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rmgﬁhtﬁ&&ﬁﬁjhga&ld)pi—elecﬁrbﬂ k)%t&)ﬂ T&El drybgrahﬁﬁy have anl@tig@feO ar fyibed rings and
ve.to,si ronuat |
can e i ot WGP Ry PR A SERBRI gB 0D P FRLF gfent
napmyaietr@hmahrdcenyimhammthregylomlehyd aﬁcblmphehy;t eroatons such as
a \Y 0)

f usglat%roarﬁl ref-glllg ?’t\/g gesq%{%]eg%gxﬁ%eﬁ t%lg) fg‘cr grg Lﬂg&{tﬁj %q%a%jon% ring
w1t152p@m1“g1ﬁ€¢lpl eExmrmyssm ohd ¢retagringammy [to fpruoketegoatanes| sucheas N, O or S.
Thegxgtlrchgx & ouﬁ I&'%%%ch?ﬂ%ﬁgd%k ?deslezdorfﬂ& %@gﬁé % Lﬂdgﬁﬂgﬁlﬁ\%@ Xll substituted as
speqltiqdamrsmles oéikfaﬁpaazlcgrgnps mt:lmleame@)édpwyl nygplwbwpmlyl imidazoyl,

oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,

pyridinyl, pyridizinyl, pyrimidinyl, pyrazinyl, triazinyl, indolyl, isoindolyl, indolizinyl,



pyridinyl, pyridizinyl, pyrimdinyl, pyrazinyl,
triazinyl, indolyl, isoindolyl, indolizinyl, WO
w@om8/Pdisl 18 PCT/ 1 B2007/ 002976 6 benzof ur anyl pCcT/1B2007/002976
benzot hi enyl, indazolyl, benzini dazoyl, benzthiazolyl,
purinyl, quinolizinyl, quinolinyl, isoquinolinyl,
ci nnoli nyl, phthal azinyl, @uinazolinyl, quinoxalinyl,
napht hyri dinyl, pteridinyl, carbazolyl, acridinyl,
phenazi nyl, phenot hi azi nyl or phenoxazi nyl. BRI EF
ben DRGSR, PHdn@dhiciyl, Thﬁaz@ﬁAV\bqq@gicﬁp@l benzthiagolgly purinyl, quinolizinyl,
quu%ﬁmlcfsbcﬁlgloﬁhﬁsaﬁnd? B’II bﬁ}{:ﬁzlz rq‘ﬂmaiomgylt hﬁfﬁox@fmyl naphthyridinyl,
I ntravehous injectio 480 i nut es fol ng
pterjdiny}, sarbazelys aqrt#nébpmﬁnwﬂ phengiyiagigyler Plfeﬁé"aé’@)’ﬂpound of
Exanple 1, 2-(2-

Hydr ox hen henet h 5-trifluoronethyl-3H pyrid
o[ @@EﬁP%@ ﬁ’ﬂ%%N 9% Wp%or mal rats. DETAILED
DESGB! Pld {Mafdepiddng |pNMEd\EFTI@MVE-lEI BrofItRSEH of iRYABidud Mjection to

pr.ovi des novel rldo 4, rim

S0P Rio UGS N BAPHAIER oL 1 CTNE P! oAbt g 1, 2-C-
Hydrdxg+pRéyl) St phitethyt 5t fdoron@ thiytd Hi pyridof, 0d ) Ri-midid\t-Bee), Niin Ridrmal
RS | wherein the variables R, R2, R3, R4 and R5 are
descri bed herei nabove. The pharnaceutlcally
acd}ﬂﬂtﬁabl-:le DESCRIPTION (OFT HEOINYENTEIN of fornul a | i ncl ude

SRR A0, RASE BRUAS PR o Bl Rl
Phara@p@lscalw iacoapthlde salthdercofk ptouckiggl fosmulEk anpl es i ncl ude

the acetate, aspartateq bengoate, besyl ate,

bi car bonat e/ car bonat e, |bi sull phat e/ sul phate, borate,

cansyl ate, citrate, e' ASylate, formate,

fumar at e, gluceptatel conage, gl ucuronate,

hexaf | uor ophosphat e m

hydr ochl ori de/ chl 6t'i deY hyd¥obr &fri de/ br oni de,

hydr oi odi de/i odi de, isgshionate, |actate, nalate,

mal eat e, nmal onate, nesyl ate, nethyl sul phate,

napht hyl ate, 2- napsylate ni cotinate, nitrate,
whemuotl@tvenabtpxgﬂ ,alge R’ Fim qmdtRatag: degamtmemabove The pharmaceutically
accegm}@ leéto? h@ ¥91¥1&Qﬁ& dP ?6?1%91@ ﬂn@fugé tlﬂé/ g&@ﬂﬁﬂlop th@staﬁs including

harate, stearate, succinate, tartrate, tosylate

disaiyigheraof-f | uor oacet ate salts. Suitable base salts are

f orguRshid L RMAARDE SaltdBie Ghnie® FOMNGHAs LRk Forﬁalbﬁ—ﬁ)xncl-:s&mka%ﬁ)les
i nclude the al um ni um arqlnlne benzat hi ne, cal c suPLMC

incledothp ectatgi pHpica tFmTEate dicaylaiem Hearboghiy/earpruate; 9@?‘?#@“3/

bordiB 0 BRSsI¥) iR, UBdi§)eate, Obsfate) Efornited, Afifiakhs, SIQCHptARY) gluconate
t r omet |2¥m_ nd. zi nc, sal ts. [

glucgignple, BB UG o paftedmidbRofiae,
hydficdfplefiddides ;setﬁehaetla@aﬂe, xﬁﬂde,Uﬁﬂeatd)yna‘Binath mesgytatk, \Adethyisulphate,

napﬂt}'{vlate y- ynap’sylate mcotm te, Bi%g,y orot(z)l g, oxalate, palmitate, pamoate,

rats.

phosphate/hydrogen phosphate/dihydrogen phosphate, saccharate, stearate, succinate, tartrate,
tosylate and trifluoroacetate salts.

Suitable base salts are formed from bases which form non-toxic salts. Examples include
the aluminium, arginine, benzathine, calcium, choline, diethylamine, diolamine, glycine, lysine,
magnesium, meglumine, olamine, potassium, sodium, tromethamine and zinc salts. For a review
on suitable salts, see “Handbook of Pharmaceutical Salts: Properties, Selection, and Use” by Stahl
and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).
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acceptable salt of a conpound of fornmula | nay be

wo eadiokp1pr epared by mi xi ng toget her sol uti onscoiB20im002976
conmpound of formula .1 and the desired acid or base,
as appropriate. The salt may precipitate from
solution and be collected by filtration or nay be
recovered by evaporation of the solvent. The degree of
ionization in the salt may vary from conpletely
i ord plagmaceutighlisoaseeprble-shlo pf azesnpoarideof EQsmpla | s befeatiIWeprepared

by MKV oedr kel Se %%&H&gﬁ o@ffori'rﬂfanﬂ"zirﬁ the @&ired acid or base, as
her ei nbefore defined, polyno and i soners thereof

apPIOPRS- U At SRl ersqlplta@ee%%ts?lvwaaﬁla'heafavwe by ilfratigpr may be

rec&l@re@ 8y @ldparhati&f ofded ‘sd]ﬁ:‘iit amgk dpRt AP iiciddatior inaRketftnay vary from
ounds of formula |, The conpounds of the present

C°"1P ?‘ﬁﬁt?rﬂgi‘oﬁé‘o‘hl?ﬁiz?ﬂ stered as prodrugs. Thus
certhi cdmpo@ids \6ftthe/ ﬁﬁ'erﬁifon Gﬁ)dmial.ld’dﬂﬁ)o@fds fobrfoatluta 1 awhieetmbefore

derfel GBS ot R sR PR GEPRA) RBoEF b yomps Fomers)
as hb@hyfter heﬁned)mdé{ot(fpd:alll)nlab):l@kmmpmmdsof(ﬁcﬁrmufadr mul a | having
E:Ihglé\% Zcéré{)oeu%ba%‘ih Y Irrésgﬂ&tl tmv\g/rgls?g al’l%”"%e Ga 19%&1%%‘1{ gIJOXr{léS Thus certain
derlvmvmjofurgmipourﬂu of Fremula df whichamay have rilttlleher ngps phagfacplogic givity
ther@?@ep %ﬂl %A{% xgﬂmstglreﬁ 1flf)qgstmtoa§1 I\ﬂga{flbe Q%}l\leﬁgd' %to%&ﬁpﬁﬂﬁds of

Yy MPOSI um Seri es I'guchr and W St el
formaia1 haVBgéheeflst@feéuamvetmfaf ¢xampls. byrhydyoligic Dsavagm' SUC#Dé?rgfaWGﬁ are

refeREE®Ss pl(%?’l? s{ q:qrth&#uﬁorgﬁﬁ(g}pon tﬁﬂ%@ bﬁﬁf@druég rﬁ@agrﬁ@?&lH& inc‘ﬁifo drugs

Assocl ati on Prodrugs can, for ex e .prod
as Ngrel Belivawi higemppY dpht A §¥WR9€‘P6‘n%FI"F% fTeglg;H?‘E%ﬁ‘]tW $ eHa> and

‘BidrE\RrsmRTRAHAH Sn Wrud DesThl’ 2PdrgathdnNPreR t FB7N(eOE & R6EheK AGSFiCan
to those skilled Iin the art as "pro- noieties' as

Phagiacgitic dgsocititm-exanpl e, in "Design of Prodrugs" by H
Bu I’Ri‘&ﬁ@g’sd:ar( EJ)rS&Mhlﬂé be Posinded @amcemapmbm&tedﬁnmunﬂmws present

in t@:;%’(q‘g’g 'g%xyl cerialy H]OFECESC f%‘glﬁa ?se S lfllé%r—‘gum%as pro-
moietiisess dest:h@ﬂefoquarhme 1e>d2mrghef Prp_darpgsabeﬁéhmdgaﬁrdt(lﬁeewer 1985).
hydsrogﬁ%%llyglets% A@J Féﬂl .(i1) where the conpound of

con al ng an-al conol functionality (-O—?) an
(1) ehereethe tdnepowusk of forfnyla Iecpeiaips @carb@p\ica@éi-,ﬁgpqtiowlt)t(r@) H), an ester

rg\%fdirop&g%plw rt:;hac‘:rgént %@Mﬁ%@ﬁ/ WRXETR AN, and (i)

ere the conp ound formula | contains a prinmar

(ii) gbere m&aepy\pw ﬁBfOFTﬂ'HélI certains anyalqohglfpnctiggality mﬁ*mwée r ghereof,

foré»%m R} repllcemail ol ARIrdgBR HWRREG,-d AlkafoyRAPh&nyl T B! acenent
gneﬂg‘% bot h gﬁggns \t/vlthﬁé?yd ?lrlz;lllkan

(m)r!mefeﬁléerw@k%s%@nmla plais & REMEr QF 6 ﬁma’e%m%mkté( NH;

or -WHRWHeR®R i @6t@D Odnghide@Naep] feiSexadigle, @epddtprh @ ofadne 6i @l hydrogens

wit e e oo bt g G one b 1 Fesoine
exaiiiplys drdeswmeplasass odet plaerug) typel m@sbeoifoum inelte dfarampatingtsl references.

. formul.a |. Co f 1 ol I N e
Finf MR hpep PR (B T ey A B oo Rl OP o SoReunce of
formtlel eoi somer s. V\here a compound of for mul a | contains

an @Afﬁggms o%’fon%lmaf,ltﬁmﬁ% %r&%%gsgm@ﬁa I GrbGi §AIL§ B xist as

(or I soners are pos e conpound
twocaymagg stereoifomers. Where a compound of formula I contains an alkenyl or alkenylene

group, geometric cis/trans (or Z/E) isomers are possible. Where the compound contains, for



WD 2008/ 041118 PCT/ 1 B2007/ 002976 8 exanple, a keto or
oXi me group or an aromatic noiety, tautoneric
wo sosmaiissn (' tautonerism) can occur. |t fol | pewigbeto02976
a single conmpound may exhibit nore than one type of
i somerism Included within the scope of the clained
conpounds of fornula | are8all stereoisoners,
geonetric isomers and tautoneric forns of the
conpounds of formula I, including conpounds
exargplf | atKF10i O XiFp BIOUR P aggiatie PPiety JRUIPEiFETOMERSM G gHtomerism’) can

occlfl KEoHb@Sthtfa sHBR cOhpdiRd May XBILR Kore thinSde kype bliskRktris@l €
acid addition or base salts mhereln {ge co nte |on is

optipcluged V"@Gt‘ﬁ‘“v%opef% theeslaimes} comppynds @ f"é“‘% are a ISSfiE?P‘ﬁ‘é“ers
geoétrié R6MER Gnd faGlomes@fSphLof tﬁzi_cdnmbnrrdatoe g@mﬂ@ﬂ iaelgding eenpounds
ran i sonme t e nvent j.onal
exhiSIgR OB B s PP RS A BRATENT opogr Tore TRisch A1 Rlyded
are &idapitien or taker salmt/lmmiraphgouamnbnf is aygticallyrsative, for example, D-lactate or

L- lysmy S(15-raraI elrﬁci(';Jl t 2 eal Q%Qﬁlrgeue%ts/tggnstlpo?ners may be
répara |on/|so |0n o “ndr v enant 1 oner

separm;i bid eorvhntioadl tsgtmtqhaswsl knoom ® thuset willed ipphd el foy example,
chro?xﬂ[ogra ﬁ)ﬁ CWldS Ofrac? bondi esbgjaf:ifhsﬂl%n of t&ﬁ)v&fff’igwtt&hﬂx h‘ﬁr

te O salt or "derivative) using
prepatationdisolafiog [of pwde/s@eﬂre@amlpqneﬁs dnchide &i@ﬂ’ﬁflh iror(l HFSEl@)ble optlcally

pure%r&%ﬁeta&l ¥&fion b e FRCRIRIS tl(e%ce‘?hafeafﬁ %rgaﬁ oP &V Plising, for
be reacted with a suitab éylca ly active

exaremlﬁﬁblm# bigh prspsugs lighid |°@0m§ﬂgr§rhéé‘ﬁ%lr in the case

Vm@’(l@nfah@lyc @@@b@ﬂteotor af ﬁéem;l& @reedraor)c ﬂlay Bk G&c@ﬂl vadi didable
basi ¢ noi et an a F@se Su as t ric aci

optigglly fC“‘ﬁI‘Fé’HSPP‘&th SRR a*i*wéco ot 1 Caf s B smpund of
fommlaxtw icéntalisy aib ecidie marbadicemomy ah raoidedr agsea il as a.ﬂdhe facid or 1-

ona allization and aone qr bot
phegyhdant o LS RSP tng S e PR 3, PRlebby HSptpaony
and/en anatuoonmdm@lhzlayommsnemaﬂ bothk g vhe tdmstareelkmmdredorpentesiotm the
correstOI{d{f‘nlg Spgxperg%?ﬁ{e&?lég?) % Iﬁelgr?s \Lenlvlﬁlg&h 90na gk?lﬁq p%ltgbr{ a&hxral compounds
of thm ameniionréand chirdl yrespnsore ltb@d:ot) frmyrhemzwgd din eepntioraggicelprepriched
forn} ¥|Bh§ @fu‘lo%attglaﬁy %lcﬁﬂl ﬁ%M@T&I 515 stnﬁﬁétﬁh Wsﬁlhwﬁl Mblll@ phase
consT st i ng hydr ocar bon, typically heptane
conmtma eﬁmlwérocerbm éxpwalal»ghepﬁamr@e%a@e SOURINGS R IR §P% isopropanol,

typléaYlEfﬁ)@d b %o f20%mn%i £rm 200 581 aft lakafide OtypRaI8f 0.8 diethylamine.
| am ne, |caIIH@O 1% di et hyl am ne.

ot g7t St T e 0EhEd TR EHES of slespisgmers may be
sepzmteet by @onvMitiohall teshnigfiesSKkrR R Qb SRRE IsKillédRh khe ars €fea R @fample,

. conven onal t echni 0 l.ed in
StpRERIT o QT FURBY & L Elealeg Aehe Rk bt

O gani presﬁﬁmnoemﬁds inchidesEall. pEJimﬁd:eu(lMﬂjf ely(;eplhblw iY@opically-labelled
C"“‘B?]“é‘;ﬁgnﬁ‘]c feolrjrfnﬁ% glw%%reeglg%nlgn(%{gmrée gt?réxl% nrCeI rg aﬁeF% atqms llav1ag the same
atongio mpobemdisit @h afooncnmha dr melsengnber cbltﬁferegtr frqm rtl@ aadzrmrrsnaasr er mass
Imnhgﬂk&ﬁgngXnﬁﬁ%ﬁﬁ having the sane atom c nunber, but

c mass or mass nunber different fromthe .

at dirpoplanefsisaippesauigble ferritdysiondn e spmpeindei of the iryeajioa include
1sot@é§myﬁl%g&f sucR % R4 1 LUaIb@plsﬁchf de n@' aHP 10 rkhloﬁné Réeh as 3,

conpounds of the |nvgpt|og ‘incl ude | sQt opes, O
fluopiyey push @, Fsioding. suchag “dpd 3l nigegemopch asydhands ™ exygzrs@ch as

0, aftd and?€6, PhBIpRELS) BuchSY &R, A sBIBfE Sch b BT CHAIn iSUSPcaBlabelled
i odine, such as 123 1 and 1251, nitrogen, suc S

comngNd%ﬁ% orrBNa Iofﬁgl gygwplesﬁleﬁ 13‘§>rpoiz§1@g an redlgﬁqavells@ope are useful in
phosphorus, such as 32P, and sul fur, such as 35S.
Certain isotopically-Iabelled



conmpounds of fornula I, for exanple, those
i ncorporating a radioactive isotope, are useful in WO
wQa0R8HP1ig 18 PCT/ 1 B2007/ 002976 9 drug and/ or subsi20et®2976
tissue distribution studies. The radi oactive isotopes
tritium i.e. 3H, and carbon-14, i.e. 14C, are
particularly useful for thigs purpose in view of their
ease of incorporation and ready nmeans of detection.
Substitution with heavier isotopes such as deuterium
drug ang/or 2ebstrate yissue Kistributianestudigs nThenrdiaastive isetopag i ges H, and
carbmﬁ'p ikl Mg afens;mcgfaﬁ}aaerul mmpw&e s @Rl b dhdir eafs@r,f incorporation

e, I ncreased 1 n vivo fe or reduced
and gradyamyeans elflgieeiéame #v%stlwaﬁrdwrs'ehﬂ?@ewagﬁonsewb a¥ dpieaym, i "H, may

affo§p£@talnc\th&§ﬂéﬁ§t N fRabes %mﬁﬁg ?rUrtn' g?éhtéN | helfabBIRS LthBiME, for example,
tting.isotopes, such " 150 and 13N, _can. be

‘"Cf%?§‘°é‘f Hvp ﬁalﬁb@lof FSHeeg fpsags E?ﬁ“‘?é’ﬁb‘@raﬁﬁ Risnce pexrpe Biefsgpdin some

crrcﬁrﬁ%an@ééaﬂhﬁﬁtrlﬂﬂorﬁ\bhhﬁﬁd's%ﬁ eﬁlﬁlﬁ%ﬂio&fp]es Q&6 dPIOCSE, °O and "N, can be
S O rmul a

sot opi.cal | .y-1 abel ed cqnp f

usefg'eﬁbr"gﬂrlﬁfgﬂ Fissiop pmpgaa@v 8’%\;&‘?{% i 5|exwalﬁ%.saﬁ*éf§‘° receptor
occlp@yN  1soropibNQatlet | dodrfounds tol foimiula Ay chiy gpiedtiy Sise prepared by
con@tgclwgllgtggl%gﬁgs l%ﬂpglﬁ g? édoges S éllleg Jp rt]lbenaé{n o F}'aé:rgcoe es f'nYalonggus to those
desdribat mpthe atdoppanlymp el xedlplee age Preparationgplisigeanodpptdpaate isotopically-

e ' I A preferred

o O AR LS U I e’ 1
Fo rAmprederied gsbodimewr ¢fbtéd regsent énvenémeirn RrEpoundsy of; [Foggpula T as
desc@rﬁ% Jb3 A Wr éerme 'rse%irﬂ o?%k(gro%ryylwhgrremrkgfd%)ﬁ%F }ﬂeteﬂcﬁyl is substituted

stitute dr ox ti onal y Su bstituted
withahydppxy gad p@prWe%lwa%ﬂ Wtﬂu arf & tise Syhstityenty ingepspdentty gdpcted

fronf QL0 {afkbxy60 RdIdk V¥ % pharnR@dudeall9 rac&p@ﬁl@rsﬂﬁﬁr@r‘ét)ﬂ CAhdtber preferred
accept abl'e salt thereof. Another pr ef err,ed.  enbodi

embggimept;of s ¥eRtiqngs 2 Fampoupd o Farmda bivherginR, is2-hyd %@FWEM 3-

hydIBZy pyridér- Dy gxﬁhlzir&égrpﬁﬁﬂ thycﬁbxySpherlrw bk Bhydpyy-paidin-2yly Is; optionally
wher.ei.n sai

subsiRg e 5 OR S RSy Slosiod gromu GGk o 8B Mg
phaiaeeutically vwcestabistsalt ulesrdos | Yetl @ap@ina qmetfér;edsmbedmd ofr henpresent
kox [, u har
1nveétc1:%n el% ¢ é%r?pé)uré(g (ffq;rolt'nﬁuéar gaosdeSc$B%da}ib%\%t e%clgl'i% {9 éi)f(yl Q;and Q is
phemyiripptilinaiin substituted avithr as et two i flwpmn tor @npllasnaaet'@lgﬁfﬂp Agerptable salt
ther%: rmmula | as descri bed above wherein R is
1-C6)al kyl-@ and Qis phenyl optionally

sub‘*gtothmpreérrw erhbagieenp pf thypreseny dipventiogris g compound of Formula I,

wheWkWﬁ%ﬁétﬁﬂldryl ﬁ&ﬁﬁﬂt(ﬁl@nﬁ)eﬁ@i twhebte 560 bhen&RAt d1€T-methyl-2-

preferred enbodi ne present invention j,s a
(pheaghashyl) FrdorsiPnatiy rSH‘?.fF‘%.“eId on Rkﬁ’evr‘ it e of PRl ip2-hydroxy-
pheﬂy‘l @Bmydroéf ﬁyﬁhiﬁﬂ?y}h) ®hdidih ,salm%&bﬂy ﬁ@h}d oﬁbﬂﬂ&rtohybyrﬁlin 2-yl is

- hen et h IS O t| 0 ti
o oA SR ol SRS XS Tl B o
halopbﬁbhhmmeuacamydcrceptwmrmféterof 2- yI wher ei n sai d

dr ox e r oX IS
o U W RED Bl U RN KpabBpg g g 1
whekaird @) énplenéthy o al-eahygd-(bhcophefl@), - \@Byeir Kajd plamethyladrol-methyl-2-
a_pharmaceut ically accep t.her .
oy TGSl RGP SR f NEC SR 0L o
phemyd wp 3dmdtoxpf pyFidinryl awherein whid ﬂérydrow pliesy! oin Srheythioyy- pmdm -2-yl 1s

optr%n Egtslﬂ%{nu d l?%ﬂé/ Lr% k&ﬁi)s'tltu@m? {n‘aéd%mfe I)Fseielaﬁﬁ] %I&W(b eC?alkyl or

phen I's optionally supsgtitut
halqol?enyl(cw@sbqlk r(& Gﬁ)a WeR: hﬁY‘ohet%fﬂ?ﬁle@Ri ,SOr NI Rer whegein said (G-
phenyl or 3-hydroxy-pyridin-2-yl, wherein said
2- hydr oxy- phenyl or 3-hydroxy-pyridin-2-y| i's



optionally substituted with one or two substituents
i ndependently selected from (Cl-C3)al kyl or R, wherein
woe 2008/0§1@1s halo; Ris (C, -C6)al kyl, (Cl-C6)al kgt ¥/ 2007002976
aryl, heteroaryl, OR, or NR 8 3 6 WD 2008/041118
PCT/ 1 B2007/ 002976 10 C6)al kyl, aryl or heteroaryl is
optionally substituted wittpone to three substituents
i ndependently selected from hal o, cyano,
trifluoromethyl, trifluoronethoxy, (Cl-C6)alkyl,
Co)al kgl 205 prahdassayy! ippriRglly Substityigd withy oneaiedhrrel subpiucrts ‘iglependently

selea@d:#?omgs QIEH; trlﬁﬁorénamrtm&%%' I(zz, @sgﬁﬁt(@ptgamdyt NR'R®
her eof . Anot er preferred embod pr esent

or hvdﬁwqudh apdR AreeaphbdFRgeH £ Mwmncglltlpally aﬁﬁeﬁa@rs pltihergof

p E Qﬂ%%hﬁxy Freféfrecﬂ- efiBIdiyene f (i pRRdk )Iﬁfteﬁﬁbh, is Whempbund S)ﬁiFGrmula I
enet ny

BB b Yo T iR Lot i By el g2
(pheaylljey@l Rxoptigpaly3bstifited oh- ﬂnmﬁr (Diﬂ)/ormdi b R RY Is,2- wyhe)&ye 3plienyl or

SRy af g o SHERR Pt B manE oo PG ot ksgpgonany

substinutteipathcens tot ywcsabsinteat ifdemnien@y seBjed |fioy (CoCsatiylour hi; R’ is
trlﬂuosrometh ?fg%!(?jrgteg?fs ?a:%:e?ch%néjro%ent ab%haréla Pt?ciaﬁ)agclg%ﬁt%%knglgglﬁreof
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ther?"g (C, -C6)al kyl; and R4 and R5 are each hydrogen; or a
phatrsmee piefefrad Eryboﬂmpbﬁfhb @resank tinveiithoarie afcompount foe Formula I,

d f th
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optigrialiy yubstgnted witly onmelersaiumszmwpendwéf seleqted o (Ci-Cs)alkyl or
'ha102 Rh}@qtgépalpﬁﬁgﬁhd RF aml KYAE O%N 'h?&f&éeqj & a2ph¥}mdc§utlcally acceptable

tronall'y substituted with one or two substituents
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Saltmetenf one to three substituents

Another preferred embodiment of the present.invention is a compound of Formula I,

wherein R' is phenethyl or 1-methyl-2-(phenyl)ethyl, wherein said phenethyl or 1-methyl-2-



i ndependently sel ected from hal o, cyano,
trifluoronethyl, trifluoronethoxy, (C, -C6)alkyl, (C, -
waBjoshkaxy, NR7R8 or hydroxy; and R4 and R5 arecEE2007/002976
hydrogen; or a pharmaceutically acceptable salt
t hereof. Another preferred enbodi nent of the present
invention is a conmpound of1fFornula 1, wherein R is
phenet hyl or 1-nethyl-2-(phenyl)ethyl, wherein said
phenet hyl or 1-nethyl-2 WO 2008/ 041118
(phemgtiethyBIOePFOEH? GRestituted qnamemy (Widrdng jor o bale: agd ' (g 2-hydroxy-
phen%ll‘ s @Jhwbgdpﬁampjﬂﬁ nwhereml tsnd Qﬂﬁdr@ﬁy §Hé@yl|'lﬁ|3%yd1% \Aﬁpﬁ%ld Byl is

droxy- pheny ¥ r oxy- di n- 2- é
optigrgly substiflyigd &%9 "B‘h %rnwo SB‘PS igeny H‘F?B%‘?deﬂ% telfetsd o (G-Ealkyl or
haloP 1 10 Nidlelodrys IWRdrdih 4hi@ dle’ehtdaﬂll Q8 %ptﬁUnallW\@JbSththX'é(l lvixthedSHeSto three

Lnde endent | sele d fr Cl- hal o;
subgiguepy t“&@ﬁ&f’%f?y 56\5ﬁ‘é‘? J3fog © %?ei%ﬁ?‘??‘ }“Q HHP‘P@H‘ST“PV €
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sai d - (0),¢ p en dr oxy-
opﬁreﬂlsll Pryfeg %rf*?qdu?f'@a ofathe Wreéfﬂ’é "B’F“‘t‘%ds §§B§‘P‘i’"€‘6 Ohgrmula I,
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(gD s Ry |Gl SE BT SO0t [t Py oIS g 3y 2-hydrony-

phepil ef emycﬁdxy@‘yhddtmntvhemém tsdie 2piydoyRphenyl \oe 3thydroxy- pyralm -2-yl is
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2- Hypretsngd guhedipientont tg_pragent ipvontioy ﬁuacfpmp%mg pf Fggmula I wherein R

is triRRbloRB@Y ¥r Spashdcdubt Al aW:ebtlabl@ Qzﬁt t%redf V‘@n&HQﬂ‘éfér{%@ RinBodiment
i ndependent |y sel ected from al kyl or hal o,

of theragay pyentian ¢ aeemaehyd REFormala e fsdg@ypromsihyl; and rina R
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trifluoronethyl; R4 and R5 are each i'ndependently

hydr ogen or



nmet hyl ; or a pharmaceutically acceptable salt thereof.
Yet anot her preferred enbodi nent of the present
wo Mo8oiien i s a conpound of Fornula | wherein P&r/ig2007/002976
hydr oxy- phenyl or hydroxy-pyridyl, wherein said
hydr oxy- phenyl or hydroxy-pyridyl is optionally
substituted with one to thiee substituents
i ndependent |y selected frommethyl, methoxy or fluoro;
R3 is trifluoromethyl; and R4 and R5 are each
i ndeethed gqq{erryd hybpdgge@h opthe mgqsh[y“nvegtponals a compound of Formula I
wheWR”ﬁ%Ttgglg' mgﬁon%ﬁj} Lubkitee® Vfith oMOor two substituents
2008/ 04 002976 ~ 12 Anot her preferred
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therdpot her preferred enbodi ment of the present |nvent|on

I's a conpound of Forrmula | wherein R is phenetfy

1- rfatoikgi prefefrerh embpadjraanh pf the\fisesens jipveBEANGS BheONPP © oFromlula I
whe;lenm hybhe%eth,(l WQWétﬂﬁlanﬁen&lﬁ:ﬂthW&%{ Lalg ?h&%ylt ot ﬁﬂkeaayl 2-
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h ggenethyl or 1-methyl-2- (phenyl)ethyl is optionally
bstituted on phenyl with one or two halo; R2 is
hy dkrothyr plafengd esobodinend oh shy -pogsent dydentionhie racgompg@iddof Formula 1

wher rgs i s%/ Bl%nfgﬁ% or olrmg@é}q "ZQF%n yeiiﬂgﬂy\l/he}eg’n ORd ?f?éﬁgt'hillyor 1-methyl-2-
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(phqnmldbélp'é i eptiohally ssubssiutesidorf phgnyl (with 1) exl WI subgtitygpfl dadepepdently

sele&téd ﬁ&h thlH %’é]%ﬁﬂwbn (C,-DFE4 ﬁﬂQ 23%:%&? pRAGINbr 3-hydroxy-pyridin-

en ent 1% gen or mst
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or tQB %ﬁl%ﬁtﬁ@rﬁ‘s %ﬂ%@ﬁdeﬂ@)nﬁele@fed telogh @ﬁ-@ﬁﬂl&l AR IR? QN (G, TeRIKyl, (Cs-

henet
S SO UL Sl p T BT 0 B! SHBREMSLINE ROt (o
Cy)che1oBEyY bryP -or (Heteedaph )ietdpbnalls somntmabvhy dnelbst Ihfth @blstibrents
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indGERR afler LR Ao e ElpatolgEol, PR RERar s (i
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phenyl or
pha'ﬁnaﬁeudcaq% acceqab%e SaYt%fEefl’ is optionally substituted with
on e‘xnomer pmbrrsmmwdmmmf thei prede erverdion lisya @wipewtdeededteddimm the
yl or halo; R3 is (Cl-C6)al kyl, (C3-
gro'% %m%%?'%!gfkyl (C1-Co6)al kyl -Q aryl, heter oag%/“
2-(2cRairoxyiphena 13- @ariledly( Eriftuetoziethyl 3H- P)@Elo[“@?'()]wtm ‘kyr!e
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and R5 are each i ndependent|y hydrogen or nethyl; or a



pharmaceutically acceptable salt thereof. Another
preferred enbodi nent of the present invention is a
w@opownds sel ected fromthe group consisting BET/IB2007/002976
2- (2- Hydr oxy- phenyl ) - 3- phenet hyl -5-trifl uor onet hyl - 3H
pyrido[ 4, 3-d]pyri-mdin-4-one;
2- (3-Fl uor o- 2- hydr oxy- pheny3 ) - 3- phenet hyl -5-trifl uorom
et hyl - 3H pyri doJ 4, 3- d]pyrinidin 4- one;
2- (3- Hydr oxy-pyridin-2-yl)-3-phenethyl -5-trifluoroneth
- (R)y| = 3H213-Hydrexysphemyl ij-plynethyl drnhenyl-gthid)-> yihluppog g 3H -pgridol4.3-

d]pygggélhazggw 002976 13 (R) -
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o oS iy Ly P Zze*vﬁi-e%yfe-?*ﬂfiﬁwe%ﬂ’ﬂé’ﬁv?"[“e%

d]pyrrhidinG=dné;i f | uor onet hyl - 3H pyri dof 4, 3-

® %]_-?-{{-h%natr%'syppyédlgge ufi} %%{gﬁ% fg{f%sﬂhf XN dyh- n'?luoro)(lec)nyl 3H-

pyriBe[t Bid]pytioidimribhey | - 3H- pyrl do[ 4, 3-d] pyri m di n- 4- one;

(R)%@ﬁ%&ﬁéﬁ@%é) ]P|V3L i m gg%%]u?rﬂ%egyl)ethyl)- 5-trifluoromethyl-3H-

pyriBo[#3idigydondynréohy| - 3H- pyrl do[ 4, 3-d] pyri m di n-4-one;
(S)—%—@—H@drggy %19&@(—()}427 P?@L(Iol ?%eﬁ-‘ﬁe %%i )luor%[;gllelsyl)ethyl)- 5-trifluoromethyl-3H-
pyrlgo[ﬂ,ﬁrdﬂnyaevd@népwl -3H pyrido[ 4, 3-d] pyri mi di n- 4- one;
2- (29 { X Wéﬁﬂﬁyﬁﬁﬁm&&e&)étgyli | @Qﬁ@.mﬁﬁwﬁy) QHJS’ 1113014 3-dlpyrimidin-4-
5-tr or onet hyl -3H pyri do[ 4 ] pyrim .one;
onep.- (2- Hydr oxyphenyl ) - 3- ( 3- quorophenyI)ethyI)
2- (ﬁi}&éx@fﬂéﬂilpw -MydrophiryDY¥dhy15 O [S4siffuotdrivytyl-BH Giyiidof, 3-01perimidin-4-
2- (3-Fl uor o- 2- hydr oxy- phenyl )-3-[ 2-(2-fl uoro-phenyl)-e
oMt hyl ] -5-trifl uoronet hyl - 3H pyri do[ 4, 3-
2- (ﬁlWli-meﬂbi%;#xeﬁbﬂ)% [2-(2-fluoro-phenyl)-ethyl]-5-trifluoromethyl-3H-pyrido[4,3-
d] &?é roxy phenyl ) -7-met hyl - 3- (phenyl -ethyl )-5-trifl
211 yl-3H-pyr|do[4 3-d] pyri mdin- 4-one;
2- (221=Ix(cBGXE’rnh¢IWb-72m¢W>df3€(Rbﬁn]dFB@T}'!/)#S)tnﬂuqufm(@d1‘3Htmri®[ﬁh~éiwtil)ﬂid@-
dofelY! 1 -5-trifluoronethyl-3H pyrido[4, 3-
pyri m di n- 4-one, ‘
2-(3gEIp@o-L Ry @Epxsophenydh Ry(3)flugrotphenyDzthyl-Siiflnesemethy 3HAFdg4.5-
dm%%méngqhgluoronethyl 3H pyrido[ 4, 3- d] pyrim din-4-one,
Di fl uor o- phenyl ) -et hyl ] - 2-(3-hydr oxy- pXrldln
3- [1(2 O}Q'Hlet‘ﬂ) sthyib#-Gridioyy-pgridip- E;y'rhSda{thrO%ethyl -3H-pyrido[4,3-
d]pﬂirmlhmmneh n-4-one;

3 3 43}? §'luc5‘0 @%n{ylpg e ﬁ@? Wf?o% ?hjgv, y@éi%ug’t\gmet T ARs Al
d]pyrimidin-4-one;
3-[2-(2,4-Difluoro-phenyl)-ethyl]-2-(3-hydroxy-pyridin-2-yl)-5-trifluoromethyl-3H-pyrido(4,3-
d]pyrimidin-4-one;
3-[2-(3,4-Difluoro-phenyl)-ethyl]-2-(3-hydroxy-pyridin-2-yl)-5-trifluoromethyl-3H-pyrido[4,3-
d]pyrimidin-4-one;
2-(2-Hydroxy-phenyl)-5-methylamino-3-phenethyl-3H-pyrido[4,3-d]pyrimidin-4-one;
2-(2-Hydroxy-phenyl)-5-isopropylamino-3-phenethyl-3H-pyrido[4,3-d]pyrimidin-4-one;
2-(2-Hydroxy-phenyl)-3-phenethyl-5-pyrrolidin-1-yl-3H-pyrido[4,3-d]pyrimidin-4-one;



d] pyri m di n- 4- one;

3-12-(3,4-D fl uoro-phenyl)-ethyl]-2-(3-hydroxy-pyridin
wo 2608l0)r188 t ri f 1 uor onet hyl - 3H pyri do[ 4, 3- PCT/IB2007/002976

d] pyri m di n- 4- one;

2- (2- Hydr oxy- phenyl ) - 5- met hyl am no- 3- phenet hyl - 3H pyri

do [ 4, 3-d] pyri m di n-4-one; 14

2- (2- Hydr oxy- phenyl ) - 5-i sopr opyl ami no- 3- phenet hyl - 3Hp
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2-(2HydpoxpiphisngR -Rhrretyl-§-Piperezin-it- %pyr&%ﬁ dlpyrmiging-gnes_ phe
5- Dﬂﬂ léhmﬁxtf le{yldﬂiﬂi ﬂheﬁylﬂ]i-@Hénbllﬂ}/lchmpy‘}rdoM@ed]pynmxdm 4- one
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d]p}gm(lanh%qg oxy phenyl ) - 5- met hyl - 3- phenet hyl - 3H pyri do[ 4,

S ME By ey honetol ey engf
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d]pyél-"g‘g"e'ﬁeflﬁyl 3H pyrido[ 4, 3-d] pyri mdin- 4-one;
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2- (llbhieqxwhwl) équbyﬁOMd@rPthghyl@WIMﬂérdlm, @;4 one;

2 (22lq§fd?oxlj%ﬂ&19ms 1%%&))3 phieR&iRy I8t tiacta BlagRAMdinHoRy T | do[ 4
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3- (1E(B dQﬁfﬂwro%héiL}/ny;ﬁéﬁihdlyn 24(39151&0xypyr1dm 2-yl) 5-(trifluoromethyl)pyrido[4,3-
dr oxy- phenyl ) - 5-i sobut oxy- 3- phenet hyl - 3H pyri do

d]m["&?“dom g?éﬁl}ro? di n- 4- one;
(R)-3-«((-B4Hidusaphepeny| ) - 5- popar DAPRY3-Bydehigpyeidinl-yi3H pyri d 5-

(mfg.[)r@e&ygdyﬁég%gﬁngmdl@f@ﬁgg %t hyl -5- (2, 2,

(S)-2« 1-Gi4kdiftarraphedyliox y ) - 3H- prppaneafI}2-83-bijdogxy pyrideti- yld- one;  5-
3= (1- 4-di f L,uor ophe )

ol S RRAERO e 1 0oy

3-(152 gdifluotopbangDproiant2) yhy2-Setoflebx @yridip@ysl - tflwpraniedii)pysidef4.3

.4-di fl uorophenyl)
d]p}(ﬁrﬁ)édlgﬁ&%n() - 2- (3- hydroxypyridin

3- (1((t244r¢ﬂ119mp k)myma)lﬁyoﬂ)i 6t ln/d@xmmgmﬂrﬁl)dg ﬁﬂﬂl{oscm}eﬂayﬁeyrldo[4 3-
d]pyrimidin-4(3H)-one;

oxy) 3



(S)-3-(1-(3,4-difluorophenyl)
propan- 2-yl)-2-(3-hydroxypyridin-2-yl) 5-
wd@ tooshkues onet hyl ) pyri do[ 4, 3-d] pyri m di n- 4( 3H) PONEB2007/002976
3-(1-(2, 4-difluorophenyl) propan-2-yl)-2-(3-hydroxypyri
din-2-yl)-5-(trifluoromethyl)pyrido[4, 3- d]
pyri m di n-4(3H) - one; 15
3-(1-(2, 4-di fl uorophenyl) pr opan 2-yl)-2-(3-hydroxypyri
din-2-yl)-5-(trifluoronethyl)pyrido[4,3- d]
PRI AW SRR AT AR B tacts i ORI

AGH
( ﬁonz net hoxylohenet hyl ) ( 3- hydr oxypyr - 5- (

32, }cﬁnﬂmmeﬁy %m@repmdlwmrsr(mfalpwmew(lmrdﬁ?ﬂé iipyrifidin
4(313;((“3 3-di fluorophenethyl)-2-(3-hydroxypyridin-2-yl)-5-

fI t hyl i do 4 - ,
T e 2R AT T e
d]p%ﬂxﬁndnﬁﬂ(jl{){oﬁé zo:rgonet hyl ) pyrido[ 4, 3-

rimdin- - : . : :

o B e L map ) B2
d)pyHin)idib-4(3H)iohd; uor onet hy! )pyrido[ 4, 3-

2- (@@%xwy d?l(l)lx w@&%@dﬁig@ _og/(mhg%y_l)FTPeer%—ﬁ%-tS-I%trlﬂuorﬂmeth 13 grldo 4,3-
d]pyritaigin ¢ ohe;i f | uor onet hyl ) pyri doJ 4, 3-

2R A R Gocympeny bpropans2 y5euorpmetty Hoyrido 4.3
d]pyrimidin}3Bhone:i f | uor onet hyl ) pyri doJ[ 4, 3-

2- (3dll b&(%ﬂﬁlgllnri yﬂ@ﬂlczgﬁk@hox phenyl) ropan 2 yl) 5 (trlﬂuorometh pyrido[4,3-
dr oxypyri di n- 2- yf g hoxyph eny” pr opan
dlpyrgmgﬂrl)“(%i)(opfh f1 uor onet hyl ) pyri do[ 4, 3-

3- (lddZQMBiog?leﬂ%'l%upaﬁél'}))' ~D{Bhydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-
uor ophenyl ) but an- 2-yl ) - 2- ( 3- hydr oxypyri di n- 2

(.1
d]pxry’lnj’méfﬁ)l"f‘?l uor oret hyl ) pyri do[ 4, 3-
3-(FRyd-2-feMb i pHdndthly -2 hydroxypyridin-2- yl) -5-(trifluoromethyl)pyrido[4,3-

ro- 2- met hoxyphenet hyl ) - 2- (3- hydr oxypyri di n- 2-
d]p}g,r}ré 3‘84 #ﬁ P uor onet hyl ) pyri do[ 4, 3-

3- (Zi]ypljbpdnmleﬁhyl) A@3hirogyperidin-2-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-

4(3§ igz cycl opentyl et hyl ) -2-(3-hydroxypyridin-2-yl)-5-(tr
i "Gor onet hyl ) pyrido[ 4, 3-d]pyrimdin- 4(3H)-one;

3- (ch(:l@h@ylcthmlhéxyhmrwwrldm ? Sl-)ﬁyimﬂewymythﬂmynd@‘l W)RYM(dwl

43 JR rorret hyl ) pyri do[ 4, 3-d] pyri m di n- 4(3H)-one;

(R)=%4 cqy@w@xxﬂprsp@p?aﬂl 2 hydrxypsdingrioR Y reremebypyidol st ¢
d]pyrmilhxglg ﬁﬂ%h@l)/' %pyr: do[ 4, 3- 2d] pyrl m gl n- 3(3H) one:

cl ohexyl propan ro -
(S)§1( ;—cgl f)?yfprqparb £1 dnéf(ﬁwgﬁﬁwﬁi%f ﬁ é(tntﬂ%romeélgﬂ}/yndg[hq
dipsodinlaQisione;4( 3H) - one; (R,

(R, 8)2 32” § 2t Ezld; 0)5(3‘)@/ R oy titith 23 A G ANV A Syt DX EAR-s-

(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
(R)-2-(3-fluoro-2-hydroxyphenyl)-3-(1-phenylpropan-2-yl)-5-(trifluoromethyl)pyrido[4,3-
d]pyrimidin-4(3H)-one;
(R)-2-(1H-imidazol-2-yl)-3-(1-phenylpropan-2-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-
4(3H)-one;
N-(2-(3-(2-fluorophenethyl)-4-oxo-5-(trifluoromethyl)-3,4-dihydropyrido[4,3-d]pyrimidin-2-
yl)pyridin-3-yl)acetamide;



(trifluoromethyl)pyrido[4, 3-d]pyrimdin-4(3H)-one;
(R)-2-(3-fluoro-2-hydroxyphenyl)-3-(1-phenyl propan-2-y
wa Yo08r4i1iig f | uor onmet hyl ) pyri do[ 4, 3- PCT/IB2007/002976
d] pyri m di n-4(3H) - one;
(R -2-(1Himdazol -2-yl)-3-(1-phenyl propan-2-yl)-5-(tr
i fluoronethyl)pyrido[4, 3-djgyri mdin- 4(3H)-one;
N- (2-(3-(2-fl uorophenet hyl )'-4-oxo-5-(tri fl uoronet hyl) -
3, 4-di hydropyrido [4, 3-d] pyri m din-2-
(R)- §1(1) phenylpriopan32-yl)-3-gherakitiybeS- (rifnooa gy Dryrideld, 3-d]pyrimidin-4(3H)-
ne-PCT/ 1 B2007/ 002976 16

(R ('1- phenyl an-2-y '(thlazol (rr’é‘z 5-(triflu
3- pl@n%hvé@ﬁshraw;ﬂrxlhg tyf @rmeﬂwpxﬁda r-dipgin)idingfids)-one:
3- (2%&&&1&?&&5% )2 &trmh%i erf}t)ysl(}rrfﬁ.oﬁohfethﬁ/i)mﬂé{ﬁr@td}psln)rm{ﬁ idm)-
[ 4, -d]pyrlmdln-4( H) - one;
one:3. ( 2- met hoxyphenet hyl ) - 2- (2- hydr oxyphenyl )-5-(tri fl uor

3-2aTtopidnt BYI- izxziﬁ{aéoM?yl)dj @fuorSn@thRb gk abis:3-Apy@imidin-4(3H)-one;

(R)-%-ﬁ}gci (%?%ll?t?lg%{i Zpl?lglg’ %9 % ﬁll_#trﬂ{ug%%hyg%'g%daa:3(J]pyr1mléjm-4(%ﬁ?t

2-is«ﬁp‘R)py%-ply/dhbtﬁﬁl@%ryﬂuo&m(eﬂ:ylpﬂmﬂg{n Prddyyaimidin- yd3){9-6ne(t rifluoro

e L L e O
3-(2etheptyorxy phienkithyd )42 Cﬁhaz,obahgel) -5- (tr1ﬂuoromethyl)pyr1do[4 3- d]pyr1m1d1n—4(3H) one;
3 <2§cy§¥§e&ga ALY rﬁﬂ‘ﬁf‘% DS Rfhiorbndetlyhyra{s b RkldiRULEBhet

2- (332(62‘-1%1{%1709)'341@@& ﬁryﬂh)orozle(lwh13aﬂz<bh¥dmpynqol4s3 -Alpyiimidinod-one

yl)bg({}gﬁlgrﬁ)eyrl do[ 4, 3-d]pyrimdin- 4(3H) one;
- (2- cycl ohexyl et hy I%- 2-(thiazoal - [)-5-(trifluoromet

2- (3 1 pdigtdylh-3- Q‘_l,lc y:l_;) d]pyr1m1d1n—4(3H) one;
NGl c%?%rzhwgnybﬁgagvg%w% @k%f‘g‘qy(‘fi?[ﬁ e
y])medllaﬁ}-xﬂf(ﬁwlﬂé do[ 4, 3-d] pyrimdin-2- yl)benzonitrile;

3. (1)(5§lp?ragieaﬁ r' dgpp-ﬁr(ﬁ‘ %olsz-ﬁgg ?tgh oAy oy da A LRt !

4(3H¥-dn2:- (4 oxo 3- phenet hyl -5-(trifl uor omet hyl ) - 3, 4- di hydr
2-(33‘8/31{?%){;1){ idih % m%] jg Xo entéldé erguo¥orgem“)p)qid8[433 -d]pyrimidin-4(3H)-one;

anes
2- (331-y@r])x3(p2;1<ﬂ1hﬂadbbﬁemwyylpﬂﬂﬂ&mngr)ﬂ)n)edﬁd)(5t (tiifuoaimethyYpyyidel43-
hyl) pyrido[ 4, 3-d] pyri m din- 4(3H)-one;
d]p)%rrl('%hggglﬁgﬁ{/pyrl di n-2-yl)-3-isopentyl-5-(trifluoroneth
2- (3;I1y9h}9ymyddj[1£ yDS- @} (yrettydiocithPy{BHy Dedind); 5-(trifluoromethylpyrido[4,3-

d]py%n{nﬁnb g;feypyrl di n-2-yl)-3-((tetrahydro-2H pyran-4-yl
-(trifluoromethyl)pyrido[4

3- (2Fﬂpp[q-$/ @ptﬁouelgnﬂ’xylbﬁ@ hydroxypyridin-2-yl)- -(tnﬂl?oroge]zthyl)pyndom 3-
d]pyzm{,anjamdng;@/pyrl di n-2-yl)-3-(2-(tetrahydro-2H pyran- 4-
3- (2rﬂu8{on’3 @(: %wb}gfqétlh;l; l2'1?3r l?yré?gxygyrldgl 2r )Iflijg &trlﬂuorometlylﬁnynclom 3-
d]pysim{idin-f{38ofe; 5- et hoxyphenet hyl) - 2- (3- hydr oxypyri di n- 2-
2- (3b(%-lﬂlu?ﬁo tehétgyl(l% r—‘gi-é o}cpn}é{hlyg %[4 dll:;’ydroqlunazolm 2-yl)benzonitrile
N-(BE3((2-flubroplicoetByl P brva{tpfheneiehyl))3; LdihBirdpyddaik §-8ipytididin-2-
yl)pyrlic?iﬁ-é-_yf)hfi{—! lfllgcgrgﬂzgttarl?l}ﬁle;) pyrido[ 4, 3-
(R)-2,2,2-trifluoro-N-(2-(4-o0x0-3-(1-phenylpropan-2-yl)-5-(trifluoromethyl)-3,4-

dihydropyrido[4,3-d]pyrimidin-2-yl)pyridin-3-yl)acetamide;
3-cyclohexyl-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;



d] pyri m di n-4(3H) - one;
2-(3-(2-fluorophenet hyl)-4-oxo0-5-(trifluoronethyl)-3,4
wo dioperiegiui nazol i n-2-yl ) benzonitrile PCT/IB2007/002976
N-(2-(3-(2-fluorophenethyl)-4-oxo-5-(trifluoronethyl)-
3, 4-di hydropyri do[4, 3-d]pyrimdin-2-
yl)pyridin-3-yl)-2,2,2-trif7uoroacetam de;
(R -2,2,2-trifluoro-N(2-(4-o0xo0-3-(1-phenyl propan-2-yl
)-5-(trifluoronmethyl)-3,4- di hydropyrido [4, 3-d]
3- (cmhemhm:thy]ﬁ}ﬁ hyﬁwypy@@w_%ylg,ﬁ (t)'lg@g.gq y@@yrldo 4,3-d]pyrimidin-
4318dn¥cl ohexyl - 2- (3- hydr oxypyri di n-2-yl)-5-(trifl uoronet
h¥q; pyrido [4, 3- d]f rimdin-4(3H)-one; WO 2008/041118
3-Phe M‘“éé@@’?fwﬁy*r%“( EI/rfluoromethyl -pyridin-2-yl)-3H-pyrido[4,3-d]pyrimidin-4-
one;3- (cyclohexylnethyl) 2-(3- hydroxypyrldln 2-yl)-5-(trif
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4GH)we;omet hyl ) pyri do[ 4, 3-d] pyri m di n-4(3H)- one;
3- (Zeblyélghe&‘%;l& gmﬁmhﬁ&x&aﬂ (3t (gﬁffubmre&gr%ghﬁ,@)z ﬁ)‘g&bgdcf{l,f-i flu

phenyl ) pyri | pyrim one;
d]pyasimidin-4(3H)-one; or a pharmaceutlca ly acceptable salt thereof.

3-(2- cyclohexylethyl) 5-(trifluoronmethyl)-2-(3-(triflu
oronethyl) yridin-2-yl)pyrido[ 4, 3-
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malighmcya C tYer ian@hkr t;yefabadoasnimldmbome the nmithod ra&bormogrmslteameedmg
embog’l{ner‘ftewﬁerélg qhe]:c rd?strarz]ls ? (ggo%ép cﬁgrgcgérﬁéd % %Bormal borrg or mineral
I a, aget ' s

€0opor os peri o di sease
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ar t'['% ileliovctling @&gtlciﬁ%%%g, ﬁ%ﬁ(a‘ﬁgﬁ §84e&€§‘ii-1@, Qécpict methods of synthesis for

compounds of formula I. In the following general methods for preparation of the compounds of
formula I the variables R, R* R, R?, and R’, are as previously defined for a compound of the

formula I unless otherwise stated. The Reaction Schemes herein described are intended to



mal i gnancy. Yet another preferred enbodiment is the
nmet hod according to the precedi ng enbodi nent wherein
wo besdiqease or di sorder characterized by abnopdBiB0eON®2976
or mneral honeostasis is osteoporosis. The follow ng
reacti on schenes, Reaction Schenes |-1V, depict
nmet hods of synthesis for g¢@npounds of fornula |I. In
‘the follow ng general nethods for preparation of the
conmpounds of forrmula | the variables R, RZ R3, R4,
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treaﬁrlignp\gfft %Mylﬁﬁﬂsbkﬂﬁeﬂ %aﬁﬁﬂfﬁﬁtlogfof {hO et can Mbd be caB&out in a variety
[ ori na di ne ester is then treated with an

of vs@pfbfltsb a$ @&Uéoq% ihivgg Bydroxslrig an a@ERPHa%éO‘V%‘E Pugh andiprsne - MeOH :
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| Ca 0 hour

houbﬂrta\vroaf@e f*r?ecog%r’a'tsh%moaw& é‘"g §f; formip V%olf Fup e eirpr@réfed i the
grol B6if®he cﬁh@mndPBt%mulaeBMl VIII, AP Y] adBY cdidBavp theRaslel @eanidg as

def@%iettorh %gﬁ)zlgélbs :81 gﬁgo%uq%g?{n‘g d FI?:;%II dbo r Pnc%gnahtd tf%at can be
congezee road grupd sl tefimsd foncmpoins bﬁ@mwla I. Bwetampi, R’ in formulae IX,
VII{El %dla jVY«Il I hz%nq)r gg@n ?‘ u? My ht %ﬁgge&) lclw:a'ﬁQhe?i%g ?r converted for
i odic aci et amﬂaLneor
exanvpltemstshmvpheriiehghwp&emé/ I, Bdpote 4 groet Rows dyfmetdrfer @gnrmound of
fori@p then be carried out in a variety of ways such as
aqueous | ithium hydroxide in an appropriate sol vent
such as dioxane : MeCH : water (3:2:1) at a
tenperature of 40 Cto 100 C, preferably at
approximately 85 Cfor 1 to 24



hours to provide the corresponding nicotinic acid of
formula V. It is to be appreciated that the group R3
wo mosherieonpounds of fornmulae I'X, VI, VII, \PCBEMEL /002976
can have the sanme neaning as defined for group R3 in
conmpounds of fornmula | or alternatively can be a
functionality that can be 1g¢onverted to a group R3 as
defined for conpounds of forrmula I. For exanple, R3 in
formulae I X, VIII, VII, VI and V can be a hal o group,
such as chloro, which can then be further converted,
for exanple, as showReicofRe@&hd PN Scheme VI, below to
a group R3 as defined for a conmpound of formula I. WO
2008/ 041118 PC¥/1B2007/ 0029&6 19 Reacti om3Scheme | R3

R3 R3 N base, boohlorlnat *'cook\ \ R
R5 R esterif taye. CR5 R'\E I[X cMbrinkte VI 1 NRI'R3  COOR N
COON NaN3 R*Tr&duction DivE —ew INH2  R5
RS VI V Read®®i on Schene | ks bel'ow, depigs the
preparation of compounds of Formula I. Formula IV

conpounds are 5repared by r¥hcting the coVFesponding
acid of Formula Vwith a variety of primry amnes of
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the free hydroxy present in group R” in the compound of Formula I. Compounds of Formula III

are then treated with an oxidizing agent such as potassium permanganate in a polar solvent such
as acetone at a temperature between 20 °C to 50 °C, typically ambient temperature, to provide
compounds of Formula II after a period of 1 to 24 hours. Compounds of Formula II which
contain a protected hydroxy group such as a suitable methyl ether moiety or benzyloxy moiety,
may be converted to the free hydroxy (such as a phenolic hydroxy group) by standard

deprotection conditions.
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In the reaction schemes described herein it is to be understood that hydroxy groups in
intermediates useful for preparing compounds of Formula I may be protected by other
conventional protecting groups known to those skilled in the art. For example, intermediates
containing a hydroxy group may be protected as the corresponding benzyloxy ether and
subsequently deprotected by hydrogenation to provide the free hydroxy derivative. Suitable
protecting groups and methods for their removal are illustrated in Protective Groups in Organic

Synthesis, 3™ Ed., Theodora W. Greene, and Peter G.M. Wuts (John Wiley & Sons, 1999). For

example, in cases where the compound of formula II contains a suitable methyl ether moiety, the
compound of Formula II is dissolved in a suitable solvent such as methylene chloride at a
temperature between -78°C to 10°C followed by the addition of boron trichloride or boron
tribromide. The reaction mixture is stirred at 10°C to 50°C for 1 to 24 hours to provide the
desired deprotected compound of Formula I. Similarly, compounds of formula II containing a
suitable benzyloxy moiety can be deprotected to provide compounds of formula I by
hydrogenation, such as H-cube hydrogenation (Pd/C cartridge) carried out at ambient temperature

using methanol as solvent.
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the compound of formula I. Compounds of Formula IIla are then treated with an oxidizing agent

such as potassium permanganate in a polar solvent such as acetone at a temperature between 20°C
to 50°C, typically ambient to provide compounds of Formula Ila after a period of 1 to 24 hours.

Reaction Scheme IV
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Reaction Scheme IV depicts the conversion of functional groups at the R’ position of
various intermediates useful in preparing compounds of Formula I. Formula IIa compounds,
wherein R is chloro, are converted to Formula IIb compounds, wherein R? is iodo, by reaction
with a reagent such as sodium iodide and trimethylsilyl chloride in the dark in an inert solvent
such as acetonitrile or propionitrile at a temperature between 55°C to 120°C, typically 100°C, for

a period between 1 to 24 hours. The compounds of Formula Ilc are prepared by reacting the
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compounds of Formula VI or VI’ in a suitable solvent such as methylene chloride at a

temperature between -78°C to 10°C followed by the addition of boron trichloride or boron
tribromide. The reaction mixture is stirred at 10°C to 50°C for 1 to 24 hours to provide the
desired compounds, such as those of Formula la or Ia’.

Reaction Scheme VI, below, depicts three reactions showing the conversion of chloro
derivative Ila or IIa’ to alkoxy (Ib, wherein R? is OR®), amino (Ic, wherein R? is NR'R®) and
carbon-linked derivatives (Id, wherein R’ results from an appropriate boronic acid derivative such
as an aryl, heteroaryl or (C;-Cg)alkyl boronic acid), respectively. Compounds of Formula Ila may
be converted to compounds of Formula Ib by treatment of the corresponding alcohol, R°OH, in
the presence of a suitable base such as sodium hydride in an inert solvent such as DMEF or THF at
20°C to 80°C for 6 to 24 hours, followed by deprotection as necessary to provide compounds of

Formula Ib.
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The term “patient in need of treatment thereof” means humans and other animals who
have or are at risk of having a disease or disorder characterized by abnormal bone or mineral
homeostasis. The “patient in need of treatment thereof” may have or be at risk of having a
disease or disorder characterized by abnormal bone or mineral homeostasis selected from the
group consisting of osteoporosis, osteopenia, periodontal disease, Paget’s disease, bone fracture,
osteoarthritis, rheumatoid arthritis, and humoral hypercalcemia of malignancy. As certain of the
conditions being treated have a highgr incidence in females a preferred patient is a female, and
particularly a postmenopausal female human.

The term "treating”, "treat” or "treatment” as used herein includes preventative (e.g.,

prophylactic), palliative, adjuvant and curative treatment. For example, the treatment of
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440050 ff‘%“)emsar zoxi fene, bazedoxifene, ospenifene,
ChiBsrbgess (halFead 22 Tisalndgdiieo sith akapvusdsRERormda Lin the methods and

cong’)lgs hosog qgg?ﬁversét}c}&hj ﬁ%}:lum? arl])utb%erﬁus? ﬂ{nlg]tgcp% I?aglrag%,tc,l&njugated equine

estragenP@vyeth’ dhvemayin®) bi ather pymogens.on | ncl ude, but are not

I | .

( :Bg%glﬁtgm q f%b ea#?r{ ?%ﬁita?egﬁ%ﬁdgnone %rlﬁcscf%}ppxg rt%’? %land which
mhnpirmmba(tra):ywnyr bys biddiog de ealcifonint tserpioty Py thei pufiaet ofrthpse cells.
Cal% %ﬁ%%\fﬁér&g be ZLQJ:&J'@J ohat @nl( %Qﬂwuﬂ&sr ))t) ForHuROf 5P %t fhethods and

is(r neri dronate and pam dronate. |In humans,
comppPsifiqng o &hlssmveatmnn@cl%i et s Inppléspiter e hpmeTtRAcianip T gajgon or eel
par at hyroi d gl and t hat



controls serumcal ciumlevels through its action on
various cells. Several Nterm nal am no acids

wd eagoents of PTH, including the 1-31, 1-34 anectig807/002976
fragnents (PTHrel ated proteins; "PTH P') are
consi dered biologically equivalent to the full |ength
hor none. Parat hyroid hornope (PTH) and fragnents and
anal ogues thereof that can be used together with
conmpounds of Fornmula | in the methods and

calcgeninsos Thd efleitopins iy shej wppd s jipctabiec P ddranasa) ¢ forpudatiqest such as
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or I'psen's BIM 44058) or 1-38 fra nt Estr gens

and { qompositions |pf this e‘HW“B@‘bt“l‘?Bﬂde V\P‘tt harﬁdﬂggﬁﬂ'ﬁé Sf ml‘i‘é' rfijrogey and
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the met rgg r opg)sl:'{ oengo t¥nstnr1]v% éo*rl nc udg %ut‘% ot 1 1t%9 to 1 Qil?la\bo E%hxch
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be WA bORERIES LKAy S0 R e i

recepigt ingpsteoplatts. | VifrmiaoD tapalogyemihat ean| kej wsethiqgether with ?ﬁﬁ‘FPOEﬂdS of
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balicobypGiaxdSimithKlim s SWSZ7I951\am1Mewk siagd78.deAn i ingagen Gatronectin)
L it n '
antagclm tﬁzg c%alg bberlésﬁg q V&%Iﬁ%ﬁ A, @r!BEundp ?Q% llﬁ{l/ ﬁaﬁ ( @?Olﬂétﬁ(;d§ and
comggsitioneefithis ingeptipmipoindes, bat is notdimuiedl tpaMeyck SMRILES) zed
derp ablaN&s E2 (P2 ?&Eeﬂt& Qb4 ORR Ran BARB RSether with compounds of
hyt oestrogens extracted from soy products. A
Formyim{ hethP o:neitl@é'f ang\comeositiens ofcthis ibventipnaincludsg bythase ngj limited to,
h
POICE TR R (20 TR spaliy, MR TR AP0 opanippiane
sulfériyliatnge]-methyl} pherok pvacite agidi artp phasnanumk@b/@dcebbﬂbléraﬂetdaeof or
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De'sggﬁgﬁur QorfbigdMbhs 6F 55,{181%' Mmeaamcluh@ %Bmg@ndéosf qbaﬁqua I and
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bal i cati b, d axoSmthKline' s SB-462795 and Merck's
c-3578. An a,.03 integrin (vitronectin) antagoni st

wo basioeanm be used together with conmpounds of FeemB2807002976
in the nethods and conpositions of this invention
includes, but is not imted to, Merck's MRL-123.
Prostagl andin E2 (PGE2) regeptor agonists that can be
used together with conmpounds of Forrmula | in the
met hods and conpositions of this invention include,
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corﬂC b In RBrile OdqﬁeoGJ 3MutioRs, ebe E)ﬁﬁ{plé hqu¥Bust frogddde MBllcolBY Bextrose

pr ef er abI 'r'?g’ total daily dose may
soluggns, gpgh h"P n‘g'hbessi“ fyé’n‘%?re‘%l it‘}\?F doses. The
pr esifitle prramémeun cﬁhaomemmn@asmass G UBIER, wegdl aﬁcebaelaﬁsa)rgamc

solvg%rrp SI Ia%ggeuﬁca qr@?%ﬁoglg%?ghﬁ (&Slfeg,rco gladél 1onal mngdlents such as

flaveuthgs, mmdéns akeipientagd shetlid | Bius for apbadménistaiidn, tablptsmimmn.lg various
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algigig apé ragd ofntamrcoemgk silioates angwith d’gndmal agengsdsvicn iass suceesd, @platipsand
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andé\seeungﬂle@w@r ‘ﬁFrH&i‘t Bolyegisat alcokic SR RaHg OYS SUPRRS P U Kirs e desired
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ot her nedicinal or pharmaceutical agents, carriers,
adj uvants, etc. The dissolution rate of poorly
wat er - sol ubl e conmpounds may be enhanced by the use of
a spray-dried dispersion,




such as those descri bed by Takeuchi, H, et al. in
"Enhancenent of the dissolution rate of a poorly
wowiogn4130d ubl e drug (tol butam de) by a spray- dey/mz007/002976
sol vent depostion nmethod and disintegrants” J. Pharm
Pharmacol ., 39, 769-773 (1987). Exenplary parenteral
adm nistration fornms includeg solutions or suspensions
of active conmpounds in sterile aqueous sol utions, for
exanpl e, aqueous propyl ene glycol or dextrose
flavgriyig agents solorg aikatters es fndyi swnerwémﬁwgtagﬂmswr pgpemdingagents,
togdtfer URE Hﬁ&gts st lab %Qtlexe etlﬂi}f'éf PRpA! g@ﬁbl E19&eEih, & Sorh Bl hereof.
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PCT/ | B 987/082976 28 flavorin n%ents ﬁlorln
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adm ni stered over tinme or the dose nay
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I nvention are dictated and directly dependent

and (r%g)mqnﬁeforbmlpmatl%lrp& ﬂg@{l@gqt}gfqp@gnc agent ¢ well-known in the relevant art
chenot herapeutic agent and the particul ar therapeutic
or prophylactic effect to be achieved, and (b) the
limtations inherent in the art of conpoundi ng such an
active conpound for the treatnment of sensitivity in
i ndi viduals. Thus, the skilled artisan woul d
appreci ate, based upon




t he di scl osure provided herein, that the dose and

dosing reginen is adjusted in accordance with nethods
wowdosoknesn i n the therapeutic arts. That is, pOEIB2007/002976

maxi mum t ol erabl e dose can be readily established,

and the effective anount providing a detectable

therapeutic benefit to a paient my also be

deternined, as can the tenporal requirenments for

adn1n|ster|ng each agent to provide a detectable .
and tWeuld o anderdood dp b¢ prcompassad by she skilled artisgncencelproyidsd thoyraphings
discloSddthgksl. dose and admi nistration reginmens are

exenplified herein, these exanples in no way limt the
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Det er m 1.N pro te S an regl nen or
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partgnlgr, f parenteeal die}yendtlmg i) pontemplhted rtgutneluwy it ie hnat hemited  to,
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contenpl ated addi ti onal agents include selective
estrogen receptor nodul ators (SERMs),



bi sphosphonat es, parathyroid hornmone (PTH) and
fragnments and anal ogues thereof, estrogens,

W@ 8loglokaig NS, synthetic steroids, synthetic  pcT/1B2007/002976
i sof | avones, vitam n D anal ogues, vitam n K anal ogues,
strontiumsalts, cathepsin K inhibitors, a,,03
integrin (vitronectin) antagonists, prostaglandin
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fracUeis lphﬂﬁded ednm\llalbd% théebfibular. jurdtidn ipnthierpoist tending usirgcpecially

de51|gnedﬁpjust§l) rce%s w1#hal)lun’f5l Jaeve C’i’o glfnlufnrz]ee sot" tg%es dina agg %’a}e 1%.faketnn1%t to
dnspﬂacb ithel frasmregl Tiwl skineis Iwmsqiumth ﬁheoﬁllamntsnm $t@1r®arThee@eratlon is

performed under sterile conditions. Radiographs of all fractures are taken immediately after
nailing, and rats with fractures outside the specified diaphyseal area or with displaced nails are
excluded. The remaining animals are divided randomly into the following groups with 10 - 12
animals per each subgroup per time point for testing the fracture healing. The first group receives

daily gavage of vehicle (water : 100% Ethanol = 95 : 5) at 1 ml/rat, while the others receive daily



through to the bone, and a 1 mmhole is drilled 4 mm
proximal to the distal aspect of the tibial
wo 2oena3idy 2 mmnedial to the anterior ridge.PCT/IB2007/002976
Intranmedul lary nailing is performed with a 0.8 nm
stainless steel tube (maxi mum | oad 36.3 N, maxi num
stiffness 61.8 NNmm testessunder the same conditions
as the bones). No ream ng of the medullary canal is
perfornmed. A standardi zed closed fracture is produced
gavaze framddtvie 18hag/ke/dryao iths sompoynd EFerenlath yo berfpsiqs (b lsmt for 10,
20, RERdighdaydsi Ng special |y designed adj ustabl e forceps
with blunt jaws. To mnimze soft tissue danmge, care
i s AtdRety: f‘\Q)?“dtSB daypy dhi brcratstifom qariygropg are afméetgﬁfi yitls Ketamine

and Gzlcﬂﬁ&:d bWek sandiHaedn. Ir&mﬁulofllb)alaevongmra f@f&wedTﬁyamaﬁbmndcum soft
Qrne er sterile conditlons.
gy st COPEOrolt & § BT T ERIALE i K S o golSgical

anal§dig] an@bsnewifiol dnb@ert $1F @Sra® UbrStadie giobe apsied inelbuffered Ringer’s

di a hy egl ea or th displaced nails. excl uded.
S R S R T e
f OlHiStwibg#ichl Analuigis The tndthdds for Hidologinianm@yss ddeiacte@d bone have been

e A SRR by BB P b B Byl g P

Healighin Raes: Avidistelogical mﬁl;%pﬁitrhﬁnnrl 14£19%7,:19%). Briefly, th¢ fracure site is

saw%_llfnﬁ:ég g%l}%%gggtﬁ%frgcg\gé férgevgrglléed rd;ﬁg}d%%g%é@ Aﬁl ]1‘ methacrylate, and

cut frofitdg fedagns of atReicheroipe (Pobjcws fmifiotome| i 8 | thsés. tMassoadlrichrome
stalrgg/ ngatfrlmtglogectgo% gn&%mg"’@)t@ﬂgm %Q ‘ﬂﬁM§) aréNused or %Qxahz%goragfjthe

rats rom eac roup are anest heti zed
cellylfag pnditissugripspanse 4 Haciyge palipng wigh WP withoh HeAtnent| SiFus et sfpined

secdohm@fulséa% PembRARS UR' Gafa&RRYEdoMYe BlIRS S@ichNaing diddrentiate
soft tissue is stripped. Bones fromb5 - 6 rats for

betwegs HoYindope ardclawely @aﬂ% 3 theoliacBirh siisol The dpllawing BrasyFRets are
perfa;ﬂ@h ¥S) ﬁacuw@pbm@@reﬁ a6 tRe et Qiistace befweb@ths chrtical ®@RRends in

re stor i, N uf f er ut.i
e Fchd Bl gsreint Pafls StmeEh ES ot M mbipcatiaciedlis. @) bony
tissue@eit tismg aveh iimsfde the cmg hred, (B dibrduk 6isad iagfiecallus fand (6) sarstageldren in
gﬁthods for histologic analysis of fractured bone have
een previously published by Mdsekil de and Bak (The
Ef fRiohehayficalGhmahysty: Hlbe methedsdor tipraechanice! anklysi$ hayg bean previously
| TRESE. [ 0
publi%gcg ﬁ‘g{lh ,IQJKQQJS%Q (”][ Jc{spgf l{ghg (% ﬁ@etura' Cj:gtlngrzﬁgn I}atos Calcif

racture s sawe
Tlsst‘faéﬁ 45:298-297. t%g) fBrigdy.uradiopiapis, Ofehl'bé@%@S @fed kel g9 dthe

biorhd2hdNRhNMEGE BRC m&&a&ean Oplrtie€ WF dhd RAMLiAY %aa@eg bRNSHa9kdaby a
Rei chert-Jun ol ycut mcrotone in 8 mth

destpigi o HUeFr {0 w@mt BB ATORFIS r QfiSIrTs et éﬂ@ness energy at
maxtrhi3§ 1obdl idPEc it ad mbAi LA 1680 Chanfl nfAkinAn sBER akde@rntigdd.
visualization of the cellullar and tissue response to
fracture healing with and without treatnent. Sirius
r e &dlcinh Rdeptdd aﬂhgoﬁﬁSm@f e uwsgad, do&bﬁ&h@ﬁﬁiﬁo&bﬁplﬁh&cologically
.charactﬁristg?s of ththa | us ztru L and O particul
actiyg PRRPEMH T 318 VHETR A" RSV ER B oM *’cf ‘i’ ATRSIPP s paigulagly in
the ttﬂeamfamta@tt tstepabiie . Fof haarhplk,| @wiakiimmemspore aeapbsistaparticularly a
co ounfi 6(1)?1 gﬁgeq%rnfjil'a)l f J acﬁaymacelg BQ,I acgg)agféen do@%hv&@%he%&? rats %gttined
abo¥er ay be edmifiSpred almuugleblshgsdqualndlycqlstmtew mrpembinatio3jith one
: [
o L DB AR 00 LIS ROy 554 R
paratlryrqlch ehograang YET H)a read (feigments tand agalogies dhdreef, esegenal palgitonins,
Bi onechani cal Anal ysis: The nethods for bionmechani cal
anal ysi s have been previously

@

the




publ i shed by Bak and Andreassen (The Effects of Aging
on Fracture Healing in Rats. Calcif Tissue Int
wd 20088201207, 1989). Briefly, radi ographs of albcT/1B2007/002976
fractures are taken prior to the bionechanical test.
The mechani cal properties of the healing fractures are
anal yzed by a destructive3ghree- or four-point
bendi ng procedure. Maxi num | oad, stiffness, energy at
maxi mum | oad, defl ection at nHX|nun1Ioad and maxi mum
syntbeticestasoid: eynthetie isaflavenes. Yitamn) Bj analogust e/pitnem K analegyes, strontium

saltmthgl%ltpﬁeﬁlﬂ“bllt&scgrﬁp'1Htggmw(\tltt'bn@é?i9f Iﬁ%gomsts prostaglandm (PGE2)
phar macol ogi cally “active conmpound, or with t

recapigF @genisHetndpenPioh @8 OgT ChPRSjeak dactoy B bighnd) lﬁM%IKL) Snhibitors as

des@gg&ﬁegéﬂa%\ley in the treatnent of osteoporosis. For
exanpl e, a cal cium receptaqor antagonist, particularl Yiod
conkfsiRliovgre perslimiing, firepajations ang “%ﬁﬁ’Pﬁﬁd‘é‘lﬁF‘F& 4pq prepardtion of

compbwiApbfaky gessilitvemionsol vat e thereof, as defined above,
may be adm ni stered sinmultaneously, sequentially or
separately in conbination with one or nore agents

'H Nedl@f: maghefic eRonasel (NMR)vspecaﬁ twetegia nllreaee porsistenDdlith g graposed

bi.sph arat hyroi d hor
sl (ORRETLE AR A Bol < RAFLA PESEF BUBHG dovrield from
tetrah@khyistlana iusisg cdﬂ@nﬁﬂ%bﬁbﬂhﬁ&s%ﬂei@ﬁﬂﬁﬁdmﬁb&@ s, singlet;
d, @Xbl%thghn get st il g ﬁz]g rs1 npa%agt Iugré)adS (lar gn\élo ns%gdtra (rnf ?Weﬂe 1Qcorded
using ither mﬂclmost(ray dmiisatidno(ES]) amldSﬂlermpegsmemhémcalrlomwbm APCD).
TheanlngHbﬁlteéxatl(ﬂlE ﬂgJe%gl:mg Ror Q SO Jeﬁg Gt \%@oﬁsg@@elgg TDCl,,

r cep or activator 0 nucl ear ac or
deuterRoiNgoforiin WPBIA; o rdéisapeppyldidylaminge dDMEr edlma%%mamwe CD;0D,

deufemnlemailg B?BMs'om tdemgroaaﬁmglﬂtdxfa@s ﬁBﬁ*UEX @meﬁﬁmml 1-yl)-
ustrate reparatlon oun s of

N, Nﬁ\l é’s@ﬁ%mqﬂﬁ’\'}é?ﬂ“i% hexaﬂ‘l‘?f?ﬂl!}eﬁpéﬂé? H%dw%fwl&orwéglén%h &@f@f\ﬂwﬂd
HMPRE Gt XathetiPipRospibrathilie; CI@HE@ C;SNhSduﬁ'ﬁ %Im dnBte! MBSO, ORAGREUM

su]fgt}:: \rllgzﬁ-}(gqgfeg%l% {ggr E)rfe:#e: % g Qd:?rrp g)rsal?if ! %%H( Szldlum %ydromde

NazS(BJ; kcaiint fuyrhes; |Nmme auﬁionlgmcmmm TEAN@ikthglblime,THE, itamabydfdiiran.
Amag)a%l & Eslt?o a C(Enﬁngfl%? sohgxon a e%r?a: in?;sﬁte? I}g{(ﬂs?elts?el}bg 3, §p%élgcr: gravity of
0.8 Wawck. thfﬁheyerrahrem&pge;thya(T(.@i Iy bewr eed @cofedaa siliclsgah QLC using

et el

sﬂw% rgehg(lgj IE 4 gﬁ{eg %pF %ah?é“g? I%Ig{rl]e%(} Al%%s 3m&5r|ﬁdmd&9§? IB% tfle distance

travellgd r e that sobyerss fineny eonbe dib-Cuplete f PLG Gi@'ﬁm rfo shaghy mffosmaﬂ@l liquid

reagents: CDC 3, deuterochloroform DlEA,

Chr(}éﬁ{dggdgl?yopyl et hyl am ne; DMF, dinethyl formanm de; CD3OD,
deuiyg rf&mﬂgasﬁé&ﬁc m 1@@9@&69@@1@&@&&;&&&%& @R :not to be
HBTU, O (Benzotriazol -1 -

COHWRFN"N‘““P%‘%W%FP&%W%‘I“EJnl um hexaf | uor ophosphat e; HC,
hydrochl oric acid; H, hydroiodic acid; HWPA,

hexanet hyl phosphor am de; KMhQ4, potassium

per manganat e; MySO4, &E@F@%&%‘t—e&lﬁj—?ﬁie; NaHCCB,
Pregéentibnion 24-Dizhiboaiabtanic A8aIHSO3, sodi um bi sul fite; NaCH,

sodi um hydr oxi de; NaZS% di um sul fate; NHCl,

amoni um chl ori de; hyl am ne; THF,

t et rahydr of ur an. v relers to a concentrated

sol ution of ammonia in

gravity of 0.88. Were

possessing a specific
||¢H ayer chromat ogr aphy
(TLC) has been used it refers to silica gel TLC using
silica gel 60 F254 plates, Rf is the distance traveled
by a conpound divi ded by the distance




travell ed by the solvent front on a TLC plate. HPLC

refers to high performance |iquid chronmatography. The
wo odosowiing specific exanples are included for pPCT/IB2007/002976

illustrative purposes and are not to be construed as

alimtation to this disclosure. Preparation of

Internedi ates Preparation3df 2,4-Di chloronicotinic

acid: G 0 NOH d W 2008/041118 PCT/1B2007/ 002976

37 To a stirring solution of dllsoprop et hyl am ne

( 1{Tota seiyring@elud@ gfidiisoprapyl ettpiiEaime (i hm éh%fﬂ mangk dn THE (50 mi)
was qﬁcﬂ:ﬁ;@'ro?ﬁ/ls@ a%&hﬁﬂn'o@@u&f(l a@ IM 4313 ﬁlﬁ 7865 thioB ifThexankbeRw 65 °C

hexane bel ow -6 and the m xture was
and the ppigpres WS stired f%f‘%é“m“lf%f tFﬁosth§o1‘°l}{“P6ﬁ“\?vaP§ld%’dﬂ’€HW‘se 2.4-

dlchwr%@mlﬁée(@ é- 67@70&11'11&6 AP YHFEAi SBL) &0-79,°COafid Sirr@d R )30i Minutes.

15nL) at C and stirred for
Carhey rdt%H‘e éF'l%@l“"&é“’@’bfffé'i“éf‘é‘éheF‘ ABrifs Y’%*é’ﬁfsﬁ‘? @f%@h"é@a%% e and
then\eHargPd S € thet Bictibig Iiktae] far g atihitdsne dentbactioh emxmhawgesﬂowly

th t t 10 ut
op BB P RO APEHLS <] P o A SRl aBhiEieat prsHre an
dnssblwmmrahummumﬂomn&odfvmﬁr VEs :e;uams:nat:ed/aaj walshed mithl gt and
ac:d%g %o %ﬁg c nc i—IélS Cﬂ asqhenhexgacrgd Eﬂy\é@?ce%aﬁ%gthg rg\f@s EP avas
washed pikh Hmw ztnld ctmqh @verH@ﬂluml ulfytas Thh ergarig tsplyent evths wgméyed under
red %é(ﬂ)féssxﬂg %tp%vf?de 4h(ﬁch%r 'tlﬁlc B&X p‘b 6V§a§2 % Sﬁ%&éﬂs&l&

Fi e And FarTed over eodi um eul T ate. e organic
'H NYR 409tMEm DM E0rda) el 4.A8cledr54 (brescl Lide 846 ((bé%iﬁlél t18). gré\d.des-5

] inic acid (10.6 g, 82 % as off white
Hz gﬂflﬂ'j\ﬂ%—‘%ﬁl\iﬂ %330 MHz, DMSO-d6): S 14.88-14.54 (br s,
J53Hz 1H), 7.74 (d, J=5.5 Hz, 1H).
Jaragon (. 4-di id®ar ati on of Met hyl
2, 4 d| chI or oni cotl nate CI 0O NO C N trosonethyl
urea (8 g, 78.16 mol), lak8n in di ethyl ether (30 ni)
was cooled to 0 C and g ous KOH sol ution was
added sl owl y under coolli ng. The ether |ayer was
collected, dried over &hd added dropwise to a

stirring sol ution of 2,4-Di chloronicotinic acid (3 g
Nitrgomethyl ureart® £.)78i1 mmsdhtakeslin disthylethgr (30 md), waplgeoleddta 81 ol 25 %

aqué&xg(k@)@lesomgn hd QRS sibRYGREE oRlifgOOfRe eth%m%ra’ya's' IcBllected, dried
1 hour. The organic solvent was renoved under

overy Ié@ﬂoved agded glsqpivise And Stmae selptipmeot 2ehsPighlgropisetings acid (g 15.62.
mmglﬁ ity %e‘ﬂﬁﬁol C@ﬁlﬂmt QU@ PR 1@&:11319 i titeOMgs hibwee %8 NS8he (@ room

tain pure met hyl 4-di chl oronicotinate (3.00
tempgratgg "%“"als heus| Biel %&asllcoiolvem W4s NIV ades rgluced prgsgyre and the
crude residue was purified by column chromatography (5-10 % EtOAc in hexane) to obtain the
pure methyl 2,4-dichloronicotinate (3.00 g, 99 %) as colorless oil. 'H NMR (400 MHz, CDCl;):

6 8.34 (d, J=5.3 Hz, 1H), 7.33 (d, J=5.4 Hz, 1H), 3.99 (s, 3H).

Preparation of Methyl 4-azido-2-chloronicotinate:
Ct O

2SN

3

Methyl 2,4-dichloronicotinate (20 g, 96.67 mmol) afforded methyl 4-azido-2-

chloronicotinate (15g, 73 %) as cream colored solid following the literature procedure, J.



S 834 (d, J=5.3 Hz, 1H), 7.33 (d, J=5.4 Hz, 1H), 3.99
(s, 3H). Preparation of Methyl

wd2@giosai®L- chl oronicotinate: d ONO- | N Bcr/iimndo2976
2,4-dichloronicotinate (20 g, 96.67 nmol) afforded
met hyl 4-azido-2 chloronicotinate (159, 73 %9 as cream
colored solid followng thggliterature procedure, J.
WO 2008/ 041118 PCT/ 1 B2007/ 002976 38 Prakt. Chem
2000; 342, 33-39 (reaction of Methyl

Prag. Gherd,l 2080; 33635t (reagtion ofiMethyNadichlaronieptinate withNadYs in DMF at

50 LSRRy eI BRI, “TNIHEgop Mit PRISOAEPR SF y0. 152 e 1
7.06H2, I=3 BiHz, 3DOB( 6, 3PBH)’1.A MBS AMNE] ] N Hf|(smallpeak).1 IR Kdpa): 126, 1741
emP€ak). IR (KBr): 2126, 1741 cm Preparation of Methyl
4-am no-2-chloronicotinate: C 0O NO i NH2 Methy
4-azi do-2-chloronicotinate (15 g, 70.75 mol) produced
PregiBtibY bf MetTiARind-2- i dRhA£Ot i Nate (11.2 g, 85 % as
Tight yelTow solid fol the literature procedure,
Tetrahedron letters, 2002, , 6629-6631 (reduction of
the azido group in net +do-2- chloronicotinate
to the correspondi ng ar by stirring nethyl
4-azi do- 2-chl oroni coti nate NhH> aqueous H at room

t t 00, Mz O-d6): . 6 7.8 s
G eyt (1508 3 gt ohrpgted miy € ino-2-
chlolcbﬂ)qotlﬁueB 21 I(x g, Bb)%) Ras Alghﬁye{lel—ﬂ;olid fbB6wviBg Fhee piterare gmocedure,
t
Tetr%e%ﬁon lo thers Cz%? rzg ”hcf]zlg o6|r6§fn :Er%cgn?tlilogla?f%% ng_dcl\lgrgﬂ) Tllgﬁg@ 4- azllcSo -2-
chlfmmboLna@—|t0( the. canpor@mz @nipayby ptirring snethak éﬁZIdW-&hlmoxwrmete in

MG t
ol R0 o BERL HROBE 8 il N0 43V 1R SR
676/@58 eHRnpoL at &h-8lite ) d8UceHDpFEsMSIM+AH] hB6Pesi due was
di ssol ved in mnimum vol une of water and acidified (up
to pH 4 W|th saturated citric acid. The aqueous
Preparation ofdramipes2-shipreniptinigiagid unti | preci pitation just
st arted The mxture vvasCaI | owed to

N‘\ OH

Z NH,

Methyl 4-amino-2-chloronicotinate (21.0 g, 112.9 mmol) and LiOH (10.3 g, 247.5 mmol)
was taken in a mixture of dioxane : MeOH : water (3:2:1, ml) and the reaction mixture was
heated to 85 °C for 2 hours. The solvent was evaporated under reduced pressure, the residue was
dissolved in minimum volume of water and acidified (up to pH 4) with saturated citric acid. The
aqueous solution was concentrated until precipitation just started. The mixture was allowed to
stand overnight at 10 °C for complete precipitation. The resultant white solid was collected by
filtration and recrystallized from isopropyl alcohol-hexane to afford 4-amino-2-chloronicotinic
acid (13 g, 66% yield). "H NMR (400 MHz, DMSO-dg): 8 7.59 (d, 1H), 6.47 (d, 1H), 6.37 (brs,
2H).

Preparation of 4-Chloro-2-(trifluoromethyl)nicotinic acid




stand overnight at 10 C for conplete precipitation.

The resultant white solid was collected by filtration
waepasneqrystal | i zed from i sopropyl al cohol - hexpaB1B2007/002976

afford 4-am no-2-chloronicotinic acid (13 g, 66%

yield). "H NWR (400 MHz, DMSO-d6): 8 7.59 (d, 1H),

6.47 (d, 1H), 6.37 (brs, 2#). Preparation of

4-Chl oro-2-(trifluoronethyl)nicotinic acid WD

2008/ 041118 PCT/1B2007/002976 39 CF3 O N~1 OH dC

To a stirred solution of @326, 6-tetramet hyl pi peri di ne

(21.0 nmL, 124 nmol) in (200 nm.) ina-78 C

bath i s added n-Butyl I|th| um66.2 nL of a 2.5M

sol ution in hexanes, 166X ). The solution is

St i To estiret salﬁﬁon(bffl(ﬂ6 6&trmmhm1ﬁﬁendfn® I21c0nml, 124 thihel) in dry THF

ddi t i op o
oBRE b 78 b PR n 024t o Y solgongn fegpss 166
mmiol). ThiEso{uB6n rsris&rradlaa -1846 lﬁd>ré30 miingessiollowdddy thesaddigion ofrassdlution of

2- (tﬁ}ﬁlﬁor&eﬂ% )m%thrg argglt(g??]éfﬁl l%gj lﬁ-gy@g B(?_Pglﬁnt::glufas thsofhglon is

correspondi n
stirgog rai. 8T for 20 rramseepmuaw@ by asmmm@xé@ KC ek hpumnéo progide the

corr?gm}%% Hfﬂﬁle)l p&édmeg' %leéfﬁlqte' fihst”HExaQﬁQ;QetHln)e (W Cpﬁl rﬁrqm) is

stirfed rapidly. The solution confaining

dissplyed in|TI-{H{2@Q 12l and cpqiede - 155’ Cagd etigred gapidhe  The solution containing the

mh#aéaf ef.lml&npsdd@@mhesmxmoe&m\dh@soﬁawm canfifat arﬁepmle@g Ridition,
he mi xture is allowed to war

f’lé’ﬁtfér‘sa%"m”%d loVRErL IO TORTE IRRSTAHEG  Vatehy &) m+b15|a6%€df08&}wed by
rembmf/tﬂé te@ithfdidurb@innaédoy dhe fekﬂai'xll’hg IaneU@sC‘:bKMue T tracted with ether-

penﬁg?] aﬂé8€ Tigu% f‘g%g%ﬂ%s ia%ﬁ-ﬁ?\gils %}S | C | gg%l}r,cmo‘\lﬁgger 1S ac1d1ﬁed with
hydﬁbcb“lﬁﬂcr ﬁiﬁd(caTinemB@ﬂeausM @}uabn)l Sl‘ha&qmlabﬁsl leybr i éxoracted with ethyl

ch Oof.]
acetg &UGO% gr nal.():/ lgl}/er 1sS (grlee)% tOFI%Ir a?Lhey rous {nﬁgnef F]m sulMe %lter%d anrc]) ﬁnc-gﬁ%ted

in \argati affotda8 &y gi(%4%ir ofetie ov@comhl}djasom@n rﬁalgh e§1 DR (400 MHz,
CD%B7)‘c gk$ 4 i%’ t7e7;9? 1@1‘5‘%%?\?&[#15%‘2@9 [séensém&kl@ of ?I,%ufr.PfH%rg.

thetit conpound as a tan so
Chel’d\/@“(-‘4t§(§9ll\/l—|z CD30D), 8.63 (d, 1H), 7. 79(d I H).
LC MS( M+1) =226. 1; [see: Schlosser et al., Eur. J. Og.

mﬂ?ﬁfxa oA0Ry! 4JBRAN2-(1FARPGHhAD ARotHhte Vet hY|
4-chloro-Z2-(trifluoronet gyl )fi cotinate CF3 ON O C

To a stirred sol ution of
4-chloro-2-(trifluoro ’hy| n' otinic acid (8.75 g,
388mm|)inethy| ac Om_)inanicebathis

t .
( 1%@0 a s%rrle? soqlfdoﬁll-%n t ?lg}ggzz ﬁl[)j{)rgg Sl{c%: g% ?%g r'318 3 ol) in
ethyl gmgloo Tihe insam| icg b@nmagdegtm sp}ueqh ¢fohiazaBethane figenerated from 12 g
(1 18 ?#!loﬁvéﬁﬂl rﬁt}[osl)-w@méft‘%ru] ‘aﬂdlgttlyl%ﬁx@xt 260 ﬁE dTl{eLéGIIith)n is stirred for 15

ervescence tiron 1s concentrated in
minggs follawsd Hyfthy addiriopspf gogtigomad (gatilt affsrvescence S@@ﬁpomcﬁoh@o“ is
conBenRAOMRA vRbub to affdrd\BA é é@@o) of the title compound as a brown oil: "H NMR (400

MHz, CD;0OD), 8.686 (d, 1H), 7.828 (d, 1H), 3.937(s, 3H). LC/MS(M+1)=240.1

Preparation of Methyl 4-azido-2-(trifluoromethyl)nicotinate
CF3 O

N= | o~
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\E



MHz, CD30D), 8.686 (d, 1H), 7.828 (d, 1H), 3.937(s,
3H) . LCO MS(M+1) =240.1 Preparation of Methyl
wol2@8naat2- (trifluoronethyl)nicotinate CF3 O MNT/iB2007/002976
N 3 WD 2008/041118 PCT/|1B2007/ 002976 40 To a stirred
sol ution of nethyl
4-chloro-2-(trifluoronethyl)nicotinate (9.75 g, 40.7
nmmol) in DWVF (300 nmL) is added sodium azide (21.2 g,
326 mmol ). The solution is warnmed to 45 C for 3 hours
To astradnsstution ob @edtyk ehlarodirifluorpmethylpnieatipgt (9% gi 404t sghol) in
DMWPOB M@'isedfddéd%g&uﬂk}ld@m 2%@2%%‘;&}1 Th%&h!ihoﬁ‘isf\%maﬁ%@ P€for 3

he or ganic ayer extract ed

houwatlﬁ thmf%?o FsQfx; 1 hqyye The Fegetionds @lWérWlI*'swwu(é(&) Bleand extracted

wit PR PERAMS (TRIGE S TYM e |k Aahig, ]ay@:i Istratieckuafiel GANGARE (3)edhe
in vacuo to afford 9.50 g (95% of the title coppound

orgagic layep scslfjgd gyqr anhyckou ragnspm A, Gieredhnd gongsiyig) in vacuo to
afford .50 g/(98%Pdf0the ddd) comBorihd @€ SbroBirdil: 'HNNIR (480 MHY, cbmb;t g3 1(d,

4- am no- 2- uoromet hyl ) ni coti nate and 4-anmi no- 2-
IH)(}?q}‘If‘{?E'&g‘%r@{( 9*[ n| cotinic acid CF3 0 CF3 0 N3 1 O
N51 0 \ NH2 NH2 Cold (0 Cice bath) concentrated

Preg?ayﬁg'{)rill&%&hﬁﬁ—ia%f'n() g;ggn gro%ﬁf thaE[! !mcgfﬁo opzﬁgzliln %SHI] §%O% ution) is

i cotinate

(triffugrof@thghni®OniS aciol ) in a flask. The mixture is
stirred at 0 C untldF E}C (et hyke Lagetate- hexanes,

75:25) shows conpl te consunpt [ony of starting
material. The ni xNUr i"eHpouréd ov an ice cold
sol ution of potas nRy dr oxi g of solid KOH

di %i)% 1éer1)a 990 tdled 1%51): acl |(']1%2 <§flﬁr5%%! ueous solution) is
o e Gk i ol

extrac er eal ayer 1s

addggatohmethyli 4- wdnal-@mﬂuommeéwbwv@mata o 9@1 rgo de-5 rrageledt @rflask.  The

m&w it &drfed af b b ﬁﬁtﬁ @tL@rtgm 1%@&&@1‘-%@& efh.dsN shoRs @&nﬁl&e eéris.gﬁ;silon
yel l ow solid he SOYId is dissolved in a

of samaa fategal. The @mna? SraovEAAYT ahige Il sliop pf Pﬁ&@ﬁ"'a h§‘i'rP’f‘€“a(95
g of3@6lid ROH thsdﬂ/ddtnh B® il b wRdrh yTheagithRtiCexi@taneith didibyl 9dpr. The

The eluant js concentr d to afford 3.42 19 f
cthfeal Ryt B ST B 50 STt HREERI P iged and
coné@htratatiin tvecus b afford 'a AW §okd0 'IMB'lZQlldGDﬁ@B)ved & zi_ilrijlﬂmal]alnﬁount of
dlch?or etl(ané an]dgg Sse(?’ thr0u8l( a Slllcaf %,H? o%]ugaqul\x/rgg( with étgy% acei[a%e l(lfxane,? HO :90).

inihg dqueous
Thecdumne ¢ cartceratey do oztfftvkcb BidZ @mcyldo) ofo mptlmlz4 -affilme-2a¢nifkioregiethyl)

mcoluﬁ‘:}{ee{s ah%rfgili, & @&Fdedﬁ%g4®tl\*/lﬁk A@%6b51s8 1! é“ P ) 6.9F RE1H), 3.878(s,

'S was wat er’, “over
ﬁﬂdﬁﬁy@ﬂﬂu@ ﬁﬁéhe3|un1sulfate filtered and concentrated

| N REARidif a Qé'ogé/ ia?é? f(@ﬁ‘l BERNIRidRdIvEh cIRentRANIG odRric deid
i S trlturateg |et(y ether to afford 2.5g (40% of
to py_2. The aqueous layer 1s extracted with ethyl acetate (16X). The organic layer is washed

with water, dried over anhydrous magnesium sulfate, filtered and concentrated in vacuo to
provide an orange solid. The orange solid is triturated in diethyl ether to afford 2.5g (40%) of 4-
amino-2-(trifluoromethyl) nicotinic acid as a yellow solid. 'H NMR (400 MHz, CD;0D), 8.09
(d, 1H), 6.93 (d, 1H), LC/MS(M+1)=207.1.

Preparation of 4-Amino-2-(trifluoromethyl)nicotinic acid
CF3 O




am no-2-(trifluoronethyl) nicotinic acid as a yell ow
solid. "H NWMR (400 MHz, CD3OD), 8.09 (d, 1H), 6.93

wa coosd)iis LC/ M5( M+1) =207. 1. Preparati on of PCT/IB2007/002976
4- Am no-2-(trifluoromethyl)nicotinic acid CF3 0 N ~
OH \ NH2 WO 2008/041118 PCT/1B2007/002976 41 To a
stirred solution of nethyl41
4-am no-2-(trifluoromethyl)nicotinate (1.97 g, 8 97
mol ) in di oxane/ net hanol /water (3:2:1 ratio
v ol Tipragsjirrgdssolusioreef methyh#-amingydirdpanethy)meyngie (1195' 828 97 mmol)

in dIXRMe)metthi&)/whteX (315:€ r)ﬁ%sb}he@ﬁrﬁg ifhddda lﬁllﬁrﬂﬁlyﬁoﬂ@é’(@ﬁgh@S.Z
reacti on m xture was COO ed to room tel’rperature an

mmelgynEhe rpjeture s heatesend 891 Co faR digure. o ThedFasiien PHEINp Bag olsd & room
temRAdnhte BN waPdddtd d}BpWIMS adj0dl @fd.pHTtb @-32 @k Na@Y &Jlution

IS extracted with et a 0] ni c,
wasiaddpe ThIGERh BT A Brendletl (b, T b g is vashed
with Wit Edried BVes Whiyaiols mfignleiuﬁﬁ adfa&ﬂﬁﬂlte@dﬂl’ime Béncaitradd invavaau afford

fard 1

1735305800 o G brRay R rnic gt ant wgseid, JHANB (g i
CD©), 809 (d, HHNMER3((4.06),M/MS(EBBED)7,1. 8. 09 (d, 1H), 6 93

(d, 1H), LC M5(Mr1)=207.1. Preparation of ethyl

2-am no- 2-cyanoacetate 0 ~OcN NH2 To a stirred
Premaotion of -a 2 cefatey dr oxyi m no) cyanoacetate (10

g, 70.4mmol) in water and sodi um bi carbonat e saturated

sol ution (80nL) was addef sym dithionite (34.3 g,

197 nmol ). The reaction vvasunlgeat ed up to 35C for 3h.

I APk AR5 AL BRSPS SR ShsRRCL VD 1EhRG) e
and @edmn récdrbonaga sugatesh spdusion \Aﬁé}r@) dyas @ddedowéwms@@ioam (343 g, 197

mm§l§JI Tl@tr&c@(yﬁq’va‘g Q%&%rtéﬁﬁé for$hV THQSO%OIQ{VLS fdn s%ﬁlﬁye'd with sodium
2-am no- 2-cyanoacetate (1.6 NVR (400

chlmrgi)exgacydéygth(eéhyl g_qq)ate x40 lezl_q)omblj}ecggrg:(rtlc pl@pcbs were dried

OVCIP Joﬂﬂﬁlrsﬁifdt@Eth:t)n&ﬁchYéd g’ivﬁy g @i‘l 81" éctlf»}‘l ﬂﬁﬁﬁr@%@@ﬁ(ﬁtze@ate Q6g). 'H
m Nno- Cyanoacet ate

NVR GO EDER S+ T R (B PUCA AN 5 L) e added
cyanonet hyl formate (531 ngy, 6.24 nmol) in

Pr di chl or et hane_(5 dropwi se at 0C. The reaction

w@éﬁl@@—?—%m%é ; rature for twelve hours.
The reaction was concentr@ted and purified by silica
gel chromatography to gV Swi | of ethyl 2-cyano-2-

Oﬁ/NH
H

To ethyl 2-amino-2-cyanoacetate (800mg, 6.24mmol) in dichloromethane (5 mL) was
added cyanomethyl formate (531 mg, 6.24 mmol) in dichloromethane (5 mL) dropwise at 0°C.
The reaction was warmed up to room temperature for twelve hours. The reaction was
concentrated and purified by silica gel chromatography to give an oil of ethyl 2-cyano-2-
formamidoacetate (500mg). NMR spectrum shows a mixture of starting material and desired
product in a 1:1 ratio. The product was dissolved in methylene choride (10 mL). To this solution
was added cyanomethyl formate (797 mg, 9.37 mmol) and the reaction was stirred for twelve
more hours. The reaction was concentrated and purified with silica gel chromatography to give
an oil of ethyl 2-cyano-2-formamidoacetate (460 mg). 'H NMR (400 MHz, CDCl;) § 8.30 (s,
1H), 6.61 (s, 1H), 5.55 (d, 2H), 4.36 (q, 2H), 1.35 (t, 3H).



f or mam doacetate (500ng). NMR spectrum shows a m xture
of starting material and desired product in a 1:1
w0 26080411Te product was di ssol ved i n net hyl enepchm206/02976
(10 m). To this solution was added cyanonet hyl
formate (797 ng, 9.37 mmol) and the reaction was
stirred for twelve nore hgpurs. The reaction was
concentrated and purified with silica ge
chr omat ogr aphy to glve an oil of ethyl
Preparationgf etlpyl Hamingthiadelerdsarhexyla 460 [Tg) . "H NWVR (400 VHz,
cbA3) S8.30 (s, 1H), 6.1 (s, 1H), 5.55 (d, 2H
4.36 (q, 2H), 1.35 (t, 3Ny 2008/ 041118
PCT/ 1 B2007/ 002976 42 Pre gi on of ethyl
5- am not hi azol e- 4- car boxv g{e s HZN A solution
of Aesdiysion 2f ehrinbeyand-Sfcrmpmidensetate aﬁ%@ 1 &P Tgmol} anylyLawesson's
reagmmb36 ﬁ\@dl b@m% ténuenaqgwjtwe{sﬁéﬁem 1ot 8®¢é BT Beknisth  The

tol uene (5 % was heated up t 0oC for overni ght. The
reactiga ey BN WlYed dth serdium @ebonste Hq‘é?eldﬁ EARO (kg @nd methyiene

chloﬂﬁhU(SO H&) SOl'gdﬁlb Ras€ 26 Wishedanith vimé tEjMﬂ)?dneﬁ ll & sbdi@n 6Hfdte and

ase shed with brine
condyid o Uahed dRRyrea.fe SPEmAREaPY IR F P M o sy 5
amuvmﬁdaolfémlldafbfax;gﬁé (120 g MRHOgNRABO0 Mlﬂz gm@gasbs 86 l(sd 1H), (5 ig és br,
material o e azol e- car pooxy ate
2H), 38 (@ ZHDNNR (¢ EH%WZ%%%;H)S 7.86 (s, 1H), 5.98 (s,
br, 2H), 4.38 (q, 2H), 1.41 (t 3H. MBS mfz 173.2
|

Prepé{'\a{lgléip gé @P(P!ré g{i&-gl_

lt-ecarboxylate

O I IN/ NA mxture of e hyI
5-an1nothiazo|e-4-carbof?b§ﬁ§§(91.3 ng, 0.53 nmol),
scandium (I'1l1) triflate % ng, 0.005 nmol) and

2, 5- hexanedione (1.5 nl) heated up to 180C for 1h

A miRure m &ﬁ \@aawﬂnotﬁ Dz%lefﬁc%%kﬂﬁe as hi Qﬂszc@ﬁs]s; rst:arnamﬁldmnqﬂate

gel chromat og raﬁ ve a :
2. 6Edﬂgi’ 6008§ ngpq]%,pnd 25 hexanedlone (1.5 mL) was eated up to 180 C for 1h by

microwéve, The irddBioA W as Itidn R¥KcERIated aid pirlfic@ 5@h 81ida & ChoMXtb@hghy to

glvesalggr sg@(} ofzj,jgg'l g\l Hggjg gyl%éyn%l?{?&l?%ig?olegﬁﬁsﬁzrbo}?léﬁ1(:[%4’ mg). 'H

NM]SH%OO MYE, cmtz% 8|53182$s (1Mtlsl,)92 (s, Bepas af 219))2.0f (se6HDY1.20 (t, 3H). MS
- -di met hvl - 1H- pyrrol -1-yl )t hi azol e- 4-carboxvl ate
"’/Zzﬁ'{@? Pg'To et hyl

5-(2, 5- dinethyl 1H pyrrol -1-yl)thiazol e-4-carboxyl at e

306, TR 5 0 5B o fror oy AP AR GO DY BAL! THF
NOT ) dropwsSe Stomy a 78C and

stirred for Ih The re H>nixture was warmed up to
roomtenperature slowy ?ﬂ)\ irred for twelve

To ethyl 5-(2,5-dimethyl-1H-pyrrol-1-yl)thiazole-4-carboxylate (104 mg, 0.415 mmol) in
THF was added 1M DIBAL/THF (1.24 mL, 1.24 mmol) dropwise slowly at -78°C and stirred for
1h. The reaction mixture was warmed up to room temperature slowly and stirred for twelve
hours. The reaction was then quenched with ice water (5 mL) and diluted with ethyl acetate (100
mL) and 2N NaOH (20 mL). The organic phase was then washed with brine (10 mL), dried over
sodium sulfate and concentrated, giving a semi-solid of ethyl 5-(2,5-dimethyl-1H-pyrrol-1-
yl)thiazole-4-carboxylate (86 mg). 'H NMR (400 MHz, CDCl;) & 8.81 (s, 1H), 5.90 (s, 2H),
4.43 (s, 2H), 2.00 (s, 6H). MS m/z 209.3 (M+H)".



hours. The reaction was then quenched with ice water

(5 nm) and diluted with ethyl acetate (100 ni) and 2N
wNa@oslo§@@s nL) . The organi c phase was then washedr/m2067/002976

brine (10 m.), dried over sodiumsulfate and

concentrated, giving a sem -solid of ethyl

5-(2,5-di met hyl - 1H pyrrol -43 yl)thi azol e-4-car boxyl ate

(86 ng). "H NMR (400 I\/Hz, CDCl 3) 8 8.81 (s, 1H), 5.90

2H) : 6H). M5 mz 209.3

AN b . ‘ arpadyiehyde 43

Pr epar atl on of o)

5- (2, 5-di met hyl - 1H pyrr ol -y\;)thi azol e- 4- car bal dehyde
O NHS i To a solutio g

(5(25dirrethy| 1H pyrr@lal-yl)thiazol - 4y|)rrethano|

§m ar?essglua%% ég E%Q@mﬁéqylf a%mf-rﬂ?sﬁsr‘ﬁag@#m% ? i & e

0. 41wax$ol)v\arm1d/ldnp chiorideefvhsuaddéd maﬁganesa' ld>xide WEH mg, x4.LBr mmmas The
reacg?rr was ?Ngrmvgdtu% tsé rle Exafogeih {"'Iy gru RGP I%s purli%ld witt? Silica gel
chrdmafographyd formgitvd yuh -ofll Hbf rﬁy‘@ﬁedlmithwl}l' pyrak blylthdzaasd-babaldshydde(17

mg)( 1}71 1\?@)(4% L@g'\'ﬁ(ﬁé%’ OéIS(DgﬁMH? E/ég (%?H) ;28% <§%}§
m/z Q%I-DM+H)
2535 ke ALY b tkoex.w)%-phaﬁemy 15 HifgRbmdnhblrids Phen

CTyl (trTftuoroffe

&é@gﬁﬂﬂﬂéﬂm@ln 4(3H) one CFS ON N-jO NS> NA

sol ution of
4- am no- N- phenet hyl - Ll\up@net hyl ) ni coti nam de
(25.5 ng, 0.082 mmlI )m

5- (2, 5-di net hyl - 1H pyrro lyp) t hi azol e- 4- car bal dehyde
(17 ng, 0.082 mmvol) and /s (1.4 ng, 0.008 mol) in
tol uene was heated at ref overni ght. The reaction

wasA tsblationf pf #emaw-N-piredethyd- %&réluemm@ylmicmiumdmﬂ%ﬁ nde d.082
mmgiﬁ %Q%I?%gﬁert@g i HSyrdinEy1ffa&ld @&Uﬁﬁhﬁ@ iaHg, dlosd Jx%l)fa‘aﬁ TsOH

ction mXture was filtered, concentrated
(1.4zmed 090% mmoBdn (pluepe was heatgd @‘efFﬂltZ‘m*’mf"o ghs psepgtionoy s\ fikigred
and % RO kudb mixture was added manganese oxxde The reaction was heated at 110°C for 4h.
2-(5-(2,5-dinmethyl -1H pyrrol -1-yl)thiazol -4-yl)-3-phen
Theerf:qﬂ)pn guxture was filtered, concentrated and purified with silica gel Chromatography
providifid T | u@r ongéifay | ) pyrs-eos-dimdhsil nybyrmuﬂiynrma(zahi)ylpm@he(nahyl 5-
(trifgxgpgo@et-pylwnﬁlﬂé 3-9Wr1miﬂlrsﬁ_(3]([m2ef¢ung) 7 H41§]£/IBO(4OOS__%—I (%D(g@(?‘) 9.02
(s, 100 8. Fstdh,, 118, 26 (i HR H)51 (8, BB, 7.48d, B 7.32 (R BH),S4.20G0) 2H)B.32

o g atf R drob hrsesfoBafe % T

Preparation of methyl 2-(difluoromethyl)benzoate

o)
~o
F
F

A solution of methyl 2-formylbenzoate (1.0 g, 6.09 mmol) and bis(2-

methoxyethyl)amino-sulfur trifluoride (4.04 g, 18.3 mmol) in methylene chloride (10 mL) was
heated at reflux for twelve hours. The reaction was concentrated, diluted with ethyl acetate (200

mL) and water (100 mL). Sodium bicarbonate solid was used to neutralize the mixture slowly to



o Fi F A solution of nethyl 2-fornyl benzoate (1.0
g, 6.09 mmol) and bis(2- nethoxyethyl)am no-sul fur
wo piokloyang de (4.04 g, 18.3 mmol) in nethyl ene edtit/me®02976
(10 m.) was heated at reflux for twelve hours. The
reacti on was concentrated, diluted with ethyl acetate
(200 nlL) and water (100 n#d. Sodi um bicarbonate solid
was used to neutralize the mxture slowy to WO
2008/ 041118 PCT/ 1 B2007/ 002976 44 pH of 8. The organic
PH ph&s dhpvpezanin eohass eysa then esgpazated apd Staskpdyithnbrine j (P mig (ried over
sodifln) sulfA in%@oﬂ%ﬁfateds’p&' rédfus Wh ed’iﬂﬁlh GRAGRIhE M aRSEra ﬁﬂ—)ht% give
ap

residue was purified with silica chromat ogr
metgylﬁédlﬂn@rpwhy@ematp pudY ShePhipe) b@ngﬂéOOaMHa lb) B68 @
4 mfm@ts D3 ddi. 10, 7,82 (d
IH)Wm(d m@%& Q@)ﬂ% 52 °(m ( H$ ( % 1H), 3.93
(s 3H) Preparat|on of
Preftadaiolbff (2 4TI QivSHhdiMDbRIAGIMEtDANBE hanol OH F F To a
solution of nethyl 2-(difl Jjor onet hyl ) benzoate (700 ng,
3.76 mol ) in THE was added _1M | i t hi um al umi num
hydride in THE (5.64 i, F11 nmol ) dropwi se at room
tenperature for |h. The rdaction was then poured into
ice water (100 m_e) and diluted wth gth yl qacetg
( 20% m'ute&mf R diHOrRME Ry Rbegeoale (b 18 34 A @i5gvas
addaL)lM TihunOragatinen Bh@se MasHF t(56n mEpar. at@dolamebpwm hat Groom

temBeézﬁlérg E(frrlgt gée reilcgol)l 8Ps\/t&enep%ur%3 1enlio i%:eo gv!atlélrr?léd'l mI, % deluted with ethyl
acet@tﬂ (f(m‘)l nill)aed ONBbdiyth hphexdidel agneihsohoion 490 anl)0iThe ¢rddBli phgde. was

thenGsegga H gn%l%sWngb%e ?(g(ba;,) dlggcp 0\(&j S?d]lm Sul%te aqld cherﬁﬂed to

repara
give2e{ (diflubrametbytiphingl)inedaod hd eh yidl e480 hhg)O 'H MR (420 MHet GPEL) &
I hyl.) met hanol (100 ng, 0.632
7562%)@’ %gld(f l‘thganeg m)bﬁ%be 75 mg, 3.16 mmol) in
di chl oronet hane was stirred at roomtenperature for

preéayg aby & DA uSro l;eqﬁfhgﬁéd 45C for | h. The reaction was

ere roug and concentrated, to give 2-
(di f 1 uor onet hyl ) benzal dehyjde as an oil (99 ng). 'H NWMR
(400 MHz, CDC 3) 8 10.2 Q , 7.94 (d, 1H, 7.81

(d, 1H), 7.70 (m 2H), 6.l= t, 1H). Preparation of

2- et hyl ni cot i nal dehyde
A mixture of (2-(difluoromethyl)phenyl)methanol (100 mg, 0.632 mmol) and manganese

oxide (275 mg, 3.16 mmol) in dichloromethane was stirred at room temperature for twelve hours
and then at 45°C for 1h. The reaction was filtered through celite and concentrated, to give 2-
(difluoromethyl)benzaldehyde as an oil (99 mg). 'H NMR (400 MHz, CDCl3) § 10.2 (s, 1H),
7.94 (d, 1H), 7.81 (d, 1H), 7.70 (m, 2H), 6.93 (t, 1H).

Preparation of 2-methylnicotinaldehyde

A mixture of (2-methylpyridin-3-yl)methanol (1.0 g, 8.12 mmol) in dichloromethane (10
mL) and manganese oxide (7.06 g, 81.2 mmol) was stirred at room temperature for sixty hours
and then heated at 45°C for 4h. The reaction was filtered through celite and a plug of silica gel

(5x7 cm) using ethyl acetate as eluent. The filtrate was then concentrated to give 2-methyl



f v OA mxture of (2-nmethylpyridin-3-yl)nmethano

(1.0 g, 8.12 mmol) in dichloronethane (10 m-) and
worenganese oxide (7.06 g, 81.2 mmol) was sti rrg/2007/002976

roomtenperature for sixty hours and then heated at

45C for 4h. The reaction was filtered through celite

and a plug of silica gel @#5x7 cm) using ethyl acetate

as eluent. The filtrate was then concentrated to give

2- et hyl WO 2008/ 041118 PCT/ | B2007/ 002976 45
nicqiingdahydezds de piy (680 ). a Ml NMR ($@FdHAIDCIN B NVIR (5480 8yiAdd, 1H),
8.04{@91@,7@13(%,%),(2%%&@‘&). 8.67 (dd, 1H), 8.09 (dd, 1H),

7.31 (dd, 1H), 2.88 (s, 3H). Preparation of

3-(difluoronethyl)-2-methylpyridine N Fi F A
Prepufhidh b dRfuodmEBb Ny ki Rvtidad dehyde (680 ng, 5.61

mmol ) and bi s( 2- netﬁoxyethy&)an1no-sulfur trifluoride

(3.72 g, 16.8 mmol) in diﬁﬁ[g%oethane (10 m.) was

warmed at reflux over ni gfity e reaction was

concentrated, diluted witlh ethyl acetate (200 nL) and

vatser sglg® ndf) .2- rﬁ‘ﬂhﬁlnjmtibiildtdw@onﬁﬁ@ sxgl i 86 vasmmededando bis(2-

0 0

metﬂﬁgétfxﬁ Vz\llgnél%t &Eﬁ' fé‘gﬁérkﬂgt (g?b %\A dﬁé m Jlﬂ'ﬁ(goe-[ﬁﬁe ?E(g ?xﬁ) Cuas
warmfzq at reffhixenyernighty Téle eHacfipn veagwrmréra@ﬁdhlefeﬁ weth ethyl asefate 398 mL)

and r“%&lr fio6 i3S sBirh bic&iBonMelBiid lvasrge@darngﬁtﬁh&%@&mré 215@';7 to pH
Bi ot age, heptane/ethyl acetate=100:

of 8 Khe ompayigiphase yaohen wpiryedandayaiad i bd‘F“ﬁ éioagL)aﬂr)leeuqver sodium
sulfét@ éﬁ_)d cdgligéngfateé" %‘h@;fg ﬂleowl nﬁ%&D%tthtasS c%roﬁﬁtoéﬂ%hzldzl%+s Biotage,
hep&ew/eth&&e@&&%?q%w 88#8%710(%31 @@Paﬁfr@?w %E‘?et!aﬁ)p/ﬂﬁp%w g (10
mg)H 'HRMR (460 Mz, CHO) xtwse(dom) 7.81 (d, 1H), 7.22 (m, 1H), 6.77 (t, 1H), 2.64
3- (di fluoronethyl)-2-nmethyl pyridine(110 ng, 0.768
%ﬂnl) and sel enium oxide (102 ng, 0.922 mmol) in

1, 4-di oxane (3 nL) was warnmed at reflux for twelve
ure was then concentrated and

Prepags S, § ECiShatogr aphy (12+S Bi ot age,
hept ane/ et hyl acetate 1:0%o0 1:1), to give
3 (di fluoronethyl)picolig@ yde as an oil (11 ng).
"H NMR (400 MHz, CDO 3) 64041 (s, 1H), 8.90 (d, 1H),
8.22 (d, 1H), 7.64 (m 1HF, 7.59 (t, | H).

Pr epatiate @f 3gfifluoromethyl)-2-methylpyridine(110 mg, 0.768 mmol) and selenium
oxide(F02%3hd 10498 Qi) (21 2t @R (ORI wEIVARE NZEAS for twelve hours. The
reaction mixture was then concentrated and purified with flash chromatography (12+S Biotage,
heptane/ethyl acetate=1:0 to 1:1), to give 3-(difluoromethyl)picolinaldehyde as an oil (11 mg).
'H NMR (400 MHz, CDCl3) & 10.1 (s, 1H), 8.90 (d, 1H), 8.22 (d, 1H), 7.64 (m, 1H), 7.59 (t,
1H).

Preparation of 1,2-difluoro-4-(2-nitroprop-1-enyl)benzene

AN
NO,

F -
3,4 -difluorobenzaldehyde (54 g, 380 mmol), ammonium acetate (19 g, 247 mmol), and
4A molecular sieves (54 g) were combined in nitroethane (810 mL) and heated at reflux for 24

hours. The reaction was filtered, and concentrated in vacuo. The resultant mixture was



FL / NO2 F 3,4 -difluorobenzal dehyde (54 g, 380
mmol ), amoni um acetate (19 g, 247 mmol ), and 4A
woRlgeu1gs sieves (54 g) were conbined in nitrpet/ 206002976
(810 nL) and heated at reflux for 24 hours. The
reaction was filtered, and concentrated in vacuo. The
resultant m xture was WO 26868/ 041118 PCT/ | B2007/ 002976
46 partitioned between ethyl acetate (500 nL) and
water (300 nlL). The organi c phase was separated,
partitigadde betwien rethyl iapasate @300eil v walod (30fh mlu) f dbe orghiif tpbase dvas
sepzﬁﬁgd %ﬁ)@@ mtﬁ ik alidd o\('@rCsUQium-EDl?ate RSk &b éﬁﬁén&a@éﬁl 1ﬁ Qactug The

Cfor hours then et hanol 00 nl) was added gi ve

rem%lwa@\ﬁm}w@ﬁe@ for 2\heprs thepsthan 61IOP &y &as pdded tq glveaxenllew crystals
whlémergccgleag’d ﬁy/ﬁMhtﬁJndésn g"bﬂ'ﬁy{e@o W . (%b@lg)Qs 8.0 (s,
lH)P? bﬁa’éﬁ:z"f aH, éf”‘l”(*BM-QalF‘HP uor ophenyl ) pr opan- 2- ani ne
hydrochl oride NH2. HCI J?"'
(E Z) 1,2 dlfluoro 4 (2 nltroprop I-enyl)benzene (2.52
Preparatigipofgls(3 dedifluoroph a5 SHPEder ous THE (30 nl)
and cool ed inanice b this was added a 1.0M
THE sol ution of [ithi | ug,neen hydride(38 nl, 38
mmol ). The reaction Vas Stirred at roomtenperature
for 15 minutes then hedted at reflux for 2 hours. The
(E,Z)aacdlﬂlmaomzcﬁlumop«vasm)eaizad (D57 @om2.45e npeslAtwiak edissalved in

anh%é‘ufé el'%u}bg?\lg@la?dic CI)e zic’nsllc Vlﬁa&ha&gcf in]\ O»?aa %&deﬁ%; l%’l\ﬁ.&éF 5solution of

lithinmabtiam hydxitie(BEmiva3s minol)r &tle teactign avasi btated atropdni téneperature for

15 gu Fets Qllaenaﬁegﬁm %}lu\f(\’at‘éb %*;ser? A ac{l%gfﬂuktﬁll;a&?%%ﬁzd to room

temperasuratand (2rked 4By iirt}uccesil‘hfeaddrtlga of watgrH{&s @hha@%jw@éi (1.5 mL),
and Q4RF (ASSOIQJH)U M %a@@n@mxtfufel \Lag L%‘Qad tf‘QQmﬁﬁé‘Q GAlird f}géﬁqtalemhlch was

vacuo e resid was redi sso acetate

In et
Fitqels Th. iteote vanR Vi w eeic SO e ih it oI G

The(o?game)pha}se asgddrtem sverr §‘&Mln§ éume mleeka lfd l‘?}%erﬁﬂhieﬂ Bd ot THeG e
erat ure m Xture

Wasd%i’f‘ﬁé@ﬁ‘tdrlaf"éb‘ aFfﬁat% Qéd’éi-)a‘ﬁdmﬁhﬂaa F%FF%&N WA hd‘H’éa)E%\ srdutiop §7 mL),
and aﬁa‘ @Elﬂ’tuighﬁlxﬂfﬁdh&iur@@ afiroo @l terhpeRfisre S&H 100minuts. 3Thls @nixtd8 Yoas

con{ ratefg_ﬁn vacyo an 5’\git|[?¥uraﬁ_cb '\{lti'éxeéangs a}f?r dhe ngi;uct agélo eas sogxﬁ)( 2.32

g, 8845 yidldg. UT RIMR (4bb MHz, CBy@Imas ani@n2@y, 7.05 (m, 1H), 35(m 1H), 2.8-3.0

AT S T e pponer g

4-amino-2-(trifluoromethyhnicotinic acid (4.4 g, 18.14 mmol) was suspended in a
mixture of anhydrous DMF (100 mL) and anhydrous dichloromethane(200 mL). To this was
added triethylamiﬁe (6 g, 60 mmol), followed by 1-(3,4-difluorophenyl)propan-2-amine(3.75 g,
21.90 mmol). HBTU (9.63 g, 25.4 mmol) was added and the mixture was allowed to stir at room

temperature overnight. The reaction mixture was concentrated in vacuo to remove



4-am no-2-(trifluoronmethyl)nicotinic acid (4.4 g,

18. 14 mmol ) was suspended in a m xture of anhydrous
wdMos/041@f8 L) and anhydrous di chl or onet hane( 20€cTiBR007kh02976
this was added triethylamne (6 g, 60 nmol), followed
by 1-(3, 4-difluorophenyl)propan-2-amne(3.75 g, 21.90

mol ). HBTU (9.63 g, 25.4 amol) was added and the

m xture was allowed to stir at room tenperature

overni ght. The reaction m xture was concentrated in
dichjeremeshang. berpseltapP M OBluBeM wasgopet it B3Ry Ao Fed trice with

ethfl Ia6dM© T PR 31 Gayer W& WARR sh@dsivElyRyihOINIKAGH aNBFatBOthE R bried
into water and extracted twice with _ethyl acetate.

overr aEns YR RIS, Bl 44 SoRpaRTIET IRt Wi \FeAnPiky Ty oilnyargesified
by SR g8REAimn EHi@Ratébiipad usuﬁg\/ B 407R 800t VAR GhdsfageRant to provide the
filtered and concentrated in vacuo tao Mﬁﬁve an_oj |

prodygt s agplorlgyg solis (P51 gef % H§idks HiNMR (00 Mige GRycl) 8 8.2 (d, 1H), 7.1

(m, thlj (Bmtst(ﬂgﬂﬁp@Y(dJSH{l%OEQm4ﬁgﬁuﬁ?ﬂfdoﬂﬁ 44|hEX1|eH)e57 @Sl(dddzH) 1.2

el u 0, provi de e product as a colorless so

(d%‘@%’rs'a) %@%Mg‘ 'H NMR (400 MHz, CDCI3) S 8.2 (d,
7.1 (m 2H), 6 5 (m 1H), 6.7 (d, 1H, 4.07 (m

1 4 ? bd, 2 4. 1?0 2.7-2.9 (dd, 2H), 1.2

ttion, o (- 9 Preparation of

(3- (benzyl oxy) pyri di n- 2- yp)ynetiganol HO O

2- hydr oxynet hyl - 3- hydroxypy L diJne (100.3 g, 620.7

mol ) was di ssolved in acetjone (1 Q Potassium

carbonate (180 g, 1.3 was added fol |l owed by

benzyl brom de (127 g, mol ). The m xture was

heaj. ﬁﬂlrcﬁ&m&ﬁ?lb%dfo%pyﬂ@m@ 9'65 § ¢, 4308 &ﬁ§?‘%§@l§someatﬂc@tone a
was cool eéd to room gi?era ure and tered throu

L). cRatgssiwm carhenate; (1§08 léaw Wasadiad Frtlawedd hbeaed derdg (ﬂg"@ 745
mmIb €The mffbﬂe RS hdateld taf @ﬂ@( 10R58 KRARCER rEla munuru 3@41&oled to room

rovid n orange, oi oi | urifi b
tempsrptprg gy ftere, fesih & nﬁg%é'fea i) “tf&“(%@hefd“g‘o%‘)él’%% L). The
conbiiell Giltalehex abeSntintedah Mab to grbedd @sathrigamil. Thﬁﬁ)ll&ﬂis ipdrified by
was recr tallize Qvi de t he duc
SlllC(’l§§l udm'}/ %W%ﬂgéalpg)s usmgmor@%a QE}? 6\6:? exarEEfig,l né Sresu tant

tan §dlid \x]als{)'qcryitaﬂlz(d'lﬁrmﬁ hﬁx,anei td proyidg th2 }pl)odué's 8818, 662«1—91¢ld)4 '8 NMR

(40@18{0@9 gsxg E)t 1 & | ngp C;'?ll’ﬁgl%r@tzh?%dl (5, 2H), 4.8 (d, 2H), 43 (¢, 1HD.

(3- (benzyl oxy) pyri di n- 2- yI)nethanoI (87 g, 400 nmol)
Sodissglved o anhudrgus di oxane (80 nL). Mnganese
and the m xture was heat ed
for 2 hours at 80C. The r?%gi%on m xture was filtered
ol/

Pre

through celite and the fiH ake was washed with

et hyl acetate

(3-(benzyloxy)pyridin-2-yl)methanol (87 g, 400 mmol) was dissolvéd in anhydrous

dioxane (80 mL). Manganese dioxide (351 g) was added and the mixture was heated for 2 hours
at 80°C.
The reaction mixture was filtered through celite and the filter cake was washed with ethyl acetate
(300 mL). The filtrate was concentrated in vacuo to yield a brown oil which solidified upon
standing. (84.12 g, 98% yield). 'H NMR (400 MHz, CDCl;) 8 8.4 (d, 1H), 7.25-7.45 (m, 8H),
5.25 (s, 2H).



(300 nL). The filtrate was concentrated in vacuo to
yield a brown oil which solidified upon standing.

wa@ Sebsd211g8 98% yield). 'H NWR (400 MHz, CDd 3)p&r/82407/002976
(d, 1H), 7.25-7.45 (m 8H), .25 (s, 2H. WO
2008/ 041118 PCT/IBZOO7/002976 48 Preparation of
2-(3-(benzyl oxy) pyridin-2-y8)-3-(1-(3, 4-di fl uor ophenyl
) propan- 2-yl ) -5-
(trifluoromethyl)-2,3-di hydropyrido[ 4, 3-dl pvrim di n-4(
1 H-one F CFSO NNMNM HI O

Prefhirdfith BOZ-¥:(béhiz{18xypyihiinl A3- 2PN MY R HREN) Broddn)2- d)-5-

_ trlrluoronEthyl)nlcotlnan1de(d 6l g, 10.05 mmol) and

e zdihydropytidothd-dippimidine4 o 12 1 mopl ) were

conblned along with a catal ytic mnmount of
4-tol uenesul fonic acid ¢0.93 g, 20 mol) in
anhydr ous tol uene (150N N s heated at reflux
overni ght in a round betglom flask fitted with a
Dean-Stark trap. The resulfa t Sldark sol ution was
cooled to roomtenperature,? Dncentrated in vacuo to
a dark brown oil. This ﬁztrﬁas purified by silica ge
col um chr omat ogr aphy ng 30 % acetone / hexanes as
eluant  to rOV|de t he roduct |astereoners as an oi
( 4. %pagno-piA14g.Gddlugrph e“ﬁ? ¥ MHz, CDCL3) 8 8.2 (m

(mfid&omealyﬁmémmﬂlha(s 67g, R).06. rﬁmﬂlfﬁnd 37(banzy15x3zhﬁcc(1ﬂaldaﬂyhc (2378 12.1
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condentrjted fire VFcuo(IESal dark| bHxpwn NllH ’F@s oil was purified by 51llca gel column

chr%rbaé% Jgﬁf gﬁﬁﬁ ’3@(‘% )aé)eY(grﬁ%? P%gﬁeg%%e )elhﬁ] (olpr()adezlthg blfohﬁw ﬁlgﬁé}gd?%lrs as

an (il (3.684. 89 G i) i HOYMR 3409 NBi. |C|1ﬁCdis|) ﬁ &7 i) 1 Hp B0 (@ 18, 7¢p;7.6 (m,
Sqeh [ I ¢ 150
T SR L O S P g P M e B e 0. 50
g) and the m xture was hydrogenated on a Parr shaker
Pre@a&aué{éof%sdl <§ QLifRroroph@Yitopat D61 X 2AMyHRRypRGInDLIf £r ed
_fhrough cel |te and the fllter cake washed wth
D-23 B PE yripiding&CIleqne concentrated in

vacuo to an 0|I ThIS oi | urified by silica ge
col um chronatographycy§5nﬂ\33%?j/m096acetone /
NN
[ . N
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=
2-(3-(benzyloxy)pyridin-2-yl)-3-(1-(3,4-difluorophenyl)propan-2-yl)-5-(trifluoromethyl)-
2,3-dihydropyrido[4,3-d]pyrimidin-4(1H)-one (4.61 g, 8.31 mmol) was dissolved in absolute
ethanol (150 mL). To this was added 10% palladium on carbon (0.50 g) and the mixture was
hydrogenated on a Parr shaker at 45 PSI for 2.5 hours. The reaction was filtered through celite,
and the filter cake washed with ethanol. The combined filtrates were concentrated in vacuo to an
oil. This oil was purified by silica gel column chromatography using 20% - 40% acetone /

hexanes as eluant to yield the product diastereomers as a pale yellow foam (3.86 g, 77% yield).



hexanes as eluant to yield the product diastereoners

as a pale yellow foam (3.86 g, 77%yield). WO
wEe0860418118 PCT/ 1 B2007/ 002976 49 'H NVR ( 400pdd@32007/002976

Ch30D) S 8.0 (t, 1H), 7.8 (t, 1H), 7-7.2 (m 5H), 4.8

(m 1H), 4.5 (m 1H), 2.8-3.1 (dd, 2H), 1.3 (d, 3H)

1.0 (d, 3H. M5 nlz 465.3 {9WH) +. Preparation of

3-(1-(3, 4-di fluorophenyl) propan-2-yl)-2-(3-hydroxypyri

di n-2-vl)-5-
'H NMR (400 081 6B PR § BP1(E, ¢3), 2.8 8- PV RitindiHh- 48 G) I Hyred (- 1H),

28%E§¥ ?@ QB’?ﬁhorophenJ¥§6¥%%§€(”“*?) 2- ( 3- hydr oxypyri
din-2-yl)-5-(trifluoronethyl)-2, 3
PrelialESrARY S aliflordtith Ak o glynz% Milro@RGidiR4B.59, 58. 8
IIU|) was di ssolved 1 n 4-methyl-2- pentanone (500 ni).
gromethypyeidol 4 dipyrimidind(AdLenedi oxi de (76.7 g, 882 mvl)
and the m xture was heated toR0 C for 1 hour. The
reaction m xture mas(ﬁpq)ed and\tfiFl tered through
celite. The filter cpak s ed with ethyl
acetate. Conbi ned fE{iI%% 5 concentrated in vacuo
to a pale yell ow sok#h 8- g). The solid was
slurried in hexanes and the rgsultant colorless solid
was collected. The filtF4te was concentrated and
pu rsL(ﬂi(szddhammsbﬂe}ly];ﬁr@eh-z(yolzu(mmhx@mimgryawlfwaiongthyl) -2,3-
t one ane eLuant to yield addit
iR TSP R QTSR G7 e ey pU dimibydy SR i -2

pentaidne G0AMLNOT Mehfslwas ddey Inangipesa ddxigk Y767 £, B2 ininob andmbe yiture

cQt d .
wasit tedq b@ gfq(o r?lh?licr:':%heo rﬁ%‘!t“ﬂ" 1115 ﬁlfr% Cr?f)lgd gx%:dl fi te{ef éhr(élfgh éillt% él' he
flienpat w)as washed wish ethlertetat. Lombined fiksales wem eyahenstatedh/Facuo to a

( - a
pale yﬁlﬂvgv 46113 ( @ﬁ‘ffjgc?e Z‘Hé’ g)lﬁlg tkb%; ?&gﬁnwnlg %%%EJE gﬁ{tﬂe gze%tggrrlrtlrygl)()rleslgohd was
collgcted) EWe@ltr@ty was egntnreladrindepurifien tycHica el gelumn zhmmgtograw uping
20-309Pdcdtonel MBI ands A0 e 1Ran o yRGd AR proi@s (32ded 5@l y184).

m xture was allowed to stir at room tenperature

overni ght. The reaction m xture was concentrated in
PrepdAG6HOf(R)-4-SY-N-(1 hhedyipaspan iyh 2n@iflubideheth@Snit diiaathidOM-

solution was poured into water, extracted wth ethyl

acetate (1 Q The or &npc/gg¥§:;$as washed

successively with I Ny N ed sodi um

bi car bonate, water, ldeied over sodium sul fate,

filtered and concentrateH in vacuo to give an oi

Thissanfad-2- Mﬁﬁuor&ﬁﬂiﬂyﬁ)hi@&m@’a&d |(153§ gE83 Ghdl Mwas suspended in a

chr omat ogr ap usi ng 40-70%.et h acet t el
mix G AL GG [ T AU HEMS SRERURI QUL b i was
addeti8ridh@amif 364 wile Ry mmoH NNRv¢AB0L Mrphetdnidhd Bydrd@hBri® (12.7 g,
74.2 mmol). HBTU (30.5 g, 80.4 mmol) was added and the mixture was allowed to stir at room

temperature overnight.  The reaction mixture was concentrated in vacuo to remove
dichloromethane. The resultant DMF solution was poured into water, extracted with ethyl acetate
(1 L). The organic layer was washed successively with 1N NaOH, saturated sodium bicarbonate,
water, dried over sodium sulfate, filtered and concentrated in vacuo to give an oil. This oil was
purified by silica gel column chromatography using 40-70% ethyl acetate/heptanes as eluant to
provide the product as a colorless foam ( 18.3 g, 92 % yield). 'H NMR (400 MHz, CDCl5) § 8.2



WO 2008/ 041118 PCT/ |1 B2007/ 002976 50 (d, 1H), 7.2-7.4
(m 5H), 6.6 (d, 1H), 5.8 (d, 1H), 4.7 (bs, 2H), 4.5
wd mosaHis 2.9 (m 2H), 1.25 (d, 3H). M5 nlz 38dw/@2007/002976
(MrH) +. Preparation of
2- (2- met hoxyphenyl ) -3-((R) - 1- phenyl propan-2-yl)-5-(tri
fluoronethyl)-2,3- dihydrogyrido [4, 3-dl
pyrimdin-4(1 H)-one CF3 O" / II N~ N“v v H-~0~
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3H)OMIWA-apk saifgfyde (8.2 g, 60.2 nmol) were conbi ned
along with a catal ytic amount of 4-tol uenesul fonic
acid (0.174 g, 1.0 mml) in anhydrous tol uene (550
Prephkation dii-@-rdthdx Yshen S (R 1 € ghe@dlip@bar-BH1h BXtriduabmétEil-2 BN a
d.hround Ejom.flas4§ Eitted with a Dean-Stark trap. The
t auae : n was cool ed to room
tenperature, then conc&gtdat-ed iy vacuo to a dark
brown paste. This pa G nded in ethyl
acetate, and the res t ant solids were collected by
filtration to provide”t MUM (6.94 g). The
filtrate was concentrated § cuo then purified by

silica gel colum chronmat bgraphy using 40-60 % et hyl
acek ? %nénot}@&aﬁ}ﬁéylﬁgpaﬁlz%@m (tﬁ@uo%n‘{e@hli)glcgﬂngmﬁlfe (16. 23) g, 502
ion yi

addi al product ast’er egners % t ot al
molp{alpq\wheﬂe)@alqkﬂh&de &Pe @3 2 pmgl) P qumbﬂ:ﬂ along7w11h zycqgalxtmﬂnount
of 4ltblene€ulBniC deid 10‘@7,4 g61 8 n(rﬁol) ﬂalﬂ}lhydﬁ)us"s tofudne (SBb mLp- 1T rhifure was
heat%!f:%lt’ regl:leov%g%ghg Ell)'_b’ roﬁﬁd?%o&temﬁl ﬂ]ég%_&tte%w%?l}ﬁ §§a’412§§a}}% ’tre]%l'_l_gbteiggdltant
darlX¥oRiah @hd @Ble®fo room temperature, then concentrated in vacuo to a dark brown paste.

(R -2- h an- 2- =5 (tr.i
Thi Fa 5 SRR PR a7 15 PO S R oS e hidn o
proilleNhé predudD(€04 g). The ﬁltrate was concentrated in vacuo then purified by silica gel

colu%lrn( &r%&t%{%f Iﬂglg% |4& 68’ ?g Q&l }ceﬁﬂeﬁi{éx%e? ngreiu%ntytl g1\5e Hf g of
additiofmy grodyy diagatotmess @4 ﬁytptlamldd)n "M (NMB (60 MHz1ODOK) § 8.19 (d, 1H),

7, 1-4% (&% 5511')015 ) &J‘@ﬁé@é@? Phry ‘8‘3 %%?@%Hgg% 1'1@)4%.% (}%19 1H), 3.95

aq ueo I ut
(s, %ﬁr%ﬁ@galrﬁﬁt?e‘* @4am, @@WMWZFW Mﬂxﬂat er). The
resultant nmixture was stirred at roomtenperature
over n| ght . The realclztl on was quenched by pourltn it

dm‘; dlﬁe,e;ﬁ)Ioh@g aqueoussolutl on was extract ed W|th

D

hyl acetate (3 x 700 nL). The rganl c phase was

washed WO 2008/ 041118(SP\ﬁI B20 02976 51

|
2-(2-methoxyphenyl)-3-((R)- 1-phenylpropan-2-yl)-5-(trifluoromethyl)-2,3-
dihydropyrido[4,3-d]pyrimidin-4(1H)-one (19.04 g, 43.13 mmol) was dissolved in acetone (800
mL). To this was added a 5% aqueous solution of potassium permanganate (34.1 g KMnO, in
700 mL water). The resultant mixture was stirred at room temperature overnight. The reaction
was quenched by pouring it into a 10% aqueous solution of sodium bisulfite (3 L). The resulting

aqueous solution was extracted with ethyl acetate (3 x 700 mL). The organic phase was washed



with brine, dried over magnesiumsul fate, filtered and

concentrated in vacuo to provide an oil. This oil was
worooshirads by flash chromat ography usi ng 25- 50%et/iB2007/002976

acetate / heptanes as eluant to provide the product

as a solid. This solid was recrystallized from et hyl

acetate / hexanes to yieldsla colorless solid (12.5

g). "HNW (400 MHz, CDC13) 8 8.8 (d, 1H), 7.65 (d,

1H, 7.4 (t, 1H, 7.15 (m 7H), 6.95 (t, 1H), 6.8 (d,
wntlg_];une @egg)v?rdnagypﬂum q_ulfzte( terqu’nd cgnognt(aged i3 Pﬂcuogo BtO(léﬁ an oil.
Thid &l was%ugﬁed@(:hasﬂ-&'ﬂr@malo %hﬂ hingI)509\Ehy Th ettt Che rardel i Didant to

Preparation
provzde( e P%rcbaéya SBH% ity soid ey siaflized fromiethyliaseiaivd pnes devield
a cc@dﬂeksdsgﬂcﬂgaﬁ‘:%) Py NMR db MH; ODEL S esman?om 65 &, lH) 7. 4 (t, 1H),

or o- N- enet %|-nICOtI

7,15 N S 1HY-658 (1 63 4B i mad Py 3(81(Sg3H)53 g ), 29

(@dmp) ) 7MASHY] MSahy 84b.3 (M4BlYE (30 nL) and
di chl oronmet hane (50 niL). Phenet hyl am ne (0.87 ni,
6.954 mmol, 1.2 equiv.) was added followed by TEA
(1.21 i, 8. 693 ol , 1EﬁAM@UE ) and HBTU (2.64 g,

4-om) | uted with d|chloronethane and the aqueous | ayer
was extracted with 20% i sopropyl
aIcohoI/dlchIoronethane The conbi ned organic portions
RO e & 1eminay enpiininicatingmiiden,  NH4Cl sol uti on,
water, brine, dried over anhydrous MgSO4, filtered and
concentrated. The crud ter was purified by
col um chronatographyﬁéi?ga ; t hyl acet at e: hexane
to provide 1.23 g (7% product. Preparation |b:

5- q]J\mlrng-Z[-cilio%o H‘g’{tﬂﬁ’ a\éldp(li] %N%{J@Soxﬁrgglggl e&l%%k %mﬁ‘qﬁ: I@IOE‘FLB) and

dlclﬂggma’h;ana (& mhD oﬁ‘hemfthylamme (0.87 mL, 6.954 mmol, 1.2 equw) was added

fonézvfegg&y%ﬁ}ﬁihh&g96%ﬁg§??5 Ek%ﬁ v.)thé ﬁb*r@ét%@'g d&Qm 1.2 equiv)

1 onitrile at 20C was ad
anddhamagtwmcbéihy@ et QBTG fary2 ipug3 Tharplaytion ridixture: sresthpe Gited with

Qﬂang f zﬁﬂt Jhy e rh%ﬁét')'ué 0 rfzi a%)ag (el(ga Q’ltp S 920%10 I1sl)propyl
it

resul ti ng sol ution wa t en heate tO ref
alcohplighlorymathagy. Thi canpbiijgd prganiq portigng were Wrbhed w@h@tSNdYﬁOH solution,

NHJE1 X108, WaS, 5e! £dd B\Q:r 2GaRROMER O, Ui esk d\ik Q08194 d. 1B crude |
CT/ 1 B2007/ 002976

material was purified by column chromatography using 2:1 ethyl acetate:hexane to provide 1.23 g
(77%) of product.
Preparation 1b: 5-Chloro-2-(2-methoxy-phenyl)-3-phenethyl-2,3-dihydro-1H-pyrido[4,3-

d]pyrimidin-4-one

@ /\Q
7 ﬁ@
H
MeO

To a solution of 4-amino-2-chloro-N-phenethyl-nicotinamide (808 mg, 2.93 mmol) in 8
mL of acetonitrile at 20°C was added o-anisaldehyde (399 mg, 2.93 mmol) and a catalytic
amount of p-toluenesulfonic acid (10 mg, 0.059 mmol). The resulting solution was then heated to

reflux under Dean-Stark trap for 12 hours. The reaction mixture was cooled to 20°C and diluted



with ethyl acetate. The m xture was then partitioned

bet ween et hyl acetate and aqueous sodi um bicarbonate.
wd bmsosgani ¢ phase was washed 3x with NaHCO3, »&r/m06m/002976

water, Ix with brine and then dried over anhydrous

Na2SO4, filtered and evaporated to dryness. 1.08 g of

pal e yell ow sticky solid $as obtained. The resulting

crude material was used without further purification.

Preparation 1c:
witlsetit¥ |apatate. 2THemingrevens yvhep rpenmxypr)ed Betyhenahyh gdetaand payeges] sedium
blczg’bdéhtgvﬁ‘h%rgdnib p%a&nweas gashgd 8x |w§\ti1 galgﬁle)!r\]/g tpf‘:l)l/tlh water, 1x with brine and
therg drigdrayer #hy l}ﬁqu%[ %ltgequpwﬁrm%w@rynsﬁe 1108 gyofgpale yellow
sticky softd WERdblaint@ STIR! réeRitlg bl d@mAtki$ tas REEK @A furKker Pilaficis.
added and the mxture stirred vi gorously at 20C. A 5%
aqueOLljs soI ut| on of KvhO4 yas

on vvas stlrred for
12 hours. Another 2 e 2 >4 was added and
reaction stirred at a nperature for 4 hours
until reaction was conpl ef. cording to HPLC. The
reacti on was then quenched wth 10% aqueous NaHSGB,

fils 613161@5 - r@ﬂﬁﬁ('y gmeni'lb Bipha{?irt]@m,aamy@anf{iptyfimewrdtp@timem-
cet n wat e epous r S . .
one 3} B Pl g e Py ot e 21 L Rae i e s i

vi gér&)é@r & ZOV@S hests laduevdst dlubiald 6f potds¥iuli rpefiangdnste (KBINOHWas ddded

gver anhydro Na2SO4. Filtration oration of
o Emaie] o i BRBomPing e A CEr B DR FagFisvas sirred
for 12 hduey. Aﬁ&k@ Vg siv.Sdf smmcdeﬁs hdded didclehotivwstiztet arnenbéendtemperature

d f th t {
for aﬁlgurg lhlg ﬁzgﬁ%h\gas oy e?ef zfct: dlg D ﬁf@ u gﬂe raea% 1orm ra(s:“ fhelrm tr(rqtlzi‘esnched
witle &0h |aq®dusamdimgaﬁi®reait t(yogrt\mty _cﬁityames snd mﬂgloueii lmmf:n iethpladcetate
and vg%er TR g@eo gsr Bgellj %Jas feﬁn[act%? gp Wﬁ hglpzlcgtlate Cipl! g&nﬁfﬁeﬁ' oggaigfcc layers

tan so
washeg tlhemtmwaqqmﬂtx prinej ndcthen dried PI’Qép@hﬂWl@nN‘!zﬁl@ Filtration and

evalgtirétf?)q(bf gie (g@lvéﬂ?%&l@@és %Qﬁ‘)&ln) soﬁd p’hﬁer}ﬁ' nMi filektedX¥ Wadl Qlsflendad in

rimdin-4-o0ne: O Amxture o
dictgorbmpiing and picaisd rﬁ@x%/mﬁw@whan lspeaﬁé e FPre. BPespyhg gspeasions

werfa>> 'fmax@ety F}lﬁ(lmgﬁj'a'ﬁrlﬂn fiREEcdnbHEd ABd evdpot&bd BNE@Ynkss to gnve addmonal 282
rirme Sl

mg of proghiet G?ral@ned?tgtlal?n:rn:lpgeyle%g) ?%%g %46809 éOfgaqtﬁm‘)d T}H: product was

use@ﬁﬂﬂér&mhbﬁtlphxmcét?’on66 m.) was heated to reflux under

cool ed to anbl ent tenperature and poured into IN I\Ia()—|
(30 m.). The resulting |sufpens was extracted with

et hyl acetate (3x20 ni}) .Y tMNe cofrbi ned extracts were
washed with water, bri mo 2008/ 041118
PCT/ 1 B2007/ 002976 53 drie~filtered and concentrat ed

in vacuo to give a brown oil. The crude product was A
pur A frhiedrebof 5-chidrar2a@2-mbshoxyethemy ol phenetksil-AH-pl086[4 8-diplyrimidin-4-

onea(S&} r%};,%%@ n%éi;‘ ltrll{;&msﬂpla&?orldg (@699\/1}1]9% ’7%§ 51115@) z(ngzg(ﬁlurgflodlde
(344 mg, 2.297 mmol, 3 equiv.) in propionitrile (7.66 mL) was heated to reflux under nitrogen in
the dark for 4 hours. TLC showed no starting material remaining. The reaction mixture was
cooled to ambient temperature and poured into IN NaOH (30 mL). The resulting suspension was

extracted with ethyl acetate (3x20 mL), the combined extracts were washed with water, brine and



product. Preparation |e:

2- (2- Met hoxy- phenyl ) - 3- phenet hyl -5-tri fl uoronet hvl - 3H
w@yoosdofids 3-dl pyrinmidin- 4-one &, O N MO POI/BB2007/002976

flame dried 2-dramvial, a mxture of

5-i0do- 2- (2- met hoxy- phenyl ) - 3- phenet hyl - 3H

pyrido[ 4, 3-d] pyrimdin-4-o82 (67 ng, 0.138 mmol),

met hyl 2, 2-difluoro-2-(fluoro- sulfonyl)acetate (0.035

m, 0.277 mmol, 2 equiv.), copper iodide (32 ng, 0.167
dneﬁ-,ﬂj;ered }chonéQmjaﬁg(} in yammAo g(ye a ,Jpg)vw_oﬂ @hezqqdemwﬂuct was purified by
colldfittntomatd3rapiFustng 10%)et etttk iirf di@forbiNélRine B SrbAGEIBSAg (64%) of

80C for O%ZB%:S(I%The rﬁgg%tl on m xture was l%hen cool ge(d )
proqust- anbi ent tenperature, diluted with dichloromethane
PrephfigioVBsS D@ gl Methoxd-piten YIRS Bhieneti S- @GR G &h P B ASHriw6lS.3 dfiAmidin-

dried over anhydrous WMWSO, filtered and
4-osncentrated. The cr ude material was purified on

preparative TLC in 50: %f o cet ate: hexane to

provide 16.8 ng of pr

2- (2- Hydr oxy- phenyl ) - - thyI 5-trifluoronethvl-3

H pyrido [4, 3-d]pyri- one) CF3 Ol N\ AN HO

2 (2- Met hoxy- phenyl ) - 3- pH’é‘het hyI 5-trifluoronethyl - 3H

d 1
P ah gt e ok o sl sl (<39'*§thﬁt>5 e FRRepbp -
pyrldom,Be@bytlmldin Coand (& 8@l udildh ofmdbhor onetliyl | GH-dfliade 2 Whsro-
| 1
su]f@ngfg}?%ga{e Md3§‘ ’e@f‘ﬁﬁe oL dgé:t 1) c&S@eyllgdl(}e ﬁ?l%?grroel%?tdu%l 1.2
equivie ZBP A (0. (ManIu 102 Tharamdl, egquiyd ol RMFt(d ﬂﬂ-ﬁb‘{aé stirred under nitrogen at
o il yted w t I
s0°: FPEAAL o Tty el gl e LB o bt Bk ARG e wicn
dichdgrométhroe pask washed fptawith witemn dldhe loeganie phasermah thee dleedcmermnmdigous
d )
?6‘ ﬁﬁe@é&%ﬁ%&gem (ﬁ‘@de%dtéljﬁl' wégrb%nﬂ%e a0 ﬁ)a}JﬂVeede\fﬁsSO.SO

exf racted 3x Wt or onet hane organi c

eth)é&qera&dlesanem@vmdé%eg ofipraduehddd8r). brine, dri ed,

2L iy dr 5 PHleBNS - HORARNS Kt fuSfdmeth YIS e pHEIS 4D (ﬂgﬁr‘ﬁlidﬁ@&one)
purifred using preparative TLC in 50:50 ethyl

acet at e: hexane to provisdg 5 6299 of final product.

"H NMR (400 MHz, CDCL3) '&\g%:ﬁd 1H), 7.67 (d, 1H),

7.41 (t, 1H), 727(m| .15(m 3H), 7.05 (m

2H), 6.86 (m 2H), 4.38 ( , 2.94 (t, 2H). M5 nlz

412. 3 (MrH) +. WO 2008/ 04118 PCT/ | B2007/ 002976 54
2-(2Mftg?wﬂ1?%r3yphenethyl S- trlﬂuoromethyl -3H-pyrido[4,3-d]pyrimidin-4-one (8.4 mg,

0.0137 (ndmdtly GaOdiysoPBE iy di}hGopBRme (Y ImLD; the idiktuer @oRd iy O *Chind a

Bl Ao B L R SR B P Rt B

wasSthar theagl Iaat49r°Cabvem1§Plt ePler afaction nfxture was then cooled to ambient

teme&g@&%,ncﬂuted Qﬂﬁ % halyol (22m£, arnid ftljneH %a?eqqg %f Lé H)Ir ?%Eﬁrn %Hé Q)?vent was

evaporated and the residue partitioned between methylene chloride and saturated NaHCO;

solution. The aqueous layer was extracted 3x with dichloromethane. The pooled organic extracts
were washed with water, brine, dried, filtered and concentrated. The crude product was purified
using preparative TLC in 50:50 ethyl acetate:hexane to provide 5 mg (62%) of final product.

'H NMR (400 MHz, CDCl3) § 8.82 (d, 1H), 7.67 (d, 1H), 7.41 (t, 1H), 7.27 (m, 1H), 7.15 (m,
3H), 7.05 (m, 2H), 6.86 (m, 2H), 4.38 (t, 2H), 2.94 (t, 2H). MS m/z 412.3 (M+H)".



Z:LI' N HNH2 4-Am no-2-(trifluoronethyl) nicotinic

acid (150 ng, 0.78 mmol) was dissolved in DMF (4 nl)
wa@pgsdialg or onet hane (6 L) . Phenet hyl am ne ( 186T/mg2007/002976

0.87 mmol, 1.2 equiv.) was added followed by TEA

(0.15nm., 1.1 mmol, 1.5 equiv.) and HBTU (331 ng, 0.87

mol, 1.2 equiv.) and thesseaction stirred at 20C for

12 hours. The reaction m xture was then diluted with

di chl oronet hane and t he aqueous | ayer was extracted
Alteghativelyi A-Bydsowytrhenyd: 3-phisactoddiiiiftuosomedyh diipyridobst: 3-lipyis midin-

4- oH@ Eﬁx Bé@?elﬁﬁgd Wirdg- a‘?m@b—wﬁ%régédg?)' fdeiniN# s theQkdiirgQhhterial.
Pr

brlne rled overl anh ous MySO4, filtered
AxE , A A

i CHRR0mEY HIAMEE purified by
colunn chronatography(ysbng ethyl acet at e: hexane
to provide 79 ny (36%% . The product can be

converted to _
2- (2- Hydr oxy- phenyl ) - 3 ph@hethyl 5-trifluoronethyl - 3H

4- Amrﬁd Hefifuorontligy micotifkt ddid ¢ Bo Q@eb 79)&@@'%@ dtsttﬁvetihﬁ bMF (4 mL)

nmpound above, Preparation | d foll ow ng

andpf}lﬁ&%ermﬂ@ge (Qaloy .%@thhy}?ﬂwreeﬁgé éRgr 8&7 |7mQle &ﬁ(f@wgatwaa [fdded
follMWeIdf'bé/aI'EAaﬂplSﬂM i dltnﬁn(ﬂ,l o/ B%td\e)hﬂad}mm (33PnggpeBAkin®n Il Tequiv.)
oxldation wt and the eprotectlon ste usi .
and308 SAEHHTED AT L] 176 12 TR S TR P v dhep g it
‘ dlcm&rdﬁlamﬁe iafd i) aqﬂ@ou@l e56r Wheekuabie Qith tiBiotdmetakd. Nghd kérhigned
org orogg \iere L\%?hﬁg w&; ggg@g lu%glnmqglrsol?l{}gll 3 tgru IS)rme dried over
anhgdréisi M@SQ; ditbrod and\cpiveinatedy | Tivi crodd matetisdewar purified by column
chr(gtéag%léagg)z %séncﬁq: ?gtﬁ));l gcetartrgltleQXneQ(I) ]():I‘%gl Q l7&mg%69 ) o¥ product. The product
candbe Aninvecied\koph -y dyly-pRer(y1)r 3 fhenethyb s fhuptopmeity bYH-perivotted-dlpyri-

mldglgé} ?%2 Iﬂg 58@%&% o HE | ﬁrﬁy@uﬂ& t%tf\/% » n{ﬁa&ﬁﬁg ﬁrd'a_%a%hyvﬁn%/whte rbr(;c cﬁlres

desqrbd@mﬁrm@twmm(ccaldms,@tmxvthgn @nmomtebéhlwlt BXGHE), é’marnaiipn I

oxitdglﬁ)na%th mn@t)yanﬁatﬂe Q@pr&%%@tsﬁﬁtungg {\nhl@n convertmg a methoxy
correspondi ng hydroxy group to prOV|d% t he nol ety

moipty in Rewd’eﬁwlwé&?mmd? ) $lsetibes apyve. EXAMPLE 2
2- (3- Fl uor o- 2- hydr oxy- phenyl ) - 3- phenet hyl - 5- trifluorom
et hyl - 3H pyri do[ 4, 3-dl pyri m di n-4-one CF3 I N, N
%{herfPll@W\‘fb“ﬁe RoUAdp YIBWFP*’B%’OG?F’(‘}WQ%I%% to Exagypls !

usn{g%aﬂh’iﬂim 1aCEho-25chfor& M- helnethl Hhicotihanifde (14-andild)-2-cHllozd6-

metéylglﬁou}c_m%acngl%?re tlr(ﬁl EP ﬁéﬁﬁmgo-lzlr(\?%_‘)e %ﬁ}&t@e&r])mcmnamlde or

other appropriate nicotinamide derivative with the corresponding aldehyde of formula R*CHO (it
is to be understood that a methoxy group or benzyloxy group in the R> moiety can be deprotected

to the corresponding hydroxy group to provide the R* moiety in the compound of formula I).

EXAMPLE 2
2-(3-Fluoro-2-hydroxy-phenyl)-3-phenethyl-5-trifluoromethyl-3H-pyrido[4,3-d ]pyrimidin-4-one

CF; O ﬁ
N N




2- (3- Hydroxy-pyridin-2-yl)-3-phenethyl-5-trifluoroneth
yl -3Hpyrido[4, 3-d]pyrimdin-4-one CF3 O N | N\
woRdos/ 01181 NMR (400 MHz, CDA 3) S 8.95 (d, 1H)pcBiB¥07/002976
(d, 1H), 7.75 (d, 1H), 7.45 (m 3H), 7.25 (m 5H),
4.99 (m 2H), 3.33 (m 2H). M5 mz 413.2 (MtH) +.
EXAMPLE 4a 55
(R) - 2- (2- Hydr oxy- phenyl ) - 3- (1- met hyl - 2- phenyl - et hyl ) - 5
-trifluoronethvl-3H pyrido[4, 3- d]pyrimdin-4-one CF3
'H NMR400[yIHE, ORQAL;) § 8.99@d, 1H), 7.75 (d, 1H), 7.25(t, 3H), 7.05 (m, 3H), 6.90 (m,

( h enyl propan-2-yl)-5-(t
2 @%@o%‘g{ %)hgy&%gdp?ﬁlj’%%§&ﬁi})m glﬁ 4?3H) o%e)(G é z;l

15.02 mol ) was di ssol \@éﬁﬂgz_%éhydr ous di chl or onet hane
2- (B(PYvFﬂrox%l'rl@ﬁlg vPORb AL yR 5 Giffaot e A1 318 SyrRfd4B-d1p Rirhiflin S-S

a IM dichl oronet hane sol uti on of bor on

trlchlorlde(31.5rrL . sIOV\Ayto mai nt ai n
tenmperature. After ad r, 0 reaction mxture was
stirred for 2-5 mnute Y'Ejageactlon m xture was
transferred via canull a ta 0 C aqueous sol ution of
1 7 | r
Hﬁﬂ/{?&l@[&?ﬂﬁ?%ﬂ )é%B%S%d QH)%30gdrIﬁ977'5r@d \]/\llaﬁg 735|(POP/3§EP§ 725 (m,
SH)ch9e(nt, 3H), ééh(m,e?ﬁlpeMémméBér(M’rﬁ)l r for 1 hour. The
reaction mxture was gidawifgg Mi th di chl or omet hane,
and the | ayers separ at e_d_l‘ﬁé_or gani c Iayer vvas
(R)-p62Hydfoxa-nbgnyh)-3-(omethid 2 phens Drddnifluerones
diprinlidifu®de and concentrat ed in vacuo to pr ovi de a
foam This foamwas purified by silica gel columm
chr omat ogr aphy usi ng ZES%’et acetate / hexanes
as eluant to give a cy ¢ cam whi ch was t hen
crystallized from et hyl# -ate / hexanes to provide
the product (4.2 g). 'H NYRNAOO0 Mz, CDC1l3) S 8.79

(d,riLE)2- mZth@yﬁslanyli-kl)(l pheK{_fr‘épz(nm yli-bl)(mﬂZerQ;Qetﬁm yiadd)4,3-

d]p)gx‘q)xdm%,gmlﬂ,f)ge (64626 éﬁ %qu wamr\&eé §‘5ouéL dxc}?lor(otmethane 5
mL)2an(i Zoblydlfc0X SC phaniyd hati3- T4 thiewiryddded pmw&mmrheyhahe Soliitfdn of

‘ borcféxlo%lgl;l%t ?\gg Igé’l' /ﬁéfl d 5 6‘6%517%] g%%t%l@#%{l%rq%}gg %\fteNac{dxtlon the

reaction mixture was stirred for 2-5 minutes. The reaction mixture was transferred via canulla to

a 0 °C aqueous solution of diethanolamine (10.3 g, 97.6 mmol in 150 mL water) with stirring.
The reaction mixture was allowed to come to room temperature and stir for 1 hour. The reaction
mixture was diluted with dichloromethane, and the layers separated. The organic layer was
washed with brine, dried over magnesium sulfate, filtered, and concentrated in vacuo to provide a
foam. This foam was purified by silica gel column chromatography using 20-40% ethyl acetate /
hexanes as eluant to give a colorless foam which was then crystallized from ethyl acetate /
hexanes to provide the product (4.2 g). '"H NMR (400 MHz, CDCl;) 8 8.79 (d, 1H), 7.6 (d, 1H),
7.45 (m, 1H), 7.00 (m, 6H), 6.90 (m, 2H), 3.60 (m, 2H), 3.10 (m, 2H), 1.99 (t, 3H). MS m/z
426.3 (M+H)".
EXAMPLE 4b
(S) - 2-(2-Hydroxy-phenyl)-3-(1-methyl-2-phenyl-ethyD)-5-trifluoromethyl-3H-pyrido[4.3-

d]pyrimidin-4-one




H ~ Prepared anal ogous to Exanple 4a starting from
(S)-2-(2-nmet hoxyphenyl)-3-(1-phenyl propan- 2-

wo bdoss11ig i f1 uoronet hyl ) pyri do[ 4, 3-d] pyri m di npef/@dhomnz976
e. "HNWR (400 MHz, CDC13) 8 8.79 (d, 1H), 7.6 (d,
1H, 7.45 (m 1H), 7.00 (m 6H), 6.90 (m 2H), 3.60
(m 2H), 3.10 (m 2H), 1.99% (t, 3H. M5 mz 426.3
(N%kb+ EXAVMPLE 5
(R) - 2- (3- Hydroxy-pyridin-2-yl)-3- (1 nmet hyl - 2- phenyl -
hyl )-5-trifl uoronethyl £8 p4 3-
dl pyri m di n-4-one CFSfEQE% N NNH "HNW (400
MHz, CDCl13) 8 8.78 (d , 1 (dd, 1H), 7.49 (d,

1H), 7.41 (m 2H), 7.02 ( H)y, 6.88 (m 3H), 5.31
Prelgawd aH_BgL(l)lle;to%%an(qqg‘ia s]‘a'fa E)%AI\/PL )- ﬁgﬁjmetﬂg»yphe]aylgg (( ghen%bpopan 2-

yb)- S}tm@uo(r@nqqy@pmgyg%‘ﬂpmmdm 493};)me ‘H NMR (400 MHz, CDCl;) § 8.79
( -

o BB LY adeh A EAIRAIAG Y o ot g 0y

(t, 3pD-NMS vy 426 \M+H)HO | H NMR (400MHz, CD3CD), 8. 784 (d,
1H), 8.10 (dd, 1H), 7.701(d, IH), 740(m 2H), 7.14
(m 1H), 6.97(t, 1H), 6.890 ém 4.23 (m 1H),
3.42 (dd, 2H), 3.29 (dd 59 (d, 3H) MS niz

(R)-0 N ) dréBpydidihtoey1y- @«@Bﬂbtﬁvlmwvmﬁ ufifkedphethyB 38 Phridops,3-

doSEpar ted into its single enantiomer conponents
JE?%Q%#%#@% 6a and 6b) by preparative chronatography on

a Chiral pakTM AS (10 cea,0 ﬁ@ col um (Daice

(US A) Chemcal In , Fort Lee, NJ 07024,
U.S.A) using Heptang/ Kt 0/ 10) as nobil e phase at
a flowrate of 475 nL/ A ™ 2008/ 041118

PCT/ | B2007/ 002976 57 EXA “6a Enantiomer 1:
2- (3- Hydroxy-pyridin-2-yl)-
'H NMR 1400eMEiy ICDZ,| & -3f 18U 18I 8e y(dd, ¢HNTKY d, BH), 7.41 (m, 2H), 7.02 (m,

2m) 44 VLTS Y g hd 981, 418 Y L B8 & S8 2 4274
(M+1).

EXAMPLE 6
(R, S)-2-(3-Hydroxy-pyridin-2-yl)- 3-(1-methyl-2-(2-fluorophenyl)ethyD)- 5-trifluoromethyl-3H-

pyrido[4.3-d]pyrimidin-4-one

1H NMR (400MHz, CD;0D), 8.784 (d, 1H), 8.10 (dd, 1H), 7.701(d, 1H), 7.40 (m, 2H ), 7.14 (m,
1H), 6.97(t, 1H), 6.890 (m 2H), 4.23 (m, 1H), 3.42 (dd, 2H), 3.29 (dd, 2H), 1.59 (d, 3H)
MS mvz (M+1) 445.4

The racemic compound of Example 6 can be separated into its single enantiomer
components (Examples 6a and 6b) by preparative chromatography on a ChiralpakTM AS (10cm x
50 cm) column (Daicel (U.S.A.) Chemical Industries, Ltd, Fort Lee, NJ 07024, U.S.A.) using
Heptane/EtOH (90/10) as mobile phase at a flow rate of 475 mL/min.



CF3 0 M NN\ NNF HO'H NWR (400MHz, CD3QD)

8.78 (d, 1H), 8.10 (dd, 1H), 7.70 (d, 1H), 7.40 (m
wa@bbosod111@ (m 1H), 6.96 (dt, 1H), 6.87 (m 2pYT/IBR@B002976

(m 1H), 3.34 (m IH, 3.30 (m 1H), 1.59 (d, 2H

LG/ MS (MH1) = 445. 3 EXAMPLE 6b Enanti oner 2:

2- (3- Hydroxy-pyridin-2-yl)s7

3-(1-net hyl -2-(2-fluorophenyl)ethyl)- 5-

trifluoronethyl-3H pyridol4, 3-d]pyrimdin-4-one CF3 0

M NN NF \ N HO HOEXANRNE6a 400MHz, CD30D), 8.78

Ena(n%meil H)Z'—G&Iylig)x(' g%dlr;l-ml) A (I)Yrgetﬂxqa (i-'fﬂmro]?heﬂ@)e(lm) 52H)

(m 1H) ..1
trlﬂ met 1 4-gRe 1H) 1 59 (d ZH) LC/lVS
(NHl)— 445, 3. EXANPLE &%25( oxyphenyl ) -
3-(2- fluorophenyl)ethy
5-trifluoronethyl - Hld 3gd] pyri m di n-4- one CF3

ON N\ \ NF H HNI\/FQ'( 00] Mz, CD3CD) S 8.8 (d,
1H), 7.75 (d, 1H), 7.4 (n91F, 7.2 (m 1H), 6.8-7 (m
e D S P A 2 o
GBSO G R 2 @ (61 P8 PoBRehI TeiRy T3 (& 26D
Lo/Mstvi+l=uasgnet hyl - 3H pyri do[ 4, 3-dl pyri m di n-4- one CF3
01 EXAMPLE 6b
Enantiomer 2: 2-(3-Hydroxy-pyridin-2-y1)- 3-(1-methyl-2-(2-fluorophenyl)ethyD)- 5-

trifluoromethyl-3H-pyrido[4,3-d]pyrimidin-4-one

CF; O Me
x NS |N\ F
Z

HO
'H NMR (400MHz, CD;0D), 8.78 (d, 1H), 8.10 (dd, 1H), 7.70 (d, 1H), 7.40 (m, 2H), 7.12 (m,
1H), 6.96 (dt, 1H), 6.87 (m, 2H), 4.28 (m, 1H), 3.34 (m, 1H), 3.30 (m, 1H), 1.59 (d, 2H)
LC/MS (M+1)=445.3.
EXAMPLE 7
2-(2-Hydroxyphenyl)- 3-(2-fluorophenyl)ethyl)- 5-trifluoromethyl-3H-pyrido[4,3-d]pyrimidin-4-

CF; O /\/@
N* N
98

'H NMR (400 MHz, CD;0D) 8 8.8 (d, 1H), 7.75 (d, 1H), 7.4 (m, 1H), 7.2 (m, 1H), 6.8-7 (m,
6H), 4.2 (t, 2H), 2.95 (t, 2H). MS m/z 430.1 (M+H)".

one



NI NF \ NHO'"'H NWR (400 MHz, CD3CD) S 8.8 (d,

1H, 7.75 (d, 1H), 7.45 (t, 1H, 7.15 (m 2H), 7 (m
w@hkboso4fi1® (m 1H), 6.65 (d, 1H), 6.55 (d, 1H)pcHIB2007/002976

(t, 2H, 2.9 (t, 2H. M5 mz 430.1 (MrH +. EXAWPLE 9

2- (3- Fl uoro- 2- hydr oxy- phenyl ) -3-[ 2- (2-fl uor o- phenyl ) -e

thyll-5-trifluoronethvl-3Hspyrido[ 4, 3-

dlpyrimdin-4-one CF3 0 NN N NFHF "HNW (400

MHz, CD30D) S 8.85 (d, 1H), 7.8 (d, 1H), 7.35 (m 1H),

7.2 (m 1H), 7 (m 2H), g]lH) 6.65 (d, 1H),
6.6 (d, 1H), 4.15 (t, (t, 2H). M5 mz 448.2
m&gﬁx-ypheﬁw)&WB-lﬂuquhenvl)ethyl) 5-trifluoromethyl-3H-pyrido[4.3-d]pyrimidin-4-

nel- (2- Hydroxy- phenyl ) - 7- net hyl - 3- (phenyl -ethyl ) -5-trifl
€ or omet hvl - 3H pyrido[ 4, 3- dlpyr|n1d|n- 4-one CF3 0 N N

\' 11 M N H 'H NWRF 400 CDC13) S 7.6 (s, 1H),
7.45 (m 1H), 730( F(m 5H), 6.90 (m
2H), 4.44 (m 2H), 2. , 2.80 (s, 3H). M5 nlz

426.3 (MrH) +. V\D2008/ 0414, CT/ 1 B2007/ 002976 59
EXAMPLE 11
'H I9MR 3409 Mz, 6 D20RY, & BEX - [DRpl (- 1D [TA5(8 1H). ddp e 2R r/imy 28,

6.9 EIE'VM) '6%555 'ﬁ{') lé%rs‘%@ﬁm\ﬂ 13%1@{ b @Oiﬁ) M3m/z 430.1 (M+H)".

yrim -one
EXAMPLE 9

2-(3-Fluoro-2-hydroxy-phenyl)-3-[2-(2-fluoro-phenyl)-ethyl]-5-trifluoromethyl-3H-pyrido[4,3-

d]pyrimidin-4-one

"H NMR (400 MHz, CD;0D) & 8.85 (d, 1H), 7.8 (d, 1H), 7.35 (m, 1H), 7.2 (m, 1H), 7 (m, 2H),
6.9 (m, 1H), 6.65 (d, 1H), 6.6 (d, 1H), 4.15 (t, 2H), 2.9 (t, 2H). MS m/z 448.2 (M+H)".

EXAMPLE 10
2-(2-Hydroxy-phenyl)-7-methyl-3-(phenyl-ethyl)-5-trifluoromethyl-3H-pyrido[4.3-d]pyrimidin-

4-one

'"H NMR (400 MHz, CDCl;) & 7.6 (s, 1H), 7.45 (m, 1H), 7.30 (m, 1H), 7.12 (m, 5H), 6.90 (m,
2H), 4.44 (m, 2H), 2.99 (m, 2H), 2.80 (s, 3H). MS m/z 426.3 (M+H)".



F "HNWR (400 MHz, CD3CD) S 8.8 (d, 1H), 7.75 (d,
1H, 7.25 (m 1H, 7.2 (m 1H), 6.8-7 (m 4H), 6.75
wa doosdkas 4.2 (t, 2H), 2.95 (t, 2H) . M5 m z 44BCR1B2007/002976
(MrH) ' . EXAMPLE 12
3-[2-(2-Fl uoro-phenyl)-ethvll-2-(3-hydroxypyridi n-2-yl
)-5-trifluoronethvl-3H pyrjado(4, 3- d] pyrim di n-4-one
CFS OF N1 NNM H/ '"HNW (400 MHz, (CD3)2SO
S 9 89 (s, 1H), 8.95 (d, 1H), 8.25 (d, 1H), 7.95 (d,
7.50 (m. 2H) 7. BRAMBLENH) . 7-00 (m 3H), 4.11
&: HL 2 NE Mz 431, 1 (MrH) +.  EXAMPLE 13
2-(3 .luovo. 2-hydroxy- phenyl) 3-[2-(3-fluoro- phenyl) ethyl]-5-trifluoromethyl-3H-pyrido[4.3-
d]pyﬁmmluéﬁéo phenyl) - et hyl ] - 2- (3- hydroxy-pyridin-2-yl)-5
-trifluoronethyl -3H pyridof 4, 3- d]pyr|n1d|n 4-one F
CF3 OF N\ NLLNN “HOI / 'HINMWR (400 MHz, CDC 3) S
12.66 (brs, IH), 8.86¢RQ 10 (d 1H), 7.66 (d,
4.84 (t, 2H)

1H), 7.44 (m 2H), ﬁg)iﬁq
3.24 (t, 2H). Ms (LClyBh, 4l9 (M+ H) +. VO
2*

2008/ 041118 PCT/ | B2007/ 0029 60 EXAVPLE 14
3-[2-(2, 4-Di fl uoro-phenylHQetthyl | - 2- ( 3- hydr oxy- pyri din
-2-yl)-5-trifluoromethyi-3Hgyrido [4,3-
'H wﬂmwoblmdi Cbﬂoms@@@ﬂﬁﬁs (J\Ilhb 7.25 M NHIQ 2 {nk] 1 N8 8(AGH)
toneric mxtu 12.40 (brs), 8.85 (d),
4H)§ 7§2d léi}) 4%(t 2@{) (21..%5( %HBQ/IS m/z 4482(M +H)".

EXAMPLE 12
3-[2-(2-Fluoro-phenyl)-ethyl]-2-(3-hydroxy-pyridin-2-yl)-5-trifluoromethyl-3H-pyridof4,3-

X NG | Ny
H =

d]pyrimidin-4-one

'H NMR (400 MHz, (CD;),SO) & 9.89 (s, 1H), 8.95 (d, 1H), 8.25 (d, 1H), 7.95 (d, 1H), 7.50 (m,

2H), 7.25 (m, 1H), 7.00 (m, 3H), 4.11 (m, 2H), 2.99 (m, 2H). MS m/z 431.1 M+H)".
EXAMPLE 13 |

3-[2-(3.4-Difluoro-phenyl)-ethyl]-2-(3-hydroxy-pyridin-2-yl)-5-trifluoromethyl-3H-pyrido[4.3-

dlpyrimidin-4-one

'H NMR (400 MHz, CDCl;) & 12.66 (brs, 1H), 8.86 (d, 1H), 8.30 (d, 1H), 7.66 (d, 1H), 7.44 (m,
2H), 7.10-6.95 (m, 3H), 4.84 (t, 2H), 3.24 (t, 2H). MS (LC-MS) 4492 M + H)".



(d), 7.65 (d), 7.37 (m, 7.15 (qg), 7.06 (m, 6.71 (m,
4.98 (t), 4.20 (t), 3.23 (t), 3.13 (t). M5 (LC M)
wdH4dsd4 1M + H) +. EXAVPLE 15 PCT/IB2007/002976

3-[2-(3,4-Di fluoro-phenyl)-ethyll-2-(3-hydroxypyridin-
2-yl)-5-trifluoronethyl-3H pyrido[4, 3-
dlpyrimdin-4-one F CF3 066 N N | N HO 'H NWR

(400 MHz, CDC13) 8 8.83 (d, 1H), 7.84 (brs, 1H), 7.67

(d, 1H), 7.44 (dt, 1H), 7.28 (dd, 1H), 7.04 (t, 1H,
7.02 (d, 1H), 6.91 (q, EEAMPIEEY (m 2H), 4.34 (t,

3-[2%2')4»Di%<§§-pﬁényl)-8813')/11ak@ﬁd&-ﬂ\ﬁ)ﬁdiﬂé&ﬁlﬁs-&i%c’ﬁo@tﬁwsﬁk%kﬁéﬁs—

dipyrimidinideone oxy- phenyl ) - 5- met hyl ami no- 3- phenet hyl - 3H pyri
do[ 4, 3-d] pyri m di n-4-gone. NHO0 £FN\ ~/ N\ HO
5- Chl or 0- 2- ( 2- hydr oxyy @ nhenet hyl - 3H pyri do] 4,
3-d]pyrirridin-4-one,l\l| t I med~"from Exanpl e 1,
Preparation |Ic and Non 1f), (0.0048 nmmol, 1

equiv.) was dissolved in anol (0.5 nL) then 500
uL of nethylam ne (2M sofBtion in nethanol) was added,

'H NMR (4082 (GBI lartoramprie migare OH2AO et d (o8 8H(dy 8.25 gm). 468

d),he8ka), 7T§"7e(n§01|1\5%5t7@9@§n)r@ S RNE, £5UBE3 20008 Sl
purifi preparative HP > or preparative TLC (80%

MS&WSM%%%é%H)n hexane). 'H NVR (400 MHz, CD3CD) 8

817(d 1H), 7.40 (t, EmMpﬂgllgs(m 3H), 7.05 (d,
2H, 6,8 ,(d H)... 4.0

d]pyrivii _hi)ﬂ.ony\o 2008/ 041118 PCT/ I 82007/ 002976 61 The

following title conpounds (Exarg)l es 17-23) may be
prepared in a manner anal ogous | t@ Exanple 16 using
procedures from Exanp}e 6mhe cor respondi ng

am ne foll owed by R condi ti ons enpl oyi ng
BC13 found in the fi AepOf Exanple 1. EXAMPLE 17
2- (2- Hydr oxy- phenyl ) - 5-i'Sogdr opyl am no- 3- phenet hyl - 3Hp
vridof 4, 3-dlpyrimdin-#0ong '~INH O._ / Il

"H NMR (400 MHz, CDCl;) 5 8.83 (d, 1H), 7.84 (brs, 1H), 7.67 (d, 1H), 7.44 (dt, 1H), 7.28 (dd,
1H), 7.04 (t, 1H), 7.02 (d, 1H), 6.91 (q, 1H), 6.59 (m, 2H), 4.34 (t, 2H), 2.88 (t, 2H).
MS (LC-MS) 448.2 (M + H)".

EXAMPLE 16

5-Chloro-2-(2-hydroxy-phenyl)-3-phenethyl-3H-pyrido[4,3-d]pyrimidin-4-one, (obtained
from Example 1, Preparation 1c and deprotection 1f), (0.0048 mmol, 1 equiv.) was dissolved in
methanol (0.5 mL) then 500 uL of methylamine (2M solution in methanol) was added. The
reaction mixture was then heated to 50 °C for 48 hour. The solvent was removed and crude
products purified by preparative HPLC or preparative TLC (80% ethyl acetate in hexane).
'H NMR (400 MHz, CD;0D) & 8.17 (d, 1H), 7.40 (t, 1H), 7.15 (m, 3H), 7.05 (d, 1H), 6.94 (m,
2H), 6.80 (m, 2H), 6.59 (d, 1H), 4.10 (t, 2H), 3.08 (s, 3H), 2.85 (t, 2H). MS m/z 373.2 (M+H)".



NN vw HO HO'H NWR (400 MHz, CD3OD) 8 9.00 (m

1H), 8.17 (d, 1H), 7.40 (t, 1H), 7.15 (m 3H), 7.05
wq ghos/odi)s 6.94 (m 2H), 6.80 (m 2H), 6.59 (dectiB007/002976

4.30 (m 1H), 4.09 (t, 2H), 2.85 (t, 2H), 1.32 (d,

6H). M5 mz 401.3 (MH)+. EXAMPLE 18

2- (2- Hydr oxy- phenyl ) - 3- pheéet hyl - 5-pyrrolidin-1-yl -

pyrido[4, 3-dlpyrimdin-4-one NON\ Nv "~ NI\

HO "H NWR (400 MHz, CD3OD) 8 8.12 (d, 1H), 7.41 (t,

g.H), 7.14 (m 4H), 6.95 (m 2H), 6.85 (m 2H), 6.70

d, Tht Fiko 1ide Edmpodids (Exdm lles {123 be d(ih a m@kier analogous

97 mw‘{"ﬁ) R 13 r?)% Srcficdiha s

to Ezar(@le dlplag(yr%qg@m |f'Pm5E’iaH‘pﬁEll6h‘V h '}BP ﬁ%qeéaqnﬁmg jamine followed by
deproiékt)on%oﬁﬂ?lﬂﬂ@&rhMbyu%‘B@){fohﬁiﬂb4he fihaldtep Wf Exingplent- 4- one No

[ NLNVYV I—{) (400 M#z, CD30D) 8

8. 27 (d, 1H), 7.4(m ,M. 7.15 (m 4H), 6.94 (m
2-(22H)drox§-pBényl) {5eisopidpylamto 82phéethy R BH-pyrddol63-Glpyriridin 4-Ghe4 6

(bs, 4H), 2.80 (t, 2H), 2.65 (t, 4H), 2.36 (S, 3H. M

mz 440.1 (MtH) +. 0g/ ?i;-@ PCT/ 1 B2007/ 002976

62 EXAMPLE 20

2- (2- Hydr oxy- phenyl ) - p| efet byl - 5- pi perazi n-1-yl - 3Hp
yrido[ 4, 3-dl pyri m di n- “ONe N CNoll N\ N'" v v N
HO 'H NVR (400 MHz, CD3CD) 226 (d, 1H), 7.41 (t,

'H NMR ,(400.MHz, CDLODY 319.04 kij,,, 1H, O-(6,. 199, 140 (t, 2H), 7.15 (m, 3H), 7.05 (d,

1H), 6.94 (m, 2H), 6.80 (m, 2H), 6.59 (d, 1H), 4.30 (m, 1H), 4.09 (t, 2H), 2.85 (t, 2H), 1.32 (d,
6H). MS mv/z 401.3 (M+H)".

EXAMPLE 18
2-(2-Hydroxy-phenyl)-3-phenethyl-5-pyrrolidin- 1-yl-3H-pyrido[4.3-d]pyrimidin-4-one

(1,0
- N/)D
HO
'H NMR (400 MHz, CD;0D) § 8.12 (d, 1H), 7.41 (t, 1H), 7.14 (m, 4H), 6.95 (m, 2H), 6.85 (m,
2H), 6.70 (d, 1H), 4.12 (t, 2H), 3.51 (t, 4H), 2.81 (t, 2H), 1.97 (m, 4H). MS m/z 413.2 (M+H)".

EXAMPLE 19
2-(2-Hydroxy-phenyl)-5-(4-methyl-piperazin-1-yl)-3-phenethyl-3H-pyrido[4,3-d]pyrimidin-4-

one

'H NMR (400 MHz, CD;0D) 8 8.27 (d, 1H), 7.4 (m, 1H), 7.11-7.15 (m, 4H), 6.94 (m, 2H), 6.88
(d, 1H), 6.82 (m, 2H), 4.15 (t, 2H), 3.46 (bs, 4H), 2.80 (t, 2H), 2.65 (t, 4H), 2.36 (S, 3H). MS m/z
440.1 M+H)".



6.89 (d, 1H), 6.83-6.81 (m 2H), 4.16 (t, 2H), 3.42
(t, 4H, 3.04 (t, 4H), 2.79-2.83 (m 2H). M5 mz

wd 2@s841(1MrH) +. EXAVPLE 21 PCT/IB2007/002976
5- Di net hyl am no- 2- (2- hydyr oxyphenyl ) - 3- phenet hyl - 3H py
ridof4,3-dlpyrimdin-4-one NN O NNN\ HO'H NWR (400
MHz, CD30D) S 8.19 (d, 1H)627.39-7.43 (m 1H),
7.15-7.09 (m 4H), 6.98-6.94 (m 2H), 6.83-6.80 (m
2H), 6.75 (d, 1H), 4.11 (t, Zkg, 3.07 (s, 6H), 2.82
(t, 2H. MBS mz 387.1 MPLE 22

2- (2% dfox Y HERS ey )-S5 %p@@flm% Bﬁ DQH&GM ﬁdﬁpﬁrﬂﬁtnm%n'em":py
rido[ 4, 3-dlpyrim din-4-one TV Vv
IN-: HO "H NWMR (400 CD3(D) 8828(d 1H)
7.44-7.39 (m 1H), 7%37 11 ( 6.99-6.95 (m
2H), 6.89 (d, 1H, 6.8 2H) 4.14 (t, 2H),
3.86 (t, 4H), 3.41 (t) h@ .81 (t, 2H). MS mz
429.2 (MrH) +. EXAWPLE

5-Azeti di 2-h d % h h hyl -
H NB.400 MG CBy DT B85, HDoAA! (. R4 S008H 1844 o 1D,

6. 8ﬁ@WI~i)W!§1QQQQﬁﬁ4 168, 267, NMRt, 4490 (Mdzmﬁmﬂ@);a &n SHIMS
4 (t, 1H), 7.15-7.13 (m 3H), 7.07-7.04 (m

m/Zf%BZ(M )95 6.93 (m 2H), 6.82-6.8 (m 2H), 6.71 (d,
1H), 4.26 (t, 4H), 4. 0EXAMPIAH, 2.82 (t, 2H), 2.37

5-Djet 12' 2 %—399' - en'é%%—?ﬂ—{-pyngoljﬂg d?lré)‘rvnir:;lrlc? e Qro%etzl on
phenet hyl - 5- phenyl - 3HMayrd do[ -d] pyrimdin-4-one o
N- N | ,é(‘%

A, /)D
) HO
"H NMR (400 MHz, CD;0D) 4 8.19 (d, 1H), 7.39-7.43 (m, 1H), 7.15-7.09 (m, 4H), 6.98-6.94 (m,
2H), 6.83-6.80 (m, 2H), 6.75 (d, 1H), 4.11 (t, 2H), 3.07 (s, 6H), 2.82 (t, 2H). MS m/z 387.1
(M+H)*.

1

|ﬂ"§

EXAMPLE 22
2-(2-Hydroxy-phenyl)-5-morpholin-4-yl-3-phenethyl-3H-pyrido[4.3-d]pyrimidin-4-one

Q.
YO
0
HO
'"H NMR (400 MHz, CD;0D) 8 8.28 (d, 1H), 7.44-7.39 (m, 1H), 7.15-7.11 (m, 4H), 6.99-6.95 (m,

2H), 6.89 (d, 1H), 6.83-6.81 (m, 2H), 4.14 (t, 2H), 3.86 (t, 4H), 3.41 (t, 4H), 2.81 (t, 2H). MS m/z
429.2 (M+H)".

EXAMPLE 23
5-Azetidin-1-yl-2-(2-hvdroxy-phenyl)-3-phenethyl-3H-pyrido[4,3-d-pyrimidin -4-one
&
(1,0
0
HO




NIl HO

5- Chl or o- 2- ( 2- net hoxy- phenyl ) - 3- phenet hyl - 3H pyri do[ 4,
w@26bkyriign di n-4-one, phenyl boronic acid (1. lpenus4e7002976

pal | adium tetrakis(triphenyl phosphine) (7 nol % and

2N aqueous Na2CO3 (4 equiv.) were conbined in di oxane

(0.5 nL) and heated in a neggrowave for 15 mnutes to

140 T. The reaction mxture was cooled to room

tenperature, diluted with water and extracted (3x)

'H MMRHAGKNAK]L. CixePbhd 819 nE)cbitsi HBJ7. bY-g&hing 38X 7027t04 (meltb,
rel Ne v

69%??819 2§5 %[?ﬁ%sdih %F)dﬁ 1BV 856 ?g@%ﬂ{%{? 3595% @3, 2.37 (q,
2H)pMS e 3O MM+H)C using 1:1 ethyl acetate: hexane. The

desired product can be givpriesy by using the nethyl

et her depr ot ectl on cond t1ons enpl oy| ng BClS and

ahiom, ef; 24(2-Hk pheaymb-3sphensthyl-3-phenyl-3H-pyridold 3 dlpysimidin-4-one

Exanpl e 1. H NI\/R (40 , CDC13) S 8.90 (s, 1H),
8.78 (d, 1H), 7.53(m o m 3H), 7.37 (t,
1H), 7.29 (d, 1H), 7.1 6.97(m 2H), 6.77
(m 2H), 4.30 (t, 2H) 79 2H). M5 mlz 420.4
(MtH) +. The fol | owi ng by t'1l eYconmpounds ( Exanpl es 25-29)
may be prepared in a mannes”&al ogous to Exanple 24

using procedures from Exanple 24 with the
cory-ejprorid P megthosy-pheni)-dehaethpt IHopysidol 43ydlppemrdin-d©ng.on

&%b%n‘id (N8 (fw‘ifpéqﬁ’i)é ') N1 B t@t%lsttﬁﬂ{eﬁ)tlfil%gbh%ngy thhdP n;‘é) and 2N

found in the final step of
aqusms@wms (4zapiy.) WGW@S@?‘“%@ Miprane @ng Aéh WHV?‘C‘B‘PLaWWPU‘HF Jor 15
minge§HoRY¥6 *a1 e rﬂeaéndﬁriﬁxtufé wWis cdoldd to Noml'@n&ﬂn?r@ QL4 & Kater and
PCT/ | B20Q7/ 002976 TEI? H NVR (400

extrecged (iﬂ)wnh?etl'gfé ac(eatte coryblmﬁl oygaﬁyg e((mcts 4‘1’:1)"6 w E%illwkt}h,ﬁ)rme dried
ovePdrhydrdus MgSO( Bad fiitded. FhO@uderproditd} we@.pdrfiddron p2dphrativé. T8.C using

1:1 %ﬁn’xé@ate&'ﬁ%%L(E{l&6ge@réd gr'ogu]ét gatnf be2 ';)'P)thintla\@ b{'ﬂ u%iné ?ﬁfé r?r’lethyl ether
depidtec@onHycalditpns- gindeyyg) BEL napd hsolatidn poreditend yound L pher figkdfstep of
4 - | mhdi4- I \ o;l. . H
el 08X AO0he R0 sl s by sylido e,
7.377(t.3101),77.29(d( tRl), BHY (m,73H)06.9him, 2H),;6.75. (B8R 2H), 4.30 (t, 2H), 2.79 (t, 2H).

MS m/z 420.4 (M+H)".

The followirig title compounds (Examples 25-29) may be prepared in a manner analogous

to Example 24 using procedures from Example 24 with the corresponding boronic acid followed
by deprotection conditions employing BCl; and isolation conditions found in the final step of

Example 1.

EXAMPLE 25
5-Benzyl-2-(2-hydroxy-phenyl)-3-phenethyl-3H-pyrido[4.3-d]pyrimidin-4-one




(m 2H), 4.30 (t, 2H), 3.16 (s, 3H), 2.89 (t, 2H). M
mz 358.3 (MrH)+. EXAMPLE 27

w®28/0Bitnet hyl ami no- pyri di n- 3-yl) - 2- (2- hydr oxyp@ihesegd7002976
3- phenet hyl - 3H pvridof 4, 3- d]pyrim din-4-one
HBCNCH3 NO N I N\ NH"'HNW (400 Mz, CD30OD)
6 8.72 (d, IH), 8.30 (s, 16), 7.72 (d, 1H), 7.46 (m
2H) 7.15 (m 4H) 700(m 2H) 6.80 (m 2H) 6.73

L (d, 1H), 4.08 (t, ,3192(§3 H, 2.80 2H) . MB
HNMB(4®M{aCWkD-|§.Q4OE9(AHpQ§8 1H)740726(m4 724(m 2H), 7.12

o S P AP L 0 it

(M"I-EIQCNCI—B N\ CH3 ON N\ NH 'HNW (400 MHz,
CD30D) S 8.77 (d, 1H), E&A&@pﬁms 1H), 7.66 (s, 1H),
. A 1

7.12 (m
-(23flyciroxg-pheyiyhy - mesiiyl-3-ens ong) | 2. 87
(s 6H) 2.80 (t, H)Me 4%5;@ H. MS niz 478. 4
(MH—l)+ VO 2008/ 0411 /002976 65 EXAMPLE

5 (6 pyrrolidi ne-5- pyrldln- ) - 2- ( 2- hydr oxy- phenyl ) -
3- phenet hyl - 3H pyri do[ 4, 3"d] pyrimi din- 4-one "N, N O
TH NWIR M100NWIHZ, CDCl;) § 8.44 (d, 1H), 7.42 (m, 2H), 7.30-7.10 (m, SH), 7.00 (m, 1H); 6.82

(m, 2H), 4.30 (t, 2H), 3.16 (s, 3H), 2.89 (t, 2H). MS m/z 358.3 (M+H)".

EXAMPLE 27

d]lpyrimidin-4-one

'H NMR (400 MHz, CD;0D) & 8.72 (d, 1H), 8.30 (s, 1H), 7.72 (d, 1H), 7.46 (m, 2H), 7.15 (m,
4H), 7.00 (m, 2H), 6.80 (m, 2H), 6.73 (d, 1H), 4.08 (t, 2H), 3.19 (s, 6H), 2.80 (t, 2H). MS m/z
464.4 (M+H)"..

EXAMPLE 28

5-(6-Dimethylamino-5-methyl-

dlpyrimidin-4-one

'H NMR (400 MHz, CD;0OD) & 8.77 (d, 1H), 8.20 (s, 1H), 7.66 (s, 1H), 7.54 (d, 1H), 7.45 (m,
1H), 7.19 (d, 1H), 7.12 (m, 3H), 6.99 (m, 2H), 6.78 (m, 2H), 4.09 (t, 2H), 2.87 (s, 6H), 2.80 (t,
2H), 2.40 (s, 3H). MS nv/z 478.4 (M+H)".



HO 'H NWMR (400 MHz, CD30D) S 8.72 (d, 1H), 8.28 (s,
1H, 7.72 (d, 1H, 7.45 (m 2H), 7.19 (d, 1H), 7.15
wd 08B8H1s 6. 99 (m 2H), 6.79 (m 2H), 6.58 (d,rdidB2007/002976
4.09 (t, 2H), 3.55 (t, 4H), 2.80 (t, 2H), 2.07 (m
4H). M5 mlz 490.4 (MtH)+. EXAMPLE 30 Preparation of
2- (2- Hydr oxy- phenyl ) - 5- net 6foxy- 3- phenet hyl - 3H pyri do[ 4
, 3-d] pyrimdin-4-one Preparation of _
2. (2- Benzyl oxy- phenyl ) - 5-chl or 0- 3- phenet hyl - 3H pyri do[
4,3-d] pyrimdin-4-one ESAMPLEZ) N\ N
5. (6y e ies- Brid =TT BOXNydRik® Biénkh 3-ghbRaR1- B lpyriddi 93 dlpiahidin-
3-d]pyri mdin-4-one was subjected to the same
-—Jﬁeprotectlon conditions found in the final step of
Exanple | to provide desired
5-chl or o- 2- (2- hydr oxy-ghenyl ) - 3- phenet hyl - 3H pyri do[ 4,
3-d] pyri m di n-4-one. xture of
5- chl or o- 2- ( 2- hydr oxy epyl) henet hyl - 3H pyri do[ 4,
3-dl pyri mdin-4-one (8 uﬁg,é:ﬁ nmol ), potassi um
carbonate (64 ng, 0.4 npl, 2 equiv.) and benzyl
brom de (0.029 nL, O. N , 1.05 equiv.) in 2 nL
of acetone was heated to H X overnight The

R MR T bRk Bl TS P 1

1H)pT. Eip(af 3i), 6.69 (rh, CH),[8l.78t(@, 215 MiFS (; TH)e4.08/(t, wa,etﬁét(e 4HppBAfe
HD;? §§B Q@g%quﬁfthe desi red product.

ron o

2- (2 Benzyloxy phenyl)£5£ﬁﬁﬂﬁbxy 3- phenet hyl - 3H pyri do

23 OhdNethN-3Hbyridor4 W@ pyrimidin-4-one
Xxture o

3H—pyr|doL

2- (2 benzylox -phenyl)

-5 chl or o- 3- phenethyl

Preparatjoyof 22 iBenzyl oxy-pheny e < d.u!g -pii@ eth3 HARYTIAQ G0

ooled to RT, solvent

overni ght. The reactifo C
Nac te wer e added and phases

renoved, water and et

in mneral oil) (1.5 egquiyV. ) correspondlng
al cohol (1.5 equiv. )%EJfL heated at 70 C

separated The aqueous ph washed with ethyl
acetate (2x), organic porti o conbined, washed with
mater brine, dried over drous MgSH4, filtered

gjpgl-ﬁgg ?3% rnf?:{h&)qb?he{qg) 5 @ﬁnﬁtﬂﬁfﬁpyr@% 3fd]peyglm(i) in-4-one was

subjaczlﬁi tatle: shecpde@nmctlon conditions found in the final step of Example 1 to provide the

des%d 3 chw R}?—éh%y&&—(@&%ﬁ@ﬁ%p%% (lﬂ};;/rm%m'nglydn% d@ Ln%xture

r|n1d
of 5—chloro 2 (2-hydroxy-phenyl)-3-phenethyl-3H-pyrido[4,3-d]pyrimidin-4-one (88 mg, 0.233

mmol), potassium carbonate (64 mg, 0.466 mmol, 2 equiv.) and benzyl bromide (0.029 mL, 0.245
mmol, 1.05 equiv.) in 2 mL of acetone was heated to reflux overnight. The reaction mixture was
cooled to RT, filtered through celite, concentrated and the residue purified on preparative TLC
plate using 1:1 ethyl acetate:heptane to give 95 mg (87%) of the desired product.

Preparation of 2-(2-Benzyloxy-phenyl)-5-methoxy-3-phenethyl-3H-pyridof4,3-d]pyrimidin-4-one




N H
2- (2-Benzyl oxy- phenyl) - 5- net hoxy- 3- phenet hyl - 3H pyri do
wo 4008/08upg/r i m di n- 4-one di ssol ved i n et hanol $€r/B2M7/002976
was subjected to H cube hydrogenati on (room
tenperature, Pd/C cartridge). Solvent was then
renoved and product purifigd on preparative TLC plate
to afford the desired
2- (2- Hydr oxy- phenyl ) - 5- net hoxy- 3- phenet h 3H pyrido[ 4
, 3- Al miytuiendfd-2-benzytnxy-pheay NidRRh o @ phynpthyl )10[$381]12¥9mldm-

4- o‘ed sod“?ﬁ hydzld ?60@0t su Sélakgion if- nqul)ﬁerglmll) gﬂ_g equ?v Eb%d(&}re%bﬁdmg alcohol

(1. qu,q)nv )N’B Trﬁszqg;?lH;atgd @ Croveqghts Jihe 6%?9?@ qustcp%led to RT solvent

rem%@ﬁf@ﬁl@ﬂ%d(éﬁ%@%&ﬁé work-addd 478 )phi8s RipRiaRda.edhé ﬁq@oﬁ'ﬁaﬁhﬁ@rwas
ogous to Exanple 30 using procedures frorrll‘_lne gr}g:gover

wasBis i P AestaoiZRe §ﬁ§6‘ﬂ‘d?‘f’|@°"é BRI FeproNE
anhPyEUsOGEMA! filRRed afdANEntratdd. The residue was purified on preparative TLC plate

dr ox henyl ) - 5- (1- met hyl - cycl opr opyl met hoxy) - 3
usmagplhéﬁ@ﬁ‘iﬁa%ﬁ BR¥r i do[ 4, 3- dl pyrimidin-4-one OONN O
"H NVR (400 MHz, CD3OD) S 8.33 (d, 1H), 7.45 (t,
. rg idin; -(')_rQe’ 7.00

’ . - ’ 2H)’
2.91 (t, 2H), 132(so t, 2H), 0.47 (t,
2H). M5 mz 428.2 041118
PCT/ 1 B2007/ 002976 6
2- (2- Hydr oxy- phenyl ) - 3- pr I-5 propoxy 3H pyrido[ 4
, 3-d] pyri m di n-4-one H NVR (400 MHz,

Cm%a)—%pﬁzﬁ?_ﬁ?bhé:gd& %hox}-?ﬁ?ne&etthyl %H%Jyrltyo'gﬂ-? dﬁ)g‘lmﬁlﬂh one

dissphpd ingnegmngl{(0.05My)was qubjepted o H-pyle hygomat(op (rogrpvempfraglge Pd/C
cartglgée).zwvent]wa]s Zheh femovédAnd pMRudibérifftd dn Brepdvietv} TLC FrANFhford the
desiged B2 tHbidirry phseyD-S-mesthony dwBsy B hprridod- xHeristitigr-oses py
'y KMRQAoAMES ¢ 015 & ¥i3di@ 1,912 (¢, 1), 7.16 (m, 3H), 7.05 (m, 2H), 6.95 (m,
2H), 6.80 (m, 2H), 4.10 (m, SH), 2.86 (t, 2H). MS m/z 374.2 (M+H)".

The following title compounds (Examples 31-36) may be prepared in a manner analogous
to Example 30 using procedures from Example 30 with the corresponding alcohol followed by H-
cube hydrogenation.
EXAMPLE 31
2-(2-Hydroxy-phenyl)-5-(1-methyl-cyclopropylmethoxy)-3-phenethyl-3H-pyrido[4,3-

d]pyrimidin-4-one

'H NMR (400 MHz, CD;0D) & 8.33 (d, 1H), 7.45 (t, 1H), 7.19 (m, 3H), 7.12 (d, 1H), 7.05 (d,
1H), 7.00 (m, 2H), 6.83 (m, 2H), 4.39 (s, 2H), 4.12 (t, 2H), 2.91 (t, 2H), 1.32 (s, 3H), 0.70 (t, 2H),
0.47 (t, 2H). MS m/z 428.2 (M+H)".



OO NN N H "HNM (400 MHz, CD30D) S 8.33 (d, 1H),

7.45 (t, 1H, 7.19 (m 3H), 7.12 (d, IH), 7.05 (d,
wéh‘ﬁos/ohlﬁ)@ (m 2H), 6.83 (m 2H), 5.41 (m 1H) pcAiBhdo7/002976

(t, 2H), 2.91 (t 2H), 2.55 (m 2H), 2.36 (m 2H),

193(m 1H, 1.76 (m 1H) ME nmlz 414.2 (MHH) +.

EXAMPLE 34

2- (2- Hydr oxyphenyl ) - 5- |sobut oxy- 3- phenet hyI 3H pyri dol

4,3-d]pyrimdin-4-one th NN Nf H~"'"HNW (400
MHz, CD30D) 8833(d %)M_LEQ&S (t 1H), 7.19 (m
7. - 2H, 6.83

: . 2H),
2.28(m 1H), 1.12(d, 6H). VB nfz 416.3 (MrH) +. WD
2008/ 041118 PCT/1B2007/802976 68 EXAMPLE 35
2- (2- Hydr oxy- phenyl ) - 5oi s®pr op - 3- phenet hyl - 3H pyri d
o[ 4, 3-dl pyri m din-4- v N HO '"H NWR (400
MHz, CD30D) 8 8.34 ( H . 7.46 (t, 1H), 7.19 (m
3H), 7.10 (d, 1H), 7.0 ('ﬂi;@«), 7.00 (m 2H), 6.82
(m 2H), 5.61 (m 1H), 4. , 2H), 2.90 (t, 2H),
1.50 (d, 6H. MS mz 402.3 (M-H)+. EXAMPLE 36

TH NMR 240000 XPD-Qibed 8133 B3 1Hh@detthyH); 19 @, 3HR 7t (d, 1Hp 705 &t

o otigs: 25f REELE 6 sl PUE T 402 S8 ap TR b, Dt N
3H)IMB /7 4052 (MaH)5H), 7.00 (m 2H), 6.83 (m 2H), 5.10

(9, 2H), 4.15 (M 2H), g QbifEly; 2H) . M5 iz 442.2
( M+H) +
5- Cvclobutyloxv 2-(2-hydroxy-phenyl)-3-phenethyl-3H-pyrido[4.3-d]pyrimidin-4-one

"H NMR (400 MHz, CD;0D) & 8.33 (d, 1H), 7.45 (t, 1H), 7.19 (m, 3H), 7.12 (d, 1H), 7.05 (d,
1H), 7.00 (m, 2H), 6.83 (m, 2H), 5.41 (m, 1H), 4.12 (t, 2H), 2.91 (t, 2H), 2.55 (m, 2H), 2.36 (m,
2H), 1.93 (m, 1H), 1.76 (m, 1H). MS m/z 414.2 (M+H)".

EXAMPLE 34
2-(2-Hydroxy-phenyl)-5-isobutoxy-3-phenethyl-3H-pyrido[4,3-d]pyrimidin-4-one

O O
Né(“m)@
| P N/

H
'"H NMR (400 MHz, CD;0D) S 8.33 (d, 1H), 7.45 (t, 1H), 7.19 (m, 3H), 7.12 (d, 1H), 7.05 (d,
1H), 7.00 (m, 2H), 6.83 (m, 2H), 4.33 (d, 2H), 4.12 (t, 2H), 2.91 (t, 2H), 2.28 (m, 1H), 1.12 (d,
6H). MS m/z 416.3 (M+H)+.




EXAMPLE 37 Preparation of 3-(1-(3 4-difluorophenyl)
propan- 2-yl)-2-(3-hydroxypyridin-2-yl) 5-
wa@ bdoshktieg omet hyl ) pyri do[ 4, 3-dl pyri m di n- 4( 3H) p@N82067/002976
CF3OMF NN\VI / N HI HO
2- (3-(benzyl oxy) pyridin-2-yl)-3-(1-(3, 4-di fl uor ophenyl
) propan-2-yl)-5-(trifluoroggethyl)-
2, 3-di hydropyrido[ 4, 3-d] pyrim din-4(1H)-one (12.1
grams, 21.8 mmol) prepared by the same reactions
conditi ons described alflXAMRIER35i ssol ved in 300 nL of
242?1&@@&91phc yﬂ-S%Qc%?o%o{& PheR@hi-3HORL b8 stdlRtimERNk ghhred 10%
Was subjected to hydrogenati on
condltlon (45 pS|) BW/tmo hours. At this tine, the

reaction mxture was fRlt@red ough Celite and
washed with ethanol .N I tfate was concentrated in
vacuo and purified by &ty | chromat ography to

afford a pale yellow foa
3-(1-(3, 4-di fl uorophenyl) propan-2-yl)-2-(3-hydroxypyri
'H NIMR (200\N1hiz, §D;0D) 8 8.34 (d, 1H), 7.46 (t, lH) 7. 19(m 3H), 7.10 (d, 1H), 7.04 (d,

o 0 1SS T PR A B

402©(M5H9f N~ N\ HO
3-(1-(3, 4- dlfluorophenyb@@ﬁﬂggg 2-yl)-2-(3-hydroxypyri
d|n 2 yI) 5- (tryfluoronefﬁ I)iZ 3- . -

nnDI) mas dlssolved |nr5@9 nm. of 4-
s

nmet hyl - 2- pent anone. SO i on, manganese

di oxi de was added (16|\l NiQ;tEEDI) and the mxture
was heated to 90C forullh The reaction was cool ed,
filtered through Celité ahd shed with CH2CL2. The

filtrate was col |l ected andoconcentrated in vacuo as a

H Nlﬁ[h'(% MAY, c‘i’%}lofﬁfis %'39}(&@?13?%5% a9, bYs &, 'shf %.rog%ln, 2H), 6.83 (m,

ronat ogra ‘the facem ¢
2H)35.{0¢q( BDa4. 15 (m 2H), 2.90 (t, 2H). MS m/z 442.2 (M+H)*.

dlfluorophenyl)propan ENPIE 43 hydroxypyrldln 2- yI)

(mﬂd&dﬁlelhtyﬁpv?ﬂdagbeﬂﬁ’ﬁﬂmm @(@ﬁﬁ oneCC”Tpoﬂer‘t S ( Exan'pl es 37a
and 37b) by preparative chronmatography on a Chiral ce

OD-H (2.1 cmx 25 cm colunn (l— cel (U S A)

Chem cal Industries, Ltd " Kor Qt] NJ 07024, U S A)
usi ng MeOH CHCLS - (3/1) ndb e phase at a flowrate
of 65 g/ mn. ZINY S

HO™

2-(3-(benzyloxy)pyridin-2-yl)-3-(1-(3,4-difluorophenyl)propan-2-yl)-5-(trifluoromethyl)-
2,3-dihydropyrido{4,3-d]pyrimidin-4(1H)-one (12.1 grams, 21.8 mmol) prepared by the same
reactions conditions described above was dissolved in 300 mL of ethanol and added to a parr
bottle that contained 10% Pd(C). The mixture was subjected to hydrogenation condition (45 psi)
for two hours. At this time, the reaction mixture was filtered through Celite and washed with
ethanol. The fitrate was concentrated in vacuo and purified by silica gel chromatography to
afford a pale yellow foam of 3-(1-(3,4-difluorophenyl)propan-2-yl)-2-(3-hydroxypyridin-2-yl)-5-
(trifluoromethyl)-2,3-dihydropyrido[4,3-d]pyrimidin-4(1H)-one.



EXAMPLE 37a (R)-3-(1-(3,4-difluorophenyl)
propan- 2-yl)-2-(3-hydroxypyridin-2-yl) 5-

wq toosiokues onet hyl ) pyri do [ 4, 3-d] pyri m di n- 4( 3HeDm®2067/002976
CF33N~N\ HO'HNW (400 MHz, CDC13) S 11.4 (s,
1H), 8.85 (d, IH, 8.39 (d, 1H, 7.60 (d, 1H), 7.42
(m 2H), 6.99 (m 2H), 6.6 (brs, 1H, 5.24 (m 1H),
3.63 (m 1H), 3.24 (m 1H), 1.90 (d, 3H. M niz
463. 3 (MrH) +. EXAMPLE 37b

(S)-3-(1-(3, 4-di fl uorophenyl) L.
propan- 2-yl)-2-(3-hydr ox¥p§r i “yl) 5-
(trifluoromethyl)pyridof - yr{m di n-4(3H)-one F
CF3 OF NNN HOW 2 M%S PCT/ 1 B2007/ 002976
70 'H NMR (400 MHz, CDCl13) &% 1+¥ 4 (s, 1H), 8.85 (d,
(> aitp FShioregiprorapd b R pnbyin S ssifhordeitn 2o
dihy8rop¥ridof, 3-dlprimidinS101 H)ebne 3H)0 g, 125 minpl) 463 dBsalvd H) 500 mL of 4-
NPLE 33 (1- o
e ST o manegnes dosi st 1565 191 mnl) ag v
mixfurebwistheattd todd3@dohl hdupy r Treotat(iGr wab] qoyled. mildied -tk O @H) Cetilgeand

wasg(:igxai% gl’{z% ”I‘hNegellggy (w!}"g c<i]_ll_e]ft:eg| #%n%%lggtiw vaf%sl% %el%w solid
whihHvas Gurgf@d (b silicaHyel cBrog@tography2td) affdsd Gl (aqgmi¢ Hpixtug:, &:31-(3,4-
diﬂtgoﬁgkér&%pro&n-zzgyl)(5'13-ﬂ;’d}oxyﬂyﬁgﬁl-z(ﬂ)-s-ﬁh?luoré}@tﬁ%)éyrﬁﬁ?&,32
d]pyrimidin-4(3H)-one.

The racemic compound of Example 37 can be separated into its single enantiomer
components (Examples 37a and 37b) by preparative chromatography on a Chiralcel OD-H (2.1
cm x 25 cm) column (Daicel (U.S.A.) Chemical Industries, Ltd, Fort Lee, NJ 07024, U.S.A.)
using MeOH/CHCL; (3/1) as mobile phase at a flow rate of 65 g/min.

EXAMPLE 37a
(R)-3-(1-(3.4-difluorophenyl) propan-2-y1)-2-(3-hydroxypyridin-2-yl) 5-

(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one

HO
'H NMR (400 MHz, CDCl3) § 11.4 (s, 1H), 8.85 (d, 1H), 8.39 (d, 1H), 7.60 (d, 1H), 7.42 (m,
2H), 6.99 (m, 2H), 6.67 (brs, 1H), 5.24 (m, 1H), 3.63 (m, 1H), 3.24 (m, 1H), 1.90 (d, 3H).
MS m/z 463.3 (M+H)".
EXAMPLE 37b
(S)-3-(1-(3.4-difluorophenyl) propan-2-yl)-2-(3-hydroxypyridin-2-yl) 5-

(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one




EXAMPLE 38b 3-(1-(2
4-di f1 uor ophenyl ) propan- 2-yl) - 2-(3-hydroxypyri di n- 2-yl
wO 26p80kr1id | uor omet hyl ) pyri dol 4, 3- d] pyri m di n- B¢BH200mB2976
F/ F CF3ON \ N\ N HO'H NWR (400 MHz, CDC13) S
8.90 (d, 1H), 8.30 (d, 1H), 7.60 (d, 1H), 7.42 (m
2H), 6.99 (m |IH), 6.66 (mp 2H), 5.65 (m 1H), 3.63
(m 1H), 3.20 (m 1H), 1.90 (d, 3H). M5 nlz 463.2
(M+H) +. EXAMPLE 39
'H IQMRZ4OWHD£§Qﬂlbeﬁelﬂ Hy(h, THR -3(83(dh i €D, 839 10k rl Hal i7160 2d, 1 H), 782 (any

r 4
2n & 3408k M 6 s UL S SRR o Bl T 5 R 4 BR8P
MS(11t5M638.2(E/|)IH-H()+d, (1)H)(d 8. 17k|idd, 1H), 7.87 (d, 1H), 7.46
q, , 7.1 t, 1 £&%, (T, 1H) 679(t |
3-(12)@,:4-(8@4;?0};ht p : _A v_ ; " 3H)
dlpjgrgéihaggagozgm 71 EXAMPLE 40
uor ophenet hyl ) - 2- (3- hydro ridin-2-yl)-5-
(trifluoromnethyl)pyri é[zﬂf ié:’\xlgm glygy I4 |3|r_1| oﬁe)F
CF3 0\ NNNI—D/;&W MHz, CDC13) 8 8.85 (d,
1H), 8.28 (m 1H), 7! géé/\jb 7.37 (m 2H), 6.95
(m 4H), 5.01 (t, 2H), 2H). M5 mz 449.1
(M+rH) +. EXAMPLE 41
'H NMR (400 MHz, CDCl;) 8 8.90 (d, 1H), 8.30 (d, 1H), 7.60 (d, lH) 7.42 (m, 2H), 6.99 (m,

1H), 6.66 (m, 2H), 5.65 (m, 1H), 3.63 (m, 1H), 3.20 (m, 1H), 1.90 (d, 3H).
MS m/z 463.2 (M+H)".

EXAMPLE 38b
3-(1-(2.4-difluorophenyl)propan-2-yl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-
d]pyrimidin-4(3H)-one

HO
'H NMR (400 MHz, CDCl5) § 8.90 (d, 1H), 8.30 (d, 1H), 7.60 (d, 1H), 7.42 (m, 2H), 6.99 (m,
1H), 6.66 (m, 2H), 5.65 (m, 1H), 3.63 (m, 1H), 3.20 (m, 1H), 1.90 (d, 3H).
MS m/z 463.2 (M+H)".

EXAMPLE 39
3-(2-methoxyphenethyl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-
4(3H)-one

"H NMR (400 MHz, CDCl;) 8 10.64 (s, 1H), 8.87 (d, 1H), 8.17 (dd, 1H), 7.87 (d, 1H), 7.46 (dgq,
2H), 7.10 (dt, 1H), 6.81 (t, 1H), 6.79 (t, 1H), 6.721 (t, 1H), 3.97 (t, 2H), 3.45 (s, 3H), 2.75 (t, 2H).
MS m/z 443.1 (M+H)".



3-(5-fluoro-2-met hoxyphenet hyl ) - 2- (3- hydr oxypyri di n- 2-
yl)-5-(trifluoronethyl)pyrido[4, 3-

wolk@gnimigli n-4(3H) -one O CF3 ONN F A N HO pet/idedbb7/002976
(400 MHz, CDC13) 8 8.90 (d, 1H), 8.20 (d, 1H, 7.70
(d, 1H, 7.38 (m 2H), 6.80 (m 1H), 6.56 (m 2H),
3.40 (s, 3H), 3.01 (m 2H71 M5 mz 461.2 (M+H) +.
EXAVPLE 42
3-(2-fl uoro-6-net hoxyphenet hyl) - 2- (3- hydr oxypyri di n- 2-
yl)-5- (trlfluororrethyI)EéMQ&S

Jﬁﬂﬁﬁdréﬂh%eﬂwﬂhak%y&ﬂﬁlp%ﬁn 8.y1y-5\ erlHubrom®hpyrid b4 B pyRidin-
4_@.!:)4(1\3- hydroxypyr| d| n- 2 yI) 3 (1- ( 2- met hoxypheny! ) pr opan
-2-yl)-5-(trifl uororrethyl)pyrl dol 4, 3-
d] pyri m di n-4(3H) - one -~ N\ O HO WO
2008/ 041118 PCT/ | BZOO "H NMR (400 MHz,
CD30D) S 8.90 (d, ; &m IH), 7.70 (d, 1H),
7.40 (m 2H), 710 (t .90 (d, 1H), 670(d,
6.61 (t, 1H), 4.45 m , 3.40 (s, 3H), 3.39

1 ’ , . 3
H ‘\EI%WM%EB ﬁ§§ [ 117! 838 oh, Ay, 35, By, H % (#2%1)36.95 (m,
4H)25.Q13t,liyldr3c$>lytp2/hﬂ. NiST/2448.) ABEHDL - ( 2- met hoxyphenyl ) pr opan
-2-yl)-5-(trifluoromet i #ol 4, 3-
d] pyri m di n-4(3H) - one %‘é_
3-(5-fluoro-2-methoxyphenethyl)-2-(3-hydroxypyridin-2-y1)-5-(trifluoromethylpyrido[4,3-
dlpvrimidin-4(3H)-one

HO
"H NMR (400 MHz, CDCl;) § 8.90 (d, 1H), 8.20 (d, 1H), 7.70 (d, 1H), 7.38 (m, 2H), 6.80 (m,
1H), 6.56 (m, 2H), 3.40 (s, 3H), 3.01 (m, 2H). MS m/z 461.2 (M+H)".
‘ EXAMPLE 42
3-(2-fluoro-6-methoxyphenethyl)-2-( 3-hydroxypyridin-2-yD)-5-(trifluoromethy)pyrido[4.3-
dlpyrimidin-4(3H)-one

AN O
HO | 7
MS m/z 461 (M+H)".
EXAMPLE 43

2-(3-hydroxypyridin-2-yD-3-(1-(2-methoxyphenyl)propan-2-yl)-5-(trifluoromethyl)pyrido[4,3-
dlpyrimidin-4(3H)-one




(VN / N N O, HO'H NW (400 MHz, CD30D) S

8.90 (d, IH, 810 (m 1H), 7.70 (d, IH), 7.40 (m
w@bhos/oriii® (t, 1H), 6.90 (d, IH), 6.70 (d, 1H¢T/826d7/002976
(t, 1H), 4.45 (m 1H), 3.40 (s, 3H), 3.39 (m 1H 3.01
(m 2H), 1.75 (d, 3H). M5 miz 457.3 (MtH)+. EXAMPLE

43b 72

2- (3- hydroxypyridi n-2-yl)-3-(1-(2-nmet hoxvphenyl) propan
-2-yl)-5-(trifluoromethyl)pyrido[4,3- d]pyrimdin-4(3
NHYIRMQ@ Mz, OD30D) & 8.90i(4, 1H), 84PNHN®) O (d,H VRO ZEDMHO (1,

1H) 3 1}§ %’{_(ﬁ(ﬁ L(;ﬂ 6@1"& 1HS: 4&)9 (&1”%8 i%ods,%i{'ib%.iqgm7%}'r%3d01 (m,
2H)1w5<d@m1M§mzw(M¢HA5 (m 1H), 3.40 (s, 3H), 3.39

(m 1H) 3.01 (m 2H) EXARPLEG3a 3H . M5B mz 457.3
(MeH) +. EXAVPLE 4 ,

Ipyrlmdln 4(3H)-one CF O e-- N F HO 'H NMR (400
MHz, CDC13) S 8.75 (d, ¢ (brs, 1H), 7.51 (d,
1H), 7.36 (t, 2H), 7.  6.95 (m 2H), 6.84
(m 2H), 6.76 (t, 1H) S\.A odH), 3.48 (dd, 1H),
3.24 (dd, 1H), 2.41 (m 1Hl_J2.29 (m 1H), 0.91 (t,
3H). M5 miz 458.3 (M+H) +. "W\D 2008/ 041118

'H MI@(BMHZ/@Q@BY&SWQ EHAWFPDEMLH) 7.70 (d, 1H), 7.40 (m, 2H), 7. 10(t

o e r
5 50%a! bt Qo ey R IESTE: 13 A7 MO LI T o
2H)d]. Py 3H)AMB mi{ SA3-BREDE O /
EXAMPLE 43b
2-(3-hydroxypyridin-2-y1)-3-(1-(2-methoxyphenyl)propan-2-yl)-5-(trifluoromethypyrido[4.3-

dlpyrimidin-4(3H)-one
CF, O
NT N
l = N/JINj o<
Ho” N

'H NMR (400 MHz, CD;0D) & 8.90 (d, 1H), 8.10 (m, 1H), 7.70 (d, 1H), 7.40 (m, 2H), 7.10 (,
1H), 6.90 (d, 1H), 6.70 (d, 1H), 6.61 (t, 1H), 4.45 (m, 1H), 3.40 (s, 3H), 3.39 (m, 1H) 3.01 (m,
2H), 1.75 (d, 3H). MS m/z 457.3 (M+H)".

EXAMPLE 44
3-(1-(2-fluorophenyl)butan-2-yl)-2-(3-hydroxypyridin-2-yD)-5-(trifluoromethyl)pyrido[4,3-
dlpyrimidin-4(3H)-one

'H NMR (400 MHz, CDCl;) 8 8.75 (d, 1H), 8.07 (brs, 1H), 7.51 (d, 1H), 7.36 (t, 2H), 7.07 (m,
2H), 6.95 (m, 2H), 6.84 (m, 2H), 6.76 (t, 1H), 4.48 (m, 1H), 3.48 (dd, 1H), 3.24 (dd, 1H), 2.41
(m, 1H), 2.29 (m, 1H), 0.91 (t, 3H). MS m/z 458.3 (M+H)".



CF3 O NN Il N HO'"H NWR (400 MHz, CD3OD) S 8.90
(d, 1H), 8.18 (d, 1H), 7.80 (d, 1H), 7.45 (m 2H),

we20904mis 1H), 6.85 (m 1H), 6.79 (d, 1H), 4.261/(Bm07/002976
2H), 3.60 (s, 3H), 2.99 (m 2H). M5 mz 461.2 (MH) +.
EXAMPLE 46
3-(2-cycl opentyl et hyl)-2-(33 hydroxypyridin-2-yl)-5-(tr
i fluoronethyl)pyrido[4, 3-d[pyrimdin- 4 3H -one CF3 O
NN v / N NN HO'H NWR (400 MHz, dnso-d6) S 10.64
(s, 1H), 8.87 (d, 1H), EXAMPIERS 1H), 7.86 (d, 1H),

3-3 b4 Hﬂkthmglbaenetﬁylyz - dexy;%l_nim Zlylﬂg (t‘lhﬁmbméilg’l;)fvrgdo%}

d

(brm .69 (brm ZH). .
-ne

3-(2-cycl ohexyl et hyl ) -
fluoronet hyl) pyrido[ 4,
N~NI117/ N NHO/
10.62 (s, 1H), 8.87 (
1H), 7.43 (m 2H), 3. ( H, 1.48 (brm 5H),

1.50-1.25 (m 7H), 1.00 (m , 0.58 (m 2H). M5 niz

1 R oo Y Cblon P MBE 187348 (4 110, 7,804, 110, 745 m 21 699 gm.
1H)y6.35 @ (1), 679 chitli):r&tzﬁyh )2B8).13 606§, 3B 2.98 [1py2H) VI8 vz 461 3 (M-+H)".
H) - one WD 2008/ 041118 RGTLAIB0Q7/ 002976 74 CF3 O - N

N' v 11 N
3-(2-cyclopentylethyl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-

4(3H)-one

droxypyridin-2-yl)-5-(tri
in- 4(3H) -one CF3 0
MHz, dnso-d6) S

8. 15 (dd, IH), 7.86 (d,

HO
'H NMR (400 MHz, dmso-dg) & 10.64 (s, 1H), 8.87 (d, 1H), 8.15 (dd, 1H), 7.86 (d, 1H), 7.43 (m,
2H), 3.77 (brm, 2H), 1.48 (brm, 5H), 1.34 (brm, 4H), 0.69 (brm, 2H). MS nvz 405.2 (M+H)".
EXAMPLE 47
3-(2-cyclohexylethyl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-d|pyrimidin-
4(3H)-one

HO
"H NMR (400 MHz, dmso-dg)  10.62 (s, 1H), 8.87 (d, 1H), 8.15 (dd, 1H), 7.86 (d, 1H), 7.43 (m,
2H), 3.81 (m, 2H), 1.48 (brm, SH), 1.50-1.25 (m, 7H), 1.00 (m, 4H), 0.58 (m, 2H). MS m/z 419.2
M+H)".
EXAMPLE 48a
(R)-3-(1-cyclohexylpropan-2-y1)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-
dlpyrimidin-4(3H)-one




HO 'H NWMR (400 MHz, dnso-d6) S 10.61 (s, 1H), 8.85 (d,

1H), 8.12 (dd, 1H), 7.83 (d, 1H, 7.39 (m 2H), 3.97
w@ boosioattkd, 1.82 (m 1H), 1.72 (m 1H), 1.46 (poT/BB4e7/002976

1.42 (d, 3H, 1.35 (m 2H), 1.17- 0.93 (m 5H), 0.66

(m 1H), 0.56 (m 1H). M5 miz 433.3 (MtH)+. EXAMPLE

48b 74

(S)-3-(1-cycl ohexypropan-2-yl)-2-(3-hydroxypyridin-2-y

[)-5-(trifluoronethyl)pyridol4,3-

d] pyri m di n-4(3H) - one ¢&& oNN:

dmso-d6) S 10.61 (s, - , 1H), 8.12 (dd, 1H),

7.83 (d, 1H), 739(/2,N397(brs 1H), 1.82 (m

1H), 1.72 (m 1H) 1. Mm728), 1.42 (d, 3H), 1.35

(m 2H), 1.17- 0.93 (m 5H,>0.66 (m 1H) 0.56 (m

ol 500 81 M, ARS8 B 135 6 T

2H), 29%(bisetthy1.§2 Gn 1L §.72 (md Honetstiyl 21§)py42 @03PE)4!-35 (m, 2H), 1.17-

095k LBy Hod e P M el Muip B R 60 Ty
8.15 (dd, 1H), 7.85 (d,zéiw’,@t&ml (m 2H), 3.94 (m

(S)- j-H) cycl%h&%lp(omm Q-W ’2-(§ h?tﬁo;&ygvrxm vl)—%%&@lu@ometﬂiﬁmn@o{@ 2
157 (m 3H, 1.27 3H), 1.07 (m 4H),
d M5 iz 4213(M+H)+ EXAI\/PLESO

n
(R) 2- (3-fluoro-2- hydrgxxprﬂ}z@s (1- phenyl propan-2-y

H NMR (400 Mz,

i)-5-(trifluoromethyl)pyilid
d] pyri m di n-4(3H) - on 3N/ N\ Nvv NI\
HO / F WD 2008/ 0411187

007/ 002976 75 'H NMR
(400 MHz, CDC13) S 8.80 (@b , 7.60 (d, 1H), 7.2 (m
5H), 6.90 (m 1

'"H NMR (400 MHz, dmso-dg) & 10. 661 (s, 0ng n22.85 (d, 1H), 8.12 (dd, 1H), 7.83 (d, 1H), 7.39 (m,
2H), 3.97 (brs, 1H), 1.82 (m, 1H), 1.72 (m, 1H), 1.46 (m, 2H), 1.42 (d, 3H), 1.35 (m, 2H), 1.17-
0.93 (m, 5H), 0.66 (m, 1H), 0.56 (m, 1H). MS m/z 433.3 (M+H)".

EXAMPLE 49
(R,_S)-2-(3-hydroxypyridin-2-y1)-3-(2-(tetrahydro-2H-pyran-2-yl)ethyl)-5-

(trifluoromethyl)pyrido[4.3-d]pyrimidin-4(3H)-one

s N/ I N\
=

HO
'H NMR (400 MHz, dmso-dg) & 10.61 (s, 1H), 8.86 (d, 1H), 8.15 (dd, 1H), 7.85 (d, 1H), 7.41 (m,
2H), 3.94 (m, 1H), 3.79 (m, 1H), 3.56 (d, 1H), 3.10 (t, 1H), 3.02 (m, 1H), 1.57 (m, 3H), 1.27 (m,
3H), 1.07 (m, 4H), 0.93 (m, 1H). MS m/z 421.3 (M+H)".

EXAMPLE 50
(R)-2-(3-fluoro-2-hydroxyphenyl)-3-(1-phenylpropan-2-yD)-5-(trifluoromethyl)pyrido[4.3-
dlpyrimidin-4(3H)-one




1H), 6.67 (brs, 1H), 4.44 (m 1H), 3.63 (m 1H), 3.10

(m 1H, 1.90 (d, 3H). Ms nlz 444.3 (MH +. EXAVPLE
whioog)r12s (1 PCT/IB2007/002976

H i m dazol - 2-yl ) - 3- (1- phenyl propan-2-yl )-5-(trifl uorom

et hyl ) pyrido[4, 3-dl pyrimdin- 4 3H-one CF ON N\

N~"Y N H'HNW (400 MHz§ CDC13) S 8.79 (d, 1H),

7.58 (d, 1H), 7.4 (s, 1H) 730(d 1H), 710(m

4H), 6.98 1H), 3.70 3.30
H MR CRMENEDIEL b8 NP4, TH AL ET55.90 (. ), 6.0 (m,
1H)N§ 672(8 3r}gz4 i (%Pﬁﬁ?'%%@?&x hDﬁ))s 1‘&(99( PH)51 66 {d Sip MiomBtdys ) -
I hydr opyri do -
(M*;H)jpyrldln 3-yl ) acet ani de F CF O N ~ N\ NHN
~ O "'H NMVR (400 M, mmgﬁ 9.40 (brs, 1), 8. 98
.67 .

3-dpytimidin-

(31% 685(m 1H) 460(m 21 3.05 (m 2H). 2 10
(s, 3H. M5 nfz 4721(M1-H)+ EXAVPLE 53

(R) - 3-(1- phenyl propan<g- ) 2- azol -4-vl)-5-(triflu
or onet hyl)pyrl dof 4 3y 4(3H) one CF3 ON N
\' i NNI 'HNI\/RI( CDC13) S 8.99 (s, 1H),
8.89 (d, 1H) 7.60 (d 9(s 1H), 7.10 (m
3H), 6.98 (m 2H), 461(mH 3.61 (m 2H), 3.10

'H ISI{/H{ (40'6|)MHZ, CDCI3S g 8.79 (d, 1H), 7.;? (5, I%I}, 42 (s, IH\)/,I+7'._90 (d, 1H), 7.10 (m,

4H), 6.98 (m, 1H), 3.70 (m, 1H), 3.30 (m, 1H), 1.90 (d, 3H). MS m/z 400.2 (M+H)".
EXAMPLE 52

N-(2-(3-(2-fluorophenethyl)-4-oxo0-5-(trifluoromethyl)-3.4-dihydropyrido[4,3-d]pyrimidin-2-

yDpyridin-3-yDacetamide

N | =
HN Z
AO

'H NMR (400 MHz, CDCl5) & 9.40 (brs, 1H), 8.98 (d, 1H), 8.80 (d, 1H), 8.45 (m, 1H), 7.67 (d,
1H), 7.44 (m, 1H), 7.10 (m, 1H), 7.00 (m, 1H), 6.99 (m, 1H), 6.85 (m, 1H), 4.60 (m, 2H), 3.05
(m, 2H), 2.10 (s, 3H). MS m/z 472.1 (M+H)".

EXAMPLE 53
(R)-3-(1-phenylpropan-2-yl)-2-(thiazol-4-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-

CF3 [e] ;
N N/:\Q
D
S

'H NMR (400 MHz, CDCl;) 5 8.99 (s, 1H), 8.89 (d, 1H), 7.60 (d, 1H), 7.59 (s, 1H), 7.10 (m,
3H), 6.98 (m, 2H), 4.61 (m, 1H), 3.61 (m, 2H), 3.10 (m, 2H), 1.90 (d, 3H). MS m/z 417.2
(M+H)".

one



WO 2008/ 041118 PCT/ | B2007/ 002976 76 EXAMPLE 54
3-phenet hyl -2-(thi azol-4-yl)-5-(trifluoronethyl
wO pwsioslafs 4, 3-dlpvrinmdin-4(3 H-one CF3 O /pdd/iB2007/002976

N S~ "H NWR (400 MHz, CDC13) S 8.99 (s, 1H), 8.89 (d,
1H), 8.01 (s, 1H), 7.70 (d, 1H), 7.22 (m 5H), 4.60

(m 2H), 3.15 (m 2H), 3.246(m 1H). EXAWPLE 55

3- (2- net hoxyphenet hyl ) - 2- (2- hydr oxyphenyl ) -5-(tri fl uor
omsthyl)pyridof4 3-dl pyri m di n-4(3H)- one o/ CF3 0N

/  HO'H NWR (400 Mz, EBZAMPNE R 8. 82 (d, 1H), 7.65 (d,

3 pliHichyl E (ﬁ%z&'lilyl)lﬂmﬂ&&&u(ﬂbvrﬁm 3- cﬁp@ﬁmalmzta(f%)w H§3 79

, 4.60 (t :

301 (t 2H) I\/Sniz Wos( . EXAMPLE 56

3- (2f|uorophenethy|y§(iaéli 4-yl)-5-(trifluoromet
hyl ) pyri dof 4 3-dl pvrilm -one F/ CF3 ONS5 N
\ 11 / NI (400 I\/B|zCDC13)S899(s
1H),889(d 1H), 7.90 (s, IH), 7.79 (d, 1H), 7.22

'H 1?1{'3/&&1 S@W%ﬁ ?ES ?799%5')11{),%.8@ 2d, (0, 8Ms, 15790 @, $13)L7.32 (m,

SHY(HRHQ (n. 85k BAp ent2i).-3324(m. BReny| propan-2-yl ) -5-(trifl uoro

met hyl ) pyri dol 4 3-dl pvigxanpie %( 3H) -one CF3 O/ N N\

N H NMR (400 I\/HZ CDC1 : i . (d,.
thox enathyl)-2=2yh drxe Y 0 2 ) : -

one(m 1H), 3.0 (brm 1H), 1.90 (m 8H) . 1. 89 (d, 3H). MB
mz 402.3 (M+H) +. WD 2008/ 041118 PCT/ 1 B2007/ 002976

'H NMR (400 MHz, CDCl3) § 8.82 (d, 1H), 7.65 (d, 1H), 7.40 (m, 1H), 7.20 (m, 2H), 6.90 (m,

2H), 6.79 (d, 1H), 6.65 (m, 2H), 4.60 (t, 2H), 3.40 (s, 3H), 3.01 (t, 2H). MS m/z 442.3 (M+H)".
EXAMPLE 56

3-(2-fluorophenethyl)-2-(thiazol-4-y1)-5-(trifluoromethyl)pyrido[4.3-d]pyrimidin-4(3H)-one

F
CF, O
N N/\Ji)
| S>

"H NMR (400 MHz, CDCl3) 8 8.99 (s, 1H), 8.89 (d, 1H), 7.90 (s, 1H), 7.79 (d, 1H), 7.22 (m,
5H), 4.68 (m, 2H), 3.15 (m, 2H). MS m/z 421.3 (M+H)".
EXAMPLE 57

(R)-2-cyclopentyl-3-(1-phenylpropan-2-y1)-5-(trifluoromethyl)pyrido[4.3-d]pyrimidin-4(3H)-one

'H NMR (400 MHz, CDCl;) 8 8.79 (d, 1H), 7.59 (d, 1H), 7.2 (m, SH), 4.67 (brd, 1H), 3.69 (m,
1H), 3.30 (m, 1H), 3.0 (brm, 1H), 1.90 (m, 8H), 1.89 (d, 3H). MS m/z 402.3 (M+H)".



77 EXAMPLE 58
2-1sopropyl - 3-phenet hyl -5-(trifl uoronethyl)pyrido[ 4,
w@2@Bpyriign di n-4(3H)-one CF3 O N N 'H NVR (408civiR007/002976

CDC13) S 8.80 (d, 1H), 8.65 (d, IH, 7.35 (m 5H)

4.42 (m 2H), 3.13 (m 2H), 2.99 (m 1H), 1.90 (d,

6H). M5 mz 362.3 (M+H) +. BXAMPLE 59

2-cycl opentyl - 3- phenethyl-5-(trif|uoronethyl)pyrido[4,

3-dlpvrimdin-4(3H-one CF3 ON 11 N\ N 'H NWR (400

|sz CDC13) S 8.79 (d, EXAMPIE s (4, 1H), 7.35 (m
1-$-pHQeth P 5- xliﬂuoro%e ] WHOM%H)IDVHKHQQ-#BH@-oﬁdn 8H). M5

aZo(thia 4-yl)-5-(trifluorone
NN~ (3H) “one CF3 0 MMO N\ N
\ /I NN) S 'H 400 MHz, CDC13) S 8.89 (t,

2H), 8.70 (d, IH), 7. STH), 7.10 (m 1H), 6.79 -
(m 1H), 6.70 (m 1H), 6.60'(d, 1H), 4.80 (m 2H),

'H @%MEM%% EBhcr$s S dotca, 185)8:65%P 189,72 7333; 4 Mt 2m), 3.13 (m,

2H)32.996g Y}, 6198 dy bHY. IS W/zB862 8 iMal ] - 4- yI ) - 5- (trifluoromet

hyl)pyrldo[4 3- dlpvrI@MXNﬁﬁgéyﬂ one CF3 0 elzN'-'C
NI S'HNW (500 MHz, ppm 0. 78 0.95 (m 2
2cw;ﬁopemyl-{3‘,{1hnel— H uuw‘ pyrilofd. 33dipyrimidin- 4(3H)-one . 56-1.74

(m7H) 435452(n3 5 (d, 1 H, 8. 22 (d,

1 H, 8.86 (d, 1H), MS m z 409.5

(I\/H-H)+ WD 2008/ 0411 |8 %o 7/ 002976 78 EXAMPLE
4-

3- (2 nethoxyphenethyl
thyl)pyr|d0[4 3-dl pv

2\

2 (3 (2-cycl ohexyl et hyl) 5-(trifluoronethyl)-3,4
i R YENIRY 28 § 3704k A 8858, N 7. 8 hPEHZOM &l Lhif 3.10 (m,

2H), 2.00-1.6 (m, 8H). MS m/z 388.3 (M+H)".
EXAMPLE 60
3-(2-methoxyphenethyl)-2-(thiazol-4-y)-5-(trifluoromethyl)pyrido{4.3-d|pyrimidin-4(3H)-one

CF, O Meo:(j
N N
' s

N
TNy
S

'H NMR (400 MHz, CDCl;) & 8.89 (t, 2H), 8.70 (d, 1H), 7.45 (s, 1H), 7.10 (m, 1H), 6.79 (m,
1H), 6.70 (m, 1H), 6.60 (d, 1H), 4.80 (m, 2H), 3.40 (s, 3H), 3.0 (t, 2H), MS m/z 433.4 (M+H)".
EXAMPLE 61

3-(2-cyclohexylethyl)-2-(thiazol-4-

'H NMR (500 MHz, CDCl;) 8 ppm 0.78-0.95 (m, 2 H), 1.07-1.25 (m, 3 H), 1.24-1.34 (m, 1 H),
1.56-1.74 (m, 7 H), 4.35-4.52 (m, 2 H), 7.75 (d, 1 H), 8.22 (d, 1 H), 8.86 (d, 1H), 8.98 (d, 1H).
MS m/z 409.5 (M+H)".



CF3 0 N- N i N NC "HNW (500 Mz, CDC13) 8 (ppm

0.67-0.80 (m 2 H), 1.03-1.20 (m 4H), 1.44 (d, 2 H),
wd2804th167 (m 2 H), 1.57-1.65 (m 3H), 3. 87-dcOdB200m002976

2 H, 7.64 (d, 1H), 7.70-7.81 (m 2 H), 7.85 (t, 1H),

7.93 (d, 1H), 8.91 (d, 1H. M5 mlz 427.5 (M+H) +.

EXAMPLE 63 78

2- (3-am nopyridin-2-yl)-3-phenethyl -5-(trifl uoromet hyl

) pyrido[ 4, 3-dl pyrimdin-4(3 -one CF3 ON N NN,

H2N / ' H NVR (400 Mz, 8.84 (d, 1H), 8.17 (q,
2- (ﬂ@cyclgheﬁﬁetﬁﬁ) 4-34d)5- (tZﬂu?JorﬁJﬂByl)w dthdchp%nédn 3-dfpimidin-£16
ZH), 4.68 (s, br, ZH), 4. (m 2H), 3.11 (m 2H).

y_llbw_mzésmz 4 (MrH) +. EXAI\/PLE 64
N- (2- (4- oxo- 3- phenet hylcpo (tri oronet hyl ) - 3, 4-di hydr
opyridol 4, 3-dl pyrim g2z i di n-3-
yl ) met hanesul f onam de ¢ LN N ~I NN HNI / 0o
"H NVR (400 Mz, CDCL3) 8'8J9d (s, 1H), 8.90 (d, 1H),
8.55 (dd, 1H), 8.12 (dd, WE)77.70 (d, 1H), 7.52 (dd,
"H MR (500- 1\21223 bmcl 13$81ipp§130@7 o(smr;in 22!-1)1)5 1 63 440 (a2 H)44 (82119, 1.50-
15%(9;1 2Hl;|)1 57-1.65 (m(3H) 3'2;9-402 (m, 2H) 764 (, 1H),770H’) 81 (m, 2[54) +§':5 t,
1H)37.§§<F(ﬁ{)f$.%qu?§)emd%@Fmpﬁmfﬂ)yl) 2- (thiazol -4-yl)-5-(
trifluoronethyl)pyrido - rimdin- 4 3H -one F /
CF3 ONN\ 11 N WO ZOOMCT/ | B2007/ 002976 79
2-(3-aminopyridin-2-yl)-3-phenethyl-5- trlﬂuorometh Dpyrido[4,3-d]pyrimidin-4(3H
CF; 0O

S5

'H NMR (400 MHz, CDCl3) 8 8.84 (d, 1H), 8.17 (q, 1H), 7.69 (d, 1H), 7.27 (m, 1H), 7.18 (m,

4H), 7.06 (m, 2H), 4.68 (s, br, 2H), 4.38 (m, 2H), 3.11 (m, 2H). MS m/z 412.4 (M+H)".
EXAMPLE 64

N-(2-(4-0x0-3-phenethyl-5-(trifluoromethyl)-3.4-dihydropyridof4.3-d]pyrimidin-2-yl)pyridin-3-

TR /\/@
o9,

yl)methanesulfonamide

NS
HN™
o’S‘o

"H NMR (400 MHz, CDCl;) § 8.94 (s, 1H), 8.90 (d, 1H), 8.55 (dd, 1H), 8.12 (dd, 1H), 7.70 (d,
1H), 7.52 (dd, 1H), 7.22 (m, 3H), 7.07 (m, 2H), 4.44 (m, 2H), 3.19 (m, 2H), 3.11 (s, 3H). MS m/z
490.5 (M+H)".

EXAMPLE 65
3-(1-(2-fluorophenyl)propan-2-y1)-2-(thiazol-4-yl)-5-(trifluoromethyl)pyrido[4.3-d]pyrimidin-

4(3H)-one
F
P — N
Y
S




"H NMR (400 MHz, CDCl13) S 8.99 (s, 1H), 8.89 (d, 1H),
7.65 (d, 1H), 7.59 (s, 1H), 7.18 (m 1H), 6.99 (m
wdbkhosob1& (m 2H), 4.88 (m 1H), 3.60 (m 1H)pcBIE207/002976
(m 1H), 1.90 (d, 3H). M5 nmlz 435.2 (M+H)+. EXAMPLE 66
2- (3-hydroxypyridin-2-yl)-3-isopentyl-5-(trifluoroneth
yI)pyridof 4, 3-dlpyrimdim4(3H-one CF3 0 N- N' N
N\ HO 'H NWR (400 MHz, dnso-d6) SlO 63 (s 1H) 8. 87
(d, 1H), 8.16 (m 1H), 7.86 (d, ? é
'H MR @AQOtMHZ [GPCls1 3 AROTs. 2H). B89 (R HH). 7 55311({&75 H)leélwnz

1H (R ke MRl 617H 360 (m, 1), 3,05 (m, 1H) 1.90 (d, 3H
) &93(%}1 igg‘rox p@?la%lxln ) ((tet%ahym Q’H-p(ray)n 4-

MS]})/ZJ‘}AS)Z-(E’I%H fl uor omst hyI ) pyr| dof 4, 3-

dQri m di n-4(3H)-one OE)@-MBPLQ;(;};] \' NNN HO'H NWR
(400 MHz, dnso-d6) S 10.66 Z I—I), 8.87 (d, 1H) _8.16
rox1dm- -W)s3-isppentylh 3 C 43 dpy d ]

3. 64 (dd 2H) 3.03 (dth325H) %‘ 76 (m 1H) 1.24 (d,
2H), 0.94 (dq, 2H). 3 (M+H) +. EXAMPLE 68

2- (3-hydroxypyridi n- 2 l/ H: (tetrahydro-2Hp ry
an-4-yl)ethyl)- 5(tr|flu01N yI)pyr|d0[4 3-
ddlpyrlmd|n4(3H) oneCFS*Q)~O N~NI ~NN HO 'H

H R (Q@Hmso &ng% g'36()5 %) 4878 188, ﬂé'(ﬂn 1. 93¢ (@llH)lii'th (m,

2H)p39 (. 3Hp4 4@d@|28 (), é581(2 5%) Néﬁrwf 319&6M(’rg3 2H) | 1 26

(m 3H), 0.86 (dq, 2H pxMMriEze7 421. 2 ('VH'|)+ VO
2008/ 041118 PCT/1B2007/002976 80 EXAMP E
2-(3-hydroxypyridin-2-yl)-3-((tetrahydro-2H-pyran-4-yl)methyl)-5-(trifluoromethyl)pyrido[4,3-

d]pyrimidin-4(3H)-one

"H NMR (400 MHz, dmso-dg) & 10.66 (s, 1H), 8.87 (d, 1H), 8.16 (dd, 1H), 7.86 (d, 1H), 7.42 (m,
- 2H), 3.79 (d, 2H), 3.64 (dd, 2H), 3.03 (dt, 2H), 1.76 (m, 1H), 1.24 (d, 2H), 0.94 (dq, 2H). MS
m/z 407.3 (M+H)".

EXAMPLE 68
2-(3-hydroxypyridin-2-yl)-3-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-5-(trifluoromethyl)pyrido[4.3-

d]pyrimidin-4(3H)-one

HO
'H NMR (400 MHz, dmso-dg) 8 10.68 (s, 1H), 8.91 (d, 1H), 8.19 (dd, 1H), 7.80 (d, 1H), 7.47 (m,
2H), 3.86 (t, 2H), 3.66 (dd, 2H), 3.12 (t, 2H), 1.46 (q, 2H), 1.26 (m, 3H), 0.86 (dq, 2H). MS m/z
421.2 (M+H)".




3-(2-fl uoro-5-nmet hoxyphenet hyl ) - 2- (3- hydr oxypyri di n- 2-
yl)-5-(trifluoronmethyl)pyrido [4, 3- dl pyrimdin-4(3
wohoogpene 3 0O F NI NON- NI HOIA M nlzpdfiiB2007/002976
(M-H) +. EXAMPLE 70
3-(2-fluoro-3-nmet hoxyphenet hyl ) - 2- (3- hydr oxypyri di n- 2-
yl)-5-(trifluoronethyl)pyrgeof 4, 3-
dl pyrimdin-4(3H-one 0 CF3 O NF\ NN HO'H NWR
(400 MHz, CD30D) 8 8.90 (d, 1H), 8.20 (d, 1H), 7.89
(d, 1H), 7.56 (m 2H), BXAMPIEGY 1H), 6.76 (m 1H),
3- (26ﬂHl,)éﬁ) f %etr%&z_sl)pﬁenﬁm%g) %-Qﬂyd?(u»pyr%m@f!vls §-'(trlﬁharomgthﬁ%yﬁ&3[4 3-
dipginidin d@HHioner ophenet hyl ) - 4- oxo- 5- (t r| fI uor onet hyl ) -3, 4

~di hydrogw nazol i n- 2- li enzm r| I e CFS ON N, F
7. 64 (t
| (th °/ 01 (t 1H), 6.96

N'H NWVR (400 MHz,
1H), 7.25 (m 6H), 781
(t, 1H), 4.32 (t, 2H)Y Nﬁﬁl/\'tj, 2H). M5 miz 438.0
( M+H) +. EXAMPLE 72 7
N-(2- (3-(2-fluorophenethyl)-4-oxo-5-(trifluoronethyl)-

MSIWMQM(WHbopyH do [4, 3-dlpyrinidin-2-

yl) pyridin-3-yl)-2, 2, 2gtANbiyofooacetamde CF3 0 N N
N~N HN F3CIl O V\D 20087041118 PCT/ 1 B2007/ 002976
3-(23ﬂ_uoro-3—methoxyphenethyl)—2—(3—hvdroxypyrldm—Z-yl)-5-(trlﬂuoromethyl)pvrldo[4,3-

d]pyrimidin-4(3H)-one

HO
'H NMR (400 MHz, CD;0D) § 8.90 (d, 1H), 8.20 (d, 1H), 7.89 (d, 1H), 7.56 (m, 2H), 6.90 (t,
1H), 6.76 (m, 1H), 6.56 (d, 1H), 4.30 (m, 2H), 3.64 (s, 3H), 2.99 (m, 2H). MS m/z 461.2 (M+H)".
EXAMPLE 71
2-(3-(2-fluorophenethyl)-4-oxo-5-(trifluoromethyl)-3.4-dihydroquinazolin-2-yl)benzonitrile

CF; O
e
N F
Z

"H NMR (400 MHz, CDCl;) & 7.68 (t, 1H), 7.64 (t, 1H), 7.25 (m, 6H), 7.14 (m, 1H), 7.01 (t, 1H),
6.96 (t, 1H), 4.32 (t, 2H), 3.06 (t, 2H). MS m/z 438.0 (M+H)".

EXAMPLE 72
N-(2-(3-(2-fluorophenethyl)-4-oxo-5-(trifluoromethyl)-3.4-dihydropyrido[4.3-d]pyrimidin-2-

yDpyridin-3-y1)-2.2.2-trifluoroacetamide




"H NWR (400 MHz, CDC13) 8 11.45 (s, 1H), 9.99 (d, 1H)
8.79 (d, 1H), 8.55 (d, 1H), 7.76 (d, 1H), 7.50 (m
wdbkjogoaiid (m I1H), 6.90 (m 1H), 6.70 (m 1H) PCHIEX907/002976
(m 2H), 3.05 (m 2H). M5 mz 526.3 (MH) +. EXAVPLE
73 (R-2 2
2-trif|uoro-N-(2-(4-oxo-3-$ﬂ-pheny|propan-2-y|)-5-(tri
fl uoronethyl)-3, 4- dihydropyrido[4,3-dl pvrim din-2
yl) pyri di n- 3- yl)acetanlde CF3 OMe NN 11 i N NHN/
'H NIGICHED0 MG, CRCNMR 1{ 480, Nz 9-900CED) 8.89 (01 1958.§5(d, 1R 7.76 (d,

| 1H)97’_§)9(ng,q12&17}1§ (m8ﬁ)7)96 %@%H(-T') 6. 7§LI§OIH(%% 993(150 2H)73 6:5(11( {0, ms
m2 623 M3, 70 (m  1H), 2.95 (m 1H), 2.01 (d 3H). MS

mz 520.3 (M+H) +. EXAMBKEMALE 7
R 3 cyclohexyl 2- (3 hydroxypyrla n 2- I)-5-(

dlhymoywldaﬁaa hpwgﬁdlemwngm@am 8.99 (d, 1H

= -

d, 1H) 743(m 2H), 4.80 (m 1H),

265(m 2H) ) 1.50-15250( e 8 MS niz 391.3 (M+H) +.
EXAMPLE 75 3-(cycl oh -(3-h dy -
roxypyridin-2-yl)-5-(tpifl orNonethyI)pyrldo[4 3-dl pyri
m din- 4 3H -one CF3 N |~~N\NI HO ' H NVR
(400 MHz, CDC13) 6 12.39 § 1H), 8.99 (d, 1H), 8.30
(d, 1H), 7.70-(d, 1H), (m 2H), 5.0 (brs, 2H),
1.50-1.25 (m 10H). N5 rfz 305.4 (MtH)+. WO

'H NMR 4004411 8DPEYTE 1182071190289 @, 11828.79 (d, 1H), 8.60 (d, 1H), 7.66 (m,

1H), 7.44 (d, 1H), 7.00 (m, 2H), 6.79 (m, 2H), 4.69 (m, 1H), 3.70 (m, 1H), 2.95 (m, 1H), 2.01 (d,
3H). MS m/z 520.3 (M+H)".
EXAMPLE 74
3-cyclohexyl-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4.3-d|pyrimidin-4(3H)-one

HO
"H NMR (400 MHz, CDCl5) 8 8.99 (d, 1H), 8.25 (d, 1H), 7.77 (d, 1H), 7.43 (m, 2H),'4.80 (m,
1H), 2.65 (m, 2H),) 1.50-1.25 (m, 8H). MS m/z 391.3 (M+H)".

EXAMPLE 75
3-(cyclohexylmethyl)-2-(3-hydroxypyridin-2-yD)-5-(trifluoromethyl)pyrido[4.3-d]pyrimidin-
4(3H)-one

HO
'H NMR (400 MHz, CDCl;) § 12.39 (bfs, 1H), 8.99 (d, 1H), 8.30 (d, 1H), 7.70 (d, 1H), 7.43 (m,
2H), 5.0 (brs, 2H), 1.50-1.25 (m, 10H). MS m/z 405.4 (M+H)".



EXAMPLE 76
3-Phenet hvl -5-trifluoronethyl-2-(3-trifluoronethyl-pyr
wo gliogrei1isy) - 3H pyri do[ 4, 3-dl pyri nmi di n-4- one GKSI/B2005/0dk976
N F3C'H NWR (400 MHz, CD30OD) S 9.02 (d, 1H);
8.91-8.92 (d, 1H); 8.25-8.27 (d, 1H); 7.78-7.79, (m
2H); 7.22-7.23 (m 3H); 7.827.02 (d, 2H); 3.95 (br,
2H), 3.10-3.14 (t, 2H). MSs mz 465.5 (MH)+. EXAMPLE
77 CF3 ON ~ N\ N)NFC'H NWR (400 MHz, CD3OD) 8
8.88 (d, 1H): 8.87 (s, EXAMPIEM> g 24 (d, 1H): 7.73,
3- Pl?e-ngtgvl SZrlﬁ&)rélﬁethvl-aJ'(g trlﬂZo%QletByllrﬂlrlﬁlqu BH -p fiddf 3-8p R fmillid4-
2H); 3.88 (m 1IH); 3.64 (br, 1H), 3.36 (br, 1H); 1.59
omers  3H); 1.55 (br, 1H) LC M5 479.5 (M+H) +. EXAVPLE

78

2- (5-am not hi azol - Pen | -5-(trifluoronethyl
) pyri doJ 4, 3d]pyr|mNd| -one CF3 O/ N, N H2N
S To a solution of

2-(5-(2, 5-di rrethyl-ll—l-pyrro 2 yI)thi azol -4-yl)-3-phen
et hyl - 5-

'H IﬂMRu(ﬁ(POLMHé@sﬂP §ypo? (dd!ﬁl)ﬁﬁl PP iLFh: i2A-84( $4) B elB7- 79, (m,
2H)”§,2292@J(fh @ﬁ?'iomz @& ok oyvees:, Qﬁﬂ%oho I, Ox)| aWASNRYz 465.5
hydrochloridé (9.82 ng, 0.14mmol) and the m xture was

at ed up to 80 Cfor 60 hours. The reacti on was then
concentrated and puri f ipgAMPItH7A | ash chr omat ogr aphy
providing an off-white oI|d 5 mg). "H NWR (400
MHz, CDC13) 8872( (s 1H), 7.52 (d, |1
H, 7.30 (m 5H), m , 4.89 (t, 2H), 3.17
(t, 2H). M5 niz 418. 2008/ 041118
PCT/ 1 B2007/ 002976 83 EXA

' mﬂéozﬂﬁfpscz-ﬁaﬁg%gvsg&ggﬁyrﬁ% 2 %Qe”e‘%%' Saplrif buorom
2H); 7.20,7.19 (d, 3H); 6.98, 6.96 (d, 2H); 3.88 (m, 1H); 3.64 (br, 1H), 3.36 (br, 1H); 1.59 (s,
3H); 1.55 (br, 1H). LC/MS 479.5 (M+H)*.

EXAMPLE 78

HoN

To a solution of 2-(5-(2,5-dimethyl-1H-pyrrol-1-yl)thiazol-4-yl)-3-phenethyl-5-

(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one(7 mg, 0.014 mmol) in ethanol was added
hydroxylamine hydrochloride (9.82 mg, 0.14mmol) and the mixture was heated up to 80 °C for
60 hours. The reaction was then concentrated and purified with flash chromatography providing
an off-white solid (1.5 mg). 'H NMR (400 MHz, CDCl;) & 8.72 (d, 1H), 8.02 (s, 1H), 7.52 (d,
1H), 7.30 (m, 5H), 6.93 (s, br, 2H), 4.89 (t, 2H), 3.17 (t, 2H). MS m/z 418.3 (M+H)".



NN Fi F Prepared anal ogous to Exanple 1 starting
from 2-(difluoronethyl)benzal dehyde and 4- Am no- N
wob@eeifiyd - 2- (trifl uoronet hyl ) nicoti nam de. ' HdVEB206:A2976
MHz, CDC13) S 8.88 (d, 1H), 7.77 (d, 1H), 7.72 (d,
1H), 7.69 (t, 1H), 7.61 (t, 1H), 7.19 (m 4H), 6.89
(m 2H), 6.77 (t, 1H, 4.28(m 1H), 3.78 (m 1H)
2.95 (m 2H). M5 mz 446.4 (M+H) +. EXAMPLE 80
2-(3-(difluoromethvl)pyridin-2-yl)-3-phenethyl-5-(trif
Iuoronethyl)pyridof 4, EXAMBWETOni di n-4(3H)- one CF3 O
2. MiiDhsorDney bl ndt) 3Fohbnet- iR SR RN RBAUS b ik AN ohe
starting from Z2- (dlrluoronethyl pi col i nal dehyde and 4-
Ani no- N- phenet hyl - 2- (t F=fQ hyl ) ni coti nam de. 'H
NVR (400 MHz, CDCl13) ®°§78 1H), 8.19 (d, 1H
7.72 (d, 1H), 7.67 (m 19 (m 4H), 7.02 (m
2H), 4.13 (m 2H), 3. \ H. MS mz 447.5 (MtH) +.
EXAMPLE 81 F
Prepared &a%gSﬂsQ&EX(ayﬂpﬁ hydrtingSropt Z-(diftuotan@emel)benkaldeRyde 2nd 4-Ainfido-N-

oSSR Ml S B R syl @Dy

1H),00.2%d,-1HY,. 7/6b (( mH), ¥.6Hjt, (H)7B19 (nf) 485 6 89 m, 2HH)6.77.(03H), 428 11D,

P lfdsdly bty e, ot 3L %
754(d 1H) 762- 7. BXAMALE30H) 7.90 (d, 1H) 8.89

A By 69 e e R fui e RB LA B d1pyrimidin-4G3rD)-
one 3- ( 2- cyclohexylethyl) 5- (trlfluoronethyl) 2-(3-(triflu
oronet hyl ) pyri di n-2 y|ERXfIdO|

N " °N
NN

Prepared analogous to Example 1 starting from 2-(difluoromethyl)picolinaldehyde and 4-
Amino-N-phenethyl-2-(trifluoromethyl)nicotinamide. 'H NMR (400 MHz, CDCl;) § 8.88 (d,
1H), 8.19 (d, 1H), 7.72 (d, 1H), 7.67 (m, 1H), 7.19 (m, 4H), 7.02 (m, 2H), 4.13 (m, 2H), 3.12 (m,
2H). MS m/z 447.5 (M+H)".

EXAMPLE 81
3-(2-cyclohexylethyl)-5-(trifluoromethyl)-2-(2-(trifluoromethyl)phenyl)pyrido[4.3-d[pyrimidin-
4(3H)-one

'H NMR (500 MHz, CDCl3) & ppm 0.55 - 0.71 (m, 1 H) 0.73 - 0.86 (m, 1 H) 1.03 - 1.19 (m, 3 H)
1.24-1.41 (m, 2 H) 1.46 - 1.67 (m, S H) 1.68 - 1.83 (m, 1 H) 3.38 - 3.52 (m, 1 H) 4.07 - 4.25 (m,
1 H) 7.54 (d, 1H) 7.69 - 7.84 (m, 3 H) 7.90 (d, 1H) 8.89 (d, 1H). MS m/z 470.5 (M+H)".



dd] pyrimdin-4(3H-one CF3 0 N I N N F3C '"H NWR
(500 MHz, CDC13) 8 ppm0.66-0.82 (m 2 H), 1.02-1.20

wa@ poosdatls 1.46 (d, 2 H, 1.54 1.71 (m 5 H), BcBB206&m002976
s., 2 H, 7.72 (dd, 1H, 7.76 (d, 1H, 8.25 (d, 1H),
8.89 (d, 1H), 8.96 (d, 1 H. MSmz 471.5 (M:H) +. The
follow ng table provides FRB4PR | C50 data for the
speci fied Exanples. The 1C505 are reported as
m cronol ar concentration with n being the nunber of
times the particul ar cdREYMRE82as assayed. Tabl e of

3- (ZF év'cl%ﬁ%x@@ﬁ@ly SQE'i‘fﬂﬁoroxEéﬁﬂpt B3-friffuckdateiR)bfetath- i HMVrldé‘M @

.39 4a 11 0.06 4b 4

Jﬂalag_ﬁéﬁﬁﬂg.os 6a 5 o 05 6b 3 1.40 7 6 0. 13 8 5
0.09 96 0.29 10 6 0,12, 11 46 12 12 0.25 13 8
0.07 14 8 0.17 15 4 o 8 17 2 11.0 18 5
12.3 19 1 >100 tfj%ﬁ

'H NMR (500 MHz, CDCl;) 8 ppm 0.66-0.82 (m, 2 H), 1.02-1.20 (m, 4 H), 1.46 (d, 2 H), 1.54-
1.71 (m, 5 H), 3.86 (br. s., 2 H), 7.72 (dd, 1H), 7.76 (d, 1H), 8.25 (d, 1H), 8.89 (d, 1H), 8.96 (d,
1H). MS m/z 471.5 (M+H)".

The following table provides FLIPR ICs, data for the specified Examples. The ICsq, are
reported as micromolar concentration with n being the number of times the particular compound

was assayed.

Table of FLIPR assay data
Example n= FLIPR ICsy (uM)
1 6 0.05
2 6 0.62
3 4 0.39
4a 11 0.06
4b 3 0.16
5 4 0.02
6 4 0.05
6a 5 0.05
6b 3 1.40
7 6 0.13
8 5 0.09
9 6 0.29
10 6 0.12
11 5 0.46
12 12 0.25
13 8 0.07
14 8 0.17
15 4 0.16
16 3 10.8
17 2 11.0
18 5 12.3
19 1 >100
20 1 >100
21 2 13.8
22 1 >100




20 1 >100 21 2 13.8 22 1 >100 WO 2008/041118

PCT/ 1 B2007/ 002976 85 23 3 13.7 24 1 2.60
w@000d021199 27 1 2.26 28 1 4.83 29 4 0.49

31 3 1.93 32 5 0.57 335 0.52 34 3 1.47

36 2 0.60 37a 11 .008 37b 3 2.12 38a 3 0.

25 1 3.01
3RCH1BR0d7/002976
35 6 0.38
02 38b 3

4.69 39 8 0.11 40 3 0.468541 7 0.25 42 3 1.12 43 2
1.12 43a 2 0.53 43b 4 61.3 44 4 2.44 45 2 1.87 46

30.29 47 6 0.06 48a 2 0

23 3 13.7
24 1 2.60
25 1 3.01
26 1 2.99
27 1 2.26
28 1 4.83
29 4 0.49
30 6 1.17
31 3 1.93
32 5 0.57
33 5 0.52
34 3 1.47
35 6 0.38
36 2 0.60
37a 11 .008
37b 3 2.12
38a 3 0.02
38b 3 4.69
39 8 0.11
40 3 0.46
41 7 0.25
42 3 1.12
43 2 1.12
43a 2 0.53
43b 4 61.3
44 4 2.44
45 2 1.87
46 3 0.29
47 6 0.06
48a 2 0.16
48b 2 1.69
49 2 0.48
50 8 0.03
51 4 0.11
52 2 0.23
53 6 0.26
54 4 0.71
55 5 0.72
56 6 1.54
57 2 1.67
58 4 4.68
59 4 7.79
60 4 23.2
61 2 0.50
62 2 4.63
63 2 0.77
64 2 61.8
65 4 10.5
65a 4 0.32




48b 2 1.69 49 2 0.48 50 8 0.03 51 4 0.11 52 2 0.23
53 6 0.26 54 4 0.71 555 0.72 56 6 1.54 57 2 1.67

woeododaf8 59 4 7.79 60 4 23.2 61 2 0.50

OB EIB2068)02976

63 2 0.77 64 2 61.8 65 4 10.5 65a 4 0.32 WO

2008/ 041118 PCT/1B2007/ 002976 86 66 2 36.2 67 1
>1.00 68 1 >1.00 69 2 6688 770 2 61.9 71 4 0.42 72
4 0.94 73 40.20 74 2 47.8 75 2 10000 76 3 6.30

77 7 0.70_78 2 9.83 79 3 0.39

66 2 36.2
67 1 >1.00
68 1 >1.00
69 2 66.9
70 2 61.9
71 4 0.42
72 4 0.94
73 4 0.20
74 2 47.8
75 2 10000
76 3 6.30
71 7 0.70
78 2 9.83
79 3 0.39
80 2 0.30
81 2 7.89
82 2 2.53

All documents cited in this application, including scientific publications, patents and

patent applications, are hereby incorporated by reference in their entirety.



80 2 0.30 81 2 7.89 82 2 2.53 All docunents cited in
this application, including scientific publications,
waesheniigiend patent applications, are hereby pcT/iB2007/002976
i ncorporated by reference in their entirety.
2008/ 041118 PCT/ 1 B2007/ 002976 87 What is clained is:
1. A conpound of formula I8R3 0O R N N1-11 R4 N Rz
R5 1 wherein R is -Qor (Cl-C6alkyl-Q R2 is
(Cl-Co)al kyl, (C3-C7)cycloal kyl, aryl or heteroaryl;
wherein said aryl or heteroaryl is substituted with
Whitygddaised isnd addi tional |y said (Cl-C6)al kyl ,
(C3- Cﬁ)cycloalkyl aryl or heteroaryl within the
I defA pemrosrd offorrnlail s optionally substituted with one to
three substituents |ndébend tly selected from hal o,
cyano, trifluoronethyl | trifj uoropethoxy,
(Cl1- 08) al kyl , (Cl1- C6) ornhydroxy; R3 is
hydr ogen, (Cl- CB)aIk I, ( -C7)cyc|oa|ky|
(C1- C6) al kyl - Eé ,OR6, or NR7RS;
wherein said (Cl ) al Kyl Ut3 Cfcycl oal kyl, aryl or
heteroaryl is optionallgy substituted with one to
three substituents independently sel ected from hal o,
no, trifluoronethyl, trifluoromethoxy,
1 - C6) alk% (C1- C6) al koxy, NR7R8 or hydroxy; R4 and
RiRHQ ar € 1-€ake ﬂﬂhdependently hydr ogen, hal o, cyano,
R’ 1£ﬁ@ <Cakal {@é'cﬁe 6amﬁ|a}y}’o§ié@§;af&g\th@[@m%lﬁ Bryl &Rtefolryl BT €€
u

oro, ary et eroar ch
SUb%’é‘E‘fﬁ]rwlgﬂt}’éroi‘%aqdﬁa@ﬂ%ﬂ@éﬁtq (§:, F@g_lkrl;@%—pk)ﬂcloalkyl aryl or heteroaryl

witHif e Gefinfiion loPRY iK ¥ptiondIGIuBsreM Gith ahéqys tréeClibstifaBntainidpendently
e

sieged o P gy iesirpg ol i Sherimsiok G F eaflopgf apughory o

hydfoxg- C7) cycl oal kyl , (C3-C7) cycl oal kyl - (Cl Co) al kyl

aryl, hete ryl y 8.
R Ehiiert e onoh Gr e POk € oMY bt i h OB N
whetrdin g (§ubfs)hliktlu(éhics)cqu3<ple antborthktgrogryl ie optevdallyfsnlv.smuha fwath one

to ﬂt}é(eds'h%}{ne% m(i%mgﬁ%)aﬂ:eléytkd frgg fxﬁg %&%\r% tnﬂﬁorgr?ééﬂyl &Sluolr?(methoxy,

occurrence endent ogen
(Clﬁ)aﬂcﬂs@ﬂsbikekmmmhbkoxym and R8 taken toget her

R* a\Mi kharE Qzﬁ:h 'inE;SeQQe%H B)ercyé@ﬁ %Qotcjﬂlﬁ% @, %Gﬁf F%h&ﬁll; Qb tReBwith

noer ed safuratéd, partially saturated or
mwﬁ%@ﬁ?ﬂaﬂgafﬂﬂﬁFéﬁWFPh@Ropt|onalIy contai ning one to

R® 4t ¥#h occurrence is independently (C,-Cg)alkyl, (Cs-C;)cycloalkyl, (Cs-Cy)cycloalkyl-(C,-
Cy)alkyl, aryl, heteroaryl, (C;-Cg)alkylaryl, or (C,-Cg)alkylheteroaryl; each of said (C;-Ce)alkyl,
(Cs-Cy)cycloalkyl, (C3-C;)cycloalkyl-(Cy-Cg)alkyl, aryl, heteroaryl, (C,-Ce)alkylaryl, or (C,;-
Cg)alkylheteroaryl optionally substituted with one to three substituents in/dependently selected

whe

from halo, hydroxy or (C;-Cs)alkyl;

R’ and R®, at each occurrence, are independently hydrogen, (C,-Cy)alkyl, or (C3-C;)cycloalkyl; or
R’ and R® taken together with the nitrogen to which they are attached form a 3 to 7 membered
fully saturated, partially saturated or fully unsaturated ring optionally containing one to two
additional heteroatoms independently selected from N(Rg)n; O or S(O),;

nisOor 1, provided n is 1 when NR®), is part of a fully saturated 3 to 7 membered ring and
further provided n is 0 when N(Rg)n is part of a fully unsaturated 3 to 7 membered ring;

pisO, 1 or2;



addi ti onal heteroatons independently selected from
N(RO),,; O or S(Op; nis O0or 1, provided nis 1 when
woNded411iss part of a fully saturated 3 to 7 newbers2607/002976
ring and further provided nis 0 when N(R9)" is part
of a fully unsaturated 3 to 7 nenbered ring; pis 0, 1
or 2; WD 2008/041118 PCT/ |1 8&007/002976 88 R9 is
hydrogen or (Cl-C6)al kyl; Q at each occurrence, is
i ndependently aryl or heteroaryl wherein said aryl or
R’ inkydeqeemenfC-Caalkydpt i onal |y substituted with one to
Q, & bR @ccﬁﬁ'&ﬁé '1§1H@e5&§leﬂtﬁqa@ SNERNalY. witleRChRGN BIQTEIeHﬁ}y@ns

cyano, i fl uoronmet hyl”, trifl uoromet hoxy, (Cl
opttgr@@jy aqbktypted tv@lorggg threg ég@ytttbq,ntslﬂwc&pw?ttlyé?le%ed from halo, cyano,
trlﬂﬁm&fl&ﬁﬁ eHflloEekhdiNox R GC F@J)fﬁl@ll gCsehdikdxher B@afoxy2. A

npound accor di claiml, wherein R2 is aryl or
or at?@t‘%‘?‘i?&‘l’%?ﬁ E‘isﬁ“ g‘ﬁreﬁfaar yl or heteroaryl is

substituted with hydroxy and optionally substituted

it t t t
R R e R
heteam’,)e ptsdb;hmteﬂ alith hydretyemiﬂ Optloﬁally/@ut{smﬂpd wiittl oBecto dhirehi Sn@tltuents
mdelgen%e gly se]fécte(ﬁ{o?n V\itbé & aik%x HX]% rog ﬁ?%@gé}éﬁhcgfg{ﬁcg%)?%%rsm(%éreof.
3- hydr oxy- pyrldln 2 yI |s optionally substituted wth
3, ?geA Ld.gggo}i\gioa;&batg bR »trt@féﬁn@@?@n}dr&y%ﬁt,@p&%%ywosew

UOI'O or har maCeut i'ca

pyridioceyht vehigredn sgall 2rhydrpay-ghsnyl of 3- hﬂ@TQW@GWOQ ﬁcwﬂatq{tg sybgfituted
withodr kB subMAGEHR iRddBendetly sSectdddd dY.cyalkoRNY ftdbSorRheny|

optionally substituted with one or two fluoro; or a
Paﬁﬁﬁ?ﬁﬁ@éﬂ??@éﬂ??“ﬁ@&@ﬁtabIe salt thereof. 5. A

conpound according to claim1, wherein R is phenethyl

or 1-meth henyl )ethyl, _,wherejn said
4 or AemEoBrEmn Eoprin’ Tt LRty ol B FEN e
optiomallp kubsrythte dvivitiorn e twodTuotonor alphhriacdrficallg acceptable salt thereof.
2- hydr oxy- phenyl or 3-hydroxy-pyridin-2-yl, wherein
sai d 2- hydroxy-phenyl or 3-hydroxy- pyrldln 2-yl is
5. optA omglolnyd aserpding towtaga 1, witeteindtl ds mhenethyb orsluiethylt2:(@hrngl)ethyl,
whelreﬁg&@ﬂgl%ﬁ{yl & 1FLARAY gg}eg%gmyt (EhafothiR! i¥ginla Rghdy Al e

ceutrcally e sa
or t‘c@m Bt 2ydoryibiegylton 3-dydpryriyridingr i wherin saigl 2-hydroxy-phenyl or

3- h)(dgL(Klggx)i(ﬂh KX\ is oﬁt%al%@ttﬂéd v@h oﬂé é/rI two st@ﬁt@gn%Elﬁdébend%

wherein said (Cl-C6)a , ary
selepfed taprp rigff2)aflky] @M%mwtlmﬁb%qal't %ff@tﬂablevtﬁlt H'e@ﬂfe to

three substituents i ndependently sel ected from hal o,
cyano, trifl uoronethyl trifluoronethoxy,
6 (L3R et Fetonch 0 By P RS RRbFRaC oI G 6N harvks
heteRday1, Rﬁvacrreﬂént Whéryid m@en Cs)arkylaarph& heeoat is 6tlohally substituted
..acce a co und a rding to
it TR rials P RE Ry el PR oo GRGEnlh

trif {1 amnetRxe, U Ci cahlky (CaCoalpdaNR'RS at ttydtolxyzraetbf VO

4 a%g QS geac ?dr m%%l@l%éﬁ%?t%%?y acﬁ%gﬂ)é S%l (;‘fp ound

accor uoronethyl
or a pharnaceutlcally
7. A compound according to claim 6, wherein R” is trifluoromethyl; or a pharmaceutically

acceptable salt thereof.



acceptable salt thereof. 9. A conpound according to
claim8, wherein R4 and R5 are each i ndependently
whyssogans or nethyl; or a pharmaceutically aceepigbém02976
salt thereof. 10. A conpound according to claim?9,
wherein R2 is aryl or heteroaryl, wherein said aryl or
heteroaryl is substituted 89th hydroxy and optionally
substituted with one to three substituents
i ndependently selected from (G -C6)al koxy or halo; or
8. a pheemagurd AcFsding ip cliie SthsmineR dairiflugrprastipifor a phapmaggutically
accdpRBRAMNEerdstcor ding to claim 10, wherein R2 is
hydr oxy- phenyl or hydroxy-pyridyl; wherein said
hydr oxy- phenyl or hydroxy-pyridyl is optionally
9. S u b&&dxﬁﬁéﬁnﬁﬁc&ﬂrdiﬂg ORRih 8, wheRin B'URGRT drél€dh Sidependently hydrogen

pendently sel ected fr Cl- C6) al koxy or fluoro;

or “&S’f a4 Ob%’g\aﬂ’ﬁééﬁ‘ﬂﬁlgéﬁeﬁtablﬁﬁagtgﬁ%%l e salt thereof. 12. A
compound according to claim1l, wherein R is

0. i erihecand e RBTR e R hAREy perin id eyt

hetes@by Gtsetghtifured mith hydsexy, andreptiopdllyenbstitutet! itk e to nhr@c sub stltuents

: I ' Le sal

aURCITRSEHALERLL . ASGRBLAEbA: A7 GRLISERRLg s o o
or 1-nethyl-2- (phenyl)ethyl mhereln sai d phenethyl

11. 0" A]-cJFﬁJomd acgorélpgk%%tra @6 kmkremzz m&a&gﬁﬁﬂexyl%wmtdxww@l

on phenyl wth one or uor o;
w eﬁﬂ*faiarﬁdtyénm phenylypr bYS’é‘é‘pitPé(B‘liyé ISﬁIIQnailmlP%'afted With ongto two
sub&xﬁﬂﬁt@ ihaEbeAdROy RiebBBd trén et 20 JaIdxy YHROLRY, Br dfharnfaceutically
droxy phenyl or 3-hydroxy- pyrldln 2-yl, wherein
m”%%?% JLgrefoxy- phenyl or 3-hydroxy-pyridin-2-yl is
optionally substituted wth one or two substituents

12 b RO 62 REREDE LirEe0R i Epapaby €l @jinerdt @

opucmlm aubstilutad ivk memgt\ioc:;ub:duauem ibdephmieatyrseletted forp lame tniwytyl or
metl?oxy ora ngtl%l%'flce5 10% %Cé/ t%yﬁa SE]Y hé:reofwner ein sai d phenet hyl

I'S optionally substituted
on phenyl with one or two substituents independently
sel P I

13. z@ J‘n%thtdr dp?égrélﬁé @ cfif IT 6 grhe%_ﬁ‘)l? 1%%{((31}1/({&%{/&9 Iim%_ﬁ)l Qﬁ/(?ﬁ@ﬁ%)ethyl,
whewmteqaéi me@g]yborz qqﬁyl@y,l-g)@hepﬂ@ﬁy] is gptlogallyyselpsgsygpd on phenyl with one

or tlY/ ficld; B¢ £phatmdcSurieflyl 0RBlablY satitfsddrt ut ed with one or two
substltuents i ndependent |y selected from (ClL-C3)alkyl

or hal o; WD 2008/041118 PCT/1B2007/002976 90 R3 is
14. ( Cl & E&npalitdaccordifgdo Ciaine v, GiHRRInkR s 2- fl)akox%)léﬂykéﬂ 3=Hydroay-y! ,

heteroaryl, or OR6; I )
Pyip oy hell B Ao s POV TRt B iy pibgiuted
witlSchtb st iwoutisdumitd iRdeperaieiity stlastaEfrons ((h$h)alkyledi halo; or a

hatnd ‘ﬂP nldent It bl Sah cte fromfluoro, cyano,
pa?? ﬁ%?gﬁﬁ? T tr| "uor onet hoxy, (Cl- C3)al kyl;
(C - C3)a|koxy, NR7R8 or hydroxy; and R4 and R5 are

5 S5 ChRMSHEDERbL ) 4R Ry e
whegaimsaist phenetfyl erl lanathyl-24plieadiedty] is ppsipnallyesulpstitited on ohesylswithragpe
or t\% substituents independently selected from halo or (C;-Cs)alkyl or (C;-C;)alkoxy;

R? is 2-hydroxy-phenyl or 3-hydroxy-pyridin-2-yl, wherein said 2-hydroxy-phenyl or 3-hydroxy-
pyridin-2-yl is optionally substituted with one or two substituents independently selected from

(C;-C3)alkyl or halo;



2- (2- Hydr oxy- phenyl ) - 3- phenet hyl -5-trifl uoronet hyl -3
H pyri do[ 4, 3-d] pyri - m di n- 4- one;
w@20080H10r 0- 2- hydr oxy- phenyl ) - 3- phenet hyl - 5- t¥d1f/iB2007m02976
et hyl - 3H pyri do[ 4, 3-d] pyri m di n- 4- one;
2- (3- Hydroxy-pyridin-2-yl)-3-phenethyl-5-trifluorometh
yl -3H pyrido[ 4, 3-d]pyrimahn-4-one; (R -
2- (2- Hydr oxy- phenyl ) - 3- (1- met hyl - 2- phenyl - et hy!| ) 5 tri
fl uoromet hyl - 3Hpyrido[ 4, 3- d] pyrim di n-4-one;
R’ i(CY- Lol 636 Jorrbaniiy, (B-GelalkybQharyL. lzetqswéﬂwrﬂ& hweseﬂsiatdr(ﬂ-
)| édﬁktﬂﬁt&u‘ WitP&R to three
Cgﬁﬂ&%ﬁ?&%&llﬁ%%ﬁﬂﬁ&@%ﬂyl %-Opg%- 3§ (1- net hyl - 2- phenyl - et
SUbSﬁSyIPI)tS gpen Ptl)bﬁeé?fé‘%/ ﬁ?;p ﬂgqrp r59;%00(6(flgforgmethyl trifluoromethoxy, (C,-
c3)amypxcl@ﬂkdi ANTOREsr hiyRoxyDhnd? - (3 Hydr oxy- pyridi n-2-yl) -
§ msthl- %fluorophen eth H%WI‘ i
R* and Rigr¢ ?aﬁBF‘S?PéP iy, ydrog eyl 41y, 0336*1 PYticglyRocspiahig salt
therédR) - 2- ( 3- Hydr oxy- pyri di n- 2-yl ) -
3-(1-met hyl -2-(2-fl uorophenyl)ethyl) -
5-trifluoronethyl-3H pyrido[4, 3-d] pyrimdin-4-one;
16. (S)A (ﬂm(p3ud'dyﬁ Elay t iected from Zheygkqup con51st1ng of:

2- (231\1&iroxy Ip nx'la ITEPth%ne hygilg[fgxgr%%g%trlzlﬁ-f g% él})%tfrd]%rbmldm-4 one

2- (32:4‘(029‘}}&‘@0’9%@%3 I)heﬁatléﬂﬁfmﬂmcomﬂyhyﬂpmm 3- d]pyr1m1d1n—4 one;
2- (33-1)%1537(&'3?819 OH)%y- Prkyn%/hle%'ﬁ‘fgp - Ijitﬂg%)gl}etghgﬂi}mgfﬁdgp )ﬂ‘lmlﬂm@»one
(R) 52-QrHydraxymberyD iyl n@rhyh3-pheykethyd):- 2y 9rpwptayl Hapyrigpld:3-

d]py%nﬁcﬁn&'o'd Qr o- 2- hydr oxy- phenyl) 3 [2 (2 fl uor o- phenyl ) -e
-5tr|fluororreth3/ H py L]
)] C?j' deﬁxmph@ul_)-ér{éwmethyl phenyl—ethyl) -5-tri uoromethyl -3H-pyrido[4,3-

dlpyfinfidinbege.0xy- phenyl ) - 7- et hyl - 3- (phenyl - et hyI )-5-trifl
t hyl 4-
EEses Ak s o AR g A TR
dlpykifyidip-4%né;r i f | uor omet hyl - 3H-pyri do[ 4, 3-
® g]fE’(%fﬁyﬁ}o%-B;rfﬁire h- Y0.Z085 Q%u&r%ph@%felhBﬁO?tr{ﬂQQ 48y1-3H-

pyrido[#,2-d{irifmidirod-onpheny| ) - et hyl ] - 2- (3- hydr oxy pyri din-2-y
@05 bl IR M P Rty A P
yndq{4 §1d)pygmidin-4-ongor onet hyl - 3H pyri do[ 4, 3-

s)-Sl Py d o0 aif- 3-(1-methyl-2-(2-f] henyl)ethyl)- 5-trifl thyl-3H-
®r l §r )gdyﬂllz%fo(pﬁgngll)(-euﬁmp en5)63)’)hy ?o“>?§/°m§yry| din

pyrldfzi£91d§ll>’5nltq“} -4-r%or onet hyl - 3H pyri do[ 4, 3-

2- (ZCH d: 1123-f2-@Lophenyl)ethyl)- 5-trifluoromethyl-3H-pyrido[4,3-d]pyrimidin-4-
)ray x%,gﬂeg)b Di f 1 uor o- phenyl ) -ethyl]-2-(3-hydroxy-pyridin

°“e 2- yI) 5-trifluoronethyl-3H pyrido[ 4, 3-
2-(2cHiyaydixiy prefly1 3 4B-Miesphenyl)ethyl)- 5-trifluoromethyl-3H-pyrido[4,3-d]pyrimidin-4-

one;
2-(3-Fluoro-2-hydroxy-phenyl)-3-[2-(2-fluoro-phenyl)-ethyl]-5-trifluoromethyl-3H-pyrido[4,3-
d]pyrimidin-4-one;
2-(2-Hydroxy-phenyl)-7-methyl-3-(phenyl-ethyl)-5-trifluoromethyl-3H-pyrido[4,3-d]pyrimidin-
4-one;
2-(3-Fluoro-2-hydroxy-phenyl)-3-[2-(3-fluoro-phenyl)-ethyl}-5-trifluoromethyl-3H-pyrido[4,3-
d]pyrimidin-4-one;



2- (2- Hydr oxy- phenyl ) - 5- met hyl am no- 3- phenet hyl - 3H pyri
do [4, 3-d]pyrimdin-4-one;
w@2do8/0kMds oxy- phenyl ) - 5-i sopr opyl am no- 3- phenepdwiB286+®2976
yrido[ 4, 3-d] pyri m di n- 4- one;
2- (2- Hydr oxy- phenyl ) - 3- phenet hyl - 5-pyrrolidin- |
-yl -3H pyrido[ 4, 3-d] pyri m €l n- 4- one;
2- (2- Hydr oxy- phenyl ) - 5- (4- et hyI p| pera2| n- I
-28/(1-)213 phenet hyl - 3H pyri do] 4, r -4- one;
52 Ecry e o DA IRy S Bt APy
d]p%fnh@iﬂh‘lm@ d] pyrim di nh4done
3. [%géd?lﬂquo al}eﬁw Ftllﬁllag %3 ﬂ@&%&iﬂ )I S)-t}i%ﬁfrgﬁaﬁytl LV pyn'&';[ﬁ’ X.
dlpymiidinhoglé;0xy - phenyl ) - 5- nor phol i n- 4-yl - 3- phenet hyl - 3H-p
i dal. 4, 3-d rimdin-4-one; .. . .
3-[%@&33@bvoa?-nh%’%ﬁt@-?é?hxfa%esxvyr.%ﬁéwr-‘)-trlﬁy%fﬂ%ﬁw&‘rwgfifz%}-
dpyrintidih4;0de;d- pyri m di n - 4- one; _
3- [2%(3%%) Hyor(ﬁ?ﬁéf\(x}/]l? 2t?1nl¥ b )3 Ry RS RS HAN B PRARNbnak Yy A8l 4 5-
d]p)&mﬁdmzfyplnez (2- hydr oxy phenyl ) - 3- phenet hyl - 3H pyri do

[
2- (2214)2(15%8%[) S%ﬂféﬁarﬁisupg%hene(ﬁ{/l 3H3pyr1ﬁ(é[ﬁ n Wlmédm 4- o o 4,
2- (23ijimjyfphcmy515 igopgyypgtamino-3-phenethyl-3H- pyr1do[4 3- d]pynm1dm-4 one;

1 n- l
)fggoeggpﬁiyyase 3@. pe)ﬁ/}glx 933fﬂrc§ifdfﬁ ﬁ{l@gﬁdﬁ[&?hﬁﬂ&% Bhgayl) -

2 <%deeaxmpmwr<érww Botim) pO PR prdeD ¢ g
oner phenyl ) - 3- phenet hyl - 3Hpyri do[ 4, 3- d] pyrim di n-4-one;

6-
2-(r @%pyr%w oRbpnetlyppipsragin-l il i pxgid bt APy yridingk@iget hyl
5- Drrﬁil‘lryﬁ)iﬁricdpﬁ%yarod} phein/ 1B Phénethdl- I Byrido[4,3-d]pyrimidin-4-one;

2 (221@( a‘jxwﬁ?rwﬁ - rﬁo %13)4 23 TR XY 518 5 RS AL Y it VL. Aol 4
5-AZetiflin- 1Hyt @ (@3hydrphyephehy)l)-Splehethi 3Hytlysidof[¢.B lryd pydimBtanexy ) - 3
2-(2%1?%{‘%8%@%%%%}%?I_p@en%'srﬁl;ﬁ%ﬁ%h@-(ﬂbﬁfnﬂaiﬂﬂ%ne;
5-Berphleh@thygtioxphpnpp 3 plen@hy 3 pyidpld, >-Bpywdinidin-4-one;

2291¥ & sorﬂé‘ihmh hyl-3H-pyrido[4,3-d idi-4-
o) (mlyg’k yf}I oxy i) penI%/cyir oxgynpl(ﬁ)ganyl] yr!3>mlplhecr)1neeth | - 3H— py

5- (q-lplg@[hala@m@jppgy@pﬁy@,—?n(Zzpygqq@l phenyl)-3-phenethyl-3H-pyrido[4,3
d]p}zm(,&nmg oxy phenyl ) 5 i sobut oxy- 3- phenet hyl - 3H pyri do

S s PGS S BRI S
dlpynfldin3-0a¢;pyr i m di n- 4- one;

5 <6§w§ro{x$¥er$ ST RL T iR S areat-3tmyvidold-slpyriigin-

4-ondD 2008/ 041118 PCT/ | B2007/ 002976 92

ol 3pd-dif | U hen
_2-(2%1%%% -_pggn)}'ﬁ) Qeﬁ B gxr%éx@l SHpyidglas dJpyrimidin-4-one;
2- (251=Ix(drmﬂyfphmbt5|a(étdmyﬂy) py;ctquxpf/lme®oxyd-}3p>y¢neﬁwlﬂ3Hrp)tt(ct@H)3— one;

(3, 4-difluorophenyl)
d]p)(r&lalﬁél(o% yl)-2-(3-hydroxypyri din- 2-

2-(% ItIYdrff’qywmIUH’é‘tmme}lryyﬁmeW 3l Eﬂfﬁ‘yﬁ‘*ﬁrdv Ebif\*imdl!(’ 419peione;

5 c§cﬁbu§1&% 23 hédrgi(yf 3th ﬂﬁ%i}% 3}~Inpyndo[4 )3 dlpyrimidin-4-one;

2- (%kirdequa?ruﬁérlmhusopy¥1paﬁlf4yl§lbq’>ﬁ5¢9[|4ﬁrddv>ﬁl"w{%#o°ﬂ%ne
2- (ﬁnﬁdlox@?phéhydlstlkwga@hﬁpwénétnmaagynaom B R TRy SROXY PYT i

trifluorone
2-(2- Hydroxy);)henyl) 3- phenethyl -5-(2,2,2- trlf}{loro ey thoxy)- JH pyndo[4 3-d}pyrimidin-4-one;




d] pyri m di n-4(3H) - one;

3-(1-(2, 4-di fl uorophenyl) propan-2-yl)-2-(3-hydroxypyri
wdoldds/@siig - 5- (trifluoronet hyl ) pyrido[ 4, 3- PCT/IB2007/002976

d] pyri m di n-4(3H) - one;

3- (2- met hoxyphenet hyl ) - 2- ( 3- hydr oxypyri di n-2-yl)-5-(tr

i fluoronethyl)pyrido[4, 3-€3pyrimdin- 4(3H)-one;

3-(2, 3- dlfluorophenethyl)-z-(s hydr oxypyri di n-2-yl ) -5-

(trifluoromethyl)pyrido[4, 3-d] dyrlmdln-

3 (13(36511ﬂq0mhm12pm Xy B hﬂprxn m-1-3) ﬁ;ﬁtaﬂwyrﬁ«;?*xlmfi@ 3-

d]p%‘rx)ldlg 4(3“‘)]0;14 uor ormt hyl )pyrido[4, 3-
yrimdin-4

RSP P e TR RGBS 249 oxcy pyr | i - 2-
(mﬂﬁbaonémsnt);fylnﬁd)[wgrdwamml IOMI-bisko[ 4, 3- d]

(S)- 2 (-8 %‘sh?oé%é‘ﬁw) P{ﬂPﬁ“ Sy @T?yfrixy@“%?ﬁgfyphenyl ) pr opan
(triftudroytlethy Bpytiti6[#,Bdipyrimiaed-nggH)-pyet | do[ 4, 3-
L L e T P S
dpyritnigih-pe3bh{obe; i f | uor omet hyl ) pyri do[ 4, 3-
- Je O PR A 2 Grtyacgrymyriia 2 ) Fuspometpueideld -
d]p)‘r@ughh.)“(?fsl)(omrl fl uor omet hyI ) pyrl do[ 4, 3-
3-(2%%1%%{d:x%§£e%t%10)42(—(’é;% I52')§nbrrldm -2-yb)- trlﬂuoromethyl)%yndo[4 ,3- d]pynmldm

ro ut an-"2- - 2- roxypyridin-2
4GH)gne; 5- (tri f 1 uor onet hyl ) pyri do[ 4 3-

3- (ﬁ@ﬁﬁdrtgﬂh%eﬂly L3hy &8 pyridin-2- l) 5- (tnﬂuoromethyl)pyr1do[4 3-d]pyrimidin-
['uor o- 2- met oxyprlr net hyl ) - 2- ( 3- hydr oxypyri CF i n-2-

4(31§ "9e5- (trifluoronmethyl)pyrido[4, 3-
3-(5uRyo-2- e ®bypKkh et y-208hydroxypyridin-2-yl)-5- (tr1ﬂuoromethyl)pyr1do[4 3-

entyl ethyl)-2-(3-hydroxypyridin-2-yl)-5-(tr
d]pxrﬂl?%84§§fétoﬁizl Ypyrido[4, 3-d]pyrimdin- 4(3H)-one;

3- (M(oﬁ@meﬂhﬂiyﬁuejlbtﬁﬁlhgl-@ hydrdx3pyiidohr Dyly pyitldorom@hyipyrdoi4,3-r |

ugrq hI)pyr|d0[4 3-d] pyri mdin- 4(3H)-one;
d]py(rﬁ}lglg ﬁﬁc%ﬂ ohexyl propan- 2-yl ) -2-(3- hydr oxypyri di n- 2-

2-Gytiyyirosypytidinf2tyllet-0 r@nkegtox yphenyddpfopard2-ylarp-(trifluoromethyl)pyrido[4,3-
d]p)S%,(igimélggm_-og&sm -one; WD 2008/ 041118 PCT/ | B2007/ 002976
2-(Igyrogypytidiageilohe XginsthopephernyDptopan2-yip5 fiié psemeshxlIpatidel £3-

d]p)Wnlldlﬁ 4(3H)lohd; uor orret hyI ) pyr| do[ 4, 3-
yrim . di n-4(

2- <33)yd@xxp3nﬁly&ry&x%zw?mmxwhwjm@?{ﬂz? (edrifngremah sty
d]pyrgmmhhgﬂmhg 5- (trifluoronethyl)pyrido[4,

51 BpreTy i 0B G By R s (e -
dlpyrimiin{4t3H)fohejor omet hyl ) pyri do[ 4, 3-

3-(3- 1]lLP ¥o i met?loxyphegletml) 9 nfl‘lydroxypyrldm 2-yl)-5-(trifluoromethyl)pyrido[4,3-
d]pyrimidin-4(3H)-one;
3-(2-cyclopentylethyl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-
4(3H)-one;
3-(2-cyclohexylethyl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-
4(3H)-one;
(R)-3-(1-cyclohexylpropan-2-yl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4, 3-
d]pyrimidin-4(3H)-one;



(R -2-(1Himdazol -2-yl)-3-(1-phenyl propan-2-yl)-5-(tr

i fluoronethyl)pyrido[4, 3-d] pyrimdin- 4(3H)-one;
wododroiid1g 2- f | uor ophenet hyl ) - 4- oxo- 5-. (tri fl uopEIEYH/002976

-3, 4-di hydropyrido[4, 3-d]pyrimdin-2-

yl) pyridin-3-yl)acetam de;

(R) - 3-(1- phenyl propan-2-yl 93 2-(thiazol-4-yl)-5-(triflu

oronet hyl ) pyri do[ 4, 3-d] pyri m di n-4(3H)- one;

3- phenet hyl - 2- (t hi azol -4-yl)-5-(trifluoronethyl)pyrido
(5)-3-41- C)@Lotk}xpgprqpm -2iyh243-Brgroxyperidin-2-yl)-5-(trifluoromethyl)pyrido(4,3-

dloviinlid Q¥yphenet hyl ) - 2- (2- hydr oxyphenyl ) -5-(trifl uor
]pﬁl qu é%do [4, 3-d]pyrimdin-4(3H) - one;

(R, @ 2(@ Wﬂfewrméﬂé’i)r?yﬂz)(mgﬂlyﬁ‘ﬁ’r%lz@imﬁz yefhyB-Xt ri f | uor onet

(mdaxllo)x@anpll)gahéh 3%1;5}}19;%{“{ m@ﬁ) 6he4( 3H) - one;
cl open é Iprogan 2-y trlfluoro

% ﬂwry‘éwiiraby[phengl)éﬂ ?Pqnpﬁpfﬂpﬁn %fel ﬁ)(trglhlgromethyl pyrido[4,3-
mpﬁnmaﬁmcmpwhEB phenet hyl -5-(trifluoronethyl)pyrido[ 4, 3-

T L L e A e e
43Brd¢hkpyri m di n- 4( 3H) - one;

N- (fﬁv%fge rroF}&B%tﬁ)n et h§/ k/)rlﬂuor(%nerhyﬁ?%{_ﬂlﬂ%d% r1<§o[£g dipgfrllrlflnodtx‘nofe ’

ybpamﬁﬂ3qymkmhmkylethyl) 2-(thiazol-4-yl)-5-(trifluoronet

-3 ARG ST S AP oricelte im0y
one- di hydropyrido[4, 3-d]pyrimdin-2- yl)benzonitrile;
3-p nétﬂ)‘yl 'TP]Q)QByj yl£5 ﬂr@u&félﬂéﬂ%&f%ﬁﬂﬂtﬂ“‘]byrﬁmﬁﬁﬁkﬁb%ﬁé onet hyl

pyri rimd
3-(2Npgthoxyphepstly))32- H‘é/ﬁf@t‘ll‘l)}l?ny@ SchrFf?um%%H@thw? =dpyaimigipr3HD-
oneopyrldo[4 3- d]pyr|n1d|n 2-yl)pyridin-3-
hanesul f onam

3- <2§1uefpptlez*ewlmar<'améfé ﬁw%%%&wnfﬂyl)yXf§°k4t3rﬂ]@2'a}ldla 4(H)-o8e:
(®) urcydlépémpmlatﬂhyﬁy)mwahd@% @riftlopyiiettiyl) phirido[44( dpfrintdiRA(3H)-one;

2B A b SR Bl S b 1 voroet

2-cy2loprty1petheneshyl:s-(telfwor@neytly))pBido(4 2dlpwhyidinek bopyr an- 4- y |
3-(2%)&1}}%20%%?&@%)@ ; tt‘;i%zﬁog{i-%@I(Q%ﬁhlx@%&hﬂ%ﬁdo[i3-dﬂ>]yrimidin-4(3H)-one;
3-(22y¢18hdnylethph-2 1ithrazali4rnd)25-(tiffuogonfethy D pwstdp i Bydipysiniidin (A qne}

2 (%(iz) él&%k%‘etﬁyl{—% éﬁ{% Hﬁﬁd%?ﬁ%ﬁe'ﬂé: 8)3QM%12§11€ fgndc?m 3-d]pyrimidin-2-
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2- (33dn(1 Jldm b1 3 é&%ymﬁ%&h&w%fné@ YRy MR e 2 -

N- (2/ 3 ﬂh@ﬁ ﬂﬁ@hﬁﬁ%&ﬁétﬁ;@)ﬂ A-d8ydrdpydido[4,3-d]pyrimidin-2-yl)pyridin-3-
yr|n1 di n-4(3H) - 3-(2- f uor o-

yl)me peieiappRdRet hyl ) - 2 (3- hydr oxypyr i d| n-2-yl)-5-(triflu
3-(102 FRBlophEnY Y Spahl0-yi)&-(thdazold-jAy-5 i(ifIdbroméayd iy ridue3-d]pyrimidin-
- (3-(2-fluorophenethyl)-4-oxo-5-(trifluoronethyl)-3,4

4G3E ydr oqui nazol i n-2-yl ) benzonitrile
- 2-(3Nry@dx p3ridid-2f LB sopphg R thflkoremetionpyrido(4 -y rinidiomeH) ong:-

2—(3§1yﬁr_og(§lpl}¥igiglgp)x{é-&%[rﬁiygfo%yyrralmm—)%rgétgﬁ)-5-(triﬂuoromethyl)pyrido[4,3-
d]pyrimidin-4(3H)-one;
2-(3-hydroxypyridin-2-yl)-3-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-5-(trifluoromethyl)pyrido[4,3-

d]pyrimidin-4(3H)-one;



yl)pyridin-3-yl)-2, 2,2-trifluoroacetam de;
(R -2,2,2-trifluoro-N(2-(4-o0xo0-3-(1-phenyl propan- 2-yl
w0 20ws0kf1id | uoromet hyl ) - 3, 4- di hydropyrido[4, pc1/1B2007/002976
3-d] pyrimdin-2-yl)pyridin-3-yl)acetam de;
3-cycl ohexyl - 2- (3- hydroxypyridin-2-yl)-5-(trifl uoronet
hyl ) pyri do[ 4, 3-d] pyrim di g4 4(3H)-one;
3- (cycl ohexyl met hyl ) - 2- (3- hydroxypyridin-2-yl)-5-(trif
| uor onet hyl ) pyrido[ 4, 3-d]pyrimdin- 4(3H)-one;
3-(3uptvenaethetypnethili-2-(ohydrasy pyyidinz- 11351(trlﬂﬁqf%‘?¢bi%t/$@¢[4~by r
H pyri do[4 3-d] pyri mdin-4- one;
d]p}lr &lnaﬁﬂn%)?eﬁl azol - %il - 3- phenet h -(trifluoronethyl

3- (Z)fbj)@fq Qj@Fmoxthe@Tthﬁa,g { )@Fq;fypp(ng}q)z H%é-(trlﬂuoromethyl)pyndo[4 3-
py#infidin 4@iehloor omet hyl ) phenyl ) - 3- phenet hyI 5-(trifluorom

| )pyrido[4, 3-d]lpyrimdin-4(3
2—<3z@(t%oreatremmma@r%§w§ e P e bt ¢
N-3-Bo0anslophehd iy )-4- dﬂ{ﬂ(tﬁﬂlﬂ)}(ﬂﬂd&hymﬂ dihyHryhido[QBHd]pyrimidin-2-

¢l ohexyl et h S5-(trifluoromethyl)-2-(2-(triflu
yl)p&?‘éﬁétyﬁﬁz)%ﬁéﬁ?ﬁ")cﬁ 'Pda’o[ 4,3-d] pyrimdin- 4(3H)-one;
(R)&MR-trifluoro-N-(2-(4-ox0-3- (l—phenylpropan 2-y1)-5- (tr1ﬂuoromethyl)—3,4—

e T

3- @]C*Obfmm Cﬁmydtbéqaiyl)ndloﬂeyl) i}ﬁrn&uqmaadwb)pﬂub[4c:’a¢]pyimidin-4(3H)-one;

3- (c?é@h%%h?%h%%?iﬁ d}d}ﬁﬁgﬁl I %1 ?-itnﬂuorﬂmjzthyé)pé F]deolll4y d]g%'rhn)}xldl)n_ 5

4(3H)-qmef | uor onet hyl - 3H— pyrido[ 4, 3- d]pyrimdin-4-one or a

3- PIQJH? qgﬂl&dr&ﬁ:‘tﬂ %?Gﬁﬂ&%l%ﬁ lsg@l'lamhw ﬁ@f)yrld;l)ﬁ 3-d]pyrimidin-4-
- -(1 (3,4 |f uor oph enyr

onepr opan- 2-yl ) - 2- (3- hydroxypyridin-2-yl) 5-

2- (iéﬁlhétﬁlmr ﬂslﬁisfbliéﬁemyts dﬂﬁlﬂxé’m&ﬂywyﬂda]@ d]pﬁ(rﬁhi}x 14(331&) oaé; a

rmaceut | cal
2- (Zp(ﬁﬁ'#‘ﬁ'ﬁ@étﬂ?(‘ myDéoHPﬁ'afé‘f) 5-?—6551%89;&%?%@ a‘? E‘I %MSE‘.‘H&‘ ~4(3H)-one;
2-(3(@IFR6:d Byl pYridih-aiym Aphiiddhya. 5-(piflaoromethylipydad(4,§- d]pyrimidin-4(3H)-
acceptabl e carrier, adjuvant or diluent. WO
one>008/ 041118 PCT/ | B2007/ 002976 95 20. A method of
3-(2tdyelahexplgthgl)-di(si@as emahyl 52-6b(tdboroniety Bptteeyl )pgedb[43-d]pyrimidin-
4(3l_al)b(§1n%raqlgl bone or mneral honeostasis, the nethod
nprising adm nistration to a patient in need of
3- (%qyelahermlntﬂlylb hétrifladromethyl W2 (ajtefinorangthy) pysidinek Yipyddaiddrunt
?&ﬁﬁﬁ The net hod
dlpﬁ@@?%@%%ﬁ %gf: ag%&g%fg%g%hé%lgg&é?%éeogse or di sorder
characterized by abnormal bone or m neral honeostasis

17.1S @b ?ﬁﬁﬁdjo{y[ﬂﬂeﬂﬁ)hﬁ(l%ﬁw 2%&@! -8thy 1R titfuoromethyl-3H-pyrido[4,3-

hypopar at hyr oi di sm. ost eopor osi s gt eopeni a,
dipyimidigeenne a2 F&‘?@@%%‘Eca“l’béifé?m@e Widiseok bone fracture,
osteoarthritis, rheunmatoid arthritis, and hunoral

o D T S B SR S 2 A gy 2 oo o

(trifbfosvir@thy Byrideld, 3 lypyrialdio 4 (3H)-of:0i @ pharmaden@aiy achapmblesilathersof.
I's osteoporosis. 23. A nethod of treating
osteoporosis, the nethod conprising admnistration to
19. a pfabixaﬂmc_e\iltizral compadition cqpmp}atnge mompdued @ofrdiag to claim 1 and a
phafol %eu%gﬁ%a&t%gxhélé/ cilid GGful A oATIRMRL Of @ conpound

accor



claim22. 24. A nethod of increasing serum parathyroid

levels in a patient, the nethod conprising
wa@ghws/miigig ati on to a patient in need of increaseEdiBesn02976

parathyroid | evels a therapeutically effective anount

of a conpound according to claim1. 25.

4- Am no-2-(trifluoromethyl 9%i cotinic acid or

4- Am no- 2-chl oroni cotinic acid; or a pharmaceutically

acceptable salt thereof. '
20. A method of treating a disease or disorder characterized by abnormal bone or mineral

homeostasis, the method comprising administration to a patient in need of treatment thereof a

therapeutically effective amount of a compound according to claim 1.

21. The method according to claim 26 wherein the disease or disorder characterized by
abnormal bone or mineral homeostasis is selected from the group consisting of
hypoparathyroidism, osteoporosis, osteopenia, periodontal disease, Paget’s disease, bone fracture,

osteoarthritis, rheumatoid arthritis, and humoral hypercalcemia of malignancy.

22. The method according to claim 27 wherein the disease or disorder characterized by

abnormal bone or mineral homeostasis is osteoporosis.

23. A method of treating osteoporosis, the method comprising administration to a patient in
need of treatment thereof a therapeutically effective amount of a compound according to

claim 22.

24, A method of increasing serum parathyroid levels in a patient, the method comprising
administration to a patient in need of increased serum parathyroid levels a therapeutically

effective amount of a compound according to claim 1.

25. 4-Amino-2-(trifluoromethyl)nicotinic acid or 4-Amino-2-chloronicotinic acid; or a

pharmaceutically acceptable salt thereof.



