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10 Chenoki nes are chenotactic cytokines that are rel eased by a wide variety
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formation of bioactive lipids (e.g., leukotrienes) and respiratory burst, associated with

leukocyte activation. Thus, the chemokines are early triggers of the inflammatory
20  response, causing inflammatory mediator release, chemotaxis and extravasation to sites of
infection or inflammation.
There are four classes of chemokines, CXC (o), CC (B), C(y), and CX3C
(3), depending on whether the first two cysteines are separated by a single amino acid (C-
X-C), are adjacent (C-C), have a missing cysteine pair (C), or are separated by three
25  amino acids (CXCi). The a-chemokines, such as interleukin-8 (IL-8), melanoma growth
~ stimulatory activity protein (MGSA), and stromal cell derived factor 1 (SDF-1) are
‘chemotactic primartly for neutrophils and lymphocytes, whereas B-chemokines, such as
RANTES, MIP-1a, MIP-1B, monocyte chemotactic protein-1 (MCP-1), MCP-2, MCP-3
and eotaxin are chemotactic for macrophages, T-cells, eosinophils and basophils (Deng,
30 etal, Nature, 381:661-666 (1996)). The C chemokine lymphotactin shows specificity
- for lymphocytes (Kelner, et al., Science, 266:1395-1399 (1994)) while the CX;3C
chemokine fractalkine shows specificity for lymphocytes and monocytes (Bazan, ef al.,

Nature, 385:640-644 (1997).
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(Chaudhun, agdq a83:2433-248 Qb96)); CTRM (or "LER-4E635CCIIR-4HIHRO, M aRRKI ne

receptors, such as CCRl, CCRZ2, CCR2A CCR2B, CCR3, ~CCR4, CCR5, CCR6, CCRY,
CCR8, CORO ¢! @x@RPiol. kemp2T3XORATOREKRI8); CCRR(RECKRES ORICC-EXR-XOMPhave been
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cal ci um el eWHPL,HHGR vMIBTH MOV sMCC-I (Dairaghi, et al., J. Biol. Chem., 274:21569-
21574 (1999)); CCR9 TECK (Zaballos, éf al., J. Immunol., 162:5671-5675 (1999)), D6
MIP-1 beta, RANTES, and MCP-3 (Nibbs, ef al., J. Biol. Chem., 272:32078-32083
20 (1997)), and the Duffy blood-group antigen RANTES, MCP-1 (Chaudhun, et al., J. Biol.
Chem., 269:7835-7838 (1994)).
' Chemokine receptors, such as CCR1, CCR2, CCR2A, CCR2B, CCR3,
CCR4, CCRS, CCR6, CCR7, CCR8, CCRY, CXCR1, CXCR2, CXCR3, CXCR4,
CXCRS, CX3CR1, and XCR1 have been implicated as being important mediators of
25  inflammatory and immunoregulatory disorders and diseases, including asthma and
allergic diseases, as well as autoimmune pathologies such as theumatoid arthritis and
atherosclerosis.
The CXCR3 chemokine receptor is expressed primarily in T lymphocytes,
and its functional activity can be measured by cytosolic calcium elevation or chemotaxis.
- 30 The receptor was previously referred to as GPR9 or CKR-L2. Its chromosomal location
- is unusual among the chemokine receptors in being localized to Xq13. Ligands that have
been identified that are selective and of high affinity are the CXC chemokines, IP10, MIG
and [TAC.
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development of new therapeutic agents. Such compounds are provided herein.
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SUMMARY OF THE INVENTION

The present invention provides compounds which are useful in the
20 treatment or prevention of certain inflammatory and immunoregulatory disorders and
diseases, including asthma and allergic diseases, as well as autoimmune pathologies such
as theumatoid arthritis and atherosclerosis. The compounds provided herein have the

general formula (I):

yi~ X\Y"
l |3 R
Y Y R
\Z/
N
rR—aq~ I—~R
25 I

wherein X represents a bond, -C(0)-, -C(R*)(R®)-, -C(R%)=, -8(0)-, -S(0),- or -N=; Z
represents a bond, —N=, -O-, -S-, -N(R'")- or —C(R)=, with the proviso that X and Z are
not both a bond; L represents a bond, C(0)-(C,-Cg)alkylene, (C;-Cg)alkylene or (Cz-

30  Cg)heteroalkylene; Q represents a bond, (C,-Cg)alkylene, (Cz-Cg)heteroalkylene, -C(Q)-,

3



RQ L--R3 251 wherein X represents a bond, -C(O)-, C(RS)(R6)
-S(O-, -S(0)2- or -N=; Z represents a bond, -N=, -0-, -5-, - %J%‘@WOS
or-C(R7)=, with the proviso that X and Z are not both a bond, L represents

a bond, C(O-(C -Cs)al kyl ene, (Cl-Cs)al kylene or (C2 30 Cg) het eroal kyl ene;

Q represenwgozofdvad, (C -Cs)al kyl ene, (C2-C8) het eroal kpLCeues/478 O -, 3 3
June 2005 WO 02/083143 PCT/ USOL/ 47850 -OC(O) -, -N(R8)C(O -, -CHCO,

-CHZSO or %@?C@ﬁg@@%yw@@awuzgo Q,pgcﬁgs@?nmgpo uhﬁdﬁgg a@-ﬁﬁb@r to form

- or I c group havin rom het er oat ons. The
synbol S RI bnkgd REetherde fpomddnen @rmP@?ﬁf@%@FWOCB‘Flw(gmup@g\)lag fegmn 1 te &2-
C8) het er oal @ G P d to forma 3
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C8) acyl am din CONRIR10

orza))le'. nlgel toms DI‘ﬂe fﬂ%}mr{erlﬁ %Sseél{r%{ Sh'?%[ (%2?“?&&‘1?9 E(%géCZO) het er oal kyl ,

het FE (c):iar élg ) C@aglﬂlam:nheﬁ(@r-ﬁa)nh}c}rl@ﬁino@@s)hyﬂemalhﬂt (é]’séh}lryle(t?@ﬁf—l)@ﬁ(ﬂ'ret er oal kyl ,

ar - or ar I8

i néependent %gﬂ?"é’s%ﬁ‘ﬁ E‘aﬁhﬁ%‘?‘kﬂ% ml@g)ﬁéﬁﬁr oafnlliﬁf(il et eroaryl or

aryl, '?‘E]O oprnr;.gpzlabdm R@r@ﬂdsY(R@(gd)ﬂkﬁthdrnlﬁybmtema@i atyt) 7-) rrFlr(err ec(zlCZ s

ring. e synbo i ndepe a

Cg) ﬁet er oal Uagf&ﬁggﬂll etﬁf’ﬂ%{ﬁ@rquﬂ %VM&I@S% a“ﬁi ea%:/h

i ndlepeﬂdtent(tf)}heter&aﬂ@[ EBRRYmbbls Rﬁﬁm:w)ﬁewhemlg%r@gﬁme(@r?wl ,I(cz-het eroaryl,

aryl, hetero etero 0

ar §I (Cl - Cg) ’P@%EI g??@?@é“@&ﬂ*?éf’@?‘ﬁ’g{h&la%ﬂ% cﬂ@’ 8@9%‘8{?%&0 fing

vertices, Yr&emﬁé?ed n\éﬁ @ﬂéisy}édmls&{ﬁ%csumwpsnd\énﬂya&deseﬁ{ l(adeganﬂgmzl y represent
R12) =, - N(R13)-. The synpol 2(i,'sents N or C

- S
\M?farel nly h@@@ﬁ%ﬁ%%‘ﬁﬁ%ﬁh‘?fé‘@’lﬁ bals Bork Wdtﬂfl @F}t‘ H’rQY?FP SHYVY4: and Y4
represents reﬁ\léé%&ﬁi (c Cgﬁlgﬁi%ﬂﬁﬁﬁmﬁfl{yl‘ M&&A}r 1Rﬂe}tér5’éx§ﬂe.-c4)£lk)t1he above

groups, the resents H, ~hal oge roxy, am no, alkylam no,
ﬁ’ Yy y

di al kyl ami riwteﬂ(ﬂ(}ﬂ(ﬂz@)haqﬂt@? 1, pCegynlxl oF 6‘51(@37@8) gsedtbaryl and aryl, or
optionally when Y' afgiX2n&k & ROl vertices, Y!, Y2, Y* and Y*, the symbols Y' and

Y? independently represent -C(R'%)=, -N=, -O-, -S-, or -N(R'*}-. The symbol Y*

20  represents N or C wherein the carbon atom shares a double bond with either Z or Y and
Y* represents -NR'*)-, -C(R*)=, -N=or -N(R")-C(R™)(R'®)-. In the above groups, the
symbol R" represents H, halogen, hydroxy, amino, alkylamino, dialkylamino, (C;-
Cpg)alkyl, (C2-Cs)heteroalkyl, heteroaryl and aryl, or optionally when Y! and Y? are both
-C(R'%)= the two R'"? groups can be combined to form a substituted or unsubstituted 5- to

25  6-membered cycloalkyl, heterocycloalkyl, aryl or heteroaryl ring; or optionally when Y
is ~<C(R'H=and X is -CR®)= or ~-C(R*)(R%)-, R' and R’ can be combined to form a
substituted or unsubstituted 5- to 6-membered cycloalkyl, heterocycloalkyl, aryl or
heteroaryl ring. Additionally, the symbol R" represents H, (C,-Cg)alkyl, (Ca-
Cg)heteroalkyl, heteroaryl, aryl, heteroaryl(C,-Cg)alkyl, heteroaryl(C,-Cg)heteroalkyl,

30 ary}(Ci-Cg)alkyl or aryl(Cp-Cg)heteroalkyl. The symbol R' represents (C;-Cg)alkyl, (Ca-
Cg)heteroalkyl, aryi{C;-Cs)alkyl, aryl(C,-Cs)heteroalkyl, heteroaryl(C;-Cg)alkyl,
heteroaryl(C,-Cs)heteroalkyl, heteroaryl and aryl; R'® and R'® are independently selected
from H, (C:-Cs)alkyl and (C,-Cg)heteroalkyl; and R'7 is selected from H, (C,-Cg)alkyl,
(Cy-Ce)heteroatkyl, heteroaryl, aryl, heteroaryl(C,-Ce)alkyl, heteroaryl(C,-Cg)heteroalkyl,

4



C(R12)= the two R12 groups can be conbined to forma substituted grjune 2005
unsubstituted 5- to 25 6-nenbered cycl oal kyl, heterocycl oal kyl, aryl “or
heteroaryl ring; or optionally when Y is -C(R12)= and X is -C(RS)= or
-C(R5)(R6)-, R12 and R5 can be conmbined to forma substituted or
unsubst i t UW@d2/8831480 6- menber ed cycl oal kyl , het er ocycl o®CRYBO1/4Z85¢| or
heteroaryl ring. Additionally, the synbol R13 represents H (Cl -Cg)alkyl,

C2- C8) het | kylo <0 3 | :

eyt LA o PS5

aryl (C2- Cg) Ngt'er, 8al day be cohfitdneg ywithd® todpmesehitgutéChr-uBgybatitiaed - 1o Cr
het er oal kyl , . aryl (€l ~ | kyl r C25 het er oal kvl , .

Eg% eroaryl (éﬁe@?ﬁ@{?&lkﬁgé%%(f’éé’ﬁlroffl?{lp&gi@}’ﬁqg%)%’? %W$Wt§¥}ﬁ&r‘)evrlsgél}a§l and aryl;

R15 and Rl16whénahd Yepadentdgsyseh aatqithazolitemoriguifinotBing pand

(C2-Cg)h tewpnl.kel; .a&g R7gi36y S I c(? d.fragm ?ul?c,n-o maldlfyﬂlez: ted

(G- Co) ot ok o st iyt PCS Ry L BRRRET gt e ffptiuted or

het |eE (():tar }éig§&%u5§fjﬂlﬁﬂ(@[-@@?ﬂ(&%§ne ofta Subdtittted &Q&&lk | bsmeﬂmﬁegﬂﬁoﬂ%dnﬂsgél _4785(():( o

ar - a and. .at, - t.er aa . pr tiona en is -

2)):/ or - N(¥ eg,“’% %Webeé“g%?ﬂ&éﬁlﬂ%e?%'dﬁitg’%ggﬁigmpy‘%%?% a substituted

Or unsubst i ousiQfg 2f hdeoged alBITH-C; tadakly bre chabmedwitt thealthogén aryl or

het er oar yl rinl ;gwi ltnﬁl tgﬁe oVi )gmﬁyfdp vvge% %r?e Y.3- cfg%?ai ni ngnri ngysystem

is a qui nazﬁ????o%c%?acﬁﬁiaﬁ&%F%@%@“‘rqﬁgﬁ?f/ TEMPeSAES R Q is substituted or

unsubst ig uted (C5- Clg)iadskoitlerwitd18dicdtid; the corBpoRbdiqirovidtdnin SidRbdvetfathat or

unsubstituted (C2-C8)al kyl ene qor a substituted or_ unsubstjtuted

>3))
( C2- Cg) het e¥o@FRYiodpdude Frutically acorptatple salty pnd prpdrugs thefepf: R are
i ndependent |y sel ect-fgl d&sBmidvaiodaR Brovided\iathdcBdicaf colpodigssn and _
(Ci1-C8)al kyl, or optionally are conmbined with the nitrogen atomto which
each is at teemasing deompopndofformulLl agd a phagppasutically pqcppjable eXC¥nEYs ot her wi se
i ndi cated, thg.conmpounds provi'ded in the above formula are neant to
i ncl ude pharmaceutically acceptable salts and prodrugs thereof. The present
i nventi bn al so pr ovi Bepreserdinvaetontfurther prevdesardthads fos thedesaigrentdrng a conpound

of formul a j I Lol L or carrier. 15
The pr osenis aitbabe BIARGRRELD & Rt ASRARAR RofMeC bithiifing? . 50T 5
prevent i on adfmirasteringfté asnbirrion peadrof sushtreadmend odpreventions théiapentidaly, conpri si ng

adm ni steri to_a subiect in such treatnment or prevention a
t her apeuti cegﬁfti}'emé}f"rmgg ?go(gnpgun%d&ﬁﬁgnggaé. conpound of forrmula I.

The present invention also provides methods for the treatment or
20  prevention of a condition or disorder mediated by the CXCR3 chemokine receptor,
comprising administering to a subject in need of such treatment or prevention a
therapeutically effective amount of a compound of formula I.
The present invention also provides methods for the modulation of
CXCR3, comprising contacting a cell with a compound of formula L.
25 The present invention further provides methods for the modulation of

CXCR3, comprising contacting a CXCR3 protein with a compound of formula I.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Figure 1 illustrates a general synthesis scheme for racemic substituted
quinazolinones of the invention.
Figure 2 illustrates the generic synthesis of substituted quinolines of the

- invention.



The present invention also provides nethods for the treatnent or
prevention of a condition or disorder nediated by the CXCR3 chem)lialzggne 2005
receptor, conprising admnistering to a subject in need of such treatnent
or prevention a therapeutically effective anount of a conpound of formula
| . The prewent/ossmienti on al so provi des nethods for therapdsdianson of
CXCR3, conprising contacting a cell wth a conmpound of fornmula I. 25 The
present invention fuihhes iRk dRSgeliRicRpitests OF subkh@uie®ahphtbleses obthe CXCR3,
conprising contacting a CXCR3 protein wth a conpound of fornmula I. BRIEF
DESCRI PTI ON@ERUoRHE DRAW NGS 30 Figure 1 illustrates a general synthesis
scheme for racem ¢ Syhst itibehks dRtichaR Y HNRROS eRhtichBicalaRoaN. Figure 2
illustrates the generic synthesis of substituted quinolines of the
i nvent i on. sBbsituledrapinpgiisoneyydforza@ninalimnes ¢idhy Iver9® Figure 3 il lustrates
the gengric synthesigaf s GROshds il Rt dR e ABsAEd bdigimidamendd on. Figure
4 illustrates the generic synthesi's of enantionerically enriched
subst i t ut edhejovantiom| i nones and 8- aza- qui nazol i nones of the invention. 5
Figure 5 illustratess: i ﬁ%& i : ot o dazol es of
the invention. Fi gufFééLEg? ?ﬁ%galtiérsgl% e P%g’%g%@fﬁgg#ss}ﬁg%c S{ﬂg \/\Sgﬁlrtéeag?ﬁos[%rreri c
substi t ut edftheiimentions of the invention. Figure 7 illustrates the generic
synt hesi s of substit i ! : ! i Brgure 8
illustrates the genéﬁ%@gggﬁpﬁgénggggggﬁg@%§Sggﬁ&PﬁF%gﬁgﬁggﬁggxfﬁe
i nventikin. thedigeentor® il ustrates the generic synthesis of substituted
triazol i nones of theu. | yGOLLRN el Bdd iifesitBr kbbbt AigSobdirener | ©
-“ones he i I on.

|
synt hesi s of substi t'0ted purine- nven

invention.
Figure 9 illustrates the generic synthesis of substituted triazolinones of the
invention.
15 Figure 10 illustrates the generic synthésis of substituted purine-6-ones of
the invention.

Figure 11 illustrates the generic synthesis of regioisomeric (see Figure 1)
substituted quinazolinones of the invention.

Figure 12 illustrates exemplary structures for certain compounds of the

20 invention.
Figure 13 illustrates a representative synthesis of 8-azaquinazolinones of

the invention.
Figures 14-18 illustrate synthetic routes for exemplary compounds of the

invention,
.25 Figure 19 provides a table showing the CXCR3 antagonist activity for

exemplary compounds of the invention,

DETAILED DESCRIPTION OF THE INVENTION

" 30 Definitions

The term “alkyl,” by itself or as part of another substituent, means, unless
otherwise stated, a straight or branched chain, or cyclic hydrocarbon radical, or

combination thereof, which may be fully saturated, mono- or polyunsaturated and can

6



Figure 11 illustrates the generic synthesis of regioisoneric (see-fi
substituted qui nazolinones of the invention. Figure 12 illustrat esfwé 2@05
exenplary structures for certain conmpounds of the 20 invention. Figure 13
illustrates a representative synthesis of 8-azaqui nazolinones of the

I nventi on. WRilgoRses 14-18 illustrate synthetic routes fecreseapsary

conpounds of the invention. 25 Figure 19 provides a table show ng the

CXCR3 ant agalidela;-and in\ﬂtﬁr)ﬂcﬁt%dica%xﬁa%ﬁ{%uﬁﬁmﬂﬁm&l QAbm$ fiSighdiseapt.i on.
DETAI LED DESCRI PTION OF THE | NVENTI 30 Definitions The term "al kyl," by
itsel f or da-(pameanspneiqdenrerboasipExamplesaf satyrptedhlydrqsaberradicyls Mghdf se st at ed,

a strai ght &4 ?Eﬁﬂ@ﬁ%ﬁb&hﬁ; n-ptbpyEMsdphdpy DY BLGE 6RO isoBHICRE-buT,

conbi nati o t hereof, I ch 'nay be fquIy saturfated, nono- or polyunsaturated
and can 6 3ydoasyl2@gdchepyhraaiiegaamominvtudohompiegs and isemnetel 8 - and

mul tivalgent L, G.& AVl G, L # L b ral N ' ed (i.e.

Cl -Clo rrsganeé&glﬂ%%?ﬂgﬁ%éﬂq‘}%ﬁ%ol&]%?i’% rfpalngishegl?é 'sgl?ﬁl%gt ed d%g(glr%glg;rlgon

radi cal s i rent baing age oupere dowdtie topdsastiiple bonds. hEsamples of wisgtprater ek opy | |

n-butyl, t- . ty. - [ h o CY Gl met hyl ,
cycl opropy %&’%wlu d%§%1 %E"Sp%ﬁﬁ"‘?g’?%é?? e%t%?}l,? 2@ ﬁté&gr@h%’lggehﬁf-{p I)”lt yl,

n- hexyl , n-3n@ptpehtadionyd)c etnimyl, dnahdi3ireopyinikle3-buemyland therhighevhoatalags agd oup i s
one havi ng.one or nore double bonds or triple bonds. Exanpl es of _
unsat ur at edsogﬁ?yl groups include vinyl, 2-propenyl, crotyl, 2-isopentenyl,
2- (but adi enyl ), 2, 4-Thennadalkyiyie by Bselfbr ds petrotf aghtiean gébstituertt memnsla, 1- and

2 PP i ARGl BhAS s DRUREIR HE R B B {1
radi cal derihchies thograps ddstrttee belavs acheeraklkyend” Mpi::ﬂinﬁ-ﬂ@HQﬂ-lZ- , ?nd
R R N ] o
atons, W t Hevidd @aBorCit s IRinavdfstad kthe prescheiedntioar A0owat kR hicilowger pr ef err ed
'n the I%r esal?c?'i[cné”q;/ ae &%h8’%}1aiﬁalll'(;rl%vr\gﬁ(ylgrllekg;clnzp, géne:ah)? ﬂgvring eight or fewer
carbon atoms, or more.
The terms “alkoxy,” “alkylamino” and “alkylthio™ (or thioalkoxy) are used
in their conventional sense, and refer to those alkyl groups attached to the remainder of
the molecule vig an oxygen atom, an amino group, or a sulfur atom, respectively.
20  Similarly, the term dialkylamino refers to an amino group having two attached alkyl
groups that can be the same or different.
The term “heteroalkyl,” by itself or in combination with another term,
means, unless otherwise stated, a stable straight or branched chain, or cyclic hydrocarbon
radical, or combinations thereof, consisting of the stated number of carbon atoms and
25  from one to three heteroatoms selected from the group consisting of O, N, Si and S, and
wherein the nitrogen and sulfur atoms may optionally be oxidized and the nitrogen
heteroatom may optionally be quaternized. The heteroatom(s) O, N and S may be placed
at any interior position of the heteroalkyl group. The heteroatom Si may be placed at any
position of the heteroalkyl group, inciuding the position at which the alkyl group is
30 attached to the remainder of the molecule. Examples include -CH>-CH,-0-CHj3, -CH;-
CH,-NH-CHa, -CH,-CH,-N(CH3)-CHj3, -CH;-S-CH,-CHj3, -CH2-CH,,-8(0)-CHj, -CHa-
CH,-5(0);-CHj3, -CH=CH-0-CH3, -Si(CHj3);, -CH;-CH=N-OCH3, and -CH=CH-N(CH3)-
CHs. Up to two heteroatoms may be consecutive, such as, for example, -CH,-NH-OCH;
and -CH,-O-8i(CHj3);. When a prefix such as (C;-Cy) is used to refer to a heteroalkyl

7



15 al kyl ene" is a shorter chain al kyl or alkyl ene group, generall

e| ght or fewer carbon atons, or nore. The terns "al koxy," "al kyl ?m%éga%%os
"al kyl thi o" (or thioal koxy) are used in their conventional sense, and

refer to those al kyl groups attached to the remai nder of the nolecule via

an oxygen WO®MP83d3d am no group, or a sulfur atom respectiisai4yso 20

Simlarly, the termdialkylamno refers to an am no group having two

attached al gaéh ﬂﬁrnaﬁla&otfbﬁsor@@ls R tHiNRaBRBFis Aearfl td helh@the helddutdngy M

"het er oal ky |tse or in combinatjon with another ter& neans,
unl ess ot he?weéle ltfaqa@ale sChemradkyl groun i§imteanto prlfe e axarnls OO  cycl i ¢

hydr ocar boneng @lidnatom &id ogeﬂaeraﬁsm %&cin?%rcﬁaim at6A A IOHISH Ofhd Bén St at ed
nunmber of car bon atons and fromone to three heteroatons sel ected from

the group cowsrosikylepe”dp igelf <NI as gt efipnother sybiituciiesags adivalent rdicplogen and
sul fur ag On&nv&b’fr&%étaﬂﬁlghyasl&enﬂﬂm% Kﬁit}ﬁftﬁﬁ@@ﬁ%tﬁ{ Q:&P@Hziseéﬁ{ oat om may

optional Iy be aterni ze e het er oat on{ may be placed at

any interi o@HpﬁﬁrQHnnF@fheﬁemﬂwém%f@ﬂ’F WWFQ}WG&H aiﬁeoquewtbﬁt%mtgpf may be

pl aced at ; 0 sition at
gtpquam&n% ﬁ1Q9§ %“c?“at tgﬁﬁﬁymhi&% %H&nzh@ﬁfk&’l@hé&&nﬁﬁbemﬂp

whi ch the /I group i ed tot emal ndér t he mol ecul e.
Exanpl es i rib¢ liktd StEHR:tERioGliCHRe mwomewﬁn@mgroummmmmﬁm CH3,

_mz-s-mz-%qﬁé%ﬁp%}%q CH3, - CH2- CH2- S(O) 2- CH3, - CH=CH O CH3,

-Si (CH3) 3, and - CH=CH N(CH3)- CH3. Up to two heteroatons
may be tbnsecutive, BhedérmaSeycloalkylendilieterocydpikylHbybie@selves dr in

-CH2- O Si t
het er oal 'k§/%%atjo\l%gﬂ)z%egEc%é@i#gﬁﬁ%s(%éﬁ%%@% Vtelgg’l&%@te[ heonﬁnber of
carbons (2- ‘ﬁl,kyl”land fheercmid@l?piesgecm@lyrmﬁaidﬁ:onzﬂy; foc hatetecychelkpled Btaadtons as

1. F K ' f | e,
“CrooH (e SarE nebienah g Her SR s el o ke PR, o om and
- Cll;IZ tSHt Thendlﬁi[lm E'xhg[ﬁlw ?f@&ctiéﬂﬂ@hﬁfélu?@lcycbpﬁhﬁ ?ﬁ#oﬁ&ypﬁrc%rcl&fexmzl}?her
substi ans i val e ed frqom as
exenpl ﬂ‘ ecfy ghex gcﬁ-@egtygﬂﬁ@ﬁi r]r:d‘m%ﬁf‘z % yeleal ?Nﬁigﬁ—& Y For
het er oal kyl-gupss, @-ffﬁﬂﬂﬁimpzﬂ&)ﬂ)’ m@tp@ﬂmnﬁmll:@bﬁdmﬂca:pipaﬁdﬁiyl laaﬁmﬂfohbgm of the

yl

chain termni )g eneoxy al E‘Y enedi ox;r/r % %I eneam no,
al kyl enedi é‘i*ﬂrli’lt?hn nigtraby piefuransyl, tetsghyfiofiran -3y ietralpygpotbiei s ene and
het er oal ky li@RRydrbthiech 361, ar-PipBSzin 02 ﬂf)ér%ﬁtdnﬂ’fhe%ce{ the linking group is

I mpl i ed.

The terms “halo” or “halogen,” by themselves or as part of another
20  substituent, mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom.
Additionally, terms such as “haloalkyl,” are meant to include monohaloalkyl and
polyhaloalkyl. For example, the term “halo{C,-Cs)alkyl” is mean to include
trifluoromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl, 3-bromopropyl, and the like.
The term “aryl” means, unless otherwise stated, a polyunsaturated,

25 typically aromatic, hydrocarbon substituent which can be a single ring or multiple rings
(up to three rings) which are fused together or linked covalently, The term “heteroaryl”
refers to aryl groups (or rings) that contain from zero to four heteroatoms selected from
N, O, and S, wherein the nitrogen and sulfur atoms are optionally oxidized, and the
nitrogen atom(s) are optionally quaternized. A heteroaryl group can be attached to the

30 remainder of the molecule through a heteroatom. Non-limiting examples of aryl and
heteroaryl groups include phenyl, 1-naphthyl, 2-naphthyl, 4-biphenyl, 1-pyrrolyl, 2-
~ pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-
. -oxazolyl, 2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxazelyl, 4-isoxazolyl, 5-isoxazolyl, 2-
thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-
8



10 The terns "cycl oal kyl" and "heterocycl oal kyl", by thensel ves o

conbination with other terns, represent, unless otherw se stated, 3 ‘m’?% 2005
versions of "alkyl" and "heteroal kyl", respectively. Addltlonally, for
het er ocycl oal kyl , a heteroatom can occupy the position at which the
het er ocycl W0i0308t48ached to the remai nder of the nol ecBFEUSENBED| es of
cycl oal kyl include cycl opentyl, cyclohexyl, 1-cycl ohexenyl, 3 15

_cyc: ogex i nyﬂ;yndgly%ﬂlrt?rﬂ;?)ﬁymﬁdw 4tﬂyﬁni1dyll;6-beaoﬂmﬂogds pofinyhet- &lnﬂnydahﬂgll, kyI
3Tk peri di ng TSN ASpREN Ty oo bRy iP5 67

t et rahydr of (liiﬁxiﬂlyl 3Substituéretd Ioftﬁyﬂﬁﬂh@alﬁnc Botot aryl ah@hétabatgnngtglhyﬁmﬁwlh | 1

- pi per azi ny eraziny an ns al 0" or al ogen,

by thenselV§Emﬁﬂg%§t$§?@md?m§ﬁﬁf %?ﬁﬁﬁm?HHQWFE %-mean, unl ess ot herwi se
stated, s fluorine, pdHbRsitfiehe taﬁpmbmewh@lrusmdb&ﬁblast@mmth&\dﬁr eirgnal 1y, terms
such as "hal oal k nmeant_ to, include nnnohaloalkyl and polyhaloalkyl

For exanpl e&&t AR Y%rwlthrw@oé& kybyinglpges pothjary! ppd-heterqaryl Hngs agdefined
trifluoronefybyd, . Thds aleaerhf‘wldngn OF tladdt to ifelGdY REse l%d‘idéis,m aﬁaﬁ @fmpr opyl, and

the like. The term"aryl" neans, unless otherw se sta

pol yunsat ur@ewds at?shqd;f?)i‘rtﬁll‘bll §TOHP (Friatberzy! WW@&%PM“%‘?%\Q f‘ild( @ehkwhi ch can

be a singl gudrhdigk mssemmyrgreﬁ,ﬁ.ﬁwm%a cabtR abch %@r %@nertﬂ)ﬂih%krdﬂﬁiﬁbbééﬂe fused
together or li1nked covalently. The term "heteroar refers to aryl groups

(or rinls) remlened byderaxample.grozisen atoy (fﬁuPheﬁ@tYéﬁﬁ’d{&?éméléPWﬂﬂ LBrom N, 0,
and S, wherginn, %ggp;@?gmtﬂpﬁ@ul fur atons are optionally oxidized, and

the nitrogen a e optionally quaternized. A heteroaryl group can be
attached to the 30 rkashpHbetboyd terme.mp (‘dind)” Ehatereadkidi “eryhanér oat om

Non-1im ting kﬁflrﬂ%&ﬁiﬁh clpditior hﬂ?gtﬁ{t&?{n 'ufﬁfagiﬁﬂéd foﬁﬁ%&}ﬁ'ﬁe phenyl,

1- napht hyl yrro pyrrolyl, 3- pyrronI
3-pyrazoly Imdl@ﬁqdmchkaatoﬂ'ryﬂerre%memz ddryehch tmﬂrqizadml gre Q:omde@tbﬂlw 4-

0ra0l i 2 PV gl OSSRy ol aRige Y
2-thienyl, oBet fefeery ko asalkmene dikényl, he@rodikyleng ha@oakenDalkgn) a3 dlddkyl,
B SRR B Y RS M ot )
5-i soqui nolsylhctederantl-ORX&b apR’, =F-QR/i, N'R!") -SRI, ~habogghli- m’mm" and_ 6- qui noI yl .
Subst L vent el CERIB bl BRI e R, S BN L, bed bel ow
20 C(O)NR'R™, -NR”C(O):R’, -NH-C(NH2)=NH, -NR’C(NH,)=NH, -NH-C(NHz)=NR’, -
S(O)R’, -S(0)zR’, -S{Q):NR’R”, -CN and -NO- in a number ranging from zero to
(2m’+1), where m’ is the total number of carbon atoms in such radical. R’, R” and R*”
each independently refer to H, unsubstituted (C,-Cg)alkyl and heteroalkyl, unsubstituted
aryl, aryl substituted with 1-3 halogens, alkoxy or thioalkoxy groups, or aryl-(C;-Cgsalkyl
25  groups. When R’ and R” are attached to the same nitrogen atom, they can be combined
| with the nitrogen atom to form a 5-, 6-, or 7-membered ring. For example, -NR'R” is
meant to include 1-pyrrolidinyl and 4-morpholinyl. From the above discussion of
substituents, one of skill in the art will understand that the term “alkyl” in its broadest
sense is meant to include groups such as haloalkyl {(e.g., -CF3; and -CH,CF3) and acyl
30 (eg.,-C(O)CH;, -C(O)CF;, -C(O)CH;OCHj3, and the like). Preferably, the alkyl groups
will have from 0-3 substituents, more preferably 0, 1, or 2 substituents, unless otherwise
specified.
Similarly, substituents for the aryl and heteroaryl groups are varied and are
selected from: -halogen, -OR’, -OC(O)R’, -NR’R", -SR’, -R’, -CN, -NO,, -CO;R’,



S For brevity, the term"aryl" when used in combination with other3t

(e.g., aryloxy, arylthioxy, arylalkyl) includes both aryl and het?rbjgﬁ? 2005
ri ngs as defined above. Thus, the term"arylalkyl" is neant to incl ude

t hose radicals in which an aryl group is attached to an al kyl group (e.g.,
benzyl, ph®R&E¥MRHI43 pyridyl net hyl and the like) includPEHUSBEES al ky|
groups in which a carbon atom (e.g., a nethylene group) has been 10

repl aced by-CONRREXGIIIRE -OGIO)NR RIS NRUCO)R’ &-NR"C(MERNORR ELd)NR R,

2- pyri dyl ox V. h Each of the
above termﬁﬁé@ﬂz)"@k’&&&ﬁﬁ;}'&ﬁ m@ﬂﬁ&%rﬁl&i %d))ﬁﬁeteroaryl ") are
meant to i nS{Q)NR’ROL-N;,SCHER), peribra(0o-ChamkoBs bnd petfRMro(Of-CBalkyl, ihhe i ndi cat ed
radi cal . Prefgrred S stltuents f or mei’ach type_ of radical are Erow ded

bel ow. 15 frirenging from zgro toithe tolanmbsrof opEn wlegsssiep e a50ipals i (i ncl udi ng

t hose Qrsoupgster®fah@ whére REResld RO’ aaémaédeydeﬂm,esem@ieh %M'H (CetpiRlaky| ene,
het er oal kenyl , al kyny], cyclo het er ocycl oal k é% c¥cloalkenyl and
itegp

het er ocycl dgteroalky), ynsubstitaid aéyl@%f’r’%/eéft"?ﬂfﬂf (ugsubsiibeted argl)-

OR , =0,
=NR nsubs'éill%téai Gi-Chabpgen, -SIRR'R", -OC(OR, -(OR,
_CRR, -CON\R R )b’%ﬁ%' PTNRCCOR, -NR._ 20 CONR'R', -NR'C(O) 2R,

-NH C(NH2) =NH, - NR Mﬂm bstitucpls on pdjgepatgtems of ﬂS@O)lm eterayhfipg |
-S(O 2NR Ry aﬁm be .léﬁzceu Qvuﬁa@wmﬁléntro@ﬁﬁ If&ﬂmi‘ar.@m(éﬁ@{z Qay., (vﬁ&hﬁl) Wwher e

n |stheto carbon atons 1 n such radica

each i ri@epé"rﬁéféhftargzmri@reeﬁenﬂb- - thsiibt rasingls botwt, 2wty alanwtegamf fm er oaI kyl ,
thi oal koxy oy Suninaaf oS G R ) el SohBbPRRR o T
attached t oing mey optionallyi berrepasad withapubstifusnt ofthe ﬁ)@ncle ri(@dg-Bwiwhéreinhe ni trogen
ol ude 1 Pl B npenhuy TG A6k SIS QR SRIR BRGS0k on of
subst i t uenbend, ang m:in iglegdr of from tl he3.aPte ofithd singtedtends afitlek rtevadngtstie t erm "al kyl "
e T T e N
t he |ike). sibstithersd adjacdnibatomb &fithe gyloarhsterondyl hng‘laageopfnbmm@e Zphodist i t uent s,
N e LR EE T i
are sel ecintgefs oOffom Ohed, @€ N is -0-RNR -, & GB-, -S(OIR &F-S(O)IR’s. TH , - CN, - NO2,
(CPR, 9 sub‘s]tll'ltgglt ﬁpm -NR’- and -§(0);NR - is selected from hydrogen or unsubstituted (C,-
20 Cgalkyl.
As used herein, the term “heteroatom” is meant to include oxygen (O),
nitrogen (N), sulfur (S) and silicon (Si). |
The term “pharmaceutically acceptable salts” is meant to include salts of
the active compounds which are prepared with relatively nontoxic acids or bases,
25  depending on the particular substituents found on the compounds described herein. When
- compounds of the present invention contain relatively acidic functionalities, base addition
salts can be obtained by contacting the neutral form of such compounds with a sufficient
amount of the desired base, either neat or in a suitable inert solvent. Examples of
pharmaceutically acceptable base addition salts include sodium, potassium, calcium,
30 ammonium, organic amino, or magnesium salt, or a similar salt. When compounds of the
present invention contain relatively basic functionalities, acid addition salts can be
obtained by contacting the neutral form of such compounds with a sufficient amount of
the desired acid, either neat or in a suitable inert solvent. Examples of pharmaceutically

acceptable acid addition salts include those derived from inorganic acids like

10



WO 02/ 083143 PCT/ US01/ 47850 -CONR R', -C(OR, -OC(ONR R', -NR' C@Uﬁne 2005
-NR'C(O2R,,-NR-C(ONR'R'"", -NH C(NH2)=NH, -NR C(NH2)=NH,

-NHC(NH2)=NR' , -S(OR, -S(O2R, -S(O2NR R', -N3, -CH(Ph)2,
perfluoro(Cr-C4)al koxy, and perfluoro(Cl-C4)al kyl, in a nunber ranging
fromzero Wooms1aot al nunber of open val ences on the acoUsKMBseing 5

system and where R, R' and R'' are independently selected fromH,

( Cr Cs) al kyl hyinsthiokie thedrobdoinyd, nitritncazlingic] mmtcfhgldragepbarbmﬁb despHcoia; yl,

o) oy € CinSieagdebpebphoshione s ogenpfiEhorton BREEE Bionhiheeme i icons of ¢ he

aryl or hetgydeadiy,lor phd3phordii yciddunt @izdikt,)as bell aephb aal:tedenMea from réltb&lyi t uent of

the formula -T-(( wher.ei.n 0 T and. U are.independently -NH,
-0-, -CHz- %qm%‘%qféﬂgg—%%ﬁl& actlifyPrgpipuc, ??%P‘Pi’f‘“eg@fe‘%f“a bzl 2.

ﬁ«l ternats ?/eéuyc_mib Wabedic, fuleri& ﬂili’lﬁdem: qﬁmhiscl Eﬁzgﬁk@ﬁﬁﬁlp-ﬂ)gmfoﬁfs citfig, ?r ylh or

et eroary ring opt i ona aced with a substifuent of the
formul a - A-Bes )mgtgﬁwﬁﬁ@ﬁaﬂﬂt eAlﬁSm’éils foged FreRae AlATHRY VIJSGJ%&S -0-, -NH,
-5-, - S(0) -arginaté £&)d3he likesdrid)s2 N F orgaric ch!isllikﬁ lgRcurbiO B gabddfhnérid RideAnd Nt eger of
from1t03 One of the single bonds of enewrlnq so 15 forned may

opti onal | y BelikedsreaforexapplenBeres g1 (égybﬁd’ hamy. Sek Bei1 1D | GPriaip iRECHE ¢ he

subst i t uent enPBurds bARE PreseAt iBPatISH confaf RRMasil ind RIRS RattthalitiedhatTBY
optionally be replaced w th a substituent of the formula -(CH2)S

X- (CH2) 10 | et comperends todrecopvsdeiategihar bgse of srideditiongeltsi rom 0 to 3, and
Xis -0-, -NR-, -5,y Phddbsms "tré(t'o)t?eatm lor "trafhleAM s used fdfein, pES6 At uent R in
“NR - and - S(O)ZNR' - |s sel ected 'from hydrogen or unsubstituted (G - 20

C6) al kyl . Aacthpded alleviaingior abrogatingrafisesse prd/erdts etiendpny syraptems.t Bheiterglsude oxygen
(0), nitro N\ " r I, rmaceutically
accept abl e ‘E%P%ng pre"%ml%?r&?vfﬁcﬁ g%abéegpé}g{j?%%rmkgﬁ%%ﬁd\%% ounds whi ch
are pr epar edbjwit flomraguatingaediseazgont oxi ¢ aci ds or bases, 25 dependi ng on the
partic r substitu LS, When
corrpoutllﬂds:1 of the pr glghen @ﬁ@gﬁ%&%&co ?%H&%}h?gﬁ %ggn%mke%eog’ gﬁg&ng the

functi onal |s'altwehaba;sarm:dthnﬂusohtnwﬁnbparerﬁamnimndhtthe ctmderbrpnaimatmtl ng the
neutral for C|en t he .desired
base. “ei t nere s 15 SRR B e YTy R R el i

phar maceut ipmleitm,amhaptcﬂdﬂiﬂay lireysodar aglekints, it othaivti®: thasaltsiate equidilanno thot assi um

cal cium 30 anmo ani nesiumsalt, or a simlar salt.
When conpo@ﬂrﬁg 8‘Im {’Jtﬁhc €0 8@‘5‘#?9‘%%‘%% ﬁg]ﬁ?sﬁ?tﬁnvregﬁmé’tl vel y basic
functi @oal ities, aciigadditbntto sulk fomis] the prasenbiivention provides compounds which

are in a prodrug form. Prodrugs of the compounds described herein are those compounds
that readily undergo chemical changes under physiological conditions to provide the
compounds of the present invention. Additionally, prodrugs can be converted to the
compounds of the present invention by chemical or biochemical methods in an ex vivo

25  environment. For example, prodrugs can be slowly converted to the éompounds of the
present invention when placed in a transdermal patch reservoir with a suitable enzyme or
chemical reagent. Prodrugs are often useful because, in some situations, they may be
easier to administer than the parent drug. They may, for instance, be bioavailable by oral
administration whereas the parent drug is not. The prodrug may also have improved

30  solubility in pharmacological compositions over the parent drug. A wide variety of
prodrug derivatives are known in the art, such as those that rely on hydrolytic cleavage or

- oxidative activation of the prodrug. An example, without limitation, of a prodrug would

be a compound of the present invention which is administered as an ester (the "prodrug"),

11



obtai ned by contacting the neutral form of such conpounds with a 3.1 rfé%05
anmount of the desired acid, either neat or in a suitable inert sdolven
Exanpl es of pharmaceutically acceptable acid addition salts include those
derived frominorganic acids like 10 3 June 2005 WO 02/083143

PCT/ USO1/ 4we%®odasdr ochl oric, hydrobrom c, nitric, carbeat/vso/478s0

nmonohydr ogencar boni ¢, phosphoric, nonohydrogenphosphori c,

di hydrogen RideBabofily hdrét mbm;oqmml {d Bt dii@inel  Or
phosphor ou?ﬁg@%s ae%go ﬂ&dﬁ yzcas wel | as the sal tsegrétp?(ved from

rel atively exmm&)mﬂ@demegfam @eﬂaeﬁ‘@soﬁﬁ%@l‘-‘%@ﬁ&le inyediphoni ¢, isobutyric,
mal ei ¢, mal onic, %ﬁ%ﬁ, pSHECthEpreseiififichfion JaH@%t':&msHﬁél@@fo-rﬁs pht hal i c,
benzenesul f oni c, on| C ric tartaric, nethanesul fonic, and
the like. Alsgell amﬁwa@é@mmgndmlm@ydfa@rﬁm Hcgenterals the olyated fonmafiafeat e and t he
li ke, a sal G4k acids and
the |1 ke ( auvpf o SR ARBNErRE 43 s il Wi G 0nfogRbq ARG AORELE 271 1)
Certai n spehé fresent inentiou rﬂ!hsaiobommqlméﬁ@rw«escmmmtm@lmaa'@msan mubwtleh basi ¢ and

acidic functipnalities th 1 t n . dinto

ei t her basé™ 3§ﬂa0| ﬁar%t t?%’r‘?n ga lggﬁ)\g(l f;] %]fﬁsg)&[)faﬁngﬁﬁ %Cﬁ'é‘gfwfﬂp%gg%tg ing" or
"treat nent cpntazsplatsdahly the peekant inverttion andarsintendedhobke withintHeswipabf thg or

abrogatl ng a ase and/or its attendant synptons. The terns "prevent”
‘prevent i ng* 38}“““"89 ®Vention", as used herein, refer to a method of barring
a subjmect from acqtﬂtatmmgompdmsmmpréssnﬂﬂvenﬁmqmssaés sBypnmeriofarttdne conpounds
may be regener t vmt a base or acid and

i sol ating (Hms 3%?? X%H%ﬁéﬁﬁ'ﬁ’lﬁr\%@%ﬁwwﬁ%‘ﬁ%f‘ BRSO R P A r ent form
of the conpadindivilivilfishters o infddedad beiuorspaksed f+ithiihd stomaif ti@ipresriry si cal
properties, such as solubility in polar solvents, but otherwi se the salts
are equi valiReigy t he parent form of the corrpound for the purposes of the

present invention. Z2feksmpldsidf @ preders alvintio iy alsb béntdih egRMEali Nventi on
provi des conpounds which, are in a prodrug form Prodru of the conpounds

descri Héd HW%“W@‘W@O%WH%‘WPHQFaﬁ"%‘é&ﬁ?"ﬁ‘i‘fﬂ@g WY chemical changes

under phyS'c&hp&m@salFo%ambte' tﬁé‘@orﬁlﬁbuﬂdls de mtdnﬁaberé@mﬁwmcwe idobpedr esent
invention. Additionally, rugs can be converted,t conmpounds of the

present i nmhtas&ﬁe@ynpéqf@mé H)dpdlm b?e‘ir{erﬁ) eraﬂarbﬁ@tlﬁéo@ |R=?dla}¢b1§s% Vi vo 25
envi r onment,y, &Bds%%@hfas tg\% LT e @13 oD Gart kA eﬁ@d‘a‘%‘%ﬁt& G6kehren t he conpounds

of the present 1 nvention en placed i’'n a transde atch reservoir with
a sui t abl e reagenysyegobinding assay reagents, and diagnostic agents, e.g., in vivo 1mag1ng agents.

20  All isotopic variations of the compounds of the present invention, whether radioactive or

not, are intended to be encompassed within the scope of the present invention.
Embodiments of the Invention

25 The present invention is directed to compounds, compositions and
methods useful in the modulation of chemokine receptor activity, particularly CXCR3.
Accordingly, the compounds of the present invention are those which inhibit at least one
function or characteristic of a mammalian CXCR3 protein, for example, a human CXCR3
protein. The ability of a compound to inhibit such a function can be demonstrated in a

30 binding assay (e.g., ligand binding or agonist binding), a signalling assay (e.g., activation
of a mammalian G protein, induction of rapid and transient increase in the concentration
of cytosolic free calciumy), and/or cellular response function (e.g., stimulation of

chemotaxis, exocytosis or inflammatory mediator release by leukocytes).
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chem cal reagent. Prodrugs are often useful because, in sone situai
they nmay be easier to admnister than the parent drug. They nay,ﬁb"?jﬁe 2005
i nstance, be bioavailable by oral admnistration whereas the parent drug

is not. The prodrug may al so have inproved 30 solubility in pharmnmacol ogi cal
conposi ti oW9 030&3t43t he parent drug. A wide variety of peoUsug7sderi vatives

are known in the art, such as those that rely on hydrolytic cl eavage or

oxi dative agshpeatdson of the prodrug. An exanple, wthout limtation, of a
prodrug woul d be a conpound of the present invention which is adm nistered
as an ester (the "prodrug"), 11 3 June 2005 WO 02/053143 PCT/US01/47550

but then is netabol i grasemtitieionpastidedcdnippuid i Xy ubgdulas ardagohidg ofiCt | Ve
entity. Additional . exanples_include peptidyl derivatjves of conmpound of

t he i nvent i eRCREDRYIRG W%B@M@IWt‘t"ﬁ%‘eﬂr"éé@ﬁ?“t‘?ﬁQfg‘ﬁ{]‘i‘"brﬂat{{’an &ist in

unsol vated doaiBinds vited herd@® hae ki¢geRsal FamaR.(Di ncl uding hydrated forms. In
general, the solvated forns are %tgqui val ent to unsolvated forns and are

i ntended to be enconpassed w t st scope of the present invention.

Certai n compounds of the preseft inveéntion may exist in nultiple

crystalline or anorphous for MBy2 | N nefalg2 all physical fornms are

equi val ent for the uses contenphatéd Fi'ne present invention and are
intended to be within the scope of the |present invention. 10 Certain
conpounds of the present invention possgss asymetric carbon atons

(optical centers) or double bond§4_4@€rﬁqema;§?es, di astereoners, geonetric
isonmers and individual isonmers are all intended to be enconpassed within

the scope of the present invention. The conpounds of the present invention
may al so contain unnatural 15 proportions of atom c isotopes at one or

nore of the atons that constitute sugh 6cor’r&?unds. For exan‘g}le t he
conpounds meierdireX reprisontabindd - CERIHROacEiRIE iS40 o€ otsehZ as f or

g)(; anpl elé)t 1 LAt ?t?md 19di.ge-d2 R U723} k(?\”)%@ft@&@bgo%sg hCk andRdic0! abl ed
nmpounds ar‘e useful as t’hérapéutic agents, e.g., cancer therapeutic
agents; reswetbaha bendaleaptassntsen ynd, Cﬁﬂhailﬁ)aé@éﬁw, (Fetgathylsne ai-di agnosti ¢
compounds. gitelebalivlis (PRl ARG &y Coiicne, CREOREONRILE, (ROP, 2 11°
i nt ended t cOBE)RANEPEAE ¢ dCHIGMN] +CH:AQ-, st 6PHESOb-; rioptioesdls htand Avcamt i on.
Embodi ment %e%];lketdqggehl%}/ t%r}ttnjmoans- or 6-membered heterocyclic group having from 1 to 3
15  heteroatoms. The symbols R' and R’ independently represent H, (C;-Cg)alkyl, (C;-
Cs)heteroalkyl, aryl or heteroaryl, or optionally are combined to form a 3 to 8-membered
ring having from 0 to 2 heteroatoms as ring vertices, and optionally R? can be linked
together with L to form a 5- or 6-membered heterocyclic group having from 1 to 4
heteroatoms. The symbol R} represents hydroxy, (C,-Cs)alkoxy, amino, (C;-
20 Cgalkylamino, di(C;-Cs)alkylamino, (Cy-Cg)heteroalkyl, (C3-Co)heterocyclyl, (Ci-
| Cg)acylamino, amidino, guanidino, ureido, cyano, heteroaryl, -CONR°R" or -CO,R'.
The symbol R* répresents (C1-Cap)alkyl, (C;-Cap)heteroalkyl, heteroaryl, aryl,
heteroaryl{C;-Ce)alkyl, heteroaryl(C,-Ce)heteroalkyl, aryl(C,-Ce)alkyl or aryl(Cs-
Ce)heteroalkyl. The symbols R® and R® independently represent H, (C1-Cg)alkyl, (Cz-
25  Cgheteroalkyl, heteroaryl or aryl, or optionally R® and R® are combined to form a 3- to 7-
membered ring. The symbols R’ and R® independently represent H, (C,-Cg)alkyl, (Cs-
Cg)heteroalkyl, heteroaryl or aryl. The symbols R®, R'® and R'' each independently
represent H, (C;-Cg)alkyl, (Cz-Cs)heteroalkyl, heteroaryl, aryl, heteroaryl(C,-Ce)alkyl,
heteroaryl(Ca-Cs)heteroalkyl, aryl(C,-Cs)alkyl or aryl(C»-Cg)heteroalkyl.

13



25 The present invention is directed to conpounds, conpositions a

nmet hods useful in the nodul ati on of chenoki ne receptor activity, %dJune 2005
particularly CXCR3. Accordingly, the conpounds of the present invention

are those which inhibit at |east one function or characteristic of a

mamal i an WXERB3pBot ei n, for exanple, a human CXCR3 ppot/esovazsdthe ability

of a conpound to inhibit such a function can be denonstrated in a 30

bi nding assay (e.g., ;&h&g@&twmhﬁ%&foe@w&a Blaigh B0Lyidi ') || NG assay

(e.g., activation ction of rapi
transi ent |Yianws@enﬁvnebleseubﬁ?ﬂéﬁl=ra{=| &h, -SaforeMlb%lTlESVmbtéYcal cium, and/or

|1 ul ; 4 t
i nf | ammat orféﬁﬁ%ﬁgﬁ&%%age cfyon i Bl B Bibibong ARG 1k v GHICY) G515
PCT/ US01/ 4 7856preents eNidy-, TB@' P, eNemt-N(n POER'DR'Hr. dnileebocampsnts that are

ful t t ul | it th

'ltjfga?me an gglevhelsr'??rse?)eo Scﬁ %)aﬁﬁ %%rg%\&y’g%mgoar%ﬁ(y%“m%;%@ﬁ# I ing ((E):\C/)lr dedeher ein
have t he geﬁwﬂqﬂ (CoCyitdteroflkyl, hetehﬁ]aty)l(aﬂ&aryll or6ptidRaly RBen ¥/ and Ylgi-at@-botbRS I
wh X Bond -S( 0O 2-
o Nt 7 o pr BE BrtR” B T be pibiietd BT Rpuigth FsiE © L The
provi so t hat-meniunel c&cl&ﬁlﬁylfﬂﬁcr&blgélbalmmndr hdterbaﬂrrmgmtoﬁﬁmahpfﬂﬂen Y! 0

O-(CG ene;
Fepr esent s e ek BRI oR B TP e e bR Yty -

- OC( O%) 10I _ N&ﬁghﬁd@ﬁﬂsubﬁdﬁé@ to6 gd%ﬁ@cd cy@foa&ﬁl‘ﬂeﬁéﬁcycloﬁlﬂjﬁl ﬂpltdlrpna| | y L and Q

can be linke ether to forma e cyclic grou
havi ng f roﬁ%ﬁt TW?%“&BA‘WC’@F‘EQ’ {bgﬁgnbof ISIWPBUFWE‘ fgedcagﬁ‘yﬁé I %depengent on
represent %g)%ﬁﬂdafr%l) aétlsr)séryl Whe&gafp@: ecgﬁicﬁmetermdczmg)haefoawﬁr yl, or

optionally are co aV|n from0t02

het er oat orré‘ryé@ 1Ge B‘Yl/‘é!raﬂl%scfi)haﬁﬁ@alﬁﬂt |T8ﬁ§)I"P"5?I 322 TWG%%&ITQQ)@M (¢vget her
with L to fqmiembalkyl, &1(E;-CHRRA! SA(CIOE SRR, BeogiyRChaykRg, from 1 to 4

15  heteroaryl(C;-Cg)heteroalkyl, heteroaryl and aryl; R' and R'® are independently selected
from H, (C,-Cg)alkyl and (C;-Cg)heteroalkyl; and R'" is selected from H, (C;-Cg)alkyl,
(C;-Cs)heteroalkyl, heteroaryl, aryl, heteroaryl(C,-Ce)alkyl, heteroaryl(C,-Cs)heteroalkyl,
aryl(C,-Cg)alkyl and aryl(Cy-Cs)heteroalkyl, or optionally when Y? is —CR®)=o0r-
NR")-, R'" can be combined with R'2 or R" to form a substituted or unsubstituted 5- to

20  6-membered cycloalkyl, heterocycloalkyl, aryl or heteroaryl ring; with the proviso that
when the Y -containing ring system is a quinazolinone or quinolinone ring system, and
R*-Q- is substituted or unsubstituted (Cs-Cys)alkyl, then R*-L- is other than substituted or
unsubstituted (Cg-Cé)alkylene or a substituted or unsubstituted (C;-Cg)heteroalkylene
attached to -NR’R”, wherein R’ and R” are independently selected from the group

25  consisting of hydrogen and (C;-Cg)alkyl, or optionally are combined with the nitrogen
atom to which each is attached to form a 5-, 6- or 7-membered ring.

Embodiments represented by the above formula can be appreciated by
replacing the ring system having vertices X, Z, Y', Y2, Y* and Y* with an appropriate
scaffold wherein the attachment points represent the attachment of a R™ group and the

30  carbon atom that bears the R' and R? groups:



het eroatons. The synbol R3 represents hydroxy, (G -Cg)al koxy, gf %ﬁ@os
Cg) al kyl am no, di (CrCg) al kyl am no, (C2-Cg) heteroal kyl, (C3-C9) het b]

(G Cg)acyl am no, am di no, guanidino, ureido, cyano, heteroaryl, -CONRORLO
or-CO2R'. The synbol R4 represents (Cl-C20)al kyl, (C2-C20)heter oaI kyl ,

het er oar yl woaends143 het eroaryl (Cr C6) al kyl , het er oaryl ( CRe263thatsse oal kyl ,

aryl (G -C6)al kyl or aryl (C2- C6)heteroal kyl. The synbols R5 and R6

i ndependently represent H, (CrCg)al kyl, (C2 25 Cg)heteroal kyl, heteroaryl

or aryl, or optionally R5 and R6 are conbined to forma 3- to 7- nenbered
ring. The sTorssamplethering siaenm pidsppdialde i meant te prchugle e fellowing (relypdimgky| ,  ( C2-
Cg) het er oal pstumt@@tag.aertyémwwererxt W&%@%H@&éc&d%%m tﬁﬁse%@rt dneR@ch
i ndependently represent H, af ) het er oal ? f‘l teroaryl,
aryl, heter damplagg - C6) al kyI het er oar yI (C2 Cg) het er oal kyI

aryl (CrCB) al kyl or ar yl ( het er oaI ky 13 30June 2005 02/ 053143
PCT/ USQ1/ 4755 L“” i ng the ert| \%‘?"and Y4, the
synbols Y' a YQ\ nde de tly r S,

-N(R13)-. The rrbol Y3 re‘présents N C V\/r?er ér rirthe Car on"r atom shar es a

doubl " bond vvrth erther Z or Y4; and Y4 represents - N(R' 4) -C(R)_, -N=
or -N(R)-C(R )( . ovg1 gRoups, t he xnbol e resents H,

hal ogen, hydp6Xx a no,Na m noli gi al kyl @mvo; , I

(C2-Cs) het er oﬁ { het er a {and vooor ally ;and Y2 are

both -C(Rl)="the two R12 groups can be conbined to forma stbstituted or
unsubsti tuted 5 bo, 6-nenbergd cycl oal ky,h heteroQchI oal kyl , aryl or

het eroaryl ri "‘optl 0 when ¢ NS - A and f RS) = or
-C(RS) (R6) -, and R5 dany ﬂ:onbrln fferr;a/ su d or
unsubstituted 52 Yo %- nenbar ed cycl oa¥kyl, het®rolycl oal Kyl'N

het eroaryl ring. Add|t| onal |y, th synbol R13_represents H, (Cl Cg) aI kyl ,

(C2- Cs)heteroal kyl, heteroaryl, apyl vand1E1 eroor)bl,(Cl Cg) al kyl ,
het er oaryl (C2- C3) het er oal kyl 1[1 E | (Cl - Cg) &’éj)*or aryl (C2- Cs) het er oal kyl .
¥z

The symhol R14 represents (Cl kyl, et er oal kyl ,
aryl (Cl1-Cg) al kyl, aryl (C2-Cg) het er oal kyI het eroaryl (Cl- Cg) aI kyl, 15
het er oaryl (C2-Cs) het eroal kyl, heteroaryl and aryl; Rl5 and Rt6 are

i ndependent |y sel eCtﬁﬁlotﬁeﬁ'WHﬂ@'mc:{ﬂ@ld‘sﬁQ)s erartbeaéaqqn@%@m@tﬁaml kyl; and
R17 is selected from al kyl, (C2-Cs) heteroal kyl, het eroaryl

aryl , heterfe%rlymsatpn@gslaqiwl het er oaryl (C2- Cs) het eroal kyl , aryl (C |
- Cg) al kyl and aryl §C2- Cg) heterQ;aI kyl, or optionally whem Y2 is -C(R12) = or

i N/§ i N” I = ; 0 §

N AN ~ SN

N N

¥ g
o

10 In other embodiments, the A ring scaffolds are five-membered rings

{without additional fused rings) and include, for example:

Nt

Vet e 1

- N

R‘N.N,jq\§ . R'/QNI; . R’< ,L§ , i};
LL -
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N(R13)-, R17 can be conbined with R12 or R13 to forma substitute 2005
unsubstituted 5- to 20 6-nmenbered cycloal kyl, heterocycloal kyl, (ré(/ﬂh(ﬂe
heteroaryl ring; with the proviso that when the Y3-containing ring system

I s a quinazolinone or quinolinone ring system and R4-Q is substituted or
unsubst it uved24B3k3C s) al kyl , then R3-L- is other than sulygsobissed or
unsubstituted (C2-Cg)al kyl ene or a substituted or unsubstituted

(C2- C3) het er oal kyl e .

I ndependent |y se%lec?ga’lﬂl%%?{}ﬁ% sg&%ﬁ%@%ﬁ%ﬁéﬁdn&g% Eﬂﬁ{&lﬁogen and

(CL- Cg) al kyfive mnlmmﬂmgabttylotaahewc orthe fueddl rinigiséts orsix-miembaerbungs abayal t o whi ch
each is attac Qile &1 eardnca-ndBF 1tgﬁm§&r8[|ﬂl Pfcggla/ HQ'CHEQ&

repr esent ec?’% BV FEP e /g adgy app replacing the ring
syst em havita gle\tmiécnleecsbﬂﬁg the ovtall piiicalv@iampteirs Yido vanfdrmity vsdtp}ﬂ'roeq:)oﬁ the e

Z?SLL"L%“?E% 5B BRROAE ST RAE R ETPID R and R2 oroups: Ri4 1 RI R
-QN, L R3 14 3 Ju nwnaia%_h o‘f‘tﬁe@ﬁdx@&ﬁﬂxﬁﬁoﬂ%ﬁﬁb&iﬁéﬂl& R BB@reFmablexanpl e, the
00 515t o aEaLL) o Ut e b Php oL T o
enmbodi ment Mors beefénabs theMryl br Ntdrodrytldrdupé wilHifaive fr&in D td\8-substithénts. 186113 ~LJ" Ph N
/A NoH |;|no|>le ;l}i'eyerablcja, 901{ 2 ;ubsl\tliu\zenits. T%e al\lryl\lanlal hg‘te}o%l é‘ry p'él:ilrel pre erlstly X
10  selected from phenyl, substituted phenyl, pyridyl, substituted pyridyl, thiazolyl,
substituted thiazolyl, pyrimidinyl, substifuted pyrimidinyl, thienyl and substituted thienyl.
For those embodiments having one substituent, the substituent will preferably be in a |
position para to the point of attachment to the heterocyclic scaffolding. In the most
preferred embodiments, the substituents are selected from cyano, halogen, (C;-Cg)alkoxy,
15  (C)-Cygalkyl, (Co-Cg)heteroalkyl, CONH», methylenedioxy and ethylenedioxy.
Returning to formula I, in one group of preferred embodiments, X is —
C(O)-. In another group, Z is -N=. In still another group of preferred embodiments, Y!
and Y? are each —C(R"%)=, wherein the two R'? groups are combined to form a fused 6-
membered aryl or heteroaryl ring. - Particularly preferred, are those embodiments that
20 combine each of these preferred groups. Accordingly, in one group of particularly
preferred embodiments, X is —-C(O)-; Z is -N=; Y? is C; and Y' and Y? are each ~C(R'%)=
wherein the two R'? groups are combined to form a fused 6-membered substituted or
unsubstituted aryl or heteroaryl ring.
In other separate, but preferred embodiments, L is (C;-Cg)alkylene; Q is
25  -C(0O)-, R* is (Cs-C;s)alkyl, substituted or unsubstituted phenyl, or biphenyl; R}is (G-
Cg)alkoxy, (C-Cg)alkylamino, di(C,-Cg)alkylamino, (C2-Cg)heteroalkyl, (Cs-
Co)heterocyelyl, {Ci-Cg)acylamino, cyano, heteroaryl, -CONR’R'® or -CO,R'"; R! and R
are each independently H or (C;-Cyalkyl; Y? is C and the carbon atom shares a double
bond with Z; and the Y3-containing ring system is selected from quinoline, quinazoline,
30  naphthalene, quinolinone, quinazolinone, triazolinone, pyrimidin-4-one, benzimidazole,
' thiazole, imidazole, pyridine, pyrazine and benzodiazepine.
Still other preferred embodiments can be defined according to the A ring
scaffolding. For example, one group of preferred embodiments are those in which X is
-C(0)~; Z is -N=; Y?is C; and Y' and Y? are each -C(R'%)=. More preferably, the two
16



O ONand eXI 5 NN- Still other Aring scaffolds are six- rrenber
(without additional fused rings) and include: O O kk tt O ff ?Jﬂr@?gOS

N~z FY I f I N T NIl O CNX 10 In other enbodi nents, theArlng
scaffolds are five-nmenbered rings (w thout additional fused rings) and
include, feoogsample: O _Nf /NNK /NN M R -,1 1 Reeruddikisso R~~} . N

Nf'" R41 and NNF Nx 15 3 June 2005 WO 02/083143 PCT/ USO/47850

1 e RSl ARl 'R 8 B OB B e ol a,r,h& above

five-nenbereé X- menber ed
ri ngs abovebeteraury ndgsP@mﬁhrIy@rq&mmehwb eobadondnts 1awﬂﬂcb aﬁddi Droal

hydr ophobi —(Rf(”% e?tgn he R % lgg%&Etlmtgﬁo}%g%b%@Flhr?orthgtem tﬂs pﬁ gfee(r)\r/g{jal !

physi cal characters |n
conpounds i ﬂoﬁhﬁgra@rafp&fe@sé&n&dan@ite&m C\(Rf)(ﬁ R; Ehis NG ), whemboR/&isgr oups  of

enbodi nent s r.a Fun | grou
or a substi Bi%@e‘foﬁf“ﬁﬁgﬂﬁ‘gﬁbﬁ“’éaﬂﬁ l’oar %ggoup’a%&l%g%%dtﬁ e?%a?fz;iﬁl yg thp
aryl or het-@(REy=y |In gotiep group bf préferve eirrbodmﬁnmd{ihs(lﬁ&# |Yt4ure1ﬁ(R”)f5t| Il nore

f bly, !
orof or anly YorSbRas e puet{F hysL Bl rebbunf yhinty 2 o

subst i t ut ecnp¥? b@yehch -C{R'BZ0nydnother group of preferred embodiments, X is a bond; Y* is

—N(R -, wherein R' is substituted or unsubstituted aryl or heteroaryl; Y}is C; Z is -N=;

10 and Y' and Y* are each —-C(R"})=. In another group of preferred embodiments, X is —
CR)=; Y is -C(R')=, wherein R' is substituted or unsubstituted aryl or heteroaryl; Y?
is C; Z is -C(R")=; and Y! and Y? are each ~C(R'®)=. In another group of preferred
embodiments, X is a bond; Z is -N= or -N(R')-; Y* is -C(R"*)=, wherein R** is
substituted or unsubstituted aryl or heteroaryl; Y' is selected from the group consisting of

15 -O-,-S- and -N(R")-; and Y? is -C(R'?)=. In this group of embodiments, further
preferred are those compounds in which Y' is —0- and Z is -N=; compounds in which Y!
is ~S- and Z is -N=; and compounds in which Y' is -N(R'*)- and Z is -N=. In another
group of preferred embodiments, X is -80;- ; Y*is “N(R')=, wherein R is substituted
or unsubstituted aryl or heteroaryl; Y* is C; Z is -N=or -C(R’)=; and Y' and Y? are each

20 —C(R'"™=. In another group of preferred embodiments, X is a Eond; Zis-0-,-8-or
NR')-; Y!is -N= or -NR)-; Y? is -C(R*D)=; and Y* is -C(R'*)= wherein R" is
substituted or unsubstituted aryl or heteroaryl. Particularly preferred embodiments in this
group are those in which Y'is - N=and Z is —0-; those in which Y'is-N=and Z is-S-;
and those in which Z is -N(R'")-. In another group of preferred embodiments, X is a

25  bond; Y' is -N(R"™)- or =N-; Y? is <C(R'})=; Y?is C; Y* is <C(R'*)= wherein R is
substituted or unsubstituted aryl or heteroaryl; and Z is -N(R'")- or =N-, with the proviso
that Y' and Z are not both =N-, In another group of preferred embodiments, X is a bond;
Y' and Y? are each independently ~-C(R'%)=; Y* is C; Y* is -C(R'*)= wherein R'* is
substituted or unsubstituted aryl or heteroaryl; and Z is -N(R'")-, O or S. More

30 preferably, the two R'? groups are combined to form a fused S- or 6-membered
substituted or unsubstituted aryl or heteroaryl ring. In another group of preferred
embodiments, X is —C(0)-; Y'is -N(R")-; Y2 is -N=; Y2 is C; Y* is ~N(R'*)- wherein R"
is substituted or unsubstituted aryl or heteroaryl; and Z is a bond. In another group of
preferred embodiments, X is -C(0)-; Z is -N(R'")- wherein R'" is substituted or

17



substituted thiazolyl, pyrimdinyl, substituted pyrimdinyl, thienmyl

substituted thienyl. For those enbodi nents having one substi tuen[g;/‘jf‘ﬁgéj 2005

substituent will preferably be in a position para to the point of

attachnent to the heterocyclic scaffolding. In the nost preferred

enbodi nentwp otmsiasubsti t uents are sel ected from cyano, popUsSgATES0

(Cl-C8)al koxy, 15 (d-GCs)al kyl, (C2-C8)heteroal kyl, CONHZ, nethyl enedi oxy

and ethyle - -.0f3 ;prefarred

ambogi mont i Qa&xtedmge lﬁEt@}o?ﬁ'I yoagﬁ&%gachmde%namy%@@ﬁ o ip f grred

group of prﬁé‘f:e@Fednmdﬂwdgmfemo&;refwredmdmnta,r&aleia?cﬂe I@‘Efmg)ld:Y #herein the

two R12 grou s 103 | et eroaryl
gndglgigﬁbgwg, =4 98 [ Py i AR wHEIR R G8a Sl ot

ring. Particu are ose t ha nbi ne each of
t hese pref emsubshtg;edmmbor hétemenyﬂgmgb yin ahothey geup piprpfenéd mdmlsar ly

preferr e . Y2 are
each C(%deé’fq%e Tih Er Ee:?(?? t Ig'I\Tv&{)i( %39{ &éc)IUpvghegér:nechs ?Sﬁlgﬁe %Psr%ﬁlg used

6- merrbtered Sg;hbs}iatimmﬁm;oandYﬁrnsetda@tmﬂepbmﬁnt@r-ﬂ(R%r,Hétsé}‘am&is-Nan 2I5n (C):Eg)er
separate, but preferred enho ne is -
R4 is (Cs-C25)al kyl ™ Si?Bé’?F’F {""’886"#‘1’5?%%%%5'{ emtgg%me%l%#e |‘S’“%S? bi phenyl ; R3
is (Cl- Cs)adfécaiyH. (Ct C8) al kyl am no, di (Cl-Cs)al kyI am no,

het er oaryl - - CONRoRI ST pregern gt s B A A SR iR BB , 1 or
(Cl - CA)mal kyl6 or $3-hémber Anglsystam Haainy tie ilicated atidpasvericeoiséd foermutolyl Wi th Z; and

the Y3-containing ring systemis selected from quinoline, quinazoline, 30
napht hal ene, quinolinone, quinazolinone, triazolinone, pyrindin-4-one,

benzi m dazol e, thiazole, im dazol pyrlReh ne, pyrazine and benzodi azepi ne.
Still other preferred enbodi rrent f| ned according to the Aring
scaf f ol di ng. For exarrpl e, one gr 2erred enbodi nents are those in
which Xis -C(O-; Zis -Ns \(B)ls and Y2 are each -C(R12)=.

More preferably, the two 16 3 June IWBOZI 083143 PCT/ LJSO1/ 47850 R12
groups are conbined to forma fused 6 nbered substituted or unsubstituted
aryl or 11l heteroaryl ring. Parti cui[arly preferred are those enbodi nents
in which Y4 is -N(R 14) _ or C(R14)—vvhereinthe R14 group is a

cubst | Led o NS ok D SRR e BB 91008 O,
subst i t ut e@referably) 5ot thart terd of Ay-A* alre Nzeicklntmalw Kiy3CQs—Cl-orpbondN=; and Y
and Y2 are 1\ ?a'r?d}hz are each independently H or (C,-Cq)alkyl; R™ is a substituted or unsubstituted
 phenyl, pyridyl, thiazolyl, thienyl or pyrimidinyl group; Q is —-CO-; L is (C;-Cg)aﬂqienc;
the subscript n is an integer of from 0 to 4; and each R, is independently selected from
20 .halogen, -OR’, -OC(O)R’, -NR’R”, -SR’, -R’, -CN, -NO;, -CO:R’, -CONR’R”, -C(O)R’,
-OC(O)NR’R”, -NR"C(O)R’, -NR”C(0);R’, -NR’-C(O)NR"R"”’, -NH-C(NHz)=NH, -
NR’C(NH;)=NH, -NHC(INH2)=NR’, -S{O)R’, -S(O);R’, -8(0);NR’R”, -N3, -CH(Ph)z,
perfluoro(C,-Cs)alkoxy, and perfluoro(C;-Cq)alkyl, wherein R’, R” and R™ are each
independently selected from H, (C,-Cg)alkyl, (C;-Cg)heteroalkyl, unsubstituted aryl,
25  unsubstituted heteroaryl, (unsubstituted aryl)-(C;-Ca)alkyl, and (unsubstituted aryl)oxy-
(C1-Ca)alkyl. The remaining symbols, R? and R*, have the meanings (and preferred
groupings) provided above. '
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-C(R12)= I n another group of preferred enbodi nents, X is -C(RS)=; Yﬂdn% 2005
-C(R14)=, wherein R4 is substituted or unsubstituted aryl or heteroaryl
Y3is C Zis -N=s; and Y1 and Y2 are each -C(R12)=. In another group of
preferred enbodi nents, X is a bond; Y4 is NRl4)-, wherein R14 is

substi t ut edodr088ubsti tuted aryl or heteroaryl; Y3 isPCIUSmM®ssiN=; 10 and
Y' and Y2 are each -C(R 2)=. In another group of preferred enbodi nents, X
is - (RS =; Y4 is -C(R4)=, vvherein R14 is substituted or unsubstituted
aryl or heteroaryl; Y3 is C_2Z.i and Y and Y2 are each -C(Rl)=.
| n"anot her group of EV%F@WGTa@%MOWE%@hWF@“&“%&B Zis -N= or
N(RL7)-; Y4 is -C(R14)=, wherein Rl4 is substituted or unsubstituted aryl
or heteroaryl Y' is selected fromthe group consisting of 15 -0-, -S- and

-N(R13)-; and Y2 is -C(R12)=. In t o of enbodi nent s, further
pr ef erred are those conpounds iRy p’iﬁ& RS -0- and Z is -N=; conpounds in
which Y is -S and Zis -N= and azrn which Y1 is -N(R13)- and Z
is -N=. In another group of preferregé gent s, Xis -S02- ; Y4 is
-N(R14) =, wherein R14 is substituted or unsubstrtut ed aryl or heteroaryl;
Y3isC Zis -N=or -C(R7)=;, and Y Md v2 are each 20 - -C(R 2)=. In

anot her group of preferred enbodi nents, Xis a bond; Zis -0-, -S or
-N(RL7)-; Y - 2 2) and Y4 is -0(Rt4)= wherein
R14 is sub‘gli‘iret“hf‘e'dco‘?‘mﬁélﬁﬁébvt‘ggéc?r ép?ﬂd 83 éjtzéFe(fé?ly‘PdePF%ﬂef‘ﬁg)bﬁl arly
preferred efpodCyBRUR' &atsbbﬁlmt&lrd?uﬁku@sﬁlﬁltéd%&%{l Ippnmtﬁ#aonyl mﬁnﬁ'ﬁr and Z is

-0-: those in which Y1 is -N= nd"t osernvx/n is

N(RL7) . | rPYEPRsHING Brogp;Suts —60-dr e(‘élr%%k)é%éar Wé??flﬂt % ap dptegey ﬂ@ehd Y is
- N( R13) 01 o0 and ¥4chi 8 1§1%é§3ﬁem’!y s\éﬁcl’e@ﬁ'&n th\éAgré coxg é))f‘hamgﬂ eoR’, R10. is

substituted or unsubstituteéd KJ or eteroar Is -N(R 7)- or =N,

with thé prot(@8’, Nﬂaﬁ” ‘ssR’aﬁd» < arl\@znﬁOZEet(FpW" 1%0%00%9)@ Bilp of

preferred e a NRVR”& I}Nﬁ ENfl gq(jﬁlentl
-C(R12) = Ygﬁr S Y4 |%®!R’R$%er,§r nr}% [ sg) substl tut Y

unsubst i tuthEfJ(HHyFNBr ﬁ@)Br,o%(@dR -S(QRNR'RS, -NN(ﬁil‘Hl)z, pedfhmro(S,- Mor e 30

e T S
anot her gr @dg:t@!ffrqm Hf {é:h-rcelalkyb M)mﬂaﬂgyi )(nsuhstmﬁ}{@ryl un‘éhbstlsltedN( R13) -, Y2 s
N e R et
enbodi nent §he bémamwg@y@els, RZ andsR*, hfvR®)meaningy @hdpritifed growpidisy i t uted or 17 3
June 2005 V\D 0&2&%83143 PCT/ US01/ 47850
In one group of preferred embodiments, X is -CO-. In another group of
preferred embodiments, X is —CHa-. In yet another group of preferred embodiments, X is
20  abond. ' |
Further preferred compounds of formula II are those in which R’ is
methyl, ethyl or propyl and R? is hydrogen or methyl. More preferably, R' and R? are
each methyl. Still other preferred compounds of formula ITI are those in which R? is
selected from substituted or unsubstituted pyridyl or substituted or unsubstituted
25  imidazolyl. Also preferred are those compounds of formula III in which R*is a
substituted or unsubstituted benzyl group, wherein the substituents are selected from
halogen, halo(C;-CﬂalkyI, halo(C-Cs)alkoxy, cyano, nitro, and phenyl. A preferred
group for L is (C;-Ca)alkylene. Also preferred are those compounds of formula I in
which R is selected from substituted phenyl, substituted pyridyt, substituted thiazolyl

30 and substituted thienyl, wherein the substituents are selected from cyano, halogen, (C;-
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unsubstituted aryl or heteroaryl; Y and Y2 are each independentl

-C(R2)=; Y3is C and Y4 is -N=. In another group of preferred 8 June 2005
enbodi ments, X and Z are -N=, Y' and Y2 are each independently -C(R12)=;
Y3is C and Y4 is -C(Rl4)=wherein R4 is a substituted or wunsubstituted
aryl or hewoenyessis group. I n anot her group of preferredcrudedispents, 5
wherein Xis -C(O-; Y4is -N(R14)-C(R)(R6)-; wherein R14 is substituted

O UnSUDSt ¢ el @l RHORIhy Mo BiakBoEPe shOGRIRAeNt LY
enbodi ment sStillfurtliegprefeged arp theegoatpbyndithal embing tpepn heng Dﬁthb preferred erred group

of enbodi Jing is a fused 10 6,6 or 6, 5-nenber ring system
havi ng threm%%,%l ca%}f]agd\r'utrogen vertices (see fornmula Il). 2. A X .R14 A3 N

A Ae NLRy (Ra) , Rdn@amicularfyPpreferrediembbdiments fancempdundecfdormpia IN, X 92 A3 and

A4 | d f Al N.
Addi 1 ol TYO R P RGP bach jqdgbn Bl Bkt % PG BRI w’*h%depiaﬁemly
H or (C, - Caipdibteyl} R* Riselebted ﬁommmmmnmmg ofisnlsstiused drmnssltlstlttpd:@hymyl pyri dyl ,

thiazolyl, Aghi rou i S Cs) al kyl ene;
the subscr |(%1[S—§:6y§‘15r"}1 e@%@&yp%/ Nt }fselec fé%"&ﬁhelg“(u%s i ndependent | y
sel ect ed f rcomsisfiflg biautbgianed or@%ubstm&ﬁ@h%d and &\IE'stRhtpd oiSRsybstitted - CN, - NO2,

R O - N ! 2R' ,
v-g C( 0 Nﬁ?‘g‘?",‘ﬂ lf\ﬁ &%’51‘55‘?" %Jbl\ﬁﬁe@ﬂﬁ%w el sHg P Q“)" “S(OR,
-S( O 2R, -sS(acQé(ﬂNlﬂi fRe groupldonsisind dPaldgen, o C|- U.Qﬁlﬁ‘_(/lgnal@&‘) @L}kl(awgy and
el ect ed f FEHPHHIR, G ol eonchhsse oot o 0P cotias ol FREEa Tar y . 25
(Unsubst i 1L e e s By ARy e Sobal & “R8 and Ra
have the QE@gy gﬁdﬁ)@é&eﬁ elii‘“’r}l Gpa}&?xypﬁﬁ{}i 5&9 ‘ﬁgbéﬁﬁhﬂe 3 June 2005
WO 02/ 083143efRfa i UDOAd4RFB 2@ cach independently selected from the group consisting of H,

15 (Cy-Cglalkyl, (C,-Cg)heteroalkyl, unsubstituted aryl, unsubstituted heteroaryl,
(unsubstituted aryl)-(C,-Cs)alkyl, and (unsubstituted aryDoxy-(C;-Ca)alkyl.
Exemplary structures within this preferred group of embodiments are:

o /@,OCH;CH;,- o Q/OCHZCH:,
N .z 2 P
FaCWN %N _
F o

3.16a 3.16b

CFs

OCH,CH, 0 O

A @)L
d AN
)\C/O N N
oy Y
FoC

3.02 ' 3.17a
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Still nore preferably, the conpound has the formula (111): X N14q ( 5
~AMA NgRz R4-Q N-L-R3 I11 5 wherein A is Cor N, Xis -CO, m?Jw%m5
bond; Rl and R2 are each independently H or (C-C4)alkyl; Rl4 is a
substituted or unsubstituted phenyl, pyridyl, thiazolyl, thienyl or
pyri m di nyWogemsips Qis -CO; L is (C-C8)al kyl ene; thecsubsargspt n is an
i nteger of from O to 4; and each Ra is independently selected fromthe
group consisting of halogen, -OR, 10 -OC(OR, -NRR', -SR, -R, -CN,
-N®2, -C2R, -CONRR', -COR, -OCC(ONRR', -NR'COR -NR"C(O)ZR' ;
NR - C( O) NR' Rreparatipt-of@eNréipoitds - NR C(NH2) =NH, - NHC(NH2)=NR , -S(O R,
-S(O2R, -S(O2NR R', -N3, -CH(Ph)2, perfluoro(Cl- C4)al koxy, and
perfluoro(Cl-C4)al kyl, wherein R, R' and R'* are each independently
sel ect ed from H (CI F‘@ar)eal-ﬂglbrovi@@v@&mﬁtsmwiskgdtqstmﬂnsumpdundst ed aryl,
unsubst ! § ut e BRLE'GRF Ly GHASHPRH bl Bt BVl sk G AL KK goand

ary

(unsubsti tu OoXy- remal ni ng 33 and R4,
have t he nehﬁ;lihbgtc()andquielfeébcfem @mgpnai@sprepqmtmmoﬂmdhabmmhc I n one group

of preferre anot her referred
enbodi nent séjca%%)gg A@E t§m}a§]c aé’tuﬂlg%f Ret e BRI SP Q%P%E 5% ’eta‘g%%%‘a. ments, X
is 20 a boaudwntEmd)rmn bepmecfee mrdénionxﬂyrmma nﬂﬁalbﬂn tecartimilllaechprlizeath® t hose in

which Rl is th Lro and i s hydrogen ar net.hyl. Mre
et or ol y Prefoind oS be hesBEPRY e BwEHont o cotitl QBBRE slille o hre. of
fornul aid | Iauafea;fttl’m@samumoMoﬁipat% dvma@&beapﬁckcﬁﬂgcm@ubst ituted or

unsubstituted pyridyl, or bst i ed .or uns | t d 25 imdazolyl. Al so
preferred are those 'b}? ‘a'ﬁ*ﬂ 1% ee?"?’?l? ‘erﬁ’F‘glFFr%arF ugral¥ghst i t ut ed

or unsubstldfuteq;dssaﬁwﬁnoﬁraﬁwﬂenwbeh@isﬁuédmetmb@&hésd@%ttﬁer@fe sel ected from
hal ogen, hal o(Cl - C4)al kyl, hal o(Cl - C4) al koxy, cyano, nitro, and phenyl. A
preferred group for L is (Cl-C4)al kylene. Also preferred are those
compounds oforfpefifaHsa 111 in which R14 is selected fromsubstituted phenyl,
substltuted pyridyl, substituted thiazolyl 30 and substituted thienyl,
wherein 1% he substituents are sel ected from cyano, hal ogen, (Cl-

In another aspect, the present invention provides pharmaceutical

compositions for modulating chemokine receptor activity in humans and animals. The
compositions comprise a compound of the present invention with a pharmaceutically
acceptable carrier or diluent.

20 “Modulation" or modulating of chemokine receptor activity, as used herein
in its various forms, is intended to encompass antagonism, agonism, partial antagonism
and/or partial agonism of the activity associated with a particular chemokine receptor,
preferably the CXCR3 receptor. The term "composition” as used herein is intended to
encompass a product comprising the specified ingredients (and in the specified amounts,

+25  ifindicated), as well as any product which results, directly or indirectly, from
combination of the specified ingredients in the specified amounts. By "pharmaceutically
acceptable" it is meant the carrier, diluent or excipient must be compatible with the other
ingredients of the formulation and not deleterious to the recipient thereof.
| The pharmaceutical compositions for the administration of the compounds

30  ofthis inveniion may conveniently be presented in unit dosage form and may be prepared
by any of the methods well known in the art of pharmacy. All methods include the step
of bringing the active ingredient into association with the carrier which constitutes one or

more accessory ingredients. In general, the pharmaceutical compositions are prepared by
uniformly and intimately bringing the active ingredient into association with a liquid
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19 3 June 2005 WD 02/083143 PCT/ US01147850 Cs)al koxy, (C -Cs)alk June 2005
(C2-C3) het eroal kyl, CONH2, nethyl enedi oxy and et hyl enedi oxy. Stil Pur? e
preferred are those conpounds that combine two or nore of the preferred
groups listed above. In particularly preferred enbodi ments for conpounds of
formula I 1WooXgss3s 5 -CO; RL and R2 are each i ndependeat/byeigwbect ed from
the group consisting of H nmethyl and ethyl; Rl4 is selected fromthe

group Conswﬁ%y (4 2 Bihel§ Ul gdﬁd%ﬁne;ortseaumtménuitfaebeﬁwe&%mg@eb@dn@O L is

nmet hyl ene | ene or propylene, R3 is selected fromthe group consisting

of substit intede dﬁlf%gﬂb‘ﬂﬂmﬂu {rethe phanmepppticaheprpatiien theaciye hictinsubst i t ut ed
i m dazol yl oo % h&is$ (é-ﬁl Inbh @fhoRtt sHRSIHRSS prokice thekRzM effedtigingher sai d

substltuents are 10 selected fromthe group consisting of hal ogen,
hal o( Cl1- CApwkesy br condifion ¢fidisepal koxy, cyano, nitro, and phenyl; and each R

5 el egted oM { Nayghoufeeansl Slubdidh o aﬂ,ﬁgg&eaﬂw@ﬁ;&eﬂnﬁqﬁ@ﬁ NR R,

-SR,
\-MI:IR' ( c»RNm #fotm speble farorad £€ fowgamplcoa@)xablqmo@@ﬁ flmesqg,(aegmo@%qﬂwy|
erein ly gotﬂecq rou

consi st ngsucﬂ?%nﬁ%ngggf a&g?&?ﬁgﬁr g&?@gg%gﬁﬁﬁbipég , usﬁljggl?é%ﬁfpjged gr yl,
l(.lnS ubE t ![ t ;mehxhet(émmmsl Kibns mt(mdwé {iy otal wagtnesy ba pyepyred &CO@nﬁéﬂ woyimethedd

unsubst i s within thi
preferred 5‘5 S‘&“%% a}[%%}dé % ar e)bhﬂm@@ig%&%yfﬁ%—%%ﬁ JAN J: & N :\ISN
}ZSC N \ION camp@muﬁa;@@ cbnt@infent of ma@e a@ntsGele@edifbim theERup c@BI@GE 0 ~ CO N\

sweetening agents, flavoring agents, coloring agents and preserving agents in order to
provide pharmaceutically elegant and palatable preparations. Tablets contain the active
ingredient in admixture with non-toxic pharmaceutically acceptable excipients which are
suitable for the manufacture of tablets. These excipients may be, for example, inert

15  diluents, such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or
sodium phosphate; granulating and disintegrating agents, for example, corn starch, or
alginic acid; binding agents, for example starch, gelatin or acacia, and lubricating agents,
for examplelmagnesium stearate, stearic acid or talc. The tablets may be uncoated or they
may be coated by known techniques to delay disintegration and absorption in the

20  gastrointestinal tract and thereby provide a sustained action over a longer period. For
example, a time delay material such as glyceryl monostearate or glyceryl distearate may
be employed. They may also be coated by the techniques described in U.S. Pat. Nos.
4,256,108; 4,166,452 and 4,265,874 to form osmotic therapeutic tablets for control
release.

25 Formulations for oral use may also be presented as hard gelatin capsules
wherein the active ingredient is mixed with an inert solid diluent, for example, calcium
carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein the active
ingredient is mixed with water or an oil medium, for example peanut oil, liquid paraffin,
or olive oil.

30 Aqueous suspensions contain the active materials in admixture with
excipients suitable for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example sodium carboxymethylcellulose, methylcellulose,
hydroxy-propylmethylcetlulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth
and gum acacia; dispersing or wetting agents may be a naturally-occurring phosphatide,
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N\ Nand F3BC\ NN\ N I/ OF3 3.02 3.17a 20 3 June 2005 V\DO%@%%OOS
PCT/ US01/ 47850 Preparation of the Conpounds Figures 1-18 provide a

of synthesis routes to the conpounds 5 provided herein. One of skill in the
art will appreciate that the substituents (e.g., R, R, R', R", etc.)
can be al twOsdoieBore, during or after preparation of etwEUSesmsocyclic
scaffol ding and that suitable adjustnents in the exenplary conditions
(e.qg., tenpgrat.ur 0 one of
skill in th@r i ?ﬂ%ﬁ'ﬂn?lé%rggmcgsmﬁé? AUC&%?FP ﬁ{(ﬂ&qq’x}dgu d&&ﬁ@igé necessary
for the pr epamplelpolyoxyf-eth;dme aiearaiemrpmdenlqatuandoducts Iof btbyldr@ oamlalwah ddngt hose

condi tions sel eGt t L enpl ary

met hods andc aﬁ ag?’rﬁ §isd@§%r Fegleetgdreg eﬂ]yger%%edﬁ t%] ESP flgl_gl?a“%% t he present
I nvention a;mddlmtseaf abyleﬂne)xmbmmlpmaaﬂ mrsldlemeﬁlﬂogx fattyeactis @apdea hdxéolesoth

Compositions 15 In.apoth t he L ovent.i rovi de

o et B boxRes Rl RRElents, ptEaRleRROH bR REC PRI ST iy 11
humans and punialrestess defived fram fapp adids md hexiohmhydries) faeramplapblgthyldre present

i nvention w th awghar nmac tlcal I acceptabl.e carrier or diluent. 20

" Modul at i or’TEl RIS %ﬁ“e‘l’:'ﬁ YBRPIRES PR BPAREF O FYC as used herein

in its varigmeservhvesHor dxﬁmlblaaﬁyw&m Hr6py8 HClgdaSisendateaGRIdr fidte ARAAE SM  parti al
ant agoni sm_ and/ or arth .ggoni sm gf the activity associated with a
particul ar REAUPIRT Henre ERYSTIRT 28ents 286 AReA5MPrs HecERpRABREIM BIUYe term

"conposid | Qfr'sac@Baridsed herein is intended to enconpass a product conprising
the specified ingredients (and in_the specified anounts, 25 if indicated),
as wel | as any produedly supreasions iy be formyated by puspending thei activeripgredignt gy,

conbi nat i or, Rbethtoib mcekinh,ﬂ@aradﬁmroﬂdér%bﬂ defmicdf of BR6M bR Gy gIOUNt S. By
“pharmaceutical ly acceptable’ it is meant the carrier, di l.uent or

exci pi ent rigeralgl SB@YF&A‘HWB paraffing e oily sysnsasions ey centin A fhicke#ing #860% or nul at i on
and not delggt &LhQUWSedsPad, Bitd pREAIRI0F Byl k6K O8 weetening agents such as those set

15  forth above, and flavoring agents may be added to provide a palatable oral preparation.

These compositions may be preserved by the addition of an anti-oxidant such as ascorbic
acid.
Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the active ingredient in admixture with a
20 - dispersing or wetting agent, suspending agent and one or moré preservatives. Suitable
" dispersing or wetting agents and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example sweetening, flavoring and coloring
agents, may also be present.
The pharmaceutical compositions of the invention may also be in the form
25 of oil-in-water emulsions. The oily phase may be a vegetable oil, for example olive oil or
arachis oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable
emulsifying agents may be naturally-occurring gums, for example gum acacia or gum
tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin, and esters or
partial esters derived from fatty acids and hexitol anhydrides, for example sorbitan
30 monooleate, and condensation products of the said partial esters with ethylene oxide, for
example polyoxyethylene sorbitan monooleate. The emulsions may also contain

sweetening and flavoring agents,
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The pharmaceutical conpositions for the adm nistration of the conmap gﬁ%%@(w
of this invention may conveniently be presented in unit dosage form

be prepared by any of the nethods well known in the art of pharnacy. All
met hods i nclude the step of bringing the active ingredient into

associ at i oWOWR/483148he carrier which constitutes one or PODUSIATSESSOrY
ingredients. In general, the pharmaceutical conpositions are prepared by
uniformy and inti el in L di_ent AOPLE ciation
Wt a | qud 21 3 s sgbant RO S B et kR PFREE O, ' 2
finely di V|giymdros«pfapgﬂemeaglyaoemorbnollnotdm;-osarﬂhch femplaiidns ey aks amyamshapl ng the
pr oduct % %8% desi red foﬁﬁgul ation ln t he §har maceuti cal conposition
the active et apéﬁsﬁﬁlﬁtﬂuvﬁ(?n a‘fOHB'?ﬁlbdec&oPHgﬁ‘??n hount sufficient to produce
the desired effect memhirhﬁceuﬁdfaﬂ)etﬂﬁﬁ)smbns}ﬁa’j(ﬁehﬁml fcﬁfn dfiaSEﬁleé@ect:{bldS The

phar maceu tica ositions contalning the activ red| ent in a
f orm sui% aﬁ\qewfl%?rng?aﬁ?noﬁssses"ef‘%‘?“ Zt&‘;lsrfﬂ "SI%mi‘yal?fl %&‘ﬁ%‘&g gﬁ%"‘zenges
ﬁqugous or fl@bWart ﬁ?@aﬂm suifable dikp&fiag o1 \bétmmmieﬁﬁ sﬁypelgﬁ:agugbﬂs whﬁlglﬂds :c ons,

ar or soft capsul es I S P I TS. S|t|onS|ntene or
oral use: iR hetroa. RS St TR PRL U T e art for the
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20 For topical use, creams, ointments, jellies, solutions or suspensions, ezc.,

containing the compounds of the present invention are employed. As used herein, topical
application is also meant to include the use of mouth washes and gargles.
The pharmaceutical composition and method of the present invention may
further comprise other therapeutically active compounds as noted herein which are
25  usually applied in the treatinent or prevention of the above mentioned pathological

conditions.

Methods of Use

30 In yet another aspect, the present invention provides methods of treating
CXCR3-mediated conditions or diseases by administering to a subject having such a
disease or condition, a therapeutically effective amount of a compound or composition of

the invention. The “subject” is defined herein to include animals such as mammals,
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rel ease. 25 Fornul ations for oral use may al so be presented as harQbIJQm%tZQlos
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a CXCR3 -mediated condition or disease is one in which modulation of CXCRS3 results in
some effect on the underlying condition or disease (e.g., a CXCR3 antagonist results in

20  some improvement in patient well-being in at least some patients).

The term "therapeutically effective amount” means the amount of the
subject compound that will elicit the biological or medical response of a tissue, system,
animal or human that is being sought by the researcher, veterinarian, medical doctor or
other clinician or that is sufficient to prevent development of or alleviate to some extent

25  one or more of the symptoms of the disease being freated.

Diseases and conditions associated with inflammation, infection and
cancer can be treated with the present compounds and compositions. In one group of
embodiments, diseases or conditions, including chronic diseases, of humans or other
species can be treated with inhibitors of CXCR3 function. These diseases or conditions

30 include: (1) inflammatory or allergic diseases such as systemic anaphylaxis or
hypersensitivity responses, drug allergies, insect sting allergies and food allergies;
inflammatory bowel diseases, such as Crohn’s disease, uicerative colitis, ileitis and
enteritis; vaginitis; psoriasis and inflammatory dermatoses such as dermatitis, eczema,
atopic dermatitis, allergic contact dermatitis, urticaria; vasculitis; spondy]oarﬂlropathiés;
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suspension by the addition of water provide the active ingredient 3 dJune 2005
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O e el hub A FhgBlhetly e B sl 1 he
al so be adniginsd, eficada,itfpetid@ibetes, asthma, conjunctivitis, otitis, allergic rhinitis, chronic
obstructive pulmonary disease, sinusitis, dermatitis, inflammatory bowel disease,

20  ulcerative colitis, Crohn’s disease, Behcet’s syndrome, gout, cancer, viral infections {e.g.,
HIV), bacterial infections, and crgan transplant conditions or skin transplant conditions.
The term “oi'gan transpiant conditions” is meant to include bone marrow transplant
conditions and solid organ (e.g., kidney, liver, lung, heart, pancreas or combination
thereof) transplant conditions.

25 Diseases or conditions that can be treated with the present compounds and
compositions include discases commonly associated with (1) inflammatory or allergic
diseases, (2) autoimmune diseases, (3) graft rejection and (4) other discases in which
undesired inflammatory responses are o be inhibited, as described above. For example,
restenosis following a procedure such as bafloon angioplasty, is commonly associated

30  with atherosclerosis and can be treated with the present compounds and compositions.

Depending on the disease to be treated and the subject’s condition, the
compounds of the present invention may be administered by oral, parenteral (e.g.,
intramuscular, intraperitoneal, intravenous, ICV, intracisternal injection or infusion,
subcutaneous injection, or implant), inhalation spray, nasal, vaginal, rectal, sublingual, or
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di seases), or, decreased CXCR3 expression ([eading to, €.g., certain
cancers an@04h 90 800.0. ané @Q@&s}‘@lﬂimr@f&Bﬂ@EV&t‘wﬂd@ﬁ%@F the s@RtOmMAigppr opri at e
CXCR3 fuyact S CXCR3 expressi on
in cell gpméﬁ'%m%\eggggﬁf&dsa%wthg‘pg%&tp}?géslz&téac%gg?nﬁl@?%%ts%ﬁfbcxm expression
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of dosage for any particular patient may be varied and will depend upon a variety of

factors including the activity of the specific compound employed, the metabolic stability

20  and length of action of that compound, the age, body weight, general health, sex, diet,
mode and time of administration, rate of excretion, drug combination, the severity of the
particular condition, and the host undergoing therapy.

The compounds of the present invention can be combined with other
compounds having related utilities to treat or prevent inflammatory and immune disorders

25  and diseases, including asthma and allergic diseases, as well as autoimmune pathologies
such as theumatoid arthritis and atherosclerosis, and those pathologies noted above. In
many instances, compositions which include a compound of the invention and an
alternative or second therapeutic agent have additive or synergistic effects when

* administered.

30 For example, in the treatment or prevention of inflammation, the present
compounds may be used in conjunction or combination with an antiinflammatory or
analgesic agent such as an opiate agonist, a lipoxygenase inhibitor, such as an inhibitor of
5-lipoxygenase, a cyclooxygenase inhibitor, such as a cyclooxygenase-2 inhibitor, an

" interleukin inhibitor, such as an interleukin-1 inhibitor, an NMDA antagonist, an inhibitor
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20 those that also contain one or more other active ingredients, in addition to a compound of
the present invention. Examples of other active ingredients that may be combined with a
compound of the present invention, either administered separately or in the same
pharmaceutical compositions, include, but are not limited to: (a) VLA-4 antagonists, (b)
steroids such as beclomethasone, methylprednisolone, betamethasone, prednisone,

25  dexamethasone, and hydrocortisone; (c) immunosuppressants such as cyclosporine
(cyclosporine A, Sandimmune®, Neoral®), tacrolimus (FK-506, Prograf®), rapamycin
(sirolimus, Rapamune®) and other FK-506 type immunosuppressants, and
mycophenolate, e.g., mycophenolate mofetil (CellCept®); (d) antihistamines (HI-
histamine antagonists) such as bromopheniramine, chlorpheniramine,

30  dexchlorpheniramine, triprolidine, clemastine, diphenhydramine, diphenylpyraline,
tripelennamine, hydroxyzine, methdilazine, promethazine, trimeprazine, azatadine,
cyproheptadine, antazoline, pheniramine pyrilamine, astemizole, terfenadine, loratadine,
cetirizine, fexofenadine, descarboethoxyloratadine, and the like; (¢) non-steroidal anti-
asthmatics such as .beta.2-agonists (terbutaline, metaproterenol, fenoterol, isoetharine,
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oral, ppsenihAbutdBnd; (g) cycldbiyRBMSES (EX-2) HhibRAAS hich 380&@dcoxih Nt r avenous, 1 CV,
I ntraci sternal” injpection’ or infusion, subcutaneous injection, or inplant),

i nhal ati on Eplebgpx®hand spfecoylidViexk®); (ko dnbatitorsngphosplepdiesteragy typed VAPBENe 2005 WO
02/ 083143 | ' ﬂﬂ%rg [ SEy et d may be

f or nul at ed, 1(§§g%§&?§%g% g%ﬁ%@g% (l)scgége’eé)tr}ﬁ%ﬂ%n o(?nrrul ations

cont ai ni ng rhosphediedtestea typs & (RIRENO; {khethersptgenisiadfitie chemekineabdeptorscarri er s,

adj uvant s~ g HAPICERESCARCRRE! Gbits, (RReEERS BRI AdBloRkSE T ati on.

20  lowering agents such as HMG-CoA reductase inhibitors (lovastatin, simvastatin and

pravastatin, fluvastatin, atorvastatin, and other statins), sequestrants (cholestyramine and
colestipol), nicotinic acid, fenofibric acid derivatives {(gemfibrozil, clofibrat, fenofibrate
and benzafibrate), and probucol; (m) anti-diabetic agents such as insulin, sulfonylureas,
~ biguanides (metformin), a-glucosidase inhibitors (acarbose) and glitazones (troglitazone

25  and pioglitazone); (n) preparations of interferon beta (interferon B-1 a, interferon B -1 §8);
(0) etanercept (Enbrel®), (p) antibody therapies such as orthoclone (OKT3), daclizumab
(Zenapax®} , infliximab (Remicade®), basiliximab (Simulect®) and anti-CD40 ligand
antibodies (e.g., MRP-1); and (q) other compounds such as 5-aminosalicylic acid and
prodrugs thereof, hydroxychloroquine, D-penicillamine, antimetabolites such as

30  azathioprene and 6-mercaptopurine, and cytotoxic cancer chemotherapeutic agents. The

" weight ratio of the 6ompound of the present invention to the second active ingredient may

be varied and will depend upon the effective dose of each ingredient. Generally, an
effective dose of each will be used. Thus, for example, when a compound of the present

invention is combined with an NSAID the weight ratio of the compound of the present
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In the treatnent or prevention of conditions which require chenokihdune 2005
receptor nodul ati on an appropriate dosage |evel wll generally be about

0.001 to 100 ng per kg patient body wei ght per day which can be

adm ni st er @g Jofdgs34sn9l € or nmultiple doses. Preferably, P{:Pﬁsﬂ@%@@e | evel

will be about 0.01 to about 25 ng/kg per day; nore prererably about 0.05

to about 10 ngy/ kg per day. A suitable dosage |evel maybe about 0.01 to 25
nmg/ kg per dayentigibtothe MSAD wil geeratly/ringe from agery 10G9¢1 tglobat 10000.t 0 5 ny/ kg per

10 day. Wthi i t . 5to 0.5 or
0.5to 5.0 %@E‘gf} a?)%l{t égtgf/t.o aﬁg}tqgrﬁggé%ngﬂrinyaﬁlpgstogg%#ﬁ? gg&ggr%eggi tions are

pref erabl y premipniad other adtive ingrediens$ wilk gebéretlysalsodw mathin thepfire@entipndd 00

mlligrans the . ' i | e ticul 0 . 10. 0,

T 0 9070, ShecoPRifaH Ube LARGRIBLe gt hviflhent sugbeies. 0O 000

500. 0, 6D0.0, 750. OlmmBGOsuPpreSads Vithintie sdopd Of the priebeni igvention fiftherhe acti ve

| ngredi ent £ 0fad (S SXIPIAIY, Sonud ALRASIORE Hrrdho, 1S 7903305 40 the patient
€ conpounds’nay be adm

to be treateéed. ni'sterea on a“ regi mof 1to 4
ti mes per dagibodytiefapicaloich aoadeclone (OM TSy dpdizurdabh (Zehdpax@) and basilixirdsbr st ood,

however, that the specific dose.level and fre C of dosage for any

particul ar ’ 'on a variety o actors
{oul ar O Bhidmdey e il dysehe foty of f

i ncl udi ng the acti vilhypatitulirlyprefaeal cribodimends,aht alesenphethods are directedad abol i ¢

st abi | i 20 and | ength of agtion of that .conmpound, e.age, body weight,

Gener al [the s fratugaf S hupvetion S i BPte et GRS Pedr GRion by o

e>r<]cr ﬁt i on, etljb’rid or maﬂabiﬂatoh With als&@né ﬁﬂéﬁpéu’tiga@ﬁt dei&ﬁted pah be@stran; avogadi tion, gnd

t he host undey.goi ng._t her . The conpounds.of the present invention can be

conbi ned wi ik g(mgﬂfé%%% hﬁ‘iﬂ"%""ﬂg Sé{ﬂn"tﬂqdlcg?li’ sl’(hé‘_ntdleeat or prevent

| nfl ammat orwheaed ilGdtMsndios, MeiRictitiontp cadméliisi @ S6Bbinitivhlopgeng ast hma and

all ergi c di seases, as wel| _as autoi nmune pat hol ogi es such as rheunmatoid

arthritis dRaepsytirceeds pradaynigrationeanbs segiemtiah hol ogi es not ed above. In  many

i nstancgs, conposi tijgeg) fdr phttibdIerlyHi&refedCRIPB@HRAs, Ahe friieni diRiat h@n and an
alternative or second therapeutic atgent have additive or synergistic
ef f ect s whekecteddaithsitssataeripr prapention olrhenmstaid arfhyitis, pdiexepndthe eamipourstofpr event i on

of i nfl ammaid i@ bntibd e aBhiRRERRY eitfcP PBAMIGS cdibinalén Hﬁﬁgsé&h&ﬁé}hﬁéﬂﬁé ion or
conbination wth an antiinflammtory or anal gesic agent such as an opiate

agoni st, a 2BMpEAlerisd iamdhe ppupsionwting sfmpthoftexaln spifshlptiner of  5-1i poxygenase,
ot or 1 ouk) BT R e B B R R e b
ant agor#0st etanercaph@Bnbiel®)r aupanofin and aurothioglucose. '

In yet other particularly preferred embodiments, the present methods are
directed to the freatment or prevention of an organ transplant condition wherein the
compound of the invention is used alone or in combination with a second therapeutic

_ agent selected from the group consisting of cyclosporine A, FK-506, rapamycin,
25 mycophenolate, prednisolone, azathioprene, cyclophosphamide and an antilymphocyte
~ globulin,

In yet another aspect, the present invention includes methods to evaluate
putative specific agonists or antagonists of CXCR3 function. Accordingly, the present
invention is directed to the use of these compounds in the preparation and execution of

30 screening assays for compounds which modulate the activity of the CXCR3 chemokine
. receptor. For example, the compounds of this invention are useful for isolating receptor
mutants, which are excellent screening tools for more potent compounds. Furthermore,

the compounds of this invention are useful in establishing or determining the binding site

of other compounds to the CXCR3 chemokine receptor, e.g., by competitive inhibition.
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3 June 2005 WD 02/083143 PCT/US01/47850 of nitric oxide or an ink ditng 2005
the synthesis of nitric oxide, a non-steroidal antiinflammtory agent, or
a cytoki ne-suppressing antiinflammatory agent, for exanple wth a conpound

such as acgloaahfsehen, aspirin, codiene, fentanyl, ibuprpli&iumsse
I ndonet haci n, ketorolac, norphine, naproxen, phenacet| n, prroxicam a

steroidal 5 analge5|c sufentanyl sunl i ndac, teni dap, and the Iike.
Simlarly, Thecompewnds of the insigrtipentione aiso usefith fa the eeliation of Ruiativeai n rel i ever

a potenti at ﬂfecﬁb'%d@&oﬁ%ﬂh@Cmm%ﬂedﬂﬁclne@%ﬂgpﬂéla%% to%tﬁé?&ﬁar&m@ al um num or
magnesi-um hydr oxi de; a decongestant such as @éReD rine,

pheny! pr opalfEwF jngludipg GRS s CRB2ZAJNGRAR 4, 56 SHEERE.IGIRS,

naphazol i neccryy, tBicRB0hl BXCRAL Qmelobaefmrthmwm aphrEdifle flaSRYagpPhedr i ne; an
antiitussive 10 such as codei ne, hydrocodone, caram phen, car bet apent ane,

or dext r dreeyabRmaL: spegific @genisis and entagonists of the abdvi ghestokine meceptora hasrhgen _
ant i hi stani pg, e}eulsgmesfegfﬁggnmngsn% Pefiftyl QlBRRRALY RUEHY QftplfliesPe used T

combi nation wth are use
t r eat ment / pVih/kigh bisding effpitefs these reneptarse [Thusrthe dompowfds prowidel keecis ars or

condi tions sﬁcuyxgymgg@g@ggg@gg e%mslggom SRR okﬁgﬁﬂ,% R %ﬂ’ﬁ%g Such

ot her drugs ma a route In an a commnly
used theref%llta,gomﬁiﬁw@rbpwme@@sPmﬁme@i@nmﬂalmytwtm artin gvemsgysund of the

S 18 By 0150 RIRAUR b L S5 LKA >

contenporaneous one or nore
conposi tiom chcmmalanompmgldz{uﬂbd oflbadrconipagd”) iwithaoldé dasivable propdm oc 0 rrpo und of the

present i N h 1b10 P EF: ééXCﬁg glt ?x{oﬁu%g recpf%: %u@ﬁo%’dectnggr ?rﬁ%lar oS e

conp03|t|ons 0 egent T nventi on- o contain
one or nor elezdtchmpoumdiandevalmngdle propaty dnd activily bf those variamt mde of the
present invention |

of othe ctiv edi en may be
combi ned with & @S%Egﬁtamgfs?ﬁ%mﬁ? Q‘Sg S‘r‘aﬁe\/’lgﬁg aéﬂecméﬁfaﬁléplsﬁ?f n| st er ed
separ at # y Beeausgof theatlage teg hagermadets haicitly eirepixsdntly oiigh thioagipude, but are
not limted to:. ( VA4anta oni st s, eroi ds .such as
bact ort hadeEing EHTS) FEh AT BB Soprtivtt kSkmeoms diretRe 25
dexanet hasanghodand hydrocortlsone (c) inmmunosuppressants such as
cycl osporine (cyclasporinge andi mmune(r), Neoral (r)), tacraolimus
( FK- 506,  Pr ograf(r);)I P%Fﬁ‘élfﬁ?@‘??’ oigiepipii “gﬁé‘b%‘i‘?ﬁ’é‘@l“)e}h"éﬁ&w&’%er FK- 506

type i mmnwmga@msommﬂgamgéMw@kﬁaamaﬁhﬁapeummbﬁml ate nofetil
(Cell Ce r?z)t(r (d) antihistamnes (H - histanm ne antagonists) such as

br omopHni KEaRlidae compiogRdsh eHich ¢ Wélatosel chermicH [libvap e arerthem sakeened in 9ol i di ne,
cl emast i ne or fhoRMSANYE IR R hossi RS Mehib¥s ﬁ;ahﬂ:ﬁlvar chemical species or

subclasses) that display a desired characteristic activity. The compounds thus identified
can serve conventional “lead compounds” or can themselves be used as potential or actual
therapeutics. |
25 A combinatorial chemical library is a collection of diverse chemical
compounds generated by either chemical synthesis or biological synthesis by combining a
number of chemical “building blocks™ such as reagents. For example, a linear
combinatorial chemical library, such as a polypeptide (e.g., mutein) library, is formed by
combining a set of chemical building blocks called amino acids in every possible way for
30  agiven compound length (i.e, the numbe; of amino acids in a polypeptide compound).
Millions of chemical compounds can be synthesized through such combinatorial mixing
~ of chemical building blocks (Gallop et. al. (1994) J. Med. Chem. 37(9):1233-1251).
Preparation and screening of combinatorial chemical libraries is well

_known to those of skill in the art. Such combinatorial chemical libraries include, but are
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tri pel ennam ne, hydroxyzine, methdilazine, promethazine, trinepraz deine 2005
azat adi ne, cyproheptadi ne, antazoline, pheniram ne pyrilam ne, astem zole,
terfenadi ne, loratadine, cetirizine, fexofenadine,

descar boet W} Jolayel tad| ne, and the like; (e) non-steroig } asthmati cs
i SWssy

such as .beta.2-'agoni sts (terbutaline, netaproterenol,
| soet harl ne, 28 3 June 2005 WD 02/083143 PCT/ USO /47850 al buterol,
bitolterol ncallidlitpcl tolpeptdedibyaries e ply UlS. Bﬁc;ntuoofn@wjﬁsshnlka.(m?%afmdpi ne,

| pratropiu d nt,a H@ nt el ukast
pranl ukast, n], f?g‘t A Jt-'e‘H;lf'q‘l%‘f;’’I uq?gh t@' é&g%l%%ﬁ%'ff)a‘{“ Bep t@ﬁgmﬁm osynt he5| S
I nhibitors (Pﬂl“lftuhluuamn IBAWO 0053 9), «{nﬁoded)peﬁﬁehhramtal(P@'hPublmﬁtian@t ory agents

Chcrbert aop BB S BRIE DS A e A JbApRIA) o Ponoreprofen
f 1 urbi prof ehienzddmpuspmfeamrmndaps d’bem,N«e,Q&mﬂ@D dibrarigs sfaivetsomars/vagh axen,

T oxapr of erfpish PRzoGE2g 5 earn FRin bR ab ob (REE Aoe et e,

al cl of enac, U&d 9w@oaﬁ9lad,lxﬁﬂ>mdgetmlyp_éﬁmehﬁﬁ@aqaagxhafremﬂl qR) Adkdr. fentiazac,
21 domet ach nhenSpes USSP iarcs opper i pEP IS VESs BFPOHBRE G aci o,
mecl of enami sﬁafﬁﬁd]ﬁ’g (HIBHERAT ! J0I9) J. Aindeh. \ORbA. 561104 3D1Y- mhi amddgoss aci d) ,

bi pheny!| car box derivatives (diflunisal and flufenisal), oxicans

lic aC|
(i soxi cHn °r }y° theses §@H%%9‘@8H?%W%%‘ﬂ‘€’aﬁ'{)“9%‘ﬁﬂ 441 ewsSacacet v
salicylic aﬂﬁdﬁﬁﬁﬂdhﬁé‘cﬁiﬂaﬁﬁk'ﬁﬁﬂm@r{@ho &t*&ﬁ(@%%.@e’m :168; walqaepWDl peryl on,

f eprazone, nnfebutazone oxyphenbut azone eny Ibutazone

cycl ooxygerﬂi’%’ onatecybyarios (Gapig %ﬁ"!ﬁ#@%‘uc’h&@s%@! égéﬁ)bsef( %eﬁﬂyex( r)) and

rof ecoxi b (rdoret &1) 01994) ) Md) @b, tsqugssnfmmﬁaeiaqehu%hﬁ &, Lype IV ( PDE-
I'V); (i) gold conmpounds such as auranofin and auroth }%g ucose,

i nhibitors &WWE@H@WOEHPE@QW]&§@@9‘WFS\(S€(€PGE V) Pat‘ffﬁ é??@sogéht agonl sts of

t he chej¥okighdash I shifdr| o, (SIS Narbe B gggg , CCRB and
CCR10; (1) chol gsfﬁg{?%l@e e§3%r| n? ag ent sthuch gg NtfyCo educt ase
1

i nhi bi t or s apd BGHESEE/10287) pariebydratei hraawdseepqra,vlagmgaat eh (199p)Seteseaat i n,
at or vast at i1 393ch 595 Ng§ Ut ﬁatergﬁ)o 5 %%QSM&F an?o?éc)ﬂe? and

col estipol), nicotinic acid enof1 bfic acid atives | brozi |

clofi brat, (feereg.ibenzetiezepimas B@@nt@%)tﬁ:'c&lﬁlé)m lémiigpﬁhbmmmlda(, H)S Qnﬂent- di abeti c
agents suchyas chdisull f |

a- gl ucosi d@seiﬂhhl bi @Pgéyéstg%g%a%?ﬁgs 3%?’. azg§§29 ??ﬁr'eog?ﬂh?l a%one 25 and

pi ogl i t28z omenpoufuts) U Ement ol 5 63,137; hentodiabapines 1htPateht No.Sr2885bh adB- 1 a,

i nterferon tl{eeliké)l. p);
Devices for the preparation of combinatorial libraries are commercially
available (see, e.g., 357 MPS, 390 MPS, Advanced Chem Tech, Louisville KY;
Symphony, Rainin, Woburn MA; 433A Applied Biosystems, Foster City CA; 9050 Plus,
25  Millipore, Bedford, MA).

A number of well known robotic systems have also been developed for

solution phase chemistries. These systems includes automated workstations like the
automated synthesis apparatus developed by Takeda Chemical Industries, LTD. (Osaka,
Japan) and many robotic systems utilizing robotic arms (Zymate II, Zymark Corporation,
30 Hopkinton MA; Orca, Hewlett-Packard, Palo Alto CA), which mimic the manual
synthetic operations performed by a chemist. Any of the above devices are suitable for
use with the presént invention. The nature and implementation of modifications to these
devices (if any) so that they can operate as discussed herein will be apparent to persons

skilled in the relevant art. In addition, numerous combinatorial libraries are themselves
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(o) etanercept (Enbrel(r)), (p) antibody therapies such as orthoclddeine 2005
(OKT3), daclizumab (Zenapax(r)), infliximb (Rem cade(r)), basiliximb
(Sinmulect(r)) and anti-CD40 ligand antibodies (e.g., MRP-1); and (q) other
conpounds 5-ami nosalicylic acid and prodrugs thereo

hydr oxychl or 802’& n4e3, D-penicillam ne, antinetabolites s%gﬁugﬂgﬁsﬁo

azat hi oprene and 6-nercaptopurine, and cytotoxic cancer chenotherapeutic

agents. Thecomﬁérgbmy available (@de etgh@mmmaunﬁlwfonwmmﬁsmaicowmﬂﬁiﬁ;i on to the

second acti re w |.| _depend the effective
dose of. eac s "eﬁ?“'s @y gPeé‘ﬁt?aitﬂﬁ&"Sé?‘f’&Ff‘?f 'PQQ&I‘T“XW‘II be

used. Thus,PAma@karwc&nceéhﬁimlﬂ:wm%md of the present invention is

conmbined with an NS t i ght tio of the conpound of the present 29 3
June 2005 WO ozms%%ﬁ@éﬁfr B%‘&PE&FR%% Ehsghrer Granticategaprothey | |

general I'y r giogetidsioP tcorhfARdsimiybeabas tedt alddRBinatoRAI1ofHREPHRAY about 200: 1

to about 1:200, Conbinations of .a conpound of the present invention and

ot her acti v@’“f“ﬂfﬁraéﬂg‘“eﬁ’t'%b%ﬁ’ﬁﬂ"te@%é‘P&PF‘S"C&?’gEP“B@ (Rﬁ’tFWa}f“P%t%ff or enent i oned

range, but idhpRaeds). CiheAssat irSyhiBAlyldéferdd &Fschbn ﬁ?%"ef&hé}ﬁ&él\ﬁﬁrahéﬁfyed' ent should
be used. 5 I mmunosuppressants within the ssefp the present "i nvention
fq

further i ndtqyeating fhgpssay geniand prowring gomppundsdiqm,#iysPavenieptApRIoato ERL 08O,

FTY720, CTLfsds, wifidhladrPQfikal yhﬁﬂﬁ%‘aﬁﬂel%é’ f"in%ﬁcr@ﬁt%m{iﬁ% hicd i) plad@cl i zumab
(Zenapaxér)) and basi | xi mab mul ec , and anti tgg %/te gl obul i ns

such as 1€ hyWsefospasaysk . Prvfﬁrrqs&\swﬂnw&? ¢n}m}9¢réwpr ishibision o6 KER? eepfdie present
met hods areggifpgcted to 10 the treatnent or prevention of nultiple
sclerosis using a conpound of the invention either alone or in conbination
with a second ther apféwh|t1§0w§elﬁtscrs@lrscsvwn8farmnnb@qrq@lbrrawlabb\(meg.

I T

cycl ophosp nat i on e practi t| oner can
adni ni st er Iastowrebisiat.i Bilendn €A recisio Syplems, ilux. d‘@eckMA efic.)afirsei st rati on can

be sequenti I r tggp n t he
pr esent f:fpmet‘oﬁétglmS'LtgleﬂlyS Hoe(? eoeh&%gm%%h} > lHél?drreq\:?lp %raé(\s%ﬁ oﬁg%@egr heumat oid
arthritis, Mudr@pmsidgenmcﬂnpmbmbnafand ﬁh&rqadmgmﬁtlmnmpmplat&nn datstozfspd ei t her
al one or i n C:%”rtfétn%t{%n SWl t a seco dDes eru{,ll ehiﬁﬁ ent SUEI ect egl fromthe
group consi®€Ph R8T e R @i R BRRHE LB e,
cycl ospor i reartAip aE)pram chigh degrasef ﬂemtﬁlmynndmisto(rmmrcaﬂema)n)factﬁersef aner cept
(Enbrel (1) )shchasljlfgtgmng ;];rlo%dg crlleqalf%h' 5850@619901-‘%%?0%?1@11 throughput systems. Thus, for

20  example, Zymark Corp. provides technical bulletins describing screening systems for

detecting the modulation of gene transcription, ligand binding, and the like.

EXAMPLES
25
Reagents and solvents used below can be obtained from commercial
sources such as Aldrich Chemical Co. (Milwaukee, Wisconsin, USA). 'H-NMR spectra
were recorded on a Varian Gemini 400 MHz NMR spectrometer. Significant peaks are
tabulated in the order: number of protons, multiplicity (s, singlet; d, doublet; t, triplet; q,
30 quartet; m, multiplet; br 5 broad singlet) and coupling constant(s) in Hertz (Hz). Electron
_ Ionization (EI) mass spectra were recorded on a Hewlett Packard 5989A mass
spectrometer. Mass spectrometry results are reported as the ratio of mass over charge,
followed by the relative abundance of each ion (in parentheses). In tables, a single m/e

value is reported for the M+H (or, as noted, M-H) ion containing the most common
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In yet other particularly preferred enbodi ments, the present nethasune 2005
directed to the treatnent or prevention of an organ transplant condition
wherein the conpound of the invention is used alone or in conbination with
a second tQer ic agent selected fromthe group cogsisti f

cycl osporiﬁ@"%@ﬁﬁé- 506, rapamyciry 25 nycophenol ate, p?@&ﬁigoégﬁgoge

azat hi oprene, cycl ophospham de and an antil ynphocyte globulin. In yet

anot her as psiaric idobpe rissae ipattems@Biréspandité e dkkestedBinnold $n 1Dcasa¢al uat e

tati i fi i st tagoni sts of .CXCR3 ti di ngly,
he” pr osent TR0 PORHIRS BN BEF SEFPaM T TLss B CRUCEI CBABGHIES | n 1 ne

pr gpiar at i orr:Paamld KIS ?ﬁctﬁkpr%&nﬁ@@ﬁﬁﬁ&xﬁ?er&ﬁﬁgﬂﬁ Hmrloomgmgnmhi ch .
nodul ate t .activity of t CX cheppkine re tor. For exanple, the
conmpounds ¢ el‘YW'sNP‘i‘ﬁ;’gﬁ fhe 8?\533? 8@%?1&'?‘%‘&%@%356' éﬂ%bf‘l&ff‘ﬁ“"ﬁut ants,
which are exsehiuedtwidiaRNvergsdhe ifito iR maPSRctRMER wiseReH8d FomFur t her nor e,
t he corrpounl%z)_ of this i nv&nti on are useful in establ.ishing or determning

[

the bi ndi ng!%8it¢ L00Spltes ol copppyednrawd beanalygeddrdreposienbimade s®8pt or, e. g.

by conpet i ti:vgeionihilbivatedBith 18 Qcebic 3418 8s ROGGiveNBN: OB\ bpRinls USO1147850 The
conmpounds of the instant inventjon are also useful for the eval uation of

putative JpBdFedibelowsauld alse beanglyzedin therestve Bt padeising 2EBHNEROAG @ ati ve to
ot her chenibgtrild@aems asifvelyisiveidl Nng CCRI, CCR2, CCR2A, CCR2B, CCR3, CCR4,
CCR5, CCR6, CCR8, CCR10, CXCR3 and CXCR4,. One of skill in the art wll
appr eci¥te that thor ough 5 eval uation of specific agonists and antagoni sts
of the above chenokine receptors hag.fagen hanmpered by the [ack of

avai lability of non-peptidyl (metabolically resistant) compounds w th high
binding affinity for these reyaghesit of Comppyndidlconpounds provi ded herein
are particularly useful in this context. Conbinatorial |ibraries of

putati ve CXCR3 agoni sts or antagonists can be screened for pharnacol ogi cal
activity in in Vhasyothests dfigompopnd b8k mpix step frdnommeiciatizlavalablaew cheni cal
entiti Wi f {] [ at e i dent.i oyl a chem cal
compou ﬁlg ( gg%ag%@ gbﬂj P%gglg%%l%gﬁpﬁgafﬂgﬁpﬁuﬁnﬁgﬂﬁsﬁ %g lﬁt t(’sy %?tg%ielr‘ ty or
activity, échepme IGKXOREsehevarkiewel thesysthttiy ronte,ofot whitlothe axpterimintyl dezileat i ng
variants Offoltot.]/e | ead conpound, and evaluating the property and activity of
t hose variant c¢onpounds. However, the current trend is to shorten the tine
scale for all aspects of drug di scichenyel 15 Because of the ability to test

| arge nunbers quickly and efficiently, high throughput
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(a} propiony! chleride, DMF, RY (b) AcO 5, 118-130°C {¢)i. 4-fluorcaniline, CHCI 5 80°C; ii.
cat NaOH, ethylene glycol, 130°C {d) Br 2 NaDAc, HOAg, 40°C {e}1-amino-2-ethoxyethane,
. EtOH, 80°C (f) decanoyl chioride, NEt 5, cat. DMAP, 1,4-dicxane
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screeni ng (HTS) methods are replaci ng conventional |ead conpound 3 June 2005
identification nethods. In one preferred enbodi nent, high throughput
screeni ng nethods involve providing a library containing a | arge nunber of
pot enti al hﬂﬁf@gﬁ )tic conpounds 20 (candidate conmpound E/U§Hﬁ%ﬂ}
"conblnatorlaﬁ emcal libraries" are then screened in one of nore assays
to identify those library nenbers (particular chem cal species or

subcl asses) that display a desired characteristic activity. The conpounds
thus identified can serve conventional "lead conpoypds”™ or can thensel ves

be used as potential or adtual thera thLcs. 25 A nbi nat ori al chem cal
library is a collectiap 'versBm@ﬂ@ ngnerated by either

chem cal synthesis or Dl 00 caﬂm c nunber of

chem cal "building bl S¥NHsuch as rDé%{:g@Fts For ex a linear

combi natorial chemcal library, such as a pol ypepto%év( , hut ei n)
library, is formed by combining a set of chem@bpidy ;,,Mﬂd_ng bl ocks cal | ed
ami no acids in every®¥¥¥raiEay for 30 a gi veBertz%ﬂgﬁunﬂ length (i.e., the

nunber of am no acids in a pol ypeptide conmpound). MIlions of chem cal
conpounds can be synthesized through such conmbinatorial m xing of chem cal

bui | di ng bl ocks (Gal h-@'ﬁ’o;ﬁ&ny]ﬁﬁmﬁ-iag%}c adid M5.9T0 ERBM terifershire M&ﬁ)n%‘?Sl)

Preparati on_and screenin nbi natorial chem cal libraries is wel

known t o® t hifs& ganthigiliq aca%r{l)t(w mamel, 1.80equing distalyed dm2G0mL d NI wes | i br ar i es

| ud b / H%?]a( I d
![(r)\c lSegtl dgédldlé{)rga? 1?’1];?3 zslhggﬁh%%émom lol%%ﬁﬁa)l\(lggg% déLi;IS Fur La I(TQE)(la)

Int. J Pepaver pide ThR 1tlo:yratnms}<3~ enqyely fetrointain integhal te(:mgm)re ofdhair e 354:
84-88), pe d nq@@; oded
peptide Ilgtrregagru"?’éga%% Y |cat ﬂc?{r‘%ﬁvé) 30?916%}9%%0?%%' &E%gen%{’]&gorrer
libraries (P&HoPmixtire wes mw\torgé/hy@@gmym tﬁnmgmdah@mon@d inthte0i es (U. S.
Pat ent ) o TR dant oi ns,
benzodi gjz)epllﬁlﬁé’gégﬁﬂéécsuhﬁlg% ?ﬁgﬁ%s é?ﬁtﬁwlﬂﬁé%iﬂé%@ggssﬁmg Acad. Sci .
USA 90: 6909 gaaBly,at mnblyﬂtmgpmgtatlp@foymdt aﬂhwhlcbltmeltwc[i&ngu dmﬁecaedé:ty al. (1992)

J. Aner. 114. 6568 L p tidom nmetics
with a Beta- %‘Enu@ﬁlg%%oen nm §$ odl ng fﬂdrsc XI% tfhe‘{%’gg‘g gmar Chem
Soc. 114: QZ&Va@ahﬁerphmermg(pmoﬁdb oegdght affcmjfmg moﬁbfwlﬁmbﬁd empr.pound

libraries (GHqR-Chy \Rir BN 50 €%, ST Try %52 (g, 28, J= 74 H2), 7.12 1,

15 1H,/=72Hz),7.60(t, 1H,/=7.1 Hz), 8.13(d, 1H, /J=6.3 Hz), 8.76 (d, 1H, J=17.8
Hz) ppm. MS (ESI) 192.1 [M-HT.

H . _
LM‘? Acetic anhydride, heal N Me

o
2-Propionytamino- 2-Ethyl-benzo(d][1,3]oxazin-4
benzoic acid {1) ~one ({il)
20 2-Ethyl-benzo[d][1,3]oxazin-4-one (III). A mixture of 46.66 g 2-

propionylamino-benzoic acid (II) (240 mmol, 1.00 equiv) suspended in 180 mL acetic
anhydride was heated to reflux (external temperature 170° to 180° C, oil bath) in a
reaction vessel fitted with a distillation head. Acetic acid was distilled from the reaction
(b.p. 116 to 118° C) over 1.5 to 2 h, after which time acetic anhydride began to distill

25 (b.p. 136 to 138° C). The reaction was equilibrated to room temperature and acetic
anhydride removed by vacuum distillation; a light yellow solid resulted from
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116: 2661), ol igocarbamate libraries (Cho et al. (1993) Science 260 daosy 2005
and/ or peptidyl phosphonate libraries (Canpbell et al. (1994) J. Og.
Chem 59:658). See, generally, Gordon et aI (1994) J. Med. Chem

37:1385-14 s;eic acid libraries (see, e.g., tra

pepti de nug%glc%%le |ibraries (see, e.g., U. . PatentEﬁgggﬁmégg 083) 15
anti body libraries (see, e.g., Vaughn et. al. (1996) Nature Bi otechnol ogy
14( 3) : 309- 3 bdjopntrasiotloffETHeAEOH4cLARA 7 The il Wowitkadowit Hvkade] @Hedt&RS, €. 0.,

Li ang et al 99 27 152 d U.S. Patent No. , 593, 853),
and smal | f&%ﬂ?f’%@%@éﬁr ?‘f‘? glf“fxé’é“ a(“ié’@“ d@%d” vackaaveE BRosBhRRYSes. Baum
(1993) C&ENi:anoxl&t mes@@s bEORHe Pellod Solid.)-nop. 330 eNtH NMR (Cb 974,
pyrrolidine ° t ent N%s g%b?SEIar?gpS 519, 134; m)r %’rﬁl no 20

conpounds, %3%%] %%t"en'fﬁﬁé) 253 BE%HGE"?”IB@thaﬂaE%p’V fidd, HWS PEEZbnt No.
5,288, 514; angd, tIHeJJ=Bk@z) 7584, fmsf,i% ffzhsao;rfﬁf)r@is —C‘ngfznpt orial

|l ibraries are commer avai | abl e” (see,

Advanced ChEW‘TM@I{ESﬁg_))Uﬁé\iMH]e KY: Syrrphony, Ral n| n W)burn MA: 433A
Applied Biosystens, Foster City CA, 9050 Plus, 25 M | 1'i pore, Bedford, M.
A nunber of well known roboti c systens have al so been devel oped for

sol ution phase chemistries.j These s%@gg’rs i ncI g omat ed workstations

| i ke the autonmated syn Si akeda Chem cal
| ndustries, LTD. (GCsaka, 'Ff’) ammﬂg{f"'ro @syst ems utilizing robotic

arms (Zymate |1, ZymaeknGRrdpakatd on, 30 Hopk O es,
Hew ett - Packard, Palo Al tﬂ‘e((f!A) whi ch mm c %%&%g%ﬂ'ﬂf’a yn'\’if synt hetic

oper ati ons perfornmed m st f the above devices are sui t abl e

for ‘'use with the pr %?ﬁﬂ? 3'('?1@8%"?’8??13’8‘%@‘1?1‘5{‘@!‘54&\48 GV solndine b §-3h of

nodi ficaoi omthqu;em@aes]od&m £-86e (111§ (483 ¥ImA0L. @ohsahw? Fgy.operate as
ersons _skilled in the relevant art.

di ed re| n.w | ent . to
I Insggglstl ont® (?Q 9587?% ﬁ%‘&“l"&fhs’fof"ﬁﬂa’rq Saul ghlgroforra paghspied to 32 3 June

2005 WO 0 Rtk Br B K4t wheh tdROf/chhSieHe R Bimbsin i DredtAld RPL 65 See €. 9.,
Contzenex, Plnceton NJ: Asinex, Mscow, Russia; Tripos, Inc., 'St. Louis

MO, Chenst af0% 1¢igne Wbern). Theeiprgfor mapreaoreida d+e andthe erulng sofd;  Mar t ek
Bi 0SCi enceSsusfealed i PrmlVBinyRh col'igﬂalytﬁtraﬁibgﬁkmﬁo ﬁ;)’d?oxﬁd?:r 86 fig, Presence,

1 a?ﬁﬁ
absence, quantifijcation, or éoﬁ properties arti cul ar onpounds may
be usedl% o 4%mmoh 00bHeaund s addpd 1o|tmraw91rq, Which was heated fo 14010 150° C

(external temperature, oil bath). After 10 h, the reaction was removed from heat and
equilibrated to room temperature; upon cooling a precipitate formed. The cooled reaction
product mixture was acidified with 2 mL aqueous 5% hydrochloric acid solution and
suspended in 20 mL cold water. The solid was collected by vacuum filtration, rinsing
20 with cold water (2 x 50 mL) and cold isopropyl alcohol (2 x 50 mL). The air-dried solid
was recrystallized from isopropyl alcohol, affording 10.62 g tan-white needles. m.p.,
178.3° C. '"HNMR (CDCl3) 3 1.25 (t, 3H, J= 7.4 Hz), 2.46 (g, 2H,J=7.4Hz), 7.26 (d,
2H, J=6.4 Hz), 7.27 (d, 2H, /= 6.4 Hz), 748 (t, 1H, J= 6.8 Hz), 7.73 - 7.81 (m, 2H),
8.27(d, 1H, J=7.96 Hz) ppm. MS (ESI") 269.1 [MH]". |

. F
Brz, NaQAC
(P Me HOAG,40° C N e
Br
2-Ethyl-_3-(4-ﬂ.uoro-phenyl}-3 2-(1-Bromo-athyly-3-{4-fluore-phenyl}-
H-quinazolin-4-ong (IV) - 3H-quinazolin-4-one (V)

25
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contains a large nunber of potential therapeutic compounds (potentddiune 2005
nodul at or conpounds). The assays are typically designed to screen |arge

chemcal libraries by automating the assay steps and providi ng conpounds
fromany coRyghigpt source to assays, which are typicglhy, Jkﬁ%b” paral | el
(e.g., in mcrotiter formats on mcrotiter plates 10|nr08 I C assays).

Preferred assays detect enhancenent or inhibition of CXCR3 receptor
function. High thr ou@Hmomﬂbﬂhﬁﬂyﬂsmpb@m‘!)dﬂeqmmoﬁn-d'fcmb V). &eai | abl e (see

e.g., Zynmar r ) | i ng or OH
Becicman 1 e isiioh oot PR 0 Mororflhyr e gthEBlne LTIV GE a0 MR ™ o i
MA;, etc.). Tlﬁé@a;uis&amylsmagrmdtuyrpaoeatel(gd Antroha 26 eguit) dissolpedio 88mies, i ncl udi ng
and 1 nal r SAgF AN AP b PR PR e BB LT For e
assay. Tlﬁeseddumnfﬁngtﬂraadmllmosyﬁt mrmL[brcmunei% hmgimltlmﬂcquhpmts ralnglac¢igipi d sStart

| f flexi t tion. Th
manr act ur eFetigre St PORE Uk sprBidatdiih FREs T BT BAERL B0EF  ous i gh
t hr oughput mﬂtm an ddditionalf60 mi Gfienveltigh time PlyTrimdicatebidIV emaied@s=t echni cal

bulletins d pl en for detectin the du tion of
gene transc(ﬁi% 6"rf'q%’1 g%d“b?’%ﬂ% &g'ﬁnﬁﬁteﬁoﬁ%‘e?qsl?@xme Z@gReagent s
and sol vent mLum&ﬂ.'helrﬁthﬁgﬂqtb&spﬁﬁcm nBeliré, WipEoipiTete, Gﬂraalstlrréﬂ%go@(ﬁﬁlys uch as

Aldrlch en Wsconsm H-NI\/R ectra wer e
recor dec!l té”%&l’ﬁ tﬁ‘ﬁp"((’ﬂ‘ﬁ ﬁﬁ tﬂﬁg F?%&)%,@FB}W&CS}"Q Faligint peaks are

t abul ated i ﬂnsﬁr{gamﬂll’\ﬁﬁih (can m#qgrwawr (@i 86 ﬁn;;audrwidtmop}dpgu AdbhdIgs0 _Lngl et d,
doublet; t,_triplet quartet; .in, multi , broad S|ngl et) and

coupl i ng coR&tss «Etvgadq%ﬂ ’Wﬂ“’z‘“’(e OSP*Ef‘J@&?%Wd%P&ﬂn%% Mbding=P$1 885% “spectra
ver e recordﬁﬁhe%wmlﬁewseéotc PaGR! ctcﬁ@%gs\z 0881 -9 %m@ﬁ BAALS g, OGS

spect r onet I’¥ results are rep orted as the ra mass over charge
H

fol | oned byZHhé16 Giddtlit, d a%&ﬁ&abce“ HHz.dat R.4iHm 7(24r(dtpélrlehfﬁeﬂsfé%)fz—l n tables,

a singl gs Q 1 € i on

cont ai anSng ?%}Mﬁb%(dé?rgﬁgn %g?—% junge‘igéozgﬁvégé}/%g?ﬂ% g&%@@/ 47850

at om c i sot »pe@:, IHsbtopeHpak £E€0HEZ) ppmy MSBRY) 348.a [vET]Expect ed fornula in all
cases. Electrospray ionization (ESI) nmass spectronetry anal ysis was

conducted on a Hew ett -

F jog
r@/ b O
- e
N AMe E{OH, heat "

Br \/\0

Me

2-(1-Bromo-ethyl}-3-(4-uoro-phenyi)- 3-(4-Fluoro-phenyl)-2-[1-{2-methoxy-ethylamino)-
3H-quinazolin4-one (V} sthyll-3H-quinazotin-4-one (V1)

3-(4-Fluorophenyl)-2-{1-(2-methoxy-ethylamino)-ethyl]-3H-
20  quinazolin-4-one (VI). A solution of 242 mg from 2-(1-bromoethyl)-3-(4-fluorophenyl)-
- 3H-quinazolin-4-one (V) (0.697 mmol, 1.00 equiv) and 160 ul 1-amino-2-
methoxyethane (1.81 mmol, 2.60 equiv) in 5 mL absolute ethanol was heated to reflux for
- 26 h then concentrated in vacuo fo remove the ethanol. The resulting yellow foam was
. partitioned between dichloromethane and aqueous saturated sodium bicarbonate solution
25 (25 mL each). The éeparated aqueous layer was extracted again with dichloromethane
(20 mL). Combined organic extracts were dried over sedium sulfate, filtered, and
concentrated in vacuo to yicld a yellow foam. The crude product was purified by
chromatography on silica gel (3.5 cm o.d. x 12 ¢m h) eluting with 5% methanol in
chloroform, Fractions containing product at Ry = 0.31, 5% methanol in chloroform, were

30 ‘combined and concentrated in vacuo to afford 220 mg product as a light yellow foam. 'H
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Packard 1100 MSD el ectrospray nass spectrometer using the HP1 100 Hume @005
sanple delivery. Normally the anal yte was di ssolved in nethanol at
0.1ng/m. and 1 microliter 5 was infused with the delivery solvent into the

mass spect whi ch scanned from 100 to 1500 dal |.. compounds
coul d be ana yé’%@f‘si n the positive ESI node, using 1: ltpgg@%ocl)ﬁ\%”ri | e/ wat er

wth 1% acetic acid as the delivery solvent. The conpounds provided bel ow

coul d al spl bm/ Ea(t}l:b(yz)eﬁdjﬁ:’@HEJﬁeﬁgmi),\aﬁﬂ? s,mH)je,Sltt(tﬁiiinH-I,Zﬂ?th 4 MG f i 2}0 .
oun
oo 1L EALTE G5 8 AAEAI P s TR T,
B ool o po3an b dFS AT LIRS AHE), DD SRAOTAD] T AT waLfLHAS Lo T one
oot o Tl e bkt B R A -y 1D, BRSBTS

-~ 1H2H | ppmHS (BéT M2 MH]t N 111 O F Or~I1 c\ tI N AOM / N~~Me
IV V 0)1~0~ 1 0 o-~- el IIJI\\\~~~~ / Ne/ uo M H\/-OMe M' VM VI

1.01
F F
/@z decanoyl chiotide, NEts,
cat. DMAP
NJ\rMe 1.4-dioxang, RT N Me

HN e MB\/\/\/\/\H/N\/\OMe

e}

Decanoic acid
{1-{3-(4-luoro-phenyl)-4-oxo-3,4-dihydro-quinazolin-2
-yi]-ethyl}-(2-methoxy-ethyl}-amide {1.01)

et ks
Compound 1.01. To a solution of 130 mg 3-(4-fluorophenyl)-2-{1-(2-

10 methoxy-ethylamino)-ethyl]-3H-quinazolin-4-one (VI) (0.381 mmol, 1.00 equiv), 59 uL
triethylamine (0.419 mmol, 1.10 equiv), and 2 mg DMAP (16 umol, 0.04 equiv)
dissolved in 3 mL 1,4-dioxane at room temperature was added 79 pL neat decanoyl
chloride (0.381 mmol, 1.00 equiv); a colorless precipitate developed. The reaction
mixture was stirred overnight at room temperature then concentrated iz vacuo to remove

15  the dioxane. The resulting concentrate was partitioned between dichloromethane and
aqueous saturated sodium bicarbonate solution (20 mL each). The separated aqueous
layer was extracted again with dichloromethane (15 mL} and the combined organic
extracts dried over sodium sulfate, filtered, and concentrated in vacuo to yield a yellow,
glassy oil. The crude product was purified by chromatography on silica gel (2.5 cm o.d. x

20 10 cm h) eluting with a gradient of 20 to 25% ethyl acetate in hexane. Fractions
containing product at Rq= 0.84, 5% methanol in chloroform, were combined and
concentrated in vacuo to afford 120 mg of a colorless solid. m.p. 71.4° C. '"H NMR (d;-
DMSO; T=140°C) 6 0.90(t, 3H, J=7.2 Hz), 1.18 — 1.44 (m, 14H), 1.44 (d, 3H,J=7.2
Hz), 1.98 — 2.08 (m, 2H), 3.11 (s, 3H), 3.33 - 3.52 (m, 4H), 5.11 (br q, 1H, J= 6.0 Hz),

- 25 7.32(brm, 3H), 7.49 (br m, 1H), 7.55 (ddd, 1H, J; = 1.2 Hz, J, = 7.6 Hz, J; = 8.0 Hz),
| 7.73 (4, 1H, J= 8.0 Hz), 7.85 (ddd, 1H, J, = 1.2 Hz, J, = 7.2 Hz, J; = 8.4 Hz), 8.15 (dd,
1H, J; = 1.6 Hz, J, = 8.0 Hz) ppm. At room temperature, compound exists as a mixture
of cis/trans amide rotamers, ca. 1:1 determined by integration of characteristic 'H NMR
peaks (CDCls, T = 25° C) at Sminor 4.78 (q, 1.0H, J = 7.2 Hz)} and 8ymajor 5.33(q, 1.2H, J =
30 7.2 Hz)ppm. MS (EST) 4964 [MH]*
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(a) propionyl chloride, DMF, RT (b) AcO 2.118-130-C (C) i, 4-1Iuordbdtine 2005
S CHCG , 80'C ii. cal NaOH, ethylene glycol, 130c (d) Br 2, NaQAc, HOAC

40C (e) 1- am no- Ret hoxyet hane, EtOH. 80' C (Q decanoyl chloride. NEt 3 rat.
DVAP. 1, 4. di 34 3 June 2005 WO 02/083143 PCT/ USO OH

pr opi ony| HohaRgeS ) ()! N2 DVF, RT NH O)--~- Me SFGESRtS O b (1)

2- Propi onyl am no- benzoic acid (lI1) 2-Propionylam no-benzoic acid (lI1). To

a roomtenperature solution of 5 50.22 g anthranilic acid (lI) (370 nmol,

1. 00 equiv) dissolved in 200 r ed 35.0 nL propionyl
chloride (400 nmol, 1.10 equi %"%F%%%ﬁ@?“%g%?“ on funnel over 1.5 h.

The addition rate was sl ow enough to maintain internal tenperature of the
reaction below 38 C. Upon conpl eted additi f the acid chloride, the

het er ogeneous reaction m xture was sii rg@’gr 2.5 h at anbi ent
tenperature and then poured into 160 0 wat er. The resulting water/ DV
m xture, with white precipitate, was NF vi gorously at anbi ent

tenperature for one h, after d was collected by vacuum
filtration, rinsing the solid with cold water Q x 100 nlL). The product was
dried in vacuo over phosphorous perfeaxede overni ght affording 48.04 g of a
white solid. mp. 120.10C. 9"%&&5&5&%‘5&@3&%@%@69“, 3H, J= 7.4 Hz), 2.52
(g, 2H, 8= 7.4 Hz), 7.12 (t, 15 IH J= 7.2 Hz), 7.60 (t, IH J= 7.1 Hz),
8.13 (d, I'H J= 6.3 Hompouhd 102 wds préfdrediisllofvifl thElgynttRisbf dapodndf)o1192. 1

LMH Dl ohteide OB deny e Mg, (G T opLen g o
2- Et hyl - benzgihedilyhpkélidakivas dsed iestdpl d ihgtead Hf P difnbthRafinod fa@frobihaie.
Characterization data for compound 1.02 follows: colorless, viscous oil. "H NMR similar
10 to spectrum for compound 1.01: a mixture of cis/trans amide rotamers in ca. 2:1 (CDCl;;
T =25° C) characteristic resonance peaks at 8minor 4.78 (q, 1.0H, J= 6.8 Hz) and Spmjor
5.33(q, 1.8H, J=7.6 Hz) ppm. MS (ESI") 535.4 [MH]"

Synthesis of Compound 1.03
4 F
(L
Mﬁ\/\/\/\/\n/N\/\
0

Decanoie acid
{1-[3-(4-Ruoro-phenyl}-4-oxo-3 4-dihydro-quinazolin-2-vi]-
15 ethyi}-{2-merpholin-4-yl-ethyl}-amide { 1.03)

Compound 1.03 was prepared following the synthesis of compound 1.01
described above. Method 1 was followed for the synthetic sequence, wherein 1-(2-
Aminoethyl)morpholine was used in step e instead of 2-(dimethylamino)-1-aminoethane.
_ Characterization data for compound 1.03 follows: colorless, viscous oil. '"H NMR (ds-
20 DMSO; T =140°C) 5 0.89 (t, 3H, /= 6.8 Hz), 1.18 — 1.46 (m, 14H), 1.46 (d, 3H, /= 6.4
Hz), 1.98 - 2.08 (m, 2H), 2.23 - 2.34 (m, 5H), 2.47 (ddd, IH, ,/; = 6.0 Hz, /; = 8.8 Hz,
J;=14.4 Hz), 3.31 (ddd, 1H, ,J; =5.6 Hz, J; = 8.4 Hz, J; = 14.4 Hz), 3.39 — 3.49 (m,
5H), 5.10 (br q, 1H), 7.32 (br m, 3H), 7.51 (br m, 1H), 7.56 (ddd, 1H, J; = 0.8 Hz, J; = J;
=8.0Hz), 7.72 (d, 1H, J= 7.6 Hz), 7.86 (ddd, 1H, J; = 1.6 Hz, /= 7.2 Hz, J; = 8.4 Hz),
25 8.15(dd, 1H, J; = 0.8 Hz, /= 7.2 Hz) ppm. Atroom temperature, compound exists as a
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pr opi onyl ani no-benzoic acid (1) (240 nmol, 1.00 equiv) suspended 3 dui 2R05
acetic anhydride was heated to reflux (external tenperature 170 to 180 C
oil bath) in a reaction vessel fitted with a distillation head. Acetic

aci d was diyplorhsse fromthe reaction (b.p. 116 to 118 g}mg}ﬁﬁ;&t} 5to 2 h,
after which tine acetic anhydride began to distill p. 136 to 138 Q

The reaction was equilibrated to roomtenperature and acetic anhydride
renoved by ma@uaﬁf@ﬁ/tsqﬂﬁﬂmdwcerﬂ@D(Flgﬂ't—%@IQ)emr@m@rp@suﬂccwké stom 35 3

June 2005 P 78 [P ction

sol ution. o sol %m]%gjt r%;r‘(ﬁjzﬁg% %"“%@"Fz’%&rgﬁe %té%qé’g{"éy%gggﬁi ltration (3
x 100 nmL voiiilrﬁe[MIﬂf hexane), and then dried in vacuo over phosphorous
pentoxide to afford 33.26 g of a light yellowsolid. mp. 83.9 C. "H NWR
(cbc13) 6 1.37 (t, 3H, J=7.6 Hz), 2.73 (g, 2H, J= 7.6 Hz), 7.49 (t, III,
J) = 1.15Hz, J2 = 7.6 Hz), 5 Syrﬁlﬁes(sdfC&MpoMBoM Hz), 7.78 (t, 1H Jj= 1.5
Hz, J2 = 7.2 Hz), 8.18 (d, IH, J- 7 0 Hz) m M (ESI) 176.1 [WMH+. OF
CHG , -heat ~Me fl. eaiylemU. t NaOH, heat 2-Ethyl -benzo(
d][l 3loxazi n4 2t hyl 3. (4- quoro phe e (1'1'1) Hqui nazdi n4ane ( 1V)
2- Et hyl - 3- (4-f1 uor ophenyl ) - 3H qui na ne (IV) A solution of 8.50 10
2-ethyl -benzo[d] 1, 3] oxazi n-ww 1.00 equiv) and 6.27 ¢
4- fluoroaniline (50.9 mmol, 1.05 eqU| v)o dis ed in 35 L chl orof or m was
heated to reflux for 12 h, af ime TLC indicated no conpound |1

4-fluoro-p

remai ned (Rl= 0.51, 20% al'8t @n@fﬂ'ﬁ’ aﬁ%ﬁﬁ?&% Yehl or of orm was renoved in
vacuo and the res sol i suspended_in 18 nL et hyl ene_glycol. A

catal ytic dg#&‘}s%?%lp{ﬁWﬁg&l lowing thesgaihesis of qagnppund hﬁbﬁesc@eé)a@ve'qm v) was
added to t%maﬁm%n&&eu%m&mﬁ&@ts?ﬁeﬁ& wifkBeih SL(:"-Q%&ah&l%ﬁ&&&@'

tenperature, oil bath). After 10 reacti on was renoved from heat and
equi | i br at &S tepdinysn ftl&ﬁﬁépé?ﬁﬁl@ethﬂs@wobb@mmgh@epFhmmzm@ d&@r med. The

cool ed fpeagbd Bfpound 1.04 foliows: colorless, viscous oil. 'H NMR similar to spectrum for
compound 1.01: a mixture of cis/trans amide rotamers in ca. 3:1 (CDCh; T=25°C)
characteristic resonance peaks at Siner 4.81 (q, 1.0H, J= 6.8 Hz) and 0 5.05 (q, 2.7H,
J=17.2 Hz) ppm. MS (EST") 535..3 [MH]".
Synthesis of Compound 1.05

o

QD "

2-Biphenyl-4-yl-N-{2-dimethylamino-gthyi)-N-{1
-f3-{4-fluoro-phenyl)-4-0xo-3.4-dihydro-quinazol
in-2-yl]-ethyl}-acetamide {1.05)

15

Compound 1.05 was prepared following the synthesis of compound 1.01
described above. Method 1 was followed for the synthetic sequence, wherein
biphenylacetyl chloride was used in step {instead of decanoyl chloride, Characterization

20  data for compound 1.05 follows: yellow, viscous oil. "H NMR similar to spectrum for
compound 1.01: a mixture of cis/trans amide rotamers in ca. 2:1 (CDCl3; T =25° C)
characteristic resonance peaks at Suinor 4.89 (q, 1.0H, J= 6.8 Hz) and 8ajor 5.32 (q, 1.8H,
J=6.8 Hz) ppm. MS (EST") 549.2 [MH]" |
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product mixture was acidified with 2 nL aqueous 5% hydrochl ori c a& dune 2005
solution and suspended in 20 nL cold water. The solid was coll ected by
vacuum filtration, rinsing 20 with cold water (2 x 50 nL) and cold

i sopropyl al cohol (2 x 50 nL). The air-dried solid wag re | 1ized from
i sopropyl XOMMBI43 affording 10.62 g tan-white needl esPCW%OIM%%@& 3C 'H
NVR (CDCI3) S 1.25 (t, 3H J= 7.4 Hz), 2.46 (q, 2H, J= 7.4 Hz), 7.26 (d,

2H, J= 6.4 Hz), 7.27 (d, 2H, S$ynthesis sfQompbudd1.06, 1H J= 6.8 Hz), 7.73 -
7.81 (m 2H), 8.27 (d, 1H, J= 7.96 Hz m M (ESI+) 269.1 [MH +. 25 F aF
\ Brp, NaO4c N Me HOAc, 40 C I N @Bg Et hy1- 3- (4-fl uor o- phenyl) -3

2- (1- Bronoet hyl ) - 3- (4- guor o- phe gt naz n4one (1V) 3H qul nazol | n4-one
(V) 36 3 June 2005 WD 02/08314 0

2- (1- Bronoet hyl )-3-(4-fl uor ophenfyilr)«afl nazolin-4-one (V). To a

solution of 7.084 g 2-ethyl-3-(4-#uorophenyl)-3H qui nazol i ne-4-one (I1V)
(26.40 mmol, 1.000 equiv) and 2. §fefs-S0licdam acetate (31.7 mmol, 1.20

equi v) di ssol ved in 30 niL flm, et Orgyphpn M0 C (external
tenperature; oil bath) was ad %dﬁﬁr OP\;‘E\?EE;:%? g“%gdl tion funnel a solution
of 1.36 nmL brom ne (Eﬁmgoumdﬂlﬂﬁm@@paqijbqumglthssmhegbaﬁl%]Idesmbedl c acid

over 60 mn Iet a 0 f.t 0 he reaction
was sti rredabfﬁgolgatﬁ? nasl E%%rthe gp@?“ﬁ/\%}’ﬁ eﬁ&f %&a@@hy‘% cat ed no |V
r emai neds ( Rehtoridd uéﬂusedﬁ}%qiﬂmdteaéoédmrmyi ahldnigs. aGieyackerieatioh dath &rer ogeneous

m xture was oure 400, . L ter dic

m xt ure, '@& é{ﬁog?%s W\Rkﬁ%sog PPad lg?gco¢om%n%?%s ] en%t enper at ur e
for two h th@om@ﬁmhhﬁiterewﬁas/ﬁMSlaﬁﬁﬁeeﬁtahyrsmulxltr’(@]i)(l’l]t;,r’la# R$FC) rinsing
with warm (ca. 40 0O

The o1 1 d vARameb) INEURER Y SretToEoMORs et oo Do AR

affordlng 858159;3 3.0 S 8! gk)ngp *8 C. 'H NMR (CDA 3) 8206(d
J = 0.016p, Zﬁcg mbﬁ 0166? 6 (ddd, IH, J, = 2.4 Hz, J2 =

4.8 Hz, 103 = 8 4 ), 7 2 (dt, 1H J, -y 8 Hz, J2 = 15 8.0 Hz), 7.28 (dt,
1H, J1= 2.8 Hz, J2 = 8.4 Hz), 73}5.153;@9(3&%0@@1,377.80 - 7.81 (m 2H),

o

N, Me @
Me\/\/v\/\rr oA
Q
Decanoic acid

{143-{4-fluoro-phenyl)-4-oxo-3 4-dihydre-quinazolin-2-yl]-¢
thyl}-(3-imidazol-1-yl-propyl)-amide ( 1.07)

15 Compound 1.07 was prepared following the synthesis of 1.01 described
above. Method 1 was followed for the synthetic sequence, wherein 3-(3-Aminopropyl)-
(3H)-imidazole was used in step e instead of 2-(Dimethylamino)-1-aminoethane.
Characterization data for compound 1.07 follows: colorless, viscous oil. '"H NMR similar
to spectrum for compound 1.01: a mixture of cis/trans amide rotamers in ca. 1:1 (CDCl3;

20 T =25°C) determined by integration of characteristic resonance peaks at 8minor 4.77 (q,

| 1.0H, J = 6.8 Hz) and 850 5.28 (g, 1.1H, J = 7.6 Hz) ppm. MS (ESI") 546.3 [MH]J"
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0.8 Hz, J2 = 8.0 Hz) ppm M (ESf') 348.0 [ M]3 June 2005
| OH, heat Br H -7'QOWa

4-f 1 uor o- phenyl) -

. [ 142- met hoxy- el hyl ami no) - 3H. qui ngzplinAe (V)

8.28 (dt, 1H, J, =
I ~1 M "/ IV M
241- Br ono- et hyl ) - 3-(
3- (4- Fl uor goraeaN;- 2. [
et hyl } 3H qui nazt :1\93 one (VI)
3-(4-Fl uorophenyl)-2-[1-(2-nmet hoxy-ethyl am no)-ethyl]-3H 20
qui nazolin-4-one (VI). A solution of 242 ng from
2-(1-bronoet hyl ) - 3- (4-f 1 uor opR&iiKLslsof BorBbaRPEZS | N-4-one (V) (0.697 mmol
1.00 equiv) and 160 L 1-am no-gﬂ:t rrestohoxy thane (1.81 mmol, 2.60 equiv) in 5
mL. absol ute et hanol was heated to reflux for 26 h then concentrated in
vacuo to renove the ethanol. The resul ting.yell ow foamwas partitioned
bet ween di chl oronet hane and aqueous saflurlatkd sodi um bi carbonate sol ution
25 (25 nL each). The separated aque lfayer was extracted again with
di chl oronet hane (20 nL). Conbi ned of gdnNC exyr&ts were dried over sodium
sulfate, filtered, and conc ; actre™ yield a yell ow foam The
crude product was purified by chromato@raphy on silica get (3.5 cmo.d. X
12 cmh) eluting with 5% et hanol .1 @ecenedaddior of orm, Fractions containing
product at Rr= 0.31, 5% netlf‘]%& Hﬁgﬁ%ﬁ: yls'mgm a@iaimf)s)were 30 conbi ned and
concent rgalt ed in vacuo to afford 220 ng product as a light yellow foam I|H
37 3 June 2005 WO 02/083143 PCT/USO /47850 NWR (CDC13) 8 1.26 (d, 3H, J=
6.4 Hz), 2.35 (br s,Cdofoundi.08wihsdéehared fbllodingthesydthédts of d@mpound101 Hz, I3 =
10.4 Hz), 2,71 d, IH, J = w 92 = 7.2 Hz, J3 =11 Hz), 3.27 (s,
3h) 5. 6 dergbibois Myt gveg oy frthe g sgimcs igtn 19856 ( aH),
fie (4 ottt o et o mibatiin- 1 T2 (00

. ] =1. =0. . +
d 2?: :an oyl ¢ Eﬂl’lgﬁ,lqealéfle. {Q@p\gcteﬁ%’a@io OL():qtqp\?\qu}):lplr.r(lJS fol ov&gs: pale yellow glas[s.Miq

10 NMR similar to spectrum for compound 1.01: a mixture of cis/trans amide rotamers in ca.
2:1 (CDClIs; T = 25° C) determined by integration of characteristic resonance peaks at
Brminor 4.77 (g, 1.0H, J= 6.4 Hz) and 8,yier 5.38 (q, 1.8H, J=7.2 Hz) ppm. MS (ESI*)
565.4 [MH]"

15 Synthesis of Compounnd 1.09

oYL

N-{2-Dimethylamino-ethyl)-N-{1-[3-{4-flugro-phenyl)-4-
oxe-3 4-dihydro-quinazolin-2-yl}-ethyl}-2-
phenyl-acetamide (1.08)

Compound 1.09 was prepared following the synthesis of 1.01 described
20 above. Method 1 was followed for the synthetic sequence, wherein biphenylcarbonyl
chloride was used in step f instead of decanoyl chloride. Characterization data for
compound 1.09 follows: white solid. m.p. =153.0° C. '"H NMR (ds-DMSO; T = 140° C)
5 1.42(d, 3H,J=17.2 Hz), 2.07 (s, 6H), 2.26 (ddd, 1H, J, = 5.6 Hz, J; =92 Hz, J; = 124
Hz), 2.46 (ddd, 1H, ./;=5.2 Hz, /;=9.2 Hz, J;= 144 Hz), 3.36 (d, 1H, J=15.2 Hz),
25 3.38(ddd, 1H,J; =52 Hz,J, =88 Hz, J; = 14.8 Hz}, 3.49 (ddd, 1H, /; =6.0 Hz, J/;=9.2
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N Me 1,4-dioxane. FIT NM NN -17Me /---i~/~OMVe fO-~I 3 June 2005
3-(4-Fl uor o- phenyl ) -241- (2- et hoxy- et hyl am no) - Decanoi c acid '
et hyl ] - 3H qui nazol i n4ano (VI) (1-

3-(4-fluor 2} E - 4- ox0- 3, 4- di hydr o- qui nazol i n-2
-yl ]-ethyl Y? oxy-ethyl amde (1.01) Conpound 1.0
130 ng 3-(4-fluorophenyl)-2-11-(2- 10
met hoxy- et hiikami=neR 2}, 3y50](d, IH; geilaazi),isns-(qnel, §¥16)8 K), BRIdyatl/ = 716 00

gqgiél\/)eqw V) hz)el g(gé*hﬁ-tgmf;fgg)nlf%&g"ﬁfc{ka%@]}%.?r oom)ezggfbéf’hnsgpv\vgs gégegogg

L neat decansy({brng MR 7156 @dddO1BT1= M1z, J,5= DPHe Gy =8)0 He, T (@ IlBss=-Tr ecipitate

Uhen concentPal SER Hhd oS bt Eraiag ha M ganes et L&BRARG o 1 °

concent r ait €8 9as) . tAttrb&ﬂ%pbﬁiu\“@e&n}ﬂiuﬁdlb@ﬁ%trﬂﬂﬂmﬁa oT0d/traCHAC QIS sat urated
sodi um bi car bonat e soI ution ach). The separ aLed agueous |ayer was

extract ed afffmETswia &l (ﬁ?@ﬁbo?oﬁét%@“{“ 5d by integraton ¢ ShABHBIHRd or gani ¢
extracts drfes'odla.%%m%mggu%ukrim JEislstien agh 5,308.3000 0, alegdiz)n vacuo to
yield a yellow, glassy oil e crude product ‘was purified by

chr onmat ogr apty Mﬁ(@ﬁﬂ)ﬂ&é%@ﬁ](z 5 cmo.d. x 20 10 cmh) eluting with a
gradi ent of 20 to 25% et hyl acetate in hexane. Fractions containing
product at Rf = 0.84, 5% nethanol in chloroform were conbined and

concent i@ted in vacuo to aff ofynthess ofomporndbldyr|ess solid. mp. 71.4 C
"H NVR (d6- DMSO, T = 140 ¢ 8 0.90 (t, 3H, J=7.2 Hz), 1.18 -1.44 (m
14H),  1.44 (d, 3H J=7.2 Hz), 1.98 - 2.08 (m 2H), 3.11 (s, "3H), 3.33 -
3.52 (m 4H), 5.11 (br q, 1H, J= 6. Ef\) 7.32 (br in, 3H, 7.49 (br in,

CT/TS01/47850
f ﬂfs 3ol ution of

1H), 7.55 (ddd, 1H, Jf = 1.2 Hz, J2 , J3=28.0 H), 7.73 (d, 1H,

J=8.0 Hz), 7.85 (ddd, 1H, J, ='1.2 N =7 Hz, Jj =8.4 Hz), 8.15
(dd, I H Jy = 1.6 Hz, J2 =wmd. oom t enper ature, conpound
exists as a mxture of ci s/trans arri defirotanerls, ca. 1:1 determ ned by
integration of characteristic peaJ<s (CbA3, T =25 C at Smnor

4.78 (g, 1.0H, J=7.2 Hz)uamuosmymm s-Daroppzoido-@ibthyy J= 30 7.2 Hz) ppm MBS
(ESI) 496.4 [MH + 38 3 June BEOS™-Aprsidraogsrus®CT/ usol/ 47850 Synt hesi s of
Compound 1.02

Compound 1.1 was prepared following the synthesis of 1.01 described
15 above. Method 1 was followed for the synthetic sequence, wherein 5-(2-
Aminoethyf)imidazole was used in step e instead of 2-(Dimethylamino)-1-aminoethane.
Characterization data for compound 1.10 follows: yellow, viscous oil. 'H NMR similar to
spectrum for compound 1.01: a mixture of cis/trans amide rotamers in ca. 3:2 (CDCl3; T
= 25° C) determined by integration of characteristic resonance peaks at Sminor 4.77 (q,
20 1.0H,J=6.8 Hz) and Smajor 5.37 (g, 1.6H, J=6.8 Hz) ppm. MS (ESI") 577.4 [MH]"

Synthesis of Compound 1.11
ey
soe:
\/\N,Me

N-(2-Dimethylamino-gthyl)- N 1-[3-(4-fluoro-phenyl}
-4-ax0-3,4-dihydre-quinazolin-2-yl}-ethyl}-2-
p-lolyl-acetamide { £.11)
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F MeN~~ V 'O Decanoic acid 3 June 2005
{1-(3-(4-fluoro-phenyl)-4oxo- 3, 4. di hydr o- qui nazol i n- 2.

Nl el hyl)-(2-pyrrolidin-1-ylelhyl)-amde (1.02) 5 Conpound 1.02 was prepared
following the synthesis of compound 1.01 described abgy d 1 was

fol | oned fBP“FWé gynthetlc sequence, wherein 1-(2- anlnoet%ylgpyrrolldlne

was used in step e instead of 2-(dinmethylam no)-I-am noet hane.
Characterization data for conmpound 1.02 foll ows: coI orless, viscous oil. "H

NVR simlar 10 to sp ctru fqr co l§f ans ami de
rotaners in ca. 2:1 upd 1.1 wa g%pﬁéj%ﬁ% ’5%@3? elggof%’sgﬂlg{r@e& peaks at
Smi nor 4. 78 gésibed abdve. Method 8 waiz Jollawetl BHma synthefic é}:’quf(rqe, whei, (4= 7.6 Hz) ppm
MS (ESI) 535.4

{1-[3-(4Mar @eﬁﬁghwl-) é%‘rf%sff&%va? {lﬁ?go fgpqgtfml?f:éeggpﬁs q?caénogl)fhlgilgb 0 Decanoi ¢ acid

et hyl } (25 mogpddrizdrion a@ifSNbmpsind @.14 Tollds): \ﬂﬁmaﬁluhdn $.188.3nas' mﬁMBar ed
foll owing the synthesis of compound 1.01 i bed above.

fol | oned f ofimilaito spastra for compayned A0 2 W@f"eqq. szam‘%ﬁ"%‘@fsﬂ?/ﬁ Rgr phoI i ne
was used in géé@l? 6= tﬁ%)ﬁ%nﬂﬁed%y(ﬂb%ﬁfombk‘ élfﬂd&@hstﬂe‘r@d&hd?@@ﬁm Buminor

Characterizati on data f'or conpound col orl ess, vi scous oil. "H
NVR (d6 20 BRBG@, 11}1{#&4@}@)@@,394@@,IQH;Jﬁﬂéimm)MSiE&féHSi’ 46 (m 14H),
1.46 (d, 3H 6.4 Hz), 1.98 - 2.08 (m 2H), 2.23 - 2.34 (m 5H), 2.47
(ddd, IH,, 3 ]- 6.0 Hz, J2 = 8.8 Hz, J3= 14.4 Hz), 3.31 (ddd, 1H,, Jy=5.6
Hz, J2=18.4 Hz, J3= 14. 4 Hz), 3.39-3.49 (m 5H), 5.10 (br q, IH), 7.32 (br

m 3H), 7.51 (br m 1H), 7.56¢(ddd. Hz, J2 =33 = 8.0 Hz), 7.72
(d, |H)H, 321,08 He) | D 6 (dd&g"gtﬂ °f?°“‘9"%ﬂ“‘gliﬁ 32 = 7.2 H, J3 = L

Hz), 25 8.15 (dd, 1 H, J, = 0.8 Hz, = 7.2 Hz) ppm At room tenperature,

conpound exists as a 39

2-(4-Bromo—phenyl)—N-(2~d|methy1am|no-ethyf)-
N-{1{3-(4-fluaro-phenyl}-4-oxo-3,4-dihydro-quin
azolin-2-yi]-ethyl}-acetamide (1.12}

15 Compound 1,12 was prepared following the synthesis of compound 1.01
described above. Method 1 was followed for the synthetic sequence, wherein (4-
bromophenyl)acetyl chloride was used in step f instead of decanoyl chloride.
Characterization data for compound 1.12 follows: colorless glass. 'H NMR similar to
spectrum for compound 1.09: a mixture of cis/trans amide rotamers in ca. 2:1 (CDCl3; T

20 = 25°C) determined by integration of characteristic resonance peaks at Sminor 4.82 (g,
1.0H, J= 7.2 Hz) and pmjor 5.27 {q, 2.3H, J= 6.8 Hz) ppm. MS (EST") 551.2 [MH]"

Synthesis of Compound 1.13

: £ ' F
@:Zl,,'r\/m e s MaBe gf‘( ,I\rN’ Cm.-
m“\/\qﬁ"e cat Pd(dppf)oCla; W\/\ Me
o e THF, 0 C-RT
B

2-(4-Bromo-phenyl)-N-{2-dimethylamino-ethyl)- M N-(2-Dimethylamino-athyl}-N-{1-[3-{4-flucro-phenyl)-
- {1-[3-{4-fluaro-phenyl)-4-oxo-.4-dihydro- 4-0%0-3,4-dihydro-quinazolin-2-yl-athyl}-2-
25 qulnazolin-z-y(]_-eﬂ\_yi}-acetamide {1.12) {4-Z-propenyl-phenyl)-acetamide (1.13)
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J= 6.4 Hz) and 5n ajor 5.33 (g, 1.3H, J=6.8 Hz) ppm M (ESr) 551.5
5 Sy@ldemtszssof Conpound 1.04 No O NH Decanoic ag'g?m@g,{m% hhy!l H2- ( (I

fimdazol 4 y~th~-ame 4)2-yl]- I) Yl-amde (1 (1.0.0 npound 1.04 was
epared follow ng the synthesis of conmpound 1.01 descri bed above. Method
| was followed for the synthetic sequence, wherein

5-(2- Am noethyl )imd | <lut; ' ' a : o

2- (di met hyl am no) - 1- gr%ﬁgrﬁglg? anel\.p?ﬁl girng?:{)g,?’ir_@%(?gdnﬁggt geﬂ;‘)lv%atro ((::c‘)vrfaﬁound 1.04
fol | ows: cokédefl 94l {pmpenytmagnesiun bromid selptgn inP.5trel THE Q. § MarS@wmolc onpound

1.01: ' s Qf el ; -3 FeTale ' o (OF I =25 C
char acf1 em )s(??%ﬁ'rl sgﬁiﬁé‘%&’%@ﬂ‘g’%@g’éﬁ%or E§§if‘g?3‘a° Ié@?d@qg%eﬂz) and )
Smaj or 53 05sqletion2f ZHng 12 (48 \andliz})0 geppiv) ands HEBis-dpp R dadiurfi(flizhloBler(s hesi s of
Co d 1. XBy =Bl = = ' 1 ng-.et hyl ) 4V(1

- 1?—3 (()zn |l uofce lbé'iﬁg?%%@%%flﬁls% Iﬁ?ﬁ?%}aaé‘{dﬁgﬁl%gﬁ%w@%& ﬁgl} E@He;a- aze% am'( de

(1. 05) Conptrasithn migiBrewees stpredptwoenl téraickatwi fog 14 hahenheated £i66° Gflextampound 1. 01

descri bed a : r .SV N | e, wherein
bi phenyl ace?@* grg%zr"?g%m\%%}g@%séé%elCﬁ%?’(‘a{)a%fm%lﬁgef%%d&%? 5&%&@@%?% | ori de.
Char act er i zsatirged #Pewka pmmbuwinmeblerida sotitidn 65s fdded owss coyled (05 @) react®mous oil . | H

NVR si m}ar ctrumfor .co n .0l a mxtu I.s/trans am de
r ot amer Slbl nmi:xg‘.lrg'Z: a@% gy er‘\”as:é@%agw{]ﬂ(l:%hlﬁg?t%p? pts’f isgmﬁi?gmfnce peaks at
Smi eor 4. 89conihinel ofganic depafatiGhsidriyd avetmSgnesiaj aulfde, AReréd] andcolitentrated in

vacuo to yield a yellow film. The crude product was purified by flash column

n
(CDCI3; T =25 C characteristic resonance peaks at Smnor 4.77 (q,
+

chromatography on silica gel (3.5 cm 0.d. x 10 cm h) eluting with 5% methanol in
chloroform to yield 8 mg product olefin as a colorless film, The product was isolated as a
15  mixture of olefin isomers, which were separated by preparative HPLC (reverse phase,
CH;CN:H;0). Compound 1.13 eluted before the trans olefin isomer 1.14. 'H NMR
similar to spectrum for compound 1.09: a mixture of cis/trans amide rotamers in ca. 2:1
(CDCl3; T = 25° C) determined by integration of characteristic resonance peaks at 3yujor
4.85 (q, 1.9H, J = 6.8 Hz) and 3iner 5.13 (g, 1.0H, J= 7.2 Hz) ppm. MS (EST") 513.2

20 [MH]

Synthesis of Compound 1.14

m’m \/\"’im

N-{2-Dimethylaminc-ethyl)N-{1-{3-(4-flucro-phenyl)-
4-ox0-3,4-dihydro-quinazolin-2-yi]-ethyl}-2-
{4-E-propenyl-phenyl}-acetamide (1.14)

25 Compound 1.14 was prepared coincidentally with compound 1.12 and
isolated by preparative HPLC as the second product to elute. 'H NMR similar to
spectrum for compound 1.09: a mixture of cis/trans amide rotamers in ca. 2:1 (CDCly; T
= 25° C) determined by integration of characteristic resonance peaks at Syyjor 4.83 (g,
1.8H, J="7.2 Hz) and Syinor 5.12 (q, 1.0H, J=7.6 Hz) ppm. MS (ESI") 513.2 [MH]'
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J= 6.8 Hz) ppm MS (ESI') 549.2 [MH' 40 3 June 2005 WD 02/ 0831433 June 2005
PCT/ USOL/ 47850 Synt hesis of Conpound 1.06 F M M Ottt

Bl phenyl - 4- car boxyhc aci d

(24i met hyt g BRskishy! ) - (143- (4-f 1 uor o- phenyl ) 4- 0x0- 3. 4pchiddiarsse

di hydr o- qui nazol i n-2-yl J-thyl )am de (1.06) Conpound 1.06 was prepared

follow ng the synthesis of 1.01 described above. Method 1 was fol |l owed for
the synthetic sequence, wherein biphenylcarbonyl 5 chloride was used in
step f instead of decanoyl chlgQgi %@%@(ﬁ ljZzation data for conpound

1.06 follows: white solid. m ps%{:hq%ﬁ ' %Elrl'l{lﬁ/R simlar to spectrumfor
conpound 1.01: a mxture of cis/trans amde rotaners in ca. 3:1 (CDClI3; T =

25 C) determ ned by intgeg ifon of characteristic r s’ﬁ@g‘&e peaks at
Smnor 5.02 (br q, 1 Smaj or 5.43 (br q, M5 (ESI') 535.2
[MH' 10 Synthesis o wnd 1.Q7 Bt 0 i oveadd

(1] 3(4f 1 uor o- pheny04- gxo- 3 441 hwdr oquweserrol i n- 2- y4.]- Me ,
t hy(34m dazol -1 -vyi p y) am @iﬁ (1.07) 15 @W,{ pr epar ed
follow ng the ﬁy&"t‘epyg%l‘ogwof%;éﬁlm&en )_cri bed al¥ve. Method | was followed for
the Synthetic SOk a2 dn -?3- Ami ndpt AT pR Gl e was used
in step e i nst&EFBEMPEMPIaRE hYT"aiino) - 1- am nderdarrEca@agiact eri zat i on

data for scompound 1.07 follows: colorless, viscous oil. "HNVR simlar to

spectrum for conpound 1.01: a mxture of cis/trans am de rotaners in ca.
1:1 (CDC13; 20 T = 2Bydypgencgeewad intaiupsd biybakapn 4 2 wirogeh-potpad, avaceatedt i C

resonance pﬂ@sjﬁ%hﬁéed%mhqﬁ ﬁ]ig 143 guﬂi 1.14 (9.4 umol, 1.0 equiv) and 5.0 mg palladium on
activated carbon (10% wt Pd; 4.7 pmol, 0.5 equiv) suspended in 2.0 mL methanol at room

temperature. The reaction was stirred at room temperature for 18 h then filtered through a

10 pad of celite. The filtrate was concentrated in vacuo then purified by column
chromatography on silica gel (2.0 cm o.d. x 8 cm h) eluting with 5% methanol in
chloroform. Fractions containing product were concentrated in vacuo to afford 4.5 mg of
a colorless film. 'H NMR similar to spectrum for compound 1.09: a mixture of cis/trans
amide rotamers in ca. 3:2 (CDCls; T = 25° C) determined by integration of characteristic

I5  resonance peaks at 8myjor 4.83 (g, 1.4H, J = 6.8 Hz) and 8inor 5.20 (g, 1.0H, J= 7.2 Hz)
ppm. MS (ESI) 515.3 (MH]"

Synthesis of Compound 1.16

2T om o

Me

N”\r - N~ Me
L P&{PPh)s:
N\/\rld’Me toltf:ne-:é.uaz)&co‘; O o Me
JOUTL mmsete oy

2-{4-Bromo-phenyl)-N-(2-dimethylamino-athyl)-N N-(2-Dimethylamino-ethyl)-2-(4'-flugro-biphenyl-4-yl) -
~{1-{3-(4-fluoro-phenyi)-4-oxc-3,4-dihydro- {1-[3-{4-fluoro-phenyl)-4-oxo-3,4-dihydro-quinazolin-2-yl
20 quinazolin-2-yl]-ethyil-acetamide (1.12) [-ethyl}-acetamide (1.1€)

A degassed (3 x freeze-evacuate-thaw cycles) biphasic mixture of 27.0 mg
1.12 (49.0 pmol, 1.00 equiv), 34.0 mg 4-fluorophenylboronic acid (245 umol, 5.00
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12,6,8,H0) and Smajor 5.28 (q. LM J= 7.6 1) ppm VS (ESK ) 8505

41 3 June 2005 WD 02/083143 PCT/ USQJ/ 47850 Synt hesi s of

{ F 0 Decancdc acid

- (4-f1 uoro- pheny) - 0- oxo- 3, 4di hydr - qui nazol i n- 2-

yl]-ethyl|W¥e-omessphiol i n-4-yl -propyl)-amde (1.08) 5 Conporussidnsi8 was
prepared follow ng the synt hesi s of conmpound 1.01 described above. Method

1vvasfo||ovvedfo he s equenc

Ari nopr opy! b ? b t\?% E@hﬁ‘y}pﬁ #’é‘ﬁpgladlr?“f@g%gwoéa{)&%‘pﬁw Bri no) - 1-
am noet hanemLm@anamtcmo mBQMmud@Isaocfmﬂ carhnmmtmslhéatéa&o ﬁm]°l(bcmemp1al e yell ow
glass. "' H 10 N um for co ture of
cis/trans affi"Bg® %té{r“?ﬁg f\ﬁ ’ﬁgip%]cfé?ﬁfg% qz‘é rﬁﬁ'a'ﬂegtaé‘fl ‘ned by

i ntegrati onsep:i_ratedmgu&mtsmyersﬁasex&ae&amse%mgrmetaé mfﬁﬁiuﬁQI x45 hal)(q, 1.0H, J=

gyﬁt Eé)SI g no?o (rS'fﬁS?B%%x ts "1‘_91’38 %er@laé}éesm%}s{;.ﬁme, 1tere£l and c2>nc:enStr(-Sa?ecl4 [MH] + 15

N- ( 23D| mél Ez}ﬁb&d% E&yt&lhﬂ@ﬁll‘d{uﬂml 3rhe4ruldé ﬂl@lﬁ:ﬂzﬂm?&ﬂﬁed‘ﬁy chrgmatogra%hg)onoo g
0Xxo0- 3, 4-di I nazo) 1 Q enyl -acet am de npoun
1.09 was prélﬁéﬁégyﬁawocwﬁacw?ﬁélﬂgwé/w&ﬁsm& anpl e&ch@é%fe?%% 059 above.

Met hod 1 wWagnfaRidg@yesletfvre &h@nﬁaaﬁcr@h¢eﬁm&&ﬂ¢uea&@,to ¥ e7.0 niaippduay | ear bonyl
chl ori de was useg in step. f, instead_of decano chl ori de. ar acterl zation

data for cBmsolaHess.vissensel | NMR silirdo spsptngm ¥%F?5“Pm“i 5893 mixturq pf\\R
(d6- DVBEy Tmﬁralaégn@ rotzﬁne]% lﬂ%a G (3(:%13 q‘“—as? CF détonined b TntdgPatiof b . 2. 26 (ddd,

| H Jr = 5.
charactenstxc resonance peaks at Omajor 4.90 (q, 1 3H, J=7.2 Hz) and 8niner 5.30 (g, 1.0H,
J=17.2 Hz) ppm. MS (ESI") 567.2 [MH]".

. OH,

M—|]'
08
1-[3

Synthesis of Compound 1.17

@(iﬂ

N
~OMe
8]

15

O

2-Biphenyt-4-yi- A{1-[3-{4-fluoro-phanyl)-4-oxo-3,4-
dihydro-guinazolin-2-yl]-ethyt}- N-{2-methoxy
-ethyl}-acetamide (1.17)

Compound 1.17 was prepared following the synthesis of 1.01 described
above. Method 1 was followed for the synthetic sequence, wherein 2-methoxy-1-

20  aminoethane was used in step e instead of 2-(N,N-dimethylamino)-1-aminoethane, and
biphenylacetyl chloride was used in step f instead of decanoyl chloride. Characterization
data for compound 1.17 follows: beige solid. m.p. = 153.8° C. 'H NMR similar to
spectrum'for compound 1.09: a mixture of cis/trans amide rotamers in ca. 2:1 (CDCl3; T
=25° C) determined by integration of characteristic resonance peaks at Sminor 4.89 (q,

25 1.0H,J= 6.4 Hz) and Suajor 5.33 (q, 1.8H, J= 6.8 Hz) ppm. MS (ESI") 536.2 [MH]'
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Hz), 2.46 (ddd, 1H, Ji = 5.2 Hz, J2 = 9.2 Hz, J3 = 14.4 Hz), 3.36

J=15.2 Hz), 25 3.38 (ddd, IH,J,=5.2Hz, J2=8. 8Hz, J3=14. 8Hz),3.49(d§19uf%{2005
J,=6.0Hz,J2=9.2 42 3 June 2005 WD 02/083143 PCTNSA /47550 Hz, J3 =15.2
Hz), 3.50 (d, 1H, J=15.2 Hz), 5.15 (g, 1H, J= 6.8 Hz), 7.12 (d, 2H, J= 7.6
Hz), 7.20 Wwo02/083443)= 7.2 Hz), 7.26 (dd, 2H, J, = 7.2 Hecra@asie 6 Hz), 7.36
(br m 3H), 7.53 (br m IH, 7.56 (ddd, 1H, J2 = 1.2 Hz, J2 = 7.2 Hz, J3 =
8.0 Hz), 7.72 (d, IH, J=17.2

Hz), 7. 87(ddd, 1H, J, =1. 6Hz, J2=7. 2Hz, J3=8. 4Hz), 8. 16(dd, I H, J, = 1. 6Hz,J2= 5 8.0
Hz) ppm At room tenperature, sepkBMTComponad1.a8 a m xture of cis/trans
amde rotaners, ca. 2:1 (CDC13; T = 25 C) determ ned by integration of
characteristic resonance peaks at Sminor 4.84 (q, 1.0H, J= 6.8 Hz) and
S~/or 5.30 (q, 2.1H, J= 6.8 Hz) ppm ") 473.3 [MH + 10 Synt hesi s of
Compound 1.10 O N 88 Me Decanoic
{I-(3.(4-fluoro-phenyl[-4-0x03, 4-d dr
[ 3- (2- nel hyl - pi peddi n-1-0)-propyl }am de
followi ng the synthesis of 1.01 de bove. Method 1 was foll owed
for the synthetic sequence, wh i - (- Amivibet hyl )i mi dazol e was used in
step e instead oft- (D nethylam -1-am noet hane. Characterization data
for conpound 1.10 foll ows: yeh%wm#wmnsamm&memkmm%H NVR simlar to spectrum
for conpound 1.01: a mixture B REE AL HE W& ot amers in ca. 3:2 (CDA 3;
T =25 C) determned by integration of characteristic resonance peaks at
Sni nor 4377 (g, 20 1.0H, J=6.8 Hz) and 8.j., 5.37 (g, 1.6H, J= 6.8 Hz)

ppm M5 (ESI) 577.4 tbfspound PABWASSEFar&d foRROME yninedid of compblindiilorl y O Me

described above. Method 1 was followed for the synthetic sequence, wherein 1-(2-

@ui nazol i n2-yl ) et hyl }
.10) Conpound 1.10 was prepared

aminoethylymorpholine was used in step e instead of 2-(N,N-dimethylamino)-1-

aminoethane, and biphenylacetyl chloride was used in step f instead of decanoyl chloride.
10 Characterization data for compound 1,18 follows: colorless, viscous oil. 'H NMR similar

to spectrum for compound 1.09; a mixture of cis/trans amide rotamers in ca. 2:1 (CDCl;;

T =25° C) determined by integration of charactenstic resonance peaks at Sminor 4.88 (q,

1.0H, J= 6.8 Hz) and 8o 5.32 (q, 1.7H, J = 7.2 Hz) ppm. MS (EST") 591.3 [MH]"

15 Synthesis of Compound 1.19

o
SOT

2-Biphenyl-4-yl-N-(2-ethoxy-ethyl)-NH{1-[3-{4-fluoro-
phenyl}-4-ox0-3,4-dihydra-quinazolin-2-yl}-
ethyl}-acetamide (1.19)

Compound 1.19 was prepared following the synthesis of compound 1.01
described above. Method 1 was followed for the synthetic sequence, wherein 2-ethoxy-1-
20 aminocthane was used in step e instead of 2-(N,N-dimethylamino)-1-aminoethane, and
biphenylacetyl chloride was used in step f instead of decanoyl chloride. Characterization
data for compound 1.19 follows: light yellow, glassy solid. m.p. =150.6° C. 'H NMR
(de-DMSO; T = 140° C) 3 0.98 (¢, 3H, J= 6.8 Hz), 1.43 (d, 3H, /= 6.8 Hz), 3.29 - 3.63 .
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N( 2D net hyl am noet hyl )-N(7-[3 (4-fiuoro-phenyl) J 2005
. 4- ox0- 3, 4- di hydr o- qui nazolin-2-yl]el hyl)-2- p-tolyFacetamde(1l.1 !I@%

June 2005 WD 02/083143 PCT/ US01/ 47850 Conpound 1.11 was prepared foll ow ng
the synthesis of conpound 1.01 described above. Method 1 was foll owed for

t he synt hewomzs®&gaence, wherein (4- nethyl phenyl) acet ykctiboarsde was used

in step f instead of decanoyl chloride. 5 Characterization data for

conmpound 1.11

spectrum fo m’c%ﬂ{)goﬁgﬁ%’: lg\g%?&aﬁzﬁ‘: J)’(?Ou@ghgff%?gﬁa' Zﬁ% ﬂg%@’ 3:}@?21%‘7@% st ion ca.

2:1 (CDCL37.47 (i 325, 739 -cR64(myicHR .70 Yd,i 15, £&188 Ha) 7. 85 (ddd) AHAL =€l 6 Ht,ijs

resonance pe at. _Sm por ( J=.6.8 Hz) and 3n'.ajor 5.47 (q,
1.9H, J= 7. §%%Z’%b‘§%ﬁ%’ ?'égf‘g%ﬁe% %6}%% ’ib"’gi}rﬁ‘i"l)’i’&"iug“”&?m ound 1.12
JaF ~ N~HWVexidfs ds aniuMf cid/irars ddiiddmotapieanoa) 2:N{EO ;B byd @nderemigied by -

N{ 1- [ 3- (4-f| uorg- phenyl ) - 4- oxo- 3. 4- di_ hydr o- qui,n

heol | n- 95y | GO SRR e PraKE Bt o Al 0P S~ ) e e

fol l ow ng thesgyniRes 52 0k) srPaspesiy) 534.2 cri bed above. Method 1 was

fol |l oned for tﬁ% synt het i g)sequeng%? )V\here[liqﬁﬁm- br onophenyl ) acet yl
chloride was used in step f instead of decanoyl chloride. Characterization

data for compound 1.12 fol | owgynth&QlsQf C8RpodiaPEfo tH NVR simlar to
spectrum for conmpound 1.09: a m xture of cis/trans am de rotaners in ca.

2:1 (CDA3; T 20 = 25 C) determ ned by i ration of characteristic
resonance peaks at Smnor 4.82 (q, "W SJ= 7.2 Hz) and 5majr 5.27 (q,
2.3H, J= 6.8 Hz) ppm WMs (ES17 551! e  Synt hesis of Conpound 1.13 F wrF

e \/\cn

2-Biphenyl-4-yl-N-(2-cyano-ethyl)-n-{ 1-{3-{(4-fluoro-
phenyl)-4-oxe-3,4-dihydro-quinazolin-2-yi]-
ethyl}-acetamide (1.20)

10
Compound 1.20 was prepared following the synthesis of compound 1.01
described above. Method 1 was followed for the synthetic sequence, wherein 3-
aminopropionitrile was used in step € instead of 2-(N,N-dimethylamino)-1-aminoethane,
and biphenylacetyl chloride was used in step f instead of decanoyl chiloride.

15  Characterization data for compound 1.20 follows: colorless glass. 'H NMR similar to
spectrum for compound 1.19: 2 mixture of cis/trans amide rotamers in ca. 1:1 (CDClL;; T
= 25° C} determined by integration of characteristic resonance peaks at 84 4.94 (q, 1.0H,
J=6.8 Hz) and 8p 5.14 (q, 1.0H, J= 7.6 Hz) ppm. MS (ESI") 530.2 [MH]"

20 Synthesis of Corﬁpound 1.21

o
x/\opr

2-Biphenyl-4-yi- N{1-{3-{(4-luoro-phenyl)-4-oxo-3.4- .
dihydro-quinazolin-2-yi}-ethyl}- N-(2-sopropoxy-
ethyl}-acetamide (1.21)

49



MgBr M Me \ ~/~rY rat Pd(dppt)2Cl2i M B/ O M THF, (r CGRT 14 4

2- (4Er onp- phenyg- N- ( 2- di net hyl ant no-et hyl) N é Jun% 2005
N- (2- Di ne( hyl am no- et hyp- N{ 1-[ 3- (4-f | uor o- phenyl ) -
{1-J&(4-fluro-phen74)4-exo-3. 4-di trydro-

40x0- 3. 4- dwlyelnsstaqui nazol i n2-yl ] -et hyl )-2 25 qul nazol i reBosiiaregs r acet anmi de
(1.12) (44-propenyl-phenyl)acetamde (1.13) 44 3 June 2005 WD 02/083143
PCT/ USOL/ 47850 To a spl uti f 112 j,ncy | broni d 500 |, 10
equiv) at 0 C was aiﬁa’a‘%‘%@-zﬁﬂ%PﬁP%E%@)?‘w&éh%& SBP@FH"H’@“’% “Ution in 0.5
mL THP (0. 5dédritzd@bsvie] MethbQ 1 eas fallpwedfoethe eyitlietic Bgueree, tvehereftd Dudy M xt ure was
stirred at 0 C for 60 .mn before 5 sol ufi o) 7. .12 (49 ginol, 1.0
oqut v) and FORPBYRRBCtRRT e s S ibln] S Qe e 5. 1 equi v)

di ssol ved i &nﬁhoﬁhiﬁié, ahttlbiphesiaesipletiontid wﬁtl}smﬁetebﬁizﬁtaﬁuuﬂh dadah&y) ahla'rﬁtﬁ. reaction
m xture was stirred at rqgomtenperature for. 14 _h, en ed.to 60 C
(exter na%va Féﬁffé?’éi‘tiﬂ“éi?taé?rlmﬁa? IaéL%Q]ﬁ“\?eé‘l“hﬁlngéﬁf’ﬁ'oﬁ{}’mﬁ}“ﬂ}aﬁwnpl etion.
After 2 h apebithnifor Sorfifound Bl 9tfadhiREred ieAss sATADBIaRsGRED B gEDER] Dt i On was
added to the cooled (0 C) reaction 10 m xture. The aqueous | ayer was

extract ed wrh erdeiprmigedbyinisgrabonof sharsptarisigygsanpce PeakaBS drod 48F flani c
' . . f ( | e
separa 'Onslﬁgjgﬂg.g}ﬁ%v&%}ﬁb%aéﬁh ﬁéioﬂfz?j rﬁ.rﬁﬁ(ﬁé‘ﬁf‘saﬁﬁggﬁg rated 1n

vacuo to yie m crlide product was purifi y flash
colum ° chromat ography on silica gel (3.5 cmo.d. x 10 cmh) eluting with

5% met hanol in chloroformtogyi.el [ o olefin as a colorless
film TE@ product was i sol at egylggesg”?%g llljdrjit:::ﬂof olefin isonmers, which

were separated by preparative HPLC (reverse phase, . CH3CN H20). Conpound
1.13 eluted before the trans olefin isonmer_1.14. IHNWR simlar to
spectrum for conpound 1.09: a m xture pf S/trans am de rotaners in ca.
2:1 (CDC1l3; T =25 C) determ ned negfati on of characteristic
resonance peaks at Smajor 4.85 (q, M @FHy"J .8 Hz) and Sminur 5.13 (q,

1.04, J=7.2 Hz) ppm M (ESI) g/@@gﬂ + Synt hesis of Compound 1.14
F 0 '

2-Biphenyi-4-yl- N{143-(4-fluoro-phenyl}-4-oxo-3,4-
dihydro-gjuinazelin-2-yi}-ethyl}- N-pyridin-2-
yimethyl-acetamide ( 1.22)

Compound 1.22 was prepared following the synthesis of compound 1.01
15  described above. Method 1 was followed for the synthetic sequence, wherein 2-
aminomethyl pyridine was used in step e instead of 2-(N,N-dimethylamino)-1-
aminoethane, and biphenylacetyl chloride was used in step f instead of decanoyl chloride.
Characterization data for compound 1.22 follows: colorless glass. 'H NMR similar to
spectrum for compound 1.19: a mixture of cis/trans amide rotamers in ca. 1:1 (CDCl3; T
20 =25°C) determined by integration of characteristic resonance peaks at 84 5.13 (g, 1.0H,
J=6.4 Hz) and 8z 5.46 (q, 1.0H, J= 8.0 Hz) ppm. MS (ESI") 569.3 [MH]"

50



V'l rvVMe ~*~M M/ OM N2-D nethyl am no-el hyl ) W{1-
3-(4-fluoro-phenyl)- 4oxo- 3, 4-di hydro- qui nazol i n-2-yl J-et hyl) - 2- 3 June 2005
(4. &r openyl - phenyl ) -acet am de (1.14) 25 Conpound 1.14 was prepared
coincidentally with compound 1.12 and isolated by preparative HPLC as the
second prowoepogsoidel ute. |H NVR simlar to spectrum fectwspmsnd 1.09: a
m xture of cis/trans amde rotaners inca. 2:1 (CDCI3;, T =25 O

determ ned by integration of characteri sti c resonance peaks at Smslor 4.83
(g, 1.8H, J= 7.2 Hz) and Sm nor_ 5.12 = 7.6 Hz) ppm M (ESI)
513.2 [MH 4 45 3 June 2005 v&%&ms*&?&elpmt?b%b/msso Synt hesi s of
Compound 1.15 em H2, tartarPo-C FF / nme ~ Me Me OH, RT 'ot Me

N- (2t i mel hyl am no- at hyN{7 (3-(4-fluoro-phenyl)-

N- (2- Di et hyl ami no- et hy) . N{ 1{ 3. (4- fluiﬁ nyq- -

4- oxo0- 3, 4- di hydr o- qui nazol i n-2- 1J-
4- 0xo0- 3, 4di hydr " ui nazol i n-2-yl }eth PN
(1.13 and 1.14) (4-propyl-phenyl)acefani de 4JIN15) 5 Hydrogen gas was

i ntroduced by balloon to a nitraqgge ured, evacuated flask charged with
4.8 ng 1.13 and 1.14 (9.4 pnol, 0 equiv) and 5.0 ng pal | adi um on
activated carbon (10% wt Pd; E4h Jﬁ}gq > |3v) suspended in 2.0 nL
met hanol at room t enper at urd me"""mé% stirred at room tenperature
for 18 h then filtered through d"""“‘ltf“ﬂﬁ’d“é’? celite. The filtrate was
concentrated in vacuo then purified by col um chromatography on silica gel
(2.0 cmo.d. x 8 cmh) eluting with 5% nethanol in chloroform Fractions

contai ni ng product viereposphbehvrsnrersred folloainedhe yynthesivpirompeundd. At

described above. Method 1 was followed for the synthetic sequence, wherein 2-

- pr apenyl - phenyl } - acet am de

aminomethy! pyridine was used in step e instead of 2-(N,N-dimethylamino)-1-
aminoethane, and biphenylacetyl chloride was used in step f instead of decanoyl chloride.
10 Characterization data for compound 1.23 follows: colorless gless. 'H NMR similar to
spectrum for compound 1.19: a mixture of cis/trans amide rotamers in ca. 1:1 (CDCl;; T
" =25°C) determined by integration of characteristic resonance peaks at 84 5.13 (q, 1.0H,
J=6.4 Hz) and 8g 5.46 (q, 1.0H, J= 8.0 Hz) ppm. MS (ESI") 569.3 [MH]"

15 Synthesis of Compound 1.24

@@
i

2-Biphenyl-4-yl- NH{1-[3-(4 ﬂuoro—phenyl)—4—oxo-3.4-

dihydro-gquinazolin-2-yi[-ethyl}- N-{3-imidazo!-1-yi-
propyl)-acetamide {1.24)

Compound 1.24 was prepared following the synthesis of compound 1.01
20  described above. Method 1 was followed for the synthetic sequence, wherein 3-(3-
aminopropyl)imidazole was used in step ¢ instead of 2-(N,N-dimethylamino)-1-
aminoethane, and biphenylacetyl chloride was used in step f instead of decanoyl chloride.

Characterization data for compound 1.24 follows: colorless oil. 'H NMR similar to
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a colorless film "HNWR simlar to spectrumfor conpound 1.09: a@MéeZOOS
of cis/trans amde rotaners in ca. 3:2 (CDCI3; T =25 C determ

integration of characteristic 15 resonance peaks at 8,,,aJO 4.83 (q, 1.4H,
J= 6.8 Hz) and Sminar 5.20 (q, 1.0H, J= 7.2 Hz) ppm M (ESI) 515.3 (VH'
Synt hesi s wo@osspound 1.16 QF Flu / F\ \ |6roHh ~J~piiryusitlarsso Me - N'~

M N, rat Pd(PPh)y I O ~td toluene-al}. Na2COt \ BI/ O M 10D C ~/

2- (4-Brono-phenvl)-N-(2-di ‘hyl.am neat hyl ) - N . . .
N (2D ot R Sprpist B 3R SR8k e Bt gy ea. 11 (CDCI5 T
{ 1{ 3- (4- f | versy-@lderpthipedbydntegratich-of chuy4ttedistic resonance peaks at 8, 4.89 (g, 1.0H,
(2-(3-(4-fluora-phenyl)4-oxo3, 4-di_hydr.o- qui nazol.i n-2-yl 20

(Ui hazol 1 nobe GOFELETAep 22 beith 4 i 2ps M G9F) SaCebi’de (1.16) A
degassed (3 x freeze-evacuate-thaw cycles) biphasic mxture of 27.0 ng
1.12 (49.0 gnol, 1.00 equiv), 34.0 4-f| uor ophenyl boronic acid (245 pnol,
5.00 46 3 June 2005 WD 02/ os@aﬂ@ewgfgﬁwwnﬂ? equiv), and 3.0 ng

t etraki stri phenyl phosphi ne palladium{ O (2.5 Junol, 0.05 equiv) in 3.0 niL
toluene and 3.0 nL 2M aqugoug~s®di um car bonate was hea to 100 C
(external tenperature I @ h). After 4 h, NM5_{ndi ed no conpound 1.12
remai ned and the sep sjgr%gueous | eyar was e@j}e{ with 50%
et hyl acetate i n hexane X m.) T 5_Conbl ned orgahl ¢ extracts were dried
over magnesi um sul f at g antdc8fcent r at ' atoyield a
yell ow oil. The crude- w#t ePial was purified onBt ography on silica
gel (3.5 cmo.d. x cmh) eluting with 5% hanol in chloroform
Fractions conbaini-DgnfiRe el el s ONMDI REGl AR CanRs8R-ARb8flod-N Vacua to
afford 27.0 ng prewters. ‘qw;gﬁfzdrl ess, Vi s@@tﬁs‘*_’;%m;fﬁggﬁ-w simlar to
spectrum for con’poundmf 83" mi xture of |

To a mixture of 175 mg 1.19 (318 pmol, 1.00 equiv) and 500 mg zinc
10 powder (7.65 mmol, 24.0 equiv) suspended in 3.0 mL glacial acetic acid at 40° C
(external temperature, oil bath) was added ca. 200 pL concentrated aqueous hydrochloric
acid (5 drops by pipet, 18 M; 3.6 mmol). The resulting beige, cloudy reaction mixture
evolved gas and was stirred at 40° C for 15 min, then decanted from the suspended
solids/zinc and neutralized with concentrated aqueous sodium hydroxide to pH > 12. The
15 aqueous, alkaline solution was extracted with dichloromethane (3 x 20 mL). Combined
. organic extracts were dried over magnesium sulfate, filtered, and concentrated in vacuo to
yield a colorless oil. The crude material was purified by chromatography on silica gel
(3.5 cm o.d. x 10 em h) eluting with 2% methanol in chloroform. Fractions containing
product at Ry = 0.52, 10% methanol in chloroform, were combined and concentrated in
20 vacuo to afford 83 mg of a colorless oil. 'H NMR similar to spectrum for compound
1.19: a mixture of cis/trans amide rotamers in ca. 2:1 (CDCl3; T = 25° C) determined by
integration of characteristic résonance peaks at Sminor 4.62 (q, 1.0H, J= 7.1 Hz) and 8ymyjor
5.31(q, 2.1H, J=7.0 Hz) ppm. MS (ESI") 536.3 [MH]"
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10 cis/trans amde rotaners in ca. 3:2 (CDC13; T = 25 C) determn
integration of characteristic resonance peaks at Smajor 4.90 (q,%’i."@‘me\;—oos
7.2 Hz) and Sminor 5.30 (q, 1.0H, J= 7.2 Hz) ppm M (ESI') 567.2 [ MH +.

Synt hesis of Conpound 1.17 15 F i NMb N_/~M O

2- Bi pheny| wé-oghssids( 1- (3(4-f 1 uor o- pheny) | oxo- 3, 4- PCT/US01/47850

di hydrot | ui nazolin-2-ylJ.ethyl} N(2-nmethoxy ethyl)-acefamde (1.17)

Compound 1. 17 was prepared followi ng the synthesis of 1.01 descri bed

above. Method | was followed for the synthetic sequence, wherein

2-met hoxy-1 20 am noet hane waSyniisessid of Compaymdal.2nst ead of

2- (N, N-di ret hyl am no)- | -am noethane, and bi phenyl acetyl chloride was

used in step f instead of decanoyl chlorider Characterization data for
conpound 1.17 follows: beige solid. p. 153.8 C. "HNWMR simlar to
spectrum for conpound 1.09: a m xt Is/trans am de rotaners in ca.

2:1 (CDA3; T =25 C determ ned 1 ration of characteristic
resonance peaks at Sm no, 4.89 (q, NFHoed= 6.4 Hz) and Smajor 5.33 (q,
1.8H, J= 6.8 Hz) ppm M (ESI+) MH + 47 3 June 2005 WD 02/083143

PCT/ US01/ 47850 Synt hesi s of opnd b 48 F [ Num a
2-Bi phenyl - 4-yl - N- ( 143- ( 4- f ({56 : lﬁmﬁmg

, 4- di hydr o- qui nazol i n- 2-yl J- et hFYeREFERBE 3ol i n- 4-yl - et hyp- acet ani de
(1.18) 5 Conpound 1.18 was prepared foll ow ng the synthesis of conpound

1.01
' Compound 1.26 was prepared following the synthesis of compound 1.01

described above, Method 1 was followed for the synthetic sequence, wherein 2-ethoxy-1-
aminoethane was used in step ¢ instead of 2-(N,N-dimethylamino)-1-aminoethane, and
(4-trifluoromethylphenyl)acetic acid was used, with EDC and catalytic HOBT, in step f
10  instead of decanoyl chloride. Characterization data for compound 1.26 follows: colorless
oil. 'H NMR similar to spectrum for compound 1.19: a mixture of cis/trans amide
rotamers in ca. 5:2 (CDCl;; T = 25° C) determined by integration of characteristic
resonance peaks at Sminor 4.85 (q, 1.0H, J = 6.8 Hz) and 8myj0r 5.33 (q, 2.6H, J= 6.8 Hz)
ppm. MS (EST") 542.2 [MH]"
15
Synthesis of Compound 1,27

Neg
soe
/
”\/Q"
AT Y
N{143-{4-Fluoro-phenyl)-4-oxo-3,4-dihydro-guinazolin-

2-yi-ethyl}-N-pyridin-3-yimethyl-2-{4-trifluore
methyl-phenyl}-acetamide (1.27)

20 Compound 1.27 was prepared following the synthesis of compound 1.01
described above. Method 1 was followed for the synthetic sequence, wherein 3-
methylaminopyridine was used in step e instead of 2-(N,N-dimethylamino)-1-
aminoethane, and {4-trifluoromethylphenyl)acetic acid was used, with EDC and catalytic

HOBT, in step finstead of decanoyl chloride. Characterization data for compound 1.27
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descri bed above. Method 1 was followed for the synthetic sequence, [

1- (2- am noet hyl ) norpholine was used in step e instead of 3%8 2005
2- (N, N-di net hyl am no) - 1- am noet hane, and bi phenyl acetyl chloride was used

in step f instead of decanoyl chloride. 10 Characterization data for

conmpound 1wb8rzpgtd3ows: . col orl ess, viscous oil. tH NVRpermsdiarssot 0 spectrum
for conpound 1.09: a mxture of cis/trans amde rotaners in ca. 2:1 (CDC13;

=25 C 1 ks at
S nor 4, gaopovs iifsspal Babgh hiBf g SR A Epha 59! ERRRRREE DO 0L
M5 (ESI) 5%is/@ans hdde ratEneyintch.dss (@Dﬂla,%rwm)detmm bpintegr@iodwf ~bFl / O
2- Bi ph I 2 th I t ph .
oxol-g. zn él h{%‘?’égeﬁsﬁ] ﬁeg%fv%x Q(S?Eg"“")é‘t% (?[lgbc}é;}a éélﬁz)(afdi S@ﬁﬂ‘oun 1.19 was
pr epar ed f af+ p@iHaypinheMSYESINESSi.8 ] conpound 1. 01 descri bed above. Method

1 was foJlowed for the synthejic se nce erein 2-ethoxy-1- 20
ani noet hgane was used in step %""lgl?fﬁlsggg‘o'ﬂpb o5

2- (N, N-di net hyl am no) - 1- am noet hane, and bi phy P%l acetyl chloride was used

in step f instead of decanoyl chloridé& r@ acterization data for conpound
1.19 follows: |ight yellow glass A p. = 150.6 C 'H NVR (d6-DVSG,
T=140 C S 0.98 (t, 3H J=6.8 43 (d, 3H, J= 6.8 Hz), 3.29 - 3.63

48 3 June 2005 WD 02/ 0831 USO1/M7850 (m 8H), 5.18 (g, 1H J= 6.0
Hz), 7.20 (d, 2H, J= 7.6 Hz), Y.27 >N \(/mg-l) 7.41 - 7.47 (m 3H),
7.49 - 7.64 (m 6H), 7.72 (d, 1H J= 840 Hz) 85 (ddd, IH, Jr = 1.6 Hz,

J2 =8.2 Hz, Jj = 8.6 Hz), 8.15 (Sheaddidacli™ 8- 0 Hz) ppm At room

tenperature, conpound eXi-@infetiRSy- )u;.ufoe,;pa,hﬂosd._ﬁrrans am de rotaners, ca.
2:1 (CDC13; T = 25 C) det eamlum&dlngqé%(z-p?tragmat-yl-emy of characteristic

resonance peaks at Sminor 4.87 (q, D-abife J= 6.8 Hz) and S,,,alor 5.33 (q,
2.1H, J=7.2 Hz) ppm M (ESI+) 550.2 [MH + Synthesis of Conmpound 1.20 F
C' No 1.28
10
Compound 1.28 was prepared following the synthesis of compound 1.01.

MS(EST") 533.3, 534.3. "TH NMR (DMSO, T = 140°C) 0.87 (t, 3H, J = 7.0 Hz), 1.26 (m,

14H), 1.66 (m, 4H), 2.22 (m, 2H), 2.49-2.76 (m, 6H), 3.51 (t, 2H, J=3.3 Hz ), 3.87 (5,

3H), 4.24 (s, 2H), 7.11 (m, 2H), 7.31 (m, 2H), 7.51 (m,1H), 7.60 (m,1H), 7.80 (m, 1H),
15  8.13 (m, 1H). MS(EST") 533.8 (MH").

Synthesis of Compoand 1.29

Sood
MR ee sy

Decanoic acid
{1-[3-(4-methoxy-phenyl}-4-oxo-3,4-dihydro-qui
nazolin-2-yl}-ethyl}-(2-pyrrolidin-1-yl-
ethyl)-amide

20 1.29

Compound 1.29 was prepared following the synthesis of compound 1.01.

Colorless viscous oil; mixture of cis /trans amide rotamers (1/1), determined by 'H NMR
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Me RCN O 2-Bi phenyl -4-yl-N-(2-cyano-ethyl)-N-(1-(3-(4-CQuoro- 2005
phenyl ) 4- oxo- 3, 4- di hydr o- qui nazol i n-2-yl J- el hyl)-acetam de (1.20) féme
Conmpound 1. 20 was prepared followi ng the synthesis of conpound 1.01

descri bed above. Method 1 was followed for the synthetic sequence, wherein

3- am noprwpitamsiai | e was used in step e instead of PCT/US01/47850

2- (N, N-di et hyl am no) - 1- am noet hane, and bi phenyl acetyl chl ori de was used

in step f I | I - rl I for
conmpound 1. @cﬁgﬁlsg ﬁﬁ%?% ez’%ﬁ g’qﬁ"ﬁ%%ﬂgﬁ?’mgﬁé rum f or
conpound 1. (maHszﬁ)h))cBhCé’Z(éﬂ}bﬂﬁ’ Nr1@|d§ Romdi€ 72.62,4h&44 N H).12a. 1. 1 (CDC13; T
= 25 C determined by integration of characteristic resonance peaks at SA
4.94 (g, 1.0H, J=6.8 Hz) and SB 5.14 (q, 1.0H J= 7.6 Hz) ppm M (ESI)
530.2 [VH + 20 Synthesis of Ciyntioasisaf Codpporind 1302- Bi phenyl - 4- yF
N-(1- (3.9 4- Quor o- phenyg4oxo-3,4- . dihydro-qutnazotin-2-ylJ-ethy
N- (24sopropoxy- ethyl)-acetam de (1.2 e 2005 WO 02/083143
PCT/ US01147850 Conpound 1.21 was prepd@re |l owi ng the synthesis of
compound 1.01 described above. s followed for the synthetic
sequence, wherein 2- isopropoxy-| ne was used in step e instead of
2- (N, N-di met hyl am no) - 1- am noet h bi phenyl acetyl chloride was used
in step f instead of decanoyl cterization data for
compound 1.21 follows: fain 8ss. |HINVR sinmlar to spectrum for
conpound 1.19: a m xture of /trans am de rotaners inca. 3:1 (CDC3; T
= 25 C) determned by integration of characteristic resonance peaks at
Smnor 4.88 (g, 1.0H J= 6.7 Hz) and Smaior 5.30 (q, 2.9H, J= 7.0 Hz) ppm
M5 (ESI') 564.2 [MVH' 2-Biphenyl-4-yl-N-(2-dimethylami

no-ethyl)-A-{1-[3-(4-methoxy-phe

nyl)-4-0x0-3,4-dihydro-quinazoli

n-2-yll-ethyl}-acetamide

1.30

Compound 1.30 was prepared following the synthesis of 1.01. Yellow
10 solid. Mixture of cis/trans amide rotamers(1/1), determined by 'H NMR (CDCl3) 1.40 (d,
3H, J=6.8 Hz), 1.46 (d, 3H, J= 6.8 Bz). MS(EST") 561.2 (MH").

Synthesis of Compound 1.31

\/\N\/\rﬁ“\/\.D

Decanoic acid
{1]3-(4-isopropoxy-phenyl)-4-oxo-3,4-dihy
dro-quinazolin-2-ylj-ethyl}-(2-pyrrolidin-1-
15 yl-ethyl}-amide

1.31

Compound 1.31 was prepared following the synthesis of 1.01. Colorless
viscous oil; mixture of cis /trans amide rotamers (1/1), determined by 'H NMR (CDCl;)
20  4.88(q, 1H, J=7.2 Hz), 5.38 (g, 1H, J = 7.2 Hz). MS(ESI") 575.5 (MH"). Anal.
(C3sHsoN4O;) cal. C 73.14 H 8.77, N 9.75. Found C 72.45, H 8.75, N 9.08.
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10 Synthesis of Conpound 1.22 O 2-Biphenyl

.yl -N-(143-(4-fl uoro-phenyl)-4-o0xo0-3, 4 3 June 2005
di hydr o- qui nazol i n- 2-yet hyl ) - N- pyddi n-2- yl net hyl -acet am de (1.22) Conpound
1.22 was prepared follow ng the synthesis of conpound 1.01 15 descri bed
above. Met wod2issnas foll owed for the synthetic sequencecTvbrussn 2-

am nonet hyl pyridine was used in step e instead of 2-(N, Ndi net hyl am no) - 1-
am noet hane, and bi phenyl acetyl chloride was used in step f instead of
decanoyl chloride. Characterization data for conmpound 1.22 foll ows:
colorless glass. 'H NWR si ni | 8ynthesis of Cempownd £.23% conpound 1.19: a m xture
of cis/trans amde rotaners in ca. 1:1 (CDC13; T 20 = 25 C) determ ned by
integration of characteristic resonan p Oaf~SA 5.13 (g, 1.0H, J=6.4
Hz) and SB 5.46 (q, |.OH, J= 8.0 Hz m (ESI'") 569.3 [MH' 50 3 June
2005 WO 0 210 8 3 14 3 PCT/ US01/ nthesi s of Conpound 1.23 4 9 ITI
Me 1IN 2-Biphenyl-4-yl- N41-(3-(4 nyl ) - 4- xo- 3, 4-

di hydro. qui nezol i n-2-yet hyg- N-pyridi A 3 Wyl net hyl -acetam de (1.23) 5
Compound 1.23 was prepare 1 "}:\yn’t\bési s of compound 1.01

descri bed above. Method 1 was foll owed for the synthetic sequence, wherein
2- am nonet hyl pyridine was used in step e instead of

2- (N, N-di net hyl am no) - 1- am noet hanbecasatchcldi phenyl acetyl chl ori de was used
in step f instead of decanoiji3-@sthoxviptienyl-4-gxodfediaidreari zat i on data for
conpound 1.23 fol | ows: col ofr&eE-2yllalerC-PehppRNEl3R | ar to spectrum for
conpound; 1.19: a mixture of cis/tran .'e'de rotaners in ca. 1.1 (CDC13; T
= 25 C) determned by integration of characteristic resonance peaks at SA
5.13 (g, 1.0H, J=6.4 Hz) and SB 5.46 (q,1.04, J= 8.0 Hz) ppm M (ESU)
569.3 [MH)* Compound 1.32 was prepared following the synthesis of 1.01. Colorless

viscous oil; mixture of cis /trans amide rotamers (2/3), determined by "H NMR (CDCl;)
4.87(q, 1H, J=7.2 Hz), 5.38 (q, 1H, J = 7.2 Hz). MS(ESI*) 522.3 (MH"). Anal.
10 (C3iHa3N3Og) cal. C 71.37 H 8.31, N 8.05. Found C 71.13, H 8.42, N 8.02.

Synthesis of Compound 1.33

o6
N F
45/
\/\,D
o7
2-Biphenyl-4-yl- N-{1-{3-(3-fluoro-4-
methoxy-phenyl}-4-oxo-3,4-dihydro-
quinazolin-2-yl}-ethyl}- N-

(2-pyrrolidin-1-yl-ethyl}-acetamide
15 1.33

Compound 1.33 was prepared following the synthesis of 1.01. Yellow
solid. m.p. 96.9°C mixture of cis /trans amide rotamers (1/1), determined by '"H NMR
(CDCly) 4.87(q, 1H, /= 7.2 Hz), 5.38 (g, 1H, J= 7.2 Hz). MS(ESI") 605.3 (MH"). Anal.

20 (C3HyFN4OyCaH30,) cal. C 71.08 H 6.55, N 8.09. Found C 7 1.96, H6.19,N 8.47.
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15 Synthesis of Conmpound 1.24 / nme \ "'"" TTNNw 'f/\ ~i o

2- ai phonyl - 4N- N{ 1- 13{ 4- nuor o- phenyl ) 4oxo0- 3. 4- 3 June 2005
di hydr o- qui nazol i n-2-ylj-ethyl } N-(34m dazol -1-yt- propyl)-acetam de (1.24)
Compound 1.24 was prepared followi ng the synthesis of conpound 1.01 20
descri bed wiomymessidyet hod 1 was fol l owed for the synthet pc/ssigumsce, wherein
3-(3- am nopropyl)imdazole was used in step e instead of

2- (N, N-di net hyl am no) - 1- am noet hane, and bi phenyl acetyl chloride was used
in step f instead of decanoyl chloride. Characterization data for conpound
1.24 follows: colorless oil. &syhthids of Coinbaknd R3H1 3 June 2005 WO 02/083143
PCT/ USOL/ 47850 [ spectrum for conmpound 1.19: a m xture of cis/trans am de
rotaners in ca. 1.1 (CDCI3; T =250 dg i ned by integration of

characteristic resonance peaks at 8 4. |.OH, J= 6.6 Hz) and Sa 5. 29
(g, 1.1H, J= 7.1 Hz) ppm M (E 3
1.25 HCl, Zn C M nme v ~Et ACH C
2- Bi phenyl - 4y1- N- (2. t hoxyet hyl ) - Nf ( 143
|

4. 5 Synthesis of Conpound

9
| uor o-
2- Bi phenyl - 4-y1- N- ( 2et hoxy- et hy . A Ol C
phenyl ) - 4- oxo- 34- di hydr oqui nazo 2-31}
phenyt) - 3, 4- di hydr oqui nazol et hyQ ethyl -acetamde (1.19) -3.4%

(1.26) To a mxture of 175%g/1.19 (318 nol, 1.00 equiv) and 500 ng zinc

10 powder (7.65 mmol, 24.0 equiv) suspended in 3.0 nL glacial acetic acid
at 40 C (external tenpeBabanyd:y-d{13tanaoxphenvidduetdda. 200 L concentrated
aqueous hydrochloric acid T@d’&%ﬁﬁg’lﬂgﬁﬂé t aéntl’gé(zfg”‘ﬂ/l 3.6 mmol). The
resultiqg bei ge, cloudy reaction m’x 0y eV 61 ved gas and was stirred at 40
C for 15 mn, then decanted fromthe L pended solids/zinc and neutralized

wi th concentrated agueous. i um hydrqoxide to pH > 12. The 15 agueous,
al kal i ne sol uti on was® ‘i\‘g%ﬂaﬁ/ﬂr Weg?@ﬁ}”&gé]l‘f’eityﬂ%ﬁ%s ‘(fé'(ﬁ"ﬁ’@}terfﬂ‘& Combi ned

m.p. 116.3°C mixture of cis /trans amide rotamers (1/1), determined by "H NMR (CDCl3)
4.96(q, 1H, J= 7.2 Hz), 5.38 (q, 1H, J=7.2 Hz). MS(EST') 587.3 (MH". Anal.
10 (C37H3gN4O3) cal. C 75.74 H 6.53, N 9.55. Found C 75.05, H 6.56, N 9.35.

Synthesis of Compound 1.35
@fTL L
N’J\l/
N~
o JT 70

2-Biphenyl-4-yl- N-{1-[3-(3-fluoro-phenyl)-4-ox0-3,
4-dihydro-quinazofin-2-yl}-ethyl}- N-(2-pyrroli
din-1-yl-ethyl)-acetamide

1.35
15

Compound 1.35 was prepared following the synthesis of 1.01. yellow
solid. Mixture of cis /trans amide rotamers (3/8), determined by "H NMR (CDCl3)
4.89(m, 1H), 5.38 (m, 1H). MS(ESI") 575.3 (MH"). Anal. (C3sH3sFN,O; C4Hz0,) cal. C
7249 H 6.54, N 8.45. Found C 72.77, H 6.10, N 8.89.
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organi c extracts were dried over magnesium sul fate, filtered, and
concentrated in vacuo to vyield a colorless oil. The crude materi z;fJ\’rHEe 2005
purified by chromatography on silica gel (3.5 cmo.d. x 10 cmh) eluting
with 2% met hanol in chloroform Fractions containing product at Rl= 0.52,
10% net haneip ocms3eddl or of orm were conbi ned and concent r gtegsdtiarsdd vacuo to
afford 83 ng of a colorless oil. 1H NMR simlar to spectrumfor conpound
1.19: a mxture of cis/trans amde rotanmers in ca. 2:1 (CDCI3; T =25 QO
determned by integration of characteristic resonance peaks at Sm nor 4.62
(g, 1.0H, J= 7.1 Hz) and S, r" Pewthesis G Cofmpoudd 1B J= 7.0 Hz) ppm MS (ESI")
536.3 [MH + 52 3 June 2005 WO 02/083143 PCT/USQ /47850 Synthesis of
Compound 1.26 F3 / N-(2-Ethoxy-et hyI) N (148~{#N uor o- pheny) - 4- oxo- 3

, 4di hydr o- qui nazotin-2-yl]-emyl)-2-(4-tfrif met hyl - phenyl ) - acet am de
(1. 26) 5 Conpound 1.26 was prepared ¥t he synthesis of conpound
1.01 described above. Method 1 was gwed-for the synthetic sequence,

i in step a instead of

44TiyF1 uor onet hyl phenyl ) aceti c
Ry, in dtep f 10 instead of

n data for conpound 1.26 follows:

2- (N, N-di net hyl am no) - 1- am noet hane
acid was used, with EDC and gata {
decanoyl chloride. Characte ti

colorless oil. 1H NWVR simkaF to spectrumfor conmpound 1.19: a m xture of
cis/trans am de rotaners in ca. 5'2 (CDC1I3; T =25 C) determ ned by -
integration of characterb; _ﬁé}‘, to rm(g_d% PligmAd-etypl nor 4.85 (q, 1.0H J=
6.8 Hz) and 6,,,Jor 5.33 ,[3- , erfgl)-$-okdz3 4-diaiquVS (ESI) 542 2 [M+ 15

Synt hesi s of Conpound 1.27 F lMeb!InE-y(I}ethvl}-acetamlde
N4143{4H uor o- phenyl ) d- oxo- 3. 4di hydr og38 nazol i n-

Compound 1.36 was prepared following the synthesis of 1.01. white solid;
m.p. 61.3°C. mixture of cis /trans amide rotamers (1/1), determined by 'H NMR (CDCls)
4.92(q, 1H, J=7.2 Hz), 5.32 (g, 1H, J= 7.2 Hz). MS(ESI") 591.3 (MH"). Anal.
10 (CsgHisNyOs) cal. C 73.20 H 6.48, N 9.48. Found C 72.92, H 6.46, N 9.29.

Synthesis of Compound 1.37
L
CLC
\/\T/

N-(2-Dimethylamino-ethyh-N-{1-[3-{4-fluorc-phenyl
)-4-ox0-3,4-dihydro-quinazolin-2-yl}-ethyi}-2-
(4-isopropyl-phenyl)-acetamide
15
1.37

Compound 1.37 was prepared following the synthesis of 1.01. white solid,;
mixture of cis /trans amide rotamers (1/2), determined by "H NMR (CDCls) 4.86(q, 1H, J
20 =7.2Hz),5.32 (q, 1H, J=7.2 Hz).MS(EST*) 515.3 (MH"). Anal. (C3;H3sFN;O) cal. C
72.35H 6.85, N 10.89. Found C 72.11, H 6.92, N 10.71.
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2-ylJ ethyl)-Npyridin-3- 4nethyl-2-(4trtfluoro nethyl -pheny) -aceﬁg&ﬂ_ﬁ% 2005
(1.27) 20 Conmpound 1.27 was prepared follow ng the synthesis of ¢
1.01 described above. Method 1 was followed for the synthetic sequence,
wherein 3- nethyl am nopyridine was used in step e instead of
2- (N, N- di mnaologhsmsno) - 1- ami noet hane, and (4-trifl uor owetrdydiahenyl ) acetic
acid was used, with EDC and catalytic HOBT, in step f instead of decanoyl
chl oride. Characterization 'data for conpound 1.27 53 3 June 2005 WO
02/ 083143 PCT/ US01/ 47850 follows: colorless oil. "H NVR simlar to spectrum
for compound 1.19: a m xture 8ynthesisof Compoundd.3® rotaners in ca. 6:5
(CDC13; T =25 C) determned by integration of characteristic resonance
peaks at Sm, 4.99 (q, |.OH, J= 6.6 Hz) and 5"jo, 5.37 (q, |I.2H J=7.2
Hz) ppm MS (ESI) 561.2 [MH] + 5 Synthegis gf\eonpound 1.28 OCH3 Decanoic
acid [ 3-(4-nmet hoxy-phenyl)-4-o0xo-3, 4-di I drui n
|© §1)¥anmi de 1.28 10 Conpound 1.28

. Zeqpound 1.01. MS(ESI) 533. 3,
= 7.0 H), 1.26 (m 14H), 1.66
RNt 2H, J= 3.3 Hz), 3.87 (s,
(mo2H), #51 (mIH, 7.60 (mIH)),
(E I) 533.8 (M—l). Synt hesi s of Conpound

azolin-2-ylnmethyl]-(2-pyrrolidin-1-
was prepared followi ng the synthesiS s
534.3. "H NWR (DMSO, T =140C) 0.87 (t,
(m 4H), 2.22 (m 2H), 2.49-2.76 (
3H), 4.24 (s, 2H), 7.11 (m
7.80 (m IH, 15813(m 1H)"

1.29 o/ | CH3 NN\No 0 IBDecannc aci d gty N1
{1 [3 (4 met hOXy phenyl )2 ‘h Lgc%%rophenglrzqu4ﬂg§it ﬁyl%rdfqu):naz
5 olin-2-yl}-ethyl}-acetamide
1.38

Compound 1.38 was prepared following the synthesis of 1.01. white solid;
mixture of cis /trans amide rotamers (1/1.7), determined by "H NMR (CDCl;) 4.85 (g,
10  1H,J=7.2 Hz), 5.30 (g, 1H, J=7.2 Hz) MS(ESI") 545.3 (MH"). Anal. (C3H3;FN,O3)
cal. C 70.57 H 6.85, N 10.29. Found C 70.33, H 6.90, N 10.13.

Synthesis of Compound 1.39

-

SR

C

2-Biphenyl-4-N-{1-13-(4-ethoxy-phenyi}-4-0x0-3,4
P rg-qu'fr\?a{zo[]tlg%-yl]- XXI-FZ- V)
~gly!

15 ' 139
Compound 1.39 was prepared following the synthesis of 1.01. white solid;
mixture of cis /trans amide rotamers (1/1), determined by 'H NMR (CDCls) 4.95 (q, 1H, J

=17.2 Hz), 5.32 (q, 1H, J= 7.2 Hz) MS(EST") 562.3 (MH"). Anal. (C3sH3sN30,) cal. C
20 74.84 H6.28, N 7.48. Found C 74.56, H 6.26, N 7.30.
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nazol in-2-yl]-ethyl}-(2-pyrrolidin-1-yl ethyl)-amde 20 1.29 Cg’@g‘ 2005
1.29 was prepared follow ng the synthesis of compound 1.01. Colorl

viscous oil; mxture of cis /trans am de rotaners (1/1), determ ned by 1H
NVR 54 3 June 2005 WO 02/ 083143 PCT/ USOL/ 47850 (CDC13) 4.82 (g, 1H, J=
7.5 Hz), 5wldeAs31431lH, J= 7.5 Hz). MS(ESr) 547.2 (VHO) . pAado1/s7s6C23H25N402)
cal. C 72.49 H 8.48, N 10.25. Found C 72.62, H 8.44, N 10.12. Synthesis of
Compound 1.30 51 \ / | 2-Biphenyl-4-yl-N(2-dinethylam

no- et hyl ) - N-{1-[ 3- (4- net hoxy- phe nyl)-4-o0xo0- 3, 4-di hydr o- qui nazol i
n-2-yl]-ethyl)-acetani de 1. 3ynth&isgfdomspoiind@0.40as prepared foll owi ng the
synthesis of 1.01. Yellow 10 solid. M xture of ci s/trans am de
rotaners(l/1), determined by 'H N 3 A d, 3H J=6.8 Hz), 1.46
(d, 3H, J=6.8 Hz). MS(ESI') 561 2 SyntheS|s of Conmpound 1.31 O/
N\ U O Decanoic acid {1-]3- N OpoXy- phenyl ) - 4- oxo- 3, 4di by

dro-qui nazolin-2-ylj-ethyl)-(2 (dANn-I 15 yl-ethyl)-amde 1.31

2-Biphenyt-4-yl-N-{1{3-(4-butoxy-p
henyl}-4-ox0-3,4-dihydro-quinazolin
-2-yl]-propyi}- N-{2-methox
y-ethyl}-acetamide

5 1.40

Compound 1.40 was prepared following the synthesis of 1.01. White
solid; mixture of cis /trans amide rotamers (2/1), determined by 'H NMR (CDCls) 4.70
(m, 1H), 5.38 (t, 1H, J = 7.0 Hz).MS(ESI") 604.3 (MH"). Anal. (C33H¢;N30,) cal. C
10 75.60 H 6.84, N 6.96. Found C 74.98, H 6.82, N 6.72.

Synthesis of Compound'l.42
2
C
o
_ NJ\(
O \/\O/
o

2-Biphenyl-4-yl- N-{1-[3-(4-iodo-phenyl)-4-0x0-3,4-d
ihydro-guinazolin-2-yl}-ethyl}- N-(2-methoxy-e
thyi)-acetamide

15 1.42

Compound 1.42 was prepared following the synthesis of 1.01. white solid;
mixture of cis /trans amide rotamers (1/2), determined by 'H NMR (CDCl) 4.86 (q, 1H, J
=7.3 Hz), 5.30 (q, 1H, J= 7.3 Hz) MS(ESI") 644.2 (MH"). Anal. (C33H30IN;0;) cal. C
20 61.59 H4.70, N 6.53. Found C 61.63, H 4.73, N 6.36.
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Compound 1. 31 was prepared follow ng the synthesis of 1.01. Col orl
viscous oil; mxture of cis /trans am de rotaners (1/1), determ néﬁﬁ&ﬂqaow
NVMR (CDC13) 20 4.88(q, IH, J= 7.2 Hz), 5.38 (q, 1H, J= 7.2 Hz). MS(ESI)
575.5 (MW. Anal. (C35HsoN4Q@3) cal. C 73.14 H8.77, N 9.75. Found C 72.45,

H 8.75, N ®0@%0s308 3 June 2005 WD 02/ 083143 PCT/ USO1/ dd5bsd1/pxed hesi s of
Compound 1.32 N4~ O N~\d Decanoic acid (1

- 13- (4- et hoxy- phenyl ) - 4- oxo- 3, 4- di hydro-q

ui nazolin-2-yl]-ethyl}-(2-methoxy-ethyl)-am ide 5 1.32 Conpound 1.32 was
prepared foll ow ng the synt heSymstheds of Gdinpotind 43 ess vi scous oil; mxture

of cis/trans amde rotaners (2/3), determ ned by 1H NVMR (CDO 3) 4.87(q,

IH, J= 7.2 Hz), 5.38 (q, 1H, J= 7.2 . MB(ESN' ) 522.3 (MN. Anal. 10
(C31H43N3M4) cal. C 71.37 H 8.31, N 8.|05. @[ nd C 71.13, H 8.42, N 8.02.

Synt hesi s of Conmpound 1.33 0 - D N

2- Bi phenyl A-yl -N-{1-[3-(3-fl uoro- W‘LW)LQX(Y- phenyl) - 4- oxo- 3, 4- di hydro
qui nazolin-2-yl}ethyl}-N (2-pyrrol1di'h- 1yl -ethyl)-acetam de 15 1.33
1 tNaesi s of 1.01. Yellow solid.

Compound 1. 33 was prepared fol | owAts
mp. 96.9C m xture of cis /traps @. potanmers (1/1), determ ned by 'H NWR
(CDA 3) 4.87(q, 1H, J= 7.2 H 8 (q, IN, J= 7.2 Hz). MS(ESI') 605.3

(MHO . Anal. 20 (C37H37FN4ACE 4 t)Z) cal. C71.08 H6.55, N 8.09. Found C
71.96, H6.19, N 8.47. Z%phenyl-tl-yl-N-ﬁ-[3-(4-cyano-phenyl)-4-oxo-3.4-di
hydro-guinazolin-2-yi]-ethyl}- N-(2-methoxy-
ethyl}-acetamide
5 1.43

The mixture of 1.42 (I mmol, 0.643¢g) and CuCN (3 mmol, 0.27 g) in .10
ml of DMF was heated to 136°C for 10 h. After evaporating the solvent, the residue was
dissolved in CH,Cl;, the organic layer was washed by water, brine, dried over NaSQ; and
10  removed in vacuo to give a sticky oil which was purified by chromatography to afford a
white solid; mixture of cis /trans amide rotamers (1/2), determined by 'H NMR (CDCl)
4.75 (g, 1H, J="7.3 Hz), 5.28 (q, 1H, J = 7.3 Hz).MS(ESI") 543.2 (MH"). Anal.
(C34H3oN4O3) cal. C 75.26 H 5.57, N 10.32. Found C 75.00, H 5.59, N 10.19.

15 - _ Synthesis of Compound 1.44
®
0 N

N

s
00

2-Biphenyl-4-yl- N-(2-methoxy-ethyl)- N-[1-{4-ox0-
3-pyridin-4-ylmethyl-3,4-dihydro-quinazolin-2-yl
) )-ethyl]-acetamide

1.44
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3 June 2005 WD 02/083143 PCT[ USO01/ 47850 Synt hesis of Conpound 1.%4 \  NR\
\ | / 0 2-Biphenyl-4-yl-N{ 1-]3{4- et hoxy- phenyl ) - 40xo0- 3, 4- June 2005
di hydr o- qui nazolin-2-yl]-ethyl}- N (2-pyrrol idin-1-yl-ethyl)-acetam de 5
1.34 Compound 1.34 was prepared follow ng the synthesis of 1.01. white

sol i d. Mo o3dhH143C M xture of cis /trans am de rot arrep@r,(rs’lgluj,—)ssﬂ det er m ned
by 'H NVR (CDC13) 4.96(q, 1H, J= 7.2 Hz), 5.38 (g, IH J= 7.2 Hz). MS(ESr)
587.3 (MH). Anal. 10 (C37H38N4 cal.. .C 75.74 H 6.53, N 55 Found C
75.05, H 6.56, N 9.3cpmp M’e%’#‘ézfmm%ﬂbmdhﬁ%@eﬁmﬂl% $yhite

2- Bi phenyl sﬂhd"‘ﬂ%ﬂﬁﬂ(@f)@h{“@l gﬂpfhemh)z} 4‘05(&13&1),312 (s,3H),325 (m,
4-di hydr o- qui nazol i n y é’H pyrroli yl)-aceta mi
D Aok e ot e o A 6 4 i s A S 7 25558

yel low soljg, M85 2 0f2807§5 i, IS8, @Sy, 25 AR 53D BT fin, 16§t er mi ned by ' H
NVR (CDd 3) )Hg’g)k ) ( ﬁ H%;Gngl(sg)r @’7@3 (2?% ?Anal
(C36|—|35|f1\|407230(m 2§3?érat lHkﬁSSIQn HYRES 38()1*@@;3 Found C 72.77, H 6.10, N
8.89. 57 3 June 2005 WD 02/083143 PCTIUSQ /47850 Synt hesis of Corrpound
1.36 O OY

Synthesis of Compound 1.45

4-(2{1-[(Biphenyl-4-yl-acetyl)-(2-methoxy-ethyl)-a
mino]-ethyl}-4-oxo-4H-quinazolin-3-yi}-benzamid
e

10 1.45

The mixture of 1.43 (0.1 mmol, 0.054g) and 30% H,O; ( 0.6 mmol) in 1

mL of DMF and 1 ml of dioxane was stirred at room temperature for th. Usual work up
gave the give a white solid; mixture of cis /trans amide rotamers {1/2), determined by 'H

15 NMR (CDCl) 4.95 (q, 1H, J=7.3 Hz), 5.15 (q, 1H, J= 7.3 Hz).MS(EST") 561.3(MH").
Anal. (C34H3:N404 .CsHgO) cal. C 70.35 H 6.21 N 8.64. Found C 70.98, H 5.99, N 9.14.

Synthesis pf Compound 1.47
Ion
N
N’JY
0 ~OH
OSSN

2-Biphenyl-4-yl-N-(2-hydroxy-ethyl)-N-{1-[3-(4-metho

xy-phenyl)-4-oxo-3,4-dihydro-quinazolin-2-yi
20 _ J-ethyl}-acetamide

1.47
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N N~ O 2-(4-Benzyl oxy-phenyl)- N (2-d inmethylamni o-ethyl)-

N-{1-[ 3- (4- met hoxy- phenyl ) - 40x0- 3, 4-di hydro-q u 3 June 2005
i nazol n-2-yl]-ethyl }acetamde 5 1.36 Conpound 1.36 was prepared foll ow ng
the synthesis of 1.01. white solid; mp. 61.3C. mxture of cis /trans am de
rotamers (Wwolkessdgterm ned by 'H NVR (CDC13) 4.92(q, pbhoditaskse Hz), 5.32
(g, I'H J=7.2 Hz). MS(ESf) 591.3 (MH). Anal. 10 (C36H35N404) cal. C 73.20 H
6.48, N 9.48. Found C 72.92, H 6.46, N 9.29. Synthesis of Conpound 1.37 0
/1 F 1/ ON(2-Di methylam no-ethyl)-N(1-[3-(4-fl uoro-phenyl

) - 40x0- 3. 4-d i hydro-@o dﬂﬁ@Pk?ﬂra@prb’ﬂa}ed%ﬂ%)ﬂu}g'tgesyntheszsofl 01, mixture of

(4-i sopropy henyl - acet ani de oun ared
fol | ow ng t @‘"6‘15(111'61‘13‘%}“?@5&@ CP&J@%& (‘ﬁgﬁcfs?)%t rans am de

t t | 7.2 Hz
532 (0, “*“5“2?““” ONTEI B RN T2 1),

72.35 H %. 8586, N 7% @@ndﬁol}rﬁé %5?’2 I:{I73H 6.92, N 10.71. 58 3 June 2005 WD
02/ 083143 PCT/ US01/ 47850 Synt hesi s of Corrpound 1.38 OF t I N N py

2- (4- But oxy- phenyl ) - N- (2-di net hyl am no-ethyl )-Nfl -[

3- (4-f1 uor o- phenyl ) - 4- oxo- 3, 4Sxsitkssiq b Competing 1.48

st
OO ;

2-Biphenyl-4-yl- N-{1-[3-(4-cyano-phenyl)-4-0x0+3,4

~dihydro-quinazolin-2-yl}-ethyl}- N-{2-ethoxy-e
thyl)-acetamide

10 1.48

Compound 1.48 was prepared following the synthesis of 21. white solid,
mixture of ¢is /trans amide rotamers (1/5), determined by 'H NMR (CDCls) 4.72 (q, 1H, J
=7.0 Hz), 5.25 {q, 1H, /= 7.0 Hz).MS(ESI"} 557.3 (MH"). Anal. (C3sH1,N;O3 ) cal. C
15 75.52H 5.79, N 10.06. Found C 75.03, H 5.92, N 9.96

Synthesis of Compound 1.49

2-Biphenyl-d-yl-N-(2-ethoxy-ethyl)-N-{1-[3-{4-ethoxy-p
heny!}-4-oxo-3,4-dihydro-quinazolin-2-yl]-
ethyl}-acetamide

20 : 1.49
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5o0lin-2-yl]-ethyl -acetamde 1.38 Conpound 1.38 was prepared fg]low n

the synthesis of 1.01. white solid; mxture of cis /trans am de rgia!#m@gZOOS
(1/1.7), determned by 'H NWR (CDC13) 4.85 (q, 10 IH, J= 7.2 Hz), 5.30 (q,
IH, J=7.2 HZ). M5(ESI) 545.3 (M3). Anal. (C32H37FN403) <cal. C 70.57 H

6.85, N 10wd¥2ofzednd C 70.33, H 6.90, N 10.13. Synt hesipgrpforfemapound 1. 39

2- Bi phenyl - 44V41- r3 (4-ethoxy henyl)-4-oxo0-3,4 ro-gwiazolin-2-yl]- N (P2

-ethyl)- 15 1. 39 ound 1. 39 was prepared | gwi ng_.t he nt hesi s of
1.01. white solid; Pﬂ”@d&fw(‘f’iﬂ%l”ﬁafeg @I%&fg )@?’Kﬁég% 1.013 %{e solikt er ni ned
by *H NMR (1@19@831)%%&5::& 8 cisl/Atanshmide rdtardersiell 1), &t&ﬁn{éa 30%03% )28 \

Hz) . MB(ESI ") . 562. 3 ( M), Anal . |

T Found B Gl 1h Hp 830 4. Higte T O L5 NS I6EMNABS) 053143
PCT/ US01/ 478581350} J@s ics750f1 EEQERNMSD. ii‘otﬂﬁc $$.08, H 6.59, N 7.27.

2- Bi phe %I-4 yl-N{1-[ 3- (4-butoxy p henyl)-4-oxo-3, 4-di hydr o- qui nazol i n

2-yl]-propyl }-N (2-nmethox y-ethyl)-acetanmide 5 1.40 Conpound 1.40 was

prepared follow ng the synt hegj,,ﬁhgi‘soicgﬂ, ouWi'!lt.Q) solid; mxture of cis
/trans am de rotanmers (2/1) et erm ned y HNW (CDA3) 4.70 (m 111),

5.38 (t, 11-, J= 7.0 Hz).MS(ESI ) 604.3 ()E/Anal (C3sH41N304) cal. C
10 75.60 H 6 84, N 6.96. Found C 74.§8, N 6. 72. Synthesis of

Compound 1.42 O/ - | eN\

OO

2-Biphenyl-4-y}- N-{1-[3-(4-ethoxy-phenyl)-4-ox0-
3,4-dihydro-quinazolin-2-yl]-ethyl}-acetamide

1.50
10

Compound 1.50 was prepared following the synthesis of 1.01, white solid,
'"H NMR (CDCL) 1.24 (d, 3H, J = 6.8 Hz), 146 (t, 3H, J = 6.9 Hz), 3.64 (5, 2H), 4.09 (g,
2H, J=6.9Hz), 4.83 (m, 1H), 6.90 (m, 1H), 7.05 (m, 2H), 7.17 (m, 1H), 7.35-7.61 (m,
7H), 7.63 (m, SH), 8.25 (m, 1H).MS(ESI'} 504.2 (MH"). Anal. (C3;Hz9N303 ) cal. C
15 76.32 H 5.80, N 8.34. Found C 75.85, H 5.88, N 8.14 |

Synthesis of Compound 1.51

2-Biphenyl-4-yl- N-(2-ethoxy-ethyl)-N-{{3-{4-ethoxy
-phenyi)-4-ox0-3,4-dihydro-quinazolin-2-yi}-ph
enyi-methyl}-acetamide

1.51
20

Compound 1.51 was prepared following the synthesis of 1.01, white solid,
'"H NMR (CDCl3) 1.05 (t, 3H, J= 7.0 Hz), 1.40 {t, 3H, J = 6.92 Hz), 2.81 (m, 2H), 3.18
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O 2-Bi phenyl -4-yl -N{1-[ 3- (4-i odo- phenyl) - 4-0xo-3, 4-d
I hydr o- qui nazolin-2-yl]-ethyl}- N (2-nmethoxy-e thyl)-acetam de 113 fuﬂ? 2005
Compound 1.42 was prepared followi ng the synthesis of 1.01. white solid;
mxture of cis /trans am de rotamers (1/2), determ ned by H NVR (CDd 3)

4.86 (g, |wblo2dssies 7.3 Hz), 5.30 (q, 1H J= 7.3 Hz). VSeEHusor1askds 2 (M) .
Anal . (C33H301N303) cal. C 20 61.59 H4.70, N 6.53. Found C 61.63, H 4.73,

! 250 iy S AR T B B A, S

hydr o- qui nasznl () 18), ¥l4k (@} tHoI 3. 4Nmt, ZHE N @ay 318Y, b 736 @haniy g .64qml. 43 The

m xt ure of I 643 n. 10 nmM of DM
was heat ed % ﬁ@é)é";{gg 823 @r lfy\ @%ﬁ\?ﬁ%%@%ﬁ%}déﬁﬂﬂﬂ?l%)resi due was
di ssol ved g, BH2G12 6.1 N Q5D ERIMA d 2VR HWaS, Negged by water, brine, dried

over NaSO4 and 10 renoved in vacuo to give a sticky oil whi ch was purified
by chror?atography to afford a white solid; mxture of cis /trans am de

rotamers (1/2), determ ned bysynkheblor Cofpduihi 1.9 75 (g, 1H J= 7.3 Hz), 5.28
(g, 11-1, J= 7.3 Hz). MS(ESr+) 543 2 (M Anal . (CB4H30N403) cal. C 75.26
H 5.57, N 10.32. Found C 75.00, H 5.59, N 10.19. 15 s of Conpound
1.44 N ON QOE‘
(:(?L Pd(PPhy)s
N N\/\
N\/\o/\ /O o
P
2{48 h 2-ethoxy-ethyl)}-N{i-{3-(4- '
;‘moxm%‘ﬁwii’iit‘a.fmx;‘zﬁqﬂkazéuii*., N iyt quinazoin LTS
l}-ethyl}-acetamide din-4-yl-phenyl}-acetamide
1.52 ‘ 1.53
10

Compound 1.53 was synthesized in a manner similar to that used for the
synthesis of 1.01. Under N;, the mixture of pyridine-4-boronic acid (0.053g, 0.43 mmol),
1.52 (0.050g, 0.087 mmol) and Pd(PPh;)4 (0.010g, 0.009 mmol} in toluene (4 mL) and
3M Na,CO; (4 mL) was heated to 110°C for 3 h. The organic layer was washed with
15 water, dried over NaSO, and evaporated to give a oil which was purified by
chromatography to afford compound 1.53 as a white solid (15 mg). MS(ESI") 577.3

(MH)

Synthesis of Compound 1.54

2-(3', 4'-Difluora-biphenyl-4-yl}- N-{1-[3-{4-ethoxy-ph
enyl)-4-0x0-3,4-dihydro-quinazolin-2-yl]-ethy
20 _ ' [}-N-{2-methoxy-ethyl)-acetamide

1.54
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N zrY NCOO \ | ~ 0 2-Biphenyl-4-yl-N-(2-nmethoxy-ethyl)-N[1-(4-0xp-
3-py(di n-4-yl met hyl - 3, 4-di hydr o- qui nazolin-2-yl )-ethyl]-acetam )JQJHQQZOOS
61 3 June 2005 WO 02/083143 PCT/ USOL/ 47850 Compound 144 was prepared
following the synthesis of 1.01. Wiite solid. "H NWR (CDC13) 1.40 (d, 3H,

J= 7.3 Hz)wod@B6m 1H), 3.12 (s, 3H), 3.25 (m 1H), pdrB&ndnss® (m 211),
3.77 (d, 1H, J=15 Hz), 3.9 (d, 1H J= 15 Hz), 5.08 (d, 1H, 12Hz), 5.88 (m
2H), 7.28-7.35 (m 5H), 7.42 (m 2H), 7.57 (m 5H), 7.72 (m 1H), 5 7.80(m
1H), 8.32(m 1H), 855(m 2H). MS(ESt) 533.3 (ML-1"). Synthesis of
Compound 1.45 0 | Uidiel®N; ,\thdnixtubé of\3,4-difluddophenylboronic acid (0.131g, 0.83

4-(2-(1-[( | - 1) net
n noj - et hyIT’R‘ngémaWé&Sgg@éﬁbghO@% lﬂ%ﬁ?gﬁ% @ O%foo'g?llfgmﬁg m xture of
1.43 (0.1 rp™mE (3 ALPIHBM Nﬂﬂﬂi%ﬁﬁ@% I(eﬂe&ﬁtorﬂmﬁ(]! JorBh. The ﬁtjuemlfs lddfFwand 1 nml of
di oxane was stirre mte ature for al ave the
give a vihi 18 ‘?&dl‘ﬂg‘ (ﬁ{h@z&&g °r$ac“f°aFﬁ“°§srﬁ’ émFL% ﬁﬁ\go(‘ 1&%edgdet er mi ned
) NB(ES|) B e W“*“H%S“Ni%ﬁ“‘*‘”‘“g@% e e Ve 21 N 8. 64
' na

Found ¢ 70 8): "B S EOMROST 440°CH Tt T 510 v Qi aligs " 2ia)

1.42 (d, 3H, J= 6.4 Hz), 3.31-3.56 (m, 8H), 4.13 (q, 2H, /= 6.8 Hz), 5.16 (g, 1H, J= 6.4

Hz), 7.05 (br, 2H), 7.18-7.61 (m 10H), 7.70 (d, 1H, J= 8 Hz), 7.84 (t, IH, /= 6.8 Hz),

10 8.13(d, 1H, J=8.4 Hz). At room temperature, mixture of cis /trans amide rotamers
(1/1), determined by 'H NMR (CDCl1;) 495(q, 1H, J=6.8Hz),5.35(q, IH,/=6.8 Hz
). MS(ESI") 612.2(MH"}. Anal. (C36H35 FaN3;04) cal. C 70.69 H 5.77 N 6.87. Found C

70.22, H5.71, N 6.81.
15 Synthesis of Compound 1.55
: Q"’
: I:I N /@,O Trifluoroacetic anhyclrlde
N-ﬂ'\]/ Et3N \/\O/\
oSNNS CF’
N-(2-Ethoxy-ethyl}-AN-{1-[3-{4-ethoxy-phenyl}-4-0
2-[1-2-Ethoxy-ethylamino}-ethyl}-3+(4-et x0-3,4-dihydro-quinazalin-2-yl}-ethyl}-2,2,2-tri
hoxy-phenyl}-3H-quinazolin-4-one fluoro-acetamide

1.55

Trifluoroacetic anhydride (0.024 g, 0.113 mmol) was added dropwise to a

20  mixture of the amine (0.036 g, 0.094 mmol) and Et;N (0.014g, 0.142 mmol) in CH;Cl; at
room temperature. After stiming for 1h, the organic layer was washed by water, brine,
dried over NaSO; and removed in vacuo to give a oil which was purified by
chromatography to afford a colotless oil, compound 1.55. "H NMR (CDCly) 1.06 (t, 3H,
J=17.04 Hz), 1.45(t, 3H, J="7.0 Hz), 1.54(d, 3H, /=7 Hz), 3.38 (m, 2H), 3.58 (1, 2H, /=

25 6.2Hz), 3.70 (t, 2H, /= 6.2 Hz), 4.08 (m, 2H), 5.19 (q, 1H, J= 7 Hz), 7.01 (m, 2H), 7.14
(m, 1H), 7.32 (m, 1H), 7.51(m,1H), 7,77(m, 2H), 8.27 (d, 1H, J = 7.3Hz) MS(EST") 478.3
(MH"). |
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\' N\

~ O

)

\ ~,DH 2-Bi phenyl -4-yl -N-(2-hydroxy-ethyl)-N{1-[3-(4-neth
xXy- phenyl) - 4- oxo- 3, 4- di hydr o- qui nazol i n- 2-yl
3 June 2005 WD 021083143 PCT/US01147850 Conpound 1.47 was prepared
wi ng the synthesis of 1.01, m xture of

20 ]-ethyl}-acetamd

3 Jung 2005

cis /trans am de rotaners

. defvelomgaed by 'H NVR (CDC13) 1.35 (d, 3H, J= 7p@rus@hmssi- 42(d, 3H,

.3 Hz).MS(ESI") 534.2 (MH). Anal. (C33H3,N304) cal. C 74.28 H 5 5. 86,

N 7.87. Found C 73.83, H5.93, N 7.73. Synthesis of Conpound 1.48 0/ N e

N\
- di hyd

m xt ur
4.72 (
Anal .

N 9. 96
2- Bi ph
henyl ) -

| / O 2-Bi phenyl -4-yl -N41-[ 3- (4-cyano- phenyl ) - 4- oxo- 3, 4

ro-qui nazol i n-2-yl]-ethyl } - NEXAMEIIDXY-e thyl)-acetanide 10 1.48
Compound 1.48 was prepared followi ng the synthesis of 21. white solid,

e of cis /trans am de rotanmers (1/5), determ ned by H NVMR ( CDC13)

g, 1H, J = 7.0 Hz), 5. Simthesis of Gompouwd BOHz) . MS(ESI') 557.3 (MH).
(G35H32N403) cal. C 15 75.52 H5.79, N 10.06. Found C 75.03, H 5.92,

ynthesis of Conpound 1.49 O/ N NY

enyl -yl - N- ( 2- eThesyythestsof 20M:r( five sBpé ﬂ'emtchmmywi:ally available 2-amino-

40x O eényfjbenxgcr: LidHd ng;a(r)rllpie of gquulnazo?mqyon}e syn eetsf:%1 g} gdeeth%g 2j(s'eg'9

Scheme 2, below).

10 Scheme 2
Me ©
Ne © . F
> H
NH, Me N/ e
vi Vit X

. eoN,©’F
o
“

(2} propionyl chioride, DMF, RT () PCI 5, 4-fiucroaniline, toluane, $110°C
{c) Br,, RaQAc, HOAC, 40°C {¢) 1-(3-amingethyl)morpholine,
EfOH, 80‘6' (e} biphenylacetyl chloride, NEt 5, cat. DMAP, 1,4-dioxane

)
%e i
propionyl chioride &&H
H .
H

NH; OMF, RT e
2-Amino-6-methyl- 2-Methyl-&-propicnylamino
benzaic acid (VII) benzoic acid (Vill)

15 2-Methyl-6-propionylamino-benzoic acid (VIII). To a room

temperature solution of 4.35 g 2-amino-6-methyl-benzoic acid (VII) (28.8 mmol, 1.00

equiv) dissolved in 25 mL dry DMF was added 2.75 mL propionyl chloride (31.7 mmol,
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63 3 June 2005 WO 02/083143 PCTI US01/ 47850 Compound 1.49 was preg)ar ed
followng the synthesis of 1.01, white solid, mp. 98.1C, m xtur e’“ ;005
/trans am de rotaners (1/1), determ ned by i H NVR (CDC13) 4.72 (q, 111, J=

7.0 Hz), 5.25 (q, Ill, J=7.0 Hz). MS(ESt) 576.3 (MHd ). Anal. (C36H37N304)
cal. C 75. wbekh148, N 7. 30. Found C 75.08, H 6.59, N feBdsorumseoynt hesi s of
Compound 1.50 NH 2-Biphenyl -yl - N{1-[ 3- (4- et hoxy- phenyl) - 4- oxo- 3, 4-di hyd

fof How ng_t hedespird ﬂ%g%fg?éxidfu%ﬁ%i‘%‘ﬁf@glg@wd Yool BoRmlseteispaphe,5 (0 51y
~|]_|;) 6. 2 223) ,( acld &&rﬁ&,ghﬁléterokcn&u&ek&bn mxt@réd w(a§st1rr3‘i'|for 34 a@ﬂ)oﬁﬂempe;i'kﬂgrgJ ; 219(

, m m m
7H), 7.63 ($d ﬂm)r’wsd inkp éoﬁhmlr wsterwé’elzmlﬂ%‘aa% Wﬁﬂm ‘éﬁ‘?a‘r"%h B HpoN38) cal .
go 15 7 6d3]2. ﬁge&pl&& wh¥ s&rr%wg&@ﬁbﬁdat Gmbientiémpdritire &% ond\h, dftdrdwhidhithdvasi s of

oun
208 pheny| -s¢l 9wwc%%¢hywcw@mm{ finging Aheselid with cold water (2 x 50 mL).

- phenyl') - 4-preQopdte o1l V¢ ARt 51%a@%%rlpﬁos%n&bﬂgpeﬁtoxlwenﬁg& Ebvdf}or@s.ss am de 1.51
20 Compound 1.51 was prepared | owi n(% ynthesis of 1.01, white solid,
-

O N ¢ D it aolid m i1 920 FONME, e DVES) B 00dp BTaLe B 63BN 5 81 (mm
2H), 3.18 @43 NUNEHA0DSs (s, 3H), 7.04 (4, 1H, J= 7.6 Hz), 7.30 (dd, 1H, J; = 7.6 Hz, J; =

8.0 Hz), 7.47 (4, 1H, J = 8.0 Hz), 9.57 (s, 1H), 13.18 (br s, 1H) ppm. MS (EST) 206.1

10 [M-H].
P F F
o I &E g
ji/M o foluene, heat - N.j\,Me
(o)
2-Mathyl-6-prapionytamino- 2-Ethyl-3-(4-fluoro-phenyl)-5-methyl-
henzoic acid (VI . 3H-quinazolin-4-one (1X)
15 2-Ethyl-3-(4-fluoro-phenyl)-5-methyl-3H-quinazolin-4-one (IX)). Toa

mixture of 4.266 g 2-methyl-6-propionylamino-benzoic acid (VIII) (20.58 mmol, 1.00
equiv) and 2.14 mL 4-fluoroaniline (22.6 mmol, 1.10 equiv) suspended in 35 mL toluene
was added a solution of 1.08 mL phosphorous trichloride (12.3 mmol, 0.598 equiv)
dissolved in 10 mL toluene dropwise by addition funnel over 30 min. The resulting
20  heterogeneous mixture was heated to reflux for 20 h and then cooled to room temperature
and diluted with 100 mL toluene. To the room temperature reaction mixture was added
100 mL aqueous 10% sodium carbonate solution and the resulting biphase was stirred
vigorously until all solids dissolved. The toluene was removed in vacuo and a precipitate
. developed. The solid was collected by filtration, rinsing with water (2 x 75 mL). The air-
25  dried solid was purified by recrystallization from isopropyl alcohol to afford 3.31 g
colorless flakes, dried in vacuo over phosphorous pentoxide. m.p. 170.0° C. "H NMR
(CDCl3) 6 1.24 (t, 3H, J= 7.6 Hz), 2.44 (g, 2H, J= 7.6 Hz), 2.84 (s, 3H), 7.25 (dd, IH, J;
=1.6 Hz, /;=6.4Hz), 727 (2xd,2x 2H, J= 6.4 Hz), 7.58 (dd, 1H, J; = 1.2 Hz, J,= 8.0
Hz), 7.63 (dd, 1H, J; =J; = 8.0 Hz) ppm. MS (ESI') 283.2 [MH]".
30 '
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WO 02/ 083143 PCTI US01/ 47850 (m 2H ), 3.80 (m 2H), 3.91 (d, 1H, éﬁS
4.0 (m 2H), 4.03 (d, IH J=15 HzZ), 6.11 (m 1H), 6.42 (m 1H). r@n)ZOOS
1H, 7.01 (m 3H), 7.22-7.58 (m 14H), 7.64 (m 1H), 7.75 (m 1H), 8.27

(d, 1H, J= 8 Hz). MS(ESI') 638.3 (MH). Anal. (C41H39N304) <cal. C 77.21 H
6.16, N 6.W9.02b03upnd C 77.28, H 6.15, N 6.58. ' 5 Synt hgsi/gseafizs&pmpound 1. 52
OCEt '010 / O~~d\ (HO3BV \ I / OB/

244- Br ono- phenyl } N{ 2ot hoxy. et hA) - N{ 143- (4- N. ( 2- Et hoxy- et hyl }

N{ 1- 344- et hoxy- phenyl ) - 4-ox et hoxy. phenyi . 40x03, 4di hydr o. qui nazol i n- 2-y

0- 3, 4di hydr o- qui nazol i n-2- 01.efhyl }- 2- (4- pyri | Facet am de
di n-4-yl - phenyl) - acet af ')gz 18080410 Conp was synt hesi zed in
a manner simlar to thay dsed for tRg «synthes 01. Under N2, the

m xture of pyridine-4-¥ v& aci d (0.053g, 0.43 ), 1.52 (0.050g,

0.087 mmol ) and Pd{PPh3}4, L 9nQ: 0. 009 mb-dth a4 M) and 3M
Na2CO3 (4 nL) was egﬁglntzo%ﬁémium%gfor 3 h. m‘gl%?uyrsggﬁ?ﬁr%%gw# was washed with

15 water, dried over NaSO4 and evaporated to give a oil which was purified
by chromat ography to afford conmpound 1.53 as a white solid (15 ng).
VB( ESI) 577.3 Synt hB&ll-Brailin &byipdfrfludrophesyl)-5-metiyF3 M quinazold-Foli€) F

g;é,?) ! 4 &éu : g ol 2 8P ]é%Gf%%ﬁ%*l— - 4(1%109:“} 1@{])%,- f-ﬂ?—quinazolin—&one
1}-N-(2- Wetﬂlﬁ)((ﬁ:%‘# hilo), -100@ bquiv)dad 0.68 Bésodium acetate (8.37 mmol, 1.20 equiv) in
28 mL glacial acetic acid at 40° C (external temperature, oil bath) was added a solution of
0.372 mL bromine (7.32 mmol, 1.05 equiv) dissolved in 5 mL glacial acetic acid
dropwise by addition funnel over 30 min. After 2 h the reaction solution was poured into
10 250 mL water. The resulting mixture was stirred vigorously at room temperature for 1 b,
after which time the precipitate was collected by vacuum filtration, rinsing with warm
(ca. 40° C) water (3 x 50 mL). The solid was dried in vacuo over phosphorous pentoxide
overnight, affording 2.19 g of a white solid. m.p. decomposes upon heating. 'H NMR
(CDCl3) 8 2.04 (d, 3H, J = 6.8 Hz), 2.82 (5, 3H), 4.51 (g, 1H, /= 6.8 Hz), 7.15 (ddd, 1H,
15 J;=24Hz J;=44Hz,J;=84Hz),723(dd, 1H, J;=2.8Hz, J;=10.8 Hz), 7.25 -
' 7.31 (m, 2H), 7.56 (ddd, J; =2.8 Hz, J;=4.8 Hz, /; =88 Hz), 7.64 2xd, 2x 1H, /=
5.2 Hz) ppm. MS (EST") 361.1 [MH]".

0
2-{1-Bromo-ethyi)-3-{4-fluoro-phenyl)- 3-(4-Fluoro-phenyl)-5-methyl-2-[1-(2-
S-methyl-3 H-quinazolin-4-ong morphotin-4-ylethylamino}-ethyl]-3 M-
20 quinazalin-4-gne
X X1

3-(4-Fluoro-phenyl)-5-methyl-2-[1-(2-morpholin-4-yl-ethylamino)-
ethyl]-3H-quinazolin-4-one (XI). A mixture of 0.283 g 2-(1-bromo-ethyi)-3-(4-ﬂuoro—
phenyl)-5-methyl-3H-quinazolin-4-one (X) (0.784 mmol, 1.00 equiv) and 0.165 mL 1-(2-
25  aminoethyl)morpholine (1.25 mmol, 1.60 equiv) in 5 mL ethanol was heated to reflux.

After 20 h, the ethano! was removed in vacuo and the concentrate partitioned between
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65 3 June 2005 WO 02/083143 PCT/ US01/ 47850 Under N2, the m'xtureé,’of
3, 4-di fl uor ophenyl boronic acid (0.131g, 0.83 nmol), conpound 1.5 (J .%8&05
0.087 mml) and Pd(OAc)2(0.016g, 0.071 mml) in DVE (3 nL) and 3M Na2CQO3

(2 nmL) was heated to 90C for 3 h. The aqueous |layer was 5 extracted with
CH2A 2 , tweogewzbisned organic extracts was dried over pPegdfeduski | tered and
concentrated. The residue was purified by chromatography to give a white

3 9= 7. 2 FBgdombbbybN SRARE sghocud iy bl ot Al By .7 C° B
J— 6.8 Hz) , separdtéd dageous Myerdwas Gxtictetiagain WitlOdicklpmetBide, (1¥mLBad thl (m 1011),
7.70 (d, | l_!:om‘i')l e§ rgér}u’; exzragl drged’over magfl?sm%‘i éllfg&)%lte}e% 8 13 éedﬁ‘a( }_:Jii) J= 8.4 Hz).

At roomtenpera MEXEUT & ot ¢i's rans ani
det er m ned oyud thiyld yeUDCK@n. Ahe brufematdial wﬁsqn&fﬁd bjzgchrmﬁataﬁa;(hy onlH, J= 6.8

6 87. FounE%E)d g‘%; EE&NH g”‘%i‘%#‘%‘g%l‘“ ‘#%‘F?@\ g‘%é‘%f°‘85r?8%%§’a§H1?'5?El\l Et

010 \ N\ c'Bﬂﬂafnlug(prddaﬁ&tereOcoﬁibhydi ﬁﬁ(ﬁﬁndenlﬁ\édﬁ‘h Yacubkadafford 257 mg of a pale

2'{ flféhéﬁﬁ&%b“%g@% %:55 hﬁé’(?@%@% ?d 3H, J= 6.4 Hz), 2.26 - 2.34

x0- 3, 4-di h Qﬂrywamhm ﬁgyi%etbybﬂaﬁ)&s%izm(m 2H), 282(5,3H),339
hoxy- phenyl gui nazol i n-Oone fl uoro-acetam d i fl1 uoroacetic

anhydri de” (@.16%4=§4 B3 % ndd fm A8 Teddareleldmo pHA): 3661(451 éﬁéﬁ%ﬂ%ure of the
anine (fy 036-4,010:.984 (0k) /A B, 30-03 193 48m. Qas (ERryup] } igay G20 2 at room
tenperature. After stirring for h, the oOrganic |ayér was vvashed by water,
brine, dried over NaSO4 and rem)ved in vacuo to give a oil which was
purified by chromat ogr hy to afford a col orlgss, oi rconmpound 1.55. tH
NVR (CDCl 3) 1.06 ( t@'g— aphemoemmaememat 7.0 Hz), 1.54(d, 3H,
J=7 Hz), 3.38 ( 58 (+—AP"MG- 05 6. M g 70 (t, 2H J=6.2
Hz), 4.08 (m 2H), ir@r“(eq, 1H, i9doafefiz) 7. 01 , 7.14

HN\ o~ N
N
3-{4-Fluoro-phenyl}-5-methyl-2-{1-(2-

morpholin-4-yl-ethylamino}-ethyl}- 3+ 2-Biphenyt4-yt-N<{1-[3-{4-fiuoro-phenyl)-5-mathyl-4-
quinazofin-4-ane (XI) ox0-3,4-dihydro-quinazolin-2-yll-ethyl}-v-
(2-morpholin-#-yl-ethyl}-acetamide (2.01)

Compound 2.01. To a room temperature solution of 127 mg 3-(4-fluoro-
15  phenyl)-5-methyl-2-[1-(2-morpholin-4-yl-ethylamino)-ethyl]}-3H-quinazolin-4-one (XI)
(0.309 mmol, 1.00 equiv), 0.084 mL triethylamine (0.618 mmol, 2.00 equiv), and 2.0 mg
DMAP (0.016 mmol, 0.052 equiv) dissolved in 3 mL dichloromethane was added 107 mg
biphenylacetyl chloride (0.463 mmol, 1.50 equiv). The clear, faint yellow-colored
reaction mixture was stirred for 12 h at room temperature then poured into 10 mL
20  saturated aqueous sodium bicarbonate solution. The separated aqueous layer was
extracted with a second volume of dichloromethane (20 mL). The combined organic
extracts dried over magnesium sulfate, filtered, and concentrated in vacuo to yield an
orange oil. The crude product was purified by chromatography on silica gel (3.5 cm o.d.
x 10 cm h) eluting with 2% methanol in chloroform. Fractions containing product at Ry =
25  0.48, 5% methano! in chloroform, were combined and concentrated in vacuo to afford
115 mg product as a faint yellow, viscous oil. 'H NMR (ds-DMSO; T = 140° C) § 1.44
(d, 3H, /= 6.4 Hz), 2.28 — 2.42 (m, 5H}, 2.50 — 2.60 (m, 1H), 2.77 (s, 3H), 3.38 - 3.64
(m,8H), 5.12 {q, 1H, J= 6.8 Hz), 7.20 {m, 2H), 7.27 - 7.38 (m, 5H), 7.40 — 7.47 (m, 3H),
7.51 ~7.56 (m, 3H), 7.58 - 7.64 (m, 2H), 7.68 (dd, 1H, J; =J; = 7.6 Hz) ppm. At room
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(m 1H), 7.32 (m 1H), 7.51(m1H), 7,77(m 2H), 8.27 (d, IH J= 7. gzd
MS(ESI) 478.3 66 3 June 2005 WO 02/ 083143 PCT/ USO1/ 47850 EXAMPL ne 2005
Synt hesi s of Compound 2.01 e 5 The synthesis of 2.01 in five steps from
comerci ally avail abl e 2-am no- 6-net hyl-benzoic acid is an exanpl e of

3H- qui nazoligmndsseae synthesis by Method 2 (see Scheneprpbph@d) . 10 Schene

2 M O0OMOeF aHb\ H--Y.-.0/ H2 M1 / NMe VII MI ix M OF
M OF IN' Mo H ~~. . ~ xxi e OF.e -- N 0 2.01 ,{a). propionyl

Chi orf de.  cibertyed5ymppid exses s s f i bl o b L B o0
NaCAC, HOACNMRQCEAET =i25¢ 8) aaisnget loyl ) weisiie) krses (&) 10k, J605.CHE)pm.

bi phenyl aceﬁdgl(Eg%iG%gg?MHlijﬁt y cet. DMNAP. 1. 4-di oxane

5 Synthesis of Compound 2.02

®

2-Biphenyl-4-yi- N-{2-dimethylamino-ethyl}- N-{1-[3-{4-
fiucro-phenyl}-B-methoxy-4-0x0-3,4-dihydro-
quinazolin-2-yi}-ethyi}-acetamide { 2.02)

Compound 2.02 was prepared following the synthesis of 2.01 described
above. Method 2 was followed for the synthetic sequence, wherein 2-amino-3-methoxy-
benzoic acid was used in step a instead of 2-amino-6-methyibenzoic acid.

10  Characterization data for compound 2.02 follows: colorless, viscous oil. 'H NMR similar
to spectrum for compqund 2.01: a mixture of cis/trans amide rotamers in ca. 3:1 (CDCl;
T =25° C) characteristic resonance peaks at Sminor 4.89 (q, 1.0H, J = 6.8 Hz) and Smajor
5.28(q, 2.8H, J= 7.6 Hz) ppm. MS (ESI') 579.3 [MH]"

15 ~ Synthesis of Compound 2.03

q.:
R

2-Biphenyl-4-yi- N{1-[8-chlore-3-(4-flugro-phenyl)-
4-0x0-3 4-dihydro-quinazolin-2-yil-ethyf}- A-(
2-morphalin-4-y-ethyl)-acetamide {2.03)

Compound 2.03 was prepared following the synthesis of compound 2.01
described above. Method 2 was followed for the synthetic sequence, wherein 2-amino-3-
20  chloro-benzoic acid was used in step a instead of 2-amino-6-methylbenzoic acid.
Characterization data for compound 2.03 follows: colorless, viscous oil. 'H NMR similar

to spectrum for compound 2.01: a mixture of cis/trans amide rotamers in ca. 3:1 (CDCls;
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Jyl~a JQ~ propionyl chloride H k"ANH DMF, RT 001~ 2 Me 2- Am no- 6-Jmet hyl -
2- Met hyl - 6- propi onyl ami no. benzoic add (V1) benzoic add (VII1) gﬁua’e 2005
2- Met hyl - 6- propi onyl am no-benzoic acid (VIIl). To a room tenperature
solution of 4.35 g 2-am no-6-net hyl -benzoic acid (VII) (28.8 mol, 1.00

equi v) di s@eloyddiszsn 25 nL dry DMF was added 2. 75 nlL pr ppipsylsssh! ori de

(31.7 nunol, 67 3 June 2005 WD 02/083143 PCT/ US01/ 47850 1.10 equi V)

dropwi se by _addition funnel over 30 mpn. Upon conpl eted addition of the

aci d chl ori §& 23t Reehaeclerisigestaraiee redsdt Pomr A AU ELvlad 4B dmpor 3 |t at
room t enper abiife2 78NL- § RN IrQg 8229 mely water. The resul ting

wat er / DMF mgx%gq‘rae, vﬁﬁhm?w pggl(i:igitate, was stirred vigorously at

anbi ent tenperature for one h, after which tine the [ 5 solid was coll ected
by vacuum filtration, rinsinggififesi@fCdmpbidy £¢d d water (2 x 50 nL). The
white solid was dried in vacuo over phospho%ous pent oxi de overnight to
afford 4.65 g of a white solid. mpgo 1 C. "HNW (d6-DMSO) S 1.06 (t,
3H, J=7.6 Hz), 2.29 (q, 2H, J= ; .35 (s, 3H), 7.04 (d, IH J=7.6
Hz), 7.30 (dd, IH Ji = 7.6 Hz, B. \eHz), 7.47 (d, 1H J= 8.0 Hz),
9.57 (s, 1H), 13.18 (br s, 111) p SI(EST) 206.1 10 [MM. rf~ F ~ Fi
P~. &F ne toluene, heat O 2- Mty ® jony| ani no-

2- Et hyl 3(4-fl uor o- phenyl) - 5- et hyl Nnzoi c (V1) 3Hqui nazol i n-4-one
(I'X) 15 2-Ethyl -3-(4-fluoro-phenyl - met hyl - 3H qui nazol in-4-one (1X)). To
a mxture of 4.266 g 2-nethyl pi onyl am no- benzoic acid (VM11) (20.58
mmol, 1.00 equiv) and 2.14 ni fluoroaniline (22.6 nmol, 1.10 equivV)
suspendeg in 35 nL toluene was addedz@ sol ution of 1.08 nlL phosphorous

trichloride (12.3 |, 0.598 equiv) issolved in 10 t ol yene dropw se
by addition funnel "o %P%W%ﬂﬁ@wégﬂﬁm%hw%wf%ﬁmﬁa-% xture was
heated to refdived fove. Methdd 208k HIRARI ERMAnth&tic'sBQFBhELWREER R ainno-RNd di | ut ed

with 100 nL toluene, To the roomtenperature reaction m xture was added
methyl-benzoic acid was used in step a instead of 2-amino-6-methyl-benzoic acid.

Characterization data for compound 2.04 follows: colorless, viscous oil. 'H NMR similar

10 to spectrum for compound 2.01: a mixture of cis/trans amide rotamers in ca. 3:2 (CDCls;
T = 25° C) characteristic resonance peaks at Sminor 4.92 (q, 1.0H, J= 6.7 Hz) and dmgjor
5.35(q, 1.7H, J = 7.3 Hz) ppm. MS (ESI") 605.3 [MH]"

Synthesis of Compound 2.05
1
&EA\/ME

.v“"()o

(2.05)
15 Compound 2.05 was prepared following the synthesis of compound 2.01

described above. Method 2 was followed for the synthetic sequence, wherein 2-amino-6-
chloro-benzoic acid was used in step a instead of 2-amino-6-methyl-benzoic acid.
Characterization data for compound 2.05 follows: colorléss, viscous oil. 'H NMR similar
to spectrum for compound 2.01: a mixture of cis/trans amide rotamers in ca. 2:1 (CDCls;

20. T =25° C) characteristic resonance peaks at Spinor 4.84 (g, 1.0H, J = 6.8 Hz) and 8xyjor
5.21 (g, 2.0H, J = 6.8 Hz) ppm. MS (ESI") 625.3 [MH]" : '
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100 nL aqueous 10% sodi um car bonate solution and the resulting bi e
stirred vigorously until all solids dissolved. The tol uene was rm%
vacuo and a precipitate developed. The solid was collected by filtration,
rinsing wwth water (2 x 75 nL). The air 25 dried solid was purified by
recrystal | wpakosiysf rom i sopropyl al cohol to afford 3. 3}cgusdilhds ! €ss

fl akes, dried in vacuo over phosphorous pentoxide. mp. 170.0 C iH NWR

(CDC13) 5 1.24 (t, 3H, J=7.6 Hz), 2.44 (q, 2H, J= 7.6 Hz), 2.84 (s, 3H),

7.25 (dd, 1H, J, 1.6 Hz, J2 = 6.4 Hz), 7.27 (2 x d, 2 x 2H, J=6.4 Hz),

7.58 (dd, 1HJj=1.2Hz, J2=8.0 glifthesisof@ompdend b6 Ji =J2 = 8.0 Hz) ppm M5

(ESr) 283.2 [MAl z. 30 68 3 June 2005 WO 02/083143 PCT/US01/47850 F f' 1B F

e\ | Br2, NaoAC J\\/ HOAF 40 C Me §Br Q]
2- Et hyl 3- (4-f 1 uoro- phenyl) - 5- net hyl Br onocl hyl ) 3. (4-fl uor o- phenyl ) -
3Hqui nazol i n-4-one (Ix) 5-nethyl-3 di n-4-one (Xx) :
2-(1-Brono-ethyl)-3-(4-fluoro-pheny a IJI-3I—I-qui nazolin-4-one 5 ()).
To a mixture of 1.969 g o
2-ethyl -3-(4-fluoro-phenyl)-5-nigthyl - 3H qui nazolin-4-one (1X) (6.974 mol
1. 000 equiv) and 0.687 g sodium&cetate (8.37 mol, 1.20 equiv) in 28 nL

glacial acetic acid at 40 C iﬁﬁﬁ%ﬁﬁmﬁﬁﬁyﬂp oil bath) was added a

solution of 0.372 niL brom ne (72@&2hvwedmde 20005 equi v) dissolved in 5 nL

gl acial acetic acid | | : ] ter 2 h the
reaction solution wa(sjgﬁprgo@}rq%%ﬁ? %E{so& %@g@ﬁ#ﬁ%?%%@%%&?%’%ﬁ* F@g m xture
was sti ry ediesdribet abost. Method Dean followrd fartthr synthetic skquence, wherein 2wahiinch6-t | me t he
precipitate;was, col.lected by vacuumifiltrati.on. ri.nsing wt.h m (ca. 40
) Cunber ( PrRRs &54 G B i SR Beleid SR AR B 0

pent o>r§i dte_ Mfﬂiaglil\i;quethaﬁémlrsghedgnaeﬂgi@tgﬁcga-w}hﬁxgmg@l)m?phma. deco?r,nlz';)seés1 e
upon heating. |H. . 3H, J= 6.
(B0 1y ™y potpgation o parbpound 20 i Gs: blargss, vissous o 1 R stghar 5 5

7.23 (dd, ZXbspedtruntfof cSmpdtind 3.81:3 nliRtuft Jfléisitrards ahfide rotamdtks if 82, S2HCDCE; 56 (ddd,
J, =2.8 Hz, J2 = 4.8 Hz,, J3 = 8.8 HZ2 7.64 (2 x.d, 2 x 1H, J= 5.2 Hz)
ppm ME Ed= 35°4% £haragtegjstjc.resonance peaks a Sminor 4.87 (q, 1.0H, J= 6.7 Hz) and Snjor

5.27 (q, 2.5H, J= 7.0 Hz) ppm. MS (EST") 568.2 [MH]"

Synthesis of Compound 2.07
1 jog
P
S8 0l

2-Biphenyl-4-yl- N-(2-ethoxy-ethyl}- No{ 1-{5-methyl-
3-(4-Buoro-phenyl)-4-oxo-3 4-dihydro-guinazelin-
2-yll-ethyll-acetamide { 2.07)

15 Compound 2.07 was prepared following the synthesis of compound 2.01
described above. Method 2 was followed for the synthetic sequence, wherein 2—etﬁoxy-1-
aminoethane was used in step d instead of 1-(2-aminoethyl)morpholine. Characterization
data for compound 2.07 follows: colorless, viscous oil. "H NMR similar to spectrum for
compound 2.01: a mixture of cis/trans amide rotamers in ca. 2:1 (CDCl3; T =25° C)

20  characteristic resonance peaks at Sminor 4.85 (q, 1.0H, J= 6.8 Hz) and Smajor 5.29 (g, 1.8H,
J=6.6 Hz) ppm. MS (ESI") 564.3 [MH]"
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FH -CM O/ M O\ Ol \ NM e HOH, heat H~ID 3 June 2005
2-(t-Brono-ethy3-(4-fluow phenyl)- 3-(4-Fl uoro-phenys. net hyl - 2{i { 2-

5- et hyl - 3 Hqui nazol i n4-one nor phol i n4-yl - el hyl am no) et hyf-3 H 20

qui nazol i ng X

3- (4- Fl uor 6@‘@@?&%‘?} -5-net hyl - 2- [ 1- (2- nor phol i n- 4-yI - et RYFERHE

et hyl | - 3H qui nazolin-4-one (XI). A mxture of 0.283 g
2-(I-brono-ethyl)-3-(4-fluoro- phenyl)-5-nethyl -3H qui nazol i n-4-one (X

(0.784 mmol, 1.00 equiv) and Q, . - (2- m noet hyl ) nor phol i ne (1.25
mml, 1.60 equiv) in 5 nL et hgﬁ'élﬁés\ﬁan&sfq%’e ogﬁggggrefl ux. After 20 h, the

et hanol was renoved in vacuo and thawecen tte partitioned between 69 3
June 2005 WO 02/083143 PCT/ US01/ 47 i or omret hane and saturated
aqueous sodi um bi carbonate solutio ea.). The separated aqueous

| ayer was extracted again with dichlorongthane (15 nL) and the conbined
organi c extracts dried over nagnesi slf“é?%ﬁt filtered, and concentrated
in vacuo to yield a yellow foa e crude nmaterial was purified by
chromat ography on 5 silica gel (85 cmo.d. x 12 cmh) eluting with 5%

met hanol in chloroform Fr aﬁfﬁﬁ?%ﬂ;ﬁé%@ﬂgﬁl yprieie giF';_gqguct wer e conbi ned and
ord 2 !

concentrated in vacuo to af raapmiod208 pal e yellow solid. mp. 192.9

R e e
g- a : ‘I;.H, _513 &sfi"zl:loﬁ )l())ov?.zmgthgd g“&)fo(ldm;ed%bth% i}mﬁ@tﬁe seﬁueﬂ?e, (;vhereiﬁfl) : 27._4? (8 dquz )
opim VB ( EROSipiney S i B B bR duyproannd i 2- el T epeling . P
hhhllleee FwhINAE in s@p Qliscader, [ -Bhninoettid)motphbline. Characterization data for

compound 2.08 follows: colorless, viscous oil. '"H NMR similar to spectrum for

compound 2.01: a mixture of cis/trans amide rotamers in ca. 1:1 (CDCl3; T=25°C)
10 characteristic resonance peaks at 6, 4.95 (q, 1.1H, J= 6.8 Hz) and 8g 5.35 (g, 1.0H, J=
6.8 Hz) ppm. MS (ESI") 590.3 [MH]"

Synthesis of Compound 2.09

ool
O

2-Biphenyl-4-yl-N{1-{3-(4-cyano-phenyf)-5-methyt
4-0x0-3,4-dihydro-quinazolin-2-yf]-propyl}n-(2-
15 ethoxy-ethyl)-acetamide .09}

Compound 2.09 was prepared following the synthesis of compound 2.01
described above. Method 2 was followed for the synthetic sequence wherein butyryl
chloride was used in step a instead of propionyl chloride, 4-cyanoaniline was used in step

20 b instead of 4-fluoroaniline, and 2-ethoxy-1-aminoethane was used in step d instead of 1-
(2-aminoethyl)morpholine. Characterization data for compound 2.09 follows: colorless,
viscous oil. 'H NMR similar to spectrum for compound 2,01; a mixture of cis/trans

‘amide rotamers in ca. 4:1 (CDCl;; T = 25° C) characteristic resonance peaks at Sginor 4.39
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3- (4- Fl uor o- phenyl ) -5-met hyl -2{ i (2- norphol i n4-yl et hyl ani no) et hyd Yune 2005
hyl 4 2-Bi pxo- 34. di hydr -qul n | oomazolin--2h2-yqrethyl Mhyl} N

gui nazol i n4-one (Xl) oxo-3, 4-0i hydro-quin |IJ

(2- nor phol {yefnxési gt hyl ) ecetam de (2.01) Conpound 2. 01. pluds/iRRM

tenperature solution of 127 ng 3-(4-fluoro- 15

phenyl) - 5-net hyl - 2-[ 1- ( 2- nor phol i n- 4-yl - et hyl am no) - et hyl ] - 3H qui nazol i n- 4-
one (X)) (0d3DEH.iBK,4 Hz, 0~ EhUH)and 80843 Inkdd,t3r 9 iy VamT. A Hz) 6 18S ol |

2.00 equiv) 5%2989384%3 DVAP (0.016 mml, 0.052 equiv) dissolved in 3 nL
dichloronetﬁ%n was added 107 nmg bi phenyl acetyl chloride (0.463 muol, 1.50
equiv). The clear, faint yellowcolored reaction mxture was stirred for

12 It at roomtenperature the yced dnto 1 20 saturated aqueous

sodi um bi car bonat e sol uti on. $¥1ﬁe%gess'esp°grdé’fné'3mé'g%j ous | ayer was extracted

wi th a second vol unme of dichloromethane (20 nlL). The conbi ned organic
extracts dried over magnesiumsul fate, filtegged, and concentrated in vacuo

to yield an orange oil. The crude prou?@gs purified by chronmatography

on silica gel (3.5 cmo.d. x 10 cn & ing with 2% net hanol in
chloroform Fractions containing produst~at Rl= 25 0.48, 5% nethanol in
chlorof orm were conbi ned and conc gy, vacuo to afford 115 ny

product as a faint yellow visc .0l H NWR (d6-DMSO, T =140 C) S 1.44
(d, 3H, J=6.4 Hz), 2.28 - 2.42 5H), 2.50 - 2.60 (m IH), 2.77 (s, 3H),

3.38 - 3.64 (mM8H), 5.12 (0, schiyupmhodebBleede 20 (M 2H), 7.27 - 7.38 (m

SH), 7.40 - 7.47 (m 3H), 7cBirenidsfsfpgorahiyd 7.58 - 7.64 (m 2H), 7.68
(dd, | H J, =J2 = 7.6 H) pp%‘”“x?ﬁ% "}%dfb‘ June 2005 WD 02/083143

PCT/ USQJ/ 47850 t enpeCanpousad 2.towasnrered folbindngabe synthiesid eficempdund 204t r ans ami de
&5 2 (b, oonppdaps Mool s Gl s whedbing oo of
Conpound 2.di#nonkcotinie BcidNesg usbin step a instead of 2-amino-6-methylbenzoic acid, 4-
10 ethoxyaniline was used in step b instead of 4-fluoreaniline, and 2-ethoxy-1-aminoethane

was used in step d instead of 1-(2-aminoethyl)morpholine. Characterization data for

compound 2.10 follows: light yellow, viscous oil. "H NMR similar to spectrum for

compound 2.01: a mixture of cis/trans amide rotamers in ca. 1:1 (CDCl3; T=25° C)

characteristic resonance peaks at Suinor 5.04 (q, 1.0H, J= 6.4 Hz) and Syjer 5.41 (g, 1.0H,

1S J=7.2Hz)ppm. MS (EST) 577.3 [MH]"

Synthesis of Compound 2.11

S
GO

2-Biphenyl-4-yl-V-{2-ethoxy-ethyl)-V-{1-{3-(4-elhoxy-
phenylj-5-methyl-4-0x0-3 4-dihydro-guinazolin-2-yl)-
propyi}-acetamide (2.11)

Compound 2.11 was prepared following the synthesis of compound 2.01
20  described above. Method 2 was followed for the synthetic sequence, wherein butyryl
chloride was used in step a instead of propionyl chloride, 4-ethoxyaniline was used in

step b instead of 4-fluoroaniline, and 2-ethoxy-1-aminoethane was used in step d instead
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PAe 2-Bi phenyl +yl - N- (2-di net hyl ami no-el h 1)-N-{1-!&(4- 3 June 2005
Quor o- phenyt) - 8. net hoxy- 4- oxo- 3, 4- di hydr o qui nazol i n-2-yqg-ethyl ) -acetam de
(2.02) Corrpound 2.02 was prepared followi ng the synthesis of 2.01 described

above. ﬁ@%ﬁ/i&s\ms foll owed for the synthetic sequenc?g/ﬁ%%%isd‘n

2- am no- 3- Xy- benzoic acid was used in step a ins

2-am no- 6- | benz Char acterl z t|on dat conpound 2. 02
fol | ows: co?’fj‘r @ggnoe&ygl@ ‘ﬂB’ﬁ harjqtatjrpsond ﬁt? ofcompayind gé&?‘?‘{‘?ﬁ‘?f or conpound
2.01: a m xgderRssO¥iscous oil. 'ANSMRITY odBM'SOt’flgﬂﬁ@”%)'B(ﬁ@(t %Hl.fe@?éqkﬁ,,o 94 = 25 Q)
characteristic resonance peaks at Sm nor 4 OH, J= 6.8 Hz) and

8, nmr 5. 2843,z 6dHz) 3571, H4 F 653, lhﬁ—(E@Qﬂ 517133 Zéo[ﬂﬂm(mlﬁ%ynt hesi s of
Gonpound 2. 291 (. 48, $a1. Y ‘4@)@‘@1&\’1 635(}&1 21‘-‘6 k18 &g hOr 2614, sHQbo- phenyl) -
4- oxo- 3, 4- di hydro-qui nazol I n-

2- nor pho-'f i nd:.4 t&9§H17>/12)(naéTéL ami dé’ 2(721110‘3‘}), t%%paﬁﬁﬂﬂ@mfﬂ Yas7. 151 @par ed

foll t t PP Ve od 2 was
fgl I gmggf oifm ?53%?@3?@ ﬁequeﬁ%@n %&gér6gq&§gﬁam no- %9 ro- benzoi c

aci d was userd. A reue pnmerlawser, ecnpouhid xistaras a origurest bwﬂrb@rmndedotamm, ca.

Characteriz Q 2. | i r}ess, us oil. 'H
NVR sim | arsagl)o sgg%:% %%r%o#ggﬁﬁ(fpﬁg(g‘g:l'@\’,\?ﬁ x‘fgbg fs@los Z;)r%]gcﬁs am de
rotaners i md.aas.381{dd, (IGH)QH;&JZ =712 He) ppiieMBQBST") $60.RMOB3143 PCTI USO1/ 47850

(((+ T =25 C characteristic resonance peaks at Sminor 4.89 (q, 1.0OH, J=
6.4 H)!%nd Sma)or 5.23 (q, 2.7H, J= 6.8 Hz) ppm M5 (ESI) 625.3 [NH] +

Synthesi s of Conmpound 2.04  Fsynkhesisbf &bmphun@ 2z \ O

=l
/O/Y\/\oa
FaC °

N{2-Ethoxy-ethyl}-N-{1-[3-(4-ethaxy-phenyl)-4-0x0-3,4-
dihydro-pyridof2,3-d)pyrimidin-2-yi[-ethyl}-2-{4-trifluoro
methyl-phenyi}-acetamide 2.12)

15 Compound 2.12 was prepared following the synthesis of compound 2.01
described above. Method 2 was followed for the synthetic sequence, wherein 2-
aminonicotinic acid was used in step a instead of 2-amino-6-methylbenzoic acid, 4-
ethoxyaniline was used in step b instead of 4-fluoroaniline, 2-ethoxy-1-aminoethane was
used in step d instead of 1-(2-aminoethyl)morpholine, and 4-trifluoromethylphenylacetic

20  acid was used in step ¢ instead of biphenylacetyl chloride. Characterization data for
compound -2.12 follows: colorless, viscous oil. "H NMR (ds-DMSQ; T=140°C) 5 0.96
(t, 34, /=7.2 Hz), 1.36 {t, 3H, J= 7.2 Hz), 1.47 (d, 3H, J= 6.4 Hz), 3.29 — 3.40 {m, 2H),
3.42 - 3.51 (m, 2H), 3.54 - 3.64 (m, 2H), 4.11 (q, 2H, /= 6.8 Hz), 5.20 (q, 1H,/=7.2
Hz), 7.00 - 7.10 (m, 2H}, 7.23 ~ 7.41 (m, 4H), 7.53 — 7.60 (m, 3H), 8.50 (dd, 1H, J; =2.4

25 Hez,J;=84Hz),9.00 (dd, 1H,J; =2.0 Hz, J; = 4.4 Hz) ppm. At room temperature,
compound exists as a mixture of cis/trans amide rotamers, ca. 3:2 by 'H NMR (CDCl3; T
= 25° C) 8minoc 5.00 (q, 1.0H, J= 6.0 Hz) and Spujor 5.38 (q, 1.4H, J= 7.2 Hz) ppm. MS
(EST) 569.3 [MH]".
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5 (2.04) Conpound 2.04 was prepared following the synthesis of codpdume 2005
2.01 described above. Method 2 was followed for the synthetic sequence,
wherein 2-am no-3- nethyl -benzoic acid was used in step a instead of

2- am no- 6- et hyl - henzoic acid. Characterization data nd 2.04

fol |l ows: cn53W%g§§, viscous oil. "HNWR simlar 10 to gg@%@@%ﬁ&?or conpound
2.01: a mxture of cis/trans am de ﬁ?taqegs inca 3:2 (CDC13; T =250
characteristic resonance peaks at S €2.92 (q, 1.OH, J= 6.7 Hz) and
Sm)ur 5.35 (q, 1.7H, J= 7.3 Hz) ppm M (ESI) 605.3 [ MH + Synt hesi s of
Conpound 2.05 W / Nwe \ / O ~OsyftRes8%r3.015 Conpound 2.05 was prepared
foll owi ng the synthesis of conpound 2. 01 described above. Method 2 was

foll owed for the synthetic sequence, wherein 2-am no-6- ch oro:Q&nzoic acid
was useddin step a i et atestolsompeund 341 s FlePH D spmmergially available

Char act er i Zakdifmatetids frovidGaneoimifte of 209-qudlakaliNs4-oe@lmhtsass, viscous oil. iH
NVR simlar to spectrumfor conpound 2.01: a mxture of cis/trans am de

rotamers i nenagtiomerigaliycpraind forg. Pehemes provides g averdsy ehthesypleliiigiee peaks at

Smi nor 4. 84¢ Ghicll tetdxpetimeRtafac) foligd. Smaj or  5.21 (q, 2.0H, J= 6.8 Hz) ppm
VB (ESI) 625. 3 | NH + 72 3 June 2005 WD 02/ 083143 PCT/ USOl / 47850 Synt hesi s

of Conpound 2.06 F Me 2-Bi phenyl-4-yl-N(2-ethoxy-ethyl)-N{1 {5-fl uoro-
3-(4-fl zl%ro- phenyl ) - 40x0- 3. 4 di hydr ggudieyzol i n- 2-ylj-ethyl)-acetam de
(2.06) nmpound 2.06 was prepared follow ng the synthesis of conpound 2.01

5 described above. Method 2 was foll oweg f Be syntheti equence,
wher ei n 2-am no- fluorogbenzojg acid ed ien st ead of
2- am no- 6- net zQi ¥ d—amd—2 "l( - 2

NH; NHBOC M soc NH;

X Xxu

d,

e = 2o

3.01-HC1 3.1

a. P(OPh),, pyridine, 55 °C, 14 b; b. p-phenetidine, 55 °C, 1h; ¢. TMSL MeCN, 25°C, 1 b; d. 3-
15 picolylchloride hydrochloride, KI, K;CO,, DMPU; e. 4-triflucromethylphenylacetic acid, EDC, HOBT,
X CHzciz; f. HCI, CHzclz, Etzo.

(R)-2-(1-N-BOC-aminoethyl)-3-(4-ethoxyphenyl)-3 H-quinazoline-4-

one (XII). To a solution of anthranilic acid (411 mg, 3.0 mmol, 1.0 equiv) and N-BOC-

20  D-alanine (568 mg, 3.0 mmol, 1.0 equiv) in 3.0 mL of anhydrous pyridine was added
0.96 mL of triphenylphosphite (1.14 g, 3.6 mmol, 1.2 equiv) at room temperature. The
resulting yellow solution was stirred at 50 °C for 20 h. p-Phenetidine (453 mg, 3.3 mmol,
1.1 equiv) was added via syringe. The reaction mixture was stirred for another 2 h at 50
°C, cooled to room temperature, and evaporated in vacuo to remove most of pyridine.

25  The residue in 15 mL of diethyl ether was washed successively twice with 9 mL of 5%
aqueous phosphoric acid, twice with 9 mL of 1 M NaOH, once with 5 mL of pH 7
phosphate buffer (0.5 M KH,PO, and 0.5 M K;HPOy), and once with 9 mL of brine. The

organic layer was dried over Na;SO4 and evaporated in vacuo to give a brown residue,
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et hoxy- 1- ami noet hane was used in step d instead of 3 June 2005
1- (2-am noet hyl ) nor phol i ne. Characterization data for conpound 2.06
foll ows: colorless, viscous oil. "HNWR simlar to spectrumfor conpound

2.01: a m%rﬁ 91 cis/trans am de rotaners |n ca 5 21,&%%,}?5@2 T =250

characteri StIC resonance peaks at Sm nor 4.87 (q, ) and
8malor 5.27 (q, 2.5H, J=7.0 Hz) ppm M5 (ESI) 568 2 [MH + Synthesis of
Conpound 2. Qrﬁxcﬁ)ﬁraFrebry&élﬁzd&Efroﬁra toldture of 3 mL of EtOAc and 12 mL of heptane to give

2- Bi phenyl - 2 et eth

S AP IT O SR Bof Somont G Skl gohd e ety ligwos vt songsmtrpiadvasiicde. (2. 07)
Gosori bod oyt it “S‘GW“““?Q%‘I&WS‘”?°HW BN 1 o RIROND 2 hero
escril pe a (0] was (0] (0] or e et C_sequence ereln
2- et hoxy- |-95ﬁﬁf3&l¥ﬂ'§ﬁ%g%§sea%@cfmr? tléﬁoaxﬂr?étailgﬁtyaﬂowsohd m.p. 143.7

1- (2- am poetdYH)NIR PHRSOLR) 5 ﬂwdaﬁ@amaﬁmomz Q1, 1.97 (IUPOHIBHS, O

follows: colorless, viscous oil simlar to spectrum for corrpound
2.01: a m xf-i9 . b 681tz THhAS4 r 14D, WQ?t(an@HNQﬁ(dsé 80 Hz, CHRG B9 (ddrT = 25dC) 20
characterist C = (ﬁﬂyz an

Smal or 5. IZS chi igﬁgﬂﬁf) ﬁs@@%ksyéﬁz Sfﬁb rycgwéé ESI ?Z by q?_}35[(!13/;{1] T 7373 June 2005
VO 02/ 083148pE;] LdJSaﬁﬂmw)mmMg@S?)@ﬂzé&ﬁM 2.08 Et N~bru O

ﬁhg'nﬁ |h)e ! n'gt Klu " éigstmx%f"ﬁt’%yg ?q@l' %f?;%g&* ,Wg}? ainazqling-4-one (XIN: e (2. 08)
Conpou néD 2. Dwa Wnpmrep%xlééﬂ 3&3 P2 0mmpl,tl w@qsryhmwésmlsofcahh)dmp mtunxtﬁleo 1 5
4ot hoxyan P Rded R ochollimt By QAT o8 of D3l om0 RRERET, e
2- et hoxy- | -syringeowehibnein. After stirring for another 45 min at room temperature, all starting
material XTI had been consumed. The resulting mixture was partitioned between 50 mL
of 1 M NH4OH and 90 mL of ether. The aqueous layer was extracted two more times
15 with 30 mL of ether. The combined ether extract was washed once with 40 mL of brine.
The organic layer was dried over Na,SO, and evaporated in vacuo to give a light gray
solid. Recrystallization of this crude product from 25 mL of dioxane gave 4.2 g of XIII as
a white solid. The mother liquor was concentrated in vacuo to give a light gray solid
which was triturated with 15 mL of ether to give 1.8 g of additional product as a off-white
20  solid. Total yield was 6.0 g. m.p. 179.9 °C. "H NMR (DMSO-dg) § 1.16 (d, ] = 6.4 Hz,
3H), 1.38 (t, = 7.0 Hz, 3H), 2.25 (brs, 2H), 3.51 (q, T = 6.4 Hz, 1H), 4.11 (q, T =6.9
Hz, 2H}), 7.08 (m, 2H), 7.36 (m, 2H), 7.52 (t, ] = 7.6 Hz, 1H), 7.70 (d, ] = 8.0 Hz, 1H),
7.85 (t,J=17.8 Hz, 1H), 8.11 (d, J = 8.0 Hz, 1H) ppm. MS (ESI") m/z 310.1 [M+H]".
(R)-2-((N-3-Picolyl)-N-(4-trifluoromethylphenylacetyl)-1-aminoethyl)-
25  3-(4-ethoxyphenyl)-3H-quinazoline-4-one (3.01). 3-Picolylchloride hydrochloride
(4.27g, 26 mmol, 1.15 equiv), KI (4.32 g, 26.0 mmol, 1.15 equiv), and 60 mL of DMPU
were mixed in 2 200 mL flask. The mixture was vigorously stirred for 1 h at room
temperature. To the resulting yellow mixture was added compound XIII (7.0 g, 22.6
mmol, 1.0 equiv) and K2COs (9.38 g, 67.9 mmol, 3.0 equiv). The mixture was stirred at
30 room temperature for 14 h. Additional 3-picolylchloride hydrochloride (740 mg, 4.51
mmol, 0.2 equiv) was added and the mixture was stirred for another 8 h at room

temperature.
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was used in step d instead of 1-(2-am noethyl)norpholine. Charact &} June 2005
data for conpound 2.08 follows: colorless, viscous oil. IHNWVR simlar to
spectrum for conpound 2.01: a mxture of cis/trans am de rotaners in ca.

1:1 (CDCl 3y, C) 10 characteristic resonance peakg 95 (q,
11H J= 678 Oﬁ{z_ﬁg“a%nd SB 5.35 (q, 1.0H J= 6.8 HzZ) ppm C%S'%A@ 590. 3

[MH' Synthesis of Conpound 2.09 -/brt
2- Bi phenyl 4-yl - N. (14344- cyan- phenyl ) - 5- et hyl .
40x0- 3. 4- di hydr o- qui Maziad dboweZeastdrpmninfiyd ws&ddeh&aﬂhmmahﬂmghaﬁt de (209)

Conpound 2. 09 are follo synt e5| d 2.01

descri bed aﬁ@%@%ﬁﬁgéﬁg §“$B¥%g3ﬂaaséﬁ ﬁﬂ%gﬂwgpgéé@éﬂggpmherein
but yryl clhtimmmdﬁleﬂﬁﬁeags@dnempaiteqa EDCQSS@@,SE?MM]Q})@W)W&FHQM de, g
4-cyanoapi l i s used in step ea i ne, an

5 et oy S| - M BCRE qyeo1 by ARFF e ke rudison e sugeited e e

( 2I amI noet hwhaéﬂi&wh@bmmﬁy atChong @ﬁlb&ﬁﬂm?e&bﬂ ?amaam]t frae re?&{m(ﬂﬁﬂdrezvag92f 8I1I ows:
Col orl ess, VI SCOUS Ql [ O spectru or onpoun a
m xture of E?%%‘P@ﬁ@"“&?ﬁ‘éésd\l hfa?rwscw agig ang; 1 @f(ﬂe:%%ﬂ eAqyepuE)

charact eri st &ﬁa@%ﬂﬁaﬁ@m@@m&su@tmmemer 41*&%0&61:13& otk 8x17H0WPas u)»é\@leQZ/ 083143
PCT/ USOL/ 47850 dd 4 Hz, J2 10.0 Hz) and Smajor 5.31 (dd,

3.9H, J2 = ‘:r"zcem @fﬂz?f%ﬁﬁmmld W@lwﬁ%@%olimasﬂd}éﬁ%@#gﬂﬁr Conpound

2.10 5 I@ | with P00%mB bplli}ﬁlenThe &géﬁllc' l%e(' %§§ Mﬁ%rmﬁhg(l;%é Evabgfal@dlm vacuo
et hoxy- phenél)4 0x0- 3, 4-di tjydro-

pyrin din-2 ﬁ@@tﬂ%}%@@ﬂ‘aﬂh W&*Zewallﬁﬁﬁﬁ'@@r?@@‘lﬂ Lkeptape/ePEIER” f ol | owi ng
the synthesiige @50 & 0FRAPHEHdS. (ﬁ]asaﬁ@lﬁ%ﬂ#&ah@b&‘bGwamM\ﬁﬁMﬁ@J | owed for

t he synthetic sequence, wherein 2- amnonicotinic acid was used in step a
i nstead of & Eri4RGCHS haé ﬂyﬁb@ﬂﬂ@; Hak#1d(d, k= 6.9 Hz, 3H), 1.53 (d, T = 19.6 Hz,

1H), 3.18 (br, 1H), 4.12 (q, ¥ = 6.9 Hz, 2H), 4.70 (d, ] = 16.7 Hz, 1H), 4.76 (d, = 16.6
15 Hz, 1H), 5.28 (q,J = 6.6 Hz, 1H), 7.08 (br, 3H), 7.15 (dd, ] = 7.7, 4.8 Hz, 1H), 7.27 (d,J
= 8.0 Hz, 2H), 7.37 (br, 1H), 7.48 - 7.58 (m, 4H), 7.68 (d, J = 7.7 Hz, 1H), 7.85 (m, 1H),
8.10 (m, 1H), 8.34 (d, J = 4.5 Hz, 1H), 8.37 (s, 1H) ppm. At room temperature, this
compound exists as a mixture of cis/trans amide rotamers, ca. 1.83:1 by 'H NMR
(DMSO-ds, T=25°C) 8 5.11 (q, I = 6.8 Hz, 1H) & 5.28 (g, J = 6.8 Hz, 1H) ppm. MS
20 (ESI")m/z 587.3 [M+H]".
(R)-2-((N-3-Picolyl)-N-(4-trifluoromethylphenylacetyl)-1-aminoethyl)-
3-(4-ethoxyphenyl)-3H-quinazoline-4-one hydrochloride (3.01°HCI). To a solution of
compoﬁnd 3.01 (3.55 g, 6.05 mmol, 1.0 equiv) in 25 mL of ether and 25 mL of
dichloromethane was added a 1.0 M selution of HCl in ether (12.1 mL, 12.1 mmol, 2.0
25  equiv) dropwise via syringe, followed by another 50 mL of ether. The resulting
suspension was stirred at room temperature for 1 h. The precipitates were collected by
filtration. The solids were washed twice with 30 mL of ether and air dried in the dark to
give 3.74 g of the product as a white powder. m.p. 186.2 °C. At room temperature, this
compound exists as a mixture of cis/trans amide rotamers, ca. 1.78:1 by 'HNMR
30 (DMSO-ds, T=25°C)61.48(d, J=6.4 Hz, 3H) & 1.22 (d, ] = 7.2 Hz, 3H) ppm. At 140
°C, the '"H NMR spectra of 3.01+HCI was identical to that of 3.01. MS (ESI') m/z 587.3
[M+H]". Chiral HPLC showed the enantiomeric ratio of this product to be 98:2 R/S.

79



10 et hoxyaniline was used in step b instead of 4-fluoroaniline, addJune 2005
2- et hoxy-I|-am noethane was used in step d instead of

1- (2- am noet hyI ) nor phol i ne. Characterization data for conpound 2.10

follows: |] ellow, viscous oil. IHNWR simlar to

conpound 2“’8’ ‘ﬁﬁxture of cis/trans am de rotaners |§B§’§£m}iggf$(CDC13 T =
25 C) characteristic resonance peaks at Smnor 5.04 (g, 1.0H J= 6.4 Hz)

and SmeJor 5.41 (q, 1.0H, 15 Snthesis ofGomponpd 3482 (ESI) 577.3 [VH +

Synt hesis of Conmpound 2.11 FI ~r~ me ~~/brt O

2-si phenyl 4-yl - N- (2. gjp c&béff%o%ﬂnﬂ%%zg ﬁveets &¥am commercially available

phenyp- 5- net hyl 4- oxo- 3, 441 hydr oqui nazol I n-2-yl J- propyaceta e (2.11)
Conpound 2. itytmaglaiﬁné@mc@dcsraalekwfw at requinagelinet pre syhthesisipagendic2. 01 20
descri be wherein
butyryl gchP%\r(‘i gg%m%gqjg%‘édg\é\??\m&%éﬁp m %ﬁ%‘gﬁ 8.%@35%‘;{}}'3%}{”@?5@#5”336

4- et hoxyani Bétmbs fokdosv.used in step b |nstead of 4-fluoroaniline, and

2- et hoxy-| -am noet hane was used in step d instead 75 3 June 2005 WO

02/ 083143 PCTI US01/ 47850 of 1-(2-am noethyl)norpholine. Characterization
data for conpound 2.11 follows: colSokénest, viscous oil. tH NVR (d6-DVBO, T
= 140 C) 8 0.80 (t, 3H, J=7.6 Hz), 0.94 (t, 3H,

J=6.8 Hz), 1.59 ;1. 70 (m 1H, 2.20 - &.

3.42 (m 4H), 3. i(?/m 2aH>
1H), 6.98 - 7[33(% PHpo Y 15 - 7" 17 .
7.47 (m  2H) T 7.56 f(fﬁ?03l-|) 7. 63 (m 2H), 7N,@z. (dd, 1H, Jr =

9
7.6 Hz, J2 = 7.8 Hz) ppm At room t enper aF8%%, conpound_exi sts as a
m xture of cis/trans am de rotarrers ca. *¥5:3 by tH NVMRCDC13; T = 25 ©
5,,,1lor 4.65 (dd, 1.7H J, 48Hz J2 = 10.0 Hz) and | &rinor 5.39

(dd,1.0H, J, =J2 = 7.2 Hz) ppm MS _(Egk) 604.2 [MH + 10 ©ynthgsis of
Conpound 2. 12 /@95
jY — jY
W@’Y O

10 3.02+HCI 3.02

a. P(OPh);, pyridine, 100 °C, 4 k; b. 4-fluoroaniline, 100 °C, 3h; ¢. HCI, dioxane, EtOAc, 25 °C, 1.5 h; d. 3-
picolylchloride hydrochloride, K1, K,CO5, DMF; e. 4-trifluoromethylphenyfacetic acid, ERC, HOBT,
15 NMM, CH,Cl,; f. HC], CH,Cl;, Et;O.

2-(l-N-BOC-aminoethyl)-3-(4-ﬂliorophenyl)-3H-quinazoline—4—one
(XIV). To asolution of anthranilic acid (2.74 g, 20 mmol, 1.0 equiv) and N-BOC-D-
" alanine (3.78 g, 20 mmol, 1.0 equiv) in 20 mL of anhydrous pyridine was added 5.24 mL
20  of triphenylphosphite (6.21 g, 20 mmol, 1.0 equiv) at room temperature. The resulting
yellow solution was stirred at 100 °C for 4 h. 4-Fluoroaniline (2.22 g, 20 mmol, 1.0
equiv) was added via syringe. The reaction mixture was stirred for another 3 h at 100 °C,
cooled to room temperature, and evaporated in vacuo to give a brown residue. This
residue was dissolved in 50 mL of EtOAc. The mixture was washed successively twice
25  with 49 mL of 5% aqueous phosphoric acid, once with 20 mL of saturated NaFHHCQOs, and
once with 40 mL of brine. The organic layer was dried over Na,SO, and evaporated in
vacuo to give a brown residue, which was purified by silica gel chromatography to give
2.40 g of compound XIV as a light yellow solid. "H NMR (DMSO-dg) 5 1.22 (d, ] = 6.8
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ae\ “~ba F~Jli o N{2-Ethoxy-ethyl)-Nt-[3-(4-ethoxy-phenyl)<-oxbJaine 2005
di hydr o- pyri do[ 2, 3- 0] pydm di n-2-yl | - et hyl ) -2{44df | uoro

nmet hyl - phenyl ) -acet am de (2.12) 15 Conpound 2. 12 was prepared followi ng the
synt hesi s of conmpound 2.01 described above. Method 2 %09 J, g\/ed for the
synt heti c SOJeH wherein 2- ami noni COtI nic acid was’ i"Step a

I nstead of 2-am no 6- met hyl benzoi c acid, 4- et hoganl | ine was used in step

b i nstead oHzBH) Lkl 4-Ale(m, 1Hat 13{(p, IH)a?ﬁ“%B’é@ e 8Es 2ZHy ddd (44 step d
instead of g(@H?QHPQ‘%%WhLW%rl?‘?#I) B91 @st‘hrltli ) gﬁ&i‘*ﬁ%”w acetic 20

acid was used 1 n step e I'nstea bi p enyI acet'yl chI ori
Char act er i z&84. 0t a f or conmpound 2.12 follows: colorless, viscous oil.

'H NWVR (d5-DVBO, T . = HeaRinkZo 3H, J=7.2
Hz), 1. 217 (d, 3H, J=1%&&&@'5’,"9?8%@(4gﬂ"?.'@ge?yr]%q%ﬁ)a', ;@%1_,,2.1. 0%@3(1&:31 (m 2H),

g. 861 - gselsghymcmmde (?W;LT()qpolmhpQImr@C@nd-@W (B0W6LmdH 0 gmiviip  Hz) ,

. - 7. . e .6 0 (dd,

1H, J, = 2. 595 ?z—f;‘g,‘oﬁ‘i“’%g’@f.dﬁg ?fz}%’l‘( ‘g].aégﬂ%lé%'fzu%ﬁf«?{q m :0%(2%??“10324@ Ay Hz)
|rog tma rréﬁ Sr 00 mﬁﬁmnmu%wﬁwmécohﬁﬂumemrmmlum\wsmilmdﬂt @Ooﬂelupesalttmeans am geo
Hz) and Sma?&l%g" §§‘¥‘f& ap‘iratfiﬁg” "j'm;" sleg ‘gﬁ%‘n?) R@T‘rﬁﬁéﬁ“)geg‘gg&gw e 3
Juneh2005 ?ﬁo@%ﬁﬁ%ﬁﬂ?f&lﬁﬂlﬁﬂdﬁﬁhﬁzﬁb?%ﬂtuﬂm@tmhﬁon@ymdldaisawtabéfﬁ 01 5 The
synt hesi o cqnmpoun

starting §r i deégnag ﬁmgé Itpg cﬁ?tgtrﬁggﬁg g eﬁ%@%’lavac 'ﬂg\éﬁ?\tlte?t @5 Inte hesi s
in enanti oms’m@ahd:eymenm b efktlicpram aisdreais gide pncgwfdmpcamd EWVeaswai ew of t he
|S:|y nthetic r glijgglteiy off]:af(l)lgte scnlu.’:C hH &Rﬁ{ 8&2&5 dsrs% ﬁl (dcget g‘é h?z f]—8| .J) gﬁy\f m,llq{)sc LIS
7.20 (1, J = 4.8 Hz, 1H), 7.48 (m, 2H), 7.67 (m, 2H), 7.77 (d, ] = 8.0 Hz, 1H), 795 (t, J =
7.6 Hz, 1H), 8.18 (d, J = 8.0 Hz, 1H), 8.53 (br, 3H) ppm. MS (ESI*) m/z 284.0 [M+H]".
15 2-((N-3-Picolyl)-N-(4-triflnoromethylphenylacety)-1-aminoethyl)-3-
(4-fluorophenyl)-3H-quinazoline-4-one (3.02). 3-Picolylchloride hydrochloride (333
mg, 2.03 mmol, 1.15 equiv), KI (59 mg, 0.35 mmol, 0.20 equiv), compound XV (0.56 g,
1.77 mmol, 1.0 equiv), and K,COs (513 mg, 3.71 mmol, 2.1 equiv) were added to 2.5 mL
of DMF. The mixture was vigorously stirred for 14 h at room temperature. The mixture
20  was poured into 20 mL of 10% Na,COj; and extracted four times with 10 mL of EtOAc,
" The combined EtOAc extract was washed once with 20 mL of brine, dried over Na;SQ,,
and evaporated in vacuo to give an orange colored foam, which was used without further
purification.
To the above crude product was added 4-trifluoromethylphenylacetic acid
25 (542 mg, 2.66 mmol, 1.5 equiv), EDC (594 mg, 3.10 mmol, 1.75 equiv) HOBT (419 mg,
3.00 mmo}, 1.7 equiv), N-methylmorpholine (304 mg, 3.00 mmeol, 1.7 equiv), and 6.0 mL
of dichloromethane at rocom temperature. The mixture was stirred at room temperature
for 14 h. The reaction mixture was poured into a 20 mL of 10% citric acid, and extracted
twice with 15 mL of EtOAc. The combined EtOAc extract was washed once with 20 mL
30  of saturated NaHCO;, and once with 20 mL of brine. The organic layer was dried over
Na,SOQ; and evaporated in vacuo to give a brown residue, which was purified by silica gel
chromatography to give 169 mg of compound 3.02 as a white solid. m.p. 167.0 °C. 'H
NMR (DMSO-ds, T=140 °C) & 1.40 (d, J = 6.7 Hz, 3H), 3.32 (br, 1H), 3.59 (d,J =15.8
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a. b 'OH+ HO- | NH2 NHBOC NH2 NHBOC XII X011 d,a HY Ft t 'R June 2005
H F3C1 Ocl- Fyc I O3.01HC 3.01 a. P(OPh)3, pyridine, 55 C 14 h; b.
p- phenetidine, 55 C, |Ih; c. Twsl, MeCN, 25 C/1 h; hdl. ﬁ 15I{Ipi col yl chl grl (I;?)C
hydr ochl or} K2CO3, DWPU; e. 4-tritluoronethylp L acid, '
HOST, mz%ﬁ??’" “ya | cea 2, Et20 | BEVOSHGAS
(R)-2-(1-N-BOC- am noet hy %-3-(4- et hoxyphengll ) - 3H qui nazol i ne-4 one (XI1).
To a sol uti & 16D, 4R WErni 1.6 Bzd8)dt §Ud) ny. EZ.,OHMﬁG,(q,ﬂ.%)ﬁ-%Hmdlﬂ), and NEOC
20 D-al anin Sy 097 8. e i A S pyridine
was added glégéﬁni_ﬂgg }tér?%ﬁgﬁgpbﬁ%ggh'ﬁ%gey?{f?ﬂs’ég @gﬁm?}ﬁf@equi v) at
room t enper &6Utde] = ¥Rz, 185 1186 (dvg y &l6l boHe,0MH)1 8. Uir(diers 8.8 Hzr 1HB8.36 (d5D C fo_rl_h20
h. p-Phenet Ldi RYA ) Vi a . I nge. e
reaction m xg'&?%’ \(/\ggﬁég?sf%@oﬁ)f or fEldr?o t%%éﬂ%&g tg% cﬁ%’%u@?gg%o each"?%'&r oom

t enper at fir eof cigffehnesraide ragdanas, cm MWWAd upldraatiod IMSEO-4wE t= 26 PCpd 5.1l {gp b= 25them_
residue in fo di L .gthe S syc | y AW | t

of 506 - aquet LoD RaFieY 5 6B bl i MR IR 7 ST N G i 5
of pH 7 phdepbdtheclonfidreeric(ictof Midghi2RC o dach. 0:1R/81 K2ZHPO4) , and oncedvvlth 9
m. of brine. The or i £l I .dried,over 2 and eyapqrated in
vacuo to give a broﬁ'@é%?ﬁﬁ%ﬁ'&%%lrg’ﬂﬁoénwg@'en%%bﬁﬁ%%%f&o1/ 47850
whi ch was rmmypiteaylbﬁﬂemiﬁazdma-moﬂyurahhfidB(Stﬂz'IQCl).ETi&)e\golatUri]l of2 rr1H ofI _

hept ane,t o give , of ,.compound XLl .as a.white solid. T t her |iquor
was con (Sent gipg'tﬁ"d?jhé\ﬁ@ﬁ%’ 89 ign '@%‘VEWLPE%@“? ed’ﬁ’s\ﬂﬂgd 2l

recrystal | i MedlufierosHEEC1 i othdd ( EB0GIL, .18 nof, 2[6tegfie) @aSvise via syringe,

followed by another 5 mL of ether. The resulting suspension was stirred at room

temperature for 1 h. The precipitates were collected by filtration. The solids were
washed twice with 30 mL of ether and air dried in the dark fo give 47 mg of the product

15  asawhite powder. mp 122.7 °C. At room temperature, this compound exists as a mixture
of cis/trans amide rotamers, ca. 0.93:1 by "H NMR (DMSO-d;, T = 25° C) § 5.05 (1=
6.8 Hz, 1H) & 5.18 (q, J = 6.8 Hz, 1H) ppm. MS (EST") m/z 561.2 [M+H]".

Synthesis of Compound 3.03 and Compound 3.03-HCI

N \Ii“_
/[ j 0 HCI~
20 FsC

3.03+HCI

The synthesis of compound 3.03 followed the method described for
compound 3.02. 2-Picolylchioride hydrochloride was used in place of 3-picolylchloride
25  hydrochloride in step 3 of the synthetic sequence, Characterization of the products
follows.
2-((N-(2-Picolyl)-N-(4-trifluoromethylphenylacetyl)-1-aminoethyl)-3-
(4-fluorophenyl)-3H-quinazoline-4-one (3.03) was obtained as a white solid from
compound XV. Mp 159.2 °C. At room temperature, this compound exists as a mixture of

30  cis/trans amide rotamers, ca. 0.23:1 by '"H NMR (DMSO-d;, T=25°C) § 5.05 (q, ] =6.8
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1

4 nL of heptane to give a second crop of 0.13 g of XII as a |ight 3duns2005
solid. mp. 143.7 5 C. 'H NVR (DVMBO-d6) 8 1.19 (d, J = 6.4 Hz, 3H), 1.32

(s, O9H, 1.37 (t, J = 6.8 Hz, 3H), 4.10 (q, J = 6.9 Hz, 2H), 4.24 (m 1H),
7.09 (m 2 (d, J =80 H, 2H, 7.39 (dd, J = M, 1H),
7.54 (t, JW)Q“VZS@?@Q, | H), 7.69 (d, J =8.0 H, 1 H), ‘/’.gyés"(‘%?sg‘h ='8.0 Hz,
IH), 8.11 (d, J = 8.0 Hz, 1H ppm MS (ES|) iz 410.2 [ M¢H +.

(R) - 2- ( 1- Al 38) 8 36-(g-J(16.8 HiohH) prosrMS XESID rfaishls BYFRE- 4- one (XI11). 10 To

a suspension of Xl 39 AL ' N 45, _28phydrous
acetonitrile was ad%gg%?%gly ﬁﬁq %fmlﬁc% 5’t"€ef%wl§%ﬁd§ﬁleg?l%?9g}a@4. 1 mol,
1. 05 equi v)flwpreghenyi3Hiquinagglinerigenedrydrochilorigde (3.03H €D was dbtainédrg af or anot her
45 mn at r ti teri Ll _had_ been, consuned.
Therosul t1 e iing ). AN elfral s Byt 4 SR D B0
of ethers Tdfeistgnezmide lomyers, 94 0.6&X by HE NMR MMSO, & + 25ty 55D4awi, 7 30 ni of

ether. The i r. extract  .was S 0 ith 40 nL of brine. The
organic | afgfﬁadg{?gﬁegﬁv(@%%l@?gwp%%égggbﬁiggb%wgécuo to give a light
gray solid. Recrystallization of this crude product from25 nL of di oxane
gave 4.2 g of XIIl as a_whjte id. T t her | jquor was concentrated in
vacuo to give a light gr3ypt ‘Eﬂsi"g%loml"k“ﬁﬁ&kgggg 'S'Pﬁ' ed with 15 nL of ether
to give 1.8 g of additional product @s g#ojf-white 20 solid. Total yield
was 6.0 g. mp. 179.9 C. "H NVR (R : 6.4 Hz, 3H), 1.38
(t, 7 =7.0 H, 31-1), 2.25 (br , 1M 4.11 (q, J
=6.9 Hz, 2H, 7.08 (m 2H, 7. .6 Hz, 1H), 7.70
(d, J =80 Hz, 1H, 7.85 (t, J (d, J = 8.0 Hz, |

H.ppm M (ESIt) miz 310.1 [ M+ N+

(R-2-((N-3-Picolyl)-N(4-tr iFfs(l; mettyl phe'lrhfil"acet yl)-1-am noet hyl)- 25
3- (4- et hoxyphenyl ) - 3H qui nazol'| ne- 45 Bﬂﬁcﬁ?’- 01). 3-Picolylchloride

hydrochlori de (4.27g, 26 nmol, 1. 1% equiv), K (4.32 g, 26.0 nmmol, 1.15
equiv), and 60 nL of DMPU were mxed in a 200 nL flask. The m xture was
vigorously stirred fihe syntlesiabf congound rfoll@tadrtie: mdibod describedfok t i ng yel | ow

RS ol R T T AT S R
t enper at ur eyiftidtic $hubnce AdPicélilolatidedyioctdbritde ahak asell depiyecdfochl ori de (740 nm,
SR SR NSRRI TR TN e R
products follows.
2-((N-2-Picolyl)-N-(4-trifluoromethylphenylacetyl)-1-aminoethyl)-3-(4-
ethoxyphenyl)-3H-quinazoline-4-one (3.04) was obtained as a white solid from the
hydrochloride salt of racemic compound XHIL. Mp 167.5 °C. 'H NMR (DMSO-ds, T =
20 140°C)8 1.35(d, J=6.9 Hz, 3H), 1.37 (t, J = 7.4 Hz, 3H), 3.49 (br, 1H), 3.64 (m, 1H),
4,10(q,J=9.1 Hz, 2H), 4.78 (d,J=17.2 Hz, 1H), 4.84 (d, J = 17.2 Hz, 1H), 5.38 (¢, J =
6.2 Hz, 1H), 7.02 (br, 2H), 7.09 tdd, J=6.7,4.8 Hz, 1H), 7.18 (d, ] = 7.9 Hz, 1H), 7.30
(m, 4H), 7.46 - 7.58 m, 4H), 7.61 (d, = 8.3 Hz, 1H), 7.79 (m, 1H), 8.07 (dd, ] =8.0, 1.4
Hz, 1H), 8.36 (m, 1H) ppm. At room temperature, this compound exists as a mixture of
25  cis/trans amide rotamers, ca. 0.42:1 molar ratio (DMSQO-d6, T=25°C)d 5.12 (¢, J = 6.8
Hz, 1H) & 5.34 (q, ] = 6.8 Hz, 1H) ppm. MS (EST") m/z 587.2 [M-+H]".
2-((N-(2-Picolyl)-N-(4-trifiuoromethylphenylacetyl)-1-aminoethyl)-3-
(4-ethoxyphenyl)-3H-quinazoline-4-one hydrochloride (3.04«HCI) was obtained as a
white solid from compound 3.04. Mp 162.6 °C. At room temperature, this compound

30  exists as a mixture of cis/trans amide rotamers, ca. 1.45:1 molar ratio (DMSQ-d6, T =25
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To the above reaction mxture was added 4-trifl uoronethyl phenyl ac8 Jun@@@05
(5.08 g, 24.9 mmol, 1.1 equiv), HOBT (4.58 g, 33.9 mmol, 1.5 equiv), and 20
nmL of dichloronmethane at roomtenperature. EDC (13.0 g, 67.8 nunol, 3.0
equiv) was then 5 added portionwi se over 15 min. After the initial gas

evol uti on W8S ded, the mxture was stirred vigor 8GEU§I4785¢ oom
tenperature for anot her . The reaction nmixture was _poured into a

m xture of 1G0l hil @ﬂ:i@%l@b }&H)lé’eiaﬂ:(‘blaﬁé%@m@%fMﬁﬂmW?W%queous

| ayer was eﬁ\td_,, ted twice with 100 nL of ether. The conbined ether extract
was washed e with 60 nL of 2%citric acid, twice with 50 nL of

saturat ed NaHCCB and once 10 with 100 nL of br| ne. The organic | ayer was
dried over Na2SO4 and evapora ve a orange foam which was
recrystagl ized from20 nL of ngth%p%fgﬁe OI-'%’??’Og—Isto give 6.50 g of conpound
3.01 as a light yellowsolid. mp. 176.3 C. "H NVR (DVSO- d6, T=140 C) 8

1 36 (t, J = 6.9 Hz, TB¢Hynthesisiaf conipoudd 3.08 isTlagely relapd tothabef Gpmpoulld 19. 6 Hz

e ol (g il o S ol eyl byt o ol 100

(dd, J = 7. 3.05 dis@schHed ad jommordrecirdor 3r a seri6s dj cldzely Rbdyed cam@fﬂm(lsbr lH) 7.48 -
7.58 (m 4H), 7.68 (d, J =7.7 H, 1H, 7.85 (m IH, 8.10 (m 1H), 8.34
(d, J =4.5 Hz, 1H), 8.37 (s, 1H ppm At roomtenperature, this conpound
exists a8 a mxture of cis/trans amSdieemedt amers, ca. 1.83:1 by'H NWR
(DVMSO-d6, T =25C S5.11 (q, J = 6.8 Hz, 1H & 5.28 ( Jy = 6.8 Hz, 1H
ppm M5 20 (ESI') nmlz §87.3 [ M Q

(R -2-((N-3-Picolyl)-N 4 tritluofonet hylaphenyl ag m noet hyl ) -

3- (4- et hoxyphenyl ) - zql i né& nydroc (3.01HCI). To a
solution of conpo 1 (3.55 g, R85 Mol , 0] ) in 25 nL of ether
and 25 nL of dichl orome{q ne was adcli| 8 alo Msol uthmgqfc HCl in ether
(12.1 nm, 12.1 mol, 2.0 25 equiv) dropw se via syringe, followed by
another 50 nmL of ether. The ru ting suspension s.stirred at room

tenperature for 1 h. The tates were collecte be filtration. The
solids were washed twy &g W nL of ether and aif dried.n the dark to
give 3.74 g of the pctAQ%a white powder. m p. ?\?ﬂ@ At room
tenperature, this conpoltid Exi sts as=<amrxrur C ans amn de
rotamers, ca. 1.78:1 VBO-d6, T QJ\8(1.48 (d, J =6.4
Hz, 3H & 1.22 (d, J .20Hz, ppm At 140 . Nhel1H NVR spectra of
3.01HCI was identfs£al o that of 3.01. M5 (ESI) nmiz 588! [ M+H +. Chiral
HPLC showed the enanti ongisc ratio of this product tX¥Vbe 98:2 R/'S. 79

a. P(OPh);, pyridine, 100 °C, 4 h; b. 4-jodoaniline, 100 °C, 3h; ¢. HCI, dioxane, EtOAc, 25
15 °C, 1.5 h; d. 2-bromoethy] ethyl ether, KI, K,CO4, DMF; €. 4-triflucromethylphenylacetic
acid, EDC, HOBT, NMM, CH,Cl,.

2-(1-Aminoethyl)-3-(4-iodophenyl)-3H-quinazoline-4-one
hydrochloride (XVI) The product was a white solid. 'H NMR (DMSO-d¢) 5 1.31 (d,J =
20 6.8 Hz, 3H), 3.89 (m, 1H), 7.31(d, ) =7.6 Hz, 1H), 7.42(d, J=7.2 Hz, 1H), 7.63 (1, =
7.6 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H)}, 7.97 (m, 3H), 8.14 (d, ] = 8.0 Hz, 1H), 8.51 (br,
3H) ppm. MS (EST') m/z 392.0 [M+H]".
2-((N-2-Ethoxyethyl)-N-(4-frifluoromethylphenylacetyl)-1-
aminoethyl)-3-(4-iodophenyl)-3H-quinazoline-4-one (3.05) was obtained as a white
25  solid from compound XVI. Mp 181.8 °C. Atroom temperature, this compound exists as
a mixture of cis/trans amide rotamers, ca. 0.64:1 by "H NMR (DMSO-d;, T=25°C) &
 4.89(q,J=6.0 Hz, 1H) & 5.22 (g, J = 6.4 Hz, 1H) ppm. MS (ESI") m/z 650.2 [M+H]".
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3 June 2005 WD 02/083143 PCT/ USOL/ 47850 Synthesis of Conmpound 3. @Jtne 2005
synthesis of conpound 3.02 in five steps fromcomercially avail able
starting materials provides an exanple of a 3H quinazolin-4-one synthesis
in racemc 5 form Scheme 4 provides an overview of the synthetic route,
for which WOS288¢ri nental details follow Scheme 4 FPCEUSYRO\ N \ H -
-- '/ + HON N NH2 NHBOC NH3CI CNHBOC xNxv I d,e\ I \' y F E f \ N
NN, N\ HNF3C'™ Od- F3CI i O10 3. 02HCI 3.02 a. P(OPh)3, pyridine,
100 C, 4 h; b. 4-fluoroaniline, 100 _C 3h; c. HC, dioxane, EtQAc, 25 C
1.5 h: d. 3- pi col yl chl ori de hydrocﬁF'Eﬁ"?eoﬁa KI K2CO8, DMVF: e.

4- tl’lf| uor onet hyl phenyl acetic acid, EDC, HOBT, 15 NwM CH2Cl2; f. HC,
CH2C12, Et 20.

2- (1- N-BOC- am noet hyl ) - 3- (4-fl uqrophenyl ) - 3H qui nazoline-4-gne (XIV). To a
solution of anthraniliccacig ~74 g, 20 nmmol, 1.0 eequi)yand N BOC- D-
alanine (3.78 g, 20 I qU|v) in 20 nL of.a 0 5 pyridi ne was

added 5.24 nL 20 of phEnyl"phosphi eCR.OMFL g |,” 1.0 equiv) at room
tenperature. The re el | ow SQhiHs B Wa ' at 100 C for 4 h.
4-Fluoroaniline (2.2 e 2 l, 1.0
o aaliiNca tor
5 F3C ©
3.05

2-((N-2-Ethoxyethyl)-N-(4-trifluoromethylphenylacetyl)-1-

aminoethyl)-3-(4-cyanophenyl)-3H-quinazoline-4-one (3.06). 3.05 (150 mg, 0.23

10 mmol, 1.0 equiv) was dissolved in 0.5 mL of anhydrous DMF. CuCN (31 mg, 0.35
mmol, 1.5 equiv) was added. The resulting mixture was heated to 130 °C for 16 h. The
mixture was cooled to room temperature and diluted with 15 mL of EtQAc. The mixture
was filtered through a short column of silica gel, which was further eluted with 50 mL of
EtOAc. The eluent was concentrated in vacuo to give a yellow residue, which was

15  purified by preparative TLC to give 95 mg of compound 3.06 as a white solid. Mp 197.0
°C. 'H NMR (DMSO-ds, T=140°C) 5 0.98 (t, T = 6.9 Hz, 3H), 1.44 (d, ] = 6.8 Hz, 3H),
3.30 - 3.65 m, 8H), 5.16 (g, ] =6.2 Hz, 1H), 7.33 (d, J= 8.0 Hz, 2H), 7.50 - 7.77 (m,
6H),7.72 - 7.95 (m, 3H), 8.15 (dd, J = 7.9, 1.5 Hz, 1H) ppm. At room temperature, this
compound exists as a mixture of cis/irans amide rotamers, ca. 0.64:1 molar ratio in

20 DMSO. 'H NMR (DMSO-ds, T=25°C) 84.84 (q,J=6.4 Hz, 1H) & 5.22(q, = 6.4 Hz,
1H) ppm. MS (ESI*) m/z 650.2 [M+H]".

Scheme 7
SiMe,
TMS-CCH, Cul, /(J/
Pd(Pth)gCJz TeRE
JNY e
N\/\OEt N\/\OEt N\/\OEt
FiC 0 F3C 0 FaC O
25 3.05 ' 3.07 . 3.08
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equi v) was added via syringe. The reaction mxture was stirred foi3 Jurea&@005
3 hat 100 C, cooled to roomtenperature, and evaporated in vacuo to give

a brown residue. This residue was dissolved in 50 nmL of Et QAc. The m xture
was washed successively twice 25 with 40 nmL of 5% aqueous phosphoric acid,
once with YOS saturated NaHCO3, and once with 40%1’“@1‘"’???‘? ne. The
organic | ayer was dried over Na2SO4 and evaporated in vacuo to give a

5”23“ O Compounc. X o e (n 15) 81 92 (d.
g of conpoun as a el | ow [

320695 goamimpt S6b4 oy bueen Brseiasiis s oy 3 st (5. si0.
ﬁz 21I (H) m %"%Jom]?ou%@305t15@lhﬁg;033 thehol, mOe’%’iﬂ)J)sz&BolﬁdmmZb&nL&’aﬂﬂydfdﬁs ) (—Egl 2)
mz 384.0 kai}‘"m?hi(li‘b'}ﬂl‘ﬁ%(ﬁ/mﬁa?)%mq]L?&‘?ﬂﬁ’l‘fbﬁﬂ@@l&?ﬁ?ﬂ&? | i ne- 4- one
5 hydrochl og 0@@&)@6(@11 e(ﬁ%glbloﬁanﬁi‘ol @@mq&lwdarkilté{etﬂﬁmﬁﬂe @2nfp, 0 Mol , 1.0

equiv) in . c was ad 4,0 M sql ution of HCI in

di oxane ( 240 ?r’nﬁ‘!“‘“ 4 Oofqmwmrv gddgd Squ%‘ﬁf‘l% ﬁ%’é reavlﬂ%mlxm wps hepfed 9oQu | t i ng

sol ution was: ﬁ)}B'hr ?ﬁie RixtrOREY HSIEP R 1S Ehpefafiic dndRillted Whth Wm1Faporated in
vacua to give a light gray solid. This crude product was dissolved in 9 nL

of di chl or oF@Asadbe mipgure wessfilteradtihrovgh asbprt eqlwnn oigtlica gelewhich wastfathept 36 10 nl
of ether Vvig,@hwarlsh &L%EE&&)ACU THE !eluen-{%s wn@&l'tr%& ﬁtvﬁémvf@ é@e ﬂ;ﬁhioﬁl(:t ed by

vacuumflltratlon twice wth of ether, and air-dried to give
1.1 g of0 comsiduenuhixywaspusifiedby Igmaraylvoﬁcmweel%ma 307 aSIaI“NNRSC(hQI\MD de) S

1.31 (d, J aige 1 , 7.48

(m 2I(—|) %8?6"% Nﬁﬁﬁfé%ﬁg’“ﬁgﬁ(‘f}é&u@u@%&%fg—({"'{“fwéf‘“ éa“§J = 7. 6 Hz, 1H),

€23 (1? Nfg PJ mta&eﬁ; ¢4z 0. ZiH)rxolaBraﬁalr(MﬁOB NFIRADMAD- €£$I=)25ﬁ£)182t8ﬁ(clﬂg [=:I\))/Hrl—l] + 15
iC I +noe -

(4-fl uoroph ug_lé a{I{ nazgﬁ }%nﬁb%’ﬂgmﬁggﬁzéégiﬁﬁ@ chl oriyde .
derogzhl g(r) i dg ﬁ, 333 zqu-%EﬂﬁxyWI);N-H hlﬁillm?omuhylpl_{én)y(a'ﬁ&yla@- 0. 35 r5nl'r13)l 0. 20
ui v u ) , mol ,.. 1.0 equiy),. an ,

371 o T SR Tohsadh gL ) FREPHa o Dhas
vi gor ousl y 165,192 @61, fl W eqilid) Wasaliss61061Th 1| @SS Bnkiydeous THE. W XJ M'selutibn was pour ed
into 20 m, of 10% Na2 and, extracted four tines with 1 of Et OAc.

e ombi R o e A o B Lept B BRERE. o | o over
Na2SO4,  andof VeaiRfafi& dThd YeMMig FikfreGay 8tirfdd aProdMAenerdnat €6k 15q@) Whi ch was

used wi t hout further

To the reaction mixture was added 100 pL of saturated aqueous NH,4Cl and 15 mL of

20 EtOAc. After stirring at room temperature for another 15 min, the mixture was dried over
Na2S04, and filtered through a short column of silica gel, which was further eluted with
50 mL of EtOAc. The eluent was concentrated ir vacuo to give a yellow residue, which
was purified by preparative TLC to give 39 mg of compound 3.08 as a white solid. Mp
186.7 °C. At room temperature, this compound exists as a mixture of cis/trans amide

25  rotamers, ca. 0.54:1 molar ratio in DMSO. 'H NMR (DMSO-ds, T =25°C) 5 4.87(q, ] =

6.0 Hz, 1H) & 5.20 (g, J = 6.8 Hz, 1H) ppm. MS (ESI") m/z 548.2 [M+H]".
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purification. To the above crude product was added 3 June 2005
4-trifluoronethyl phenylacetic acid 25 (542 ng, 2.66 nmmol, 1.5 equiv), EDC
(594 ny, 3.10 mmol, 1.75 equiv) HOST (419 ny, 3.00 mml 1 7 equi V),

N- et hyl mog phol i ne (304 ng, 3.00 nmol, 1.7 equiv), and

di chl or orreWﬁa?F(g B34 room t enper at ur e. The m xture was SF?W%O&MEPO room
tenperature for 14 h. The reaction m xture was poured into a 20 nL of 10%
citric acid, and extracted twice with 15 nL of EtOAc. The conbi ned Et CAc
extract was washed once w t NaHCO3, and once with 20
mL of brine. The organic Ig éﬁg\'ﬁarﬂsfcgg}pg %\?edré ﬁf{laggofl and evaporated in
vacua to give a brown residue, whi¢h was purified by silid¢a gel

chromat ography to give 169 ny of/ound 3. 02 as a whi id. mp. 167.0
C. 'H NWR (DMSO do, T=40 g1.40 (d, J eb?

3.59 (d, J =15.8 81 3| Ju 005 WO 02/ 0831 SOL/ 47850 Hz, 1H),
4.73 (d, J = 17.6 ~81 (d, J =1 5.26 (q, J = 6.5 Hz,
1H, 7.18 (dd, J 4.8 Hz, éé\gl:&l Hz, 2H), 7.34 (m
3H), 7.55 (m 5H), : J 80Hz 1H), (dd, J = 7.6, 1.6 Hz,
1H, 8.11 (d, J = 8.0 , 836(d J =P , 1H), 8.40 (s, | H)
ppm At room tenperat thi s conpound exi sis m xture 5 of cis/t

.
1 noRar ratio ( 25 C) d 5.10 (g, J

6.8 Hz, 1H) & 5. = 6.8Hz, 1H) p z 561.2 [M+H] " .
Chiral HPLC sho the enantioneric ratgp of this product to be ca. 1:1
R'S 2-((N3-Picolyl)-N(4-t r'zfobuoromet hyl phenyl g etyl)-1-am noet hyl) 3- (4-
fl uorophgnyl) - 3H qui nazol i ne-4-one hydrochl ori de ?3 026HCI ). To a solution

of 10 conpound 3. 02 orrgds§€9‘ﬁgﬁ m“;lér tﬂ&tz%% tgigm%ag;m%chl or onet hane

was added a 1.0 Ms?m?lono |ne 2.0 equiv)
dr opwi se Vi eongpnnd @7 (Sed SuhtroevExd 3@;Dmeﬂ1yhb-|bm5neramtﬁ-memmb3 -butifiik2-ol esul t i ng

SUSPeS! O, 255k b, 89T RGP ke el e BB 2L e Yot e
and air dri ﬁdducﬂ; ﬂ:lhﬁvsdar k to give 47 ng of the product 15 as a white
povier, P 1227 C Bl MR SRS Risnyd o B MRS 5 25,2 DXL
5.05 (q, J amm@etﬁyl)ﬂa-,(tl @tbl)utﬁetiyﬂﬁ)pﬁﬁ:yl)lﬁt-qﬁmgzdﬂﬁe-4bhl}(Wamt(ﬁﬁl ) mz
561.2 [MH +omc nrllpt\ortluﬁg Zli (S]S 1?1fas g?vnﬁe sohﬂ %/Ip 1%9%@8 go E)P)%%Qgperau(grg I

compound exists as a mixture of cis/trans amide rotamers, c¢a. 0.69:1 molar ratio in

DMSO. 'H NMR (DMSO-ds, T =25°C)84.89(q,J=64Hz, 1H) & 525(q,J =64

15  Hg, 1H) ppm. MS (BSI") m/z 604.2 [M+H]".
2-((N-2-Ethoxyethyl)-N-(4-trifluoromethylphenylacetyl)-1-
aminoethyl)-3-(4-(3-hydroxy-3-methyl-1-butynyl)phenyl)-3H-quinazoline-4-one
(3.10) was obtained from compound 3.05 as a white solid. Mp 162.2 °C. Atroom

am de rotaners, ca.

temperature, this compound exists as a mixture of cis/trans amide rotamers, ca. 0.69:1
20  molar ratio in DMSO. '"H NMR (DMSO-ds, T = 25° C) 6 4.89 (q, J = 6.8 Hz, 1H) & 5.24
(9, ] = 6.4 Hz, 1H) ppm. MS (ESI") m/z 606.3 [M+H]".
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OF NN 20 FBCOH Q' 3.03HC The synthesis of conpound 3.03 f& Jeure 2005
the nmet hod described for conmpound 3.02. 2-Picolylchloride hydrochloride

was used in place of 3-picolylchloride 25 hydrochloride in step 3 of the
synt hetic Characterization of the products

2-((N-(2- P?@ﬂ#&%%EN-(4 trifluoronethyl phenyl acetyl) - 1- gﬁ#ﬁ%ﬁ@ﬁ??)-B-

(4-fl uorophenyl)-3H qui nazol i ne-4-one (3.03) was obtained as a white solid
from conpound XV. M 159.2 C. At roomtenperature, this conpound exists as

a mxture of 30 ci s/trans Syat&is dTiRIRpords3A1 add3321 by 'H NMR (DMSO-d6, T
=250 S5.05 (q, J 6.8 82 3 June 2005 WO 02/083143 PCTI USOL/ 47850 Hz,
IH & 5.36 (q, J = 6. 8 Hz, 1H) ppm MS (ES1) nmiz 561.2 [MH].
2-((N—2-PiconI)-N—(4-trifIuoronet,a ﬁhenylaeetyl) 1- anln ,
f I uor ophenyl ) - 3H qui nazol gne- @& oyr@” hydr ochl ori de ¢ 3. @&9%
a|[ white solid from campsung 03. At roomte this conpound
exists as a m xture ligg s/Trans am de ro i ca. 0.64:1 by 'H NWR
(DVBO-d6, T = 25 O . J = 6.8 Hz, HNIF (g, J = 6.8 Hz, 1H)
ppm M (ESI) nmlz 561.2 Hl! . Synthesis of Co -oun s 3.04 and 3. 04HCI O
CEt ~ N\ \ NN F3C/ M 10 3.04HCI The sy s of conmpound 3. 04
foll owed the nmethod desegj bed r conpound 3. 02, _# Eﬂqnetldlne was used in
pl ace of 4-fluoroanili n ste™ of the fic seBwence.

2- Pi col yl chl ori de A1}s ori de was used } of 3 15 picolylchloride
hydrochloride in q4tep 3 of the synthetic Characterization of the
products foll ows.

3.11 3.12
5

Compounds 3.11 and 3.12 were synthesized in the same manner as
compounds 3.07 and 3.08 (Scheme 7). Compound 1.42 was used as starting material in
both cases, instead of compound 3.05. Characterization of the products follows.

- 2-((N-2-Methoxyethyl)-N-(4-phenylphenylacetyl)-1-aminoethyl)-3-(4-.

10 trimethylsilylethynyl)phenyl)-3H-quinazoline-4—one (3.11) was obtained from
compound 1.42 as a white solid. At room temperature, this compound exists as a mixture
of cis/trans amide rotamers, ca. 0.61:1 molar ratio in DMSO. 'H NMR (DMSO-ds, T =
25°C) 5491 (q,J=6.4Hz, 1H) & 5.21 (q, = 6.4 Hz, 1H) ppm. MS (ESI') m/z 614.3
[M+H]".

15 2-((N-2-Methoxyethyl)-N~(4-phenylphenylacetyl)-1-aminoethyl)-3-(4-
ethynylphenyl)-3H-quinazoline-4-one (3.12) was obtained from compound 1.42 as a
white solid. Mp 73.3 °C. At room temperature, this compound exists as a mixture of
cis/trans amide rotamers, ca. 0.67:1 molar ratio in DMSO. 'H NMR (DMSO-d;, T = 25°
C)54.92(q,]=6.4 Hz, 1H) & 5.17 (q, ] = 6.8 Hz, 1H) ppm. MS (EST") m/z 542.2

20 [M+H]

Synthesis of Compounds 3.13 and 3.14. Compounds 3.13 and 3.14 were

synthesized in the same reaction from compound 3.05. Experimental details follow.
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2- ((N-2-Pi col yl )-N-(4-trifluoronethyl phenyl acetyl)-1-ani noet hyl ) - & dune 2005
et hoxyphenyl ) - 3H qui nazol i ne-4-one (3.04) was obtained as a white solid
fromthe hydrochloride salt of racem c conmpound XIlI. M 167.5 C. "H NWR
( DVBO- d6, 40 ©) S 1.35 (d, J =6.9 Hz, 3H), 1. = 7.4 Hz,
3H), 3.49 l())ozrga% 364 (m 1M, gZTf‘.Téﬂ’lM?liso

4.10(q, J=9. 1Hz, 2H), 4. 78(d, J=17. 2Hz, 1H), 4. 84(d, J=17.2 Hz, 1H),5.38(q,J= 6.2
Hz, 1H), 7.02 (br, 2H), 7.09 (dd, J =6.7, 4.8 Hz, 1H), 7.18 (d, J =7.9
Hz, IH, 7.30 (m 4H), 7.46 - 758S eAe)l—g, 7.61 (d, J = 8.3 Hz, 1H), 7.79
(m IH., 8.07 (dd, J = 8.0, 1.4 Hz ITH° 8.36 (m 1H ppm At room
tenperature, this corrpound exists as a mxture of 25 cis/trans am de
rotaners, ca. 0421m)r.ratio(Dl\/BOd6, I =25C d5.1 J =6.8

Hz, IH) & 5.34 (q, & Hz, 1H) ppm V\@ESI)MZS @%—q
2-((N-(2-Picolyif-n (% [ nyf acetyl) thyl)-3

(4- et hoxyphenyl ) Sy grore chl or+i de > ) was obtained
as a white soli copound 3. 04~ Mo 626, C. A {experature, this
conmpound 30 exim‘la m Xt ure ofrans am de@f;ﬁrs ca. 1.45:1
nol ar rati o (DRBO d6 of = 2583 3 June 2005 VO d# o 31431 PCT/ US01/ 47850 C)
d1.51 (4, J=64rH®1H &1.24(d 327 2H, IH pph'? Vs (ESI) mz
587.2 [MH]' Synthesis of Conpound 3.05 5 The synthesis of conpound 3. 05

is closely rel ated tm((whaEtnm&yamﬂprmﬁr&aetdﬂpﬁénylnﬂdtyghove Schene 5
provi des an over i ew elgz%nt hetic, route al so served as a

comon pr ecHpBgst ¥Q)i"1’ ﬁe‘!s“"&ﬁz“’t':‘leb‘%%qe)f?’ F@gflét{%& 31’?65%&@3’ -Mlschene 5 0
a, b eNl +yiffeordiidtny ) piRaAabicHf-aminokthlyl)3-@ ettyiphényl)-38-qubhazoline-4-one

10 (3.14) To asolution of compound 3.05 (98 mg, 0.15 mmol, 1.0 equiv) and Pd(PPh;)s (35
mg, 30 pmol, 0.20 equiv) in 1.0 mL of THF was added Et;Zn (37 mg, 0.30 mmol, 2.0

equiv) via syringe. The darkened reaction mixture was stirred at 50 °C for 3 h. After

cooling to room temperature, the reaction mixture was diluted with 20 mL of EtOAc, and
washed successively with 10 mL of 1 M HCI, 10 mL of saturated NaHCOs, and 10 mL of
15  brine. The organic layer was dried over Na2S04, and evaporated in vacuo to give a
brown residue, which was purified by preparative TLC to give 18 mg of compound 3.13
and 27 mg of compound 3.14, Both are white solids. Characterization of these two
products follows.
Compound 3,13, At room temperature, this compound exists as a mixture
20 *~ of cis/trans amide rotamers, ca. 0.69:1 molar ratio in CDCl;. 'H NMR (CDCls, T = 25° C)
80.71 (d, ] = 7.0 Hz, 3H) & 1.15 (d, ] = 7.0 Hz, 1H) ppm. MS (ESI") m/z 524.3 [M+H]".
Compound 3.14. At room temperature, this compound exists as a mixture
of cis/trans amide rotamers, ca. 0.69:1 molar ratio in CDCl;. 'TH NMR (CDCl;3, T=25°C)
84.88(q, ] =6.8 Hz, 1H) & 5.34 (g, ] = 6.8 Hz, 1H) ppm. MS (ESI") m/z 552.2 [M+H]".
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N~-\ N\ F3CONH3C 3.05 XVI a. P(OPh)3, pyridine, 100 C, 4 3June 2005
4-iodoaniline, 100 C, 3h; c. HC, dioxane, EtOAc, 25 15 C, 1.5 h; d.

2- bronoet hyl ethyl ether, 1(I, K2CO3, DMF; e. 4-trifluoronethyl phenyl acetic
aci d, EDC, VM CH2C12.

2- (1- Am noet y;53 - (4-i odophenyl ) - 3H qui nazol i ne- 4- onePCﬁmamm Al ori de (XV1)
The product was a white solid. 1H NVR (DMSO-d6) 8 1.31 (d, J = 20 6.8 Hz,
3H, 3.89 (m 1H), 7.31 (d, J = 7.6 Hz, 1H), 7.42 (d, J = 7.2 Hz, 1H), 7.63
(t, 3 =7.6H, 1H, 7.76 (d, s}nme,%&ddﬁp 431997 (m 3H), 8.14 (d, J =
8.0 Hz, 1H), 8.51 (br, 3H) ppm M (ESI") mz 392.0 [ MtH].

2- ((N-2- Et hoxyethyl ) - N-(4-trifl uororret hyl phenyl acetyl) - 1-

am noet hyl ) - 3- (4-1 odophenyl ) - 3H qui nazl i nex4-one (3.05) was obtained as a
white 25 solid from conmpound XVI. 3 @ At roomtenperature, this
conpound exists as a mxture of ¢

NVR (DMSO-d6, T =25 C S 4.89 (d
1H ppm WMs (ESI) mz 650.2 [ M+H . L
PCT/ US01/ 47550 Schenme 6 O 0 e~4 COCN,
F3C I/ 0 F3C 1/ 0 3.05 3.06
2- ((N-2-Et hoxyet hyl )-N-(4-trifl uor offe®
am noet hyl ) - 3- (4- cyanophenyl ) - 35 ©
0.23 10 mmol, 1.0 equiv) was d
nmg, 0.35% mml, 1.5 equiv) was™agted. The resulting mxture was heated to
130 C for 16 It. The mxture was cool egl{§0 room tenperature and dil uted
with 15 nL of EtOAc. The mixture was filtered through a short col um of
silica gel, which was further eluted with 50 nL of. EtQAc. The el uent was
concentrated in vacUermrousd 415 Hassynthesiged Gem¢ompount] ¢husingPd catalyzed

hydrogenation. Experimental details follow.

10 - 2-{(N-2-Methoxyethyl)-N-(4-phenylphenylacetyl)-1-aminoethyl)-3-
phenyl-3H-quinazoline-4-one (3.15) To a solution of compound 1.42 (25 mg, 39 umol,
1.0 equiv} in a mixture of 1.0 mL of MeOH and 1.0 mL of dichloromethane, was added
10% Pd on carbon (83 mg, 78 pmol, 2.0 equiv). Excess hydrogen was introduced using a

NTSXaf1i de rotamers, ca. 0.64:1 by 'H
6.0 Hz, 1H) & 5.22 (q, J = 6.4 Hz,
une 2005 WD 02/053143

M¥. 130 C, 16 h Nv pEt \ v ~Et 5

I pgémd acetyl)-1-

arol i ne-4-one (3.06). 3.05 (150 ny,

balloon. After stirring at room temperature for 2 h. The reaction mixture was difuted with

15 5 mL of dichloromethane, and filtered through a pad of Celite. The filtrate was
concentrated in vacuo to give a yellow oil, which was passed through a short column of
silica gel, eluted with EtOAc. The eluent was concentrated in vacuo to give 17 ﬁlg of
compound 3.15 as a colorless oil. At room temperature, this compound exists as a
mixture of cis/trans amide rotamers, ca. 1.06:1 molar ratio in DMSO. "H NMR (DMSO-

20 d;, T=25°C)84.94(q,]=6.4Hz, 1H) & 5.08 (g, ] = 6.8 Hz, 1H) ppm. MS (EST) m/z
518.3 [M+H]". |

Synthesis of Compound 3.16

25 | | w<J\c[)r L



15 purified by preparative TLC to give 95 ng of conpound 3.06 as & vmne 2005
solid. Mp 197.0 C 'H NWR (DVBO-d6, T=140 C) 8 0.98 (t, J = 6.9 Hz, 3H),
1.44 (d, J = 6.8 Hz, 3H), 3.30 - 3.65 m 8H), 5.16 (q, J = 6.2 Hz, 1H),

733(d J , 211), 7.50 - 7.77 (m 6H),7.72 - 3H), 8.15
(dd, J = ™ "%RBQ%J_'Z , I'H ppm At roomtenperature, thFéTlag)éﬂr'r%gund exi sts
as a mxture of cis/trans amde rotaners, ca. 0.64:1 nolar ratio in 20

DMSO. 'H NVR (DMBO-d6, T = 25 C) 8484(q, J:64Hz,1H) & 5.22 (q, J:

6.4 Hz, 1H) ppm M5 \
TPF 0C.3h N CIO N Fgéﬁﬁﬁdgéwg%'&%gi'% Ef’% me%'fE%% 5@%“05 3. 07
3.08 85 3 @smn@nbmmmweoemmmwusm/ 47850

2-((N-2-Eth t hyl
am( floet hyl )Oéy(e4 %/r)rzrmgllﬁc!&y?l e@hﬁ}]{ril%)?{y Wéﬁ- qui ?g)(lal ne- 4 one (3.07).

Conpound> 3. 8BoxypBenyles H-quinazoline-ond (30165 dla asplutias ofaewut cegpoinnd X0 i of
(57 o, 2 i 0750 e 0654 BT R s bl BBl P00 V) 2
equi v) . anchyrdcklotigd @imge0.3D@moty 1.1 equigl Khtibime, 0.30 nmpll,l 1) equis), endadded
sequent i al |y, Thie, LeSHLLL AL YOS DEaled 4050 LEQEd . The

m xture was CO room enpera dr %f Et OAc.
The m xt uraovmserﬁpetdtmeﬁndlﬁ h,rthn,xgdmttanmbmrre waqbaumd b letduufa%guthouM| ch was
further

el d wi e, el rated i n vacuo
o et ® e, b R tndatl st biped Mo i Al e RS T bR, (" 1701 v
105 ng 3. Oﬂamwaswh‘dhbtbwﬁlolOldLoWaHﬂﬁﬁmalﬁlmIAtfbﬁﬁ@mlécBmEeNaSOIm this
conpound exi st s a mxture of Ci s/tr am de .rotaners, 54:1 nol ar
oo DR R e byl S DI RES w d By e praranve g0 gve 1y &
5.25 (q, J 33 g & colmpouhld)3. 165 wMte ES! Mp &l 3 °62 At ofirhfetature, this
2- ((N—2 Et hoxyet hyl) N-(4-trif] uaoromet hyl phenyl acetyl)-1- 15

ani noet hy| )sompeundexists a5 ¢ MRS b cisdiang amids solamess ca 1Jdd elargglio mconpound 3. 07
(57 15 DMSO. 'HNMR (DMSO-ds, T =25° C) § 5.03 (m, 1H) & 5.12 (m, 1H) ppm. MS (EST)

m/z 510.3 [M+H]".
Synthesis of Compound 3.16a

20 Scheme ©

Q
Oj\(ue 1) Isobutylchioroformate l\ p-Fhenetldlne (IU\H
N NH

RHBoc  NMM.CH,Cly, -20°C N N T

2} 2-Aminonicolinic acid NHBoc

OE¢ OEt
mmmmmma. O TF f\]:&
JYME

NMM, CH;Cl, -20°C T ohgChn
NHBoc NH

OE:
Pyridine 4- nﬂuurometho hen
camoxa!dehyde (Iu\ HT :g)p - (Iﬁ\

Na{OAckBH, EDCI, HOBT, NMM, DMF, ¢t

dichloroethane, ft N

FsCO o

XVIII 3.16a
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ng, 92 gnol, 1.0 equiv) was dissolved in 1.0 nmL of anhydrous THF. 3AJuree 2005
solution of tetrabutylamonium fluoride in THE (101 gL , 0.101 nml, 1.1
equiv) was added at roomtenperature. The resulting mxture was stirred at

room t empegatd or 15 min. To the reaction m xture 100 L of
sat ur at ed g@ugéﬁéjle-MCI and 15 nL of 20 EtOAc. After \SA??F’??‘%%&% room

tenperature for another 15 mn, the mxture was dried over Na2SO™, and
filtered through a sthtB@@Iammeﬂfyl)S!- 4Ldthb:@ﬁlhenyl)m (RMpH(pyrdind3er el uted

h OrrL t ed vacuo to |veayellow
\rMetsi dug V\/n?' thy\t”aagmﬂﬁlr'?qﬁlgéﬂen"ﬁ@ééﬁﬁﬁ% g*‘g?%“%@“ﬂg £3conpound
3.08 as a V\hlr(ﬁlfndsaﬂtdndﬂask/bql;xﬁp%ﬂiwih eddngtn ﬁ:mmﬂediﬁﬂ&m&hﬂéﬁnd tehip&rfﬁl%ml ound t

t e t aner ca. nolar ratio
T DVBO. 1 PRRE P 1080 5 U 38 mmitgT Ao S binsd Ty sine i %, 5. 20
J = 6.8 $iz, oﬂdwhlq@@mmdiis(m@ﬁb Ande¥ azmﬁég%natrﬁdvﬁﬂd}e Th GolBichWiS cé’@&ﬁo WO
02/ 083143 %zl;qu__ngJl 43@ g ynt hesi s of Corrg ds_3.09 and 3.10 O/ O/ N
10 FF FF 6Gmh g3 @&Wﬁ'@)ﬂﬂa@ Qoﬁhﬂl@ai@d\ﬁﬁl}oé’eéwthﬁem zed in
the same rramnironasa smwebmﬂmag {46. 1(SE@ oS RBE o ho- by BhIblofIRhAY I Fobut yne,

and 2-net hyl - 3- butyn- 2 were used respectively, instead of

trinmet hyl sﬂPW M?I"%ﬁ@ m‘%‘%‘?’@ﬁ@‘&@%ﬁ’aﬁpﬂﬂ%ﬂ%@bﬂmSZOFQ A5, 10

2- ((N-2- Et Wﬂ&aﬂhﬁmﬁ\htﬁée&hbﬁ fasonewed tlaxéhpﬂ%?wﬁxﬁacﬁ{dﬁs)oo 3 154297 mmolb
am noet h 3-(4-(t- butyI et hynyl ) phenyl ) - 3H qui nazol i ne-"4- one 9) was

obt ai ne f‘%f@rﬂ“t! e acid gidled. nThggeagtigrhwascallawed tg wap torgem genmeramre r oom
t enper at ur ehve&%ghﬁ Tﬂe%ﬁe@dﬁr\dasmtéa Wit .53 Iﬁmtag'& %ﬁ%&? m@g@ns am d

rot anmers, nolar ratio In :25 O S
4.89 (q, J hyd@(}h!mpﬂ‘zamdl(my( 780 ml)z28d prne (3 x50@md). The organic phase was dried over

magnesium sulfate, filtered, and concentrated in vacuo to give 175.0 g of a yellow-orange
oil. The material was used without further purification in the next step.

15 A solution containing the crude material from above dissolved in 2 L.
DCM was cooled to —20° C under a nitrogen atmosphere and 69.00 ml (535.68 mmol) of
p-phenetidine was added over 5 minutes. After stirring with gradual warming to 0° C the
reaction mixture was transferred to a separatory funnel and washed with 1.0N
hydrochloric acid (2 x 500 ml), saturated sodivm bicarbonate solution (2 x 1 L), and brine

20 (1x1L). The organic phase was dried over magnesium sulfate, filtered, and
concentrated in vacuo to give 175.2 g of crude bis-amide. The material was used without
further purification in the next step,

A solution containing the crude bis-amide prepared above in 2.3 L of
DCM and 50.0 mi (454.7 mmol) of N-methyl morpholine was cooled to —20° C under a
25  nitrogen atmosphere and 53.0 ml (408.6 mmol) of iso-butylchloroformate was added
dropwise over a period of 5 minutes.. Upon completed addition of the chloroformate
HPLC analysis indicated no bis-amide remained. The reaction mixture was transferred to
a separatory funnel and washed with 1.0 N hydrochloric acid (2 x 1 L), saturated
bicarbonate solution (I x 1 L), and brine (1 x 1 L). The organic phase was dried over
30  magnesium sulfate, filtered, and concentrated in vacuo to give 205 g of a brown, viscous
oil. This product was dissolved in 500 ml of methyl zerz-butyl ether and allowed to stir
until the product began to precipitate from the solution. Heptane was then added (1000
| ml) and stirring continued. The resulting precipitate was collected by filtration, washed
with heptane, and dried to afford 78.9 g of product as an off-white solid. '"H NMR
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15 Hz, 1H) ppm M5 (ESI) mz 604.2 [ MH " . 3 June 2005
2- ((N-2- Et hoxyethyl )-N-(4-triiluoronethyl phenyl acetyl)-1-

am noet hyl ) - 3- (4- ( 3- hydr oxy- 3- net hyl - | - but ynyl ) phenyl ) - 3H qui nazol i ne- 4- one
(3.10) wasyehbadspgd from conpound 3.05 as a white solig /%b&%g 2 C At

room tenperature, this conpound exists as a mxture o C|s/1trans am de
rotamers, ca. 0.69:1 20 nolar ratio in DVSO 'H NWVR (DVSO-d6, T =25 C 8

ngQB(ﬁWiﬂ €MI8§|'&399(M;|§|%§5}&412=(444H&lmagﬁ(&&g?ﬂmmbsm{?'fﬁ)) ”12
n esis o

Conpounds 37£Zd§n"d g‘% iom ﬁ%'g%géﬁijl STJLI% ?%'%%E[ﬁolﬁ’ﬁyls 31 and 3.12
V\Cgre sygt Qeﬁl—mﬂthziszIﬁaM), mno(tama&mmp@&ldﬁ ﬁi)Q‘?Oﬂ(dd J?—Q& (Sghe][fe 7).

mpound 1. e ti ri ses |nstea o
compound 3. B Rl ol $5814 b sited B3 Bmr By 6913 . 02173
2- ((N\-2- %tha&mtlf%'()5N-7(24Hi)|3H§1Ml4|0m§9Hb acz@t(wlzr)——slsafnsm myl)-3-(4- 10
trimethylsilylet hynm hen ‘%ﬁ ui nazol i ne-4-one 8 1) was obtained from
conpound 1.42 as a ? é‘it AtOFéglm‘ %J?@ gﬂﬁ@%‘lﬁﬁ%ﬁnd exi sts
as a m xt ur @e céthpohSprepardisabavd ifl 2.1 LY BDOM as £iRed BH0GAL diniBrodlesié &4d.0 i n DVBO.

"H NVR (DVBQ-d6, T = 25 C S491®£ J=6.4H, 1H &5.21 (g, J =6.4
Hz, 1H) ppnTheIVBacE"E’SIV?S alipwedde gtirfor p.ﬂr{pom femperature then concentrated in vacuo.

2- ((N-2- Met Mﬁ'&hﬁ&h& w&kééomleiﬂn |4FLhﬁOM A Vadtled wih mwm&&a{iohc aid &

et hynymﬁﬁheny ui nazol i ne-4-one (3.12) was obtained from conpound 1.42
as a %Womémsd Quegys wedsiveresds elkalineby additoneBnpound exi sts as
ﬁwg ?tDl'\J/E g gégnce%h_éa &ﬁﬁ:);ﬁﬂh?&ommﬂﬁﬁm: 16a'rheqe£ﬁm§ lc_:&SQ{lf{ohﬁlgﬁ k\/as in E'VgOS HZH
1H) ppm MSiratdwity DCHA2 XiO(?ml)[aMHh]e mqumxchmctm@@mds 3. 13 and
o S U A A S St SR 1 o
tan solid. "H NMR (DMSO-d) & 8.94(dd, I, = 2 0 Hz, J,=4.8 Hz, 1H),844 (dd, ), =
15 2.0Hz J,=8.0Hz, 1H), 7.49 (dd, ], = 4.8 Hz, J; = 8.0 Hz, 1H), 7.34 — 7.39 (m, 2H),
7.04 - 7.10 (m, 2H), 4.08 (q, = 6.8 Hz, 2H), 3.52 (q, ] = 6.4 Hz, 1H), 1.94 (br s, 2H),
1.34 (t, J = 6.8 Hz, 3H), 1.15 (d, J = 6.4 Hz, 3H) ppm.
Intermediate XVIIL To a solution containing 57.70 g (185.92 mmol) of
intermediate XVII prepared above dissolved in 1.7 L of dichloroethane was added 18.5
20  ml (196.04 mmol) pyridine carboxaldehyde followed by 55.20 g (260.45 mmol) of
sodium triacetoxy borohydride. The reaction was allowed to stir at room temperature
overnight. The reaction was diluted with 1 L of DCM and washed with 1.0 M ammonium
hydroxide (2 x 500 ml). The organic phase was dried over magnesium sulfate, filtered,
and concentrated in vacuo to afford 79.20 g of product as a pale yellow solid. 'H NMR
25 (DMSO-dg) 3 8.96 ~ 8.98 (m, 1H), 8.42 — 8.48 (m, 1H), 8.45 (brs, IH), 8.37 (d, ] =4.8
Hz, 1H), 7.64 (d, ] =8.0 Hz, 1H), 7.52 (dd, J; =4.8 Hz, ], = 8.0 Hz, 1H), 7.33 (dd, J; =
24 Hz,J,=84Hz, 1H),7.24 (dd, ], =4.8 Hz, J, = 8.0 Hz, 1H), 7.14 (dd, ], =24 Hz, J,
=84 Hz, 1H), 6.99 (dd, ], = 2.8 Hz, J, = 8.4 Hz, 1H), 6.83 (dd, J, =2.8 Hz, J; = 8.8 Hz,
1H), 3.97 - 4.10 (m, 1H), 3.87 (s, 1H), 3.72 (d, J = 14.0 Hz, 1H), 3.52 (d, J = 13.6 Hz,
36 1H),3.28(q,J=6.4 Hz, 1H), 1.31 (t,] = 7.2 Hz, 3H), 1.17 (d, ] = 6.4 Hz, 3H) ppm.
Compound 3.16a. To a solution containing 54.00 g (245.29 mmol) of 4-
(trifluoromethoxy) phenylacetic acid in 1.1 L of DMF was added 61.30 g (319.77 mmol)

of EDCI, 43.20 g (319.69 mmol) HOBT and 42.00 m! (382.01 mmol) of N-methy!
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88 .1p 3 June 2005 WD 02/083143 PCT/ USO /47850 Scheme 8 El 2zn, P& detree 2005
\ +\ THF, 50 C3h N _,N\ PP "Ili i 11 ~E if Y --"NEf ( \ H~7Et F3C
OF3BC OF3C/ 05 3.05 3.13 3.14

2- ((N-2- Etho et I) N-(4-trifluoromethyl phenyl acetyl)
am noet hyl YO#2BRy| - 3H qui nazol i ne- 4-one (3.13) and
24(N- 2- Et hoxyet hyI) N-(4-

tritluor om&b,%hmenxharsﬁm?)fm%om NogtdyiiBs. @mo?bhmk&hwéxwl nazol i ne
-4-one 10 (3 To a _sol ution of conpound 05 (98 nq 15 mol, 1.0

equi v) and M@%I%CQW%@OW%’GO gt 100w tgmpegaiife Wenﬂﬁh 1 The 15ectigh WHHE was
added Et 2Zngifufef wilh 3 0D masheaugth\ﬁ%t%)ISE} §att%)\.’t'é& Béfum HipSbshakkened
reaction mxture was stirred at 3 h. After cooling to room

t enper at ur esolutine (2 ek}, peshbrie £ w2 é-) V\Bs3 omanm@éfaaco\xvawr@é ORI MIENEMAC, and
washed Syccg sVl RorkBfiiodds vokuModFort 159 7or3ifAl WAL P61 HRKCOS. and

10 nmL of 15 organi c | ayer was |ed ovelf Na2SO4, and evapor at ed
in vacuo t owge trisurated with iP0 mbefinethy] repHiutyh etherscobleeted hyeliltrasjonginsprhpad i ve TLC to

give 18 ng @f 1O nggj%ﬁg(}f%mﬂﬂ&%go@g,hggso&gnpound 3.14. Both are white

solids. Characterizatl o se two products follows. Conmpound 3.13. At
room terrper ature, t hTh modwplowasdecsysialized &@néo‘}heshwtﬁcetatezmh@tanelosa/fﬁoﬂhns am de

(o 25515 el i yslng B nedlofd mp S, SRRV A B0t )| 2 07

[ MeH] + ﬂbrrﬂDMSO-da)aLQ 01 Add, l’h@rhmﬁzeh’peﬂ B, ULED), 8.46h(dd, Jedrmﬂudﬁ B&HslE)as a .
13.

R (coc1s 848 G 355,057 0 SR HeaiRb T ey, TGP bl B G v 55 5 o)

1H) ppm NS{:(.E&} 7062 (5:5?[1)25&%41[—60%91-@ 4N61Ter 2085 4.19@Q, 020 983143

POTHUSOLTATH80s R/ r 85 th Lo EBDIRS, 28,102 0, 7=6.8 Hz, 38D, 136 ¢, J=6.8 e,

3H), ppm. HPLC >99%, chiral HPLC >96% e¢). MS (ESI, positive mode): 626 (MH).

P(]foU S01/47850

15
Synthesis of Compound 3.16b

o /©/00H20H3

3.16b

20 Compound 3.16b was prepared following the synthetic procedure for
- compound 3.16a, wherein 3-trifluoromethyl-4-fluorophenylacetic acid was used instead

of 4-(trifluoromethoxy)phenylacetic acid.
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0-, N\ Ib 5 3.15 Conpound 3.15 was synthesized from conpoundB denei2{305
Pd catal yzed hydrogenation. Experinental details follow 10

2- ((N- 2- Met hoxyet hyl ) - Nd4- phenyl phenyl acetyl ) - 1- am noet hyl ) - 3-

phenyl - 3H gui nazol i ne--one (3.15) To a solution of co (25 ng, 39
ml, 1.0 @8&31%314% a mxture of 1.0 nL of MeOH and 1%8%&5%78§@

di chl or onet hane, was added 10% Pd on carbon (83 ng, 78 nol, 2.0 equiv).
Excess hydrogen was introduced using a balloon. After stirring at room

tenperature for 2 h. The reacty ) {luted with 15 5 nL of
SyRftel clhipolfifa

di chl or onet hane, and filtered Celite. The filtrate was
concentrated in vacuo to give a yell ow ol “8hi ch was passed through a

short columm of silica gel, elutedy QAc. The el uent was concentr at ed
in vacuo to give 17 ng of comnpoun .;[T,@s a colorless oil. At room
3 ;

5
tenperature, this conpound exists m Ktyre of cis/trans anide
rotamers, ca. 1.06:1 nolar ratio i ) NVR (DVMSO 20 d6, T =25 C S
4.94 (g, J = 6.4 Hz, 1H & 5.08Fq, = 6.8 Hz, 1H) ppm M (ESI') mz

518.3 [M+H *. Synthesis of “HHps o edngeminge> \uN 25 0 3.16 90 3 June
2005 WD 02/ 083143 PCT/ USOl%%n%ﬂwﬁld 5716 was synthesized fromthe

racem ¢ formof conpound XiI as descgjped in the experinental details
bel ow. fi 2-((N-3-Picolyl)-N(t-butoxycarbonyl)-1-am noethyl)-3-(4- 5

o [‘rggﬁ phenyl ) - 3 Qui 8Bkl 3:14 wal frefaedBlowirfin8sybelt bAdmBburd3RE ™M C
described above. Example 3.02 was followed for the synthetic sequence, wherein 2-

aminonicotinic acid was used in step a instead of 2-aminobenzoic acid. Characterization
data for compound 3.17 follows: colorless, viscous oil. 'H NMR similar to spectrum for
10  compound 3.01: a mixture of cis/trans amide rotamers in ca. 2:1 (CDCls; T =25 °C)
" characteristic resonance peaks at Sminor 5.16 (q, 1.0H, J = 6.8 Hz) and Sugjor 5.40 (q, 2.0H,
J=7.2Hz) ppm. MS (ESI") 588.2 [MH]"

Syathesis of Compound 3.17a
15

3.17a

Compound 3.17a was prepared following the synthetic procedure for
compound 3.17, wherein 4-trifluoromethylbenzenamine was used instead of p-

20  phenetidine.
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(124 ng, 0.30 mmol, 1.0 equiv) in 0.60 nL of DVF, was added 3 June 2005
3-picolylchloride hydrochloride (55 ng, 0.33 mol, 1.1 equiv), IC (50 ng,
0.30 nmmol, 1.0 equiv), and NaH (60% suspension in mneral oil, 25 ng, 0.62
mol , 2. 05 lv)., After stirred at roomtenperature t he
reaction W@&%Pséh\%as poured into 10 nL of 5% aqueous 1%9&&%%&%?% resul ting
m xture was extracted twice with 10 nL of EtQAc. The organic |ayer was
washed with 10 nL of NaHCO3 aPynthegisiof Compoundtl8 drjed over Na2SO4 and

concentrated in vacuo to give a yellow oil, which was purified by
preparative TLC to give 33 ng of conpound léoms a Wwhite solid. M 67.5
C. At roomtenperature, this conpound xi’ﬁ;}sa m xture of cis/trans
am de rotaners, ca. 1.11:1 nolar rapr e, O '"HNW (DVSO-d6, T = 25

© S503(m IH &5.12 (m 1H) pp A EShet) mz 510.3 [ M+H] +.
Synt hesi s of Compound 3. 16a 20 Scherl?g & olc 1CEt H 8 Lie 1)

| sobul ykhl or of onnate | \ p-Phenetdi 4 Midaoc NMM CH2C4,-20 C N N Me
- CH-Ch~" N NH 2)2-Am nonicolinic kB ¢BOC N O M OCEl CE i)

| sobut vl dhl nrof nnate. N |3LT(FF$ ! r:wg\m vatg/l CH206, -20C N N e CH2ci 2,ft N
N(Me NHBoc NH2 XVI | OEt -4 “f%}‘te“ }E@%‘eﬂﬁ ho )phenyl - 1\ \
cadwxaMa yde \ N\ acetic ang ‘:ﬁ’é&;ﬁ%ﬁ ég:'t;% e(,'t_!, |. HOBT, NMM DM, it N

N dichloroel hane,d N N HA (O N\ \'N/r~ -~ F3COOXVIII 3.16a 91

Compound 3.18 was prepared following the synthesis of compound 3.01
described above. Example 3.02 was followed for the synthetic sequence, wherein 2-

5  aminonicotinic acid was used in step a instead of 2-aminobenzoic acid, and 2-bromoethyl
ethyl ether was used in step ¢ instead of 3-picolyl chloride. Characterization data for
compound 3.18 follows: colorless, viscous oil. 'H NMR similar to spectrum for
compound 3.01: a mixture of cis/trans amide rotamers in ca. 3:2 (CDCl3; T=25°C)
characteristic resonance peaks at Sminor 5.00 (q, 1.0H, J = 6.4 Hz) and Spyjor 5.00 (q, 1.5H,

10 J=6.8 Hz) ppm. MS (ESI") 569.3 [MH]"

Synthesis of Compound 3.19

N{1R-[3-(4-Cyano-phenyl)-4-oxo-3,4-dihydro-pyridofd
pyrimidin-2-yl]-ethy( HHimidazol-2-yimethyl)-2-
{4-trifluoromethyl-phenyl)-acetamide

3.19

15 Compound 3.19 was prepared following the synthesis of compound 3.01
described above. Example 3.02 was followed for the synthetic sequence, wherein 2-
aminonicotinic acid and 4-cyanoanilne were used in step a instead of 2-aminobenzoic
acid and 4-ethoxyaniline, and imidazole-2-carboxaldehyde was used in step ¢ via
reductive amination instead of 3-picolyl chloride via amine alkylation. Characterization

20  data for compound 3.19 follows: colorless, viscous oil. 'H NMR single amide rotamer
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3 June 2005 WD 02/ 083143 PCT/ USQ / 47850 3 June 2005
(1- N- BOC- am noet hyl ) - 3- (4- et hoxyphenyl )- 2-((1R)-1-[ (pyridin- 3-

yl met hyl ) -am no}-ethyl }-3H pyrido[ 2, 3-dj pyri m di n-4-one (XVI1 precursor).

To a3 L ttom flask equi pped with addition fu ani cal
stirrer an tbgﬂrrsggirgature probe was added 102.60 g (5429%“301%§J10f
N-(tert-butoxycarbonyl)-D-alanine in 1.2 L 5 of dichloronethane (DCM under

?1?6 21 rg%en ecM§;mm§zseC)Ehe;sw3mjren6\mdac@gheld{ e 1522}@,:)@.'?@, 11:3%;00 m f

: m 0 y adde the addition of a
sol ution coﬂ'll%ﬁﬁ] f‘iﬁ"’ﬁh%ﬂl" n?ngfff)béi? H/3 ﬂgﬁgéLBG‘?ﬂ dﬁl‘b?é?éﬂﬁhte in 360
m of DCM ovez (14, malGM&)l’!m(aalmtJaamng) W@(J@ﬁcjmoﬂzﬁfmm@bﬁrﬁ bel ow - 20
C. After conplete addition, e reaction was allo to stir for 45 mn.

and 75.00 g~ 684%), g?‘”'r@t‘blls1I 'i'CF%QHQJan'ﬁﬁéﬁ)&ﬁol(ﬁﬁ dHaél‘cf‘ &Hade= 8P eactl on
was al | oyvedy, 99(da/anm ) bQ{}szQi@ﬁE}aﬁwed FH’RF thlﬁz JFW?:; 92841 Qfa

diluted with 1. drochl ori ¢ aci t2x750
nm) and bri HéJQT%Q Iﬁ@éz-rﬁiﬂﬂrﬁéG &dglﬂn«fc rllﬁd?ezfma'éﬁﬂrz) 884 6idetH, Jregnesi um
sul fate, fi]gened~a9)epRC /Y EafPshy 3 guo to give 175.0 g of a

yel low-orange oil. Thé material was used wi thout further purification in
the next step. 15 A solution containing the crude material from above
dissolved in 2 L DCMwas coot&indsR of a nitrogen atnosphere and
69.00 nl (535.68 mmol) of p-phenet |°d§%g V\'/la#s;:%gided over 5 mnutes. After
stirring with gradual warmng to O _Cﬁh eaction mxture was transferred

to a separatory funnel and washed N hydrochloric acid (2 x 500

m ), saturated sodi um bi carbonate x 1 L), and brine 20 (1 x 1
L). The organic phase was dried ove )
concentrated in vacuo to give 175 @o of cr ude bi s-am de. The material was
used without further puri In the next step. A solution containing
the crude bis-an de prepar“t{&?menwwﬁ e DA and 50.0 ml (454 7
mrol ) of0 N-met hyl nor phol i ne WESEHOTrEE=tF"- 20 C under a 25 nitrogen

at nosphere and 53.0 nml (408.6 mmol ) qf5g so-butyl chl orof ormate was added
dropwi se over a period of 5 mnutes.. Upon conpleted addition of the
chloroformate HPLC anal ysis indicated no bis-anm de renai ned. The reaction

t t f 1.0 N
nydr ochl o c o d (Sorrgefys A SER AR RNE ARG 10 ) e
brine (1 x descyiped abhes. dixgraple 8.0p Washllowsl fdr thesimtwte seg@nomghesindm sul fat e
filterad, AR HRBRAMEARY dymARRMAEOull i Windead or 2 alinBMhnoil | SCOUS

acid and 4-ethoxyaniline, and 3-pyridinecarboxaldehyde was used in step ¢ via reductive

msulfate, filtered, and

amination instead of 3-picolyl chloride via amine alkylation. Characterization data for
compound 3.20 follows: colorless, viscous oil. "H NMR single amide rotamer (CDCly; T
=25°C) 6 1.33(d, 3H, J=7.2 Hz), 3.66 (d, 1H, J=15.6 Hz), 3.79 (d, 1H, /= 15.6 Hz),

20  5.16(d, 1H,/=18.0Hz), 5.19(q, 1H, J=7.2 Hz), 5.24 (d, 1H, J= 18.0 Hz), 7.23 - 7.32
(m, 3H), 7.45 (dd, 1H, J; = 1.6 Hz, J; = 8.0 Hz), 7.49 - 7.55 (m, 4H), 7.89 (dd, 1H, J;, =
'1.6Hz J>=84Hz),7.95(dd, 1H, J;=1.2 Hz, J; =8.0 Hz), 8.02 (dd, 1H, J/; = 2.0 Hz, J;
= 8.4 Hz), 8.52 - 8.58 (m, 2H), 8.62 (dd, 1H, J; =2.0 Hz, J, = 8.0 Hz), 9.07 (dd, 1H, J; =
2.0 Hz, J; = 4.8 Hz) ppm. MS (ESI") 569.2 [MH]"
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oil. This product was dissolved in 500 m of nethyl tert-butyl etRedung2005
allowed to stir until the product began to precipitate fromthe sol ution.
Hept ane was then added (1000 m) and stirring continued. The resulting

preci pitat Ql lected by filtration, washed wth nd dried to
afford 78. 0\3’?@ product as an off-white solid. 1H Nmpggﬁ%qﬁﬁﬁ(g 2005 WO
02/ 083143 PCT/ US01/ 47850 (CDC11) 6 8.99 (dd, J, = 2.0 Hz, = 4.4 Hz, 1H),

8.60 (dd, J, = 2.0 Hz, J2 = 8.0 Hz,
H, | H), 7.33 (dd, J. = 1.6 &zemdR
SFuthel:

d,

1H, 7.44 (dd, J, = 2 4 Hz, J2 = 8.0

o a4, 7.16 (dd, 1, = 2.8 He,
32 = 8.8 Hz, 1H), 7.20 (dd, J.°°= mﬁmgﬁ 8.8 =
2.8 Hz, J2 =88 Hz, 1M, 5.80 ( Y
4.06 - 4.13 (q, J = 7.2 5 Hz, 2H), 1.

Hz, 1H), 7.04 (dd, J,
= 8.8 Hz, 1H), 4.63 - 4.70 (m 1H),
46 (t, J = 7.2 Hz, 3H), 1.40 (s, 9H),

1.31 (d, J = 6.8 Hz, 3H) ppm Interped nXVI L To a sol ution containing
77.00 g (187.59 nmmol ) of the coppodn epared above in 2.1 L of DCM was
added 290 nmL trifluoroacetic acifd. ey, eaction was allowed to stir for
3.5 h at roomtenperature then cofcenira EY in vacua. The concentrate was
dissolved in 1.4 L DCM and wash N hydrochloric acid (3 10 x 500
m ). The conbi ned aqueous was r @ made'al kal i ne by addition of

concentrat ed anmoni um hy@@.pubﬂﬁpwmkwapﬂympﬂ:@p&Thle resul ting cl oudy
solution was extracted WFf ”,(,‘%"hemmg yMd the conbined organic

extracts dried over m su |lter ed and concen ed in vacuo
T ord b 40 s ofCBEA I prepied aloing The e S GRBEIBE OB 6. 04 (dd.
J, = 2.6 |‘|Zicsoﬂ186d:abéve8 B:dimpl&lﬁ))z w&s Moﬁrﬁlﬁor ﬂ"«; 53%1217650 %q@enb? whél%m'-2-8 (73 g'i 1|7‘|) r

7.49 (dd, J,
(' 28y 4 e it syl e it g s of g oo (o
2H), 1. 34 ati and4-eth&xy@nitite, mﬁi‘ﬂ-me&%llﬁc&%xaléellgd@gmﬁﬁduaﬁ)wap Bégg i nt ermedi at e

XVILT. To a solution_containin mmol ) of _internmediate XVl
pr epar ed alﬁ@ﬂé"ﬁl%‘%‘ﬁ‘l“(ﬁéﬁm}aﬁmlm?te@@\aFEHO Pidersiepieamnewlyldtigied 18.5 20

(196. 04 mT@hlm&ﬁdaﬂbﬂfata‘i@!&%@ﬁrﬂ@M%ll&@ LR, b%cc'é?o@@}gmé@s@ngﬂé mol ) of

sodi um tri acet oxy boroh?/ ride. The reaction was allowed to stir at room
t enper dfur émubxr@tmmrgﬁpc 3The 266k 1-6h(dwal, it T-21Hekl 3:96 (4 3H), B.76fd, 8 and washed

th 1.0 dried
\(l)mver magne§ ium sefl f e‘l‘t(gyl 9iﬂtlgr%el-§fg %Sig%wns)clgn(gqg‘{ g&%ﬁ@acgg?t 0 afs f o: |de
79.20 g of 73P6éduB), 748 4. 5104111931\}1)&3? H@w7.8(m, 3H), 7180 -NIB @F 3TDBSO(dG)IHS 8. 96 -
8.98 (m 1K).,82),~dh A, §.08 oty =13 H(z? S4.4 5 ppns M8 Bt sh7 48
[MH]"

15
Synthesis of Compound 3.22

3.22
Compound 3.22 was prepared following the synthetic procedure for

compound 3.02, described above. '"H NMR (ds-DMSO, T = 140°C) § 8.13 (d, J = 8.1 Hz,

20 1H),7.85(t, 1 =8.0 Hz, 1H), 7.70 (d, J = 8.1 Hz, 1H), 7.65-7.45 (m, 5H), 7.40-7.20 {m,
4H), 5.30 (bs, 1H), 4.40 (bs, 2H), 3.40 (bs, 2H), 1.99 (s, 3H), 1.34 (d, ] = 6.6 Hz, 3H).
m.p. 220-221°C. MS (ESI") 526.2 [MH]".
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Hz, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.52 (dd, J, = 4.8 Hz, 12 =

111), 7.33 (dd, J, = 2.4 Hz, J2 = 8.4 Hz, 1H). 7.24 (dd. J, = @“@?005
8.0 Hz, 1H), 7.14 (dd, J, = 2.4 Hz, J2 = 8.4 Hz, 1H), 6.99(d, , = 2.8

Hz, J2 = 8.4 Hz, IH), 6.83 (dd, J, = 2.8 Hz, J2 = 8.8 Hz, IH), 39 - 4.10
(m 1H), 3w&7)z/(m;43|H), 3.72 (d, J = 14.0 Hz, IH, 3.52 eﬁmso},msm 6 Hz, 30
1H), 3.28 (q, J = 6.4 Hz, 1H), 1.31 (t, J = 7.2 Hz, 3H), 1.17 (d, J = 6.4
Hz, 3H) ppm Corrpound316a | AL ai ning 54.00 g (245.29

mol ) of 4- (trifluoronet hoxy);&ﬁenyﬁggplggngga% inl1l.1L of DMV was added

ci
of( 319. 69 nmol ) HOBT and 42.00 ni
02/ 083143 PCT/ US01/ 47850

61.30 g (319.77 mol) of EDC,
(382.01 mmol) of N-nethyl 93 3
mor phol i ne. After stirring for 74.60 g (185.82 nmol) of

internediate XVII1 was added. a o] was allowed to stir at room

tenperature overni ght. The reactiQn-vas ﬁg with 3 L DCM and washed
wth water (2 x 3 L), saturatblcarb fe solution (2 x 2 L), and
brine (1 x 2 Q The organi c extTrat wds dried over magnesi um 5 sul fate,
filtered, and concentrated i n vacuos.23o afford 121.7 g of a yellow solid.

The solids were tri ted wi th en: bu et.her,
collected by filtrat ufeorgg%rapoug%nghlj Bﬁ%ﬁéﬂob gth%’@daén"ﬂﬁ product as
an of f - whi tkydsshiodde (Ul@érrm RSB0 ayvesus soliys iminkihaed (4 mDyand Hridse ()l acetate
in heptane tp afford, a colorless crocrystal|ine (small needl es) solid,
m p. Dor o b Vg’ qtfoom Isgperature f%‘rqﬁ%%y h°§°l§/e’éﬁwg gravgrptet, gdi | 3o=4. 4
Hz 1H) 8 thbresidak wakjpaafiél ByzZoluddi¥30% BtOKe in HekanePBtoFve(iMmgdilB.23 45 S7 (dd,

J, dJ80HzI,43dJ80Hzl,
7. 722 (‘ﬁ‘r?efpb‘d%@maﬁ%@g“ﬁ 476H%br s, 2I(—|) 4.13 (q, J6.H%s

Hz, 2H), 3.48 (br s, 1H[H20]) 291(brs 2H), 1.42 (d, J=6.8 Hz,
3H), 1.36 (t, J=6.8 Hz 3H) pm _ HPLC >99% chiral HPLC >96% ce). MS
(ESI, positive node): 626 (M-ﬁ’)ntheSlfgf(_};?WPm%nof Conpound 3.16b O

aOCH2CH3 N NN F3BC N\ N FO o :,F
(L
FaC 0

10 _ 3.24

Compound 3.24 was prepared following the synthetic procedure for
compound 3.23, described above. MS (EST") 541.3 [MH]".

15 | | Synthesis of Compound 3.25
0 NO/OEE
(L
S°aa
O
CF3 325

Compound 3.25 was prepared following the synthetic procedure for -
compound 3.02, described above. 'H NMR (dg-DMSO, T = 140°C) 6 8.14 (d, J = 8.1 Hz,
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3.16b 20 Conpound 3. 16b was prepared following the synthetic pro&dw‘naefm05
compound 3. 16a, wherein 3-trifluoronethyl-4-fluorophenylacetic acid was

used instead of 4-(trifluoronethoxy)phenylacetic acid. 94 3 June 2005 WO
02/ 083143 /47850 Synthesis of Conpound 3.17 OCElL N _NMV F3C ~

Ni 1IR{ 3{4-E W@fygﬁé‘nyl ) 40x03, 4. di hydr o- pyntl oi 2. 3- d) 5?8’”?0&“??;'& yl]-ethy-

N- pyddi n- 3-yl met hyl -2-(4irifluoro PP@ net hyl - phenyl )-acetamde 3.17 5
Conpound 3. iﬁ%v’&aﬁé({ﬂr%‘éh?éél(lﬂ,dﬂ‘l)d/ﬁ{gJHﬁeZHyrlHDLeYsiosimﬂHbdﬂﬂ(m,rﬁﬂ)S 01

described abonte 1 DRL ST, OB 9 ) b AHRC0s sbH9 s TYhET ke sPaRSTce.

wherein 2- am E‘Bm cotinic aC| nobenzoi c
aci d. Char a&izedt)zhB1 6 = H&H&ﬁbr@iﬁi@mﬁmﬂamj fnqzl B'i}m‘*C.M(ESII‘ass, vi scous

oi . )H NMRg t . ] 01: | Xt ure of
cis/trans am%ciierll\FI%I a‘li‘rrlgarl S%,pa?cf_]a %g&z Jl:”‘%@bgg?g#qg‘@g%&&c%}”é# eristic
resonancé péé.R& HY.9FWFl.5.16 (g, 1.OH, J= 6.8 Hz) and S,"a)or 5.40 (q,
2.011, J=7.2 Hz) ppm M (ESI) 588.2 [IWVH + Synthesis of Conpound 3. 17a
15 0~0F3 N~N\V\ N F3CI / O3.17a

Synthesis of Compound 3.26

Et

%

N

. 0

3.26
Compound 3.26 was prepared following the synthetic procedure for

10 compound 3.02, described above, 'H NMR (ds-DMSO, T = 140°C) & 8.13 (d,]=8.0 Hz,
1H), 7.84 (t, ] = 8.1 Hz, 1H), 7.70 (d, J = 8.0 Hz, IH), 7.54 (t, J = 8.2 Hz, 1H), 7.42 (m,
2H), 7.28-7.19 (m, 3H), 7.15 (m, 2H), 5.15 (q, ] = 6.8 Hz, 2H), 4.08 (q, J = 7.0 Hz, 2H),
3.65-3.20 (m, 8H), 1.46 (d, = 6.8 Hz, 3H), 1.34 (t, ] = 7.0 Hz, 3H), 0.96 (1, ] = 7.0 Hz,
3H). m.p. 137-138°C. MS (EST') 586.2 [MH]". Anal. Calcd. for Cs;H3F4N304: C,

15 63.58;H,5.34; _N, 7.18. Found: C, 63.47; H, 5.45; N, 7.40.

Synthesis of Compound 3.27

veod
Fscm“\/\oa

3.27
Compound 3.27 was prepared following the synthetic procedure for
20  compound 3.02, described above. '"H NMR (ds-DMSO, T =140°C) 6 8.13 (d, ] = 8.0 Hz,
1H), 7.84 (t, J = 8.1 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.57 (m, 2H), 7.40-7.20 (m, 2H),
7.13 (m, 1H), 7.05 (m, 2H), 6.84 (d, J = 8.8 Hz, 1H), 5.17 (q, ] = 6.9 Hz, 2H), 4.09 (q, J =
7.0 Hz, 2H), 3.65-3.20 (m, 8H), 1.46 (d, ] = 6.8 Hz, 3H), 1.35 (t, J = 7.0 Hz, 3H), 0.96 (t,
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Conmpound 3. 17a was prepared followi ng the synthetic procedure for 3cume2005
3.17, wherein 4-trifluoronethyl benzenam ne was used instead ofp 20
phenetidine. 95 3 June 2005 WD 02/083143 PCT/ USOL/ 47850 Synt hesi s of
Compound 3,18 OOR ),.,M NEt F 3 N-(2-Ethoxy-ethyh?-

N{ 1R- ( 3{ 4- ¥HBB* Bhenyl ) - 4- oxo- 3, 4- di hydr o- pyri do( 2, 3FCT/USE1/47850
dlpyrimdin-2-yl]-ethyl}-2 (4-tiifuoronethyl-phenyl)-acetam de (3.18)
doseri bed aboye  Eamn e 505 yae Lol onoa Lot o v Cequien

escri bed above. . wed for synt hetic sequence,
Wherein 2 & GO0 18 Hoo o Rad ThsBtmiif- 0o K S HeNehls of

2- am nobenzoi ¢ acid,- and 2-bronpethyl ethyl ether was used in step c

i nstead of 3-picolyl chloride. Characterizatign data for conpound 3.18

foll ows: colorless, viscous oifynthegis phfForapagnd3r28; 5 spectrum for conpound
3.01: a mxture of cis/trans am de rotaners_ji . 3:2 (CDC13; T = 25 O
characteristic resonance peaks at 8ninof (g, 1.OH, J = 6.4 Hz) and
Smajor 5.00 (q, 1.5H, 10 J = 6.8 HRyopm” ™8 (ESf) 569.3 [MH + Synthesis
of Conpound 3.19 o i N1 R[3(4- gﬂggyl)-4ox03,4dihydro-pyddo[q
pyrimdin-2-yl]lethyl 4(1 Him dazol - 27yl et yll21](4-trif

uor onet hyl - pheny0- acet am de 3. 19 2 &9 was prepared follow ng
the synthesis of conpound 3.01 _de4 be@d above. Exanple 3.02 was foll owed
for the synthetic sequence, r 7- am noni cotinic acid and
4-cyanoafi | ne were used in step a inst&a& of 2-am nobenzoic

Compound 3.28 was prepared following the synthetic procedure for
compound 3.02, described above. 'H NMR (d;-DMSO, T =140°C) & 8.33 (m, 2H), 8.09
(d, J=8.1 Hz, 1H), 7.84 (t, J=8.0 Hz, 1H), 7.67 (d, ] = 8.0 Hz, 1H), 7.54(t,J=8.1 Hz,
1H), 7.48 (m, 1H), 7.36 (m, 1H), 7.18-7.04 (m, 4H), 7.01 (d, } =8.7 Hz, 2H), 692 (d, I =
10 8.7 Hz, 2H), 5.25 (q, J = 6.8 Hz, 2H), 4.70 (s, 2H), 4.60 (q, ] = 8.9 Hz, 2H), 4.14 (q, ] =
7.0 Hz, 2H), 3.35-3.00 (bm, 2H), 1.37 (m, 6H). m.p. 103-104°C. MS (ESI") 617.3
[MH]". Anal. Caled. for 2H), 4.70 (s, 2H), 4.60 (q, J = 8.9 Hz, 2H), 4.14 (q, ] = 7.0 Hz,
2H), 3.35-3.00 (bm, 2H), 1.37 (m, 6H). m.p. 103-104°C. MS (ESI") 617.3 [MH]". Anal.
Calcd. for C33H3 F3N40441/2H,0: C, 65.27; H, 5.16; N, 8.96. Found: C, 65.01; H, 5.12;
15 N, 8.96.

Synthesis of Compound 3.29

- ﬁiN@r
N._.CN
0
CF3

3.29
20 Compound 3.29 was prepared in a manner similar to that used for
compound 3.62. Light yellow solid, '"H NMR (DMSO, T=140°C) 1.35 (t, 3H, /= 6.8 Hz
), 1.50(d, 3H,J= 6.8 Hz ), 3.58 (m, 2H), 4.10 (q, 2B, /= 6.8 Hz ), 4.50 (m, 2H), 5.23
(q, 1H, J=6.8 Hz), 7.11 (m, 2H), 7.29-7.62 (m, 6H ), 7.78 (m, 2H), 7.88 (t, 1H, J=8
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acid and 4-ethoxyaniline, and i m dazol e-2-carboxal dehyde was used 3 Jaie2605
via reductive amnation instead of 3-picolyl chloride via am ne

al kyl ati on. Characterization 20 data for conpound 3.19 follows: colorless,
viscous oil. IHNWR single am de rotaner 96 3 June 2005 WD 02/083143

PCTI USO1/ 4WESO33C13: T = 25 C) S 1.45 (d, 3H, J= 7. 6 PESOIATEG (d, 1H,
J=15.2 Hz), 3.79 (d, 1H, J= 15.2 Hz), 4.74 (q, IH J=7.2 Hz), 4.76 (d,

| H, J=19. 6 Hz),8.15(&D 1Hd/ =12 HJ 7 1 8.0 6z}iz At roomd tdibe(atyre, hhilxtudkof dis@ranz ) , 7. 07

(_g’oﬁzH) \;_4%‘?&5%?5@60‘&%@’?%%%%@@& 5 @9\, /5168 Bor g ’HHz) 57.95

(dd, 1H, Jl%,2HQJ+6.8 H). MSESS)bL2).2 MHQ0 (dd, 1H, J, = 2.0 Hz, 8.4 Hz),
8.11 (dd, |1H, J,=2.0Hz,J2=8.4Hz), 8.66 (dd, IHJ:1.6Hz J2:76Hz)
9.04 (dd, IH J,= 1.6 Hz, J2 = 4.4 Hz) ppm M (ESI) 569. 3 [MH ' Synthesis
of Conpodnd 3.20 o \ N \y~ [Syfithbsisof Compound 3.30

NA1R- 13. (4- eyano. phenyl ) -4czo- 3, 4- di hydr o- pyddol 2.3- dl

pydnudi n-2-yQ et hyl } N-pyddi n-3-ylnet byl -
(4-trifluoronethyl-phenyl)-acetam de .
foll owi ng the synthesis of conpou escri bed above. Exanple 3.02 was
foll owed for the synthetic sequentez in 2 15 am nonicotinic acid and
4-cyanoaniline were used in step a_instead fj\h;am' nobenzoic acid and

4- et hoxyani line, and 3-pyri di neca O alTp hﬁ@ s used in step c via
reductive amination instead fefy3~p coICyI chloride via am ne al kyl ati on.
Characterization data for conpound 3 20 follows: colorless, viscous oil.
"H NMR single anide rotaner (CDC13; T3-3&¢ 25 ©) S 1.33 (d, 3H, J= 7.2 Hz),
3.66 (d, 1H, J=15.6 Hz), 3.79 (d, 1H, J- 15.6 Hz), 20 5.16 (d, 1H, J= 18.0
Hz), 5.19 (g, 1H, J= 7.2 Hz), 5.24 (d, IH J= 18.0 Hz 7.23 - 7.32 (m
3H), 7.46 (dd, 1H, JCompougd B30 wasprepagedgn ppnanney sintilar tothabgsed fgr 4H) . 7. 89 (dd,
1H, J, = ) _Hap, .0 Hz), 8.02
i n %oﬁipb‘ﬁndi}]& 1,1§n§eiid%vsolzc? n?;? 1654, HNﬂrIRBhglgxs%}% i’zﬁ)@% SO ATt
= 2.0 Hz, JQ{J%@HH)J)IS‘Q&@‘H (&@8Hz);|l4ﬂ(d 3H, J= 6.8 Hz), 331359(m 8H),

4.10{(q,2H, /=68 Hz), 5.17 (g, 1H, J= 6.8 Hz), 7.05-7.33 (m, 8H), 7.55 (t, 1H, /=8
Hz),7.71 (d, 1H, /=8 Hz), 7.85 (1, 1H, /=8 Hz), 8.15 (dd, 1H, J (= 1.2 Hz, J = 8.0

15  Hz). Atroom temperature, mixture of cis /trans amide rotamers {1/1), determined by 'H
NMR (CDCL;) 4.92(q, 1H, J=6.9 Hz), 5.35(q, 1H, J= 6.9 Hz ). MS(EST") 584.3
(MH"). Anal. (C3;H3,F3N;0s) cal, C 63.80 H 5.53 N 7.20. Found € 63.92, H 5.61,N
7.20.

rrpound 3.20 was prepared

20 Synthesis of Compound 3.31

ool
oY

N-(2-Ethoxy-ethyl)-N-{1-[3-(4-ethoxy-phenyl)-4-
0x0-3,4-dihydra-quinazofin-2-yl}-ethyl}-2-pyridin
-4-yl-acetamide

331
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2.0 Hz, J2 = 4.8 Hz) ppm Ms (ESI) 569.2 [MH"' 97 3 June 2005 V\D:{)a/l,ﬂﬁémos
PCT/ USOl/ 47850 Synthesis of Conpound 3.21 N LN N NWe~~ ~\ M Fa/

11 (1R 13-(4- QIano phenyl ) adoxo- 3, 4- di hydr o- pyddo{2 3- d]

dm din-2-yl J-eth - N(1-methyl-1 H 4m dam - 2-yl net hyl

2- (4-tdf i UB’PC?MQ’P%‘W -phenyl )-acetami de ( 3.21) ConpoundPSTHEM{ZESY by epar ed
follow ng the synthesis of conpound 3.01 5 described above. Exanple 3.02

was followed for the CopmpotmnsitdY wasqueparedin ashanesisimiar tothatmendiforot i ni ¢ aci d and
4- cyanoani | i,na

4~ hoxyani PPipdtEE R4 Brlch it 3PNB (G4 08F 105 2B PERERTN T (RBLY 20
S][ Epl c via FddUidz ), V41 ehBHal + 6.9 Hznsd. 3@, 251), B3Ping dHYI3. ﬂ?q,dﬁ,de 7\ﬂIé.T)an‘: ne

. : . 3 21
i shous ori >OFAMAR £61 60 1HGA. A 3rl 7T AR A A BRI ESER, %) 1 o0
i,g, OJ|t|z )752 Hzl),,l% (GeH( = 93{1),,7%(:7:?110;17 13 ¢, 1), 73446, 10, Hz=)4832)82l5:((7d1 3%H,(SJ=
111), 7.40 -37’ 5@“{%@7&%’ ’J};’ 45 @ gE ‘tgH%’le%eESI/%@GZ&@HBs (m 3H, 8 63

(dd, I H, = 2.0 Hz, = 8.0-Hz), 9.06 (dd, 1H, Jy = 2.0 Hz, J2 = 4.4
Hz) ppm IVB (ESt) 572. 2 [M—ﬂgy&iﬁes§sx/or}té1%§ﬂoﬁn85. florrpound 3.22 O NI F~Ng

F3)I i O
@fti
N
\/\0/\
£ O
F

N-Ethoxymethyl-N-{ 1-]3-(4-ethoxy-phenyl)-4-oxo
-3,4-dihydro-quinazolin-2-yij-ethyi}-2-(2,3,4-trif
10 luoro-phenyl)-acetamide
3.32
Compound 3.32 was prepared in a manner similar to that used for

compound 3.02. Light vellow solid, m.p. 146.3°C. '"H NMR (DMSO, T=140°C) 0.97 (¢,

3H, /=68 Hz ), 1.36 (t, 3H, /=6.8 Hz }, 1.46 (d, 3H, J= 6.4 Hz), 3.32-3.59 (m,8H),
15  4.09 (q, 2H, J=6.8 Hz), 5.17 (q, 1H, J= 6.4 Hz), 6.95-7.11 (m, 4H), 7.26 (m, 2H), 7.54
| (t, 1H, /=8 Hz), 7.71 (d, 1H, J = 7.6 Hz), 7.85 (dt, 1H, /= 1.6 Hz, J,=8.2 Hz), 8.15

(dd, 1H, /= 1.2 Hz, J ;= 7.6 Hz). Atroom temperature, mixture of cis /trans amide

rotamers (1/1), determined by 'H NMR (CDCls) 4.92 (q, 1H, /=6.8Hz), 5.38(q, 1H,J

| = 6.8 Hz). MS(EST’) 554.3 (MH"). Anal. (C30H30F3N304) cal. C 65.09 H 5.46 N 7.59.

20 Found C 64.93, H 5.55, N 7.62.

Et
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3.22 Conpound 3.22 was prepared follow ng the synthetic pr ocedur@U(pme 2005
conpound 3.02, described above. 'H NVR (d6-DVBSO, T 140C) S8.13 (d, J

8.1 Hz, 201H) 7.85 (t, J =80 Hz, IH, 7.70 (d, J = 81HzIH),

7.65-7. 45 m 740720(m 4H), 5.30 (bs, 1H), 4.40 (bs, 2H), 3.40
(bs, 2H), Yode “34 1.34 (d, J = 6.6 Hz, 3H). m pPCEEIABIC M5 (ESI)
526. 2 [M—|]+ 98 3 June 2005 WD 02/083143 PCT/ USOL/ 47850 Synt hesi s of
Compound 3.23 F ONN'OCH3 F3C O 3.23 A mixture of conmpound 3.22 (11
ng, 0.021 mml) and et hoxyl am ne ¥drochl oride (0.08 nlL, 25-30% aqueous
solution) in nethanol (4 ni) SHHbessofGompoynd 333 n1) was stirred at room
tenperature for three days. The sol vent s vverE evaporated, and the residue

was purified by colum (30% Et OAc i oglve 12 rrgof 3.23 as
. ‘ sis of Compound 3.24 O/ I F N
‘ .24 was prepared foll ow ng the

white solid. M5 (ESI+) 555.2 |
synthetic procedure for corrpou F INZ S \m?bed above. M5 (ESI+) 541.3
PN

v NNNNOH F3C\ i O10 3.24
[MH +. 15 Synthesis of Conpou:@/s\(
) N-{1-{3-(4-Ethoxy-phenyl}-4-oxo-3,4-dihydro-quina

zolin-2-yl)-ethyl}- N-pyridin-3-yimethyl-2-(4-tr
ifluoromethoxy-phenyl)-acetamide

5 3.33

Compound 3.33 was prepared in a manner similar to that used for
compound 3.02. Light yellow solid, m.p. 77.7°C '"H NMR (DMSO, T=140°C) 1.38 (m,
6H), 3.05 (br, 1H), 3.42 (m, 1H), 4.12 (q, 2H, /= 7.2 Hz), 4.71 (m, 2H), 5.26 (g, 1H, /=
10 6.4 Hz), 7.09-7.51 (m, 9H), 7.39 (m, 1H), 7.51-7.56 (m, 2H), 7.67 (d, 1H, J ;= 8.4 Hz),
7.85 (t, 1H, /=28 Hz), 8.09 (d, 1H, J= 8.0 Hz), 8.34 (m, 1H). At room temperature,
mixture of cis /trans amide rotamers (2/1), determined by 'H NMR (CDCls) 5.09 (m,
1H), 5.40 (m, 1H). MS(EST") 604.2 (MH"). Anal. (C3;H0 FsN4Os ) cal. C 65.77 H4.85 N
9.30. Found C 65.32, H 4.87, N9.12,
15
Synthesis of Compound 3.34

2-(3,4-Difluoro-phenyl)- N-{1-{3-(4-ethoxy-phenyl)-4-oxo-
34-dihydro-quinazolin-2-yl)-ethyf}- N-py
ridin-3-yimethyl-acetamide
3.34
20 Compound 3.34 was prepared in 2 manner similar to that used for

compound 3.02, Light yellow solid, m.p. 75.5°C. mixture of cis /trans amide rotamers
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/' NN F3 Nom OEt O CF3 3.25 Conpound 3.25 was prepared foll ow n® toghe 2005
synt hetic procedure for conpound 3.02, described above. 'H NVR (d6-DVBSO, T
= 140C) 8 8.14 (d, J = 8.1 Hz, 99 44 3 June 2005 WD 02/ 083143

PCTI US01147850 IH) 784(m 2H), 7.74 (m 3H), 7555} 2 Hz, 1H)
7.30 (m 2WPO98348 (m 2H), 5.20 (q, J = 6.9 H, ‘AT/B@”(‘BBO J =6,

7.0 Hz, 2H), 3.80-3.25 (m 8H), 1.49 (d, J =6.9 Hz 3H), 1.31 (t, J:70
22, | 3H)Cal Odeﬁl)( detershined %;: g{m @B)0DSRO (B 7HHDE.A45 i, l(IﬁSMSIESFﬁS% % [ E/H] 5

nal . c oun :

5035 11 a3, Ralgl G B e S G030 B3 AL HI O Ford CHEBAIAIAN, 1 Bt Fo
3.26 Conpogpg 3.26 was prepared follow ng the synthetic procedure for 10
conmpound 3. 02, described above. "H NMR (d6-DVSO, T =140C) 8 8.13 (d, J =
8.0 Hz, 1H), 7.84 (t, J =8.1 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.54 (t,

j =8.2 4%z, 1H, 7.42 (m ZHS%')ntﬁes?s&fboﬁr%oﬁﬁﬂiiﬁ") 7.15 (m 2H), 5.15 (q, J

= 6.8 Hz, 2H), 4.08 (q, J = 3.65-3.20 (m 8H), 1.46 (d, J =
6.8 Hz, 3H),134(tJ:70Hz 3H)06(tJ—70Hz 3H. mp.
137-138C. MB (ESI) 586.2 [ MH" | . d. for C31H31F4N304: C, 15 63.58;
H, 5. 34 N 7.18. Found: C, 63 45; N, 7.40. Synthesis of Conpound
3.27 ') Bt LWF \ N-~CHE i .0 _

A{1-[3-(4-Ethoxy-phenyl}-4-0x0-3 4-dihydro-qui
nazolin-2-yi}-ethyll-N-pyridin-3-yimethyl-2-(3-tr
ifluoromethyl-phenyl}-acetamide

3.35

10 Compound 3.35 was prepared in a manner similar to that used for
compound 3.02 White solid. "H NMR (DMSO, T = 140°C) 1.36(t, 3H, J=6.8 Hz ), 1.42
(d, 3H, J= 6.4 Hz), 3.05 (m, 1H), 3.53(m, 1H ), 4.11 (m, 2H), 4.73 (m, 2H), 5.27 (q, 1H,
J=6.4 Hz), 7.11 (m, 4H), 7.33-7.51 (m, 8H), 7.68 (d, 1H, /=8 Hz), 7.83 (t, 1H, J=7.2
Hz), 8.10 (m, 1H), 8.34 (m, 1H). At room temperature, mixture of cis /trans amide

15  rotamers (7/1), determined by 'H NMR (CDCl3) 5.11(q, 1H, J=6.4 Hz), 5.42 (m, 1H).
MS(ESI') 587.3 (MH"). Anal. (C33H39 F3N4O3) cal. C 67.57 H 4.98 N 9.55. Found C
67.15,H5.12, N 9.81.

Synthesis of Compound 3.36

20

OCF4

N-{1-[3-(4-Ethoxy-phenyl}-4-ox0-3,4-dihydro-quin
arolin-2-yl}-ethyl}-N-pyridin-3-yimethyl-2-(3-tr
ifluoromethoxy-phenyl)-acetamide

3.36
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3.27 Conpound 3.27 was prepared follow ng the synthetic procedur& flone®005
conpound 3.02, described above. 'H NVR (d6-DVBO, T = 140C) 8 8. 13 (d, J =

8.0 Hz, IH),784(tJ 8.1 Hz, | H, 7.70 (d, J = 8.0 Hz, ,757
(m 2H), 7.40-7.20 (m 2H) 7.13 (m 1H), 705(m 2H). 6.84 d J =
Hz, 1H), 5Wi’7°2’{”ﬁl43J = 6.9 H, 2H), 4.09 (q, J = :%CT’EW)“,‘”S 65- 3. 20 (m

8H), 1.46 (d, J = 6.8 Hz, 3H), 1.35 (t, J :7.0Hz 3H) 0.96 (t, 100 3
June 2005 WD 02/ 083143 PCTIUSO /47850 J = 7.0 Hz, 3H). mp. 146-148C. MB

ESI) 586.2 +. | H 5.34; N,
LETE Bouna: [Eﬂ 63. 7§°mw%%3§§%%fepf%m§ﬂ“?%%ff§°8?§ é‘r?nfﬁ’éund 3.28 | Et
N~ FgC~0 ]Icccm]mmﬁlmzz&gh@agmmid fHEBIRv@MS,ﬂ 5133405@)'\1739@3&13193 Oi(ebfl_sygzg(é';lg

roceaur e ho
. 33 (m 2 )’%ﬁgg}‘oq?@q@( %’Q{?"ﬁ?ﬁ%ﬁj" ol (ngy(%vl\{ﬁg 841%9 . 7.67 (d,

= 8.0 $iz,7. 1(rt)m, 8R),5485((in, 2H), 13*{»7150&,,21{)&@8 (d,7\HL 8 o€ 8% Ha))7, _84zt 38, (= 1H),
38104 B g 831 Byt il s, % 120
= 7.0 HzamidéfotanBrs3 B2} deerm{imiby 2HINMR (GIYCIOM.25(d) 1H, 1 6.4 HOR- 1122 @ |vs

e, oty 4 e M A St el R ofyc e 81 0

103- 1o4c I\JS3((E&]11)1(5657433H\A]93,NA09 Cal cd. for C34H31F3N404. 1/2H20 <
65.27; H, 5.16; N, 8.96. Found: C, 65.01: H, 5.12: 15 N, 8.96. Synthesis
of ConpHlind 3.29 OR \ N..CN / O CF3 3.29

Synthesis of Compound 3.37

(8] ~"
m/
TS
F C wo

(SN BN o)

F
F

(8)-N-{1-[3-(4-Ethoxy-phenyl)-4-ox0-3, 4—drhydro-qumazolln-2-yl] et
hyl}-2-(4-fluoro-3-trifluoromethyl-
phenyl)-N-[2-(2-hydroxymethyi-pyrrolidin-1-yl)-ethyl]-acetamide
3.37

15
Compound 3.37 was prepared following the synthesis procedure for
compound 3.02. White solid. 'H NMR (DMSO, T=120°C) 1.32 (t, 3H, /=7.07 Hz),
1.49-1.55 (m, 6H), 1.70 {m, 1H), 2.26 (m, 1H), 2.58 (m, 1H), 2.78-2.88 (m, 4H), 3.12-
3.15 (m, 1H), 3.20 (m, 1H), 3.40 (m, 1H), 3.49 (m, 1H), 3.50-3.85 (m, 2H), 4.07 (q, 2H, J
20 . =7.07Hz), 5.16 (q, 1H, J=6.67 Hz), 7.02 (m, 2H), 7.24 (m, 1H), 7.29-7.44 (m, 4H),
7.56 (t, 1H,/=7.33 Hz), 7.72 (d, 1H, /=8 Hz ), 7.86 (t, |1H, J= 7.6 Hz), 8.14 (d, 1H, /=
7.60 Hz). MS(EST") 641.2 (MH").
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20 Conpound 3.29 was prepared in a manner simlar to that used foi3 June 2005
conpound 3.02. Light yellow solid, 1H NMR (DVBO T=140C) 1.35 (t, 3H, J=
6.8 Hz ), 1.50(d, 3H,J=6.8Hz), 3.58(m 2H), 4.10(q, 2H, J=6. 8Hz), 4. 50(m 2H),
5.23 (g, 1H, J=6.8 Hz), 7.11 (m 2H), 7.29-7.62 (m 6H), 7.78 (m 2H),
7.88 (t, 1WO0¥83p3101 3 June 2005 WO 02/ 083143 PCT/ USBETHTBHBH,) | 8. 15
(dd, IH J 1=1.2 Hz, J2= 8.0 Hz). At roomtenperature, mxture of cis
/trans amde rotanmers (2/1), determined by 'H NVR (CDC13) 5.02 (g, 1H, J=
6.8 Hz), 5.51 (q, 1H J=6.8 Hz). M3(ESI| 535.2 (MT ). 5 Synthesis of
Compound 3.30 Et NcO'\ F3 Ayehesisyf Comporngiddind 3. 30 was prepared in a
manner simlar to that used for conmpoyd & 02. Light yellow solid, mp.
153C ' H N\R (DMSO, T=140C) 0.97 (t J: 6.8 Hz), 1.37 (t, 3H J=6.8
Hz), 1.44 (d, 3H J= 6.8 Hz), B35 (m 8H), 4.10 (q, 2H, J= 6.8 Hz),
5.17 (g, 1H, J= 6.8 Hz), 7.05 SJJg]{BH), 7.55 (t, 1H, J=8 Hz), 7.71
(d, 1H, J= 8 Hz), 7.85 (t, 1H, ), 8.15 (dd, IH J ,= 1.2 Hz, J2= 8.0
15 Hz). At roomtenperature, nxtdane A ' trans am de rotanmers (1/1),
determ ned by 1H NVR (CDC13) 2 (9, 1H 1J=] 6.9 Hz), 5.35 (g, 1H, J= 6.9
Hz). MS(ESI) 584.3 (M). A (C3IH32F3N385) cal. C 63.80 H5.53 N 7. 20.
Found C 63.92, H 5.61, N 7.29 0 Synthesis of Conpound 3.31 OOR O
N ( 2- Et hoxy- et hyl ) - N{ 1- [ 3- (4- etfhoxy- phenyl ) -4- oxo-3, 4-dihydro-q
ui nazolin-2-yl]-ethyl}-2-pyridin -4-yl-acetamde 3.31 102
N-{1-[3-(4-Ethoxy-phenyi)-4-oxo-3,4-dihydro-quin
azolin-2-yl]-ethyl}-2-(4-fluoro-3-trifltuoromethyl-
phenyl)-N-(2-pyridin-2-yl-ethyl)-acetamide

3.38

Compound 3.38 was prepared following the synthesis of compound 3.02.
Pale yellow solid. 'H NMR (DMSO, T=120°C) 1.33 (t, 3H, J = 6.67 Hz), 1.51 (d,3H,J=
6.67 Hz), 2.95 (m, 1H), 3.19(m, 1H), 3.69 (m, 1H), 3.83 (m, 1 H), 4.09 (g, 2H, /J=6.67
Hz), 5.11-5.23 (m, 3H), 7.06 (m, 2H), 7.27-7.45 (m, 7H), 7.56 (t, 1H, J=7.33 Hz), 7.70
10  (d,1H,J=8Hz), 7.85 (m, 2H), 8.13 {4, 1H, J = 7.60 Hz), 8.48 (s, |H). MS(ESI") 619.30
(MH").

Synthesis of Compound 3.39-HCI

0 ~"
(:\I:;lY &
0
- 0N

F
F

N-(2-Dimethylamino-pyridin-3-ylmethyl)-N-{1-[3-(4-ethoxy
-phenyl)}-4-oxo0-3,4-dihydro-quinazolin-2-
15 yl)-ethyl}-2-(4-fluoro-3-trifluoromethyl-phenyl)-acetamide

3.39
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3 June 2005 WO 02/083143 PCT/ USQJ/ 47850 Conpound 3.31 was prepar @JUFI@ZOOS
manner simlar to that used for conpound 3.02. Colorless oil, '

(Cb3oD) 1.18 (t, 3H, J=7.0 Hz ), 1.37 (t, 3H, J :70Hz), 141(d, 3H,
J=6.6 Hz ), 3.30 (s, 2H, 3.36 (m 1H, 3.52 (q, 2H, J= 7.0 Hz 3.62 (m
2H), 3.91 %"9102’%154,3 4.02 (g, 2H, J=7.0 Hz ), 4.75 (q, I@FIU%M"GS Hz), 6.85
(m 5 1H), 6.90 (d, 2H, J= 9 Hz), 7.06 (m 1H), 7.13 (m 1H), 7.34 (d, 2H,

J=4.8 Hz), 7.53 (d, Corﬁé‘éundi;}@wh?ﬂr afed fSH oW tﬁﬂynth%sn@&cﬁﬂpo&h'ﬁﬂi 4.8 Hz)
MB(ESI) 501 2 o

NCE hoxy et Wit 1) T SVR I AT HEEN] 36 0 Sk 88 5 6H). 361 &, 1H, /=
-3, 4-di hydrmmﬁWM(BWMd%q{éml ')&(\% éﬁ) §Qé(ﬁar1ﬁ) 6§43(m 1H), 7.10 (m,

| uor o- pheny :lil%? acet am fepared in a nmanner

simlar to #Ral28dédm.oH), %Hni)%‘iﬁﬁuﬂ:;) G@NU%M % Hé\)v7§8|(md1,H)n$-83 146.3C."'H
NVR ( DVBO, Aﬁ—ﬁ#QQ7%ﬁz3 MbeEsIFEhs.d@ngn8 Hz ), 1.36 (t, 3H J=6.8 H ),
1.46 (d,” 3H  J=6.4 , 3.32-3.59 (m8H), 15409(q 2H, J= 6.8 Hz), 5.17
(g, 1H, J= 6.4 Hz), 695711(m 4H), 7.26 (m 2H), 7.54 (t, 1H, J= 8
Hz), 7.71 (d, 1H J2= 7.6 Hz), 7.8%4&bhe ot J.= 1.6 Hz, J2 = 8.2 Hz), 8.15
(dd, 1H, J,= 1.2 Hz, J2= 7.6 Hz). At roomtenperature, mxture of cis
[trans am de rotaners (1/1), determned by'H NVMR (CDC13) 4.92 (q, 1H, J=
6.8 Hz), 5.38 (q, 1H J = 6.8 Hz) MS(ESI) 554.3 (MH). Anal.
(C30H30OF3N304) cal. C 65.09 H 5 46 N 7.59. 20 Found,C 64.93, H 5.55, N

7.62. 103 3 June, 2005 WO 02/Q83 CT/USOJ/47 esi s of Conpound
3.33 P Et t ~-N-\—N~ -
NO, 65% NO, Et " ao% NH,
cc O @
NH 85/6 d
Sra
HBoc
XX1

a p-phenetiding, K,CO,, DMF, 125%C,16h. b H2 Pd/C, . ¢ D- Boc-Ala-OH, EDC, HOSt, NMM, DMF.
d HOAc, 90°C.

NHBoc

10 N-(4-Ethoxy-phenyl)-benzene-1,2-diamine (XIX). In the presence of
K>CO; (13.0 g, 94.2 mmol), the mixture of 1-fluoro-2-nitrobenzene (8.46 g, 60 mmol)
and phenylamine (8.22 g, 60 mmol) in DMF (40 ml) was heated to 125°C for 16 h. and
then poured into water, the aqueous layer was extracted with EtQAc three times, the
combined organic layer was then washed by water, brine and dried over Na;S04. The

15 solvent was evaporated and the crude product was recrystallized from EtOH to afford a

brown solid (4-ethoxy-phenyl)-(2-nitro-pheny)l-amine (10 g).

In the presence of 10% Pd-C (2.1 g, 2 mmol), under hydrogen atmosphere,
a solution of (4-ethoxy-phenyl)-(2-nitro-pheny)l-amine (5.16 g, 20 mmol) in MeOH/Et,O
(30 mY/30 ml) was stirred overnight. The solid was filtered, the filtrate was evaporated to

20  give a orange solid N-(4-ethoxy-phenyl)-benzene-1,2-diamine (3.6 g) (XIX). 'H NMR

(CDCL3) 1.39 (¢, 3H, J= 6.93 Hz), 3.98 (q, 2H, J=6.93 Hz), 6.78 (m, 6H), 6.94 (m 1H),
7.03 (m, 1H). MS(ESI ) 229.2 (MH").
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F3C. / O N (1-[3-(4-Ethoxy-phenyl)-4oxo- 3, 4-di hydro- qui na 3 June 2005
zolin-2-yl]-ethyl}-Npyridin-3-ylnmethyl-2-(4-tr

i f1 uor onet hoxy- phenyl ) -acetanm de 5 3.33 Conpound 3.33 was prepared in a
manner simlar to that used for conpound 3.02. Light yellow solid, mp
77.7C ' H NNROYBRES, T=1400) 1.38 (m 6H), 3.05 (br, |PBFTUNUABNm |H),

4.12 (q, 2H, J=7.2 Hz), 4.71 (m 2H), 5.26 (q, 1H, J= 10 6.4 Hz),

L-Zg)9- 775 éS( Ent 9|H)H 3{139: @nEthaﬁ)-phezyﬁﬂunB)-%ﬁel(ﬂBarb'ﬂrﬁoylﬂe-tlifﬂ} &a@bar&.‘d HS]Z A? 4
= (m room
t enper at ur eacid frahuylestey (’E%)s TP@@QH%""&‘HFH@‘%B%@P% Aiaz%)@ 9%@t%8r mi ned by 'H

NVR (CDAl 3) miof)nd MBovt tilhmine (59 5(23168 Hrhol) 30 ) D wis dd¥ed EDAN@Ls
(CSSH29F3N404éfcaI C 65.77 30. Found C 65.32, H 4.87, NO.12.

15 Synt hesi & 468 mzpelh (ﬁﬂﬂf@ééﬂv 2388 Ele)l\é‘ﬂdW(@@gséﬁ(S%“H“@ fibgor o- phenyl ) -
N-(1-[ 3- £ 4- QENRX WaLsgRd horodn %&raéré'w@inﬁ@ﬁ@rﬂieqwcﬁé}?@is'd’lu@d yith-ethyl } - N-py

ridi n-3-ylnethyl-acetam de . Conpound 3.34 was prepared in a
manner si ni fighlorppcthpngrand waghed Uith we%@umngesm Pring angidricd ever nSSel i d, m p.
75. 5C. - m Xt prfeovaf offsbl%ex{ttaffaﬁéd 281 W »Qés%uﬁéaed 16 Yshbotl e %fé%w ¥R 02/ 083143
Ty VB £ § 38 bws aierined 1 NMER (CRi9 2178 mo DS S 20, 5682 B fzb. 06 N
10. 10. Foung, $:19%.93%m, 1P 555 orNH)S.8%m, 4H), 6.97 (m, 1H), 7.08 (m, 2H), 7.68 (d,
10 1H,J=8Hz), 8.16 (s, 1H). MS(ESI") 400.2 (MH").
{1-[1-(4-Ethoxy-phenyl)-1H-benzoimidazol-2-ylj-ethyl}-carbamic acid
tert-butyl ester (XXI). A solution of ahove solid (6 g, 15.03 mmol) in HOAc (60 mi)
was heated to 80°C for 4 h. The solvent was evaporated, the residue was dissolved in
EtOAc and washed by sat. NaHCOs3, water, brine and dried over Na;S04. The solvent
15  was removed and the crude residue was subjected by flash column to afford a white solid
(4.1 g). "HNMR (CDCl;3) 1.36 (s, 9H), 1.43 (m, 6H), 4.10 (q, 2H, J = 6.93 Hz), 4.84 (m,
1H), 7.03 (m, 1H), 7.06 (m, 2H), 7.21 (m, 2H), 7.38 (m, 2H), 7.66 (d, 1H, J=7.73 Hz).
MS(ESI") 382.3 (MH').
Synthesis of Compound 3.40-HCI

§

0

o S~

20

2-(3,5-Bis-triflucromethyl-phenyl)-N-{1-[1-(4-etho
xy-phenyl)-1H-benzoimidazol-2-ylj-ethyl}-N-p
yridin-3-yimethyl-acetamide

3.40
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5 Synthesis of Conpound 3.35 N\ ] / O CF3 3 June 2005
N{ 143- ( 4- Et hoxy- phenyl ) - 4- oxo- 3, 4. di hydr o- qui

nazol i n-2-01- et hyl ) - N. pyddi n- 3-yi net hyl -2-(3-tr if

=| uororret%(l -phenyl)-acetam de 3.35 10 Conpound 3. 35 was g)re pared in a
manner si mVORO%343t hat used for conpound 3.02 Wite sBFTHSOIMESNVR (DMVBO, T
= 140C) 1.36(t, 3H, J=6.8 Hz ), 1.42 (d, 3H, J=6.4 Hz), 3.05 (m 1H),
3.53(m 111), 4.11 (m 2H), 4.73 (m 2H), 5.27 (q, IH J=6.4 Hz), 7.11

(m 4H), 7.33-7.51 (m 8H), 7.68 (d, 1H, J= 8 Hz), 7.83 (t, 1H, J=7.2 Hz),
8.10 (m |H), 8.34 (HMartinglfrom/i-[i-(bethexermhenydk Uf-benzetinidagel€-Wfethyly- / t r ans

i) 5. a2 (1o e gk buaf Sl Sy o Nl b imgn e M 7767 57

H 4.98 N 9. &mpoRui el Yello sdlis, 'HINBRIDMSO, g—gzofC)mrwsts@Bmﬁpound 3. 36

20 0 Et g ﬁcgﬁ %(3%? @@3&? Iﬁgﬁeégw hanyd ) q@: K & 2. LSR5 W68,

i f1 uor omet hty4.ghemyiH) -Sa'tﬂéfmahﬁildéOE(d%H Jlf)5733Hz'l 42008, J W20 HAn83143

PCT/ USQ / 47 i imlar to that

used for cggrfgoﬁhﬁégfgg‘?pﬂﬁ%h% ﬁwﬁe?fﬁ%?zz r :5|'|:140C) 1.39 (m

6H), 3.05 (br, 3.45 (m 1H) 413(q 2H, J= 6.8 Hz), 471(m 2H) ,

5.26 , 1H, J—64Hz 7.00.5 35 2 7.37-7.60

2H) (7968 (d, 1H, J2= ) 4 Hz)sy"ih“é'ﬁ E{:{’T}“Rﬂ'@df& (m 21, (m
10 '

§

>

F

e

N-{1-[6-Cyano-1-(4-ethoxy-phenyl}-1H-benzoimidazol-2-yl
}-ethyl}-2-(3-fluoro-4-trifluoromethyl-ph
enyl)-N-pyridin-3-yimethyl-acetamide
341

Compound 3.41 was prepared following the synthesis of compound 3.40.
White solid. 'H NMR (DMSO, T=120°C) 1.41 (t, 3H, /= 6.93 Hz), 1.59 (m, 3H), 3.30
15 (br, 1H), 3.69 (d, 1H, J= 16 Hz), 4.15 (q, 2H, J = 6.93 Hz), 4.49-4.63 (m, 2H), 5.74 (m,
1H), 7.02-7.15 (m, 6H), 7.30-7.41 (m, 3H), 7.58 (m, 2H), 8.18-8.32 (m, 3H). MS(ESI")
602.3 (MH").
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8 Hz), 8.09 (d, 1H, J=8.0 Hz), 8.34 (m IH. At roomtenperature3June €005
of cis /trans amde rotanmers (1/2), determned by'H NVMR (CDCl 3) 1.25 (d,

1H, J=6.4 Hz), 1.32 (d, 1H J=6.4 Hz ). MS(ESr) 603.2 (MH). Anal.

(C33H29 F3N404) cal. C 65.77 H4.85 N 9.30. Found C 65.48, H 4.98, N 9. 39.

10 Synt hesV® %#83H3npound 3.37 OHO F'r HO F F PCT/US01/47850

(s)-N-{1-[ 3-(4-Et hoxy-phenyl)-4-0x0-3,4-d i hyd ro-qui nazolin-2-yl]-et

hyl }-2-(4-fluoro-3-trifluoronethyl

phenyl)-N-[2-(2-hydroxynethyl -pyrrolidin-1-yl)-efhyl]-acetamide 3.37 15
Conpound 3. 37 was prepared fﬁﬂ"ﬁt?ﬁ&?ﬂﬁc?'ﬁ%"“é'ﬁﬁt"l)%ggé's procedure for conpound
3.02. Wiite solid. "H NWR (DMSO, T=120C) 1.32 (t, 3H, J= 7.07 Hz),

1.49-1.55 (m 6H), 1.70 (m IH), 2.26 (m , 2.58 (m IH), 2.78-2.88 (m
4H), 3.12- 3.15 (m 1H), 3.20 (m 1), IH, 3.49 (m 1H)),

3.50-3.85 (m 2H), 4.07 (g, 2H § =g D7 Hz ), 5.16 (g, I H, J= 6.67 Hz),
7.02 (m 2H), 7.24 (m 1H), 7.%9 4N (m 411), 7.56 (t, 1H J= 7.33 Hz),

7.72 (d, 1H, J=8 Hz ), 7.86 (
M5(ESI) 641.2 (MH). 106 3 June
of Conpound 3.38 / NOY HF O
N-{1-[ 3- (4- Et hoxy- phenyl) - 4- 4- & hydro-quin

7.6 , 8.14 (d, IH J 7.60 Hz).
#:ﬁQaL 83143 PCT/ USOL/ 47850 Synt hesi s

N-{1-{3-(4-Ethoxy-phenyl}-4-oxo-3,4-dihydro-quinazoli
n-2-yl]-ethyl}-2-(4-fluoro-3-trifluoromethyl-
phenyl)-N-(3-pyrrolidin-1-yl-propyl)-acetamide

5 342

Compound 3.42 was prepared following the synthesis of compound 3.02.
White solid. 'H NMR (DMSO, T=120°C) 1.35 (t, 3H, J=6.93 Hz), 1.52 (m, 3H), 1.9
(m, 6H), 2.85-3.05 (m, 3H), 3.36-3.57 (m, 4H), 3.95 (m, 3H), 4.08 (q, 2H, /= 6.93 Hz),
10 5.17 (m, 1H), 7.02-7.10 (m, 2H), 7.24-7.46 (m, SH), 7.58 (t, 1H, /= 7.6 Hz), 7.75 (d, 1H,
J=17.73 Hz). 7.88 (t, 1H, J = 7.73 Hz), 8.15 (d, 1H, /= 8 Hz). MS(ESI") 625..3 (MH").
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azolin-2-yl]-ethyl}-2-(4-fluoro-3-trifluoronethyl- 3 June 2005
phenyl)-N-(2-py(din-2-yl-ethyl)-acetam de 3.38 5 Conpound 3. 38 was ‘
prepared followi ng the synthesis of conpound 3.02. Pale yellow solid. '"H
NVR (DVBO, T=120C) 1.33 (t, 3H, J= 6.67 Hz), 1.51 (d, 3H, J= 6.67 Hz),
2.95 (m 1WPO/E3MG(m 1H), 3.69 (m 1H), 3.83 (m 1 H) PCHURHIBE 24 J=
6.67 Hz), 5.11-5.23 (m 3H), 7.06 (m 2H), 7.27-7.45 (m 7H), 7.56 (t, 1H
J=7.33 Hz), 7.70 10 (d, 1H, J=8 Hz), 7.85 (m 2H), 8.13 (d, IH J= 7.60
Hz), 8.48 (s, 1H). MS(ESr) 619.30  (MH) Synthesis of Conpound 3.39HCI /
N-/ | FrFF N (2-Dnethyl ar¥HBesi CompomndAd4iet hyl ) - N-{ 1-] 3- (4- et hoxy

- phenyl ) - 4- oxo- 3, 4- di hydr o- qui nazolin-2 15
yl]-ethyl)-2-(4-fluoro-3-trifluorgnethyl-phenyl)-acetanmide 3.39 107 3

June 2005 WO 02/08314 01/ Conpound 3. 39,was d follow ng
the synthesis of cg | 3.02. Wikt engei d. tH NVRJ( 120C) 1.36
(m 6H), 2.88 61 (d, 1H, J=11J 14.67 , , 2H, J= 6.93
Hz), 4.78 (m | (m | H bﬁgg 3(Iamﬂ’r4), 7.28-7.43 (m
5H), 7.51-7.59 7 7.83 (t, YPA9EN7 33 Hz) T , 8.08 5 (d,
1H, J= 7.73 Hz). MS(ESH#) 648.2 (WFI;;QHz(SCherre 10 H H NOi \ Et
80% 1 NH2l ¢ Et XIX ORc N d -20°C, rt NHBoc

0 O\// |
Fs‘t@/\rm
c 0 N%/ CF3COOH

-

Toluene, pyridine rt.
60°C Q NHBoc

CF3
I

T0913409
5 3.43
4-{1-[3-(4-Ethoxy-phenyl)-4-0x0-3,4-dihydro-quinazolin-2-yl}-
ethylamino}-piperidine-1-carboxylic acid tert-butyl ester (I). 4-Oxo-Piperidine-1-
carboxylic acid tert-butyl ester (0.468 g, 2.35 mmol) was added to a solution of amine
(0.6g, 1.96mmol) in dichloroethane (10ml) at —10°C, followed by Na(OAC);BH (0.602 g,
10 2.84 mmol). The mixture was kept at that temperature for 1.5 h, then warmed slowly to
room temperature and stirred overnight. The solution was diluted with DCM, waéhed by
sat.NaHCOs3, water, brine and dried over Na;SO,, The solvent was evaporated and a white
solid (1.1g) was obtained, which was used in the next step. MS(ESI") 493.3 (MH™).
4-{{1-[3-(4-Ethoxy-phenyl)-4-0x0-3,4-dihydro-quinazolin-2-yl}-ethyl}-
15  [(4-fluoro-3-triflueromethyl-phenyl)-acetyl]-amino}-piperidine-1-carboxylic acid
ester (I). Pyridine (0.289 g, 3.66 mmol) was added to a mixture of I (0.6 g, 1.22 mmol)
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80%1 85% NH Et XX 1 ~ 0 HBoc NHBoc XXI a p-phenetidine, K2CI)33 myﬁe 2005
125C, 16h. b H2, Pd/C, rt. ¢ D BOo-Al a-OH EDC, HOBt, NV DW.

90C. 10 N-(4 Et hoxy- phenyl ) - benzene-1, 2-diamne (XIX). In the presence of
K2CO3 (13. 94.2 nmol ), the mixture of 1-fluoro-2-nitrobenzene (8.46 g,

60 mml) ‘Xﬂgy‘iﬂ%@ﬁyl amne (8.22 g, 60 nmol) in DVF (40PGA/YSONAESheat ed to
125C for 16 h. and then poured into water, the aqueous |ayer was extracted

wi th Et OAc Mﬁ?ﬁcé@&hl&#&@(@ 4?4%@9'3@ o@r,gaameﬁeh%ﬁf MRSl Wwasashed by

wat er, brine i ed over sol vent” was evaporated and the
crude pr odubsatedias60° foryddy, and ﬁlmﬂﬁflm Hﬂ@qltﬁle@ﬁﬂ@ﬂdlaaeﬂ’m extracted| i d

4-eth f 10%
o€ 197 DA M ePbhipreabbls ABauic im0k ff SiECSE ©
(4- et hoxy- pweinty brjne(apd diiedrayedNaBQ4. Tha sdlveat W& eygpogatedznd thresiide ol wiek OHLEL 20

(30 m /39 g%l)o{;%\@%b%dsﬁ E&gmﬁ’\’oea[ff&k&i‘}eﬂo@@:é(%d s bl 72pthe filtrate

was evapor rve a oran
N- (4- et hoxy: phenyl) - ﬁdﬂi(d»rfehtﬂsryalhdmdh# ne-3.8-dthydio-quinagolin2tyINNR1}-¢-CDC13) 1. 39

7,03 (1§ IR gty Rely St py P i el o . &%?%g@%% #m 2
PCT/ 1 JS01/ 4%860.77 g, 15.5 mmol) was added to a solution of IT (0.54 g, 0.77 mmol) in

(1-[2-(4- Et déoxg%@&% ?‘ H&)curg PE{&’I&T&@& @%Jn})ergd%?l} 3 ﬁ;a'f‘hb vgnt

tent - butyl a so on contain 2 Boc- (4 92
26 mmol§ anv@cmzkmu&xcdesaiuamsmgsomgm EZGAG&]dmhe)d with éiONaHCOf; “aw was added

ol )+ he B de SRS gt el il S BB N The

reacti on wasbjeétédbyefthshnédllimn @i atibidarwhie sblRn@4temng). WHIR] (mmlstn mmTC)(t hree
times), bri n Ci o] Y Y ed a oil
whi ch was {E’]@c?ﬁ I?%%’Vé'ghl %%éu%‘] @ﬁ%&%#ﬁ '?075?)@ hgv;as obt ai ned.
1H NWR (CDcslﬁ)(dluﬁZ—(lmHzl)5w4 (8- 19& 4((19( 26, J3%.8H2), blna (m4l 17 omrno 1H) 4.92
(m 1H)15 > 6531&) 7.30- 7|:1|)4(m 4H), 7(58(t 1H,J= 733Hz),¥]76(d|_q111 J= SHz) 788(d 68 (d,

1H, /= 7.07 Hz), 8.14 (d, 1H, J= 7.73 Hz), MS(ESI") 597..3 (MH").

Synthesis of Compound 3.44
o)
L
FOR RGN

F
F

N-{1-[3-(4-Ethoxy-phenyl)-4-ox0-3,4-dihydro-quinazolin-2-yi]
-ethyl}-2-(4-fluoro-3-triflucromethyl-
20 phenyl)-N-(1-methyl-piperidin-4-yl}-acetamide

Formaldehyde (37% in water) (0.016g, 0.20 mmol) was added to a
solution of T0913409 (0.06 g, 0.1mmol) in dichloroethane (5 ml), followed by
25 Na(OAC):BH (0.127 g, 0.60 mmol) at room tempera'mre. The mixture was stirred
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10 1H, J= 8 Hz), 8.16 (s, IH. MS(ESI) 400.2 (M). 3 June 2005
{1-[1-(4-Et hoxy-phenyl) -1 H benzoi m dazol -2-yl]-ethyl }-carbam c acid

ten-butyl ester (XXI). A solution of above solid (6 g, 15.03 nmol) in HOAc
(60 mM) was heated to 80C for 4 h. The sol vent was evaporated, the residue
was di ssol Ved2P8143Et OAc and washed by sat. NaHCOB, wat RET/UWMTE and dri ed
over Na2SO4. The solvent 15 was renoved and the crude residue was subjected
by flash cowbmgmonﬂfséleﬁsh ﬁas‘ﬂﬂint&@wﬁlﬁ)bbﬂl washed bgsat. Nalltbma{eﬁlaﬁﬂe?andl 36 (s,

9H), 1.43 (m, 6H), 93 Hz Ial) 03(mIH),
7.06 (m zmnedwvgﬂ“aema hssoiwnte’@s eworzfm an %@S@& wagguritie ﬂ#@s

MS(ESI ") 38201§n1{i¥|dfﬁ>fda$vtﬂiefasl$d(ssﬁl mmgmé’o%ﬂfc ) 298 Gh, 1I¥1)F15 F F F
2-(3,5-Bis-trifluoronethyl - 4-'et ho éﬂphen

phen {) |
o S A A Ty P (R 461 B &L, AR S e BOOATO B0 100 3

June 2005 {3¢\Gh Q?{}Wﬂﬁlﬁgﬁ M%thﬁ%@(ssimrﬁn@gi f1IHOm=15 Hz),3.58
{1-[ 1- (4- et hoxy-phenyl ) - i H benzoi m dazol - f‘% %5{ g carbam c acid
fon-butyl edhdt. 4 J@W)m%(méﬁhﬁé’aﬁ (FolibngS o ByhiH6si s of
conpoun 1H SP9 ! d 77 (EI 11 { =
comound 3 2 /el ba)onks ] MOS0, BTHIORGH B8 o), J= 0,99
6.93 Hz), 4.65 (m IH) 475(mIH) 570(m1H) 703(d |H, J=7.73 Hz

), 7.14 (d, 2H, J= 8.27 Hz), sfuBfiistftd s 7.70-7.84 (m 5H), 8.45
(s, 2H. MS(ESI) 627.2 (MH). ntlﬁe&smgifmgog_ﬂound 3.41 10 0

33 % KOH
c >
N

95% EtOH

O

3-(4-Ethoxyphenyl)-2-ethyl-quinoline. 33% Potassium hydroxide (1.3
ml) was added to a mixture of o-amino aldehyde (0.31 g, 2.6 mmol) and ketone (0.5 g,

15 2.6 mmol} in 95% EtOH. The solution was heated to reflux for 2 h and then poured into
water. The aqueous layer was extracted with EtOAc three times, the combined organic
layer was then washed by water, brine and dried over Na;SO4. The solvent was
evaporated and the crude oil was subjected by flash column to afford a white solid (170
mg). 'HNMR (CDCls) 1.23 (t, 3H, J= 7.5 Hz), 1.47 (t, 3H, J= 6.93 Hz ), 2.98 (g, 2H, J

20 ° =7.47Hz),4.11 (q, 2H, J=6.93 Hz), 6.98 (m, 2H, J= 6.8 Hz), 7.31 (m, 2H ), 7.49 (m,
1H), 7.68 (m, 1H), 7.77 (d, 1H, J= 8 Hz), 7.92 (s, 1H), 8.08 (d, 1H,J=8 Hz). MS(EST"
278.3 (MH).

N-{1-[3-(4-Ethoxy-phenyl)-quinolin-2-yi]-ethyl}-2-(4-fl
uoro-3-trifluoromethyl-phenyl)-N-pyridin-
3-ylmethyl-acetamide

114



NCfl O FO F3C N({1l-[5-Cyano-| -(4-ethoxy-phenyl)-1 3 June 2005
H benzoi m dazol -2-yl ]-ethyl}-2-(3-fluoro-4-trifluoronethyl-ph

enyl) - N-pyridin-3-yl met hyl -acetam de 3.41 Conpound 3.41 was prepared

followi ng the sg/nt hesis of conpound 3.40. White solid. 'H NVR ( DVSO,

T=1200) 1 WO 0283143 J= 6.93 Hz), 1.59 (m 3H), 3.30 1BCY/BS0IA4T8E) 3.69 (d,

IH, J= 16 Hz), 4.15 (q, 2H, J= 6.93 Hz) 449463(m211) 5.74 (m 1H),

7.02-7.15 (m 6H), 7 3
VB( ESI ) 605 3 (H) VH )Ségi gﬂ%ﬁﬁ?@g@)gh&%@%&%%ﬁéﬂcy &33243(7“5%0 v

Synt hesi s one@mﬁfelﬁYdﬂE%thﬁmeSlS vf opmppund 1501 (B - E01). yellow 5°1ld HNMR
N-{1-[3-(4- & M%Yrﬁbyﬁ%h)ssﬂ =3, é&rﬁ’ig“ﬁﬁ@,_@ﬁbﬁ%%ﬂ,, 1H), 3.63 (d, 1H, J

n-2-yl]-ethy oro-3-trifluor
phenyl ) - N- (31@11! D, 1l digr2H J 716.8950y4.93 (as @Hand - 8fe(ns 1BD.4207 (@ofpari#d- 3. 42 was

repar eds f t | H NVR
CovBo - T105e8 S 1B GUN 8368, B FOTBNT 8 @ n, SRS RS2 o 5

2.85-3.05 (m, BHH)8243m381BWVESI'ﬁ]58&H)(MP§) 95 (m 3H), 4.08 (q, 2H, J— 6.93
Hz), 10 5.17 (m 1H), 7.02-7.10 (m 2H), 7.24-7.46 (m 5H), 7.58 (t, 1H, J=
7.6 Hz), 7.75 (d, 1H, J= 7.73 Hz). 7.88 (t, 1H, J=7.73 Hz), 8.15 (d, 1H,
J= 8 Hz). MS(ESI) 625..3 (MH $ynthésisdf Compound 3.46

~ f -
% /
og ot
FaC ©
10 3.46
(R)-2-((N-3-Picolyh)-N-(4-trifluoromethylphenylacetyl)-1-aminoethyl)-
3-(4-trifluoroethyl)-3H-quinazoline-4-one (3.46). Compound 1 was synthesized using
the method described in Figure 4, except that 4-trifluoromethylaniline was used in place
15  of p-phenctidine. "H NMR (DMSO-ds, T=120 °C)  1.40 (m, 3H), 2.89 (m, 1H), 3.58
(m, 1H), 4.78 {m, 2H), 5.24 (m, 1H), 7.21 (d, ] = 4.0 Hz, 1H), 7.26 (m, 2H), 7.55 (m, SH),
7.71 (m, 1H), 7.80 (br s, 1H), 7.90 (m, 3H), 8.12 (d, J = 7.8 Hz, 1H), 8.38 (t, ] =5.1 Hz,

2H) ppm. MS (ESI'y m/z 611.3 [M+H] .

20 Synthesis of Compound 3.47

el

3.47
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3 June 2005 pk6 WO 02/083143 PCTIUSO1/ 47850 Synthesis of Conpourl Jainfe ZD05
Oi 011111 O NNI NHBoc [/ "Na(QAc)3BH NH2 Cl CH2CH2CI HN -20C, rl LAHBoC
00/ I RF3FI V< O/ I \ CF3COOH iii Toluene, pyridine \ r.t. 60C1 / O
NHBoc CF3 Il ON \ NF (/ ONH CF3 T0913409 5 3.43

4-{ 1- [ 3- (4WROHBBY3phenyl ) - 4- oxo- 3, 4- di hydr o- qui nazol i nFQL/§01/47850

et hyl am no} - pi peri di ne-1-carboxylic acid tert-butyl ester (I).

4- Oxo- Pi perdi ne-1- carboxylic acid tert-butyl ester (0.468 g, 2.35 mmol)

was added to a solution of amne (0.6g, 1.96nunol) in dichloroethane (I

Onl) at -10C, f ol | owéB)-BUNNEPIOATY-DBM-tFfludimethylfl@nPa& 4y Rivaninoethlgl- mi xt ur e

temper at ur ¢ gt et BYREN 3t Bl frelo i SmiROAER R B 1, "D
washed by ssitg (Nehi@BBd deseribed forltircispehaisaf compednd3i8T, eepHd excisse sol vent was
evapor at ?d %noun?o%M}opyne gas was used in place of trimethylsilylacetylene. 'H NMR (DMSO-

ds, T=120 °C) 1.41 (m, 3H), 2.09 (5, 3H), 2.89 (m, 1H), 3.55 (m, 1H), 4.72 (m, 2H),

5.23 {m, 1H), 7.18 (m, 1H), 7.28 (m, 2H), 7.55 (m, 8H), 7.71 (m, 1H), 7.87 (m, 1H),

8.11(d, I = 7.8 Hz, 1H), 8.37 (m, 2H) ppm. MS (EST") m/z 581.2 [M+H]".

10 Synthesis of Compound 3.48

O

N P

348
(R)-2-((N-3-Picolyl)-N-(4-trifluoromethylphenylacetyl)-1-aminoethyl)-
15  3-(4-carboethoxymethoxy)-3H-quinazoline-4-one (3.48). Compound 3.48 was
synthesized using the method described in Figure 4, except that 4-
(carboethoxymethoxy)aniline was used in place of p-phenetidine. "H NMR (DMSO-d,
T=120°C) 1.24(t,J=7.1Hz, 3H), 1.39(d, ] =5.4 Hz, 3H), 3.51 (brs, 1H), 4.21 (g, J
=17.1 Hz, 2H), 4.72 (br s, 2H), 4.78 (s, 2H), 5.22 (m, 2H), 7.16 (m, 3H), 7.29(d, J = 7.7
20 Hz, 2H), 7.44 (m, 1H), 7.54 {m, 4H), 7.68 (m, 2H), 7.86 (t, ] = 7.0 Hz, 1H), 8.10 (d, J =
7.0 Hz, 1H), 8.36 (br s, 2H) ppm. MS (ESI') m/z 645.2 [M+H]".

Synthesis of Compound 3.49

)@/OH CF3CHyl, K00, @/00H20F3 Hy, PA/C /@/‘?C'ﬁc"s
ON DMF.100°C O CHCh

25
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solid (1.1g) was obtained, which was used in the next step. M§( ESI3rugfs 2005
(M/\). 4-{{1-f 3-(4-Et hoxy-phenyl) -4- oxo- 3, 4-di hydr o- qui nazol i n-2-yl f-ethyl } -

[(4 tluoro-3-tritluoronethyl-phenyl)-acetyl]-am no}-piperidine-|-carboxylic
acid - est eWOORP8143py i dine (0.289 g, 3.66 mml) was adBEHUSMY4BShi xture of |
(0.6 g, 1.22 mol) 112 3 June 2005 WO 02/ 083143 PCTIUSA | 47850 and

phenyl acetyl chl oridg.c4, %.Zﬁ’mgorgéthﬁﬁ') Iﬁ,%q,@g ﬁ%h%?(l 35%2 sol ution

was heated to 60C for en oure |nto e aqueous | ayer
was ext ract SYmmgaf, tIWeEFIOAéHQKHC&(WE;e@mﬁeI %m)mewmkgém@hﬂléyw was then

washed by Sied N0T 0 uttibSknarl(h 96 2Rl £ TRAGRON W BiBagp! Vot vas

evapor ated and t he crdde ol bj ecte ford a
yel | ow sol i ihapBilbatirg) 100196 EEM ) mypfgle@maramyumb{&cog and 1-1odo 2,2,2-

(a1 uor b 3 EovpPaR e ot Tochings Welifdis, ARGot o0 £l 6 Sl

Trifl uor oacmpwad;ed oacd rdor¢ on the tlgrd diﬁ At thcmid)ofvlzisndddaniom cheamigtwravason of ||

(0.54 g, a8 i.n r re s.stirred at room

t enper at ur P g&%m twegat'ﬁf’ ol t% rr\%gsqﬁgo evag‘g?tgli télg‘ © TpRHIre Was RS das

di ssol ved |mﬁtm0mﬂdomm¢hw {Tthe smbmdﬂaﬂmmaw&aewashedboncaewmmd dried
over Na2SO4, . ol v. a nd the crude 0|I subj ect ed by
fl ash col un tIPE“ f‘la‘)r%e o td‘e"\ﬁég‘%@“e gﬁﬁe%)ﬁm""ﬁdﬁﬁﬁaé T 1200) 1.21
(m 1H)10 1. e?vdpc(ramd:ﬁH)zc;uoioﬁSId(luﬁ gaucmagpﬁd&thkzught?eimsbm ‘HH&MRz 70-2.97 (m

(m 1w, 7 BHSO9 159 Fang oo Ty gl radnphilyaglie - 9?.&%?@7 2%

7.76 (d, 1 pml= 8 Hz), 788(d 1H, J-?O?Hz) 814(d 1H J= 7.73 Hz),

M5( ESI ') 597 .3 (M nt he 3.44

N-{ 1- [ 3- (4- Et hoxy- pﬁ‘h‘iﬁ# g gy ‘Ef‘g&l% “&RSF‘H%P%‘F??PGQZ‘WW&”

-ethyl } - 2- (Ambl UOeuid-if 40 ﬁ]L%@ﬂl@lﬂ&bﬁMhm?&vas added 0.4 g of a 5% palladium on

phenyl) N—(l met hyl % i din-4- yI2l acet am de Formal dehyde (37%in water)
(0. 016g, 0. agqutﬁqﬁpl)bongg)gl JYRYL-92§ equiv). Hydrogen gas was miroduced using a balloon

while the mixture was stirred vigorously for 48 h at room temperature. After all starting

material had been consumed, the mixture was filtered through a pad of Celite to remove
the palladium catalyst. The filtrate was evaporated ir vacuo to give a crude product as a
brown liquid. This crude product was purified by distillation at reduced pressure to give

20 1.3 g of pure 4-(2,2,2-trifluoroethoxy)aniline as a colorless liquid, which solidified upon
cooling to 0 °C. b.p. 81-83 °C at 0.5 torr; . 'H NMR (DMSO-d;) 5 4.53 (q,J=9.1 Hz,
2H), 4.76 (br s, 2H), 6.52 (d, ] = 7.6 Hz, 2H), 6.76 (d, J = 7.6 Hz, 2H) ppm.

i
o

CHZC Fs

(R)-2-((N-3-Picolyl)-N-(3,4-dichlorophenylacetyl)-1-aminoethyl)-3-(4-
(2,2,2-trifluoroethoxy)phenyl)-3H-quinazoline-4-one trifluoroacetate
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solution of T0913409 (0.06 g, O.Imuvl) in dichloroethane (5 m), PULHED005

by 25 Na(QAC)3BH (0.127 g, 0.60 mml) at roomtenperature. The m xture was
stirred 113 3 June 2005 WD 02/083143 PCT/ US01/ 47850 overni ght. The
solution was diluted with DCM washed by sat.NaHCO3, water, brine and

dri ed overWRa2®3H3 The sol vent was evaporat ed and the PEEDENE73MSs purified
by flash colum to afford a white solid (58 . "H NI\/R (DVBO, T=1200)

iH)18 ( m mdsil(;ﬁéogli)o ’l?\%tnﬂ\]?mcegga A%agog p%'J:Bd .‘!3:5‘5 ¥ s Fﬁ?es?ﬁé_‘zskﬁgz]'?gl( I(’nm 1

Ig) 3 |2—|z 88 (5 Sthz dicbhod Gesthe ih FlgurH4 Sdeepﬂ.ﬁaaﬂ-niza)z,z-tﬁﬂﬁnﬂ'oetﬁdm)aﬁiﬂ)lc wis 3ed gd 1aH .2 i _8
) 7 a0 Pl oy, gt 3 3-djordpepyfecelas gcoyth pnce e

Sl et o e
ad((jed t o§) aygf‘? 3% Ad> i‘?” %ﬁ#ﬂ&"g%gﬁﬁé@%ﬁsgﬁzaﬁﬁ (ﬂ‘{rghf éﬁggdégt one (0.5
?he%S gﬁ?egm?ﬁ&’onm’ 795];@5111@47 Sghﬂ 50]411121', vor Wa$(thlei18 ?Hm}m @8'{ %ﬂé{)%&czt Er 22d
ti rresp t he %Un@' %ze%t%&#g%pr QEZ %ﬂﬁﬁmﬁ&g @‘é ﬁ&ﬁgt bri ne and

dried over Na2SO4. The sol vemynmlsogga,ﬂgglﬂ;d@cgoand t he crude 0|I was

subj ected by flash colum to afford a white solid (170 ng). '11 NWR
(cba3) 1.23 (t, 3H, J= 7.5 Hz), 1.47 (t, 3H J=6.93 Hz ), 2.98(q, 2H, J
20 = 7.47 Hz), 4.11 (q, 2H, J= 6.93 Hz), H 2H, J=6.8 Hz), 7.31 (m
2H), 7.49 (m IH, 7.68 (m 1H, % 77 IH, J=8 Hz), 7.92 (s, 1H)
8.08 (d, 1H, J= 8 Hz). MS(ESI) N \ N\ ~t F O CF3
N-{1-[3- (4- Et hoxy- phenyl ) - QUII’IOIID,Z I]\%} 2-(4-f1 uoro-3-trifluo

ronet hyl - phenyl )-N-pyrid in

. m

3.50

10

(R)-2-((N-3-Picelyl)-N-(4-trifluoromethoxyphenylacetyl)-1-
. aminoethyl)-3-(4-(2,2,2-trifluoroethoxy)phenyl)-3H-8-azaquinazoline-4-one (5).

15  Compound 3.50 was synthesized using the method described in Figure 13, except that 4-
(2,2,2-trifluoroethoxy)aniline was used in place of p-phenetidine. 'H NMR (DMSO-d;,
T=120 °C) 3 1.42 (m, 3H), 3.51 (m, 1H), 4.17 (m, 1H), 4.77 (q, J = 8.7 Hz, 2H), 4.89 (m,
2H), 5.25 (m, 1H), 7.18 (m, 4H), 7.28 (m, 3H), 7.47 (m, 1H), 7.59 (m, 2H), 7.90 (m, 1H),
8.50 (m, 3H), 9.01 (m, 1H) ppm. MS (ESI') m/z 658.2 [M+H]".

20

Synthesis of Compound 351

/Q/OCHch3 0 /@/OCHcha
ol -
W

MeOH

o
Facom Facom
3.51

3.50
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rom 3- (4- et hoxy-phenyl)-2-et hyl -qui noli ne, conpound 3.45 was prepared

3-yl et hyl -acetam de 114 3 June 2005 WD 02/083143 PCTI USQLl/ 4785@ Juma 2005
fro

foll owi ng the synthesis of conmpound 1.01 (IV - 1.01). yellow solid. 1H NWR

(
(

DVMBO, T=120C) 1.35 (t, 3H, J=6.80 Hz), 1.57 (m 3H), 2.94 (br,, 1H, 3.63
d, I'H J Vergosss)y 4 11 (g, 2H, J= 6.80 Hz ), 4.63 (RYTUMIPBG5 88 (m

1H, 7.07 (m 5H), 7.22 5 7.33 (m 3H), 7.58 (m 2H), 7.76 (t, 1H J= 7.6
Hz), 7.90 (d, 1H, J= 8 Hz), 7.80-8.12 (m 3H), 8.24 (m 1H). MS(ESI)
588..3 (MH). Synthesis of Conpound 3.46 F3 NF3C1 / O 10 3.46

(R - 2- ((N-3- Pi col yl ) BREA-UNt3RieelyNodettifiyeromethprepberylpgetyl)-bi noet hyl )
3-(4-triflu Rl | 'tﬂ&“-, 413 _ gungd 1 was

synt hesi zed%@i%%ltgylb-thﬁghﬁfel?m lééscrl g’ggf;@nﬁlifgasete% xcept that

4-trifl uor ormagwiphzeline-teae @F:5).uEeaisolyiop pheompourdl 310 (b0 pigetatrmali &, ' H NWVR

5 2 (m 1 HEe 0 Pl 8Py, gl gqges ity b0 ofibgtuily Fpectd gk Oy |1 )
(m IH), 7.8piv).biydoges Mas infto@@ed wsingditipllod. The ikturg was Slird Mgorodly, 8. 38 (t,
5.a7 o RESVY R Mgl e e s gy BYAEAGR R0, OO
02/ 083143 P@#/I8ed 104785 catalyst. The filtrated was evaporated in vacuo to give crude 6,

which was purified by silica gel chromatography to give 7.3 mg 3.51 as a white solid. 'H

10 NMR (DMSO-ds, T=120 °C) § 1.26 (d, J = 6.5 Hz, 3H), 1.79 (m, 2H), 2.34 (t, J=6.1 Hz,

2H), 2.88 (m, 1H), 3.29 (m, 3H), 4.62 (m, 2H), 4.70 (q, J = 8.8 Hz, 2H), 5.07 (m, 1H),

6.43 (s, 1H), 7.00 (m, 1H), 7.16 (m, 6H), 7.29 (m, 2H), 7.51(d, 1H), 8.41(m, 2H) ppm.

MS (EST") m/z 662.2 [M+H]".

15 Synthesis of Compound 3.52

N-{1-[3-(4-Cyano-phenyl)-4-ox0-3 4-dihydro-guinazolin-2-yi}-ethyl}-2-
(3-fiuoro-4-trifluoromethyl-phenyl}- N-pyridin-3-yimethyl-acetamide

3.52

20 Compound 3.52, white solid. 'H NMR (DMSO, T=120°C) 8.37-8.41(m,
2H), 8.12 (d, 1H, J = 7.2 Hz), 7.99 (m, 2H), 7.89 (m, 1H), 7.79 (m, 1H), 7.69 (d, 1H, J =
7.0 Hz), 7.53-7.61 (m, 4H), 7.09-7.23 (m, 3H), 5.23 (m, 1H), 4.68-4.81 (m, 2H), 3.65-
3.70 (m, 1H), 2.96-3.22 (m, 1H), 1.40 (m, 3H). MS (EST') 586.2 (MH").

119




(R)-2-((N-3-Picolyl)-N(4-trifluoromethyl phenylacetyl)-1-am noethg Jjune 2005
3-(4-(1-propynyl))-3H qui nazol i ne-4-one (3.47). Conpound 3.47 was

synt hesi zed wusing the nethod described for the synthesis of conpound 3. 07,
except that excess 5 anount of propyne gas was used in place of

trimet hyl sWoypgsesyl ene. 'H NVR (DMSO- d6, T=120 C) 1. RCT/PspaBR), 2. 09 (s,
3H, 2.89 (m 1H), 3.55 (m 1H), 4.72 (m 2H), 5.23 (m 1H), 7.18 (m 1H),
7.28 (m 2H), 7.55 (m 8H), 7.71 (m 111), 7.87 (m 1H), 8.11(d, J = 7.8
Hz, 1H), 8.37 (m 2H ppm M (ESI) mz 581.2 [ MtH +. 10 Synt hesi s of
Conpound 3.48 KEt Cl, Ns~ F3¢athesid of Cofipound 3.53
(R-2-((N-3-Picolyl)-N(4-trifluoronethyl pbenyl acetyl)-1-am noethyl) 15

3- (4- car boet hoxynet hoxy) - 3H qui nazol i ne-4-one (3.48). Conpound 3. 48 was
synt hesi zed using the nethod described in Fi gur except that 4-

(car boet hoxynet hoxy) ani | i ne was ed i o\ phenetidine. '"H NWR
(DVMBO-d6, T=120 O 1.24 (t, J :iz.l 3H),~ 1. (d, J = 5.4 Hz, 3H),

3.51 (br s, 1H), 4.21 (q, 2H),. 4.72 (br s, 2H), 4.78 (s, 2H),
5.22 (m 2H), 7.16 (m 3H), N}ﬁ\(a = 7.7 20 Hz, 2H), 7.44 (m | H),
J

l
7.54 (m 4H). 7.68 (m 2H . 7.86Nt. 0 Hz, 111), 8.10 (d, J = 7.0
Hz, 1H), 8.36 (br s, 2H) pp . 645. 2 [ M+tH] +. Synt hesi s of
Conpound 3. 49 00C 02N ) (gl 3VTcHyC~C H2N ( / CH2CF3 25 OyN | ~ H
DVE, H2 1 116 3 June 2005 1083143 PCT/ USQI / 47850

4-(2,2,2-trifluoroethoxy)aniline. To a m xture of 4-nitrophenol (1.39 g,

10 nol, 1.0 equiv’% fédﬁ%%]”%ls 13 |, 1.3 equiv) in 10 nL of dry
DMF was added 1-i'6dps Zior-aigpie XE lp‘gﬁ’ﬁ%ﬁ%h '"a% ol , 1.1 equiv.
The m xture was heatgég N nangi ejh Et( af.' " P)Eryl 5° :.rld | f of the initial
amount of K2CO3 and 1-io0do-2,2,2 5 tr3.831 uoroethane were added. The m xture
was stirred for another 24 h at 100 T. This was repeated once nore on the
third day. At the end of this 72 h reaction, the m xture was

Compound 3.53, white solid. "H NMR (DMSO, T=120°C) 8.35 (m, 2H),
8.10(d, 1H, J = 6.9 Hz), 7.86 (t, 1H, ] = 7.0 Hz), 7.70 (m, 1H), 7.41-7.31 (m, 3H), 7.29
(m, 2H), 7.16 (m, 8H), 6.94-7.00 (m, 3H), 5.26 (m, 1H), 4.71 (m, 2H), 4.36-4.41 (m, 4H),
10 3.44 (m, 1H), 3.05 (m, 1H), 1.39 (m, 3H). MS (ESI") 695.2 (MH").

Synthesis of Compound 3.54

N-(3-Cyano-benzyl)—N-{1-[3-(4-ethoxy—phenyl)-4-oxo-3,4-dihydro-quinazo!in-z-yl]-
ethyl}-2-(3-fluoro-4-trifluoromethyl-phenyl)-acetamide

_ 15 : 3.54
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cooled to roomtenperature and poured into 40 nL of water. The m)qg %\%05
extracted twice with 20 nL of diethyl ether. The conbi ned ether extra

was washed once with 40 nL of brine, dried over anhydrous Na2SO4, filtered
to renove drying agent, and 10 evaporated in vacua to yield 1.6 g of a
crude prodWéx02/883143i ght yell ow solid. 'H NVR (DVSO d6) perogm@esseJ = 8.8 Hz,
2H), 7.30 (d, J = 9.2 Hz, 2H), 8.26 ((d, J = 9.2 Hz, 2H ppm To a
solution of the crude 4-(2,2,2-trifluoroethoxy)nitrobenzene (1.6 g, 7.2
mmol, 1.0 equiv) in 40 nL of dichloronethane was added 0.4 g of a 5%

pal | ag| umdon 15 acti \&inqﬁul uﬁuasbprrh(t@soh@ 'HTOVR (DMEZﬁqemuw%g 1d—Mdf}pge=:1 g?s was
i ntroduce i ure was stirred vigorously for 48
h at room té?p@%aﬁ#@l A? t' grlv%)’lﬁsﬂfpflt( » (0w 4H), 542 (Bdéh: £ {8unmed, the
i i(t :JI‘ et was zH]),Iz:ua[@,ctH | ) 5. aa(dlt @13) &b '(rhelH)O% BeRvEDn, LA, gﬁ' J@d:jumt
catalys orated in vacuo to give a crude product as a
brown Ii ciw g%l%ﬂ “égzéﬁd\ﬁg?gkﬁ&& was purified by distillation at reduced
pressure to give 20 1.3 g of pure 4-(2,2,2-trifluoroethoxy)aniline as a
colorless liquid, which solidified upon cooling to 0 T b.p. 81-83 C at
0.5 ton; . 'H NMR (DVBO d6) 8 lﬂ@ﬁliefCOFN"gdnglz 4.76 (br s, 2H),
6.52(d, J =7.6 H, 2H), 6.76 (d, J = 7.6 Hz, 2H) ppm "0/ | CH2CF3 C O
Cl 25 3.49

(R -2-((N-3-Picolyl)-N-(3, 4-di chl orq[p P&t y1 ) - 1- ani noet hyl ) - 3- (4
(2,2,2-trifluoroethoxy)phenyl) - ng @ ne-4-one trifluoroacetate 117 3
June 2005 WD 02/083143 PCTNSO 50 (3 490F3000H) The trifluoroacetic
acid salt of conpound 3.49 was t he net hod described in
Figure 4, except that 4-(2,2,g-t |quo i"?;*Zamllne was used in place
of p-phenetidine, and that 3, 4- pire ic acid was used in place
of 4- trifluoronethyl phenyl a'pm 1H NI\/R O d6, T=120 C) 8 1.42
(br s, 3H, 3.50 5 (m IH), #75 (m 5H), 522(mIH) 7.03 (d, J =7.9
Hz, 1H), 7.27 (m 5H), 743dJ:82 7.50 (m 1H), 7.56 (t, J

Hz, (
= 7.4 Hz, 1H), 767-4|eoxe 1211 R § - 8.11 (d, J =7.6
Hz, 1 H), 8.42 (br Aéllg(rgnt:?ﬂﬂﬁ Zttlﬂpgay!}—zbygﬂl({ J()lnﬂ Z&‘%’é&f i :SILO

10 3.55

Compound 3.55, white solid. '"H NMR (DMSO, T=120°C) 8.10(d, 1H,J =
8.0 Hz), 7.86 (t, 1H, J = 7.2 Hz), 7.71 (m, 1H), 7.54-7.60 (m, 2H), 7.37 (m, 1H), 7.03-
7.11 (m, 5H), 6.76 (m, 1H), 6.70 (m, 2H), 5.28 (m, 1H), 4.61-4.63 (m, 2H), 4.10 (q, 2H, J
15 =7.0Hz),3.70 (s, 3H), 3.65 (m, 1H), 3.59 (s, 3H), 2.95 (m, 1H), 1.43 (m, 3 H), 1.36 (g,
3H, J=17.0). MS (EST’) 664.2 (MH").

Synthesis of Compound 3.56
o &t
o
Z N')\I/ =
F3 N\/Q,
oY

N-{1-[3-(4-Ethoxy-phenyl)-4-oxo-3 4-dihydro-pyrido[3,4- d)pyrimidin-2-yl)-
ethyl}-2-(4-ﬂuoro-3 tnﬂuoromethyi-phenyf) N-pynd|n-3-ylmethyl-acetam|de

20 356
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Synthesis of Conpound 3.50 'CHZC F3 \ JfQ-i I i ~\ 10 FSCO I A Pu¥e 2005

3.50 (R)-2-((N-3-Picolyl)-N(4-trifluoronethoxyphenylacetyl)-1-

am noet hyl )-3-(4-(2,2,2-trifluoroethoxy)phenyl)-3H 8-azaqui nazol i ne-4-one
(5). 15 Compound 3.50 was synt hesi zed using the nmethod described in Figure
13, except WORHSIH3 (2 2 2-trifluoroethoxy)aniline was BEEHSHMTH ace of

p- phenetidine. "H NWVR (DMSO-d6, T=120 C) 8 1.42 (m 3H), 3.51 (m 1H),

4.17 (m 1H), 4.77 (@omgound 856, v.#ﬂﬁtesald) ‘Hﬂlvﬁ@lz(mso 1%1'):0"05965( 1, 1H), 7.18

4 7 50
(m A0 7 B0 s 1 fi ks vﬁmzérasva%z(d[ﬁmr 5y, sy S50 (m,
3 51 OCH2CFgy, GrleHia O F3C
O F3C 3.50 t;';)’51 11?35’:3133 ﬁddﬁie{)’gggglb\% 3}97 0835 gdh/{478584’ 24,

(R) - 2- ( (N 3LP7O&1213)G0Nm¢ ) 286 (myd FO A5 KX 3ih éﬁ§ Ktaélétlﬁ 30 Hz). MS (EST")

am noet hy!| )Go%z(ﬂ/ﬂig 2,2-trifluoroethoxy)phenyl)-3H5,6,7,8-tetrahydro- 8-
azaqui nazol i ne- 4 one (3 51). To a solution of conmpound 3.50 (10 ngy, 15

nol, 1.0 5 equiv) in 1.0 nL of I\/EC]-I was added 10% Pd on activated carbon (2

nmg, 1.9 linmol, 0.13 equiv). égg%? wﬁﬁoﬁﬂjgpuced using a balloon. The
m xture was stlrred wgorously g roomtenperature. The m xture

was diluted with 5 nmL of dichl ororrethane and filtered to renmoved catalyst.
The filtrated was evaporated in vac e,crude 6,

*Qa

2-(3-Fluoro-4-triflucromethyl-phenyl)- N-{1-[3-(4-methoxymethyl-phenyl)-4-oxo-
3.4-dihydro-quinazolin-2-yl]-ethyl}- N-pyridin-3-ylmethyl-acetamide

10 _ 3.57

F3

Compound 3.57, white solid. '"H NMR (DMSO, T=120°C) 8.36 (m, 2H),
8.10 (s, 1H, J = 8.1 Hz), 7.87 (t, 1H, ] = 7.0 Hz), 7.71 (m, 1H), 7.47-7.61 (m, 6H), 7.07-
7.19 (m, 4H), 5.23 (m, 1H), 4.71 (m, 2H), 4.50 (s, 2H), 3.58 (m, 1H), 3.37 (s, 3H), 2.90
15 (m, 1H), 1.43 (m, 3H). MS (ESI") 605.3 (MH").

Synthesis of Compound 3.58
L,
NJ‘\I/ =
e 0

NH{1-[3-{4-Ethoxy-phenyf)-4-oxo-3,4-dihydro-quinazolin-2-yij-ethyl}-2-
(4-fluaro-3-trifiuoromethyl-phenyl)- N-(5-methyl-pyridin-3-yimethyl}-acetamide

20 3.58
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whi ch was purified by silica gel chromatography to give 7.3 3. %ﬁjﬁ}é?goos
white solid. 1H 10 NVR (DMSO-d6, T=120 C) 8 1.26 (d, J = 6.5 Hz

(m 2H), 2.34 (t, J =6.1 Hz, 2H), 2.88 (in, 1H), 3.29 (m 3H), 4.62 (m
2H), 4.70 (q, J = 8.8 Hz, 2H), 5.07 (m 1H), 6.43 (s, 1H), 7.00 (in, 1H),
7.16 (m o6wpo2Agsrg (m 2H), 7.51(d, 1H), 8.41(m 2H) pPON/USOMBISEES] ) m z
662.2 [ M+H +. 15 SyntheS|s of Corrpound 3.52 O \ NN~ FI N F3/ O

(311 oot oo &t (11 bor o ERIPA S iR fi‘ﬁ#ﬁ@%%% el M iz 5 5
(28 cigpogngmrﬁz,smhuﬁ)mmh IH)I,-WBW&(IE)’,S(E(E—MQ@);% 1317;8:0411(7 65% 813
= 7.0 H): %g% 4?3’)"73%?1??%? gél%‘H)ﬂ? 7(73’538(*7“ ég} (’w 73‘H)(*“ %ﬂnglév )
EESSIB) 4531 ( #6821, (m32f@540%3(q7ﬂ{(m70H&},322~968@n212{)(mo i 0}11/ 37033% (uS nnt ﬁgl)s | SI\/S
of Conpo a3 g 147 3y LA 03 - i) oS (g BB k) ’

N (1-{4- Oxo- 3-[ 4- (2- phenoxy- et hoxy) - phenyl ] -3, 4-di hydro-qui nazolin-2-yl}-
et hyl ) - N-pyri di n- 3-yl net hyl - 2 (4-trifluoronmethoxy-phenyl)-acetamde 5 3.53
Conpound 3.53, white solid. ' Pynkesisobtgmpoynd38d) g 35" (m 2H), 8.10 (d,
1H J = 6.9 Hz), 7.86 (t, 1HJ:70Hz)770(m1H) 7.41-7.31 (m 3H),
7.29 (m 2H), 7.16 (m 8H), 6.94-7.00 (m 5,26 (m 1 H, 4.71 (m

2H), 4.36-4.41 (m 4H), E

N-(4-Diethylaminomethyi-benzyl)- N-{14{3-(4-ethoxy-phenyl}-4-oxc-3,4-dihydro-
quinazolin-2-yi]-ethyl}-2-(4-fluoro-3-trifluoromethyl-phenyl}-acetamide

10 3.59

Compound 3.59, white solid. "H NMR (DMSO, T=120°C) 8.07 (d, 1H, J =
8.0 Hz), 7.85 (¢, 1H, J = 6.9 Hz), 7.70 (m, 1H), 7.54 (m, 1H), 7.27-7.38 (m, 4H), 7.04-
7.09 (m, 7H), 5.28 (m, 1H), 4.68 (m, 2H), 4.09 q, 2H, J = 6.9 Hz), 3.49-3.58 (m, 3H),
15 2.90 (m, 1H), 2.46-2.51 (m, 4H), 1.43 (m, 3H), 1.35 (t, 3H, ] = 6.9 Hz), 0.96 (t, 6H, T =
7.0 Hz). MS (ESI") 688.5 (MH™).

Synthesis of Compound 3.60

Ejiv /@/OEt
NZ N’)\l/
ORARY

N-{1-[3-(4-Ethoxy-phenyl)-4-oxo-3,4-dihydra-pyrido[2,3- dpyrimidin-2-yl]-
20 ethyl}-N-(2-morpholin-4-yl-ethyl)-2-{4-trifluoromethoxy-phenyl}-acetamide
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10 3.44 (m 1H), 3.05 (m 1H), 1.39 (m 3H). M5 (ESr) 695.2 ('VH+)3June2005
Synt hesis of Conmpound 3.54 Ol Et FN F3CI1 / O
N ( 3- Cyano- benzyl ) - N- (1-[ 3- (4- et hoxy- phenyl ) -4-o0x0-3,4-d i hyd ro-q
ui nazolin-2-yl]- ethyl}-2-(3-fluoro-4-trifluoronethyl-phenyl)-acetamde 15
3.54 120 3wauness2305 WO 02/ 083143 PCT/ USOI / 47850 Conpeandsidaisdes white
solid. "H NWR (DVMSO, T=120C) 8.10 (d, I H J = 7.5 Hz), 7.86 (t, |I H,
J=7.1 Hz), 7.40-7.71(m 9H), 7. 10 (m ASI[—]I) 525 (m | H, 4.77 (m 2H),
4.12 (q, 2H, J = 7.0 Hz), 3.61 (m | %3.05 (m 1H, 1.43 (m 3H), 1.36
(t, 3H J =57.0 Hz). M5 (ESI) 629 2 (MH). Synthesis of Conpound 3.55 O\
Et NYi O F\ N d?ﬁﬁo I 1. bel
N- (3, 4- Di net hoxy- ben OW s PEPHEd S RPUBRLIRIcheme 11 bsloy. Mfehydro- q
ui nazol i n- 2syitd ‘IQNMRODI\ZS(DBHIP.@?GD 0.06Hcoh, 1A, ST ER Y Y158 pheany)) ).410@et ami de 10
35560 ou 1 T=120() 8. d, H J= 8.0

758 ( aE0. J¥rplin; b, DBe-rlo bl Dra Yih TG BBty 2 s
411H%s1 Z gg (Eﬁﬂllm,('JH) :590(,m( GHYS li()rm\_]azoll(iéﬂ 6Hﬁ11@(nﬁ ;Bﬁ-l),leBG(t ?}QBE(ZDMIH%H%SS (m 11,

g, = 7. S, m
3.59 (s, H?%Sé%g“@ﬂ{%ll-i) 1.43 (m 3 H) 1.36 (q, 3H J = 7.0). M5 (ESI)
664.2 (IWMH ). Synthesis of Conmpound 3.56 O1I \ Et N
) Scheme 11

0 /@OE( OFEt
{MeO),CHCHO D/
[Y% - -~ (X
- . P -
N NJY . /H/ OMe

Na(OAc)3BH, DCE

NH, | HNv(O
Me

TsOH
AICH,CO,H (j\)i( _

Me
1:9 water / acetone, 65°C
- EDC, HOBt, NMM, DMF AW \/E

10

Morpholine |
N" "N 0 Na(OAc)sBH, DCE N
N, . ) ' A \/\N
A,/\‘.r \/ILH I/E/ Q
0
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Fs N CF O N-{1-[3-(4-Ethoxy-phenyl)-4-o0xo0-3, 4-di hydro-pyrido[ 3,4-

d] pyrimdin-2-yi]- ethyl)-2-(4-fl 3 June 2005
uor o- 3-trifluoronet hyl - phenyl)-N-pyridin-3-yl nethyl -acetam de 20 3.56 121

3 June 2005 WO 02/083143 PCTI USOL/ 47850 Conpound 3.56, white solid. tH NWR
(DVBO, T=180@»08106 (s, 1H), 8.70 (d, IH J = 5.1 Hz) pcBuShaiss?7 (m 2H),
7.90 (d, 1H J =5.1 Hz), 7.55 (m IH, 7.41 (m 3H), 7.28-7.33 (m 1H),
7.07-7.19 (m 4H), 5.28 (m IH, 4.74 (m 2H), 4.10 (q, 2H J = 7.0 Hz),
3.60 (m 1H), 2.86 (m |H), 1.Systhesisofffempoundd.6lt 3H J = 7.0 Hz). MS
(ESI+) 5 606.2 (MH). Synthesis of Conpound 3.57 | NN F\ OW\\"ii

F3 :

2- (3-Fl uoro-4-t (fl uoronet hyl - phenyl ) - N- { 1- [8EY{ 4- net hoxynet hyl - phenyl ) - 4- oxo
- 3, 4-di hydr o- qui nazol i n-2-yl ] - et hyk}- ridi n- 3-yl net hyl - acet ani de 10
3.57 Conpound 3.57, white solid. 1 R¢DMSO, T=120C) 8.36 (m 2H), 8.10

(s, IH J =8.1Hz), 7.87 (t, JJ=N7.0 HZ), 7.71 (m 1H), 7.47-7.61 (m
6H), 7.07- 7.19 (m 4H), 5.23 |Pm,/)\j: 2H), 4.50 (s, 2H), 3.58 (m
1.

1H), 3.37 (s, 3H), 2.90 15 (m 1H), 3 (b ¥H) . M5 (ESI) 605.3 (MW.
Synt hesi s of Conmpound 3.58 O I\ \ir/ }"F3\ N\ N FI / O
FsC _O
N-{1-[4-(4-Ethoxy-phenyl}-5-oxo-1-phenyl-4,5-dihydr

o0-1H-[1,2 4]triazol-3-y(}-ethyl}-N-pyridin-
3-yImethyl-2-{4-trifluoromethyl-phenyl)-acetamide

3.61

3.61 was synthesized following the generic synthetic scheme for the
5  synthesis of triazolinones (Figure 9) to yield a colorless solid. 'HNMR (ds-DMSQ; T=

120°C) 5 8.57 (d, ] = 14 Hz, 2H), 7.91 (s, 1H), 7.90 (d, J = 8.0 Hz, 2H), 7.58 (s, 1H),
7.57(d,J=8.4Hz, 2H), 741 (t, } = 7.6 Hz, 2H), 7.35 (d, F = 8.4 Hz, 2H), 7.27 (t, ] = 7.6
Hz, 1H), 7.24 (d, ] = 7.6 Hz, 2H), 7.09 (d, J = 8.8 Hz, 2H), 5.50 (s, 1H), 4.73 (d, 1 = 16.8
Hz, 1H), 4.63 (d, J = 16.8 Hz, 1H), 4.12 (q, = 6.8 Hz, 2H), 3.67 (d, J = 16.0 Hz, 1H),

10 331 (brs, 1H), 1.48 (d, ] = 6.8 Hz, 3H), 1.37 (t, J = 6.8 Hz, 3H) ppm. MS(ESI") 602.2
(MH"). |
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N{ 1- [ 3- (4- Et hoxy- phenyl ) - 4- oxo- 3, 4-d i hydro-qu inazolin-2-yl]-ethy }; 2
(4-fluoro-3-t(fluoronethyl-phenyl)- g JU%‘e 2005
N- (5- et hyl - pyridi n-3-yl nethyl)-acetam de 20 3.58 122 3 June 2005 WO

02/ 083143 PCT/ USOL/ 47850 Conpound 3.58, white solid. 'H NVR (DVMBO, T=120C)
8.20 (d, 1wpodoss1431. 0 Hz), 8.17 (s, 1H), 8.09 (m |IH), p@r/BSkmso 1H), 7.72
(m IH, 7.56t, 1H J =7.2 Hz), 7.38-7.40 (m 3H), 7.29-7.34 (m 1H),
7.17 (m 1H, 7.03-7.11 (m 3H), 5.27 (m 1H), 4.68-4.71 (m 2H), 4.09 (q,
2H, J = 7.0 Hz), 3.52-3.58 (m IH), 2.90 (m 1H), 2.07 (s, 5 3H), 1.44-1.47
(m 3H), 1.34 (t, 3H, J = 7.0SyighesisnbCompoyndsdi6k 2 (MH ). Synthesis of
Conpound 3.59 fi | d~N1Et [ Et z N F3N Flc,/

N- (4- Di et hyl am nonet hyl - benzyl ) -

N-[ 1- [ 3- (4- et hoxy- phenyl ) - 4- oxo-

ui nazol i n-2-yl]-ethyl }-2- (4- quo 0-3- P‘lfluororrethyl phenyl ) -acetanide 10
3.59 Conpound 3.59, white solid. T=120C) 8.07 (d, 1H, J =

8.0 Hz), 7.85 (t, 1HJ-69,_-|dz)770 754(m1H) 7.27-7.38

(m 4H), 7.04- 7.09 (m 7H), 768 (m 2H), 4.09 g, 2H, J =

6.9 Hz), 3.49-3.58 (m 3H) 1' (m IH) 246251(m 4H), 1.43 (m
3H), 1.35 (t, 3H, J = 6. 0 Hz). M5 (ESI) 688.5

(MH). Synthesis of Co )?: k lH- 3 =11 O
N-{1-[ 3-(4- Et hoxy- pheny y;ﬁ,,,hy élhyﬁlk{ée&a 3- d] pyri m din-2-yl]
20

et hyl ) - N- (2- nor phol i'n-4-yl -ethyl ) -2- (g ri fl uor omet hoxy- phenyl ) - acet ani de
s X
3.62 was synthesized following the synthetic scheme for 8-

azaquinazolinones (Figure 13) to yield a faint yellow solid. '"H NMR (ds-DMSO; T=120°
C) 9.02(dd, ), =2.0Hz, J,=4.4 Hz, 1H), 8.57 (brs, 1H), 8.51 (brs, 1H), 8.50 (dd, J;
= 1.6 Hz, J, = 8.0 Hz, 1H), 8.02 (m, 2H), 7.94 (br s, 1H), 7.83 (br s, 1H), 7.67 (br's, 1H),

10 7.60(dd, ], =4.4 Hz, J, = 7.6 Hz, 1H), 7.50 (br s, 1H), 7.44 (d, ] = 8.4 Hz, 1H), 7.42 (d,J
=6.8 Hz, 1H), 7.30 (dd, J, =J, = 8.8 Hz, 1H), 523 (q, ] = 6.4 Hz, 1H), 4.96 (d, J=18.0
Hz, 1H), 4.86 (d, ] = 18.0 Hz, 1H), 3.70 (d, ] = 16.4 Hz, 1H),3.39 (brs, 1H), 1.42 (d,] =
6.4 Hz, 3H) ppm. MS(ESI’) 587.3 (MH").
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123 3 June 2005 W6 021083143 PCT/ USOL/ 47850 3.60 Conpound 3. 60
prepared as outlined in Schene 11, below. White solid. rH NWR (D@gune 2005
T=120C) 9.00 (m 11-1), 851 (m IH, 7.58 (m 1H), 7.41 (m 5 1H),

7.18-7.26 (m SH), 7.04-7.10 (m 2H), 5.16 (m 1H), 4.11 (q, 2H, J =7.0

Hz), 3.40-w8.023(4n 7H), 2.90 (m 1H), 2.30-2.40 (m 6krT/USB14%Bs( m 3H),

1.36 (t, 3H J =7.0 Hz). M5 (ESI+) 626.4 (M—|) Schene 11 10 O OBt OR |

I (MO 2CHCHO \ N | i NNNa( D&éBH DCE Ove. NH2 HN M= O | OEt Ar CH2CO2H
N N- TSOH Me EDC, HOBt, NwMVSYRRbesinelComppuad 388er/ acetone, 65C O O Et

O Et Mrpholine NNNN Ar~N O Na(OAc)3BH, DCE A NON H O 124 3 June

2005 WD 02/083143 PCT/ US01/ 47850

N-{1-[3-(4-Ethoxy-phenyl}-4-ox0-3,4-dihydro-pyrido
[2,3-djpyrimidin-2-yl)-ethyl}-2-(4-flugro-3-trifiuoro
methyl-phenyl)- N-(1H-indol-3-ylmethyl)-acetamide

3.63

5 Compound 3.63 was synthesized following the synthetic scheme for 8-
azaquinazolinones (Figure 13) to yield a colorless solid. "H NMR {ds-DMSO; T = 120°
C)89.01(dd, )1 =1.6Hz,J;=44Hz,1H), 844 (dd,J,=1.6 Hz, ], = 7.6 Hz, 1H), 7.55
(dd, J, = 4.8 Hz, I, = 8.0 Hz, 1H), 7.48 (4, J = 8.0 Hz, 1H), 7.35-7.44 (m, 3H), 7.32 (d, ] =
8.4 Hz, 1H), 7.27 (d, ] = 8.8 Hz, 1H), 6.93-7.12 (m, 5H), 6.87 (dd, J, =J, = 4.0 Hz, 1H),

10 5.25(q,J=6.4Hz, 1H),4.82 (d,J=16.4 Hz, 1H),4.71 (d, J= 16.8 Hz, 1H), 4.09 (g, ] =
7.2 Hz, 2H), 3.64 (d, ] = 15.6 Hz, 1H), 2.98 (br m, 1H), 149 (d, J = 6.8, 3H), 1.35 (¢, =
6.8 Hz, 3H) ppm. MS(EST) 666.2 (MNa").
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Synthesis of Compound 3.61 CEt N W MNN F3CI O
N-{1-[ 4- (4- Et hoxy- phenyl)-5-o0x0-1I-phenyl -4,5-di hydr o-1 3 June 2005
H[1,2,4]triazol-3-yl]-ethyl}-Npyridin-
3-ylnethyl -2-(4-trifluoronethyl-phenyl)acetamide 3.61 3.61 was
synt hesi zewoftahd3oimi ng t he generic synthetic schene for ptiresdvamynt hesi s of
triazolinones (Figure 9) to yield a colorless solid. "HNW (d6-DVMSO, T =
120 ¢) S 8.57 (d, J =14 Hz, 2H), 7.91 (s,1 H), 7.90 (d, J = 8.0 Hz, 2H),
7.58 (s, IM 7.57 (d, J =8.4 Hz, 2H), 7.41 (t, J =7.6 Hz, 2H), 7.35 (d,
J =8.4 Hz, 2H), 7.27 (t, J %Btt@snsb?ﬁmﬁﬂ&rhdﬁﬂm (d, J =7.6 H, 2H), 7.09
(d, J = 8.8 Hz, 2H), 5.50 (s, 1H) 4.7 (d J =16.8 Hz, 1H), 4.63 (d, J =
16.8 Hz, 111), 4.12 (q, J = 6.8 Hz, 2H), 3./ (d, J:160Hz,1H), 10
3.31 (br s, 1H), 1.48 (d, J = 6.8 5@1 37 (t, J = 6.8 Hz, 3H) ppm
MS(ESI') 602.2 (MH). 125 3 J 02/ 083143 PCT/ US01/ 47850
Synt hesi s of Conmpound 3.62 O gy M FSCNNN F O
(R -N-{1-[3-(4-Cyano-phenyl) - 4- (Non\BJ\ltf I'hydro pyrido[2, 3-d]pyrim
i din-2-yl]-ethyl}-2-(4-fl uofsC3-
met hyl - phenyl ) - N- pyri di n- 3-yl cet amd/\l 3 62 5

F

{R)-N-{14{3-{4-Ethoxy-pheny!)-4-0x0-3,4-dihydro-pyrido[2,3-
cdpyrimidin-2-yl]-ethyi}-2-(4-fluoro-3-triflusromethyl-phenyl)-
N-[2-{4-methyl-piperazin-1-yl)-ethvli-acetamide

3.04

5 Compound 3.64 was synthesized foowing the synthetic scheme for 8-
azaquinazolinones (Figure 13) to yield a yellow glassy solid. 'H NMR (dsDMSQ; T=
120°C) 8 9.02 tdd, Ji=1.6Hz, J;=4.4 Hz, 1H), 8.52(dd, ], =2.0 Hz, J, = 8.0 Hz, 1H),
7.59 (dd, J; = 4.4 Hz, J, = 7.6 Hz, 1H), 7.38-7.52 (m, 3H), 7.32 (dd, J; = J, = 10.4 Hz,
1H), 7.28 (d, J = 9.2 Hz, 1H), 6.90-7.04 (m, 2H), 5.14 {q, J = 6.4 Hz, 1H},4.09(q, ] = 6.8

10 Hz, 2H), 3.48-3.72 (br m, 3H), 3.02-3.17 (br m, 4H), 2.77-2.98 (br m, 5H), 2.67 (s, 3H),
1.51(d, J=6.4 Hz, 3H), 1.35 (t, J = 6.8 Hz, 3H) ppm. MS(ESI") 641.3 (MH").

Synthesis of Compound 3.65

{R)-N-{1-[3-(4-Ethoxy-phenyl)-4-oxo-3,4-dihydro-pyrido
f2,3-d]pyrimidin-2-yl]-ethyl}-2-(4-fluorc-3-triflucromethyl-
phenyl}-A-thiophen-2-ylmethy!-acetamide

15 3.65

Compound 3.65 was synthesized following the synthetic scheme for the

generic synthesis of 8-azaquinazolinones (Figure 13) to yield a colorless solid. 'H NMR
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3.62 was synthesized followi ng the synthetic scheme for 8- -
azaqui nazol i nones (Figure 13) to yield a faint yellow solid. 'H NI\%{June 2005
(d6-DVMsG, T=120 C) 9.02 (dd, J, = 2.0 Hz, J2 = 4.4 Hz, 1H), 8.57 (br s,

IH), 8.51 (br s, 1H), 8.50 (dd, J, =1.6 Hz, J2 = 8.0 Hz, 1H, 8.02 (m
2H), 7. 94 (vhrnzmssnﬂ;l—i) 7 83 (br s, 1H), 7 67 (br s, 1H) pcixﬁso]mfx@o(dd J, =
4.4Hz, = 7.6 Hz, 1H), 7.50 ( brs ,744dJ 8.4 Hz, 1H), 7.42

i S (@-ﬁls&['% 6270“338%” %fﬁb“ﬁ(& & H%Jag’m%%z@%b‘](& e

A

1H) 4
587 3Hf 1F|759@id3f?=(4;8H§J2()=Lﬁ)SHz,llfg274ﬁ(,d T he Héygu/sz?%aggmﬁ Lﬂﬁi s of

: nthesis o
Compound 3, 6 74pRnatBer 8 W= KBz A 6. {7 2 piacliy, € e ot oK
N[l [3 (4- Eizdn@xy lmi)&mB'(brsArQHPzI@Sﬁ Gihhm{zO?HKBlsder[SZIHﬁzdﬂl(h\‘E'I'H)d
i n-2- yI) eth zd ;5 oro-3-trifluoro ,l%s %&
7 ol 85yl Kbk 5 Ree i 43 - 6815, B0 mpB AP BB MR HoRE2 zed
fol |l ow ng t@ma?y_nt hetic scheme for 8- azaqui nazolinones (Figure 13) to
yield a colorless solid. "HNW (d6-DVsG T = 120 C) 59.01(dd Ji=1.6Hz J2
=4.4Hz, 1H, 8. 44 (dd, J = 1.6 Hz, J2 = 7.6 HzlH) 7.55 (dd, J, = 4.8 Hz, J2 =
8.0 Hz, 1 H), 7.48 (d, J = ms.sof&mpzuﬁﬁsawél (m 3H, 7.32 (d, J =
8.4 Hz, 1H), 7.27 (d, J 88 , 6.93-7.12 (m 5H), 6.87 (dd, J1 = J2
= 4.0 Hz, 1H), 105.25(q, J 64Hz IH), 4.82 (d, J = 16.4 Hz, |IH), 4.71
(d, J = 16.8 Hz, 1H), 4.09 (q, J= 7.2 H, 2H), 3.64 (d, J = 15.6 Hz, 1H),

2.98 (br m IH), 1.49 (d, J = 6.8, , SE(t, J = 6.8 Hz, 3H) ppm
MS(ESI') 666.2 (IVENa). 127 3 June 200
R

(R)-N-[2-{tert-Butyl-methyl-amino)-ethyl]- N-{1-{3-(4-ethoxy-
phenyl}-4-oxo-3,4-dihydro-pyrido[2,3- d)pyrimidin-2-yl}-
ethyl}-2-{4-fluoro-3-trifluoromethyl-phenyl)-acetamide

10 ' 3.66

Compound 3.66 was synthesized following the syﬁthetic scheme for the
generic synthesis of 8-azaquinazolinones (Figure 13) to yield a yellow glassy solid. 'H
NMR (ds-DMSO; T = 120° C) 5 9.00 (d, ] = 2.4 Hz, 1H), 8.52 (d, ] = 7.6 Hz, 1H), 7.90

15 (dd,J, =4.4 Hz, J, =7.6 Hz, 1H), 7.41-7.54 (m, 3H), 7.37 (d, J = 11.6 Hz, 1H), 7.32 (dd,
Ji =1, =92 Hz, 1H), 7.04-7.18 (m, 2H), 5.10 (br s, 1H), 4.12 (q, J = 7.2 Hz, 2H), 3.90-

4,06 (m, 1H), 3.62-3.84 (m, 1H), 3.40-3.60 {m, 1H), 2.96-3.14 (m, 1H), 2.74 (s, 3H), 1.52
(d, ] = 6.4 Hz, 3H), 1.36 (s, 9H), 1.34 (t, ] = 7.2 Hz, 3H) ppm. MS(ESI") 628.4 (MH*).
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[ WD 02/ 053143 PCTI USQOL/ 47550 Synt hesis of Conmpound 3.64 0 N OR Ve

F)/ O\ M F3C N ON, 3 Yulffe 2605
(R -N{1-[ 3-(4- Et hoxy- phenyl) - 4- oxo- 3, 4-di hydr o- pyri do[ 2, 3- d] pyrimd
in-2-yl]-ethyl}-2-(4-fluoro-3-trifluoronethyl-phenyl)

N ( 2- (4- mewoykmegigper azin-1 -vl)-ethvii-acetam de 3. 64pchussamesind 3. 64 was
synt hesi zed followi ng the synthetic schene for 8 azaqui nazolinones (Figure
13) to yield a yellow glassy solid. IHNW (d6-DMsSO, T = 120 C) S 9.02

(dd, J, = 1.6 Hz, J2 = 4. 4 Hz, 1H), 8.52 (dd, J, = 2.0 Hz, J2 8.0 Hz,

iH, 7.59 (dd, J1 = 4.4 Hz, 7.38-7.52 (m 3H), 7.32 (dd,
J1 =32 =10.4 H, 1H), 7.28 gg"éies'z"ﬁcmﬂ"m"" M 6.90-7.04 (m 2H. 5. 14
(q, J = 6.4 Hz, 1H), 4.09 (q, 5 5.8 10 He, 2H) '3.48-3.72 (br m 3H),
3.02:3.17 (br m- 4t 2.77-2.98 (br m 5H), @67 (s, 3H, 1.51 (d, J = 6.4
Hz, 3H), 1.35 (t, J = 6. 3H) p Sl) 641.3 (MH .  Synthesis of

|

8 Hz,
Compound 3.65 0 OEt &-NAyMe I / 0 (R-N(1 -[3-(4-Eth
oxy- phenyl ) - 40x0-3,4-d i hydro-p
3-d] pyri mdin-2-yl]-ethyl}-2-(4- NLI /Lﬁfwl’ Nluo r omet hyl -
phenyl ) - N-t hi ophen- 2-yl m et hgic.acgt ani d fﬂ? Cormpound 3. 65 was
synt hesi zed foll owi ng the synthg sdhene for the generic synthesis of
8- azaqui nazol i nones (Figure 1% ylgld a colorless solid. tHNVR 128
(R)-N-{1-[3-(4-Ethoxy-phenyl}-4-0x0-3,4-dihydro-
pyridof2,3-d]pyrimidin-2-yij-ethyl}-2-(4-fluoro-3-
trifluoromethyl-phenyt)- N-(1-methyl-1H-pyrazol-
4-yimethyl)-acetamide

3.67

Compound 3.67 was synthesized following the synthetic scheme for the
5  generic synthesis of 8-azaquinazolinones (Figure 13) to yield a colorless solid. 'H NMR
(ds-DMSO; T =120° C) $9.04 (dd, J, = 1.6 Hz, J,= 4.4 Hz, 1H), 8.50(dd, J; =2.0 Hz, J;
=7.6 Hz, 1H), 7.58 (dd, ]; =4.4 Hz, J, = 8.0 Hz, 1H), 7.40 (d, ] = 6.8 Hz, 2H), 7.36-7.45

{(m, 1H), 7.30 (dd, J; = J, = 10.4 Hz, 1H), 7.27-7.34 (m, 1H), 7.08 (d, J = 8.4 Hz, 2H),

7.02 (d, J= 6.8 Hz, 1H), 5.23 (br s, 1H), 4.50 (d, J = 15.6 Hz, 1H), 4.43 (d, ] = 15.6 Hz,

10 1H),4.09(q, ] =6.8 Hz, 1H), 3.67 (s, 3H), 2.93 (br s, 2H), 1.49 (d, J = 6.4 Hz, 3H), 1.35
(t,J= 6.8 Hz, 3H) ppm. MS(ESI’) 609.3 (MH"), 631.2 (MNa").
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3 June 2005 WO 02/083143 PCT/ USOL/ 47850 (d6-DMSO, T =120 C) S 9. T
2.8, IH), 8.50 (dd, J1 =1.6 Hz, J2 =7.6 Hz, IH), 7.59 (dd, Jlging(@%‘?()ﬂE
J2 = 7.6 Hz, 1H), 7.43 (d, J = 84Hz|H),738(d J =6.4 H, IH,
7.34-7.47 (m IH), 7.09 (d, J = 8.0 H, IH, 6.99 (d. J = 7.2 H, 1H),

6. 66- 6. 92 WR028N43 5 26 (br s, 1H), 4.83 (br s, 2H), BCDBsKig?sy = 7.2 Hz,
2H), 3.56 (br s, 1H), 2.98 (br s, 1H), 5 1.52 (d, J = 6.8 Hz, 3H), 1.33 (t,

J =6.8 Hz, 3H) ppm MS(ESI) 611.2 (MHd), 633.2 (IvfNa+) Synthe5|s of

Corrpound 3.66 OOR NNNMM F3C\ N-~N~M F I / OM (R-N[2-(tert-B
utyl - met hyl - am i no) - et hyl ] - N- {S¥n{u3si§ éf Coinfjxixd 3.68

phenyl ) - 4oxo0- 3, 4-di hydro-pyrido[ 2, 3- d}pyrimdin-2-yl]-

ethyl }-2-(4-fluoro-3-t(fluoronethyl-phenyl)-acetam de 10 3.66 Conpound
3.66 was synthesized follow ng the synthetic scherre for the generic

synt hesi s of 8-azaqui nazol i nones (Figurg 1 Klield a yel l ow gl assy
solid. 1H NWR (d6-DVMSO, T = 120C) 900 = 2.4 Hz, 1H), 8.52 (d, J
= 7.6 Hz, 1H), 7.90 15 (dd, J, —76’;4& 1H) 741 7.54 (m
3H), 7.37 (d, J =11.6 Hz, | H), 7.04-7.18
(m 2H), 5.10 (br s, IH, 4.12 ch— : 90 406(m 1H),
3.62-3.84 (m 1H), 340360(m - 1 2.74 (s, 3H), 1.52

(d, J = 6.4 Hz, 3H), 1.36 (s, 4 @, J:72Hz "3H) ppm MS(ESQ)
628.4 (MH#). 129 3 June 2005 \/\602/ 083143 PCT/ USOL/ 47850 Synt hesi s of

Conmpound 3.67 O/ | OFfg)-\Na-Dinfdtn)iffRino-benzyl)- N{1-[3-(4-ethoxy-phenyl)
-4-0x0-3,4-dihydro-pyrida[2, 3- d]pyrimidin-
2-yl]-ethyl}-2-(4-fluoro-3-triflucromethyl-phenyl)-acetamide

3.68

Compound 3.68 was synthesized following the synthetic scheme for the

generic synthesis of 8-azaquinazolinones (Figure 13) to yield a yellow glassy solid. 'H
NMR (ds-DMSO; T =120°C) §9.00(dd, J, =2.0Hz,J; =44 Hz, 1H), 8.44 (dd, ], =
2.4 Hz, J, =84 Hz, 1H), 7.56 (dd, J, = 4.8 Hz, J, = 8.0 Hz, 1H), 7.33-7.44 (m, 3H), 7.28

10 (dd,J, =J.=10.4 Hz, 1H), 7.06 (dd, ], =J, = 8.8 Hz, 1H), 7.05 (d, J = 5.2 Hz, 2H), 6.95
(d, J=8.4 Hz, 2H), 6.52 (4, Y =7.2 Hz, 2H), 5.27 (4, ] = 6.4 Hz, 1H), 4.65(d, ] = 16.4
Hz, 1H), 4.48 (d, § = 16.4 Hz, 1H), 4.10 (g, ] = 6.8 Hz, 2H), 3.58 (d, J = 15.2 Hz, 1H),
2.90 (brs, 1H), 2.82 (s, 3H), 1.45 (d, ] = 6.4 Hz, 3H), 1.35 (t, ] = 6.8 Hz, 3{) ppm.
MS(ESI") 670.3 (MNa®).

15
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N "~"'"NMe F3C I/ OF (R-N1-[3-(4-Ethoxy-phenyl)-4-o0xo0-3, 4-(di
pyrido[2, 3-d]pyrimdin-2-yi]-ethyl}-2-(4-fluoro-3- BdJ%?OOS
trifluoronethyl-phenyl)-N(1-nmethyl-1 H pyrazol 4-ylnethyl)-acetam de 3.67
Compound 3. 67 was synt hesi zed follow ng the synthetic schene for the 5
generi c sywbhesssmszof 8-azaqui nazolinones (Figure 13) tecyuslidisse col orl ess
solid. 1H NVR (d6-DVMSO T =120 C) S 9 04 (dd, J, =1.6 Hz, J2= 4.4 Hz, I H),
8.50 (dd, J, = 2.0 Hz, J2 =17. 1 H, 758(dd J1 = 4.4 H, J2 =8.0
Hz, IH), 7.40 (d, J = 6.8 Hz, Szm!jles-mf@mpowsi-'*@n IH), 7. .30 (dd, J1 = J2 =
10.4 Hz, IH), 7.27-7. 34 (m 1H), 7.08 (d, J = 8.4 Hz, 2H), 7.02 (d, J =
6.8 Hz, IH), 5.23 (br s, IH, 4.50 (d, J = 15.6 Hz, 1H), 4.43 (d, J = 15.6
Hz, 10 1H), 4.09 (g, J = 6.8 Hz, 1H) 3.67 (s, 3H), 2.93 (br s, 2H), 1.49
(d, J =6.4 H, 3H, 1.35 (t, J 6.8 Hz, 3@[}1 ppm MS(ESI) 609.3 (M1'),
631.2 (MNa). 130 3 June 2005 WO 02/ 083 / USOL/ 47850 Synt hesi s of
Compound 3.68 Okt Ol N M N FSC Nt FO

(R) - N-(4-Di net hyl am no-benzyl)- [N{ I} 3“ et hoxyAphenyl )
- 4- ox0- 3, 4- di hydr o- pyrido[ 2, 3- W} ,NWAO

2-yl]-ethyl)-2-(4-fl uoro-3-trifl/@c/)uﬁt/ &e}pyl)-acetam de 3.68 5
F4CO ° | ,

{R)-N-(2-Cyclopropyl-pyrimidin-5-yimethyl)-N-{1{3-(4-ethoxy-
phenyl)-4-oxo-3,4-dinydro-pyrido[2,3-d]pyrimidin-2-yl]-
ethyl}-2-(4-trifluoromethoxy-phenyl)-acetamide

3.69

5 Comopund 3.69 was synthesized following the synthetic scheme for the
generic synthesis of 8-azaquinazolinones (Figure 13) to vield a colorless solid. 'H NMR-
(de-DMSO; T = 120° C} 8 9.01 (dd, J, =2.0Hz, J; = 4.4 Hz, 1H), 847 (dd, ], =2.0Hz, ],
= 8.0 Hz, 1H), 8.36 (s, 2H), 7.58 (dd, J; =4.4Hz, J,=8.0Hz, 1H), 7.44 (d, ] = 7.2 Hz,
1H), 7.08-7.22 (m, 7TH), 5.26 (q, ] = 6.8 Hz, 1H), 4.68 (br s, 2H), 4.13 (q, ] = 7.2 Hz, 2H),

10 2.89 (brs, 2H), 2.11 (it, 1 =J,=4.4 Hz, 1H), 1.43 (d, ] = 6.8 Hz, 3H), 1.36 (t, J= 7.2 Hz,
3H), 0.84-1.00 (m, 4H) ppm. MS(ESI") 645.3 (MH".

Synthesis of Compound 3.70

(R)-N-{1{3-(4-Ethoxy-phenyl)-4-ox0-3,4-dihydro-pyrido[2,3- ¢]
pyrimidin-2-ylJ-ethyl}-2-(4-fliioro-3-trifluoromethyi-phenyl)-
N-(6-pyrrolidin-1-yl-pyridin-3-yimethyl)-acetamide

3.70
15 Compound 3.70 was synthesized following the synthetic scheme for the

generic synthesis of 8-azaquinazolinones (Figure 13) to yield a colorless solid. 'H NMR
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Compound 3. 68 was synt hesi zed follow ng the synthetic schene for 2{3 2005
generic synthesis of 8-azaquinazolinones (Figure 13) to yield ay Hpe
glassy solid. 1H NWR (d6-DVMsG, T = 120 C) 5 9.00 (dd, J, = 2.0 Hz, J2 =

4.4 Hz, | H), 8.44 (dd, J1= 2.4 Hz, J2 = 8.4 Hz, 1H), 7.56 (dd, J, = 4.8

Hz, J2 = 8w okiag314iH) , 7 33 7.44 (m 3H), 7.28 10 (dd PcTEsddrsso 10. 4 Hz,

706 (dd, J, =J2 =8.8 Hz, IH, 7.05 (d, J =5.2 Hz, 2H), 6.95 (d, J

1H),

- 8.4 2 7 1H), 4.65 (d,
32 164 H@a-m&&ézr‘i%o @ssgoﬁd?éa«?ﬁ%mi{su&é’io—pq-sgnaw g
azs (ql i &, 1), 275K, Ji'|ﬂ)84Hz ,2H$0.5610dd, $,,~ J%/BH?ES% Bﬁ%ggs(é(ﬂ)ﬁﬁl\lalﬂﬁ d13i 3 6.4
June 2065 v%)é%‘/bgs‘izréoﬁé}%z%b?}laagglogéﬁﬂ %&732&* JC&ﬂPp%MH;éOég OCEt N
(NR;\V I\I—I\/‘(B2N~Q/td n\lsl’ﬂﬁrEBCm i7.05 (£J=7.6 Hz, 1H), 6.21 (d, ] = 84Hz 1}1{) 523(q,J 6.4 Hz,

phenyl ) - 2- 0 g”’ﬁ% %ﬁé %O%&rfdéﬁﬁ{%ﬂ@] %%fdﬁﬁl }'é )}3308{“5 1H),

ethyl }-2- (4288 (i b, et oneert NOX itn, RIS NYA4X d, 364 A%, d8n), 3. 11, TS CPIDBHMEhm: 69 Was
synt hesi zed foII wing the synt hetic schene for the generic synthesis of

8- azaqui nazMS 343 e 13) to yield a colorless solid. 'HNWR
(d5-DVBO, T = 120 C) 8 9.01 (dd, J = 2.0 Hz, J2 = 4.4 H, 1H), 8.47 (dd,
J, = 2.0 H, J2 = 8.0 Hz, Hé S, H)758(de:4.4Hz,J2:
8.0 Hz, 1H), 7.44 (d J=17.2 mthem ompowpl %7b2 (m 7H), 5.26 (q, J = 6.8
Hz, 1H)404.68 (br s, 2H) 4. 13 (q, J =7.2 Hz, 2H), 10 2.89 (br s, 2H),
2.11 (tt, J1 = J2 = 4.4 He, 1.43 (d, J=6.8H, 3H, 1.36 (t, J = 7.2
Hz, 3H), 084100(m 4H) ppm NBEESL: @E/S(M-I) Synt hesi s of
Compound 3.70 O OR

. o

(-)-(R)-N-(6-Dimethylamino-pyridin-3-ylmethyl)- N-{1-[3-(4-ethoxy
-phenyl)-4-oxo-3,4-dihydro-quinazolin-2-
yli}-ethyl}-2-(4-fluoro-3-trifluoromethyl-phenyt)-acetamide
3.7
Compound 3.71 was prepared like compound 3.16a, with the pyridyl side

chain prepared from 2,5-dibromopyridine. White solid. 'H NMR (DMSO, 120 °C) &

15 8.10(d, 1H,/=8.0 Hz), 7.86 (m, 2H), 7.73 (d, 1H, J= 8.0 Hz), 7.56 (dd, 1H, Ji =, =
8.0Hz), 7.38 (d, 3H, J= 6.8 Hz), 7.31 (d, 1H, /= 10.4 Hz), 7.25 (d, 1H, /= 8.4 Hz), 7.18
(s, 1H), 7.08 (m, 2H), 7.04 (m, 1H), 6.41 (d, 1H, J= 8.4 Hz), 5.23 (broad s, 1H), 4.49 {s,
2H), 4.12 (q, 1H, /= 8.0 Hz) 4.09 (q, 2H, J=7.5 Hz), 3.54 (d, 1H, J=13.2 Hz), 2.95 (s,
6H), 1.44 (d, 3H, J=6.4 Hz), 1.36 (t, 3H, /= 8.0 Hz), 1.28 (s, 1H) ppm. MS (ESI"):

20  expected 648.26 (MH"), found 648.3.
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NN'M N F3C\ NNFI / O(R-N{1

-[ 3- (4- Et hoxy- phenyl) - 4- oxo- 3, 4-di hyd ro-pyrido[2, 3- d] 3 June 2005

pyrimdin-2-yl]-ethyl}-2-(4-fluoro-3-trifluoronethyl-phenyl)-

N-(6-pyrrolidin-21-yl-pyridin-3-ylnethyl)-acetam de 3.70 15 Conpound 3. 70

was synt he®0A2@@831431 | om ng t he synthetic schene for thePCE$MMISE synt hesi s

of 8-azaqui nazolinones (Figure 13) to yield a coI orless solid. "HNWR 132

3 June 2005 WO 02/083143 PCT/ US 1/, 473,'5 (0 = 120 C) 8 8.09 (d, J
7.6 Hz, |H), 7.87 (dd, J, =S5¥y®t “'5‘56" ofpou 7 82 (s, 11-1), 7.73 (d, J

8.4 Hz, 1H), 7.56 (dd, J, =J2 = 7.2 Hz, IH) 7.38 (d, J = 6.8 Hz, 2H),

7.30 (dd, J, =J2 = 10.4 Hz, 1H), 7.22(d, J =8.0 Hz, 1H), 7.22 (d, J =
8.0 Hz, 1H), 7.08 (d, J = 7.6 Hz, IgH), J=7.6 H, | H, 6.21
(d, J =84 H, IH, 523 (q, J =_6. I H), 4. 48 (br s, 2H), 4.09 (q,
J =6.8 Hz, 2H), 3.54 (d, J =1 330(brs 1H), 2.88 (br s,
414), 1.91-1.94 (m 4H), 1.44 ( /E]}L : 1.34 (t, J = 6.8 Hz, 3H)
ppm  MS(ESfl 674.3 (MH). S)ﬁ hesi s of hie%lpo nd 3.7 10 3 N O )FO‘
(-)- (R -N-(6-Di net hyl am no- py? N-{1-[3-(4-ethoxy

- phenyl ) - 4- oxo- 3, 4-d i hydr o- qui Ilm}2- A~
ylj-ethyl)-2-(4-fluoro-3- trifdoronet hyl - ph nylﬁ) acetam de 3.71 Conpound

3.71 was prepared |ike conpound 3.16a, with the pyridyl side chain

prepared from 2, 5-di pynmﬂwqgmmgy,y\bh )R-0%&8b, 1-GihydroduMMalin: O 120 ¢ 8 15
8.10 (d, 1H, J= 8.0 Mz), 7. (tm}ZQHup!’}oZi-tmor(aldet){myﬁ 3= 80 Hz), 7.56 (dd,
1H J, =J2 = phenyl) N-[(2S)-2-(1-|sopropyl 3-propyl-ureido)-propyl]-acetamide

3.72

White solid. '"H NMR (DMSO, 120°C) § 8.13 (d, 1H, J=8.0 Hz), 7.85

(dd, 1H, /, =/, =7.6 Hz), 7.67 (d, 1H, /= 8.0 Hz), 7.55 (dd, 1H, ./, =/, = 7.6 Hz), 7.44
(m, 2H), 7.34 (d, 1H, J=12.4 Hz), 7.30 (dd, 1H, J; = /5 =9.6 Hz), 7.23 (d, 1H, /= 8.0
Hz), 7.05 (m, 2H), 5.66 (broad s, 1H), 5.19 (broad s, 1H), 4.08 (q, 2H, J= 6.6 Hz), 3.77

10 (hept, 1H, J= 6.6 Hz), 3.66 (m, 2H), 3.31 (m, 1H), 3.01 (m, 2H), 2.94 (m, 1H), 1.49 (4,
3H, J=6.8 Hz), 1.43 (tq, 2H, /= 7.2 Hz), 1.35 (t, 3H, /= 6.8 Hz), 1.21 (,3H, /= 7.0
Hz), 1.17 (s, 1H), 1.09 (d, 3H, /= 6.8 Hz), 0.99 (d, 3H, /= 5.2 Hz), 0.83 (¢, 3H, J=7.4
Hz) ppm. MS (EST): expected 698.34 (MH™), found 698.3.

15 ' Synthesis of Compound 3.73

0
L
F3WTH

F (8]

{~)-(R)-N-{1-[3-(4-Ethoxy-phenyl)-4-oxo-3,4-dihydro-quinazolin-2-
yl]-ethyt}-2-(4-fluoro-3- tnﬂuoromethyl-phenyt)—N-(B-methylammo-
pyridin-2-yimethyl)-acetamide

3.73
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8.0 Hz), 7.38 (d, 3H, J=6.8 Hz), 7.31 (d, IH J= 10.4 Hz), 7.25 d,;, 1L o}
8.4 Hz), 7.18 (s, 1H), 7.08 (m 214), 7.04 (m 1H), 6.41 (d, 111@99@4"‘@5
Hz), 5.23 (broad s, 1H), 4.49 (s, 2H), 4.12 (q, 1H J= 8.0 Hz) 4.09 (q,

2H, J= 7.5 Hz), 3.54 (d, 11-1, J= 13.2 Hz), 2.95 (s, 6H), 1.44 (d, 3H J=
6.4 Hz), 1weB@2/%31433H, J= 8.0 Hz), 1.28 (s, |IH) ppm MSp(EMRo148520 expected
648.26 (M), found 648.3. 133 3 June 2005 WD 02/083143 PCT/ USQOL/ 47850
Synt hesi s of Conpoun O F3

3.72 F. (=)= 1 . ) .

RT3 (45 Et hoxy phRSPY 33 as iz TR sk it g pyriey
et hyl ) - 2- (4 fhgment eondng frorh R Galiloomsgyyitline. White solid. 'H NMR (DMSO, 120 °C) 5

h 1)y - N - 2-(1-i - 3- - ' - l] - i.de 3.72 5
i to ol 0. SR TORBH 759 s h s s R A RL IR 6 OB 5% (a1
; 2 J(2 = Z(oﬁ, H«g,)fé%ﬁ??.sl&&), 'ﬂ-‘gﬂfdJEHﬁ;(b).cfH%), 7%7@53H9161t15mmgﬁ ——-.11%3 g gz ;42),
723 (051 CEb sl gh iy 6 derpant e i, £ K tidbioads 1D 39590 (or oadl s,
381 (i 1H AT T oy D o (el R (I PRass I AT (T 43"
Cia, on 3=l b33 63 35 s Mo gam: s @SEmecied Symag M Y pung 83450 i)'
1.17 (s, 1H), 1.09 (d, 3H, J= 6.8 Hz), 0.99 (d, 3H J= 5.2 Hz), 0.83 (t,
3H, J= 7.4 Hz) ppm M5 (ESI O% expected 698,34 (MH ), found 698.3. 15
Synt hesis of Conpound 3.73 OYnthesis of Cemppypd3.74 0 (.) - (R) 4V {
1-[3- (44§t hoxy- phenyl) - 4- oxo- 3, 4-di hyd ro-qui nazolin-2- yl]-ethyl
-2-(4-fﬂuoro-3-trif| uor onet hyl - phenyl ) - N- (6- met hyl am no-

pyridi n-2-yl met hyl ) -acet am de /@,O\/
(\Iﬂ
g .NJ\./ N
FsCO ©

(+)-{S)-N{ 1-[3-(4-Ethoxy-pheny!)-4-ox0-3,4-dihydro-pyrido{
2,3-d)pyrimidin-2-yl}-ethyl}- N-pyridin-3-yl
rnethyl-2-{4-trifluoromethoxy-phenyl)-acetamide

3.74

Compound 3.74 was synthesized as shown in Figure 13, starting with the
15  L-alanine derivative rather than the D-Ala. White solid. 'H NMR (DMSO, 120 °C) 5
9.02 (4, 1H, J = 3.6 Hz), 8.46 (dd, 1H, J; = 7.8 Hz, J; = 1.8 Hz), 8.35 (s, 2H), 7.57 (dd,
1H, /, =8.0 Hz, /,=4.4Hz), 7.53 (d, 1H, J= 6.8 Hz), 7.43 (d, 1H, /= 6.8 Hz), 7.14
(broad m, 8H), 5.29 (d, 1H, J= 6.0 Hz), 4.76 (s, 2H), 4.13 (g, 2H, J= 6.8 Hz), 3.46
(broad s, 1H), 2.91 (s, 4H), 1.42 (d, 3H, J= 6.8 Hz), 1.36 (1, 3H, /= 7.0 Hz) ppm. MS
20 (ESI):.expected 604.22 (MH"), found 604.3.

Example 4
Synthesis of Compound 4.01

25 The synthesis of compound 4.01 in four steps from commercially available

~ starting materials provides another example of a 3H-quinazolin-4-one synthesis in
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3.73 134 3 June 2005 WO 02/083143 PCT/ US01/ 47850 Conmpound 3.73
synthesi zed in the usual fashion, with the pyridyl fragnent com \%3%%2005
2, 6-di bronopyridine. Wiite solid. "HNWR (DVBO, 120 C) 6 8.09 (d, 1H, J=
8.0 Hz), 7.83 (d, 1H, J, =J2 = 7.8 Hz), 7.68 (d, IH J= 8.0 Hz), 7.53 (dd,
| H, J, = JWO2/83613Hz) , 7.40 (d, 2H, J= 6.4 Hz), 7.27 (pgr/Bsd/a7s%e 15 (d, | H,
J, J2 = 576Hz) 7.03 (m 1H), 6.98 (m 1H), 6.24 (d, 2H, J= 7.6 Hz),

5. 91 (broad_ s ( 56 2H . J= 16. ... 4.08 (d, 2H,
326, 8 oy e . Sefgnd 1 oyl an elent S pdiospyte bor Glen e 05, €y % o
Hz) ppm MSetgebinental detafpelled 634.25 (MH ), found 634.2. Synthesis of
Conpound 3.74 10 it Zrll NNK" NF3COIl / O(+)-(S)-N

(1-[ 3-(4- Et hoxy- phenyl) - 4-o0xo0- 3, 4-di hydr o- pyri do[

2,3-d] pyrimidin-2-yi)-ethyl)N pyri dséregreyt

met hyl - 2- (4-tri fuoronet hoxy- phenyl )-acetam de 3.74 Conpouynd 3. 74 was

synt hesi zed as shown in Figure 13, starting with the 15 lf al ani ne
derivative rather than the D Al a. V\hlte sol i d. 1H NI\/Rt(EW%?XlZO C 6 9.02

(d, I H J=3.6Hz), 846(dd | gH, J1= 8Hz 3 5 (s, 2H),
7.57 (dd, 1 "O0Hz Hzﬁ-—?- 3 (d, ,J 6.8
Hz), 7.14 (broacN.m 8 5.29 (d, 1H J 'g

2H, J= 6.8 Hz), 3.46 (broad s, 1H), 2.91 ‘ :

1.36 (t, 3H, J= 7.0 Hz) ppm I\/B 20 (ESI,? expecte 604. 22 (M—I+) f ound
604. 3. Exanple 4 Synthesis of Conpound '61 25 The synthesis of conpound
4.01 in four steps from conmerci all y avail able starti nécmaterl al s provides

anot her exanple of a 3H qui nizo§n -one synthesis in 185
N\/\OB
5 o]

4.01XX1V
a. K1, K;COs, DMF; b. 4-phenylphenylacetic acid, EDC, HOBT, NMM, CH,Cl,; ¢. CF;COOH,
Et;SiH, CH;Cl;; d. anthranilic acid, P(OPh)3, pyridine; e. 6-aminobenzothiazole.

10 (R)-t-Butyl 2-(N-2-Ethoxyethyl)aminopropionate (XXII). To a solution
of D-alanine t-butyl ester hydrochloride (3.15 g, 17.3 mmol, 1.0 equiv), and 2-bromoethyl
ethyl ether (2.79 g, 18.2 mmol, 1.05 equiv) in 14 mL of DMF, was added KI (1.44 g, 8.7
mmol, 0.50 equiv), followed by K2CO3 (2.40 g, 17.3 mmol, 1.0 equiv). After stirred at 55
°C for 16 h, the reaction mixture was poured into a mixture of 70 mL of water and 10 mL
15 of 10% Na;COs. The resulting mixture was extracted three times with 50 mL of EtOAc.
' The organic l-ayer was washed with 50 mL of brine, dried over Na,SQ4 and concentrated
in vacuo to give a yellow oil, which was passed through a short silica gel column, eluted
with EtOAc. The eluent was concentrated in vacuo to give 3.13 g of the crude XXII as a
brown oil, which was used in subsequent step without further purification. '"H NMR
20 (CDCl3) 5 1.20 (t, J =8.0 Hz, 3H), 1.27 (d, ] = 7.2 Hz, 3H), 1.46 (s, 9H), 1.95 (br, 1H),
2.65 (m, 1H), 2.83 (m, 1H), 3.23 (q, J = 7.2 Hz, 1H), 3.40 - 3.56 (m, 4H) ppm. MS (ESI)
m/z 218.1 [M+HT". |

136



3 June 2005 WO 02/083143 PCT/US01/ 47850 racemc form Schenme 12 ggﬂrgéimﬁ
an overview of the synthetic route, for which the experinental d

follow Scheme 12t -BL~ t j | of " " at-Bt b XXIIl Nbl-1-Og R( XXlII
lc 'vIi N~ me PA'~CEO0 5 4.01XXIV - a. KI, K2C33, DWF; b.

4- phenyl phwoywkessetsi c aci d, EDC, HOBT, NMM CH2Cl2; c. eEBGKamkhsse Et 3Si H,

CH2Cl 2; d. anthranilic acid, P(OPh)3, pyridine; e. 6-am nobenzothiazole. 10

R -t-Butyl 2-(N-2-E r To.a solution of
E)—?’:ﬂ ani neyt buEyI f‘@f{ﬁﬁ%@‘?%ﬁﬂ@ ‘?‘gb%g’%'d’%eﬁ%%‘fwnafnﬁ "equi v), and
2- br onoet hylpropidixhyd (xemnyerro(azomﬁo@fcﬂ:ﬂexymmlo g,]gsfialﬁmeqweqmv) anddcl)g Er; ?1{) DVF,
was added KI 1 e UIV 0 g,

5 ol , - eherv g e i PR 23 el W9 i DL fdohiond e 2t | on
m xture was a@@uﬁm (651 g,@;ﬁmm; U2 Redafv), HOBE (3D o284 o125 diviland N-0f 10%
Na2C03. The r tin ure was, extracted three tines wth 50 nL of
Et OAC. he M5 E‘i’ﬂ ﬁ ﬁa@%glhga Rt wemtgmpsratyge.i The migluressover Na2SO4

and concent s.-tawacit rob# téfﬁ}fébh‘ﬂn& for 91V Thére@ioh ﬁl‘ﬁktﬂb bvas ﬂ%&é&hﬁt‘é@% BASTSY, through a
colum, eluted. with EtOAc. The eluent was concentrated in

hort sil
Thcub o g sebas bR B eested irins WokP TISOLEIORY qUle cOmPIneBDAS SHEE ws ot | n
subsequent %@@asmcmwénmiﬂzomedfm%rdqﬁéoaélﬁiamméﬁdﬂh&&ﬁ’sd@@%ﬁamﬁ 1.20 (t,
J =8.0 Hz, 3H), 1.27 (d, 3H) , 6 (s, 9H), 5 (br, 1 H,
2.65 (m 1HFhe ok leyer W&Srﬂﬂedsvez@ae&% agd evavorzte%ﬂ Yagya)o glseabrownyﬂses (m 4H)

ppm M5 16 ESlyhikh wad ﬁnﬁé@bﬂsﬂﬂ%kﬂchmmatography to give 5.05 g of compound XXIII as a
light yellow oil. "H NMR (CDCly) & 1.20 (¢, J = 8.0 Hz, 3H), 1.27 (d, J = 7.2 Hz, 3H),
1.46 (s, 9H), 1.95 (br, 1H), 2.65 (m, 1H), 2.83 (m, 1H), 3.23 (q, J = 7.2 Hz, 1H), 3.40 -
3.56 (m, 4H) ppm. MS (EST') m/z 218.1 [M+H]".
(R)-2-(N-2-Ethoxyethyl)-(N-4-phenylphenylacetyl)aminopropionic
15 acid (XXIV) To a solution of compound XXIII (5.05 g, 12.3 mmol, 1.0 equiv) in 25 mL
of dichloromethane, was added triethylsilane (3.57 g, 30.7 mmol, 2.5 equiv), and
trifluoroacetic acid (18 g, 160 mmol, 13 equiv} at room temperature. The mixture was
stirred at room temperature for 8 h. The reaction mixture was evapbrated in vacuo fo give
a brown residue, which was dissolved in 60 mL of EtOAc and washed once with S0 mL
20 of 0.5 M aqueous KH;PO4, followed by 40 mL of brine. The organic layer was dried
over Na;SQ, and evaporated in vacuo to give a brown oil, which was purified by silica
gel chromatography to give 3.69 g of compound XXIV as a colorless oil, which solidified
into a cream colored solid upon standing at room temperature. At room temperature the
product exists as mixture of cis/trans amide rotamers, ca. 4.4:1 molar ratio in DMSO. For
25  the major rotamer, 'H NMR (DMSO-dg) 8 1.12 (t, J = 7.0 Hz, 3H), 1.34 (d, ] = 6.8 Hz,
3H3.40—3.60 (m, 6H), 3.78 (s, 2H), 4.16 (q, J = 6.8 Hz, 1H), 7.29 (d, J = 8.0 Hz, 2H),
7.35(, J=7.2 Hz, tH), 746 (, ] = 7.4 Hz, 2H), 7.59 (d, ] = 8.0 Hz, 2H), 7.65 (d, ] = 7.8
Hz, 2H) ppm. For the minor rotamer 'H NMR (DMSOQ-d;) § 4.77 (g, J=6.8 Hz, 1H)
ppm. MS (ESI') m/z 354.2 [M-HJ.
30 2-((N-2-Ethoxyethyl)-N-(4-phenylphenylacetyl)-1-aminoethyl)-3-(6-
benzothiazolyl)-3H-quinazoline-4-one (4.01). To a solution of anthranilic acid (69 mg,
0.50 mmol, 1.0 equiv) and compound XXIV (178 mg, 0.50 mmol, 1.0 equiv) in 1.0 mL of
anhydrous pyridine was added 127 pL of triphenylphosphite (155 mg, 0.50 mmol, 1.0

137



136 3 June 2005 WO 02/083143 PCTI US01/ 47850 (R)-t-Butyl

2- (N- 2- Et boxyet hyl ) - (N- 4- phenyl phenyl acet yl ) am no- propi onate (XXI31 1-'}‘”%2@05
solution of crude XXII (5.0 g, 23 nmol, 1.0 equiv), and 4-

phenyl phenyl acetic acid (4.88 g, 23 nmol, 1.0 equiv) in 40 nL of

di chl or onewvbatessisas added EDC (5.51 g, 29 mmol, 1. 25pegiéoy)ssddOBT (3. 89
g, 29 mmol, 1.25 equiv), and N 5 net hyl norpholine (2.79 g, 28 mmol, 1.2
equiv) at roomtenperature. The mi xture was stirred at room tenperature
for 4 h. Thequi@adeem empeseturg. el hgaiesulgag ydlgwispludonmwaetipred girefgsdorddueous HIPO4,
and extract A ' ' tract was
washed tw cg%wﬁ&%Bmﬁggfﬁlﬁoggﬁoﬁ%@g%, égr&}g@ g%gygh% t h%)?(,0 mL of
brine. Thereagtigamixure spestingd Soranothet 3dnat t 00NE2 SOledde thomigpparateredniin vacuo to
give a bro i ; i ifq fol J raphy to

gi ve 5.05 \3&3 r%:t%drr%gﬁ% t@?'érﬂ?ﬁré’gméafﬁhggﬁl?yrfgpﬁkéo‘gvﬁé‘% F&"&ﬂﬁ AR 13) 8 1.20
(t, J = 8. Octhiz., TiBHpixtute @5 wadhed puccespivelyirice ith 5 mI10f466 gqueov piigsphatico5 (br,

|4T)15 gbg? | d(@")wﬁ}sg'%&%g].‘ ’I}mﬁsq“.ggw{“gsHio?Pﬁ'%h'c??phaé'BQxffer%o.é‘& - 3.56 (m

(R) - 2- ( N- 2- EHiP6x wad GF M K{HROL), pivbongt phike b indoé baphe) The orgpriolpyco magdried5 aci d
(XXI'V) To a ution. .of  compaund [L.1 (,5.05 12, 3, ool . ..l equiv) in 25
M of i onar ShepRie I ARG Prae T e it Pipuighe by OO ) ' T
equi v), andprefarativ¢ TIOC aegiet 19ngaf cdmpdifid 4,01 26HlightgtllowldlidqAt mpmat room
tenperature. The mxture was .stirred at ropmtenperature for 8 h. The
oot o m CPRTE R SR Pl f57 TR B HE B O B ™ s due. whi ch
was di ssol vdigterddmeR, ¢il-0.83:0.50. Dhlaa ftio WEPRS0. BNNRINDNISOQ,, =20 6 0.5 M
aqueous KH2PMA, foll owed brine. The organic |ayer was dried

by 40 L of

over Na2So#-#d8 Je“v%%@?altl‘gogff’%(qv-b%%}ﬁon’& F-H @BrIovhs 8 LEDREPMSwas puri fi ed
by silica (ggf),g}g@gg@r[lqgﬁﬁphy to give 3.69 g of conpound XXIV as a -
colorless oil, which solidified into a creamcolored solid upon standing
at roomtenperature. At roomtenperature the product exists as m xture of
cis/traps amde rotanmers, ca. g¢hiflesik ofPbMpodi4.® i N DVMSO. For 25 the major
rotamer, 'H NWR (DMSO-d6) S 1.12 (t, J =7.0 Hz, 3H, 1.34 (d, J = 6.8 Hz,
3113.40 - 3.60 (m 611), 3.78 (s, 2H), 4.1®7Ty, J = 6.8 Hz, 1H, 7.29 (d, J

= 8.0 Hz, 2H), 7.35 (t, J =7.2 Hz, 1]1) A6 (t, J = 7.4 Hz, 211), 7.59
(d, J =8.0 Hz, 2H), 7.65 (d, J =7.8Hz ppm For the m nor rotaner
1H NVR (DMBO-d6) S 4.77 (q, J = 6 ~NTH~ ppm MS (ESI) mz 354.2
[MH". P

N

@O

N-[1-{3-Benzo[1,3]dioxol-5-yl-4-0x0-3,4-dihydro-quinaz
olin-2-yl}-ethyl]-2-biphenyl-4-yl- N-{2-met
hoxy-ethyl)-acetaride
4.03 .
Compound 4.03 was prepared following the synthesis of compound 4.01.
Yellow solid, mixture of cis /trans amide rotamers (1.5/1), determined by 'H NMR

20 (CDCL) 1.20(t, 3H, J="7.0 Hz ), 1.26 (t, 3H, J = 7.0 Hz ). MS(ESI") 577.3 (MH").
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30 2-((N-2-Ethoxyet hyl)-N-(4-phenyl phenyl acetyl)-1-am noet hyl) - 3- (H"f 005
benzot hi azol yl ) - 3H qui nazol i ne-4-one (4.01). To a solution of ant ?;Hrﬁcz
acid (69 ng, 0.50 mml, 1.0 equiv) and conpound XXIV (178 ng, 0.50 mol
1.0 equiv) in 1.0 nL of anhydrous pyridine was added 127 gL of

tri phenyl pWwogphgst4e (155 ng, 0.50 mml, 1.0 137 3 June RODESHM@sD2/ 083143
PCTI US01/ 47850 equiv) at roomtenperature. The resulting yellow sol ution
was stirred at reflux for 2 h. 6-Agi nohenzot hi azole (75 ny, 0.50 mml, 1.0
equi v) was added via syringe. The &4 an mxture was stirred for another
31t at 100 C, cooled to roomtenperature, and evaporated in vacuo to give
a brown residue. This residue_was di | ved | %0 m. of 5 ether. The

m xture was washed successi velsyntiﬁﬁ’sc‘@i%ﬂm“@ﬁﬂ of 5% aqueous phosphoric
acid, twwce with 5 nL of 1 MNaCH, once with 5 nL of pH 7 phosphate buffer
(0.5 M KH2PO4 and 0.5 M K2HPO4 and once, With 10 nL of brine. The organic
| ayer wa3 dried oveF“K%ﬁ’é@ﬁthﬁh%ﬂh@‘)'g‘i?ﬁ}pa’t“@(f'qlnwﬁfé‘ﬁli‘}%"eﬂd‘“@if%‘sﬁpbrown

resi due, Whiegdlioneugies, coin@@ndig with £920/a cbying b -b@yidi-1680-béhz8M 20d 4.cOnpound
4.01 as a I%ght l{f;fell })ow solid. At rg,om 10 t_eﬁperatur,e, this conpound exists
as a m xt ur 8MgpPRenydberpnig acid iy frn the bighenyLunity The repainingirasfappations: 5

0. 33: 0. 30: 1inmlmemmbia&yi@dm@@gr@bg,NNR (DVMBO-d6, T =25C 8 4.92 (g, J =
6.8 Hz, 1H), 5.05 (g, J = 6.8 Hz, 1H), & 5.27 (q, 'J 6.8 Hz, 1H) ppm M5
(ES[+) mz 589.3 [MtE] +. 15 Synthesis of Conmpound 4.03 o/~ LNN\\ / | \
Nib/ \ jg/ ONJ[ t -(3-Benzo[ 1, 3]gihemeks5-Yyl -4-o0xo0-3,4-di hydro-q uinaz
olin-2-yl)-ethyl]-2-bi phenyl-4-yl- N (2-net hoxy-ethyl )- acetam de 4. 03

Conpound 4. 03 was prepared follow n synt hesi s of fpound 4. 01.
Yel | ow solid, m xt of cid /traps de rotamerg~gIhb/ 1), determned by
Me

1H NMVR Me

Br

1-Ethyt-2-ledo-benzens . 4Ethoxy-2-ethyl-bipheny! 2-(1-Bromo-ethyl)-4"-ethoxy-
biphenyl

OFt
Oft
c O d O
o ;
~or
" 0R F3Cm

(1-(4"-Ethoxy-biphenyl-2-yl)-ethyl}-
(2-ethoxy-ethyi)-amine NH1-(4-Ethoxy-biphenyl-2-yl)-ethyl]- N-{2-ethoxy-
ethyl)-2-{4-trifluoromethyi-phenyl}-acetamide (5.01)

(a) 4-ethoxyphenylboronic acid, cal. Pd{PPh;)s, toluene-2M NazCO; aq., 100° C. (b) NBS, cat. AIBN,
hv, CCly, reflux. (¢) 2-ethoxy-1-aminoethane, ethanel, reflux. {d) 4'{trifuoromethyl)phenylacetic acid,
EDC, cat. HOBT, CH,Cl, RT.

BD,OE

#HO), OEt
! Pd(PPhy), @

@:,Me toluene: aq. 2M Na ,CO4 O

{1:1%, 100" C Me

1-Ethyl-2-iodo-benzene 4"Ethoxy-2-ethyk-biphenyl

4’-Ethoxy-2-ethyl-biphenyl . A degassed (3 x freeze-thaw cycles) mixture of
15 1.00 mL 1-ethyl-2-iodo-benzene (6.97 mmol, 1.00 equiv), 3.47 g 4-ethoxyphenylboronic
acid (20.9 mmot, 3.00 equiv), and 402 mg tetrakis(triphenylphosphine)palladium(0)
(0.349 mmol, 0.0501 equiv) was dissolved in 8.0 mL toluene and 8.0 mL aqueous 2M
sodium carbonate solution and the biphasic mixture heated to 100° C (external
temperature, oil bath). After 16 h the reaction was cooled to room temperature and the

20  organic phase separated. The aqueous layer was extracted with 50% ethyl acetate in
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20 (CDC13) 1.20 (t, 3H, J= 7.0 Hz ), 1.26 (t, 3H J= 7.0 Hz ). |
577.3 (MH+). 138 3 June 2005 WO 02/083143 PCT/ US01/ 47850 Exarrpl é’E?“He 2005

Synt hesi s of Compound 5.01 5 Synthesis of the bi phenyl conmpound 5.01 was
achieved via a four-step reaction sequence, commencing with a Suzuki

coupl i ng owob2/et3i3l - 2- i odo- benzene and 4- et hoxyphenyl por/oswmarssci d to form
t he bi phenyl unit. The renaini ng transformations install the am no al kyl

d tyl | -2-i odo-b
A ey . R i 2 B cdipds neate At BT e SV TR e Co5 Mo
N~~H P/ Ofltéred, 4nd &trxmyﬂad phanylte ﬁeWa)yeHdvhyill }THE cn.(derrﬁtehﬁl)(%s glrdiied) ami ne

NSt | uop et e indsral of i della'Scat 4% 2 cat ik ine 3 SR bor oni ¢

acid, cat. Eaé{aFé%ane tF}hdlﬁﬁHEboﬁtMnh@%%BctQQRgh— (1@? 162 eftiy) acB®.in Behne, Al BN.  hv,
et nol, re

2(% it Ir gﬁ@‘ﬁ%?'%‘ big cHce 1’&‘?@2’8@&9‘9 'E%&’Ofdc‘ gRopsipct Ewi@mgm%’“f(%t P10120Et
| Pd( PPh3) aasa dolorless; §01.98 B ure Bfdduct MAn fmp@iB R0 k). 20%, identified as the
homocoupling product 4,4’-diethoxybiphenyl and quantified by relative ratio of
integrated 'H NMR resonance signals, was carried forward with the product to the next
step. 'HNMR (CDCl3) § 1.15 (t, 3H, J= 7.6 Hz), 1.49 (t, 3H, J = 7.2 Hz), 2.65 (g, 2H, J
10 =7.6Hz),4.12(q,2H,/=7.2Hz), 698 (4, 2H, /= 8.4 Hz), 7.22 - 7.28 (m, 2H), 7.27 (4,

2H, J = 8.4 Hz), 7.31 — 7.34 (m, 2H) ppm.

Et
- Me
Me: CCly, refiux, hv
Br

4'-Ethoxy-2-ethy-bipheny! ’ 2-{1-Bromo-ethyl}-4'-ethoxy-
biphenyl

. 2-(1-Bromo-ethyl)-4’-
ethoxy-biphenyl from 4’-ethoxy-2-ethyl-biphenyl. A mixture of 673 mg 4’-ethoxy-2-
ethyl-biphenyl (2.98 mmol, 1.00 equiv), 556 mg N-bromosuccinimide (3.13 mmol, 1.05

15  equiv), and 49 mg 2,2’-azobisisobutyronitrile (0.30 mmol, 0.10 equiv) dissolved in 15 mL
carbon tetrachloride was heated to reflux in the presence of a high intensity incandescent
light for 1.5 h. The reaction was cooled to 0° C and the resulting precipitate removed by
filtration. The concentrated filtrate was subjected to iterative triturations with cold

-hexane (3 x 50 mL) to afford 890 mg product as a coloriess oil. The 4,4'-

20  diethoxybipheny! impurity, ca. 20% quantitated by relative ratio of integrated '"H NMR
resonance signals, was carried forward to the next step with the product, 'H NMR
(CBCl3) 8 1.48 (t, 3H, J=6.8 Hz), 1.99 (d, 3H, J= 7.2 Hz), 4.12 (g, 2H, /= 6.8 Hz), 5.33
(q, 1H,/=6.8 Hz), 7.00(d, 2H,/=8.8 Hz), 7.21 {d, 1H, J= 7.6 Hz), 7.30 - 7.34 (m,

- 3H),7.42(dd, I1H,J,=J,=76Hz),7.77(d, 1H, /= 8.0 Hz)

OE
H le,ﬂ\,..DEt @
E{0H, reflux O Me

HNV-'\)E!
2-{1-Bromo-ethyl)-4-ethoxy- [1-(4"Ethoxy-biphenyl-2-yl}-athyl]-
biphenyl {2-ethoxy-ethyl)-amine

25 ppm. _
[1-(4’-Ethoxy-biphenyl-2-yl)-ethyl}-(2-ethoxy-ethyl)-amine from 2-(1-bromo-
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t - Et hyl - 240do- benzene 4- Et hoxy- 2et hyl - bi phenyl 4'-Et hoxy- 2- et hyl - bj I

A degassed (3 x freeze-thaw cycles) mxture of 15 1.00 nL %mﬁ“g 2005
1- et hyl - 2-i odo- benzene (6.97 mmol, 1.00 equiv), 3.47 ¢

4- et hoxyphenyl boronic acid (20.9 nmol, 3.00 equiv), and 402 ngy
tetrakis(thphamvbphosphine)palladiun(O) (0. 349 mmol , pOTOSAL7EBEUI V) was
dissolved in 8.0 nL toluene and 8.0 nL aqueous 2M sodi um car bonat e

solution and_ the blgha5|c m xture heated tqQ 1000 C (external tenperature,

oi | bath). yRr-s@oxYbiphenyl eAchixyre AfdS> B8SHEATAMS- Bt TIPEPRIEPE and t he

20 organic wmmapmméqeﬂ%mﬁh@sgggm yl aifocii@se (821D hittol, 250Wghi) 50% et hyl
acetate in 139 June 200 2/ 083143 PCT/ USQOL/ 47850 hexane (2 X 25 n)
and the confiFiedgd it Hmlethany) waghsatsd do weflie for 30 b and thep roapaaisted drvgsue,

filtered, ameﬁgmﬁéﬁomﬁ:e ethé Ebnh‘éxﬁ-b!l@d }éactwn@,!n;bua Wi h&seme@allrecﬂ;F bggr ude
material was purif gco um romato %pmon silica 3.5 cmo.d.

x 20 cm B) @Wﬁ@ilﬂﬁPGﬁ( Semionlyx 12%@1% %E’eﬂlffﬁlc&éﬁq O®Ebnt ai ni ng

product at RhetoncdBiniddoRiM R, 26853108, h&hﬂﬁfﬁ%ﬁor&oﬂp@&e%mhwd and
concentrated in vacuo to afford 1.54 g product, Includfng inpurity, as a

col orl ess oftid:congentrated i vepup tay afforst Befimg puritiedipradustias g ydlowedl. 'HOBYR| dent i fi ed
as the n$ﬁﬂﬂ | t yhi uantgdhi by
relative ratio §8 nlg ?e rﬁftééﬁzf«‘ﬁw&‘?r%‘ggngn"?gﬁg% (glr}gl ‘gmgs&%grzreglged f orwar d
vv| t h the pr(co,cﬁI:hU—tSCGHi)BB 3iex3.50 G, @H), 41H (WVH, (I@EKZ%B:)) Bl(l(qlﬂ-l N=68H J= 7.6

) v 106 by Qb o B 285 928 B il 10 D it 1 g, 7L 3

Hz), 7.31 -(dd,.138J(=y;2H) Hppme3 @, 1TH\BS7.6a3iz) pprBNVS (Edlepssitivamode)iliiax, by Me
Br 4'-Ethoxy-2ethyl - bi phenyl 2-(t-Bronpethyl).4-et hox%- blphenyl 2-(1-B
rono-et hyl)-4'- ethoxy-biphenyl f op"- et hoxy- 2- bi phenyl. A m xture
of 673 ng 4'-ethoxy-2- - bi gieriyl (2. 98 00 equiv), 556 ngy

N- br onpsucci ni m de mol , 1595t I@Teqw V), M49 Ny

2,2' - azobi si sobut yr o¥ff yr't*l e (030, 10eMin) ~di ssol ved in 15 nL
HN\/\OE( . ch
3

[1-{4"Ethoxy-biphenyl-2-yl}-ethyf]- N-f1-{4"-Ethoxy-biphenyl-2-yl)-¢ N-(2-ethoxy-
[MH]". (2-ethoxy-ethyl)-amine émyl)-z-(mﬂugmmyl!fghem)ltacémmidexy
5.01

A mixture of 13.5 mg [1-(4’-ethoxy-biphenyl-2-y)-ethyl]-(2-ethoxy-

15  ecthyl)-amine (43.1 pmol, 1.00 equiv}, 10.5 mg 4’-(trifluoromethyl)phenylacetic acid
(51.7 pmel, 1.20 equiv), 9.9 mg EDC (51.7 pmol, 1.20 equiv), and 1.0 mg HOBT (74
pmol, 0.18 equiv) dissolved in 2.0 mL dichloromethane was stirred at room temperature
for 2 h. To the reaction solution was added 5 mL aqueous saturated sodium bicarbonate
solution. The aqueous layer was diluted with water to 15 mL and extracted with

20  dichloromethane (2 x 20 mL). The combined organic separations were dried over
magnesium sulfate, filtered, and concentrated in vacuo to yield a yellow oil. The crude

- product was adsorbed onto a column of silica gel (3.5 cm o0.d. x 10 ¢m h) and eluted with
- 17% to 25% ethyl acetate gradient in hexane. Fractions containing product were
combined and concentrated in vacuo to afford 12.8 mg purified product as a colorless oil.
25 'HNMR (d5-DMSO; T = 140° C)  1.04 (1, 3H, /= 6.8 Hz), 1.34 (t, 3H, /= 6.8 Hz), 1.44
(d, 3H, /=7.2 Hz), 3.00 - 3.06 (m, 1H), 3.17 - 3.36 (m, 6H), 3.49 (d, 1H, /= 16.0 Hz),
4.07 (g, 2H, /= 6.8 Hz), 5.43 (q, 1H, /=7.2 Hz), 6.92 - 6.96 (m, 2H), 7.13 - 7.18 (m,
3H), 7.22 - 7.26 (m, 2H), 7.34 (ddd, 1H, J; = 1.2 Hz, J; = 7.6 Hz, J; = 8.4 Hz), 7.39 (ddd,
1H, J; =2.0Hz, J,=7.6 Hz, J=9.2 Hz), 7.53 — 7.59 (m, 3H) ppm. Atroom’
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carbon tetrachloride was heated to reflux in the presence of a hi %J
intensity incandescent light for 1.5 h. The reaction was cool ed é'r@grqps
the resulting precipitate renoved by filtration. The concentrated filtrate
was subjected to iterative triturations with cold hexane (3 x 50 nmL) to

af ford 890wom2piseduct as a colorless oil. The 4,4 20 gegtdhexnist phenyl
inpurity, ca. 20%quantitated by relative ratio of integrated 1H NV\R -
resonance signals, was carried forward to the next step with the product.

'H NVR  ( CDEsPmperagire, cagpqupd exdgts aspomigtuge qfigis/trans apgdq igtamgss in a2 ratiods) | 4. 12

(d, 2H, J= Qb : Fic0 : (o P £ 8.8 Hz), 7.21
(d. 1H J= 9.66 #u%d,by ?I.’t%a“-"g%f%%ﬁftﬁqdﬁws i’,l'g%lﬂa?s(@%,dﬁﬁ,% ‘?i%zr = 7.6 Hz),
7.77 (d, 1H5.194q,2.18L, Az)7.28z) Bd S.eenS-82t(GH, 0H, &176HZ) ppm MMSIESHibbsitivebE,

2- (1-Brono- et Fégﬁoi -ethoxy- (1-(4'-Etho)cy-biphenyl-2-yl)ethyll- 25 ppm

bi phenyl ( 2T9PHRY @‘h@am‘ ne

[ 1- (4' - Eshoxy- bi phenyl -2-yl)-ethyl]-(2-ethoxy-ethyl)-amne from 2-(1-brono-
140 3 June 2005 WD 02/083143 PCT/ UEOl/é; 50 ethyl)-4'-ethoxy-biphenyl . A
m xture of 135 ng 2- (1- brono- et hyl ) 3™ floxy- bi phenyl (0. 442 mol, 1.00
equiv) and 115 gL 2-ethoxy-1l-am noethane (1.10 nmol, 2.50 equiv) dissolved
in 3.0 nL ethanol was heated ts%htgef,l for 2£ h and then concentrated in
vacuo to renove the sol vent. & eeRd80] cacti on product was
adsorbed directly onto a 5 col um of slic H (3.5 cmo.d. x 12 cmh) and
eluted with 3% net hanol in chloroform | i ons contai ning product at Rr
= 0. 30, 10% net hanol in chl orofor W N i ned and concentrated in
vacuo to afford 13.5 ng purified ur%l\%s a yellowoil. 1HNWR (CDC3) 8
1.17 (t, 3H J=7.2 Hz), 1.34 (d, =Pp.8 Hz), 1.47 (t, 3H, J= 7.2 Hz),
2.55 (t, 2H, J= 5.6 Hz), 3.37 - S0t N2H), 4.01 (q, 1H, J= 6.4 Hz),
4.10 (g, 2H, J= 6.8 10 Hz), 6.948.8 Hz), 7.15 - 7.22 (m 3H),
7.27 (dd, 1H, J, =J2 = 7.6 HzFs€"739 (dd, NlH, J, =J2 = 7.6 Hz), 7.63 (d,
IH, J= 7.6 Hz) ppm M (ESI, positiveemde) 314.1 Et EDC, cat. HOST 1 /
Pie NEIO '

‘ A mixture of compound 3,22 (13 mg) and ammonium acetate (500 mg) in
acetic acid {2 mL) was stirred at 80°C for 14 h and at 100°C for 10 h. The acetic aid was
evaporated, and the residue was taken by EtOAc, It was washed with sodium bicarbonate
and brine, dried, and concentrated. The residue was purified by column (70% EtOAc in

15  Hexane) to give 10 mg of compound 6.01. 'H NMR (CDCl;) 6 8.26 (d, = 8.0 Hz, 1H),
7.84 (m, 2H), 7.56 (m, 1H), 7.46 {m, 2H), 7.32 (m, 2H), 7.18 (m, 1H), 7.05 (m, 2H), 6.60
{s, 1H), 6.53 (m, 1H), 4.90 (q, 1H), 3.76 (d, 1H), 2.62(d, 1H), 2.16 (s, 3H), 1.27 (d, 3H).
MS (EST) 507.2 [MH]".

20 _ Synthesis of Compound 6.02
" M

K,CO4, DMF, 90°C N
2-(1-Bromo-ethyl)-3-(4-hydroxy ’

-phenyl}-3H-quinazolin-4-one 3-{4-Methoxy-phenyl)-2-[1-{2-undec
yl-imidazol-1-yl)-ethyl}-3H-quinazolin
-4-one

6.02
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CHZCh RT HN~~CEl | / O F3c)O 0 [1-(4'-Ethoxybiphenyl-2-yi).et hylsJ June 2005

N-[ 1- (4- Et hoxy- ipheny.2-yl)-ethyl} N-(2-ethoxy [Mi]+ (2

et hoxy-et hyl }am ne et hyl)-2-(4-tdfl uoronethyl -phenyl)-acetam de 5.01 A

m xture of 13.5 ng [1-(4' -ethoxy-biphenyl-2-yl)-ethyl]-(2-ethoxy- 15

et hyl ) - am we o¢/@3143 gnol, 1.00 equiv), 10.5 ny PCT/US01/47850
-(trifluoronethyl )phenyl acetic acid (51.7 Itnol, 1.20 equiv), 9.9 ng EDC

51.7 nol, 1.20 equi i di ssolved in
(2 0 nL dichl or orre?ha L"Wé‘g’ﬁ?f?’?oggd{l@%}%gﬁ ?&%@@rdé‘?%ﬁég &0@’%‘2’?} To the
Corot i on. S gp‘ﬂé\éﬁ"ﬁ@md’a’s Lt "s&f? ﬂ“ﬁﬁfﬁgﬂ’fé o s act ed
with 20 di cHied? H‘ﬁ’t’ﬂ'é}’ﬂée‘% ngg‘gm%ﬁ djft"'l’ﬂ%h eY?é’BraBP%'QﬁF@V?E rati ons were

dried over remrvasuism\&uhﬁ@ﬁﬂz,tnelotgemeqhyc:avuﬂmmaagawa&teﬂm: drisacuo to yield

a yellow oil roduct was adsor be nto a _c¢colum of silica gel
(3.5 cm. o‘“’e&g"%g) é‘?ﬁu d”é‘?"ﬂ?é’cﬂ‘\’/ﬁ‘tslti"kyﬂ W@?}‘Eg Y acetate gradi ent

i n hexane. dﬁf@.fa&dg&qiﬁymﬁbﬂl eﬂ@n@dlﬂdgl% WHTNMR gnbl 99 i, gangentrated in
vacuo to afford 12. aw g) Q J{WSS@OH 25 tH NVR

(d6- DVSO, THZ: 117456“’6)‘“@ ELE‘%)G?‘("@ 3“!3|1+73§¢3H %—ﬁZ)HZ)ﬂséz(m( {H), 38¢ (5335 g ) ,

(1d441H( dJ_%?g(é%HU&d“kﬁsz@z% 1HS- ﬁ%ﬁdm(mlkﬁmasgl 1‘11)37%(, )6H) 23 H421§9
6.92 - 6. 967%r£fn @3782(“1@}0 &&@d(lﬁ-fr%}ﬂﬂz 255 912, (T%SH)SQLB 7. 34 (ddd,

'H J, Al ='2.0 H,
32 =76 Hz[ LEAnld(G m"ﬁd;’?cal@?“ﬁ{éowusﬁ?) g%ﬁﬁq%nr HEb N S D o005

VO 021083143 0I3’CTI USOl/ 47850 tenperature, conpound exists as a m xture of

cis/trans ami de rotaners in ga ar%n&nﬁﬁdniboﬁﬁdﬁ‘ﬂ@t erm ned by integration of
characteristic i HNVR signals ?CDClS; =250 5,,,,j, 5.19 (g, 2. IH J=

7.2 Hz) and Sminr 5.89 (g, 1.CH, J—76Hz) ppm M (ESI, positive node)
500.1 [MH + 5 Exanple 6 Synthesis of Co uog601

d
4,

- 15 6.03
The synthesis of compound 6.03 is shown in Figure 16. 'H NMR (CDCls)
6 8.27(d, Y =8.0 Hz, 1H), 7.80 (m, 2H), 7.74 (s, 1H), 7.57 {m, 1H), 7.48 (m, 2H), 7.21
(m, 2H), 7.02 (m, 3H), 6.64 (m, 1H), 5.10 (¢, J = 6.8 Hz, 1H), 4.12 (g, 2H), 3.83 (4, J =
16.4 Hz, 1H), 2.95 (d, J = 16.2 Hz, IH), 149, 3H) 132(d J=6.7 Hz, 3H). MS (EST")
20 5442 {MH]

Fy
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F ONN F3CI ' 6.01 10 A m xture of conpound 3.22 (13 ng) and
acetate (500 ng) in acetic acid (2 nL) was stirred at 80C for %WZ@OS

100C for 10 h. The acetic aid was evaporated, and the residue vvas t aken by
Et OAc. It was washed wi th sodi um bi carbonate and brine, dried, and
concent r at B@.02/183&43r esi due was purified by colum (70% BCOBsoiisrssdS Hexane)
to give 10 ng of conmpound 6.01. "H NWR (CDC13) 8 8.26 (d, J = 8.0 Hz, 1H),
7.84 (m 2H), 7.56 (m 1H), 7.46 (m 2H), 7.32 (m 2H), 7.18 (m 1H), 7.05
(m 2H), 6.60 (s, IH, 6.53 (m 1H), 4.90 (q, 1H), 3.76 (d, 1H), 2.62(d,
1H), 2.16 (s, 3H), 1.27 (d, 3Mpparatibs ¢f€Smpobfide.B4[ MH 20 Synt hesis of
Compound 6.02 M i Y Br K2C03, DWF, 90C 2-(1-Brono-ethyl)-3-(4-hydroxy

- phenyl) - 3H qui nazol i n- 4-one 3-(4- Met hoxy- phenyl)-2-[1-(2-undec

yl -im dazol -1-yl)-ethyl)-3H qui nazol i g 4~QHE6. 02 142 3 June 2005 WO
02/ 083143 PCT/ USO /47850 Into a m xt uf :
K2C03 (0.89 nmmmol, 0.123g) in 3 ) fas added 2-undecyl-I|-Him dazole
(0.557 nmmol, 0.124 g). The react }
After evaporating the solvent, the
organi c | ayer was washed by water,
in vacuo to give a sticky oil whi

Si lue was di ssolved in CH7Cl 2, the

. sdried 5 over NaSO4 and renoved
Q{r_iled by
N

The synthesis of compbund 6.04 is shown in Figure 16. 'H NMR (CDCl;)
§8.26 (d, J = 8.0 Hz, 1H), 7.80 (m, 2H), 7.54 (m, 1H), 7.47 (m, 2H), 7.18 (m, 2H), 7.03
(m, 2H), 6.96 (m, 1H), 6.87 (s, 1H), 6.56 (m, 1H), 5.01 (q, J = 6.8 Hz, 1H), 4.11 (q, 2H),
10 3.71(d,J=16.4 Hz, 1H), 2.83 (m, 2H), 2.76 (d, J = 16.2 Hz, 1H), 2.69 (m, 2H), 1.47 {1,
3H), 1.27 (d, J=6.7 Hz, 3H). MS (ESI') 572.3 [MH]".

F3

5 6.04

Preparation of Compound 6.05

o N /©/0Et
/
Fal ‘z-\)Me

6.05

15

The synthesis of compound 6.05 is shown in Figure 16. 'H NMR (CDCl;)
8 8.26 (d, J = 8.0 Hz, 1H), 7.80 (m, 2H), 7.54 (m, 1H), 7.47 (m, 2H), 7.18 (m, 2H), 7.06
20  (m, 2H), 6.96 {m, 1H), 6.78 (s, 1H), 6.52 (m, 1H}, 5.01 (q, ¥ = 6.8 Hz, 1H), 4.11 (m, 3H),
3.64 (m, 2H), 3.34 (s, 3H), 2.81 (m, 2H), 2.68 (d, ] = 16.2 Hz, 1H),1 47{t 3H), 1.24(d,J
= 6.7 Hz, 3H). MS (ESI') 577.1 [MH]".
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chromat ography to afford a yellow solid (0.16g). 1H NMR (CDCl13) Oiglrﬁi% 005
3H, J= 7.0 Hz), 1.25 (m 16H), 1.60 (br in, 3H), 1.73 (d, 3H, J )2
1.83 (m 1H), 3.84 (s, 3H), 5.09 (q, 1H, J=6.7 Hz), 6.35 (m 1H),
6.84-6.90 (m 3H), 7.05 (m IH, 7.20 (m 1H), 7.55 (m 1H), 7.82 (m 2H),
8.28 (dd, we02d83143 1.1 Hz, J2 = 7.9 Hz). MS(ESI ) 501. cii@soaibo Anal .

(C3i H40N402) cal. C 74.22 H 8.05, N 11.19. Found C 74.22, H 8.14, N 11.03.
Preparation of Conmpound 6.03 0 CEt \ NNy ~ " N\ 1 N F3 15 6.03 The
synt hesi s of conpound 6.03 is showmn in Figure 16. 'H NWVR (CDCl 3) S 8.27
(d, J =8.0 Hz, 1H), 7.80 (mprefatatio of €ofpounkd$.06 7.57 (m 1H), 7.48 (in,
2H), 7.21 (m 2H), 7.02 (m 3H), 6.64 (m IH), 510 (g, J = 6.8 Hz, 1H),
4.12 (g, 211), 3.83 (d, J = 16.4 Hz, IH, 2.95 (d, J = 16.2 Hz, 1H) 1.49
(t, 3H, 1.32 (d, J =6.7 Hz, 3H). OR0 544.2 [M—I]‘. 143 3 June
2005 WD 02/083143 PCT/ USOL/ 47850 Pr on of Conpound 6.04 O CEt NFS
N 5 6.04 The synthesis of conp U021 s shown in Figure 16. '"H NWR
(CDA3) S8.26 (d, J = 8.0 Hz, 80(m 2H), 7.54 (m IH), 7.47 (m
2H), 7.18 (m 2H), 7.03 (m 2H),”6.%6 Ym 1H) 6.87 (s, 1H), 6.56 (m IH,

5.01 (q, J = 6.8 Hz, IH), 4.11 (q, N 10 3.71 (d, J = 16.4 Hz, 1H), 2.83
(m 2H), 2.76 (d, J = 16.2 Hz, 289 (m 2H), 1.47 (t,

FiC

N
AR

—

5 6.06

The synthesis of compound 6.06 is shown in Figure 16. "H NMR (CDCl;)
8 8.36 (m, 1H), 8.27 (d, J = 8.0 Hz, 1H), 7.80 (m, 2H), 7.56 (m, 1H), 7.47 (m, 3H), 7.16
(m, 2H), 7.04 (m, 3H), 6.92 (m, 2H), 6.50 (s, 1H), 6.29 (m, 1H), 4.92 (g, ] = 6.8 Hz, 1H),
10 4.11(q, 2H), 3.74 (4, ] = 16.4 Hz, 1H), 3.08 (m, 2H), 2.98 (m, 2H), 2.59 (d, T = 16.2 Hz,
1H), 1.47 (¢, 3H), 1.17 (4, ¥ = 6.7 Hz, 3H). MS (BSI") 624.2 [MH]".

Preparation of Compound 6.07

OEt
15

6.07
The synthesis of compound 6.07 is shown in Figure 16. '"H NMR (CDCl;)
4 8.26 (d, J = 8.0 Hz, 1H), 7.80 (m, 2H), 7.54 (m, 1H), 7.47 {m, 2H), 7.18 {m, 2H), 7.05
(m, 2H), 6.96 (m, 1H), 6.72 (s, 1H), 6.48 (m, 1H), 5.00 (q, J = 6.8 Hz, 1H), 4.11 (q, 2H),
20 4.04(q, 2H), 3.80(d, J = 16.4 Hz, 1H), 2.85 (m, 2H), 2.65 (m, 3H), 1.47 (t, 3H), 1.23 (d,
J=6.7 Hz, 3H), 1.14 (t, 3H). MS (ESI') 619.1 [MH]". |
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3H), 1.27 (d, J = 6.7 Hz, 3H. M5 (EST) 572.3 [IVH +. Preparation CéJune 05
Compound 6.05 OCEt NY [ / (-"Ore F315 6.05 The synthesis of T rrpour?do
H

0
6.05 is shown in Figure 16. ITHNW (CDC3) S 8.26 (d, J =8.0 Hz, 1H),
7.80 (m 2H), 7.54 (m 1H), 7.47 (m 2H), 7.18 (m 2H), 7.06 20 (m 2H),
6.96 (m 1Wp02883¥8 (s, 1H), 6.52 (m IH, 5 01 (q, J =r6i/8sutarssdH), 4. 11
(m 3H, 3.64 (m 2H), 3.34 (s, 3H, 2.81 (m 2H), 2.68 (d, J = 16.2 Hz,
1H),1.47 (t, 3H), 1.24 (d, J =6.7 Hz, 3H. M5 (ESI) 577.1 [MH +. 144 3
June 2005 WD 02/083143 PCTIUSQO /47850 Preparation of Conpound 6.06 O CEt
NY N F3C N 5 6.06 The sym®rémsitionof Comgpund@0%. 06 i s shown in Figure 16.
|HNVR (CDC13) 8 8.36 (m 1H), 8.27 (d, J =8.0 Hz, 1H), 7.80 (m 2H),
7.56 (m 1H), 7.47 (m 3H, 7.16 (g 2 B4 (m 3H), 6.92 (m 2H), 6.50
(s, 1H, 6.29 (m 1H), 4.92 (q, J_=1b. IH), 10 4.11 (q, 2H), 3.74 (d,
J =16.4 Hz, 1H), 3.08 (m 2H)), ( Hy, 2.59 (d, J =16.2 Hz, 1H),
1.47 (t, 3H), 1.17 (d, J =6.7 R NS (ESI) 624.2 [MH +. Preparation
of Conpound 6.07 OJ'tEt Ny IN N

6.08
The synthesis of 6.08 is shown in Figure 16. 'H NMR (CDCl;) & 8.53 (m,
5 1H), 8.26 (d, ] = 8.0 Hz, 1H), 7.80 (m, 2H), 7.50 (m, 5H), 7.26 (m, SH), 7.07 (m, 3H),
7.00 (m, 1H), 6.61 (m, 1H), 5.03 (q, J = 6.8 Hz, 1H), 4.11 (g, 2H), 3.89 (d, = 16.4 Hz,
1H), 2.81 (4, J = 16.2 Hz, 1H), 1.47 (t, 3H), 1.27 (d, T = 6.7 Hz, 3H). MS (ESIT*) 622.1

[MH]".

10 - Preparation of Compound 6.09

R

OO

n_{
F3 = OFt
6.09

15 The synthesis of compound 6.09 is shown in Figure 16. 'H NMR (CDCl;)

§8.27 (d, J = 8.0 Hz, 1H), 7.80 (m, 2H), 7.53 (m, 1H), 7.48 (m, 3H), 7.25 (s, 1H), 7.20
(m, 2H), 7.05 (m, 2H), 7.00 (m, 1H), 6.58 (m, 1H), 6.50 (d, J = 15.8 Hz, 1H), 5.04 (q, J=
6.8 Hz, 1H), 4.21 (q, 2H), 4.12 (q, 2H), 3.83 (d, J = 16.4 Hz, 1H), 2.80 (d, J = 16.2 Hz,
1H), 1.48 (t, 3H), 128 (d, = 6.7 Hz, 3H). MS (ESI") 617.2 [MH]". |

20
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F3 Cet 15 6.07 The synthesis of conpound 6.07 is shown in Figur %ﬁm ?005
NVR (CDCI3) 8 8.26 (d, J =8.0 Hz, 1H), 7.80 (m 2H), 7.54 (m 1%, G :
(m 2H), 7.18 (m 2H), 7.05 (m 2H), 6.96 (m 1H), 6.72 (s, 1H), 6.48 (m
1H), 5.00 (g, J = 6.8 Hz, IH, 4.11 (g, 2H), 20 4.04 (q, 2H), 3.80 (d, J =
16.4 Hz, 1wWp,02@386 (m 2H), 2.65 (m 3H), 1.47 (t, 3H pciusddufssh J = 6.7
Hz, 3H), 1.14 (t, 3H). M5 (ESI) 619.1 [ MAJt 145 3 June 2005 WO 02/083143
PCT/ USQJ/ 47850 Preparation of Conmpound 6.08 O Okt F3C N 6.08 The
synthesis of 6.08 is shown i AreRagafion of fompopndRld cDCi3) 8 8.53 (m 5 1H),
8.26 (d, J 8.0 Hz, 1H), 7.80 (m 2H), 7.50 (m 5H), 7.26 (m 5H), 7.07 (m
3H), 7.00 (m 1H), 6.61 (m IH, 503 (g, J =6.8 Hz, 1H, 4.11 (q, 2H),
3.89 (d, J =16.4 Hz, 1H), 2.81 (d, OBHz, 1H), 1.47 (t, 3H), 1.27
(d, J =6.7 H, 3H. M (EST) 622.1 10 Preparation of Conpound 6.09
o Ot tAN1 el/ F3 Cet 6.09 13 esis of conmpound 6.09 is shown
in Figure 16. "H NWR (CDCl 3) 8 & = 8.0 Hz, 1H), 7.80 (m 2H),
7.53 (m IH, 7.48 (m 3H), 7.25 7.20 (m 2H), 7.05 (m 2H), 7.00

(m IH, 6.58 (m IH), 6.50 (d, J . , 1H), 5.04 (q, J = 6.8 Hz, |

H, 4.21 (g, 2H), 4.12 (g, 2H), Jz‘;:jlaw Hz, | H), 2.80 (d, J =
=\6.0& Hz, 3H). MS (ESI) 617.2

610

16.2 Hz, IH), 1.48 (t, 3H), 1.2
[MH +. 20 F3

5 The synthesis of compound 6.10 is shown in Figure 16. 'H NMR (CDCl3)
5 8.26 (d, J = 8.0 Hz, 1H), 7.80 (m, 2H), 7.54 (m, 1H), 7.47 (m, 2H), 7.19 {m, 2H), 7.06
(m, 3H), 6.96 (m, IH), 6.59 (m, 1H), 5.04 (q, ] = 6.8 Hz, 1H), 4.44 (s, 2H), 4.11 (m, 3H),
3.60 (m, 2H), 2.70 (d, J = 16.2 Hz, 1H),1.47 (1, 3H), 1.24 (d, ] = 6.7 Hz, 3H). MS (ESI")
577.5 [MH]".

10

Preparation of Compound 6.11

d‘i N OOEt
X
X
OH

6.11

F3

15
The synthesis of compound 6.11 is shown in Figure 16, 'H NMR {CDCl3)
68.27 (d, ] = 8.0 Hz, 1H), 7.80 (m, 2H), 7.54 (m, 1H), 7.46 (m, 2H), 7.19 (m, 2H), 7.04
(m, 2H), 6.97 (m, 2H), 6.54 (m, 1H), 5.03 (g, J = 6.8 Hz, 1H), 4.53 (s, 2H), 4.11 (q, 2H),
3.75(d,J=16.4Hz, 1H), 2.73 (d, ) = 16.2 Hz, 1H), 1.47 {t, 3H), 1.27 (4, ] = 6.7 Hz, 3H).
20  MS (ESI') 549.5 [MH]". ' |
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146 3 June 2005 WO 02/083143 PCT/ US01/ 47850 Preparation of Corrpogpg 6. 1%
OR/ ORNN\ N Y NOEt F3'~6.10 5 The synthesis of conpound & dding 2005
shown in Figure 16. 'H NMR (CDC13) S 8.26 (d, J = 8.0 Hz, 1H), 7.80 (m

2H), 7.54 (m 1H), 7.47 (m 2H), 7.19 (m 211), 7.06 (m 3H), 6.96 (m

111), 6.59%gModsids: 5-04 (4, J = 6.8 Hz, 1H), 4.44 (s, peHserfbskt (M 3H),
3.60 (m 2H). 2.70 (d. J =16.2 Hz, | H).1.47 (t. 3H), 1. 94043 = 6.7 Hz.
3H). Ms (ESI+) 577.5 [WH +. 10 Preparation of Conpound 6.11 O/ | CEt N
NY/ N~OH F3 6.11 15 The synt hﬁwg;ﬂeﬂ conpound 6.11 is shown in Figure
16. 1H NVR (CDC13) 8 8.27 (d, J = 8.0 Hz, 1H), 7.80 (m 2H), 7.54 (m 1H),
7.46 (m 2H), 7.19 (m 2H), 7.04 (m 2H), 6.97 (m 2H), 6.54 (m 1H), 5.03

(g, J = 6.8 Hz, 1B, 8CHs, 2H), 4.11 (q, 214), 3p754¢ %= 16.4 Hz,
1M, 273 (d 3=liole . 1iyisoopgminamineat) . 1 6.7 Hz, 3H. 20
MB (ESI) 549. 5 [WH}. 147 3 J\(
Octanesulfonyl chloride N
HN CH3CN, CHLI NN -
\/\T/ 3 z o"S\\O \/\1?1
. : . Octane-1-sulfonic acid
2-[1-(2-Dimethylamino-ethylami (2-dimethylamino-ethyl)-{1-[3-(4-methox
no)-ethyl}-3-(4-methaxy-phenyl)- y-phenyl)¥4-oxo-3,4-gih-5$dro-quinazolin
3Hquinazolin-4-cne -2-ylj-ethyl}-amide
7.01
5 Compound 7.01. To a sclution of the amine (I mmol, 0.37 g) and

diisopropylethylamine (1.2 mmol, 0.16 g) in acetonitrile (3 mL) and methylene chloride
(3 mL) was added octanesulfonyl chloride (1.2 mmol, 0.26 g). The reaction mixture was
stirred at room temperaturé overnight. Sodium carbonate (15%) was added and the
aqueous layer was extracted with methylene chloride. The organic layer was washed with

10  water, brine, dried over NaSQ, and concentrated in vacuo to give a yellow oil, which was
purified by chromatography on silica gel (eluent: CHCl:/MeOH = 10/1.5) to afford a light
yellow glassy oil (0.22 g). '"H NMR (CDCls) 0.86 (t, 3H, J= 7.2 Hz), 1.17-1.25 (m,
10H}, 1.46 (d, 3H, J= 6.9 Hz), 1.70 (m, 2H}, 2.19 (s, 6H), 2.45 (m, 2H), 2.73-2.90 (m,
2H}), 3.62-3.78 (m, 2H), 3.87 (s, 3H), 4.88(q, 1H, J=6.9 Hz), 7.04-7.14 (m, 3H), 7.31-

15 734 (m,1H), 7.49 (dt, 1H, J, = 1.3 Hz, , =8 Hz), 7.68 (d, 1H, J= 7.3 Hz), 7.77 (dd, 1H,
Ji1=2.1Hz, J;=8 Hz), 8.27 (dd, 1H, ./, = 1.2 Hz, J, = 8 Hz). MS(ESI) 544.2 (MH").
Anal. {C2oH4sN4048) cal. C 64.18 H 7.80, N 10.32, S 5.91. Found C 64.36, H 7.81, N
10.08, S 5.78
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WO 02/ 083143 PCT/ USQ /47850 Exanple 7 CH CH3 ~N 3 dii sopropyl et hy:J’ ?lm' neé\b
Cct anesul fonyl chloride tf~ HN, CH3CN, CH2G2 N O p | une 2005
2-[1- (2-Di et hyl am no-et hyl am Octane-|-sulfonic acid [1-( -D thymn

phenyl )- (2-di net hyl am no-ethyl)-(1-[3-(4-methox n 3H3-(4-r eho y-

y- phenyl ) - ros@s3de34- di hydr o- qui nazolin 2-yl]-ethyl}-apprf@serdra@l 5 Conpound
7.01. To a solution of the amne (1 mol, 0.37 g) and

di i sopropyl ethylamne (1.2 nmmol, 0.16 g) in acetonitrile (3 nL) and

nmet hyl ene chloride (3 nL) was added octanesul fonyl chloride (1.2 nmol,

0.26 g). The reaction m xture was }txi rrlee% at room tenperature overnight.

Sodi um car bonate (15% was added an e aqueous | ayer was extracted with
nmet hyl ene chloride. The organic |ayer was washed with 10 water, brine,

dried over NaSO4 and concentrated in vacuo fo give a yellow oil, which was
purified by chromatography on silica g (@i gent: CHC 3/MeOH = 10/1.5) to
afford a light vyellow glassy oil 7 HNWR (CDCl 3) 0.86 (t, 3H, J=
7.2 Hz), 1.17-1.25 (m 10H), 1.486
(s, 6H), 2.45 (m 2H), 2.73-2.90 (
4.88(q, 1H, J=6.9 Hz), 7.04-7.14
1H, J, = 1.3 Hz, J2 = 8 Hz),
2.1114 J2 = 8 Hz), 8.27 (dd, ¢
(MH). Anal. (C29H42N404S) c

h
"l

6.9 Hz), 1.70 (m 2H), 2.19

62-3.78 (m 2H), 3.87 (s, 3H),
é’lS 7.34 (m1 H, 7.49 (dt,
.3 Hz), 7.77 (dd, 1H, J, =
"~ 1.9 Hz, J2 = 8 Hz). MS(ESP) 544.2

C 64.18 H 7.80, N 10.32, S 5.91. Found C

64.36, H7.81, N 10.08, S 5.78 148 3 J&k 2005 WD 02/ 083143

PCT/ usmé 47850 Exanple 8 ~ ~ K v -

Compound 8.01. Compound 8.01 was prepared using the similar condition for
synthesis of compound 4.01. Oil. Mixture of cis /trans amide rotamers (1/6), determined
by '"H NMR (CDCl;) 4.18 (q, 1H, J=7.0Hz), 4.69 (q, 1H, J="7.0 Hz ). MS(ESTI") 533.2
(MH".

149




or" 1~ O1I, 801 5 Conpound 8.01. Conpound 8.01 was prepared usi
simlar condition for synthesis of conpound 4.01. Ol. Mxture ofsjgll‘ltsﬂg 2005
/trans am de rotaners (1/6), determned by 'HNWR (CDC 3) 4.18 (q, 1H, J=
7.0 Hz), 4.69 (q, 1H, J=7.0 Hz). MS(ESI') 533.2 (M. 149 3 June 2005 WO
02/ 083143 WCTLB0!E/ 47850 Exanple 9 0 EtO O OEH O NHFnBCT/USO1AEz0 | \ H \ | |
N'O- NH2 EDC, HOBt H XX Ot OOH PPh3,12 \ N NHH If4 CH2Cl 2 NHFnoc O
XXIl NHFmoc XXI O\ | v Br~f \ | HOBt bi phenyl acetc acid NH2

HN. &NH2  Mal | X) OV Exafaples

Et0\©\ d /@ “”F'“‘”
©\)j;o EDC, HOBt
O’ - PPhs, I d /@/ ~ GH .
dL CH>Cl»

NHFmoc
NHFmoc XA
o}
0 ~
N/O/D /W“HZ 1 /Q/ EDC, HOB
N -
@\/U\ N/JY 0 biphenylacetic acid
NH2 LRGN
XX XXV
O UO S~
o
N’)\l/ 0
SR O
. .
@ 9.01
5 2-Amino-N-(4-ethoxy-phenyl)benzamide (XX). A mixture of isotoic

anhydride (16.3 g, 100mmol) and p-phenetidine (13.7 g, 100 mmol) was heated at 120°C
for 4 h. The reaction mixture after cooling was triturated with ether. The resulting solid
was collected by suction to give compound XX, 'H NMR (CD;0D) 1.37 (, 3H, /= 7.0
Hz), 4.01 (q, 2H, J="7.0 Hz), 6.67 {t, 1H, I = 7.0 Hz), 6.78 (dd, 1H, J;= 1.2 Hz, J;=82
10 Hz), 6.89 (m, 2H), 7.20 (dt, 1H, J;, = 1.4 Hz, J,=8.2 Hz), 7.47 (m, 2H), 7.56 (dd, 1H, , J;

= 1.4 Hz, J,=9.3 Hz).MS(EST") 257.3 (MH").

Synthesis of o-diamide XXI. To a mixture of compound XX (7.68 g, 30
mmol) and N-(9-fluorenylmethyloxycarbonyl)-D-alanine (10.26 g, 33 mmol) in CH,Cl;
(150 mL), was added EDAC (8.63 g, 45 mmol) and HOBt (1.38 g, 9 mmbl). After

15 stirring at room temperature overnight, the resulting solid was filtered and washed with
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OI\ NN~ONH2 11k 9.01 5 2-Am no-N (4-ethoxy-phenyl)benzam de :%?? e”005
m xture of isotoic anhydride (16.3 g, |100nmmol) and p-phenetidi ne l!} g,
100 nmmol ) was heated at 120C for 4 h. The reaction m xture after cooling

was triturated with ether. The resulting solid was collected by suction to
gi ve conpoW 2883143 H NMR (CD3OD) 1.37 (t, 3H, J= 7.0 HEYUSHMAEE (q, 2H. J=
7.0 Hz), 6.67 (t, 1H J = 7.0 Hz), 6.78 (dd, 1H J = 1.2 Hz, J2 =8.2 10

Hz), 6.89 (@ihy?dtﬁerto@@@c&ﬁﬁouncﬂ-ﬂl gﬁl SEE& 'ﬁNIMR 33?%@ J =7 (m 2H),
7.56 (dd, 1H 6”82 VH ). Synthesis of
o o an de xKeh 18 (4 3R Ard d %Wp%mn@ 6<6<n sg(m 3H), 5r§ﬁtﬁn} 1Hhd

N-(9-fl uoreg tp b I n CH2Cl 2
et mghgﬁgdﬂg PEYGMDPD payb}rzwék@%@ﬁ ﬁzﬂﬁj 11-'13 Jﬂg@h)z b ol e after
15 stirringlh#3 Sodth MHE hﬁ?rég%vbrmght t he resultlng SO|Id was filtered

oyt 6l d conpound o T guagate xSRI iSRRI N T s Coy

1.48 (d, 3Hmny>Blvcﬂz%)wassd@%é’h;(lmgg,6432mqﬁ,lsz§2glﬁaez(rlmol)3hﬂ, 5.50 (m

1h =6 1) eoppflghathe{lynz grp i) pedrepdod g Wps ik 100 | e

XXI'I. To a womuempamtet oviraightdEheXpsulting sdtid vas fik@e®and washddwithretiphettr2, was
ﬁldﬂfgl :Dspggr l(géZei élpuh"&ioam ne (%g)) QH%@%IIQ?(E?%;??@%b%dXt ure was
stirredlét 3Hoond.2 dapdi03 oy )42 (oi, §H), 4.4T e, 2HDs466 (Mg )5.581(myas),f i | t er ed
e v gt S0 5, 39, VBT PORE Rr aplgle, TE
4.23 ( m 1H), 4.43 (Gpm@bnd XXHE Kiperidihk/(15 rfl) &8s 4dded Ri)solutibn 8 (m  2H) ,
o b i Sas b OBl b o () Copound
temperature for 1 h, the mixture was poured into 150 m! of water, the aqueous liyer was
15  extracted with CH,Cl,, the combined organic extracts was dried over Na,SQ, filtered
and concentrated. The residue was purified by chromatography to give a white solid
(0.80 g). "H NMR (CDCl) 1.30 (d, 3H, J = 6.6 Hz), 1.46 (t, 3H, J= 6.3 Hz), 3.82 (m,
1H), 4.10(q, 2H, /= 6.6 Hz), 7.03 (dd, 2H, J, = 1.9 Hz, 1, = 7.0 Hz), 7.18 (m, 2H),
7.47 (m, 1H), 7.75 (m, 2H), 8.26 (d, 1H, J =~ 8 Hz). MS(ESI") 310.1 (MH").
20
Compound XXIV. To a mixture of compound XXIII (0.06 g, 0.19
mrmol) and bromoacetamide (0.032 g, 0.23 mmol) in DMF (3 mL), was added K;CO;
(0.079 g, 0.57 mmol) and Nal (0.086 g, 0.57 mmol). After stirring at room temperature
overnight, evaporated the solvent, the residue was dissolved in CH,Cl,, the organic layer
25 was washed by water, brine, dried over NaSO, and removed in vacuo to give a yellow
solid which was purified by chromatography to afford a white solid. 'H NMR (CDCls)
1.26 (t, 3H, J= 7.2 Hz), 1.38(d, 3H, J= 6.6 Hz), 3.46 9br, 1H), 3.58 (br, 1H), 3.82 (m,
1H), 4.11 (m, 2H), 5.68 (br, 1H), 7.04 (m, 2H), 7.14 (m, 2H), 7.50 (m, 1H), 7.75 (m,
2H), 8.30 (d, 1H, J = 8 Hz). MS(ESI") 367.3 (MH").
-30
Synthesis of Compound 9.01
Compound 9.01 was prepared using the similar condition for synthesis of
c'ompound 3.02, white solid, mixture of cis /trans amide rotamers (1/5), determined by 'H
NMR (CDCl) 4.85 (q, 1H, J = 7.3 Hz), 5.35 (g, 1H, J= 7.3 Hz ). MS(EST') 561.2
151



conmpound XXI'I (2.68g, 5.05 nmmol) in DVMF (100m ). After stirring at Ir,r@mréz005
tenperature for 1 h, the mxture was poured into 150 nl of water, :'t;

aqueous | ayer was 15 extracted with CH2Cl12, the conbi ned organic extracts
was dried over Na2SO4, filtered and concentrated. The residue was purified

by chronat o@rapssy3t o give a white solid (0.80 g). 'H RYRu@BEEB) 1.30 (d,

3H, J= 6.6 Hz), 1.46 (t, 31-L J=6.3 Hz), 3.82 (m IH), 4.10 (g, 2H J=

6.6 Hz), 7. dd, 2H, J, =1.9 Hz, J2 = 7.0 Hz ), 7.18 (m 2H), 7.47 (m

1H), 7.75 ( H, 8.26 (d, 1H J= 8 Hz). MS(ESI) 310.1(MH ). 20 Conpound
XXI'V. To a m xture of conmpound XXIIl (0.06 g, 0.19 mmol) and

br onbacet am de (0.032 g, 0.23 | ) i.n, DVF ), was added K2CO3 (0.079
g, 0.57 nmol) and Nal (0.086 SYN'I'T‘B"%‘#’fE??BTP)"“S‘i?%r stirring at room
tenperature overnight, evaporated the solvent, the residue was dissol ved
in GHC12, the organic layer 25 was washgd b@Ewater, brine, dried over
NaSO4 and renpved in vacuo to give ajyel solid which was purified by
chromat ography to afford a whit NVR (CDC13) 1.26 (t, 311, J=7.2
Hz), 1.38(d, 3H, J= 6.6 Hz), 3.58 (br, 1H), 3.82 (m 1H),

4.11 (m 2H), 5.68 (br, 1H), 7.14 (m 2H), 7.50 (m 111),
3 (MH1). 30 Synthesis of

7.7 (m 2H), 8.30 (d, 1H, J
Conmpound 9. 01 Conpound 9. 01 d usind ghe sinilar condition for
solid, mxture of cis /trans am de

synt hesis of conmpound 3.0
rotamers (1/5), determ ned H NWR (CDC13) 4.85 (q, 1H, J= 7.3 Hz), 5.35

(g, 1H, J= 7.3 Hz ). MS(ESI4) 561.2 151 3 June 2005 WO 02/083143

3.
7.

; ip -[ (4 sthoxyphenyl)-4-pxo-3 ~
PCT/ USOL/ 47850 Synt hesi s o PERAbliAdIUado@enii a3 jro pa R1 ~ v F OF
5 trifiuoro-ethoxy)-ethyl]-acetamide
9.02

Compound 9.02 was prepared following the synthesis of compound 9.01, oil,
mixture of cis /trans amide rotamers (1/1), determined by TH NMR (CDCl3) 4.95 (m, 1H),
10 5.35 (m, 1H). MS(ESI") 630.2 (MH").

Synthesis of Compound 9.03
le/\m F
(T

2-Biphenyl-4-yi-N-{1-{3-(4-flucro-phenyl}-4-oxo-3,4-dihy
dro-quinazolin-2-y{}-ethyf}- A-{2-(2,2,2-
triflupro-ethoxy)-ethyl]-acetamide

15 9.03

Compound 9.03 was prepared following the synthesis of compound 9.01. Yellow
solid, m.p. 167.9 °C, mixture of cis /trans amide rotamers (1/2), determined by 'H NMR
(CDCls) 4.85 (q, 1H, J=7.0Hz ), 5.26 (g, 1H, J= 7.0 Hz ). MS(EST") 604.2 (MH").

20  Anal. (C3HasF4N303) cal. € 67.65 H 4.84 N 6.96. Found C 67.80, H 4.98, N 6.97.
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2- Bi phenyl - 4-yl - N-{1-[ 3- (4- et hoxy- phenyl ) - 4- oxo- 3
4-di hydro-qui nazolin-2-yl]-ethyl)- N[2-(2,2,2- 5

3 June 2005

trifluoro-ethoxy)-ethyl]-acetam de 9.02 Conpound 9.02 was prepared
followi ng the synthesis of conpound 9.01, oil, mxture of cis /trans am de
rotaners (WORRstBStermined by 'H NVR (CDClI 3) 4.95 (m PEN/PSO1A@®SE. 35 (m

1H). MS(ESI+) 630.2 (MN. Synthesis of Conmpound 9.03 a F

2- Bi phenyl . 4-yI - N-{ 143- ( 44uor g- )4 0 0= 30 4di h
i o qui nazol 1 1 2-y1] et hyNc 2. ( STBRGRes GairpRRifet

OF

xy) ethyacel am de 15 9.03

Conpound 9. 03 was prepared followi ng the synthesis of conmpound 9.01. Yellow

solid, mp. 167.9 C, mxture of cis /trans ide rotaners (1/2),

by 1H NVMR (CDC13) 4.85 (q, 1H, J=
MS(ESfl 604.2 (MH). 20 Anal. (C34
Found C 67.80, H 4.98, N 6.97.
PCT/ USOL/ 47850 Synt hesis of Co X

1-[ 3-(4-Fl uoro-phenyg- 4- oxo- 3, QY 0-qQu nago
lin-2-yl]-ethyl }-N-[2-(2, 2, 2-tr - )%
)-ethyl]-2-(4-t(f|uororrethyIFJg

2 3

F
)-8cetanmide F9.04 5

N-{1-{3-(4-Fluoro-phenyl)-4-oxo-3,4-dihydro-quinazo
{in-2-yl}-ethyl}-N-[2-(2,2,2-triflucro-ethoxy
}-ethyl)-2-(4-triflucromethyl-phenyl}-acetamide

9.04

Compound 9.04 was prepared following the synthesis of compound 9.01. white
solid, m.p. 156.2°C. "H NMR (DMSO, T = 140°C) 1.45(d, 3H, J=6.8 Hz), 3.59-3.73
(m, 6H), 3.92 (m, 2H), 5.14(q, 1H, J= 6.8 Hz ), 7.33 (m, 5H), 7.69 (m, 4H), 7.72 (4, 1H,
J=8 Hz), 7.86 (m 1H), 8.14 (dd, 1H, J = 1.2 Hz, J = 8.4 Hz), At room temperature,
10 mixture of cis /trans amide rotamers (1/2), determined by "H NMR (CDCls) 4.88 (g, 1H,
J=6.8Hz), 527 (q, 1H, J=6.8 Hz ). MS(EST") 604.2 (MH"). Anal. (C3sH24F7N303)
cal. C 58.49 H 4.06 N 7.06. Found C 58.53, H 4.18, N 7.05.

Synthesis of Compound 9.05

o
F mN\/\oa

N-(2-Ethoxy-ethyl)- N-{1-{3-(4-ethoxy-phenyl)-4-0x0-3 4-
dihydro-quinazolin-2-yi]-ethyl}-2-{4-fiuo
ro-phenyl)-acetamide

9.05

15
Et

Compound 9.05 was prepared following the synthesis of compound 9.01. Yellow
20 solid, mixture of cis /trans amide rotamers (1/1), determined by 'H NMR (CDCl,;) 4.88

153

det er m ned

5.26 (g, IH J= 7.0 Hz).

13 ) cal. C67.65 H 4.84 N 6. 96.
June 2005 WD 02/ 083143
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Compound 9. 04 was prepared follow ng the synthesis of conpound 9. Jégll‘%t%os
solid, mp. 156.2C."'H NWR (DVSO, T =140C) 1.45(d, 3H J= 6.8 Hz), 3.59-3.

(m 6H, 3.92 (m 2H), 5.14(q, 1H J=6.8 Hz), 7.33 (m 5H), 7.69 (m 4H),
7.72 (d, IH, J=8 Hz), 7.86 (m1H), 8.14 (dd, 1H, J 1= 1.2 Hz, J 1= 8.4

Hz), At rov@ogessperature, 10 m xture of cis /trans am #€TAUBU&TRS S ( 1/ 2),
determned by 'H NVR (CDC13) 4.88 (q, 1H, J=6.8 Hz), 5.27 (q, 1H, J= 6.8

V5( ESI 4y 2 ) 406N706
0, EES ) PREIn L RIS ety A Gufa” O " e
F1 ON(2- Eﬂiﬂakw&ﬁ%ﬁéﬂﬁlﬁ@ﬂ%m@4@@1@(&&&1‘5@2@1\1)1%' oxo- 3, 4- d| hydr o-qu
i nazolin-2-yl]-ethyl}-2-(4-fluo ro-phenyl)-acetam de 9.05 Conpound 9. 05
was prepared follow ng the synthesis of conpound 9.01. Yellow 20 solid,

m xture of cis /trans ani de r Synthesissof Gommppundi®0&r mi ned by ' H NVR (CDCl 3)
4.88 153 3 June 2005 WO 02/083143 PCT/ 1JSQ@g 47850 (g, 1H, J= 7.0 Hz),
5.35 (q, 1H, J= 7.0 Hz). MS(ESI') 5X8.3 ). Anal. (C30H32 FN304) cal. C
69.62 H 6.23 N 8.12. Found C 69, 26, N 7.98. Synthesis of Conpound
9.06 0 -1 OBt \ v 'oEt [/ O - Et hoxy-ethyl)-N-(1

{3-(4- et hoxy-phenyl)-4-oxo- 3, 4- qui nazolin-2-yl]-ethyl}-2-(3-fluo 5

ro- phenyl )acetam de 9.06 Q/\(N\/\oa
o

F
N-(2-Ethoxy-ethyl)-N-{1-{3-(4-ethoxy-phenyl)-4-oxo-
3,4-dihydro-quinazolin-2-yi]-ethyl}-2-(3-fluo
5 ro-phenyl)-acetamide

9.06

Compound 9.06 was prepared following the synthesis of compound 9.01. Yellow
solid, mixture of cis /trans amide rotamers (1/1), determined by "H NMR (CDCl3) 4.90
10 (g, 1H, J=7.0Hz), 5.35(q, 1H, J= 7.0 Hz ). MS(ESI") 518.3 (MH"). Anal. (C30H3;
FN;04) cal. C 69.62 H 6.23 N 8.12. Found C 69.33, H 6.20, N 8.06.

Synthesis of Compound 9.07

"
N
e
\/\O/\
0
F
2-{3,5-Difluoro-phenyl}-N-(2-ethoxy-ethyl)-N-{1{3
-(4-ethoxy-phenyl}-4-0x0-3,4-dihydro-quinazoli
15 n-2-yl]-ethyl}-acetamide

9.07

Compound 9.07 was prepared following the synthesis of compound 9.01. Yellow
solid, mixture of cis /trans amide rotamers (1/1), determined by 'H NMR (CDCl;) 4.88
20 (g, 1H. J=17.0Hz), 537 (q, 1H,/= 7.0 Hz ). MS(ESI") 536.3 (MH"). Anal.
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Compound 9. 06 was prepared follow ng the synthesis of conpound 9. I
solid, mxture of cis /trans am de rotaners (1/1), determ ned by %JHI% 2005

(CDC13) 4.90 10 (q, 1H, J= 7.0 Hz), 5.35 (g, 1H J= 7.0 Hz). MS(ESI) 518.3
(M#). Anal. (C30H32 FN304) cal. C69.62 H6.23 N 8.12. Found C 69.33, H
6. 20, N 8.@96.02/8nhesi s of Conpound 9.07 OEt N 1 (/ ecrBs@«(ssy
5-Di fl uor o- phenyl)-N-(2-ethoxy-ethyl)-N{1-[3

e Shh"étyh@??@i%?‘ DAL s 37%9‘5'(%% R A6 e, Hpsrl”;bp‘&’r'”ci‘ fol | owi ng t he

synt hesi s of conpound 9. 01. YeI I ow solid, mxture of cis /trans am de
rotamers (1/1), determ ned by_.' th f§CDC13Jd61 8 20 (g, 1H, J= 7.0 Hz),
5.37 (g, 1H, J= 7.0 Hz). MY E§¥'} BlOrCompeyrd %08 154 3 June 2005 WO
02/ 083143 PCT/ OS01/ 47850 (CBOH3 1F2N304) cat. C 67.28 H 5.83 N 7.85. Found
C 67.28, H5.80, N7.78. { Synthesis of pound 9.08 0/ | B / O 5 CF3
9.08 Conpound 9.08 was prepared fd} : the synthesis of conpound 9. 01.
Yellow solid, mp. 157.9C 'H NMR =140C) 0.95 (t, 3H, J= 6.4 Hz),
1.34 10 (t, 3H, J=6.8 Hz ), 1 J= 6.8 Hz), 3.31-3.59 (m8H),
4.08 (g, 2H, J= 6.8 Hz), 5.17 , 68Hz) 7.02 (m 2H), 7.24-7.56

3‘

(m 7H), 7.70 (d, 1H, J= 8 Hz), ,(\t]jt/\o ,=1.6 Hz, J2= 7.2 Hz),
8.13 (d, 1H, J= 8 Hz). At roo peffat Ur e xture of cis /trans am de
rotamers (1/1), determ ned by & I\/RO(CDC13) 4.92 (g, 1H, J= 7.0
5 CF3
| 9.08

Compound 9.08 was prepared following the synthesis of compound 9.01.
Yellow solid, m.p. 157.9°C. 'H NMR (DMSO, T=140°C) 0.95 (t, 3H, J=6.4 Hz), 1.34
10 (t,3H,/=6.8Hz), 1.44 (d, 3H, J= 6.8 Hz), 3.31-3.59 (m,8H), 4.08 (q, 2H, /= 6.8 Hz),
517 (g, 1H, J= 6.8 Hz), 7.02 (m, 2H), 7.24-7.56 (m, 7H), 7.70 (d, 1H, J= 8 Hz), 7.84
(dt, 1H, /= 1.6 Hz, /= 7.2 Hz), 8.13 (d, 1H, /=8 Hz). At room temperature, mixture
of cis /trans amide rotamers (1/1), determined by "H NMR (CDCls) 4.92 (g, 1H, J="7.0
Hz), 5.38 (g, 1H, J=7.0 Hz ). MS(ESI") 568.3 (MH"). Anal. (C3;Hss F3sN304) cal. C
15 65.60 H5.68 N 7.40. Found C 65.38, H 5.61, N 7.34.

Synthesis of Compound 9.09
0 ,@Oﬂ
C
P
A

N-(2-Ethoxy-ethyl)-N-{ 1-{3-(4-ethoxy-phenyf)-4-0x0-3
A-dihydro-quinazolin-2-yl]-ethyl}-2,2-diflu
oro-2-phenyl-acetamide

20 | 9.09
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Hz), 5.38 , 1H, J= 7.0 Hz). MS(ESr) 568.3 (MH). Anal. (C31|—|32
cal). C 15(25. 60 H 5.68 N 7.40. Found C 65.38, H5.61, N 7.34. Syﬁm% %905
Compound 9.09 OEt NO ~" FF

N (2- Et hoxy-ethyl)-N-(1-[ 3-(4- et hoxy-phenyl)-4-0oxo0-3 ,4-dihydro-qu

I nazol i n- 2wylopessidayl } - 2, 2-di fu or o- 2- phenyl - acet am de p2OuS@%so 155 3 June
2005 WO 02/083143 PCT/ Q501/ 47850 Conmpound 9.09 was prepared follow ng the

o) 3 o BBl By iR oebl BRI O (1, BH 07
§H42J; Z_)4O(leprle$oméﬂ(r@mxepcmr 104@, BH)J = 67932),( tms (i2{6H), 37301(&111{»1 121) Lo 3
(M. Exanpr 2 S 7R3 (2L P10, 408 g, 0T 15 Gl RO S

2- | m dazol ez®dy, bazah,dehyﬂez 7.54 (o, BH3, NS/ (mytH);18.28 K, XM, NHZ 8HG) MO@GSIN-N H O F
4-Tri fuogongw&&?&’:nyl acetic acid - N N~ EDC HOBt/ NMM DVF \/ 11\

Example 10

Synthesis of Compound 10.01

F
o
O 2-Imidazolecarboxaldehyde /©/
- N
NaBH3CN / MeOH 4k‘/
N

NHZ-HCI HN\)L}

i O
4-Trifluoromethylphenyl acetic acid (X‘j\(
- N
EDC / HOBt/ NMM / DMF \)hl\N
oy
FiC

A mixture of compound XV (160 mg, 0.5 mmol) and 2-

10

imidazolcarboxaldehyde (58 mg, 0.6 mmol) in methanol (10 mL) was stirred at room
15  temperature for 20 minutes. Then sodium cyanoborohydride (38 mg, 0.6 mmol) was
added. The mixture was stirred at room temperature for 6 h. The reaction mixture was
treated with EtOAc, and it was washed with sodium bicarbonate and brine, dried, and
concentrated. The residue was purified by column (5% methanol and 1% conc. NH,OH
in 3:7 EtOAc/DCM) to give 120 mg of compound XXV, 'H NMR (CDCl3) § 8.25(d, J =
20 8.0Hz, 1H), 7.78 (t, ] = 8.0 Hz, 1H), 7.70 (d, J = 7.7 Hz, 1H), 7.49 (t, J = 8.0 Hz, 1H),
- 7.20-7.05 (m, 4H), 6.93 (s, 2H), 3.94 (d, = 14.8 Hz, 1H), 3.77 (d, ] = 14.8 Hz, 1H), 3.38
(g, J=6.6 Hz, 1H), 1.25 (d, ] = 6.6 Hz, 3H).
_ EDC (123 mg, 0.64 mmol) was added to a mixture of compound XXV
(115 mg, 0.32 mmol), 4-trifluoromethylphenyl acetic acid (65 mg, 0.32 mmol), HOBt (43
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H F3C O010.01 A mxture of conmpound XV (160 ng, 0.5 nmmol) and 2- J 05
i m dazol car boxal dehyde (58 ng, 0.6 mml) in nmethanol (10 nL) was S:%I H%% ZaQ
room 15 tenperature for 20 m nutes. Then sodi um cyanoborohydri de (38 ng,

0.6 mvl) was added. The m xture was stirred at roomtenperature for 6 h.
The reacti ooobssiadre was treated with Et OAc, and it weeTmsmhedo Wit h sodi um
bi carbonate and brine, dried, and concentrated. The residue was purified

by col um (5% hangl [ ne.. NH4 L : c/ to give 120 ny
of conpoundmﬁ’)@m'ﬁﬁﬂ\?ﬂg%%@&%ﬁ&%?mﬁﬁﬁ%m@'gﬁﬁﬂux eas 7. 78 (t, J
; 2007HS,5 él.stirl)ei at7roarg tfg)gbcraﬁ]re_-t;iblﬂ h.glhg rei((:tlddh,n\lli:?tm‘&gvéla@ isreaﬁgd \ﬁﬁt@ﬁé‘:ﬁza?g ﬂ(';) E

. - . y ). < o S, . y . N 14 = = . H 1 ™y ) =
14.8 Hz, 1I—|)"n2,’5 %“F%’é‘ W‘E*tﬁ°d‘§'m£"‘-‘é¢8ﬂar‘&?“d%ﬂy?s dried; gnq gpneepirated; Wlepgsidugps £pc (123
nmg, 0.64 mMEinfiedBpcalaaied s Rethandl #dUtecont. NERORGHNRY BXSNc/DCMY %0 Sl 160 32 ol ),

4-triflupromet hyl phenyl acetic gcid (65 pg, 0.32 mol), 1(43 156 3 June
2005 \/\0902*}’68 &%0\!'&%%0@50%54%&5%,[@]32 mmol ), and NMM (0.07 ni, 0.64

mol) in DM (3 nm). The mixture was stirred at roomtenperature for 14 h.
The reaction mxture was treated with EtOAc, and it was washed with sodium
bi car bonate and brine, dri ed,SYaHsiseffcumrrouaddB02 The residue was purified
by colum (5% net hanol and 1% conc. NHAOH in 3:7 EtQAc/DCM to give 100 5
ng of compound 10.01. Ms (ESI) 550.2 [MH'. Synthesis of Conpound 10.02 tlI
o/ jIl FO/ I F M\/ N\ ' Ml NYK @B/DWVW~ ~ 7N~ F3C/ F3C 63 10
10. 01 10.02

EH,

F3 FiC
10 10.01 10.02

Potassium carbonate (97 mg, 0.7 mmol) was added to a mixture of
compound 10.01 (38 mg, 0.07 mmol) and iodomethane (0.044 mL, 0.7 mmol) in DMF (2
mL). The mixture was stirred at room temperature for two days. DMF was evaporated
15 under high vacuum, and the residue was taken by EtQAc. It was washed with brine, dried,
and concentrated. The residue was purified by column (2% methano! and 0.5% conc.
NH4OH in 3:7 EtOA¢/DCM) to give 15 mg of compound 10.02. MS (EST') 564.2
[MH]".

20 Synthesis of 10.03
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Pot assi um carbonate (97 ng, 0.7 mol) was added to a m xture of
10.01 (38 ng, 0.07 mmol) and i odonethane (0.044 nL, 0.7 mol) in WCQOOS

m.). The m xture was stirred at roomtenperature for two days. DVF was
evaporated 15 under high vacuum and the residue was taken by EtQAc. It was
washed w tWolseos3e43 dri ed, and concentrated. The resi deernmsEspsoi fied by
colum (2% net hanol and 0.5% conc. NH4COH in 3:7 Et OAC/DCM to give 15 ny

of conpound 10. 02. S 2 20 S esi s of 030/ I _F e 1 Nk
ovkfo \ N-N O F3C | PS“@’ %%P‘lv‘é“’aprfﬁk‘ﬂ"‘g‘“g&ﬁé B PrafpsiuRopg 3143
PCT/ USQOL/ 47 Edathomaimucein desdribed 3048, SMSKESEY $50.2f[8MHTOW ng the synthetic
procedure for conpound 10.01, described above. M5 (ESI) 550.2 [VH +.

Synt hesi s of Compound 10.04 5 N~\F FH3 \ NF3C1|l ~ 0 -10.04 Conpound

10. 04 was prepared fol |l ow ng s,liq,egymb@,hb.ﬁmarmquure for 10 conpound 10. 02,
descri bed above. M5 (ESI) 564.2 [MH +. Synthesis of Corrpound 10.05 o' F
\' \ No S F3C1 / O

Compound 10.04 was prepared following the synthetic procedure for
10  compound 10.02, described above. MS (ESI") 564.2 [MH]

Synthesis of Compound 10.05

CL w
A
F 3Cm

15 10.65
Compound 10.05 was prepared following the synthetic procedure of
compound 10.01, described above. 'H NMR (ds-DMSO, T = 140°C) & 8.11 (d, J=8.0
Hz, 1H), 7.82 (t, J = 8.1 Hz, 1H), 7.68 (d, J = 8.1 Hz, 1H), 7.60-7.40 (m, 6H), 7.38-7.15
(m, 5H), 5.33 (bs, 1H), 5.02 (dd, J = 11.4Hz, 2H), 3.60 (bm, 2H), 1.45 (d, ] = 7.0 Hz,
| 20 3H). m.p. 173-174°C. MS (EST') 567.2 [MH]". Anal. Calcd. for CgHnFsN40,S: C, _
61.48; H, 3.91; N, 9.89. Found: C, 61.36; H, 4.08; N, 9.75. '
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15 10.05 Conpound 10.05 was prepared follow ng the synthetic pr o??yﬁggoos
conpound 10. 01, descri bed above. "H NVWR (d6-DMSO, T = 140C) 8 8.1 =

8.0 Hz, 1H), 7.82 (t, J =8.1 Hz, 1H), 7.68 (d, J = 8.1 Hz, 1H), 7.60-7.40
(m 6H), 7.38-7.15 (m b5H), 5.33 (bs, 1H), 5.02 (dd, J =11.4Hz, 2H), 3.60
(bm 2H), WONZOgH3 J = 7.0 Hz, 20 3H. mp. 173-174C REI/EGH)8s667. 2 [ MH +.
Anal . Cal cd. for C29H22F4N402S. C, 61.48; H, 3.91; N, 9.89. Found: C
61.36; H 4.08; N, 9.75. 158 3 June 2005 WO 02/ 083143 PCTI USA / 47850
Exanple 11 Preparation of Conpound 11.01 ON / F 1Y N FC5 11.01 The
synt hesi s of conpound 11.01 is shovBxamplddiigure 14. ‘H NVR (d6- DMSO, T

=120C) 8 8.8-7.0 (m 17H), 1 4.35 (m 1H), 4.25-
10 4.00 (m 4H), 3.65 (m 1k5"%gi’("?1'8“ &"‘3%““91\1/%@ ESI) 619.1 [ M |
Preparation of Conpound 11.02 Et O/l N~ F30~J 15 11.02 The synthesis
of conmpound 11.02 is shown in Figure 17. 'H (d6- DMSO, T = 150C) S 8. 38
(m 2H), 8.09 (m 1 H), 7.84 (m 2H), 07. IH), 7.54 (m 2H),

7.40-7.00 (m 6H), 5.25 (m 1H), fﬁm 4.25 (m 1H), 4.14 (m 3H),
3.62 (m + 20 1H), 3.31 (m 1Hf 7 1.37 (m 6H). MS (ESI)
605. 3 [ VH]

11.01
The synthesis of compound 11.01 is shown in Figure 14, '"H NMR (ds-
DMSO, T = 120°C) & 8.8-7.0 (m, 17H), 6.35 (s, 1H), 5.00 (m, 1E), 4.35 (m, 1), 4.25-

10 4.00 (m, 4H), 3.65 (m, 1H), 1.40 (t, 3H). MS (ESI") 619.1 [MH]".

Preparation of Compound 11.02

15. 11.02

The synthesis of compound 11.02 is shown in Figure 17. "H NMR (dg- '
| DMSO, T =150°C) & 8.38 (m, 2H), 8.09 (m, 1H), 7.84 (m, 2H), 7.68 (m, 1H), 7.54 (m,
2H), 7.40-7.00 (m, 6H), 5.25 (m, 1H), 4.74 (m, 2H), 4.25 (m, 1H), 4.14 (m, 3H), 3.62 (mn,
20 1H), 3.31 (m, 1H), 2.78 (m, 2H), 1.37 {m, 6H). MS (ESI") 605.3 [MH]".
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159 3 June 2005 WD 02/083143 PCT/ USOLl 47850 Preparation of Corrpogggj%%os
CEt OCN/ NNF3F/ 511.03 The synthesis of conpound 11.03 i

in Figure 18. rH NWR (d6- DVMSO, T =150C) 8 9.02 (s, 1H), 8.85 (s, 1H), 8.40
(s, 1H), 8.38 (m 1H), 7.57 (m 1H, 7.41 (m 3H), 7.33-7.15 (m 5H), 5.30
(g, 1H), 4we8@2gsich3 2H), 4.13 (q, 2H), 3.64 (d, 1H), 16cBusihisse 1H), 1.46
(d, 3H), 1.37 (t, 3H. Ms (ESI) 607.2 [MH]'. Preparation of Conpound 11.04
O/ I Bt NN- F3 15 11.04 The synthesis of conmpound 11.04 is shown in
Figure 18. "H NW\R (d6- DVMSO, T = 150C) S 8.81 (d, 111), 8.38 (s, 1H), 8.35
(m 1H), 8.03 (m 1H), 7.81 Preaparatiek of Corgpoundy11i0B) , 7.40 (m 3H), 7.33-7.05
(m 5Hy, 5.28 (q, 1H), 4.75 (dd, 2H), 4.13 (q, 20 2H), 3.60 (d, 1H), 3.19
(bs, 1H), 1.44 (d, 3H), 1.37 (t, 311). M (ESI% 606.2 [IVH. 160 3 June
2005 WO 02/083143 PCTI USOL/ 47850 Pr e@arjijpo f Conpound 11.05 Et O N~

5 11.03
The synthesis of compound 11.03 is shown in Figure 18. 'H NMR (ds-
DMSO, T =150°C) § 9.02 (s, 1H), 8.85 (s, 1H), 8.40 (s, 1H), 8.38 (m, 1H), 7.57 (m, 1H),
7.41 {m, 3H), 7.33-7.15 (m, SH), 5.30 (q, 1H), 4.80 (dd, 2H), 4.13 (q, 2H), 3.64 (d, 1H),

10 3.21 (bs, 1H), 1.46 (d, 3H), 1.37 (t, 3H). MS (ESI") 607.2 [MH]".

Preparation of Compound 11.04

0 /O/OB
| Sy
m S

15 11.04

The synthesis of compound 11.04 is shown in Figure 18. "H NMR (d¢-
DMSO, T = 150°C) & 8.81 (d, 1H), 8.38 (s, 1H), 8.35 (m, 1H), 8.03 (m, 1), 7.81 (m,
1H), 7.54 (m, 1H), 7.40 (m, 3H), 7.33-7.05 (m, SH), 5.28 (q, 1H), 4.75 (dd, 2H), 4.13 (g,
20  2H),3.60 (d, 1H), 3.19 (bs, 1H), 1.44 (d, 3H), 1.37 {t, 3H). MS (ESI") 606.2 [MH]".
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F\ 1_S 5 11.05 The synthesis of conmpound 11.05 is shown in Fi-gur
"H NVR (d6 DMSO, T =150C) 8 8.47 (s, |H), 8.37 (d, 1H), 8.13 (d, 121;‘,,&1&]2005
7.66-7.25 (m 7H), 7.25- 7.10 (m 611), 6.59 (d, 1H, 5.25 (q, 1H), 4.86

(dd, 2H), 4.18 (q, 2H), 3.70 (d, 1H), 3.31 10 (bd, IH), 1.41 (m 611). M
(ESI') 605. wo[orbf3143 Preparati on of Conpound 11.06 \ , PpcEusoikssE3C | / 15
11.06 The synthesis of conmpound 11.06 is shown in Figure 3. 1H NVR (d6-

DMSO, T = 150C) 8 8.30 (m 111), 8 22 (s, 1H), 7.95 (m 211), 7.83 (m IH),
7.57 (m 1H), 7.48 (m 1H), 7.36 (m 211), 7.24 (m 211), 7.15-6.95 (m

6H), 5.45 (q, |H), 4.50 (dd, Pmaﬁiilﬁyofqomaowﬂ&,ll-fﬁl), 3.57 (d, 1H), 3.05 (bd,

11), 1.54 (d, 311), 1.38 (t, 3H). M5 (ESI) 587 3 [M1] 161 3 June 2005 WO
02/ 083143 PCT/ US01/ 47850 Preparation of Conp d 11.07 0 Ot -F\ NF3C 5
11.07 The synthesis of conmpound 1 in Figure 1. "H NWMR (CDC13)
8 830 (m 3H, 7.85 (m 2H), 7.52 7.23 (m 1H), 7.11 (m 1H),
7.03 (m 2H), 6.82 (d, 1H), 6.75 ( 6.54 (m 1H), 5.07 (q,1H), 4.60
(dd, 2H), 4.05 (m 311), 3.82 10 é

(s, 9H). Ms (ESI) 677.3 [VH' ,Exanple 1
bi ndi ng assay that can be used f I ng the conpounds of the
present invention. Unless othpg f no®ed, aII reagents used are avail abl e
fromcomercial sources (e.g., Sigma). Test conpounds are diluted in DVSO
to a concentration that is 40-

5 11.05

(d, 1H), 1.45 (t, 3H, 1.17
T sfjexanple illustrates a CXCR3

The synthesis of compound 11.05 is shown in Figure 11. 'H NMR (dg-
DMSO, T = 150°C) & 8.47 (s, 1H), 8.37 (d, 1H), 8.13 (d, 1H), 7.66-7.25 (m, 7H), 7.25-
7.10 (m, 6H), 6.59 (d, 1H), 5.25 (q, LH), 4.86 (dd, 2H), 4.18 (q, 2H), 3.70 (d, 1H), 3.31
10 (bd, 1H), 1.41 (m, 6H). MS (EST") 605.2 [MH]".

Preparation of Compound 11.06

15 11.06

The synthesis of compound 11,06 is shown in Figure 3. "H NMR (dg-
DMSO, T = 150°C) & 8.30 (m, 1H), 8.22 (5, 1H), 7.95 (m, 2H), 7.83 (m, 1H), 7.57 (m,
: 1H), 7.48 (m, 1H), 7.36 (m, 2H), 7.24 (m, 2H), 7.15-6.95 (m, 6H), 5.45 (q, 1H), 4.50 (dd,
20  2H),4.14(q, 2H), 3.57 (d, 1H), 3.05 (bd, 1H), 1.54 (d, 3H), 1.38 (t, 3H). MS (EST")
587.3 [MH]".
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times the intended final assay concentration; 5 gL are transferre éﬂﬂgéqﬂoos
well of a 96- well flat-bottomed pol ypropylene plate (e.g., from I ,
Inc.). CXCR3-expressing 20 cells obtained from ChenoCentryx were used in
the assays to generate the data set forth in the Table provided in Figure
12. The ceWommsins resuspended in assay buffer (25 nM ptiepsaus7s80 mM NaCl , 1
nmv Cad 2, 5 nM Mgd 2, bovine serumal bumn, pH 7.1, stored at 4 C at 5
mllion cells per nL; 100 L of this cell suspension is then transferred to
each well of a 96-well plate containing the diluted test conpounds.

1251 -1 abel | ed 25 chenoki ne (Prepatatiordf Comopoumdrid®ici al sources, e.g.,
Amersham PE Life Sciences) is diluted in assay buffer to a concentration
of approximately 60 pM 100 L of this chenokine solution is transferred to

each well of a 96-well plate containigg cemevrds and cell suspension. The
pl ates are sealed with comrercially afail e foil plate seals 162 3 June

2005 WD 02/083143 PCT/ US01/ 4785 ~g.N" TYom E&K Scientific), and stored
at 4 Cfor 2 to 4 h, shaking gent t of this incubation period,
the contents of the assay plates are trafsferred to G-/B filter plates
(Packard) that have been pre-co I'Pping into a solution containing
0. 3% pol yet hyl enei m ne (Signa}, g cell harvester (Packard), and
washing twice with 5 wash buf & 5 mM Fepg@s, 500 nM NaCl, 1 nM CaCl2, 5
nmM Mgd 2, pH 7.1, stored at roomtenper e). The filter plates are

sealed on the bottomwi th plate seals %Packard), 50L of M croscint-20
scintill&tion fluid (Packard) is addd#% o each well, and the top of the
pl ates are sealed with clear plastic (TopSeal A, Packard). The plates are

counted on a scintillation counter, such as a Packard TopCount. To nmeasure
non- speci fi ¢ bi ndi ngThegynthesigef rampovnd Hi-07 is ghowmlimBighiedd 'H 8MRI(CRE&NDKI ne

contal ni ng e, SAED el B .84 .31, s AETRLT ) RN EhDCRHED 4 vel LS
125] - | abel I(eifjﬂ(dﬂfiﬁuﬁcﬁ(d, 59, 654 om mﬁ,rsgm(q,laﬁmdeao (ady 2H;;@Ltﬂ5Qﬁ;mE)£,( B.sipl ?t e. Data
M er osort” Pk kitF (b IETaba S8 Ak MR BRSO ES Y nechve mmy be used

to identify conmpounds that nodul ate CXCR3 chenoki ne receptor activity, for
exanpl e, binding assays (see, e.g. V@n@ gt at (1998) J. Biol. Chem
273:18288- 18291, Canpbel | et al. (TS¥8PEIZ oo Biol. 141:1053- 1059,
Endres et at (1999) J. Exp. Med. 189:1993-1998 and Ng et at (1999) J. Med.
Chem

This example illustrates a CXCR3 binding assay that can be used for
15  evaluating the compounds of the present invention.
Unless otherwise noted, all reagents used are availébie from commercial
sources (e.g., Sigma). Test compounds are diluted in DMSO to a concentration that is 40-
times the intended final assay concentration; 5 pL are transferred to each well of a 96-
well flat-bottomed polypropylene plate (e.g., from Greiner, Inc.). CXCR3-expressing
'20 cells obtained from ChemoCentryx were used in the assays 1o generate the data set forth
in the Table provided in Figure 12. The cells were resuspended in assay buffer (25 mM
Hepes, 80 mM NaCl, 1 mM CaCl,, 5 mM MgCl,, 0.2% bovine serum albumin, pH 7.1,
stored at 4 °C) at 5 million cells per mL; 100 pL of this cell suspension is then transferred
to each well of a 96-well plate containing the diluted test compounds. '“I-labelled
25  chemokine (purchased from commercial sources, e.g., Amersham, PE Life Sciences) is
diluted in assay buffer to a concentration of approximately 60 pM; 100 uL of this
chemokine sotution is transferred to each well of a 96-well plate containing compounds

and cell suspension. The plates are sealed with commercially available foil plate seals
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42: 4680-4694), calciumflux assays (see, e.g., Wang et al. (2000)
Pharm . 57:1190 20 1198 and Rabin et al. (1999) J. Inmmunol . 162:38%1-%%0%005

and chenot axi s assays (see, e.g., Albanesi et al. (2000) J. |munol.

165: 1395- 1402 and Loetscher et al. (1998) Eur. J. [Immunol. 28:3696-3705).
Al'l publ i cwoingsiend patent applications cited in thisPepesiiiiasati on are
25 herein incorporated by reference as if each individual publication or

t ent I f L, | [ |1y ndjcate 0 be
P Pcor por b el Ty PR PRI et eGR4 2 oy g8 4 e dhali AR 8 e
dfsclri bed i whisiatmatieiriibd, lmechmt@nt@cifﬂnd dts)sa?tplaw‘é u&mm&axampmﬁltqﬁ platepu ][ poses
clarit un e [ eadl r.ent those o
grdi nary ysﬁéaF]fa’%ﬁﬁﬁh%"egF"t“ r‘h’cqa \émm’ d’(B’P‘“ﬁH@?@% 5’5‘3 Ph‘?"s i nvention that
]gertai R chapggahyiadinde (S, luenﬁghemlamstext(eadmdyé ahchlgﬁ?)sﬂ%n@ nwcwi%t SdGDZrEI ng
romthe_spirit 0 ne I 4r
WHAT |'S €:|_p “?fgfagmgﬁ%ﬁﬁﬁgﬁﬁﬁf ﬁg&rﬂ kérfﬂMll\é{SCIF’P JhgloredaRy  H ~~

VA1l lid or rdmiba d?ﬁﬁl%}lt’ﬂ‘}ﬁ%htbﬂblai&%&pﬁcﬁgd&tﬁ@béttoﬁfwiﬁ{ﬂﬁwgealsfﬁ@icﬁﬁﬁ wher ei n:
AMis N Xis -C(QO-, -Cl2- or_a bond; R and R2 are nenbers |nde?endently

sel ected f r ok REMisFescint-20ssistillation Juigi(PagkarAtis added toomyhvely knd thgtopef 2 nenber
| ected f
sel ected frappihe R0 \ﬁﬁ{b?%aﬁl@l&ﬂﬂ (RipRY4 wisyckarﬁﬁ]re@ Oa'ﬁ@é}sum@mo

(C, -Ca)al kyl ant i no, | am' no,
( C3- Cp) het emiy%lﬂt}qn °0ul(t€; s@asaclylpisarﬁ ’ﬁQpCoamﬁ a"pmasugqmrsmqrﬁy binging #l0, cyan,

onsi ot 10y SRR AR EAEH chodfc R BT on SENIEHE ol T 1 OF OUP
het er oaryl (mm@)@kkm bihding raveil (BRIBE) ekt eiPIMSQyIOO p@r#bt(ltsusr@ﬁ's)lm kyI and
(2 C0) BB G0 i oo B RESHEREF L 1 20 o
aryl, het er Daa yee@nalCe)l abikydommercially available software (e.g., Excel from Microsoft,
Prism from GraphPad Software Inc.).
15 _ Other assays may be used to identify compounds that modulate CXCR3
chemokine receptor activity, for example, binding assays (see, e.g., Weng et al. (1998) J.
Biol. Chem. 273:18288-18291, Campbell et al. (1998) J. Cell Biol. 141:1053-1059,
Endres et al. (1999) J. Exp. Med. 189:1993-1998 and Ng et al. (1999) J. Med. Chem.
42:4680-4694), calcium flux assays (see, e.g., Wang ef al. (2000) Mol. Pharm.. 57:1190-
20 1198 and Rabin et al. (1999} J. Immunol. 162:3840-3850) and chemotaxis assays (see,
e.g., Albanesi et al. (2000) J. Immunol. 165:1395-1402 and Loetscher et al. (1998) Eur. J.
Immunol. 28:3656-3705). '

All publications and patent applications cited in this specification are
25  herein incorporated by reference as if each individual publication or patent application
were specifically and individually indicated to be incorporated by reference. Although the
foregoing invention has been described in some detail by way of illustration and example
for purposes of clarity of understanding, it wiil be readily apparent to those of ordinary
skill in the art in light of the teachings of this invention that certain changes and
30  modifications may be made thereto without departing from the spirit or scope of the

appended claims.
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het er oaryl (Cz- Cs) het eroal kyl , aryl (Cl-Cs)al kyl and atyl (C2-Cs) het er oal kyl ;

R14 i‘s substituted or unsubstituted aryl or heteroaryl: Qis -O&-Junei2005
- (Ct-Cg)al kyl ene; the subscript nis an integer fromO to 4; and each R3 is

i ndependently sel ected fromthe group consisting of hal ogen, -OR

_00(OR, -NRR', -SR, R, -CN, N2, -O2R, -CONRR', -C(O R, -( O)NRR",.
“NR'C(O R, MNRAD(I) SRAIMEDN: C(O)NR R ~, -NH-C(N )=NH. - NR C( NH2) =NH,
“NHC(NH2)=NR , -S(OR, -S(O 2R, -S(O2NRR", N3, -CH(Ph)z,

pertluon(C, -C4)allcoxy and perfluon(Cl-C4)al kyi, wherein R, R' and R" are
each i ndepdndentA yompdudiladidpgrehatdhimigr oup consisting of H (G -Cs)al kyl,
(C3-Cs) heteroal kyl, unsubstituted aryl, unsubstituted heteroaryl,

(unsubsrituted aryl)-(Cl C4)al kyl and # 4t uted aryl) oxy-(C, - C4)al kyl .
164 .3 June 2005 2. A conpound havi‘"ﬁ'g&h f oL & or a pharnmaceutically
.acceptable salt orprodrug thereof wheretn: ¥Adf's C Xis -C(O-, -CH2- or

a bond; R and R2 are nenbers independentI%ﬁ seluQEt ed fromthe group
‘consisting of Hand (C-C4 alkyl; R3is s ituted or unsubstituted
pyridyl oroiAparmacruligally acespipbieisall ob fradmigitizsbyivhereRd i s substituted or
‘unsubstituted bghgwh, wherein the substituents are hal ogen,

“hal o( Cp- C4) al kyl, hat o(Ci -C4)al koxy, cyan, nitro orphenyl; R4 is

- substituted or XK€, tQledorarhdndor heteroaryl; Qis -C(O-; L is

(Ct- al kyl eng;1 bscri.pt .n.i n jnteger. fromO to 4; and each Ra i
i(nde;c):g)nden%ll y %I%@?ﬁs ﬁ“&#ﬁ@ﬁ%ﬁg%ﬁf ted,{fPs Hrgrenie onsisting of Homdo) :?'S,
-NRR", - SEC;-Oialkyl;,CN, -NO2, -CO2R, -CONRR', -C(O R, -0OC(O NRRZ",
-NR'C(OR, -NR:3{(0OZR,, NR - NR R ", NH C(NH2) =NH, NR C(NH2) =NH,

- NH g( N?—IZ) =NR ES%W Sel%‘(f% %W%!G a@m%ﬁng%@ym Efgr()gs)azkoxy, amino,

s A s » cyano, heteroaryl, -CONRR'" and -CO,R";
R*is a member selected from the group consisting of (C1-Can)alkyl, (Cz-Cao)heteroalkyl,
heteroaryl, aryl, heteroaryl(C;-Ce)alkyl, heteroaryl(C,-Cg)heteroalkyl, aryl(Cy-Cs)alicyl and
ary}(C-Ce)heteroalkyl; .
each R, R" and R" is independently selected from the group consisting of H,
(Ci-Cyalkyl, (Cs-Cy)heteroalkyl, heteroaryl, ary], heteroaryl(C;-Cg)alkyl,
heteroaryl(Co-Cg)heteroalkyl, aryl(C;-Cg)alkyl and aryl{Cy-Ca)hcteroalkyl; -
R" is substituted or unsubstituted aryl or heteroaryl;
Qis-C(0)-;
L is (Cy-Cg)alkylene;
the subscript n is an integer from 0 to 4; and
vach R, is independently selected from the group cohsisﬁng of halogen, -OR', -OC(O)R,
-NRR", -SR', -R’, ~CN, -NO,, -CO;R', -CONRR", -C(O)R’, -OC(O)NR'R", -NR"C(O)R',
-NR'C(O)zR’, -NR-C(O)NR"R", -NH-C(NHz)=NH, -NR'C(NH,)=NH, -NH-C(NH)=NR',
-S(O)R’, -S(O)R’, -S(0)NR'R", -N3, -CH(Ph),, perfluoro(C,-Cgalkoxy and
perfluore{C;.Cy)alkyl, wherein RY, R" and R™ are cach independently selected from the group
consisting of H, (C1-Cg)alkyl, (Cz-Cg)heteroalkyl, unsubstituted aryl, unsubstitted heteroary],
(umsubstituted aryD-(C-Colalkyl and (unsubstituted aryloxy-(Ci-Cadalkyl.
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consisting of H (Cr-Cg)al kyl, (C2-Cg)heteroal kyl, unsubstituted aryl,
unsubstituted hetemaryl, (unsubstituted aryl)-(Cr-C4)alkyi and 3 June 2005
(unsubstituted aryl)oxy-(C-C4)aikyi. 165 3 June 2005 3. Use of a conpound
having the forrmula; n | ,r or a pharmaceutically acceptable salt or prodrug
t hereof wherein: A4isCorN, Xis -C(O-, -CH2- or a bond; R and R2 are
menber s independently sel ected fromthe group consisting of H and

(CQ-CA)al ky ; R3, %eu stglFE.cte fromthe group consisting of hydroxy,
(C-C3)al koxy, am no, no, di (G -Ca)allrylam no,

(Cz-Cs) heteroal kyl, (Cs-Cg)heterocyclyls - &¢) acyl am no, am dino,

guani di no, ureido, cyan, hetetoarylex R1D nd -CO R11; R4 is a nmenber
sel ected fromthe group consisting of |, (C2-C20) het emal kyl ,

het eroazyl, aryl, hetemaryl (G -C6)al kyl, t yl (C2- C6) het er oal kyl

aryl (G -C6) al kyl and aryl (C2-C6) het emal kyks—raCh—R9 R10 and IF'"' is

i ndependengt y mhﬁ@maﬁ gg@eP d’%ﬁ RS Sl f . (C1-GCs)alkyl;
(C2-Cs) hetena Cé heteroaryl, ar %Reter%@%ﬁagﬁ%ﬁ'al cyl,

het er oaryl ( CZ- ) eroal kyl, atyt(Ct-Cs)al kyl and aryl (C2 Cs) heter oal kyl ;
‘R14 is substit UNg&HS aryl or heteroaryl; Qis -C(O-; Lis
'(C Cg) al kyl engkqtgh%b db?&ﬁb Lﬁiﬁ&lﬁg an integer from0O to 4; and each R iIs
i ndependent | y &) e Rtere mmhdmngmmmmmad@omfth&@oﬁ eonsistidg of Hid R
-NRR", - , -N2, -CO2R, -CONRR', -C(OR, OC?O NRR"

-NRC(O)R %&%ZR -NR - C(O)NRR -NH-C(NH2) =NH, -NR'C(ATfiZ)—NH

- NHCM ) =NR | R’Sg DHRtituteS6QridBhstitutsl Wal b Mﬁs’u&u:ewwzyl

wher ei n

perfluoro(C, erfluoro
each i ndependgg‘ “@éﬁ%?dg‘yp%wgfg Wb@mﬂlﬁtﬂ@glmw{are(haﬂo@,) al kyl ,

re

(Cz-GCs) hehﬁbqal.@) 1, KRS }ﬂ]@ﬂ %&h ted heteroaryl ,
(unsubstituted @;y s§£1C1 C%%I Kk y, nd (unsubs?rt 'ed aryl)oxy-(C, -C4)al kyl ;
| R ituted or unsu sf:d:uted aryl or heteroaryl;
Qis -C(0)-;

L is {C)-Cg)alkylene;
the subscript it is an integer from 0 to 4; and
each R, is independently selected from the gronp consisting of halogen, -OR', -OC(O)R",
-NRR", -SR', -R!, -CN, -NO;, -CO;R’, -CONR'R", -C(O)R!, -OC{O)NRR", -NR"C(O)R!,
-NR"C(O):R, -NR'-C(O)NR'R™, -NH-C(NHz)=NH, -NR'C(NH;)=NH, -NH-C(NH;z)=NR',
-5(O)R', -3(0):R’, “8(0)};NR'R", -Na, ~-CH(Ph),, perfiuoro(C;-C,)alkoxy and
perflvoro(Ci.Cy)alkyl, wherein R', R" and R™ are each independently selected from the group
consisting of H, (C,-Cg)alkyl, (Cx~Cg)heteroalkyl, unsubstituted aryl, unsubstituted heteroaryl,
(unsubstituted aryl)-(C-Cq)alkyl and (unsubstitted atyDoxy-(C)-Cglalkyl. |
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for the manufacture of a nedicanent for use in the treatnent of a

neur odegenerati ve disease, multiple sclerosis, systemic |upus 3 June 2005
eryt hemat osus, rheumatoid arthritis, atherosclerosis, 166 3 June 2005
~encepalitis, nmeningitis, hepatitis, nephritis; sepsis, sarcoidosis eczens,
~utic , psoriasis, aria, W | .diabetes, asthma, conjunctivitis, otitis,
allergic rhinitis, chronic obstructive puInDnary di sease, sinusitis,

dermatitisg Behqgk'ota n%l\t_q ral. infections, bacterial
infections, organ trans P ant co | ons hd skin transpl ant conditions. 4.

The conpound as clainmed in clains | or “Lhe“use as claimed in claim 3,
wherein Xis -C(O-. 5. The conpourf ‘in clainms 1 or 2 or the use
as claimed in claim3, wherein R4 is ' ed or unsubstituted

menber sel ected fromthe group consisting of phenyl, pyridyl, thiazolyl,
thienyl and pyrimdinyl. 6. The conpound as aimedsin claiml or the use
as cl ai nedonaphahﬁamtﬁcawﬂﬁcﬁptﬁbﬁ?saltérpfo@m yLAdiae. 7. The conpound as

clalmdlnclalgy &Eeuseascalmadlncmm:s wherein R4 is
substituted or nkﬂfgg’f uted benzyl, wherein said substituents are hal ogen,

hal o( Ct - C4) al kyX is (t[@j)o(_éi{iqr)ﬂ,gnggxy, cyan, nitro or phenyl. & The

conpound as cl aiyred in clainms 2 or the use as clainmed in claim3,
wherein Rt 4 i§é@ﬂé%tﬂ@ammthmmée@ndmymm@ﬁmgmgmupeanstsﬁhgd,fphﬁm
substitut ed,. l, substituted thiazolyl and substituted thienyl,

wherein the sub§t|tuents are cyan, hal ogen, (Ct-GCs)al koxy, . (G - Cs)al kyl ,
(C2-Cs) heteroaﬁkﬁanmﬁ&zselnﬁedtﬁtmthdgmnpcoﬁs ﬂgﬂ%;g&((c;-@, aﬂ'dagy%mgund

. as claine | ai cIa|m3 vvherelnR'4
© is subst @J'&gf}%&ﬁ?& %Ce‘z(é‘ﬁ %@"% Egt‘asﬁ@ﬁrg‘?"&}’le %@@W‘i‘iﬂm t he group
consi sti k %R
(C2- ICs) Ihet elr oﬁa%k g(%lmdmrret %ﬁlagﬁg(%?;y and’ g?ﬁln@e%k S'Hd'l%ozR”
conpound as cl #@d”?‘ﬁ ?‘{QBF @Punﬁ@nsssﬂgaof (@t-@zﬁé&YL@ﬁCﬁ)hm&oaﬂcyl,

o T b i vy

are_ hal ogen
‘hal o( Cl - e&éﬁ'ﬂ: nitro orphenyl, and R14 is substituted phenyl,
wherein the s L&éﬁ Rp}i@maﬁd R" is independently selected from the group consisting of H,
: (C1-Celalkyl, (C2-Cg)heteroalkyl, heteroaryl, aryl, heteroaryl(C;-Cglalkyl,
heteroaryl(Cz-Cg)heteroalkyl, aryl(C;-Cg)alkyl and aryl(Co-Cg)heteroalkyl;
RM is substituted or unsubstituted aryl or hetemaryl
- Qis-C(0)
L is (C)~Cg)alkylene;
the subsctipt n is an integer from 0 to 4; and
each R, is independently selected from the group consisting of halogen, -OR!, -OC(O)R’,
R’ -5R’, R}, -CN, -NO;, -CO;R!, -CONR'R", -C(O)R, -OC(O)NRR", -NR"C(O)R",
-NR"C(O):R’, -NR-C(O)NR"R", -NH-C(NH,)=NH, -NR'C(NIL;)=NH, -NH-C(NH,)=NR",
-S{O)R', ~8(0)2R, -S(0):NR'R", -Ns, ~CH(Ph),, perfluoro(C;-Cy)alkoxy and
pcrﬂuoro(C;A.Ctg)alkyl, wherein R, R" and R" are each independently sclected from the group
consisting of H, (C;-Cy)alkyl, (Ca-Ce)heteroalkyl, unsubstituted aryl, unsubstituted heteroaryl,
(unsubstituted aryl)~(Cy-Ca)alkyl and (unsubstituted aryhoxy-(C;-Cg)alkyl;
for the manufacture of a medicament for use in the treatment of a nenrodegenerative
, d_isease, multiple _sclerosis, systemic lupus erythematosus, theumatoid arthriis, atherosclerosis,
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are cyan, hal ogen, (Cl-Cs)al koxy, (C-Cs)afkyl, (CzZ-C8)heteroal kyl, CONHz
met hyl enedi oxy or et hyl enedi oxy, 11. The conpound as clainmed in d3ahﬁﬂe£2005
or 2 or the use as clained in claim3, wherein Rl 'jr, nethyl, ethyl or
propyl, and RZ is hydrogen. 12. The conpound as clainmed in clains | or2 or
the use as clained in claim3, wherein R and Rz are each nethyl. 13. The
conpound as clainmed in clains i or 2 or the use as clainmed in claim 3,

wherein L |@1 Cﬁ}kﬂn 4 ound ag clained.in claim?1 or
the use as clcalz%enc? in c?ﬁ %t?méﬁﬁefg 3R§£H% Qs PREEiS  $o2ame, WiRariaetype I
group consi®#heies, avthen, conjusctivitis,, otf(b@;%almgﬂoehﬁmsg ¥igbitic oBBiEhctive Pﬁlﬁﬁ\?da)‘} disdade,

The conpounghasisChaR or the use a c;I ainmed in claim3

wher ei n qulgﬂs he{ieroarylm"bﬁé&g%@r HP%B@‘?F%F#P‘FH@SOWEMe
use as cl almlﬁmtqgndlMSand/ﬂimﬁanspﬁﬁtbéndlﬂ@ﬁsenaryl and e is substituted or
unsubstituted benzyl, wheirem said substituents are hal ogen,

hal o( Cl - (4) al kyl , haI o( Cl- C4) al koxy, cyano, nitro orphenyl. 17. The

conpound ad. cl aHMdon@oaﬁmwlﬁnﬁﬂﬁbﬁﬁ§?oi‘§&Wﬁ%%@%@%ﬁ&%&?%ﬁ

s substit d or unsubstituted pyridyl or substit

| imdazol yi~ * The conpound as clained in clains | or 2 or the use as

clainmed in cl ai m 3, wherein R and Rz are each independently H, nethyl or
ethyl; Rl4 is p nyI L i s nmethylene, ethylene or propylene; R3 is
substituted or alag;wduwlalms Bnﬂﬁbrihahmﬂasxﬂamﬂb&hiﬁ% @Bherein R

I m dazol y|xsasﬁl§§m§ted | sug ted or unsuybst|tuted
benzyl, wherein said sugst | tuen?‘tge e S %51”8 ﬁ’& ﬂ‘phcnyl pyridyl,

hal o{ Gi - CHyiazalsi jhiens ané pymiinidinyior pheny! . 19. "The corrpound of claim 2 which
is ,elected fromthe group consisting of. and, or a pharmaceutically
‘acceptabl e salt, isonmer or prodrug thereof. 20. The conpound of claiml

whi ch i s: 60 OCHREEBmpowid As dikitd¥d in claim 1 or the use as claimed in claim 3, wherein R is
(C)-Cg)acylamino.

7. The compound as claimed in claitm 1 or the use as claimed in claim 3, wherein R* is
substituted or unsubstituted benzyl, wherein said substituents are halogen, halo(C;-Cy)alkyl,
halo(C;-Cy)alkoxy, cyano, nitro or phenyl,

8. The compound as claimed in claims 1 or 2 or the use as claimed in claim 3, wherein R
is selected fram the group consisting of substituted phenyl, substituted pyridyl, substituted
thiazolyl and substituted thienyl, wherein the substients are cyano, halogen, (Cy -Cs)alkbxy,

- (Cy-Cgalkyl, (Co-Cg)heteroalkyl, CONH3, methylenedioxy or ethylenedioxy.

9. Thecompound as claimed in claims 1 or 2 or the use as claimed in claim 3, wherein R™
is substituted phenyl, wherein the substituents are selected from the group consisting of cyano,

halogen, (Ci-Cy)alkoxy, (C-Caalkyl, (C;-Cg)heteroalkyl, CONHs, methylenedioxy and
ethylenedioxy.,

10.  The compound as chaitned in claims 1 or 2 or the use as claimed in claim 3, wherein R* is
_ substituted or unsubstituted benzyl wbereln said substitnents are halogen, halo(C; -C4)alky],
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F O or .é pharmaceutically acceptable salt, isomer or prodrug thereof 21,
The conpound of claim 1 which is: or a pharmaceutically acceptabl (QSBJWQ 2005
i somer or prodrug thereof. 22. A pharmaceutical conposition conprising the
compound as claimed in claim1,2, 19, 20 or 21 and a pharmaceutically
acceptable carrier or diluent. 169 3 June 2005 23. A conpound as cl ai ned

in claiml,Zl,I%llésg 20 or 21 for use in treating an inflammtory or [ imune
condi tion or¥&pP a‘ééalkwmcm;nﬁo.orgﬁ,en mﬂqgg‘w%a ' %g‘ ip clai,m 23,
wher ei n sai dygQ u%ak%hf?cmant oﬁfst. 25. tggér@j(?u g@ﬁﬁ%ﬂw@abqtﬁuents
claim 23, wherein 3ai d° ) G¥¥ (§n-Calatrle (GoGgheteronlkel, COINHS,afiethyRnedioxy or
sel ected fr illeedipxyup consi sting of neur odegenerative diseases, multiple
sclerosis, system c |upus erythematosus, rheurmatoid arthritis,

at heroscl erosis, encephalitis, nmeningitis, hepatitis, nephritis, sepsis,

sar coi dosi s 1psorTheSosipo@f? & Baintdl i #lahfls 1 LLBS ., Jl20et es, asthma,

conj unctivitis, O%ilti s, all ergi G.I r]nﬁ% | s?%ﬁ%ﬂ‘ke&s&s&mﬂm@lwmwkf is
di sease, si L0y <yl 9z progyt, epd R i3 hydragerat ory bowel di sease, .13ehcet's
syndrone, gout, viral infections, bacterial infections, organ transpl ant
condi tions Ioil sk@gﬁtranspéant conditions. 26. A conpound as clained in
claiml, 2.1%9, ermpound poclause] incliihRat b5 100 BE 68 asl Aaitied YRLESE 4 wh Lot A
conmpound asmglm?iéggﬁchrh&tﬁi m 23 or 26, wherein the caglndrf)aolﬁlr?gl?%ﬁgar%ﬁ%%%h
orally, parenterally or topically. 28. A conpound as clained in claim 26,
wherein said conmpound is adm nistered in conbination with a second
therapeuti ggage %grei sai.d second therapeutic agent is useful for
treating cf"t;n'cer.yﬁlf= .O'Edgac? pglagns i wed or theolsa bt fned el Hid '3, SMdlein L is
second t hefGip@yulikgleagent is an antinmetabolite or a cytotoxic cancer

chenot her apeutic agent. 30. A conpound as clainmed in claim1, 2, 19, 20 or
21, for use in treating a CXCR3 nediated condition or disease in a

subj ect. M. A TGN INASs Slhf) L claim30, wherein the nmethod the -
CXCR3medi at edll,eg'ondi ti %; ;@Z é%ﬁﬁecﬁﬂLm%ﬁﬁ%ﬂmﬂiMWhamkﬁsa

of neur ode J¥TRPEsEireted fosutbe group dansiztia o 6E{CLOJLR tewmi.c |u

erythenat Agisparyineumatoid arthritis, at heﬁ%sc?erg}éﬁgérg%lhgﬁ%?f#ﬁ@d
meningitis, hepatitis,

15.  The componnd as claimed in claim 1 or the use as claimed in claim 3, wherein R® i
heteroaryl, |
16.

The com;:mmd as claimed in claim 1 or the use as claimed in clajm 3, wherein R® is
heteroaryl and R* is substituted or unsubstituted benzyl, wherein said substituents are halogen,
halo(Cy-Colalkyl, halo(Cy-Cy)alkoxy, eyano, nitro or phenyl. |

17. The ¢ clai i i i |
ompound as claimed in claim 1 or the use as claimed in claim 3, wherein R3 is

substituted or unsubstituted pyridyl or substituted or unsubstituted imidazolyl.

18.  The compound as claimed in claims I or 2 or the use as claimed in claim 3, wherein R!

and R? are each independently H, methyl or ethyl; R

- o, isphenyl; L is methylene, ethylene or
cn ; > b -
propylene; R” is substituted or t_msubsututed Pyridy] or substituted or unsubstituted imidazolyl;
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170 June 2005 nephritis, sepsis, sarcoidosis, psoriasis, eczem, utjcaria
type | diabetes, asthma, conjunctivitis, otitis, allergic rhini tid June 2005
chronic obstructive pul nonary di sease. sinusitis, dermatitis, inflammtory
bowel di sease, Behcers syndrone, gout, cancer, viral infections, bacterial
infections, organ transplant condi'tions and skin transplant conditions.

32. The corrpound as claimed in claim23, 26 or 30, wherein sal d conpound
modul ates  GRER! isgBbsiifited oPURABATAY bkl o % gn 23 0 wher ei n

sai d conpou ComT nAtT ORare IS‘E‘W‘? tic
“agent , V\/ner% @é%gf %é%@ﬂi?ﬁ glkory. eyangenitroi arphesfiul for treating

neur odegenerative diseases, nultiple sclerosis, systemc |upus

1—

eryt hemat osq% ,Ht]{eumat oid arthritis, at her oscl er osi s, encephalitis,
meni ngi tis, hepat cgmpﬁ‘é%?f‘ﬂﬁ@%épdlm,sclmﬂ GO0 iofo 1@#811 eczenn,
uticaria, type | diabetes, asthma, cgqQjuaativitis, otltl_s

di sease, sin It éI’I'TB.tItIS

rhinitis, chronic obstructlve’pU'nDH ,
|nflannatory bowel di sease,f By ~Syndronme, g egLy vira

i nfections, bacterial infecthohs~argap Q ghdi i ons or skin
transpl ant conditions. 34. The - :‘E% clainmed in . or) 33, wherein
sai d inflanmmatory bowel pase i ‘ 's di sease,
35. The conpound as cl ai wWhgH el nfl ammat ory bowe

di sease isorulpg@%&lﬂy i r ohn:s di sease. 36. The conpound as
clainmed in claim31 %ﬁ 9 t%gp ﬁsﬂﬁ-ﬁgﬁlqumemoﬁdition is a bone
marrow transplant condition or a solid organ transplant condition. 37. The
conmpound aggcl aiged in cl gﬁm 36, wherein said solid organ transpl ant

condition I's a "KI dne whishds:t i on, a liver transplant condition,

a lung transplant condition, a heart transpl O&ggglﬂtl on or a pancreas :
transplant condition. 171 3 June 2005 . @] Y as claimed in claim
30, wherein said CXCR3-nedi ated co j Nor| asis, inflammatory bowel
di sease, nmultiple sclerosis, rheumgoi thrl tis or organ transplant
conditions. 39. The corrpound as cl arie ai , Wherein said conpound

Is used in conjunction wth anmgthe ar apeut ke gpent selected fromthe
group consi sting of Rem cade(r), Bnl

-

or a pharmaceuticatly acceptable salt, isomer or prodrug thereof,

21.  The compound of claim 1 which is;

5&0

or a pbarmaceutically acceptable salt, isomer oy prodrug thereof.

22,
2 A pharmaceutical composmon comprising the componnd as claimed in claim 1, 2, 19,20

or2l and a phannaceuncaliy acccptable carrier or diluent.
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COX-2 inhibitor, a glucocordcoid, an inmmunosuppressant, nethot rexg%e

predni sol one, azathioprine, cyclophospham de, tacrolimnus, nycoph GHLQ@%,ZOOS
hydr oxycl ri oroqui ne, sul fasal a2ine, cyclosporine A, D-penicillamne, a

gol d conmpound, an antilynphocyte or antithynocyte globulin, betaseron,

avonex and copaxone. 40. The conmpound as clained in claim30, wherein said
CXCR3- nedi atzgd condition is an organ transplant condition and said
compound i s23sed Aadammund ak Rlaa8P i \akil ' cond 1herapeutjc agent
selected frgmthe rou(g_‘I corfgsi sti'ng of c{}c’%%’?oora?r?g %?uﬁ@g%‘?gg%\‘b@%ﬂmﬂmwor
nmycophenol ate, :re“g’rﬂjl“é Hifaseage mhvubjsct-ne, cycl ophosphani de and an

‘anti |l ynphocyte globulin. 41. The conpound as clainmed in claim30, wherein
sai d CXCRS-%?di %ed condition is rheumatoid arthritis and said conpound is
used al one OF i n*E8MBPYRA %ﬂmmdhnaleémaanmerémwa@uﬁpauﬁamtcﬁékﬁ%ﬁgoﬂiépm
t he group consisting ofinethol rexate, sulfasal azine, hydroxychioroquPfne, ™
cyciosporine A D penicillamne, Rem.cade(r), Enbrel(r), auranofn and-

‘aur ot hi ogl #os e A agmpaund aseiimed dn ﬁﬁiﬂ@ﬁiiﬁﬂeih%aﬁﬂighﬁﬁgm%@? el n_said..
CXCR3- nedi @5%9‘595@&&&@@0&[ MUl tiple sclerosis and sard ¢ npound i & or
alone or in conj)ilnatlon w8 SeCOnSRnasindeeenegafmidisatescmaltiple ©fBrbdis,
gr oup consp¥smig kifusisettbermaons, MEDRSY0id a4REH | ceopaxonge, ... . .
‘predni sol o aﬁﬂ% n@é@[%ogos ham d,‘ei. 43. The t!(izyt’)ggl(r)et&r%gkg’ss cF’é‘feﬁgﬂ“}sn‘"EF’&S}ﬂsso,
wherein said_subje s P Hu FEFROII8%5, pRorasisp erethaqeticiris, (ypd Tidinbeled)i s, 2.
19, 20 or <vhjunktivitisssitisnallidieic Rl kh80; unctian in g cell, Said
modul at i on_gonpr %}si gggcocgt a%(t in sﬁ%rgg%gﬁﬁwwem e, §Rysitis, Jemeatitis,
2005 45- A-EOHABTNEOYE detse dy #’S@Mmmngolﬁ,wﬂﬂmﬁeﬁ&rs,%tﬁapfnfmn%fn

t he nodul @i 162t RRds | Ld.nodyl.ati on conprising contacting a
CXCR3 protein with the glg{r?%g%%\gaﬂﬁrg.ﬁ%&g&mﬂ%as clainmed in claim1l1 or 2
or a pharmaceutically acceptable salt thereof. 47. Use of a conpound as

cl ai med i pgcl ah%aaggﬁ%&uéﬁ%a{’lilaccept able salt thereof. 173

9,20 or 21, for use in treating cancerin a subject.

27. A compound as claimed in claim 23 or 26, wherein the compound is administered orally
parenterzlly or topically. ’
28,

A compound as claimed in claim 26, wherein said compound is administered in

combination with a second therapeutic agent, wherein said second therapeutic agent is usefil for
treating cancer, ' |

29, A compound as elaimed in claim 28, wherein said second therapeutic agent is an

antimetabolite or a cytotoxic cancer chemotherapeutic agent.

30. A compound as claimed in claim 1,2,19,20 or 21, foruse in treating a
| CXCR3-mediated condition or disease in a subject,

31, A compound as claimed in claim 30, wherein the method the CXCR3-mediated condition

. Is selected from the group consisting of neurodegenerative diseases.

multiple sclerosis, systemic
lupus ¢r)¢hen1§1tosus, theumatoid arthritis,

atherosclerosis, encephalitis, meningitis, hepatitis,
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nephritis, sepsis, éarcoidosis, psoriasis, eczema, uticaria, type I diabetes, asthma, conjunctivitis
ofitis, allergic thinitis, chronic obstructive pulmonary disease, sinusitis, dermatitis, inflammatory
bowel disease, Behcet's syndrome, gout, cancer, viral infections, bacterial infections, organ
transplant conditions and skin transplant conditions.

The componnd as claimed in claim 23, 26 or 30, wherein said compound modulates

32.
CXCR3,
33.  The compound as claimed in claim 23 or 30, wherein said compound is administered in

combination with a second therapentic agent, wherein said second therapentic agent is useful for
treating neurodegenerative diseases, multiple sclerosis, systemic lupus erythematosus,
rheumatoid arthritis, atherosclerosis, encephalitis, meningitis, hepatitis, nephritis, sepsis,
sarcoidosis, psoriasis, eczema, uticaria, type I diabetes, asthma, conjunctivitis, otitis, allergic
thinitis, chronic obstructive pultnonary disease, sinusitis, dermatitis, inflammatory bowel

discase, Behcer's syndrome, gout, cancet, viral infections, bacterial infections, organ transplant

conditions or skin transplant conditions,

34.  The compound as claimed in 25, 31 or 33, wherein said inflammatory bowel disease is

ulcerative colitis or Crohn's digease.

35.  The compound as claimed in clajm 31, wherein said inflammatory bowel disease is

ulcerative colitis or Crohn’s disease.

36.  The compound as claimed in claim 31, wherein said organ transplant condition is a bone

marrow transplant condmon or a solid organ transplant condition.

. 37.  The compound a3 claimed in claim 36, wherein said solid organ transplant condition is a
- kidney transplant condition, a liver trausplant condition, & lung transplant condition, a heart

transplant condition or a pancreas transplant condition.
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38.  The compound as claimed in claim 30, wherein said CXCR3-mediated condition is
psoriasis, inflammatory bowel disease, multiple sclerosis, theumatoid arthritis or organ

transplant conditions.

39.  The compound as claimed in claim 30, wherein said compound is used in conjunction

with another therapentic agent selected from the group consisting of Remicade®, Enbrel®, a

COX-2 inhibitor, a glucocorticoid, an immumosuppressant, methotrexate, prednisolons,
azathioprine, cyclophosphamide, tacrolimus, mycophenolate, hydroxychloroquine, sulfasalazine,

-eyclosporine A, D-penicillamine, a gold compound, an antilymphocyte or antithymocyte

globulin, betaseron, avonex and copaxone.,

40.  The compound as claimed in claim 30, wherein said CXCR3-mediated condition is an
organ transplant condition and said compound is used alone or in combination with z second
therapeutic agent selected from the group consisting of cyclosporine A, FK-506, rapamycin,
myeophenolate, prednisolone, azathioprine, cyclophosphamide and an antilymphoeyte globulin,
41.  The compound as claimed in claim 30, wherein said CXCR3-mediated condition is
rthenmatoid arthritis and said compound is used alone or in combination with a second
therapentic agent selected from the group consisﬁ’ng of methotrexate, sulfesalazine,
hydroxychloroguine, cyclosporine A, D-pcmcﬂlamme Remicade®, Enbrel®, auranofin and

aurothioglucose.

42.  The compound as claimed in claim 30, wherein said CXCR3-mediated condition is
multiple sclerosis and said compound is used alone or in combination with a second therapeutic
agent selected from the group consisting of betaseron, avonex, azathioprine, copaxone,

prednisclone and cyclophosphamide,

43.  The compound as claimed in clain 30, wherein said subject is a human.

44. A compound as claitned in clajms 1,2,19 200r 21, for use in the modulation of CXCR3
ﬁmctlon ina cell, said modulation comprising contacting sa:d cell with the compound.
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45. A corapound as ¢laimed in claims 1, 2,19, 20 or 21, for use in the modulation of CXCR3
function, said modulation comprising contacting a CXCR3 pratein with the compound,

46, A compound as claimed in claim 1 or 2 ora pharmaceutically acceptable salt thereof,

47.  Useofa compound as claimed in claim 3 or a pharmacentically acceptable salt thereof.
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