. 2) SEM-CI N 3 N 3

' bl

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

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

acid or magnesium monoperoxyphthalate.

EXAMPLES
10
Referring to the formula below, Examples 1-33 are summarized in
TABLE 1 below.
0O o
15
TABLE 1
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10i -pr OHH H 11c-prMOHH H ' " Me 12i - pr HOHH 13i - pr OHHH birepr/aRRoddd - +OH
CF3 15i - pr MeHH --t Ph 16c- pr3- Pyr NOHH 17i - pr NH2HH 18c- pr NF2HH
" Etc. RLR&GRZR3Raw 19i -prl \ \ HH N 20i - prHH O'. 21i - pr HH 22i - pr HH N NH2

23i-prOHHH N+ 1 O 24i - pr NHH
' WO 03/018579 PCT/CA02/01324

Ex. R! R'R’R? R’ RS
1 i-pr Ph H H
2 ipr | 2-Pyr H H
3 i-pr - 4-Pyr H H
4 -pr _ 4PyrNO H H
5 | i-pr H H H
6 c-pr H H H
7 i-pr 3-Pyr H H
8 i-pr _ 3-PyrNO H H
9 c-pr 3-1;%r H H
. e
10 i-pr OH H H
e
11 c-pr Me H H
OH
e .
12 | ipr HQ H H
13 j-pr M‘é" H H
: CF
14 i-pr M'%‘OSH H H
CF;
15 i-pr Me H H
OH
Ph
16 c-pr 3-Pyr NO _H H
17 i-pr / H H
“"‘“‘"""’NHQ
e
18 c-pr -~ H H
' wnnt—NH,
—
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OH 25i-prHH N} i OH H O " 26i-prOH HH N 27i - pr NHH OHag §at Rl SddgH 28
February 2006 WO 03/ 018579 PCT/ CA02/ 01324 Ex. R RBRZR3RaR6 29c- pr HH CH
30i -prHH N 31i-prS HHJ OH 32i-prSOHHH 4 "' N

WO 03/018579 PCT/CA02/01324

Ex. | R R | R

19 i-pr H H !
20 i-pr H H

21 i-pr H H

22 i-pr H H

23 i-pr H H

24 i-pr H H

25 i-pr H H

26 i-pr H H

27 i-pr H H

28 - ipr H H




33H3-P NOHH Referring to the fornul a bel ow, Exanpl es 1-38FabRia

TABLE 2 bel ow. 10 TABLE 2: Ex. Ri RSR2ZR3R4R6 35c | 3-Pyr-NOHH \ ~

36¢- Bu3- (OH) Ph6- MeH 373- Pyr PhH5- M2 38CH2PhNHH N H 39CINHH . ~ NI +

N- NN 'Avgaosmléls,g-l\/bH i NN-NN 41PAN 6-CIH Me N Nt 420HNNMVe
Ex. | R R'R’R’ R | R
29 c-pr I = H H

/ .
N" “y~oH
o
30 1-pr H H
[y
Z
31 i-pr S H H
| OH
32 i-pr S H H
| OH
N
33 H 3-Pyr NO H H

Referring to the formula below, Examples 1-33 are summarized in

5 TABLE2 below.

10 TABLE?2:
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H4-O N N S CF3 43Phl OH HH N CF3 28 February 2006 WO 88/ra&aRe2006
PCT/ CA02/ 01324 Ex. R RBR2R3WRb 44SaH5-OH NO H NN 45:L' "Me HH 0 e N OMve
461- 7<3- Pyr- NOHH HO 470H3- Pyr-NOHH cis & trans 48S,-OHH N H 49SO2PhHH N-N

WO 03/018579 PCT/CA02/01324
Ex. R RER*R® R’ R®
35 Cl 3-Pyr-NO H H

\ /N
Cl
36 ¢-Bu 3-(OH)Ph 6-Me H
37 3-Pyr Ph H 5.Me
38 CHPh ~N H H
R
N~ N
H
39 Cl _ ] \ N H H
\ /N +
Cl .
[\ T-Me H
°f O I
o EN N
l H
e,
N N
41 Ph N 6-Cl H
8 N
SN N
| Me
S
N . |
42 : N=\ H 4-Cl
1{\/\%OH P  NMe
AN N
»
B N
43 Ph s CF, H H
| )—éOH
N CF,




50NOHH5- F N 51N5-OHH O-N 0 52MeNHH NS 53EtHH N O 28 Eg%gﬁ{ayym6 WO
03/ 018579 PCT/ CA02/ 01324 EXAVPLE 1 N-Isopropyl-I-]
3- (phenyl et hynyl ) phenyl ] -1, 4--di hydro[ 1, 8] napht hyridi n-4-one-3- 5

car boxam de

Step 1: Ethyl

3- (3-bronoani |'ino)-2-(2-chl oronicotinoyl)

acryl at¥O MRt ure of ethyl 2-chloronicotinoyl acet RFEFCARH013Y  180. 5mol ),

triethyl
- 902. 5nmol )

was heated at 130C

f or

The vol ati |

orthoformate (40.12g, 271mmvol) and acetic¢ anhydride (92.05g,
2.5 hours.

e conponents were

distilled off and the 10 resulting residue was co-evaporated twice with

xyl ene. The oily residue was dissolved in nethylene chloride (250n.) and
3- br onan e 37 zﬂg, Z16. 6mjol) “ﬁ? ed slomﬁy 41he resul tli ng
sol uti onJhs i t roonltenperaf' B oF You-s—are+he{sol vent
evapor afjeq4 dway. T E$ulting crud ound was udskd d55(§dcr in the
next step. 145 Step 2: yl 1-(]3- bronD ) -1, 4f di-hydr of
1,81napfthyridin-4-oq&- Zcar boxyl at e. rude conmpound from $tep 1 was
di ssol ved in tetrahydrofuran (j500ni), thhe 481 utipn was ¢ool ed jo O0C, and
sodi um hydriide (as a.60%dispersion in Iiil Q4 added in
porti ong. 4fit er i |ng at 0 flor 1 h the re ul | ng{m xure was
al l owed]to war mupyt o ﬁmmtememﬂ e 2 hpours, water 20, (400ni)
was added td the rdsuliti ng susgensi gn aﬁd t e i nspl ubl e dolid wds filtered
. and washed qopi ous|l yNM t/OMeat e, Wien dry. the solid was!stirred in ether
- (130nL) laje [roomte rature fqor 24 hpp ?gq end filferep to affford the ethyl
- 1- (3- br gmophenyl ) - 15 43<di hydr o]fI , 8] naph yr|d|n 4 one- 3- ¢ar boxyl|at e
conmpound as |a creamiOl ored sol|i d.
47 ~OH 3-Pyr-NO H H
cis & trans
48 oL & H H
T O
N
H
S
49 SO,Ph H H
T
N-N |
50 | OH H 5-F
z{\/N\ N
_ »
N
51 ’:\(’NY 50H | H
/
& O-N
O .
52 Me g__(‘\ﬂ,\l H H
N-S
53 Et S H H
N+
I
o




"H NVMR (Acetone-d6) 84.32 (t, 3H), 4.29 (q, 2H), 7.54- 72@3—'e6f9ar3?f@06 25
7.69 (dd, 1H), 7.78 (dd,1H), 7.93 (s, 1H), 8:66-8.71 (m 3H). Step 3: 1-(3
Br anophenyI) 1, 4 di hydrof 1L81napht hyri di n- 4- one- 3- car boxyl i ¢ aci d A

s suspens &t hyl 1-(3-bronophenyi)-1, 4-

di hydrowgfbnapht hyri di n- 4- one- 3- car boxyl ate from Ste(:Té'c"’(oglﬂl:’%4 g,

140. 7mmol ) in a mxture of tetrahydrofuran (400nm), nethanol (400nL) and

I N aqueous sodi um 30 hydroxi de (280nL) was heated at ca 50C with stirring
for 20 m nutes. After cooling, the mxture was diluted with water (300nL)
and I N aqueous HC (325nL) was added. After stirring for 45 mnutes, the
precipitate was filtered, washed well with water and dried to afford the
1- (3-bromophenyl ) -1, 4-di hydr o[ 1, 8] napht hyri di n-4-one- 3-carboxylic acid as
a creamcolored solid. -45 28 Febr uary 2006 WD 03/018579 PCT/ CA02/01324 'H
NMR (Acetone-d6) 8 7.65 (t, 1H)E {‘%rln 2H), 7.84 (d, 1Hy, 7:99 (s,

1H), 8.87 Naksoptddyl-l- [Qr@ﬂler(v&thyhﬁ)phe@ﬂ}%l),4lﬂihyﬂto[§®]naphﬂiynﬂm—480ﬁblﬁ3}rm hen
1-14-dih dro 1 8 na hth "din-4-09 a%?%r boxam de. 5 To a suspensi on of
na

1- (3-bronmophenyl) -1, 4-di hydro] 1, yr|d|n 4- one-3-carboxylic acid
from St epptep L:thy23-(3-peymasnifing h2+(2-¢ acrylal. 2g,  230mmol ) in
E % rggydrof uran (1%959t Riule d¥let zm&oﬂﬂa@a) 1&@@&(41 1£hikosapHMat € (23
= g, e ir anm ne g,
S0mmol’) (iR Sxhefam HOTAE i?#seﬁwﬁ@n ?*aﬁfrhm%”@%%?ﬁﬁm% " oom
" tenper at was hean@ﬂ at t1 B0°Cedr 2.9 hower HiegivlatileTdomponentswaze diatilladvdrandhet i t i oned
bet vegn 6} Fﬁﬁs% aﬁ@:‘aﬁ:ﬁtw&@ﬁuth%&l %Bﬁ?&‘%xdﬂ@%@” ed and

evaporate tlrre er"at_room tenperature for 3

hour s and‘lsﬁ‘i’ quép@efthy&pnapbleaep @ﬁwwéémr%wm EL ot ) - 1, 4-
di hydr o[ lmaShdtRﬂIQIolww i THiertestitingeclatioewbaxasd steoas teapshicirefs08i d. ' H NVR

Ao e g it b bl Bagds 218, 770

1H), 9. suchipthe megdstep. hen leth 1 hen 1 -14-dih dro 1 $ na htIt di n- 4-

| -14Q5St & tep 2: By YW Bromophenyl)-1.4-dihydrof1.8 Inaphthyridin-4-one-3-carboxylate.

The crude compound from Step 1 was dissolved in tetrahydrofuran
(500mL), the solution was cooled to 0°C, and sodium hydride (as a2 60% dispersion in
oil , 9.4g, 235mmol) was added in portions. After stirring at 0° for 1 hour, the
resulting mixture was allowed to warm up to room temperature. After 2 hours, water
20, (400mL) was added to the resulting suspension and the insoluble solid was filtered
and washed copiously with water, When dry, the solid was stirred in ether (150mL) at
room temperature for 24 hours and filtered to afford the ethyl 1-(3-bromophenyl)-1,4-
dihydro{1,8]naphthyridin-4-one-3-carboxylate compound as a cream-colored solid.
'H NMR (Acetone-dg) §1.32 (t, 3H), 4.29 (q, 2H), 7.54-7.63 (m, 2H),
25 7.69 (dd, 1H), 7.78 (dd, 1H), 7.93 (s, 1H), 8.66-8.71 (i, 3H).
| Step 3: 1-(3-BromophenyD)-1.4-dihydro[1.8Inaphthyridin-4-one-3-carboxylic acid.
A suspension of ethyl 1-(3-bromophenyl)-1,4-
d1hydro[1 8]naphthyridin-4-one-3-carboxylate from Step 2 (52.5 g, 140.7mmol) in a
mixture of tetrahydrofuran (400mL), methanol (400:L) and 1IN aqueous sodium
30 hydroxide (280mL) was heated at ca 50°C with stirring for 20 minutes. After cooling,
the mixture was diluted with water (300mL} and 1IN aqueous HCI (325mL) was
added. After stirring for 45 minutes, the precipitate was filtered, washed well with
water and dried to afford the 1-(3-bromophenyl)-1,4-dihydrof1, 8]naphﬂ1ynd1n—4—one—
3-carboxylic acid as a cream-colored solid.
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one- 3- carboxanide. A mixture of anide fromStep 4, phepylRegiw e (1.9
eq), 20 triethylamne (1.6 eq), triphenyi phosphine (0.06 eq) and
bi s(triphenyl phosphi ne)palladium (11) chloride (0 05 eq) in THE (16nLl mmol)

was stjr roomtenperature for 20 m nutes. ide (5

. g/ rrrmlymv?ﬁglsgé?dded and the m xture was stirred at gl?cl[Tﬂéﬁjo%'lg*’?gB hour s.
After cooling, the mxture was quenched with saturated agueous ammoni um
chl oride solution and partitioned 25 between ethyl acetate and water. The
organi ¢ phase was dried over magnesium sul fate and the crude product was

chromat ographed on silica gel eluting with a 1:9 mxture of ether and
met hyl ene chl ori déHNMRf(fﬁm{atdn@edé)élﬂﬁd (tVHE 7. 36e(m, 3H), A 8ddi WDetl.¥er at room

t enper at f|| eIdth
N |ms)opr ogﬁﬂf%(" ﬂ)ét(f(?fy W )phen)e/l -1

di hydrO[S4'| opil-d HB=Dtomophien dne] 1 SR insd-ane i solid. 30 'H NWVR
(Acetonemipﬁ&sﬁl (d. 61D, 4.18 (m 1H), 7. 42 (m 3H), 7.56-7.61 (m 3H)

(7s691}5|)m c9 62 (br,T m“SP%wFQBf‘@é@mﬁé‘%yﬁ%@%@%aﬁ%@g/ o132 0

EXAVPLE 3né\BJcaB@x3mmahd flom $t8p 82268, Tathmyl) endiyiattiylaptinadgP L1, 4- di hydro [

ot Exanpradrit) i éu it CR0RRARY! asFﬁh*“F‘?‘é‘f‘ﬂﬁt“PM“ﬁg”e?& one’ the
‘tide compthgsg, lasmmm) aﬁsﬂﬁpédma@gat%%%? PfOPVW"?é&i "372) 51.25 (d,

?H%;l 4. 1% hd&ed 44 the ﬁuﬁ&e(wasllaghwed t6 waBn #p &%lro()lmtelﬁﬂ%)turcﬁnd’ﬂti@d? g (7 r8n 3 SD )
8. 89 15 s, ov_.[eﬂl)ght ghnggmftﬂlfe v(lzﬁ then %"&?&#ﬁ@e’é 41 aceflitefhd Witer, Hhd - ( H) ,

N- Jsopr opyganic phie (vas pyjed ajxdmyammtya)scpiwe\mﬂ} was stireerd iy ot @ 108N apht hyr i di n- 4
_one- 3 CRLRRRIL Hi 3 Hopls!sAliNEred BARANGENLIEG 6y BB brimeh e@mwaLE 1, but

ek b L bbb R 2 T, 057 1
TH NMR (Acetone—d ¢) 8 1.25(d, 6H), 4. 17 (m, 1H), 7. 59—7 63 (m,

15 2H),7.70 (d, 1H), 7.80 (d, 1H), 7.94 (s, 1H), 8.73 (m, 1H), 8.78 (d, 1H), 8.85 (s, IH),
9.61 (br, NH). ’

Step 5: N-Tsopropyl-1-{(3-phenylethynyl)phenyll-1.4-dihydrol1.8Inaphthyridin-4-
one-3-carboxamide.
A mixture of am1de from Step 4, phenylacetylene (1.9 eq),

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

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

30 Il NMR (Acetone-dg) & 1.24 (d, 6H), 4.18 (m, 1H), 7.42 (m, 3H),
7.56-7.61 (m, 3H), 7.69 (m, 2H), 7.76 (m, 1H), 7.85 (s, 1H), 8.73 (m, 1H), 8.77 (dd,
1H), 8.88 (s, 1H), 9.62 (br, NH).
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H NVR (Acetone-d6) 81.24 (d, 6H), 4.18 (m IM 7.49 (mpgPdhruak Hbs (M

H, 7.71-7.78 (m 2H), 7.81 (m IH), 7.92 (s, 1W 8.62 (in, 2H), 8.73 (m
1), 8.78 (dd,1H), 8.87 (s, 111), 9.62 (br, NH. 20 EXAMPLE 4

N- | SOprﬁ’B\ﬁ%ls‘{@' (1- oxi do-4-pyridinyl et hynyl ) phenyl | -glad=adb sl of 1, 8] naphth
yridin 4-one- g-car boxam de To a solution of

N- 1 sopropyl -1 -[3-(4-pyridinyl ethynyl)phenyi]-1,4- 25

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

nmonoper oxypht hal at e hexahydrat e %I\AfNPP 3.6 eq) and the m xture was stirred
at roomtenperature overni ght.E MPLE@r anmount of MWPP (2 eq) was added
and stirgi _bynaat) iy Bhehay A-difffieo[1 8ablithyrglind-ote3e was
filtered Fﬁﬁ@tﬁ%@ﬁéq%gb. 30 ofﬂwcg?lléht gﬂp.t he fm r at ebvvas diluted with

met hyl ene chl ori de and washed wicfdﬂ’oﬁ g%us sodi um bi car bonate and water.

After drying, the Bollpsingthehmseaiuwas Stepphof BXANTPIIE 1, buh@bsityie product was
puri fised hd, tHe %18 8hmpduliwag obfainbd 4:QPbrowiet hanol i n
met hylsenei)'%wl?&?ﬁ&em‘?g{rgwlragﬁiﬁ%'titIe c%lfr‘i)ound gs a solid. 28 February
2006 . WeoB/ 018579 PCT/ CACR/ 01324 tH NMVR (CDC13) S 1.28 (d, 6H), 4.28 (m

1;)') 7.35 (d, 2H), ‘I NMR (Aveton2h).s 12255, €H), 428)m, 1H)67.38 tmatH)1) , 8. 14 (d,

2H), 8.6 -3 v & : kg1 , O EXAMPLE 5.

N-| SOpr-o%yﬁP{ '#@’&Fﬁyﬁa";'ﬁgelh%%l'i'gl- 3?%@%% l)/&2]2 %égﬁ?'%&li(§%4- one- 3- car box
am de __ \8.74dme 1H), 8N8|(dd IEB. 889 (s, QH)aPrﬁizr%fE sil leth )3My hen 11-14- dihdro

"1 8 ng hth 'din-4-one-3-carboxam de. Follow ng the procedure of Step 5 of
EXAMPLE 1, but substituting 10 &qrA' ﬁ)sl silylacetyl ene for

phenyl acetyl ene, the N-isopr opyF‘- 13" o

(tri met hyNslsdpyopyt-bydr4-pyrtdinyjetyngDphenylhy drddfpydro(1,8Jnaphthyridin-4-one-3-

1, 8] napht hyri di n- 4- one- 3- car box aigjydfamias 0duct was obt ai ned and used in the

next step without further purifjcat]

2: N-1sopropyl -1-( BF@N’W'FWEH@H‘;}*EF@)@IS?"R’: %mWf‘%l’rPélbﬂPﬁVW@ n- 4- one- 3-

car bopsarmi fghynylpyridine (J.0rg.Chem. 1996, 61, 6535) for phenylacetylene, the title

compound was obtained as a solid. X
T NMR (Acetone-dg) 5 1.24 (d, 6H), 4.18 (m, 1H), 7.49 (m, 2H), 7.61

(m, 1H), 7.71-7.78 {m, 2H), 7.81 (m, 1H), 7.92 (s, 1H), 8.62 (m, 2H), 8.73 (m, 1H),
8.78 (dd, 1H), 8.87 (s, 1H), 9.62 (br, NH).

1
I
I

' EXAMPLE 4
N—Isopropyl-I-[3-(1-oxido-dmpyridinylethynyl)phenyl]-1,4-dihydro[1,8]naphthyridin—
4-one~3.-carboxamide :
To a solution of N-Isopropy}-1-[3-(4-pyridinylethynyl)phenyl}-1,4-
25 dihydro{#,8Inaphthyridin-4-one-3-carboxamide from EXAMPLE 3 in methylene
- chioride (SGmUmmol) and methanol (3mL/mmol) was added magnesium
monoperoxyphthalate hexahydrate (MMPP, 3.6 eq) and the mixture was stirred at
room temperature overnight. A further amount of MMPP (2 eq) was added and ‘
stirring was continued for 24 hours. The resulting mixture was filtered through a bed -
30  of celite, the filtrate was diluted with methylene chloride and washed with aqueous
sodium bicarbonate and water. After drying, the organic phase was evaporated and
the crude product was purified by chromatography on silica gel eluting with 10%
methanol in methylene chloride to afford the title compound as a solid.

-47 -




15 The crude product from Step 1 was dissolved in net hapgkepdiddBgogmol) and
I N aqueous sodi um hydroxi de was added (3 eq), resulting in a sSuspension.
The suspension m xture was stirred at roomtenperature for 2 hours and the
met hanol was evapor ated. The resulting aqueous suspens] was diluted with
wat er afig op/pEs ?roduct was extracted out with ethyl acPé:lT BES crude
~product was 20 chromat ographed on silica gel eluting with 10% ether in

nmet hyl ene chloride to afford the

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

car boxam de” conpound as a solid. 1H NVR (Acetone-d6) 0 1.24 (d, 611), 3.81
(s, 1H), 4.17 (m 'BHIMR(CITL)EM. 28amsﬂ},ms(rﬂ,lu@;rvssw,zm,.mms, 111), 8.72

(m 1H), 7 8} 3} (8)51 : ? 8?96( LE 6 N

Cycl opro ‘ﬁﬁs @1@{71?11 f§7I(mr‘|§ﬁzl ‘”h?%% 1%1)8 o d i di nyAPf one- 3-

car boxanildg, 9.60bsMNH).L: N-C clo ro 1-1- brorm hen 1 14 dihdro | 8 na hth

di n-4-one, 3- carboxam de. Follow ng the procedure of Step 4 of EXAMPLE 1,

but substituting cyclopropyla f i sopropyl am ne, the

N cycP'opr opyl - I - (3- bronophenyl ;TEWLE

di hydrof ma;dp&jpbrl-hy.’r-ethlynylpﬁenqrmel B—ddejﬂim@k&}napiﬂlm—%bnaﬁmﬂomdc fluffy white
ep ( A

LSA02401324 1HNVR (Acet one-d6) 8
),  7.99-7.68 (m, 2H), 7.72 (dd,

dibydrol1.d91ng : ‘= de.g 81 (m 2H), 8.89 (s, 1H), 9.70
(br NH) . Sees 2 moam &heﬁrbébdﬁtedfﬁte’b—ﬂadfmmmm bét gibdtiteting 1 8 na ht h.

ot SRR o SORAM L ipRiad s of Steps 1 and 2o

N| sopr opﬁmﬂeﬂ(}r&;lﬂpﬂ)wmwu)lﬁqrdmwm{l 8]naphﬂ1yndm—4—one—3-carboxamlde
di hydr of #r&h B%{nb&ihx{mﬂe@ﬂﬁhéne@étewﬁmﬁmn&h@dﬁcﬁw opropyl -1 - (3-
et hynyl p 21,4 _o nan y L D4~ ‘ ‘. 3. cglr am de conpound
was 10 otepyd:} : 1 _1 b _ 63 0 85 (m 2H),
2.97 (m ciddbzand el8(s 1H), 742(d 1H) 7.47(m 1H), 7.52-7.58 (m 2H),
7. 65 lgd _ 111), 8. 7’ﬂ1c(cmde13de§:f§&n Step 1 was dissolved in methanol
(12mL/mmol) and 1N aqueous sodium hydroxide was added (3 eq), resultingin a
suspension. The suspension mixture was stirred at room temperature for 2 hours and
the methanol was evaporated. The resulting aqueous suspension was diluted with
water and the product was extracted out with ethyl acetate. The crude product was
20  chromatographed on silica gel eluting with 10% ether in methylene chloride to afford
the N-isopropyl-1-(3-ethynylphenyl)-1,4-dihydro[ 1,8 Inaphthyridin-4-one-3-
carboxamide compound as a solid.
' NMR (Acetone-dg) O 1.24 (d, 6H), 3.81 (5, 1H), 4.17 (m, 1H), 7.59
(m, 1H), 7.64-7.71 (m, 3H), 7.81 (s, 1H), 8.72 (m, 1H), 8.76 (dd, 1H), 8.84 (s, 1H),

25 9.61 (br, NH),

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

P
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(dd 1H), 8.98 (s, IM 9.74 (br, NH. 15 EXAMPLE 7 . N 28 February 2006

| sopropyl -1 -[ 3-(3-pyridinyl et hynyl ) phenyl ) -1, 4-di hydr o[ 1, 8] naphthyri di n-4- o
ne- 3- carboxan1de Fol l owi ng the procedure of Step 5 of EXAMPLE 1, but
substitutin 8

i sopr opYP-P188B%t hynyl phenyl ) - 1, 4- di hydr o[ 1, 8] napht hyFGTHiA2A88he- 3- car boxam
ide 20 from EXAMPLE 5 for phenylacetylene and 3 bronopyridi ne for
Nisopropyl-l-(S-

br onophenyl ) -1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de, the title

- conpound was obtalned as a light brown solid. 1H NMR (Acetone-d6) 61.24

(d, 6H), 4.18 (mEINMR (AGetéie-drd 01BXm, ZE05 .80 (i 204396 (487 75 (m 2H)

{30 i i P G o rorimand st 7 T

N- I sopr(m)tI-B,I9-’{(Hb( NE)xi do- 3- pyri di nyl et hynyl ) phenyl ] -1, 4-di hydro[ |, 8] naphth

yridin ¢3,006 33 8a0k9xR oﬂ-1 Bty lphwivihal A bibydrodciisaphthyrdinXAVPLE 4, but
substi t 'S, ropy

-[3- @3- yI)phenyI] 1, 4-di hydr o hyri di n- 4- one- 3-
car boxam de frommwmgmﬂprbcﬂduresofswps and JofE)}Al\ﬁ’LtEgl

N-i sopro kil S EEdRYéb r@ﬁgﬂ-m/(B-]bromophenyl)-l 4-
14dh@¥38 ‘“E‘éﬂg’fr‘?ﬁf d titl d
Al o et SO | 1L ST

NVR ( CDG3hy d&ih ApiRByridin-4-bh§-3-cacbosmide qumpound Wes (d, | M
lﬁh&’_@a%? ’%“?‘“ﬂ%”%z"(?? 211) 7.69 (d. 1?3 8. 16 Ed 111), 8.31

7.45-7. 4
1 0 e
EXAI\/gi[E) 9 a%p gfc 10@%@1[@)@1){3@315(0(196 i 8870 3, 2y o) 185 308, N O

3 (3 2-3.58-(6h 765 (d, AT Gy AHYi8B804- one-
E} ch.l’ nggir)ridjwt ﬁ?’ﬁﬁﬁ}?hﬁw%%r oceéu#%ﬁgf g'lt(epmaegf (lIrEWXAI\/P:_E 1, Ogﬁt
subst i t 4dd.AED 398 (s, lﬁgn 4

N-cycl opr opyI -1 - (3-et hynyl phenyl ) -1, 4-di hydr a[ 1, 8] napht hyri di n- 4- one- 3- .
10 cl%r boxam de from EXAMPLE 6 j;grAngEEyyl acetyl ene and 3-bronopyridine for

Sopr opyarresbidhépRaim R BRI 75 %e- 5 car boxan d
e, the carboxamide
Followmg the procedure of Step 5 of EXAMPLE 1, but substituting
N-isopropyl-1- (3—ethynylpheny1)—1 A-dihydro[1, 8}naphthyr1dm—4-one—3—carboxanude
20 from EXAMPLE 5 for phenylacetylene and 3-bromopyridine for N-isopropyl-1-(3-
bromophenyl)—l,4-dihydro[1,S]naphﬂlyridin-t!_one—?;-carboxamidc, the title compound
was obtained as a light brown solid. : '
'H NMR (Acetone-dg) & 1.24 (d, 65, 4.18 (m, 1H), 7.43 (m, 1H), 7.61
(m, 1H), 7.70-7.75 (m, 25), 7.80 (d, 1H), 7.90 (s, 1H), 7.94 (d, 1H), 8.58 (m, 1H),
25  8.74-8.79 (m, 3H), 8.88 (s, 1H), 9.62 (br, NH).

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

as a solid.
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title conpound was obtained as a solid. 'H NVR (CDC13) 53%9@,39;1100%%1) . 0.85
- (m 2H), 2.97 (m 1H), 7.28 (m 111), 7.43-7.48 (m 211) (t, 1H,
7.62 (s, 1H, 7.70 (d,1H), 7.79 (d, 1B), 8.55 (m - 1.5 1H), 8.70 (m 1H),
8.75 (s 79 (dd, Ili), 9.01 (s, 1H), 9.74 (br, XAMPLE 10

NI sopr off %"fg ( 3- hydr oxy- 3- met hyl but - | - ynyl ) pheny! ]"%"E’E”“

di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de 20 Fol | ow ng the procedure of
Step 5 of EXAMPLE 1, but substituting 2-nmethyl-3-butyn-2-o0l for _
phenyl acetyl ene, the title conpound was obt ai ned as a white solid. "H NWR
(Acetone-d(,) 81.24 (d, 611), 1.53 (s, 6H), 4.17 (m 1H), 4.52 (s, 1H,
OH), 7.58-7.65 (m*rmmmm‘&)@s 281 6H)34.28 (o )| HR6(n8 1HLY, 736dd, 111), 8. 84

(s, 251 Lok 14,

N oyel opt BT TS Pﬂg?ﬁ% SR 2D, 769 (6 1ED, 816 0, D, 630 6, 1ED.

di hydr of 368](maﬁﬂl BapdiCed rlH)lB ds. 30 H’ﬂ@e 30 Foll owi ng the Procedure of
EXAMPLE 10, but substituting N cycl opropyl

-1-(3-et hynyl phenyl ) -1, 4-di hydr@ Eht hyri di nA-one -3-carboxam de from
EXAMPEE 6 f or N i sopropyl -1-(3 )-1, 4-

~ di hydr o[ N- e}.rtniambpmlF[Be{BwﬂdmuwhmyBah dm-dhéydroﬁeslmapmhm@mmnd was
obtained as a white solid. 28 4 de2006 WO 03/ 018579 PCT/ CA02101324 ' H

NMR (Acet dé6) 8 0.5 2.93

e Aes e -@upw?nzﬂéﬁaxqcegsreea%?en%‘c;fE%&%wﬁﬁarﬁysu%&h (o1
? 76 (ddi'N-ch; 1o yﬁl-ﬁﬁcthﬁlylpharlib/)) -1,9-dh9droDY, S IniphyriinExaidr3-E 12 N

SO &E%g

di hS g#”é?’%% lfﬁ ridin- 4]3_’,%‘]538 ?ﬁl%)c% ﬁhaﬂj%ﬂﬁ%’#ﬁg‘a{o e procedure of
Step 5 ofsopepyF-6- ugombnhenﬁhbétdlhyatq[hélnﬂpfébmﬂwf*@p% SHOMRANIHG ther o

phenyl acgﬂy&@ﬂ@uﬁmsgmﬁlhﬁﬁgmnd was obtained as a 10 white solid. 'H

NVR (CDCL3) 81 28 o ienchy) 68 6b @0 24010.83 o, 215 Si0% 810y 28 (m,
1H), 7.43-7.48 (m, 25, 7.57 (&, 1H), 7.62 (s, IED, 7.70 (d, 1H), 7.79 (d, [HD), 8.5 (m,
15 1H),8.70 (m, 1H), 8.75 (5, 1H), 879 (dd, 1ED, 9.01 (s, 1ED), 9.74 (br, NED.

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

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

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

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

30 Following the procedure of EXAMPLE 10, but substituting N-
cyclopropyl-1-(3-ethynylphenyl)-1,4-dihydro{1,8naphthyridin-4-one-3-carboxamide
from EXAMPLE 6 for N-isopropyl-1-(3-ethynyiphenyl)-1.4-
dihydro[1,8Inaphthyridin-4-one-3-carboxamide, the title compound was obtained as 2
white solid. ' |
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311), 1.98-2.06 (m 4H), 4.27 (m 1W 7.36 (d, 1H), 7.44s FeBAafMoodll).
7.56 (d, 111), 8.68 (m 111), 8.79 (dd,1H), 8.97 (s, 1H), 9.63 (br, NH).
15 EXAMPLE 13 N-Isopropyl-1-[3-(1-hydroxycycl opropyl)ethynyl phenyl]-1,4

di hydr %o%@e?ﬁpht hyri di n-4-one- 3-carboxam de Step bepiagdysy! cyclo
ropanol . e 1-et hynyl cycl opropanol was prepared follow ng the procedure
20 described in J. Og.Chern. 1976, 41, 1237 from[(1- :

et hoxycycl opropyl ) oxy] tri net hyl sil ane and et hynyl nmgnesi um broni de and wa
obtained as a liquid. Ste 2: N1so ro 1-1- 3- 1-h drox ¢ clol1 eth 1 hen 1

-14- di hydro [1.81napht hyri di n-4-one-3-carboxam de. .25 Fql i,ng the
procedure of St ep%ﬁw&m@ﬁomﬂ%%@ﬂ&mz@, 1??&8@1&3& from
present & efinly 591s, m%,Q%IMSQJﬂﬁ4H9,Wﬁ5_7Ns,' 19D P8.pgth, LD [ 8376 (i,

hydr oxyﬁ]Yc’I Qpr.o ﬁh_hgé %%@X'l enyl]-1, 4-di hydro[ |, 8] napht hyri di n- 4- one- 3-
car boxa .'@ssﬁr{g : 'obt‘ai ned as a solid. . "H NWR (CDC13) & 1.09 (m
211), 1.17 (rn, 2H, 1.28 (d, 611), 2.57 (s, 30 111, OH), 4.28 (n-4 1W
7.35 f£d, 111), 7.44-7.50 (m 3ERamPraixd, 111), 8.68 (m 1H), 8.79

(dd, 1), 8.96 (s, 1H), 9.63 (br. NH). 28 February 2006 WO 03/ 018579
PCT/ CA02/ 01324 Easmropyi4-I3 -P%%WGW‘PE"PB’ thwlﬁiteaﬁi)“?n% uor o- 3- hydr oxy

3-(trifluoronet hyl) bufihylirof1i§lndghiteridini4-one-3-carboxamide ‘

1, 4-di hyd 1,8 i.di n- ' akbatidntihe 1-tF1 -2-
Lithuorometh 1 - doipiita i odaftetr e YOI RGMPER EH8 sdbsrityithg L1 11 0070

t ri met hy L-sthypylaysdapphienm ferphenylacetylvpss thedleicpmppunpidyes owa@eiaﬁfed 2. 5M

n-buyl | {4k bligi N hexanes (14nl) and the resulting m xture was stirred for

and sti rring was. ORMRERERP I8Rintr, L7708 e \B 2881800, G at ure,

the ni xBHY,d.98:2:06 (e AT L2 Mfut, BHD &7.36 G éH),ﬂcMebﬂ‘a(naﬁﬁﬂiﬁﬁr{ﬂcﬂﬂori de sol ution
and 10 pg{?gi(%]i Hgﬁ?g?gﬁﬁgﬂ 8%'&‘?"11‘1?,%3"@;,%- The organi c phase was dried and

‘evapor at ‘ :
1,1,1-trifluoro-2-(trifluoronethyl)4-(trimethylsilyl)but-3-yn-2-o0l as a
liquirg. 'EXAMPLE 13 o

' N—Isopropyl«1-[3-(1-hydroxycyclopropﬂ)ethynylphenyl]-1,4—
dihydro[[,8]naphthyridin-4-one-3-carboxamide
Step 1: 1-Ethynylcyclopropanol.
The 1-ethynylcyclopropanol was prepared following the procedure
20  described in J. Org.Chem. 1976, 41, 1237 from [(1-
- ethoxycyclopropyl)oxy]trimethylsilane and ethynyl magnesium bromide and was
. obtained as a liquid. .
Step 2: N-Isopropyl-1-{3-(1-hydroxycyclo Dethynylphenyl]-1.4-
dihydro[1.8Inaphthyridin-4-one-3-carboxamide.

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

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

30 1H, OH),4.28 (m, 1H), 7.35 (d, 1H), 7.44-7.50 (m, 3H), 7.54 (d, 1H), 8.68 (m, 1H),
8.79 (dd, 1H), 8.96 (s, 1H), 9.63 (br, NH).
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Ste 2: NIsoro 1-1- 3- 4 4 4.trifluoro-3-h drox -3- trbéFderg gl but-1-

1 hen 1 1.4-di-hyd-rof o 18 na hth ridin-4-one-3-carboxamde. 15 To a

solution of 1, 1, 1-trifluoro-2-(trifluoromnethyl)-4-

(trlrreth siLyl)but-3-yin-2-ol frompresent Step 1(6 I.n 10m. of THE
é{wﬁﬂf{?et rabutyl ammoni um f | uoride (8.5nL) an5§%g$ﬁ)loééﬂl ting mxture

vvas refI uxed for 30 mnutes to renove the TMS protecting group. The

procedure of Step 5 of EXAMPLE 1 was then applied, but substituting this

solution for phenylacetylene 20 to afford the N-Isopropyl-I- f

3-[4,4,4-trifluoro-3-hydroxy-3-(trifluoranethyl)but-1-

ynyl ] phenyl } - 1, 4-di hydr o[ 1, 8] nEKAMBLE #4 n- 4- one- 3- car boxani de conpound as a

solid. '"H,NMR tJ1hyl {m 1H,

7.727. 79N °Pf5§—f@q {?’O@qﬁ?@ﬂ % gé"d&g‘y ﬁ&ﬂ"‘ﬂmﬂthgmu l%yyl @6 8.72 (m

IH), 877 25 (dd, Ui-dihgdgl ftlsaph'ilﬂ)ldmé'%l?* EXANPLE 15

N- 1 sopr ogyy f-llfii.tﬁfﬁrom&f 1% -1,4 dihydro [ 1,

8] napht hyri di n- @ car

\- i sabr opyl - 1- ( 3- %ﬁ%lyla%&yﬁngti&ﬂ ET%(somL) at -78°C

di hydr o[&as&hdmimﬂMylFbmyﬁuhmwmélem@%(thmddbﬂ FPUHNSIEIE W88 EXAMPLE 1, 2-

phenyl - ? (ﬂ ﬁf xec% of béxaBididcath Rad BubBed et the cold mixture
bls(dlpheny phosp

tro nel dj chl oro aI | adi utnépg &)‘g eq), and copper
(1) |ooﬂﬂééﬁ%’9&@t’/3ﬁ?ﬂﬂgp)‘eqr Rr % HE YABe QPO ERPEE S M8s5c for 18 hours.
After 28nixaké wadquea&ﬁ@“msaﬁfa&a&wummommMas@wnuan to room

te”p at“ 08?4‘%5&&%%&}{&8%%? %é?? Oﬁﬁh‘g@%@&ue@me&%ﬁt@&@d aqueous

Ion _an g acetate and water.
The cr ucﬁfommﬂmdtl-mﬂémot%@ﬂﬂ'#@%ﬂéy)pﬁ&g@% Wi é’ﬁﬁed on silica gel
el uting;jjqup.th 20% ether in rret hyl ene chl oride. The pur| fied product was
stirred |% et f , il tered to afford
the titl® . -4) 5 1.24 (d, 6H),
: : . . (t, 1H), 7.35 (t, 2H),
-573' ?31% " 1[') 7. 63 S 1u§&')of 171 fﬁ.fﬁﬂm-@tﬁ]ﬂu&oﬂx@ () 111), 8.72 (m 1H),
o (tnmt;?lylsﬂyl)but- —yn-2-ol om prescn(t ggep lwg)&nmcﬁ)l mLc':% 'I‘}-ﬁ’ was
added 1M tetrabutylammonium fiuoride (8.5mL) and the resulting mixture was
" yefluxed for 30 minutes to remove the TMS protecting group. The procedure of Step
5 of EXAMPLE 1 was then applied, but substituting this solution for phenylacetylene
20  toafford the N—Isopropyl-1-{3-{4,4,4~u-iﬂuoro-3-hydroxy—B-(triﬂuommemyl)but-1-
ynyljphenyl }-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide compound as a

solid.

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

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

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

e
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N-Cycl opropyl -1-[3-(1-oxi do-3-pyridinyl ethynyl ) Phenyl] - g Fébruary 2006
di hydr o[, 8] napht hyri di n- 4- one- 3- carboxam de Step 1: 3 Ethynyl oyr| di ne

N-oxi de. 15 To a solution of 3-ethynyl pyridine in nethylene chloride

'(5n1J roomterrperature was added m chl orop D jc acid
2&9 ?%{g/w%rlty, 1.2 eq) and the resulting mxtﬁi{e \A’/Q?E% Irred for 2

hours "A further amount of in- CPBA was added (0.25 eq) and stirring was
continued for 1 hour. Calcium hydroxide was added (2 eq) and after 15
mnutes the mxture was filtered through celite and the 20 filtrate was

- evaporated. The solid residue was stirred in ether for 3 hours and filtered
to af f or dedoling ﬁfmmmemmnhmsummmmrwmmdxeésw@ safiated solid. Ste 2:

N clor q@e&é o d%soﬂh@n &ﬁtﬂiﬂluﬂ&ibe%ﬂéeﬁ%thy@h&béﬁréﬂﬁ water.

1, 8l napht -one- 3-car boxam de. Follow n ecp Jolroce re of EXAVPLE
15 but s QBupgq gtfp@rqgle [ﬂhwas phreg]atogr %h on silica gel eluting

b][ ogophenwitﬁm?%éﬂlld\ﬂl_lhﬁbﬁgﬂéhe%hlbﬁthmerpuﬂﬁmptoawewasst&reldaxxeﬂnrde fromStep 1
0 or |
di hydro[ m@ﬁﬂr‘i %?fp’{nhgzﬁgone 1:étécar oxam gﬂtﬂﬂ' 3’86%‘1 yn{ﬂ pyri di ne N-oxide

from St eplifd for 2 phenyl 3-butyn-2-0l, the N-cyclopropyl-l-[3 (1- oxi do- 3-
pyri di nyl et hynyl ) phg Ry jmﬁmﬁlagyﬁ[g{(dlﬁﬁj qa;ygt'(g Y] 41 8ndl -1EME-R- car boxami de

8082‘3?‘3?”@14%}»925% ﬁ%@?s 384, 507! i 7 o6 chidia 7 fethesy 1000 (1 210,
2H) " 7. 58(s7IE)28.{2m, AH), 8.77 64, [H), 88Hs, 18, 982((be, NEL), 8. 31 (s, 11), 8.69 (m

111), (g 79 (dd, I'H), 8.99 (s, 1H), 9.73 (br, NH). 28 February 2006 WO
03/ 018579 PCT/ CA02101324 EXAMPLE

N- I'sopr opyl - | - [ 3- ( 3- ani no- 3- et h¥ mLE‘{?nyl)phenyl] 1, 4-di hydro[ 1,
8] napht hyri din 4NoQgcl rgwnqxa(mom@s ﬂsﬁﬂingm:ygylmmen;d}medure of EXAMVPLE 15,
e

{i'11 6" compound was’ obf #g@%a%ﬁﬁwf?%%%@@ds%ﬁ?y13'1362“2ty”' o11)

title conpound was ob 3}’
1.28 (d, $iep1: AESYnylpyridine)N-oxided (m 2H), 4.27 (m IM 7.33 (d, 1H),
7.44-15 49 (m 3H), 14 a3a1ufiéh of@—étﬁynyﬁyﬁ&néiﬁméth})lene&hfo%de (Shl/mdddl), 8. 97 (s,
M 963 br, NH). NH2notecP %{ 20
at room temperature was added m~chloropefoxybenzoic acid (m-CPBA, 70% purity,
1.2 £q) and the resulting mixture was stirred for 2 hours. A further amount of m-
CPBA was added (0.25 eq) and stirring was continued for 1 hour. Calcium hydroxide
~ was added (2 eq) and after 15 minutes the mixture was filtered through celite and the
20  filtrate was evaporated. The solid residue was stirred in ether for 3 hours and filtered

to afford the 3-ethynylpyridine N-oxide compound as a white solid.

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

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

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

30 compound was obtained as a white solid.

' 'H NMR (CDCls) 5 0.66 (m, 2H), 0.84 (m, 2H), 2.96 (m, 1H), 7.26 (m,
1H), 7.37 (d, 1H), 7.45-7.48 (m, 2H), 7.58-7.62 (m, 2H), 7.69 (d, 1H), 8.16 (d, 1H),
8.31 (s, 1H), 8.69 (m, 1H), 8.79 (dd, 1H), 8.99 (s, 1H), 9.73 (br, NH).
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10 EXAMPLE 18 N-Cyclopropyl -1-[3-(3-am no-3-ethyl pent - bg pypybnhpayl 1 -1, 4
di hydro[ 1, 8] napht hyri di n-4-one- 3-carboxam de Fol | ow ng the procedure of
EXAMPLE 17, but substituting N 15

~cycl opr o&yl -| - (3-bromophenyl ) -1, 4-di hydro[ |, 8] napht hyr.i di n- 4- one- 3- car boxam
I.de 1 of EXANPLE6for I\Llsopropyl-l-(SbSWEﬁWé%%) 1, 4-

di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxanude, the title conpound was
obtained as a solid. rHNW (CDC13) 5 0.66 (m 2H), 0.8.4 (m 2H),1.05 (t,
6H), 1.57 (m 20 2H), 1.70 (m 2H), 2.96 (m 11-1), 7.33 (d, 1H),
7.44-7.49 (m 3H), 7.54 (d, 1H, 8.69 (m 111), 8.77 (dd, 1H), 8.97 (s,
AH), 9.75 (br, NH). (NH2 not aixeMPEE)17 EXAMPLE 19 N

| sopropyl.-I-[3-( i nal i ny. 1, hthvridin-

phenyl ] 11154’9 Ppﬁ,ﬁpq#1aﬁgf‘ﬁ§)ét1hﬁ?ré¥, d%ﬁl)ﬁhenxlg L di dx?:[ar %(?)Eamyrclien Fol |l owi ng the

procedure of EXANPLE 15 but4~§ arberamifly N

i'sopropyl -1 -(3-et J‘%béed%:e‘bf@mnﬁlls&}m&[ﬂ@ﬁhﬂﬂg Hin- 4- one- 3- car boxam
“P

I:J,dgr él;nr)ghnﬁ}t b Oa@gmq\iorz enylfb'% tyn:zt-)cr)],e the {'iflégéot?ﬁi}oylﬁ'd waPdbtaifilihs

| '|soprop3aI301,d.(3 bmmophenyl) - 1, 4- di hydr o[ 1, 8] naphdgfi di n- 4- one- 3- car boxam de,
the 30. titl 3) 61.32 (d

611), 4,32 (meliigﬁ%ﬁ%@@ﬁ %b“?f’@% ?Sﬁj" q‘”"’ﬁlmﬁ?'“”g@? 71 (s, by

7. 73- 7. (427 )l H),7.333d( D, 1&6—748 ‘3?23de i, 8.75 (m 1H),

8. 85 (dgad ), 9708, 1 gémr,mﬁﬂﬂﬁnotﬂlﬁm)vbd}g 65 (br NH). 28 February 2006
VIO 03/ 015576 RN CA0S101324 EXAMPLE. 20 :

slgpropyl -1 -[3-(1-oxido-3-quinolinylethynyl)phenyl]-1, 4-di hydro[ 1, 8] napht
hyri di n 4- one- 3- car boxani de FEXAMH]-@I& he pr ocedure of EXAMPLE 19, but
substituting 3 R %mﬁ@:ﬁm%g 0T -yl q1,|4nollne the title

e

1) 407 2? o ol Snaghtan it e %%%ﬂ (m 209, 7.75.7.85
(m.2H), 7.88-7. 9Rollowingthéproc@lufedf EXAMPLE 178w SﬂtEtlmgng 211), 8.86
(dd, IJSH) ’cyglopropﬁ-sl-(ﬁb'fgmo;%e%) f?ﬁ—ldxhlylﬂ)o[l,8]naphﬂ1yndm-4—one—3-carboxannde
from Step 1 of EXAMPLE 6 for N-isopropyl-1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide, the title compound was obtained as a
solid. _ '
H NMR (CDCls) & 0.66 (m, 2H), 0.84 (m, 2H), 1.05 (t, 6H), 1.57 (m,
20 2H), 1.70 (m, 2H), 2.96 (m, 1H), 7.33 (d, 1H), 7.44-7.49 (m, 3H), 7.54 (d, 1H), 8.69
(m, 1H), 8.77 (dd, 1H), 8.97 (s, 1H), 9.75 (br, NH). (NH; not observed).

: EXAMPLE 19
N—Isopropyl-l;[3-(3-quinolinylethynyi)pheny1]-1,4»dihydro{1,8]naphthyridin—4-one—3-
25 carboxamide
Following the procedure of EXAMPLE 15, but substituting N-
isopropyl~1-(3-ethynylphenyl)-1,4~dihydro[1,8]naphthyridin-4~0ne—3—carboxamidc
from Step 2 of EXAMPLE 5 for 2-phenyl-3-butyn-2-ol, and 3-bromoguinoline for N-
isopropyl-l-(s-bromophenyl)-1,4-dihydro[1,8]naphﬂ1yridin-4—on&-3-carboxamide, the
30 . title compound was obtained as a solid. |
'H NMR (CDCL) & 1.32 (d, 6H), 4.32 (m, 1H), 7.48-7.51 (m, 2H),
7.58-7.65 (m, 2H), 7.71 (s, 1H), 7.73-7.80 (m, 2H), 7.83 (d, 1H), 8.12 (d, 1H), 8.35(,
1H), 8.75 (m, 1H), 8.85 (dd, 1¥D, 9.02 (s, 1H), 9.06 (s, 1H), 9.65 (br, NH).
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10 EXAMPLE 21
N-I'sopropyl -1-[3-(cycl opropyl et hynyl) phenyl ]-1, 4-di hydro?f g ngp thyrl din-4
-one- 3 carboxanm de Follow ng the procedure of EXAMPLE 15, but substituting

15 cycl Qpr cetyl ene (Tetrahedron letters 2000, 4 )
' 2phenyl%g’°§’§¥ % 2-ol, the title conpound was obtai nk&é&%’bﬁﬁgy solid. 1H
NVMR (CDC13) 8 0.83 (m 2H), 0.90 (m 2H), 1.31 (d, 6H), 1.48 (m 1H), 4.31
(m 1H, 7.33 (m 111), 7.45-7.51 (m 3H), 7.55 (d, IH), 872 (m 111),
8.83 (dd,111), 9.01 (s, 111), 9.68 (br, NH). 20 EXAMPLE 22
- N-Isopropyl -1-[3-(6-am no-3pyridinyl et hynyl ) phenyl ] -1, 4-di hydro[ |, 8] napht hy
ridin 4-one-3-carboxam de Fol IEXANMPLE20 pr ocedure of EXAMPLE 19, but

3~ br omadV oPRRe: RH bR b AR R AR E R Rgin | (e
(CDC13) 8 1.33 (d, 6H), 4.31 t(meﬁmrbmame(br NH2), 6.49 (d,” 111), 7.40
(m 1H), 7.48 (m wing tRéhprée Qxe(dﬂEﬁ&ﬂﬂ’LE@deteubshMmgs-?S (s, 1H), 8.72

| opr dpy R n%ﬁ%%s@e?ra%;“v Lt e b b RRRIETS 2500

yl}- 1, 4sdiidiydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxani de Step 1

- 3-B -5-(1-hyd t A 8 06 WO 03/018579
oCT aag2) 01324 o TR Rl 810 b, Q%@%;g 75%2155%{ 2y g, 4. 4mmoi) in
di et hyl 7&%#@&'755&7)73&@“ 2EpG. Wa’ég% 'ﬁ{I@ g? magnesi um

brom de igy3-grdes, 201,886 kdammet))9.05ke1H)e .67 (brgHEl urry. was refl uxed for 2

hourlsm;then cooled and quenched with an excess of 0.5M aqueous nonobasic
sodi phosphate and 5 partitioned between ether and water. The product
fromthe organi c phase was chiExaMPdEadhed on silica gel eluting with a

2:1: 2 mi ioprapll- RiEfclopRsiiiednayBtinyl]-1,4-dihydro[ ,8naphthyridin-4-one-3-
carboxamide
Following the procedure of EXAMPLE 15, but substituting
15  cyclopropylacetylene (Tetrahedron letters 2000, 41, 4007) for 2-phenyl-3-butyn-2-ol,
- the title compound was obtained as a gray solid.
: 'H NMR (CDCls) & 0.83 (m, 2H), 0.90 (m, 2H), 1.31 (d, 6H), 1.48 (m,
1H), 4.31 (m, 1H), 7.33 (m, 1H), 7.45-7._51 (m, 3H), 7.55 (d, 1H), 8.72 (m, 1H), 8.83
(dd, 1H), 9.01 (s, 1H), 9.68 (br, NH).
20
EXAMPLE 22
N-Isopropyl-1-{3-(6-amino-3-pyridinylethynyl)phenyl]-1,4-dihydro[ 1,8 naphthyridin-
4-one-3-carboxamide
Following the procedure of EXAMPLE 19, but substituting but
25  substituting 5—bromo-2—am1nopynd1ne for 3-bromoquinocline, the title compound was
obtained as a solid.
'H NMR (CDCl3) § 1.33 (4, 6H), 4.31 (m, 1H), 4.71 (br, NHy), 6.49 (d,
- 1H),740(m, 1H), 7.48 (m, 1H), 7.54-7.60 (m, 3H), 7.68 (d, 1H), 8.28 (s, 1H), 8.72
(m, 1H), 8.83 (dd, 1H), 9.04 (s, 1H), 9.67 (br, NH).
30 ,
EXAMPLE 23
N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyl)-1-oxido-3-pyridinylethynyljpheny! }-
1.4-dihydro[1,8]naphthyridin-4-one-~3-carboxamide
Step 1: 3-Bromo-5-(1-hydroxy-1-methylethyl

—
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anmmoni a- saturated nethyl ene chloride to afford the 3- brggp—egm(aé,@o@roxy | -
; r

nmet hyl et hyl ) pyri di ne conpound as a yellowoil. _y y Ste onpb-5- 1-h
drox -1- math Ieth 1 'dine-Noxide. 10 To a solution of

3- br ono- 5- droxy | - met hyl et hyl ) pyridine from Ste 3. in

chl or of §P ) was added m chi or oper oxybenzoi ¢ aCIPET’? 9/%/"1{’21 5 eq) and

.the resultlng m xture was stirred at roomtenperature for 18 hours. An
excess of cal ci um hydroxi de was added and after stirring for 5 mnutes, the
m xture was filtered through celite and the filtrate was evaporated. The
crude material was 15 chronat ographed on silica gel eluting with 10%

et hanol in nethyl eﬂ‘bﬁaéémn@ﬁbﬂﬁh Sairovmatiesinale { N0z ningw)) it diedfyf or d t he

00, 5 Gl P ) DS SBREND @ 0110

nvri di nvéthet¢mi) lmmyl'}‘hejrdsuituﬂg sty wag refluxpdifor @ihaurs thspecdedddboxami de. 20

Fol | owi Siabs N-
: |gop(r)\(l)mp3€ueltnp%§l%@h%%%£% Afﬁgn{)&%s ngh(lsﬁPﬁdt@?lgl n- 4- one- 3- car boxam
i de romr@mw@gwsewﬁerzn%w@ﬁm ‘Ei%/‘& MSfro- 5- (1- hydr oxy- | -

net hyl et gpythhpee aﬁieﬁ%n Niiox pel eluting witbapl : 2mixure of ether, pentane and
N-i sopropyl -1 -(3- noph s -1
di hydr o W&?ﬁ?ﬂ\}eﬁ I%E%W?J’X (‘):Pr'll(e)& 4t8§? lgxth?r? gromo ?fgl fydroxy-1

N-i sopr ompthylethyBpycBlinecompannshey 2 yellow gibt hyl et hyl ) - 1- oxi do- 3

pyri di nysﬁgQYﬁsﬂr&H&gﬂth}/dréxv‘li-ﬂiebﬁﬁtﬁﬁ)b* inaNkixiger i di n-4 one- 3- car boxam de

6113 302. 22 br, 14 TocHplutian gbo opofo-S-{r kot ey Aint Somp ¢ 1177,
7.66 (s, Step)l, (3 1mAlYid phlﬂﬂdfmm?(l&ﬁm( waslldad m—cblomeroetwbenzqqaqy 709@ 73 (m 1H),
8.84 (dd 1%)?? @g{e%ﬁ]ﬁn%ﬁﬂmre% Matrdwﬁ’)te Eratart/ WP Fhotts. M

Isopropy r oXy- l eth r.idi nyl et.h I]phenyl} 1, 4-
di hydro[qxcafslﬁﬁﬁﬁlﬁylrmﬁoﬁldﬂ“@ﬁ 5%?1%3% or “'i“"s' CEMETE 2- 1 h drox

-1-met h {84 filtdred @idhgh celite ﬁﬂbnmmema Gvapira@d/ The&wde RAFIAANR/ 01324
15 chromatographed on silica gel eluting with 10% ethanol in methylene chloride
(saturated with ammoriia) to afford the 3-bromo-5-(1-hydroxy-1-
methylethyl)pyridine-N-oxide compound as a solid.

pyridinylethynyllphenyl }-1.4-dihydro[ 1 8 Inaphthyridin-4-one-3-carboxamide.
20 Following the procedure of EXAMPLE 15, but substituting N-

' isopropyl—1-(3-ethynylphenyl)-1,4-dihydxo[1,8}naphthyridin~4—0ne~3-carboxamide
from EXAMPLE 5 for 2-phenyl-3-butyn-2-ol, and 3-bromo-5-(1-hydroxy-1-
methylethyl)pyridine-N-oxide from Step 2 for N-isopropyl-1-(3-bromophenyl)-1.4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide, the N-isopropyl-1-~{3-[5-(1-hydroxy-

25  1-methylethyl)-1-oxido-3-pyridinylethynyljphenyl}-1,4-dihydro[1,8}naphthyridin-4-
- one-3-carboxamide compound was obtained as a solid. -
'"H NMR (CDCls) 8 1.32 (d, 6H), 1.64 (s, 6H), 2.22 (br, 1H, OH), 4.30

(m, 1H), 7.45-7.52 (m, 2H), 7.60 (t, 1H), 7.66 (s, 1H), 7.72 (d, 1H), 7.98 (s, 1H), 8.70

(br, 2H), 8.73 (m, 1H), 8.84 (dd, 1H), 9.03 (s, 1H), 9.68 (br, NH)

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

-
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To a sUspensi on of 2,5-dibronmopyridine in toluene (12nmAgmabjuanftostieed to
78C was added n-butyllithium2.5Min hexanes (1ASeq) and the reésulting
. mxture was stirred in the cold for 2.5 hours. Acetone (2eq) was added and
stirri ng, Y‘ﬁs% ontinued for 1.5h. After quenching w ed aqueous
anmoni um cqn |9gle 5 solution, the m xture was warned I{ch)ﬂér%)#ns ‘Ierrperature
and partitioned between et hyI acetate and water. The product fromthe
“organi ¢ phase was chromat ographed on silica gel eluting with 20% et hyl
acetate in hexane to afford the 5-brono-2-(1-hydroxy-I|.- nethylethyl)
pyridine conpound as a syrup. Step 2: 5-Brom-2 l-peth 1- o 2- trinmethlsil
|~ et hox rret hox et Klola sspeasionaf 22di f%‘%ﬂﬂ?‘i“%‘“df’l%e“e (ﬁmﬂ/ mmol)

5- bL olm)- &0 I Blﬁlg%asgd&?tntbﬁlt Oﬁthmhj)z yrih texemed (1 O6eq) Shebthe 1é(smhmgol 1) in
met hyl ene ori N, am ne

(37. SWWDF"}Xt'éfﬁd"aﬁ S@Féﬂﬂsﬂ-ﬁﬁgﬁg?ﬁ%% ?ﬂ ogge?r(g’[ I%%Q) q’h‘(l] orid e M%‘ The
resul ti ngagdontinnel faak Sis t After guenshing wh]sat@nratﬂéraamﬂ%am@?mﬂls chion t hen

refluxed fgf.2 ! 8 P riperafR@ M ﬁ@i&h@eﬁl&fhym xture was
quenc ed® @ion’%hmsag‘?&rwé Y perel R

ated aqueoqus ammoni um chloride s and
partiti opsthteandieaser. The pgUcEHemdhy %5?"6%&?%‘”9%1’%0@? ?“L'&I{’J%geiﬁ%roduct from
the Orgaﬂél%lﬂmg&ethm%eﬂqinﬁ&fmmgé:amhmhfmdﬂchSHJmn@r@KléNIPHTQ- with 6% et hyl
acetate In h & li8ind brormZ(lrrethyI-I-{[Z
ﬁ{)} _ff#@éﬂn& R oy

(trimet hipedy _ )
2{1NEtE ALV U E LV HS B { rieth | sil

N
di L;gfg?&gbf@phtﬂmmnh(ﬂ mﬁa@d%mwﬁabﬁvuréhc&memmﬂw silyl acetyl ene
for phen#g 3"}1%38]? ? ﬁﬁe\gﬁtshﬁéd dtrbom tcmperature for 18 hours, then
2_(t 1
%(tgl ;nlst rfsﬁuéeflsgﬂréé §Pqlmg ﬁ%‘}"eﬁ%{%‘i‘j‘z}?{&‘%ﬁ% o BiPur WEyoRted 4 5 Erh 1-2-

1-meyh 1wlth sdurdiéd uﬁla:hﬁomuzil chiotidecsationard partitigned Betiveen  Fol | owi ng t he

procedure a{ySte %ﬂf&d%wp'f&ﬁ?ﬂ 3_.}‘] [ﬁ%h{el&éaﬂﬁ ngg,agroduct from

pr esent trimethyl si

et |
1, 4-di hydhmﬁihtmhmr;ﬁ?lgrﬁgl%ﬁﬂméﬁ’@hﬁ e dhY GRARIT H'élex AL L

5- et hynylbro%nc(—ﬁ f(FhiMyr- 4 &maﬁymtynemmmwbmﬂmmm retprog} et hyl ) pyndi ne
conpound s .-‘ "-c_‘ 700) A ~h.sL6- 1-methyl-1-{ 12 :

timeth | cn 1-14- dih dro 18 na
ht h i2di n{dri:aedyisit ridige. 28 Febr uary 2006

Following the procedure of Step 5 of EXAMPLE 1, but substltlmng
the product from present Step 2 for N-isopropyl-1-(3-bromophenyl)-1,4-
dihydro{1,8]naphthyridin-4-one-3-carboxamide and trimethylsilylacetyiene for

. phenylacetylene, the 2-(1-methyl-1- -{[2-(trimethylsilyl)ethoxy]methoxy }ethyl)-5-
25  [(trimethylsilyD)ethynyl]pyridine compound was obtained .

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

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

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

dihydrof1.8 |naphﬂ1m’din~4—one-3-catboxamide.
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WO 03/018579. PCT/ CA02/ 01324 Fol | owi ng the procedure of )&gpryanioosXAVPLE
1, but substituting the product fron1present Step 4 for phenyl’acetyl ene,

t he N—|sopropyl-l (3-1 [6-(1- nethyl-

(2-tringeth S|IyI)ethoxyInethoxy)ethyl)pyrldln 3-yll henyl ) -1, 4-
dlhydro é?ﬁﬁ hthyrldln 4- one- 3- car boxam de conpoun aégxgﬁ%glned eth
1-3- din Ieth 1 henl y y 5 Step 6: NIsoro 1-1- 3- 6- 1-h drox -1-neth
| 1 4-dih drol8 na hth 'din-4-one-3-carboxam de. To a sol ution of
N-isopropyl -1-(3-([6-(1-methyl-I-{ {2- :
trimethylsilyl)ethoxyl methoxy}ethyl)pyridin 3-yllethynyl}phenyl)-1, 4-

di hydro[l 8] napht hFéllldilvm‘gﬂiepmeadﬁrmafrﬁiqxinfEKAMRifﬂmtbufmsﬁtmh@ent Step 5 in

10 th f ' t d

(3. Dol Tt o8y Bt Tk A0 phenlaclfiell oA CRMBLU GURBRAEL © BELD

room termpeshytlaf{e- mmemzlsﬂsdl@ﬂ@xym@om@ﬂm)em wHethyliphewDehbw y wi t h

sat.ur at e%%‘ﬂﬂ@'ﬂﬁxap Wh@%&ﬁ&&hﬁd@éﬂhﬁ@aﬁd wis dbmdadbet V\E\en net hyl ene
Dro] ! ¢!

chl ori de

chrorréto Et hyl ene

erred in ether at .room tenperature

for 2 h d f o 3-[ 6- ( 1- hydr oxy- 1-
et e e Fri bt i < (L 5

., 4- di Hieebylild)cthes ?‘H}F é‘ lethymbieberylid-Sompound as solid. ' H
NIVR (Acetmd[ﬁ}s u& hihyi? d#onéiémibnﬁﬂb firoducbfidmn plesdi Step Slinl) , 4. 57 20 (s,

753 Wi met%%ar%”‘ﬂg“‘é% el ot sodpnioglelelg s Tu%ee T, T

9. 63 ( br (3. m)/mENNVPhareasting mis 85t e sticed at °C for 2 hours then at room

3 [ 6- (- Bé’xﬂ#éi‘éﬂ{re'faﬂ"@ﬁdﬁ@ &th Ydiadtorb v 'ndﬂtra:ﬁzé&’dldwﬁly Wth@athﬁmwahwglyl - 25
4- di hydr apht h

of St ep ’20 géi Iaglly? gﬁﬁwW?athgggeaMOnﬁe andWatTHY fufle Procedure
N-i sopr opgdteriat fer[tEe ¢rgario/phasecyas chromatygrathbd b sifica gel eluting with 40%

YT 1 G| Gl ABEI ot R kG PRI ko docaie- 3- Car boxan de
e e i otobi A B o 1

conmpound tmger%ib!eaf?rr?ehpu&anéfi&tw P
(s, 611) 1m&hﬁ&hﬁi}r&pﬂthﬂmyl&hﬁﬂl]Pﬁe&yl}élltﬂedlhﬂﬂ)all,8]11@8&1711(&3—4{0113—3311) 7.72-7.78
(m 211) %g d, I—%)uhd s, 1H), 8.46 (s, 111), 8.74 (m 111), 8.78
(dd, IM & ’5“("&"" T‘Ji '1)
HNMR(Acetone~d6)8 1.24 (d, 6H), 1.50 (s, 6H), 4.18 (m, 1H),4S7 :
20 (s, 1H, OH), 7.61 (m, 1E0), 7.69-7.74 (m, 3H), 7.78 (m, 1H), 7.88 (s, 1H), 7.93 (dd,
1H), 8.68 (s, 1H), 8.74 (m, 1H), 8.78 (dd, 1H), 8.88 (s, 1H), 9.63 (br, NH).

_ EXAMPLE 25
‘N-Isopropyl-1-{3-[6-(1-hydroxy-1-methylethyl)-1-oxido-3-pyridinylethynyllphenyl }-
25 1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide
Following the procedure of Step 2 of EXAMPLE 23, but substituting
N-isopropy}-1-{3-{6-(1-hydroxy-1-methylethyl)-3-pyridinylethynyl]phenyl}-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide from example 24 for 3-bromo-5-(1-
hydroxy-1-methylethyl)pyridine, the title compound was obtained as a solid.
30 'H NMR (Acetone-dg) 8 1.25 (d, 6H), 1.60 (s, 6H), 4.18 (m, 1H), 7.24
(s, 1H, OH), 7.60-7.63 (m,-BH), 7.72-7.78 (m, 2H), 7.82 (d, 1H), 7.91 (s, 1H), 8.46 (s,
1H), 8.74 (m, 1H), 8.78 (dd, 1H), 8.87 (s, 1H), 9.62 (br, NH).
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28 February 2006 WO 03/018579 PCT/ CA02/ 01324 EXAMPLE 26 28 February 2006
N-1 sopropyl - 1-{3-[4- (1- hydroxy-1|-nethyl ethyl)-2-pyridinylethynyl|phenyl)-1,
4 di hydro[ 1, 8] napht hyri di n- 4-one- 3-carboxanmi de Ste 1: Methyl

2- br onoj inate. 5 To a solution of 2-bronoisoni cid (Chem
Phar m E%I%IQ}O&% 38, 2446) (2.0g) in tetrahydrof urpg%(%\ri]g@ was added

excess et hereal d| azonet hane and the resulting m xture was stirred at room
tenperature for 1 hour. The mi xture was evaporated and the product

chromat ographed on silica gel eluting with a 1:3 mxture of -ethyl acetate
and hexane to afford the nethyl 2-bronoisonicotinate ester as 10 a
colorless liquid. Ste 2: 2- BrolTvKAMIiI--l"ﬁ2 rox -1-meth leth 1 ridine Follow ng

the. proceqyig, fafp 1. g@ylg ylilgip a!bﬁbﬂhwm@ynmt—hyl

2- br onpi soni cg Kat Bé]ﬁnt 3 -brononi coti nate, the
2- brono4- (1- hydr oxydib YﬁlFBEH'f{)P iy érqnﬁ' und was obtained as a

- Wwhi te sogtief 1: MeihPl BBromoisonicotinate.

3: N- I sopr opyT™- %ﬁﬁ‘kgﬁlﬁapxpiQéﬁblsgﬁemﬁk&&m@ea B sy Y Lphen | -

14-dith dro 1 8 na % e procedure of
EXAMPLE 3R 2441)1(2.8g)tis tetrelidrofgran (80mL) was added excess cthcre azomethane

br ono- 4- &htﬂé’&&ﬂﬁﬁ' xR GMd el b rpbikitethpeeatie Gon Itoes €THe nSkteE 2 for 3-

br onmoqui nol | ne, | ethyl)-2 20
pyri d?nyW%%WHW‘f‘EH‘E#?T yro%?cﬁglﬁﬁﬂgagé %Tijg’f(s hc%%% Vi égkv;tﬁ‘ig?% 3- czlr %ooxam de
'_ corrpoundmymeabéthylmedataanchhe}aieltwff¢rdz§lmmﬁth¥mmm@ﬂé@tl®%at@69fef3& 27 (d, 611),

1.55 (m1H), 4.42 (s, 1H OH, 7.52 (m IM 7.63 (m 1H),
7 551 ﬁg‘f@ﬂ“ﬂ@d . 7. 95, 1H). 8.55 (d, 1H), 8.77 (m
1W 8. 80SteHd; 2 > 25 EXAMPLE 27 N

4 23 .
| sopropyl -1 -{3- [5{bmo\hmgtlmpyodedmbif&bpl h?EMEMlhﬂywbsﬂtml ] phenyl }-1, 4-

di hydr o[ ht h r&l.g,f 5- 1 h drox
-1-neth F‘S@ﬁ“fg‘%m% mc%ﬁ'%& Qfﬁgg}on ol?i)é& %%%&lcogﬁﬁg@ di et hyl et her
( 5m" J mmrobiomaeds(1- de-mﬁhﬁﬂhyl)%@ﬂﬁc%ﬂ%‘ﬂﬁ Wf’ﬁ?tﬁ?ﬁ‘ agmwhp{c @r&hanes (1.05 eq)
vas gsdeges 3o Wopropyl-1-{3-[4-(1-hydroxy-1-methylethyl) -2-pyridinylethynyllphenyl }-

1.4-dihydro[ 1.8 maphthyridin-4-one-3-carboxamide.

Following the procedure of EXAMPLE 19, but substituting the 2-
bromo-4-{1-hydroxy-1-methylethyl)pyridine from present Step 2 for 3-

. bromogquinoline, the N-isopropyl-1- ~{3-[4-(1-hydroxy-1-methylethyl)-2-
20 pyridinylethynyl]phenyl}-1,4-dihydro{1, 8]naphﬂ1yndm—4-one—3-carboxam1de

compound was obtained as a yellow foam.

'H NMR (Acetone-dg) § 1.27 (d, 6H), 1.55 (s, 6H), 4.20 (m, 1H), 4.42
(s, 1H, OH), 7.52 (m, 1H), 7.63 (m, 1H), 7.72-7.79 (m, 3H), 7.84 (4, 1H),7.95 (s,
1H), 8.55 (d, 1H), 8.77 (m, 1H), 8.80 (dd, 1H), 8.92 (s, 1H), 9.65 (br, NH).

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

-
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After 2 hrs in the cold, acetone (1.3 eq) was added and >gtHehfiaREo0MES
continued for 1 hour. The resulting mxture was quenched w th ‘saturated
aqueous ammoni um chloride solution, warnmed to roomtenperature, and
partitigned between ether and -59 28 February 2006 W) Ogcl %379

PCTI CAOYPI¥8B2at er . The crude product from the or gdiitEAIHESE was
triturated with 1:1 ether-hexane and filtered to afford the

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

2- br onD- Qatbel “THE @i mhuemdny{hebfgum hse eianaitimedwithdsksther8exape 1l for N

oo o ARG L D g 2 car b

5- (1- hyds solig- 1- met hyl et hyl ) - 2- (tr| met hyI silyl)ethynyll pyr| di ne conpound
: triknelth 4

was obtag ‘ggg 5. ég_Hgalg lpneﬁ,ﬂmnrmﬁﬂnheet h 1 'dine. Follow ng

t he proc A Ilf “F:’t J1e pr oduct

" 5-(1-hydroxy-1- rretﬁ‘?!}"‘é’cnﬁﬁ‘ﬁp’%’ef‘{r??' wethy ]'él? %)“E‘ct i $§/I‘I dine from
present Sogjt z-bfrm-wwmxapmthﬂe&ynwnmm picseyk Stenyrigt ¥pheny! | -1 | 4-

215 hyd[ﬁ[lgég zm_ %J (g#hg%ﬁpp msnés-e&medeFanﬂl hydroxy !

oun vvasotaln rol- - b-
1-h dr oxtmnbﬂw@ulu apesylpnerfor &gl?wlnf*’ a2l a1 -hYﬁ%'p h%‘h%‘bs'i 25 na ht h
~di n4. oney@mteaiyReKBHEh ,1]pﬁm1ﬁaam eurdhveaspbaimedur e of EXAMPLE 15 but
substitufin ﬁrg uct Eggé/tj g G deroxy 1 rret hyl et hyl ) pyri di ne

f -thI' 71"' _ 2_

NE?so%:opyl 1-{3- [Fﬁll@w&mgymbrpmoydurﬂ ey Lof B I‘Eysrb'&ls‘FR?P‘@F%nyl ] phenyl }
1t Pl gl RSB nRy s s, o 051l ycd
1H), 7. 4mesentEtep g fordigsopiopg - 3f(%ﬂ 35‘ 1?’1"’%1?’“@1’1‘ ﬁ«f 4778 (d, 1H), 7.86

(dd, 1H), dihygkofd, S]ﬁ?aphﬂﬁiyndah*)ﬁiroﬁ-ﬂcirbbmmlﬂld.lhq 2-gthgylGeld;hydway-1- 9. 04 (s, 11), 9.67
: (br, lg\l H mc%olethyer'e%o%%ound was obtained.

1.4-dihydro[1,8Inaphth d1n—4~one-3-carboxanude.

Following the procedure of EXAMPLE 15 but substituting the
product 2~ethynyl;5—(1-hydroxy~1-methylethy1)pyﬁdine from present Step 3 for 2-
20  phenyl-3-butyn-2-ol, the N—Isopropyl—l—{3-[5-(l-hydroxy—l-methylethyl)l-Q.—
- -pyridinylethynyl]phenyl}-l,4~djhydro[1,8]naphthyridin—4—0ne—3-carboxamide
compound was obtained.
'H NMR (CDCls) § 1.32 (d, 6H), 1.66 (s, 6H), 2.08 (s, 1H, OH), 4.31
(m, 1H), 7.46-7.55 (m, 3H), 7.61 (t, 1H), 7.71 (s, 1H), 7.78 (d, 1H), 7.86 (dd, 1H),
25  8.73 (m, 1), 8.77 (m, 1H), 8.83 (dd, 1H), 9.04 (s, 1H), 9.67 (br, NH).

'EXAMPLE 28
N-Isopropyl—l-{3—[6-(1-hydroxy—I-methylethyl)-z-pyridinylemynyl] phenyl}-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
30  Step 1: 2-Bromo-6-(1-hydroxy-1-methylethyl)pyridine.
Following the procedure of Step 1 of EXAMPLE 27, but substituting
2,6-dibromopyridine for 2,5-dibromopyridine, the 2-Bromo-6-(1-hydroxy-1-
methylethyl)pyridine compound was obtained as a solid.
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N-I'sopropyl -1-(3-[6-(I-hydroxy-I|-methylethyl)-2-pyridi n)zlgq;tégydby);,bwgenyl }-1,
4 di hydro[ 1, 8] napht hyri di n-4-one- 3-carboxam de Ste 1: 2 Brono-6- 1-h drox
-1l-neth leth 1 dine. Followi ng the procedure of Step 1 of EXAMPLE 27, but
‘substit 49 6-di bromopyridine for 2,5-dibronopyri

2- Brormw({3 zihydroxy-l - et hyl et hyl ) pyri di ne corrpounalq"l s 0)8{}9 ned as a
solid. 28 February 2006 WO 03/018579 PCT/ CA02/ 01324 Step 2: N-Isopropy

1, 4-di hydrof dro 1 8 nahth din-4-one-3-carboxam de.. Follow ng the
procedure of EXAMPLE 19, but substituting the product 2 :

- Bromp- 6- (I - hydr oxy- I-rrethyl ethyl)pyr|d| ne from present Step | for 3- 5
‘bronoqui rSedp 1N-IsopropylN--{ {601 ot 2-pyridinye paaayiliet hyl ) - 2

pyri di nyllef& A ! ) l,dgj napht hyr| di n- 4- one 3 car boxande
conpound “Was v ﬁﬁééd I_Bﬁtll 58 4.32 (m
'H). 4.83 (s, 1H, Fqilpwngthee@cf(dél XA By s 7 60 (t 11f),

: 7 70 7. 7§r&dﬁbt B iomo-G-(1lRydrsky-1- ﬂ;@thjllhﬂiyl)@rnMe(flm firkBent &eﬂl fqdel, 1H), 9.03 (s,.

B b A G e,
pyri di ny|mhm7mmﬂ@mdyl}}lid¢¥dhoﬁyﬁin@}1 yedm quﬁﬁﬁmlﬂeone 3- carboxami i de
15 Slep ?lﬁﬁ%ggogfmng gh rrox -1-neth leth 1 d| ne N-oxide. . Follow ng

(he or oo S H0 Le ONPL 2 b B S g

3- br ono-i8E O HER @xVH) 7.4865t32y(ne SHY, 17.6D (y A Y778, 7.75 !hle 2H),7.19(,
5-Br t oxi de conpound was obt ai ned.
20 sﬁ@ﬁ 5}6%@@({5 ?g%gl?;@&’l%féﬁ% Wd?gggﬂ}mt hyl et hyl - 1-oxi do- 3-

pyri dinyl eyl | pt hm henyl | - 14 -di hydr oE1, 8i napht hyri di n- 4- one- 3- car boxani de.
Fol l owi ng the procedure of EXANEXAMPLE IZut substituting N

| | -1-(3% di
T o 3 Y ar boxal GBI B gy S ey IR N I D
5- br ono- 2- (Dmldkwllph@ﬂ}ﬁe%ﬁy?@oﬂlﬁﬂl}qﬂﬁhmﬁhhéw aghoxpmigin present Step 1
for Nl 5%?;1_335 Brin{o-ez(ltl{v‘afﬁphﬁﬂéﬂzwetﬁvl’ﬂwﬂﬂlhvm& 8] napht hyri di n- 4-

one-3-ca -1
net hyl et hyI) 1- oxi 03'1“%)@7? %@M&ﬁ ne‘! Vi 3d["‘tS{{*’Silimﬂﬂg

5-bromo-2-(1-hydroxy-1-methylethyl)pyridine from Step 1 of EXAMPLE 24 for 3-
bromo-5-(1-hydroxy-1-methylethyl)pyridine, the 5-Bromo-2-(1-hydroxy-1-
methylethyl)pyridine N-oxide compound was obtained.

: 1-oxido-3-

pm'ﬂinyledlmyl |phenyl}-1.4-dihydro{1.8 |naph-thy_r;dm—4—one~3—carboxamide.
Following the procedure of EXAMPLE 15, but substituting N-

cyclopropyl-1-(3-ethynylphenyl)-1 4-dihydro{1,8Inaphthyridin-4-one-3-carboxamide

. from EXAMPLE 6 for 2-phenyl-3-butyn-2-ol and 5-bromo-2-(1-hydroxy-1-

25  methylethyl)pyridine-N-oxide from present Step 1 for N-isopropyl-1-(3-
bromophenyl)-1,4-dihydrof1,8]naphthyridin-4-one-3-carboxamide, the N~
cyclopropyl-1-{3-[6-(1-hydroxy-1-methylethyl)-1-oxido-3-pyridinylethynyl]phenyl } -
1,4-dihydro[1, 8]naphthyndm—4~onc—3-carboxam1de compound was obtained as a
solid.

30 'H NMR (CDCls) & 0.66 (m, 2H), 0.84 (m, 2H), 1.66 (s, 6H), 2.96 (m,
1H), 7.34 (d, 1H), 7.43-7.50 (m, 4H), 7.58-7.62 (m, 2H), 7.69 (d, 1H), 8.33 (s, 1H,
OH), 8.69 (m, 1H), 8.79 (dd, 1H), 8.99 (s, 1H), 9.73 (br, NH).

20
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1, 4-di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de conpoubg FaBs; kned as a

solid. 30 "H NWR (CDC13) 8 0.66 (m 214), 0.84 (m 2H),Q§.66 F@?kgﬁl), 2. 96

gm33 (1H) 7.34 (Oql) 15!)697(43 7H§30 (m 4H), 7.58-7.62 (m 21), 7.69 (d, 1H),
' : m 1 8.79 (dd, 1H), 8.99 , 111), 9.73 (br,

é"‘r‘-%‘ilﬁr‘&?y 2006 WD 03/ 018579 PCT/ EJAOZI 501324 ExRS EE"%B?’% (

Isopropyl-l-{3 [ (4-pyridin-3-yl phenyl)ethynyl]phenyl}-1,4 - di hydr o[

1, 8] napht hyri di n- 4- one- 3-carboxam de Step 1: 3-(4-Brononhenyl)pyridine. 5 A

m xture of pyridine-3-boronic acid 1, 3-propanedi ol cyclic ester, 4-

br onoi odobenzene (1.leq), [1,1' -bis

(diphenylphosphino)ferroceneldEKhmmPhEéﬂladiun(lI) (0.05 eq) and 2M aqueous

sodi um car bonat jg&?}, hegj-1qunol ) was stirred at
85C for 4 hour?fsi]?r?@?1 % Ej w“ﬁ?"‘%ﬁ?ﬁt hE 1 ﬁﬁ, r%E]ILeous anmoni um chl ori de
solution the 10 mxtdihﬁdl‘ﬁﬂssl @W@Bﬁéﬂ‘e ﬁm@?hyl acetate and water and
the cr udgep ol odoshenylp@idMegani ¢ phase was chromat ographed on silica gel

el uti Wi t t . fford th
(a5  onophenyi ) ARG BRI CET Exprifetage qfn al ford the
_ ljsgp(rjop%llbreﬂmnbaet@(lmn}zg 1133581 phen et hynyl 1pbenyl -1, 4- 15

I hydro Qgﬁ%}] do¥ers éeqlé}a{bﬁm% (;1@,5 %&quge@he procedure of
| Exﬁrwghﬁqi%tm qa#@%t%ﬁ% kit °d“§t @%ﬁ%ﬁf“?aes%m% s T or

3-yl pbengst 1 Bédiy. n&ﬂér[ljﬁ&it&ning}mﬂﬂsatﬁmﬂedmdmnp ammonium chloride solution the

1, 8] phthr|d| Bgfhm 20 " H NWR
| CDCE@ gt a‘}%ﬁlgaﬁ %é‘?%ﬁt}f’%%a‘%“?é* ﬁ*)a g da% d. . 1H), 7.48 (m
-| M 7. 53th5’o@ﬂIuQ phas@m)as cluometogréphedpﬂfﬂlcargeésluh% With)a 18071 " (m 1H),

ﬁL ?2 (ddethl 'allketa(t@mﬁﬁleﬁﬁae 8 ford IR (4 somdplienylShyfidint bompduril as EXAMPLE 31 25
sopropyl -1 -

[5-(1-h ﬁ'xy I-rret hyl et hyI )thl en- 2 yI I et hanI }phenil_l) 1, 4-

di hydr o[ Stg {1 J-1H{ B fphenphei h 1

‘15 dihydro[1.8 |ngphthvnd1n—4~one—3—carboxam1de
Following the procedure of EXAMPLE 19, but substltutmg the

product from present Step 1 for 3-bromoquinoline, the N-isopropyl-1-{3-[(4-pyridin-
3—ylphenyl)ethynyl]phényl}-1,4ﬂdihydro[1,8]naphthyridin~4—one—3-carboxamide
compound was obtained .

20 I NMR (CDCls) & 1.28 (d, 6H), 4.28 (m, 1H), 7.38 (m, 1H), 742 (d,
1H), 7.48 (m, 1H), 7.53-7.64 (m, 6H), 7.70 (d, 1H), 7.88 (d, 1H), 8.60 (m, 1H),8.71
(m, 1H), 8.82 (dd, 1H), 8.86 (s, 1H), 9.02 (s, 1H), 9.63 (br, NH).

EXAMPYLE 31
25 N-Isopropyl-1-(3-{[5-(1-hydroxy-1 -methylethyl)thlen-Z—yl]ethynyl}phenyl) -1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
Step 1: 2-Bromo-5-(1-hydroxy-!-methylethyDthiophene.
To a solution of 2-acetyl-3-bromothiophene in THE (2.5mI/mmol) at
-30°C was added 1.4M methylmagnesium bromide in 3:1 toluene-THF (1.5 eq) and
30 the resulting mixture was warmed to -10°C and stirred for 1.5 hours. After quenching
‘with saturated aqueous ammonium chloride solution, the mixture was partitioned
between ether and water. The organic fraction was dried and evaporated, and the
crude material was chromatographed on silica gel eluting with a 1:4 mixture of ether
and hexane to afford the 2-bromo-5-(1-hydroxy-1-methylethyl)thiophene cqmpound.

.,
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Ste 1: 2 Bronp-S- 1-h drox -1-nmeth leth 1 thio here. ToogFaghidly fibesof .
2-acetyl -5-bronot hi ophene in THE (2.5m Jmvol) at -30C was added 1.4M

met hyl magnesi um bromide in 3:1 toluene-THF (1.5 eq) and 30 the resulting

m xt ure ned to -10C and stirred for 1.5 hours enchlng with

saturatg%ﬁéﬁﬂgéhs amoni um chl ori de sol ution, the n1f¥ﬁ(%3ﬁ%§‘bartltloned

bet ween ether and water. The organic fractlon was dried and evaporated, and

the crude material was chromatographed on silica gel eluting with a 1:4

m xture of ether and hexane to afford the - '

2- br ono- 5 (1 hydroxy I-nethylethyl)thlophene conpound -62 28 February 2006

Hiefo2: DD : pethilsilylethyn pieeh | eth | -5-trineth
S leh 1 on 4 N&Sifwin @éh&&\@aﬂ&&mgmrsm@amﬁmmg 15, but

substituting the product resent 8
N-i sopr oyadurt.from prespnbBier,fpy Nisoatopyl-l- -bromophcnyl) -14-
di hydr 0[ HilyHRARETL ﬂlﬂﬁt-#o@dﬂ?’cﬁbm&ﬁnmadm:ﬂahﬁﬂmacmym fay12-3| |yl acetyl ene

1‘2021 r?yd W%bﬁé;%,ély@‘ﬁ%@hgdr@rl "}CH% )%uﬁethr?dﬁllylethﬁu ophene conpound was

obt ai nedthlanf@pﬂ@Jm;EJUEdWymbtalﬁed(l hydroxy 1- met hyI et hyl )t hi. ophene.

Fol | ow ngggd I f.alea, R bfe. 5, but substituting the
roduct from res

|psopr opyl - | - [g (t r I‘\‘}é)@‘? P?F@M?W&%meslbﬂtsgbm‘%ﬂng[ o

1, 8]naphumvadmn&dn@mﬁmﬁSumﬁbeHhumenwkh€3Qnetﬁwhgwﬂﬁwuﬂph#WMOxy | -

i ox 03 AL AEAF AR EATIRA e SRR RRRA TS 2 s e e T

di n- 4- onéﬂeﬂlYéfé‘F}‘BH%@Pheﬂf'eWW%W 3t pr ocedure of EXAMPLE 15, but
subst i t utStept - i ehyl)-ophene product
! .Q 2-ol,

from preseg,

N-i sopropyt—= —T thyl)thlen 2-

yl ] et hynyl }phenyl )Eoil,owmnthsymoge[dmre@f EXAMBLE 1§ bt gubshting @alhoxani de
CO”DCH”d mgsoﬁll@tlﬂﬁ lf’xﬁe l&ﬁ}l)tﬁic)phe &mseﬂﬂ&@[ﬂﬁﬁ} 6H), 1. 70 (s,

i P ppyZolhe . le?PrOHanl riipyatsmiybingedt b3 Gy

the

.
1

(d M
8. 84 (dd yHtthynyblphchyl)s] %@maﬂammwmmmonemm compound

was obtained as a solid. _
TH NMR (CDCl3) § 1.31 (d, 6H), 1.70 (s, 6H), 2.42 (s, 1H, OH), 4.31
20 (m, 1H), 6.87 (d, 1H), 7.16 (d, 1H), 7.42 (d, 1H), 7.48 (m, 1H), 7.59 (t, 1H), 7.63 (s,
1H), 7.68 (d, 1H), 8.73 (i, 1H), 8.84 (dd, 1H), 9.02 (s, 1H), 9.68 (br, NH).

EXAMPLE 32
N-Isopropyl-1-(3-{[2-(1-hydroxy-1-methylethyl)-1,3-thiazol-5-yl]ethynyl } phenyl)-
25 1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide
Step 1: 2-(1-hydroxy-1-methylethyl) thiazole. ‘
: To a solution of thiazole in ether (lmllmmol) at ~78°C was added
2.2M n-butyllithium in hexanes (1.1 eq) and the résulting mixture was stirred for 30
minutes. Acetone (1.2 eq) was added and the mixture was stirred at —78°C for a
30 further 30 minutes. The mixture was quenched in the cold with saturated aqueous
ammonium chloride solution and warmed to room temperature, then partitioned
between ether and water. The organic phase was dried and evaporated to yield the
crude product as an orange-brown oil which was used as such in the next step.
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N-I'sopropyl -1-(3-{ _ 28 February 2006
- [2-(1-hydroxy-|-nmethylethyl)-1, 3-thiazol -5-yl]ethynyl}phenyl)- 25

1, 4-di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de ydroxy- 1- net hyl et hyl)
‘thiazole. Step 1: 2-(1-h To a solution of thiazole in ether éllm_\]mml ) at
-78C M/a‘goﬁél'ﬂ@g” 2.2M n-butyl lithiumin hexanes (1.1 &V resul ting

m xture was stirred for 30 mnutes. Acetone (1.2 eq) was added and the

m xture was stirred at 78C for a 30 further 30 m nutes. The m xture was
guenched in the cold with saturated aqueous ammonium chloride solution and
warned to roomtenperature, then partitioned between ether and water. The

S;gﬁ.gle %?‘S&@-e%".ﬂ? ﬁxeﬁnﬁié?[ms uggﬂﬁg);ﬁﬁﬁﬂvéhiieﬂmkﬂl@vl)hﬂazom ude %ir% oggc'lt: egfugpy
2006 WO 03/ 018579 o ey oESteh 2 5t %f‘wp i%gﬁ?yﬁ‘gt%‘?bsum g

(f2- (trimeploduaifton dresentStep Aot fobupietd(iHhydinxsidgnethylety)) pyiditty t he procedure

of Step ferk %45 124 IsE ARSI dxl el tHERMCmpofIway esent Step 1
f or 5-br<&)‘ﬁ%-(£-;:‘§8ii-wr%§r[% " ?l#gt#?/el?ﬁetxﬁ B e S 2-(1- met hyl -1 - {
[ 2- (t5 i nehthipedsasiapoflet hoxy] met hoxy} et hyl )t hi azol e conpound was 5 obtai ned
as an oi §tep 3t $BRomE2BMNPdroRy-1-Inckhytbtiohithiszolenet h | et hi t hi azole. To a

solution of Z2-(I-npethyl-.1- - o109
~(trimethylsilyl )e@ﬁluﬁﬁ?ﬁ%@ﬂz‘%’f‘%‘%}t{% azole fromStep 2 in chloroform
( 2nLJ nmoitimethjlsildsthoxEimsthoay Metiylihigzale feprredtep 2dnrerofotg| ar eq) and the
re)sul ti ngﬁlgmoﬁéayfo%ﬂ@ﬁp&h&ﬁerﬂi aﬁdﬁdblmhihgr(z mOhat bq) and diewesuliingar 3_onat e (0.55
eq) was added and. the Xt UL €. . Sti.rr odi um

bi cal®onByrurg@s 0!‘(@?%5- 5‘3‘)‘3’@%&‘“ @fﬁ%aﬁgb\?vgggb%%ﬁd %él?e)%\ﬁlt%r 18 hours.
After a itk vadsitdddor Dhowsodiomsbdivabingrhenate wapadied €35 etténdyi xt ure was
stirred f{or | di BRbO the organic-
phase mémﬂ%@é%g O\E}mgﬁkdg%%?%t&gddigﬂﬁegg%l\ﬁg%lﬁ?rﬁiqsgi. a 1%&1*!2{?12\:«3 then vm'gt hI 15
wat er, d€0-5Sceqhie név@lﬁ‘()‘vﬁtsé‘ﬁ?dfpﬁéﬂéﬂ‘ﬁﬂg OHES: Gilpigd "‘9\5&@@’5&%?@&5%%%,

el uting Yghhic phasdiwds Whekbd!vah Sfturatel wiueasedodive bivatbérmiea then tuithaf f or d t he

17915 i . it anl ffpvod, R Bl et el g viaf2e 1 o1

- "di n- 4- obg-nxmar detyhiatate and hiokang i affprd the deviwd PErsuet: of EXAMPLE 19, but

- substi t uking. M¥opropyl-1-(3-{[2-(1-hydroxy-1-methylethyl)-1.3-thiazol-5-
" yllethynyl}phenyl)-14-dihydro[1.8Inaphthyridin-4-one-3-carhoxamide.
Following the procedure of EXAMPLE 19, but substituting the
20  product from present Step 3 for 3-bromoquinoline, the N-isopropyl-1-(3-{[2-(1-
hydroxy-1-methylethyl)-1,3-thiazol-5-yl]ethynyl }phenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide compound was obtained as a solid.
TH NMR (CDCl3) § 1.29 (4, 6H), 1.68 (s, 6H), 2.90 (s, 1H, OH), 4.28
(m, 1), 7.42 (d, 1H), 7.46 (m, 1H), 7.54-7.60 (m, 2H), 7.66 (d, 1H), 7.82 (s, 1H),
25 870 (m, 1HD), 8.80 (dd, 1H), 8.99 (s, 1H), 9.63 (br, NH).

EXAMPLE 33
1-[3-(1-Oxido-3-pyridinylethynyl)phenyl}-1,4-dihydrof 1,8Inaphthyridin-4-one-3-
carboxamide

30  Step 1: 1-(3-Bromophenyl)-1.4-dihydro[1,8]naphthyridin-4-one-3-carhoxamide.
Following the procedure of Step 4 of EXAMPLE 1, but substituting
28% aqueous ammonium hydroxide for isopropylamine, the 1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide compound was obtained as a solid.

S
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20 product from present Step 3 for 3-bronoquinoline, theghNehgeRs g8l - 1-(3- {
[2-(1- hydroxy-1-nethylethyl)-1,3-thiazol-5-yl]ethynyl = }phennyl) -1,4-

di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de conpound was obt ai ned as a 1
solid CDC13 ) 81.29 (d, 6H), 168(s 6H) , , 4.28
(m 1H)WB|'P%§ 1H), 7.46 (m 1H), 7.54-7.60.(m 2H%Q’Cg?§’é%‘}%jd 1H, 7.82 |
(s, 1H, 25870(m 1M 8.80 (dd, 1H), 899(s 1H), 9.63 (br, NH). : _
- EXAMPLE 33 1-[3-(1-Oxido-3-pyridinylethynyl)phenyl]-1,4-di hydro] ‘

1, 8] napht hyri di n-4-ore-3 carboxamde 30 Ste 1: 1- 3-Bronp hen 1-14-dih dro
18 na hth din-4- one- 3- carboxam de FoIIovm nthe rocedure of Step 4 of

| sopr opy 1.0€e the 1- (3 brom)phnyl) 1, 4-

di hydro[ T, APt hyri di n-4- one- 3- ¢ bt ai ned as a

solid. 28 Febr uar fFolowne e W@SB%Q?’%??ME%Q%S\Q%%& é - ri meth

Isil |etipell- Iymmﬁophénﬁ).andicﬂi ﬁ}aaaismﬂtyrﬂlm-én&bnabﬁxamd‘f fromani de Fol | owi ng

t he pgrocedur Y S

1-(3- ér oG g }§%%§"1S§P%§W§ ?“’é“’ﬁ?ﬁi 4% g?lljggghy%?%&(am de from5
1[5

pr esent anee:pcatbdx@mde and tnmethylsﬂylacetylene for phenylacetylene, the 1-[ |

N-i sopro Jnehﬁglgqgﬁﬁ,ggﬁﬁﬁwl 1)4-dihygtirs{il Ryapithridii-Aamb3hyartiod amidd -

(in[eéS- capm xam de tamedasaso 3hy| silylacetyl ene for phenyl acetyl ene, the
(trimet hgiepi ] g 3
m de,, product was t 1 Ivieth @Rl 1
|- ( 33 théyrl; %gﬁ%?yﬁiﬁmgsﬁgzifﬁkmﬁsw %ﬁ‘?l)ﬁm%?ﬂf > B cabb?xam de. 10 To
a sol ut i emy ‘[33 Idipdengr é‘l‘ﬁ? '
di hydr of @°c8&zasaﬂhedmmsﬂﬂamtﬂammﬁmfmamdxmﬂ‘ﬁé(lfimasd&presummgTHE (30m Jrmmol )
at 0C Was added IM t etd HEwedn O €d) and the
resul ti nfi* gb ({j{%r r eéﬁgﬁ#&@@h%%%@fab ﬂﬁ%lh&lc-&The #{Jﬁt ure was
partltlom&yhmmwemmfpr@r@éh%mﬁmwea%ﬁ%@ép ﬁYﬂﬂ’o’EaFF@- Yani ¢ phase was

dri edsangdy, 1 mﬂ@ﬂwyrasma hthyridin-4-one-3-carboxamide
©1- (3qet hynyéf/phen 1, él’jll}da {ﬂ‘gt“{?gg{?BS] napht hyri di n- 4- one- 3- car boxam de

product ﬁ&’é"‘iﬁé"éﬂ S&Q“%Eﬂ?h"f xt step. Step 4:
1- T3 (1 s d@i ~Liy n:iido-B A 1es 1.8Ina

one- 3- cay ?e%(-gm(g&mide.
' Following the procedure of example 19 but substituting the 1-(3-

20  ethynylpheny)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide from Step 3 for
N-Isopropyl-1-(3 -ethynylphenyl)-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide
and 3-bromopyridine N-oxide for 3-bromoquinoline, the 1-[3-(1-oxido-3- _
pyxidinyiethynyl)phenyl]-l,4-dihydro[1,8]naphthyridin-4—one—3-carboxamide was
obtained as a white solid. _ '

25 ' NMR (CDCls) § 5.84 (br, 1H, NH), 7.30 (m, 1H), 7.41 (4, 1H),
7.53 (m, 2H), 7.64 (t, 1H), 7.67 (s, 1H), 7.74 (4, 1H), 8.21 (d, 1H), 8.35 (s, 1H), 8.75
(m, 1H), 8.88 (dd, 1H), 9.05 (s, 1H}, 9.52 (br, 1H, NH).

nerdtaarbekamaide,- 4- one- 3- car boxa

idinduht hyri di n- 4-

EXAMPLE 34
30 1-[3-(1-0x1d0-3-pyn&nylethynyl)phenyl] -1,4-dihydrof1, S}naphthyndm-tl—one-B-
carboxylic acid

Step 1: Ethyl 1-(3-Ethynyiphenyl)-1.4-dihydro] 1,8Inaphthm'din-él—one-?:-carboxylate.
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Fol owi ng the procedure of exanple 19, but substitutingogheplak320080

et hynyl phenyl ) -1, 4-di hydr o[ 1, 8] napht hyri di n4- one- 3- ear boxam de from Step 3
for N sopropyl-I-(3-ethynyl phenyl)-1,4-di hydro[

1, 8] napht hyri di n- 4- one- 3- car boxam de and 3-bronopyridi ne N-oxide for

3- bronﬂﬁﬂi"%ﬂﬁ?"ﬁe the 1-[3-(1-oxido-3- PCT/CA02/01324

pyri di nyl et hynyl ) phenyl ] -1, 4-di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de
was obtained as a white solid. 25 '"H NVR (CDC13) 8 5.84 (br,1H, NH), 7.30
(m 111), 7.41 (d,1H), 7.53 (m 211), 7.64 (t, 1H, 7.67 (s, 1H, 7.74 (d,
1H), 8.21 (d, 1H), 8.35 (s, 1H, 875 (m 1H), 8.88 (dd, iH), 9.05 (s,
1H), 9.52 (br, 1H, Flbwin b&d&ésatStepsmndzofEXAmws but

3 Car boRpriBin ﬂif;fl'é,"(é#c'»ﬁtve%wﬁ' 1Pl g e oo e b

di n- 4- onearBonykardfoom Stepe of BXANMELEsbion drisopraint Li@rbosperhenytbl.beT/ CA02/ 01324

Fol | ow ngyLiG 19{ Rl ﬁ—4~$ne @ﬁ%x&nﬂé%&e@&n@é&hﬁaﬁlﬁheBmyl 1-substituting
e e S e o

di hydr o[ dptdihepphtsopd.l di n- 4 one- 3-car boxam de as the starting material, the

_Et hyl t n ks [ a1 R 1fa dncar boxyl ate
-corrpound—%a5 Bﬁ’gﬁaﬁ@ﬁ%&%bm %&—B@WM din leth 1
hen 1 - 14-4n¢iBfeaoxylates na hth di n 4-one3-carboxylate. Followi ng the
procedure of EXAMPefodfig thiirosedids iof EXAMBILEIE, it leybstififing the ethyl

1-(3-eth xylate from
pr esdfit ¥é¥@§mﬂ3ft§%¥@1 gﬁ%ﬁoqg’ghﬂ?wtm'% g%ﬁl’o ﬁ%l%?m n@ON- oxi de for
N- i sopr oSgep-1 fof Bphenyl-3-butyn-2-o! and 3-bromopyridine N-oxide for N—lsopropy- 1-(3-

or ‘[’go?geﬂy brlopferdn A DAY @bt STADAMP ML o - iR Em e e BOYPRE, the ethyl
oxi do- 3- pyide-dimyidiayletamDpheyHt T@Y@E ﬂ%hmm%g’b%%'ﬁ?mﬂ ¥ 4-one
3-car boxwa%mym&bﬁ@,l ned as a solid. 15 St ep 3 143 1- Oxi do-3

pyrlggnx hy. kg 3-carbox lic
aci d: ¥ substituting

: Followmg the procedure of Step 3 of EXAMPLE 1, but substituting
- the ethyl 1—[3-(l-oxido-3—pyﬁdinylethynyl)phenyl]-1,4—-dihydro[1,8]naphthyridin-4-
one-3-carboxylate ester from present Step 2 for ethyl 1-(3-bromophenyl)-1,4-
20  dihydro[1,8]naphthyridin-4-one-3-carboxylate, the 1-[3-(1-oxido-3-
| pyﬁdinylcthynyl)phcnyl]~1,4-dihydro{1,8]naphthyﬂdin—4~0ne-3-éa:boxylic acid was
obtained as a white solid.
g NMR (DMSO-dg) § 7.46 (t, 1H), 7.51 (d, 1H), 7.70 (t, 1K), 7.75
(mn, 2H), 7.80 (d, 1H), 7.92 (s, 1H), 8.26 (d, 1H), 8.47 (s, 1H), 8.81 (dd, 1H), 8.89 (m,
25  1H),897 (s, 1H).

| Other variations or modifications, which will be obvious to those
skilled in the art, are within the scope and teachings of this invention. This invention
is not to be limited except as set forth in the following claims.
30
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the ethyl o _ 28 February 2006 -
| -[ 3-(1-oxido-3-pyridinylethynyl)phenyl]-1,4-di hydro[ 1, 8] napht hyri di n-4- ‘
one- 3-carboxyl ate ester frompresent Step 2 for ethyl 1-(3-bronmophenyl)-1,4
20 di hydrol 1, 8] napht hyri di n- 4- one- 3-car boxyl ate, the 1-[3-(1-0xido- 3-
pyri di n‘iYPé‘B’HVﬁ | ) phenyl ] - 1, 4- di hydr o[ 1, 8] napht hyri di r’f"-jcﬁ%ﬁé@‘é%ar boxyl i c
acid was obtained as a white solid. 1H NVR (DVMSO-d6) 8 7.46 (t, 1H), 7.51
(d, 1H, 7.70 (t, 1H, 7.75 (m 2H), 7.80 (d, 111), 7.92 (s, 1M 8.26 (d,
1H), 8.47 (s, 1H), 8.81(dd,111), 8.89 (m 25 1H), 8.97 (s, 1H). Cher
variations or nodifications, which wll be obvious to those skilled in the
art, arewHAmBCLASMEDISe and teachings of this invention. This invention
~is not to be limted except as set forth in the following clainms. 30 28
February 2006 WO 03/018579 WHAT | S CLA| I\/FPD Iﬁ]:ﬁ . A conpound represented by
" Formula (1): R4 PGFI cageeampspad wppessntedhy Eormpla By ceut i cal Iy acceptabl e salt
t hereof, wherein Ris H, --CI-6aI(5yI r -C3-6cycloalkyl; RLis IT, or a

- Cl-6alkyl, --C3-6cyclCalggs |1, FCl-fal ko%<y , C2. . 6al kenyl, -C3.. _
al kynyl, --C(O-d. -6al 4l \1 R (CO 6al kyD On- (O - 10 6al kyl),
- _(CO-6alkyl)-SOn -(aryl), pﬁew tervaryl, or heterocycl oC3 7al kyl

group, wherein any of tH&d"m/‘\o optRonal |y substituted with 1-3
i ndependent -ClI..6al kyl, - CiNGal oxy; OH, N(CO 6al kyl) (CO-6al kyl),
- (CO. 6al kyl)-SO n--(C1-6al kyl), tro, . CN, =N-O Cl-6al kyl, -O N=Cl -6al ky

I, or hal ogen substituents; R2 {5 a 7t | T, halogen, -Cl..alkyl ,

- . -C3-6cycl oal kyl , 15 Ci- 6alR® -I6cYycel oal kyl ) (C3-6¢ycl oal kyl ), --C1
~ 6al koxy , phenyl, heteroary I, ete ycl oC37al kyl, nitro, CN, .
=N- O C - 6al kyl, -O N=Cl -6al kyl, N(CO fe) (£0- 6al kyl ), NHSOn: .

-(Cl-6al kyl), -NHC(O- 1..6alkyl, NHC(O)-arg(I, .. (O -C1-6al kyl,
-C(O-0dC-6alk7l, -Cl-6alIVI.(=NOH) #C(IC\I:CEQD-!)Cl 6al kyl ,
- CO 6al kyl (oxy) d.. . 6al 4] - phenyl, - SOnNH( 6al kyl), or

(C0- 6al kyl )-SOn-(C1 20 6al kyl ), wherein the phenyl, heteroaryl or
het er dcycl OCs  7al kyl is Optional | .

or a pharmaceutically acceptable salt thereof, wherein
R is H,-Ci-alkyl or ~C3.gcycloalkyl; |
: R1 js H, or 2 —Cj-galkyl, -C3.gcycloatkyl, -C1-galkoxy,

-C.galkenyl, ~C3-galkynyl, -C(0)-C1-galkyl, ~C(O)-aryl, {(Co-6alky}-SOn~C1-

10 galkyl), «(Co-galkyl)-SOn—(aryl), phenyl, heteroaryl, or heterocycloCsyalkyl group,
- wherein any of the groups is optionally substituted with 1-3 independent -C1.galkyl,
-C1-galkoxy, OH, -N(Co-6alkyl)(Co-6alkyl), -(Co-6alky)-SOn~(C1-6alkyl), nitro,
CN, =N-0-C[-6alkyl, -O-N=C]-6alkyl, or halogen substituents;
_ R2 is absent, H, halogen, -Cj.galkyl, ~C3-6cycloalkyl,

15 -C1-galkyl(C3.goycloalkyl)(C3-geycloalkyd), -C 1-6alkoxy, phenyl, heteroaryl, -
heterocycloC3.-7alkyl, nitro, CN, =N-O-C.galkyl, -0-N=C1.galkyl, -N(Co-
6atkyl)(Co-6alkyl), ~NHSOn—~(C}-6alky?), -NHC(0)-C1-6alkyl, -NHC(O)-aryl,
.C(0)-C1-galkyl, -C(0)-O—C1-6alkyl, -C1.-6alkyl(=N-OH), -C(N=NOH)C -6alkyl,
Co-6alkyl(oxy)C1-Galkyl-phenyl, -SORNE(Co-6alky), or -(Co-6lkyl)-SOn—C1-

20  galkyl), wherein the phenyl, heteroaryl or heterocycloCs.7alkyl is optionaily
substituted with halogen, -C1-galkyl, -C1-galkoxy, hydroxy, -N(Co-alky)(Co-
galkyl), or -C(0)-O-C1-6alkyl, and any alky! is optionally substituted with 1-6
| independent halogen or —OH substituents; :

nis0,1,0r2;
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substituted with halogen, -d.. alkyl, -Cl_ 6al koxy, hydg@¥suary 2006

N(CO 6al kyl') (C O 6al ky0, or -C(O) - OC | -6alkyl, and any alkyl is
optionally substituted with 1-6 independent hal ogen or -OH substituents;
ni s0,1,o0r2; -67 28 February 2006 WO 03/018579 PCTI CA02/ 01324 R3 is absent,
H OH, WEOHHSHAI kyl ) (CO -alkyl), hal ogen or CI-6al kyPCT'CMP&* any al ky!
Is optionally substituted wth 1-6 i ndependent hal ogen, OH, or

-N(C4- 6al kyl ) (CQ 6al kyl ) substituents; R4, R5, R6, and R7 each

i ndependently is H, halogen, -Cl..6alkyl, 5 -Cl..6alkoxy, -

-SOn- (C1-6al kyl), nitro, CN, or -N(CO 6alkyl)(Cp..6alkyl), and any alkyl

i's optionally subsisi; | q)%ﬁ(t],l RrC ubstituents;
and R8 is phenyl, ﬁpyélégﬂﬁnéﬁ :N( 6%&?&@6 hﬂﬂ%ﬁ r [r[ t l|$enyl

qui nolin
pyr i donyiwheremmagaiky&lls om»oadlyasnbf&ts?llteg with &ﬁom@ependem lﬁiéﬂgéﬁ’dﬁ% o or inidazol yl;
or oxi desN(dp&f B9 cmﬂcyi)l?,&bmmeﬂtshet eroaryl; or H -O.,6alkyl, or

-C3_6 I Ik I nd dwith 1-6
[ ndepgﬁgeﬁ? thI ogg% Rﬁl(%%i#tﬁc?' '&%pe'@?'%yl %lH ‘E% §é ’#%gﬁky}m) (CO. 6al kyl ),
N( C3. 5 7cy@y-galkdgy) 3S0a3(CizgaligiraitioyCIN, orNNH-6alkid)f apgjapy)|

-SOn- - (Cl- 6]3' Kyl né%l BQ‘ngu -4 b inendshi Qa&grt_t&@g@gsnéengrﬁdcorrpound
-accordin 8'?/ :}Hyfu e @ﬁ%r mace:i}%l calh?jé acceptabl e, sal t thereof,

- wherein R2 and RSFzﬁrlephdnslemﬂdmewmﬂsl F@OHYCIBIH‘)}FW@ P¥oBYle or di ng to
~claimi, ﬁ{zo ABIGE Hid6HA, ItMadxazQﬂ}aQﬁ(ﬁmdam éxﬁixﬁdetslﬂ&rebﬁivhemher ein R8 is

h | d t d |
gxgggl yI t%ﬁy?r%’#iﬁd@yﬁi%%P%bmg Ql?’dangr | m tzlgll%lyl gpyom des
t her #0f md’ostltutcﬂanﬂlsl Gintieperdenbhajogen 2 N(E0-67% 1) %‘@ﬁ?gﬂ’ fording to claim3,

or a phazﬁegﬁu&gﬂ) alkyl) tﬁm@amﬁj(@ hyetoand), Mefemcyclmu s phenyl . 5.
accor

Tth C?hrrpﬁﬂﬂﬂ (ar?yﬁ or%}ﬁsugsr?ﬁlu n%ceut ically 30 acceptable
sa e L et

2. The compound according to claim 1, or a pharmaceutically

B ) acceptabie salt thereof, wherein
R2 and R3 are absent; and

R8isH.

3. The compound according to claim 1, ora ﬁhannaoeutically

20  acceptable salt thereof, wherein
R8 is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when
R8 is a heteroaryl.

25 4., The compound according to claim 3, or a pharmaceutically

acceptable salt thereof, wherein
R8 is phenyl.

5. The compound according to claim 3, or a pharmaceutically

30 acceptable salt thereof, wherein
R8 is pyridyl, or oxides thereof..
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‘R8 is pyridyl, or oxides thereof. -68 28 February 2006 WOHBARk200E
PCTI CA02/ 01324 6. The conpound according to claim3, or a pharnaceutically .
acceptabl e salt, wherein R8 is quinolinyl, or oxides thereof. 7. The
conmpound according to claim3, or a pharnmaceutically acceptable salt

t her eof WOMBAIE® R8 is thienyl, or oxides thereof. 8 PEHeARBMEHUNd
according to claim3, or a pharmaceutically 10 acceptable salt, wherein R8
is thiazolyl, or oxides thereof. 9. The conpound according to claim1, or a
pharmaceutically acceptable salt thereof, wherein 15 R8 is

- C3-6cycl oal kyl, optionally substituted wwth 1-6 i ndependent hal ogen,

N(CQ . 6al kyl ) ( C0- 68| He)combiiad ateotEing 8l dxim)Y, 6% pleambosulicallh( C3-

7cycl oal k l%pgggerzllc}@pl oal kyl), N-heterocycloC4 "al kyl, -SOn -(G -6al kyl),

- SOn- (ar%/? Lablrsalboyietidst i t uents. 20 10. The conpound according to claim
1, or a phar maceut R quinoliaylcepdxades ghesf.t , wherein R8 is .-, Cl -6al kyl,
optionally substituted with 1-6 independent hal ogen,

N( CO- 6al kyl ) (C0-6al |l cyl), N(C3-7cycloal kyl)(C0 ..6alkyl). NC3

7cycl dal kyl ) ( C3- 73-y‘61¥%9ww}4 aqQoijiEdP %%%’&C&wa?ﬂmﬂl@m _(C1-6al kyl ),

- SOn- ( ar Ydcdeptable salotherdof,Sutefein t uents. 11. The conpound according to claim 1,

consisting of NI r |- - (3 | phenyl ) - 1-, 4-di hydro] 1, 8]
napht hyri di n- - one-ﬁggs-tg%ﬁ%lbéraogrr‘f%g?hggergy‘So '
- N-Cycl opropyl -1 -(3-ethynyl phenyl) -1, 4-di hyd ro[ 1, 8] napht hyri di n-4
one- 3- car boxami de; s.%e%oﬁﬁafn@%&a&ihgﬁidlﬂm@%@@%@%@ceaﬁéauyt hereof. 12. The
conpound accoriil 21(1; to ¢laim1l1, consisting of 28 February 2006 WO 03/ 018579
10 acceptable salt, wherein

R8 is thiazolyl, or oxides thereof.

9. The compound according to claim 1, or a pharmaceuticaily

acceptable salt thereof, wherein - :
15 R8 is —C3-geycloalkyl, optionally substituted with 1-6 independent

halogen, -N(Cp-galkyl)X(Cp-6alkyl), -N(C3-7cycloalkyD)(Co-galkyl), -N(C3-
7eycloalkyl{C3-7cycloalkyl), N-heterocycloC4-7alkyl, —SOn~C1-galkyl), -SOp~
(aryl), or —~OH substituents.

20 10. The compound according to claim 1, or a pharmaceutically

acceptable salt, wherein
R8 is —C1-galkyl, optionally substituted with 1-6 independent halogen,

-N(Co-6alkyD(Co-galkyl), -N(C3-7cycloalkyl}(Co-galkyl), -N(C3.7cycloalkyl}C3-
7eycloalkyl), N-heterocycloC4-7atkyl, ~-SOn~(C1-galkyl), ~SOn—(aryl), or —-OH
25 - substituents.

11. The compound according to claim 1, consisting of
N-Isopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1,8Inaphthyridin-4-one-
3-carboxamide; or
30 N-Cyclopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1,8]naphthyridin-4-
. one-3-carboxamide;
or a pharmaceutically acceptable salt thereof.

12. The compound according to claim 1, consisting of

—
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PCT/ CA02/ 01324 N-1sopropyl -1-[ 3~(phenyl et hynyl) phenyl ] o.Fbruary 2006

di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de; or

'N-1sopropyl -1-{3- [(4 pyrid.inn-3-yl phenyl)ethynyl]pheny | }-1,4- dihydro |
‘1, 8] napht hyri di n- 4- one- 3- carboxani de; 5 or a pharnmaceutical |y acceptable
salt t hWPS0185%3 The conpound according to claim 1, P@Eﬁ%“l“%’??%g

. NI sopropyl -I-[3-(2- pyrldlnylethynyl)phenyl] 1,4 dlhydro [1,8

] napht hyri di n- 4- one- 3-carboxam de ; 1.0

| sopropyl -1 -[3-(4- pyrldlnylethynyl)phenyl 1-1, 4-

di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de;

gklhsgprfpyl -1 - [3t E}ﬂ.r dfdﬂ@r-ﬂ-wé(ﬁﬂeﬂyleﬂi jpnmyl])lpﬁhenyll -1,4

i hydro i di,n 0 car boxam de;

N- I Sopr oéj}n)d{ TFEL,[“ é’“ﬁ?ﬂ“ﬁﬂ“ ri??ﬂ} %h8’hy|] -1,4- 15

di hydro[ 1, 8] nap ht hlydsapmpym-«{)3}@(43}yudanleﬁa)damndﬁethyﬂyllphenyl} -14-

N- . sopro : hynyl ) phenyl ]-1 , 4- di hydro

[ 1, 8] nap%yrl di n—é‘-ﬂﬁémﬂ LEd Bt

ne- -ca oxa

m
N- OycPopr opyl - | - [ 3erePhasmacentigglf Y@Fﬁﬂ‘ﬁ%‘%%@ﬁﬁ# -1, 4
di hydro[ 1, 8] napht hyr| di n- 4- one- 3- car boxam de ; 20

N el -1 - do- 34 11-1 . 4- di hyd 1
B et rY 4 e ok 1 g Rl LAY Wbl A O 1 - i hydro [

Nl sopropyl -1 - [3 (aﬂdawmylal B @ pimndinyletypylobesilehét | -1, 4- di hydro |

1, 8] naph m&@m&- | sopropyl -1 -

-1 40 nydr S[Xi '8] ' etf—iﬁ%—%— ariusSadupenii e ™ 5 ! pheny!

| sopr opy ldihidrfoBt, SJGar(hlbyhﬁﬂiFﬂemc-fi-eaMm@t hyl) - 3-

Rﬁ/;gglrg%;?t Qyngl ][ Jﬁ’;’&lll ijal &Mn&e{{ h%%ﬂ W}, "{“3‘2“4 one- 3- car boxam de;
pyri di nydied Sﬂ{ﬁ m&%ﬁﬂlﬁ-“&oﬂf- Yeasbenagide; 8] napht hyri di - 4- one- 3- car boxani de;
oy ISOprOpyI -l D ofe gkh{m dﬁwmth éﬂr?g]hlﬁdl n- 4- one 3-car boxam de;

Ruy;l:ﬂ# 95’ Hyo?ggl%‘&w % 'f%#ﬁé& oy -2- ypyr| di nyl et hynyl ] phenyl

4- di hydr o[ | , 8] Ndsoptdpyk-1-tH- ﬁ-—ﬂﬂﬂdm%i)m@@)ﬂ hpheayll-d&-Febr uary 2006
dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Cyclopropyl-1-[3-(3-pyridinylethynyl)phenyl]-1,4-
dihydro[1,8Inaphthyridin-4-one-3-carboxamide;
20 N-Cyclopropyl-1-[3-(1-oxido-3-pyridinylethynyl)phenyl}-1,4-
- dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-(6-amino-3-pyridinylethynyl)phenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyl)-1-oxido-3-
25  pyridinylethynyllphenyl }-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide;
N-Jsopropyt-1-{3-[6-(1-hydroxy-1-methylethyl)-3-
pyndmylethynyl]phenyl} -1,4-dihydrof1,8Inaphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-{6-(1-hydroxy-1-methylethyl)-1-oxido-3-
pyridinylethynyllphenyl}-1,4-dihydro[1,8naphthyridin-4-one-3-carboxamide;
30 * NIsopropyl-1-{3-[4-(1-hydroxy-1-methylethyl)-2-
pyridinylethynyllphenyl}-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyi)-2-
pyridinylethynyl]phenyl}-1,4-dihydro[1 8]naphthyndln-4-one—3-carboxaunde
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WD 03/018579 5 10- PCT/ CA02/ 01324 N-1sopropyl - 1-{3-[6- ( 128¥dreMWy 2006
nmet hyl ethyl)-2- ' pyridinyl et hynyl ] phenyl
}-1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de;
N-Cycl o z<dg { 3- [ 6- (1- hydr oxy-| - met hyl et hyl ) - 1- oxi g9s3:
pyxi di n?@?ﬁ%’ﬁy ] phenyl }-1, 4-di hydrof Bkicaonrs
-1, 8] napht hyri di n- 4- one- 3- car boxam de; i -
-[ 3-(1- i do- 3- pyri di nyl et hynyl ) phenyl] -1,4
di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de; or

1-[3-(1- Oxi do- 3-pyridinyl et Qé:{yl ) phenyl ] -1, 4- |
di hydr o[ 1, 8] napht h¥-Isopropy-lodd61-tadiosy-imethydathyd-2or a pharnaceutical |y

accept abl @’fﬁﬁ’flﬂetﬁl}ﬂ?mlﬁ@ﬁ 1}-14-dithasor ¢ S HapkRGk BG4 QheB REboRarki&l M 1, consi sting
of N-1ssopropyl - - 13-(3-quitngl i nyl et hynyl nyl]-1,.4
di hydr o[ 1, 8] napht hy¥£¥ Wgwyg'xégg-ﬁéQ%ﬁ?&%f‘é??‘g’gﬁ‘ﬂ)‘l"‘md"ﬁ”
N1 >opr oppyridimdyelighet1 4yl Smbletydind ppedeyitprantides 15

i hydr , 8l nap Ireh di P 9;1@, e  1Qr a pharmaceutically
acceptéa)lbl e salt thér[gg% beiﬂ'-g helr@?g%gﬁ@eg@%’?di ng to claim1, consisting
of - N | sofihpsisgil.8Inaplghyridin-¢-pnenjabeyamidesarhy| et hyl )t hi en-2 20 yl ] et hynyl
}ﬁhenyl )-1,4- ;:Ii hydqqﬁ;*-@%m;ﬂ:p;?mn{ywﬂﬁh' mﬁ?ﬂﬁ%ﬁi#ﬁr boxam deéj or da t
phar maceut.i c ac e reof. . e conpound according to
claim 1, ‘i‘bﬁ‘g?'ls‘%éﬂlﬁ‘ggtgf“‘ﬁlﬁi"&%g?%%’%ﬁi°-a?§‘z{ [ 2- (1- hydr oxy- 1 )
met hyl et hyl ) - 1, 3- t loi aplaim&eutically agceptabje saltthereoft i cal | y acceptabl e salt
theregf. 17. The conpound according to claim1, consisting of

NI sopropyl -1 -[3-(1-hydroxycycl opeptyl -hynyl nyl]-1,4 30
di hydPo[ E?ls] 'nal[oht g}?-i‘cyﬂ’ ﬁ%g%ﬁéﬁ%ﬂggg?%@t@ﬁeg“gggﬂg of
M -'hsgpgﬁgy -1 - [ - ( Meloepyky 4563-quindlingltionpiyptghylhesty ] - 1, 4-
. - 4- - e; or

I so%r opyl d‘ﬂ‘?@?@@é‘ﬁ&&d@ﬁ _Iog‘?- Y%ﬁﬁ?ﬁgﬁ%ﬂ -1, 4-
di hydr of 1, 8] napht hi¥senrenyk1d3él-exigendssnotingethynyDphenyl}-1,4-
' 15  dihydro[1,8]naphthyridin-4-one-3-carboxamide;

' or a pharmaceutically acceptable salt thereof.

15. The compound according to claim 1, consisting of
N-Isopropyl-1-(3-{[5-(1-hydroxy-1-methylethylthien-2-

20  yllethynyl}phenyl)-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide;
or a pharmaceutically acceptable salt thereof.

16. The compound according to claim 1, consisting of

N—Isopropyl-l—(B-{ §2-(1-hydroxy-1-methylethyl)-1,3-thiazol-5-
25  yllethynyl}phenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide;

or a pharmaceutically acceptable salt thereof.

17. The compound according to claim 1, consisting of
N-Isopropyl-1-[3-(1-hydroxycyclopentyl)ethynylphenyl]-1,4-
30  dihydro[l,8]naphthyridin-4-one-3-carboxamide; :
N-Isopropyl-1-{3-(1-hydroxycyclopropyl)ethynylphenyl]-1.4-
dihydrof1,8]naphthyridin-4-one-3-carboxamide; or
N-Isopropyl-1-[3-(cyclopropylethynyl)phenyl]-1,4-
dihydro[1,8Inaphthyridin-4-one-3-carboxamide;

2
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28 February 2006 or a pharmaceutically acceptable salt g%npé?\,ggryzbgs The
conpound according to claim1, consisting of N-Isopropy

-[ 3-(3- hydr oxy- 3- net hyl but - 1-ynyl ) phenyl ]-1,4 dihydro [ 1, 8 ]Jnaphthyridin
-4-one-3 -carboxam de; N Cycl opropyl -1

- [3- (3-hydr oxy- 3- gt inghdhiecdaneak) deapREld sal therodf. Ny dr o[ 1,8]naphthyridin
- 4-one- 3- car boxam de; N-1sopropy

{3-[4, _4h4‘t rifluores 3T||56/€'(51ﬁ n%a(d?:&ﬂdfr‘g”t@rc%"mt1hé’dr)s&'ﬂﬁg &t ynyl]phenyl I} I
sy aroxy- 3. pRehgm BB LE- b farpre oo e eatiL ) noohtbyr di
- 4- one- 3dﬁ@d&@@b§&]ﬁaﬂﬁhy1ﬁ&1h&9qnm@3}¢&rbbxam1de

(3 (3-am no-5- ot oG bouny ORI L. L0 eyt i

- 4- one- 3- car boxam
- [ 3- ( 3- afihydrofl, &hlhyhtbmln-ﬂwqrm sprhexanhifle;1, 4- di hydro[ 1, 8] napht hyridin

- 4- one- 3- car boxam ﬁqsolﬁﬁ ,lpgjan{)“ JBaaHHL6RL %M%«ﬁ"&ﬁfﬂt EJH?LF) ﬂl yhhigreof 19. A

phar maceutical conposl sing a t eut i ective anount of
the conp¥uriPhsedoriet- %Y@@[bﬁhﬁaﬁhth.ﬁ“@ﬂ“ NShirFHraexaRifeal I y acceptable salt

t her eo_}c and a phang.gﬁul{,qua[j -3 Hﬁﬁ?@_a?halﬁ@ﬁrﬂ ﬁiyl)pﬂ@nyI]TEQ Ehar maceut i cal

conp05|t n,a urther = conprising a Leukotriene

recept or @H&‘fé?g]gﬁlr hqg?‘f%&k%’f’ﬁ'&ﬂgomg?nt hesis inhibitor, an M/ M

ant agoni st, a cor t Nelegirepytld[3-Brarhiboreetbplpomt- ]aymdyxbmhﬁlﬂ ldr- a beta 2

_ adr enoce fio- FPEE? al conposition according to claim

- 19, furtﬁﬁigamﬁg%h@hh 4(%& SDQ ec ?{A’/egl nhibitor, a statin, or an NSAID.
22, Use of the cond m@]@dﬂd[%@ -ampingt3aethylpersr] -enydlnhendbédt i cal | y

accept abim %[ﬁg]qlgﬁ{t dlﬁgtoﬂetgacgfg@*gnﬁgéure of a medicanment for treating or
preventing  asthnma; chronic r ch|t| gﬂ tﬁ;@r‘c obstructive pul nonary
%‘3}?. thgreof.

di sease; adult res‘ﬁﬁ chuBF r%@’t nfant respiratory distress
syndrone; cough; chronic obstructive pulnonary disease in animals; adult
respiratory distre i.ve colitis Crohn' s di sease;

S
" hypersecretion of S"Sé‘%ﬁl?aéma%‘?“&%“"88{1"8?’1*181‘00‘%1%% or viral induced sepsis
or - septic shock; enthetaprittcalfietikctiveaamaunt ¢fthe coropbundd dcnordmgge stairspi nal cord

ELan”a f"éf"Qpha{Hn‘dEé{mcE!%P{x&Q&le%shl@iﬂe?éﬁ@‘%don pain; reperfusion injury of
e
a pharmaceutically acceptable carrier.

20. The pharmaceutical composition according to claim 19, further
comprising a Leukotriene receptor antagonist, a Leukotriene biosynthesis inhibitor, an
M2/M3 antagonist, a corticosteroid, an H1 receptor antagonist or a beta 2
adrenoceptor agonist.

21. The pharmaceutical composition according to claim 19, further
comprising a COX-2 selective inhibitor, a statin, or an NSAID.

acceptable salt thereof for the manufacture of a medicament for treatmg or preventmg
asthma; chronic bronchitis; chronic obstructive pulmonary disease; adult respiratory
distress syndrome; infant respiratory distress syndrome; cough; chronic obstructive
pulmonary disease in animals; adult respiratory distress syndrome; ulcerative colitis;
Crohn’s disease; hypersecretion of gastric acid; bacterial, fungal or viral induced
sepsis or septic shock; endotoxic shock; laminitis or colic in horses; spinal cord

* trauma; head injury; neurogenic inflammation; pain; reperfusion injury of the brain,
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72 28 February 2006 psoriatic arthritis; rheumatoid artbgFbh@anaitioygl 0si ng
spondylitis; osteoarthritis; inflammtion; or cytokine-nediated chronic
ti ssue degeneration. 23. Use of the conmpound according to claiml or a
pharmaceutically acceptable salt thereof for the manufacture of a

medi cament for treati or .preventin allergic,.rhinitis,.allergic

conj unct P?ﬁr’tal%g ,ané’agsf’ﬁg%ﬂ’i‘art?l a&%’éﬁ%Iaﬂgrﬂ?s%gﬁgg’ﬂéﬂr‘ﬁ%og?oﬁﬁ’t"é‘ﬁi al restenosis,
at her osclidlaosnaiony epeytékisc-ardiatad) dhroniofissnh deganerativali um chr oni ¢

gl onerul onephritis, vernal conjunctivitis, cachexia, transplant rejection,
or graft versus host disease, conprising the step of admnistering a

t herapeutical |y ef Bactis¢ef thgspmpeundnccerdgedpieldimch oreaphaymadepidettiyve anount ,

of the CQFRAUBI Ak ERTEL TS the nfanBfablule o mRIRAAEMEELHAHAR b Yred&itipt abl e sal t
ound .according.to claim1l or a pharnmaceutically

t her eof 2@ Use. of the co Eh af

accept abPRErgigTRINg e LG BICIOPIURFLVIHS 0T AR NI G SFRUIGMGeRRIORATONS: #4119 [ eat i ng or
g_r eventi r@ltendﬁgraﬂ&sdm{jbrosirﬁm@:reyfuhiwaijﬁﬂymﬂtlﬁe ﬂ@m@'hlﬁlrchﬂﬁﬁdsl eslsi on, Parkinson
i sease, i . i sease.. acut.e and chronic nultiple sclerosis,

ot e, glofbREhis VR SRy ARCLR EllsSiaficld it o BtaB 05 1

dermat i t versusirast diagase, coompmsing, the steppof adymivistdningra therapentioally ¢ffectivé on of

- normal . ti S ﬂ.gpﬁ i Inal ' atical |y
ef fecti Vgﬁgﬁ&ﬁgh%af 0] %%%%%%gﬁ%%{?/?%%%@gme@& %@gﬁ%%%@?%?gﬁgl conpound
accordi nff ¢ Bhagmarepticaldy aceepipble selbthgrgobal | y acceptabl e salt thereof. 25. A
conpound of any one of clains 1 to 18, or a pharmaceutically acceptable
salt thereof for u a.phosphodi esterase-4.i.nhibitor. 26. A
phosphodi est er ase- zfl ﬂﬁ‘? B?@SFOIEHWE?F@}%&P ¢ dEiambgrmacegicillysi ng an
. accept abheeptablephio dicestf doathe rdnufabiubs ¢fl pedivmueait fof trating oppenehtiny  any one
of cl ai 1 ] t] p hereof, in
assoc; at nepess iy fheBhy AR EopGrL b BRERF BARLSo T Bsbashy
N- Cycl opsAdghpimar’s Bsqage, exitd endclpynicdauliipletsblprasisppromipsis,-benign or
di nYFr ol haftbiplit Phetindlhiv @i incaLRRIARHR R, pRicRARIARGE Uiibal | v acceptabl e
salt theredf, according to claim1l3. 28. A pharmaceutical .conposition
conpri si BVAh PrheansEeus myasipy of rarmat Hiisyes. sApnEng thestpafpdwinstadndr salt of
cl ai m 28a thefapaasetlyaifcotivernidung or RpaspBlRttibadfectinecanpimdfahearrier. 73 28

Febr uar ycozrr(i)lg)o%nd according to claim 1 or a pharmaceutically acceptable salt thereof.

25. A compound of any one of claims 1 to 18, or a pharmaceutically
acceptable salt thereof for use as a phosphodiesterase-4 inhibitor.

26. A phosphodiesterase-4 inhibitor pharmaceutical composition
comprising an acceptable phosphodiesterase-4 inhibiting amount of a compound of
any one of claims 1 to 18, or a pharmaceutically acceptable salt thereof, in association

with a pharmaceutically acceptable carrier.

27. N-Cyclopropyl-1-{3-(1-oxido-3-pyridinylethynl)phenyl]-1,4-
-dihyfro[ 1,8]phthyridin-4-one-3-carboxamide, or a pharmaceutically acceptable salt
thereof, according to claim 13.

28. A pharmaceutical composition comprising a therapeutically

effective amount of a carboxamide or salt of claim 28, in association with a

pharmaceutically acceptable carrier.
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29. A carboxam de or salt of claim:28 for use as a phospyedpeakercse
4-inhibitor. 30. Use of a carboxami de or salt of ¢laim28 in the

manuf acture of a nedicanent for the treatnent or prevention of an ail nent
as set forth in claim?22, 23 or 24. 31. A conpound according to claim1l

wh i i SH, I ~ I Kyl d h_hyd ,
shereln Bt L b8 SRR os R % R BRI 2000,
wher ei n RanbibdoiR3 are each hydrogen. 74

30. Use of a carboxamide or salt of claim 28 in the manufacture of a
medicament for the treatment or prevention of an ailment as set forth in claim 22, 23
or 24.

31. A compound according to claim 1 wherein

"RisH,

R is Csscycloalkyl,

R*, R®, R® and R’ are each hydrogen, and
‘R? is pyridyl or N-oxide thereof.

32. A compound according to claim 31 wherein R? and R® are each
hydrogen.
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