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(ii) where the conpound of fornula | contains an al cohol
functionality (-OH), an ether thereof, for exanple, replacenent of

t he hydrogﬁrbz\%st 1(15:1 C6) al kanoyl oxyrret hyl; and (iii) ﬁ(@ﬁfsﬁoowaﬁzsm
conmpound o PR a%1 contains a prinmary or secondary anino
functionality (-NH2 or -NHR where Ris not H), an am de thereof, for
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" A preferred enbodi nent of the present invention are conpounds of
Formula | as descri bed above wherein R2 is aryl or heteroaryl,

wherein s | heteroaryl is substituted with hy
optlonallaw§&@®%?P3 ed with one to three substituents |&§§%€ﬁ@@ﬁ?P
sel ected from (Cl-C6)al koxy or hal o; or a pharmaceutically acceptable
salt thereof. Another preferred enbodinent of this invention is a
conpound of Fornmula |, wherein R2 is 2-hydroxy-phenyl or 3-

hydr oxy- pyri di n-2-y1l; wherein said 2-hydroxy-phenyl or

3- hydr oxy- pyri ﬂipﬂmﬁa@éﬂhchlﬁ/ Dpiakle sditl of a Seydlnd dff@tluld nhy Biveadilp pteped
substitue %?m:lmqu%)ggher srﬁut fg thgg%m?poPth Sl’r?oxgmgl X EHle 1¥edoarcidf Lﬁ%eo'

a phar mac accep ereo ano er pre erre

___enbodi neneprdpristae The ealtenay prcpmtl#lf@m golution andrhsalingted by Fibrapen o mayobe

descri bed ré%m}ég bmeipgfaponv}!f' e ofekir Copnald ée PiordaGnQn it BN SRY ary from
optionally substituted wth one or two Tluoro; or a pharnmaceutically

accept abl &orepiegly fopizgddeyimost non-ionigednt her preferred enbodi nent of the
present i nVentTl&I"lcdnﬁ)oﬁldQQﬂmuiﬂﬁhn&fn Eanumb@mpaundMerfﬁmmaRlasl Bergidtefoest hy |

or 1-neth he ai d enet

T et oyl - SRS e, 0 R R SRE B ultH B s fP P one
or two haIaebermaﬂerlaﬁﬁméar@Jqu,omczibwepbhleﬁgdmpmndSOﬂbeiy pyridin-2-yl,
wherei n said ZTWC‘JE%}{GSQ}?%H'ES&{ m\?lenww 2Binis@ie aszprydlajngTﬂQEérﬁﬂlal ly

substituted with one or two substituents independently selected from
(C1- C3) al Ksrivathies pafagpogyds of formilah whigh may hpye i %‘pﬂ°a‘l5‘f”)é’a%°é‘fgfca’t HE¥Bof |
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3- hydroxy-pyridin-2-yI is optlonall substi tut ed

subst i t uenBigreysrils Salem it PrigePeigne Fererpm Press é’%FM BOQOCH%JWGH%I is
(C1-Co)al E’yzlrmackﬁl:al@ﬁéoaiai{mb Q aryl, heteroaryl, OR6, or NR31211,
wherein said ( 08/ 04 118p %ﬁgz ryl
or heteroaryl }%d o%tl d%al y su e V\ﬁ#ﬁ%ﬁl%pt@'aét ng@n% tl&/bmeg‘
subst i t uein be comehopisia @b formyja Ewitieeariaid noighies kngivp to téys‘arab"ed in the art as ‘pro-

trifluorongiels as dEsfchﬁe'd%FcQﬂﬁﬁlé"%T)emén@Pﬁ@ﬂ:ﬁd by H BubdedadBIRikOI8s).
N12712. 8 or hydrox and are each hydrogen; or a

phar maceut i cal PYPe£EHE gbueh %'%“fgsf'ﬁ@f'eeof Anot her preferred
enbodi menti) ehert the cqnipesendf formvie IthnminslaSamoxmemmntumfalnEm]ﬁ, 4n ester
wher ein Y. pyl, wherein said
phenet hy:qjthmg g’?ﬁ'&‘? an%% hﬁbrf)genmn&?'l 5%1@( subst ituted on
phenyl wi (iR vdwee thsycomppun af f?ﬂm!l’@ qoﬁtalzs P8 QIWTHH@HE}I‘V (), an ether thereof,
3- hydr oxyf&m lenre%ladéﬁqentml@liﬁg&ahm @r @Ydﬂ{aﬁk)&hﬂﬁ@l@}‘ landr

3- hydr oxy nal l.y substituted with n

subst i tueﬁ‘?g B"p‘é’ﬁ%‘@’r‘ff’ PV°§E+“3€P@H PO CLEERNHY R PCt}?HThS' (Vi%; is
trifl uororeiNHR whesrRlis g Hudl ainigle greeofefoc éxainyidregpeemenoef oge or both hydrogens
phar maceu t r

enbodi rren%“‘“g?é t%gﬁfﬁggeﬁlt%?rrﬁ/e tls%ﬁl@#lgcgﬁ'lentgmu S %@%am%(r)\}"?rlu&fﬂe%&%
wher ei n V\pka@p&hewequlesmf otherrpspdmg types mshbmwf)dep ihyp) aforeaprationp refezgneps.
phenet hyl gyl odfBih Rihpodide Befythme1 B thirSse PR dcORIrddiigS bRt EdnipBehdo bt
phenyl vvlth on or two halo; and R2 is 2-hydroxyphenyl or

3- hydr oxy- ‘W‘PP in-2-yl, wherein said 2-hydroxy-phenyl or

3- hydr oxy- pyr i Qeripoiadg bf foﬂmﬂapl tonnaidg\ons osdre bsymeetripcirbonGresgan ¢xigoas
substltuent y. is
(L o) al g o BAHRROIERIL AR, EEbiild Ak riailhs SRl of Dbyl |
accept abl sroyal geomewig edtrrans (or Z/E) ispresrshase ppﬁrs'éker\w@ @ﬁﬁ@fenon%‘tonﬁms tfhre
present invention is a conpound of Forrmula I, wherein Wis phenet hyl



Anot her pref erred enbodi nent of the present invention is a corrpoﬁnd
of Formula I, wherein R is phenethyl or 1-nethyl-2-(phenyl)ethyl,

wherei n s yl or 1-nethyl-2(phenyl)ethyl is op{.l I
substitute ozﬁghz[ﬂzﬁg with one or two halo; and R2 is gl;(lf#f@? Ogé%)g%yl
or 3-hydroxy-pyridin-2-yl, wherein said 2-hydroxy-phenyl or
3-hydroxy-pyridin-2-yl is optionally gubstituted with one or two
substituents independently selected from (Cl-C3)al kyl or halo; R3 is
NR. 712.8; and R4 and R5 are each hydrogen; or a pharmaceutically
accept abl exaglef a kenesregime group or an Aropuateingidate tuentaxddsameriim Ofutbin@ispilesent

i nvention onethyl;
or a phar r?kac?{aztt@%g? ﬁluﬂdsm 6 Cfﬁg%\méu exm ‘r?r!églfam ,&n%’t Q%Jn%ﬁ erred
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SUbst ¢ ut ST b ekpoldy Rhanpt S e A Aiind 1R Il v b
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hydr ogen %tncﬂi@t A cdﬁ[po&dphﬁre%igﬁuﬁﬂ sxaéhby oaqﬁ Rt AR fghe%ilh'& c%rhﬁﬁ)ﬁpﬁf
of resen I nventl Q |
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sel ect ed fof G@;ARAHN | (and BRI GieyurSts dhbrd@y Ray b@oﬂtﬁnddrlh fehdﬂmxﬁuﬁemlméhmhand

R4 and R5_are each i ndependentl en or
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phenet hyl g/ henyl )ethyl is opti onal substituted on
phenyl w Qqnceﬁ@tlm o %E‘P?‘ﬁéff%ds e e%hqdrwworlﬁﬁﬂgmwf StEIAIEoNEs BHPRS
are each ls@dleeaamgieﬂﬁdeyndﬂmdé&ﬁﬁﬁbs thowfetohmbse Milled i BRI 410Gt foC alatnyle,

accept abl eStgrg'l El?mllry O?Bagamc Corg%oun rj@%?ﬁ%f\b ﬁderg;golg cg?nt of the

pr esent i PIVENt T On % ein i s phenet hyl
or 1-net hyI 2- Tighpmseht ertvw;abn mmhéqseallnpl@anadetph?élmeﬁtcmtabl@rlsotOPically-labelled

1- met hyl - %&Hd%ﬁﬁaé'& %rm{l'a I'\%eﬁﬁtdng%@lnloéé MS%(A feyﬁ,&q wqtom{a%whg ¥ tshmeone

or two hal o; hydr oxy- phen , Wherein said
hydr oxy- pﬁ@f‘i‘}cl "“S}beﬂq?‘&raﬂﬁfmbﬁ/m?sa)ﬂ “‘P§ ”BE}P?‘-" eI“ fr%’ﬂlﬁ%"tar‘?‘%l‘f & t"Sone
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or mothyl; or SeRAY Reisdhee spo or SRugoSis R SalpSEREr AE Plabol 4L
Anot her pnselfomsméhb/dmgbodlcmzﬁl aofl °H, lsgbqy eslenst''G, 'Cand i‘@whlosmasucb yound

of For mul %u%[m\énﬁéh% MERbdihe S.Rn qsnei le 1250 Bmagenesrumis-l% 4R wgylyg@nt mei, as

wherein s g engt h or l-neth pheny i's optional

subst i t ut e&’ 0 aﬂﬁeﬁyﬂ’howht’fhs 848 a%rpt 5‘%%‘19%‘{" t§e¢aWdé°&§’ff6‘§’n'ﬁW3d
sel ect ed féfpbuitilob fdrfvhia T3thAkdple. Ohosk G&o@)t&ig@%&ioacﬁ%?e is&ope, are useful in




(R 5)-2-(3-Fydroxy-pyridin-2-y|)- .
3-(1-nmethyl-2-(2-fluorophenyflethyl)- 5-trifluoronmethyl-311-
pyrido[ 4, 3-d] m di n-4-one; (R)-2-(3-Hydrox ridin
3-(1- nethffofa¥ﬁ H%0r ophenyf | et hyl ) - (5 rylflugrgﬁethyfmgp%Z&WMO”nﬁ
pyrido[ 4, 3-d] pyri m di n-4-one; (S)-2-(3-Hydroxy-pyridin-2-yl)-
3-(1-met hyl- 2- (2-fl uorophenyflethyl)- 5-trif|uoronethy|-3H—
yr|d0[4 3-d] pyri m di n-4-one;

2- (2- Hydr oxypheny1l) - 3- ( 2- quorophenyerthyI)

-trifluor gietiyd-sdbdly 'Elésgé)[h@m@ntgﬂl SIS, ﬁ‘héjl'adlﬂacﬂ% B&i6pes tritium, i.e. *H, and
2-(2- FWdroxyphen 1).-3-(3.-fluoro hen flethy

I
5-trifl uofdhre ﬁ’yie 398 [quﬂmy[%e PRIRPsE H{ vﬂewzlof tBeﬁr ease of incorporation

2-(3-Fl uosm- r&dhyldahexyde&bt&ﬂy$u)bs£&iltﬂan(v2ﬁ1ﬂ1bamr @etﬂhewﬂasrmthm iS5 Hmdyl uvor

(Z)rr?chIXily dr %l_}-)_f(da ¥ rgm tﬁrap;unc %Lﬁ%g&qm(:g tmﬁé}liogl %ﬁatﬁr megbohc stability, for example,

-trifluor mtswwv@bihpigrhﬂe @orepm:e@dq;]tagymumr@nwanﬂhmmay be preferred in some

2-(3-Fl UOEIQ:Ul%StB‘Mgr @Kﬁéﬁtﬁ%%ﬂa)poﬁ% eﬁ‘xﬁmﬁé MQJpQS RRE BY1Q, et Py hdd-' 8%, kdnl del UOT
onet hyl - 3H yrimdin

342- (2 Fl ERSEI "b H’é}ﬂwr) E@ESH%_]ToEog(aghy (PET) studles for examining substrate receptor
- hydr oxy - ptipadldyn- &o&&br}:all@-—la*bélhd Icuﬁﬂsdm‘mt dfyformubiIpyad dencfatly De -prephiefdybyi

di n- 4- A3:4:D i fl h q
g]l r]I g 3/ g?oengengona% ﬁatahg% uesl HH§ 5E SQM%) mqﬁf %tllnr I%' ;‘rgceggs z(n%é’ouﬂdﬁ hose

described in the accompanymg Examples and Preparatmns using an appropriate isotopically-
labeled reagents in place of the non-labeled reagent previously employed.

A preferted embodiment of the present invention are compounds of Formula I as
described above wherein R” is aryl or heteroaryl, wherein said aryl or heteroaryl is substituted
with hydroxy and optionally substituted with one to three substituents independently selected
from (C,-Cg)alkoxy or halo; or a pharmaceutically acceptable salt thereof. Another preferred
embodiment of this invention is a compound of Formula I, wherein R? is 2-hydroxy-phenyl or 3-
hydroxy-pyridin-2-yl; wherein said 2-hydroxy-pbenyl or 3-hydroxy-pyridin-2-yl is optionally
substituted with one to two substituents independently selected from (C,-Cs)alkoxy or fluoro; or a
pharmaceutically acceptable salt thereof. Yet another preferred embodiment of the present
invention is a compound of Formula I as described above wherein R! is (C)-Cealkyl-Q; and Q is
phenyl optionally substituted with one or two fluoro; or a pharmaceutically acceptable salt
thereof.

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-
(phenylethyl is optionally substituted on phenyl with one or two halo; and 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,-Cs)alkyl or
halo; or a pharmaceutically acceptable salt thereof.

Another preferred embodiment of the present invention is a compound of Formula I,
wherein R' is phenethyl or 1—methyl-Z;(pheny])ethyl, wherein said phenethyl or 1-methyl-2-
{phenyl)ethyl is optionally substituted on phenyl with one or two halo; and R? is 2-hydroxy-
phenyl or 3-hydroxy-pyridin-2-yl, wherein said 2-hydroxy-pheny! or 3-hydroxy-pyridin-2-yl is
optionally substituted with one or two substituents independently selected from (C,-Cs)alkyl or
halo; R? is (C,-Cealkyl, (Cy-Cealkyl-Q, aryl, heteroaryl, OR, or NR'R?, wherein said (C;-
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or hydroxy and R* and R’ are each hydrogen; ora phannaceutlcally acceptable salt thereof.
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Another preferred embodiment of the present.invention is a compound of Formula [,

wherein R! is phenethy! or 1-methyl-2-(phenyl)ethyl, wherein said phenethyl or 1-methyl-2-
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et hy Qoyr i do[ 4Adbihet] pipferredenlionimé (3] theopresent invention is a compound of Formula I,
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3-(3-fluoro %j% kyluorome
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ethyQoyri Lﬁ "or 3-hyll‘8 yr[;ypﬂdm 2- yl \SheQn sax% 2-hydroxy-phenyl or 3-hydroxy-pyridin-2-yl is
opnonally substituted with one or two substituents independently selected from (Cl-Cg)alkyl or
halo; R? is NR'R?; and R* and R’ are each hydrogen; or a pharmaceutically acceptable salt
thereof.
A preferred embodiment of the present invention is a compound of Formula I wherein R’
is trifluoromethyl; or a pharmacenticaily acceptable salt thereof. Another preferred embodiment
of the present invention is a compound of Formula I wherein R? is trifluoromethyl; and R? and R’
are each independently hydrogen or methyl; or a pharmaceutically acceptable salt thereof. Yet
another preferred embodiment of the present invention is a compound of Formula I wherein R? is
aryl or hetercaryl, wherein said aryl or heteroaryl is substituted with hydroxy and optionally
substituted with one to three substituents independently selected from (C,-Cilalkyl, (C;-
Cs)alkoxy or fluoro; R? is trifluoromethyl; and R* and R® are each independently hydrogen or
methyl; or a pharmaceutically acceptable salt thereof. Yet another preferred embodiment of the
present invention is a compound of Formula T wherein R? is hydroxy-phenyl or hydroxy-pyridyl,
wherein said hydroxy-phenyl or hydroxy-pyridyl is optionally substituted with one to three
substituents independently selected from methyl, methoxy or fluoro; R? is trifluoromethyl; and R*

and R*are each independently hydrogen or methyl; or a pharmaceutically acceptable salt thereof.
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Another preferred embodiment of the present invention is a compound selected from the
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18 provide a general description of the methodol ogy enployed in the
preparation of many of the Exanples given. However, it wll be
evident fr %Oﬂi( ﬁ&?al | ed descriptions given in the Experi ment al
section th es of preparation enployed extend fRETVHEAT G
t he general procedures described herein. In particular, it is noted
that the conpounds prepared accordi ngt}o t hese Schenes may be

nodi fied further to provide new Exarrp}es within the scope of this
invention. The reagents and internedi ates used in the foll ow ng
exanpl es ar@-Hyiiokephe BBV HdN-biyeraNRi-YIFBbRnQhy1 BB yR&[423- @ﬁ&hﬁtﬁtn -4-
accordi ng .9 standard literature procedures by those skilled in the
art of orgaril c synthesis. Reacti on Schenme |, bel ow, depicts
the synt hs@Hydoxy-pieeFibpticadiesS-piverha- ik 2-Mridbli 6 i rigidusséis]  f or
preparing . ely
substi t ut ejgﬁgp @?‘%ﬁ‘ﬁg@b ﬁﬁ;%%nh g(I Mg Jo ﬁd]?ﬁﬁuggasogé such as
l'ithium di%* §t§éﬁf6ﬁyﬂ’h§t‘¥1ﬂyﬁ 'awvbféln4th3vabFnetb:ﬂﬂHwn -dlpyrimidin-4-oneich as
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of formul a @?‘t %‘llr%xyrqhgg )%ﬁﬁ? }{ ‘ “%{ag'r 3%%?31?’%"@8'5%9"? 'uted nicotinic

acid of f drBmbydk2a- ll)ldfw-plmnﬂh3-ahqnetbjp-BHaﬂﬂdobasdjpyermMa)ﬁe n- but yl

by £ am 2kl A2 R S S PHDLMRIGES bl i) . FO! | oved

by trapping Wth an appropri a
hexachl or éé?%ﬁféhylw %ﬂ‘PéW/BC? (Byhyeeﬁtymhwllé@mtbyl 3H-pidelt.3z omet hane
for exanpldgpyrifidev-ges t he correspondi ng chlorinated pyridine ester of

2 appr opr I PP IR PR SOR B et B TS g

azi de) i ndimrimdpriopei at e sol vent, such as DMF, typically at 40 Cto

50 C for B (b 9vrfidilObibsidik LyIR5 M hdine g
formul a VI ( gﬁr% 1 a?r%’dl Ch)eI?n t%h’gﬁ'ﬁ} p%u fj g’%geg%ﬁ Blig?ﬁdf??t‘?gyrﬁgductl on
of the azi*d group in the conpound of fornula Vito the correspondi ng
am ne can ZHQHQtﬁ'b;(yI-[ﬂiéhyl)wtmdﬂlﬁjxﬂg—pﬁeﬁvtﬂflaﬁ ﬂ@ﬁ&%ﬁwj ﬁﬁmlﬁﬂa\tﬂel n the art,

acid ot ant B Baab AT, NI PEHERFRIS i no.

Saponi fi célpwmnldmﬂ-ttnh,e ester can then be carried out i n a variety of
VS, oo aRsRaSANE bl R B RK) o oL GPRLAREL S 30| verl Such
pr ef er abl f? %f“%t'bvb%%t(?rﬁtdéwhphw%%fPBff"ettﬂﬁH -RRdG3AlpyHpidisAaPEde t he
corres pond+(mgyquqmnyl)G-Iamutdx)cﬁ‘-pﬁeﬁumwtmpw;dom-d]@qltnmlrbﬁo@ppr eci ated
can have Sttt iy h B AR SRR i unds o
formul a | 26¢ Hsstrwefrphewl)\ﬁethgne@ﬂrﬁ 38 2etrifluprretthoay)cldt-pyyido[thatd Ipyamidinet-one;
conver t edsfnea. cgm&tug?eﬁ% Ffoples- %1519@3 t,qrox@mw}t;ss QfifoRhda kﬁl:iyl'ldo[f,?

exanple, lL.e in fo ae and "V can be a 0 group,
such as cﬂllpgr“?)'d‘"ﬂ#ﬁﬂ“ecan then be further converted, for exanple, as

shown i n Haeli(hhdiBoheamtenylyl , bel ovprctp@n-a-ygaqmpydﬁﬁy@sidiﬂ@)imed for &
conpound ﬁt]ﬂljupornm& tld # g‘?]pénrmym- 53(5{3'0“ Reaction Schene ||, bel ow,

depicts t rea Formula |I. Formula IV
corrpounds(%ﬁél b’#‘e‘bﬂlllcefd’hwl)r eact i ngraphe2-wldR(Ekydonepyrdindeid of Forfwul a

St andar 0 o S R o oer od bet waen 4 Lo 24,

standard condi tjans
our s ForRits fiploobiifstiros o 8 5 hihrreaiy-Deselermen Ismiel 1 v
COWpOUﬂde}Mﬁdﬂdt&-ﬁ(fiﬁD)—pﬂeOpl’l at e al dehyde, RyCHO in the presence of a

catal ytic ni c

i tabl ¢ Fonar oy i 2 S St B RN T B AV A
t enper at uflpyrinidigdSH)-88: C to 100 C, typically 80 C, for a period
between 1 to 24 hours. The R2' noiety in the al dehyde of formula



1111 R3O R5 In the reaction schemes described herein it is
to be understood that hydroxy groups in internedi ates useful for
preparing YORBMEI8 of Fornula | may be protected by otRA{IB2007/002976
conventional protecting groups known to those skilled in the, art.
For exanpl e, internedi ates containinq a hydroxy group nmay be
protected as the correspondi ng benzyléxy et her and subsequently
deprotected by hydrogenation to provide the free hydroxy derivative.

Sui tabl e Al é%ﬁ&&»& yiEkndi DS, l@ﬁl’gx@%&ﬁpfl 1) E%ﬂﬁd?&ﬁéihyf)ﬁ)?@y[@b d%ﬁmldm-

illustrated in Protective gan c Synt hesis.
Theodor a W3HEPEene, and Pet er G.Nl Wit s (John Wley & Sons 1999)

For exanpl3gz,3.diMuéagheseti) 2r(e-hjdiekyH@mmaus- @nﬁﬂﬁomylﬁayrldo[awm]bﬁms;na
_suitable QE*QX% ether noiéty, the conmpound of Formula Il is dissolved
a O

in a suit | vent such as nethylene chloride at a tenperature

bet ween - 28&flb@o-20@hbxgiphaed)-b(B-Hytexypsdtit-2-ph-Sdfiflbaermthypyrdplt3r | de or
boron tri REORL @643 geactlon m xture is stirred at 10C to 50C for 1
to 24 hourigto pré}? e the desired deprotected conpound of Formula I.

Si ni | ar | y 3-@8upestinghoyphaneshyii-@-hyfropmadin-#rybrg- (%Jﬂgftm%!wl)%vrﬁ%[ﬁfw oxy
noi ety camkpmmﬂapnngeﬁéed to provide conpounds of fornula I

out at andieReReR ol S ErRy PR R IR g{«%gﬁ%fﬁetvﬁ%@ga@ o

Schene | | dlpyril@idinBH3Hivh€ 4
2-(3-hydroxypyridin-2-y[)-3-(1-(2-methoxyphenyl}propan-2-y1)-5-(trifluoromethylpyrido[4,3-
d]pyrimidin-4(3H)-one;
2-(3-hydroxypyridin-2-y1)-3-(1-(2-methoxyphenyl)propan-2-yl)-5-(trifluoromethyl) pyrido[4,3-
d]pyrimidin-4(3H)-one; y
3-(1-(2-flucrophenylbutan-2-yl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-
d]pyrimidin-4(3H)-one;
3-(3-fluoro-2-methoxyphenethy!)-2-(3-hydroxypyridin-2-y1)-5-(trifluoromethyl)pyrido[4,3-
d]pyrimidin-4(3H)-cone;
3-(2-cyclopentylethyl)-2-(3-hydroxypyridin-2-yl)-3-(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-ylI)-2-(3-hydroxypyridin-2-yl)-5-(triflucromethyl)pyrido[4,3-
d]pyrimidin-4(3H)-cne;
($)-3-(1-cyclohexylpropan-2-yi)-2- (3-hydroxypyr1d1n—2~yl) -5-(triflucromethyl)pyrido(4,3-
d]pyrimidin-4(3H)-one;
(R, 5)-2-(3-hydroxypyridin-2-yl)-3-(2-(tetrahydro-2H-pyran-2-yl)ethyl)-5-
(trifluoromethyl)pyrido[4,3-d]pyrimidin-4{3H)-one;

(R)-2-(3-fluoro-2-hydroxyphenyl)-3-( 1-phenyl propan-2-y1)-5-(trifluoromethyl)pyrido[4.,3-
d]pyrimidin-4(3H)-one;
(R)-2-(1H-imidazol-2-y1)-3-(1-phenylpropan-2-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-
4(3H)-one;
N-(2-(3-(2-fluorophenethyl)-4-oxo-5-(triffucromethyl)-3,4-dihydropyrido[4,3-d]pyrimidin-2-
yDpyridin-3-yl)acetamide;



N R (cH3)200R4AN ", R5 "1 I1| aR5Ha Reaction Schene 11 depicts
Forrmul a 1Va conpounds prepared by reacting the correspondi ng acid of
For mul a Vaweizbds/aingri ety of primary am nes of general H@Ymaeia/0RINH2
under standard am de coupling conditions for a period between 4 to 24
hours. Formula Ma conpounds nmay be prepared by reaction of Formula

| Va compounds with an appropriate al déhyde, |eC110, in the presence
of a catal ytlc anmount of an acid, such as p-toluenesulfonic acid, in

it bI t ! t
2 terer altire RRREREL O PRHEERL P R AR SR Pt °
bet ween Ioneo 24 hours. The R2' noiety in the al dehyde of fornul a
12. 2. CHO ks, B&%yl'thh‘M%lﬁ%as Rﬁmioﬁ)%ﬁﬁ)d}bf&ﬁ%mp rﬂlﬁg—4@ﬂ)$ﬁ§ such as a

nmet hoxy or XY, can sub Seﬂ{é deprotected to the

free hydr é:@mﬁthe@et?ﬂettw -JgPdugyorpheny))- ﬂ@b?ﬁ?ﬁﬁﬂwr‘ﬁ?[4’?(5’ﬂﬂ¥ﬂ1“5"“r4(3H)‘

Conmpounds o, Formula ilia are then treat ed with an oxi di zi ng agent

such as pqt um | sol v such.a one at

a tenper agﬁs' %ﬁhﬂﬁg‘ﬁ'@‘g afo é%%% gfﬁyll) yilo drt't’y"tm Adin §(oﬁf(§1te

conpounds (®f2-dydppenty3- Ha)hezfyu:etrpma}pleﬁ1(mdu@¢mdtftybpﬂm10ﬂ4étdiwrlm%aﬂﬁlﬂ)fmea

Scheme |V, G Q) 3065 h--trﬁﬂum%hth H\ﬁhhbe'\'

o T NEoRoplg il HdEhbi3e pbtofa Siftha ol on
2-cyclopentyl-3-phenethyl-5- (tnﬂuoromethyl)pyndo[4 3-d]pyr1m1dm—4(3H)-one
3-(2-methoxyphenethyl)-2-(thiazol-4-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
3-(2-cyclohexylethyl)-2-(thiazol-4-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
2-(3-(2-cyclohexylethyl)-4-oxo-5-(trifluoromethyl)-3,4-dihydropyrido[4,3-d]pyrimidin-2-
yDbenzonitrile;

2-(3-aminopyridin-2-yl)-3-phenethyl-5-(trifluoromethyl)pyrido(4,3-d]pyrimidin-4(3H)-one;
N-(2-(4-ox0-3-phenethyl-5-(trifluoromethyl)-3,4-dihydropyrido{4,3-d]pyrimidin-2-yl)pyridin-3-

yl)methanesulfonamide;
3-(1-(2-fluorophenyl)propan-2-yl)-2-(thiazol-4-yl)-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-
4(3H)-one;
2-(3-hydroxypyridin-2-yl)-3-isopentyl-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
2-(3-hydroxypyridin-2-yl)-3-((tetrahydro-2H-pyran-4-y)methy!)-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;
3-(2-fluoro-5-methoxyphenethyl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-
d]pyrimidin-4(3H)-one;
3-(2-fluoro-3-methoxyphenethyl)-2-(3-hydroxypyridin-2-yl)-5-(triflucromethyl)pyrido[4,3-
dipyrimidin-4(3H)-one; ‘ '
2-(3-(2-fluorophenethyl)-4-oxo-5-(trifluoromethyl)-3,4-dihydroquinazolin-2-yl)benzonitrile
'N-(2-(3-(2-flucrophenethyl)-4-oxo-5-(trifluoromethyl)-3,4-dihydropyrido[4,3-d]pyrimidin-2-

4o

yDpyridin-3-y1)-2,2,2-triflucroacetamide;
(R)-2,2,2-trifluoro-N-(2-(4-ox0-3-(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;



HVPA | bliblle Reaction Schene |V depicts the conversion of
functi onal r@ bﬁ%} the R3 position of various internedates usef ul
in prepariwg2 @?@ ds of Fornmula I. Fornula Ha corrpour’r:'cﬁ:ér WHPBYE R3
is chloro, are converted to Fornula 111 conpounds, wherein R3 is
iodo, by reaction with a reagent such,as sodiumiodide and
trinmethylsilyl chloride in the dark |n an inert solvent such as
acetonitrile or propionitrile at a tenperature between 55C to 120C,

t ypi cal | y 34&oichexfioethd)-pe3-hydfbx igtidieeR)5-(rifluddmdibiidoE3ad ganpmiinds  of
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or a'. Reaction Schene VI, bhelow, depicts three reactions
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Reacti on SpjeaiRnVivherGh the disdak®0 o disorder characterized by abnormal bone or mineral

homeostasis is osteoporosis.

The following reaction schemes, Reaction Schemes I-IV, depict 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



ol 1) R601-1 111 ANR2' 2) deprotect RANR2 R5R5 | bl b The

term"patient in need of treatnent thereof' neans humans_and ot her
ani mal s m%’oﬁé{‘{ﬁé‘“bﬁlgare at risk of having a disease or RGTLEH Ypgp02276

characteri zed by abnormal bone or m neral honeostasis. The "patient
in need of treatnent thereof' may hav% or be at risk of having a

di sease or disorder characterized by abnormal bone or m neral
honmeost asis selected fromthe group consisting of osteoporosis,

ost eOpenihq;mvwe lhig@ﬁ@ﬁiaécnﬂibﬁw oame meﬁi&mh@ir smplbe@as e phpiarioh roaafawﬁ the
osteoarthnrJ t r.neu al ceni.a

i gnanoy i) Howreh Ao lotat Fruntm i Bk REF R AN R Bher
i nci dence Experifvenyall segtion thpt & awadesdof pedpivetivn amploged evemtl dyrthemttlan the general
particul an Laéedarepﬁéswﬂ%@ RRan %ﬁ‘%mﬁ&iﬁ":ﬁs na;émgat the compouﬁgﬁf ellhccording to

treatlng treat or trea as u her el n
prevent at ithees pedeyes myr brpmodified; fugther to, groyide pew @xaf&d‘isu\‘%'ﬁvﬂ thariéPPE &F &5 ve
t r eat ment .invERion.eX IRP r@genksN@nd i EaRIds ‘\Q;Ed in the following examples are either

commercially available or can be prepared according to standard literature procedures by those
skilled in the art of organic synthesis.

Reaction Scheme I, below, depicts the synthesis of intermediates of formula V which are
useful for preparing compounds of formula I. Treatment of an appropriately substituted pyridine
of formula IX with an appropriate base, such as lithium diisopropylethylamide, in an appropriate
solvent, such as THF, at approximately -65 °C to -78 °C followed by addition of CO, and
acidification upon workup provides the corresponding nicotinic acid of formula VIII. Treatment
of the appropriately substituted nicotinic acid of formula VIII with an appropriate base, such as n-
butyl lithium and lithium 2,2,6,6-tetramethylpiperidide (LiTMP), followed by trapping with an
appropriate halogen source, such as hexachloroethane, and followed by esterification, with
diazomethane for example, provides the corresponding chiorinated pyridine ester of formula VIL
The chlorinated pyriding ester VII is then treated with an appropriate nitrogen source, such as
azide anion (i.e. sodium azide) in an appropriate solvent, such as DMF, typically at 40 °C to 50 °C
for 1 to 24 hours, to provide the azido pyridine ester of formula VI [Cf: Kiyama, Chem. Pharm.
Bull. 1995, 43, 450.]. Reduction of the azide group in the compound of formula VI to the
corresponding amine can be camried out using several procedures known in the art, such as
catalytic hydrogenation, treatmemt with aqueous hydriodic acid at ambient temperature or
treatment with triphenylphosphine. Saponification of the ester can then be carried out in a variety
of ways such as aqueous lithium hydroxide in an appropriate solvent such as dioxane : MeOH :
water (3:2:1) at a temperature of 40 °C to 100 °C, preferably at approximately 85 °C for 1 to 24
hours to provide the corresponding nicotinic acid of formula V. It is to be appreciated that the
group R? in the compounds of formulae IX, VIIL, VII, VI and V can have the same meaning as
defined for group R® in compounds of formula I or alternatively can be a functionality that can be
converted to a group R? as defined for compounds of formula I. For example, R? in formulae IX,
VIII, VIL, VI and V can be a hale group, such as chloro, which can then be further converted, for
example, as shown in Reaction Scheme VI, below to a group R? as defined for a compound of

formula I,




WO 20081041118PCT/ 1B2007/ 002976 24" ost eoporosi s, as used herei n neans
that a patient having osteoporosis or at risk of having osteoporosis
can be treated according to the nethods descri bed herein. For
patients uWBSPYEHA® preventative treatnent, a resul ti ndGTEBECTPBH G n
the incidence of the disease state being preventlvely treated is the
measur abl e outcone of the preventative treatnent. The present
i nvention provides nethods of treati nlg ost eopeni a and osteoporosis by
adm nistering to a patient in need thereof a therapeutically
effective amount of a conpound of formula |I. Csteopenia is a thinning
of the bones, but less than is seen w_.th osteopor05| s and is the
stage before true osteoporosis. i = alth Organi zation has
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met hods of treating bone fractur® by admi ni stefin to a patient in
need thereof a therapeutjgcall y EPPR e armunm/ orrpound of
formula |. Bone fractures &an f r dedvglee t bone in the body,
and hip fracture being o®™pari’i c aNs cemoty n 1N|"'acture has a

significant inpact on nedical reBour ces and pat |Hent nor bi dity and
mortality. Few patients admttedy,with a hip fragture are considered
for prophylactic neasures ained at the reduction of further fracture
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hi story oFClqwﬁll"SllaélPé‘ﬂ‘P"aFﬂ" onfigadids insth itelle reﬂqtlﬁ%mi%ts‘évevhfu':bé% Yetepitrile or
fractur eStolu@&O@l@erﬂpbr@tuferb'éﬁfeéHﬁ ‘tas 160 °&| gpitdly 8and, férlargeR&T betwiBaLioc 22N

patients y and saci a ndepen It is refore i rabl e
Do have: b B SRDs # eakepdh pE BRI 0 s opt B e THREA TUFRY. hi p
fracture. group typicallp exign s:pbaﬁmmetlwky émdenmylogy, Whiceanlyesagently bs depro@died to
t oget her %Ir}be %gg)'é% rQ%ﬂt' in ﬁsm‘Ml'c&Hpo%Bc?of% 1. fcQhn P&Jnﬁsaéf'Pﬁ uft 111

di sease or chara |zed by abnormal bone of m nera
honeost as§ thepipatgdyithap PS‘/‘d'é'Bgl EERyF1Et 38 OB (PRISIBgANAG B RiPSlaf JebER} quch

calciumr @ﬁ@ab&ratamén@@ﬁmesseswe@ﬁ berC bltanc! dwnsdy @lfnblﬁﬁl’tdﬂﬁeﬁtul'q tos;ﬁd»&@t ive

estrogen receptor hosphonat es yr.oi d
hor mone (fpﬂqf ﬁﬁf @?@erzﬁ%ﬁm Ilotﬁgég"e't“ﬁer Qpounds of FST 'ﬁ whic
cal ci t oni m;answprbth@etd lUdlsmegroupcksqh s\arsuipbleinethybalicr meehyes benzvlbammetf)
anal Oguesmay 'bE ac'&]nl&néﬁ ﬂa”ﬂm'equl:'éel%zdro% fQb 'a&”ﬁ‘ dii® » hy&r@hh%ﬂ)ﬁf))nb)}(stand d

i nhibitors, 3 integrin i tronectin) agoni sts,” prostagl an
(PGE2) reé@fﬁ‘iﬁ?"“ﬁ@f’rﬁ%ﬁs and receptor actl vator of nuclear fact or KB
i gand (RANKL) inhibitors. 25 Addi tional cal ciumreceptor

ant agoni sts that can be used together with conpounds of Forrmula |I in

t he nmet hods and conpositions of this invention include those
described in PCT International Publication Nos. WO 93/04373; WO

94/ 18959; WO 95/11211; WO 97/37967; WO 98/ 44925; WO -98/45255; - WD
99/ 51241; - W- 99/ 51569; - WO 00/ 45816; WD 02114259; WD 02/ 38106; WO
2004/ 041755; and WO 2005/ 030746; Nemeth, E.F.; Journal of WMol ecul ar



Synthetic steroids that can be used together w th conpounds of
Formula | in the methods and conpositions of this invention include,
but are not Timted to, m xed estrogen and progesterone agoni sts such
as tibol onWORMIEMIEI8 narketed as Livial (r). Synthetic BESOPBRETEHEL
are chem cally synthesized derivatives of plant isoflavones, such as
phyt oestrogens extracted from soy praoducts. A synthetic i sof | avone
that can be used together with corrpOL?ers of Fornmula | in the nethods
and conpositions of this invention includes, but is not limted to,

i prafl avone which is marketed by Tal ceda as Iprosten(r) and Gsten(r).
Vitam n D anal ogues are conpounds that act by bi nding to the nucl ear
vitamin D receptor in osteobl astBeactiognSeemelly ana| ogues that can be
used together wth cormq@unds of Fornmul a ,J,a ldﬂ the gethods and

conposi tions of this | bO N, | ude tlaree Nt linmted to,
Chugai's ED-71 and DeT"taI oid s 2MD, |A sit r ght Fmy sal t that can
be used together wi B § B NGy e ORNTY 2 NH, | NTddpecHigd hods and
conpositions of this i rﬁ\?entl on includes,Rbut is not limted to,
strontiumranel ate (Segvier's Protel os(r)q Cat hepsin K inhibitors

that can be used together with conpounds of Formula I in the nethods
and corrp05|t| ons of tth§ igwvention include, but are not limted to,
Novartis's AAE-581, bal iRy G axoSm thKlifjle' s SB-462795 and
Merck's c-3578. An a, §3|| egri Hmfﬁltr ) ar\iﬁmim st that can
be used together w RS (@il door A he nmethods and
conposi tions of th|S|m?erﬁ‘c|on|ncTudes Ut is not limted to,
Merck's MRL-123. H ostagl andin E2 PGE2) receptor agonists
that can be used together wi th conpounds of"Formula | in the methods
and conpositions of thi® igwvention include, but are not limted to,
PGE2 subtype 2 (EP2) Rm‘agoni sts, such as

(3-114-Tert-butyl - benzyl -(Jerldl ne- 3-

sul f ony1) - ami nO- et W1 s néky) - acetic acid, or a pharmaceutical ly
acceptable salt ther eofFor PGE2 subtype 4 (EP4) receptor agoni sts,
such as ONO 4819. A receptor activator of nuclear factor KB Ilgand
(RANICL) inhibitor that can be used together with conpounds of

Formula | in t hendRLOABHSHARE £RARATkENANE 1©be LJ&Eétobd‘r}iﬁ%ar@ﬂ Bk wdes,
but is not limted to. Anmgen's RANI CL antibod

Speci fic dBFBrdRiEs oR&l Spr Prararipg GPEROURdSt o EwugnIcPﬁﬂé’ecHWﬁ%‘iﬁ'nB% offer
Formul a | cedventiogds @fotxiifzegicupo knomrmﬂmstdmllaﬂ irFthe At &ol example, intermediates
(3-1[ 4-Ter i n

am nokmet h&rrt%i)ly Jéﬁ\lla h&ﬁr@%}’ é)ou% QXaEz lg @gteéeds 51' E a%@#)é ond nIgC ePTylongeéhgr ta%. l e
sal t t her egfequently deprot@wplayuhm@g@ﬁtmﬁe oreyide rthe Gee hxﬂt%hdwaqu@r Smtable
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as preci piekaniplepin,cases widretht ¢atrgbund of fofmuell eonthingiarsgjtabls prethyl etheyinviety, they
evapor at | %sm%wd BOForttlE T RO S0 hAMRad GHIMENGY B YibRfleiTThIoRE: WL
for this pur he ove- rren I one erapeuti c uses, the
dosage_ ademPAialrechenyPen- TEC tofl0°E Jalayed by gthsy addfition Oﬂ’veroe ORgHAR or boron

grml oxéed t&dgﬁm&s{)dgheoffeﬁa@l{nngxhiﬁ {s alidrdNat lb“ﬁetotm;taf[oﬁ'@ né 241 8&ird @%rf\ﬁl{é ch&el
| soraer 1 .Nndadi e e tota e 0 C 0 (6] or mul a
ool o7 ol b otieeted Bt ER PO s SR paPh s o TR poRs it
from 1 ngsbiabld gnamxy phaéterablbe depmipeted 850 ovidy, compoendsrdf formlid O ny

to 100 ng : 1. 0] I i
i vi ded qAeandh ien 00 oo Rh et B ML ATl Bl fcffore
rel ease c@ﬁrm)@?thqndr@ssolvem The pharmaceutical conposition may, for
exanple, be in a formsuitable for oral admnistration as a tabl et,

capsule, pill, powder, sustained release fornulations, soluti.on,
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28 flavoring agents, coloring matters or dyes and, if desired,

enul sifyi r suspendi ng agents, together with dlluents such
as water, n&?ﬁ%@@Pﬁlgropylene glycol, glycerin, or combitif{1P4}002976

t hereof . Methods of preparing various pharmaceutical conpositions
with a specific anobunt of active co und are known, or will be
apparent, to those skilled in this art. For, exanples, see

Rem ngton's Pharmaceutical Sciences Mack Publishing Conpany, Easter,
Pa, 15th Edition (1975). Dosage regi nens may be adjusted to
provi de the optinum desired res n§£n&£8£eﬁganple a single bolus may
be adm ni stered, sevgyal divide adm ni stered over tine

|
or the dose nay be propgbbhonlqlNl Ly, reducedj orjli ngreaged as indicated
by the_ exigencies m dpeutic si tNul ai[l owﬁ | t HT SRespeci al 1y

advant ageous to fge f, par ent er al ons ] 'S_B'Hggisage unit form
for ease of adm nistgation aH%iTUuH'Ff‘orm t ygsof éosa dage unit

form as used herein, MBfers to physi cal |y ‘M?screte units suited as
unitary dosages for tche grammal i an subj ect gt @ be treated; each unit
containing a pr edetﬁ, Hmuar\mn of actli vél canmpound calculated to
produce the desired]t hir eutl_c_eEty_e.ct i§\ agfsofiation with the

requi red phar nacedt q:’&rﬁzl grcH,).Che sp 1 ir@n for the dosage
unit forms of the inwnt are dictated lpy aggl directly dependent on
(a) the unique a i f C &l e Gt he
particul ar the?%%goht ?%:hg&'oér i &gﬁg F&%a N? nﬁp@}gpg,g%%g 5 ufi‘é‘ nd (b)
the |im t &frreeneadipg i o form Y#‘]H"'?AF f’aftﬁy %Gﬁﬁ%ﬁ@l“ﬁhofﬁwl é‘ﬁmﬁéﬂ%

cEnﬁ)u gd mtwer blRadi ralihgief’ﬂéﬁﬁlm@f:on?ﬁnﬂﬁd foi ¥ g&ﬂbdlbetwlfﬁm \éu ﬂullaiuﬁs FoRtiga Iltaged
SKI ed artl san, Wwou a upo e dl SCI Qosure I ovl de
rerei . CRapREHs TLE BRERGOb RS RamhoRal el ik dncebadie .
wth rret heldshydee RF CHAinmihd mestite of hextapeutrioont af tis acidl lserh ab p-toltdnesulfimici mum
tol erabl e, d9s€, G “bn%\%a&ﬁ@ﬁ% Yorsesid 2 Assabe%&nm@'aﬂmru@r% £h e%éﬂa:‘én% b “t

providing _a a_det ec her apeuti ¢ benefit pat1 ent al so
det er ni ned>Cd8 18XG: ’tyﬁ'éa"tyesﬁyforf%ﬂ a peatediveeasnt 50 ?‘b}f“’“ﬁd anﬁl%t Bpeygn é‘&ch
agent to pleilelE famae RECHAR ofe tnh@aioaa@t&eb@d RARRY broup edisish@cta b nRihbxy

Accordi ngl rtal dos t rat i Mens_are,.

exe rrpl ifi 8§beﬂz\é'\?°é?' Whi (&L subsequen Ay & be u%Prﬁte r’[éd”l t\(;\g-ne fTee h;{q?o %segaggl STOUR gz n
admi ni str Htemmmecg:vf hagpmula ha@ommynd@ef limow Hbdrqthtnareqj@ﬂtw@m okifizing agent
practi ci ngych Q@po&gsﬂﬁ?ﬂz}mdn MGR epﬁlvlar solvent suéhtas !\c%toﬁeoat Q?emBQBthG blihedn 2@'”@3 age

val ues may var the type and severity o he condition to be
al l eviate ,506913}%!&7 amiiept iyrodte fgmeogs %ﬁvwmﬂé a%ée%rwd PE1 o4 hyryye
further understood that for anyRpatibd ShtsTVsubj ect, specific dosage
regi mens shoul d be adj usted over tll according to the i I(_:il gl dual
need and thecb easl onal judgnen t‘lg.e person adm ni s 101
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super vi si ngn i stfatjo enéomositi gns, andV® at osage
ranges setgs @ ﬁf e| MeEie ex M’/LSﬁtl YresBIHG, 3,8, N0k 'to
r exanpl e,

limt the scqpe or pr%ﬁtd of thegsclained conposition.
doses may be adj usted bis on phar macoki net i"®8r phar macodynani c
paranmeters, Wy ch may include clingcal effects such as toxig effects
and/ or | aboratory values. Thus, the present invention enconpasses
intra-patient dose-escalation as determned by the skilled artisan.
Det er m ni ng apfreisniSshemedy sispels ﬂ&rf@mfe@gvflr?éﬁmsﬂorl@irgr%!amtﬁh%h%ﬁl@hofof

t he chenmtipuapeHhddfacd ARl iR pRpaNe Lcodf;;wm of Foﬁrhﬂ Il oM t1a aérhpom\(’@
2008/ 04111 PCT/ 113%@07/ 002976 29_and \3@ be unﬁler sﬁpod to
enconpass&8°BY Kt KO/ P &Pvaredi'e B Cﬁ'l“Bc{?P‘EfeH THE tléé%lﬂ’l lﬁ'g' action

di scl osed wite ne¢apent such as sodiupHedideeand rirnastesilyl @hlpide it the Rlakfin ddmen sohent | on
may be pr I I I or
as a plur g@?ﬁggf’ Bglﬁe‘r%gg%gﬁﬂlﬁﬁe ﬁ(‘)ngnge B@%&ge e@tgﬁ%&% t?p:%?tlodjgigr i's

di scret e amerpdtbetyfen h@ #rhorga dde coropppnds @ﬁﬁ@@pl@ﬁ%ﬁrecmﬁﬁeriéw ARjctng the
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30 sterile water or sterile isotonic saline. Such fornulations may be
prepared, acka d or sold in a formsuitable for bolus

adm ni stra ffBr continuous adm nistration. Inj ect Hpl/B2007/002976
formul at i ons nay be prepared, packaged, or sold in unit dosage form
such as in anmpules or in nulti-dose ngnt ainers containing a
preservative. Fornulations for parent€ral adm nistration include, but
are not limted to, suspensions, solutions, enmulsions in oily or

aqueous VesthpoluRs of RASLIE Bb wih dletttylm,mﬂ@m ﬁ(fﬁlUﬁJtsﬁlifd’llﬁﬁhcétﬂé SASOppRf iodide

bi odegr adabl e .f or tions as._dj for t may
further cBthPgﬂegﬁéﬁg?tﬂﬁ?ésggkﬁt gﬁﬁgpahﬁg ‘%?ggﬁnagagc

not | i mi t eichlty,804Y $pempeicddpetwednabto 24 houng, ThoR® aloglperﬂm mgpagM@mblm one
enbodi nen : tive
ngr edi endeiil 138 BELGH, vk biSoc APl QR DUEER B0 or by
reconst i t hichrragsulsequenlyi ltf'aﬁqpé)t%ﬁuteuhe free dydretvepresed iy BORR A qu é&e .
wat er) prh&ﬁs&ﬁmﬂg&ﬁﬁéﬁﬁ@hmﬂﬂmhmh§tratlOn of the reconstituted
conposi tion conp05|t|on f th i nvention can be

adm ni stered by a variety of neth the art. The route
and/ or node of adm nistragd apn vary dependi ng n the desired
results. The active co nan beB@gepaEefmﬁﬁ;W carriers that
protect the conpound agaj ndt a controlled

rel ease formul ation, |Htl di™hg | e, '1ra s&er pat ches, and

m cr oencapsul at ed dellver9 &MG Blodegr |oconpat|ble

pol ynmers can be used, such as ethylene Vi nyl acetate pol yanhydri des,
pol ygl ycol i c aci d, coIIagen“ polyorthoesters!a and pol yl actic acid.

Many net hods for t he prep@r:aabl on of such fo tions are described
by e.g., Sustained and Co Lned Relgease I;zf JRP very Systens, J.
R Robi nson, ed. Mar cel | r Ae—Mew Yo k

Phar maceuti cal conp03| o sn:?’j.ef@k@blfl ed under QW
condi tions. The ph&F nee® caI corrpos?tl an y be prepared,

packaged, or sold in the formof a sterile injectable aqueous or oily
suspensi on or solution. Thi $"suspension or sBl ution may be fornul ated

according to tﬁ@act‘ﬂﬁ%\é&n@@depl@t@ﬁle Werﬁ@r{mrah%ﬁwl dtifdr f'i\gigtﬁd c@ﬁatﬁo t he
active ingredient, additional 1ngredients such as th ersin

agent s, \Néft“t“i“fffbatﬁgéf?%“lae&’ /S HB‘HEH‘ ﬁg‘%j‘?ﬁ‘?éf@%b?"l%ﬂp}ﬁé ligihydrox o h
sterile i mjoe@tlaainq)oﬁxmﬁ BiLH o 12018 Br mapob@o@amabmdlli(mgrt’annﬁiah ROixi C

par ent er al ept abl e | uent . vent r
1, 3- but ane’lF |w§}cg (%a"ae'%r?{]ﬂﬂ}{er mgje e"rlay ac?:%w ﬂegfoqﬁ%rﬁ%é sbgalhscgfrlv%tvent s
i ncl ude, looripoamds ofidrrmulp N eréd’ mesurt@lngﬁe@n@u@@b methyjene Chlsr@te@ha ¢ sodi um

chloride gol ulfatue%em@aplvéotzwe@fohéwea% taeaamfomtmsd tchiBRBOor boYon
di - glycerldes Q her parental | y-adm ni strabl e ornualonSV\ﬁt ch are

useful i ndrhRmde. e @a‘WH’P BRYRHiTed & 10iido é%Flf?fé 19 7ot e vigehe

m cr ocr ystdesirkd ddehpbu@ds)such Bs thosk biiFomaiElh oplh’epal‘ at ion, or as a conponent
Ol Bane oy Il SORESonP I BHEL MRies SHINERIL NS Suidy? %a%taupgg hloro

rel ease or inp HR AL TOR may armaceu cal 1y y acce T

pol yneric dmvahby:dfaotpﬂbbiocalkmr élbt ‘aiteseus&ch QRS). amingtlgl whesgin Rjis ItlTbﬂ ) and
exchange I.esidfynkd BRF b&@ﬂdé wiIRRIHP !, &ulﬁq{'o\ﬁ%rapprgﬁna@ b§rBﬁE hdMDAcYivatiol 4Bk €
salt. WD 2008/ 041118PCT/ 1B2007/ 002976 |l e the precise
dosage adiif #i {drerpistor &acks) 2t hogamiciagid) WEWIYWFPTPPO\V&‘ISV Freeia e mgy
upon any md H&ﬁérteﬂfto toa@b@ﬂeof Foittl1a/0bi 5yGrebtiient o the lcbdidspoading acohbhaﬁa}ype of

A he o e RS tra B RRe BB o B Brtol St i B8Pl el !

ant agoni s20%€onpeflrfoss tof24 horniidllawdd tyolepretectigmianiestsearetd p@cggrde [ggmpounds of

det er m neg; %;{, andard procedures taking into account factors such as
I

the conpoun 0 EC50 , the biological half-life of the conpound,
the age, size and weight of the patient, and the type of condition or




Assay for Evaluating the Effects of Test Conpdunds on Endogenous PTH
Secretion Adult male or femal e Sprague-Dawl ey rats (Charles
Ri ver Laboratories, WIlmngton, MA) with jugular vein catheter are
used in t Ve 200884018 The test conpounds at various dose$CEAR0GTAPEHGL o
the animals by various routes of adm nistration including

subcut aneous injection, or intravenequs injection. Serum or plasma
PTH concentrations are exam ned befor’d and after dosi ng at various
times using a cormercially available rat intact PTH ELI SA kit

(I mrut opi cs )

Ef fects of Tes?&n&) §ﬁ’d§ S%I%H@ﬁh%‘l'm%é%hsgé ?’ﬁﬁ%’ %5%8 in REH ﬂeﬁf"g‘ Ettgd ?ggt ed
mal e Spr a@%bmtwl%ﬁp@qf%@te@ynwf formuplyRRNH i ??l"é%itsl‘@taé fethanel ¢fs e d
_in this stingil at\abfrojtestvbcr&dl tsmb@s rospr@ﬁielcaﬁﬁoeﬁhsformaacm GuffripOiakds ¢f | Or

to compou t ment f.or basel i ne entr.a [The
test ani ‘g"“rifr A PRHS tfe\}?ﬁteawg i ng rFede C% SF{OPIJ_'" Cbé)écfmcaa ctd utem(':)""p“rfledo at 1

my/ kg in dbrpole REﬂ(Oanmﬁ:b preRBécDF/BE Ayt jucht asaaliadmmsetaumrmhmbMSpm) ini a
jugular v %'nﬁxmr%prlqﬁezom QQQm%ﬁ%Haﬁ %nd”‘z( ﬁ)lag UideCh8hs Bloxae ind midrowava orand

45 m nut es ours after dosing.. Plasna

sanpl es ar@2oBRupsE0° Syo bﬁgﬁ fq"mrrgialtr dEPFOtRRIQN EETIECSSBRYCR ROYIdE Fagmeuds of

det er m nedromdan@ @ commercially available rat intact PTH ELI SA kit
(I'mutopics, Inc. San Cl enente, 00). A significant

burst of PTH was seen foll ow ng Mheﬁ%ﬁ'ﬁ%ﬁgj th WO

2008/ 041118PCT/ 132007/ 002976133 t he tested conmpe®dh®. The el evated PTH
secretion induced by the tg ﬁcﬁ’rpqw@ was p 'B‘ m nut es and
returned to baseline |evel .QtISOJ\m nutes—after do| ipg (Figure 1).

Ef fect of Cal ci um Recept ¢ td’gorﬁasta@%ﬁ'ﬁ‘éuﬁﬁi r la | on

Body- Wei ght, Body Conpositi o‘ﬁ“and Bone Density ifi the Aged Intact and
Ovari ectom zed Femal e Rat 5 The purpose of this study is to
test the effects of test conpositions corrprrs’ihpgB conmpounds of Fornul a
| in aged intact or ovariectpm edH,( feralle rat grodel . In the
foll owi ng protocol the co | NEQ adm ni stered as a
phar maceuti cal | y accept atu4 2 prodru dm t udy Prot ocol
Sprague-Dawl ey fermal e rats atse sham oper at ed g OVX at 18 nont hs of
age, while a group of rats isypecropsied at day Qet o0 serve as

basel i ne controls. One day post- surgery, the rats are treated with

ei ther vehicle or test conpofhdfof Fornula 1, oR®* a®conbi nati on of
test compound of Formula | 0 mar nastaar: a 8" conpound for
59 days. The vehicle or t pd—gf—lfo Lls admi ni stered
either orally, by oral gaVagd, Br E Ehstia ﬁeo S P‘#ﬁ@ctron (s.c.),
with the test conpound bei ng ggm ni stered at a Phenapeutical ly

ef fective dose. All rats are given s.c. injection of 10 ng/ kg of
calcein (Sigm, St.Louis, MO for fluorescent bone |abel 2 and 12
days before neghopsy pafidit Inheeddmreafneﬁteﬁde@p’symﬂ{mnaﬁsam othei0@ikmals who

ket am ne/ | azi ne anes hesr a are dJi Lfgr oe dllulE : ener

X-ray abs ﬁt‘i' r"'g‘? EORER Y dafﬁr%:ze " Ram

equi pped Viotéosis. WtdipaleBOMweScefrtresm’em\nhar@f’f way havanr benat rfSlatof ba)'dy, TASS

determ natg il or Ers‘mreﬁtm%ﬁze@%grra%m%etmmn@me[n&ls@@s Ace®k88dnd S
obt ai ned by cardiac puncture di stal fenoral netaphysis and

fenoral sHEEMP SO 0L ATIRPIRHS. %@P"&Hal’egﬁﬁ%tabi)‘seﬁér?a%érd%ifasﬁl?%lﬁtfi'af%\‘ﬁ ve
conput elr i Ecﬁéommgh@ﬁﬁwm(aaﬁm and amdormbpmtcémls oft rﬁﬁl@hancyt rshesdid artheand
cortical bone. mneral c

Per i pher al ¥Rt Fef%t[fe%‘{)%%higgn |"fé5"°‘l"(5rrr%malgsp%§fgftf e"%séllf'f/male and
Exci sed f egaticdarbragogoanpredl fopalehw@BT X-ray machine (Stratec XCT
Research M No'i“h an L\@ézgﬁ‘g&l "u%(‘sbne%atmEﬂ‘ Ls &E&h&éﬁ’ nnc:lum!s are\}éﬁtstne (e.

software version 5.40 liTmeter (nmm thick cross section “f’ t he
fenur net ARPpYcsc); galtiative pdivant and casafivsr tsafmeal  FenhBrEPlemEeaiiersof o




The experinental groups for the protocol are as follows: Goup I:
Goup Il: Goup Ill: Goup IV: Goup V: Baseline controls Sham +
Vehi cle OVX + Vehicle OVX + Test Conpound of Fornmula | (in Vehicle)
OVX + Test WEWpHUAHSof Forrmula | and Additional Active PEHR2007/082986
G oup V only enployed when it is desired to test a conbination of a
conpound of Forrmula | and an additional active agent. Fracture

Heal i ng Assays Assay For Effects On Fracture Heal i ng After System c

Adm ni stration - Fracture Techni que: Sprague-Dawl ey rats at 3
mont hs of o?tg(%m%&? RANRSt i ?n%ﬁls‘%:& h ﬁﬁﬁér@rﬁ‘a{iﬁg os?éoé?r&na] bx“&'n%h%@ ﬁné*ade
on the anteronedi al aspect of proxi mal part l'a or

fenur. ThESPRPIRYNFHEe Hé%‘?f‘raic%’é‘%“gt‘ﬂ ghe grpetijody descpegh heggin. tF@emﬁiPrﬁwdersmg

I NCi Si oN ipfevé&ddikd @datinkit,0n Ghukig tréi@cdANg, Lh@-ﬁﬁ‘:lcﬁncl SMMKE QligRask Sstally béihged 4
mm pr oxi mal t tlhe di sttal as%&%t [of t?ﬁx t. ttybterotsMy 2 mm medi al
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The compounds of Formula I can be administered together with additional agents which
are useful for treating a disease or disorder characterized by abnormal bone or mineral
homeostasis. Particularly contemplated additional agents include calcium receptor antagonists
other than those of Formula I, selective estrogen receptor modulators (SERMs), bisphosphonates,
parathyroid hormone (PTH) and fragments and analopues thereof, estrogens, calcitonins,
synthetic steroids, synthetic isoflavones, vilamin D analogues, vitamin K analogues, strontium
salts, cathepsin K inhibitors, a,ff; integrin (vitronectin} antagonists, prostaglandin (PGE2)

receptor agonists and receptor activator of nuclear factor kB ligand (RANKL) inhibitors.
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4- azi do- 2- Qr ot ueous H at roomtenperature). NWR
(400 Mz, C%r{%tifg%?f d% ‘d(sghﬁﬂ =5.79 Hz, 1H), 6.76 (br s, 2H), 6.62

(d, 1=5.81 Hz, AktH)ntiug sgphftsan i@hgred t@emeq\)gt]'{ qqupﬂ)unds agfdigrrmula I in the methods

and compositions of this invention includes, but is not limited to, strontium ranelate (Servier's
Protelos®). Cathepsin K inhibitors that can he used together with compounds of Formula [ in the
methods and compositions of this invention include, but are not limited to, Novartis’s AAE-581,
balicatib, GlaxoSmithKline's SB-462795 and Merck’s ¢-3578. An o.p; integrin (vitronectin)
antagonist that can be used together with compounds of Formula I in the methods and
compositions of this invention includes, but is not limited to, Merck’s MRL-123.

Prostaglandin E2 (PGE2) receptor agonists that can be used together with compounds of
Formula I in the methods and compositions of this invention include, but are not limited to,
PGE2 subtype 2 (EP2) receptor agonists, such as (3-{[4-Tert-butyl-benzyl)-(pyridine-3-
sulfonyl)-amino}-methyl }-phenoxy)-acetic acid, or a pharmaceutically acceptable salt thereof or
PGE?2 subtype 4 (EP4) receptor agonists, such as ONO-4819. A receptor activator of nuclear
factor kB ligand (RANKL) inhibitor that can be used together with compounds of Formula I in
the methods and compositions of this invention includes, but is not limited to, Arrigen’s RANKL
antibody AMG-162. '

Specific combinations of particular interest include compounds of Formula I and
lasofoxifene or compounds of Formula I and (3-{[4-Tert-butyl-benzyl)-(pyridine-3-sulfonyl)-
amino]-methyl }-phenoxy)-acetic acid, or a pharmaceutically acceptable salt thereof.

Compounds of the invention intended for pharmaceutical use may be administered as

crystalline or amorphous products. The compounds may be obtained, for example, as solid plugs,
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4-chloro-2-(trifluoronmethyl)nicotinic acid (8.75 g, 38.8 nmol) in
Exemplary parenteral adminisiration forms include solutions or suspensions of active

compounds in sterile aqueous solutions, for example, aqueous propylene glycol or dextrose
solutions. Such dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or fillers, water and various organic
solvents. The pharmaceutical compositions may, if desired, contain additional ingredients such as
flavorings, binders, excipients and the like. Thus for oral administration, tablets containing various -

' excipients, such as citric acid may be employed together with various disintegrants such as starch,
alginic acid and certain complex silicates and with binding agents such as sucrose, gelatin and
acacia. Additionally, lubricating agents such as magnesium stearate, sodium laury] sulfate and talc
are often useful for tableting purposes. Solid compositions of a similar type may also be employed
in soft and hard filled gelatin capsules. Preferred materials, therefor, include lactose or milk sugar
and high molecular weight polyethylene glycols. When aqueous suspensions or elixirs are desired

for oral administration the active compound therein may be combined with various sweetening or
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particular subject, specific dosage regimens should be adjusted over time according to the
individual need and the professional judgment of the person administering or supervising the
administration of the compositions, and that dosage ranges set forth herein are exemplary only and
are not intended to limit the scope or practice of the claimed composition. For example, doses may
be adjusted based on pharmacokinetic or pharmacodynamic parameters, which may include clinical
effects such as toxic effects and/or Jaboratory values. Thus, the present invention encompasses
intra-patient dose-escalation as determined by the skilled artisan. Determining appropriate dosages

and regiments for administration of the chemotherapeutic agent are well-known in the relevant art



To a stirred solution of methyl 4-amino-2-(trifluoronethyl)nicotinate
(1.97 g, 8.97 mmol) in dioxane/ nethanol lwater (3:2:1 ratio by vol une)

is added l|ithium hydroxide™(0.365 g, 15.2 mmol). The mi

heat ed at Y¥882W8PH2I83 hours. The reaction nixture was %é&@%z%?%@%?%gm
tenperature and conc. HCl was added dropwi se to adjust the pHto 2-3.
Sat urated NaCl sol ution was added. The aqueous | ayer is extracted
wth ethyl acetate (12X). The organi ¢t layer is washed with water,

dri ed over anhydrous nmagnesium sul fate, filtered and concentrated in
vacuo to afhfond ol ufRedo®a%Be fonthaddll ByQhsidlied hstibad @h@RbVIED M| teacitingsi C
acid as a yellow solid. 11-1 NWR (400 MHz, CD30D), 8.09 (d, 111),
6.93 (d, diEgjosedbesrifs M - 1)=207. 1. Preparation of et hyl

- 2-am no- 2- cLaanmﬁaétencﬂlldﬁmposmon of oingengiori mayokk redaretli mapkapdd, prpelddphy|

bi car bona so1 utl added sodi um dithionite
(34.3 g, mgs?etmmuylt OfTMMWII@hCWS“FP@éP@H’% % RIeAgI IRy ameppt offthe

sol ution was. fhiedent alrk Ahdagt dﬂﬁéhcﬁﬂdhgimn&his@eneehﬁy aqidl @xhe migedf Wit h

et hyl acetate (3x200tnL). The c¢o rgani ¢ _phases over
sodi um sufci¥g Betsdient #ick é’ﬁl‘lfjé‘f‘ é@“‘“’éﬁ"’i‘i? gﬂ]eg T ASPETRY | ki 3F L o

2-am no- deéyg@@@ﬁﬁﬁfanﬂrr(Jﬂ: (ﬁle-galforbﬂ.e—thlrrl\lbﬂﬁlt(hzﬁ(ﬂ&am CDC13) 8 4.42 (s,
1H), 4.32 (q, rﬁjﬁ‘l & atlve a%, ,,gn g %%cuw ﬁé}@tﬁ&t'tw%hg;ma@éumﬁhy acceptable carrier,

2- cyaho- 2-f or oace
2- ani no- 2amlyam cdditenat weEdotniy 2 Ghamepmwicl qowpeﬁt@ﬂ|°6rﬂafn’é*ma?be(“5Vﬂ)
\(’\gs nﬁ';j dgd adp¥ifdihg @'Ftinh%é cl:décn_l_ I'Gde Sanfl ?(%axtlﬂfgof te. saﬂecmi’ﬁh{e)l aniclfuld'leCdi:bﬂiﬂmg'&ﬁoh?n e

ropw S€ a e reaction was ure
for el vibe FRyiry Whieh dher QmiBqsligR 4/ B¢ TIEHT Qétey R haBar B &gﬁ&g&m
si lica gelaglvmprizbogeayiiigs ind 100% ev/eracvelingoddiest hyl 2- cyano- 2-
f or mam doacet dcﬁtlo QOB ctNM% eﬂﬁﬁtﬁ Q¥feal @onﬁﬂo%‘lhw & 1 inRh@nihd)d

uct

mat eri al and desfted pro rat1 o. The product was
di ssol ved ﬁarmerrreqmpweewee mompraeac\dmenaﬁm)harﬂ’r?f"‘c'%l'% 3§ ey P88 wa itk g

cyanonet h%meﬁrﬂfa@@t ﬁdlﬁ&ﬁ? a@@ns theldde @é’f&k&e aMgénh&cflﬁﬂCﬁ)bdmhtdnﬂSESMSD red

o o apores swatw R D ET (RARRE g ARl Mol hlok

2- cyano- 2 cil@nnmsysanetedeadids, {yABeticrigpflavonds| wm Qm@gmstwta@mig)alosues 30

1H), Sinhlitor 5 i wHron » an oS i
008/ On11 TERER P BYFETL & uhfliorg At el (froncti, ambestived froslcia
5- anmi not hBGE3) sceptop agopIst de?(@ptoq aciiyapgr of nuclear &cg)b\d%l {1%/36% (Rcﬁng.[) Ix&;lrbltors

2- cyano- Zsﬁcgmg@&ﬁ)@am@mﬁékBO rrg, 3.07 nunol) and Lawesson's

reagent (746 t ol.uene 0C
for gover §1| ght ngefﬁgllﬁgeﬁlbf"is%%} lgasp {@R! mf" { egl glﬁ%‘)ﬁ?ggg%ggé%e

agueous s(n{verniommay(t&@nadt_v)suamhvmutowmefwelog)hI ori de (50 m.). Oganic
phase was was hggiu d,P ﬂagkﬁte&?&nﬁm&mtldﬁf bﬁq;h%%eut&@mohuaasﬁwh foou@s anyd

concentr at ed. ur| |cag1 chromatotrapél gl ye a s l'id
mat eri al muteepmclmlgstraam Reprasierzd | Y- Physicl Pseehing &F g 11y n‘g) syPyech &
(400 Mz, M10150f7th8§hzﬁﬁacedticﬁl cox’ﬁpcﬁﬁor( Eh:ouEh’ the Ztl'd)ac;h id (BGtisfug, P2iedterall , 41

t, 3
( (2 El) di ﬁﬁ"t"ﬂ?‘ia“i‘i—i wpﬁ:ﬁ% H%ut: r}u%?:t) g(pm g%trgﬁ‘ chtharmaceuncaI composition

by injection of the composition, by apphcatlon of the composition through a surgical incision, by
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application of the composition through a tissue-penctrating non- -surgical wound, and the like. In
particular, parenteral administration is contemplated to include, but is not limited to,
subcutaneous, intraperitoneal, intramuscular, intrasternal injection, and kidney dialytic infusion
techniques.

Formulations of a pharmaceutical composition suitable for parenteral administration

comprise the active ingredient combined with a pharmaceutically acceptable carrier, such as
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microcrystalline form, in a liposomal preparation, or as a component of a biodegradable polymer
systems. Compositions for sustained release or implantation may comprise pharmaceutically
acceptable polymeric or hydrophobic materials such as an emulsion, an ion exchange resin, a

sparingly soluble polymer, or a sparingly soluble salt.
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to give thﬁ?tﬂﬂ,y&ded,%rguogﬁ/ L1 GRCTHAAB 0PN HOBRHE cell superatants can be

determined by a homologous radioimmunoassay using GW-1 antibody or its equivalent at a final
dilution of 1/45,000. 125I-PTH (65-84; INCSTAR, Stillwater, Minn.) can be used as tracer and
fractions separated by dextran-activated charcoal. Counting of samples and data reduction can be
performed on a Packard Cobra 5005 gamma counter. For testing PTH levels in human cell
supernatants, 2 commercially available radicimmunoassay kit (INS-PTH; Nichols Institute, Los

Angeles, Calif.) which recognizes intact and N-terminal human PTH is preferable because GW-1

antibody recognizes human PTH poorly.

In addition, specific assays useful for evaluating the compounds of Formula I include the
FLIPR Assay for Evaluating the Potency and Selectivity of Test Compounds; Assay for
Evaluating the Effects of Test Compounds on Endogenous PTH Secretion; Evaluation of Effects
of Test Compounds on PTH Secretion In Vivo; Effect of Calcium Receptor Antagonist
Compound of Formula I on Body Weight, Body Composition and Bone Density in the Aged

Intact and Ovariectomized Female Rat; and Fracture Healing Assays as described below.

FLIPR Assay for Evaluating the Potency and Selectivity of Test Compounds
Human kidney cell (HEK 293) expressing the calcium receptor {CasR) are used to detect

antagonists of the receptor using Fluorometric imaging plate reader (FLIPR, Molecular Devices,
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stimulation of the CasR by the addition of 1.7 mM Ca?*.

Assay for Evaluating the Effects of Test Compounds on Endogenous PTH Secretion

Adult male or female Sprague-Dawley rats (Charles River Laboratories, Wilmington,
MA) with jugular vein catheter are used in this assay. The test compounds at various doses are
given to the animals by various routes of administration including subcutaneous injection, or
intraveneous injection. Serum or plasma PTH concentrations are examined before and after
dosing at various times using a commercially available rat intact PTH ELISA kit (Iﬁmutopics,
Inc. San Clemente, CA. Cat.#60-2500).

Evaluation of Effects of Test Compounds on PTH Secretion In Vivo

Overnight fasted male Sprague-Dawley rats (250 g) with jugular vein catheter are used in this
study. Whole blood sample is collected from each animal prior to compound treatment for
tneasuring baseline PTH concentrations. The test animals are then given a single dose of the
tested compound at 1 mg/kg in glycerol formal: 2% DMSO by intravenous administration via
jugular vein. Whole blood samples are collected at 2, 5, 15, 30 and 45 minutes, and 1, 2, 3, 4, 6
and 8 hours afier dosing. Plasma samples are obtained by centrifugation and PTH concentrations
are determined using 2 commercially available rat intact PTH ELISA kit (Immutopics, Inc. San

Clemente, CA. Cat.#60-2500). A significant burst of PTH was seen following the treatment with
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resul t ant kdainebQlabiné Qfiesihisa a.euwaghed rahd) uliddizeé dail@neyt Xeay QBlsofpﬁbrﬁeryV\A th
et hyl ace hed .succe N NaOH
and wat er [g%“ﬁe% %’rg?debﬁ'g 8‘19 g'c grieS| um TsUl'Y ateree ‘Yﬁl eirzaetg‘k,ﬁ%% BOdy gca"

concent r asafigraicffonleap aad fabbayy wassakteriipation] hThs ra:os dre pggeopgied; then autopligd arid| | ca

gel col unpo&iis ORRh QLR Wiichige. 2fie 4204 é&%ﬁpmaaghyb@mn%rﬁ%hﬁk Wampt to
provi de the product as a colorless solid (6 55% vyi eI d 111 NWR

(400 MHz, eagDGpt?)yre 8an21y{ea by pﬁnphe}ral 1q|ta1zﬁtat|21:_|)com5utfgge Itﬁmogjq?hy danle)
4.07 (m ddt)metrik tStal( dedbecufiH-ind cérti¢hi Koty minkebal cortent -ati dngitgl e d&é.rih)uedl 2 (d,
2H). M5 rn/z 360.2 (M+H)+. Preparation of

(3- (benzyl oPyinbemi Qpantit@tivg fQomputerized Tomography (pQCT) Analysis: Excised femurs are

2- hydr oxy gg 2 Mgw' ROy mmrg'(&%téc%&@r @es&wh@zwlamhawamte% Sf%ﬁl ved

in acetone ot assi um carbonate (18 .3 nmol) was
f ol | owed 69(1115% P Witk snfivars vergionS.4. f’?haﬂmr mmwrék RROsESERtign 9&&'@9 fﬁ‘é‘éft ed
at refl uxmbmaphydSis BReH =8 5. o}}hﬁ(pfoeﬁul ﬁaﬂﬁlﬁl rﬁewphysrsex Mﬁﬁryte@ﬁiel&ds bde KiRPEAd

tenperatu a ed throu Th I cake S shed

kLD Bt bt st oty AR TD Bt fomaide e H T S st S SR

t o provi demarCogicdhge inddfinedland anatyrzdd vaiag copiond hede d ahd/costichlj mygle geAn goérum

chr omat 09ROy géﬁi!nggfsl{a A 6 ‘mq oAl sﬁm%ﬁ@meﬁmﬁi 437 Bhsue Jﬂﬁh

resultant tan so was recr Sta ized from hexanes to I‘OVI

pr oduct ( B8er2hugsholdeos, $20 engigm’ ‘PI qistingyish (copigal \agpe alemr*@)eﬂeocsmzal (sprfacg.H) |
7.4 (m 5H), 7.15 (d, 2H), 5.1 (s, 2H), 4.8 (d, 2H), 4.3 (t, 1H).
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(3-(benzyl oxy) pyridin-2-yl)nmet hanol (87 g, 400 nmol) was dissolved in
anhydrous di oxane (80 nmlL). Manganese dioxide (351 g) was added and
the mi xt urWORAB/MEAE ed for 2 hours at 80C. The reacti oRCHRIFA2HHs
filtered through celite and the filter cake was washed with et hyl
acetate (300 nL). The filtrate was cggcentrated in vacuo to yield a
brown oil which solidified upon stan (84.12g. 98%yield). 111
NVR (400 MHz, CDCI3) 8 8.4 (d, 1H), 7. 25 7.45 (m 8H), 5.25 (s, 2H)

WO 2008/ O‘H-Qoé&%ciﬂné @%Qt@r%{x&g%ﬁzgpe‘&ﬁm&%ammatthr%ol%f 655 mggén to dlstmguash

2- (3- (benzyl - 2- 4-difl h
R A e e R ke e

4- am no- N-cﬁrﬁ;el(o&; Bordiid hsdﬂ)lt(opﬁtedaytha) [isubJeertica? byiik) wad -eliminated from the analysis.

(trifluor i,ha 3.61 05 |

5 (benzyl QRPESTTAal AaHy d8 s o2 Fe g Bphbe i na comal bong apes.
with a catTaktat.iBona?oldhil66199%; K@Mﬁé@uloﬂ@ﬁloéBmla@ﬂ MiperghRageardh, 120"55‘

t mol ) |n7qpaaﬁ50us toluene (150 nL). This was heated at refl ux
overnight in a round bottomflask fitted with a Dean-Stark trap. The
resul tant darkTﬁﬂhﬂ%h@ﬂm@ﬁﬁmﬂﬂﬂhﬂﬂm&ﬁhﬁﬂﬁmmbeﬂperature concentr at ed
in vacuo C% darkd%v:mn 0|H This oil was purified by silica gel

col um chi¥Medogr a ETR%°'S30 9% acetone / hexanes as el uant to
provi de t HeoypibductShadnastbirieoners as an oil (4.61g, 82%yvyield). ill
NMVR (1400 plﬁ:DCI DvB+Fepctm 1H, 8.0 (m 1|'|) 7.3-7.6 (m 7H),
5.15 (d, 2 3.0 (dd, 1H), 2.8 ( Il - 12 (d, 3H. M5 mz 555.2
( M+-H) +. Pr@wr{‘ét i orp\rﬁ + Test Compound of Formula I (in Vehlcle)

341- (3, 4- dirbdprvor opheviy k gk Ofsgountt-of Bgrmala ( ahd ApdidbnabacpyerAgentn- 2- v1) - 5-
(trifluoronethyl)-2,3-di hydropyrido[ 4, 3-dl pyrim di n-4(1H) - one

2-(3- (benzyloxy)pyrldln 2-y1)-3-(

1- ( 3, 4- di f | uor dpte r§bYmY gmamnvpyydryhesn(lﬂemeﬂ pdesbrngemhipation of a compound of

2, 3- di hydr opyr i do[ 4p.m] 1aud iftudli@arbédehegne (4.61 g, 8.31 mml) was
dlssolved in absolute ethanol (150 nlL). To this was added 10%

pal | adi um on carbon (0.50 g) and the m xture was hydrogenated on a
Parr shaker at 45 PSI for 2.5 [Feutus Hedling Aseacti on was filtered

through Cef’lsga&%br ]ﬁ‘fégs blé'ﬁra%tﬁ%kga{lmgﬁhg S@l@ﬂdﬁﬁu&lﬂu@r{ hanol . The conbi ned
filtrate 1. This oil was purified
by S: i c? tgel ﬁ,q&meam Qé"gép%ﬁ@lﬁm?uﬁts% 2R8hs FOie lafeeixﬁﬂﬁ:néedh@&anes
as eluant to yie e produc ereo as .a pal e 0
(3.86 g, 7R IAdl)C“‘ nGipPIHIe ?)%‘1% SR OBPF % 3 PR H’?YP‘F{ q\lek‘}FE %00
MHz, CD30MmMpia8r enthir.( The folwing dBcr{tes th iHpial shegkalie¢hniques H)“};e ifcigon( imcartisd) |

?M?-I-é 2] 1|_tﬂmug% 'tc? fh§b6]ne,(aq9 a 1%@1 holél' is%ri(lgi 4 l%)lﬁ')pmxilmagto(t% di§zhi)aspeé(%f me%iblﬁﬁa 3

tuberosity 2 mm medial to the anterior ridge. Intramedullary nailing is performed with a 0.8 mm
stainless steel tube (maximum load 36.3 N, maximum stiffness 61.8 N/mm, tested under the same
conditions as the bones). No reaming of the medullary canal is performed. A standardized closed
fracture is produced 2 mm above the tibiofibular junction by three-point bending using specially
designed adjustable forceps with blunt jaws. To minimize soft tissue damage, care is taken not to
displace the fracture. The skin is closed with monofilament nylon sutures. The operation 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
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Preparation of-3-(-
(trifluoromethvl)PYridol4, 3-dl pvrimdin-4(3H)-one CF3 0 HO
3-(1-(3,4-difl uorophenyl)propan-2-y0-2-(3-hydroxypyridin ¥17) étl’l
f | uor omet WO $WB0B118i hydr opyri dol4, 3- dipyri nidin-4( | H)’CHHEZ 7992930 ¢
58.8 Mol ) was dissolved in 4-nethyl-2- pentanone (500 ni). To thls
was added manganese di oxide (76.7 g, §82 mmol ) and the m xture was
heated to 90 C for | hour. The react?’ n m xture was cool ed and
filtered through celite. The filter cake was washed with ethyl
acetate. QnipSidk bRE@sulh Nio\ba €dted LiGniRatPRY €0,

yel | ow so&?g Bﬁq}dl v qmﬁ@dgg&%&ms slurried in hexangs anjd)ﬁt he
resul tant ZQECWWIg%Q%’SsoI id was collected. The filtrate was

__concentrated amclommr 4 in@d0 bays, S0 |- i12 eatsofedm ol grovp apdvmestetizd with Kyptaope ng

Prepara
(R) 4- ami ntissid-i Erigrad Mehgs fropen- ﬁzawa)re@h gropp £ sieedirePTrypibanct B hislalepierd  NH2

4-am no- Za&hglk fa'n&'@&féﬂ%xhﬁhatﬁﬂr GQtd PksCroPdc! gl(oaﬁalg,stoﬁﬂ .i8 3 buffdréRingerwas
suspended a mxture of anhydrous. DVF

and anhydrous
di chl or oneslutiame47G 08 71 foy radiqgzanhping bwa'gchawéﬁ“t“ﬁ i B‘E‘hv P%{F%Pﬁ (30.4 ni,
216 mol ), f ol figwedcd Kndigsampiahartds for RiGlogic Rhalysis @€ frichidedboge havelbén
mrol ). 1-113TU (3 I) adde u
al | owed t BreYpysly l'ﬁiﬁgfﬁ g'g’m%r eaWa@lewr %lg it gfn%ﬁ%m?%%}é'?éeoﬁﬂ Fn&g gV
was conceHtdliag moRatsn AfigtologidabDeseniptive Bong At dﬁ oheP3h BeiellyTiths fragtyg IStt%l'ﬁt
DMVE sol ut | ony mﬁ] (B Q45 Sde &M %;e%lhe, e%édﬁ&ﬁh@éial&ﬁéd’ln ﬁkt’ﬂ&r%eﬂﬁ@@ta@t ad(1

20- 30% acet h
(3.47g, azgnd%gc%{ Betd gg)égsgl%slﬁ?tmn eb&ﬁﬂgm{iiﬂnla}[ l)&llfegar@‘gmo%'d ‘BS? ﬁissept[oﬂ Ik soft

L). The ofganic |ayer was washed successively with | N NaCH ..saturated
Sodi UM bi S FOVABEEto AR & Reicties ERIEH %@foaﬁf%&wwaﬂ“ék PeEFEGoRR d
concentr aEtﬁﬂcdl rﬂldlf@ﬁtﬂlose&&mg(mtﬁldi\g b6th | tibia TAll Sibalh)l arav@ssd poul vistidlieglio pf el | ca
gel col um & S 0-.70%. et
o G S s
yield). 1§.ﬁcﬁonN|hR l(seqﬂ@ diiabmstraBDEBE BharRtedsties ofigf callus structure and to d:fferennatc
2008/ 0411?1%5%/ w?'o%oé%ﬁé Qrﬁzl%cﬁlallsgmé o thd Fhoturd sid: A4 f&lmavm@ Hheasufenfnté dre
1H), 5.8 2H) , “oﬁsi 1[;,—9, 2139‘gn‘11 ZIHQ 1.255(1:1,
3H). MS rﬁ?r@ﬂgefﬂ,(lém(cmap pf::gbraq gtt]l orfgpt distance between the co chl bohe ends 1n

2- ( 2- met hax\pReEY) caltuk () th hnpdaetmydiqpreen 43)-1@alPdle Blufre aieh bliaHend) byily) - 2,
3- dlhydr r|d0143d QQ d 6 I

(R -4 A AoUaget oo o e B B o ko @ 1 clup vt 0 cartlage e i
(16. 23 g, thEEaIRs.nmol ) and ortho-ani sal dehyde (8.2 g, 60.2 mol) were

conbi ned al ongg;i téﬂa@ca?ﬁﬁa%isﬁ! 1 The AdRdOior Bibmébhintalnesddal ot pravddgly

0.174 g, 1.0 t
ot od ot PRI S prl Afrertr it GO Bortighg Facye FpPed K s
Dean- St ar Kiskuealpt 43202-298s 1880)a Biriefija rrdisgndpby DAl vﬁastmca)@tleetdkena)momnthe
tenperat ULR meéham 1 OF?{‘C?HJ hn@llthgrqca'l ro ééooft tﬁe ﬂeﬂ@é k2@ Rk b;r hi s

paste was suspen In et acetate, he resultant solids were
col | ect ed d@ymftlw tﬂrr@tl%nfo‘ﬂfwotﬂlf bending Efﬁféd‘ﬁ? od’ﬂﬁ‘m‘(‘% lopd. gyffnespy, gnefay| i at e
was concepbkiahisdoad NG fnb@Ru 1bad, hidfhxbyunsdtkdsaR dgedmiredl umm

chr omat ography usi ng 40-60 % ethyl acetate / hexanes as eluant to
give 12.1 g of additional product diastereoners (84%total yield 1H .
NVR (400 MHz, EDakidh rﬁe;ﬁormagouist niape usgfully FonBinedrwith anefher Pema(obgwi{*)

g 85( E 5. eve c%épaﬁr% d%I l_géor%ﬁ)re(c?hcfd acéo 1ca(l§dactla'é'90miétm& ’\g cul:hh'D 212 4

(MtHr . Pr e}pap'q;me@h of)psteoporoms For example, a calcnum receptor antagomst partlcularly a

(R)-2-(2- %@&,ﬁb%/mrm%ﬂq)mﬁr brla ﬁ}ﬁﬁﬁb’duﬁ&aﬂpa@eﬂab&ls)ﬂt br folvate itlereof, anaefihadf | pv
rido[ 4, 3- agclvg,ynl;;yrlr:]e (aldmnl-mstgred snmupaneouoly, sequentlally or separately in combination with one
or more agents selected from: selective estrogen receptor modulators (SERMs), bisphosphonates,

parathyroid hormone (PTH) and fragments and analogues thereof, estrogens, calcitonins,
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2-(2- met hoxyphenyl) - 34(R) - 1- phenyl propan- 2-y0-5-(trifluoronethyl)-2,3
- di hydropyridc[4, 3-d] pyri mdin-4(1H)-one (19.04 g, 43.13 nunol) was
di ssol ved WP X8¥AHE (800 nl). To this was added a 5% aBCEB?807/002976
sol ution of potassium pernmanganate (34.1 g Kvhat in 700 inL water).
The resultant m xture was stirred at roomtenperature overnight. The
reacti on was quenched by pouring it i#to a 10% aqueous sol ution of
sodium bisulfite (3 L). The resulting aqueous sol ution was extracted

2008/ 0413 2RO} Haidh Syt Sk, M0 BAMafesPUARE, KR AR, St
sul fate, fyis enthapsiary I@tblnfeémﬂfﬂatlefégfiﬂn("mw@“)t@mﬁ@"wﬁi’ dreostaplangiiy (PGE3) s

oi | was pugdeptolshomivts fahd Eeleptdd 200 BIP 8f ARRY- H&bNEB ARmaQRarkhy inndaat at e /
hept anes aqs Be%?lnt to eﬁr ovide the product as a solid. This solid was
recryst al | FFEFIPFEHROEY acetate / hexanes to yield a colorless
solid (12.5 @) Thel LillowdwkR r@d—ﬁﬁxth@lﬂ’;&pﬁi@ﬁng)an@ E8angples Allusfeht the/ plofarafioly oflH) |
74(t 1 5 (t, 1H, 6.8 (d, 1H), 6.35 (d, Ifi),

Fl—‘l)b‘mp%' %s%{&.gb%%@m?ﬁgﬁ(dd 1H), 2.9 (dd, 1H, 1.75 (d, 3H)
IVB n12 440.3 (MrH) +. EXAMPLE 1 Preparation of

2- (2-f1 vdr'gxvcpiiamsheic %s&ﬂﬁ&qi\m{i) -spectrd Whik WPOSIPEELs Rvhststht O {h€ Qfoffosdt dI O

vri-m dind-one) Preparation
4- A no- 2-SEMESo CRErstraiptict ‘H’S‘H‘“Cﬂl thiftsi (@b Ave cRivegr) in (pastg-per-million downfield from
4- Am no- 2-tahmemdsianeQfing mnoerﬁanadab(bﬂeviguoanome&gmﬁeﬁ Of it pekiks: 2@l ¥ Sielgibt)

DVF (30 |cIororre Penethla

6. 954 mmld) d‘i“%g ’ ‘ﬂ'ige" § el dd“e“a“"f mb)"’a % Tﬁh&e“?é‘”é@i“
mol , 1.5 vsigel r:nher) ela:ndspHBT@se@nengD 06 at@lﬁﬂvhfmtrmmssule @e@qdl ignijatien@PChe
react i on Sitpb 'fcﬁl@@m?!abb?e@& idn® havl BedHE Stor cbiioh ?&@eﬁds%‘d Wbt UbLe@EDHEN

diluted with oronet hane_and the aqueous | ayer was extracted vmth

20% i sopr SEYFrodlorbm®) / Bl &F‘Wﬂﬁﬁ@m‘%e%@nbp%ﬂ‘ymé‘ﬂﬁdﬁ #é1:PPons
Wer e was heﬁutw;rhdmhaeowNDNaﬁSosolddﬁteremmethihmrﬁbxu&pl HRTON, OA@erdotriatyl-1yB,

dried overy t er of rate cr.ude.
mat eri al qugtrgyléﬂcljyl\{g§ Q4n’1 ]13:( uor {1 gﬂ(?la aﬁrocqﬂ%rllcnacﬂzﬂlln)%{%ci/dfc acid,
acet at e: hé!éél?fe Ile@aﬂpﬂwlpll@lahf’lanﬂ@ &wa@mwlwrmaﬂa@r Me&Pat megnesium

5- Cnl or 0- Zyifags 'ﬁﬁﬁb@?@éo&hﬁ Bhégrborﬁfemm hytling buffid) WAORr, dddihy bjladad; 3-
deyrlmdll\@% ne ol .ution, of

4- ami no- 2-CmOr 8o Wétﬁéflﬁgl "‘Wi“E’Hi“P ﬁlﬁ?ﬂd&%%%m“‘% GF ergvsirofurang
of acet oni'4mmbia’ aferszaﬁlcmtraddimmm éfnimg@hid hyatke pdss@angmspedficOpBavitnof )
and a cat gyt i.d ).
The resul t% |8¥ﬁgw§% %r %Og?téé%uﬁgﬁt%gé'&?&% f}fe%régo i (Be%l 9%?"?%0
trap for Bdicheal68 FstﬂTbteF dhidt the rilistange wpvelediby 2 coopauad diyidod by ghedlitinfeut ed
WO 2008/ 04k Lh&P g/th'éls%mn*&l@%g HT1ILC plate. HPLC refers to high performance liquid

chromatography.

The following specific examples are included for illustrative purposes and are not to be

construed as a imitation to this disclosure.

Preparation of Intermediates

Preparation of 2,4-Dichloronicotinic acid:

cl 0O
Nl\ OH

"
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52 with ethyl acetate. The m xture was then partiti oned between et hyl
acetate and aqueous sodi um bi carbonate. The organi ¢ phase was washed
3x with NaMeASMUIRith water, Ix with brine and then GTERZ07/MR976
anhydrous Na2SO4, filtered and evaporated to dryness. 1.08 g of pale
yel l ow sticky solid was obtained. Thg resulting crude material was
used without further purification. ?epar ation lc:

5- Chl or 0- 2- ( 2- net hoxv- phenvl) - 3- phenet hvl - 3H pyri do(4, 3-di pyri mdin-4

-one Cl O Toa stlmng solution of dusopropyl ethyl amme (ll 1 ml, 81.08 mmol) in THF (50 ml)

B S LhEid o USSR 2 3 B e Pl

(10 inL) waisthadniedreand itived mx4mmu&§| r'¥oe thisv soyoitio ab Addat cﬁ@@;seAz H%

_aqueous _sqlution of pot ( 0 8
mol , 2 e8 H°’°‘3y" d'ﬁeﬁr 2621:%?3'? ro res '\?\i/fé)gatm])?gv?oa@e Wgeﬁ f&dﬁﬁcgu “%lﬁg
reaction ﬁ;aréorsctupxndeeehefa@ri frpm mdﬂnr@vsheﬂnhx ﬁewasmaeeftihwugh&aclzmewbw

added andm@@@ﬁa}ge@@métmeneﬁqo@hmﬁ@roenb rhif TR EMA kY Rackied mﬁktd?@%ss slumyl |
reaction was conpl ete accor di to HPLC. The rea{gtl on was

quenched AlovRd tPo9RE HLAEHE LMRERILE3 The SoeRl vy SYApoaF Wldfﬁfe‘?“ﬁdtﬂfeéf‘i'eofﬂ‘dand
partiti oneigsolyed weem:emh\ylvommetoameanmhe/\@quecrus Izilyhewaquzehndwnuayﬂér ands
extracted t 1248 0 n I shed
Ix with Wa(il&( ﬁe\@l‘t? gﬁg“ﬂﬁ éongn I&_}:Was en ex acgecfe\?;l an {%Qtnt'eﬁhe'\rgéagéjay@@ Jg

Fi | trati owashertiwisly bgr antd i doed g\fer 1s¢ﬂelnseilf\atentThgmmegevwgweﬁr remgyedgupiérd.

The ori gi RRhced %rlernﬁE to%ﬁle%ﬁhcﬁl'dﬁ)ﬁi@&g%hlﬁ E'lodﬂ gc!zd @r;@ mhﬂmeh@nd
soni cat ed for m nut es

suspensi o N}Br(@0kNHz, @rl‘@t? i’ﬁh t’sdfﬁégl‘hs“n(% D} B F? @r J-5ééi%bllﬁeb7da(ﬂd]“5 3
evapor at edztig). dFxvesM4HY: 191 ye addi tional 282 ng of product for

combi ned total crude yield of 680 ng (68% of a tan solid. The

pr oduct Linurification. Preparation Id:

5-1o0do- 2- thI-3H-Pvr|d0143dlovr|md|n4o
ne: A m xture of

5-chl or o- 2- (2- net hoxy- pheny1) - 3- ph net hyl 3H pyrido[ 4, 3-d] pyrimdin-4
- one (300 ng, 0.766 mmol ), tri hylsiPyl chloride (0.097 nL, 0.766
mol ) and sodi um i odi de (344 ny, ol , 3 equiv.) in
propionitrile (7.66 nL) was heated to reflux under nitrogen in the

dark for gaQtefhyl ulda 8 h@‘ﬂ@ﬁlmﬁ@ t&tuaﬁ]fdlemgn JARE @0 kil wal E&J5RH B 078 -and 1%
reaction m xture was cool ed to anbi ent terrperat re and {)ﬁ?ﬂﬁ IntO I N

NaOH (30 Aufous Q& soluien wpsAgded oy widgrcogling. Shg ek '3 wp yfiried
acetate (ow2@ORLgnd aﬂd&e depivied redstieridgrsalotich oferrieDMH&hﬁcbum tatid (@ g,€l5,62,
brine and__5 dr| re nd, concent r. d to giv

brown oi | ™™fhe" T c?g] (?"’%)uctgvxgsqrﬂ)urea? (N dmgmr% 0 u%%cﬁ%o%’a eomrlgf)rﬂy
usi ng 10%eew¢l§thre agbinalt kour. rThel iorghlio sabvent MHernQ\ed pndwred@eQB@SSwg afibfRy of

product. gqua]' iRk '\18 u:l'lﬁgd by column chromatography (5-10 % ElOAc m hexane) to obtam the
2- (2- Met hox envl eyne ﬁ%ocﬂa-t”f uoronet h

X—I (ﬁvrl 3-dlp
vrim di n4P‘5‘h@e‘hyl24 ‘CthFP“é"’tfqa'& PR & 85 @ledrss ¢il-a N%?Rrﬁ‘

5- i 0do- 2- § 3348l REX¥LPIEMYEKd, 3=Dheset))y.de @Hwyr | dof 4, 3-c] pyri ni dl n- 4-0n
e (67 ng, 0.138 mml), nmethyl 2,2-difluoro-2-(fluorosulfonyl)acetate
(0.035 m, 0.277 mmol, 2 equiv.), copper iodide (32 ng, 0.167 mol,
1.2 equi v},f ra%g@ f(hgetfpf'ga% AN |, 2 equiv) in DVF (2 nmL) was
stirred unﬁ%—m—%rog'gnﬁ—éb%%—@ghrs The reaction m xture was
then cool ed to anbi ent tenperature® dil uted with dichl oronethane and
washed 3x with water. The organi owas then dried over anhydrous
MpSH4, filtered and concentrat ed. t'Il’l crude material was purified on
preparative TLC in 50:50 ethyl acetat@zhexane to provide 16.8 ngy of
product (29%

2- (2- Hydr oxy- SV 1 F4giBRonasnys - @0+ & PP-65r BREY RSt s qb32de g1 pv

ri-m di n- dl@onddotinate (15g, 73 %) as cream colored solid following the literature procedure, J.
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2- ( 2- Met hox hen 0- 3- phenet hy1-5-trifl uoronet hyl- 3H pyr| do 3- d}fgyr
|m(d| n- 4- oWéﬁ%”d 0.0197 nmol) was dissol ved in di HITHBEHEOR
(0.5 nL), the mxture cooled to 0 C and a sol ution of boron
trichloride was added (1M in hexane, 8 16 inL, 8 equiv.). The
reaction mixture was then heated at 48 C overni ght. The reaction

m xture was then cooled to anbient tenperature, diluted wth nethanol

(2 M) ang LhenNembesi! B 3Y)Qre§mt)95f ﬁetﬂ@'iﬁadlc_ﬂ&ﬁmﬁ&hn\i@muhmg pveMPRAt ed
and the residue partitioned bet yeen meté%[ene chl ori de and saturated

NaHCOB solo8tG Biowetivy agigRs e p) oy R NMRAL008%H, DMSGdel 8,37 {ch =553 M, 18D,

di chl or ongtohane:s.cHe 10 bed, 309 ORRINS PXiH] A213S] (WRdIEeNBSIRGEBYY 1106, uatler
brine, drieqg, filtered and concentrated. The crude product was

purified (% ng preparative TLC in 50:50 ethyl acetate: hexane to

provide 5 ng (62% of final product. -NMR (400 MHz, CDCI3) 8 8.82
(d, 1H, y .27 (m 1H), 7.15 (m 3H), 7.05
(m 2H. -re at Q’Of ,l4 m Z(c,thl,or tinatg: 94 (t. 2H) M5 ink 412.3
(MtH). 54 Alternatively, c

2- (2- Hydr oxy- phenyl ) - 3- phenet hy1- uor onet hyl- 3H pyri do[ 4, 3-d] py
ri-mdind-one) can be prepared usiing|4-am no-2-(trifluoronmethyl)
nicotinic acid as the starti ng mat ieﬂle Preparation |f:

4- Am no- N- phen | uor yl A

4- Am no- 2- (t r| th Ir%?re h}"“’n“u“%‘:’o g)é?P ?ﬁ%@%&@g’g‘hﬁnﬂ‘?‘%

di ssol ved Chlpromﬂﬁn(tel (b3 galfiél )] eﬁnﬂlziﬁdfrﬁqmaﬁ@ fofoying Ythe Pt RpFednEne
(106 U, GuRdhedFOPlesterd- 2081 H62)- Gms(reaﬁiqujolf QL |aﬂ&9§ro@b’ mTlEéEh}ﬁ Q aihécﬁrt-

1.1 mmol, 1.5 equiv.) and HBTU (331 g& rHrg ?’ %‘ﬁ‘iﬂ é

the react |°B‘Hr°§“f‘i“r“?‘%6° ge °2’6?§P‘?"8'|“g P31 rsélm“?ﬁ‘ee ARpIS AohlprRicR ath
then di | utagdowiHiht ok Moipean®d). hH{]HMRI‘(dOaMHz aMEmdg: 3 Ayed, Wago ﬁxtdmact ﬁd
wi th dichl S;aer e washed wit
0. 5N NaO—IGg% ufﬁg‘ﬁ%%ﬁﬁhg% ng*rb |on 29\,\21?2 B’gl[M’Lﬁ?dr ?gd over
anhydrous MySO4, filtered and concentrat ed. The crude material was
puri f| ed BYenGRtiod B SRAQIBLISeEARRY 2481 Ng 2: 1 ethyl acetate: hexane to
provid Q_E‘_(‘SE%_TTWT_TTproduct can be converted to

2-(2- Hydr oxy- phenyl) - 3- phenet hy1- 5-dgir i@l uor onet hy1- 3H pyri do[ 4, 3-d] py

rimdin-4-one) by using the title und above, Preparation If, and
foll ow ng the procedures describel i Ploé'bar ation I b (condensation
wi th an appropriate al dehyde R2. freparation I ¢ (oxidation with

KMh04) and the deprotection step usi ng BCl 3 (when converting a

et hoxy moi et ymedylBamido-$Hftoriis@iaX 1.0 4] 1 52 mas) sRason bod gaim\semon
;rgeEI(glnLF\é\caQ_%btl tderﬁgglgg‘c?fggcg%ﬁw%&f erate red mll)nan% t{lra rre]:zrllc?lon mix ulre0 s
4- Am no- 2-hedetios 85 NHpiPeoers.hYie-soivan tvaseaapotied ondedreduredpre@ure IthegesgluGwas
et hyl ni c [ | H 4 h d id. Th
4- Am no- N-%p OEJ r?g a;&&,q?&(\:[oflfn Pﬁ‘gﬁ%ﬁag ldhed( 8 Fna)mW l(ttlesamgiﬁe 8‘t‘“ﬁé‘ ?I ¢
appr opr i atguepiscseluiionays gencensiated utl prcipiation l“ﬁétaﬁﬁf’r rBhepine S allowatipde
gf f Olr mul gtafl, &kmgm ;k 10&: foP c@@pld@ﬂ%ﬁtﬁlﬂﬁd mbet;unamrmﬁtb@mw V@i BdlRcté by
enzyl oxy grqu r ot

corres pondﬁﬁ‘{j" Wrr‘c’)‘iwmﬂ'rz‘if’uf&”? bsolﬂfglﬁg al&‘gloﬁ}?éangé ng? éﬁfmi"ﬁ %cﬁgﬂo&g?ﬁ’)’bu nd
of fornul aahm g, 66% yield). '"H NMR (400 MEXADREG-dg: § 7.59 (d, 1H), 6.47 (d, 1H), 6.37 (brs,

2- (3- Fl uor, F[ hydr oxy- pheny1) - 3- phenet hyl -5-tri fl uor onet hyl - 34 Dvri do
14. 3-dl ovPPli di n-4-one cF3 0 55 11-1 NVR (400 Mz, CDCI3) 8 8. 90 (d,
1H), 7.75 (d, IH, 7.25 (t, 3H) 7.05 (m 3H), 6.90 (m 2H), 4.39 (m
2H), 2.94 (m 2H). M5 mlz 430.3 (M+H) +.

EXAMPLE 3 preparation of 4-Chloro-2-(trifluoromethylnicotinic acid

2- (3- Hydr oxv-ovri -p -5-trifluoronethyl-3H nw do[ 4, 3
-d]rwimdin-4-one 11-1 NVR (400 MHz, CDCI3) 8 8.95 (d, 1H), 8.30 (d,




-

(R) - 2- (2- net hoxyphenyO- 3- ( 1- phenyl propan-2-y1)-5-(trifl uoromet hyQpyri
do[ 4, 3- dI r|md|n 4(3H)-one (6.6 g, 15.02 mol) was djssolved in
anhydr ous % ARt hane (75 I'nL) and cooled to O C i i AABQERAT,
To this was added a 1M di chl oronet hane sol uti on of boron trichloride
(31.5 nm, 31.5 mol) slowy to naintajyn tenperature. After addition,
the reaction mxture was stirred for "Z-5 m.nutes. The reaction

m xture was transferred via canulla to a O t aqueous sol ution of

di et hanol am ne (10.3 g, 97.6 mmol i0F180 M. water) with stirring.
The reaction mxture was allowed tolco to roomtenperature and stir
for | hour. The reaction m xture s|[di l®Hed wi th dichl oronet hane,
and the | ayers separated. The orgakiC~payer was washed with brine,

_ dried over magmesisieassldaatos 2, 2f6|6|-t5tﬁfxﬁﬂy1§1§é}ﬁmﬁmmrﬁaQrdndl)rln\dﬁrcﬁﬂ: to.

gp‘?\élngteo(; éoﬁﬁé'ﬂ)dyhg (gba%h’ﬁ\@,}\?dé? R%I"WL{&;‘E‘{“& % %mfhg%:},& S‘ﬁ‘é“@l“h%?ﬁ?“ei 6669| ve -

a col or| essndhoane swhitiehis wirged tahr 38 °Coy 30 rainitesy E:doﬁerdcbmﬂetahcmaonaﬁ @ babition bf

hexanes t 4

8 79 (d, %ﬁﬂ%&b@& @Q%T%coagﬁj 4?4 ol) lnﬁgﬂﬁ’?‘ﬁ_ %é Lt?'o)n é%
3.60 (m zqq)‘ed a8 780" C(fqa{ 20 m)nuteg_, fgkjpu(eﬂ by mq’mmgvg 8/ haur ((vaqde the
EXAMPLE 4f orre(s dmg lithiated pyndme) In a se%;rjte flask, hexachloroethane (29.4 g, 124 mmol) is

ARSI e R RN At iR

CF 30 Me Hrhiyedrpecdiseriadddebio shethoxachionghaae étﬂa_msi aua tannly. Aftarcomplete addition,

S)-2-(2-ngt
VD) -5 (tr T LTSI keI RE aaer g 09 R LI
VMHz, CDCl 39m<galgaf the te(r@}hydrqf”ran iy V@ ug. .dThe |rq.q)a1mrrg AP OYSFESIAPEDS extracigd) W(ﬂh?lh%—H)
6.90 (M 2kane 3t:6004 ML) 21he, ordinitQayeMvasZidrardell: G8e hdueoud yer iMacidifédZwith26. 3

(R 2 ( 3- BATROYE i e 9. 03 19 M solioph T SSUERE e i pted b iy
uor omret hy heeBid: pihe ogtafic Mye is-dried pwer anhydlous migresiem sulfate;] filldhdR afdlGPceairiagd
CDCl 3) 5 8 /Ry corfod g 7
7 02 %_Dﬁ c((% H)8758 E"’éh%é%gihe]d'i)e cg ﬁ#?d £sdata "Qld fﬂﬁMﬁ”(‘ii%Oz

1 89 CP@OD}3|8|)53( H) ﬂ 2(d4211) 4 Q\)[ é%\NFfE‘E %chlosser et al., Eur. J. Org
S) 2(3 11ygeevozy vsodi n-2-y1) - 3-(1-nmet hyl-2-(2-fl uorophenvflethyl)-
5-trifluoromethyl-3Hpyrido(4.3-dloyrimdin-4-one 1H NVR (400MHz,

CoB0D), 81885 cth AR lilhoPlichRALS. 110), 740 (m 2H ).

7.14 (m IHy, 690 e 23 (m IH), 3.42 (dd, 2H),
3.29 (dd, 2H), 1) 59 (d 3H) I\/S mz ) 445 4 The racem c
conpound of Exanple 6 can be sepaWdt igrfo its single enantioner
conponent s ( Exanpl es 6a and 6b) b arative chronatography on a
Chi ral pakTM AS.(1 (8 ca

I ndustri es, Ltsag l%urrc tlon O%thofﬁg%nﬁlﬁ kw?mcogmlc ac1€‘g8)75 éhg%ﬁlﬂ) in

(90/ 10) asthmlhe(lﬁ% aléblnam icg bafhdywaddert aesobrnomqfshmmqmme Igeﬂerated from 12 g
{116 mmol) of N-nitroso-N-methylurea] in diethy] ether (200 ‘mL). The solution is stirred for 15

minutes, followed by the addition of acetic acid (until effervescence stops). The solution is
concentrated in vacuo to afford 9.75 g (99%) of the title compound as a brown oil: 'H NMR (400
MHz, CD;0D), 8.686 (d, 1H), 7.828 (d, 1H), 3.937(s, 3H). LC/MS(M+1)=240.1

Preparation of Methyl 4-azido-2-(trifluoromethvl)nicotinate
CF3 0

T Ny




= =

WO 2008/ 041118PC111E2007/ 002976 57 EXAMPLE 6a Enantioner 1:

2- (3-Hydroxy-pyridin-2-y1)- 3-(1-nethyl-2-(2-fluorophen Ieth 5-
trifl uororr\@%l)lﬂ)‘is BBy i do[4 3-dl oyrimdin-4-one cF3 o%g ¥ %@W
(400M+Hz, CD30D), 8.78 (d, 111), 8. 10 (dd, 1H), 7.70 (d, 1H), 7.40 (m
2H), 7.12 (m 1H), 6.96 (dt, 111), %7(m 2H), 4.28 (m 1H), 3.34
(m 111), 3.30 (m 111), 1.59 (d, 2HMLC M5 (MH1) = 445. 3 EXAVPLE 6b
Enanti onmer 2: 2-(3-Hydroxy-ovridin-2-yl)-

3- (1- et hyid- azhstﬁx%d EAIHQB%?%WI“@EMJ)i'(tnﬁuoromethyl)mcotmate (9.75 g, 40.7 mmol) in

trifluorongt 3Hp - 4- o VR

ok, B0 ol ook vipaga s Shfiy B Saisn oy Brcliy R

(2H) 1|7_|) 12 howts anbtthen 16 5O (odu ht()liEH)l“he BacBdh i @luteiHyith Wat§300miL) hhf) extractEU
m : 4

5. ( 2- Hy dr 6@?;]/3‘ 6hhgr2§fitfn@§ 1 ?lLL)IorTgtI:D Epg 1cfc{agé? S(MQ'lxtraAi 05wi’1311 WEWJ‘ET%

5-tri fl uorocaeit WQ-lswqdwrrdolpdross m#anyswmutfatn fteredh prd CPNCENINRAR 1f 44500 10HZ

CD30D) 8 %ff&db% g %dS%r) of thé ﬁtle,gCGmchn'ﬁa as a brdbm(oi 'HHDR (4(7)0 Ril_l-igzr@Dg,@Jj)uS 6@1(8 7

(m 6H), AiH), 7(60§(d IE% 3878(5 3H). ' 2H). M5 iz 430.

Preparation of Methyl 4-amino-2-(trifluoromethyl)nicotinate and 4-amino-2-

(trifluoromethyDnicotinic acid

CFs O CF; o

L LY

Cold (0 °C ice bath) concenirated hyclr:odlc acid (182 mL of a 57% aqueous solution) is
added to methyl 4-azido-2-(trifluoromethyl)nicotinate (7.50 g, 30.5 mmol) in a flask. The
mixture is stirred at 0 °C until TLC (ethyl acetate-hexanes, 75:25) shows complete consumption
of starting material. The mixture is poured over an ice cold solution of potassium hydroxide (95
g of solid KOH dissolved in 300 mL of water). The mixture is extracted with diethy] ether. The
ethereal layer is washed with water, dried over anhydrous magnesium sulfate, filtered and
concentrated in vacuo to afford a yellow solid. The solid is dissolved in a minimal amount of
dichloromethane and passed through a silica gel plug, eluting with ethyl acetate-hexanes (10:90).
The cluant is concentrated to afford 3.42 g (51%) of methyl 4-amino-2-(triflnoromethyl)
nicotinate as an off-white solid. 'HNMR (400 MHz,,CD3OD), 8.11(d, 1H), 6.93 (d, 1H), 3.878(s,
3H). LC/MS(M+1)=221.2

The remaining aqueous layer from above is acidified with concentrated hydrochloric acid
to pH 2. The aqueous layer is extracted with ethyl acetate (16X). The organic layer is washed
with water, dried over anhydrous magnesium sulfate, filtered and concentrated in vacuo 1o
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-(trifluoromethyDnicotinic acid
CFg o




58 EXAMPLE 8 2-(2- Hydr oxyphenyl)- 3-(3-fl uor SphenyDet hyl ) -
5-trifluoromethyl-3H pyrid01l4, 3-d1Pyri m di n-4- one NVR (400 VHz,
CD30D) 8 1), 7.75 (d, 1H, 7.45 (t, 1H),

(m 8w§ E’&m?’l—ﬁl 6.65 (d, 1H), 6.55 (d, 1H), 4. 1551’(41%5‘@2’“25'76

(t 2H) MS miz 430.1 (MeH)t EXANVPLE

2 ( 3- Fl uor o- 2- hydr oxy- phenY1l) - 3- 12- (2 fI uor o- phenyl)-ethyl1l-5-trifluo
ronet hyl - 31 pyri do[ 4, 3- dl pyri m di n-4-one 11 NVR (400 MHz, CD30D) 8
8.85 (d, 1H), To®Bstifred solukihn of @Bl 4-apinctitrifludrodhepinichbtifate (1.9 g8.92 IWmol)6. 9

ElTS JZ-H% M+ﬁ6 Q?xaggmetmvwa@r % £ gran%l_&”voﬁnéﬁls (abided 3iium awd?)ox(t{e (2. 35 £ B mz

_2-(2-Hydr ml)p Renpixjurepvagbeairg)at 85 Cachiucse Thg/egction mixpurg %rﬂ@%‘ttﬂwm _
- 3H-pyri dﬂzﬂn ératarEQAd &ME IH@I dhs"hﬁdé&ﬁi@o wishliRd QQIQ', 2.3C0GLRAkd Na@l. sblufich,

]2- lf) 1) 7 gSg ﬂciﬂﬁd aqu@ug e(gse'{%q_&ez hée ﬁﬁ'?‘zc%%még ‘?}ﬁel_q}grgmc%agér:s Hashiod (m

EXAMPLE 1 ¥ith water, dried over anhydrous magnesium sulfate, filtered and concentrated in vacuo to afford

2-(3-Fl uog@sﬁé(r %Fc{f3)%1mroglmar})méﬁ)%ﬂi&otmlya(yd%5 Epe%w %l.deﬁﬁ'm( @od Mg&' uor

onet hyl -3 400 D 8
8.8 (d 1 EP;0mp, @(@dH)ﬁQﬁ(d THRIOMPMY=207%1.2 (m |H), 6.8-7 (m 4H),
6.75 (d, 1H), 4.2 (t, 2H), 2.95 (t, 2H). M5 nlz 448.2 (MH)+.

EXAMPLE 12 i )

342- ( 2- FI G5pasation atelivd 2-amine:?-cvagoacetate y gy oxy - byr|d|n 2-y1)-5-trifluorome
t hyl - 3H pwi dof 4, 3- dlimrimdin-4-one® CE 0

~0 N
NH,

To a stirred solution of the ethyl (hydroxyimino)cyanoacetate (10 g, 70.4mmol) in water
and sodium bicarbonate saturated solution (80mL) was added sodium dithionite (34.3 g, 197
mmol). The reaction was heated up 10 35°C for 3h. The solution was then saturated with sodium
chloride and extracted with ethyl acetate (3x200mL). The combined organic phases were dried
over sodium sulfate and concentrated, giving an oil of ethyl 2-amino-2-cyanoacetate (1.6 g). 'H

NMR (400 MHz, CDCl3) 8 4.42 (s, 1H), 4.32 (q, 2H), 1.33 {t, 3H).

Preparation of ethyl 2-¢cyano-2-formamidoacetate

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 (g, 2H), 1.35 (¢, 3H).



NVR (400 NHz, (CD3)2S0) 5 9.89 (s, 1H), 8.95 (d, 1H), 8.25 (d, IH),
7.95 (d, 1H), 750(m 2H) 7.25 (m 1H, 7.00 (m 3H, 4.11 (m 2H),
EXX?/P(LE] 13",{';)0 2008 041118Z 43L. 1 (MrH)t PCT/IB2007/002976
342-(3,4-Difluoro-pherp/ O ethyll-2-(3-hydroxylwidin-2-y1)-5-trifluor
onet hyl -3H-nrido[4,3- dlpyrimdin-4-gne OF3 0 HO I FI NVR (400 MHz,
CDCI3) 5 12.66 (brs, IH), 8.86 (d, 1H, 8.30 (d, 1H), 7.66 (d, IH),
7.44 (m 2H), 7.10-6.95 (m 311), 4.84 (t, 2H), 3.24 (t, 2H). M :
(LG MS)  44RpatatioMofrethl) 5-am@@ihiazole-4-carboxylate EXAMPLE 14
3-12-(2.4-Di fl uoro- phenyl)-ethvll- 2- (g, hydr oxv-pyridin-2-yl1)-5-triflu
oronet hyl - 3H ovrido[ 4, 3- dlovrim dj -|ne CF, 0 NHO NWR (400
MHz, CDCl 3) rotoneric mixture 8 12. s), 8.85 (d), 8.82 (d), 8.25
(rr), 7.68 (d), 7.65 (d), 7.37 (m, 7¥57(q), 7.06 (m, 6.71 (m, 4.98
(t), 4.20 (t),A3ol2®n(df pthyl32-dy8na(2- i)onnalh‘&iioqitts@tel\@O g BT rfuvdDr-anid) LawESKavPL E

15 3-12- (el (a6 4 5 mlL) was heated 80°C fi ht. Th
i fl uoro- o?ue%vﬁﬁ t"ﬁvli mﬂtg IPI to lFeg';:(\(/ ov)r |w?js| ne-ate-\l/1 )m- 5-1 r?rfclwarglrgonet ﬁyl -

H ovri dor re,_arctgn K3 dl}ﬁp, diigd rith sgqi-mm catbpmyte aqueous solution (20 mL) and methylene
chloride (50 mL). Organic phase was washed with brine (20 mL), dried over socdium sulfate and

concentrated. Purified with silica gel chromatography to give a solid material of ethyl 5-
aminothiazole-4-carboxylate (120 mg). 'H NMR (400 MHz, CDCl;) § 7.86 (s, 1H), 5.98 (s, br,
2H), 4.38 (q, 2H), 1.41 (1, 3H). MS m/z 173.2 (M+H)".

Preparation of ethyl 5-(2,5-dimethyl-1H-pyrrol-1-yl)thiazole-4-carboxylate

A mixture of ethyl S-aminothiazole-4-carboxylate (91.3 mg, 0.53 mmol), scandium (III) triflate
(2.61 mg, 0.005 mmol) and 2,5-hexanedione (1.5 mL) was heated up to 180°C for lh by '
microwave. The reaction was then concentrated and purified with silica gel chromatography to
give a tan solid of ethyl 5-(2,5-dimethyl-1H-pyrrol-1-yl)thiazole-4-carboxylate (104 mg). 'H
NMR (400 MHz, CDCl;) & 8.82 (s, 1H), 5.92 (s, 2H), 4.25 (g, 2H), 2.01 (s, 6H), 1.20 (t, 3H). MS
m/z 251.3 (M+H)".

Preparation of ethyl 5-(2.5-dimethyl-1H-pyrrol-1-yl)thiazole-4-carboxylate

/I \)

o
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, CDCls) & 8.81 (s, 1H), 5.90 (s, 2H),
4.43 (s, 2H), 2.00 (s, 6H). MS m/z 209.3 (M+H)".



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

7.44 (dt 1H), 7.28 (dd, 1H), 7.04 (t, 1H, 7.02 (d, 1H), 6.91 (q,

m 59 (Bt 34 (12K, 2.88 (1, 2H). VB (LC- ) ddh, 00 +
2- (2- Hydr oxy- Dhenvl) - 5- net hyl am no- 3- phenet hyl - 3H pvri dof

4, 3-dl oyrimdin-4-one NH 0 HO

5- Chl or 0- 2- ( 2- hydr oxy- phenyl ) - 3- phene?hyl 3H pyrido[ 4, 3-d] pyrimdin-4

-one, (obtained from Exanple |, Preparation |Ic and deprotection If),

(0.0048 'rrmagatibnmtzxs.d)meﬂazmmw&mhwmiawemmmde(0. 5 nmL) then 500

uL of nethylam ne (2M solution in nmeghanol) was added. The reaction

m xture was then heated to 50 C for A8niour. The solvent was renoved

~and crude products purified by prepar ,,‘S‘P ve HPLC or preparative TLC =

(80% et hyl acetate in hexane) (400 MHz, CD30D) 8 8.17 (d

1H), 7.40 (t,
(m 2H), 6( 59 'J("ogi) a fp_bmon4 oiO(S((g S-dmhyl éls-egro -L- yi)tgﬁﬁo?ﬁ?f)ggthftnpll)(%% mg.\ s
raiz 373. B.4(dwdty in médtlylene chloridEhvers faddel ominggest idiokide (X50pRdS n(rE)I)an'ﬁieeS

17 23) bl RERARED TR0 5 AAL OHRN RGP, GATRIE: M 00T

pr ocedures rom e correspon
depr ot ect Fhsematazradhst tmmse ampil of 16y5-Bedyl Ghpgrol- hylithewh‘#-fairba@fféfﬁe of

Exampl e 1p4 g NMthoo MHz, CDCl;) & 072,65, 1H), 887 (5, 1 VE’? 28! 2.05 (s, 6H). MS
2- (2- Hydr oxyog)henQ -1 Sopr opyl am no- 3- phenet i H pyridol4, 3-dl pfl

i m di n- 4- BFS0/RMYDI1-1 NVR (400 MHz, CD30D) 8 9 00 (m 1H), 8.17 (d,
I H), 7. 40243-¢2.51dthethyl-1HDvicdR1-yBithazol-4-y1)-3-phenethyl-5-(trifluoromethyl)pyrido

[4.3-d]pyrimidin-4(3H)-one
X ’\/@
L

A N

N'X S
o
‘A solution of 4-amino-N-phenethyl-2-(triflucromethyl)nicotinamide (25.5 mg, 0.082
mmol), 5-(2,5-dimethyl- 1H-pyrrol-1-yl)thiazole-4-carbaldehyde (17 mg, 0.082 mmol) and TsOH

(1.4 mg, 0.008 mmol) in toluene was heated at reflux overnight. The reaction was then filtered

and to the crude mixture was added manganese oxide. The reaction was heated at 110°C for 4h.
The reaction mixture was ﬁ]tered, concentrated and purified with silica gel chromatography
providing a solid, 2-(5-(2,5-dimethyl- 1H-pyrrol-1-yl)thiazol-4-yl)-3-phenethyl-5-
(trifluoromethylDpyrido[4,3-d] pyrimidin-4(3H)-one (7 mg). 'H NMR (400 MHz, CDCl3) § 9.02
(s, 1H), 8.76 (d, 1H), 7.69 (m, 1H), 7.51 (m, 1H), 7.48 (d, 1H), 7.32 (m, 5H), 4.20 (m, ZH}, 3.32
(m, 2H), 2.07 (s, 6H). MS m/z 496.5 (M+H)".

Preparation of methyl 2-(difluoromethyl)benzoate

0
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



-~

7.05 (d, IH), 6.94 (m 2H), 6.80 (m 2H), 6.59 (d, 1H), 4.30 (m
111), 4.09 (t, 2H), 2.85 (t, 2H), 1.32 (d, 6H. M5 ink 401.3 (M-Ht
EXAMPLE 18

2-(2- HydroYQ-ZBP?é%élﬁ- 3- phenet h91-5- pyrrolidi n-1-91-3H p'iﬁ"i”&&'f“l{o?%g%ﬁ ov
ri mdi n4-one 90 HO 1H NWMR (400 MHz, CD30D) 5 8.12 (d, 1H), 741 (t,
1H), 7.14 (m 4H), 6.95 (m 2H), 6. 854(m 2H), 6.70 (d, 1H), 4.12 (t,
2H), 3.51 (t, 4H), 2.81 (t, 2H), 1. 974(m 411). M5 rn/z 413.2 (M:H)t
EXAMPLE 19

2 ( 2- Hydr Q%Noﬂﬂ'l emhél organtic (hasE Bz Yten BdpR@e@ dhd Washich) witr frine et Ab)l ddéd gxr i da

3-dl 4- 114 NVR (400 op). 8, 8.27. (d . 7.4
(i 1h0 7o i ond R Omled g ot SR o2 Bpomigbig e
4.15 (t, ohefhyl 2-QliftbGrombthyl)bddzbite aPan@Q (100, mglH)H NRIRGBO MHzAH)Gly) 3. BB (@S,
3H). _'VS 20, 449 (o 1AV BE o, 100, 7.52 (m, 1H). 7.39 @, 1HD), 3.93 (s, 3H).

Preparation of (2-(difluoromethyl)phenylymethanol
OH

Se

F
To 2 solution of methyl 2-(difluoromethyl)benzoate (700 mg, 3.76 mmol) in THF was

added 1M lithium aluminum hydride in THF (5.64‘ mL, 11.3 mmol) dropwisc at room

temperature for 1h. The reaction was then poured into ice water (100 mL) and diluted with ethyl
acetate (200 mL) and 2N sodium hydroxide aqueous solution (100 mL). The organic phase was
then separated and washed with brine (50 ml), dried over sodium sulfate and concentrated, to
give (2-(difluoromethyl)phenyl)methanol as an oil (480 mg). 'H NMR (400 MHz, CDCl;) &
7.56 (d, 1H), 7.41 (m, 3H), 6.93 (t, 1H), 4.82 (s, 2H).

Preparation of 2-(difluoromethyl)benzaldehyde
H
O :
F
A mixture of (2-(difluoromethyl)phenylymethanol (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, CDCl;) § 10.2 (s, 1H),
7.94 (d, 1H), 7.81 (d, 1H), 7.70 (m, 2H), 6.93 (1, IH).

Preparation of 2-methylnicotinaldehyde

] N

-
|
O
A mixture of (2-methylpyridin-3-yl)methano] (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 ethy] acetate as eluent. The filtrate was then concentrated to give 2-methyl
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EXAMPLE 20
2- (2-Hydrq ny1l) - 3- phenet hyl - 5- pi perazi n-1-y1-3Hp r|do
i mdin-4-0 é R‘E?SY NMR (400 MHz, CD30D) S 8.26 (d, 1H\ %27’?09976

1H, 7.14-7.10 (m 4H), 6.92-6.96 (m 2H), 6.89 (d, 1H), 6.83-6.81
(m 2H), 4.16 (t, 2H), 3.42 (t, 4H), Z.04 (t, 4H), 2.79-2.83 (m 2H).
M5 ink 428.2 (M+H). EXAMPLE 21

5- Di met hyl am no- 2- (2- hydr ozy- phenyl) - 3- ohenet hyl - 3H nwi do[ 4, 3-dl oyrim

|( di n- ﬁl) oneiicBtiradelde b aNMR(GREBQ). NHNM@ﬁ?H)—IZE(a))dlg 3( 1,321 1), ?.63@1:1,7].1-1;},3

m 1H), 6.94 (m 2 6.83-6.80 (m 214),

6.75 (d, fﬂ%?dd 17 %]t%d 3’53“%8# 2.82 (t, 2H). MB mz 387.1

(MHH) "L . EXAMPLE 22 L
2-(2- Hydr a:&kb‘ﬁ%hl d'fﬁox%ﬂ tg iln@th“l ﬂim@ phenet hy1- 3H pyri dol4, 3- d1pwi

t ni di n- 4-one D)8828(d 1H), 7.44-7.39

(n, 1H), 7.15-7.11 (m 4H), 6.99- 6. 9 2H), 6.89(d, 1H), 6.83-6.81

(m 2H), 4.14(t, 2H), 3.86 (t, 4H,F (t, 4H, 2.81 (t, 2H). M

mz 429.2 (MrH)". EXAMPLE 23

5- Azet i di n- 1- yA- Zolgonhyafr dxsﬂlplmmrlaﬂdgtyphefﬁé@ hyie. 3¥6loninuioll 4 a8h cbigsdr i i
din 4- one medRethyl)amino-sulfur triflucride (3.72 g, 16.8 mmol) in dichloroethane (10 mL) was
warmed at reflux dvernight. 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 pH
of 8. The organic phase was then separated and washed with brine (50 mL), dried over sodium
sulfate and concentrated. The residue was purified with flash chromatography (2545 Biotage,
heptane/ethyl acetate=100:0 to 80:20), to give 3-(difluoromethyl)-2-methylpyridine as an oil (110
mg). 'H NMR (400 MHz, CDCl3) 8 7.58 (d, 1H), 7.81 (d, 1H), 7.22 (m, 1H), 6.77 (1, lH), 2.64
(s, 3H).

Preparation of 3-(difluoromethyl)picolinaldehyde

A mixture of 3-(difluoromethyl)-2-methylpyridine(110 mg, 0.768 mmol} and selenium
oxide (102 mg, 0.922 mmol) in 1.4-dioxane (3 mL) was warmed at reflux for twelve hours. The
reaction mixture was then concentrated and purified with flash chromatogi‘aphy (1245 Biotage,
heptane/ethyl acetate=1:0 to 1:1), to give 3-(difluoromethyl)picolinaldehyde as an oil {11 mg).
'H NMR (400 MHz, CDCl3) 8 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

S
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



NVR (400 MHz, CD30D) 68.19 (d, 1H), 7.4 (t, 1H), 7.15-7.13 (m 311),
7.07-7.04 (m 1H), 6.95-6.93 (m 2H), 6.82-6.8 (m 211), 6.71 (d,

1H), 4.26 (t, 411), 4.09 (t, 2H), 2.82 (t, 211), 2.37 ( 2H). M5 mz
399. 1 ( M+HVO 2888/ NH1E 24 Preparati on of PCT/1B2007/002976

2- (2- Hydr oxv- phenyl ) - 3- phenet hyl - 5- phenyl - 3H-rw i dof 4, 3-dl vvri m di n-4
-one

5- Chl or 0- 2- ( 2- net hoxy- phenyl ) - 3- phené‘Phyl- 3H pyrido[ 4, 3-d] pyrimdin-4
-one, phenylboronic acid (1.1 equiv.), palladium

tetral c. s Lﬁh&@@%@éﬂoam'a&@a\e (6o rﬁm a& wARe (@ xﬁgﬁe@hbso&%@%e( has

equi v. re conbined 1 n dioxane (O, and heated in m cr ovﬁ\ilave
f or 15 m r‘i%ﬁ%@dst‘*@s@ﬂﬁ}“‘tb“%@ef’Qé‘ifts?dé)"r'i" ﬂ’i‘ SE et CRTBHT

t enper at un&iduélivhsiosied 1014Ed fora theiirs thBxtletxblr(F0DLBID) Was ¥ddedMd diveakeiyu crystals

acetate. The conbi ne ani c i ed
over anhyd‘fh&?ﬂé"eﬁﬁggﬁ %\P\’ﬁglfri“lof‘e(si%g 67%?%’ y%@dﬁ%ﬁﬁ‘a@%ﬁ%&d%ﬁ %‘?

on prepar aHy,vasrTeCmHNG.71t, 1He2.h¢l 3lWcet at e: hexane. The desired
product can be obtained by using the nmethyl ether deprotection
conditions enploying OCI3 and isolation conditions found in the final
step of BERmpphtiondf 1-BH-diflugaphengimopepz-amppinydechlarige 90 (s, 11-1), 8.78
(d, 1H, 7.53(m 211), 746(m 37 (t, n|), 7.29 (d, 1H,
7.13 (m 311), 6.97 (m 211), m a 4.30 (t, 211), 2.79 (t,
2H). MB rn/z 420.4 (MH) +. FTie fol owing title conpounds

(Exanpl es 25-29) may be prepared i i a manner anal ogous to Exanple 24
usi ng proqadyrEﬁnﬂﬁcﬁr@ﬂq(ﬂlanmbpel—é’:@l)mdnet(aéz cor 26 amaiDngvab odiseived &ci d

fol | owed b

oo SR PHEED 500, SO 50 it

5- Benzy1- zﬂmnmym@whméﬁ% wLeaﬂpw@ﬂbtﬁylreasmmﬂﬁ stérese at morgjtgmperaiedPh- 4-

(7)n20 76‘216]1%{Ms(lﬂgph&({é§ vat Gdoed 3or B h8urd O ThS readiidh, nuétu(ﬁﬁ]w‘sdcooﬂ;lﬂ)to ;oom( m
.e era;}q) and ot P bR by 'E%ucce?l\g fgﬁon Og%hijﬂef W ) ‘f%@&“&g(sr\ﬁm

EXAIVPLE 2@nd water (4.5 mL). The reaction mixture was stirred to granulate a white precipitate which was

2-(2- Hydr m&e{)hﬁ{g)ﬁﬁw%a@%ﬁméﬁ with »pipe@%tnmﬁl exﬁﬁ&%ﬂhcé%ﬂacgtatg Py de%Lg' 4-

one

The organic phase was dried over sodium sulfate, filtered, and concentrated in vacuo. The residue
was redissolved in ethyl acetate (25 mL}), to which was added 4N HCI / dioxane solution (7 mL),
and the resulting mixture was stirred at room temperature for 10 minutes. This mixture was
concentrated in vacuo and triturated with hexanes to afford the product. as a colorless solid ( 2.32
g, 88% yield). "H NMR (400 MHz, CD;0D) 8 7.2 (m, 2H), 7.05 (m, 1H), 3.5 (m, 1H), 2.8-3.0
(dd, 2H), 1.25 (d, 3H). MS m/z 172.2 (M+H)".

Preparation of 4-amino-N-(1-(3.4-diflucrophenyl)propan-2-v1)-2-(trifluoromethylnicotinamide
' F

—

H

NH;
4-amino-2-(trifluoromethylnicotinic 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-diflucrophenyl)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 o remove



111 NMVR (400 "MHz, CDCL13) 8 8.44 (d, 1H), 7.42 (m 2H), 7.30-7.10 (m
5H), 7.00 (m | H): 6.82 (m M 4.30 (t. 2H), 3.16 (s. 3H), 2.89 (t,
211). M5 mlz 358. H) . EXAMPLE 27
5- ( 6- Di neﬂﬁ?ﬂgﬁwﬁﬂléyridin-3-1,4)-2-(2-hydroxy-pbenyl)fﬁrﬁﬁ@ﬁ@WWVF-SH
-pyridof 4,3- dlpyrimdin-4-one H3C N CH3 111 NWR (400 MHz, CD30D)
58.72 (d, 1), 8.30 (s, 1, 7.72 (4, 14, 7.46 (m 2, 7.15 (m
AH), 7.00 (m 2H). 6.80 (m 2H). 6.737(d, 1H), 4.08 (t, 211). 3.19
(s, 6H), 2.80 (t, 211). M8 m z 4644(M+H)t

EXAMPLE 28ichloromethane. The resultant DMF solution was P;;)ured into water and extracted tw1ce with

ot i s SGETAESTE R0 e S b Bl St

CD30D) 8 &weat magaksiuibdhlfated filkPed(and cohdchiratedrin 8 ud ®, givetdh il 7TEi£lo:Ld§s phified) ,

Z:lj‘f)S (Z] Ojgb}%}lma eﬁl.%? 'g"g”g Ugagl'gﬁ%mggb-g%ﬁ%cetogiﬁexg%g i%h%am éf@ d(‘:% .

478. 4 (|\/|+|-g)'opluct agp&ceolorless solid (6.57 g, 55% yield). 'H NMR (400 MHz, CDENVPRED. 2HD, 7.1
5-(6-pyrr gl l,- 3H
py§| oy gl_n ﬁa)p(fgrﬁ'rnp gém HCBY%TS%" (A, wg;doms @ﬁéggnh% v.?rzmgal@hwz o
828 (s, 11 ¥M§ Zd360f+q)’l+ﬂ)7 45 (n, 2H) 7.19 (d, 1H), 7.15 (m 3H),
6.99 (m 2H) 6.79 (m 2H), 6.58 (d, 1H), 4.09 (t, 2H), 3.55 (t, 4H),
2.80 (1, : ﬁg&l‘?ﬂon OZ (3((£anﬁm‘ivvn nfdvl‘?méhanol (MrH) +. EXAMPLE 30

Pr epar at i
2-(2-11vdroxy-pheny1)-5-nethoxy-3-pheT1f§VI-3H—pyridof4,3-d|pyrinidin
-4-one Preparation of 07 NF
2-(2-Benzy|oxy-phenyl)-5-ch|oro-Sthghethyl-3FFpmAdol4.3-dIpyritnidin
-4-one

2-hydroxymethyl-3-hydroxypyridine (100.3 g, 620.7 mmol) was dissclved in acetone (1
L). Potassium carbonate (180 g, 1.3 mol) was added followed by benzyl bromide (127 g, 745
mmol). The mixture was heated at reflux for 48 hours. The resultant mixture was cooled to room
temperature and filtered through celite. The filter cake was washed with acetone (1 L). The
combined filirate was concentrated in vacuo to provide an orange oil. This oil was purified by
silica gel column chromatography using 10-40% ethyl acetate/hexanes as eluant. The resultant
tan solid was recrystallized from hexanes to provide the product (88.2 g, 66% yield). 'H NMR
(400 MHz, CDCl3) & 8.2 (t, 1H), 7.4 (m, 5H), 7.15 (d, 2H), 5.1 (s, 2H), 4.8 (d, 2H), 4.3 (t, 1H).

Preparation of 3-(benzyloxy)picolinaldehyde

(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).



5- Chl or 0- 2- ( 2- net hoxy- pheny1) - 3- phenet hy1l- 3H pyri do[ 4, 3-d] pyri m di n-4
-onewas subjected to the sane deprotection conditions found in the
final step of Exanple 1 to provide the desired

5- chl or o- 2WO29¥ &y - phenyl ) - 3- phenet hy1- 3H kyri do[ 4, FIHITHATN- 4
-one. A m xture of

5-chl oro- 2- (2- hydr oxy- phenyl ) - 3- phenet hy1- 3H pyri do[ 4, 3-d] pyri m di n-4
-one (88 ng, 0.233 mmol), potassium & bonat e (64 ng, 0.466 mml, 2
equiv.) and benzyl brom de (0.029 m, 0.245 mmol, 1.05 equiv.) in 2
nm. of acetone was heated to reflux overnight. The reaction m xture
was cooled to RT f||tered throuh ceI|te concentrated and the

resi due pUidpamics (bensulpeRnyg 3163 4-difluorer propangZeyl)-5
acet at e: hepifasemdiond. 3 @h Eo ﬂﬁd:ﬁ eH @ﬁcl red product
Preparation of

2- (2- Benzyl oxv- phenyl ) - 5- net hoxy- 3- phe%ﬁl—l— pyri dol4, 3-dl ovri m di

'4",-

n-4-one OMe 0 N On 66 A m xfulle lof

2- (2- benzyl oxy- pheny1l) - 5- chl or o- 3} phieffet hyl"- 3H pyrido[ 4, 3-d] pyrimdin
4-one, sodium hydride (60% suspens oq neral oil) (1.5 equiv.),
and correspondi ng al cohol (1.5 equiv.p THF was heated at 70 C
overni ght. The reaction was cool ed RT, solvent renoved, water and
et hyl acetate were added and phase eparated. The aqueous phase was
washed with et hyI acetate 2xI), organi c ortl ons conbi ned, washed
with water, brHABRoR-§ld ?0%%)35"8"5'52 filtered and

concentr at(eﬂuora'rhahyn)ﬁﬁbtdmendmm U006 frim@t) and13 pﬁ&pmkﬁpibm'ﬁala'dh@emﬂ &tgeldisi ng

1: 1 ethyl acetat e:
3 (2 LTy B BE AR Wone wity o epatyic amount of oluenesuifpnio acig (003 ¢, 020 1

-4-one mmol) in anhydrous toluene (150 mL). This was heated at reflux overnight in a round bottom

2-(2- Benéxﬂageﬂre@uﬁmxbkm@mtrtpxnﬁe ?esmaﬁm%mm&uo%hbapwoled@& r%oﬁtéatpeeﬁﬁxtem di

n- 4- one di ssol ved in nethanql ) su ect

hydr ogenatPBRMEES g eeRper L dik e’“’“lﬁdl?yg ﬁtst?‘t gepur §6It\¥e5:‘i_tt°av§§§ QB
renmoved artdrommegtmy uging 30 % acktonn / pixepadsaiuamao floGdpiha pedicodigfctcomers the
desired

2-(2- Hydroxﬁ?df)‘ih %glelntet Hoh)%mémoﬁm ’e(t:lljﬂl Ig-l-zﬁm &'og'[0 ("31%)[73 6rttmiji n-
4- one. mlé@@HW@(dm@O@(r@ 18),335(dd3H)1l®‘)m/Z'55212(1\(1tH) -1H), 7.16
(m 3H), 7.05 (m 211), 6.95 (m 2H), 680(m 2H), 4.10 (m 5I11),
2.86 (t, 2H). M Ink 37 ,2(I\/HrH)t The oIIovx_an t|tIe conpounds
(Exanpl es Facparatinn of:{l-Gd-difinopoghenyloropansd- Hi k% Exanpl e 30
usi ng pr oqeiusrebetlk -JE}( iﬂudl 1H mreespondl ng al cohol

foll owed by H-cube hydrogenati on. EXAMPLE 31 2-(2-11lvdroxy-phenyl
)-54 1-met hyl -cycl opr opyl net hoxvg - 3- pheneflhyg- 3H pyri dol 4, 3 -

dl pyri m di n- 4- one Fs O /L/ij’

Ly

a N

HH0 |
2-(3-(benzyloxy)pyridin-2-yl)-3-(1-(3,4-diflucrophenyl)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).



&

NVR (400 MHz, CD30D) 8 8.33 (d, 111), 7.45 gt 83111) 2]7-119 Elm393(11),

1 7. 05 d, 1H), 7.00 211), m s
7 12 (d12 {‘Dt“z"%%“” 91 (H% 211),“1”.32 ()s, 3H), (() 70 ( tECTABI007/00287647
(t 2| 1). MSmz 428.2 (MtH)t WO 2008/ 041118PCT/ 1B2007/ 002976 67
EXAVPLE 32
2- (2- Hydr oxy- phenyl) - 3- phenet hyl - 5- pr8poxy 3H pyrido[ 4, 3-dbyrim din-4
-one  1H NMR (400 MHz, CD30D) 5 8.33 (d, 1H) 7.45 (t, H), 7.19 (m
3H), 7.12 ’Hdmil{hd()mﬂ c@i}ob}lb 8@'(!)11{)7759@ Iﬁgb 5}% ﬁi(n( ffh) Z'ﬁ')(m 141)52

2
ﬁ,}’z 4502 zg(ﬁ%?é_qﬁ 2H), 1 3(d 3H) IOQd ’3H) MS mz 4653(&/[+H)

wom oo e -Preparation of 3-{1-(3:4-difluorophenyl)propan=2-yD-2:(3-hydroxypyridin-2:y1):5- -
trifluoromethyl ido[4,3-dlpyrimidin-4(3H)-one

E
CFs O /LQ,F
O
AN lN\
HO™ ~F

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 (27.3 g, 58.8 mmol) was dissolved in 4-methyl-2-
pentanone (500 mL). To this was added manganese dioxide (76.7 g, 882 mmol) and the mixture
was heated to 90 °C for 1 hour. The reaction mixture was cooled and filtered through celite. The
filter cake was washed with ethyl acetate. Combined filtrates were concentrated in vacuo to a
pale yellow solid ( 8.35 g). The solid was slurried in hexanes and the resultant colorless solid was
collected. The filtrate was concentrated and purified by silica gel column chromatography using

20-30% acetone / hexanes as eluant to yieid additional product (3.47g, 43.5% total yield).

Preparation of (R)-4-amino-N-

4-amino-2-(trifluoromethyl)nicotinic acid (15 g, 61.83 mmol ) was suspended in a
mixture of anhydrous DMF (300 mL) and anhydrous dichloromethane (500 mL). To this was
added triethylamine(30.4 mL, 216 mmol), followed by L-amphetamine hydrochloride (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 IN 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% ethy! acetate/heptanes as eluant to
provide the product as a colorless foam ( 18.3 g, 92 % yield). 'H NMR (400 MHz, CDCl;) 6 8.2



EXAMPLE 33
5- Cycl obut yl oxy- 2- (2- hydr oxy- phenyl) - 3- phenet hy1- 3H pyri dor4, 3 7p
m di n- 4- or¥O0 200804118VR (400 MHz, CD30D) 5 8.33 (d, 1H), P‘?TE%ZOMO“Z%)
7.19 (m 3H), 7.12 (d, 1H), 705(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 111). Ms mz #94.2 (M+H)+. EXAMPLE 34
i (2dlt;|ydroxy phznyl) 5-1 sobut oxy- 3- Dhenet hvl - 3H vvri dof

yri & 0 8 @ ; d. 45
R T T

t 28 I :

(d, 6H). MB mz 416.3 (MrH)t ( K (m A

Preparation of 2-

2-methoxyphenyl}-3- R_-l— henylpropan-2-y1)-3-(trifluoromethyl)-2.3-

dihvdropyrido[4.3-dipyrimidin-4{1H)-one

CF; O =

gpe
H
O

L

!

{R)-4-amino-N-(1-phenylpropan-2-yl)-2-(trifluoromethyl)nicotinamide (16.23 g, 50.2
mmol) and ortho-anisaldehyde (8.2 g, 60.2 mmot) were combined along with a catalytic amount
of 4-toluenesuifonic acid (0.174 g, 1.0 mmol) in anhydrous toluene (550 mL). This mixture was
heated at reflux ovemight in a round bottom flask fitted with a Dean-Stark trap. The resultant
dark solution was cooled to room temperature, then concentrated in vacuo to a dark brown paste.
This paste was suspended in ethyl acetate, and the resultant solids were collected by filtration to
provide the product (6.94 g). The filtrate was concentrated in vacuo then purified by silica gel
column chromatography using 40-60 % ethyl acetate / hexanes as eluant to give 12.1 g of
additional product diastereomers (84 % total yield). 'H NMR (400 MHz, CDClL;) 6 8.19 (d, 1H),
7.1-7.3 (mm, 7H), 6.9 (d, 1H), 6.8 (t, 1H), 6.5 (d, 1H), 5.95 (d, IH), 5.7 (d, 1H), 4.8 (m, 1H), 3.95
(s, 3H), 3.0 (dd, 1H), 2.4 (dd, 1H), 1.3 (d, 3H). MS m/z 442.4 (M+H)".

Preparation of (R

dlpyrimidin-4(3H)-one

2—(2—methoxyphenyl)-3—((R)-l-phenylpropan-2-yl)—5-(lriﬂu0romethyl)—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 inte a 10% aqueous solution of sedium bisulfite (3 L). The resulting

aqueous solution was extracted with ethyl acetate (3 x 700 mL). The organic phase was washed
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EXAMPLE 35
2- (2- Hydroxy- 5-1 sopropoxy- 3- phenet hyl- 3H pyri d014 3-dlpyrimd
i n-4- one ﬁ‘) %ﬁ?@éﬁmo MHz, CD30D) 8 8.34 (d, IH), 7.4&TAB200{p§2976
7.19 (m 3H, 7.10 (d, 1H, 7.04 (d, 111), 7.00 (m 2H), 6.82 (m
2H), 5.61 (m 111), 4.12 (t, 2H), 2.99 (t, 211), 1.50 (d, 6H). M
rniz 402.3 (MrHr. EXAMPLE 36
2- (2- Hydr oxy- phenvl) - 3- phenet hyl -5- (2, 2, 2-tri fl uoro-et hoxy)-3Hp
vridor 4, vith®ipey diidd demmdenengs L3 f@t@reﬁ@dlcbﬂceﬁil\df&d(hﬂ%u&/fdzprmﬁg?aﬁa)l. 8
8.36 (d, il bad2uifil 7.15 (m 5 6. 83 (in,
Shy . 610 0 o S oty T ensaloiatilgsi Uo-so A pdlcy Wl s
_EXANVPLE 37rovide the prathic s «ﬁbllcsmlns(ssbcnwadmtyudhwprﬁ@wthyl acetate / hexanes to yield
gr gpglnp?/r :éljc)r)]{oﬁﬁsﬁ s%h&‘}s’ﬂfs%yﬁi’ﬁw @ooZsid depeny) s (dd daf 11805 8R! Y 4. Pt{rhﬂ(’f
2-(3- (benz”yﬁ@!@yW%? A 68108 BD( 635 @, @oﬁﬂ%dﬁbéﬁéwm proogariiz20) - 5
- (trifl uongrethyts) @, 25 3vdinhy shospmaiagol 4, 3-r] pyrim din-4(1H) -one (12.1
grans, 21.8 nmol) prepared by the sane reactions conditions described
above was dissolved in 300 inL of ethanol and added to a parr bottle
t hat contained 10% Pd(C). The m xtBXaMPRMEYd subj ected to hydr ogenati on
condi ti 0N piehiraBaiod o HGHvaf RO HRANSS ek Bl i
was filter through Ce and washea W T
concent r at¥@8e)i n vacuo and pur| fied by silica gel chr omat ography to
afford a pale yell ow f oam of
3-(1-(3, 45 d|f| uorloQ enxl_
(trifluoro

-h droxypyri di n-2-y1)-5-
: i mdin-4(1H)-one.

4-Amino-2-chloro-nicotinic acid (1 g, 5.795 mmol) was dissolved in DMF (30 mL) and
dichloromethane (50 mL). Phenethylamine (0.87 mL, 6.954 mmol, 1.2 equiv.) was added
followed by TEA (1.21 mL, 8.693 mmol, 1.5 equiv.) and HBTU (2.64 g, 6.954 mmol, 1.2 equiv.)
and the reaction stirred at 20°C for 12 hours. The reaction mixture was then diluted with
dichloromethane and the aqueous layer was extracted with 20% isopropyl
alcohol/dichloromethane. The combined organic portions were washed with 0.3N NaOH solution,
NH,CI solution, water, brine, dried over anhydrous MgSQ,, filtered and concentrated. The crude
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-

dlpyrimidin-4-one

MeQ

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
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3-(1-(3, 4-difl uorophenyppropan-2-y1)-2-(3- hydroxypyri din-2-y1)-5-(tri
fluoronet hyl)-2,3- di hydr opyri do[ 4, 3-d] pyri m di n-4(1H)-one (5. 90

12. 7. mml%'o\ﬁﬁ%sod%%ol ved in 500 rriL of 4- methyl-2- pdifi™df Wémo"?gd
this solution, manganese di oxi de was added (16.6 g, 191 mmol) and the
m xture was heated to 90C for | hour._The reaction was cool ed,
filtered through Celite and washed vquh CH2CL2. The filtrate was

col l ected and concentrated in vacuo as a yell'ow solid which was

guz '1 f I( gd Rfth Syl £tare ETheGRik R TRI20 tHeR PiMtichQ REFeO &nyl AR (af-A6 & MuSoulTsddiui €
di f | uor oplﬂ’&ﬁ??‘)aﬁ?r dbarreapicphyse yay washed fxauith NAHCSp. | x yith yptess 1x with bring 3pd, ot
hyl ) pyri do}ieﬁ ddied d\]epyrmydrmdlmsqﬁﬁl)emﬂrnﬁd evaporated ibhizyneac i8¢ afquajpquliay of

Exanpl e 37 t I n ts
(Exanpl es 5 SOI nd’ aﬁg?%meg ﬁmesgﬁ'ﬁ)ga(frlsd\%g% %H?go“%sa Sgg‘gttﬂoﬁ{ﬁ%hﬁ a |r§'gl cel
OD-H (2.1 cmx 25 cnm col um1 (Dal cel (U.S. A) Chem cal I ndustries,
Ltd, Fort b paratigg J c:7ACdogo-2+ ethoxy-phenybnd-vhevethwl SHmyddol 43-dlpyvrimsidigrane e
phase at aflowrate of 65 g/ nin. GE 2\«@

(R -3-(1-(3,4-difluorophenyl) pr N7 = 2- (3- hydroxypyridin-2-y1)
5- (trifluoronethyfipyrido [4,3- |n 4(3H)-one HO NWR (400
MHz, CDCI3) 6 11.4 (s, 1H), 885(d,M , 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 E:Qhlodd-(2-retiDRy-piatnylBiphenddiyl B 2ig 6.1 B-plfidekd. 3-dIEENELE- 37b

5> o 11 ushadthort B8P Bao i sl mib g A Gl didae)
(400 Mz, vieboLS) 0, 4 % aqueds, solgn@a»f(patassmH) per@n@oat¢ KMiQy) wagadied ( d,
1H), 7.42 (5678 mmol, 2 equiv.). The reaction progress was monitored by HPLC. The reaction was stirred
for 12 hours. Another 2 equiv. of KMnQ, was added and reaction stirred at ambient temperature
for 4 hours until reaction was complete according to HPLC. The reaction was then quenched
with 10% aqueous NaHSO;, filtered by gravity filtration and partitioned between ethyl acetate
and water. The aqueous layer was extracted 3x with ethyl acetate, the combined organic layers
washed 1x with water, 1x brine and .then dried over anhydrous Na,S0O,. Filtration and
evaporation of the solvent gave 398 mg of tan solid. The original filter cake was suspended in
dichloromethane and sonicated for 5 minutes, then repeated two more times. The suspensions
were filtered through a nylon filter, combined and evaporated to dryness to give additional 282
mg of product for combined total crude yield of 680 mg (68%) of a tan solid. The product was
used further without purification.

Preparation 1d: 5-Iodo-2-(2-methoxy- imidin-4-one:

A mixture of 5—ch]0r0—2—(2-rﬁethoxy-pheny])-B-phenelhyl-3H-pyrido[4,3~d]pyrimidin-4-'
one (300 mg, 0.766 mmol), trimefhy]silyl chloride (0.097 mL, 0.766 mmol) and sodium iodide
(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 mlL.), the combined extracts were washed with water, brine and



2H), 6.99 (m 2H), 6.67 (brs, 1H), 5.24 (m 1H), 3.63 (m 1H), 3.24
(m IH, 1.90 (d, 3H. Ms nlz 463.3 (MH).

EXAMPLE 3
3-(1-(2. 4-8ﬁofzp(f%0r4%)l\}§lenyl ) propan- 2-y1) - 2-( 3- hydr oxypyri a"icr?f‘E?"ﬂ’j"?%?“(t r
i f1 uoronet hyppyri dol4, 3- dl pyrimdin-4(3H)-one OF, HO 111 NWR (400
MHz, CDC13) 8 8.90 (d, 1H), 8.30 (d, 5%"01 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). M5 mz 463.2 (MH) +.

EXAMPLE 38&hed, filtered and concentrated in vacuo to give a brown oil. The crude product was purified by

3- (1-(2, 4| s “adetdde i rglidd- 2 | f
or oot et HEGRERELRANRE 308 B tadcie e B HE IRl 285 e
Mz, CDCl B¥d%tg8.90 (d, 1H), 8.30 (d, 1H), 7.60 (d, 1H), 7.42 (m 2H),

6. 99 ( m %arat@n 06 2§;Wcﬁ@tph@n@-ﬁhaﬁetﬂvw-niﬂaer@getﬂMH-UVBdO[@-&erﬁmm-lH) )

1.90 (d, . M5 m z 463.2 (MH) +.
EXAVPLE 33!321—“'

3- (2- met honmhenet hyl ) - 2- ( 3- hydr ovaybml) -5-(trifluoromethyl) pyr

i do[ 4, 3-dbyri m di n4(3H)-one F3 (400 MHz, CDCI3) 8 10.64
(s, IH), 8.87 (d, 1H, 8.17 (dd, LA AS87 (d, 1H), 7.46 (dq, 2H),
7.10 (cit. 1H), 6.81 (t, 1H, 6.79 (t AJH), 6.721 (t, 1H), 3.97 (t,
2H), 3.45 (s, 3H), 2.75 (t, 2H). M5 iz 443.1 (MHH) +.

In a flame dried 2-dram vial, a mixture of 5-iodo-2-(2-methoxy-phenyl)-3-phenethyl-3H-
pyrido[4,3-d]pyrimidin-4-one (67 mg, 0.138 mmol), methyl 2,2-difluoro-2-(fluoro-
sulfonylacetate (0.035 mL, 0.277 mmol, 2 equiv.), copper iodide (32 mg, 0.167 mmol, 1.2
equiv), HMPA (0.048 mL, 0.277 mmol, 2 equiv) in DMF (2 mL) was stirred under nitrogen at
80°C for 12 hrs. The reaction mixture was then cooled to ambient temperature, diluted with ‘
dichloromethane and washed 3x with water. The organic phase was then dried over anhydrous

MgSO,, filtered and concentrated. The crude material was purified on preparative TLC in 50:50

ethyl acetate:hexane to provide 16.8 mg of product (29%).
2-(2-Hydroxy-pheny!)-3-phenethyl-5-trifluoromethyl-3H-

. HO
2-(2-Methoxy-phenyl)-3-phencthyl-5-triflucromethyl-3H-pyrido[4,3-d]pyrimidin-4-one (8.4 mg,

0.0197 mmol} was dissolved in dichloromethane (0.5 mL), the mixture cooled to 0 °C and a
solution of boron trichloride was added (1M in hexane, 0.16 mL, 8 equiv.). The reaction mixture
was then heated at 40 °C overnight. The reaction mixture was then cooled to ambient
temperature, diluted with methanol (2 mL) and then heated to 70 °C for 1 hour. The solvent was
evaporated and the residue partitioned between methylene chionde and saturated NaHCO;
solution. The aqueous layer was extracted 3x with dichloromethane. The poocled 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 fina) product.

"H NMR (400 MHz, CDCl;) § 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 (1, 2H), 2.94 (t, 2H). MS m/z 412.3 (M+H)".



71 EXAMPLE 40 ,
342. 3-di f1 uor ophenet hyD- 2- ( 3- hydr oxypyri di n-2-y1)-5-(trifluoronethyl)

pyri do[ 4, i n4(3H)-one HO 111 NWR (400 MHz,

(d, 11), %%gﬁ{s?ﬂﬂ?i&) .65 (d, 1H), 7.37 (m 211), 6. M"“ﬁ’f‘?’fﬁé
5.01 (t, 211), 3.31 (t, 2H). MS mlz 449.1 (M+Hr.

EXAMPLE 41 4

3-(5-fluor0-2-net hoxyphenet hyl ) - 2-( 3-?1ydr oxypyridin-2-yl)-5-arifluoro
met hyDpvri do[ 4, 3- dbyrimdin-4(3H-one HO NWR (400 MHz, CDCI3) 8
8.90 (d, lAfemnaB.eB0 2{(THydiddy;phehylfG-phehethylkf-trifliordtety3H-Byrjdp[43-Bfyricmidind H)
6.56 (m l_gnb) c:?m léle pre(pgr’ed I§Sll_l‘pg’4 a%m%]Z &ﬁﬁuon%gn%g'lyl) AY&H[’H: %crcflzg:l'he%ta(‘tmg 'ﬁi)aterlal

EXAVMPLE 42

3- ( 2- f | uorteparatamt I e NEhdnelyIY eiyipreouiapian - 2-y1) - 5- (trifluoro
rrethyl)pvmdo[43 dlpyrlmdln 4(3[59 0one mz 461 (MH).

EXAMPLE 43

2- (3-hydroxypyridin-2-y1)-3-(1-(&- moxvphenprropan 2-y!)-5-(triflu

oronet hyl ) pyri do[ 4, 3- dbyrim di n- (3‘F'9-one WO
2008/ 0411 uSRGiR6-21BREH M HIB Aikbrinic2acid (150Mie, (0478 Goridizwas GISHDRY inSDAF D ml g,

(@ 155 ehepgskigps (Gt chbbaypnig drf ng sy gindr jsuge oy el 5o
(m I'H 3.f@bwedrby PEH (0.16mE51-{ ahymoBH)5. eqviB.) midZHEHY (B1 fright®H7 mmol, 1.2 equiv.)
and the reaction stired at 20°C for 12 hours. The reaction mixture was then diluted with
" dichloromethane and the aqueous layer was extracted with dichloromethane. The combined
organic portions were washed with 0.5N NaOH solution, NH,CI solution, water, brine, dried over
anhydrous MgSQ,, filtered and concentrated. The crude material was purified by column
chromatography using 2:1 ethyl acetate:hexane to provide 79 mg (36%) of product. The product
can be converted to 2-(2-Hydroxy-phenyl}-3-phenethyl-5-trifluoromethyl-3H-pyrido[4,3-d]pyri-
midin-4-one) by using the title compound above, Preparation 1f, and following the procedures
described in Preparation 1b (condensation with an appropriate aldehyde R¥CHQ), Preparation 1c
(oxidation with KMnO,) and the deprotection step using BCl; (when converting a methoxy

moiety in R” to the hydroxy in R?) as described above.

The following title compounds may be prepared in a manner analogous to Example 1
using Preparation 1a, 4-Amino-2-chloro-N-phenethyl-nicotinamide or 4-amino-2-chioro-6-
methylnicotinic acid or Preparation 1f, 4-Amino-N-phenethyl-2-(trifluoromethyl)nicotinamide, 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).

EXAMPIE 2

3-Fluoro-2-hydroxy- - =5-tri i rimidin-4-one




EXAMPLE 43a

=2-(3- hydroxym di n-2-y1)-3-(1-(2- nethoxyphenyl)propan 2-y1)-5-(trifluo
romet hyl | pyoizo@fod113s dl pyri mdin-4(3H) -one CF3 0 HO pchiNB20046RoNHZ,
Cb30D) 8 8.90 (d, IH, 810 (m 1H, 7.70 (d, 1H), 7.40 (m 214),
7.10 (t, 1H, 6.90 (d, IH, 6.70 (d, 1H, 6.61 (t, IH, 4.45 (m 1H),
3.40 (s, 3H), 3.39 (m 111) 3.01 (m 33H), 1.75 (d, 3H). M5 mz 457.3
(M+Hr. EXAMPLE 43b 2-(3- hydroxypyri

din-2-yl t 1) trifl

or onet hy BEVMR AR CRELED BB LSNP G ¢ . s m 3R a0 e

T bl s o ol BT eI
3.40 (s, 3H), 3.39 (m 1H) 3.01 (E%A B3, 05 (d, 3H. M5 iz 457.3

( M+H) +. -3 phenethyl-5-trifluoromethy 1-3H-pyrido[4,3-d]pyrimidin-4-one

-(2-f 1l uorophenyl | but an- 2 yl)-2- (3¢h5drox ridin-2-y11-5-(trifluorone

m,

thyQpyrido[4,3- dlinyrimdin-4(3 i HO 111 NMR (400 IHz,
CDClI 3) 38.75 (d, 1H), 8.07 (brs, .51 (d, IH, 7.36 (t, 2H),
7.07 (n, 2H) 6.95 (m 2H), 684(m|,676(t 1H), 4.48 (m 1H),
3.48 (dd, 3.24 (dd, 1H), 2.41 (*ff 1H), 2.29 (m 1H), 0.91 (t,
3H). MBS m}HZN 4@1\([3%9})03)87395@ 1H), 8.30 (d, 1H), 7.75 (d, 1H), 7.45 (m, 3H), 7.25 @XANPLE
45 5H), 4.99 (m, 2H), 3.33 (m, 2H). MS mlz4132 M+H)*.

3-(3-fl uoro-2-nmet hoxyphenet hyl ) - g égroxypyrldln 2-y1)-5-(trifluor
onethyl)pyr|d0r4 3- dlpyri m din-
R)-2-(2-H

d]pyrimidin-4-one

(R)-2-(2-methoxyphenyl})-3-(1-phenylpropan-2-yl)-5-(trifluoromethyl)pyrido[4,3-
dlpyrimidin-4(3H)-one (6.6 g, 15.02 mmol) ;vas dissolved in anhydrous dichloromethane (75
mL) and cooled to 0 °C in an ice bath. To this was added a 1M dichloromethane solution of

" boron trichloride (31.5 mL, 31.5 mmol) slowly to maintain temperature. After addition, 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 | 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, IH), 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-phenvyl)-3-(1-methyl-2-phenyl-ethyl}-5-trifluoromethyt-3H-pyrido[4,3-

d]pyrimidin-4-one




CF, 0 HO NWR (400 MHz, CD30D) 5 8.90 (d, 111), 8.18 (d, 1H), 7.80 (d,
1H), 7.45 (m 2H), 6.99 (m 1H), 6.85 (m 1H), 6.79 (d, 1H), 4.25 (m
2H), 3.60 §@ro@idung 99 (m 2H). MS mz 461.2 (MH)'.  pcriB2007/002976
EXAMPLE 46

3-(2-cycl ooentyl et hyl)-2-(3-hydroxypyridin-2-yl1)-5-(trifluoronmethyl)p
yrido[ 4. 3-diovrimdin4(3H)-one CF3 H@ NWR (400 MHz, dmso-de 5
10.64 (s, 1H), 8.87 (d, 1H), 8.15 (dd, 1H), 7.86 (d, 1H), 7.43 (m
211), 3.77 (brm 2H), 1.48 (brm 5H) 1 34 (ber 4H), 0.69 (brm 2H).
MS miz 405.2 (MrH)t CFs O Q EXAVPLE 47
3-(2-cycl ohexyl et hvl) - 2- ( 3- hydr aX{oym d -y1)-5-(trifluoronethyl)py
rido[ 4, 3-dl pyrim di n4(3H) - one r ecHDIN IH NMR (400 WHz, dnso-d6) 8
10.62 (s, 1H), 8.87 (d, 1H), 8.15 (dg , 7.86 (d, 1H, 7.43 (m
2H), 3.81 P('dﬁhred?dﬂ)llogolls 6B x4rhpld¥a shiting frdm $)-212-AethOxWphehid)-3-( ILpKatylfrapandH) |,

8h§§yf,§}ogg,§ (yfgl)tfymeghy Xfﬂéﬁ %ﬁrﬁ%@ﬂf—@e&%é@iw&lma CDCly) § 8.79

- (trifl uonamHs, hlg, pyY, 7.dH{m, 4038 7.00 {rm\6H), 16190 (28§, 316D (o r2&l), 3.10 (MQH), 1.99

2008/ 0411%@5%'%83%9%%9%%6

EXAMPLE 5
henyl-ethyl)-5-trifluoromethyl-3H-

dipyrimidin-4-one

2 N/ |N\
-

"H NMR (400 MHz, CDClL;) § 8.78 (d, 1H), 8.31 (dd, 1H), 7.49 (d, 1H), 7.41 (m, 2H), 7.02 (m,
2H), 6.88 (m, 3H), 5.31 (m, 1H), 3.62 (dd, 1H), 3.18 (dd, 1H), 1.89 (d, 3H). MS m/z 427.4 '
(M+1).

EXAMPLE 6
(R, 5)-2-(3-Hydroxy-pyridin-2-y})- 3-(1-methyl-2-(2-fluorophenyl)ethyl)- 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 m/z (M+1) 4454

The racemic compound of Example 6 can be separated into its single enantiomer
compenents (Examples 6a and 6b) by preparative chromatography on a Chiralpak™ AS (10 cm 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.



74 NN HO 111 NMR (400 MHz, dmso-d6) 5 10.61 (s, 1H), 8.85 (d, 1H),
8.12 (dd, 1H), 7.83 (d, 1H), 7.39 (m 2H), 3.97 (brs, 111), 1.82 (m
1H), 1.72 @@20&:@11114 46 (m 2H), 1.42 (d, 3H), 1.35 (Mpcdithogodndedrs
0.93 (m 5H), 0.66 (m 1H), 0.56 (m 1H). M5 trilz 433.3 (M+Hr.
EXAMPLE 48b

(S)-3-(1-cycl ohexyl propan-2-91) - 2-(3shydrozypvridin-2-91)-5-(trifluor
onet hyl ) pyrido[ 4, 3- dlpyrimdin-4(3H-one HO NWR (400 MHz,
dnso-d6) 8 10.61 (s, 1H), 8.85 (d, 1H), 8.12 (dd, 1H), 7.83 (d, 1H),
7.39 (m 2H), 3.97 (brs, 1H) 1. SBXAMPLHE 68 172(m 1H, 1.46 (m
2H), 1. 42pkfiord);2 & Aoyl 33 mely ebeviB6. (M 1H),

0.56 (m : H).t
.S)-2-(3-hyE . R UGB g ¥ rahydro-. 2H—rvvran 2-yCethyl)-5-
(trifl uor omet hyDavrl dol4 3- dlpyrlcmg di s -one NMR (400 VHz,
dnso-d6) 5 10.61 (s, 1H), 8.86 (y& 5 (dd, 1H), 7.85 (d, 1H),
7.41 (m 2H), 3.94 (m 1H, 3.7 (ko F3.56 (d, 1H), 3.10 (t, 1H),
3.02 (m 1H), 1.57 (m 3H), P

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 6b
Enantiomer 2: 2-(3-Hydroxy-pyridin-2-y1)- 3-(1-methyl-2-(2-fizorophenyDethyl)- 5-

" trifluoromethyl-3H-pyrido[4.3-d]pyrimidin-4-one

N7 N
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)

LCMS (M+1)=445.3.

EXAMPLE 7
2-(2-Hydroxyphenyl)- 3-(2-flugrophenyl)ethyl)- 5-trifluoromethyl-3H-pyrido[4,3-dlpyrimidin-4-

CF O
N N

'H NMR (400 MHz, CD;0D) § 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



1.27 (m 3H), 1.07 (m 4H), 0.93 (m 1H). MS mz 421.3 (MtH)t
EXAMPLE 50 -
(R)-2-(3-f] uoro-2-hydroxyphenyl) - 341- phenyl or opan- 2- y0- 5- i one
thyl)ovri d¥ 2ii‘?’*é’:“’cﬁoyrim'oli n-4(3H)-one 75 NMR (400"%&@?“"@2‘5@% 8
8.80 (d, 1H), 7.60 (d, 1H), 7.2 (m 5H), 6.90 (m 1H), 6.80 (m 1H),
6.67 (brs, 1H), 4.44 (m 1H), 3.63 (r’g8 110, 3.10 (m 1H), 1.90 (d,
3H). M5S mz 444.3 (MtHt. EXAMPLE 51 "°(R)-2-(1H i m dazol -2-y1)-3 -(
1- phenyi nronan-2-y1)-5 -(trifluoronethvl)widol4, 3-dbyr
i m di n4(31)-one NVR (400 MHz, - | 88 8.79 (d, 111), 7.58 (d,
111), 7.4 (s, 1H, 7.30 (d, 1H, * 411), 6.98 (m 1H), 3.70
(m 1H), 238ydbxyplchil)-3-(3-N8Gofheny)ahi)- Shiluctometh@CBHpyilTHB dlpyrimidin-4-
EXAMPLE 52 .
I\I-(2-(3-(é’¥gfl uor ophenet hyl ) - 4-oxo0-5-(trifluoromethvl)-3, 4-di hydronyri
dol4, 3-dbyri m di n-2- YCODyridi n-?fﬁﬁcet de Lo

N

N | W

H

N F

ge

'H NMR (400 MHz, CD;0D) § 8.8 (d, LH), 7.75 (d, 1H), 7.45 (t, 1H), 7.15 (i, 2H), 7 (m, 2H),
6.9 (m, 1H), 6.65 (d, 1H), 6.55 (d, 1H), 4.15 (¢, 2H), 2.9 (t, 2H). MS m/z 430.1_ (M+H)*.

EXAMPLE 9

-S-trifluoromethyl-3H-pyrido[4,3-

3-Fluoro-2-hydroxy-
d]pyrimidin-4-one

F .
'H NMR (400 MHz, CD,0D) § 8.85 (d, 1H), 7.8 (d, IH), 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-Hvdroxy-phenyl)-7-methyl-3-(phenyl-ethyl)-S-trifluoromethyl-3H-pyrido[4.3-d]pyrimidin-

SWe
Me' # Nﬁ@
H

'H NMR (400 MHz, CDCl3) & 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)".

4-one



'11NMR (400 MHz, CDC13) 8 9.40 (brs, 11), 8.98 (d, 1H), 8.80 (d, 1H),
8. 45 (n1 11), 7.67 (d, 111), 7.44 (m 1H), 7.10 (m 1H), 7.00 (m
111) lia)g() 98%%!&618(5N£$t11) 4.60 (m 2H), 3.05 (rpCT?]B“O_”gM}%
EXANPLE 53
(R) - 3-(1- phenyl propan-2-y0-2-(thi azokg4-yl)-5-Oifluoronmet hyOpyrido[ 4
.3-dl pyrimdin4(311)- one 'e) 111 NWR (400 MHz, CDCI3) 8 8.99 (s,
111), 8.89 (d, 111), 7.60 (d, 1H), 7.59 (s, 111), 7.10 (m 3H), 6.98
(m 2H), 4.61 (m 1H), 3.61 (m : (in, 2H), 1.90 (d, 3H). M
nh 417.2 (MrH)t MD 2008/041118P 002976 76 EXAVPLE 54
(3-Blugro-Bihyd L ethy d

4( 3H) - of n 400|sz CD0138899 8. 89 d1
- O(1 210%1114151 JNM%( ) (s. 11, (d,1H

3.24 (m 111). EXANVPLE 55
3-(2-nmet hozynhenet hyl ) - 2- ( 2- hyigig§%£eny -(trifluoronethyll mdol4,

3-dl pyrimdin-4(31-)- one (400 MHz, CDC13) 8 8.82
(d, 1H), 7.65 (d, 1H), 7.40 (mU Jﬁ m 2H), 6.90 (m

"H NMR (400 MHz, CDsOD) & 8.8 (d, 1H), 7.75 (d, 1H), 7.25 (m, 1H), 7.2 (m, 1H), 6.8-7 (m,
4H), 6.75 (d, 1H), 4.2 (t, 2H), 2.95 (t, 2H). MS m/z 448.2 (M+H)".

| EXAMPLE 12
3-[2-(2-Fluoro-phenyl)-ethyl]-2-(3-hydroxy-pyridin-2-yl)-3-trifluoromethyl-3H-pyrido[4,3-

dlpyrimidin-4-one

H =
'H NMR (400 MHz, (CD3),S0) & 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/z431.1 (M+H)".
EXAMPLE 3

-5-trifluoromethyl-3H-pyrido[4,3-

dlpyrimidin-4-one

"H NMR (400 MHz, CDCl3) & 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 (1, 2H). MS (LC-MS) 4492 M+ H)".



2H), 6.79°(d, 1H), 6.65 (m 2H), 4.60 (t, 2H), 3.40 (s, 3H), 3.01 (t,
2H). M5 ink 442.3 (M+H)t EXAMPLE 56
3- (2-f 1 uor ophenet hyl ) - 2- (thi azol-4-y1)-5-(trif|uorometgél) grldo 4 3-
dl pyri m di WO20usfd#idhe ft 111 NVR (400 MHz, CDCI3) 8 8 (182007/p)2976
8.89 (d, 1H), 7.90 (s, 1H), 7.79 (d, 1H) 7.22 (m 5H), 4.68 (in,
2H), 3.15 (m 2H. MS mz 421.3 (M EXAMPLE 57

(R)-2-cycl opentyl- 3-(1-ohenyl pr ooan- fovl) 5-(trifluoronethyl)widof4,
3-dlovrimdin-4(3H-one 11-1 NWR (400 MHz, CDC13) 8 8.79 (d, 1H),

7.59 (d, 1H), 7.2 (m 5H) 4. 67 (EkijpLélrl) 3.69 (m 1H), 3.30 (m
\]/-\B) 2088? Oﬁmb@f 2 ’ ' Z—s*%)tg,mﬂuorometév% 315%-pw.rnd%[4(’:NI+ H) +.

2-i sopropmkﬂ&nﬂhnen@khyl 5- (t ri fI uor onet h9CPyr| do[ 4. 3-d] pyri m di n-4(3H

) -one 111 NWMR (400 MHz, CDCl 3) 8889( 8.65 (d, 1H), 7.35
(m 5H), 4.42 (m 2H), 3.13 (m H) 1.90 (d, 6H). M5
mz 362.3 (MrH)t EXAVPLE 59 'ﬂ\'\f

2-cycl opent yl- 3- phenet hy1l-5-(t thyI )pyrido[ 4, 3-dl pyrimdin-4
(3H) - one

"H NMR (400 MHz, CDCl;) rotomeric mixture 8 12.40 (brs), 8.85 (d), 8.82 (d), 8.25 (m), 7.68
(d), 7.65 (d), 7.37 (m), 7.15 (q), 7.06 (m), 6.71 (m), 4.98 (t), 4.20 (1), 3.23 (1), 3.13 (1).
MS (LC-MS)449.2 (M + H)".

EXAMPLE 15

dlpyrimidin-4-one

'H NMR (400 MHz, CDCl,) 6 8.83 (d, 1H), 7.84 (brs, 1H), 7.67 (d, l-H), 7.44 (dt, 1H), 7.28 (dd,
1H), 7.04 (t, 1H), 7.02 (d, 1H), 6.91 (g, 1H), 6.59 {(m, 2H), 4.34 (t, 2H), 2.88 (1, 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 (1, 2H), 3.08 (s, 3H), 2.85 (t, 2H). MS m/z 373.2 (M+H)".



CP, 0 11-1NMR (400 MHz, CDC13) 8 8.79 (d, 1H), 8.65 (d, 1H), 7.35 (m
5H), 4.40 (m 2H), 3.10 (m 2H), 2.00-1.6 (m 8H). M5 mz 388.3
(MtH) t EXAMPLE 60

3- (2- met hoX§PABMREIHS ) - 2- (thiazol -4-91)-5-(trifl uor one BRIP4, 3-
dl pyrimdin-4(3H-one nme0 '11 NNfR (400 MHz, CDCl13) 8 8.89 (t, 2H),
8.70 (d, 113), 7.45 (s, 1H), 7.10 (m 1lH) 6. 79 (m 111), 6.70 (m
1H), 6.60 (d, 1H), 4.80 (m 2H) 3.40 (s, 3H), 3.0 (t, 2H, Ms Mz
433. 4 (MtHr. EXAMPLE 61

3-(2-cycl ohexyl et hyD- 2- (t hi azol -4-91)-5-(trifl uoronethyl)pyridof4, 3-d

opm 0. 78-0. 95 {15 Copvigp Clacppopbb @it 473 ey bhiypled s iy sfdibad) © |

1. 56- 1. 74 1q ByampleH), usiag pBcefiuie fromExamplg 16 Fily e Correspondipg argin@ followed by H) |

o0 64 u of Exafn
2008/ 841111i PCTC/ﬁfg%f)'%g?néo 9%‘%@5’% A0 SraMidof Exampl®

EXAVPLE 62 EXAMPLE 17

2- ( 3- ( 2- cpab-gh@sy-BERS) isopropybmibe- plidnéthyla doyd. 3 d18vridnidin-Ayeas opyr i do[ 4
, 3-dloyrimdin-2- yl)benzonitril 111 NI\/R (500 MHz, CDC13) 8 (ppm
0.67-0.80 (m 2 H, 1.03-1.20 (mw4H ., (d, 2 H, 1.50- 1.57 (m

2 H, 1.57-1.65 (m 3H), 3.87-4.Q 7.64 (d, IH), 7.70-7.81
(m 21T), 7.85 (t, 1H), 7.93 (di_ ; ?91(d lvsmz 427.5 (M+Hr .

'"H NMR (400 MHz, CD0D) § 9.00 (m, 1H), 3 17 (d, IH), 7.40 (1, 1H), 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 (1, 2H), 2.85 (t, 2H), 1.32 (d,
6H). MS m/z 401.3 (M+H)".

EXAMPLE 18

rimidin-4-one

"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 (¢, 2H), 3.51 (t, 4H), 2.81 (t, 2H), 1.97 (m, 4H). MS m/z 413.2 (M+H)".
EXAMPLE 19
iperazin-i-yl)-3-phenethyl-3H-pyrido[4,3-dlpvyrimidin-4-

one

'H NMR (400 MHz, CD;0D) § 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)Y".



[

EXAMPLE 63 ’
2- (3-am nopyridin-2-y1) - 3- phenet hyl - 5- (trlfluororrethprvrldor4 3-dl py
rimdin-4(3H-one OF3 0 2N NWR (400 MHz, CDCI3) 8 8 éo
8.17 (q, IMP20BWYG 1H), 7.27 (m 1H), 7.18 (m 4H), ?"”8 "E"Pr?z%
4.68 (s, br, 2H), 4.38 (m 2H), 3.11 (m 2H). M5 mz 412.4 (M+H) +.
EXAMPLE 64
N- (2- (4- oxo- 3- phenet hyl - 5- (trlfluororﬁ%thyl) 3, 4-di hydropyri dof 4, 3-dl p
yrimdin-2-yflpyridin-3- yl)net hanesul f onam de CF3 0 NN =kv FIN 0O
-0 NVR (400 MHz, CDCI3) 8 8.94 £ Mizﬁ 8 90 (d, 1H), 8.55 (dd,
1H), 812(dd 111 7.70 (d % ) 3H), 7.07
(m 2H, & henyl)-3-phengthyl-pipar pyringy e
(l\/HrH)t EXAMPLE 65 3-( 14241 uor o en91)propan 2-
y11-2-(thiazol -4-91) - 5- (trlfluorgN %h% dol4. 3-dl pyrim di n4(311)-o0
ne 79

s N

L
0

HO
'"H NMR (400 MHz, CD;0D) & 8.26 (d, 1H), 7.41 (t, 1H), 7.14-7.10 (m, 4H), 6.92-6.96 (m, 2H),
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, ZH). MS
m/z 428.2 (M+H)*.

EXAMPLE 21

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

0
HO

'H NMR (400 MHz, CD;0D) §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 (¢, 2H), 3.07 (s, 6H), 2.82 (t, 2H). MS m/z 387.1
(M+H)".

EXAMPLE 22
2-(2-Hydroxy-phenyl)-3-morpholin-4-vl-3-phenethyl-3H-pyrido[4,3-dlpyrimidin-4-one

Q).

HO

'H NMR (400 MHz, CD;0D) 5 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 (1, 4H), 2.81 (t, 2H). MS m/z
429.2 (M+H)".

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

@ o
=y




NVR (400 MHz, CDCI3) 5 8.99 (s, 1H), 8.89 (d, 1H), 7.65 (d, 114),
7.59 (s, 1H, 718(m HT), 6.99 (m 1H)), 686(m 2H), 4.88 (m 1H),
?éxi(l\)/P(Lg 6%\;06)2008%)491‘?3 m 1H), 1.90 (d, 3H. M mz 435. 26(1‘%1?2_90-7'-/'002976

2- (3- hydroxvpYridin-2-yl1)-3-isopentyl-5-(trifluoronethyl)pvridor4, 3-d
| pyri m di n-4(3H)-one CP30 HO NVR (400 MHz, dnso-d6) 8 10.63 (s,
114), 8.87 (d, 114), 8.16 (m IH, 7.86 (d, 114), 7.42 (in, 214), 179
(t, 2H), 1.40-1.28 (in, 314), 0.58 (d, 611). M5 mz 379.2 (M+H) +.
EXAMPLE 67TH NMR (400 MHz, CD3OD)88 19 {(d, 1H), 7.4 (t, 1H), 7.15-7.13 (m, 3H), 7.07-7.04 (m, 1H),

or omet ny Rosedo (o 2D SRsTm b IR LAY A U TR P

_dnso- d6) ,QHIMWZ@@,I,W),,‘,S,, 87 (d, 114) 8.16 (dd, IH), 7.86 (d W,

7.42 (m 214), 3.79 (d, 2H), 3.64pkdp Lg%) 3.03 (dt, 214), 1.76 (m

IH), 1.24 (d, 2142 0.94 (dg, 2H . M5 niz 407.3 (M+H) +.
EXAMPLE 6 Qreparatlon of 3-(2-Hydroxy-phenyl)-3-phenethyl- S-phenyl JH-pyrido[4.3-d]pyrimidin-4-one

2- ( 3- hvdroxypyri di n-2-y1) - 3-( 2- (
rifluoromethyDpyrido(4, 3- dipyrisgA
MHz, dnso-d6) 8 10.68 (s, IH), 8

1H), 7.47 (in, 214), 3.86 (t, 210)]
1.46 (q, 2H), 1.26 (in, 3H), 0.86 (d‘q,4) MS in/z 421.2 (MtH)t WO
2008/ 041118PCT/ 020071002976 80 HO EXAMPLE
69

3- (2- 1 uor o- 5- Tt R/ SHERELRPF P Ry b SRy PR P ARV A5 (1 ri £1 uo
ronet hyl ) pyemiltkaprds Beid d1. pyeruivi, diakiadiiB kjralost@phenylphosphine) (7 mol %) and 2N

aqueous Na,CO; (4 equiv.) were combined in dioxane (0.5 mL) and heated in a microwave for 15

rahydro- 211- pyran-4-vflethyl)-5-(t

ion- 4( -one CF3 0 HO NVR (400 |
, 8.19 (dd, IN, 7.80 (d,

66 (dd, 2H), 3.12 (t, 211),

minutes to 140 °C. The reaction mixture was cooled to room temperature, diluted with water and
extracted (3x) with ethyl acetate. The combined organic extracts were washed with brine, dried
over anhydrous MgSQ, and filtered. The crude products were purified on preparative TLC using
1:1 ethyl acetate:hexane. The desired product can be obtained by using the methyl ether
deprotection conditions employing BCl; and isolation conditions found in the final step of
Example 1. '"H NMR (400 MHz, CDCl3) 3 8.90 (s, 1H), 8.78 (d, 1H), 7.53(m, 2H), 7.46 (m, 3H),
7.37 (t, 1H), 7.29 (d, 1H), 7.13 (m, 3H), 6.97 (m, 2H), 6.77 (m, 2H), 4.30 (t, 2H), 2.79 (t, 2H).
MS mvz 420.4 (M+H)".

The followir;g 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

rimidin-4-one




-

MB mz 461 (MH)t ' EXAMPLE 70
3-(2-fluoro- 3-net hoxybhenet hyl ) - 2- (3- hydr oxypyri di n-2-y1)-5-(trifluor

t hyl dol4 3- dl di n-4(3 CF3 0 HO N
oret PR Py oD O 1051 -one, 2 0,10 M 0 Mg
6.90 (t, 1H), 6.76 (m IH), 6.56 (d, IH), 4.30 (m 2H), 3.64 (s, 3H),
2.99 (m 2H). M5 mz 461.2 (MH+

EXAMPLE 71
2-(3-(2-fluorophenet hyl)-4-0x0-5-(trifluoronethyl)-3.4- dlhydrqu|nazo

lin-2- yCoenaaR @60 MEz, @%&)9940%)(%5@(de¢,,7£®@6%)1 415, 68 (ff 2H)) HZ

P58 (L Rnddinddh S e AT B A icad ot BT 19

EXAMPLE 72M+H)".
N-(2-(3-(2-fluorophenethyl)-4- oxog)ﬁﬁig !;25& uor orret hyl ) - 3, 4- di hydr opyri
~pyrl

dol4, 341pyri m di n 2-  yflpyridin- 2-trifluoroacetam de 81
NVR (400 KQ8@-Hydrpxyiphenyl)-Simethyis3-phen vringli4-@e79 (d, |H),

8.55 (d, 1H)), 776(d 1H) 750 é@BQSlS(m 1H) 6.90 (m 1H),
6.70 (m 1H), 4.99 (m 2H), 3.0&* | mz 526.3 (MrH. EXAMPLE
73 (R-2,2,2-trifluoro-N-(2-(4
- phenyl propan-2-y1)-5-(trifluoroneth
di hydr opyri dol4, 3-dl pyri m di n-2-yl) r| di n- 3 y flacetam de

"H NMR (400 MHz, CDCl5) 8 8.44 (d, 1H), 7.42 (m, 2H), 7.30-7.10 (m, 5H), 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
5-(6-Dimethylamino-pyridin-3-y1)-2-(2-hydroxy-phenyl)-3-phenethyl-3H-pyrido[4,3-

dlpyrimidin-4-one

nlllb‘ 3 -(l

'"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 (1, 2H). MS m/z
464.4 (M+H)"..

EXAMPLE 28
5-(6-Dimethylamino-5-methyl-pyridin-3-y1)-2-(2-hydroxy-phenyl)-3-phenethyl-3H-pyrido[4.3-

dlpyrimidin-4-one

'H NMR (400 MHz, CD;0D) & 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 (1,
2H), 2.40 (s, 3H). MS m/z 478.4 (M+H)".



NVR (400 MHz,” CDO3) 8 10.65 (s, 1H), 9.99 (d, 1H), 8.79 (d, 1H), 8. 60
d

(d, 1H, 7.66 (m 1H), 7.44 (d, 1H), 7.00 (m 2H), 6.79 (m 2H), 4.69

m 1H), , 2.95 (m 1H), 2.01 (d, 3H. M

VTR i1 (m 1K (d, 3H) VBT b2076

3-cycl ohexyl- 2- (3- hydr oxypyri di n-2-y1)-5-(trifluoronethyl)pyrido[4. 3-

dl pyrimdin-4(3H)-one CF HO 'H NWR (4Q0 M-z, CDCl13) 8 8.99 (d, 1H),

8.25 (d, IH) 7.77 (d, 1H), 7.43 (m 2H), 480(m 1H), 2.65 (m

2H),) 1.50-1.25 (m 8H). M5 mz 391.3 (M+H) +.

EXAMPLE 75 EXAMPLE 29

3-(cycl ohg Y. .

| dor 4, 3- d|vy : :
_(brs, 1H) 49899 (d, 1H), 8.30 (d, 1H), 7.70 (d, 1H), 7.43 (m 2H), _

5.0 (brs, 2H), 1.50-1.25 (m 10%@ MS mz 405.4 (MrHt. WO
2008/ 041118PCT/ 1B2007/ 002976 82

EXAMPLE 76 N\

3- Phenet hv1l-5-trifl uoronet hyl - Lrifl onet hyl -pyridin-2-y1)-3Hp
yridol4, 3-dl nyri m din-4- one CF3 3 NVR (400 MHz, CD30D) 5
9.02 (d, 1H); 8.91-8.92 (d, lH) -8 27 (d, 1H); 7.78-7.79, (m
211); 7.22-7.23 (m 3H); 7.0-7. 0> ( ); 3.95 (br, 2H), 3.10-3.14
(t, 2H. M5 in/z 465.5 (MtH) +. Ho

'H NMR (400 MHz, CD,0OD) 3 8.72 (d, 1H), 8.28 (s, 1H), 7.72 (d, 1H), 7.45 (m, 2H), 7.19 (d,
1H), 7.15 (m, 3H), 6.99 (m, 2H), 6.79 (m, 2H), 6.58 (d, 1H), 4.09 (t, 2H), 3.55 (t, 4H), 2.80 (t,
2H), 2.07 (m, 4H). MS m/z 490.4 (M+H)".

EXAMPLE 30

5-Chloro-2-(2-methoxy-phenyl)-3-phenethyl-3H-pyrido[4,3-d]pyrimidin-4-one was
subjected to the same deprotection conditions found in the final step of Example 1 to provide the
desired 5-chloro-2-(2-hydroxy-phenyl)-3-phenethyl-3H-pyrido[4,3-d]pyrimidin-4-one. A mixture
of 5—chlor0-2-(Z-hydroxy—phenyl)-3-phenethyl;3H-pyrido[4,3—d]pyrimidin-4-one (88 mg, 0.233
mmol), potassium carbonate (64 mg, 0.466 mimnol, 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.




EXAMPLE 77 NN F3C 'I1-1 NIvIR (400 MHz, CD30D) 5 8.88 (d, 1H); 8.87
(s, 1H); 822824(d lH); 7.73, 7.72, 7.69 (t, 2H); 7.20,7.19 (d,

3H); 6.98, 6.96 3.88 1H); 3.64 (br, 1H), ;
1.H239 (s, 3151?20%"’51511?br 1H). L(C/mlvs 2079 5 (M+I(—|):- Ve Sctfmbiinedi

EXAMPLE 78
2- (5- am not hi awl- 4-v1) - 3- phenet hyl - 56(61r|fluororrethyDr|vr|dof 4,
3-dlovrimdin-4(3H) -one cF3 0 H2N To a solution of

2-(5-(2,5-dinmethyl-1H pyrrol -1-y1)thi azol - 4-y1) - 3- phenet hyl -5

(trif Ihuor Iomst hy! %j]gmgé §fof- ¢ b’én:?ioﬁ}iﬁﬂemgﬂ% Ehlo%—@lﬁhen@tﬂﬂeﬁ pygdo[ﬂsiawnml I) |
in ethanol was xyl am ne rpc

and the ni x"c“ErrS qﬁggggg%’ %i?elfsl?ng'b"{ne?g?lﬂégg A&y )sa“dfﬁ'érng%lg%’ f%%vas
t hen conceans reqneljmaﬁﬂ: purheittcbd Wi ‘Chroverighth Thia rentivinoeps apdisd orRiviselvanty an

gf 1(‘)-2 W?!St e %ﬁ?ove‘f; \\(g%r rg{TQ éeta%e %‘B@(‘rﬁ%&) %}L Se%%gaéﬁ 5’h<.8 acﬁgou(s %hasé— IGQis & (1

2H), 3.17 v(a@hed m ethyygcqtqiq x)4g_r8an3: qoﬁqpp.bcp mvbwashecg with water brme, dned over

2008/ 0411 ]aﬁlgﬁ;%slﬁ 7!‘11&953 %&oﬁ&n@%’vﬁh&ei&e was purified on preparative TLC plate
2-(2- (dlfluororret ior]]%r{, - 3-phenet hyl -5-(trifl uoronet hyDpyri do[ 4, 3
-dl oyri ni d¥iAe ¥ repared anal ogous to Exanple 1 starting

from 2- (d| fI uororret hyI )benzal dehyde and

1 %ﬂm 4 ,NVR (400 MHz,
. 1H. 4.28 (m IH), 3.78

(t, 1H), 7.19 (m 4H) 6. 89 (m
(m 1H, 2.95 (m 2H. MS mz 448
EXAMPLE 80

2-(3- (dlfluororrethpryrldln 2-yl) - BN;.@thyl-S-(trifluororrethyl)pyri
dol4, 3-dl pyri m di n-4(3H)- one

2-(2-Benzyloxy-phenyl)-5-methoxy-3-phenethyl-3H-pyrido{4,3-d]pyrimidin-4-one
dissolved in methanol (0.05M) was subjected to H-cube hydrogenation (foom temperature, Pd/C
cartridge). Solvent was then removed and product purified on preparative TLC plate to afford the
desired 2-(2-Hydroxy-phenyl)-5-methoxy-3-phenethyl-3H-pyrido[4,3-d]pyrimidin-4-one.
"H NMR (400 MHz, CD50D) § 8.33 (d, 1H), 7.42 (t, 1H), 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-phenvl)-5-(1-methyi-cyclopropylmethoxy)-3-phenethyl-3H-pyrido[4,3-
dlpyrimidin-4-one

"H NMR (400 MHz, CD;0D) & 8.33 (d, 1H), 7.45 (1, 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 (1, 2H). MS m/z 428.2 (M+H)".



Prepared anal ogous “to Exanple 1 starting from

2- (d|fluoronethyl)p|collnaldehyde and 4-

Am no- N- phenet hy1- 2- (trifl uoromet hyDni cotinamide. 'H NVR (400 NMHz,
CDC13) 5 8We8gW 4111?1) 8.19 (d, 1H), 7.72 (d, 1H), 7.6PAP2WIH02976 19
(m 4H, 7.02 (m 2H), 4.13 (m 2H), 3.12 (m 2H). M5 in/z 447.5
(M+H) t EXAMPLE 81
3-(2-cyc|ohexylethyl)-5-(trif|uoronepﬂyl) 2-(2-(trifluoromnethyl)pheny
I)pyrid014.3-dloyrinidin4(3FD-one CE3 O NI'r F3c 11-1 NWR (500 MHz,
CDCI3) 5 ppm0.55 -0.71 (m FD BPxAdpeE® 86(m | H) 1.03- 1.19(m 3

H 1.24- 1.4lim2§:14 7( 5F ﬁ8 E8g(mlH)338_
3.52 (m - 0 henyl}-3-phe O 4]3 Ti -one; g, (m 3 H
7.90 (d, 1H) 8.89 (d, 1H). M rn/z 470 5 (l\/|+H)+ WO
20081041118PCT11820071002976 84

EXAMPLE 82

3-(2-cycl ohexylethyl)-5-(triflu -(3-(trifluoronethyDovridi

n-2- vfl pyri dor 4, 3- dtvrinidin-4% -Tne ..... 710 CF 0O Re.." F30
HO

1H NMR (500 MHz, CDCI3) 8 ppm O. m 2 H, 1.02-1.20 (m 411),
1.46 (d, 2 H), 1.54-

'H NMR (400 MHz, CD,0D) 6 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), 4.52 (t, 2H), 4.12 (t, 2H), 2.91 (1, '?.H), 1.93 (m, 2H), 1.12 (t,

3H). MS mvz 402.2 (M+H)".

EXAMPLE 33

'"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

rimidin-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), 4.33 (d, 2H), 4.12 (1, 2H), 2.81 (1, 2H), 2.28 (m, 1H), 1.12 (d,
6H). MS m/z 416.3 (M+H)".



1.71 (m

(d,

1H),

H, 3.86 (br. s., 2 H, 7.72 (dd, 1H), 7.76 (d, 1H), 825

5
8.89 (d, 1H), 8.96 (d, 1H). MBS mix 471.5 (M+11)+.

The
follow ng tabl e provides FLIPR 1050 data for the specified Exanpl es.
The 10505 P3G Eed as micronol ar concentration thf?q?”B€Wﬁgg?H%

nunber of tinmes the particular conpound was assayed. Table of FL1PR

11

assay data Exanple n = FLIPR 1050 (u%% 16 0.05260.62340.39

EXAMPLE 35

'H NMR (400 MHz, CD;0D) & 8.34 (d, 1H), 7.46 (t, 1H), 7.19 (m, 3H), 7.10 (d, 1H), 7.04 (d,
1H), 7.00 (m, 2H), 6.82 (m, 2H), 5.61 (m, 1H), 4.12 (¢, 2H), 2.90 (t, 2H), 1.50 (d, 6H). MS m/z
402.3 (M+H)". _

EXAMPLE 36
2-(2-Hydroxy-phenyl)-3-phenethyl-5-(2,2.2-trifluorc-ethoxy)-3H-pyrido[4,3-d]pyrimidin-4-one

|,C Fa
@)

oN/\/(:j

N

L~

o4

HO
TH NMR (400 MHz, CD,0D) & 8.36 (d, 1H), 7.45 (t, 1H), 7.15 (m, 5H), 7.00 (m, 2H), 6.83 (m,
2H), 5.10 (g, 2H), 4.15 (m, 2H), 2.90 (t, 2H). MS m/z 442.2 (M+H)".
EXAMPLE 37
1-(3.4-diflucrophenyl

trifluoromethyDpyridof4.3-d]pyrimidin-4(3H)-one
F

CF; O JMi/@/F

S0

_ HO™
2-(3-(benzyloxy)pyridin-2-y1)-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 iz vacue 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.

4a



0.06 4b 3 0.16 54 0.02 6 4 0.05 6a 5 0.05 6b 3 1.40 7

-
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F

NN
! > N/)ﬁ . .
HO™

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 (5.90 g, 12.7 mmol) was dissolved in 500 mL of 4-
methyl-2-pentanone. To this solution, manganese dioxide was added (16.6 g, 191 mmol) and the
mixture was heated to 90°C for 1 hour. The reaction was cooled, filtered through Celite and
washed with CH,CL,. The filtrate was collected and concentrated in vacuo as a yellow solid
which was purified by silica gel chromatography to afford the racemic mixture 3-{1-(3,4-
difluorophenyl)propan-2-yI}-2-(3-hydroxypyridin-2-y1)-5-(trifluoromethyl)pyrido[4,3-
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 Chiralce]l 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-vi)-2-(3-hydroxypyridin-2-yl) 5-

trifluoromethyDpyrido[4.3-d]pyrimidin-4(3H)-one

o N/ |N\
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 mv/z 463.3 (M+H)".

EXAMPLE 37
(8)-3-(1-(3.4-difluorophenyl) propan-2-yl)-2-(3-hydroxypyridin-2-yl} 5-

trifluoromethylpyrido[4.3-dIpyrimidin-4(3H)-one



60.13850.09960.29 10 6 0.12 11 5 0.46 12 12 0.25

=3
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TH NMR (400 MHz, CDCly) § 11.4 (s, 1H), 8.85 (d, 1H), 8.39 (d, 1H), 7.60 (d, 1H), 7.42 (m,
2H), 6.99 (rﬁ, 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 382

3-(1-(2 4-difluorophenyl)propan-2-

dlpyrimidin-4(3H)-one

N I =
=

HO
'H NMR (400 MHz, CDCl;) 8 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 38b
3-(1-(2.4-difluorophenyl)propan-2-y1)-2-(3-hydroxypyridin-2-y1}-5-(trifluoromethyDpyrido[4.3-

dlpyrimidin-4(3H}-one

F F
PN Ney

I
Ho™
"H NMR (400 MHz, CDCls) & 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-y1)-5-(trifluoromethyl}pyridof4.3-d]pyrimidin-
4(3H)-one

HO

TH NMR (400 MHz, CDCl,) 6 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 (¢, 1H), 6.721 (t, 1H), 3.97 (t, 2H), 3.45 (s, 3H), 2.75 (t, 2H).
MS my/z 443.1 (M+H)".



13 8 0.07 14 8 0.17 15 4 0.16 16 3 10.8 17 2 11.0 18 5
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EXAMPLE 40
3-(2.3-diflnorophenethyl)-2-(3-hydrox ypyridin-2-y)-S-(triflucromethylpyrido[4.3-d]pyrimidin-

4(3H)-one

'H NMR (400 MHz, CDCl;) & 8.85 (d, 1H), 8.28 (m, 1H), 7.65 (d, 1H), 7.37 (m, 2H), 6.95 (m,
4H), 5.01 (t, 2H), 3.31 (t, 2H). MS m/z 449.1 (M+H)".

EXAMPLE 41
3-(5-fluoro-2-methoxyphenethyD-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyridof4,3-
dlpyrimidin-4(3H)-one

HO
'H NMR (400 MHz, CDCl;) 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, 2H). MS m/z 461.2 (M+H)".

EXAMPLE 42
3-(2-fluoro-6-methox hene@h [}-2-(3-hydroxypyridin-2-

dlpyrimidin-4(3H}-one
£ 0 F
,&N/\/\Q
Ho” N

EXAMPLE 43
2-(3-hydroxypyridin-2-y1)-3-(1-(2-methoxyphenyl)propan-2-yD-5-(triflucromethyl}pyridoi4,3-
d]pyrimidin-4(3H)-one

-S-(trifluoromethyl

MS m/z 461 (M+H)".
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"H NMR (400 MHz, CD;0D) & 8.90 (d, I1H), 8.10 (m, 1H), 7.70 (d, 1H), 7.40 (m, 2H), 7.10 (t,
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 43a
2-(3-hydroxypyridin-2-y1)-3-(1-(2-methox yphenyl)propan-2-y1)-5-(trifluoromethyl)pyrido{4.3-

d]pyrimidin-4(3H)-one
CF, O
| P N,,kllliqj o,
) HO #
"H NMR (400 MHz, CD;0D) & 8.90 (d, 1H), 8.10 (m, 1H), 7.70 (d, 1H), 7.40 (m, 2H), 7.10 (t,
1H), 6.90 (d, 1H), 6.70 (d, 1H), 6.61 (t, IH), 4.45 (m, 1H), 3.40 (s, 3H), 3.39 (m, 1H) 3.0} (m,
2H), 1.75 (d, 3H). MS m/z 457.3 (M+H)".

EXAMPLE 43b
2-(3-hvdroxypyridin-2-y1)-3-{ 1 -{2-methoxyphenyl)propan-2-yl)-5-(trifinoromethyl)pyrido[4.3-

dlpvrimidin-4(3H}-one
F, O
N7 N
| = N&J\,ENj o,
Ho”

'H NMR (400 MHz, CD,0D) & 8.90 (d, 1H), 8.10 (m, 1H), 7.70 (d, 1H), 7.40 (m, 2H), 7.10 (1,
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

d]pyrimidin-4(3H}-one

HO
"H NMR (400 MHz, CDCly) 8 8.75 (d, 1H), 8.07 (brs, 1H), 7.51 (d, 1H), 7.36 (1, 2H), 7.07 (m,
2H), 6.95 (m, 2H), 6.84 (m, 2H), 6.76 (t, LH), 4.48 (m, 1H), 3.48 (dd, [H), 3.24 (dd, 1H), 2.4]
(m, 1H), 2.29 (m, 1H), 0.91 (¢, 3H). MS m/z 458.3 (M+H)".
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EXAMPLE 45
3-(3-fluoro-2-methoxyphenethyl)-2-(3-hydroxypyridin-2-y1)-5-(trifluoromethyl)pyrido[4,3-
_ dipyrimidin-4(3H)-one =~

TH NMR (400 MHz, CD,OD) & 8.90 (d, IH), 8.18 (d, 1H), 7.80 (d, 1H), 7.45 (m, 2H), 6.99 (m,
1H), 6.85 (m, 1H), 6.79 (d, 1H), 4.25 (m, 2H), 3.60 (s, 3H), 2.99 (m, 2H). MS m/z 461.2 (M+H)".
EXAMPLE 46
trifluoromesthyl)pyrido[4,3-dlpyrimidin-

4(3H)-one
CF, /\D
O
T IN\
-

HO'

'"H NMR (400 MHz, dmso-d) § 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 m/z 405.2 (M+H)".
EXAMPLE 47

-5-(trifluoromethyl

'H NMR (400 MHz, dmso-ds) § 10.62 (s, 1H), 8.87 (4, 1H), 8.15 (dd, 1H), 7.86 (d, 1H), 7.43 (m,
2H), 3.81 (m, 2H), 1.48 (brm, 5H), 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-y|)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido[4,3-
dlpyrimidin-4(3H)-one




4 0.49 30 6 1.17 31 3 1.93 32 5 0.57 33 5 0.52 34 3 1.47
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HO'
'"H NMR (400 MHz, dmso-dg) 5 10.61 (s, 1H), 8.85 (d, 1H), 8.12 (dd, 1K), 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, SH), 0.66 (m, LH), 0.56 (m, 1H). MS m/z 433.3 (M+H)".
EXAMPLE 48b ’

-5-(trifluoromethyl

dipyrimidin-4(3H)-one

'H NMR (400 MHz, dmso-dg) 8 10.61 (s, IH), 8.85 (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, IH). MS m/z 433.3 (M+H)".

EXAMPLE 49
(R, $)-2-(3-hydroxypyridin-2-y)-3-(2-(tetrahydro-2H-pyran-2-ylethyl)-5-

trifluoromethyl)pyrido[4.3-dlpyrimidin-4(3H)-one

HO
"H NMR (400 MHz, dmso-dg) 5 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 mvz 421.3 (M+H)".
EXAMPLE 50
(R)-2-(3-fluoro-2-hydroxyphenyl)-3-(1-phenvipropan-2-yl)-5-(trifluoromethylpyrido[4,3-

dlpyrimidin-4(3H)-one
= N :

I
-
Z N
HO

F
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'H NMR (400 MHz, CDCl;) § 8.80 (d, 1H), 7.60 (d, 1H), 7.2 (m, 5H), 6.90 (m, 1H), 6.80 (m,
1H), 6.67 (brs, 1H), 4.4 (m, 1H), 3.63 (m, 1H), 3.10 (m, 1H), 1.90 (d, 3H). MS m/z 444.3
_ (MHY

EXAMPLE 51

-5-(trifluoromethyl

= N//I\[’N
v

'H NMR (400 MHz, CDCl;) § 8.79 (d, 1H), 7.58 (d, 1H), 7.4 (s, 1H), 7.30 (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

-3.4-dihydropyrido[4,3-d

3-(2-fluorophenethyl)-4-oxo-5-(trifluoromethyl rimidin-2-

yhpvridin-3-ylacetamide

'H NMR (400 MHz, CDCl3) § 9.40 (brs, I1H), 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

-5-(trifluoromethyl

Fa 0 g
L5
s

'H NMR (400 MHz, CDCl3) 8 8.99 (s, LH), 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/z417.2
(M+H)".
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EXAMPLE 54
3-phenethyl-2-(thiazol-4-yl)-5-(triflucromethylpyrido[4.3-d]pyrimidin-4(3H)-one

CF, O
b@:\LN/\/@
= NA{N\)
S

"H NMR (400 MHz, CDC1;) & 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), 3.24 (m, 1H).

EXAMPLE 55
3-(2-methoxyphenethyl)-2-(2-hydroxyphenyl)-5-(trifluoromethyl)pyridof4,3-dlpyrimidin-4(3H)-

one

|
21,00
0
HO

'H NMR (400 MHz, CDCl;) & 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, 2I1), 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)-3-(trifluoromethy)pyrido[4,3-d]pyrimidin-4(3H)-one

F‘
CF, ©
f‘f”’\J@
- N/)TN\
] S>

'H NMR (400 MHz, CDCI;) 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-yl)-5-(trifluoromethyl)pyridof4.3-d]pyrimidin-4(3H)-one

'"H NMR (400 MHz, CDCl3) § 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)".
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EXAMPLE 58
rido[4.3-d

"H NMR (400 MHz, CDCl3) § 8.80 (d, 1H), 8.65 (d, 1H), 7.35 (m, 5H), 4.42 (m, 2H), 3.13 (m,
2H), 2.99 (m, 1H), 1.90 (d, 6H). MS m/z 362.3 (M+H)".

EXAMPLE 59
2-cyclopentyl-3-phenethyl-3-(trifluoromethyl)pyridof4.3-d]pyrimidin-4(3H)-one

'H NMR (400 MHz, CDCl3) 8 8.79 (d, 1H), 8.65 (d, 1H), 7.35 (m, 5H), 4.40 (m, 2H), 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-yl)-5-(triflucromethyl)pyrido[4.3-d}pyrimidin-4(3H)-one

CF, 0 MEOIJ
MN
- N
N
Lo
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, [H), 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-y1)-5-(triflucromethyl)pyrido[4,3-d]pyrimidin-4{3H)-one

o N
N 1 \>
S

"H NMR (500 MHz, CDCls) 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)".
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EXAMPLE 62
2-{3-(2-cyclohexylethyl)-4-oxo0-5-(trifluoromethyl)-3.4-dihydropyrido[4.3-d]pyrimidin-2-
yhbenzonitrile

24, O

o N’

NC

"H NMR (500 MHz, CDCL;) § (ppm) 0.67-0.80 (m, 2 H), 1.03-1.20 (m, 4H), 1.44 (d, 2 H), 1.50-
1.57 (m, 2 H), 1.57-1.65 (m, 3H), 3.87-4.02 (m, 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). MS m/z 427.5 (M+H)".

' EXAMPLE 63

HxN
'"H NMR (400 MHz, CDClL) § 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

yD)methanesulfonamide

s
HN™ N
o*vo
"H NMR (400 MHz, CDCl3) § 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-yh)-2-(thiazol-4-y)-5-(trifluoromethyl)pyrido[4.3-d]pyrimidin-
4(3H)-one
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"H NMR (400 MHz, CDCl3) § 8.99 (s, 1H), 8.89 (d, 1H), 7.65 (d, 1H), 7.59 (s, 1H), 7.18 (m,
1H), 6.99 (m, 1H), 6.86 (m, 2H), 4.88 (m, 1H), 3.60 (m, 1H), 3.05 (m, 1H), 1.90 (d, 3H).
MS miz435.2 (M+H)". o

EXAMPLE 66
2-(3-hydroxypyridin-2-y1}-3-isopentyl-5-(trifluoromethylpyrido[4,3-d]pyrimidin-4(3H)-one

CF3Q
o
HO

'H NMR (400 MHz, dmso-d) § 10.63 (s, 1H), 8.87 (d, 1H), 8.16 (m, 1H), 7.86 (d, 1H), 7.42 (m,
2H), 3.79 (t, 2H), 1.40-1.28 (m, 3H), (.58 (d, 6H). MS m/z 379.2 (M+H)".

EXAMPLE 67
2-(3-hydroxypyridin-2-y1)-3-({tetrahydro-2H-pyran-4-ylmethyl)-S-(trifluoromethyl)pyridof 4.3-

dlpyrimidin-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

d]pyrimidin-4(3H)}-one

HO™ 7
"H NMR (400 MHz, dmso-dg) & 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 (g, 2H), 1.26 (mn, 3H), 0.86 (dq, 2H). MS m/z
421.2 (M+H)".
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EXAMPLE 69

3-(2-fluoro-5-methoxyphenethyl

d]pyrimidin-4(3H)-one

MS m/z 461 (M+H)".

EXAMPLE 70
3-(2-fluoro-3-methoxyphenethyl)-2-(3-hydroxypyridin-2-y[)-5-(trifluoromethyl)pyridof[4,3-
dlpyrimidin-4(3H)-one

'H NMR (400 MHz, CD-0D) 8 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

3-(2-fluorophenethyl}-4-oxo-5-(trifluoromethyl

CFR O
o
pel
NF

-3.4-dihydroquinazolin-2-yl)benzonitrile

"H NMR (400 MHz, CDCl3) 3 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 (1, 2H), 3.06 (t, 2H). MS m/z 438.0 (M+H)".
EXAMPLE 72
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"H NMR (400 MHz, CDC13) § 11.45 (s, 1H), 9:99 (d, 1H), 8.79 (d, 1H), 8.55 (d, 1H), 7.76 (d,
~ 1H),7.50 (m, 1H), 7.15 (m, 1H), 6.90 (ni, LH), 6.70 (m, 1H), 4.9 (m, 2H), 3.05 (m, 2H). MS
- m/z 526.3 (M+H)". ‘

EXAMPLE 73

'H NMR (400 MHz, CDCls) § 10.65 (s, 1H), 9.99 (d, 1H), 8.79 (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- idi -5~(triflnoromethyl

"H NMR (400 MHz, CDCl;) § 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

cyclohexylmethyl idi -3-(trifluoromethyl

4(3H)-one

T

A N

/N |-.,_
5

HO
'"H NMR (400 MHz, CDCl) § 12.39 (brs, 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)".
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EXAMPLE 76

3-Phenethyl-5-trifluoromethyl-2-(3-trifluoromethyl-

one

F,C
'H NMR (400 MHz, CD;OD) 5 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); 7.0-7.02 (d, 2H); 3.95 (br, 2H), 3.10-3.14 (t, 2H). MS m/z 465.5
(M+H)". ’

EXAMPLE 77

CF, O 3

& N

P N\

=
F,C

"H NMR (400 MHz, CD;0D) & 8.88 (d, 1H); 8.87 (s, 1H); 8.22-8.24 (d, 1H); 7.73, 7.72, 7.69 (1,
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 (5,
3H); 1.55 (br, 1H). LC/MS 479.5 (M+H)".

EXAMPLE 78
2-(S-aminothiazol-4-yl)-3-phenethyl-5-(trifluoromethyl

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)",
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EXAMPLE 79

Prepared analogous to Example 1 starting from 2-(difluoromethyl)benzaldehyde and 4-Amino-N-
phenethyl-2-(trifluoromethyl)nicotinamide. 'H NMR (400 MHz, CDCl;) & 8.88 (d, 1H), 7.77 (d,
1H), 7.72 (d, 1H), 7.69 (t, 1H), 7.61 (&, 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). MS m/z 446.4 (M+H)".

EXAMPLE 80 -

Prepared analogous to Example 1 starting from 2-(difluoromethyl)picolinaldehyde and 4-
Amino-N-phenethyl-2-(triflucromethyl)nicotinamide. "H NMR (400 MHz, CDCl;) & 8.88 (d,
1H), 8.19 (d, 1H), 7.72 (4, 1H), 7.67 (m, 1H), 7.19 (m, 4H), 7.02 (m, 2H), 4.13 (m, ZH), 3.12 (m,
2H). MS mv/z 447.5 (M+H)".

EXAMPLE 81
3-(2-cyclohexylethyD-5-(trifluoromethyl

4(3H)-one

'H NMR (500 MHz, CDCL3) 8 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, 5 H) 1.68 - 1.83 (m, 1 H) 3.38 - 3.52 (m, 1 H) 4.07 - 4.25 (m,
1H) 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)".
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EXAMPLE 82
3-(2-cyclohexylethyl)-S-{trifluoromethyl)-2-(3-(triflucromethyl)pyridin-2-yl)pyrido}4.3-

dlpyrimidin-4(3H)-one

FC™
'H NMR (500 MHz, CDCls) & ppm 0.66-0.82 (m, 2 H), 1.02-1.20 (m, 4 H), 1.46 (d, 2 H), 1.54-
1.71 G, 5 H), 3.86 (br. 5., 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 1Csy, 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 IC;5 (uM)
1 6 0.05
2 6 0.62
3 4 0.39
4a 11 0.06
4b 3 0.16
3 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 3 0.07
14 8 0.17
15 4 0.16
16 3 10.8
17 2 11.0
18 5 12.3
19 I >100
20 1 >100
21 2 13.8
22 1 >100
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t her eof . 7. Th

a
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hyl 8s op

tiorfally
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y1 8 opt
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according to cI
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het er oar yl

trifluoromethoxy,

R4 and R5 are each hydrogen;

t her eof .
trifluoronethyl;

cya
(Cl-

el Rl rpeno B £
is optionally substituted with one to three substituents
i ndependently sel ected from hal o,
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NR7R5 or
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9. The conmpound according to claim8, wherein R3 is
or a pharmaceutically acceptable salt thereof.

10. The conpound according to claim 1, wherein R3 is trifluoronethyl;
or a pharmaceutically acceptable salt thereof.
conpound according to claim 10, wherein R4 and R5 are each

i ndependent |y hydrogen or

salt thereof.

met

hyl ;

11. The

or a pharmaceutically acceptable



12. The conpound according to claim11l, wherein R2 i s hydroxy-pyridyl
optionally substituted with one to th ge substituents independently
sel ected from (G C6)al koxy or hal o; a pharmaceutically acceptabl e
salt thereof. 13. The corrpound according to claim 12, wherein
R2 is hmhgﬁié'd%ﬁ'ﬂe@fé wherein said hydroxy-pyridyl is optionally
substitute i one to two substituents independently selected from
(C1- C6) al kox r armaceutically acceptable salt

t her eof . 4. %cl%bj%n%%fgﬁ%@wﬁ according to claim 13, wherein R is
(Cl-Co)alkyl-@Q and Qis phenyl dgptio aIIy substituted with one or
two substituents independently s m fluoro, nethyl or

nmet hoxy; or a pharnaceutical | yNacc salt thereof. 15.

_The conpound according to cl a| 111, jwherein Rl is phenethyl or 1-

met hy1l- 2- (phenyl ) et hyl , Whet;e
1- net hyl - 2- (phenyl ) et hyI is optignally substituted on phenyl with one
or two fluoro; or a pharnmaceuticatly acceptaple salt thereof. 90

16. The conpound according to claim11l, wherein R2 is

3- hydr oxy- pyrhir&in2- yl, wherein said 3-hydroxy-pyridin-2-yl is
optional Iy sufystituted with one or two substituents independently

sel ect ed frorﬁ('@l‘%’)@ﬁ@dH%W ®Ral 0; or a pharnaceutical ly acceptabl e

2 bhenet hyl ori® PYdHanclIR sERRHs AabQiticadul ity ARSI
1- met hylomlooynemhs)t&tte@wnhgnem ithnealsupstubstsiindapeddentypdategted ot one
or 1 SRR ARBTG5 1 BB T e SR
00, Akt oo et S afcoey
R s ((GRosy AR whemedsafrcarainn. s ot haroa s

het er- Oardﬂtlon@ﬂy UGBS With rbné% @hr@@%uﬁéataémlmde(p@%d&?ﬁ saesal v

aryl or heteroaryl is optionally substituted with one to three 5
subst i t U@ §yan@éﬁﬁw@mthsféﬂ@@pwthn{% Gdaﬁxyl (Gakelalkoxy, NR'R® or
trifl uorrg;a% trifluoronethoxy, (Cl-C3)alkyl; (Cl-C3)al koxy, NR7R8
or hydro R4 and R6 are each |ndependently hydr ogen or
met hyl ; or aFi)tm'tdrﬁ emateatéilhgiewmptlabyerogahlhalmmyenb (CL8Cs)dlkglonpound

St o e ARy R e ), BGIPOARTOR . py 1 ol 4

3- d] pyri m diRf attetanh,occurrence |s mdependently ﬁC1-Cs)aIkyl Cg-C7)CYC|Oa[kyl (Cs-
o oot GRSl n ekt Cr Corai . or (- Capdikylheteroany
S)-2-(3 ééxcﬁw&mme@gm@ (sdzle )éyc{léamﬁt (tyaloﬁcyécﬁoémmcmaweéxwl)

5- trifluorometh L I'n-4-

( R) - 2- ( etfrapBikf \épﬁa)@kﬂaafl yarx 1@elaikyﬂiﬁtﬁlgpmDPQOWQHN@prWétﬁﬂpwmym?
( 9. t r2| ‘E'th%@%hB%tnggW@W t?%g% %é’trehtrfho‘?x‘iﬂal% gﬁﬁax or %(%1 §)a’k¥|hy| )
5- trifl uor ofdtandiRS 1t pach dogurredice] prer :ndemrrdemtlphgdrogen (C4-Ce)alkyl, or
(C3-Cr)eycloalkyl: or R and R® taken together with the nitrogen to which they are
attached form a 3 to 7 membered fully saturated ring optionally containing one to two
additional heteroatoms independently selected from N(R%),; O or S(O)y;
nis1;
pis0,1or2;
R®is hydrogen or (C4-Cg)alkyl;
Q, at each occurrence, is independently aryl or heteroaryl; wherein said aryl
or heteroaryl is optionally substituted with one 1o three substituents independently



342- ( 2- Fl uor o- phenyl ) - et hy1] - 2- ( 3- hydr oxy-pyridi n-2-y1)-5-trifl uorone
thy1-3prri do[ 4, 3-d] pyri m di n- 4- one; 8%
312-(3,4-Difluoro-phenyl)-ethylj-2-(3-hydroxy-pyridin-2-yl)-5-trifluo
ronet hyl 3H pyri do[ 4, 3-d] pyri m di n- 4- one;

312-(2 trifl
: éms§ hyf%%dé‘lﬁﬁgﬁ‘ M@W%ﬁ@n@ﬁ@@ﬁ RAdERRYstRAY, EENCHald, 185 Ti f I uo

312- ( 3, £Lodml Om@'tfl){dﬁ@*tyl) ethy11l-2-(3- hydroxy pyridin-2-y1)-5-trifluo
t hyl 3H i '

g???-(é, 4-dr¥{rla%§rﬁ§ﬁ§+'%%g# rﬁ%ﬁe%-gg IEeél;eﬁydr oxypyridin-2-y1l) 5-

(trifluoromethyppyrido[4, 3-d] pyr| m i di n-4( 3H) - one;

( R) (f’ r |( ]iL | Ejgr L lfﬁﬁ{ﬂ%paﬁ[a% érdﬁ{ '@%i?"?‘ﬁ%ﬂ ﬁNl}ﬁrgqq)l-liwlggm%gﬁ subs{ltufezd \%i%i%

(S) 3- (Mﬁaﬁ@dém@rn@m@eﬁb@mut@a W%%Qh%e(s@b?ﬂi@éﬁ%ﬁﬁ&éﬂéﬂd@nﬂy y1)

5- (trlfluororrethy yrido[ 4, 3-d] pyri m din-4(3

H)
3- (1- ( 2,5¢le5ted fip é?ﬁﬁ'b%mb@ranﬁkz-qr@ pfzar(r@fsﬁymadix;aggemablﬁszltﬁhe}regf
(trifluoromethyppyrido[4, 3-d] pyrim di n-4(3H)-one;
3-(1-(2, 4-difl uorophenyl) propan- 2-y1) - 2- ( 3- hydroxypyrl di n-2-y1) - 5-
(trifl uor omet3hyppwompolnd Rcdpreing tmcﬂmmz,(vm@remrﬁ is pyridyl substituted with

ﬁyg |2 dg‘[ez{ﬂ@www?ﬁ?%ﬁ%%@w% re' tg'two su%%ﬁtuentg Jplelﬂa tﬁmt hyl)

3- (2, 3- dieldotedt fiping(QriCryhikedr ¢rraky,draxymifiadbaticily bredptiblefshituasrestt hy
') pyrido[4, 3-d] pyrimdin-4(3H)-one;
3-(5-fluoro-2-net hoxyphenet hyl ) -2-(3- hydroxypyridin-2-y1)-5-(trifl uor

onet hyl') pyrisdghé o%nﬂbﬂﬁﬂ'a&bé‘ﬂdhﬂb?d@mpﬂ%herem R? s pyndyi substjtuted with
3-(2-fl uoro-6-net hoxyphenet h_}/l) 2- droxe/ pyridin-211)-5-(trifluoro
u

met hyl ) TPy @t@]‘lﬁw PR Qr@rﬁg}bstl ent selected from (C4-Ce)alkoxy
2-(3-h 2-yl)-5-
ST A oo 2 )

(trifluoronmethy
2- (3- hydroxypyri di n-2-y1)-3-(1-(2-nmet hoxyphenyl)propan 2-y1)-5-

(trifluor orretshymg %oh"l%%md %Cgél%y rgI tg]c aim ﬁl (V\:;’h@relnr]?” is 3-hydroxy-pyridin-2-yl;
wherein said 3-hydroxy-pyridin-2-yl is optionally substituted with one to two
substituents independently selected from (C¢-Cg)alkoxy or fluoro; or a
pharmaceutically acceptable salt thereof.

6. The compound according to claim 5, wherein R is (C1-Cg)alkyl-Q; and Q is
phenyl optionally substituted with one or two fluoro; or a pharmaceutically acceptable
salt thereof.

7. The compound according to claim 1, wherein R' is phenethyl or 1-methyl-2-
(phenyl)ethyl, wherein said phenethyl or 1-methyl-2-(phenyl)ethyl is optionally
substituted on phenyl with one or two halo; R? is 3-hydroxy-pyridin-2-yl, wherein said
3-hydroxy-pyridin-2-yl is optionally substituted with one or two substituents
independently selected from (C4-Cs)alkyl or halo; or a pharmaceutically acceptable
salt thereof.



2- (3- hydroxypyridi n-2-y1)-3-(1-(2-nmet hoxyphenyl ) pr opan- 2-y1) - 5-
(trifluoromethyppyrido[4, 3-d] pyrimdi ﬁ 4( 3H) - one;
3-(1-(2-f|uoropheny(butan 2-y1)-2-(3- gldroxypyridi n-2-yl1l)-5-(trifluor
onet hyl) pyrido[4, 3-d] pyri m di n-4(31-0-one;

3-(3-fluoro-Z Wﬁmg“m n@f&aahyﬁ'wavéw%(b?cx)éikyﬁ(és“f'uor

ormet hyl) pyrid
3-(2- cyc@dpk&ﬁb@t émwe)terga(ys @@dm@%ﬁﬂ;\dhwemsmi(sf-(%)aﬂwl @oyl@ret hyppy

5. (2 cyar SRR Rohahadl ks 0B st ane o fup s psttvpris PSRNy ppy

i do[ 4, 3- seie]aqﬁiyd :‘]m*rdhaielhﬁ}&ﬁ)) tmﬁfaoro?e(tgylhtngluoromethc_)ﬁy, (C1Z-C¢;).1'=1)Ikyl5 (?1— -
R) - 3- 0 ydroxypyridin-2-y1l)-5-(trifluor
(()nzet hyl() ééﬁ‘%&[ X%’f%rﬂvﬂmﬁvéﬁ%d«sm one:

(5) -3 (1-cyc Ry Rbanpadchidgerr @awﬁéﬁémrdaﬂy Bedptddle Bakfidrbbtior

onet hyl ) pyrido[ 4, 3-d] pyri mdi n- 4(3H)
S) - 2-(3-hydroxypyridin-2-y1)-3-(2- (tetrahydro 2H-pyran 2-yflethyl)-5-

trifluorometd ( 3
(N—(2 (3-(2-f | lior ‘fﬁf@%d%@hw@o{y &%‘ﬁ ?f‘ﬁﬁ%ﬁegﬁgt i§ Hifluogometivl o8 8 by r i
do[ 4, 3- plgmneceitiially 2¢cgdptphieisditthdeypfl) acet ani de;
2-( 3- am nopyridi n-2-yl)-3-phenet hyl-5-(trifluoromethyppyrido[ 4, 3-d] py
ri m di n4(3H)-one;

2- (3- h)édr OXY pAD. rrﬂemo&golxhd%ct:@@m}dalﬁritwnérbmhgﬁﬁﬁlméﬂ@@[oﬂa3 d]
pyrim

i
2- (3- hycﬁrlmwt!ﬁa\”y?C%Bta@e@@{télf"?rﬁ%dro 2H pyr an- 4- yOnet hyl ) - 5-
(trifluoromethyppyrido[4, 3-d] pyrim di n-4(3H)-one;
2- (13- hydroxyp 1yr|d|n 2-y1)-3-(2-(tetrahydro-2H pyr % thyI) 5-
(t rifl uorometty ?MOHIHGMNQB@F@WﬂWcﬂ‘ﬁM’(@Wh%ﬂ@ R and R® are each

3- (2-T1 YRGS eHdERLY AYNRBEARF Mty 2o 2 p AN A R¥AI Ul prabit) sat thereof,

12. The compound according to claim 11, wherein R? is hydroxy-pyridyl
optionally substituted with one to three substituents independently selected from (Ca-
Ce)alkoxy or halo; or a pharmaceutically acceptable salt thereof.

13. The compound according to claim 12, wherein R? is hydroxy-pyridyl;
wherein said hydroxy-pyridyl is optionally substituted with one to two substituents
independently selected from (C4-Cs)alkoxy or fluoro; or a pharmaceutically
acceptable salt thereof.

14, The compound according to claim 13, wherein R' is (C4-Ce)alkyl-Q; and Q
is phenyl optionally substituted with one or two substituents independently selected
from fluoro, methyl or methoxy; or a pharmaceuticaily acceptable salt thereof.

15. The compound according to claim 11, wherein R' is phenethyl or 1-
methyl-2-(phenyl)ethyl, wherein said phenethyl or 1-methyl-2-(phenyl)ethyl is
optionally substituted on phenyl with one or two fluoro; or a pharmaceutically
acceptable sait thereof.



(trifluoronethyppyrido[4, 3-d] pyrim d| n- 4( 3H) - one;
3-(2-fluoro-3-net hoxyphenet hyl ) - 2- ( 3- %droxypyrl di n-2-y1) - 5-
( rifluoromethyl)pyrido[4, 3-d] pyrimd 4( 3H) - one;

N ( 2- (3 (2-fl uorophenet hyl)-4-oxo-5-(trifluoronethyl)-3,4-di hydropyri
do[ 4, 3- d]lpyrimidin-2-yl)pyridin-3-y1)-2,2,2-trifluoroacetam de;
(R-2,2,2-trifluoro-N(2-(4-o0xo0-3-(1- phenyl pr opan- 2 y1l)-5-(trifluorom
et hyl ) - 3, 4 diehy bie epynmiodiof aceerdinsytoiotaini 11, avherdinyR? 16 Briry@eanyeidinde;

3-cycl ohg Lfgﬁal&‘%%}&%&wr%'w{‘z%l K 'dptnbiy SdBHREOIRIRLRRY hEST 4. 3

d]pyrlmd’ln

3-(cycl mswmatshydje)pélgﬁ?ﬂmd!eobexmwm (CPEDalkl) edhdlbr drfd pledrarElNENyT |
one,

do[ 4, 3- d .
3- ,I[Dh,enet#‘igz@lb[g l&ﬁ'& Fet hy1- 2- (3-trifluoronmet hyl -pyridin-2-y1)-3Hp

yrido[ 4, 3- d] pyrim di n-4-one;
2- (3-(difluoronethyppyridin-2-yl)-3-phenet hyl-5- Qtrlfl uor onet hyppyrid
o[ 4, 3- d] pyr il dhacappaung gecorgding to claim 1 wherein R' is phenethyi or 1-met y

o2 Y BB it S A e 2 el A BBk
accept aldubstitatad omphenf wuth one or td8.subkittuentspodepbndently sklected cErom halm 1

which is uor ophenyl)

pr opan- 2r 3% %ﬁ@"%{/&éb M’l n-2-yl) 5-(trifluoronethyl)pyrido

[ 4, 3-d] pyri niRfi lﬁﬁ(lﬁwoﬂﬂﬁyrm n-23),-Bhdrdin(shidt 3divbitasgrmpidsingdy) is optionally
propan

yd di'p- 2-
(trifl u?ﬁ%ﬁé@lﬁﬂ(\yw Pﬂég)[( rﬁlk!l]’%&ﬂw%/u{dﬁpawmﬂyoﬁ%e%@d from (C+-Cs)alkyl or

phar maceygig-cal | y accept abl e salt t her eof . 20. The conpound
(R)-3-(1-(3, 4- .di f1 uorophenyl) 3- hydroxypyridi n- 2- gl)
5 (trifluor oREinyE)Bskleh (Pa-% Ay IO, Sr. Bateiparyl, or OR

phar maceptd cal d-yy ?@fngtag@/i,ﬁ RS 6&:&/{:@5{ faryel ectteroégvl |s’%‘89§'ﬁ%&a;em : caI

conposi t1on conpr Ica i ve’anoun
conpoundcsuastiotedi wigh boe ¢t tiree $umt;twerpkn aﬂmeedmﬂtweddle;ctett freptfalore cyaht,

57 AR DR 5S4 e r
wherein the W@Qtﬁﬂaresea(dﬂ)mdépe(rkleﬁﬂy Ayéiober oF apdtienydna ﬁharmaceutlcally

pr opan- 2- hydr oxypyridin-2-y1) 5- (trifluoronethyl)pyrid
[ 4, 3-d] pﬂiﬁ%??’ﬁagl%s@i‘( Bje%ne or a pharmaceutical |y acceptabl e salt

t her eof .

18. A compound selected from the group consisting of:

2-(3-Hydroxy-pyridin-2-yl)-3-phenethyl-5-trifluoromethyl-3H-pyrido[4,3-
dlpyrimidin-4-one;

(R)-2-(3-Hydroxy-pyridin-2-y1)-3-(1-methyl-2-phenyl-ethyl)-5-triflueromethyl-
3H-pyrido[4,3-d]pyrimidin-4-one;

(R, 8)-2-(3-Hydroxy-pyridin-2-yi}- 3-(1-methyl-2-(2-fluorophenyl)ethyl)- 5-
trifluoromethyi-3H-pyrido[4, 3-d]pyrimidin-4-one;

(R)-2-(3-Hydroxy-pyridin-2-y1)- 3~(1-methyl-2-(2-fluorophenyl)ethyl)- 5-
trifluoromethyl-3H-pyrido[4, 3-d]pyrimidin-4-one;

(8)-2~(3-Hydroxy-pyridin-2-yl)- 3-(1-methyl-2-(2-fluorophenyl)ethyl)- 5-
trifluoromethyl-3H-pyrido[4,3-d]pyrimidin-4-one;

3-12-{2-Fluoro-phenyl)-ethyl]-2-(3-hydroxy-pyridin-2-y|)-5-triflucromethyl-3H-
pyrido[4,3-d]pyrimidin-4-one;



o1

3-[2~(3,4-Difluoro-phenyl)-ethyl]-2-(3-hydroxy-pyridin-2-yl1)-5-trifluoromethyl-
3H-pyrido[4,3-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—phrepyl)-ethyl]-z-(s-rhydroxy-pyridin-2-yl)-75—trifltr.qu;'9methyl-7 o

| éﬁ-p&/rid o[.4,'3-d]pyrimid in-4-one;
3-(1-(3,4-difluorophenyl) propan-2-yl)-2-(3-hydroxypyridin-2-yl) 5-
(trifluoromethyl }pyrido[4,3-d]pyrimidin-4(3H)-one;
(R)-3-(1-{3,4-difluorophenyl) propan-2-yl)-2-(3-hydroxypyridin-2-yl) 5-
(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
(8)-3-(1-(3,4-difluorophenyl) propan-2-yl}-2-(3-hydroxypyridin-2-yl) 5-
(triflucromethyi)pyrido[4,3-d]pyrimidin-4(3H)-one;
3-(1+(2,4-difluorophenyl)propan-2-yl)-2-(3-hydroxypyridin-2-yl)-5-
(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
3-(1-(2,4-diflucrophenyl)propan-2-yl)-2-(3-hydroxypyridin-2-yl)-5-
(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
3-(2-methoxyphenethyl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyf)
pyrido[4,3-d]pyrimidin-4(3H)-one;
3-(2,3-difluorophenethyl)-2-(3-hydroxypyridin-2-y1)-5-(trifluoromethyl)
pyrido[4,3-d]pyrimidin-4(3H)-one;
3-(5-fluoro-2-methoxyphenethyl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)
pyrido[4,3-d]pyrimidin-4(3H)-one;
3-(2-fluoro-6-methoxyphenethyl)-2-(3-hydroxypyridin-2-yl)-5-(triflucromethyl)
pyrido[4,3-d]pyrimidin-4(3H)-one;
2-(3-hydroxypyridin-2-y1)-3-(1«{2-methoxyphenyl)propan-2-yl}-5-
(trifluoromethyl)pyrido{4, 3-d]pyrimidin-4(3H)-one;
2+(3-hydroxypyridin-2-y1)-3-(1-(2-methoxyphenyl)propan-2-yl)-5-
(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
2-{3-hydroxypyridin-2-y1)-3-(1-(2-methoxyphenyl)propan-2-yl -5~
(trifluoromethyi)pyrido{4,3-d]pyrimidin-4(3H)-one;
3-(1-(2-fluorophenyl)butan-2-yl)-2-(3-hydraxypyridin-2-yl)}-5-(trifluoromethyl)
pyrido[4,3-d]pyrimidin-4(3H)-one;



92

3-(3-fluoro-2-methoxyphenethyl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)
pyrido[4, 3-d]pyrimidin-4{3H)-one;
3-(2-cyclopentyiethyl}-2-(3-hydroxypyridin-2-yi)-5-(trifluoromethyi)pyrido[4, 3-
d]pyrimidin-4(3H)-one;
3-(2-cyclohexylethyl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)pyrido{4,3-
~ dlpyrimidin-4(3H)}-one;
(R)-3-(1-cyclohexylpropan-2-yl)-2-(3-hydroxypyridin-2-y1)-5-(trifluoromethyl)
pyrido[4,3-d]pyrimidin-4(3H)-one;
(S)-3-(1-cyclohexylpropan-2-yl)-2-(3-hydroxypyridin-2-yl)-5-(trifluoromethyl)
pyrido[4,3-d]pyrimidin-4(3H)-one;
(R, S)-2-(3-hydroxypyridin-2-yl)-3-(2-(tetrahydro-2H-pyran-2-yl)ethyi)-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;
2-{3-aminopyridin-2-y1)-3-phenethyl-5-(triflucromethyl)pyrido{4, 3-d]pyrimidin-
4(3H)-one;
2-(3-hydroxypyridin-2-yl)-3-isopentyl-5-(trifluoromethyl)pyrido[4,3-d]pyrimidin-
4(3H)-one;
2-(3-hydroxypyridin-2-yl)-3-((tetrahydro-2H-pyran-4-yl)methyl)-5-
(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
2-(3-hydroxypyridin-2-yi)-3-(2-(tetrahydro-2H-pyran-4-ylethyl)-5-
(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
3-(2-fluoro-5-methoxyphenethyl)-2-(3-hydroxypyridin-2-yl)-5-
(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
3-(2-fluoro-3-methoxyphenethyl)-2-(3-hydroxypyridin-2-y|)-5-
(trifluoromethyl)pyrido[4,3-d]pyrimidin-4(3H)-one;
N-(2-(3-{2-fluorophenethyl)-4-oxo-5-(triflucromethyl)-3,4-dihydropyrido[4,3-
d]pyrimidin-2-yl)pyridin-3-yl)-2,2, 2-trifluoroacetamide;
(R)-2,2,2-trifluoro-N-(2-(4-ox0-3-(1-phenylpropan-2-yi)-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-
dlpyrimidin-4(3H)-one;
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3-(cyclohexylmethyl)-2-(3-hydroxypyridin-2-yl)-5-{trifluoromethyl)pyrido[4,3-
d]pyrimidin-4(3H)-one;

3-Phenethyl-5-trifluoromethyl-2-(3-triflucromethyl-pyridin-2-yl)-3H-pyrido[4,3-
d]pyrimidin-4-one;

2~(3-(difluoromethyl)pyridin-2-yl}-3-phenethyl-5-(trifluoromethyl)pyridoi4, 3-
 dlpyrimidin-4(3H)-one;and

3—(2—cyc!ohexyiethyl)-5-(trif|uoromethyl)—2-(3—(trif|uoromethyl)pyridin-Z-
yl)pyrido[4,3-d]pyrimidin-4(3H)-one; or a pharmaceutically acceptable salt thereof.

19. The compound according to claim 1 which is (R)-3-(1-(3,4-diflucrophenyl)
propan-2-yl)-2-(3-hydroxypyridin-2-yl) 5-(trifluoromethyl)pyrido [4,3-d]pyrimidin-
4(3H)-one or (S)-3-(1-(3,4-difluorophenyl) propan-2-yl)-2-(3-hydroxypyridin-2-yl} 5-
(trifluoromethyl)pyrido]4,3-d]pyrimidin-4(3H)-one or a pharmaceutically acceptable
salt thereof.

20. The compound (R)-3-(1-(3,4-difluorophenyl} propan-2-yl)-2-(3-
hydroxypyridin-2-yl} 5-(trifluoromethyl)pyrido [4,3-d]pyrimidin-4(3H)-one or a
pharmaceutically acceptable salt thereof.

21. A pharmaceutical composition comprising a therapeuticaily effective
amount of a compound according to claim 1 or a pharmaceutically acceptable salt
thereof and a pharmaceditically acceptable carrier, adjuvant or diluent.

22. The pharmaceutical composition of claim 21 wherein the compound is (R)-
3-(1-(3,4-diflucrophenyl) propan-2-yl})-2-(3-hydroxypyridin-2-yl) 5-
(trifluoromethyl)pyrido [4,3-d]pyrimidin-4(3H)-one or a pharmaceutically acceptable
salt thereof.



