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WO 2008/ 055842 PCT/ EP2007/ 061782 -1 KI NASE | NHI Bl TORS
AND METHODS FOR USI NG THE SAME The present invention

W0 edoasss4t o fused pyrim do-pyridone derivati vEeBCEHRE2007/061782

rel ated conpounds, a process ffor their nmanufacture,
pharmaceuti cal preparations conprising the 5 sane, and
met hods for using the sane and their use for the
preparati on of nedi caments. Mtogen-activated protein
ki nases (MAP) is a famly of proline-directed
serine/threonine kinases that activate their
substrates by dual ohosphor | ation. The ki nases are
nutritional and osnDtlc stress uv Ilght growt h
factors, endotoxin and |nflannatory cyt oki nes. One
group of MAP kinases 10 is the p38 kinase group that
i ncl udes various isofornms (e.g., p38a, p39(3, p38y and
PBE Plesent TRRnASBrHdtBAS AR rin AR PPSddHRIctiQbtives and related
phosphoryl ati ng and activating transcription factors
eempinds,gsproedse forkh¢inmesufaeinge, aharmaequtigak prgpasgtions comprising the
Si eSS, "
BN s TR B8] B b LR of medicaments
| moor WVeRgky-activatedaro@uCkisaget (Via®) Mfamhgsdﬂlﬁblydeadﬂ&&d
have been shown to 15 nediate the production o

PR mCARRaRIE tﬂrt@wcsk@tr@éevatt Herrgabsigptesy da%phqphorylaﬁan The
E?ﬁﬁ%e‘g oﬁ‘é’&g&%& 'bg a Vafie tg g gngﬁsh?clﬁéﬁ hﬁt?ﬁ%geﬂ%ﬁd §80tic stress, UV
I nplicated I n nunero ease es and condi tions

Rglit, goostip Faetord, Nirdatok® aad agﬂmlnnater;pcwdlun@d Ope ignaupi df)MA? kinases
activat ed nDHOCé@eS and macrophages. |ts_excessive or

ribepit binaw 359% t ingldpngarious wofqrﬁﬂ(? &aPatr-d¥9p1 Rfivigd p3so).
RSP RS Ll BABIRER B b Bk pion et
ps wdiliag othor ]haa;seh;emd ashatmaticd bl phesitul aadl clagpplalcatssopra-n

t treat nent of flammatio i nfl ammat ory bowel
m%e&%aéowmtlﬁ%ﬂS@n%g%?r iPOR asaagtf%ﬁia TNF has al so

been iRk hﬁﬁér%tl&r nth¥ bfo%luct's R_F BR38HhospHeEat®h ’dv¥ been shown to

i nfl uenza virus, herpes virus i ncl ug? her pes
ewdpkehe@nnmsmnwwenﬂmpﬁﬁwkiywohmﬁ$@@mghmpWEWVMMHDd,and

IS ety 3e Eagt i PeE S Roies HEER hblisarod ingmppquygliscase

E‘t‘dﬁ@ Bnd 68 RGSony! lﬁdtsexgmfﬂéHl/N@a 1s®kﬁ;ﬁﬂ<1ﬁ@ﬁl%@ﬁ&/édrﬁiﬁn&ﬂy by activated
HV-7), human herpeSV|rus 8 pseudorabi es” and

nhmqtttmﬂenetqr@phagemhg eRtehEvSor ﬁungulaedi prodhttmh lias been

rodu d actlvated no c tes .and nacr
BPeted os pln i e oRRHG vy ot Breonfeet TheCianYagihits. More
teentdiiliGbitibe B IRN@i o @lctibh hhd SoensBY®R tPRe Dr& A ll@eﬂlon in the
of bone resorption. WO 2008/ 055842 PCT/ EP2007/0
trpatyRga qflnﬂqnmtlon, heﬂarmwpmebmml discassagubiipic s and asthrma,

i mpl i troke di seas
ost eog {so% el 1m9phc'|:’€eéirn>1/ ’V 4 enﬁ ectlonshsu 'as HIV, influenza virus,
&ﬁtﬁh@g@nﬁﬁlsﬁmclﬁtﬁﬁg’fﬁéﬂpbs SmpROfitud $y - B(HiS‘aIl(),me@pes simplex virus

dermatitis, Exp. Opin. Ther. Patents, 2000, 10 12u
type-2 (HSV-2), cytornegalowrus (CMV), varicella-zoster virus (VZV), Epstein-Barr

virus, human herpes virus-6 (HHV-6), human herpesvirus-7 (HHV-7), human
herpesvirus-8 (HHV-8), pseudorabies and rhinotracheitis, among others.

Similarly, IL-1 is produced by activated monocytes and macrophages, and plays a
role in many pathophysiological responses including rheumatoid arthritis, fever and

reduction of bone resorption.
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The rol e of p38 MAP ki nase as a therapeutic target in
oncol ogy has been 5 reviewed: Podar, K H ; Teru;

W@b®eks3842 Dhar m nder; Anderson, Kenneth C., " TeCTEPI0NY061782

Si gnalling pathvvays for the treatnment of multiple

UGB RSB PO § AR
KitEas@ritik rlﬁlhéoinﬁlﬁﬁlssepﬁc §HoRk ! RS odBEMs, AbrnSdifis §Fsoriasis and atopic
Progress in Drug Research 2003, 60, 59-92. The

Aermiabtis.iJo Ao fORIReBer Rarendy, RO80.4(nhi bi ti on of the p38
Ki
) | oy it FoIBOr AN kihdle o8 3 EQMGLRL LD in BEEHICIT 30

sdvidives: Bodar CRad adlear; | Cledihby, Dincaitiden| Asdermo KiefistR(l, 0Targeting

and differentjation of cells hese di sease states
@E%H%gagh\aa [ theyregimené of le ﬁlemaﬁﬁ%r@wgwwn

NEETar §gk%b98§ '3@2@%&83%&9 K et @P%{ééil okpsgrm&p kinase

suc di sease states kinases, I'nportant
mmmmtth@treq:umﬁﬁtmfmam'é rogdess indtigdtesedvgh 2@@,1 bt 3R2.

deci 51t mhige q B Nladine Py it Rlin SRR IR Spfr Hothgneri in
&ﬁhfa)m%s rddidtng hBGUlIAligieahAnyPs thést @liRbdcQRateand

survival are now recelving attenti on as pot enti al
tar gef\@nt’ drsemtstaéwe phmqtqmgubefsunco@exll@d {prafiferation and

B DA & i PR P rRE SR bR AL TR Mok

pabldick enet asv@nﬁdrgmérssdmbﬁls ain@ dedidyhokis CRRh ATy duyh @BE4e states
ki nases 20 (RTKSEQ and G protein-coupl ed receptors The
o]

kinmies simpeatntceetelan engymes des geiforan esspitisd &nstigasby Wavléﬁng cell

A5 Bl GG BB G ¢ cone o1

phospiibe¢ so&icetar ardhaidnsaides v bﬂhwmiﬂ thht degulhtgrosll proliferation
l e ds to the activation of ERKI/?2 FI nase has
f HERIRIe BAY ersHaRe affentipp F‘%E‘WWH”&B@}% rfaBPC?’d‘FQFgStrategles

ﬁb@éﬁﬂg eﬁlyregééﬁ FBrth hdve2hrch MROEERACE: ﬁn?tlﬁ:%@@ﬁ thway, which

checkpol nt for cancer-related signa ansduction
(n&grambewgde army Geeddderatian k@h’d@ ingtjat@OBBrec@Bor thOdsirkddnases

Ree col . 2005, 23: 6771- 6790).
r‘?ﬁglqglrﬁﬁeénﬁ?uﬁ??flereﬁﬁ% Ssi gnal |ing cascade for the

pr 0| | TBE RIADQ sl @sdadb Yilude® thel @ PRIteif Hak Swhiek MdkYat the

increased with the discovery of activating B-Raf

nstigeineng of A caE medrdhcansising of Adinagest |Pw<§ ME\KI%@I& ERRRS/2. Raf

gl?%sghorgglﬂecs earggn%tlé{alte%ﬁ)gtﬁlﬁ l %nc% ’k‘glérrnl'lga& he acgvag?&?g %q{KlQ

RBf kid&st-hhOTongBrbh aghsidtcdadn attriasive eitet@ot dliug RiscBvery due to its
I nvestigational  Drugs, 2003, 4:1436-1441). Thus,

N
HeRArtangmas ppotantiab Feckpoigibier eencer-Frlated Mera tnpduichas (Strumberg

DUoSr b8 RO Relt RyB0%) BT T Bt il PR ol 2es, 23:6771-

&79ase may harbor therapeutic potential in t unDr S

gggg ll"g@g)m?@%ggeggr@%? %/?jgﬁlges > arglrcr:gwgé%?olr the pro ?a{tlonea?ld survival
tégﬁ%a,_%/ﬁglnr@%us}qn&me& Qithald hdcRRAP SctivaRing BUR&E nffitions in
human tumors. Activating Raf mutations have been identified in melanoma, thyroid,
colon, and other cancers (Strumberg and Seeber, Onkologie, 2005, 28: 101-107; Bollag
et al., Current Opinion in Investigational Drugs, 2003, 4:1436-1441). Thus, in addition to

a role in controlling tumors with Ras mutations and activated growth factor receptors,
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proteins ternmed A-Raf, B-Raf, and C-Raf (Raf-1), which
share highly conserved am no- 5 term nal regul atory

WO e@sosss4nnd catal ytic domai ns at the carboxyl PCT/EP2007/061782

term nus. Raf protei ns are nar3ma||y cytosolic but are

iR a0 oy 3R TR0 ot &y Bk porping  B-Raf
afdoig¥iad (Sharniy et gl Onhidtcf Rt @085, BYLoKI-DEH). and
hor nones. At the nenbrane, Raf activation occurs

t hr oughe eapinghiay Rep ﬁqﬂn@%hrﬁpg@g &inasq fapi|ngongists of three 68- to 74-kd

gx%"t‘% ﬂ%ﬁ%&f’{&ll‘é %&? a (gﬁaﬁg{ Ff%{] sHJrQB%&E?conserved amino-

1 on a
téemhxasmora;dr@mgwnsmﬁlwmwmei@ndusm th cagtoix@l termainus. Raf proteins
agents have been di scovered that nodul ate Raf kina
gt lhgeytaredic Pehare reAriitsiio drelp e B IcBIRERNS Py the small G-protein

Rl SAHUER . an&%ﬁﬁav &gafm fiR %cma%ﬁ%ﬁ, g&&sth%aﬁ éyteﬁnesofand

Ra‘if pr ot ein, I nteraction, or ostru
hérsndaes s ehaskembiang, RﬁnNtIVatmgldeaws (D]nrougﬁ a Bl-gll%;f cornplex process

t t i.Rl t h k b .
Phlydis onidrRioe Caiest Nt Qhaviicar. Hataaih Bigeand
pﬁéﬂ?MﬁoHﬁﬂa a&lﬁﬂsﬁﬁwﬁmrp&s@h&eﬁaﬁesl ed to decreased

unori genic potential of 1205 Lu cells. Raf inhibitors
curr eﬁt\tayletymf@ggms hgyvecicienidisap vered dihuap i date Fadkinase, lncludlng

R S L R
beRatieeRinBRICk RabRas arerektichO8t busuast ifsdindsectialye Ddwarregulation
20 wei ght conpounds that are useful for treatin

N BeRaf aﬁﬁl‘éb’ybYOSflRNWr@mé\lﬁh thetlyisgse ipfrbitors dgeds tw@gnb%ion of the
%10%&9{1 9?’“?% Lok %Qlﬁ%drs%%%édlﬁred ?&Ql ﬂ&?&?ﬁ I8 1éjd,' t% %&le&sed

i
nopa psoriasis, surglcal ad Ions,
dmgﬁrgematplooamlalaffd 285 hercotic Immllatoribmmenﬂg mﬂengnglgrweﬁbal
eX| st.s 0 provjde Corrp sitions, pharmaceuti cal
QY PHRIE g R AR FansFOPiE %CrYaw%V%(éP\SembéeyS.afety
ﬁlé)?% conposi tions, pharmaceuticals and/or nedi canents
y possess not onIy 25 strong activity, but also
exert Désmtierihs pogress that kdsfieen snaide, thosgaarh ®@atingas fot leer molecular

ant rolifera e Furt hernore, the ecr m

SRl e raS R e SR Preaid P BB dRmSR 38

gl‘é)'l'ipé?&h\te' Atderh RRIIREELKE lcf&iS aﬁ%lg %&fesﬁe&ih&@lﬁﬁaﬁrﬁ)pw psoriasis,
broad. Active |ngred|ents 0 his type may be

swiicalrdbesionsg macwlanddgonerdatiomand athplmsclal@sgl ‘hlpisea a@@rtﬁ need exists

Rrﬂe@? hgmggﬂgénggéﬁa?&aéegl 182?1?¥11?1d/ De I ngol n[sla(l)l r%—pr%lfF]ﬁltlve
PR/ Swd/ duipghiCiahs, phaeedeitRals alii&ﬁil)tr nteﬁﬁaahﬁﬁt@tm@rpoamss not only
ot her treatnent known in the nentiaoned indications.

Strng; At ibyhalpe exarodigivishedoidecrifosts i gpmpaason:to pgher anti-

OB, AR e S T HRAANE, BB L& Erun 8 tuRoN ReporivBANNNeR with

such compositions, pharmaceuticals and/or medicaments may be broad. Active
ingredients of this type may be suitable in the mentioned indication as single agent,
and/or in combination therapy, be it in connection with other therapeutic agents, with
radiation, with operative/surgical procedures, heat treatment or any other treatment

known 1n the mentioned indications.

The invention provides compounds of formula I:
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H 13 R or a pharnmaceutically acceptable salt thereof,
wherein: R is: 5 Cl.6alkyl; halo; Cl.6alkoxy;

wh200808B45al kyl ; or hetero-C 1. 6al kyl; 10 R2PCHEP2007/061782

cyano; an optionally substituted five nmenbered
nonocyclic het%Poar l; -C(O-0Ra; -C(O-NRobRe; or 15
-C(O -NR - NRe- rei n Ra, Rb, Rd and Re each

i ndependently is; dr ogen; or Cl.6al kyl; and 20 Re
and Rfyeaxh-TRdeperdentye is:  hydrogen; C 1.6al kyl;
hal o- g|1. 63l kyl Cl. 6al koxy; 25 hetero-C i _6al kyl;
o,,‘ *l : é:S 6cycl oal kyl - C1. 6al kyl; aryl;
aryly CL. bal kyjl ; 0 heteroaryl; or WO 2008/ 055842
PCT/ EP2007/ 06782 -5 hetqroaryl-Cl. 6al kyl; C

1. 6al kyl - car bonyl ;

or a pharmaceutically acceptable salt thereof,

wherein:

R is:
Ciealkyl;
halo;
Ciealkoxy;
halo-C, salkyl; or
hetero-Cysalkyl;

cyano;
an optionally substituted five membered monocyclic heteroaryl;
-C(0)-OR?
-C(0)-NR'R; or
-C(0)-NR*-NR*-R/;
wherein
R?, R®, R? and R® each independently is;
hydrogen; or
Ciealkyl; and
R¢ and R each independently is:
hydrogen;
Ciealkyl;
halo-C, salkyl;
Ciealkoxy;
hetero-C,salkyl;
Csecycloalkyl;
Csecycloalkyl-C; galkyl;
aryl;
aryl-Csalkyl;

heteroaryl; or



hal o- C 1. 6al kyl -carbonyl; aryl-carbonyl; 5 aryl-C
1. 6al kyl -carbonyl; heteroaryl -carbonyl; or

wheaososwiuy| - C 1. 6al kyl -carbonyl. R3 is: C 1. 6eCREP2002@51782
C3. 6cycl oal kyl ;  C3. 6c¢cycl oal kyy - Cl1. 6al kyl ; or

het er o- Cl1. 6al ky] ;. and i.s.,.C 1. 6al kyl; 15
hal o- Cl. 6al kyl ;Létﬁrg@g}-ﬁ@@y%al kyl; C3.6cycl oal kyl;

C3. 6cycl oal kyl - Clsalikeytvongt yl ;20 aryl - CL. 6al kyl ;
heteroaryl; heteroaryl-Cl.6al kyl; heterocyclyl; or
het er ocycl yl - ClhdeiGeyilkybgrbgistiher aspect of the

i nvention provi ] rmaceutical formulation
conpri sing one %$'§rcr%1rt)§7t]}?’orrpounds of formula I and a
phar maceut i cal | ¥yry&Ceefik@hdagbonghrri er, diluent, and/or
exci pi ent therefor. O?n'pr%unds of the invention are

i nhi bitors of pPYEERYERBEBYSOT and exhibit effective

activity agai nsj.; 1, VAL jare selective for
p38 ki nases, Ra egoﬁﬁ]g}seyan “50 eceptor tyrosine

Risases |ike VEGFR2, and PDGFR rel ative to

cycli -da@??‘ndent ki nases and tyrosi ne kinases.

Ther eFbf%€}Y 'conpounds of the present invention can be
used t?_fcyﬁaﬁlkyt;r eat nent of diseases nedi ated by the
pro-inflanmat ory cytoki nes such as TNF and |L-1.

Thus, Casotlelkyk€pedkylor t he present invention provides

a method for treating p38 WO 2008/ 055842
PCT/ E@%ﬁ@?@@é‘%‘?’gfnd- 6 nedi ated di seases or conditions
Rhigwhi ch a therapeutically effective anount of one or

nore conpounds of fornmula | is admnistered to a
pat i eft<alkyl;

halo-C, salkyl;

hetero-Cysalkyl;

Csecycloalkyl;

Csecycloalkyl-C; galkyl;

aryl;

aryl-C,ealkyl;

heteroaryl;

heteroaryl-C, salkyl;

heterocyclyl; or

heterocyclyl-C, salkyl.

Another aspect of the invention provides a pharmaceutical formulation
comprising one or more compounds of formula I and a pharmaceutically acceptable
carrier, diluent, and/or excipient therefor.

Compounds of the invention are inhibitors of protein kinases, and exhibit
effective activity against p38 in vivo. They are selective for p38 kinases, Raf kinases and
receptor tyrosine kinases like VEGFR2, and PDGFR relative to cyclin-dependent kinases
and tyrosine kinases. Therefore, compounds of the present invention can be used for the
treatment of diseases mediated by the pro-inflammatory cytokines such as TNF and IL-1.

Thus, another aspect of the present invention provides a method for treating p38
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Al'l publications cited in this disclosure are

i ncorporated herein by reference in their entirety. 5
wWQR008sss8dt her wi se stated, the foll ow ng terns RGEEPI0N7/061782

this Application including -the specification and

efinitions given below. |t nust pe

WS?lé‘g"%t%%f‘seS% Co‘EFg ST Ve %@‘8@#’?‘7‘%%‘@ SﬁecatWS aP}?é‘nPOfone ot

BBRECHRD uBH A6 Morml g iShdigilsedred @ Mpatical., "an, " and

‘'the" include plural referents unless the context

cl ear A pybbigatioas cisechiarthis slisclosare ang jagprporpsegherein by pefgrence in
nonoval ent hydrocarbon noiety of one to six

&gﬁ%%ﬁF%gtons or a branched saturated nonoval ent

hyd r OUa[ebQ@thBimlﬁ statedl, thér fdlewling ®inds G@I‘dbﬁ) this Apph@,tlon including

et hyl, propyl . 2-propyl, n-buty
ﬂ)gép%fl%tlontagﬁ clagis >hpve @@ﬁipf}pltlogﬁgvgrh Eeloyvr Qénu‘st be noted that, as
élglﬁf | emﬁ?&ﬂﬂﬁl #d lt?@%ﬁ)‘én&e@tdﬁlﬁ{s egle din %ﬁia{e Rrms “a” “an,” and “the”
rocar bon noi ety e to six carbo 15 atong or

bllCthe ipbotalsrafeuamat mdesﬂltkr@d:cemdzxt kicdrip datdtenpthaivetey of

three to six carbon atons, e.g., nethylene, ethylene,

2, 2-di et hyl et hyl ene, propyl ene, 2-nmethyl propyl ene,

bAIY | 8f&ans aﬂ%@ﬁﬂﬂaﬁﬁ‘@ted ?r[&ﬂo{fah@ntlﬁyhl%carbéh lﬁﬁ?ié’[y o%ﬁ‘é"ﬁ) § carbon

noi éty of the formula -OR, wheréin Ris an

ptoims oy adsangbéd saurated em@pnalelﬁ%a'ldpm@@oofrmattkf@f yhrm)tOeﬂtlx earbon

|t§%‘|§$ ggoxm)?%ﬁy arél%'tl nrpgtOPYIk pro%g(} Lg%glre %g?g?nﬂ%,e%rthbu }flh%?ni}% and the
pke.the formula Ra-O Rb-, where Ra is alkyl and Rb is

al kyl ene as defined hereln Exenpl ary al koxyal kyl
ghbfsset ﬁ)@p@cpehnquswwegfdlmﬁy@rocar OREOHEX 9 BP0 six carbon

%t E}g otljg CH@ %T Jll’é &SEJ}B&%/ SIBQE;[P’ of three to six carbon atoms,

oxye yprop , d

é.g(, ﬂidﬂtﬁﬂh&xythyleyé )2, Bdﬁmthﬂxtylpreﬁ@yﬁropﬂ&le, 2-methylpropylene, butylene,
AI yl sul fony| al kyl " neans a noiety of the formula

peitgone. gBd thelfiksr e " Ra is alkyl and Ro is al kyl ene as

dﬁfk’og drn@@t{sea! Iﬂmegs?(@lffgé ﬁ)rr}ﬁuﬁll *@R%h{g&ﬂﬂi Rl Wik E’IRH& as defined

|nclude xanpl e, 3-nethanesul f onyl prop

Berpmt Eaarmslad; 6fﬁﬂ5ld>>ef( ihyieticsmpt lhdmdslu hifearoy lipvitegyd, ,mea]n[dcy, etho XY,
the like. " hrlanino means a noiety of the fornmula
IsRpropPxy,ABd die i s hyrdogen or alkyl and 30 R is

aAiﬂskyeﬁ}syld ﬁfe’aﬂﬁ&inﬁ@é %bﬂthe f&lnlﬁﬂﬁarow  FBSAR"2 R 1eatnn R" is

the fornula - wherein Ris (gen or a
alhmlerm a§ defuicl )lnbreas Egemphedalkexyillay] gi’otuplxyn uslef binyay of example

t the f |
2SR I5 Retefh i dobalBusan-Ber Ebdob BsTosiinn s
mzthowahﬁlyhﬂd ny?- memzahgl)mmeﬂmxyaﬁmpﬁe fornul a
erein Ris al as defined,  herejn.
nHemylelkyl” e AL geyforulp ke $Qrfit-avhesoBkis alkyl and

ﬁh?sraeﬂ%ﬁeﬂ% dsSeBhéVher. E)?Jﬂqﬂ% alkylsulfonylalkyl groups include, by way of
example, 3-methanesulfonylpropyl, 2-methanesulfonylethyl, methanesulfonylpropyl, and
the like.

"Alkylamino means a moiety of the formula -NR-R' wherein R is hyrdogen or alkyl and
R'is alkyl as defined herein.

"Alkoxyamino" means a moiety of the formula -NR-OR' wherein R is hydrogen or alkyl
and R' is alkyl as defined herein.

"Alkylsulfanyl" means a moiety of the formula -SR wherein R is alkyl as defined herein.
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herein. 5 "Al kyl carbonyl”™ means a group -C(O-R
wherein Ris alkyl as defined herein. "Am no" neans a

wW@e@ap0558MR R' wherein R and R' each i ndependePCT/EP1087/061782

hydrogen or al kyl. "Am no" asjused herein thus

PRRE R Ry PGS B - SIOGEERS bl gerined

kil ene and R is al kyl. Al kyl am noal kyl incl udes

met hyl am nomet hyl, net hyl am noet hyl

w@kﬁﬂ“ﬁub{m}d oy moiegofethp JorananeE:Rywheipi & isalyil kedefined

rDLal kyl am noal kyl " nmeans a group -R-NR R' wherein R

IS al kylene and R and R' are alkyl as defined

h@ﬂ(@lcarboﬂylalnkgahﬁﬁigml -Ky0)-RnehasciaR is alkyl as defined herein.

di met hyl am nomet hyl ,  di net hyl ami noet hyl ,

CHMRETONISRAT A B RR mﬂi}( aRd &1 ¢n FdRRRdRRAY is dpydrogen or

LRGL VA RaLiKe iiGiten " A0 o
§1| S gﬁ?onoasan %ls a Skeﬁgglﬁgésggs gl [ nelggRTgﬁ her e ©

"Alkbdaltmnda‘ﬂqdyhﬁammgronp aRsNBR ehetip Rofs allhyderfeamthi' & alkyl.

_é:i %R'é, SI’ICI)I%(D%S% ecr:lﬁlgez,%r{get ylﬁmalﬁt&%' K lqt@ﬂ?mﬁgﬂg@@%v @ rlg&g{fly%rminopropyl,
%?Mﬁhﬁd‘et@ngﬁ@{ﬁeqlklaydr ocarbon noiety which is
ional ly substituted with one or nore, preferably

Hﬁ@kyﬂmn@frkylh mgans & gisspi-Re¥RRS whesgh R 13@ engfand R’ angd R" are

PREUR ot BTy E bR TRARSLAL DS Bt o

ﬂirﬂdﬂ%;larﬁiﬁ@@tfhyl @[ﬁléiﬁylaﬂiﬁfb@rolfym d\I-@h@@lﬁ}KéN Rtfiyl@ninoethyl, and the like.
met hyl enedi oxy, ethyl enedi oxy, acyl, heteroal kyl,

opmingalkiory” Biadstd grave OB |wherﬁ¢m Rokanigo ard R4 alkylearias defined
heteroaryl, optionally substituted aral kyl, and
optionally substituted heteroaralkyl. A parti cularly
Pkl Bulfed lanido" suehsd 4 oy of the Hadnude-NRSOg-R wherein R is alkyl and
spe%tyfl cally he 25 termaryl includes, but is not

€9eeROr ¥k¥nyl , 1-naphthyl, 2-naphthyl, and the

k A}lé? 7 me%cahm ﬁoé@/f@n@ Hlo‘ﬁ g 0? H%ZEHJ MB&Qtl@ﬁydrocarbgn moiety which

bstituted. "Aryl carbonyl ans a group -
thlenaﬂyF%wbsntateyllwrd)sonéen‘r|rmmfd, [hveficsibly, oneAtvad &ythtecpsubstituents, each

of e e e o 3Rt b RREET RS LS,

Habamahéwamgswbu;uﬁ@ a;ramb @}ﬂl@lo F%oho‘l Al Ky I8N EmAD,

defined 30 herein. "Aralkyl carbonyl " and

maﬂvlleame@lymaﬂﬂbdwﬂlbxml élemrwlgyl c@(t@)lalRI wb@ht@tqd aRyl} gptionally

SR ceo R p By ARt b SR B BoeighRlly substinyesd,

Rétetolrulifyd rﬂ‘phﬂwu@ﬂﬁ%r&erwﬁ@ Slﬁhtﬂéntﬂ%@demre wieeifRbly the
Ris hydro en hal o al k het er oal ky|

, or :

R REY1dRc wfiﬁsi brgds mtrlélinf?d tan@llewyﬂglan%ybaéwpgtbyh ang e like,

hGF ! titutSd R hduplifhear al kyl ™ or .
E’%p?xl fg}h‘]‘ﬁdca E{?E{SI ltllljtggg grstgpi ﬁtp@r efers to aral kyl in
V\dmryd:&arltd’n@l"ahydns a group -C(O)-R wherem R is aryl as defined herein.
“Aralkyl” or "arylalkyl", which may be used interchangeably, refers to a moiety of the
formula Ar*-R*—, where Ar® is optionally substituted aryl and R” is alkylene as defined
herein.

"Aralkylcarbonyl" and "arylalkylcarbonyl" mean a group -C(O)-R wherein R is aralkyl
or arylalkyl as defined herein.



10

15

20

25

30

5 noiety is substituted or optionally substituted,
respectively. "Cycloalkyl" refers to a saturated

woreewewsisent cyclic hydrocarbon noiety of threeP@DEP2007/061782
seven ring carbons e.g., cycl.gpropyl, cyclobutyl,

FXRUOREgh ey AR She P Lo RO M By i
Hﬁﬁo &dn, mkgﬁ haBUIRS!, hteelisyl oP hfreraaklcHin@iRoreihWMhdd' is hydrogen or
ree

st ituents. Preferably, cycloal kyl
alljpkasideliaed haoini s sel ected from the group consisting

ﬁ%l}b@!l&f&/éd arQllé?l"%’l‘ y‘()pt?dngﬁg Xuli Eﬁ*t@ﬂrgﬁ%l” Q%tsot%l aFilg?/l,m which the aryl

am no, am no; héteroa
/moydty 1sa;[1b$t1tﬂﬂ@d oheptéynaty ylhbstltut@ cdspadthoglyal kyl refers
to a noiety of the forpnula R-Rd-, where R i

cyylerakyy Irefarﬁ doa ﬁ%ruraéedamﬂwékréﬂ qelig @Wﬂ%arbﬁé Mgyigy of three to
sdvah Pin caﬂ%@hﬁgg é?@l%n %1%%&0@(%utﬁr®cﬂ)} gl cyclohexyl 4-methyl-

Int er changea refer’ to
chlladreayl, bndthe, hker CydakdkylPnaf artioadl linbd slﬂbetstutndamth QIO @ More

Rl 680 Raiign: P an e rohoBEbs: FELTE e R Bk Sbsttuent
Brselé@treﬁ ﬁ%ﬂﬁle%&o%&@lﬁﬁﬁg ofhakf W&Gﬁx afkofy, haloa®§2 Ghioalkoxy,

. and th
harla,l mnkyrmm-tﬁ@dylw&ﬁ@famg, laetgtlo@llml ac}(lO)rerWrimt@DmR is

as. defined here Goal kyl oec
Ay ARG P PR B e PR KRG KR FEgPatit and
Rf &f gltyadleyas defiged hotoinor three, hydrogen atons have
been replaced with a substituent independentl
Frbr@foro.

Sdrlect'galogeyrand hbalifico g wen dnteichatgeably hemin an
flﬁé% 1Rﬁer St aﬁ) I'hg e? rht L@&Sagig ﬁPo%fa%gl ? Ik “rré%ltﬂ o (;F%mg ¢
pz&tlaﬂ@lajz kselferraddiaéitly. i s t hrough a carbon atom wher ein

is h drogen al ko carbonyl al kyl ,
h‘sl%i%'%%y RGPS a%wﬁ%%;%%ﬁu Wil ?Wré{]‘PrFéWF o glfﬁeﬁalt halo atoms, e.g.,

cafy nth a ersuldrpdiaqhd e rikeycl oal kyl, or
cycl oal ky? a%| §Rb an 3R aree |ndependently of each

ttldlealkplgahnbogdh meang/ai groupl- @(ﬂ)jRaﬂt@my R, is aaﬂn mlhyhasht@ﬁylbd herein.

g[ﬁ]‘?énocgﬂyg galg%;;}ﬂgﬁ%}%g%Q? Eg/ d%i}‘ll?ag]ﬁﬁ@/]’v ere n one or "'more, preferably

&%& lt@@ bKdtk&d, kydrog@ k¥ uh¥obish reideasit] £ Qib¥lituentR&Gendently
or di-al kyl am nosul fonyl, am noal kyl, nmono

@hlecmd(@wlaﬁhmgfaukyonsmmg Wd@i&xyﬁﬂ&ﬁ anéHSéQyB\? rk‘ayhere n is an integer
(P g(oyof'jl %L%ﬁs’” L&@' 1.¥s an 1ng6%11elf[ ny 1"5‘0'15%’ olflS agtlg{zlgnq It of fHe qley\e,?oeanyl

ﬁmcatpal thyough Ky:hlsboﬁ ratoam YWher@h qiam@rai aﬂ%1 §ac1,1 Qlﬂio&ycd?ﬂoﬁ}& alkyl,
al kyl , cycl oal k c cIoaIkyIaIk I ydr oxyal
hyded myakowaﬁvi @Hiymylfoayh A inoARORH amlélﬁftﬂ@nyiammo

d
P PR R e 2 %dsx (LA} Hirosen,acy.
bllibxyi:laﬂ)olny]; ahmrmlchlé)dnyloamﬁmbg&ﬂb@yﬂyﬁhiﬁykulfo&yiﬂﬁmo hydroxyalkyl,

fﬁYlﬁ%f‘éf%g&;ﬂg%ngj@akw Yy ﬁﬁfygsp[fg&gf pippsulfonyl,

ﬂiongyéjxr @92 rﬂﬁ%ﬁﬂf(% b al%nméﬁ{y@ XU Bt dl-alkylarmnoalkyl
, 3-di hydr oxybuty droxy-'| - met hyl propyl, 2-

hydrmgﬁitﬂtw,l a,lk(&-yahth d]pdmzyal}(ylﬁulrﬁmyth gt slislbiyjldiyyllmhbyyl, and when n is
6‘,%“1 %l}'llclirfogel}/ laﬂ?tl h(%lcloalkyl cycloalkylalkyl, or aryl, and when n is 1 or 2, R is
alkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, alkylamino,
aminocarbonyl, aminosulfonylamino, alkylsulfonyl, amino, or optionally substituted

phenyl. Representative examples include, but are not limited to, 2-hydroxyethyl, 3-
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am nosul fonyl et hyl , am nosul f onyl propyl ,
nmet hyl am nosul f onyl net hyl, 5 net hyl am nosul f onyl et hyl ,

woreaoBgssswd nosul f onyl nohyl, and the |ike. AccorBCTEP3007/061782

hydr oxyal kyI and al koxyal kyl .are subset of

|
RS ERTRRY 2hy B R T P s TR g o
hpatbRgméthylb@3E B-19/e08/batata, r-dﬂiyﬂﬂ)xgsmtyalzmyrdgo@nlametqupmpyl 2-

or three ring heteroatons selected” from N,

tipiertiyhBraminopoppl) 2-maily s feay leithig, mﬁgs%ﬁoaﬁkn%l@rlng C,
t of

ORI R LR P DGR PO ©

hthyheties adfoytlethiyh gndtBylaptnosméd dyyprepydsaridt thie &kle. Ac cordmg ly,
| ndependent ly with ane substituents,

bYCEP@@élﬁf ybakoxyaeylgre %@ﬁ@@fgatsgqaﬂ%em s, each of
t(éll?)a ” hlré gﬁ(Wall nﬁ)‘ﬁb 1@% ch?@i‘l@'llngié't of 5 tobl2 ring atoms

ha oal ydr oxy, oxy tro ano,
hmlng]al lcast bEfneZ[yhlath:lng csl}[temufg QIEI two, bhehreeenmg heteroatoms selected

BemNe s (PRGN of KD otb rdfRdinigk Mt i heifd €} Sth the

hl%i&ﬁérﬁﬁﬂg ﬁhht th bitahiont poﬁltn&fdcﬁ@ Hétkﬁloaryl %Q%@%? Q\}ﬂ){ b on an aromatic
pyrrolyl,” pyrazolyl, pyrimdinyl, benzofuranyl

ting. rﬂjﬁ;}l@te@mﬂlzrmgﬂs @pyq)nallly§gbsémztgd mdgp@ﬂdently with one or more
fdﬁﬁgg %te{llts al?zrg%}{ar]i)g%?l% %v(\}(l%éo hi asz gft}{}léntsb gztfzhm I‘Ir wﬁ%ﬁ) 1sy independently
ﬁdiéd’c@hﬁ‘@im%wl rtglldanwl hyldsgi alﬁ@ky Ihalol 81t @ﬁazmﬁl, and halo-

benzi soxazol yl benzot hienyl, im dazo [ )
besyz . ety |sPeq1ﬁﬁaélazlaf: 1[ezn heterqsrylHngludss) Jut is Beidingifeg to, pyridyl,
AR RAET oTEh 80l g S BLPARY BAYL 9ty oot
PyizoliRy pyra\MS]l@[ @yru%ﬁ(tmyls bdreb ﬁrrﬂ@ﬂ,)/tbtrﬂf}ﬂrd:Benzd feraal k wob&reofuranyl,
be @ﬁﬁ%ﬁ&iﬁ%«?f&&hxa@ﬂeéﬁéﬁﬁ%ﬁ Shandilrh HET B efforaroly
I, Q@tfa)hbjréﬂo‘aﬁ nofth Ofvg\%Jé 29‘ beﬁh%?c{a% ﬁﬁ 'b%b{élgcﬁJaP&Pb’%}rl

an agro éteroaryla
bfmzh‘énmybamaiaktyﬂl las] ]dseidlmbédmhéarze[hl b]tlhmellybcayé khyel derivatives
% a saturated or unsaturated non-aromatic cyclic

[%€y of 3 to 8 ring atons in which one or two ring

&R R Ak e 2Rl ORdtQBBrafksl aet@dtof 4 BBl ofthe RIrmaldOAr“~RY—, where
sr\/\,here nis an integer fromO to 2), preferably N or

is heteroarsdiand Rg iy alhjglem orefibed heyelm, vvher e one or two
ons tional d b ar bhon
AR PR et PGS Bty s R RARA by otined hein
SH&sﬁolafyﬂdlﬁyicérBdﬁsﬂEE]ﬁﬁ'ﬂiele&‘oé&hk?lc@ﬂb@nﬁr niﬁaﬁ@, group -C(O)-R wherein
&ﬂefer abI one, or three, substituents, each of

$ Beferogny %@@@érﬁlﬁ@m@kwsg@f ool hSQi  al kyl |
aglioa)l. f}%jg P IH%;a% 9)§¥tﬁlralféq r 1t Qratd¥ ddn® aro ¥ & clic moiety of 3 to 8
cyanoa dr ox ?<oxy, am no, nono- And
dha hﬂoyﬂs_aimhmh @aralr kwb ring @¥nnd ar%@):ﬁatc(mﬂ‘feteetex frean O, @), or S(O),
%%393' ??w%aq%r%&{)@%gtplﬁam%d g]gnrﬁrr% t ?n%?}hg«eﬁloms being C,
4908/ Pe BB héo CAldEDRA0 3{39@&'&7@%6 repl&&dq)’yaal KYbARAH BBup O he

optionally substituted is Hof alkyl),
h@bﬂoyy@yﬂern@ D RYe opt\m@lrlg sﬂg;tltlse@inlzlwendetﬁiarwmh oNROIRNaIr(
prefergbly% (% 8,n or tﬁllreléysub(s)trltug %l oalcﬁ(g% Whl%ﬂ 18 1ndepengenR1y selected from
alkyl, haloalkyl, hydroxyalkyl, halo, nitro, cyano, cyanoalkyl, hydroxy, alkoxy, amino,
mono- and dialkylamino, aralkyl, «(X),—C(O)R® (where X is O or NR", nis 0 or 1, R® is
hydrogen, alkyl, haloalkyl, hydroxy (when n is 0), alkoxy, amino, mono- and
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are independently hydrogen or alkyl), and -S(O "Rk
(where nis an integer fromO to 2) such that when n

WO 2008/058U2 i s hydrogen, al kyl, cycloal kyl, or PCT/EP2007/061782

cycloalkylalkyl and when n i$p5 1 or 2, Rk is alkyl,

yel oal .kyl | k amn ac g
RN onoRfSn R < Bl prse g™ BTG rgpistene-COR
arRkeRE %CEHQ}FIOL(DRJO& KRIEERERE ismydﬁdg*@ﬁt dlkyeithaloak§l, udE R’ and R!
al kyl hal oal kyl, hydroxyal kyl, hal o, hydroxy

%ekm@yen@aﬁlﬁ (h}’dli‘?ﬁ%()f alkd).cind FR(P ak h\zzsherarla% %ymtegelaﬁiam 0 to 2)

mﬁ%ﬁ%&& r&/hen n Biafét lﬁgl#lhfogreﬁl ta!ﬁ(g}rl cgfcma X ahgég}?%]%églalk 1, .and when n is

uetQam?ﬂm&gymgmpMkypmpebmﬁﬂamylthmihyﬂmmmmwmﬁmamymmmm or
a@ razino, N 10 yrrolidin-3-y B yrrolidinao,
ﬁ‘ﬁi?é‘lﬂp?qu pﬁ%ﬁ%ﬁ{iw ﬁFﬁfF“?f’ogmtlh PB%?rﬁﬁxﬂlyln% ftirunts welude alkyl,

"
BJHZQEQ W&%ﬂ% tlg-lg Id: I O%EI’- Qﬁo%rp }a}rrng}]oy yonon ?/I}dr %lflkﬁlafnmo aralkyl,
i fﬁ(@()IlR nid partiéutet ﬁﬁmeﬂuhétﬂnyjrolﬂ ipendadi butds yot, llrmtmﬂ to,

BRI B2 A0S a1, RECEA B, NI EY IR piperazino, N-
Hﬁtlﬁﬂﬁ&r&ﬁldfnhﬁyf @[McﬁhdnB Biorﬁﬁ&ﬁh@'tﬁlo%drﬁhﬁinBYih?d'iﬁo@H&ilno 1-

15 het érocyclyl as fi ned herein.
wﬁéc éh@@mlwlmw d@ard@ é’(h@fd@@y) -tsfralyeeo-f 37-thidpyraroR), pyrrolinyl,

wher ei.n | S heter |yl a def i erei.n,
BREEB ol Dl S e R T OB gt cachof
wiRhRiayhesrionalR subsidukad ene and R is heterocyclyl

as defined herein. 20 "Hydrox alkox¥ nmeans a noi ety

dlctereeylpla iyl ameanR aipRipe] qf the fosmpladtRol yrehaksin Rais alkyléne and R' is
r roxyal kyl am no" nmeans a noi ety of

&ﬁ&bpgg%E§CEhﬁﬁg%§yaMere|n R is hydrogen or al kyl and

metbmcwﬁlbﬁy‘ymbdﬁ)sl a m61etieéf ithetbrimataeiOR wherein R is heterocyclyl as

$? ?}yalkylan1noalkyl nmeans a noi ety of the fornula
RhelM-wherein Ris 25 al kyl ene, R is hydrogen or

qllé‘t¥lloc§ 9@11{'8}(){" ﬁleMdarl‘ﬁ&é‘%J (l)‘ﬁﬂl% finflef IgieR G/ﬁ&%innR is alkylene and

refers to"a subset of heteroal kyl and
Rbﬁéw@nuncb®ﬁ$¢ﬁﬂkéhm®01an al kyl npoiety as defined
hat IS substitut th o or, nmor
fﬁ% TR o ANy fOSTY Pﬁ%&g R s Fa Beis Mgy adied o
hémtedtiBigane carbon aton1does not carry nore than one
hydroxy group. Representative exanples include, but
aﬁlrédrnmaﬂtylmtned ntegns hyndict 9 Hde Hgrimula oNR- Rwydler»uy Btihyydrogen or

ropyl
imf ﬁ%ﬁ€%%f%?@ﬁq% %gjq§¥915%¥l 2- hydr oxybut yl
%de@ﬂ%ﬂﬁhﬁbakﬂf}”hﬂ@ﬁl@ XYkt %ﬂo,f {12, 1Brréhil A YROORYRT GRMkin R is
2-hydroxy-| - hydrox met hyl et. 2, 3- dlhydroxybutyl
glkm H‘?’lﬂléﬁr QEAMAT aﬁw&j agd %Yfi{ |a defined herein.

S onya: ool kyps@%ggmﬁemm CERROTH L7,

ers to a su set or cycC oa

noicey ¥s dﬁinééﬂleﬂ&ﬁdthhtem subptianed witheae br mald, prafebelyont.awa or three

| oal kyl nnleég as Eeflned erein where one or nor e,
E‘K&P@f giotps, provi d that the same carbon atom does not carry more than one
hydroxy group. Representative examples include, but are not limited to, hydroxymethyl,
2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymethyl)-2-methylpropyl,
2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl, 2-hydroxy-1-
hydroxymethylethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-(hydroxymethyl)-

3-hydroxypropyl
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one, two or three, hydrogen atons in the cycl oal kyl
noi ety have been replaced with a hydroxy substituent.

W(Refp)s/@wm ative exanples include, but are not PCTEPA7/061782

or 4- 5 hydroxycyg¢lohexyl, and the Iike.

'ég%er%‘%g%r RO By AR PSR S g

bpe@ificaByredérd @ Cydo atlkjilliﬂo@t@'lfh@ kil Ein&f hddgih Reheell it AGREke Dyreferably
a nucl eophile and includes halo (such as chloro,

PR A0 OBHECY, B ZeraatREA Es e corgrlisYymo hels bR lagsd with a

0 y _
SR R e SR BAY by BT R - 3 or
Hmtb@ycyclbhegzl ana tHe Hkai t r ophenoxy), net hoxy N O
dlnethylhydroxylan1no and the |ike. '
shsgtngdiper has wf‘eme%%cqw%@y a%%oelﬁte\ﬂﬂ wifh 1 éﬁ wlthetlc organic

cl’iae;r/rﬂ%tw li'e e, an Bﬂ)@ﬁ‘&Le %reopg 5{521%{60&" Bekn aﬂu!ﬁl/elophlle and

oal ky an a
mlchjdkyhalo (srmhh ry thlotve beomom rapdl jo dme,taékanamﬁifolny]o XY, arenesulfonylo Xy,

iRty aw [ eseshary b o WHe meg iy dovidky
ﬁﬁpﬁdﬁl&ﬁm&ulf&fyﬁx@r ﬁ@lo»x gk r4- amropﬁbmty? tHERS >§y N,O-

sel ected from alkyl, cyc cycl oal kyl al kyl,
ﬁm@hﬁ@@%ylammr @I)dyfhb Iku}@ haI 0, nitro, cyano

Py sftsiB e, AR Rieg S Bk R T PoR R, Sl Pobenyr,

@Q?o&%ef@té@ateﬁkﬁy de @zﬂkylabkyﬁeter@&!sﬁzlbm ridans an aryl, aralkyl,

phenyl al kyl ), ere nis an inte
ﬁ‘é‘b‘f (etepdasyl, h@teraﬁ@ﬂwl Cé{ﬁl@alit@ @m@é%@%@ésﬁtwlyclhwpg@%ly

%{Pgﬁ{o g%ékmﬁi%l%gd%%tl'y% LW Otg??’lurp éé:}té{.\ I}t;ﬁié?%f&%iﬁ)ébgnb or two

s bSRubtith ISéIéNE@ Rom( Mh}d[ @cﬂbaﬂl@l,&j’jlclolaﬂ@gﬂtylj licosro k{10 hidroxyalkyl,
B 15000 TREEDn BT o ASUMT TGN FoRo iy digert -alkylamino,
ﬁélgéﬂ(?d ﬁé’l@éﬁ?@i}k}ﬁbt@r&}i&l 0@{(?11/ v@ﬂelfé’ RisR g%] n, Qlkyl, g(l)lﬁeyl or

phenyl a or as ovi ded herein e ére.

phﬂlfy@ﬂkmi ((QR RB)}{:\COQR)@tlhelr@am & et ﬁwlyllo to 3, B ahk R aye
25 "phenyl ", "heteroaryl"”, "heteoaral ky
m@ymndamt llly‘dr@gen delket.cod R ylhydﬁqg@m,wél@fleﬂykwakyl ayklogleylalkyl,

hal o oaI al oal koxy,  al kyl syl fonyl , .am no ,
ﬁliletnefbor 8}’1]8 YQC%% ygﬁ 5 “Conka dﬁwrew &h jpteges frogy0 to 5, R
are al kyl, al koxy, halo, haloalk and cyano.

atphRy ﬁ@d@@ﬂppe%ﬂnlﬂy hadrogen abtlsyle 1@3/ Ri apd R #ﬁf‘aﬁgieawdenﬂy of each

5081 L 0L S HBRL B RLERSL Do o

proRided b imeisewiesré. h&ﬁm@pﬁE@@ld&i}itlbyalmobstiﬁlﬁbntﬁ foeraig'e “aralkyl”,
undesjrabl e, and |ncla%§J excipient that is accep tablﬁ
E u yl

FrRienylet deferearyl” udstegaralll "cxeboaiprmar Msterorye bl inglare a
%@x;h'ﬁalopﬁz%%?le%lb&lﬁbéx gﬂ%ﬁ%ﬁ%ﬁ{ﬂ' EmfdChifloe&ano 83 &

In tHe Specification al ms” i ncl udes bot h one “an
m@ta&mtihla Moreeprsfanhd encaillpil eaikoxyWi 12 086 058 842 cyano.

aégg%gqga{ g’%?ﬁ%ﬁ@e %}é%ﬂggta rrgegll‘%? gtte Iﬁ%‘?ll)llpét tﬁgtclse Bge%?ll ig preparing a

pPRamABG KLl SRlpoYitioR eite B @RkQ 113 REk AL toRRSHATRRReriMSlogically nor
desired pharmacol ogical activity of the parent
@@nm&mmdeswhe gadl trelydes Iemiplent(th?t iae¢agptadlei for vetersrary yse as well
asohurnan ﬁlﬂarrnaclzeu s %rs]el pcharrnaceuﬁcally acceptable excipient” as used in the

specification and claims includes both one and more than one such excipient.
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as hydrochloric acid, hydrobrom c acid, sulfuric acid,
nitric acid, phosphoric acid, and 5 the |ike; or

WO 20088589 t h or gani ¢ aci ds such as acetic aci dPCT/EP2007/061782

propionic acid, hexanoic acidj2- cyclopentaneproplonlc

d
gy aCC%ﬁ%@P P Of Bt e &, phagppegputically
haeapiable ang Iﬂda,t pb&edsas ihe dagitedl phatrhidofogdéall etVA§MARhEparent

acid, 3- é ydr oxybenzoyl ) benzoi ¢ acid, cinnam c acid,
mkmndc wénsalts metudands awﬂ@ﬁdlt:lon sdltsel formed anhsngrEamc @cids such

f C
B ot ARG Ritni: QBT WRR id, nitric acid phasphogic agid, and
ﬁredﬁtlepcmdbﬁne?cbwes otdaniti awiddcuch aacedphtiaprepiesislacn hexanoic acid,
acid, 4- toluenesulfoni¢ acid, canphorsulfonjc acid,
ayctlﬁaeﬁgﬁ%meylep@[a@ldz ghrolicteid. nyres amé AREHAFId: inalenigacid,
glc_\:'ﬁl?d"ﬁo@cfl QHEUFC a%fd %ale}c QH@ nﬁ[lhﬁﬁggggnﬂa aﬂ@hch citric acid, benzoic
trimet acetic acid, tertiary utylacetic amc?
hadirag(4- hydrf)xbr’aenzoyt)bdnzogd amd)runmaano; dcid gharideht ecidcincthanesulfonic

n t hoi ¢ id, s steari
rriraeal i 1e P GG S8 hyasrEhugRuk cid.
aalzééesapfmb ﬁc@r @%Hl@r&feﬁ%@ﬁulfoﬂlcti&?d Qa{{a%ﬁihafeﬁ%@fdﬁ{é acid, 4-
either is repl aced by a netal ion, e.g., an alkal

Wéuemlesulfgmlc arl, shinpharsd fomae md,uﬂometh@tblmmﬂ ailwgRicoerl-

S rER Ot el ol i GRS S R RS g tacetc acid,tetary
buitQrRéthamid) Gaur N-sulfetibytig) geasningid angtahiteadid, k§droxynaphthoic
Protectlngégroup refers to a groupi ng of atons_ that
s rsaliex] sl stcarigagid dueqops agibapd the likepo(Zysalisdarmeed when an

t
TR Drorb PHSER if el b B i PRl i AUTRLER, c.0. am
Hkﬁl nfeudl son, B alkelitid seethGonupsnialundhgarion, dclveaidatates,with an organic
éVVIey 2"d ed. 1991h%and Har r.i on and Harrison, et
se Suhipsdhidi T dagfbanedampige. i Wilq}arn@@h%@et aing; N-
ﬁ/( Q&ﬁu}{g l.6Y tigngkeSons, 1971- 1996) Representative
O protecting groups include, fornyl, acetyl,

‘(‘l?mfdctm)g glaxupt’ ;‘,df@rs b gyolupinigesrd’ a}drm@l@iawhmrwtacl@c@BZ)a reactive group in

b oI R YebOEuel Fahgeo aBel Wp Rt oY prafehtnd broups can

B R iV ey, GFdeh¥hd BIQURSS, P@&k&ﬁv@@i@@ﬁpﬁz@}gamc Chemistry, (Wiley,
9- fIuorenylnethyloxycarbonyl FMOC) ,

e tedol%éb and Hrasge ameHnlgrlSO(l Rl\,@c)COWa?ﬁddlumeOﬂkatéetlc Organic

{B% gl?te Ejé)mﬁ% and O%E,S ! Islnl%??}:‘ g%rjegreget} gtltlvl'lega%nno protecting

gnlolaysé albmde Ball, @&tﬁe@ﬁmbroaaagh ﬂoélhztywbeﬁi}h@i}&aﬁ)‘ényﬂldBZ) tert-
as al kyl ethers tetrahydro ran et hers

bytpayqathosy| (Rocattriecthyhsityl AT MP). & rﬁ@¢thy1511Wreé%anﬁﬂ§fonask(SES)
g&gleﬂltd@ﬁgsttltutgfi ttﬂgf%rﬁﬁlgss gll*lﬁ%yciﬁ%%glé@%u&é@Yﬁ%gpgygﬂﬁonyl

ease I ni

(HiMOeasminotvetaorytbsyedrognyil (N &ZO@)mimi the Ihaé R@yesbetaﬁxqalm&dxy
to or predis sed to the &% se but does, not

yet
BS?&‘&PP%HE%‘%F B dgrsh%?vglgﬁ TORY BHRIP 1y pgfggggylat(eépr alkylated

| |
B8] PO 5 OB A

@@ﬂhﬁ@@@@%ﬂ@@nd@ﬂyldhds di sease or its clinica

ons ving the disease, causi. ng
SR GRE s Sy T G al b DGRt B S REnt 0 causing
the clinical symptoms of the disease not to develop in a mammal that may be exposed to
or predisposed to the disease but does not yet experience or display symptoms of the

disease; (2) inhibiting the disease, i.¢., arresting or reducing the development of the
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"A therapeutically effective anount” neans the anount
of a conpound that, when admnistered to a manmal for

W@ e@ansisg2 a di sease, is sufficient to effect SRCHEP2007/061782

treatment for 5 the disease.(3he "therapeutically

ectiye on the co
e pb LSS B RH P mp i o P ¥ NERG o BeBE, T ReRsion of
ﬂfecalseaggortlmhﬁﬁ oémbe treated. As used herein,
the terns "t hose i ned above" and "those defi ned

ﬁ/értleqrweuaﬁeélng?ﬁeatwq ﬁtl@mé}’w BRgeeibe ymRBRicin campounghthat, when

écglw%s'iérg& e? ko%%e% ?%Q qREART @%&ﬁ%?@ﬁt F eéf?éc?ﬁfcﬁ thlfinent for
road de Ion o vari abre

thicefienseeThe mhelaparteﬁny effektBdnvnat” vmﬂafaqr ai@réndmg on the

definitions, if an "Modul at or" means a nol ecul e that

FoTRRAUAEY @ﬂ msewe&néaﬁs gexerityrprd ‘i?lﬁtaé? YT HE‘I%E deamigyjito be

gtgeot limted to, agonist, antagonist, and the [ike,

as defined herein. "Opti onal " or "opt i onal | y" nmeans

Akased livecis hs ml{nns hthoye defsed iabe'd:”emd Hthose defimed bestidhare used

ccur that .t he descriptio
e ety B EicRg. wher BRmaS b b Rl mepRRutey dhigerence the
Broad H@ﬁﬁﬂgn bhek Q’Qﬁﬁﬁe hOwWA LG Prelidrr dOBS rd e ferrcPlafi@ 88t preferred
state" means any di sease, condition, syn'pt om or

defdtitéensi dany" | nert organic sol vent"” or |nert sol vent "

he sol vent £t und t.ions,. of.
RO e e B e Wit B2t h el ngfuce.bu
bR Glot Hinitgd t hg@Xa Mt 8gonike nime ks like2@s H@ﬁﬂéﬂﬂl@rem
acetonitrile, tetrahydrofuran, N, N- di et hyl f or mani de,

dﬂptmaf ormoptietatly ! @sencihipiohe gebseducntly Wpwsi e e YDA er Circumstance
ﬁe%ﬂtnﬁ?ﬁ&kugs%ﬁ télmf Ithe %@&Eﬁtmﬁt F(%ﬂlde% qgstt%{rcgs WﬂgI%tth]g\’ent or
cmms@q:maobcurs grid mbtah@n oh whibhdxdoes nopyr i di ne, and t he
like. Unless specifjed to the contrary, the solvents

d%’éEF‘SF ﬁtaﬁw 5385 &Ry gieasgs CONARIONAIYEYUAT, PTHLKHIYN ar e

i I‘ﬂ@lrt breRlVe Nt (?r5‘1ne§0§r?‘1’\%'i1?5medﬁﬁ ARSsoddnY BNherf @il d: kiR conditions
forms That contain either stolchionetric or non

of the cdricoombeing desvobied m amﬁljlmotlmethbrew&mmchmlmg)ﬂon dsanhdw,ebenzene,

RtERaohitif, Byttt M DRl i ul iR Rl msgpiene

8n1s84Y &t Behlblomctit@e SAEMERtHake Vé?étf?}'?l ckite, Fy1\uadterel QetRd, methyl
is a hydrate, when the solvent is al cohol,” the

etbyMeatenct metharol; sthamplawropml,aﬁwromdlr aqrébutan@l dl@r(msfdpyrldme
he, c inatio 0 nol eg

i T e el B e anlTab ol oaf R %y s of he

Rb@it b/ ehiticn IMligsuladventst at e as H20, such conbi nati on

“ei}qag able to form one or nore hydrate. "Subject”

sfmm%lﬁ solxeny adeibiopdrms that qva%@@eﬁﬁtaw@oawrw or non
]5[8 ﬁrﬂﬁun‘[mén@ %In?esc%rﬁ ﬁh&’sdﬁa@g a tgﬁfe @9{0 trap a fixed
Imt e C a

unMans; non-human prinates su
nhlamnamzﬁess Ivantmolicheles apas canallimerkBy stafe thue $ornfimg asolvate. If
h I 2 42
1P Bl et o el gy MHBHE Sy NaAe St s alcohol,the

&gg%? gdrglresi/ A AP ISoRMAE. Birk @D Rl tfSrm QO Sthe 808bRaLiSh of one or more

molecules of water with one of the substances in which the water retains its molecular
state as H,O, such combination being able to form one or more hydrate.

“Subject” means mammals and non-mammals. Mammals means any member of the
mammalia class including, but not limited to, humans; non-human primates such as

chimpanzees and other apes and monkey species; farm animals such as cattle, horses,
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animal s including rodents, such as rats, mce, and
gui nea pigs; and the |like. Exanples of non-manmal s

WO p@BsES42 but are not limted to, birds, and tPEr/EP0€7/061782

The term "subject” does not _ggenote a parti cul ar age

"t.reati C
Hosl o el Biest{ b e nSPhET UpBS apf Bils: aboratory
aEaRs iaeldding rédents, ¥idhGs ke, dice l’ﬁhﬂ%u[&@@@git sndng ¢1ke Examples of
appropri ate condi tions to pr oduce _the indicat ed

aprimermateingbidetad apsyasd listited te. bidoand thelikgdihe égran ‘sybject” does
%ﬂa&e 51136”{ ?C%Hfgig }glpéeg(h produces the i ndi cat ed and/ or
e

eS|re not necessarily result
The ek ytréa'tmg*l’ “bhﬁaamgb landtteactingf’ vihon reaignbs chtbimial reaction
were initially, added, i.e., there may be one or
WS?@ ARG HERI DR O\QH TRATE BGAECTNP BRESE éEPTPH“%tﬁ @Oﬂélsa?twt@ produce

(hC?HJed hﬂ%d;e%l%{ désﬁ%gééi(ﬁlf{e Eteshofl rﬁg%tpbfé@lagd th!&ecre reaﬁtlon which

di cated an pro uct I'n genera
pmdemslthﬂ mdeatmdadd/pntlterdesire@qprbdmairmymom scdgaseitly @rult directly from

el elnln e.Co uteriz
QPR Tapn PRt Mo 1% IBRCDEEFL TR TS g BE one or
ReFEREALYERs WHGIHrE BlodbidmltE ﬁﬁ’xtﬁtﬁ%cﬁ"ﬁ&ﬁ&a@el afls to the
prepared using ISIS(r) version 2.2. Any open val ency

toppeten althe indacatet dndfor thxgayand modm:tt rogen atomin the
structures herein indicates the presence of a
hydrogen. Wiere a chiral center is present in a

st r uctiigddeRUtthdBorBpREitiiieqiseinthisQXElichtsorsil Owsed dnUTONOM™
structure enconpasses both enantioners associ ated

¥ittOh atHedste i Ingfitutecnmputeriged sistamm 3 thhesiarahien of lUPA( systematic
%ﬂln a{tﬁ]rezehéltﬁlfchloslﬂﬁlc%ﬁ%t ?%ﬁ'hgreﬁtp{;vgi% pr?ﬁ?eéﬁ&% ItShS version 2.2.

ur es are I nten 0 enconpass 1 oner
ARy opoi vebalcﬁth)pmrmglm d qavleont, beypeprod vitthesn ampduthe stradtures
or nul 1 25 or a .
E sanﬁa@éw @alprfgﬁe%%ﬁtlyg'roegeg aWéleﬁewe&@a% CenteRABPISHHM i

kfucrire bufdl %&ékrﬁc eﬁ@tlltfbrner qg?hglvvn(i ﬁle‘%%eré’chQB 84005542
PCT/ EP2007/ 061782 15- o-Cl or

enantiomers associated with the chiral center. Structures shown herein may exist in
various tautomeric forms, and such structures are intended to encompass tautomers that

may not be shown.

The invention provides compounds of formula I:

1

R

N7

R* )l\ Z
NN 0
H |,

R I
or a pharmaceutically acceptable salt thereof,
wherein:
R'is:

Ciealkyl;

halo;

Ciealkoxy;
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hetero-C 1. 6al kyl; R2 is: cyano; 5 an optionally
substituted five nenbered nonocyclic heteroaryl;

WO g8psBRa; -C(O -NRbRe; or -C(O -NR -NRe- Rf ; PCTHRR2087/061782

10 Ra, Rb, Rd and Re each i ndependently is; hydrogen;
or Cl, Gal kyl. and Re and Rf each independently is:
hydroggﬂfﬁéi%y@ff.6alkyl; hal o- C 1. 6al kyl ;

Cl. 6ah&eryC, salkgt.ero- C 1. 6al kyl;  C3. 6¢cycl oal kyl ; 20
C3. 6¢cycl oal kyl -C1. 6al kyl; aryl; aryl-CL. 6al kyl;
Retseroaryl; or heteroaryl-Cl.6al kyl; 25
Cl.GaLQ%h:carbonyl; hal o -C 1. 6al kyl - car bonyl ;
aryl-é%r onyl; aryl-C 1.6al kyl -carbonyl ;

het er aaoptionaly babsyitutedfivi3fdembered monocyclic heteroaryl;

het eoraryl - Cl. 6al kyl -carbonyl. R3 is: C 1.6al kyl;
C3.60¢8ﬁ§ &y|; C3. 6¢cycl oal kyl - CL1. 6al kyl ; or WO

2008/ %%RW&EPZOOW 061782 - 16-
-C(0)-NR*-NR*-R/;
wherein

R?, R®, R? and R® each independently is;
hydrogen; or
Ciealkyl; and

R¢ and R each independently is:
hydrogen;
Ciealkyl;
halo-C, salkyl;
Ciealkoxy;
hetero-Cysalkyl;
Csecycloalkyl;
Csscycloalkyl-C gsalkyl;
aryl;
aryl-C,ealkyl;
heteroaryl; or
heteroaryl-C, salkyl;
Cisalkyl-carbonyl;
halo-C, salkyl-carbonyl;
aryl-carbonyl;
aryl-Csalkyl-carbonyl;
heteroaryl-carbonyl; or

heteoraryl-C; galkyl-carbonyl.

Ciealkyl;
Csecycloalkyl;
Csecycloalkyl-Cy salkyl; or
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hetero-Cl. 6al kyl; and R4 is: C 1.6alkyl; halo-C
1.6al kyl; 5 hetero-Cl. 6al kyl; C3.6cycl oal kyl ;

w@080§skoal kyl - Cl. 6al kyl; aryl; aryl-Cl. 6al kpCT/EP07/061782

heteroaryl; heteroaryl-Cl.6ahkyl; heterocyclyl; or
het erﬁc[gcléfl 'Eﬁl bBalkyl. In certain enbodi nents of

f or mul'a"P°; - w4 -y;, aﬁlgt ero- Cl. 6al kyl or heterocyclyl. 15
Rhiscertai n enbodi nents of formula |, R3 is Cl.6al kyl,
C3. 6c%cl oal kyl or hetero-Cl.6alkyl. 1In certain
enbodCreied: of formula I, R2 is -C(O - NRaRb,

-C(O A -Rf or an optionally substituted five
rrerrbe[rl%%e%ﬁi?'\lﬁgglf/cl ic heteroaryl. In certain enbodi nments
of f oh¢teloaClsalkg® i s oxazol yl, thiazolyl, isoxazolyl,

I sothiazol yl, imdazolyl, pyrazolyl, oxadiazolyl,

t hi adpaicd@;’?t,kykri azolyl or tetrazolyl, each 20

opt i opal S i d. In certain enmbodi nents of

for nulagéély?ﬂo%@lﬁgl%%%) -NRbRe. In certain enbodi nents
of foamybla I, R2 is -C(O-NHRe and Re is Cl.6al kyl,

Cl. 6al E{E?}y oA 1. C3. 6¢cycl oal kyl. In certain enbodi nents
of fof'MiFad Y'R2 is -C(O)-NRd-NRe-Rf and Rf is 25
hydr og&Broafsl; 6al kyl, hal o- C1. 6al kyl, or

aryl - Cl. 6al’kyl carbonyl . In certain enbodi nents of

f or muhetetoaryRE isalkylc( O) - NH NH- Rf and Rf is hydrogen,

hal o-hglr. 6a|1kyl or aryl-Cl. 6al kyl -carbonyl. In certain
enbod! FEOFLSs Formula 1, R2 is -C(O-ORa. In certain

enmbodhdremtsclpftCfamul a |, R2 is isoxazolyl,
i m dazol yl, oxadiazolyl or, 30 triazolyl, each

Bpsrereiyodmprst pf (redla 1) R isdioteipst emsmihstorecyshyl
A oo, K AU SRR 8.
het er br &ttain @abddythenth of femiki InRE EHAIOMIR'R", 6C(OPNRINR-R" or
& optonally substiuiet five membered Monoeyehé hoteToars

In certain embodiments of formula I, R* is oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl or tetrazolyl, each
optionally substituted.
In certain embodiments of formula I, R is -C(O)-NRbRC.
In certain embodiments of formula I, R* is -C(0)-NHR® and R¢ is C;_salkyl, C;_salkoxy or
Csecycloalkyl.

In certain embodiments of formula I, R? is -C(O)-NR*-NR°-R" and R"is
hydrogen, C;alkyl, halo-C;salkyl, or aryl-C;_salkylcarbonyl.
In certain embodiments of formula I, R? is -C(0)-NH-NH-R" and R" is hydrogen, halo-
Cialkyl or aryl-C, salkyl-carbonyl.
In certain embodiments of formula I, R* is -C(O)-OR®
In certain embodiments of formula I, R? is isoxazolyl, imidazolyl, oxadiazolyl or
triazolyl, each optionally substituted.

In certain embodiments of formula I, R' is methyl.

In certain embodiments of formula I, R* is Cjsalkyl, Czscycloalkyl or hetero-C;.
calkyl.

In certain embodiments of formula I, R? is:
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-17 C1. 6al kyl selected fromnethyl, ethyl, propyl,

i sopropyl, n-butyl, isobutyl, tert-butyl, n- pentyl
waewshssgent yl ; C3. 6¢cycl oal kyl selected from PCT/EP2007/061782

cycl opropyl, cyclobutyl cycLQpentyI and cycl ohexyl ,

%gc g?ltg%t %S@g‘s ﬁ%ﬂyy é)é?pé’é,tlgod)r?}gyé,rﬁ -butyl, isobutyl, tert-butyl, n-

*maqmpbmgn 6al kyl , cycl obutyl - ClL. 6al kyl ,
cyc 1. 6al kyl and Céclohexyl Cl. 6a|ky| t he

ent
ORIy Scsiid G s clonons beyoigbu pesdimantsy and cyclohexyl cach

het er o- Cl1. 6al kyl sel ected from
%@R%%li$®%§9¥9 1. 6al kyl, hydroxy- Cl.6al kyl, Cl_

Galdyyloalidyf-anydlkyl Glcbiad Kyim cyclopropyl Cisalkyl, cyclobutyl-C; salkyl,
Cl. 6al k I-sulflnyl C1, 6al k
ercleeniiiC stikylgwgicyee! @éﬂ@ﬁaﬂwhélemhéﬂwbioreav R{/pach being

%tgnglﬁf%ﬂh Lg; CL. 6al kyl , and

ylanm no- Cl. 6a|ky| In certain
betbodl n@lktys sadéctébfroml @ shlkyR3yi € &aiky&dmdydxys €l edkddCi.

PURTTBIY Gty Rl B BB st oo Co o

gRmoat NP odicTeNk fla@inst O and NRR-HiSC, calkyl Calkyl.
Cl. 6alkyF%£y Cl. 6a ﬁyflse[g%#gd fron1]ne?ﬁo%yﬁ%n% f6a Y

et hoxyﬂ@ﬂayi eml@d(lmenth oﬁio)fmetaﬂyR is2C1(satklybsojqct st g, rnethyl cthyl,
5
BopUF HIRPPAT LY et RrSICHABE AR forepsy.

4- et hogeytafhr eriRidiyibntp eﬂfoyhmlal INRE w@l%amyﬁmgqohl AR Selded from
formula |, R3 is Cl.6alky Isulfan | - C1. 6al kyl sel ected
meterrmethyl. §ﬁ10fiﬁm9‘lhﬁjet2r(}ﬂleth0é‘b’h§’1h§h |2f(§ﬂwwe@thyl| 3-(methoxy)-propyl,

SR g P M o o
2@thyepb@pesul f anyl - 3- met hyl - but yl ,

4- met h | f any]. - but 4- f anyl - 4-
et hy M Gee a‘ﬂr]qydﬁnﬁlﬁﬁ¥sf0ﬁméﬁaﬂo %t Lsuffg%ﬁiﬁlaaw fRipeted
ﬁ§m%etﬁ21' {ﬂﬁﬂgﬁrﬁ&}i r %yﬁﬁif&ﬁ?’)’lmét‘ﬁ ?Qt(l%tﬂﬁmanyl) ~ethyl, 2-

net hane ony

@tmmﬂfaamlé@thyﬂ dﬂ@ﬂhﬁ)thﬁmﬂidny l)ébromél Méthylﬁlﬂfmyl))pr@mﬁyi*

SehamLaRneauL fon] or apyly, 3 (6t S Sl QU e R RRHL 4

fietB-pangsul fonyl - butyl, 4-met hanesul f onyl - 4- et hyl -
pentyl and 2- nethanesulfonyl-l thyl-ethyl. In
cert alweémb@nb@mngnt@ﬁf foairal IaRFE @3alksulfonyl-C;alkyl selected from

ﬁ%% Pﬁ\{/lme heylay?s()ui@n?frin%/lilﬁn}-%mgt%anesulfonyl)-ethyl 2-
manmyn%tﬁwl 3- emétmfe@mydafy@mbpyl;ts JﬂMﬁfll@mycfﬁSfﬂ)hp’tjopyl 3-

3 hydrox roxy-I-nmeth

8%
g@s(g lo‘gmethyj_ -by y&j|wyb?pesglfg@lﬂy@flof}(y@(h@ypsulfonyl -4-methyl-
é rft@ %‘%’% ﬁl%éhﬂfgﬁﬂﬂy et ér E‘t}‘lgf oxyethyl, or
d%oxyprop hydr oxypr In certain
enbodhnmmmﬁl@ﬁhﬁmmmnhafbmnE&ILR,&ﬁuﬁﬁn@mCﬁamkyhdeaedﬁonl1(2-
f
@%ﬁ;%gl?%}-é-gw%%&gﬁ%ﬂﬁpwmt ylg hydroxypropyl 1-hydroxymethyl-
c% Epg%l%%’?% ro%olpﬁiethy?eﬂ%rﬂ Ny doVrepAS! QB8 éehy1-2-
hydroxyethyl, 1- (hydroxymethyl)propyl, 2-hydroxyethyl, or 3-hydroxypropyl, 2-
hydroxypropyl.
In certain embodiments of formula I, R is amino-Calkyl selected from amino-methyl,

2-amino-cthyl, 3-amino-propyl, 2-amino-propyl, 2-amino-2-methyl-propyl, 3-amino-3-
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-18 net hyl butyl, 4-am no-4-net hyl pentyl,

2-am no-2-ethyl -propyl, 3 -amno -3 -ethyl butyl and
Wa2@R1058421- et hyl pentyl . I n certain enbodi ment sPGE/EP2007/061782

formula |, R3is NC I -6alkylg-amno -C 1 -6alkyl

B PSR krons Sy atou and

B-atdshdraidmpylisdmiy10) - pr opy! ,
2- (N- et hyl am no) - 2msth| Eidﬁzl 3- (N-net hyl am no) - 3
met hy Itbegrigin erabqdnmeres ﬁ§/foaml ) RZ isiChytfsisharpimo-C salkyl selected

fl”o{nl\ﬁ %t%&rﬁl% ﬂ%ﬁg&h Itﬁ%etllwlgrﬂ}ﬁo) ei?hyl 3-(N-methylamino)-propyl, 2-

et h

GN -(rrN{lInSﬂﬁrhmb;}p’rdw) 24(1\@hieyﬁymw) 2- rﬁétbilhybl?}m hQNEﬁethammo) 3-
m no

tzle‘EIN_l@[ty\ly éﬁgh%ﬁgzlﬁwﬁ rngthélm_entyl ) N-rnethylarnmoy2 ethyl-propyl, 3-

|
gﬂ?ﬂlyﬁﬁ?ﬂ@a3 2t d?yl ?‘E&F&Yk&ﬁlarflmo) -4- eth }t)eﬁlt laﬁ] er‘%% larmnfanethyl 2-
ﬁéﬁﬁwﬂmm)fﬂhym(m-ﬁhﬂ?ﬂnﬂm)mpﬂ %(Tﬁ’ﬁhymﬂw) Fpropyl, 2-(N-

Ed B Phic For SR eiind} Bt i tipmino -

ﬁlfetlfyﬂfeﬂwlaz fN -3 1drSindy- et S'rdpyi @a(:l\gkfﬂhylaﬁﬁﬁd)% -etlaylbutyl, and 4-

sel ect éd fromN di réth m nonet h

Q\T(ethywimmeﬂﬁwymm) ethyl, 3- (N N-

i ot [ A DN BB o B Y 1 TS et 1907 RESRYES
&lédfbd\ﬁ&mﬂ@Nh&ﬁh@fﬁyMﬁm&nBﬁ@hBZLﬁ[N«'IWdlmethylammo) -ethyl, 3-(N,N-
P

N, N- di net hyl am no) -4- meth ent
Qm(qﬂlwlﬂrmnﬁbpmnybr%r%gN dzn@tlw%mlp@)owpyl 2-(N,N-dimethylamino)-2-

i]' %hg,i-ﬁ 3):yrh=)t @m&g&’@ in V1 pg‘wly+tyl 4-(N,N-dimethylamino)-4-

fﬂ.efﬂydiieatyn)at ﬁﬁmdmm&mma) (ZN,tIN‘l peld e/, BN IN- dieget el drying )-3-
i e ani np

gt:h%fl%:u‘w_lg (DB INY ugpﬁhﬁ]@}nua})oégﬁqhylpgntyl N,N-diethylaminomethyl, 2-(N,N-

%%%a%ﬁlﬁ&%%&h@l )N %fégﬁ}r%egli{l ny % )12 g\_l ’I(\IN(’ilﬁhEI(E)lmlno) -propyl, 2-

av.e¢ ﬂllftthamﬂnw}%ﬁmmtwht%f(N N- dlethylarmno) 3- rnethylbutyl 4-(N,N-

ﬁii_eélyi%;\lfplgl ?éﬁ%%/ tlqu]%u{]rﬁ%); %&ﬁw)&keﬁ% e?rgﬂ/llo) 2- etlgyl propyl 3-(N,N-
&re{lﬁllalﬂllﬁd))eﬁj% fyi’dﬁ‘tﬁoand“it ﬁQINLHi%ﬁﬁr‘la)ﬁllmoj s ifcat
enbodi ments of fornula I, i S 6al kyI sél ect ed

from hmemln er@bdﬁiymentpmﬁfwmulaa IsBpFSOpyI n- but yl ,

t but pent and i.s0 ;
OB EbARgE ol PR PSS EBL Y B bt
pm&lcu@aﬁioxsbn@nd cycl ohexyl, each optionally
substjtuted; C3.6cycloal kyI Cl. 6al kyl selected from

y@gyéllgﬁlégp'yq;el@iedeﬁq)r@yycloglgp@y]@ BYRIghutyds cwdgnepiyl and cyclohexyl, each

.6al kyl and cycl ohexyl - Cl. 6al kyl, the
g%tﬂngﬁfgﬁ%h ion of each being optionally

Substioblklybd; 6ach]ty1361d§teﬂ é&oar StldpadpiC, selkelc tedobut g, salkyl,
S q%?:lp‘gri le]o g Yl %%é%?f%]é%@l-%%]ﬁ?ﬁ/ the%:l}'rcl%g lgr%/po’rtiocr} of cach being

%m@ﬁ ltXﬁbsﬁHJtéd Byl Cl. 6al kyl , _
sul fonyl - Cl1. 6al kyl, amino -Cl. 6al kyl ,

het@lo- @adalskwll sai¢atied BImE21skhklyl oxaﬂﬁl salkyl, hydroxy- C1 salkyl, Cy.

S BR': Lon By nCr iR g S Honyt-c. alky,

Pvinood | dikgy.IN-¢ @zﬂkﬁaﬁﬁﬂfoo(?}’gaﬂﬁbf land M8-di-C, galkylamino-C_galkyl.
t et rahydr ot hi opyranyl, each Etl onal | y substi t ut ed.
heterocyclyl selected from plperldmyl tetrahydropyranyl, pyrrolidinyl, tetrahydrofuranyl

and tetrahydrothiopyranyl, each optionally substituted.
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WO 2008/ 055842 PCT/ EP2007/061782 - 19 In certain
enbodi nents of fornmula |, R4 is Cl.6al kyl selected

Wo eansssshyl , ethyl, propyl, isopropyl, n-butBCT/EP2007/061782

i sobutyl, tert-butyl, n- pent yI19 and isopentyl. In

t nmhodi t f
1, cal R TRty T eaaPuS pr KRG8 b e Shssighrmyretiy) o
gb??%l@&@idjbyl n- tﬁn&lrrﬁblsmw)erebﬁtyl n- p%n(yehMiswexﬁylhyl

nmet hoxy) - pr opyl (et hoxy
3- met Hoseytast @f@b%ﬁlﬂelﬁapﬁorm%l{h x<$n-6eﬁfw§ﬂxy Grlkyl selected from
TRk Pt Ry sk P RGP el STPRI TSR Rl -promyt
B ehox yyairbiys SiHnfeaivkly+Beibitly]- beﬁybw-maﬂhbﬁy}]bhﬂ%tah& U:methoxy-4-

2- (}){r}r{z‘phyl sul fanyl)-ethyl, 2-(ethylsulfanyl)- ethyl,
@et #8f¥sul f anyl ) - propyl , 3- (et hyl sul fanyl)-propyl ,

4 met E anesul r%é[ﬁy br ﬁ’rﬁﬁfa“y k4 %O P sulfanyl-C, salkyl selected from
thethyishifhsylicenyy, |ﬁmmhﬂmﬁ%@*(meth}’llsldﬁnlyai-ﬂhhyl, 2-(ethylsulfanyl)-

%gb ]gg (ggﬂ}yis&!ﬁ{?pylgfr%)gfQ;l(ietlglﬁslulféleghpmpé%3 methanesulfanyl-3-methyl-
%rh aﬂﬁ&ﬁﬁﬁe@@]ﬁlﬂyﬁbﬂ%fﬁ an@hh&i&tﬁ&'llsﬁl‘?ﬂﬁlllﬂ%&}i I ent 1.

met hanesul f on | sul f ony et hyl
3 ( neiﬂmﬁ@mmm&mntp pﬁfwmulafia Belsl’éﬂ @uﬂsw@twl )Cl mlbplwelected from

h
R RAE Dl D e R R M) LnethpmosmrndRbyhar 15
Remn i foang- hﬁaﬁmkﬁlﬁnvynyﬁmﬁﬁ; Bl-)(éthﬁlklli\l‘fdnyl)l-ﬁtopyl 3-

certain enbo |ments of formul a

Wmagg@ylfmyl@?amg}yl—@gqyé(fll—@gthpp@ﬁal[fé_nxl@tyl 4-methanesulfonyl-4-methyl-

{
Q&h@gfﬁg%ﬁé E ﬁi% Q@ﬁﬂfl ;(%1%8?%% 1- hydr oxynet hyl -
3- hygrmoeymqudlﬁemygf fmxmﬁlal mraf is}&iyeltd)gyl-cl 6€1k|yl selected from 1-(2-
1,1 t t

e AUy BBy TSy BRBRY S R SBroPY 1-hydroxymethyl-
Q X ef ta; -

et s Gt Bl A U

balrexyetitylf I-Gpderdynethyhprdpyil,, 2-Rydrok yeohydt dryd-hydroxypropyl, 2-

m no- propyl, 2-am no-propyl,
gY‘Eﬂi‘Wéo rrethyl propyl, 3- anmino -3 -nmethyl butyl,

4- am NPcctralBidd dRastY bf fo@mﬁm ne? & a@ﬁlﬁ(yjclgﬁlﬁﬁwelected from amino-
3-am no-3- ethyl butyl and 4-am no-4-ethylpentyl. 25 In

@@ﬂtyh|Zﬂarew©@®|hyishﬂ@lmpmmlnﬁ1aanmo PRPYI, § “amino-2-methyl- pr0pyl 3-

oS R 25y 3oL R 5 gy 2 fpron.amie-

&h{zllﬁufgﬂhﬁwhamlﬁm)l dﬂ[}@ﬂ%{ﬂtyl 2- (N rret hyl ami no) - pr opyl
2(N—mst | am no), - 2msthy|
3 ( N- Heg Ingmbpshiments g E‘dtg\l is N-C; salkyl-amino-C; salkyl selected

% %ﬁo%@@}hyg f?ﬁ]h%{étl%ﬁ%ﬁo) e’?yl 3-(N-methylamino)-propyl, 2-
(N -mimtll[Wdlrambm-pjop'&l @t-@yhiatltyj[dmmo) 2-methyl-propyl, 3-(N- rnethylarmno) 3-
h I I
%thgi@”uglh i yla@e 14y mst%yﬁaegfml}% éﬁﬁ%&@ #%Ei% &gt propyt, 3-
gn{ehl[ﬁeftﬂﬁbgime lb%lwmanb%ﬁﬁlhmo) -4-ethylpentyl, N-ethylaminomethyl, 2-

t hyl’am no

yl
&N (eﬂ@y@tfmsl@aﬂhwo}‘-@-ﬂhﬂhw@ﬂmpyl L-(Wethytaphinog-propyld 2-(N-

}I%I%]é]{‘)ﬁ% ﬁﬁ{lﬁ’g‘?l(o\?}’ E?h@\i B%Gﬂlnoir%mgﬁlylﬁuﬁpx (N-ethylamino)-4-

frﬂéﬂ@lﬂmﬁm NOXtHAA2hiRY)-PRMHyY bropyl, 3-(N-ethylamino)-3-cthylbutyl, and 4-
(N-ethylamino)-4-ethylpentyl.
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WO 2008/ 055842 PCT/ EP2007/ 061782 -20 In certain
enbodi nents of formula |, R4 is

WORNs@SsSE . 6al kyl - am no- CL. 6al kyl sel ected f rRCI/EP2007/061782

N, N-di met hyl am nonet hyl, 2- (sz- di met hyl ani no) - et hyl ,
3- (N, di net
2O TR bLPEBIN T B vt Gy

saédnd fi dim@tHyMnNneinggik el @TNog ﬁry[&i‘ﬁh &uyly B-(N,N-
(dlglédl\l-%lh%?q'hyll aFTIny!‘o;N 4 5 ?r]eizh@fm e 1) BHSYB-(NN

Qm(qthwramﬁbpfgnyhﬂr% cﬁn@thy%mlp@bwpyl 2-(N,N-dimethylamino)-2-

i]- %&,1 % 3):yl’fEt y%ﬁ@la -18®n§)|ﬁll§?ﬂ{%‘]lt,}’h 4-(N,N-dimethylamino)-4-

Nﬁfﬂy@eﬁfﬂ% ﬁﬂlN“d’lmmimina)-(2Mtﬁi‘l-pd@@ﬂiwmm-@iﬂ)etl%ﬂmm)%-
i ethyl.am n

gth(ylhu‘m_l I msqugﬁqhﬁ@;ﬁi%)g%t{h’ylpgmyl, N,N-diethylaminomethyl, 2-(N,N-
%&{N’laﬁ{lﬁ?ﬁé&h@?ﬁ N RIN 2 é@lmhloﬁ-@%r:l,'}g\_l ,%\INdiR‘i_hylamino)-propyl, 2-

3-et
oV dllythaMHnnc))—Mmﬁiyl'}n—)plrmmt%‘(N N- dlethylarmno) 3-methylbutyl, 4-(N,N-

éiie %,f{;\l-rplgﬁlaf%-&i/ tl?yrpgqrﬁgr)' %&ﬁb{%&e&%&a&g%o) 2%t ITIpIFIOp]SI(I) 3-(N,N-
drc(N1Dhidd £ oy fﬂof)ﬁddﬁt @N Whﬁﬁﬁr‘la)fﬁlnoj meﬂ{%ﬂlﬂeﬁtﬂ

enbddi nents o , i $ heterocyclyl "sel ected
from bi cpﬁétrautﬁmlqulmentepf @hlyndladpiir arheterogyghl stledted ﬁmm piperidinyl,

{egrtafl%% dr glflylflj@rrll%lohtd g &tet%tihﬁlar ! g%lhan n%t{)%iyﬁ@;%l%lgpgfmyl, cach
6 [dﬂdll;’zlslibstl%d s piperidinyl optionally substituted at
e 4- 15 position with Cl,6al kyl-, Cl1.6al kyl -sul fonyl

B}—ceé@a cynbod@)melgtgpf @ﬁg}g}ﬁdpﬁr griyiperidiny] opringlhy substituted af the 4-
I
PP TP ool kP p ) e Bl UGB AIN:.  10

ain e
hy&wmxyerﬂhdﬁabm;(bf folrfmutaelc Réisncestydebpyeamiys of fornmul a

, R4 is Cl. 6alkyl qu 6al ky certain
B}%@%@ém%iummf b Feamuta R@%ygrwf%%kwy substi t ut ed

l: rt i f mul a |,
%ﬁ&?ﬂsﬁfﬁ%ﬂ#&é‘ﬁ%%t%m%@% I R R GTRASIROAR. Pleal .

Budsstain enledimxizs b Afooyuial 1, RF is mondlyswﬂﬁuu‘ahdmadlamyﬂyl

ormula I, R4 is tra droe i ona
Lt osnp L RS HRI Roip oty T k! REpbalaty
SRRk R 8ia 8 yI§ 10T mJI al, R4 is tetrahydropyranyl, R2
is optionally "~ 25 substi t ut ed oxadi azoylyl, Rl is

met hyln @nf@nmnbos,hmemthyf formeladeRy & tatrehyotivremmt, R G$ optionally

R4 s 1t iahydropyranyl and R2 is
‘%(S@Jt%ﬁox'ﬂglam}fl gl{ Xl{r}'{ﬁ))odl ments of formula |, R4
IS tetd et @pyodanyits anNfbrindlal I§R @(t@)raﬁ‘)ﬂﬁbﬁyfﬁyl R is bftionally
certain enbodi nents of formula I: Rl is nmethyl; R2

pubstitgtedgppfigaeylyly Rs m@thvkﬁnédi fip V@thvénber ed monocyclic
Yis -

IEL SRR R KCIAERMl PREERL s cOmre
bptartaimadrhyo dsmbrgs bf formdla 1, R is tetrahydropyranyl and R? is -C(O)-NR*-NR*-
R
In certain embodiments of formula I:
R' is methyl;
R’ is:

an optionally substituted five membered monocyclic heteroaryl selected from

oxazolyl, isoxazolyl, imidazolyl, oxadiazolyl, and triazolyl, each optionally substituted;

-C(O)-NHRS,
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-C(O-NHR ; WD 2008/ 055842 PCT/ EP2007/061782 -21-
-C(O-CRa; -C(O-NHNHR; R3is: nethyl; 5

W@ yoBofmsapyl ; or cyclopentyl; and R4 is: hydP@KEP2007/061782

Cl. 6al kyl ; C1. 6al kyl -sul fonybt C1. 6al kyl ; or 10
tetrai}% )_c&\(gr.an%-yl. In certain enbodi nents of

f or mul Rl is nethyl; R2 is: an optionally
substld;(uj)qqufNqufgrenber ed nonocyclic heteroaryl

sel ected from 15 isoxazolyl, imdazolyl, oxadiazolyl

Bn#s:triazolyl; or -C(O-NHRc wherein R is hydrogen,
Cl. 6a Ié - cyclopropyl or Cl.6al koxy;

-C(O - d-'NRe- Rf wherein Rf is hydr ogen, CLl. 6al kyl
hal o- Skldmbpt] or or aryl -Cl_  6al kyl carbonyl; R3 is
methyl; and 20 R4 is: hydroxy- Cl.6al kyl;

Cl. 6afyqarcaiiliaddy| - c1. 6al kyl ;  or

?e;sq ahydropyran-4-yl. In certain enbodi nents of
ormula I, 25 Rl is nethyl; R2 is an optionally
subst hydroed Giicelkyhenber ed nonocyclic heteroaryl

sel ected fro [ azpl yl , imdazolyl, oxadiazolyl and
Ui azbr ey RSt b ng Ra i o
tetra{quhWbégagﬁA:ﬂl. 30 In certain enbodi nents of
formula I I's i'soxazolyl, imdazolyl, oxadiazolyl

b certam enlsidymentp gt formptailonal |y substituted with:
gi.SGaltwll‘; hal o- C1. 6al kyl ; Cl. 6al koxy; hal o-Cl1_

al’6Xy’" het er o- C1. 6al kyl ; cyan; nitro, anino; N
Rlis6al kyl am no; N, N-di - (CL. 6al kyl ) -

an optionally substituted five membered monocyclic heteroaryl selected from
isoxazolyl, imidazolyl, oxadiazolyl and triazolyl; or

-C(0)-NHR® wherein R is hydrogen, C galkyl, cyclopropyl or C;salkoxy;

-C(0O)-NRNR®-R wherein R" is hydrogen, Cyalkyl, halo-C;salkyl, or aryl-C;.
salkylcarbonyl;

R’ is methyl; and
R is:

hydroxy- C,;_salkyl;

Cialkyl-sulfonyl-C, salkyl; or

tetrahydropyran-4-yl.

In certain embodiments of formula I,

R' is methyl;

R’ is an optionally substituted five membered monocyclic heteroaryl selected from
isoxazolyl, imidazolyl, oxadiazolyl and triazolyl,

R’ is methyl; and

R" is tetrahydropyran-4-yl.

In certain embodiments of formula I, R? is isoxazolyl, imidazolyl, oxadiazolyl or
triazolyl, each optionally substituted with: C;_salkyl; halo-C,; salkyl; C;salkoxy; halo-C;.
salkoxy; hetero-Csalkyl; cyano; nitro, amino; N- C;_salkylamino; N,N-di-(C,salkyl)-
amino; C;salkylsulfonyl-C; salkyl; Csscycloalkyl; Csscycloalkyl-Cyalkyl; aryl; aryl-
Cisalkyl; heteroaryl; or heteroaryl-Ci_salkyl; or -(CH;)m-X-(CH;),-C(O)-(CHy)p-Y -
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am no; C1. 6al kyl sul fonyl - Cl1. 6al kyl ; C3. 6¢cycl oal kyl ;
C3. 6¢cycl oal kyl - Cl1. 6al kyl ; aryl; aryl- Cl1.6al kyl;

whedsnssswy| ; or heteroaryl - Cl. 6al kyl ; or - ( CH2RGT/EP2007/061782

X-(CH2)ri C(O)-(CH2) p- Y WO 2068L 055842

KR eaasRaahet 9 7 55Tty {95 -l gndy fen Ridefendenty

ianGPWIﬁIEBi 4 Yond, REidhydro¥r, €, Qikya, @P@ﬂmxﬁ?&n‘uﬁo N- Calkylamino
hydr 08 Cl. 6al kyl , Cl.6al koxy, am no
LN @ik (4 ke -anepo. Nnl R is higrogen or/C jeabkedl-no, and Rh s

e n r

PR BRE s G2 o B U AP AITERL g i €.
yalltyh, &lo-ChsBlaylkyd aryh@l| &tﬂ@l 6al kyl ; or aryl-Cl. 6al kyl .
In certai n enbodi nent.s of the invention the subject

%@mﬁi% badamefs of b iRt thepy bicstysamnoyngdy mam@reptysmlted by
?2 NOHI13 RII; wherein RR and R3 are as

?1 " herein. 10 In certain enbodi nents of fornula
I, RS is Cl.6al kyH,cC3

6sy cl oal kyl or
hetero Cl. 6al kyl . fn

ail N enbodi nents of fornul a
d- NRe- Rf or an

ai n enbodi nents of fornula Il, R2

o Wq i soxazol yl, isothiazolyl,

i m dazolHyl , pyr azd)gyl oxadi azol yl, thiadiazolyl or
triazolyl, each oBti onal l'y subspjituted. 15 In certain
enbodi ments of fornula I, R2is -C(O-NRbRe. In
whereai R ewbR direendefingtl ersimul a 11, R2 is -C(O - NHR

e A b B0 REY 181 % SNl

Br Ritadehifdimsntd ¥ efoemarn, 11,08 s -6 KRR hat@)XR ERRRR" or an
or arﬁl - Cl. 6al kg@car bonyl 20 I n certai n enbodi nent s

epticngHyrsubstipyted frge memberedymaxpcyalichetcaerylRf i s

Fyéjert% bl nts g%fo@?luﬁﬁ;[ I?IIS 8&%’201&%%@"@%%%?1 éx_)\,ahlazolyl

nc e aln e
1ﬂmdﬁ:ﬁﬂylapﬁaﬁﬂtblo dkeﬂﬁﬂbﬁyl ahiatl eyl e trikzo iR cach optionally substituted.

i soxazol yl, .imda oxazdl azolyl pr. triazolyl,
B]a‘@ﬁtaﬁ’p?ml?ﬂﬁiémmisgggéwad (o ARt ai n enbodi ment s

t 61:1]%{ g opyr:nentgzgf fo%muféjﬂ 61@1 Ey&(Cf)%ﬁﬁt Elqd RF Brﬁ ”Eka)V Cy.salkoxy

I sopr opyl I sobut yl ,
blu‘Eydcyclnal@htyl and |sopentyl

In certain embodiments of formula IT, R? is -C(0)-NR%-NR°-R" and R"is hydrogen, C;.
salkyl, halo-Csalkyl, or aryl-C; salkylcarbonyl.
In certain embodiments of formula IT, R? is -C(O)-NH-NH-R" and R is hydrogen, halo-
Cialkyl or aryl-C, salkyl-carbonyl.
In certain embodiments of formula II, R? is -C(0)-OR®.
In certain embodiments of formula II, R? is isoxazolyl, imidazolyl, oxadiazolyl or
triazolyl, each optionally substituted.
In certain embodiments of formula II, R?is:

Cialkyl selected from methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-
butyl, n-pentyl and isopentyl;

Csecycloalkyl selected from cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl,
cach optionally substituted;
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C3. 6cycl oal kyl sel ected from cycl opropyl, cyclobutyl,
cycl opentyl and cycl ohexyl, each optionally

WG awsn5Iser ed; WO 2008/ 055842 PCT/ EP2007/ 061782PCF/EB2007/061782

C3. 6¢cycl oal kyl - G _6al kyl selegged from

SR TR T L M T I ——

gaie Q@kl@pbm@pd eyl @hd @?&Bhe PECH‘ \ch110! the @%lba/lkyl portion of cach

substituted; het er o- Ci kyl sel ected from
bﬁmgapwaaxyubse@t@bmyl hydroxy Cl-6al kyl, Cl- 5

& LR B8 it oo s Craio

LlkyBallfayl - Sukdlonly Cr géilkﬁahk"mlyl-cl gatkylpCr lkybal Kyryl-C; salkyl,
N-Cl . 6al kyl am no- C1. 6alk¥
mo(?u@lkywww%{m AgunerC G@IHW and N, N-dig 1 eglkylamino-Ci salkyl.

I

ﬁ{l%st R ug%(lgg?g?gh’lﬁla R obife afmk Q%klg%{%%’ﬁadlazo?’lyl
Inxaﬂﬂnrﬂﬂqdnnaﬁsoﬁﬁnﬁ@k@&ano an optionally
gybstltuted five nmenbered nonocyclic heteroaryl

Sected from oxazolyl, isoxazolyl, inmdazolyl,
oxadi byl , and trlazolyl, each optionally
substituted; -C(O-NHR; -C(O-ORa; 15

- C( O) aiNpptidraly substifgied fRa: ingmbered mqnpcyc&iydje@ma@ﬂ)qelec@d from

f = N N
RS BRSO OB i
monoc )quRteroaryl sel ected fron1 i soxazol yl,

i mdazo d&' oxadlazolyl and triazolyl; or -C(O-NHR
wher eif{ CRGR"; hydr ogen, Cl-6al kyl, cycl opropyl or

Cl1. 6auﬁgﬁ NRd- NRe- Rf wherein Rf is
gdrog %gi%@gﬁﬁxﬁa hal o- C1. 6al kyl , or aryl-Cl_
Baiskyl car bonyl ; and R3 is nethyl. In certain
enbodlnﬁkLs of formula Il, R2 is an optionally
subst Fu¥ed five nenbered nonocyclic heteroaryl
elec&ﬁab bR dsoxazol yl, imdazolyl, oxadiazolyl and

30 triaz and R3 is nethyl In certain enbodi nents
of focynldm;nlyﬂ R2 is isoxazolyl, imdazolyl,

ancgeg‘tlaglzeo | B/Odlrnents of formula II:
R’ is:

an optionally substituted five membered monocyclic heteroaryl selected from
isoxazolyl, imidazolyl, oxadiazolyl and triazolyl; or

-C(0)-NHR® wherein R is hydrogen, C galkyl, cyclopropyl or C;salkoxy;

-C(0O)-NRNR®-R wherein R" is hydrogen, Cyalkyl, halo-C;salkyl, or aryl-C;.
calkylcarbonyl; and
R’ is methyl.

In certain embodiments of formula II, R* is an optionally substituted five
membered monocyclic heteroaryl selected from isoxazolyl, imidazolyl, oxadiazolyl and
triazolyl, and R” is methyl.

In certain embodiments of formula II, R? is isoxazolyl, imidazolyl, oxadiazolyl or
triazolyl, each optionally substituted with: C;_salkyl; halo-C,; salkyl; C;salkoxy; halo-C;.
salkoxy; hetero-C;galkyl; cyano; nitro, amino; N- C;salkylamino; N,N-di-(C, salkyl)-
amino; C;salkylsulfonyl-C; salkyl; Csscycloalkyl; Csgcycloalkyl-Cysalkyl; aryl; aryl-



10

15

20

25

triazolyl, each optionally substituted wth:
Cl. 6al kyl ; hal o-C1. 6al kyl ; Cl. 6al koxy; hal o-C1_

W@ 2008053842 het er o- CL. 6al kyl ; cyano; nitro, am nRCT/EP2007/061782

Cl. 6al kyl am no; N, N-di - (Cl. 6abkyl ) - am no;

1. [ kyl | Cl. 6
EoieRy ety oo Yy o g S s n-v-
RQTJ)EREW&Q%? 81218 q 24chGad @ahdankly @@bﬁﬂoﬁraﬁdlY &kh independently
het er oaryl - Cl. 6al kyl' ; or -(CH2) m X-(CH2)

@( Q)' M’Q?ba k;ond( &@ngh@r @iyl q8,1k0|§y, E{f{nl@%,cm lCl salkylamino
bERGAEC G I il Mg R i h M ech, ST BT

Cl. 6ahka=xtyun ﬁﬁbdﬂkirneﬂ‘ﬂs OCﬂ;rﬁlalakIy RA&is cxadia@dlyl optionally substituted with
yl)-am no, and Rh is hydrogen or

@1636%}{144%% 64”@’16%%1'&1 q1-@ipddi ments of formul a I, R2
is ox t

1) o T oo A0 e U Lo
spboscitod hy orofuld HE |nvent| on the subj ect conpounds may
be represented by fornula Ill: HBC OS5 ONR NON N
NNO H13 R II1l:H4e sherein R5 is: hydrogen; C

1. 6al kyl ; haI 0-C 1.6a Cl 6al koxy; 15 halo -C I

nitro, amno;
$ky| ) - am no; Cl1

111,

wherein R® is:

hydrogen;

Ciealkyl;

halo-C, salkyl;

Ciealkoxy;

halo-C, salkoxy;
hetero-Cysalkyl;

cyano;

nitro,

amino;

N-C,salkylamino;
N,N-di-(C,salkyl)-amino;
Cialkylsulfonyl-C; salkyl;
Csecycloalkyl;
Csscycloalkyl-C gsalkyl;
aryl;

aryl-C,ealkyl;

heteroaryl;

heteroaryl-C, salkyl; or
-(CH2)m-X~(CH2)»-C(0)-(CH,),-Y-(CH,),-R®
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25 aryl; aryl-Cl.6al kyl; heteroaryl;
heteroaryl - Cl. 6al kyl ; or -(CH2)m X-(CH2)ri

W@LEBAO3BHL) p- Y- (CH2) gRg WO 2008/ 055842 PCT/EP2007/061782

PCT/ EP2007/ 061782 -25- wherepwm-in, n, p, q each
|ndepeﬂdently iIs 0or 1; Xand Y each I ndependently is
a bond 8, "or -NR whereln Rh is hydrogen or 5

CL. 6al kyl ; maAgp, ReeacB idtepémgatly is@lobml kyl , Cl. 6al koxy,
anmino, N Cl. 6al ylam no or N/ N-di-(C. 6alkyl - am no;

and R2 andXRedyf eachsndrpendradly ies Bond, -On of eNRapherein R is

Eg@gg nts of formula Ill, R3 is Cl.6al kyl,
3 yc oal kyl or hetero- 10 Cl.6alkyl. In certain
enbodCigatitd; afd fornmula 111, RB is nethyl, cycl opropy

or cycl openty In certain dlnents of formul a
11, Rrs isR %WYQ%H 1621@%“1 [8;}63 A%y ¢hyyo, é\é-l@lyglalkylammo or

Cl. 6alkoxyN¢@qﬁg%ﬁgﬁ2€pg QY Yandnet ero- C1. 6al kyl, cyan,

nitro, am no am no
RZ hacR? ét@lasﬁaﬁlkwill)er@m no, aryl-Cl.6al kyl, or

P gtr renrjftgg%ﬁaince]fﬁgo XIHSS/{# %é laclgikggsln(ﬁe o &igytlcﬁoaqlzyl or hetero-

b@&ﬂkﬁn 6al kyl , Cl 6al koxy, halo -C I -6a|koxy, or

benzyl, the phen portion of which nay be optionally
subst Int esreth embpddmentaphfosmb bdilrRA ismethyk oyeterapyliar cyFepentyl.
is hy ir 1. 6a hal 1.6a z

5% oni BT SRR Rr GPBHEHTG R R roecel Foliy. hato-Ciatky
@Hm&lxl?eﬁﬁlﬁ-@%aﬁ(@iﬁlhb@rd U sallR3, ¢}&n6:]m@él|éﬁ)ﬁho N-Csalkylamino
C3. 6¢cycl oal kyl or hetero- Cl.6alkyl, and R5 is

Wﬂwdéré‘émaﬂ@i) BalRydy!- ﬁadsaék}d;lOfé@qu%ryl-Geqqﬂwl
hl gr
et B AREE Aol SPIGRARIT K s IDrSUOC IROADRLE catn

Resallkeky, Rdo-(RisalkoR9 oabethh thesptadnklypordon eDwhh msayebe optionally

alky noi ety, such alkyl is preferably |ower alkyl,
betitutesls ¢1- Csal kyl, and more preferably Cl-C4al kyl .

ﬁ’l‘@eﬁrﬁﬁﬁ&ﬂﬁdd‘fﬁéﬁt&’ oPFo?&HIa"JIW R’ ?sclgﬂl @%& | ] Qfky3, E}{a'ios C? aﬂE;hebenzyl,

conpounds of Fornul a i ncl ud ts derived f
&mhhgdnmzﬂamﬁd$kﬂubhmah hydrochloric, nitric,

PROSPIOLL i RS RUSERTHCR & GEUBRLR, igoutyt o e
defdiMatand R’ is hydrogen, Cisalkyl, halo-C,salkyl, benzyl, 3-chlorobenzyl or 4-
chlorobenzyl.

In embodiments of the invention where any of R', R% R®, R*, R’, R%, R", R%, R%, R®, R,
RE and R" is alkyl or contains an alkyl moiety, such alkyl is preferably lower alkyl, i.c.
C;-Csalkyl, and more preferably C;-Cjalkyl.

Pharmaceutically acceptable acid addition salts of the compounds of Formula I
include salts derived from inorganic acids such as hydrochloric, nitric, phosphoric,
sulfuric, hydrobromic, hydriodic, phosphorous, and the like, as well as the salts derived
from organic acids, such as aliphatic mono- and dicarboxylic acids, phenyl-substituted
alkanoic acids, hydroxy alkanoic acids, alkanedioic acids, aromatic acids, aliphatic and
aromatic sulfonic acids, etc. Such salts thus include sulfate, pyrosulfate, bisulfate, sulfite,
bisulfite, nitrate, phosphate, monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate, caprylate,

isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate,
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W@e00de3558m/dr oxy al kanoi ¢ aci ds,

from organi c acids,
di car boxyl i c aci ds,

such as aliphatic nono- and
phenyl - substituted 30 al kanoi c
al kanedi oi ¢ acPUBEP2007/061782

aronatic acids, aliphatic andpgaromatic sul fonic
ts thus

| ude f
B0hdute rieiodts B ipf PlebBod & fioeh B HSFeotint RbGrzogte, phypalate,
B&iﬁamatf@natmqme@mmw Eﬁ@r@ﬂf&@te dithyd 1R800 PROSHE Adr@rate,

nmet aphos hat e, ophosp ate, chloride bronlde

r
methapesuligpae.sane, it Dhlen Adivagoaicrenlieq prselts of ayppaagidssech as

bt i ELRERI o AR50 B Sl T P a3 BRROREres. M- ctol.

“Parmacvd et Salts, b enafdivenacdiionidfatanz @atog7, 66, 1-19).
di ni trobenzoat e, hal at e,

nmet hyl benzoat

benzehB %ﬂlg éﬁi@@%n saltgiod éfr?é@awceﬁ@p@nésp%émpa@éf%@ contacting the
fbd E@s% For h%tsﬁfﬁd?alé %ﬁ{?ﬁn Jrahd 8&6:8d acid to groduce the salt in the

met hanesu nate |ke so contenpl ated are
saivestiofal axihmy. Fod fise base forascandregegakmtahldy ¢dngacking ¢he salt form

gncg ,@lgoaseg.{l)r{]dgﬁéelatl alhgﬁjgp ﬁ?ggeat egcgﬂerl%gglflo(to]rgl r%)ég népofhe tl?ee ‘tgase forms
FHRF meafUbi ‘P@kbec@ﬁﬂe %Ql@ Eorms G rhewhif in JSEIJEaCrHl phydi&al BEdfdrtics such as

addi tion salts of the basic conpounds can be prepared
mjulsbintiapoiangolvemss, tut ethebeisetheorl atk chuinalsuftp |thauelt¢spectlve free
to produce the salt in the

@%ﬁg%%@FHﬁ%f0%&%8&?°%¥H“ﬂ$?%e base form can be

Regestaive doRpoeaRtiastdopdint O &/ ithalnt a§ReNdf the ilvedtidiAge shown
and isolating the free base in the conventiona

helovwan Talled . free base forms 10 differ fromtheir

re
pr

spective salt fornms sonmewhat
operties such as

in certain physical
solubility in polar solvents,

but

onmetM se the salts are equivalent to their respective

free base for nllr poses of the present invention
#RedN@§%ﬁ$%PWW€ &onpounds in accordance with one RYFéMtH
of t o] IS TABLE
o TS B BB A o
14- I\dahytitb-p’}iﬂﬁi&[Zl;ﬁati]pyhﬂﬂdlﬁ-)éeyl}bénEﬁd adiy dredrypystan- 4t Y2AHA126.5 °C
di Wd%thwwa%f[@@ Hy Byt - tstrahydenpyri-daci d
met 15 - - °
G L e P T W e U G T P
an-@5-- Ethyl [1,3,4]oxadiazol-2- yl) 2- rnethyl—phenyl] 8- rnethyl—
I di hydr. o- rim . yl]= o
3 y ?%‘:'Q %&g Q}j_r@n-)é }éamgy -[Sg—loll_)y(rg{?'olg%ﬁﬁpyr mi 1n 7 one 25?.8—626.0 C
l MR- BZAEthe!-Y (3 et R Al 4 %)2121 ayfl- P
2- ?% et rahydr o-b ?a% (%fn){/e llzglgfln[n%j ]9% b );?n[e y]] yrimd
4 n-%(wﬁndl}@ﬂﬂrpﬁaﬁzleylammo) 8H- pyr1do[2 3- d]pyrlrnldm 7-one | 235.0-238.4 °C
S—Methyl =61 2—ethyt-—5-(5 “.”{.lzt Ay {
1, ﬂ%-é&-ﬁﬁw%%? Hprpilipzqfrrsnir 2 mathyl-phenyl]-2-(3-
2- (R &30V Qydpk ARl V8 15.11% o R ﬁ@fﬁZ 3-d] pyrimd
5in- ne 2 5. % %@h%,(), i ﬁﬂ' 0? f\; 113.5-115.2°C
1,334FOKéaﬂézmﬁndqupna nethyl phenyl] 2 [3 hydr pxy- |
RV A LS o ARRT L) I RS ERTRL A AP AL
6 (tetrahydro-pyran-4-ylamino)-8H-pyrido[2,3 197.0-200.0 °C
N-Cyclopropyl-4-methyl-3-[8-methyl-7-0x0-2-(tetrahydro-pyran-
7 4-ylamino)-7,8-dihydro-pyrido[2,3-d]pyrimidin-6-yl]-benzamide | 239.3-241.0 °C
4,N-Dimethyl-3-[8-methyl-7-0x0-2-(tetrahydro-pyran-4-ylamino)-




5
8-

113.5-115.2 C pyrido [2,3-d] pyrimdin-7-one
Met hyl - 6- (2-met hyl - 5-[ 1, 3, 4] oxadi azol - 2-yl - phe

nyl)-2

W0 2@805882 ahydr o- pyr an- 4- yl am no) - 8H pyri do[ 2, BCT/EP2007/061782

19

702000C

sl A Ay Iy I

-2

"

e |

5 1

_I ")

sy

NF

# -

'O

ra .1 Az [+ +v
[ OT 1T Iyl' = UAU= LA

;$b|U§AMBHOHﬁM) ret-hyt—=3-

Sy

g 4-
nz

L R S e e e e

ani de 239

yb06.5210.6 °C

4,
| am
9(A

206

, 8d]g

Ne-C3-ivistliapiesudtop gl- hretdhlyyi1-cThydaroing)- B tratthwlky B-0- pyr

ﬁg% %w%})ﬂ]&ilg L]oxadlaz/OEE-Z O7/egy %%%prrlcgob%

i@ T7mei dof 2, 3-d] pyri mi di n- 6- yI ] - benzam
210.6 C 2-(2- I\/ht hanesul f onyl -

an-4-y
Nane

469
de

- met-Methydtthl-mathyby - (%mpélmymxaquzf 9)- phenyl] 2-

t(géfaﬁ5 5]%%%{ Q éjlaﬁlglllpflbﬁ,lﬂg] dt)2a37_ 8ﬁpyr1n}{d1)n Pgﬁeenyl

At

- I\&Meﬂhylﬁ'r [22mp®l hyl(4B-[( 3;41tbyL3-ypoeaal-25- yI) -

e(ﬁt@ﬁy@rpd%@tréﬂlmlyphﬁﬂwldsnew}nyalap@nﬁ MNpyr

phenyl
A49r16.0 °C

YRS ool -;f-oxﬁ W TSRS e tihin)-7.6-

edlhﬁdtyquﬂd@waa]pﬂenﬁh@mmpu Db8ikopitriledo[ 2, 3- d] pyr

-one 214 9-216

P33IF1254.1 °C

- %{%QIH@[@ZM ﬁ&HZ ety bpbenytlet-pHydeo- pyr an- 4t

?1 %ra ydrl)zp

ro?pyr |%%T§_,yé%néi]n%{/ rﬁytr:lldo[263 myngn%l? ik

yl am
417

36-p5- eﬂiﬂsloﬂnutgil B-3, g}o(xidlﬁzollQ -yl)-2- rnethyl phen?;l]l&z 13
azo met et

%ﬁ%ﬁ&“ﬁ%@?&% mrayr‘la%%aﬁw}ogs%i ﬁwaqi%{ zys d] pyr

[(gB?rlrﬂdzn -7-one

| sobutyl -[1, 3, 4] oxadi azol -2-yl ) -2-net hyl

'5din

- pheny

- 8MciHlyl-6-[2-methyl-5-(5-methyl-[1,3,4]Joxadiazol-2-yl)-phenyl]-

yﬁ%%{%&"}n o gﬂ:ﬁ'%&%,gg%r pyrlm%ilma

910?10) -8H pyrido[R

5%5.0.278.8 °C

:'\@3%5 L‘Pdhﬁ)rp%@%{)n Fl,%QIdglﬁillQ%dsliﬂ-yl]-2-rnethyl—

xadi azo

- gﬁenyll} vty 8B (pyrahgdi hyBand}-ylaniine 8 H-pridold., 3-
278..8 _C
,flayra%m -470e-

6- {5-[5-(4-Chloro-phenyl)-]|
2-yl]-2-methyl 16

529

,e(H ?xgld zal -

de@%bgs %4-@ﬁdwl]be§zﬂ)tﬁt3“ @j&x%&o@bﬁtﬁm%&’thﬁm no) -

pyrim
1[1@111/]4 &;hjethbe{f{gqﬁlzlyy(}rofpyranA ylarmno) 8H-pyrido[2,3-
2-y| ]-2-nmethyl 17
-2- (tetrahydro- pyran-4-yl am no) -

H- pyr

543
BH- pyr

&op%%l-@gmyﬁgolﬁh@n .3 4w@d1azol 2-yl)-2-methyl-
(5-isobutyl &
-8Hyrido[2,3-

bﬁ AL A A 08
ecmgy%mldlﬂget rahydr o- pyran-4-yl am no) - 8H pyri do|
1

20%.

19

-one
8-Cyclopentyl-6-[5-(5-isobutyl-[1,3,4]oxadiazol-2-yl)-2-methyl-
phenyl]-2-(tetrahydro-pyran-4-ylamino)-8H-pyrido|[2,3-
d]pyrimidin-7-one

529

20

8-Cyclopentyl-6-[2-methyl-5-(5-methyl-[ 1,3,4]Joxadiazol-2-yl)-
phenyl]-2-(tetrahydro-pyran-4-ylamino)-8H-pyrido|[2,3-
d]pyrimidin-7-one

487




d]
1,

WQh@apsis42- (tetr ahydr 0- pyr an-

52

pyrim di n-7-one 8-Cycl opentyl -6-[5-(5-1sobutyl
3, 4] oxadi azol - 2-yl) - 2- net hyI 19

9 d]pyrimdin-7-one 8-

-
4-yl am no) - 8H pyrPUDER2087/061782

a—nl

ain

Iyl fret r1 1 Ava
I et nyr—1 1L, o, 47 0Xa

~N 1

[y
= JT

R\ (2 S aYizivay
h _ do[ 2, 3-

gsﬁﬁyklbﬁﬁoﬁa%ﬁéﬂ%ﬁﬂéﬁlg}ﬁeﬂo% Brh r?ﬂ 5 gﬁg&ﬁdm&h@ylw 0

21PC"II)’1EF1’2 7%@@117@2 pyr@&4#/1mm) -8AuryodoA ) MP/ MkH
82(,%]? %%ﬁl?)?lo'n% [ 2- met hyl - 5- (5-net hyl -[ 1, 3, 4] oxagfZol
ggemﬂyhogro@yels@lﬂﬂesﬂm-ﬂow @I rothaRy 110 )3; bk 4idzodo[ 2, 3-

rim

_B-Gnd )@%myrz (i e i ghhy -

A |54 e 924 513
2- (f]?l 1ﬁ'enyl]chf (tetrahydro-pyran-4-yl am no) - 8H pyrido
[ 2 @{5 BsLBenzl]-py,B 4ﬂﬂ>ﬁ'dﬁ231 DRb- ﬁm&ﬁry{ §h&$"I‘]ZSLhreEhyl-
1,3, 4] oxadi azol - ) - 2- et hyl - phenyl ] - 8- net hyl

23- * @?VMH? ayrayﬁaﬂamlw&ﬁ m}dOéWpﬁpyra@{dzl -3:08F p yé‘?%‘ d
5 NEP RO & Lo el h S e ety B S lpadpeq -2
1, 3p%h@l)}&d(tﬁﬂhb’drz-p&rAn-ﬂlblarnmo) 8H-pyrido[2,3-

24hhenyl ].- 2- (tet rahydr o- pyr an- 4-yl am no) - 8H pyri do[ 283-
4879 IPH B EHUen- 7- one 6- “ o 5 .
I{ 9 2(% 95 (3R O oRERAY 1) 3 b i e 828k ngiz Y1 - 2y et hy

hemehyl}g—metﬁyj/-lz (ﬂﬁl(ahﬁdméﬁwﬂf b-ypyminm)-8Hplyeidd [203-- fyf

2%Od’\}g (g#?i d] pyri m di n- 7- one
4- PWI £2%et hyl - 7- oxo- 2 (t et rahydr o- pyr an- 4-y| am
no 6 _ - _
i g e Lanr BT gpes teralydropuny-tlamino) T

2(}1y dchhydrd@ythﬁ@@ 3- d]pyrlrmdm 6-yl] benzmc a01d hydra21de 409 _
BP9 IV N it RSO (IR e e P M R
di 1 bc acid

A hsanaurgls ool o,
4- I\mltflnyma:-em)hmtrwdw 0xo- 2- (t et rahydr o- pyran- 4t yl ani
o I Sy BT B A ros eI BRE e bt v -
527d1hﬁh‘8fp¥h@6@t3lh Ellﬁeﬁﬁ16j -benzoic acid N'- _

284- [ 8- met oxo - (t etrahydro- pyran- 4} §2ani
no)phﬁng]aceggl hydra21de
N P Ry P A TSt 7 SRR T e

29 dihydro-pyr1do[2,3 d]pyrimidin-6-yl]-benzoic acid N'-[2-(3- s61

chloro-phenyl)-acetyl]-hydrazide

Compounds of the present invention can be made by a variety of methods

depicted in the illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally

are available from commercial suppliers, such as Aldrich Chemical Co., or are prepared

by methods known to those skilled in the art following procedures set forth in references

such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York,

1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science
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Compounds of the present invention can be nade by a
variety of nethods depicted in the illustrative

W@ 209Bl088HE reacti on schenmes shown and descri beRCTEP297/061782

The starting materials and reagents used in preparing

RUAGr ! TR BRSNS B diprka Syl Bl Bhe e i, Wi &

861%: Ne@PR6 R 1991y VERINRGAS4K Mo iy inp 8$@th&thd deh@fbnisohdrh& are
art foll ow ng 1?procedures set forth in references such
B

msroty dhwstratafec fpes apcthodrdageteisthe spmppydsiod tiyieseas inyention

g%ll t?eysgﬁ‘thgglggd, a‘{a}ﬁ Vhr &%Enodiﬁgagi%ns éoéhgﬁgnt]rfgﬁg reaa?%ﬁemes can be
em'stry o r bon Conpounds, Ssévier Science

2R08ARDEBUR: RGFEERPOMGALQLILIEB 2 the 28t HAubigirsfeees fo th8&I%closure

Vol unes. 1-5 and Suppl enental s; and Organi ¢ Reacti ons,
gntapedsin thispPlikginyor k, 1991, Vol umes 1-40. The

f ol | o i i -

11 st SR HE DR, RRARE 1R AR (R n0EEE Pikign schpms can
bhmsoatedsmdtpurifive ftdesined wang toaventinhkbstlreges andudagibotisot

ifications to.these synthetic reaction.,schenes.ca
BB ieadurding aiifra: SYheria bR SRS gd n ikpeuch
AlalerR\aRBe CRIBEE S RIS n U R hATHER s, BONHALMBYsibd] constants
this Application. The starting materials and the
pmt spepteadidataes of the synthetic reaction schemes can
be is ted a uri fied if, desired usin onvent ional
D echn P AR SRR i coBlet E T, SRR S PRy are
eorifutticl ahi@nn ifdry shdlsphczaht DfosphlFio FBIsQGE aphcactasitkeinperature
li ke. Such 10 materials can be characteri zed usin

woav ehfrPordbungdnis, to abeitdl i, phyastrelarabbofigmaabpyt 0 dadp about
RS 45 BrerrBuE SR PO Y af on {aFelor bBhibapt diperacre

é‘.g.d%olﬁ'%“@?” at nosphere at atnospheric pressure at a
réaction tenperature range of from about -78 Cto
about O1&0pCificmethod f@fee@ving plyriondeappidond cEmpouabB@idithe

15 125 C, and. t preferably and, conveni ently at

IyERion iy 8%?%@%@8:1’% ge ?‘é‘n’fféi’rﬁ’cnﬂ r%,t s iieber?a%gdf loygsr alkyl,
fnd RNR°SRE R b LasRERQANSOK Preparing pyrim do-pyridone
conmpounds of the invention is shown in Schene A

Belleow, Awherein "Het" is heteroaryl, Ris |ower alkyl,

and R4, R5 and Ra are as defined herein. 20 Scheme A

WO 2008/ 055842 PCT/ EP2007/ 061782 -30 O CH 3 O 2H3 NOH

OStep 1 OStep 21~/ Step /1IN I SANNHSNC a S
NNHbCH R3C



10

15

CH3 CH3 R3 NCCHO Step 4 RR S A/ NV \'\ O NNH1
13 yOo CH3 dRI1 1 i OOCH3 CH3 R3 f O OA Step
WG 200R038¢p Step 7 Step 8 N \ RCI/ERR0D7/061782

6 R Rl

Ht SNNOOSN-= Oh RL Rl Step

9 N\ \ ) NHet Ht OSNNOHNNNOCHRS R4 R3 3
t

In step o;ykchene A tre nfgﬁ of pyri m-H W th
a py y am ng, R3- N eTo~polsdp2aprotjc dol ventStep3
conlli tilons pr-ovides gﬁppgund b. “Redutti g ke ester

gfoup onc cenpound B”iTN'sTEP 2, provi descan al cghole c.
Oxi.dat i on of al cohofH.conpoehd €T in step 3 5 provides
car boxal dehyde conpound d. In step 4, reaction of

4
N
NRaR b
S
t

car boxal dghyde d s¥ptuh diester conpo n the
pr;igﬁte of a baseprovides a pyrim do- dong
cQ :Q; f In Step 5, the est@rss Ovpound f

ng¥ uhdeffo suirable reaction to £
hétler oar W - subp conmpoygnd K. ")
treatnent of corgound f Skt h ger op nﬂ321onegoxine under

f gl | owed by 1d, will provide an
i soxazole. 10 A ténativel Feap
conmpound f may be reduc t hen

the ester gro
to atfP8l cohol an

sel ectivel y oxjidi zed t0 an al dehyde g nd the
al dehyde conp l may be treated wt and
ammoni drlexide tne® ie&dﬁin h1TRe 2

N
¢ carried dut instead of JIstgp
co Ao f-wt h arf ne  HNRaRb st'o™ d~ani de conpound
g.afm1de Conpoungl g may then gndergorsuitabl® 15
reaétion to forma het er oaryl - substi tuted conpound It.
For exawpl%ﬂ where Ra and Rb are

R1
Step 9
N Het NI XN Het
o, M PP
SN N N0 HN- N o
| |3 1 R4 R3 l
CH, R

\\ %

@)

In step 1 of Scheme A, treatment of pyrimidine a with a primary amine R*-NH, under
polar aprotic solvent conditions provides compound b. Reduction of the ester group on
compound b in step 2 provides an alcohol ¢. Oxidation of alcohol compound ¢ in step 3
provides carboxaldehyde compound d. In step 4, reaction of carboxaldehyde d with
diester compound ¢ in the presence of a base provides a pyrimido-pyridone compound f.

In step 5, the ester group of compound f may undergo suitable reaction to form a
heteroaryl-substituted compound h. For example, treatment of compound f with propan-
2-one oxime under basic conditions, followed by acid, will provide an isoxazole.
Alternatively, the ester group of compound f may be reduced to an alcohol and then
selectively oxidized to an aldehyde group, and the aldehyde compound may be treated
with glyoxal and ammonium hydroxide to yield an imidazolyl group.

Step 6 may be carried out instead of step 5, by reaction of compound f with amine
HNRR” to afford amide compound g. Amide compound g may then undergo suitable

reaction to form a heteroaryl-substituted compound h. For example, where R* and R" are
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WD 2008/ 055842 PCT/ EP2007/061782 -31 hydrogen,
treatnment of conpound g with dinethyl formam de

waleossossgkncet al foll oned by hydrazi ne aff or dSP@EI/EP2007/061782

triazinyl group The sul fanyl 3gcoup of conpound h may

n st ment
b Re e SNEt Srea s RACE i el Bp B Hyice Hhrh A afIRF GfisOtiowed by
HﬁﬁwﬁmgﬁﬁQGQEQMwmhyliﬁﬁ 5 dlsplaced by reaction wtih
amne R4-NH2 to afford conpound which is a conpound
of f ol heswfanyl groue ebeerapread i msy thie be avidined éthstenvﬁrby treatment
[ 0 S

hp%falc?i 3 a?lfor& {lﬁfo Eg&% Vngis I %ﬂ%,gge égtk%ln]g g df%hﬁlpound 118

dﬁplacdadj’y Iexanml vetih AmingtREENH, wodffoed Rdmpouralj, bfﬁlchneab@dpound of

with a hydrazine |nshead of an amne to afford a
ekl g dceasapse MdthtAS INVER&AM) whi ch 10 coul d then be

conveff,ad vhilidRBf ﬁ?é%%&%lﬁfeeof Stcﬁérﬂg A240 E@smﬂlé hAZAN1Bsuggest
or other”heteroaryl ‘group in a subsequ reacti on.
fhemssluty @rhdscgkidleg sn e acto Fpoeradpld, uastdp g crapotel f may be treated
oxi di.z d as d scribed i.n st and ect t

PEb RGeS oL denits othed b E Sb@ROuflng) yguen) which
831NS BRUDBIoRIERA iRo ah ’oxgdﬁﬂqe Iiadid18 driate, Wr 8l heteroaryl
addi ti onal conpounds of the i nvention. 15 Referring

gROWp tina M@WHBT%QM Hbe s@fméd@mes 6 lorormmmlandrgf and g may be

P)él\a%g(lij %;'crlb 18 stap e\rfgnqci %Ject E%reaﬁip i e%a%}ng agziescrlbed in step
defitnahsbficat fleps) 758 hed® obhitted\Ed ViORIGIIARRE42compounds of the
PCT/ EP2007/ 061782 -32 R1 Step 1 RR1L Step RL Step 3

RVPntw@l Br Allyl(nBu)3Sn O1 H2NNH2 H2NN (R _)O 0 O 2

N N REFERay o oot bl Rk b gy v

ﬁiIVé]ﬁIl(ﬁl iREhown wherein R is lower alkyl, and wherem R', R?, R* and R’ are as

defined herein.

Scheme B :
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Step 7 ~/ ~NONOI MCPBA ONNSHRS5HC
R3tRSCHsRsSINNHdRR Step 8 N N~ -0 ON
WOND0305382N-R4 a 0 O NNNR R5 U 13 | WR5 vPRBEP200F61782
CH3 In step 1 of Schene B, brgpobenzoic acid ester k

IS aIIyIated by treatnment with
ch as aR' al | Plept’ri al Ryl <

an kyl ati ng agent
R _gLB%ﬂford al

aci d ester>5 . m RReund i's >
e AR R ooy (R0
o g 0. The hydrazide co un,q ois then ubj egi2d o 2
to reaction with anhydride pin Step 3 to yielde B
phenyl oxadi azol e conpound q. In step 4, the allyl
group of conPound q is oxidized with'periodate or R’
ot her o ng reagent to aff phenyl acetic acid
co In st a phe ic aci thyl Ny
esg'z\?‘ coffpound _ghsgﬂfa_g.rmebl\b 10 trat n&ns.?eﬁ»co ouhd
r iodiNgLQ)4 Conp)m d sHOS ©®hen cCHgct ed o) CI)
anyla pyrinidine carioxal dehyde d in step 6 R3S 2 CH,

pr ovi de sul fanyl pyrinm do-pyridone compound t. In

step 7 the sulfanyl group of conmpound t is subject to
oxidation by treatnment with peracid or like oxidizing
reagent to afg@pd sul finyl pyrim do one conpound

u. Conpound u is then.reacted step 8 Step7?
to afford conpoundgv, which isNa N MCPBA
formula | in acgordance with th§®nven POR W~ g
2008/ 055842 P 2017/ 061782 =33 As in E{Ee cask of
Schenme AH, | vakj aig®on on the prodedureof ScHere B
are possi bl e Nn e guch variation, a substituted
hydrazi ne may be reacted in step 2 with conpound m
and steps 3-5 may then be onmtted to afford hydra2|de
compounds of frnula I. The oxidation of sieg R may
in sonme e| ments provide atgug fonyl Nco q
i nst ed 2 N —_— : )N\ .
Y0 oyt RNR Y° o NN H’R
5 3
R u R i w R ¥ R

In step 1 of Scheme B, bromobenzoic acid ester k is allylated by treatment with
an alkylating agent such as an allyl trialkyl stannane, to afford allyl benzoic acid ester
compound m. Compound m is then reacted with hydrazine in step 2 to give hydrazide
compound o. The hydrazide compound o is then subjected to reaction with anhydride p in
step 3 to yield phenyl oxadiazole compound q. In step 4, the allyl group of compound q
is oxidized with periodate or other oxidizing reagent to afford phenylacetic acid
compound r. In step 5, a phenylacetic acid methyl ester compound s is formed by
treatment of compound r with methyl iodide. Compound s is then reacted with sulfanyl
pyrimidine carboxaldehyde d in step 6 to provide sulfanyl pyrimido-pyridone compound
t. In step 7 the sulfanyl group of compound t is subject to oxidation by treatment with
peracid or like oxidizing reagent to afford sulfinyl pyrimido-pyridone compound u.
Compound u is then reacted with amine w in step 8 to afford compound v, which is a

compound of formula I in accordance with the invention.
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5 sul finyl conmpound as shown in Schene B. O her

variation of Schene B will be readily apparent to
wobwsesskilled in the art. Specific details of PGYRRIVR7/$61782

and B are provided in the Exagples bel ow

Ph ti iti And

A BRSSP Rk SR ish G Bt ik O 5bsap HSiossivte.
BOSHRY Jush Drifon! £agkstituediehydQFRRUASY BE rehbted Bf @82 vith compound m,
i nvention, or an individual isoner, racemc

prshsterece Ry thendeqommitise to aferdhydeeidg csmpwtse{ftf@r@wlqt {; The
18?[?099&1 sk S'P]!n ™ sop éﬁl%o%nlhgﬁg gfofv'kl)c}et aosgffftoﬁ lrco polﬁad fstead of a
east one pharma Ceutl ca acc arr

apfinyrahlpgund ieshotvingn Spbm‘hé B. @tidf odriatjoh@f Syhaﬁé Baowill be readily
I ngredi ents. E I.n general t he compounds of the

PRI neEsah o thavewelicdiniiq at.be administered in a
ther aggﬁﬁﬁ&@étms cﬁfsfcg&hé We AL r?x\/ld@c{% ¢ Ekig ples below.

accept nodes of mnistration for agents t

Blarwecaitivhl GompdsitidnsiAesl. AGuinisutatien dosage ranges are

typically 1-500 ng daily, preferably 1-100 ng daily,

and nost preferably 1-30 ng daily, dependi ng upon

NUITET QRS pe@Gh AR nBse hcRded ﬁ&rﬁﬁé’e‘%ﬂhbilkoﬁfpoﬁlhgnsdéoﬁﬁﬁﬁﬁhg at least

to be treated the age and relative 20 health of the

sbfaseound Ioétl}@dlf@aqnylnmnttoheorc@wp@lunhilahlg@mer T4veMiQeit ’ON-racemic
istra nd| atl

Ivl\hl')g[lé]ﬁ %frﬁrgonéea%? l%arr%]flf%l 1ca?l Sy %c?pg[ali)lg 8a i aﬁeeﬁlereo(flsto gether with

priedse bﬁ@ﬁlﬁﬁm@é&ltleaqgez[dc@m@lﬁe Qhrricheandegiicailly ptiae thdriR0e¢ and/or
i nvol ved. One of ordinary skill in the art of

PK@BﬁPﬁg”@@@ﬁwﬂﬁseases will be able, without undue

exper L

K no W ié‘g%é?lte C}R? ﬁ Idélg 8£€er é)m?& ﬁ@e%l?lxp %\fllﬁ ggghrmmst?red ma
&ﬁﬁ@emamﬂyaﬂﬁﬁumhmMﬁmehyamﬁdmyee&kpeﬁnmabaﬁﬁmhhmﬁhah@@ﬁn

co nds of .the prese vention for a giv )
el seg S&BH%frUg]Ih“e% {60l a6 e Ealieégl%}ﬁ%l{]y 1-500 mg daily,

?%?eﬁ%‘cfl& Q0 rh% 488, AHTLRLSHEefRS it uét a3 89@@?5{3}: ﬁé’ﬁénﬁﬂllg upon

ations Tncluding those or ora
(umaousifacprbsicbab tlwrﬂdvmtbof ther[gmkg to heenetat;:ld thn agahnd relative

i s it M B etor o R i e ahd 1ot oY

SHBRILLRANSO UBe RAkatibH foA4SMONRILh IRk @id oD dﬁ’éctbd‘ afld the
form suitable for adm nistration by inhalation or

pm&neﬁqea@mbwpemh@cemf ¢licemedidalpaantisionafinvalded. Mnstof atdimary skill in
{hg a,gte %n%%uchgllse%ssels r\!&glé% ﬁféd ahoun[ al l)ﬁ)gg{q%:gt?gn and in

CCOT ree

ﬁﬂlaﬁtfef dpoﬁtpeﬁsﬁnal\kﬂomgé @%%%l@ﬁ%ﬁ%@&?@%h@ﬁﬂm to%hcéictain a
compound_or conpounds of the present invention,

thegpewégllyictiactsisamaunhpl i@ coBpowts obHs pragptpzention for a given

ﬁﬁ.g Lers, or diluents, may be placed into the form of
arneceut i cal conpositions and unit dosages. The

phar nhc@mbtamaion@onmsdﬂth@ms@n thvenitidrt wdbbeazghniﬁistdmi Ay

be conprised of nts

conve 1.0N I ngr
BRHmarutisHAPBulafs IR q}l%lﬁ% ah(w: tswtag? b ifcludite tgshpnd sub-
Bfdda¥ereAMRRAMNIIR pRAL BhinRaR), €8¢in@ANGr féntti {including intramuscular,
intraarterial, intrathecal, subcutaneous and intravenous) administration or in a form
suitable for administration by inhalation or insufflation. The preferred manner of

administration is generally oral using a convenient daily dosage regimen which can be

adjusted according to the degree of affliction.



10

15

20

25

30

dosage forns may contain any suitable effective anount
of the active ingredient commensurate with the

WO paogisisd2 dai | y dosage range to be enpl oyed. TPET/EP2007/061782

pharmaceutical conpositions.pgay be enpl oyed as
solidg, such as tablets of . filled.capsules .
s soicoRfSung Srerdmithd 8w nkcy o QBT Besthr it or more
ednvkhtidatl Sdjs v, agrrBR, b diQRsts, 4§ e PRiced fito 3 form of
emul sions, elixirs, or filled capsules for oral use;
pharmgcquiisalicoppopitioBygpsloyiit daspgas. Tl phasaeguticy copmgsitians and
o Con: of i ) L i ‘
B K ey AR o RPof P tlondt RLLcuRol Wy S6 TR Sl
plopuitionnevi(ilyr withdut gdditivmd] aaive coenpongdseeh peiticipdss, amdthe unit
roadly, about Q.01 to about one hundr (100). i
YOE¢ GrrEREnayFentahHet table S aeevs il 9F fgle ietays) iggredient
g P e B O R A P fmaceutica
vanpasitjons fmaydreaimpdalyridris so ids, swh ad dsdgge of HHebcapFinles, semisolids,
har maceuti cal conpositions and dosage forns nma .
BT ol A e HIGOR P14 8RS chnaL o poyds SphESERpTepensions,
ERYRRNG UNixRE, RTAMIRERMHS G dril usBCEERtRDI8mSALEShositories for rectal
thereof as the active conponent. The pharnaceutically
acogpteapbldminisationarsn theyfotr of gkiily injectablgup bitiosofor garenteral use.

A T S e e e
@cun 0l0a 3o abois 0ht Husked (100) FYighensOpér tablet, BRY ®cordingly suitable
%gqsﬁglgggge;q%q%g rm%/mgil Isoba.ct ats di | uent sa. fl avourlt ng

_ , %sto_ nS. Jubricants, suspending agents,
R T T e e,
gl_ahéairﬁinlisyr_a‘;iﬁn taohsfa'g? ﬁrmlsdl“ I:j!d pi_&ﬂmS«Hutiflqleh@béiﬁSns and dolsage forms
m xture w e finely divj active conponent. In |
{3k CREEIiSE hePraRAUNG O COMBRHG o s RyENSRY lamlgmnsorm%%@eﬁceumaﬂy
Wik BrabR€a FAMELBE a1RY LG L DAEPIRERS PRY %a%ggguﬁgalwgﬂt%ﬁe
I'n the shap

urtable proportions and conpacted in
cardessinry whewiid ed liqlid eSpalvdenprepcdcatioab iretsle pomatesr @bleys, pills,
contain from about one (1). to.about egnt ig70.) b
P RiEhCagicty REPRQstonss: @ Gld® S8HMA éoﬁdo\ gl gay beone of
Red bStaRetls vaHigh MRY alsh Akt LAk OntTBHERSSHA LAID @b iBzers,
magnesi um stearate, talc, sugar, |actose, pectin,
bbxicanity susneadiop ageyus, Atndees, proseryaidenst tableBdisintegrating agents, or an

b P 23RS PR BRI TER M Bl MRSy 80t wicn i
a gAYy with €M fire$y dividendethd @nipdabutdp tabletsf e rulival dodiponent

of the active  conmpound with encapsul ating material as
gencrallyris mprcdvigh Hy carrecs paving thamogpisety kipdingeanagisy in suitable
ERPBRBATEnd Mrhhefa ihd\be B i Sired TABEPLRHRIGH 1bless

PCTor &5t 00mAaGHoiB 2bout e W )tth abdut sSratity @0 yercoa ot dicsacane

| ozenges_are, included, Tablets, powders, capsul es
gﬁ'mp%ll% A carricry iyl dngars %5@&@3 s magesyng garhenate,

' 0 I R ety - s W8]
@ggﬁ@%@ stbQatcOfAl, sg%mj Rigtd ?Eedtgl, dgﬂlﬂ,gs&gfrag IR tiRLithRRLLith,

oral admnistr on inclu 1 qui orm
pedyicttioon sodinmudadaixygiethyldedillons 2 leyrmglEng hixdocss butter, and

| ut.i .- agLL ' lid. 5 .
e p P S PEREUURY ch TPt Y ATl B BRy 8F g getive
sdiRpdund WaR! GHcBpddSRink Andtér§iliadl c£rPiEMproviding a capsule in which the active

component, with or without carriers, is surrounded by a carrier, which is in association
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preparations. Emul sions may be prepared in sol utions,
for exanple, in aqueous propylene glycol solutions or

woreaesosassai N enul si fyi ng agents, for exanpl e, BCAPA87/061782

| ecithin, sorbitan nonooleatg5 or acaci a. Aqueous

ut e pr ared the acti
ng‘ ﬁ ﬁarf %g‘?té an cFeS%ﬁch %f‘gln§ﬁﬂ%F%VT%’%é%|P8¥V§ﬁ‘iss°apsules pills,
tdcavel shd 164caBEd gL HS as N fdAnd Wiita ke ThiNGkaP@dithBtration.
Aqueous suspensi ons can be prepared by dispersing the
fi nel Pther forasguitalle farordadpomatmtionineladelquid faym prepasatdons

I
B0y UL gL Bl LR SoF g3 o o
fotrimgrrevuedtionk maieh ars ugpeteditmge agﬁm’tsd stivotly Befoaer wse to liquid form

preparatlons i.ncl ude solutlg suspensi ons, and
RS Qs Hl&#ﬁéowy(: EPHC l%oé}&kﬂnﬁ foh et Rhdn agycoyepropylene
% %Bfu@l{ons 5P g{ al,g%ﬁtssfo‘? RidhFIE Sich as lecithin,
ers, art| Icla an ra sweet ener
sbrbmmmamde;atet loir e ke muuetmsl sabitiong ¢amgbe parglmnt(tby dnsblving the
like. The ¢ ounds he pr i nv t|on
O SPEPERCTE OF R et il SRR AP vy ooy and
{HdKR Ik ABentS. %q&ﬁﬁi@sﬁetﬂ@n’s‘ San B BiehhRB b9 rdlS%@[@Iﬂg"’tH@ HRely divided
i nfusion) and presented In unit dose formin
acmye @D@l@onemt & Waﬂer ef@thswpmﬁg@gterlslnamqh ag gl 02 @ynthetic gums,
cont aj
Pl RO O il BB PleR 5 e o B AP Bl
SULp ORI ORGts. S@lh@fdr@ﬁﬁepa@itmﬁlﬁhﬂ&ddé%ldtﬁn@ls{wpeﬁﬁlons and
aqueous vehicles, for exanple solutions in agueous
porlenpyand AeayglopEdn. N Editien wsthe peticl spmpenesnendereptsstlavors,
i
%?%1%% éioélf% ;Jy grgﬁitcfal aﬁ(?/ L}‘%{E&ﬁ %gert% eﬁb d?sb&%aﬂtgg 19% ers s?lublhzmg
fgengs, andihevigeoi | ), and |njectable organlc esters

(e.g ethyI ol ea and may 25 co n for | at ory
age nt $hg gRrApoyed ﬁPé&‘é PUSSRY, MVt iop ﬁ‘&yq@ﬁflmfglﬂ fii¢ Rfllrenteral

%‘lﬁﬂ%ﬂ@u&g ge Sﬁ%ﬁeéc'tléh Ngr &R dﬂ’é btLS Hﬁ‘éc%lbﬂ Qr @&ﬁﬂlﬁ§u5\/\%1fu51on) and

ternativ active ingredient may be in po
fnray fre p:melaem edurbtydass dpini m dngwiudtsi e-fdfedsyengdsesmsadl valume

BB S A P RO ThE AR may
RKE Q@M Fhess sudidBlons, 381ulid8s, ©P RRAWMIS iRbily BLaqfe88ESMhicles, for
i nvention nay be fornulated for topica
exhmié salvtaqrisom amo%ouh polypihglenerglycals Esimpleeaf eily ermmagucous
%arrrlgrﬁ,sclhﬁhents §01Y6n %(or anc esdn%lg% r%?\tégll?e dgl\xﬂcqlhpoqﬁer{flsla%% glgcol
%geﬁib'leymtsé(é% olvvE bﬂ) led agetitdtloorgahiceuictsallee dmil skar), na@d may
and/ or gelllng agents. Lotions may be fornulated wth

et ferstatery agent Spelse MPRTVING | WStHng eReisAlyng guspending,

Rt o0 69 bR LR SR PN BRI AR RRRS ray b in

ﬂ(bss@a&rfsnnmg)bmm’dtl@ assprapiesidiicrgo et solid by l@kl@nplngzatlon from
ents, or colo ents. Fornul tions SU|tabIe for

a
K piQuator St i e A ik ASUSIA Yol e BAuRey-free
&qgprising active agents in a flavored base, usually
sucrose and acacia or tragacanth; pastilles

conpr Thé mjnpdlmdaof ihe @réspgfriedingint nay terfoimented Berstepisealc h

a(?mglstra%lon % t%e epidermis as ointments, creams or lotions, or as a transdermal patch.
Ointments and creams may, for example, be formulated with an aqueous or oily base
with the addition of suitable thickening and/or gelling agents. Lotions may be formulated

with an aqueous or oily base and will in general also containing one or more emulsifying
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5 glycerine or sucrose and acaci a; and nout hwashes
conprising the active ingredient in a suitable liquid

W@ 20081083842 The conpounds of the present inventiPCI/ER200T@51782

fornul ated for adninistration3@s suppositories. A |l ow
m Xt u fatty acid. :
gl a2 B0 Aol oMo Pbordie daePehiskamipg geonts. or
asibi, ag‘dﬁfﬁp poetlatichs dhisdhed o2 eaganeaisiby in fiRmouth include
exanple, 10 by stirring. The nolten honbgeneous
IzRages €OMBrisiRg ACtHSALERS iht Jaresed brfcewually susdoscrpi geacia or
0 MREHA f .t

ﬁ“h%senﬁ ]{sa(r%{/lfeié;st Joo rﬁﬂgl)% tg g(? \Jeﬁ‘lér&iileé’thﬁ gﬁ?vagl ng ? ud as g%ﬁltme and
g@mrmesdrrsatmsmand%saa,r dndsmoutBwmbns coraprésampsthe gedi, ingredient in a
pas L foams or sprays containing in addition to the

@é“WﬁbW%HWént such carriers as are known in the
art tp, F Ak Broserd ARG hiech & trati
pr esent 990 entnlag% n% r%sg 89-&”13'] f g? nlszial{saef1 6t administration as
admpbmtartes a$ loon meFing o, ISIlQhIHSSa wixtgu e &ntyi awnbglgcaides or cocoa

o the nasal cavict conventi onal
Benes Brsbie Bt anh b0 ol i Brangf g oo e peas S afpr example
B_@ @t]ﬁrl‘ﬁg Mok Bhb REShI RV en&?hs RhiQMird %C{hér{‘;%(ﬁlr& e Er@Enient sized
nul tidose form In t%\ | atter case of a dropper or

ppbbtﬂéﬂWﬂﬁD§00hﬁyﬂb§0héﬁYeved by the patlent

adm nisterin n riate redet.er

20t naTs Eorrhs” oF AL pEReahEan B FFE LEG sy o Whind],
hdthiist@oh @ cabic g (@pd I creXageR, ﬁ%tesnﬁ)@ﬁﬁ 0®6prdys containing in
nmetering atom zi ng spray punp. The conpounds of the
prddemio thagehveilegicdayt weh paFisislag eeokiogm igdhaarsio be appropriate.

adm m]“ﬁ% Ecg-fq% f’ltrhte Y‘é‘éist?trlh%pnttlgn ‘t{eefﬁlqhﬁ L8R daSACt

and inc g |n ran mnis atlon e conpound
wdrhinispatien. albe ko husives ér gmpﬁnblopaaﬁel appBedsdizeetlfy oo tl&mmﬂ lcevity by

of 25.th? order. of five ? é@1crons or |ess. qf

emrentignal gicans, fRNFXAEPISHAR ACHORRET.RIREHS of RPIdNT ReyoprRglations may

Qé I’OV Rl i X Qﬂ@ eeork?ﬂulmi(?s% Gt 3h %Matt&}k%s@&ﬁd &'I%p%:rtoly] p é)ette, this

ient I1s provided in a pressurized pack
Enay ﬂoa lablﬁe‘mddpﬁhb aatnen$ ad:rhlna&keralgcmll appofpria;, pedetoonined volume of

CF . for di chIo odi fl yor one
(Sl aligh BF pusBr TRt FAHE S5 S Bhiso BS BT b PGt 5 R mimple by
AlasalbaRciehAXkdiahe Qrehuspl tabl e gas. The aer osol

may conveniently also contain a 30 surfactant such as

| eci t Tﬁhmcomnd@géth@fpr@cmgnmywb enaydstfohuleigd hgr agrosol
th 1%%@ rat1¥rg \P\E/l cala, ttgcd?egrtre%ﬁvel cyrgtt%?t aa}lrcsitl{\}\%[}gﬁimg ?a%las%ﬁ]t S

@d?ﬁﬁmt@tlé‘n Pithede mpoixd @il fdiRraiYaoe Bdman parti Ly sﬁiiebfbﬁ example of
owder base such as | actose, starch, starch

rdeatofl fize (Duelsrons ok Jeas- g h Rt icketizRmay b¢ phirtisd by mpans
REL AL X! P LI R I0F ROV SAIRL sttt
m%@ﬁ&l PaEc84ith Pﬁiﬁialﬁl%&ﬁ@ﬁélﬁﬁﬂsﬁﬁﬁ as a%]ﬂlolfﬁ%ob@caﬂj‘oas(e]ﬁ‘@,dfor

[ It f ' I

TR OO ar s Rro BTG B Opaichlerqtpgpfuorocthane,
Y)\péa%bﬂ JI@XlHQW@t‘helr@ﬁftapl% cad mlﬁ'a§fﬁ5ﬁqa§bé’oﬂ'€%ﬁ‘1@§tl§)£ls@ eontam a

I nhal er. When desired, Tornulations can be prepared
wirfactaphsushias lasghini ihs da@aqftdmg ey be controlled by a metered valve.
Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,

starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine

(PVP). The powder carrier will form a gel in the nasal cavity. The powder composition
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sustai ned or controlled rel ease adni ni stration of the
active ingredient. For exanple, the 5 conpounds of

WO b@sps8sent i nvention can be formul ated in trBECHER0AHIC1782

or subcutaneous drug deliveryydevices. These delivery

ens ar.e.advan ous.when ustalne
P Sl Brm  LPr BE BT YRR BRE R REEER G Bl ectatine
ot Blikted pheleatdie Rhidhe@k PBRdéSmaEbd/adntinist CaIMPPIRES dMin inhaler.
transdernmal delivery systens are fJS%uently attached

to anVkndcsigdh&smytations pan buppinred Withenicoirseings gdapted for
%L%Laglﬁ]egz cSﬂ@ol?édsr%Z Qsee & 1@9%% fggea %ct%g or%&?éﬂt g&o&asnple the
Suspainde df the |pe@3ﬁ 1ndfﬁit1brl efybs ftﬁ*trﬁlﬁecﬁmeralnmme@f subcutaneous

subcut.aneously into the subdermal |ayer by surger

fhﬁﬂgéjéilﬁfﬁ evrlﬁ%g ; Hﬁu&ﬁhﬁwmsmﬁ@aﬁﬁ@ R pesoLa P el@ B ained releasc
ﬁt@gg?ﬁgooﬂru{a al§ }Iﬁ a{élpét?%at[éﬁ rﬁﬁlﬁnc@uvqg g t?éagﬂé&fl? @@glrnen 18

auwcel. Chngpophdy mtamasdarmal dgdivepyasyatcims ase ﬁwCﬂlepﬁEﬁchhb(ﬂ to an skin-

i nit d h 15 f th . .
e So R SRg L Dhsmnsand PR feereit e Hob b CSuhinsd miithg
ARREARNI lendYant | W8 (qfdodtegﬁaz%%éléﬂfep%@gﬁ@nSusté_ R&d release

unit dosage formcan be a pack aged preparation, the
gelokagey steowriraingéntagl &ﬂubsw@touslquuamthq jubderpfal layer by surgery or

k
BiRah She g R 5P a RS SRS ad A Frdnon SRRV iRoRR

efbrdRNe. pe sificGanNabbe, ot bbedgradud1RIlymerQE. g| PaBMIEic acid.
itself, or it can be the appropriate nunber of any of
t hes eTh%plp?é@agfg@aalfmewatms excHaefesahly mgindt dosage forms. In such
I R
I?f?lc a gﬁ%ﬁa&?&%{n %[b#“tg%e;d I?I{F)glél{l (gdlsésn éogﬁ%}rf]lggébgﬁ?rl% u?ntltles of
%acnmgoﬁ;ﬁ;%nt gt tlﬁld dbgagEforiy calnbretal Imckd@d lpreparation, the package
Publ i shing Conpany, 19th edition, Easto

PURHEYPR TS aw 1@% rERATHE AUt Qacltafieblets, capsules, and

f)@&ff&%fk H{iQRDr ﬁ&g&ﬁb@'pﬁ% %&W&H&Q% Rfm! claﬁ bQ 5%§1§s‘ﬁie tablet, cachet,
nvention are scribed in the Exanpl es bel ow.

Golopogrdsclffortithenibeviendppoopratenwsledrwif afipof thbsetin lpad:kaged form.

e Qi o Tt e e L2 0L A8 B SR8 ed in
Ré@ﬁ%f&amgs&%ncmcﬁ% SPFIRRREMEL 995, dite8 By IEa e dvdMG, Mack

ki nase production by such ranmal . Accordi ngly,
Ptnlehspmgsfeqmpanuvb%h icditiops loaskaie Bennsiivehia dR erfresentagive phgrmaceutical
e R R S S L
Exa aspEegutical ly acceptable salt, solvate or
prodrug thereof, to a subject or patient in need
thereof. Conpounds of the invention are useful for,
but negmk)bﬁﬂ(fsﬁth%ﬁe anéIRBn At E QTR Tor B{u ndt ?Mﬂ%mtth@ﬁeétﬂlent of
a subjec or use as anti pyreti or the
anyeditordat orafischevseate inNCh2AHG/0d BﬁﬁﬂﬁlaHﬁleﬁPﬁﬁﬁ) i< &ﬁd&Bé&ed or

-38Co ounds of the. in i on ul d be usefyl
e DRPTRTIYG & U eRafei] ﬁ%}f [P3RS2pS Prodreiiondy, suh mammal

AQ@(H ?B}' thefrEdand &b&uﬁﬁ%&&é@ﬁﬁ%ﬁ%@ BakBBS Igj%uﬁﬁdlated discase
arth osteoarthritis, systemc
Wthh cornprlses administering an effective amount of a compound of the invention, or a
pharmaceutically acceptable salt, solvate or prodrug thereof, to a subject or patient in
need thereof.

Compounds of the invention are useful for, but not limited to, the treatment of

inflammation in a subject, and for use as antipyretics for the treatment of fever.
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| upus erythematosus and juvenile arthritis,
osteoarthritis, gouty arthritis and other arthritic

w@emudiosisens. Such conpounds woul d be useful f oPCT/ER2007/061782

treat ment of puInDnary 5 di sopglers or |ung

?91&%&1’” g%ﬁ I Udl r{g(} ?ﬁg}lilslg L.t g%};c)l r{i"t&lﬁ% lg(fl}l(i&lg%i)}lt not limited

ﬂﬁ@he@h{aﬁmdi @rt}%lﬁhd"f%tﬂfdylolaﬂﬁﬂ aﬁmsogdutjdmm%eostadhetmtls systemic
conpounds are al so useful for the treatnent of vira

lamus prathcatefesus i imrenisasthritincosipgpitbyitis apuy grthgdpencother
ﬁlfc codfiRiBhiagat Icgrggg ({Tﬁé ﬂehﬁ forntﬁg Ittjggth{ehts of pulmonary
cac exi a secondar |nfec I on
daeiensi oa lmgaﬁﬂdmmtlbm inclading edult fﬁqplﬁkEO@&flstmsesmy‘Irome pulmonary
syndrone 10 (AILDS), AIDS, ARC (AIDS r Iated conplex
BB, aSth%lﬁd“h‘é)rsﬁe%nCth%c pvrh@naab déseages %he
cHJnd§ Qe AiddGuskhi® ?Jrr{ﬁ@&e uraﬁérqudtcte%l féﬁv&%ﬁf $ncluding
suc ost eopor osl s, ot oxi ¢ 'shoc , toxic shoc
sqpﬂﬂr sn:p‘ac shoebegrfaumegmtwerqepmy,,maauw inmamungetis, dacheameaecondary to
cludlnﬁggraft vs. . host ction and allog$& . d
EOP 0 HETBRAYICH; ‘E?\?lé?%feéiPn rY fyasgured frpy f‘d‘[“ency syhdrome
OAAHST ARECIAIDYLARBAHBplcRNPASFhIME AGRekpel dirhd!Me
and cardiac reperfusion 15 injury, renal reper f usi on
ccn'}lmlylds picvedso i ﬁyéhgw@atmemﬁbpns resamﬁlonylesle@ﬂewudlm@s

nf ect i the inventio
b Sahiro  Rei PRERLEAR oo Pagidils 2isPhs G Judh fuoimmune
8 édse sndhitlih R RS s Olio s0 EdaEtio @il §ra fidjeetiord! €ardiovascular diseases
exacerbated or caused by Raf, or otherw se associ ated

Wciqdll}&ﬁilhﬁ@%ql%ﬁs%ﬂhmﬁfboﬂéd&néii%? yeart fglujon pcheqrdige reperfuswn
f
B0, 50 LR S e BT 3 iy o o

my ol oGampbimdsaif thecianaeion acohlenussarder the Itlesﬁnmnosf &isorders or

3 SRS S Rism i otk AP SN b R bgor caused by Raf, or

3&1@1%519@53'5@&8%& %\flth-l;ﬁ@dlﬁﬁmﬁg)l{@&? @Jc%rcﬁh?lﬁ tHe %{déhtl&p%ro'iiﬁ%s
treatnent of Al zhelner's di sease uenza

setheds &fsfor teeaniog Raf dicdhetdgsolifsyasive disordenpsish as rnelanorna multiple
erthremt osi.s L%) skin- related canditi.on s¥ch as
PYgionks mg &3 o%c&geerd@ﬁﬁm%lsf RRgIogeICyS Ocﬁabe 1C retinopathy,

f)é@ﬁﬁ%'s@ﬂgwﬁﬁgh@%@ méQuldr ®RgsRrdtIMBId ARerobdleragidi tion,
conpounds of the invention are useful in treatlng

gast r Shereasspdundb aoi use i forabe ieamentrif Adrheimer’y disowel

er?zglﬁ%nu rpghnﬁlesrg?iisifc%@cze%c%lgtﬁet%%sr Is§ n’uc 133[]7{5 Ig%tﬁrb Im(:"at bsm"@lLE) skin-

fdlz&@d tERlitithns isiicH L3esotidsabemata, Bilirng. r&mhahtm Eeldidsﬁﬂﬁﬁ&n and scar
such as retinitis, retinopathies, uveitis, ocular

Broe Sumebipa, Inaddition. eompoandsefith nventiaieare ysctul igdiating

g ‘?roﬁf?&'ﬁﬁﬂ%ﬁd&@ﬁ ﬁl $%s tﬁﬁla%'{ﬂo%o%&el tdfs@@ste' @ﬂ)hn‘ disease, gastritis,
ngi ogenesi s, i ncl glng neopl asi‘a; netast

ﬂptableaidmll Q@dﬁ:«ﬁhe anddictiadns C(ﬁlﬂlShTh@&tEprulﬁéﬁhreglﬁsafdseﬁJl in the

ecti ar._neovascul ari zation, retina

%% chfn Oghﬁlfﬁwic SHsepsres Wah AyTetinkisy s Bonahiey dppig ocular
pIRItbbRg ahc{‘bfldfc}éteol'iqu'rﬁ {POE QOisstll 2T dofn do oﬁﬁélsn&ﬂaaqsl&ybe used in
retrol ental bropl asi a and neovascul a | aucons;
Ubittmgamgmgemhsgemg@glr@jmhphslagagnastams ujp(hdlaimologlcal conditions such

athol ut non- nal con ons such. as . .
ﬁse ej epﬁ%t} 88}1]ﬁ}gnefoma 1|zgt1%r% ?@éf%%%%rlzatlon including
EW&&%?&QZ‘(I%%YI%%I C? @flrP 8RR ARG abRR Gb@fdpRig MR tBfental

t he nasopharynx and avascul ar necrosis of bong;
Hbmpsiagnd neovascular glaucoma; ulcerative diseases such as gastrlc ulcer;

pathological, but non-malignant, conditions such as hemangiomas, including infantile
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nephr opat hy and cardi omyopat hy; and di sorders of the
femal e reproductive system such as endonetriosis. The

w@oroposasds can further be used for preventing BEGEEP2007/061782

production of cyclooxygenaseg@ and have analgesic

ertijes, r ef or
BBy OB RhRioTshe PR i S e Brcredh Stuhgs diabetic
dphkeafiil éhdl catdiehyslaitiy: aad BRetdeff o fikd/fendfyRpfd dudsieiyBtem such
psoriasis, chronic obstructive pul nonary di sease

CORDyICtisite e CorIpQungs ean fwpidriohrauscd el retRatng fhequadustion of
AR SRLRE B R e A A TR BRI BES g 1

adesid foseéatinehtayf paibD veterinary treatnment of conpanlon
anlnals exotj c _ani mal s and farn1an|nals I ncl udi ng

manma&ier .u@f‘&efﬁlt SomppENds pé vawéa Mistusledreatraqnt @fHAY ﬁaYeée
as%hy fiS %ﬁm RofReru@Rd c? aJ BR.RE %éépb) CQRPQURHRIple
can al so e use in co-therapie partial

ogyniohet edd/other disqubaabatahn bt heated muhemamuﬁﬁ‘ﬂ F cornpound

232: Io f l'g%s %tggllg;gﬁ% mrg‘clwh agretao Bgésew[sﬂﬁ)@t hB%tl(Fs are also useful for
?H@&hféﬁﬁd) ﬁ’c%nﬂﬁﬁﬁ‘h%mrﬁa@ SxbliP XML RNAY Farm animals, including

|nh|b| ors, LTB4 antagonists and LTA4 hydrol ase

s pinsils, sedentsaend e dikp, eMererpreferred aeinypls' ﬂiNlﬁdﬁb@mSaﬁt, é—dgs and cats.

dlsorgﬁ re&ers todané %, b di | sor.de S ﬂ, letel

stat es" 1 RO SATRRFSIG5 854 OF 8?%1 ME9 %%Rl? PG ¥R|F:C°mp ctely,

intfigdef of oblier RYnvENFON aHSin Agmadaesrke) sud® aotdgset @ith teroids,

rel eased, such as but not limted to IL-1, IL-6 or

eyclapxygenage-2 antybitars AN SATDs, AV ARDS: gpmupeuRAtessivg agents; §-

t ct r [ on
ol sk RIPARES L T AUORRE RU TG AR o RES,
t her eAsuscdierconst demeNF mddaaxidiyordet rdte do blyy élﬂ‘dFall disorders
sed herei n,

t d
ﬁr@r PRSE Hatghin %{h@naT NF EI]?%$ aﬁ?,sbsa?%tr%g Pglﬁﬁg étsgltfam TNF
E@! pg afﬂgf%ephl@ﬂ&ﬂﬁ‘e {d eet’elegéfedc QL9 Ibupﬂot @ﬁﬁte’dtﬁ ?L fl 1196 orIL-8. A

causing anot factor to be released, slch as
thatasa etiatd inmttigd fcbrundithnc:b IIL [L4i6a orjolr lcoBiporend; Bdag®ss pmtdection or

irwinsceciputlineBR Gpph o TNF SRRkhpERERBE Fonsidered &

§§§&@i§g¢h@dm@qpqnse to p38, would therefore be
consi dered a di sorder nediated by §38 As TNF- (3 has

Ab osesl lmrfrluctﬁl@: tem m&&m@wed/\nhwdmﬁe rS(talagy) akchathgiseilers and

achect |nduc S bi ol qgi

FREDE el nu PR s ES < RE" B RENEGR AL ol b P chue
hﬂtﬁhéir)ﬂitit@ﬁt&lb% r@l%aé@@tdﬂlcﬂ_bli:bt& R0 UmTRFtd B-a/18.-6 BhIIDBtﬁdhsease state
by the conpounds of the present invention and thus are
Hevkich fpemstanes Ikd ig 8madestqopmopcsandmjose prediigon or action, is

BB B3 P O S e PP g Y SRR g
exdiapldds @8e gi ven to enable those skilled in the art

to nore clearly understand and to practice the present
i nventsdANF ﬁ-ﬁé@clgm{u@uﬁ@thogplogy with TNF-a (also known as cachectin),

and since each induces similar biologic responses and binds to the same cellular receptor,

the synthesis of both TNF-a, and TNF-f3 are inhibited by the compounds of the present
invention and thus are herein referred to collectively as “TNF” unless specifically

delineated otherwise.
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considered as |limting the scope of the invention, but
merely as being illustrative and representative

WQ b@s@s¥s42 5 Unl ess ot herwi se stated, all tenpePEr/BPRE7/061782

including nmelting points (i.e4¢p-MP) are in degrees

cel si . -1t _shoul.d be appreciated that the . .
Feact 1 n kit pEBTHICs FHERERGT B Rt ipee skitld i the
ge s mBek PERBUGIdeaMdRaY tdpGesRaht biesé tlchtich. rMBRY kiould not be
fromthe conbination of two reagents which were )
feistderdd ap liapiting thej scepe oftthe reentign, bt Berelyors begallustrative and

' [ ich are produced in the m xture which
t%ﬂ%el%%[?%esthgég%w; to the formation 10 of the indicated
Bnttkosthtivasdesicd edl tpmpeldtires iméladiglhatindygpints (i.e., MP) are in
abbrevi ati ons may be used in the Exanp

les.. .
Apmrasve s OS- Itobwldibe BpReeiter 1B eharsedipnetitic progredhe
iRl TR e BB T oM sy rsplt dircetly from the
comiehitydneafa tvalredg€ls which were initially added, 1.¢., there may be one or more

1-et hyl - 3- (3" -di net hyl am nopr.opyl ) caybodi i mi de t .
Byt ol S Peedite SPERBIRGE LEh oRiiely d5ia e Tormation
SMRA igersEidyd rRhoshied aridde:. THOMIAGES Abr&qhbns@Rly be used in
N- Hydr oxybenzotri azol e 25 hplc high performance

theduiathpldsr omat ogr aphy  LDA it hi um di i sopr opyl anmi ne

LAH [itium al um num hydride nCPBA m chl or operbenzoic

acid MeCN acetonitrile 30 MeCH net hanol NWP N-net hyl
RRBREVINTIONS TEA triethylamne THE tetrahydrofuran

TLC thin |ayer chronat ogr aphy WD 2008/ 055842

PEM EP2007/ 061 7gizhloromet ESthy st elderidam
B?Ig(%ogggg?gg;@f’%ﬁﬁ@@ﬁ%@ﬂ# benzoi ¢ acid nethyl
P &P 4-dimethylaminopyridine

DMFDMA dimethylformamide dimethylacetal

ECDI 1-ethyl-3-(3’-dimethylaminopropyl)carbodiimide
EtOAc cthyl acetate

EtOH ethanol

gc gas chromatography

HMPA hexamethylphosphoramide

HOAc acetic acid

HOBt N-Hydroxybenzotriazole

hplc high performance liquid chromatography

LDA lithium diisopropylamine

LAH littum aluminum hydride

mCPBA m-chloroperbenzoic acid

MeCN acetonitrile

MeOH methanol

NMP N-methyl pyrrolidinone

TEA tricthylamine

THF tetrahydrofuran

TLC thin layer chromatography
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The synthetic procedure of Preparation 1 is shown in
Schene C. 5 SCHEME C CH3 CH3 30 O-/CH3 Br O O O H3C

W@e@BBsBPd(CAc) 2, O 0 O Bi phen-2-yl-Pt(Bu) 2PCT/EP#03061782
3- Brono- 4- net hyl - benzoi ¢ aci d4pet hyl ester (20.0 g,

') was_dissolved in 220 .nL tol uene, and
BXORERT v 1 o aefaSEPRIFOsTpOETs o 165 08 ol ).
K3P04 (102 g, 480 mol), biphen-2-yl-P(t-Bu)2 (2.60

, 8.73 mml), and pall adi um di acetate (980 mﬁ:; 4. 36
E@W%@%@nmthwbéﬂqtm-b@m@ peidyeshyl ester

r ' r heated to
gg@%ﬂ%eﬁgfggﬁgﬁﬁé& \glrgrt@g?tlggﬂri}bwnr? xdsucﬁlggl\%acs' cool ed and
PEHIEME ghed between water and et hyl acetate. The
organi c | ayer was washed with water, brine, dried
1804), filtered, and concentraftjed under reduced
SSupe. The—festaue—was—paf i fi eeRd a8k_-CH;
f At ogr aphy ©10% - 15% Et QAc/ nes)| to provide
2 g of 3 15 _8thokycarbonyl net ht= 4- n€t hyl - benzoi c
aciyd net hyl Kt er, l\/Bo(l\/HQ—W}3 = 237.| Preparation 2 :
4- Met hyl ami nax@cpet hyl t hi opyri md e 5- car boxal dehyde
The synthet igprer-agedine of this lpreparation is shown
icn, Scheme D. SCHEME D O CH O 30 Step 1 N O Step 2
SNC ~~SNNH CH3 CH3 CH3 NOHN \ CHO Il Step
3-BsoiNoi4-mSthiyl-berdANicdHci® MieBiiBesBHI 2T, €H3 1 Straq) Was dissolved in 220

S GBI a0 e A RSO0 Robr BaP O 452 e, 450

mmol), biphen-2-yl-P(#-Bu); (2.60 g, 8.73 mmol), and palladium diacetate (980 mg, 4.36

mmol) were added. The reaction mixture was evacuated and purged with argon, and then
heated to 90° C for 15 hours. The reaction mixture was cooled and partitioned between
water and ethyl acetate. The organic layer was washed with water, brine, dried (MgSOy),
filtered, and concentrated under reduced pressure. The residue was purified by flash
chromatography (10% - 15% EtOAc/hexanes) to provide 2.20 g of 3-
ethoxycarbonylmethyl-4-methyl-benzoic acid methyl ester, MS (M+H) = 237.

Preparation 2 : 4-Methylamino-2-methylthiopyrimidine-5-carboxaldehyde

The synthetic procedure of this preparation is shown in Scheme D.

SCHEME D

(0]
7 e
N| N 0 Step 1 N7~ o) Step 2
)\ _ —_— )|\ —_ =
=
? N Cl
CH,
NTX OH N CHO
X =
= — _
? N lilH
CH CH

? N NH

|
CH, CH, , ,

Step 1 : 4-Methylamino-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester
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Fol | owi ng generally the procedure of VanderWel, S. N
et at. J. Med. Chem 2005, 48, 2371-2387), to a

W@ 00an58u2 of et hyl PCT/EP2007/061782

4- chl or o- 2- net hyl t hi opyr| m di pe-5- car boxyl ate

M e hog Pea TR o VieBR i dTes e HE O D AR Pfos. 45

evhamy7) (3 %%blu&5n6f-et§1§ﬂ4 -BRBl-2- ni’@ftﬁ}ﬁﬂncﬁiyrﬂ'rﬁltiﬁ@ b3 1dve
m nutes, water (150 was added and the?(/g ases were

gelgEe 2O, 8%@1@19 dai Ocmbwisiéshlqm@eal@n@@i Q Wyseugddgd glowly a
gd l!lttlo%r c?[qnef‘tiwlgmflﬂe i g{a OIV@§ oS8 RA" 2 PMn)d Al gt%“ﬁg qor 30

essure
énrm?;éd‘l ydaaam( g rﬂL)Tﬁftm yd(&d laha thyd phaydsiward separdied: thb @xgdniccphase

acid ethyl e white solid. M5 = 228.
g@%grlgi (I\XgSOS and fi %ered The filtrate was evaporate(d unlc_igr reduced pressure to

g%eW@@M4%ﬂri}grafmﬁge.§nx&ﬁ%@%l- gyl%idégléig.rlegl% m%% mmdla 5@191 ester as

10"Lithi um num
g wrihite sallid. M8 (M+Hetr2Mydr of uran (300 nL) at 50 C and

SleRat AR RS- il RV by it MMy at o

{ #Riuth algéﬁlum@rld'er@ argy 2t e hﬁﬁdl)’@lﬁ@gtﬁ‘féﬂrln Rtk drofufdie

reaction mxture was stirred for 15 m nutes and t hen

O@OenL)(am ﬂ%nmt@duemlsel matbw sodutigintoh ctherlif-inagihylaiao-2-

LRSS R R Bty e B B 1 i Ba P At 60 Bragurap (450 mL).
Tas raadile Omekiap Was 8tirrt® fdrq\ﬁﬂﬂm’@bés wad fen v&(al’& (98 miL)) wakhaded

resulting suspension was stirred for 17 hours at room
ﬂ@lﬁﬁ’éﬁea’l’ eausine Therssetionwaspstiged fydOminpies apd dicage agreous

Iht['m{ 6‘%&8}&39 gl%f/"' rad) 31‘12 %vc?é ?8?%@%@%9 fo lbxlv&[ E% Kater

an mashlngs re evaporate pressure.
Dves me3.i Thearewnaisng sispgnivaedasi shirretl iy 1 7aeriroiteddraxang@sature and

é@zéﬁ 200 "EL_%E Q,rdrﬁglh ee vsvgsl \I)vgshwg%vnfhl tlettra?hry((eigoﬁ?rra]lg ag(ri Itheedcotn?bmed

| n
i g g e
dushpiaidey |uanuhybac2tam@hmh¢sm OBY20Gndl) red Brecahd eaalfittetrdded dried to

V507 £ Sba b ity e e A il i elfag o o

CANN QM. MSQA$H)J’:I‘]I869 and treated with manganese
d|0X|de (87 25 g, 1 nol). The resulting suspension was

Stepdr:eédMedrylaainprgumsthalibiopyrémiding- iﬁa@dxalmlrydgh

G e AR Rl By 3 g an 11
amicm?%ﬂmédnme}wz@ ceMBiaed ﬂfﬁtﬂ@tﬂﬁ@&fndrtﬁﬁté@eﬁﬂpﬂhmlﬁé@ diexide (87
gl ve o

gt wyl)aﬁhwswlﬁgﬁwr:@ww% stiredi fae 26 houp ped Hicn dlfgred thigugh
V@\gfr{‘%._ ti& SRl rSidMRvAN Ehed withfchiotBrmtEht edeymEf SRALE Bombined

ﬁ}tﬁye:dumlp&zrsmﬂga micnoe2poritdiylslol fedngdd-rpyssur tdighe-15-Lanbé-
M+H) . . 238; d ) :
@v SBP gﬁwé@%eﬁwrﬂ@m?g%@mi%ﬁhydw ? wihgte selids MS M +H) =
g@lehyde MS (MtH) = 210. WO 2008/ 055842

PCT/ EP2007/ 061782
Similarly prepared were:

4-Cyclopentylamino-2-methylsulfanyl-pyrimidine-5-carbaldehyde, MS (M+H) =
238; and

4-cyclopropylamino-2-methyl-sulfanyl-pyrimidine-5-carbaldehyde, MS (M+H)
=210.
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-43 Preparation 3 :
4- Met hyl - 3- ( 8- net hyl - 2- net hyl sul f anyl - 7- oxo- 7, 8- di hydr

wW@2pg0ssef 2, 3- d] pyrim din-6-yl)-benzoic aci d P&I/EP1007/061782

ester The synthetic procedureqof this Preparation is
shown in Scheme EE. 5 SCHEME E: CHOH3CI i H N3 R
NCNHNO O CH3 CH3i SNi OOCH3 CH3 CH3 OO
Pfopidration Bt AOM¥ G- BOSYh AW DY eth rmtfhw;h DSR2 PR AilR&irélpyrido[2,3-
met hyl ester (2.18 g, 9.22 mmPI

PERINB)-Pepasihydid RicBpY esten d| ne- 5 car boxal dehyde

4 mmol )
S %aw% TR g G B £, T s
BéBIEMEIEQ 10 90 Cwith stirring for 9 hours, then
cool ed and stirred at roomtenperature for 10 hours.

The Ka Haon m xture was diluted with 10 At er cH,
an|th_result|ng preci pitate was coIIect c|>

fl n, wash&d wit h wat er, ang

of "4-net hyl - 3:
t hyl - 2t hyl
] pyri m di n-6-yl

= 356. 15 Exanpl
: N- Cycl opropyl o4~ t/ﬁyi-s [ 8- et hyl - 7- oxo 2- (tetrahydr
8- di hydr o- pyri d

0- pyr yl am no) -7
%‘é%uwwpnmmyl -§=y¢thylbksazaisiagid mﬁhylsem kel$ & 9.22 mmol), 4-

BB 220y TR SRR PRSI By ey and o,

B5 g;H 8|-4Blme@l)Nvére addedSb QB AL NMP \and tkdHcagtdn, miXtide @as heated to
W1 stlrrlng or 9 hours, then cooled and stirred at room temperature for 10 hours.
5bE WP Mitring for 3 houss, then ceolsd and stared for 10 h

The reaction mixture was diluted with 100 mL water, and the resulting precipitate was

any -joxo-??-d\'\l dNro- r|d0[23d
nzo‘?c §id omthyl thter M5 ( MtH)

1

collected by filtration, washed with water, and dried to give 3.09 g of 4-methyl-3-(8-
methyl-2-methylsulfanyl-7-oxo0-7,8-dihydro-pyrido[2,3-d]pyrimidin-6-yl)-benzoic acid
methyl ester: MS (M+H) = 356.

Example 1 :N-Cyclopropyl-4-methyl-3-[8-methyl-7-0x0-2-(tetrahydro-pyran-4-
ylamino)-7,8-dihydro-pyrido[2,3-d]pyrimidin-6-yl]-benzamide
The synthetic procedure of this Example is shown in Scheme F.

SCHEME F :
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Step 2 HB3C/ "7 NH Step 3 N Cycl opropyl am ne, Oxone
EDCl OSNNO CH3 CH3 H3C 7 Step 4 HBC 7 NH NH

WQR0SASBHN \ \ |~ \SNNOOO rNH2 HN I N NQ/ER007061782

~/ CH3 CH3 CH3 60 Step 1 : _-44-

4- Met hyl - 3- ( Cma\t hyl - 2- met hyl sul f anyl - 7- oxo- 7,

0- pyri do[2 m dJHg 6-yl)-benzoic acid
B -Zdrethylsulfanyl 7- 0x0- 7, 8-dj OH

0- pyri o\[\ d] pyri Aj’di n- 6- 9%} 4 benzoi c

ester I{1.0_qg, 81 mwml) was dissol ved

and $L. ONM afﬂueo‘as Li OH (2.8 HPY 2.81 rﬁml

The Q1-l'§aCtI OOHM Xture was stirred at rcmgmterrpegature

for 100 hours, then was partitioned between di et hyl

ether and water. The aqueous | ayer vvas [ dified by

addi ti on of 5% aqueous HCl, and:& lting

preciptitsspe was col | ect ed byf|It vvashe Wit h

wat er —a-nd—df-retPunder < "N D 2 _rr%t_813_>

4-met h YCDBrDQYE‘mWEt hyl - -7 OXO 7 8-Oxone

di hydr ?Jyrl do[ 2, 3-d] py | beﬂzm c acid M

(MtH) = 342, Step 2 @ L |

N- Cycl opr opyl - 4- et hyl <% (8- methyl - 2- net hyl sul f anyl - 7-

0xo0- 7, 8-di hydro- pyrido

[2,3-d] pyrimdin-6-yl)-benzam de 15

4- Met hyl - 3-{ 8- ne hyI nmet hyl sul f anyl - 7- oxo- 7, 8- " Y

<di hydr

o- pyri doJ 2, di n- 6- ydigpabenzoi c acid (150 NH
0. 44 ool |n2_m__DM;,andN\\
C cl/ﬁﬁ‘; ' . 8 1) vvas adtie

d 5D (1C2 g, @Em HY edl’) . NTheo
Dea?ctla'n |xtu?e was stirre roozmte eraturéHfor

90 Gk nut esCH; t hen partiti oned between tef and Et OAc.
The organic |ayer was washed with brin
2008/ 055842 PCT/ EP2007/ 061782
Step 1 : 4-Methyl-3-(8-methyl-2-methylsulfanyl-7-0x0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-6-yl)-benzoic acid
4-Methyl-3-(8-methyl-2-methylsulfanyl-7-ox0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-6-yl)-benzoic acid methyl ester (1.0 g, 2.81 mmol) was dissolved in 4 mL
THF, and 1.0 M aqueous LiOH (2.8 mL, 2.81 mmol) was added. The reaction mixture
was stirred at room temperature for 100 hours, then was partitioned between diethyl ether
and water. The aqueous layer was acidified by addition of 5% aqueous HCI, and the
resulting preciptitate was collected by filtration, washed with water, and dried under
vacuum to provide 820 mg of 4-methyl-3-(8-methyl-2-methylsulfanyl-7-oxo-7,8-
dihydro-pyrido[2,3-d]pyrimidin-6-yl)-benzoic acid MS (M+H) = 342.
Step 2 : N-Cyclopropyl-4-methyl-3-(8-methyl-2-methylsulfanyl-7-o0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-6-yl)-benzamide
4-Methyl-3-(8-methyl-2-methylsulfanyl-7-ox0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-6-yl)-benzoic acid (150 mg, 0.44 mmol) was taken up in 2 mL DMF, and
cyclopropylamine (50 mg, 0.88 mmol) was added, followed by EDCI (1.2 g, 0.527
mmol, 1.2 eq.). The reaction mixture was stirred at room temperature for 90 minutes,

then partitioned between water and EtOAc. The organic layer was washed with brine,
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-45 dried over MgSH, filtered and concentrated under
reduced pressure. The residue was purified by

wee@paswili ve thin | ayer chromatography (Et OAc/ PEREPZI87/061782
1:1) to gi ve 25rrgof =45 -

| -3-(8- hyl -2 hyl sul £ | ~7-
81;%%&/ oiver gﬁ% gﬁ%rng %{ 8%n<:f§traétg§ t under reduce& %sssulfle Q¥esu¥ue was
N By ﬁbﬁh‘rﬁnw t}lmkl@ﬁir%ﬁtdﬂﬁat ap I OA cB8Ranch 18t @cp%ﬁ'e 25 mg of

Cycl opropyl - 3- (2- met hanesul T onyl - 8- net hyl - 7- oxo-
Hrqwgw@wrrggpgl-%@ -methyl-2-methylsulfanyl-7-oxo-7,8-dihydro-pyrido[2,3-

MHI@F}%O %e ahl?%ﬂﬁt@ﬂ%?e%ﬁm dg nmet hyl sul f anyl - 7-

Btep-37: Wl@pﬁb’p@l 3-(2- rnethanesulfonyl—S rnethyl-7-oxo-7,8-dihydro-pyrido[2,3-
gi/rl do[ .2, 3- d] pyrim di n- 6dyl)-benzarri de (21 ng) was
PyEBldiBd-Yrdameinyk ogngamside2 mi. MeoH, 1 nL THE and 1

M C _n{@ggl i
10 t he r ea%g n m xfhg?g @Qnet 1|oér9r fl r eegcﬁggrgﬁatm
pyado[ érquyramdme6-y‘r)hben|zaaulel(ah mgyiwas drseolmatlmdmamture of 2 mL

PO \BL THREHERRT YRee RN eg TEE fiepcRgapdh 43 addcd, and
{Hel:b 2186 nARElrCRRER AL LM-MRE: di2biA @&nﬁr&%&u T8e rdation

gi ve
NA@y@I Wrnt‘ggyparatw@rb@twmw apdHtOB.cnatdnipb ofzapicdayrr 8vas

Boieafts bing Ao veME0y tersd g RgRCCIaHSHdgs odpigod pressre

&Qpe 45 g of N-cycloproEyI-S -(2-methanesulfonyl-8- rnethyl 7-0x0-7,8-dihydro-
N- cl opr opyl 8- net hyl - 7- oxo- (tetrahydro

21,341]93’Téimdﬁb§ Y1)7 Im['wgwa@né@yn do
gt_%g?zl CYS ?}Cﬂ{ygﬁggéyﬁrl |- ? Fig%%l{:lﬂarqj 8. OOXfO%-(tetral}ydro Wg%ran-4 -ylamino)-

di8sdibydreghytido[2, M]pﬁﬁ.ldlﬁmdyl] benzarmde

IS\I- 8?? v rglct)lgyp egydfoz)nygatnh(??%?g? lOfl%g rnmol) was glssolve(? in?2 mL THF, and

|
e e
ﬂjtp)vyr161L1<ﬁn1f‘ﬁejal|)43;1 methybbnmamme(?. amg 6,05amune hens dddud. Whrdaction
was added e m xture was | oade ire
BRI pr tigan 4 4 & e gL rael e T LS NEHRs added
TRe FEBE MY BN uENVE ol&edt Are@ily 8nto a preparative TLC plate and cluted with
N-cycl opropyl - 4-met hyl - 3-[ 8- et h ITI) % 0X0-

é‘i/oeMc@fjﬂyldm@ﬁﬂpxk@ﬁmeeetmgm)N ry@ommywﬂlq@lwlﬂd[c&fme@yw 0X0-2-
6
r%{ﬁfndﬁ)l E:yra%-é-%arm g?rg/&ilﬁ}z%rﬁ é}yrlgiwrz:,_ge Sil'pggml 1n-'\é:->yl'j benzarmde MS

g\meH@pr@pyIMMl:rmmm 121retchyl am ne, was 4, N-Ddi net hyI -
[8 nmet hyl - 7- oxo- 2- (t et r ahydr o- pyr an- 4- %I am no) -
Singialycrenapsd: irepdading Srednsomylamae withemgthy %szééﬁ -Dggnethyl-

AR TS TR PRl MR U oy Pkl g

69)]-tenBardideyBiiSaM-8@) = 408, MP = 268.2-270.0 °C.
pyrido[ 2, 3-d] pyri m di n-6-y| ]-benzonitrile The
synthetic procedure of this Exanple is shown in Schene

@xam@%EMEM@tﬁyl-\j@S%Qg%loﬁé%é-(?eggﬁﬁﬁg%Hr@@%?a%%no)‘-ﬂ@-dihydro-
pyrido[2,3-d]pyrimidin-6-yl]-benzonitrile
The synthetic procedure of this Example is shown in Scheme G.

SCHEME G :
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wa@edshisB42 H 3 C Step 3 N\ \ A\ CNN

Step 1 Step 2 OHINN\V V' \ NHN1.
“ill, NOO 2. NWMOHi NNOOSN1 1 CH3 CH3 CH3

| ~ N O HNPQU/EPI007/@1782
N11CH3 CH3 CH3 60 Step 1_-46-

4- Met hyl - 3- (8- et hyl - 2- met hyl sul f anyl - 785%0- 7, 8-di hydr
0- pyri do[HG pyrim di n- 6-?/I ) - benzani d€
4- Met hyl - 3- ( t hyl - 2- me¥RR/1 sul f anyl - 7- di hygr _Ster2

{ OHi dT Byl - b
wag| stirre of  SOdZoH or
N ure Was concentrat el uider \red@ced
ngessure To the residue was addgd 10 w©b, of Et OAc and
L of S%turated aqueous NHAOH. The reaction mxture
was stirred for 20 mnutes, and then 10 nL THE was
added. The reaction mxture was partitioned 10 bet ween
wat er and Hye
was dried ove
und

Ldo [2, 3-d] pyrimdin-6-yl)-#enzahi d&: "®B

(NFH) = 341, Btep 2 : Sh,
4-%et hyl - SP( 8- net hyl - 2- met hyl sul f anyl - 7{oxo} 7, 8- di hydr
o-pyrido[2,3- 15 d] pyrimdin-6-yl)-benzorjtrile

4- Met hyl - 3- (8- net hyl - 2- net hyl sul f anyl - 7- oxo- 7,
8- di hydro-pyrido [2,3- d]pyrimdin-6-yl)-benzam de (24

8tp IwasMettyl BeE-théthpl-Bnkih Ayt 2bxd-OB-MiBpdrs-Atids 2o
tenperature. Additional SOCl12 (4.5 g) was then added,
alprippdnréerldbremnidkt ure was heated to 75 C for 30

S T e R e

5}|‘fiyt\ibﬂtﬂn16nylbr®bﬂﬂz}di@ﬁ‘@d (384ang)deaswtidred i &P grodSIOR, Bl Gne hour. The
ate 10 glve

%ﬁﬁ@%@i&ﬂ%@ S epRgeprated pegerdused arpppure.- T yesgdue was added 10

mL of EtOAc and 5 mL of saturated aqueous NH4OH. The reaction mixture was stirred
for 20 minutes, and then 10 mL THF was added. The reaction mixture was partitioned
between water and methylene chloride, and the organic layer was dried over MgSQy,
filtered, and concentrated under reduced pressure to give 372 mg of 4-methyl-3-(8-
methyl-2-methylsulfanyl-7-oxo0-7,8-dihydro-pyrido[2,3-d]pyrimidin-6-yl)-benzamide:
MS (M+H) = 341.
Step 2 : 4-Methyl-3-(8-methyl-2-methylsulfanyl-7-oxo0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-6-yl)-benzonitrile
4-Methyl-3-(8-methyl-2-methylsulfanyl-7-oxo-7,8-dihydro-pyrido[2,3-
d]pyrimidin-6-yl)-benzamide (24 mg) was stirred in 3 g of SOCI, for 100 hours at room
temperature. Additional SOCI, (4.5 g) was then added, and the reaction mixture was
heated to 75 °C for 30 minutes. The reaction mixture was concentrated under reduced
pressure, and the residue was eluted with 5% MeOH in methylene chloride via
preparative TLC plate to give 4-methyl-3-(8-methyl-2-methylsulfanyl-7-o0xo-7,8-
dihydro-pyrido[2,3-d]pyrimidin-6-yl)-benzonitrile: MS (M+H) = 323.
Step 3 :
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di hydr o- pyrido[ 2, 3-d] pyri m di n-6-yl)-benzonitrile: M
(MtH) = 323. Step 3 : WD 2008/ 055842 PCT/ EP2007/ 061782
WO 2008/055842 PCT/EP2007/061782
_4- Met hyl - 3- (8- net hyl - 2- nethyh$ulfanyl 7- oxo-7, 8-di hyd

L bR LY T S RS B

@]’p@ﬁﬁﬂ&iﬁ% - bsﬁz@mnaleqf@ X2 oDl 5emehot) Gy ftf@ted with OXONE™
-met hyl - 3-(8-nmeth

ﬁaélpwym%@ﬁ mwﬂurmé ﬁ‘@p?’i Oéfmamy&ﬁ btopdffard dfreetByld-(Rrpicthydi2-
eﬁ%}/slu fo{l)sﬂ Z{S‘()Jhﬁ%{drw Ty n[gnS ﬁ]é)&/%%g%le }112 %@ﬁéo%ﬁrﬂ/@ thich in
'ﬁfrn Emamnlced v&thh 4- G)mgloVi}etrahydropyran using the procedure of step 4 of Example

- 7- 0X t et r ahydr o- pyran-4-yl am
}],ot)) _g-yve84 meﬂvﬁ»ﬁdS rn%/thyl 7-0x0- 2 (te(trahydro p%/ran-4 F}’, amino)- 7% dihydro-

g%do‘ﬂ%%%]ﬂg%ﬁY ggilﬂ&uémﬁ 1% Wg@ﬂm Lighg: M¥E- MrEhsT 1 o,

53. b-
4- Met hyl - 3-[ 8- et hyl - 7- oxo- 2- (tetrahydro pyran- 4-yl am

Bebidi s 0D TR ety 7019 2ty droQur-f ol by dro-
BRéddPri3Ld1Byriddih- 613HN N&bi@a@d rﬁé@l &Rrl
4% Vet hyl - (8_h|- - met hyl sul T anyl - 7- oxo- 7,

8d|hydroﬁ [ 2, 3¢ d]pyrlmd|n6yl) benzoic acid
nmet hyl ester reat ed with OXONETM fol | owi ng t he
pr ocedtxe e ‘I i Exanple 1, and the resulting
sulfny/l As treated W|th 15

4HRm 0 dropyran usi ng the procedure of step 4

of | Exanpl €1, to give 4-nethyl-
[ t hyl - 72 0xo- 2- (t et r ahydr o- pyr an- 4-yl am no) - 7,
< di ydro-pyrido [2,3-d] pyrimdin-6- yl]-benzoic acid

megwyl ester: M5 (MtH) = 409; MP = 122.5-126.5 C

Exa :
o et BB ey -2 Y S S Py
Hp3ribdigib ey Bezoiftid methyl ester was treated with OXONE™ following the

pyran- 4- Iam noé 8H pyrido[ 2, 3-d] pyri mdin-7-one The
EW?%?P step 6 @& Hyamplstl. el the psulpigesuifend komnoprd waneated with

H—?&llfﬁ)wo %Q%ﬁ{ %égeﬁar%e?:@ﬁgﬂ}éa%}g §2t0 glVAé84 methyl-3-

[8-rnethyl-7-0x0-2-(tetrahydr0 -pyran-4-ylamino)-7,8-dihydro-pyrido[2,3-d]pyrimidin-6-
yl]-benzoic acid methyl ester: MS (M+H) =409; MP = 122.5-126.5 °C.

Example 4 : 8-Methyl-6-[2-methyl-5-(3-methyl-isoxazol-5-yl)-phenyl]-2-(tetrahydro-
pyran-4-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
The synthetic procedure of this Example is shown in Scheme H.

SCHEME H :
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N\ \ \ 1. propan-2-one oxime, n-BuLi S NNOSNNODO
2. H2SO4 CH3 CH3 CH3 | CH3 CH3 H3C Step 2\ \ \ I O

WORMNS/HOFHMN N O 3 6CH CH3 O Step 1 : PCT/EP2007/061782

8- Met hyl - 6-[ 2- net hyl - 5- (3- et hyl - i soxazol - 5-yl) - phenyl
]1-2-nethyl sul fanyl -8H pyrido [2,3-d]pyrim diny7sone
Propane- 2-one oxinme (62 ngy, 0.844 mmol) was di séo

in 2 nL coq;IHed to Og oG under nitr
(O. ut i

n- But yl N

1. RBENMTON) s~ ase d Shcwdpynzaﬁokuhat thdl r

te ertur rerml d bel oviusi C Afterssthrin"g fd? 30 CH
¥ n N S 2 HZSO4 CH3 CH3 3

4riret hyI(L, (8 net hyl - 2- met hyl sul f anyl - 7- oxo- 7, 8- di hydr
0- ' pyri do[*2, 3- d]pyr|n1d|n 6-yl)-benzoi g acid nethyl
ester (200 ng, O.56pwl) was added, 10°and he
reaction n1xture_mas_sLlrred at 0 fa
Concentrat ed sul f w+e—ae+d (0. 43N
dropwi se, and the tenperature
roomtenperature over one hobh.
was made pH neutral by additionof 1M@&gueous NaOH,
and then partitioned between er and met hyl ene
chloride. The organic |ayer vas” dri ed over MyS04,
filtered, and concentrated under reduced pressure. The
residue 15 was purified by preparative scale TLC

Bleptie, 8-Bletyll 8 2Whéthy 12598 - e idoRa RS héhgI2-n@@aildulfanyl-8H-
wth O. 25%§ﬂ1 in %}Q%% ﬁ?%glve 8@%?% i g
Byrmbt[wfd]mzrﬁrmdﬁﬂmp 5- (3 et hyl -

lj]s 8; ??1% 8]?6-! ?)ng ﬁg%’f%{gb {@W4W@bf\éagﬁlss§ g’é&) W i ﬂ&[ %H% “and

EodVit foyl°-Guider Aitolgyh -BB(31 Mtk (0.68 axaaidl.5 M yd ptigh@rhgkanes,
L 2-(tetrahydro-p Yran- 20 ) ) o
6§$ gpﬁlq{byvag {qidfg,grs qy@y,zsosth@]tb?fqapﬁ% tgmperghpe remained below 5 °C.

%:ﬂ%/\_égr}[‘eﬁ%/lh%’ ?orb% rﬁﬁhféx' 1. ﬁle{@q-g?({g*}}{éthysﬂ hsi ?fﬁ%fglh _BREAN. Ldihydro-

sul fanyl-8H py pyr| one was
pyredat] 2.d-dip yrim OXONETIMdnad icavidngethilecsgr ajzmljmg,e() 56 mnstlepas added,

9&*@ thf: {TEIHHW]}{JW \ggsastﬁl?l%g Wt 8 U& tférncgleshlélulfr %qo)tllcentra% suﬂ%rlc acid (0.43

mL) was added dropwise, and the temperature was allowed to warm to room temperature

over one hour. The reaction mixture was made pH neutral by addition of 1M aqueous
NaOH, and then partitioned between water and methylene chloride. The organic layer
was dried over MgSQy, filtered, and concentrated under reduced pressure. The residue
was purified by preparative scale TLC plate, eluting with 25% EtOAc in hexanes then
again with 0.25% MeOH in CH,Cl,, to give 8 mg of 8-methyl-6-[2-methyl-5-(3-methyl-
isoxazol-5-yl)-phenyl]-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one; MS (M+H) =
379.
Step 2 : 8-Methyl-6-[2-methyl-5-(3-methyl-isoxazol-5-yl)-phenyl]-2-(tetrahydro-pyran-
4-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
8-Methyl-6-[2-methyl-5-(3-methyl-isoxazol-5-yl)-phenyl]-2-methylsulfanyl-8H-
pyrido[2,3-d]pyrimidin-7-one was treated with OXONE™ following the procedure of
step 3 of Example 1, and the resulting sulfonyl compound was treated with 4-amino-

tetrahydropyran using the procedure of step 4 of Example 1, to give 8-Methyl-6-[2-
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t et rahydropyran using the procedure of step 4 of
Exanple 1, to give 8-Mthyl-6-[2 WO 2008/ 055842

weEanRAR3dD7/ 061782 -49 PCT/EP2007/061782

met hyl - 5- (3-met hyl -i soxazol - 54yL) - phenyl ] - 2- (t et rahydr

%ﬁ%ﬁ’/ﬁ&f 'Arrflé@bgzl SO’E%%ﬁgP’ b* p%‘ 11}91? Ez(’te%lr agl'(!f% rpyran- r}‘llango SSH-

hgldipyrididirey k- M @Y =234] tri azol - 3-yl) - phenyl
-2-(tetrahydro- 5

pyr an-4-yl am no) - 8H pyri do[ 2, 3-d] pyri m di n-7-one The

PATRLES S LTGRO S
PIVEDNEY I ShNoNSa- IzyrlddYﬂBGﬂZ]pﬁﬁniNin 7-obeN O N 3 CH3 CH3

CH3H3C Step.2 1 H 30 N31- N\ \ '\ /) HNNNONN
1 cHhe @ynﬁileéllg pyocedure of this Example is shown in Scheme 1.

CE@M‘E’ - 2-nmet hyl sul fanyl -6-[ 2-net hyl -5-(4H-[ 1, 2, 4] tri
azol - 3-yf)-phenyl 1-8H 10 pyrido[ 2, 3-d] pyri m di n-7-one

4- Met hyl HxC
8 dlhydro py

vgt hyl - 2- met hyl sul fanyl - 7- oxo- 7,

[2,3- d] psted i di n-6-yl ) - benZ&n
: DVE

Q I Nfwas—takemr—opr in 6 H
t 3 re was heatedato refl >
@j‘lm ntT cool%d and 2 Hytwebat r at ed N\N/
K% essur eé The resulting residue was tSakel*‘rJ ule n"20 nL
* HOAC, Hnd hydrazine (0.24 g, 7. 638:Hgm)l) Wa38 added.

The reaction m xture was stirred at roomtenperature
for 20 mnutes, and the resulting precipitate was
col l ected by filtration and vvashedH\@th water to give

60 ng of 8-nethyls2-nethyl sul fanyl -
met hyl -5-(4&&_;!2,4] triazol - 3-

3-d] pyri m di-A=—Fone;>Ns (I\/H—|)N|— />
HNT NN N=N
)

Step 1: 8-Methyl-2-methylsulfanyl-6-[2-methyl-5-(4H-[1,2,4]triazol-3-yl)-phenyl]-8H-
pyrido[2,3-d]pyrimidin-7-one

4-Methyl-3-(8-methyl-2-methylsulfanyl-7-ox0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-6-yl)-benzamide (100 mg, 0.294 mmol) was taken up in 6 mL. DMFDMA,
and the reaction mixture was heated to reflux for 10 minutes, then cooled and
concentrated under reduced pressure. The resulting residue was taken up in 10 mL
HOAC, and hydrazine (0.24 g, 7.638 mmol) was added. The reaction mixture was stirred
at room temperature for 20 minutes, and the resulting precipitate was collected by
filtration and washed with water to give 60 mg of 8-methyl-2-methylsulfanyl-6-[2-
methyl-5-(4H-[1,2,4]triazol-3-yl)-phenyl]-8H-pyrido[2,3-d]pyrimidin-7-one, MS (M+H)
= 365.

Step 2 : 8-Methyl-6-[2-methyl-5-(4H-[1,2,4]triazol-3-yl)-phenyl]-2-(tetrahydro-pyran-4-
ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
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Step 2 :
8-Met hyl -6-[2-nethyl -5-(4H[ 1, 2,4]triazol -3-yl)-phenyl

WQ 20805882 ahydr o- pyran-4- yl am no) - 8H pyri do PCT/EP2007/061782

[ 2, 3-d] pyri midin-7- one WO 2008¢ 055842

PCT/ -50 )

B Nt RSBy e BB s el AL 2 igzpl-3-yD-phenyl-8H-

Byréd ide]gﬁ'ﬁ'hrdﬁr -Ylohe phe mhted Slith OXONE™ following the procedure of
ri - rimdin- one was reate W

py d] py din-7- t t ed th OXONETM

step B oWERZMPlse probedesudingssulfopdompepndwanisracd withfrmino-

A TR T B>
ﬂi%tlﬁi@ér(‘pHe[l;lZ 4]t1€azg1—3/-@ll)&ahm§1]|}-)21-(-t&ra{h?d15 -pyran-4-ylamino)-8H-

2,4]tri azol t trahydr
bﬁiﬂ)f%eﬁ ddpwraﬁ%%)onsrp %Q\M%rzﬂg 1§1]P ¥14ﬁ’@. 05Cone:
MS (MrH) = 418, MP = 214.9-216.0 C Exarrple 6 :
6 [5 (1H-Im'dazo| 2-yl)-2-net hyl - phenyl ] - 8- net hyl - 2- (t
araply 6r:&-[Py(lahimidazdl 2y Ind)mEhy lpyhengllg-8-methyl-2-(tetrahydro-pyran-4-

one.10_The synthetic procedure of
%ﬁ?@%@ﬁrﬁ qctégéfﬁB (ﬁngc%?rrey\] SCLENE J: HBC HBC
Fhe @ynﬁe)(w'ﬂr&de@ﬂe\oflﬂis E%%%II%BIS MothAh' Sehdndy!l OH Mh02 O
11 SNNOCH3 CH3 CH3 HBCH \ \ \ HStep 3

NCHEMEJ] N O dyoxal, N/ SNNONH40HSNNOCH3
CH3 CH3 CH3 H3C HN\V \ \ I N Step 441 N HNNNO
6 CH3 O Step 1 : ?

Step 2
_ >
MnO,
H
H N
NT Y Step 3 N7 XY \
| ol 7
= O Glyoxal, Z N
? N lil @] NH,OH ? N l}l o]
CH, CH, CH, CH,
H.C

H

N| _rT N \N

Step 4 N\/>
HN)\N/

Step 1 : 6-(5-Hydroxymethyl-2-methyl-phenyl)-8-methyl-2-methylsulfanyl-5,8-dihydro-
pyrido[2,3-d]pyrimidin-7-ol
4-Methyl-3-(8-methyl-2-methylsulfanyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-6-
yl)-benzoic acid methyl ester (150 mg, 0.422 mmol) was dissolved in 6 mL dry THF.
The reaction mixture was cooled to 0 °C, and LAH ( 0.63 mL of 1.0 M solution in THF,
0.633 mmol) was added dropwise. The reaction mixture was stirred at 0 °C for 15

minutes, and then the ice bath was removed. Water (0.3 mL) in 2 mL. THF was added
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25

30

pyrido [2,3-d] pyrimdin-7-ol 15

4- Met hyl - 3- ( 8- net hyl - 2- net hyl sul f anyl - 7- oxo- 7, 8- di hydr
W@2pg0ssaf 2, 3-d] pyri m din-6- yl)-benzoic aci d P&/EP1007/061782

ester (150 ng, 0.422 mmol) wagjdissolved in 6 nL dry

IR Ay s DGO TR % et laea

Addedirfih@ M a6thed DEniRASS 0B mINiweldiTveas\Waged tThe r@itigh nfixture was
Cfor 15 mnutes, and then the ice bath was renpved.

waeas for B0 gumtys. thendilipredmipoughe Glioppdnbhe HbB1tB38gmeentrated

p
bl RRPALPEHSR v 2, B SR SR Bl B2 Bl bRy -5-
Aethei- 2St1¢thyl|suﬂ@anfyi}6 Sahbyd‘relfpyihﬂo[m 3dIpgsimiding/-o,- Mﬁt(M+H) 330.
was added. The reactign m x was stirred for

Meé Methps- (§-metpka- mﬁhﬂa@lﬁanal E&@XPﬂeSﬁgadrormgldoD 3-

LAdif-dMas- HLeRAGERL dat ed under reduced pressure to
plxy{el 132 %ﬁ Pl (5£,Hydroxynet hyl - 2- met hyl - phenyl )-8 5

et hy6—(2—Hmlt¢rgylrmt|lh}ﬂéZmylbth5 -Bhatiy hyRd mothyy-2 i deth@ls @fatlyb§ Hi- m

B A Bl e (52, PRERrai ves diselyed in 7 v grgthylene

QI‘IIQM&é £#3bmIemplrivEd ﬂh&lm (th ﬁ%eglgaln% qfés added. The reaction
6- (5- Hydr oxyne h%&)lgé met hyl - phenyi ) - 8- net hyl - 2- net hyl s

miftarpy asgHire yori ozlrsaatdpwrtqzmpmtme?ﬂt@neﬁlf(emigthrﬁglgh Celite. The

Bl ke Bl VRRPIATSed Bosbullh R AR v Dusifsg by

PrRPhohtiveTLagiRel. clukhg wietsY MBORVBEM, €0 Yas 73 tm%]éﬁﬂnfeﬁfyl -3-(8-
48 hours at room tenperature, then filtered t

wsthyl-&-mothelsulfanyi-7 pxe- e hydrcpyidogs, édi]mﬁaéadlméﬂ@c@@zaldehyde,

3pd the residue was purified by preparative
&@é@ﬁ%ﬁfe eluting with 5% MOH/ DCM to give 73 ng of

_pil’(y[S——@H Bridagdl{2yy)-2-methilypisul f eagkthyt-0xeetilylsulfanyl-8H-

pyrido_[ 2, 3-d] pyri m din-6-yl)-benzal dehyde,
Rg“k?@ gwﬁmm dgpg-ong; ep 3 :

t6h£/ Fsﬁlkgrbglﬁgﬂ f 1S ﬁlef@ﬁz' &aﬁg@@%ﬁﬁ:‘lg% ”%?Jrﬁil@dﬁ gﬁlfdo{? 30
d]pg}atﬁh%d:l?yl@?leludfﬁﬂdwyd@mmg})ﬂ ﬁl:ﬂdrhm?yl_wa}z s?mndzc} 13 e3th EtOH, and
Peseayon s eaererisile B B el Gyl o DGRl Sution

28 6.0 nfleaCdhtRRcihiiduENMROHCRBRAddD The Ceackby Mflire was stirred
égg 049 nmL of 10% aqueous solution) and 0.07 niL of

B0maineigs aqtm doubenNHip@Id e Maradel eadm Enwcratarstoivent0 minutes with

xtur |rre f or Omnutes at 0

S bl e W e o o B PR P i Rl pggninuces
Giyolkal @3 fLioTd 0%Tddmebds slutivas wasdedtd, Rmgdwed @yﬂe}iﬁ:]lef@aturated
m xture was stirred for 60 mnutes. @ yoxal

pucensNBgdEo hbe &3rien BiYuigasssHEed forftwmh@mdthsy P&ftll)loﬁid
Blivwadh Whdt 394 Eé)&& %ﬁ%ﬁ@ﬂﬁé“@ﬁ‘b \xm%sﬁ 5l gnﬁk Vt%r{éﬂ%ver MgSOs,

was stirre art| | one
tiktred aad dorEb@%mtedﬁheieoregamdq)rb@yﬁr Thassidas wed putifidd by
bri ne

awa%f@ﬁ}'ee@h@@éa%f%ggw%ﬁgéh e @ﬁﬁﬁ&gg% Grird bhigazol.2-y1)-2-

methyl-phenyl]-8-methyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one, MS

(M+H) = 464.

Step 4 : 6-[5-(1H-Imidazol-2-yl)-2-methyl-phenyl]-8-methyl-2-(tetrahydro-pyran-4-

ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
6-[5-(1H-Imidazol-2-yl)-2-methyl-phenyl]-8-methyl-2-methylsulfanyl-8H-

pyrido[2,3-d]pyrimidin-7-one was treated with OXONE™ following the procedure of
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preparative TLC plate, eluting wwth 5% MeOH/ DCM to
give 6-[5-(1H | m dazol -2-yl) - 2-

woreaoRpsssphenyl | - 8- net hyl - 2- rret hyl sul f anyl - 8H pRCT/8RJ0R7/@51782

-d] pyrimdin-7-one, M5 30 (Mtkl) .= 464. Step 4 :

%Fﬁ gl%% #F%mggﬂ aﬁnciltheg%/sglﬁr}gos)nﬁtgpgl B}pagl\ﬁ lzvas tlrem%e(i1 leth% egmmo-

{eBraBydtbPyrhn B3iflg fie pré@@ufs-dfBtpU of Example 1, to give 2.5 mg of 6-[5-(1H-
H-Imdalg%fl % ?Tmathl- heg)nll 8rIr)ethyI-g2 msthglsul (

fraidgacl gryl)- B;rmthblf@eayl&ﬂ%%plwﬁhm %h(“ﬁ rahyskie- pives-4- Vléatnéﬂ -8H-

ARSIkt o o Vo 20 oo

resul ting sul fonyl conmpound was treated with 4 am' no-

h h [
tetra )édr o&/f ggq n\tlu}z'62&}5”,801%%31&?%5]&&1%%53 12 Pnethyl-phenyl]-2-

PR R TS RO 2 G0

( M+-H) The githet’s pexadpiesnf This Example is shown in Scheme K.

gém%entyl 6-[5-(5-1sobutyl-[1, 3, 4] oxadi azol - 2-yl) -
phenyl ] - 2-

(tetrahydro py an; 4-yl am nQ) - S pyr 192
é 1,

[§| kP on&“?h nt Ketc—prwcedyy e hig Steps
w is sphg uj3§n . SCHEWENH CH3 NSt HCMO
I Bl Allyl( 10N H 3 5
HSQO 2Y—Y~2 OOO%HSO/ CH3CH3CH3|\I~ e CH, O
NNStepSNNCH XONIla 0 ~cH3 OCHIO O3 CH
H3C H3C H3C StepGCI—BS .N~ 0 NO

I\/CPBA &N S CH 3
_Step4_ NS Step5 NS
\ 0 —_— \Sig) /CH3

NaIO CH | O O

Step 1: 3-Allyl-4-methyl-benzoic acid methyl ester

Argon was bubbled into a solution of methyl 3-bromo-4-methylbenzoate (11.45
g, 50 mmol), allyltributyl-stannane (16.72 g, 50.5 mmol) and lithium chloride (5.30 g,
125 mmol) in DMF (100 mL) with magnetic stirring for 20 minutes.
Dichlorobis(triphenyl-phosphine)palladium (0.81 g, 1.16 mmol) was then added and
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H3C5 SI NN/ ~H3ICCH3 3 H CH3 CH3 Step 8 N~ NO
ONNSHZN O O NN~H CHI CH3 3 6 CH3 10 H3C H3C

WEe@p/0338428- Al | yl - 4- net hyl - benzoi ¢ aci d net hyl BGI/BP2007/061782

Argon was bubbl ed into a sol uggon of nethyl

glll’%ﬂ qf?tﬁ’ﬂ l&? y¢ g?irn algw) g %iéAéirA%Oh%%mgr% A1 [F)l L%fﬁ“a“e the mixture
vi$ partifivsdal &EW@B@ dtBor3Beghnes g 1 129) Bﬂffp'&f)ttet Vl“h@%nﬂai‘&@ organic

with magnetic stirrin 20 m nu

bwzerﬁ Mo pirghed myighlings diierb a$<aé) Eléwpéamchentsaiecbunder reduced

é&%ﬁlﬁg%%%@%%%%%@g (r%?q}aur e ﬁ@ f"%ﬁhg §g§g4geﬁlsep 3@ g silica

@auﬁ% théif 3586 dabtiromgthhee mderadcs)oeriad 3Hattyl-4-ethyl-bendode acid
artitioned between ether - hexanes (1:1 VAT) and
Wﬁfhé( estar- S b PHred 2ot glniless oflayer s were washed with

{e Re, 3@{1%8@(1 _hMESC 01fc'a|cfd Ejaz?c{éd concentrat ed under

reduced ressur The resi e was purified by flash
chr omatsottmploy n(ethsyi 8- dﬂ@ﬁﬁ%&@thﬁﬁ&l@aw (Ri8é &, 55 genql) &9 hydrazine

e o OOt B s Pl el GuBLaBB 6 o fours. Aficr

t% @S ndxGed '@ﬁi %?rﬁtl&ield ‘beBV &R cthyl acetate and water, and the combined
| - 4- met hy enzoi ¢ aC|dhc¥raZ|deAsqut|on of

mgmlay@s 'arletwasmdrmth)Hrlmgrrtr@dt(Mg(S@&zﬁl@redl sncherpicyntgated under
h
rﬁ\é}lé?/égeﬁg hté &1\{6 3e i‘é’é %nFn%;yl-get}% I 4 c1(1 %({r%zl;g ¢ anolnté Solid. (Yield

230l 0g19hhe m xture was partiti oned bet ween et hyl
acetate and water, and the conbined rganic |ayers were

NiesBe -G Hy lbd-meghy l-pheisd)- 2 ipbomy-[ | Bidleedseolcand
Conceﬁ}f) }gﬁ%{)ﬂ)@?? f?%‘f@glbgﬁﬁygg&g g&)ragldggl \(I)\ﬁf ? .26 mmol) and

3-ally Nzoic azi de as
dmopfbpy(e‘ﬂh}éiadnne?(@ﬂ oL, 982 hiol) Bt @ptaditrile (30 mL) was added

AII | - phenyl)-5-isoputyl-[1, 3, 4] oxadi azo
}S@V giergyt d@%‘?&t ? % of- 28 Thel), an tﬁﬁ‘e@ﬁswrewwz%lpwei&q i for 18

gélﬁlﬁié gt;frogfglyt@e Pgraﬂr_rea %“ oﬁtéﬁlsrﬁgﬂgbfe ?TJEQ added trlﬁnélpllpho%phme (5.66 g,21.6

acEtlp rﬁpltorwddday(lfe@adﬂ()romanea@n&’dg, 1|2sld\mllnelr)| Ehealmbwmm stirred for
e m xt u

s e i
Pasub ks pasfigHBe fladhr dnedany bR PRy Bt iRe with-0650% cthdl atate in

hexanes to give 2-(3-allyl-4-methyl-phenyl)-5-isobutyl-[1,3,4]oxadiazole (Yield: 1.32 g,
98%).
Step 4 : [5-(5-Isobutyl-[1,3,4]oxadiazol-2-yl)-2-methyl-phenyl]-acetic acid

To a solution of 2-(3-allyl-4-methyl-phenyl)-5-isobutyl-[1,3,4]oxadiazole (1.32 g,
5.15 mmol) in 35 mL of carbon tetrachloride and 35 mL of acetonitrile was added a
solution of sodium periodate (3.26 g, 15.2 mmol) and ruthenium trichloride hydrate
(0.085 g, 0.41 mmol) in water (80 mL). The mixture was stirred at room temperature for
2 hours and then was diluted with dichloromethane (200 mL). The organic layer was
separated, washed with water, dried with magnesium sulfate, filtered, and evaporated
under reduced pressure to give a dark oil. The oil was dissolved in tert-butyl alcohol (50
mL) and 2-methyl-2-butene (17 mL). A solution of sodium chlorite (6.52 g, 57.68 mmol)
and sodium dihydrogen phosphate (5.12 g, 37.08 mmol) in water (30 mL) was added at 0

°C, and the resulting mixture was stirred at 0 °C for 2 hours and then at room temperature
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mol ), foll owed by hexachl oroethane (2.86 g, 12.11
mmol ). The m xture was stirred for 20 5 hours at room

W@ eoopesssure. The sol vent was evaporat ed under PCEER2IOT061782

pressure and the residue wag4purified by flash
ﬁ\g{lglﬁ { ! afgaih%j%ne lrnligt{n‘ne a\ll\s'I ({iﬂlte(()i_ 319h %glpf}/ceta Cet he orgamc phase was

eren%t@l kxbékheﬂl-vl’/ﬁﬁ{ {wﬂer ﬂ@%éﬁd)urﬁth@@ipﬁte)/dnd[bhn% RARE) «m A&Aum
ngeId 98% . Step ; &b% | sobuty

aylét o] BYered arzcbcqncgntgﬂtsd @d%fqdypeqdﬁéﬁwe} gasidge d@ls guzifed by
égsé%h?ﬁ&Fé%ng%]ﬁng wht(lel réll)(/)I 1)00? eth aceta 1{1 ]l_lezéanf]s %1afle LSZ-(()S-

Isebutl-R23, g]oxadﬁazbﬁ-myi)}IZ)methyl%ﬂlenyl]Qﬁetﬁﬁdchbﬁ( ield: 1.01 g, 72%).
tetrachl ori de and tonitrile was added

Mft—l [éT{S '(;W@b}@n[ bé\ﬁ@i‘qd%alt'% 3%32 Q@tl@ll-p&@yﬂ %P ?Clg ﬁlépthyl ester
8
rut efﬂ'( gg@éﬁg bgla%gsﬂags@urﬁxgﬁbehﬁe .96 g éﬁogmn%lf'i?ﬁmo})uﬂy{l

e mxture was stirred at r
f leMbviacﬂiaZCd-Zf-diQ rﬁethy)luplﬁ:naﬂdlcttlmeamd/\é]so dg.| uéSeohmaeil)t dnd

di.chl or ongt han 0 . I or |c | a s 30
DR BT WD et 2Rurerothin SRR R g B Litps stirred a
ol @heranirk 2 Qaysaf‘l% &X&Rfﬁrrﬁfxﬁﬁe VME‘ dertitibRAUG@Heen cthyl acetate
pressure to give a dark oil. The oil was dissolved in

ek watguthjie camboled lorga®® phaby wamwaﬂmdMIﬂyWatzt ek rine, dricd

. | Wt hl
E%ir%ﬁn)e'safu%%élwatlggrhlp 1reéiS 2}%19 ac%rgn(éeglﬁra u I(rteguc(eg%iiss%re% rggldue was
pudfidd bynflasdicaforiad®eraphy M@ﬁngﬁlﬂdﬁd 4@% chyﬁéceﬁt&dmtﬂéﬁanes to give [5-

resulting mxture was stirred at 0 C for 2 hours and

thisabutyl- [ obioredipre 2t Yl Hé-nth dadenpgsaeet e acid methyl ester (Yield: 0.54
gggk 2007/ 061782 -54 overnight. The reaction mxture
‘luted with ethyl acetate, and the organic phase

mp_sseﬁwlapmyl e thotitlyh[ MBI forxad idB9le2S plg2umrthil-phenyl } -2-
sulfgbg,%aﬁg?riqgg ried.(magnesi um sulfate),
methySudandr-egidd Ardpgdm 3ﬂnﬁeduced pressure. The
resid | |44

it b AaniRe B el B ertamilcR Byl UTRG PO5 ARMMIR L rBRldehyde

(Qs@bg],t(ylll {1111103, fAC]umjJaaﬂZDhélz, [P HP-1>buetlhY,B Addrvendyalz - 2yBtA-methyl-
gl?eg&b Lﬁcéﬁ\l(cl a?cl[ic(ij :Eleéiyi%%gfa@?éﬁj 0. 2%2%1%0 a:nd [cgsiﬁélscarbonate (0.14 g, 0.43
a1y in)N Re-aidmliadreiemyd {4 @&Zwag h@&éﬁln@ﬁlM$wa%t1@£ctoAt 100 °C

suspensi on of potassium carbonate (0.56 g, 4.05 mmol),
f@ 3(55hQLg@ ﬂﬂp{ey{:actlon mixture was cooled and partltloned between ethyl acetate and

%"i‘teﬁ gocéa%l a%i ein)lé/ %ﬂaae ngt&/g %{]XJ % \a),%;F 1ne §cg(rnagne51urn
sarRkg), filkerbd %cﬂwmtnhydté@ﬁmmsdlace(dl&em])e Was réidut ved patified by
10 room tenperature for 2 da¥ The reaction mxture

fash C@aqm@tpg@ahﬁelsaﬂw@h 38¥nsthylacetata ia hexangs ipgiap 8- C'1;'r=‘1l@pentyl -6-
g?- HSBS%PIPEIQ?Q%O?%&H@?UW ?P@q W}hz et Isuf Hyl 8H-

Itere
pﬁﬂkﬁhﬂnﬂpﬁﬁnﬂnd@mneéﬁw&h@(M@eQ@%De The resldue was

g&”@%ﬂ ! e@@%@ﬁ?& ﬁé—%%& uttyg ]g1? %nglg%(lglg Ylyéggﬁgyfgﬁ/e?nyl} -2-
ﬂqeayaﬂ&sgmgﬂls 1d%g2/b)d]%w[f§&ﬁ}w7 oRBenyl]-acetic acid

met hyl ester g, 51%. Step 6
8- Cycllo psnmylbn ef $sy¢lopis bt H(5fisb byl hxdihixadierel2-yl)R-methyl-

%‘yn{g }d%/ Wﬁ}yﬁyﬁ% hyl%SIg r]i)gl‘llag 2S3udfpyr1 1d1n—|_’}- B 648% mg, 0.08 mmol) in

dichloromethane (3 mL) at 0 °C was added 3-chloroperoxybenzoic acid (0.04 g, 0.19
mmol). The mixture was stirred at 0 °C for 1 hour, then was diluted with ethyl acetate.

The organic layer was washed with saturated sodium bicarbonate solution and brine,



10

15

20

25

30

A m xture of

4- cycl opent yl am no- 2- net hyl sul f anyl - pyri m di ne-5-car ba
WO debysis42 (0. 05 g, 0.22 mmol, from Preparati onP@/EP2007/061782

[5 (5-1sobutyl-[1, 3, 4] oxadi azgf=-2-yl)-2-net hyl - 20

t | ' t.h t
gﬂ%fp %réeléngsi&rg gﬁ@%ﬁa? étner%e& a%g cgr‘?’ce%{rﬂfgg W@erQeﬁhhceg pressure )[o give 8-
Slbpithipeichys- -6 lan%rld[q 3(,41 csraahla\aalsz ?gfﬂ—ﬁﬂthy[l pRerilcROVave
react or at . hours. he reaction m xture
wathapgylfey-SRdpysigdol 2, 61%%@@1116&%9@@ (@Phg) The etuse @redygt was used

9[5? hase was washed w th

H\/\gtg]ggle)g-r%g%%b‘? neltﬁgﬁll é 2 aglﬂgy um sulfate), filtered

Steg SCCBQCSacﬂbpe&ﬁﬁdS {md@ isobeglifledl4 jpxediaryl-yJHlemetagi-pheayl | -2-
was purified b flash chromatography_eluting with

d09BNeHFRy Py 4R étﬁél%@m?fgﬁ]ewﬁh’@éz P ITiRIdEE-98E opent ylI - 6-
5-(5
{ ( | ARRHE BE ?Icgego/})gn_t%l_ 6- mi,-% t%/ |1s_ogﬁtgny1 ? ,4]oxadiazol-2-yl)-2-methyl-

, 4] oxadi azo
plﬁanlyt%t - Prypdeshant asnlfiny 8 BH -y idio (3 -2 ] 187 dhjipinr 7-onel{00047g,dh@8 mmol) and

Yi | 0%...S 7 : ) )
s et s 2 B30 D fm2-propagUdiml oy eshepietin e
1[@1'1&5&1'5'\)@ reB8AM 1o 2c foet hanrestd fbn ity rvx}ag Qooled and

rimdin-7-one 30 To a solution of
ggr@y@tqujp%mqer r@luced pressure The residue was purrﬁed by flash chromatography

- I
bRy MASSH RSB HIRART s Gt S RITROP s ity
§‘3 41Radiarm-2- ﬁ)-@&n&ﬂpll-ﬂhelnyl} ﬂ(t@ﬁh@ﬁm@ﬁﬁmléﬁm@%mpyndo[z 3-
C was added 3-chl oroper oxogbenzm c acid éO 04

AT FHEo A Riciol RIS BFta dARS G50 16T Ac L iseDs. +
ng j %b?%g flgug{l I”%I 9t ate. The organic |ayer was
shed sdatura

| um bi car bonate sol uti on and
bri neSiniarBOD&/ rOpla842 4moﬁaﬁ§')ﬁﬁiuﬁlﬁlmhylsrﬂﬁn§ir ptinidine-5-

9%5%868' oy @ls {;g:t qe%o%; %%}ngr egseg}yg%liqggcfp%{n%td%g SUQa?"ga{ldehyde n

iy Em L R e kAL

(tetrzﬂfydg))-pyrimé Yamuae )8 Hepluralo [ 243l s adidin-ronh evas prepast eigRMS
i t.hout f h i fi ion..5 :
@%E%V G i s lsNe: FEbURRCE S05Bah Faungi 00 26051 ) -
E?{lbutﬁjéﬁlﬁéﬁhé isdvaleric anhydrrde wrth acetrc anhydride in step 3, 8-
t etra ran-4-yl am no

chgp@]txiyﬁg[mthyl 3. (éﬁéetlﬂvlrﬁl)&ﬂ:ﬂéaii\;¢2082d§lbplﬁﬁpléﬂt%r(te‘fﬁahydro
2
oy SRy RIGRBERS) B oes Pl bRMs s 3

cene f&10c2914130@609 OB [(WBH) |kl 2452aRbuiet @87 2iM-lr opyr an
(0.041 g ) in 2-propanol (2 nlL) was heated

in a &@rlllﬁrkyf bvtergglg@léaésp@alew anpgride peth aremfo%}ﬁlydrr%m step 3, and
b P i T e S s R A
ciuio:pmpﬂghmpmﬁme&iyllﬂuilfagylvpytrilmﬂﬁem@ér‘mldinﬂydauestqi é 8-oyclopropyl-
g?é-n?ﬂ?%ﬂtégq gllzl\éq%yg[]y%/ g (Elg%cﬂlﬁ glb-ﬁéef};ﬁ]} 2 I(‘[Setrghydy ro-pyran-4-ylamino)-
81"1 p[f}ﬁrﬁB [ﬁi‘ﬁfﬁﬁnﬁéﬁ'ﬁaﬁoﬁe %5@1&%&9&1 d o TREIE o/gE@@) A é”a‘lcd for C. 5H26N603

r|md|n one (Yield HRVS (
mﬁ[(@&ﬂ&)d] #469.2C3D HeBNGCS9.2438 15 [(I\/H—I) +] 529 2922

Found 9 7. Si.m lar] tr. . o
i oycP BB ERY PTRBYZE FEY TS BRhROF B0 Aieioneeis anhydride in
step 3, and replacing 4-cyclopentylamino-2-methylsulfanyl-pyrimidine-5-carbaldehyde
with 4-cyclopropylamino-2-methylsulfanyl-pyrimidine-5-carbaldehyde in step 6, 8-
cyclopropyl-6-[2-methyl-5-(5-trifluoromethyl-[ 1,3,4Joxadiazol-2-yl)-phenyl]-2-
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car bal dehyde with

4- cycl opr opyl am no- 2- et hyl sul f anyl
step 6, PCT/EP2007/061782
8- cycl opropyl - 6-{5-(5-isobutykglLl, 3, 4] oxadi azol - 2-yl) -

ft?tﬁygﬁoyaﬁanﬂ PR ) gl bose e grepid HRMS
PRL: BAISd mrm%gﬂgNmnggw@@ 513.1957. Ealnad5 1852,
2N603 + H 260 Found; 501. 2603,

édﬁitlpaatll cympsundmémaéed eq:gthwmﬁ&ri@ﬁeuﬁ ExamplerT e shpwmin Table 1.

acetic anhydride in step 3, 8-

Cycl opentyl - 6-[ 2- met hyl - 5- (5- net hyl - [

Ex8nglp @xathiaaaiplke flujtrpbenyld (MAP) kinasehy ditee assay useful for
p ran- 4(§f¥| am no) 8H— r|d0[2 3-d] pyri mdin-7-one was
?1%62 0cal cd for C27H30N603. + H
[(Mﬂ'h“ﬁe th%IAP?ﬂé1 ﬁgse 15915&6‘131 ﬁ%@éﬁﬁm n OF 1.Jh Ven Gthn vitro
ri ce

rep aC|n I sovaleric an tic an

Wﬁs gétenided @}nﬂleasfu@iﬂgfﬂ@e taghsfer of the Y- 1Iphosphate from y-33P-ATP by p-38
4-cycl opentyl am no- 2- met hyl sul f pyri m di ne-5-car ba
k]@j@aﬁ:ytg MydlinBagic Protein (MBP), using a rmnor modification of the method

GCLAR, RPUNET) 025l UkE AR By [ Gbg ne- 5~ car bal d

ehyde 1 n's ép

?- 52;{11736 b%ﬂs Horl@ﬁttdﬂeliohﬁb-rf] Ehe rleconébn(latlnttpSS r1]\/I%P kinase was co- expressed
. 3, 4] oxadi azo en et r ahydr o- pyr an- 4-

SRS 3R Bk an B SRy Khodiccont B Bl Cipea 2:11057-

gEQ. qu%% und%@geé%?ﬁg@_@ I"ar §0I ﬁ &E dﬂmg( a{gk%]]commn

i sovallbe ploosahdrythtadded QAR Kindst e ddatedtin kmasehl;uffelr QIZ{) mivl 3-(N-
t d i ng.

3 %ﬁ@ﬁa‘b)g?ﬂ%?%%%fa BT ide DA S RSy A-eligrrokphashBats. L apbgthylone

g (hly[q bet\é’latnlﬂnoethyl ether)-N N, N' N' tetraacetlc acid, ] mM sodium ortho-
cycl opr opyl am no- 2- net hyl sul fanyl - pyri m di ne-5- car ba

Vaielytdel M ditkipthéeitad-40 mM rnagnesmrn chloride). Test compound dissolved in

%@%&@ﬁ:@%b@o %3@/)'5’?156?1{;‘5 or o?%%%g%ubated for 10 min at

5 @ EIF% 89 g%;ﬁ% \2{&1315 ng}%tendolgy télﬁag(g.}}lo% g ‘f ) slébsgftpeycro ekr;[]alé1 containing
MBFRR

AT %rf@g 1ncﬁ%g foEs additldﬂaﬁ(pﬁhﬁgt 309, the reactlon
C25H23F3N603 + [ ( MtH) 513. 1857. Found: 513.185

Ydslicrmonstdd hycml]dmgr(ﬁ%% lphpmxhedc heidt Hiee ghosp@Ma@ddﬂBP was then

Exanple 7 are s,hommgw Table 1. 5 Exanple 8 : This

goparaideltom thpstepidnay- AP (uvar)a phomd@@elﬂtdom memgbrage G\illipore,
the ¢ und

Bt 1 b (N Rt i P RGN Sl p i SER R

thi s Usignilid £5dvE Proteliiir®, th¥@smP@inRk BF fiRdnRt iR a&% foﬁlﬁd to be
the transfer of the -phosphate fromy-33P-ATP

jabipatoes Qfd>3|W\éAPrk1®é§|E;0rW@mhen (vBH-Imigerele? -3 ra- W@thl phenyl]-

g{%ﬁé’tﬂ;ﬁ@gl&%{hy8%a%%§n-g‘§;gmﬁ%%—_%gg§§%&€S%gﬂﬁl]nﬁrgﬂw-%he exhibited a

PIOERH QM) af gghrdammedf 0.00@66; Ecahdrirganicnpdide MAPIKinasshown in
‘v%ﬁ%kco expressed with SEK-1 and MEKK in E. Coli (see,

Al atchev, et at., J. Biol. Chem 272:11057- 11062
(1997)p1@hd then pur| fied by affinity chromat ography
using a Nickel columm. The phosphoryl ated p38 NAP

-pyri m di ne-5-car ba

Ckimpased #as 1@b0(wBd |i Gokpmasle? buflCEO(LMD M@ adaoind #5| 1C50(uM)
nor phol i no) poopanesul f onpc acild, opd1422, | 25 M\ 0.00386
(3-9l yc?r ol ppbgsPhate, 31MM et hyheee 20 0.00289
grygol-bis( %b?p‘(?m noet iyt 0.0076Q. . | . . 0:00164
Cl IIEI ) - I\I, I\I 002\87 [ A< 8 | aallZl I'C clbl ld 001799VIVI .:UUI u2|2 o1t 000592

5 0.00455 15 0.00451 23 0.01155
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vanadate, 1 mMdithiothreitol, 40 nmM nmagnesi um
chloride). Test conpound dissolved in DVMSO or only

worBgssent rol ) was added and the sanpl es wer ePCT/EP2007/061782

i ncubated for 10 mn at 30C.s57he ki nase reacti on was

conbai i rig- SOV dna.y15ap. Ate OIPUIS | houbating f br 000883
an anlrll t ilon8009% niln at 13 0C, hpOrO.Q;%i oh__ wadd 0.00459
terfi nat dd BPO3HHi g 0. 28% phdspAAIFe3 acid. The

phosphoryl at ed MBP was then separated fromthe

PR o RBATE UL By RhegERoCsL o s otenbrans.

sci nt This AbdaQ Mt GO VIEMEIRAS KR! dbstMRE. 'I%'ﬂ’c KD pholfstiod@ation,

t he above procedure, the conpounds of the invention

peasgharylated bel\beKzsdatmecbwnb rapbgfanpgdonpe-Mbkddd Evrlgbeled anti-
a 2-yl)-2-met hyl - phenyl ] -

g%ﬁ%t: n%A]gC(k?DeEer aaﬁly Pga?z)tsorogles 4-yl am no) - 8H pyri dof 2, 3-

HbgpehishindiAtbogide exhibited a p38 1C50 (M of

approxi mately 0.00066. Further representative P
Ewsmac:ar e shownclpaed huypanec-Raf with EE-tag; phowplninigted (co-expressed

000697 10 0. 00143 ‘15°0! DA BRI LINY e Gy74 v

0. 00289 3 0. 00a80miig HmORéwlar Riight HOMBEKD) s%or@d@OQISTCl4

3005042 PCTAERBIDIIER PYEIER sh6mg o6y 46N ssuming a MW

0.02705 24 0. 00885 i7f) Qo QAP sHE, 0. 00286 25 0.00459 9
0. 00357 18 0. 00525 EXANPLE 0: c-Raf HTRF Assay with

BrkiMEKesas Subst Rablst (@é&e@ﬁ@dﬁkéﬁEK - 8bdkemyCell Signaling, Cat.

phosphor yl at 1 on? STBHoSEAR ) A e *BRE TR qbglsg, G- # ADOOSS

wi th rabbit antophigephoribEEhE, 4 FuwM kA @8Lisht-APC (from
rabbit, and APC-I abel ed am%%-GH an;ﬂl b)ggfaes Reag nts (

and Anti bodi es MartghaeCatctARBS HWlhirkot Q1 RABO L% 6 Bt ag;
gnlgpm]%hgryl ated (co-expressed wth v-src-FLAG in
tovirus H'5 cells), 0.2 ng/nL (2.74 M assumng a

Reddeul ar wei ghEnikiod IrokDperkind@er, ZHT Rﬂﬁta@ing Mebde with 412 mirror
Substrate WI full-Iength 6H MEK, ng( (154.4 M
l4g a My Hatrgoali clspgkyea)pa’senc Pé‘t@ Cahtitdd es:

@%ﬁ%\ﬁw‘n@f ( SetyAdth2AH 5ot} R Palcl FRBMES!

Procedure:

(1) Prepare Kinase Assay Buffer (KAB): 50 mM HEPES (HyClone) pH7, 10
mM MgCly, 1 mM DTT, 0.1 mM NasV,04, and 0.3 mg/ml BSA.

(2) Prepare 6H-MEK (150 nM) in KAB. Add 12 pl/well to the assay plate.

3) Prepare ATP (66 uM) in KAB.

4) Dilute compounds to 2.4 mM and any positive controls to 480 uM in DMSO.
Perform 10-point 3x dilution in DMSO. Withdraw 2.5 pl/well of DMSO
solution and add to 27.5 ul/well ATP solution in (3).

(5) Mix, then add 6 pl/well of solution in (4) to the assay plate for a DMSO
concentration of 2.1% during MEK phosphorylation.

(6) Prepare c-Raf (12 nM) in KAB.

(7 Add 6 pl/well of KAB in columns 1-2 and 6 pl/well of c-Raf in columns 3-24.
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# 9121B, Lot 14); Eu-(a-rabbit 1gG (from Wallac, Cat.
# ADO083, Lot 318663, 710 ug/nL, 4.4 M;

W@ 2008658uz eLi ght - APC (f rom 15 Martek, Cat. #ADDOBEBP007/061782

Lot EO12ABO1, 3.03 . Instrggents Reader: Envision
PerKki E eadl ng node wth 412 mrror
gg}/ p|13?g’ e%é?l §T Bll%ck pol ypropyl ene pl ates
(Cab) # PhSdhdd rd68 mn(@epizanm) MéKdBM 38440 from stock) in ABI:

pol yprop Iene El ates (REMP). 20 Procedure: (1)
Pr epare RV 7B0Lmee/ m{ BAB). andd3 mY! HEPES

AP e T SR O
Add 12 lihowbhile dt 37 POdoedBmyn.pl ate. 25 (3) Prepare ATP

66 i KAB. Dil d 2. mvl d
Codi ] Plemuis Bu@ it @ BrseoH %@@&%Aﬁ 0D in

g)él Slt! g%@%d ag%w?% %W?%%%P so(%ut ?gnDiNEO( 3).

(5)X1M x,Addenl/acld oBsdhllt\i(m frorof(1 Bab thd asayi plated) to the

ass plate for. a O 30 conce tion of 1 % .
Gurig WEK S BEBE P SRACHH™ () (HK dpdr e PieDREsr? s fpllowing
in KAB s(e ) (£ydd (£0)l Faarhé bRbk l'enadaQ‘i S &fﬁBQnFBrQhe Cross
| /wel | of g (Qg[ (ln) col ums Mﬁp Wo 20%%?055842
PCT/ EP2 oelk/f@x@qwsmple, gdd 6 (ugyvellm)é B senéi rabbiBzCI F BY). 30

(9 are rabbit 217/ 221) - MEK-1/2 Ab

(118 PR g Mgt P ok B hpfibepes prr 0.2

rm/(llr5) B$vad #TTR B SighdVh BHIAnm(akd)6658mSinaBe EadigiohONornde HTRF
6 | /well of solution from(Qﬁi to the assay plate and
5 i ncubaigakgtaftgyspectram caessripll.cofreationpr epar e
Eu- (a-rabbit 1gG (9 nM and (a-6H SureLight-APC (120
nM in AB2: 50 nmM HEPES pH7 and 0.2 ng/m BSA (12)
BegteSidnveid Puefficatidud i @Raf r om (11) to the assay pl ate.

b re S IR U (5 T
$ &(p 'n%ﬁé?e&@d%tﬁ Vlrﬁéj ﬁ)r %ﬂ é \ﬁk mef’ﬁ LA@ZVSrE Qf a I’aﬁ]ﬁ dfh %as,nd

factor sanple, Eu-anti1 rabbit 1gG
Kleﬁrvm‘t@d affct 4% honisuBlat wllqtellebwm lyefrrblaeriﬂwcmtémmgIS BM EDTA, 50

B o 1) Nead HIRE, 81 anal s ot SLONMANS. Q%R /2 vo., 1%

NP-40 (w/v) and Cornplete Protease Tablets. The lysate was centrifuged at 20,000 x g for

1 hour. The supernatant was incubated with 8 ml of anti-EE tag-Protein G Sepharose for
2 hours at 4 °C. The resin was then washed with 30 volumes of the above buffer. The c-
Raf protein was eluted by incubation with the above buffer containing 100 mg/ml of EE
peptide for 1 hour at 4 °C. Protein was concentrated using an Amicon Stir Cell with an
YM10 membrane. The concentrated protein was dialyzed against TBS containing 1 mM
DTT and 30% Glycerol. Protein concentration was determined by the BioRad DC
method.

Purification of 6H-MEKI1 (62-393) :

E. coli cells containing the plasmid for the expression of 6H-MEK1 (62-393)
were grown in Rich Media and induced with 1 mM IPTG for 24 hours at 22 °C. The cell
pellet was resuspent in 50 mM potassium phosphate buffer, pH 8.0, 300 mM NaCl, 5
mM MgCl,, 10 mM CHAPS, 2 mM TCEP, and Complete Protease Inhibitor Tablets.
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signals after spectrumcross-talk correction. 15
Expression and Purification of c-Raf : N term nal

WEEDoBasgerl c- Raf was expressed in Hi gh-5 cel | SPCREP100E061782

liter culture was co transfegged W th virus for

CEou R e Eb Se Rl B itk e lrasth By iRteifyspaign af 13000 x
g By 0mtnatdd] Tige @SEMaﬁ@tTﬁ&as &%t&{)l TIM/MFSO 20| ﬁMaBﬁJm phosphate

yrophosphat e, cero hat e,
bafser b QuﬁOW(lmﬂwol@n% D OB Sl HupbEHAPS, 2 mM

HPERAH IR, S0 AR ﬂﬁagt Rt A CEAL ONIBML afinity

f@gl-fﬁfd)ﬁleulmt@‘@epharose for 2 hours at 4 C. The resin

was then washed with 30 vol unes of the above buffer.
The cJ %?ﬁmpwwwhewggéowﬁaﬂwf SQcuMaratesivg phpsphase buffer,

qh%vo% SOHEA BLid SN 21 mNECRR S 0BghNI NAF L, Finde dgws demMPpyrrole-2-

hour at 4 C. Protein was concentrated usi
garbaoatStand SGehM ZmGlh PaoteinyMicde afetddritgnecubitien with 5 volumes of 20

ERREEPEg R Ruoom EEA o soNaTS e 3P By sl for 1 houracd oc.

Tﬁé"glﬁfbtdrrﬁété&aﬂ WRZoARhERIEH RSH %&B@U@r@ Radees vﬁﬁi hoch mw
30 Purification of 6H MEKL (62-393): E. coli cel

eldnffamqmbrgnetShthﬁa@mﬁ va$ thenshlejcessp ez @whtsfon&hm@mgraphy on a

R gl e e by MR B oo BEHRER il e s above
PR%&IS RAL etlein®Bd BikiRAbiBRSd uigkilosphat e buffer, pH 8.0,

300 MM Nadl, 5 mM MyCl2, 10 mM CHAPS, 2 nM TCEP, and
Conpl bs@gphothoas eracafiisi ompora) ektie Innentigosresheyp to inhibit c-

7 rdujat
g{%?gg%&%@% §q?my%ou§§ S%ééhg 4858 ﬁbﬁy ISUBLAC h?iibl 3 4loxadiazol-2-
alf)- phan}ﬂpﬂ (tetra@y(frm’pylfbﬁl 4viyhutiss)- 8H'-|p§r16¢{m§5r diptamidimdsone exhibited
d| I ? with 50 n(‘gn ot.assi um phosphate buffer, pH

MRFAEBIcH, 0-47 HngEIEOO3DBSHN Nadl, 10 M
CHAPS, 2 MM pyrrol e-2-carboxyl ate, and 100 m\/l ZnC12,
then incubated with TALON netal affinity 5 resin for
EXlszPLEtl 04 bRafWad+lepe I TRISAviag vath Gil-MEK Gis Bobsirags(Iafse
g ot assi um phosphate buffer, pH 8.0, 5 nV
Fﬁpé?& 2 mM TCEP, 300 mM NaCl, 10 mM CHAPS, 1 mM
pyrr 01rﬁrs %ssac,‘%h,@egydm\@m@ ﬂle%gbﬁMt@ﬂfﬁb% b RaoWgi 'gh% E%@)ﬁ‘ﬁatlon

el uted by incubation with vol unes

plwSBh@ylalwcﬁwlﬁbwet@twmmbﬁm%mvpfg)l Mféﬁtléi Fulabgled anti-

r at material was concentrated
|ng grﬁ‘épgla%etdraggl@% Oge§ wth | OKd MV cutoff
rrerrbranes The sanpl e was then subjected to size

excl usi on chromat ography on a Superdex 200 26/ 60
BEA40RS ANTARSIRIMONESKT Peak was pool ed and concentr at ed

Eﬁzy%’é) ve.  Prot QiR RS nOGh G E-RE el BLARAEh N-terminal GST-
tag from Upstate; (expressed by baculovirus in Sf21 insect cells),
0.26 mg/mL (3.87 uM assuming a molecular weight of 67.2 kD)
Cat. #14-530M, Lot #25502AU, stored at -80 °C.

Substrate: WT full-length 6H-MEK from C. Belunis (5/26/04), 4.94 mg/mL
(154.4 uM assuming a MW of 32 kD) stored at -15 °C.
Antibodies: Rabbit (a-P-(Ser 217/221)-MEK-1/2 Ab (from Cell Signaling, Cat.

# 9121B, Lot 14); Eu-(a-rabbit IgG (from Wallac, Cat. # AD0083,
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Usi ng the above procedure, conpounds of the invention
were shown to inhibit c- 15 Ra For exanple, the

W@ 209p/05834R2 PCT/EP2007/061782

8-nmet hyl - 6-[ 2-net hyl -5-(5-nethyL-[ 1, 3, 4] oxadi azol - 2-

1) o], GRS R DR 8o
approxi mat el y OMb@tekSCAGHADE)FTNDIt E9SDAB0 EX¥A0INE).10 !

b Raf W d- Type HTRF Assay with 6H MEK as Substrate
BisE 20 RespohBwyiordijosn Rerkmf ey, H I dsregdingmodggvithybl 2 mirror

t e. Upon )
3%@%’%%“ at ed @1 %@E?@g{@%}%ﬁ)k ra 1|:t# 4344)
Orticirs: phos pho- VEWdidinarEsd pdigpreplylaind plates dRBMP) f@rtdmpound plate.
APC- | abel ed anti-6H anti bodi es. 25 Reagents and
I nstruments Enzyme: reconbi nant human b-Raf residues
ALS 8t Nterminal GST- tag from Upstate;
(exgr escseed by baculovirus in Sf2l insect cells), 0.26

g/ (103, 87 Mramsulimee AssaplBadier HARRI G0 mMHEPE(HyD)lone) pH7,
Cat. #14-530 t #25502A red -8Q. C,

Substrat e: V\%f"‘ﬂl}ﬁ él?i ?Hﬂ\gﬁ:ﬁé& ]f?%fp‘r&@?’\%g)ét ?ﬂﬁﬁ& mg/ml BSA.
5/ 26{Q4 4; Ry

(kD) REH atp%bfg@é%ﬁ(gg%fh\e@@%bblp{&(% WW Yto3he assay plate.

217/ 203) - I\/EKP1¢mr€)°<bT(’f(6@nmeﬂ1KA§ gnal i ng, Cat.
9121B,,.Lot 1

A0088) o 20bI ORI %ﬁ?ggf‘f%é&%‘\éﬁmeé@hﬁgﬁ w4fo M in

318663, 710 wpvisD. PékfcﬂanO péiat S B toalih PN SOPFiHdFaD.5 pl/well
Martek, Cat. #ADOO59H, Lot EO012ABOL, 3.03 M. Reader:

Envi sion fr ome;MW sefutien and-advHo2d 2uite O AR spiutian 41 63).
o S BB BAFE BE RIL O

pol ypr opyl en®NEatceacdniiztibl) of i YechuringBKlhatghoryl&seay

Procedure: (1) Prepa Ki n®eAssa Buf fer (KAB): 50
M HEBSRS ( Hy ?ﬂ%ﬁ)bﬁﬂg -1 nM DTT, 0.1 mM

Na3V2(H, andAgléi% M@ﬂ oBCAB 191%0(11%)115':“? @ QQKJENEKbﬁ@a%QVT in

nM i 12 I/well to the assay
Prepare ATP (6kinis 3i34.KAB. (4) Dilute corrpounds to 2.4

mM angd,.an [ e to 480 Min DVSO
Per f o&% 1% Sgﬁ?flr‘r'ﬁjl %)?t g?%tﬁ?r 1an1 DVBO. I\/\i’t hdraw 2.5
| 7' wel [y of Dﬂ%a@@ﬂa%ﬂt @dflPE(Bgr 2 119- I\ZE'K51/Q /A\bqh |2OA-E%rn stock) in

solutlon in (3). 15 (5) MXx, then add 6

sol ution in MBI tiﬂ miyeHESESDDI, ft2emg onl BaSA BMS@3 mMEDTA
Conceﬂtolj ati oﬂ"oosfcopzre%ct%)ndajc{d & gl/v'}J/eElLfoP socfut[?o oﬁgm?éj S'the assay plate

and incubate at 37 °C for 30 min.

(11) Prepare Eu-(a-rabbit IgG (9 nM) and (a-6H-SureLight-APC (180 nM)
in AB2: 50 mM HEPES pH7 and 0.2 mg/ml BSA.

(12) Add 6 pl/well of solution from (11) to the assay plate.

(13) For determining the spectrum cross talk factor, prepare 2 samples

following steps (1) to (10). For the blank sample, add 6 pl/well of
AB2. For the cross talk factor sample, add 6 pl/well of Eu-anti rabbit

IgG (9 nM).
(14) Incubate at room temperature for 1.5 hours.
(15) Read HTREF signals at 615nm and 665nm on the Envision. Normalize

HTREF signals after spectrum cross-talk correction.
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(6) Prepare b-Raf WI (100 pM in KAB. (7) Add 6 |/well
of KAB in colums 1-2 and 6 |/well of b-Raf WI in

W@ 20081055848- 24. 20 (8) Incubate at 37 C for 30 PETEPZ09)/061782

Prepare rabbit (a-P-(Ser 217.321)-MEK-1/2 Ab (1:200

from stoc i.n_ ABl: .50 mM HEPES 0.2 [ BSA, . ..
and 4?5%%‘1%? C PRYFIFS; %OPB’S“P‘ESa%ﬁF% H{Ve%%"dln%eﬁels&%w tfnhibit
/@l WicanRET oY 18, h@@orgl&ﬁm N Qieth@ndl [$-peubat7eo at 2-

37 lCﬂlyq‘orR:%O m ﬁ%z% t11) repar@Eu-%ta?r algbjt

I'gG (9
fingabadep-paast-demee) r&dimocpwdo[ﬂx@-d]nmm@zﬁ-sg-h?%ﬁamide

SRR B R ol

determ ning the spectrumcross talk factor, prepare 2
I fol | ow 1 10). FE he bl ank
ETREPE b A b b B b o

f{%bggesarrpl e, add 6 1well of Eu-anti rabbit 19gG (9
nM . %ﬂ) I ncubate at roomtenperature for 1.5 hours.

(15) ReadsddyRAlisésyifRMERns 6L5uhstene GOBRR oMV 600E

B nol?g ér?%tl&ﬁ%&@}éﬁﬁgﬁw 6%\/%% g/a%geg%f ! vith rsa%gl% tarrltlil-ghospho-MEKl/L
BEI IR0 GLABTY BRd APRL ISl andilae] eﬁ{@i% giepr ocedur e,

conmpounds of the invention were shown to inhibit wld
type b-Raf For exanple, the conpound

a{\I—edJ; ra%t slt' 3- §-, net hyl - 7- oxo- 2-

gﬁ&%hyéi%%rﬁ- =4-yl am no) -7, 8-dihydro-pyrido

ERzyand] pyri m di fecbmplnhnbiamzari-sef regdhiéd toeshdaddntaGiifg a V60OE
(uM of approximately 0.02 using the above assay. 5

EXAMPLE 11 : b- Rafatigooth Wiieraeal {pS¥=tassfsery Upstars: 6:prasped by

Bk VEK as-t he. SRl AR SR bR BTGt L 620 1M assuming
phosphoryl ati ona rrmimtaln&rejglmbémﬁIﬂD}’Elﬁt.i#Q4eSestI,eIodtéfd5633AU,

with rabbit anti -%gosp o- MEKI /2, 10 Eu-I abel ed
anti-rabbit, andfoieE r8h&l-ed anti-6H anti bodi es.

Reagant s and | ngif Hﬂi@ghgth GFRMITR frohPE€ OBRLARTS/ 2612 94 mg/mL
b- Raf residues 416-en ontal ning a V60OOE nutation

with N-term nal (IG3F iMgssunong bipdaefel2 KI2xyored sed SI5¢.

5 .pacul ovirus pn _Sf2l_ins / .. 49.
é?ﬂg%‘ﬁ?ﬁ' ng a rmkgl&ti}{ éfp'\ﬂg?rg'ﬁ%/ zgﬁ 5@%1%@ éﬁ?@%ﬁ%@ﬂﬂ%mg, Cat.
Lot #25633AU,  #9121B, Lot 14); Eu-(a-rabbit IgG (from Wallac, Cat. # AD0083,

Lot 318663, 710 ug/mL, 4.4 uM); (a-6H-SureLight-APC (from
Martek, Cat. #AD0059H, Lot EO12ABO01, 3.03 uM).

Reader: Envision from PerkinElmer, HTRF reading mode with 412 mirror
Assay Plate: Matrix all-black polypropylene plates (Cat. # 4344)
Others: Weidman 384 polypropylene plates (REMP) for compound plate.

Assay Procedure:

(1) Prepare Kinase Assay Buffer (KAB): 50 mM HEPES (HyClone) pH7, 10 mM
MgCl,, 1 mM DTT, 0.1 mM Na3zV,04, and 0.3 mg/ml BSA.

(2) Prepare 6H-MEK (150 nM) in KAB. Add 12 pl/well to the assay plate.

3) Prepare ATP (66 uM) in KAB.
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stored at -80 C. Substrate: WI full-length 6H MEK from

C. Belunis (5/26/04), 4.94 ng/nL (154.4 M assum ng a
wORU0805B22 kD) stored at -15 C. 20 Anti bodi es: WRebBP1007/061782

(a-P-(Ser 217/221)-MEK-1/2 Abggtrom Cell Signaling,

t. # 9121B, Lot 14): Fu-(a-rabbit
@ phgazoune S mbd BbRigero A 4 BUSE. perform
G-pbint %a&&wﬂh DVICO( WieHaravVarst @k el CRDMEBEAXIBRV, ankl QHd to 27.5
012ABO1, 3 M. Reader: Envision from PerKkinEl ner,

I’l’h‘wlﬁé@oﬁoh@loﬁd@@)wth 412 mirror 25 Assay Plate:

t 4
Eher MOV EAs LB SRCEDR LB REes b sipf o s
canpatunibnpifati®s duﬂ@ngIPpmspﬂconymloﬁl) Prepare Kinase
éésay Buf f er ( KAB) : 50 mM HEPES (HyC one) pH7, 10 mM

vyBEeparep-Rivi YHOPE @ 00 oMY iIREsAB-O4, and 0.3 ng/ i BSA.
§7é) PARRA"8/ v@ﬂ' é:&égolﬁﬁﬁls D eﬁ’ﬁ% %M% é]rizb h{/aW%bOE % columns

e assay plate. 3) Prepare ATP
2Qa8/ 055842 PCT/ EP2007/ 061782 -62 (4) Di I ut e

d. t trols to 480 M
BB Meapatb A’ ToRBoPHEmSy di 1 Ui on i n DVEO. Wt hr aw
Q_}g | pMBhic r%blm%S%PQW/QPF) -MPR-pIAYQ: 22)6 f%rn k‘fo‘é@) ih AB1: 50

solution in M'x, then add 6 I/ wel
SMHEP@{T? 7, (OLngbnlt a@lsiaﬂﬁrpl\leETﬁor a DI\/ISO 5

t|on of 2. ho Iatlo .
é%g pa 8 Fﬁg% tl%,daéi‘c__i Hfﬁs%h&ﬂz ?d;)to aas%ayl griat (apcl incubate
@tf37K9€Bfolrl30@mhurrns 1- 2 and 6 |/ well of -Raf VB00E in
col utms 3-24. I ncubate at 37 C for

EapaPephiatb i-rehbi 8dp bz Uiniare b ABC (14208 in AB2: 50

HEPES pH7, 0.2 ng/m BSA,
ndﬁfgi]i%c H‘I&i.&?hﬁ/g?o stop reaction, add 6 |/well of
6lal ut Ada 6fm/®mll(cﬁ‘)somaoﬁ fiena@dayo tht atsay piage.i ncubat e

7C for 30 P E bbi t ,
gln;? F@E&%?IF@@PQ e SRF’ér‘{rég’i?S%e Eaﬁt%,&égep%@ Sqrgplﬁﬁ/foqmwmg steps

g??gé I'For@ﬁ@blgnlgga'ﬂ!lm ad@%A l/vx(el-l?af Agsl P@r ltl{ev\éarbés tQIL factor sample,

l'ution from 0 the assaypae
adst @ phiwoll ngEtheti sgbatleGriPaMss t al k factor pr epare 2

RN N D
B3P Read HTREF signals at 615nm and 665nm on the Envision. Normalize

HTREF signals after spectrum cross-talk correction.

Using the above procedure, compounds of the invention were shown to inhibit b-Raf
V600E mutant. For example, the compound 4,N-dimethyl-3-[8-methyl-7-0x0-2-
(tetrahydro-pyran-4-ylamino)-7,8-dihydro-pyrido[2,3-d]pyrimidin-6-yl]-benzamide
exhibited an 1Csy (uM) of approximately 0.01 using the above assay.

EXAMPLE 12 : In Vitro Assay to Evaluate the Inhibition of LPS-induced TNF- o
Production in THP1 Cells.

This example illustrates an in vitro assay to evaluate the inhibition of LPS-
induced TNF- o production in THP1 cells.

The ability of the compounds of this invention to inhibit the TNF-a release was
determined using a minor modification of the methods described in Blifeld, et al.

Transplantation, 51:498-503 (1991).
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add 6 | /well of Eu-anti rabbit 1gG (9 nM. 20 (14)
I ncubate at roomtenperature for 1.5 hours. (15) Read

WORRB/0sI8gnal s at 615nm and 665nm on t he Envi si BCI/EP2007/061782

Normal i ze HTRF signals aftetrggpectrumcross-talk
correction. Using the above procedure, conpounds of
the invention were shown to inhibit b-Raf V600E

mut anta) FOInday@smd EFNE B@Sgﬁﬁ&wnd
4, N-di net hyl - 3-[ 8- et %ﬁh 0X0- 2

(t et r AFPd @elbyfreaﬁmpym ipgyltuze gleémwmdﬂﬂbﬁiba@[%la d]

%Xflﬂrllg?)(sg{ﬁ% wl (J(?n Tﬁlﬁg%%ef?tﬁl &L%év %e?%gg(g O& %I\}g%@ﬁaf%éethano 1], at

b eoﬂéeﬁtrra@ucﬁs(ﬁ@% & @O@f@ﬂs"iﬁt &nd RRn!PIREDIL 963\%1@{3121‘[6 %) 2 rnL ahquots in
LPS-induced TNF- a Production in THP1

eascanpllle. Tdst astpainds ware dissolvctdrio DAdS@ynd dlea\dalluwdt\elth tlne culture

hi bi t f S- dT ti HP1
i@t Sucag e i), DRSO et ®® SE-ThE DGt fgpors of test
§QuticHd i rlly hB@iuhNwitR UMS@f(&ﬁltMﬂ)swetg QH&sIoRaeh Well.Nthedells were
m nor nodi f| cation of the methods described in

Blcubatdifor 80 naitr., at IT QO SIPS(Bighh, B, L&udlis 4\96) 5@8addead9d the wells at a
WO 2008/ 055842 PCT/ EP2007/ 061782, -63 | nducti on of
finge canesaAtioneef &5 i, andeealls yvegip ingulags @ﬁaeadqhﬁonal 21 At the

Gl $HRE lREH: 'ﬂ‘ﬂeﬁﬁ’&/' ug;[ow eants w%é %(';Zﬂb%ﬁbdﬂaghe Munt of TNF-

cont al ni ng 1 % fetal serum
meeMapetsabtdmnwki]u,smgtan H I8Acesayenstdesdribod belbw2. 5 x 106
cells/nL a n plated in 96 well plate (0.2 nL

al i qug%)s |EE\'&*§£% I | ). Test conpounds were dissolved

T ISRt TNFLL BhRthi Wk otk b Wl sBoci TB dapish S A

that the final DMSO concentration was 5% Twenty five
assay igjuptveo aifti-T diEto arglodics 6XI SF-FoIRl and g Nt i3 i ddscmx@@n

contro e cells were
#ﬁ%&t ZiMf 8{§3§gﬂf§ %3533&4\9&4 (ﬁ’%a @Sl gma, St. Louis,

MO) wBslyaeetad 9bGavdl o€ ke @latcd vith 50 [Bper GRMGEAL RS dyDTNE-
of 0.5 g/m, and cells were incubated for an

Hddiin PBR&10 ag/ImL)AhdHﬂWbatemm ohumhigfiedchabder ard Peoivadight. The

s e RBEH O U b e KRGO G SBn el ) 2l 154 for 1
ﬁi&?r% k&%gtehﬁﬁ;e%re &Ry W’%Hl@%’%vtﬁ?@ aY; BSAGHLATRY ey @fa {UHTRYin PBS.

F-a present was determned by a specific trapping
ELI SATNT:5temsl3®1y wesé prgpanad frant 4 stddiFscutamt o fhodiaegecombinant TNF-

LD S incipe i I geisad vty ST 5 PGBty Py jpehe assay

B&anet 1o ag folWeke b‘}%ﬂ{amo%’sérihlaﬁuﬂlorﬁer wel | of
antl body 2TNF- H12 in PBS g/ L) and incubated in a

hum difeely feieadbaliquats of tie apse ﬁulgﬁ@ supriatanss et BYF wesndards or
8n\]ﬁlpl &I?G?iﬁu%&@ng‘gr vierg leeed‘ Wll%h Sg ahquct)ts o?%/fop Q{IIIfaf%d n‘iiorr%clonal

antibody 2TNF-H34 (2 ng/mL in PBS containing 0.1% BSA) and then added to each
well. The samples were incubated for 2 hr at room temperature with gentle shaking and
then washed 3 times with 0.1% BSA in PBS. 50 ul of peroxidase-streptavidin (Zymed, S.
San Francisco, CA) solution containing 0.416 ng/mL of peroxidase-streptavidin and
0.1% BSA in PBS was added to each well. The samples were incubated for an additional
1 hr at room temperature and then washed 4 times with 0.1% BSA in PBS. Fifty uL. of O-
phenylenediamine solution (1 pg/mL O-phenylene-diamine and 0.03 % hydrogen
peroxide in 0.2M citrate buffer pH 4.5) was added to each well and the samples were



10

15

20

25

30

20 hour at roomtenperature and washed with 0.1 % BSA
(bovine serum al bumn) in PBS. TNF standards were

wee@passd2 from a stock sol ution of human reconPCTEP2007/061782
TNF- a (R&D Systens, M nneapokis, MN). The

TOURERLE e R 05 R i CubE PPRenT A lampte and

thegsfebentt Werdread htHH0ttm 8hd §3enAbRYRcEWIY UTRE -0, levels were
supernatants or TNF standards or 25 only nmedi um

@@gtmm@q ﬁom@f graph ;@éaamg,,thmomga]_dea]}sqtr‘ a9 yp to the concentration used.
bi oti nyl at ed nonocl onal antibody 2TNF-H34 (2 g/nL in

PBS containing 0.1% BSA) and then added to each well.
EXe\MRhPl18s/mEre Assgytvaletuadtothe 2ntiibitiah of 088¥induced TNF- o
tenperature W|th gentl e shaking and then washed 3

Produstion PP 196!8SA in PBS. 501 of |

per ox r . y

per o> }Fgﬁ%g%rﬁ{algﬁﬁllﬁ%{eg _ag i;ée Zzg?‘iw%a% & evaiie fHEANEHBIGR of EP%-induced
Wblfempdrahmtlsm metptca\(mdliats)and 30 0.1% BSA in PBS was

added

Th L b
addi t TBRAR TSN SHmRalBH DbarSITPE AR K tase. i
Lz‘vﬂexﬁ'asvﬁ&é?m%e@l us@n@%nin@r Eﬂ%@lﬁc': ’tlf)ﬁ ¥f the ?ﬁeﬂ%ds described in described

enyl enedi am ne sol uti on 81 / mL 0- phenyl ene-di am ne
BBt 8t . h drogenl., 198 1ER0 9920 and Selkue dfradt d. budf Céin. Med.,

%Jbg %251 g,%g added to each well and the sanples were WO

8842 PCT/ EP2007/ 061782 -64 incubated in the
dark Fenald®ANBYc miaé weR@Mot IPEF@AIIdI(E€haldBIRiC&], HAEREI I YA) were
of the sanple and the reference were read at 450 nm

gedesY faRpng wegke E1rpups| cpntare & nlies,eqch wesg gosed orally either with

B GEBP AR AT B R i Bl P o B R

Mdiuro cAsidy, (. 5)%E\béiuliﬁ¢aebd>dymdl’(}l’b-icbﬂmlbm 0a®%6 pdAgsdrbate 88.00.9%

TNF- Pr uc n.in TH1 anmpl e

Peneaselreliob b U bt © e opiip Liip P et 30 min. the mice
ugt i i

{(V(@){r%' 1r jaet:'ﬂseenntpefﬁghg ﬁleéllwtj\yﬁggo #%glf%gﬁp(gf 5 g%fLQ){llhsf TSMO'S' @fter 1.5h,

thewein¢ were faorificed tyi € Op mehalatien aad b@lodar% haivested Oy eandmcentesis.
was determ ned using a mnor nodification of the
Risodoers cradiedbyegnirdugision af baf00 Xig foaAenini, anésera gterg transferred

ﬂa léar{(-gﬁgeosl anki/bﬁgﬁfl §n gft8 %g (gh}%[%%@i?d %Eemal eq%r&lglﬁA as‘g%y (Biosource

Wetrghtiongl, tanmdtillgy @ns fdllchdngd &6 minu@icturtlol plosdcet., CA)
were acclimated for one week. G oups containing 8
m'ce each were dosed orally either with 15 the test

hi cl
BRI i 4 URBRNIE AL &%é’ﬁ%é@ an aqueous vehicle

um c oride 5% sodi um
car boAyArhdhyckd aghilitid ©seslulitedi%aspyl ths proceduee 80Badke®®b al., Arthritis

RepeuL hconal LU Nehb el ar oml e Vbl che (Controliy 75 mg
k/%)éa{ ﬁ[s'ugﬁé‘ﬁ@@d Wc%atcl‘br%gl Bubriddn ikes rﬁﬂ@ Le@is raﬁoHitﬁipaw

After 1. m ce were sacrificed by
Velhaicas imorsuadh by mmdlm@@emm\msda@d lby2(bmdcﬁ00ése&¢t efsgogitrol

?IBFnag‘; ﬁﬂﬁs""% I‘%%l?%i[l ae'feét %Q%gé?glhfgg &a(} 509 Ij[lf&lg&lcan gr% %dr)1<1itgster6d

orally at 3, 10, 30 and 60 mg/kg/day dosages. Indomethacin is used as a positive control.
Percentage inhibition of hindpaw edema is calculated by
1-[AIA(treated)/AlIA (control)] x 100

where AIA (treated) and AIA (control) represent the mean paw volume.



to clean tubes and frozen at -20C until analyzed for
TNF- a by ELI SA assay (Biosource International,
w@22008/05384D, CA) foll owi ng the manufacturer's pPCL/BRIN7/061782

EXAI\/PLE 14 : Adj uvant - I nducedg#cthritis in Rats. 25
gd rltls Is eval ul ated using the
gg ﬁé? et al., Arthritis & Rheunmatism

43( 1) PRAMAGCUEBS 7&8}5@&)011@#& deSivErytycReio By rout&iab@foémulated as
i njection of O. parrafin-suspended

éhfefqllemlr&ﬂ%hi% ctipfvel ingisdigat @ | Agiiee qogpppund” as used in the
| |
FufIEPRKsnssRe Yo o R boMNa Bl llan. SoPTPT, Gosed

5 W|th tragacanth Test compounds in 0.5%tragacanth are
adm ni st er ed 30

nsed as a positive control.

age i b tiom of

i nopaw gde culated
'o?rl | A(treated)/ Al A (control)] x 1()6'\%2‘?% Al A
Attigaingetdicand Al A (control) represent |2b@%rean paw

¥82 -65- EXAMPLE

vol ume. WD 2008/ 055842 PCT/EP2007/061

LactoseFor mul ati ons Phar maceutical pr epa /85ons f or

showr—n
"Active

{e/ﬁlén? ]-F%{ S{%Xraydl rous routes are fornut $bt‘§(4]A)db

OW ng Tabl es. "Active ingredi or

conpound” as used in the Tables neans one or nore of

t he Conmpounds of Formula |I. 5 Conposition for Oral

Raeringrashiquas drg mixed fmgirct;&ne@md igtosgappudes confgining about 100 mg cach;
gnesi um st earate

A S ST

‘di spensed into

10 Caﬁ@ubﬁsnﬁmmhamemunabwmh.100 ng each; one capsule
] i i ge-—10 (‘nnmncl tiaon
fngredtyl Administration : Ingredient Jott/%k. Active
areis it 20 0% Magnestunrstearate |
éfosscgﬁﬁ%?rose sodium 2. 0% Lactose -833%% PVP
N@ghaymﬁgkﬁuﬁdolldlne) 1. 0% The i ngredioeggit, s are
conbi ned and granul ated using a solvent such as
ﬁmsmmbllowmefﬁuﬁbr mul ation is then driéd%nd forned
Lalcl.tU l.d.lJI CI.D \bUIII. d.l III IIQ aUUUI. LU Ilg UI76%B/‘.Li Ve
. (V]
PVP (polyvinylpyrrolidine) 1.0%
The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active
compound) with an appropriate tablet machine.
15  Composition for Oral Administration :
Ingredient Amount
Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15g
Propyl paraben 005¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢
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conmpound) with an appropriate tabl et machine.

Conposition for Oral Adm nistration :

Sodi um chI or| de 2.0 g Methylgpar aben

15
I ngr edi ent

WQ\2WEM0s584Act i ve conpound 1.0 g Funaric acid OPGI/gP2007/061782

0. 15 g Propyl

ben—0-—05 g— o antratrea—Ssugar
@&%’ﬁ%n) 12. 85 g WD 2008/ 055842 PCT/ |

I al
%”ﬁwwl
n

\ W | allu: al Cd Dugal
V@ggulnpgr egh&%ﬂt,ﬁrmunt Veegum K (Vande¢
Flavor|n00035n1 Colorings 0.5 nmy

061782
rpiglgd Co.) 1.0 g
Distilled water

Hlagoritgo 100 ml  The ingredients are m

SHS ancinn fnr Ay al adm Nni St¥ afl on

x803f mlf orm a

araont ar ol

ICTTO T O 1T OT1 \"ABm

Ealornestion : | ngr edi ent

AT I O°C L=, 9 |

% wt./w.

AC

O T Ct

T T

't Pvéng ngr edi ent

FRedwaedi um Chioride gs to make 1 sSolgQnig of&rer for

P}u ectlon 100 m 5 The active i ngr edi ¢ ﬁt S gl ssol ved

in a portion of the water for inj ectl on. A sufficient
of sodiu ed with

gﬁantit ({héj]lorldelst
¢ IS DA RAKRECG IROEB A FHIPEASIPR

Or 1 nj ection, iltered

%d
TR
)%e%ga?FHHnﬁlﬁ’tldM“" ght with the remai nder of the water

through a 0.2 m cron nmenbrane

IMHHETation yt i on

fngr¢deentand packaged under sterile cong

1i% Worst.

Sunnosit orv Eor n1|| afl oh— | ngr ar~|| ent

ﬁﬁ@Yee@g@qteni 0% Pol yet h&/l ene gl ycol

o\ / Wt Act i va
AV LA\ "d A

T—V

1865 4. 5%

WWW % 10— The
nelte oget her and m xed on a steam |

) &? gd RO ERE B ©

and poured

Wnt@ fopingistiogcontai ning 2.5 g total wei

abo ml

The active ingredient is dissolved in a portion of the water for injection. A sufficient

quantity of sodium chloride is then added with stirring to make the solution isotonic. The

solution is made up to weight with the remainder of the water for injection, filtered

through a 0.2 micron membrane filter and packaged und

er sterile conditions.

Suppository Formulation :

Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

Topical Formulation :

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15




5

10

15

Topi cal Formulation : Ingredients granms Active

conpound 0.2-2 Span 60 2 Tween 60 2 Mneral oil 5
weiososmsum 10 Met hyl paraben 0.15 WO 2008/ O5BGHRP2007/061782

PCT/ EP2007/ 061782 -67 Propyl gparaben 0.05 BHA

( ) A | AL ¢ Al ]

T ot o Ihaseoly Ay ot ol AN\ n-_N1 S ¢ o 100
Uulgl ?%']Cé IMyur UAYy arit SuUtrT T U. UL vat .Igé] 9. LU0 A1

BroPy R bRy edi ents, except water, are|ddhbined and

Beal @Rt {18c@RPUbx PG N STITTINg. Afgyjf I Cient

uantity of water at about 60C is then added w th

Wagor ous stirring to enmulsify the inguediéhts, and

wat ar thaon addAdad 4 o ahnanit 100 o E MNacal CSNnr v
TUVA T T crretTtd \Z A AV Avaw | \4- ~J . AU UC E"AYAv} 3- ~J TWAIOUT \lrJl Uly

Formul ati ons Several aqueous suspensi ons contai ni ng

from QHHQHtthé)ing% idtsD cREPCHMer, AL dotShin GLIRHMAEI 2 §bout 60°C with
prepared as nasal spray formulations. The fornul ations

gptingnalsufficeonantity ofneati ateboutgi0édiiethts addedhvidsyigbmus stirring
xam! . m.cro,crystalline cel]ulose, sodjum

DB R F B Fanir sl SR SO0 Fie

Rush sphlyFormuREbss My be added to adjust 10 pH. The

nasal spray formul ati ons may be delivered via a nasal

spr aySexsral agdeqys pspensigisceinfanioe friowedbiony0.8850t5 Bocenpactive
icroliter f forpul atiaon I uation. typi.cal .
il o Bsfnst M AL AT EpRLL060 1t Womyyrb¥PoGRinely conain

tnaetiariggiebicnisnveinid, @5 dxaspleeaicrdasstailine deNidde, sodium
reference to the specific _enbodi nents thereof, it

srbemangly leqttiasst Garotsy aphBsdikskilydreghlpric agid maytberadged to adjust
A TR g PBAR RIS ey BRAR B GRM Y S nitRYediump
typital g dpléevenihgtabeuti SOv EI0t m@rolitém ofl fhaituiladion peaaytuation. A typical

di fications be mad adapt a particular
¢ atc 8‘5’?’,16 f?a%‘gggréb’s, © &ﬁ%d?ﬁio%gn of matter, process,
Pr oCceqsiRUELpRbent iR Rtiord Rasttaén d@slairilﬁ&f 'Mfﬁ rSRichéd todhd specific

scope of the present invention. Al such nodifications
embodimeatsdedeafoit shaildbe hidersthed by thoee skillechie the ait fmt various

ended hereto. 2008/ 055842 PCT/ gﬂzo 7/ 21173(85"?_1
TR b7 &%ef jpd s R BT sSSP R 8¢ g frgm the true
spirit and scope of the invention. In addition, many modifications may be made to adapt a
particular situation, material, composition of matter, process, process step or steps, to the
objective spirit and scope of the present invention. All such modifications are intended to

be within the scope of the claims appended hereto.
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R NRHNNNOS5REI R3I or a pharmaceutically
acceptable salt thereof, wherein: R is: C 1.6alkyl;

wauonabsy2 Cl. 6al koxy; hal o- Cl. 6al kyl ; or heP&F/BP1B07/061782

1.6alkyl; R2 is: 15 cyano; apgoptionally substituted
five nmenbered nonocyclic heteroaryl; -C(O) -ORa;
-C(O-NRobRe; or -C(O-NR -NRe-Rf; 20 wherein Ra, Rb,
Riands Re gagtpiigdependent |y i's; hydrogen; or
Cl. 6al kyl ; and Re and Rf each independently is: 25
hydrogen; C 1.6al kyl; halo-C 1. 6al kyl; CI1. 6al koxy;
eterq- . : 08/ 055842 PCT/ EP2007/ 061782
!-P'69- %fgggby?gﬁ%g 1Il%e/Ifé;/]\%%.gﬁcycI oal kyl - C1. 6al kyl ; aryl;
aryl - Cl. 6al kyk! eteroaryl; or

or a pharmaceutically acceptable salt thereof,
wherein:
R'is:
Ciealkyl;
halo;
Ciealkoxy;
halo-C,salkyl; or
hetero-C,salkyl;
R’ is:
cyano;
an optionally substituted five membered monocyclic heteroaryl;
-C(0)-OR?
-C(0)-NR'R; or
-C(0)-NR*-NR*-R/;
wherein
R?, R®, R? and R® each independently is;
hydrogen; or
Ciealkyl; and
R¢ and R each independently is:
hydrogen;
Ciealkyl;
halo-C, salkyl;
Ciealkoxy;
hetero-C,salkyl;
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het eroaryl - C1. 6al kyl; C 1. 6al kyl-carbonyl; halo-C
1. 6al kyl -carbonyl; aryl-carbonyl; 10 aryl-C

WA 2@8l0k3842 car bonyl ;  heteroaryl -carbonyl; or PCI/EP2007/061782

het eoraryl - C 1. 6al kyl -carbonykg- R3 is: C 1.6al kyl; 15
C3. 6cycl oal kyl ; §§.§%Ef{oalkyl-C1.6alkyl; or
hetero-C1.6aIkyF?6gﬁ X"is: C 1.6al kyl; 20

hal o- C1. 6al kyl ; C;. @amypc;“ﬁgwgyl; C3. 6cycl oal kyl ;
C3. 6¢cycl oal kyl - C1. 6al kyl'; aryl; 25 aryl-Cl. 6al kyl ;
heteroaryl; het@koaryl-Cl. 6al kyl ; heterocyclyl; or

het erocycl yl - Cl1, 6a .30 2. The conpound of claim
1, wherein R4 iggﬁgggﬁ%ﬂtl.Galkyl or heterocyclyl. 3.
The conmpound of hat@aml;lor wherein R3 is Cl. 6al kyl,

C3. 6cycl oal kyl or hetero-C1 6al kyl . WD 2008/ 055842
PCT/ EP2007/ 06178g¢croatsr (4 sal¥Fle conpound of claim 1,
wherein R2 is - g QN £ C(O -NRd-NRe-Rf; or an

. ) onyl; .
optionally substitute |v% menber ed nonocyclic

het eroaryl . 5 5haldfa selepoubshydf claim 1, wherein R2
Is oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,

i m dazol ylI, pyrﬂ?ﬁF?%?m%xadiazolyl, t hi adi azol yl or
triazolyl, eachyQpti oneyildrbonybstitut ed.

heteroaryl-carbonyl; or
heteoraryl-C; galkyl-carbonyl.
R’ is:
Ciealkyl;
Csecycloalkyl;
Csecycloalkyl-Cy salkyl; or
hetero-C;salkyl; and
R is:
Ciealkyl;
halo-C, salkyl;
hetero-Cysalkyl;
Csecycloalkyl;
Csscycloalkyl-C gsalkyl;
aryl;
aryl-C,ealkyl;
heteroaryl;
heteroaryl-C, salkyl;
heterocyclyl; or

heterocyclyl-C, salkyl.
2. The compound of claim 1, wherein R” is hetero-Cygalkyl or heterocyclyl.

3. The compound of claim 1, wherein R’ is Cysalkyl, Csscycloalkyl or hetero-Ci.
6a1kyl.
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6. The conmpound of claim5, wherein R2 is isoxazolyl,
i m dazol yl, oxadiazolyl or 10 triazolyl, each

W@paososeikl y substituted. 7. The conpound of clBCHER2007/061782

wherein R3 is: Cl.6al kyl selegped from nethyl, ethyl,
propyl, isopropyl, n-butyl, isobutyl, tert- butyl,
n-pentyl and isopentyl; 15 C3.6cycl oal kyl sel ected

from TM@&&ﬁﬁ@ﬁM'ofcﬁMﬁ'lowt:ﬁéin REKCCOPENRIR®, a0@)-NR*-NR°-R; or an
cycl ohexyl, each optionally substituted;

o ipefx Pehstirged itye wamkeied suineeychig hﬁtemﬁry

cycl opropyl -G _6al kyl, cycl obutyl - 6al kyl ,

cycl opentyl - Cl. 6al kyl and cyclohexyl -Cl. 6a|ky| t he

Sycl oﬁh&xydmpﬁrntilo(fnlauﬁ leatbreibRi Bexaptlylothadzolyl, isoxazolyl,

20 h j | ky. I fr

M}lgg@,azgr 0 ei}ﬁ rooxlar @,z(gl%, thlgghg%é}?l%ﬁgazeiyl cach optionally
iilfanyl C1. 6a|ky|

Cl 6a| sul finyl -C1. 6al kyI :

Cl. 6a|ky| sul fonyl - C1. 6a|ky| am no -Cl. 6al kyl ,

N o Bt R oL 1B St s s e pidHgoidiazolylor

ﬁia%bl@rl %acﬁ"éﬁﬁfo%hﬂ‘y Rbbstiited2d Cl. 6al kyl selected from
nmet hyl', ethyl, propyl, isopropyl, n-butyl, isobutyl,

tert- butyl n- pentyl and |sopentyl Cs. GCycIoaIkyI

I d f I 1 obut yl I I d
§cFéiﬁﬁaﬁﬁl&%éﬁic%@@ﬁ%@fsﬁ Pt {uiea

. 6cygclaiat kylected ioal Hythys ethet tpesbyfl,rigdPropyl, n-butyl, isobutyl, tert-
cyclopro}il-C1 6al kyl, cyclobutyl-C1_ 30 6al kyl,

bytyl PEBoBRItky| and cycl ohexyl - Cl. 6al kyl t he

gﬁg ls ? ?ﬁ %&CQQ&E{ ! %{‘ééi]; ﬁ&@%p%laﬁ’%g}p Lﬁglgl:#c?focpr%ntyl and cyclohexyl,

ﬁ&h&@hhmﬂQ%mbmﬁﬂmﬁalkyl hydr oxy- C1.6al kyl, Cl1_

6al kyl sul f - Ci 6 kI,
Cl. 6gpk§gyc§aﬁ<y I)g{ptlgg, |frorn cyclopropyl-C;ealkyl, cyclobutyl-C;.

%ﬁk@lﬁ aé@}ﬂééeﬁ’tgm Lok lgrilld ggélﬁﬂéxgl-gﬁ"gﬂll@}q thg:yﬁ@élkyll portion of each

1 oal
bEihg dpt&dﬂallﬁ&hb@}/ﬁl&ﬂd mo- C1. 6al kyl . WD 2008/ 055842

EF;QFF%%%; I“fkéf? ?%W%‘f%%ge}? ﬁg,ﬂf& o ahlaﬁ J{YQ 1alkyl, Cy.
Eaﬂiﬂﬁﬂﬁéﬁypwﬁﬁw ca (}ﬁlfﬁlffﬁ?ll@ﬁ qubylo@ygaszulf&g@ I alkyl,

optionally substitute he conpound claim8

pihoel rsalkyl,iNs-Chetllsylamyns-§1 sadaill et & Nk dicfen. qgmp@mla@@kaﬂwl
5 tetrahydropyranyl, pyrrolidinyl, tetrahydrofuranyl

and tetrahydrothiopyranyl, each optionally

substIrhw;&dpouha.ofmqamwmsmdlz‘bfs claim1, wherein: R
is methyl; 10 R2 is: an ogtlonally substituted five
menbef el nelegted fiemhaetdyb syl Psabddsaionylgirbutyl, isobutyl, tert-

butyl, n-pentyl and isopentyl;

Csecycloalkyl selected from cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl,
cach optionally substituted;

Cscycloalkyl-C galkyl selected from cyclopropyl-Ciealkyl, cyclobutyl-C;.
salkyl, cyclopentyl-C;salkyl and cyclohexyl-C; ¢alkyl, the cycloalkyl portion of each
being optionally substituted; or

hetero-C,salkyl selected from Cj.salkyloxy- C;salkyl, hydroxy- C;salkyl, C;.
salkylsulfanyl- C,salkyl, C;¢alkyl-sulfinyl-C,salkyl, Cisalkyl-sulfonyl-C;salkyl,
amino-C, salkyl, N-C;salkylamino-C; salkyl, and N,N-di-C; salkylamino-C, salkyl.
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oxazol yl, thiazolyl, isoxazolyl, isothiazolyl,
i m dazol yl, pyrazolyl, oxadiazolyl, thiadiazolyl and

wo edoamsisyl ; - C(O) - NRaRb, -C(O) - NRd- NRe- Rf; or PCT/EP2007/061782

-C(O-0Ra, wherein Ra, Rd and7Re are 15 hydrogen or

& oohiigs s Re A MaRpinfliGingl FerR8Sapignaipyoridiny,

eihydedfuBalykyhd tehahwiréihi eth optionall substltuted
aryl - Cl. 6aIyEyI carb%dr.ﬁyl O%Mg poxy, yR3 is nmethyl,

cycl opropyl or cycl opentyl; and R4 is: 20 hydroxy-

1. GaEEé( tl:O DIS)IO%d% l hﬁ?ﬁl SSWhgz%ﬁgﬂ{ %%e%%éé% (¥fl seq cted fr(irn piperidinyl,

et rahydropyran oun

wiahglropyradd, @rrdlﬁllﬂm,ttbtydthyd%ﬂaﬁyl e tétﬁihydfdﬁlhlbyyranyl each
substituted five menbered monocyclic heteroaryl

epffetlpaubstigied. i soxazol yl, imidazolyl, oxadi azolyl and
triazolyl; or -C(O-NRaRb wherein Ra is hydr ogen or
Cl. 6al kyl, and Rb is hydrogen, Cl.6alkyl, 30
t§.cl ofphopyhpamd©t cBankoxppreiC( O) - NRd- NRe- Rf wherein Rd
ggd Re gllte hydrogen and Rf is hydrogen, hal o-Cl_
aryl - Cl1. 6al kyl -carbonyl; R3 is nmethyl; and
R4 s WD 2008/ 055842 PCT/ EP2007/ 061782 - 72- hydr OXy-
Cl. 6a| kyl ; C1.6al kyl -sul fonyl -C1. 6al kyl ; or
tetr ahnydptmhﬂﬂa ﬁuhstiwted fige membdted nmnpmhi@dlewoa@ylaielept@,d from
ona

thyl: R2 is.an, 0 .

StieBihbedt iDa b b i a bl BRPPbL R R By ecicotvt
ﬂﬁd(ﬁ&bgd ahd aﬁazolyqsoxazol yI i m dazol yl, oxadi azolyl and
triazolyl; R3 is meth% and 10 R4 is
et Aty ADOSS R CLONNR SRR - tah@Ra s haein R RLATELR are
W&ogen or Cprealkyl, and R” and R are hydrogen, Csalkyl, Ciscycloalkyl, Cs.
scycloalkyl-C; galkyl aryl, aryl-C;salkyl, halo-C; salkyl or aryl-C; salkyl-carbonyl or C;.
calkoxy;
R’ is methyl, cyclopropyl or cyclopentyl; and
R is:

hydroxy- C,;_salkyl;

Cialkyl-sulfonyl-C, salkyl; or

tetrahydropyran-4-yl.

11.  The compound of claim 1, wherein:
R' is methyl;
R’ is:

an optionally substituted five membered monocyclic heteroaryl selected from
isoxazolyl, imidazolyl, oxadiazolyl and triazolyl; or

-C(O)-NR*R" wherein R* is hydrogen or C;salkyl, and R" is hydrogen, C;salkyl,
cyclopropyl or Cysalkoxy;

-C(0)-NR*-NR®-R wherein R and R® are hydrogen and R is hydrogen, halo-C;_
salkyl or aryl-Csalkyl-carbonyl;
R’ is methyl; and
R is:
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NRZHNNO 1 CH3 OIl or a pharmaceutically
acceptable salt thereof, 15 wherein R2 is: cyano; an

W@piososshl y substituted five nenbered nonocycl PCI/EP2007/061782

heteroaryl; -C(O-NR aRb, - Cf® - NR-NR e-Rf; or
-C(O+ erein Ra, Rd and Re are hydrogen or
Cl.Ga?ﬁﬁ%%ygﬂéa&ﬁg and Rf are hydrogen, Cl.6alkyl,
C3. 6egclamalikulfony3:,66¢1; @@l kyl - C1. 6al kyl aryl,
aryl -Cl1_ 20 6al kyl, hal o-CLl. 6al kyl or
aryl - ClrabglrppirazdriBonyl or Cl. 6al koxy. 14. The
conpound of claim 13, wherein R2 is an optionally
substituted five nenbered nonocyclic heteroaryl
$2| ecThelcdmpoandxdzhlinll, whiicazol yl , i soxazol yl,

I sothi azol yl, imdazolyl, pyrazolyl, oxadiazolyl,
Rnisa8¢thylsl yI and triazolyl. 25 WO 2008/ 055842

] P - i

SRRy BT B s
oxaxolyd) imgddretydraadipkolgkdreldatieb ¥t om i soxazol yl

,m dazol oxadi azolyl and triazolyl. 5 16. A

oWﬁH§B¥gaﬁiconprising: (a) a pharmaceutical ly
REcaptallifmxaipivent; and  (b) a conpound of claim 1.
17. The use of a conmpound according to any one of the
clains 1 to 15 for the 10 preparation of a nedi canent

Efr t %Dtreatiﬁpﬁw?f q{seases selected fromarthritis,
-ohn& CogiPQdnd &1 the formilds "™ owel syndrome, adul t
respiratory diptre -Esyndrone, or chronic obstructive

pul nonary di sedse. The use of a conpound accordi ng
to any qgpne of_the s 1 to 15 for the 15

pr epanat ™ a2 medrcangit for the treatnent of a
prolifller at sorder. 19. The use according to claim
1§4N T Xproliferative disorder is selected
from nmel'anoma, nultiple nyoloma, thyroid cancer, colon
, restemsis, angiogenesis, diabetic

ppat hy, psoriasis, surgical adhesions, macul ar

rati on, 20 and at herosclerosis. 20. The
i Nnygnti on as descri bed herﬁjnabove.

or a pharmaceutically acceptable salt thereof,

wherein R? is:

cyano;

an optionally substituted five membered monocyclic heteroaryl; -C(O)-NR*R”, -
C(0)- NRUNR®-R’; or -C(0)-OR?, wherein R*, R and R® are hydrogen or C;galkyl, and
R’ and R are hydrogen, C salkyl, Csscycloalkyl, Csscycloalkyl-Cy salkyl aryl, aryl-C;_
salkyl, halo-C;salkyl or aryl-C;.salkyl-carbonyl or C;salkoxy.

14.  The compound of claim 13, wherein R* is an optionally substituted five
membered monocyclic heteroaryl selected from oxazolyl, thiazolyl, isoxazolyl,

isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl and triazolyl.
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15. The compound of claim 14, wherein R? is an optionally substituted five

membered monocyclic heteroaryl selected from isoxazolyl, imidazolyl, oxadiazolyl and

triazolyl.

16. A composition comprising;:
(a) a pharmaceutically acceptable excipient; and

(b) a compound of claim 1.

17.  The use of a compound according to any one of the claims 1 to 15 for the
preparation of a medicament for the treatment of diseases selected from arthritis, Crohns
disease, irritable bowel syndrome, adult respiratory distress syndrome, or chronic

obstructive pulmonary disease.

18.  The use of a compound according to any one of the claims 1 to 15 for the

preparation of a medicament for the treatment of a proliferative disorder.

19.  The use according to claim 18, wherein said proliferative disorder is selected
from melanoma, multiple myoloma, thyroid cancer, colon cancer, restenosis,
angiogenesis, diabetic retinopathy, psoriasis, surgical adhesions, macular degeneration,

and atherosclerosis.

20. The invention as described hereinabove.

* * * * * *



