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mherelnt is an integer fromO to 5, said OR®
heterocyclic group is optionally fused to
ring or a C5-@3 cycloal kyl group, the 25
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acceptable salts, and solvates thereof, wherein:

k is an integer from 1 to 3;

m is an integer from 0 to 3;

p is an integer from 0 to 4,

R', R2, R* and R® are each independently selected from H and C4-C; alkyl;

R® is -(CR'R?)(4 to 10 membered heterocyclic), wherein t is an integer from 0 to 5,
said heterocyclic group is optionally fused to a benzene ring or a Cs-C; cycloalkyl group, the
-(CR1R2)t- moiety of the foregoing R® group optionally includes a carbon-carbon double or
triple bond when t is an integer between 2 and 5, and the foregoing R® group, including any
optional fused ring referred to above, is optionally substituted by 1 to 5 R' groups;

each R® is independently selected from halo, hydroxy, -NR'R? C,-Cs alkyl,
trifluoromethyl, C;-Cs alkoxy, trifluocromethoxy, -NR'C(O)R', -C(ONR'R®, -SO,NR'R’,
-NR'C(O)NR°R", and ~NR’C(O)OR;



triple bond when t is an integer between 2 and 5, and
the foregoing R3 group, including any optional fused
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to 5 R10O groups; each R6 is independently sel ected
from hal o, hydroxy, -NR R2, Cl-C6 al kyl,
trifluoronethyl, Cl-C6 al koxy trifluoronethoxy,
-NR7C(O R, -C(ONR7R9, -S02 R9, 30 -NR7C(O) NRIR1,
and - NR7C(O OR9; WD 2004/ 089934 PCT/ | B2004/ 001069 -2
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nitro, trifluoronethoxy, 30 trifluoronethyl, azido,
whanosde34 Cl- C6 al koxy, C1-Cl0 al kyl, C2-C6 al ReniB2004/001069

C2-C6 al kynyl, -C(OW -C(O)OR, -0OC(O R7,

-NR C(0) R9, -NR SO2NROR , -NR C(O NR1R9, -NR 7C(0)OR9,

-C(O)NR R9, -NR 7R9, -NR7OR9, ;- SO2NR R9, -S(Oi (Cl1-C6

al kyl) wherein j is an integer from0O to 2,

-(CRIR2)t(C6-CIO aryl), -(CRR2)t(4 to 10 nmenbered

heterocyclic), -(CRIR2)gC(O (CR R2)t(C6-Cl10 aryl),

érg%{;@%l)a%%@s&t&%& '@R?tg thxb % = d0mpEyDSIeHe R ERENE Iy, aryl and

- eRoRsa @@@mf) &‘64f°fe€°'i$) %ﬁ{?ﬁ?%af%@fef@%yﬁyp?twted with 1 to 3
§MM@S@@bﬁ‘ﬁm R cdtdGeonChflo,adyymo) nitr@ngifluoromethyl, trifluoromethoxy,

¢ t ( 0 ed 70 0 7
é%%q FBP% EhR ﬁﬁé&%ﬁ 4)(5(8)1?4t nﬂ? E{r \CONR'R® NIER y -NRTOR®,
5 afidCe aéwlece ha“FQﬁ‘&!eﬁeﬁdeﬁ#‘tYPx) a(ﬁRth o afyfoﬁﬂ@ -(GR'B)4 to 10
1m@1’nb@reé hét@ro@y%[‘d)ﬁﬁheﬁﬁi%arﬁﬁteb&&rohﬁi rocyclic noieties

f th 4/ 08993
e s L
an oxoR(’2Q) anr@tnyiepeawtlt Brtecdackfydm tf@lg@mwons@lhkyﬁy(pl? JOR

asnd oRPAwhdISh ?%amﬂ by AOI @tlﬁo%er@%mtyh@léc%% g &I alkyl, and
alr e O | On )/

i 1
10 g ou@ﬁt LEREs N} eﬁareg o"efr%?ﬁbjﬁ uéb&“e@"’l‘% Bm 'ﬂ‘?ﬂ%ﬂdeEVa'ﬁ $21-Ce alkyl,
nprbmad toth RT et BTtetetngt simtitentousyr0PRTRIOGR'; azi do,
- ORY, wﬁgrg)w I3Zch ca%@ngl:gound g:i Q)ORZ) atorNR]r% ‘3?59 whereln i is an integer
-C(O NR/R9, -NR R9 5 C - OC(OR,
afrwerfy |t @'Scﬁoﬂam%ﬂyrﬁwst'wt?wﬁz'}t aéefetno Rar i é?ﬁj ©)

- {CORORAH'RE, 4 -000I, @O edS(DPRIRICYOIR'R) |, - (@)Rﬁ t-NR'SO,R’,
15 ' %ﬁg@gﬂgﬁ??%&f@?@g\?g%o I?%Cr(nﬁﬁc %&ngg’}ﬂ kBﬁwélo %}%rem j is an integer

- p ot 2R Vém"tﬁ'm ohing aPW&é’Eﬁéﬁ@@HﬁPW%P*@ CPRBISNIGFH: (methyl),
t B, @By RNENOTS tnidittne) broup, GRIGRLEG bERhéEd toanthidgBl,&0 or SO, group

W{gre’(r ee{_ﬂ @io?%eaal II%k%I %tlc%laﬁ %l%éhtnt%%e{%uy sé?géte%cﬁo%q h¥droxy halo,

f €0 dky, 134 alRDy ané Nfi REGavhighleginprisrs Seactingesrempevitd qffqrr@ula 2
Cl1-C6 al kyl, provided both R19 and R20 ge not

si mul taneousl y -(CR15R16) 10R 7; wheLs ach carbon

not bound to a Nor 0 atom or to B wherein j is
an integer fromO to 2, is optionk ubstituted

with R12, wherein R12 is R7, OF X D R7,

-OC(O) NR7R9, -OCQ2R7, -X(O 1R7 j NR7/29, - NR7R9,
-NR7C(O) R9, -NR7SQ2R9, 15 |
- NR7SO2NR8R9, - NR7CO2R9, , or halo, wherein

j is an integer fromO t\Q erein any of the

above- menti oned substitueAts cofprising a CH3

(methyl), CH2 (methyl etf®)),, or CH (nethine) group,

20 which is not attached to a hal ogen, SO or SO2 group
owherein X itJa helidsrang RARINR’, iRS', oparidanetk ey definted fortfermete Wboke, with a
c&ﬁé}%’d s8bekled from hydroxy, halo, C1-C4 alkyl,

al koxy and -NR1R2; which conprises reacting a
conmpound of formula 2 RL N\ (RI1)p N N2

20

R™ "N—(CR"R™),CR*=CHR’

o) R19
3

25 __wherein R*, R%, R'™®, R"™, R", R®, and.k are.as defined for formula 1 above, in the presence of

a catalyst, a base, and an optional ligand.
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20 (R)mwherein Xis a halide and Rl, R3, R6, R11, m
and p are as defined for fornula 1 above, wth a

w@eosposasd of fornula 3 O R20 N-(CR 13 R 14 ) SER/1B204AHR1069

5 OR19 3 25 -wherein R4, R5, R13, R14, R19, R20,

and. k are as defined for fornula |I above, in the

presence of ia catalyst, a base, and an optional

i gand. WD 2004/ 089934 PCT/ | B2004/ 001069 -4 The

present invention also relates to a nethod for

preparing the aforementioned conpound of formula 1,
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formula 1. InSone pref@RER' Brortiorht of the present

invention, X in forjrula 2 above is a\palidey sel ected

fromthe group c I'sgiing of chl ori de i B! and

iodide. In a preferred enbodi nent of [ tion,

the catalyst is a palladiumor nickel Nyst

sel ected fromthe group consisting (RP) Pal | adl um on

carbon (Pd/C), Pd(QAc)2, 15 Pd2(dba)3, Pdd 2,
Pd(MeCN) 2C12, Pd(PhCN)2C 2, PdCl2(PPh3)2, Pd(PPh3)4,

3 sf 13 PA{ BRh3)2( Ot 2,. _
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trans-di (g-acetato) - bi s[ o- (di -o-t%lé/g phosphi no) benzyl ]

di pal I adi un(11), .
bi s(1, 3-di hydro-1, 3-di net hyl - i dazol - 2-ylidene)dii
odo- pal | adi um and
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wherein R', R%, R®, R" and p are as defined for formula 1.

In one preferred embodiment of the present invention, X in formula 2 above is a halide
selected from the group consisting of chloride, bromide and iodide.

In a preferred embodiment of the invention, the catalyst is a palladium or nickel |
catalyst selected from the group consisting of Palladium on carbon (Pd/C), Pd(OAc),, |
Pd(dba)s, PdCly, Pd(MeCN),Cl,, Pd(PhCN),Cl,, PdCly(PPhg),, Pd(PPhj),, BnPdCl(PPhg)Z,
Pd(Otfa)z, Pd(PPhs)(Otfa),, PdCly(dppf), Pd(acac),, Pd(dba)s-CHCls, Ni(PPhs),, Pd(dppb),
trans-di(p—acetato)—bis[o-(di-o-tolylphosphino)benzyl]dipalladium(Il),
bis(1,3-dihydro-1 ,3-dimethyl-2H-imidazol-2-ylidene)diiodo-palladium, A and
diiodo[methylenebis[3-(2-methy!)-1H-imidazol-1 -yl-2(3H)-ylidene]]-palladium. N

In a more preferred embodiment of the process for prepéring the compounds of
formula 1, the palladium catalyst is selected from the group consisting of Palladium on carbon
(Pd/C), Pd(OAC),, Pd,(dba)s, and Pd(PPhs),.

In another more preferred embodiment of the process for preparing the compounds of

e

formula 1, the palladium catalyst is selected from the group consisting of Palladium on carbon
(Pd/C), Pd(OAc), and Pd(PPhs),.

In a most preferred embodiment of the present invention, the catalyst is a palladium
on carbon (Pd/C) catalyst. Several types of Pd/C have been found to be useful for the present
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the conpounds of formula 1, the palladiumcatalyst is
selected fromthe group consisting of Palladi umon
carbon  (Pd/C), Pd(OAc)2, Pd2{dba)3, and Pd(PPh3)4. In
anot her nore preferred enbodi nent of the process for
prepari ng the conpounds of fornula 1, the palladi um
catal yst is selected fromthe group consisting of
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enden el.ect romH, Cl-C6 alky
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té? fotmuth Prthezttaésbrig ls?l&%cpﬁgéhtw %ﬁ@@?’é EorlsREnd&t RNECRINGICR,NBr, EtsN,
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from 0 to 5, 1or 2 ring carbon atoms of the heterocyclic group are optionally substituted with

an oxo (=O) moiety, the alkyl, aryl and heterocyclic moieties of the foregoing R groups are
optionally substituted with 1 to 3 substituents independently selected from halo, cyano, nitro,
-NR'R?, trifluoromethyl, trifluoromethoxy, C4-Cs alkyl, Co-Cs alkenyl, Co-Ce alkynyl, and C4-Ce

alkoxy and wherein R’ and R? are as deﬂned for formula 1



25 trifluoronethoxy, Cl-C6 al kyl, C2-C6 al kenyl, C2-C6
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enbodi ment of the process for preparing the conmpounds

of formula 1, the base is selected fromthe group
consisting of RANF, RANCI, R4jMBr, Et3N, Me2NEt,

i Pr2NEt, CuBr, Cul, Cdd, CsF, K2CO3, Na3POX4, Na2HPO4,
NaQAc, DABCO, and 1,8 30 (dinethyl am no)napht hal ene,
wherein each R i-s independently selected fromH, Cl-C6 .

al kyl ,, C? ﬁwgl% %%Fré@@m%@méﬁtydf Jime ?f'%ges's(f@Rpngértnb“thé Qordfbunds of

nenbere et erocyc IC wher ei n Is an | nt
gommwlzs1, the kgpe 15 Sﬁéﬁt@d BRI BE AP SARIYRY PifM, Wé\%d%ﬁ“& Sier, cu,
AP carFe Rzrmt i Rmctlj WR.8BhSiKicoUt 8d;Pe,f INasiaP0HXiva@axO) DABCO, and

1h%?df%$t%%mncg haiene rv%lere’%néjacn %t {ngej)?éﬁéénﬁ %@ée@d'ﬁ%ﬁ\ J—‘Pqu-Ce alkyl,

\MGHH RP)(€eC3 aew)b@td. (QR: R% é4 tOn‘kﬂ)e‘p@ﬂb%@ﬁ m%terg@p%tv@@rem {gsran integer

" n’?? 1y, ainrg?tZ rmgtc%l%ori 3ms NRnBZ etetdcidit Q@U@ﬁﬁtdﬁ)}dbnally substituted with
ri uor one 0X

ATGHRYPO) BRANGHEGHS. DK BRy O B B el coIsorRe By qgoups are

aptictefly addtithited With)ri ru B sulistitugyls 206EN08 919 3dlected from halo, cyano, nitro,
Pﬁ&’{ FLZBaQQcﬂérQ&WQﬁﬂuoro@nelt%X? d;@fs%lkw ef-er élﬁé’wyﬁ(‘?})@glamt and C4+-Cs

process’ . for preparl he  conpounds fornmul a
1a'k°t<hé’"€)a’§%fe'ﬁ§ 889 Bcireds f"T’fBﬁ‘? iohfé?rr@lfj%up consi sting of

Et 3N, IVeRNEEn mbkr RéiEied éﬂltﬁfd;meﬁubf the Bd@ss f@giFepaRdd\Re compounds
(fﬁ 6ormhfla§4w8|bés |ﬁqug:‘)féd hiP % oN?t%Q\AeleﬁB%Os NazPO,

am no n erein eac
iand®zéident | y sel ect ed from H Cl C6 al kyl, 5

- (CR RR)at dr&ibrrLell misdiiivideht of@@pm&&gfﬁ%)épéﬁwdtﬁe &&n;b‘ﬂﬁﬁéhbedf%}mula 1,

het erocyclic), wherein IS “(i rg Wehom, ; the rou
dhe 2eacfiony O SRS 8780 ot 5y Hlehr &y e a?%Cuepd i e group
ofphéiatmal bfytokiehs t benpdred xyuarteh diragthytfemnefid®), dimetbylgcetantide, dioxane,

%letk %&dro%?%l Q&l:gon[?r% erl\frﬁgtﬁyl Jﬂ:rommoﬁé' %ﬁné?ﬁylllstuh&ldceorsﬁﬁgﬂhwethane

s@*th@ﬂzb t@l‘é@n‘t s qlq{@@ﬁ&idéﬁgl -Gs sABet BEPePPdm Hig(Gr GQ:MB acetone,
%Etﬁ@ethylﬁ%%ethﬂblftﬂlﬂé&fn@ rept yittures thefeblior omet hoxy,

Cl- C6 al kyl Ign dm\)/vﬁ ge{flerre%rl%‘.lbbm%@th% ‘Fé’déé’é fOF ?ﬂggaéﬁ%"t@ompounds

10 al koxy, rein
f giformiui 11 thelsalvent isssestegdion the ey P%'S@?ﬁﬁd?“r‘ﬁé‘ﬁt digethyliggnamide,
p&lﬂgtﬁﬁécefte%ld@r ERRKATRY t REaGRARRAEHAS acebnifiky WUN&néthyldyh&hdmone

FoleRis Syl e R A e —

embiagethpietonef méhﬂbWMssanﬂmxtpneerh@rephg t he corrpounds

of formula {,,, Lt RGrer&%Fré@@m@f)dlﬁ@rﬁmlkﬂg%rc%eéﬁ‘%r PrdpSring the
carried out in a solvent selected from.th

C@qﬁ@og@qsng)f oforrfud@ uéndhe bYsRin és Wc@ﬁle from tgtra%ygrofuran dioxane,
ddlmﬁﬁwBWeﬂw@ﬁmmnﬁhﬂ'}ylf@fﬁﬂmd&yl deethgnaiatienideli OK@RG; alkyl)s, N(benzyl)s,

BRI A1 B, AEELRAURIML mo My BRHRALBY LA bl oot

cl Q—QQHZQmosz@ﬂ_err@g egpq@glm)eg ofmgé}ﬁwps) éor ma@_al_g éﬁ@ compounds of

afokyia 1, %eéoﬂ/@ﬁt is ZDBL%HE}WS@& Bitbndieisep@panol, acetone, methylethylketone,
met hyl but yl ket one, m xtures thereof. 20 In a nore

plethppiag %ﬁ%’&?rﬁg?ﬁreof the process for preparing the
conpoumdsprefefred enbadireent of thberoseds\vierirepasing dlecotrpdurfdp ghformula 1,

t l[?mee rggcﬂglp ofC c%%%ioﬁr%disrbgfo(?&ulta% aPis cgirgﬁtonygtfé)fe'm&% ranging from
about 25°C to about 175°C.

In one embodiment of the presently claimed process for preparing the compounds of

formula 1 wherein X is chlorine, the reaction of compounds of formula 2 and 3 is carried out in

the presence of a catalyst, ligand, base, and solvent mixture comprised of one of the following:



di met hyl acet am de, di oxane, tetrahydrofuran,
acetonitrile, Nnethylpyrrolidinone, dinethoxyethane,

WQER@HAIRRLCl , N(Cl- C6 al kyl )3, N(benzyl)3, HJ (lec1I82004/001069
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25

al kyl ), acetone, nethylethylketone,

met hyl but yl ket one, and m xtures thereof. 25 In an even
nore preferred enbodi nent of t7/he process for preparing

the conmpounds of fornmula 1, the solvent is selected
fromtetrahydrofuran, dioxane, dinethoxyethane,

di met hyl f or mam de, di net hyl acetam de, N(Cl-C6 al kyl) 3,

N( benz§) ) 3said HO(aBdlysC6 &l kydydba¢ et one, Pd(OAc),,  said  ligand s
rrfmwypj '@Méﬁéﬁhéa&ﬁhosmnﬁé E}%{Aengut yl ketone, and m xtures

er eof enbodi ment of the progcess

f%‘Fj“Tﬁ#@}ﬁ’awon?g 'Wé'olafévﬂﬂmmrs@ Jeighendo apd ATl wherelheR™ s selected
Sfadnv e grcﬁzp&obmmg(ﬂf &SR Callgl tamehh-2'- 1d&9@d§ﬁé%}@€phmo)blphenyl and

e e L SRS, S BROE efecetom the oroup
p%&létw of MzC@r &bBP4. Aed MK@‘Vh@@ﬂﬂpMm deleatdd fFapr imalgeoup consistieg of Na,

reack] Gnd ofR) Mo NS Sea0f 1 Q% ﬁH&e’;se@demﬂ sSlebiSd CRIT 'rﬁ?dc{ Cs alkyl,

b e rat I rom about 25C to ab
TeeeBe b BRE S CRRRAL T membere? bdaeicctiroteb an teger
proot e 4s5.f oer mer@parhon glonsef termpumgdic @foup faar eatib@alll substituted with
V\!h%{%' (QOZZ o%t meOJIRyn @ryl Erl;behert&@ﬁfclllcorﬂmgtf s P HROR §m$ R groups are

St 2ecteliganah TS S500an ncarmeny epiaris domgos sano. i

oNR etrifforomethylotrifiowinret1ox O, -2Q GekyD 8RB 3dikenyl, Co-Cs alkynyl, and C4-Cs
P)a?%g %é@ﬁ’u@%%d R'2 Zxre(éé)deﬁr?e'dqorcfmmy ¥ gnd é,salcF o%)(ent IS %g]ected from

2, said
zh%@qumCOQS'S’E(@.qﬁy@v%‘ﬁekwmswhnmda'\bﬁ pivetope,, Dioxane, DMF, DMAC,
N, raatl InZiN; ami no- 2' - (di cycl ohexyl phosphi no) bi phenyl

and P( Wzga% %\%ﬁgt&? 85 ?(c%?dl Trom® h%Ctgreong (f:orn(s)lrsrtllng of %d%{l{)c)z PdCl,,

consi s

L dﬁé‘PCPN)IZC'Z Pd( 'ﬂi%@zﬂbo@r@xﬁﬂ%mﬁﬂhlsﬁ@)“bw@he RilPXamtereB X is selected

?;)IEH lﬂi@tgf’dedp?fcﬁhﬁﬁmg é)f Cng}F%’%FnQP@W b423Qs NES&E})Q{\JW@M!WIQWCI% and
PG i BT S A SR B 2 T e

@odpPeonsi sting of Na, K, Cs, and (R)4N, wherein

each §2| S éeﬂfjepgdmfsﬂt | ¥ S%El@&é@d fr&ﬂm Hna 1%@: :‘ég%glstmg of

HETeP byl P SrE Bvihesp o aigetom iy om 0 to 5, 1
Ois(23-tihyyo-¢ BrdirosthygbiBarsidaol-2-NRehotiREOeMBbILG, gr oup are and

S e AR M SRR LS, L] e
aG6u By ehvdﬁ;meoﬁ'alNa?C@@bsemtmdeaolvmhs Beleged from the group
S;Ulbﬁdhh@ WRIBhS bema@amdwbws %E@@t&&aﬁé @nm@mc EMANAP; or

nl tro, (,\q ia'ﬂfgg %é:; (lfjﬁghyr‘f‘ él fd %gp({rl ﬁ@?@fn)@gmdazohum

&hlra@apr and wherein R1L and R2 are as defl ned for
formula 4 and said solvent is gelected from the group

consi sting of toluene, benz S xyl ene, DME, acetone,
Di oxane, DVF, DVAC, 15 Q
e

d ACN;, (ii) said
catal yst is sel ected fromt e-/gr oup consi sting of
Pd(QAc) 2, Pdd 2, Pd(M 7Cl 2\ Pd(PhCN)2Cl 2, and

PdC12(PPh3)2, said I ga \)s Ph4PX, wherein X is

sel ect ed




fromthe group consisting of C, Br, and |, said base
is NaQAc or N, N-di nethyl glycine, and said solvent is

w@edogns®med from t he group consisting DVF, DVAC, POETB2004/001069
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di oxane, THF, ACN, 20 and NWP; (iii) said catalyst IS

sel ected from the group conS|st|ng of

trans-di (-acetato)-bi s[o-(di “e-tolyl phosphi no) benzyl ]d

i pal I adi un(l 1),

bi s(1, 3-di hydro-1, 3-di net hyl - 2Hi m dazol - 2-yl i dene) di

odo- pal | adi um and

dbélmﬁ@e{emetsbyebtemabmsmsg(oap @Bﬁs]’k}ﬁhd NAGKE, rBudaR) hydkazite; anécBNlaooHo
aX : g%‘dé %g]vlantp@l’\%é%ﬁ%moms e %{OL(!]D %oris?stnﬁs tq'\%gso‘ePenz?ne xyléne DME,

fﬁ%ﬁﬁPH@W@P@JﬁWFéﬁﬁgi§B¢M@Ptoluene benzene, xyl ene,

DNEd aﬁfdr@%bodh@é?ﬂ%e entl%ged @B@bs@%? pré&aritd He compounds of

| C 3.l S

1P 8 B0 L8 o PRI BB PPi QBRSBTS “eP g o rom

O&I to §, almhe\fbre‘gomg R ‘@Euﬁ@@l@/ QABOSBY sEETuIeB2001 100 KB Qroups; said
eé%%bﬂhcb@r@%)r is%pﬁ&iaﬁfﬁ?& A g%}&el?n@ rﬁé ‘Bl"g @@%&é&dlﬁg group, and the

razi ne, nd said

i bregepg & e%fo‘f'ﬁson*ﬁ/‘;luﬁﬁg gﬁ“bm&’ﬁ“%‘é‘nﬁ‘ﬁ%“c [P tefige e above, are optionally
banmmmedbyykshﬁmgﬁnﬁs acet one, di oxane, DWMF, DNAC,

and NNEnotlllé? e%%dlﬁl%pto&llt [ﬂgsegf m\t,Jﬁﬁ(a-P,re?e?§ H)tlln Aw@thg@qvherem R® is
process for preparing the conpoun

apRiecled fiRY j s - (CR R2)t (4 to 10 nmenber ed heterocycllc)
wherein t is an integ from 0 tog 5,
foregoin
3 R10 groupy; sahd het oclelc gr
fused to a lenzeme ring|pr a|C5-C8

and the for ng R3 gr i nclud
fused rings referred to_above, are optionally
substituted by 1 to 3 0 groups. 10 Anot her

enbodi ne present—i-Rventign r rs to those
net hods whe @3 is sHletted from NN \NNi NN
R and N S N N/N o

I

R

wherein the foregoing R® groups are optionally substituted by 1 to 3 R groups.

Another embodiment of the present invention refers to those methods wherein R® is
pyridin-3-yl optionally substituted by 1 to 3 R" groups.

Another embodiment of the present invention refers to those methods wherein R* and
R® are both hydrogens; in another embodiment, R* and R™ are both hydrogens; in another
embodlment R and R'® are both hydrogens; and in another embodiment, R4 R®, R, R",

'S and R" are all hydrogens.

Another embodiment of the present invention refers to those methods wherein k is 1;
in another preferred embodiment | is 1. In another preferred embodiment, both k and | are 1.

Another embodiment of the present invention refers to those methods wherein R" is a
t-butyl group. In another preferred embodiment, R and R® are both OR" wherein each R"®
independently is a C4-Cs alkyl group; in another preferred embodiment, R* is a t-butyl group.
In another preferred embodiment, R" is -(CR"°R"®)OR"" and R*®is OR'® wherein R'’, R"® R",

and R are as defined for formula 1.



wherein the foregoing R3 groups are optionally
substituted by 1 to 3 RL groups. Another enbodi nent of

w0 b4p8®3ent i nvention refers to those met hodsPemEs2604001069
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R3 is 15 pyridin-3-yl optionally substituted by 1 to

3 R10 groups. Another enbodi nent of the present

invention refers to those netfiods wherein R4 and R5

are both hydrogens; in another enbodi nent, R13 and R14

are both hydrogens; in another enbodi nent, R15 and

R16 are both hydrogens; and in another enbodi nent, R4,

RS, RYRe pRLdnt invEikion 886l rdit& 186 enelol fdﬂ}bdipé@@;%con%@und of formula 5
Anot her errbodl ment of the present invention refers to
those nethods wherein k is 1; in another rBrred
enbodinment | is 1. |n anot hpr preferred

et oth nent
both k and (D%e (@GR F%n),*@ﬁer enbodi ment {0 e present
f e R} is a

invention refgrs to those nethods V\:%
t-butyl group.! In a&otmerﬁgref arred’ effpbodi ne(rR”) R19
FeFeach R1d

and R20 are bA¥H(GRIK whe i ndependent I y
is a Cl-C6 al kyl group; in ano red
enbodiment, Rl is a t-butyl gr anot her
preferred enbodi nent, R19 is - OR17 and R20

s OR18 wherein R15, R16 R17,,_ 5§ are as defined

for formula 1. WO 2004/ 089934MPdH/ | B2004/ 001069 -9

The present invention also relates to a nethod for

preparing a conpound of formiPa 5 OR3 0

(CCRBARIL porORiMg B compduini el ToriNbia CR1B Riiel ok ORteGRS>s (to) gyoduce the
conprising converting a conpound of

fcé’m?ﬁlfngof%f%}%ne or nore steps to produce the 5

conpounanefenfoorimghtacfsthis| mocsae e Ayl RheeEPaynd hffgmula 5 from the

pJoﬂ] 8&1%0H6rrﬁuléhvtﬁe§tep§&%ﬂy@d of fornul a 5 fromthe
ound formula 1, the st eps

r eact | ﬁb rqaﬁ@gdlaﬁmmancb?f fqr@yﬁmvg{thfn%p fo gﬁn ég%lap?ugd of formula 4
f @re@theeepound of formula 4 or a salt thereof OR3 1
~ R N RIL1 , 3

OR
R'N (R“)
H,N(CR"R"),CR*=CRY p
XN
2
6 N)
R
4
and

(b) reacting the compound of formula 4 or its salt with CIC(O)(CR"R"™)OR", or a,
reactive equivalent thereof wherein R'®, R'®, R" and | are as defined for formula 1 in the
presence of a base to form the compound of formula 5. Reactive equivalents of acid
chlorides include without limitation, carboxylic acids, acid anhydrides and acid imidazoles. In
one preferred embodiment, a reactive equivalent of the acid chloride CIC(O)(CR"™R™)0R"" is

an acid imidazole represented by the formula

0
%NL(CRwa)IORW

N



H2N( CR13R14) kCR4=CR5 ( )p NN (R m10 4 and (b)
reacting the conpound of fornmula 4 or its salt with

WELREEBPSR1I5R16) 10R17, or a, reactive equi val BCL/1B2004/001069
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t hereof wherein R15, R16, R17 and | are as defined for
formula 1 in the 15 presence of a base to formthe
conpound of formula 5. Reacti-u® equi val ents of acid

chl orides include without limtation, carboxylic

aci ds, acid anhydrides and acid im dazoles. In one
preferred enbodi nent, a reactive equival ent of the

aﬁﬁdﬂe;ﬁ WEO R'Y R Car Qiré GRIERI) foORtAula St mnor@céntbodiment, a reactive

) SR BT e S o o

Ro&nulRES REHAON:Gire as defined for fornula 1. In
one enmdécmed todedcCRR thy @om;%qud ¥abefila b férﬁ%oﬁ@b@hd 4 in step (a)

chl oride C an, acid an

i N AR B R a0 S e

The acTié bssedisédinrsepcd) it be bhieast @npaompowit! selectadlframl the group
t(%n% Qtfn@ &O%%Qlﬁ]&ué‘ Hg&‘ra§i5§car )alkeiﬁ' Q}H}élkgﬁle aﬁ:\btgl' a carbonate,

|ncud|ngmn ic aclds an organi c
sRisRiIRtecor4peragen PrRePhBigce au%a“nerﬁagb SR t@@ﬁﬂ/@@'@taﬂd DABCO.
| BratabBtBe BHENS uméaﬁaheebraﬁbdna @BNettbeE from Qb groa® BEisBtinggf NaOH,

0 n eo dr, n al i r
&?ﬁ E]tgll{llca'v' l\}n@z{it elgmgth aTeq\Ic?F@%/d @%}5%92\%%?? SRS
ofimathylin)nanethaene: h et aI an tertiary am ne and

DABCO. | aﬁbtﬂgﬁénﬁwd}metnh@f th@%ﬁ)cb& t@tarﬂl\,@fﬁborﬁﬁlﬁmﬁ QNMPAHNE 5 from the
st 0 o g e S LR SO S o

ainnd s&p t6 @rdﬁiﬁtdﬂmbwmnpm)ndaqjhcbrhmlaa‘le THenadithcdrnles any acid, including
em8%| é‘EﬁEt c];a%o n?/!’alaad?gr%c&%aﬁuctcf%lf?{ id échr%m at con'pound of

fornu r?p the step
conpr i Besplesaf comepuptreoiciermitm b Fart kit WﬁP%e‘i frgin e %ﬂ‘ﬂ‘po“”ds of

gf%fn;ﬁlijljla 1Bs @Eakﬂ’oséﬁ RRhd SolRmertitned hricese MHRas!thd febwihg Edehlﬂ)o@nds

e ca

aci ds, E?iﬂ%}?ﬁ’&ﬂl 3?45@»%%’[?@636 HPBHW&""E%WP&% p&“e%\yiﬁ”agc’ I-quinazolin-
E6<arr§i|yescedémldempounds of formula 5 that can be

prepar @Ql BLRB-ENG 0 GQBRUHIASrigih-3- ﬁd%{/)g%leﬁ\/lélmlﬁoﬁ qun§£Jth§-‘§Stallyl) 2-

in the af orenentloned process include the fol
cHRpetrAgstamide;

E- 2- MeEhoy(4-18-CiBerb4-(p-Brattet-pyyibinB-y(by e tyydmipeirquid zolig 6 y(}-aliyl)-
ogéé)a-wﬁ&gznyl am no] - qui nazol i n-
E-2-Ethoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-
yl}-allyf)-acetamide;
E-N-(3-{4-[3-Methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-allyl)-
methanesulfonamide;
and the pharmaceutically acceptable salts, prodrugs and solvates of the foregoing
compounds.
The present invention also relates to a process for preparing a compound represented

RN

o (CR15R16)IOR17

3a

by the formula 3a

N—(CR"R™),CR*=CHR’



6-yl }-al | yl)-acetamde ; 20
E-N-(3-{4-[3-Chl oro-4-(6-net hyl -pyridin-3-yl oxy) - pheny

wo 200i4089934ui nazol i n-6-yl }-al lyl)-2- net hoxy- acECHIB20&/001069
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E-N-(3-{4-[3-Chl oro-4-(6-nethyl - pyridi n-3-yl oxy) - pheny

| am no] - qui nazolin-6-yl}-allyl)- acetam de;

E- 2- Et hoxy- N- (3-{4-[ 3- net hyl --44-(6- et hyl - pyridi n-3-ylo

xy) - phenyl am no] - qui nazol i n-6- 25

yl}-allyl)-acetam de;

E-N-(3-{4-[3-Methyl -4-(6-nmethyl-pyrid

i Whedeiy IROxy9) Rpire mdeparidatly-selettad frahihperégepl dnd &1,40¢ lalkyk each R™, R™,

nﬁkgﬁ? gyl lf‘l&’%@ﬁﬂeqﬁypr %gdtﬁ%ﬁw g@é&fi@e@t élgﬁ%llle%HZOH R and R™ are

accept abl e rugs a
f BARgOITYY CCM% Aesk argy %'@dﬁ?ﬁ@?@w an g {Por tafsgmprising the

rgbadtgs to a process for pr eparl ng a conpound
o e g s LML P 3 RS 8B
Plef‘r/ﬂ BRUORY 30d 66De as dafingh derefoimuid3aa mdth REcompeund represented by the

&Wﬁ*ﬁﬁ*ﬁéﬂgg& Gfert r>@m mgrdegana @&@t.\)@lgqgr@a@mkafl the formula

Rl3, Rl |S|neen ently sel ect ed
f%ﬁmq@rca&éth@@rr@e CamR%”dé?PaeSGPE@JBV theiofmdRd R18 are

i ndependently C1-C6 1l kyl, and k and | are

i ndependent |y an inteygr Upgiﬁpq?ﬁ teRRcigRMPri sing the
steps of: 5 (a) reactling an am n‘é represented by the
for

formul a H2N- (CR13R1 in R4 R5, R13 Rl4
and k are as define ??grﬁ ):Bga with a conpound

represented by the fornula RJB7O( R16R15C) 1C( O X where
X is a halide, or a reactive equivalent of the fornmula
RAFEIRRG RE ST, R E)} YRE R'f, ramd dare erpefinad for &pnes 8mpleayeby

; P?Rl;_géi{]?]ebz re@m g tmé QW‘]‘E&@%%@ 5(he %r%ﬂﬁw a compound of

kforpide (RP@ON0 eéf* .rw@aver %ﬁwwalef]hfﬂﬁrsofgwt%&w th%ﬁffs%fb? of a basic
r@'ﬂéliislt i’cbgortrhﬁe emﬁwhmnéprreemas@nh@«drma sdhe fornula 6

eqU| Vv aﬁ%ﬁ,ﬁ:?‘p et %qél‘yalel?ts off %udmﬁllqufjés lnguf(v%znﬁgm%t[o% Ja?o%%t/hc\églds acid

I ona
bamywldeeamdaﬁqﬂsmldﬁ@'efsormthe corrpound represented by

the foppthab3fe halide X is a bromide, or an iodide. In an especially preferred
embodiment of the process for preparing the compounds of formula 3a, the basic catalyst is
dimethylaminopyridine (DMAP). In a preferred embodiment of the process for preparing the
compounds of formula 3a, R* and R® are both hydrogen; in another preferred embodiment,
R™ R™ R and R' are all hydrogens; and in another preferred embodiment, R*, R?, R'®, R™,
R, and R are all hydrogens. In another preferred embodiment, k and | are both 1; and in
another preferred embodiment, R" is methyl and R'® is t-buty. ‘
The present invention also relates to a compound represented by the formula 3a set
forth above.
In one preferred embodiment of the compounds of formula 3a, R* and R® are both
hydrogens. In another preferred embodiment of the compounds of formula 3a, R", R*, R'
and R are all hydrogens. In another preferred embodiment of the compounds of formula 3a,
k and | are both 1. In another preferred embodiment of the compounds of formula 3a, R' is
methyl and R" is t-butyl.
The compound of formula 3a is useful as a starting material for the preparation of the
compounds of formula 1 and 5.
Compounds of formula 5 are capable of inhibiting abnormal cell growth, such as

cancer, in mammals and are selective inhibitors of selective receptor tyrosine kinases.



15 Reactive equivalents of acid chlorides include
Wi thout limtation, carboxylic acids, acid anhydrides
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bromide, or an iodide. In an especially preferred

enbodi nent of the process for preparing the conpounds

of fornmula 3a, the basic catall¥st is

di met hyl am nopyridine (DVMAP). In a preferred

enbodi nent of the process for preparing the 20

conpounds of fornula 3a, R4 and R5 are both hydrogen;

in anofmmierrpr@?%rase@e@hﬁrsm neexts, otheRiiSe RdidatRd, Snciutds Rido, chioro,

atr8ma o} oy, @r%@é‘:ﬁhalcﬁdﬁ&p‘s %r@fﬂm% cF?IBr%f erred
enbodi and R16 are

hydr ogg'%s ter "I‘"ﬁ%ﬂ otar"?e?seﬁ 51@*%? r lé"ﬂesé nBodrse rﬁd'caF?d ﬁﬁ'“ﬂeg saturated
anendvaibit hidrocardn fadicalanetnigetraightadyelic (isdbdighasib-nae iuti-dpdié moieties)

' §r bR mcﬂ&@s RiR uh@ér&too@f%&f ko <Ji %lkﬂ tggygrs%t |n(% Lﬂj\éep&lb %rcl)rehes it must

I'so relates to a compound represe
303”?&3“92@”?@%‘{3@058*6@‘@ In one preferred enbodi ment of

t he comeomdscyebalidynragulsad ?érmnRénI@Jﬁgthgé_ﬁN@J {hdib?éd’] includes saturated
er.r odal men ne . .

wg{oggg‘gﬁydr%cg%b%%{j Pﬁg %A%S I-C\’YL%C ingyiyyono- ghraul%f\éc (gmgneg‘aﬁ

hydr ogEWéerfﬂ ‘Alkerpib R epeddiesie pRless cdrebiet indiaatedoicludee alkyl groups, as

clehfauwnehe, Biving af isast @he%arbon Kar@&ﬁdohbléb&wdbm h 1. 1In
anot helthe referregd enb rrent of

For mut g™ Bl o5 U538 e s elereiss TR0 es s groves, =
cisfipdpaevepiaving ﬁH@ﬂS&Of@&anbsn -omkdnutiplaord. st arting

mat er |‘EHe térf aFyh@r AP ezﬁbafs@@l h&@m%nlés@%theﬁ%ﬁ%&%@ﬁ i {) des ap organic
forrrua5arecaallI of

fﬁ%%%f’?wﬁ% RO 2B AT BT SR Bt EriRfEp! 2 PiGEad@iaLch 5 Phem or
raphiel.s “antl wir'ér se¢ eptionelly subkfitbied ovitt Do dedubstitienes independently

8664 Gfont YGRS 'cﬂa%okhlﬂélsﬁuﬁuorypetg O é&rﬁg’tﬁoxy azido, -OR®, -C(O)RS,
P 0Q4/ Q0010 g

PR 2 8 S okt SQ(Q)H&%&I‘%%%RFFW%& “Gelliok 6-Cs akeny.
Gh}(lalatkynyl BQR1B) (-G oatq), aRd QCRI’FRZQQ tb ab megibédéﬂﬁetafoeycllc) wherein t
fd ++P Flt%gé'qgmcdq gr \Qherearhﬁ Rl %2'1?-26 "élllutr & o ?ﬁngde g, %rmtﬁa

ot her w c¢at'ed, 83 %8y
m)nov ér he FRMh3iry c 2 Yses hereigi %SS othawisa dndiseiedi inghtdes —O-alkyl groups
ayeteinCaldyl 164 agﬂhdagbmno- or nulti-cyclic noieties) 5
R R SN L R TR,
dsivdes arogptiq @'@Sﬁo“iafﬂ”@éc betedooyslicagronss. coftaming enenor more heteroatoms

e@MCéeQa@lelﬂWom,O Qﬁaddﬂ@@h@r@ﬁeéaaa hé’cajo@y%ﬁ: g??wqu{awﬁﬁr% 4 to 10 atoms in its
i.ndi cg s, saturated . nonoval ent drocarbo

,r 'g%?)@ OMF %alﬂssgtfarogyc GI 9{8’1‘9&(1”%9 FEPHRE haeﬂng only 4 atoms ln their rlng
iwydtenn,-beyerbinglic hetsrasydliegroupBhreudt davm &t ddakiehatbrhs inalseiudgdystem. The

RekRkHic %b&ﬁﬁ:lda& tB@ﬁZWfl%@d 'rlﬂéjhy}%@n%dand nﬂ? L)}é{%ﬁ% sﬁ!)slﬁ(lked with one or

g}ff &? as. defi ned above,” havi ng
HYT-UFIEY nArbI?ﬁ?B‘P'@ OBﬁﬁdnemh?éedtf@tefﬁcvcaP Rrngns azet'agyl (degigpd from
lagatiding), Anrdxesgle of &8 menserddritdicadyaid, grdmed hehedyl ah& ¥h example of a

96 Qdéﬂﬁaereﬁ%eteﬁjc% éllgﬁguﬁg%\ﬁﬁoh ﬁ‘@){%&p%& l?o%Stror%}% h&rerocycég groups

(égeely?'lr%’éé:"g’ﬁ ﬁgfrf]%ﬁ‘i’r @nyy Wﬁﬁwdw'ﬁmtmt@@wopyraﬁw tatrekydethiopyranyl,
PIpgddicC morpholino, thiomorpholino, thioxanyl, piperazinyl, azetidinyl, oxetanyl, thietanyl,
homopiperidinyl, oxepanyl, thiepanvl, oxazepinyl, diazepinyl, thiazepinyl,
1,2,3,6-tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl,
1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl, 3-azabicyclo[3.1.0]hexanyl,
3-azabicyclo[4.1.0]heptanyl, 3H-indolyl and quinolizinyl. Examples of aromatic heterocyclic

groups are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,



radi cal derived froman aromati c hydrocarbon by
renmoval of one hydrogen, such as phenyl or 15

woaphosoeBs " Aryl" or "Ar" are optionally substPCTIB2d04/001069
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.dithianyl, dithiola

wth 1 to 4 substituents independently selected from

hal o, cyano, nitro, trifluoronmethyl, trifluoronethoxy,
azido, -OR6, -C(OR6, -C(OOCRE, -0OC(OR6, -NR6C(O R7,

-C(O NR6R7, -NR6R7, -NR6OR7, Cl1-C6 al kyl, C2-C6

al kenyl, C2-C6 al kynyl, -(CR R2)t(C6-Cl10 aryl), and

-(CR R2)t(4 to 10 nenbered heterocyclic), wherein t

i thieayl, isokargel tipzolyh @xelyh, isamtieol, myirqlyl, RyyindRay), BSquiraiidl, indolyl,
R@erérnﬁda%élyldﬁénb&ﬁr@nﬁ Qnnbify ?I”H!jéazo@rl .ng&.zﬂﬁ hthgfaghyl ﬁyh%%%yl' triazinyl,

as used ereln unl ess o ermnse I ndi cat
_poiafak  BEElinG  RBYei AxediaRgY | diadiazelds i fHsrreRtioy Benzofurazanyl,
Thenzbteiophendl, bmz&tﬁrammﬁihad(ahﬁﬂ ecrmyohhyl CqurnoaéimyISﬁébhthyndmyl and

hr%gp%krrhmwnl'l'ﬁes ?Qr&gtoﬁg g%u etsnéje;'rrge%t ﬁoqn theI ds lig eg rTgove may be

on-ar groups con a ni ng
neretiadhed er tattenhgd W@%r@ ﬁuqbers e@qs@t@ fFrOD msi@ncesa gragp Menved from pyrrole

whey 18 ;ryrrerarcyn(m@ttaemerawrcdyrr& 3%@%%&1@& from 4 to 10 atoms

inits.2 e clic

gr ou psTWeﬁg{rAug% m%%nﬁ RSN r{&eagﬁ F@y!fngt’% e? FRY;

ring Sysie@Eni D%Er"t assewrberic Unlesertivryied indicaipdompansrdins¢thoxyethane.
have athd e@ﬁﬁ SDRAEOMRsi Misbd€héreh] NONIEKSTRMBrwidd € indicated, means

het e cl groups i ncl ude benzo-fused ring systens
ﬁ@e$ﬁﬁé“ tens substituted with one or nore oxo

noi et i B tam elil'e of asef nerdier edeswet ghawipel ingicated, means

OdiALA |é(§te@,§§él di nyl (derived from azetidi ne) An
exanp menber ed het erocyclic group

t hi az o]e*tﬂ "erghé\%%tn B8 NS ENonIess SYeTYi5S iDIsBied. arpans acstonitie

het er othec| feon gr'eMp’, i ssquised| heargih, Etesspl dtend$e indicated, means
NQRe y$gﬁmbﬁoﬁ§terocycllc groups are pyrrolidinyl,

tetra drofuran tetra hydroth ienyl,

tetrah % Ot arRNSO't et aHAdr dierfito pyFlassy | otheryisp e indigpiag, means
ﬁmﬁahphﬂmwwethronnrphol|no t hi oxanyl, piperazinyl,

g)z( :t 'alﬁwgy erm Q@F\laﬁly!abbr&%tgs %}y% 2'-B ds'?&%%ﬁy{l %%tlahgnlomm binaphthyl), as
t%?‘é&%ﬁﬂ WIGSS 0”19“2'5%'”@0%@1 Iséﬁyf%ﬁe@tp?w the ‘MMWIHQ formula:
2-pyrrolinyl, 3-pyrrolinyl, |ndoI|nyI 2H- pyranyl ,

4H pyr anyl , dioxanyl 3% ' '

di hydr ot hi enyl ,
i mdazolinyl, i
3-azabi cycl of 3.
3-azabi cycl o[ 4.
qui nol i zi nyl .

pyrazolyl, triazolyl, y %
2004/ 089934 PCT/ 1 B2004/ 001069 3 thienyl, .
i Soxaz'@t[eyltermt hb@g@byl as O%8%0! Mehein | SALL &ﬁér?dse indicated, means

yrr ol ui nol 1 nyl’, |squ|noI|nyI I nd
b"e"n?? '83%? ?y?]°°t3t5‘§nzof uranyl, ci nnol i nyl, indazolyl,
i ndol iThenyterm ptoEmMl azd nyded mél‘eiirdazjnl’é}té, oﬂtl’etv@eﬁ thicated, means
a‘;r’:n%h%a‘#r%lr% pteridi nyI purinyl, oxadi azolyl,
I'adl azo furazan benzofur azanyl ,

benzotTH?PéﬁﬁWéﬁrgHe“ ape dterﬁlrazl@iﬁw otheiwine sligated, yeans PhoP(CHg)PPhs..
qU' nazmki mth, "gpipnoxakd NYWed MR YKL MYerwidd dingicated, means
Fﬁﬁgwl nyI The foregoi ng groups, as derived from
thé oUfids 1i st ed above, may be G attached or
N- at t dbhetermhér alpiches SUSpd)Si;érblne. uffess iaffsnese eindieated, means
ghopienggiphyed from pyrrole™ may be pyrrol - 1-yl
(I\I-attached) or pyrrol 3-yl (G attached). The term

"Me" means nethyl, "Et" nmeans ethyl, and "Ac" neans
acetyl .

furyl, WO




The term "™ DME', as used herein, unless otherw se
i ndi cat ed, neans di net hoxyet hane. 10 The term " DVF",

w@gooymgxd3her ei n, unl ess ot herw se indicated, nMeENEB2004/001069
di met hyl f ormam de. The term "DMAC', as used herein,
unl ess ot herw se indicated, neans dinethyl acetam de.
The term "ACN', as used hereing- unl ess ot herw se
i ndi cated, neans acetonitrile. 15 The term"NW", as
used herein, unless otherw se indicated, neans
N- et hyl pyrrol i di none. The term "DMVMSO', as used
her ei nyhainleess "dddherw e dsadli B&atied, unfBanstherwise indicated, means

(g)(% W foxide. The term™ BINAP" (abbreviation for

2 Q?' ? henyl phosphi no)-1, 1' - bi naphthyl), as 20
used héh@l‘feﬁm "dPfe g8 vegchiearsip. sléﬂelsﬁ@ﬂ’@@i‘t'?@dmd'f;@ed is represented by the
I 2ihéa prmgb_bythefollovmngforrmla Q P _ The term
" DAB , as used herein, unless otherw se indicated,
means 1, 4-di azabi cycl o[ g octane. The term "DBA",
as used herein, unless oflhg kPhgi cat ed, nmeans 25
di benzant hracene. The terR>d , as used herein, '
unl ess ot herwi se indicated, nmeans Ph2P(CH2) 2PPh2. The
term"dppp ", as used her §i n, unl ess otherwise
i ndi cated, neans Ph2P(CH2E3RPh2. The term " dppb", as
used herein, unless othe & hgated, nmeans 30
Ph2P( CH2) 4PPh2. WD 2004/ (8 4 PCT/fBZOO4/ 001069 -14

5 The term "dippb ", as used Herein, unless otherw se

i ndi catggherieans, ad LB@aﬁ’ér@h%éeBé E%h&wmféhmda@a%eéiﬁmzoca

unl ess ot he

as use rein,
apr oLt BIb EhA- IO RY: § 67 WP ddstmemg s independenty
18steckiah Rom 5HTiEe Ct ealyl, "-(QR R%h(@e-(as angle cand e1(@R 1R )@ ntp et membered

OEQQBWCI%? WH&%W@E %ﬁhntéﬁ@mn PREEFBor 2T c,taﬁ:fomato%s Of% heterocycllc

used herein, lbtttdtht selnlcatted,t means It S et i
10 Iwa%éwd%ppﬁ}ly substituted with an oxo (=O) moiety, the alkyl, aryl and heterocyclic

moieties of the foregoing R groups are optionally substituted with 1 to 3 substituents
independently selected from halo, cyano, nitro, -NR'R?, trifluoromethyl, trifluoromethoxy, C-Cg
alkyl, Co-Cg alkenyl, C,-Cg alkynyl, and C4-C; alkoxy, wherein R'and R? are as defined above
for formula 1.

15 The compound trans-di(p-acetato)-bis[o-(di-o-tolylphosphino)benzylldipalladium(ll) is

represented by the formula

tol- o o tol

sa'@lce

tol- O O-tol

The compound bis(1,3-dihydro-1 ,3-dimethyl-2H-imidazoI-2-ylidene)diiodo-palladium is

/
E >c—->r=§12

20 _ . ) =

represented by the formula



selected fromH C1-C6 alkyl, -(CRR2)t(C6-Co aryl),
and -(CR R2)t(4 to 10 nenbered heterocyclic), wherein

W@ 2008/089934 nteger fromO to 5, 1 or 2 ring carbpCI/E200M001069

of the heterocyclic 10 group are optionally
substituted with an oxo (=0 nvoiety, the alkyl, aryl
and heterocyclic noieties of-1¥he foregoi ng R groups
are optionally substituted with | to 3 substituents

i ndependently sel ected from hal o, cyano, nitro, -NRLR
2, trifluoronmethyl, trifluoronethoxy, G-C6 alkyl,

C2- C6 &1k 9fgRoundCgiodgmeihyiapeiis3-(2amethyE1H-08daad 4 oda(3H)-viidene]}-paliadium
We adpekéhtdd by dB@riida ar e as defined above for formula 1.
15 The conpound _

trans-di (g-acetato)-bis[qg-(di-o-tolyl phosphi no)benzyl ]
di pal ladiunm(ll) is reprgsented by the fornmula tol-o
-tol 0l1-~0 Pd Pd A ‘{ol- o-tol The conpound N
bi s(1, 3-di hydro-1, 3-dj net Bk i m dazol - 2-yl i dene) di
odo-palladiumis re sehted Ry the formula CN CPd12
N /CAN 20 WD 2004/ 089934 PCT/\B2004/ 001069 -15 The
compound di i odo[ net hyl ene is[Sin-net [)-1
H-m%dazm-]:yl-Z(Bm-yli N -&ﬂmé%?um i's
represented by the forrmula N OﬁdlZ{A— \' GNV/CN ~ 5
The conpound 1, 3-Bis(2,4,6-tri | phenyl )i m dazol i um
chloride is represented by the formula N C1l' The term
"reactive equivalent"” of a material neans any conpound

5 or cheliecgmpound 1,3-Bis(2,4,6-trimethylphenyl)imidazolium chloride is represented by

10
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25

the formula

f ;@%}

The term "reactive equivalent;‘ of -a material means any compound or chemical
composition other than the material itself which reacts or behaves like the material itself under
the reaction conditions. Thus reactive equivalents of carboxylic acids will include acid-
producing derivatives such as anhydrides, acyl halides, and mixtures thereof unless
specifically stated otherwise. One of ordinary skill in the art that will recognize that the phrase
“synthetic equivalent” or “synthon” is a synonym for “reactive equivalent” (see, e.g., Warren,
Stuart, “Designing Organic Synthesis, A Programmed Introduction to the Synthon Approach”,
John Wiley & Sons, New York, 1978, p.8).

The present invention also includes isotopically-labelled compounds, which are
identical to those recited in Formula 1, 3a or 5, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the atomic mass
or mass number usually found in nature. Examples of isotopes that can be incorporated into
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine and chlorine, such as ?H, °H, °C, c, "N, 0, 0, ¥'p, 2p, %3, "F,
and *Cl, respectively. ~Compounds of the present invention, prodrugs thereof, and
pharmaceutically acceptable salts of said compounds or of said prodrugs which contain the
aforementioned isotopes and/or other isotopes of other atoms are within the scope of this
invention. Certain isotopically-labelled compounds of the present invention, for example those

into which radioactive isotopes such as °H and "C are incorporated, are useful in drug and/or



conposition other than the material itself which
reacts or behaves like the material itself under 10
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carboxylic acids will include acid- producing

derivatives such as anhydri des, acyl halides, and

m xtures thereof unless specifically stated

ot herwise. One of ordinary SHII inthe art that wll

recognlze that the phrase "synthetic eqU|vaIent or
Lénthon is a synonymfor "reactjve equivalent” (see

Strat%ﬁsl"'%ﬁ'smb@toﬂ @,sgays Meitisitagn|- g HOBOGALOrBYh tihe $1Cs jsotdpes are
‘I;’pa:ngjuar‘lymdfefrﬁdl fo@diwteta@enoth kﬂafé@%ﬂm R ARRY %Ftﬁer' surl?g'éutlon with
%OIEWSIOBXGSI St%angs g\rlgm]oégi, Ozé 83’? |a§orﬁa<i§él|al|net§eragguetlc advantages

invention a
CERPBGrEes gr\ﬁﬁlpltme@b@c stabiityt foc @karte frie@sesd @oiitoeithiflife or reduced

F(ﬂl:fsﬁ@tél %qéhren‘%t’ﬁtsoénd5 herkBét ma@ el B&ef@Ch éolﬂﬁaet cl%gﬁ]s%lr’w%%g S%otoplcally

l:?e'TBd ar e (ZSEO g ] {; fnt atom having a
ek SOPRAYD TYFEPENY thiE diveptiea a&?d’rﬁﬁ"if“ﬁ?a%@feobﬁaﬂnwgfa"y be
mgmgaeqd kysaraking ofitotie grdcedunet discsedExatipIsesertds arir APBS Examples

thatrrE&RRLER Eerlﬁwprbp%[xﬁsihfwnd QF@%dfﬁ/ Jg%%oy&cgp a@%ﬁggﬁéd reagent for a

i nvent i on i nc|l ude” i sot opes
rﬂof‘r'stf? 8i5e! yé%&‘?&eé’ﬁeageﬁ osphor ous, fluoriine and chl ori ne,

such &bl ol 8€, préséﬁi lﬂ,\%hholqaﬁwﬂ»g fred aRikb, SR, 3§§oxy]1§':oarboxyhc
9dﬂéixp§@§| be 50%5&%8%&/ E SCO Ig}c))grld%s mcl%{? %oﬁ@e@l?gs@gfefryan amino acid

i'nventi on, ereof
dEXLBt AR Fé"yg%qt't’% Cféﬂ” %f é‘i"@l orCTBerp dr1dr divoothregfor $aur)cenpnmatidigsidues is

whvaidnthcjoinedthroughen aah dér(ﬁr?ﬁi b&Haad f?e@téﬁﬁr% h?&gfyod'r carb?xyllc acid
S er .a
%&Jb o£ g&ﬂé}o\%g(ﬁst cl)fgﬁe Brt’éeg}t nven IO% otef- E%Ia@gpﬁgd' rgg&nqsg&clude but are not
dBripsbiaes2totatirally opeuseraminoracisi tcommonly desigrenly ehrédliete symbols
IaRt @lstAchBes aﬂy@@@bﬁof#‘% h@%x?!?s‘ﬁ'% %é’rﬁ&u@-:s |s§5én%§% 1%&68\%@&@"}6
porated. are usefu u nd/ of VO 2004/
ﬁg&f%[ BSG047 b5 68Em= aTé‘Oé%'gta?'Qth “ﬁl?%%"éocmt@?% inBmesegre. omithine
&8% Egionie $uifpre. Additidnalgypes 8Hyrodurgs aceadlioencddpassed®. For idtence, free
88 5:9P§SupaI@n b@%ﬁ\}a@igdaefsl éfm@ersqr %Tk?le%tefré)r FFeEQ‘lyErogf ?rglﬁs(% may be

\%\%{’i tion and ete@tal
erivRlized Using egro&upgotnalb ”g byl ﬁotagn Haguioepqerwﬁﬁlccqnatgs pipephate esters,
dimetraibfmizpatetatast anmpnohmommametmloa@baaﬁhm%s ouﬂlﬁ§dJ|ntAd'\}9nced Drug

f bp|
DR HELRNLE 068 13! 5|[ ?Cafrsaﬁ'me r&%u f QL gag'ng ga}éno groups are also

increéased in vivo ha etuce

INE4ERYy atraret Srhonate Areshies, Stﬂfa@ﬁtebéﬁ?fﬁ @ﬁérsrlléaﬂe esters orfdnydroxy groups.
DBM@WEM?Q?"XVI GBIk Qéﬂylb%)mé?b@hd %yl&@fmﬁg?gés %erem the acyl
ey aba @*ésfg%’tm%aﬂwy“%r‘ts@? BP0t TEKEnG PdetiFEs o oter
am@ewa% é%qu»w*cwveﬂ pelienaliiesa adyviare ithe achlegrébpaispeEnesninaadd ester as
Rsse i abdwemre bed emsonipyss‘ééﬂ blsr‘bbrhgg s Bod S‘r@%&}‘ubed in J. Med. Chem.

g%l Iﬁbl@ Pt‘)pé cla [y | abI reagent for

non: i ot opi calt y*T'aHel P d® ?%é’@eﬁf’”"atf@d @ﬁrp%ﬂ‘]?ﬁ?s giffonepiges or
prasefenamitesy el of fbesel’pmdrwggncﬁleétee nﬂmnm)porétﬁbdﬂps AYGAIRO0t At limited
ﬁ)%ﬁl'*épébﬁlnb%nd &Eﬁ’@ﬂﬂé a€ift unf nglfa verted into prodrugs.

. Prodr %5?\ incl npoun erein an amno acid

resid eé"’ﬁ‘ﬁT‘?ﬂS%i?fqrﬁé tQ:ﬁéh'ﬁ penteppicationrip ingorperaigd herein by
tefapence risentetyf our) amino acid residues is covalently

j oi ned t hrough anD%{gllgoeDeosrnq L bond .0 a free am no,

hydr oxy or car boxy‘l—rm'cré—&gp-gj%—of—@é%ounds of the

pr eseRMRAINENET A forThiseahrmb 5 andycber pebatee sictandihgl thethb ibliowing
@B&ioR 6dhemes bhdisREsibP Urh@ss%%eﬂt@géiﬁtﬂ%té/d QT REIIe @Raﬁhmﬁm R™,

eI s 60 esi gnat ed ree letter s
Q Fg R", HHDF[{% yk , mand p and strué{tural formulae 1, 4 and 5'in the reactlon schemes

and discussion that follow are as defined above.



and al so includes 4-hydroxyproline, hydroxylysine,

denosi ne, isodenosine, 3-nethyl histidine, norvalin,
wheiansdoani ne, gama- ani nobutyric acid, citrul PCTEB2004/001069

honocyst ei ne, honoserine, ornithine and nethionine

sul fone. Additional types of prodrugs are al so

enconpassed. For instance, frge carboxyl groups can

be derivatized as am des or al kyl esters. Free hydroxy

groups may be 20 derivatized
but not limted to hem succ

di met hyl am noacet at es,
phosphor yl oxynet hyl o
Advanced Drugs Deliv
Car bamat e pr 6oy ugs of!

y Revi

hydroxy and ard

usi ng groups including
nat es, phosphate esters,

andsCHEME 1
car bonyl s,

as outlined in

ews, 1996, 19,

al so i ncludeg;' asyare Zar bonat e prodrags ubamat e
esters and su est ers of hydraxy @rou.s.
Derivati zati onp<g ’vﬁﬁgzy groups as (agcyke jg t hyl
and (acyl@x% et hyl e S mherein( e/ acyl group
may be an al Kyl esTer, optionally'‘sufsstituted Bith
groups including but not limted to ether, am pe and
carboxylic acid functionalities, or where the agg
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Pd source Ligand Base Sol vent Pd(PPh3)4 PAr3,
pref erably DABCO proton tol uene, benzene,

wWO1A§PRh3) 2, or PPh3, P(o-Tol)3, P(0- spongePCT/B2B0NH401069
xyl ene, DMF, DMAC, BnPdCl (PPh3)2. OwePh)3, P(2-
(R)NH2 wat er, dioxane, THF, Pd(QAc)2, Furyl)3, (R)3N,
ACN, NWP, DMBSO, Pd(Q2CCF3)2,20r BINAP, dppf, dppe,
QX, wherein Xis MeOH, EtOH, iPrOH,
Pd( PPh3) 2( Q2CCF3) 2. dppb, or dppp. F, d, or Br, DM,
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OMePh)s, P(2-Furyl)s,

CHCl3,
NRs,
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5 In one preferred embodiment when X is Cl the following Table lists the Pd catalyst,
ligand, based and solvent, which may be employed for the preparation of the compounds of

formula 1 using the Heck reaction.
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Pd(OQAc),, PdCly, | PhyPX, wherein X is | NaOAc or DMF, DMAC, water,

Pd(MeCN).Cl,, Cl, Br, or I. NN dimethylglycine | dioxane, THF, ACN,

Pd(PhCN).Cl,, or or NMP.

PdCl,(PPhs)2
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coupling of terminal alkynes to aryl halides see: Castro et. al. J. Org. Chem. 1963, 28, 3136.
or Sonogashira et. al. Synthesis, 1977, 777. Terminal alkyne synthesis may be performed
using appropriately substituted/protected aldehydes as described in: Colvin, E. W. J. et. al.



WO 2004/ 089934 PCT/ 1 B2004/ 001069 -24 Chem Soc.
Perkin Trans. |, 1977, 869; Glbert, J. C et. at. J.

w@e@4/08%@m , 47, 10, 1982; Hauske, J. R et. BCT/IB2E04/001069
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Lett., 33, 26, 1992, 3715; Chira, S. et. at. J. Chem

Soc. Chem Conmun., 9, 1992, 721; Trost, B. M J.

Amer. Chem Soc., 119, 4, 19974 698; or Mrshall, J.

A et. al. J. Og. Chem, 62, 13, 1997, 4313. 5
Alternatively term nal al kynes may be prepared by a

two step procedure. First, the addition of the

| Chémh.uSncaRedin onsTVR (T, rgeoptGmetsi| ¢l at. acgat(y,lgeaaert,04an1o 1982:

ﬁg@%ﬁ?@” H % Yal, ‘I%'t'q.lﬁﬁ' %’Léltfad 8%205‘?%‘ ?glra ehy 5\1300 Chem.

't T ah
s%@@arme%tma%ﬂ%ﬂé@ﬂ iEoi. ByArhers hareySoEhéte, Be’t&@ge@aat o Marshall, J.

| 5.0)t.a0.8. DREChdH. ge@mglu1gg7e4ggm nal al kyne as in

R g i e TOR
Seaglition nef et difiual sanionhef sKMB h@gsnethyisily wicethienes taotn appropnately
sfBsithtb&abletied @Rehjdbed ;ﬁbﬂé{%tanﬁﬁ@ et 8! E&{?h&&gﬁ‘%‘: 'gaHés)é 1901.

avai | abl e or can usi n s wel’l

%}%tiﬁ%@t {ﬁpr@?&tpn %y ll?g y 4hgn bg ngéia@hls@fitetth% mtermedlate terminal
raiigot bo indVialacie Uud.s Edrabedron, 13851973t 28d3;i0n WHite, SSOhe&STet. Lett., 31, 1,
Pioggsger e is not 15 critical unless otherw se
i ndi cat ed. Pressures from about 0.5 atnospheres to

about Horag msHREr Be syptBesiferferbiF!) Bl ceptisiiedessrized above, are

aatbérenotnnier @8ig evatiablé or&an bapepired ugiidMESHREERNRAI kh&wn to those of skill in
pefgrred as a matter of conveni ence. The exanpl es and
prepar ati ons Pr ovi ded bel ow further illustrate and

exenpl Infapch Rk thecgpriiBRmneiscussed: preillysiratsdrin ten§ehatriesnpressure is not

maﬁdfaod;ale@s; ofhieSsr lnB@atfdJCrPr%:]?é@Umﬁ,ab&HdoEha@mos%ﬂeres to about 5
sent._invent i

SEhEREReS o W PIT AR aE B T Plssie: envArs bvmagehere. i

mfe'TQC#ﬁStae'datehOfaﬁyvewayceby the scope of the follow ng

exanplﬂfé e&@ﬂpl@g @ﬁlﬁb@bér@ﬂ’tﬁls p'rcﬂnde& t?)%lotvqmﬂ%\ﬁ"llﬂgtra%(@Ha)'efe?’nphfy the
| ecul es unl ess

SOMEIE !t ool P et maPossc B ok tiee, comaguess. and ne
redtieasta | af Shevptelert viveotionnolt és hbe ahdaginddethst thendaess of the present

HRBToWiSHt MAkedn any%'y%y tf@%c@per@%%lﬁwm%;)&%ﬁesognd r%epagatlons In

%§ﬁ$%freoners Eg enant 1 oner s/ di astereoners

SRR REMBYS Methdtsvibrotine's ehiphsaier.dkiess %tﬂerwﬁetnﬁ@d exist as
arracemiheix@irdiPIiOse molenm¢sogithaph yr msrer dafréiricemterst @hids8 othBRvise noted,
Q&l@ipésr Al L Osc %Qur@’@@s%%opr%lrsow’&ng %agﬁmgrghlastere%rgers may be

condi tions used, unless oth

PBIINEHEY MBI YRS (e akiag B ne24RBAX RXC18' col U
( manufvaledrel HEOC biyrotetagrapiy iPatdaiid) inhe ﬂx’é@arﬁﬁﬂng lahd 8BGEHles below,

bl B LS5 0l B ol 1 ST ot v
%@ﬁ%& lﬁfs‘é’&"ﬁhmﬁn\dfgctw@@ bpféﬁ\z@ﬁtt PaglprohpfuthOamet distence and 4.6

a&etritéhoﬂdlbrdetbuf'ﬁ%rsa(\ﬁleg aM ruh @n 2LGEWIREPEREIG-1100 system. A gradlent

Tt ke g .
I"H)Q] 9?@@""‘ aaefonitrilerpve0® pipieentThesfdtem twnl piodeeds e v&ish cycle with
om H&r@&wt acémﬁtnlfe'f&w 5 AifiRVAE thdH FooPSdeRtbifer @olﬁt%ﬂ%rai%mutes

%hghow rraﬂe over thls period is a constant 3 mL/ minute.
The present invention is illustrated by the following Examples. It will be understood,

however, that the invention is not limited by the specific details of the following Examples.
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the foll ow ng Exanpl es. WD 2004/ 089934

PCT/ 1 B2004/ 001069 -25 EXAVPLE | Preparation of
di-tert-butyl allylimno dicaeboxylate H (r)l(r)
~y~~ ONOOOO D-tert-butylimno- D -tert-butyl
di carboxyl ate allylamine-d icarboxylate To an
appropriate round bottomflask with 150 niL of

2-met hyl tetrahydrof uran (" EXAlPIEt hyl THF") was added
di-tert-butyl bpg,0Qd ifRic i 115 mol ),
allyl brom de 2.0 Ot Attt

terabutylammnlumbromde(o 5209 161 I). In a
second fl ask'a sodi um hydr oxi de sol ution isfprepared

by addi ng sodi um hydroxi de pellets (23.0 g, 576 nmol)
to 12&{ Hfj[mogfgis wat er at O- 5C ro
temperature th uti om—of—so#tum ﬁ”d/ceuﬁf??ég
to the reaftiof. The reaction is heated‘“40<50C.OAffer

1 hour 10 HPLC (GTP 6354.01 Arnmor C- 18 5 uM 150 x 4.6
cm 20mM K2HPO4- pH 7), showed total consunption of

di -tePe-t%bm“m'n@- di carboxyl ate. Sepdlidesdutyle | ayers
and t HEapodael THE | ayer is washed \&illylhrrpm@mmboxylate

poLer 7o P SO Bl Sk SBhASE i rR R 2
TP iahyps Paded ﬁiéerh@mhmtoe:\@armm N&A.®@d 165 nRA)L GOyl bromide

Use.ng, e nfi394s %dl)nQh&@Fa%dty@m%hlﬂmp&&qHQg Tﬁ 134 mmo) In a
nutes wt %

Zs%cgfgglatsk aQSé)Gyu Wd%w‘éa Elﬁ Cﬁ}glté)re%a%ll@) addwg5soggrr5h)gigmde pellets
(730 4,+976 mBnad)go 500.9 m{ref prgcwpg wited & Of-ch°CJ Abrobmitemper&thfe,the solution
Jof 4&iUn® hydtSdde- is B RANR-fre 2R ﬁ&pa{rh@tréé?ﬁﬂorplg heate 40°- 50 C ABer 1 hour

%M‘é' (Ggpggg%xﬁ%@ég gsar g%rgf@ b P P e SH 7). showed total

Norduiplierpefnaitdrobupyimpetditaibdeylate. Separated the layers and the 2-methylTHF

'%ylsxylls WSO WY BFREM it H’Mrﬁ r@&g%r lszcgsﬁa%éé v uigglropea%(t)l‘?o a KF of

net hoxy- acet am de

(9[ S%%%’@@% qu.g a$ %Bqlllljlpp %lsqﬂropapcg} for@p@@xgst@god hq:)\/lethod on HP1100
4siOOIGTEL 6364 indigamydr & dae plobdkt e at 86.6 Min@Bsl with 3Na percent of
©8.0%. Fhe PAITWRIL (VG

"H NMR (400 MHz; CDCls): & 5.78-5.86 (m, 1H), 5.08-5.17 (m, 2H), 4.16 (d, J=5.6 Hz,
2H), 1.48 (s, 18H).

EXAMPLE 2

Preparation of Allyl-methoxyacetyl-carbamic acid tert-butyl ester

0 DMAP, EtsN 9
/OVU\N/\/ /O\)J\N/\/
H CH2C|2, BOCZO |

N-Allyl-2-methoxy-acetamide
Allyl-methoxyacetyl-carbamic acid
tert-butyl ester

N-Allyl-2-methoxy-acetamide (6.95g, 54 mmol) was dissolved in a solution of dry
CH,Cl> (100 ml). 4-(Dimethylamine)pyridine (54 mmol, 6.6g) and Et;N (5.5 g, 54 mmol) were
added to the solution. The solution was cooled to 0°C and BOC,0 (108 mmdl, 23.6g) was
added dropwise. The solution was allowed to warm to room temperature and was stirred
overnight. The reaction mixture was diluted 100 mL H20, and extracted with CH,Cl, (3x50

mL). The combined organic solvents were removed in vacuo to give an oil. This material was

sy
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added to the solution. The solution was cooled to OC
and BOC20 (108 mmol, 23.6g) was added dropw se. The

W@ iunswsd was al l owed to warmto room tenper at BCEIENECH/001069

was stirred 25 overnight. The reaction m xture was

di luted 100 nL H2O, and extracted with CH2Cl 2 (3x50

nmL). The conbi ned organi c sol-#®&nts were renoved in

vacuo to give an oil. This material was WO 2004/ 089934

PCT/ 1 B2004/ 001069 -26 then chromat ographed on silica

gel eluting with 10-20% Et OAc/ hexane to give 6.6 g
(1Bervghromatogriaphied op itiprogeh diutig veithclot20td EOscloédane IdHiNNS g (54%) of

(t;ﬁgQor%gund(agx)g'lczgl))rles@oﬁ5 60-5. 65 (m 1H), 4.96- 5 02 (m

2H) d
3H), 1. "EHM%@OOQW CQCE))(AQ%Q{D@ (P é‘ﬁaf"g@ﬁg)ﬁ (5 2t ’%g8 (s, 2H), 4.15
hydreshiineHEe.38 &, BHDT .37 (s, 9H).
[ 6- (3- Ami no- propenyl ) - qui iJ‘, -4-yl 1-[ 3- et hyl
-4-(6-net hyl - pyri di n- 3-yl = yl | -am ne (Procedure
A) Pmiparalpr of big hydreghipridel sall of [6N3-AdNNnd-ordenyibasie atdhih-4-K-[3-

~N N 2)mé7tmfl 42(t§geth\)}‘lpvr(cﬁn '3%%\(%%?1% %H Bk @rcyéedllre A)
[ 3- met hyl=24-(6-

[ 6- ( 3- A no- prop U|r?8°2Wn4yl] o
pyridin-3-yloxy h \CNK

- [ 3- met hyl +4-( 8 met hyl - py? idn- xy) ""am ne

- phenyl ] - am bl shydr och?'6r i de A 10 B fhask was
Char ged \M t h (6- lj\:i uinazolin-4- yI) N

(6-1 odo- qui nazmhyiemduiy| ) - [ 3- met hy| Egtfirgrpmp-qypiicpyri di n
- 3-yl oxy) - phegrywa ]y[ A ny%e hydr ochl ortffd@{;(émlfe&g/d[rgzhe@seyﬁynol 1

eq), [A- tertmmm_yl al lpb i M nopglikcar boxydsate (G grg 3

with
zg';%db ﬁa&m? q% ’y% ED méﬂﬁ%ﬁ%e@ Aﬁygay-%%ézl)ﬂggwﬁ ag&% Tﬁgjrochlorlde

(%% UP Mg h@ﬁb@eteéf@utsl attyliting-dicanesylhte d6 @d 22mnidd O3 eqydePh; (265
IN?g fﬁcﬁ(o@b)z (Wibonln@do b9 eé)oﬂabA& %T%S;r ab LHﬁrﬁol ﬁ“elq%ﬁdj 785 hOME. The

extract ed

and
6‘?555'H$ @09899‘88'{% ML WB@F‘FBV%& cﬁOrF \Vﬁé‘?joNzt 8“ gqhvéo%led to room
tarupeatarar diuted @itn 1008k He@ andldktractaditvittr SGaunL BESAG @B organic solvents

We%gr‘éln\b%jj in 'vch'éQo Fle J H’gdg Qark B%wﬂ?‘éﬁ%l *F'l%lé %ﬁ?%a%qhen dissolved

wat er was concentr at
i %WP&: TH*thé) tP% EUF P‘P“ﬁtj” ﬁ?el%cw @ M@é@ bathj was g degt 40 pigigncentrated HCI
slewjyeTae ueseltifhg midite (Wabestitred bErooenNRaBGturd @ CihpftteatitRO0compound

? e%‘Mté{e@F {3\919 aﬂg%gut%g rr$ﬂ1)|r1)rhe tt% CoHﬁéLnd & oe dg%ltl glﬁw ﬁa@ma?/ filtered

ow sal

SR TRACE HED Dt afrﬁ"tfrﬁ”édaculiﬁ’é’f\ﬁél@ﬁtwedﬂht eftiee ppdgtieitained was 3.5
glsmi vied).was 3.5 20 g (80%yield).

'H NMR (300 MHz, D,0O): & 8.53 (s, 1H), 8.35 (d, J=1.8 Hz, 1H), 8.22 (d, J=2.4 Hz,
1H), 8.12 (dd, J=9 Hz, 1.5 Hz, 1H), 7.99 (dd, J=9 Hz, 2.7 Hz, 1H), 7.69-7.74 (m, 2H), 7.48 (d,
J=2.7 Hz, 1H), 7.38 (dd, J=8.7 Hz, 2.4 Hz, 1H), 7.16(d, J=8.7 Hz, 1H), 6.9 (d, J=16.2 Hz, 1H),
6.5 (dt, J=16.2Hz, 6.6 Hz, 1H), 2.61 (s, 3H), 2.14 (s, 3H).
The title compound was isolated and characterized by HPLC/MS as follows:
HPLC/MS CONDITIONS

Instrument; Hewlett-Packard 1100 series HPLC/MS
Column: Armor C-18, 5uM, 150 x 4.6

Mobile Phase: 20 mM K;HPQ,, pH 7.0, ACN, MeOH + gradient
Flow rate: 1 mL/min

Detection: UV 210 nm

The title compound had a retention time under the above conditions of 5.54 minutes
and a M+1 peak in MS of 398.
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"H NWR (300 MHz, D20): 5 8.53 (s, 1H), 8.35 (d, J=1.8
Hz, 1H), 8.22 (d, J=2.4 Hz, H, 8.12 (dd, J=9 Hz,
, 7 Hz, 1 H),PCT/IB2004/001069

7.69-7.74 (m 2H), 7.48 (d, =2.7 Hz, 1 H), 738(dd
J=8.7 Hz, 2.4 Hz, 1 H), 7.16(d, 387Hz, 1 H), 6.

(d, J=16.2 Hz, 1 H), 6.5 (dt-27-J=16.2Hz, 6.6 Hz, 1 H) ,
2.61 (s, 3H), 2.14 (s, 3H). 25 The title corrpound was

i sol ated and characterized by HPLC/ M5 as foll ows:

HPLC/ M5 CONDI TI ONS | nstrunent: Hevvl ett-Packard 1100
series HPLC/ M5 Col umm: ArBEOAMELE S8, 5S5uM 150 X 4.6

NbpreaPha.ssfb.gﬂmmeoga.t b7

above ,Q%diLt R@rnasl—ofuaé cﬁélr & wwm @lodéaeﬁnéﬂzowi g@arketk%zig&methyl-
4oyE, Io\all\l:?lp% ﬁ/ 08993ﬁ 8&7@%%&284/ ) 106?&:8(}% Dl-%(rﬁbutyl allylimino-
f@ta(t@xmﬁerﬁWﬁgob@mﬂl yeqnupnam)a (B3 Mgy IEt;N[(8-605g, 5 mmol, 10 eq) and 9
rFﬁL E}Hrczi)‘énélGTﬁ@Fe@M{lngpNJn#dé;bﬁbogs lﬂuémasmégt%}fla!t Bﬁd@ [Mder N, for 4h,

0 k was charge
(cgolpg Eoorcalaltﬁécke&alprﬁ aﬂd 5 e)'ed[ §h%gﬁw soglyepte ekt rﬁgppvedgn vacuo to give
py eiude daB-ydvox xesidpd sl haianal vess yalr disdalved iirde fIOTRBYTo the THF

QoRitisH ™ oled!wiff Q\)ate.r @bthtvs%gtadgéﬁt%/ lnl g&dcygibl%@srége e\ful u}%mlxture was

di_car boxyl at e g
ﬁ;ﬁﬁred gr (e@wpg@g@e for 2 fibg htler@mé%ndmlpgate lowly after about 15 min).

Zhpridpanopoundhe o tghtihdlowdsalh ze gRered® Whd WesHed\BthVidnty of THF and
%fﬂuﬁpdr% 80C under N2 for 4h, cooled to room

tenperature and filtered. The organic solvents were
r emov eldPeivigidy B ibendngitical dajp metak Brosrapfkheprodist meed bilirocedure A
Thksnprat)eboval was t hen dissolved in 5 nL THF. To the

THE 10 solution cool ed w Eﬁkﬁ%‘gé bath was added 2 ni

conc. HCI sIOV\Ay The res xture was stirred
pleaTati o hihvgre 3z Bel payLiatnazolin-4-yl]-[3-

precipit ﬁ{eﬂl 5'(@We%yfj‘£){rﬁirn §‘gﬁ)>#%) % Q:] QA'll Ine (E@%aéui}al i

conpound—as
washed Wtf'ﬁs“p‘f’%sn‘i rgﬁf‘ WitRES-lederauigazelinuryitidireriny-Fi@methyl-pyridin-3-

yiogy)ghempyiHaiming hadrdcradnidé a0y CRD nehad &l é'ﬁ?tmjfbrf—thm §llyﬁ'f1mBJa%arboxylate
%ﬁﬁ%n@% f‘leﬁ%’q gb{f@ﬁég@ (I:"%Ityg)egf}’dé Uﬁ?'f)rgl {?qhyi%mme and 400
m%—gutﬂpﬁl Bleﬁpaﬁt@ﬁwowoqqneg@sz @1||>qtqﬁe zqyae Ilgatfzqgat reflux under N, for 48h,
dedldyy ko Aolrb tepiiytre, del Mﬂefbu%v)& QM. ﬂhﬂﬁyﬂmlrat@'wa@eadded 40.1 ml
%g{ﬁ%ﬁt?qég ﬁg%oz 0&1 {355 ;aﬂ?ks V(‘@Sﬁ@% Wﬁ%? 1 I'(]Iétu%\flmtlrrﬁglﬁ %ﬁq,]for 24h
tRe tite) cOMRIKYY Prsigipitgieq Sla\wﬂv reéerhgtehub ¢ Imom)i diee (iB=0cumpbOd as a light
ey, salt waslilterdd anld@FabhdaUulit! pidiyl ofls-tutnBiomd vEakROXEL 2FR weight of
the product obtained was 50 g (107% yield, high in water content and HCI).

'H NMR (300 MHz, D,O): 5 8.53 (s, 1H), 8.35 (d, J=1.8 Hz, 1H), 8.22 (d, J=2.4 Hz,
1H), 8.12 (dd, J=9 Hz, 1.5 Hz, 1H), 7.99 (dd, J=9 Hz, 2.7 Hz, 1H), 7.69-7.74 (m, 2H), 7.48 (d,
J=2.7 Hz, 1H), 7.38 (dd, J=8.7 Hz, 2.4 Hz, 1H), 7.16(d, J=8.7 Hz, 1H), 6.9 (d, J=16.2 Hz, 1H),
6.5 (dt, J=16.2Hz, 6.6 Hz, 1H), 2.61 (s, 3H), 2.14 (s, 3H).

The title compound was isolated and characterized by HPLC/MS as follows:

HPLC/MS CONDITIONS

Instrument: Hewlett-Packard 1100 series HPLC/MS
Column: Armor C-18, 5uM, 150 x 4.6
Mobile Phase: 20 mM K,HPO,, pH 7.0, ACN, MeOH + gradient

Flow rate: 1 mL/min



(28 g, 109 mmol, 1.1 eq), 5% Pd/C (2.1 g, type CP-87,
50% wet), 35 m triethylamne, and 400 nL 2-butanol.

wah@40gmsd t i ng honobgeneous m xture was heat ed BCT/IB2DO4001069
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15

under N2 for 48h, cooled to roomtenperature, and
filtered over celite. To the filtrate was added 40.1 -
m  concentrated HCl slowy (-485 mol, 5 eq.). The
resulting mxture was stirred at 45C for 24h 25 (the
title conpound precipitated slowy after about 15
mn). The title conpound as a |light vyellow salt was
filteredRetfgtiodashed WYR1phrenty of s-butanol and

vacuum dr‘ﬂh@dltle Ebrﬂpcwaa b Pletedib® iREAHUSE the batbavéﬂ @&d\%@% of 5.54

7% in water content and
g’( %oﬁé *62’6 "'”%p%?féi@ 8.(s, 1H) 8.35 (d, J 1 8 He,
8. 22 (d, J24Hz, 1@@@ az(dd J=9 Hz, 1.5

J=16.2 Hz, 1 H), 65(dt J=16.2Hz, 6.6 Mz, 1 H,

2.61 (s, 3H), 2 Cs~3H) . The title corrpound

i sol ated and ¢ ct érilzed by HPLC/ Ms as foll O%O N
HPLGY DIl (]\IS I nstrument: Hew e%& 0 L~
serigs N 35 Col um: Arnor Col 0 x 4.6

I\/bblIePha éOrrMKZHPOZL pH?O ACN,

gradi ent Fl ow rat ®H i/ nin WO 2004/ 089

PCI[PF"@ ?P@‘@?f@@?ﬂ"ﬂvg -Det ection: U 210 nm The title
'dg n-3-ylo

bl fl;téﬁyd PRVERTSn ti me under SR s methyia-
Nﬁylpaﬁlyl)

condltl ons of 5.54 minutes and a Mpknpeak-qunkol
398. EXAMPLE 6 5 Preparation of acetamide
2- Met Hoxe ptirneg Selytign [o8 {61temyiho-propenyl)-quinazolin-4-yl]-[3-methyl-4-(6-methyl-

p@ncﬁrﬁﬁ;%f(ﬁ%her@@' éﬂnﬂbnbé }ﬂ/cﬁmme 1 0 g, % 12 rgmol) | k(i& mi of
m%}g)jltfe{ghygro%%n\r)]/\%\zs% %j_?nd,\i OM}/ mﬁ@ N qodwﬁaﬂgg@%& §cﬁtglon Zrétmreap@er was
[@de(cBmAmneth@cymceplehla}de) Opsd a 2084 madhy | After 3- Adur the reaction was

Q e h e l SS waler. splace e
%E\Nﬁ{ac{] ‘(&) hBa tEBc% by IH Q&tﬁ %véé \Qé‘st)ea F&{}ﬁgﬁ&% %oh Djsplaced th

(%nﬁ@etﬁ%hyﬁw&[a&vﬂthseﬂm 69@%’@ Oﬁ v@mtﬁ s9l|d vaasrﬁltpreﬁ o@‘]to §ive aj 90-94%
yiegizo | i n-6-y I}-al | yl )-

"H NMR (300 MHz, D,0): 5 8.46 (s, 1H), 8.34 (s, 1H), 8.1 (s, 1H), 7.97 (d, J=7.2 Hz,
1H), 7.70 (d, J=9.2 Hz, 1H), 7.68 (s, 1H), 7.60 (d, J=6.4 Hz, 1H), 7.27 (dd, 2H), 6.98 (d, J=8.0
Hz, 1H), 6.73 (d, J=16 Hz, 1H), 6.49 (dt, J=16 Hz, 1H), 4.09 (d, J=4.8 Hz, 2H), 3.95 (s, 2H)
3.45 (s, 3H), 2.49 (s, 3H), 2.25 (s, 3H).
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acetam de To a stirring solution of
[ 6- (3-am no- propenyl ) -qui nazolin-4-yl]-[3-nethyl-4-(6-

woreaohps993pyri di n- 3-yl oxy) - phenyl ] -anmi ne bis  PCT/IB2004/001069

hydrochloride (1.0 g, 2.12 mmol) in 10.0 m of 10
2-met hyl t et rahydr of uran was added 10.0 m of 1 N
sodi um hydr oxi de sol ution. ThZreafter was added the
net hoxy acetylchloride (0.254 g, 2.34 mol ). After 1
hour the reaction was deened conplete by HPLC
Reaction was washed with process water. Displaced the
2- met hiyhateg ¢lziimgdlisof uran with ethyl acetate. Of white
solid s f yield. 15 1H
WR (3bo- w e EBER: Bshggtpifodaioiiey Y & ¢
8.11 (s, 1 FD 7.97 (d, J=7.2 Hz, 1 H), 7.
J 9.2 Hz, h% 7.68 (s, 1. H), 7. 60 (d,
, 7.27 (dd,Y2H), 6.98 (d, J=8.0 Hz,

J 16 Hz, 2O%LL(es 49 (dt J=16 Hz, 31 rp@(;
Hz, 2 .
- S )

225(s 3H) .
What is clai S;o 1. A nethod
conpound of EbrnuRa I OR3 Il J

\N- (CR13R14), CR4A=CRS R N (R11) P %
acceptabl e salts, and sol vates ther wherein: Kk is

an integer froml to 3; mis an( ger fromO to 3;

pis aninteger fromO to 4; Rl,, R2, R4, and R5 are

each i ndependently selected fromH and Cl- C5 al kyl; 10
R3is aﬁ%@%bﬁﬂa'@( ang gplveles therded médrefnet er ocycl i c)
mherehmsénm@g@mmhnt@ger fromO to 5, said
heteroc¥cIE§S%%p |s optionally fused to a benzene

ring or a Ioalkyl group, the -(CRR2)t-
noletwl%@Wmﬁémﬁ@ﬁégQHng R3 group optionally includes a

car bom' g RO BndIRUDE @acﬁ’]rmdebéddﬁht@ BRBLq WhIR N EInd'Cs-Carélkyl

|ntegg{ b?é%ﬁiq %g b g t he foregoing R3 gr f

i ncl udl i} Wa gz fomemope BleFCHYC)r WPPiP & frbmge@efvéom 0to5,
isgid @p@rqgmt b'}OULS isheptiorally eedip d banger rRYGr graausyclddikyl group, the

e(@@lhgﬁmb@y' RAePRRdRRy ! R @F&upor t%ﬁallg rﬁ:md%éala%rdgﬁ%gﬁér){ double or

| Kyl
frPFltP%SP"’gﬁ%f ﬁ&}?‘y”tegﬁﬂlﬁet@r@é) nd 5ceng) | fqi@omgmpwclucimg any

optional fused ring referred to above, is optlonally substituted by 1 to 5 R" groups;

each R® is independently selected from halo, hydroxy, -NR'R? C,-Cs alkyl,
trifluoromethyl, C;-Cs alkoxy, triflucromethoxy, -NR'C(O)R', -C(O)NR'R®, -SO,NR'R®,
-NR'C(O)NR°R", and —~NR’C(O)OR®

each R', R® and R is independently selected from H, C4-Cq alkyl, -(CR'R®)}(Cs-Cro
aryl), and -(CR' RZ)‘(4 to 10 membered heterocyclic), wherein t is an integer from 0 to 5, 1 or 2

)m 15

ring carbon atoms of the heterocyclic group are optionally substituted with an oxo (=0) moiety,
the alkyl, aryl and heterocyclic moieties of the foregoing R’, R® and R® groups are optionally
substituted with 1 to 3 substituents independently selected from halo, cyano, nitro, -NR'R?,
trifluoromethyl, trifluoromethoxy, C4-Cs alkyl, C,-Cs alkenyl, C»-Cg alkynyl, hydroxy, and C4-Cs
alkoxy;

or each R’ and Rg, or R® and R®, when attached to a nitrogen atom, can be taken
together to form a 4 to 10 membered heterocyclic ring which may include 1 to 3 additional
hetero moieties, in addition to the nitrogen to which said R’, R®, and R® are attached, selected
from N, N(R"), O, and S, provided two O atoms, two S atoms or an O and S atom are not
attached directly to each other;



-NR C(O NROR1, and -NR C(O) OR9; each R7, R8 and R9 is
i ndependently selected fromH, Cl-C6 al kyl,

WO ¢@oRs®34 (C6-C10 aryl), and -(CRLIR2)t (4 to 1PCT/IB2004/001069
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menbered heterocyclic), whereint is an integer fromO
to5 1 or 2 20 ring carbon atons of the heterocyclic
group are optionally substituBéd with an oxo (=0

noi ety, the alkyl, aryl and heterocyclic noieties of

the foregoing R7, R8 and RO groups are optionally
substituted,with | to 3 substituents independently

sel ect BFMR oinindapesderdly splestedriant exo (=RIRLAR, cyano, nitro, trifluoromethoxy,

t wifddrarastoymesdge, hydroky 1a)ar oD oxy.e, oCé% C b&%} enﬁ:ZC%% alkynyl,
ord@gy h' ando%é%ﬂyhﬁéﬂé%o% S%&R atf\féﬂ@ﬁﬂ% ‘é\'R C(O)OR?,

NP HEER’, BN YRIPR e-SCaNBIR’, SOYEEC hey alkyd) vihersm jas 4n l'ntbger from 0
18 menb @@I'Rh)ﬁé eE.9Cy i, C r(b?&@%%‘ Cg b My, 1 NG rﬁ%e?eal heterooycllc)

onmetle thﬂtO
R, @@Wvﬁ%&ﬁ Lyt RER RLCIQHERIT e 18 rmembsesd, heterocyciic)
SECRBORACRIR D B0 N(r)FBl) (CF@1R ROARSR)pr avi dedném®sr heterocyclic),

al 124 n

SO SR, LR Sk 10 roe
r?%%@bwe@m@and InfeoRAfEam RAD2.icsaridridepeantdnmebsndently an integer

Sfednee teed) 1f ar @mng xerbérr&dms bethe het@bb@ﬁﬂ)@ mBleﬁésoof the foregomg R™ groups

LR LB e, BEE
a{]ewglc mo@@@q@the f@e@r(gq? grogEOpR79ptioNRY GUItIRPsd with 1 to 3

dNE&ﬁ@MWende &6l Wm0, tPIRoChifrd, ctﬁﬂ)orome’ch(yl tnfluoromethoxy

619&9) vvher(e QJR?&%QO Fg% erﬁg(gd%g%c@od NB'R’, NR?R -NR'OR’,

Mt?@s @!t@nyéar 94-Gq alk(/r@R” FR'REMCE-B 0 1&yirearier(@R'RY)(4 to 10
hﬁénﬁfe%féldrd‘cl/ehc) wh&rBin RR)e8 Gt &k 6P 849 5.( C6- C10 aryl ),

CR R2 ") nb 'd het |
REAE cﬁ%ﬁﬁ?e@e@gﬁ&@eﬁm (A N R

tt@lugl@mﬁ’é\pﬂb@zlggj, hwitcgyo@y@& latipxy, C4-Cio alkyl, C,-Cs alkenyl, C,-Cq alkynyl,

% ? X 7@@5)@1 @éﬂ r)JRQF@”QW C(OINR'R?, -NR'C(O)OR?,
hé 'g% % %Qﬁel 3‘\“3 6 a${éP>J(Q1tCera§<é|9 whereimi & angntgger from 0
tp andl t -(@RERpEEITd naependerrk’Ry)@n tont eger nﬂaTQ)efeﬁomh@terocychc)
t 2 4 0 {

(@RSR ) 113((§’)r(CI5\Z Iﬁ)‘t(agc g@ QCQ g& LCFE Ee)t(zp ?o F%g?{8$ |h9terocycllc)

e J es are 0
g %Pt?iﬁ%a WErRioay )y(4 tnd Ot Ivenalefegl heterocyclic),
dlggézfyls(o ACRYRAWEs-Car eyl anéhd h@@f?@ﬁg CR'AB ) (étf-‘t itoet5100fmembered
g re,option stituted
s agahas, S SO 8,001 R S L Tl
Ffa'i”c? 9 éybﬁro2 rig ff%m Qs of fesy festasedyglic, maieties lofithe doveddime@/® groups
ami dmOnailﬁjéUbstltu@GQ)ltRE\n oxe( Q))Q%Blety' a8 @)engyl -NRAGH S aryl and
h%&r@){?@ﬁ7%n e for gom% a&, C\tgiCéR%lth 1t 3
A r?‘i #&*)0? (86% Oeiw §ybstituted qvi
syhsfiugy indepengentlp Selmwre@alhedaen@oytui trfluorombitdyieiriludromethoxy,
laﬁdcﬂnORht @gﬁ)wfm@)dﬁa’t eole| F@’aCr{iRB%é R°S. dJBﬂ\fFE’ﬁ“‘dﬁlﬂtégy -NR'OR?,

eeciJ cg Pallo ano |tqutr|fI g

St Sweehd nyagz 6, 2P HER RGeS0 A oapd (AR'BIH to 10
akelopbred er0sycid) keeyein t €33 BB gar fymyto,5; - G O) R7,

- (O R1® S
¥ )%KRQ %}(@ Rinde C%g?\dlr%&?&@ f@éggzé'@%nd Nh.on;

- NR7CR9 an §02?1(P'“§9°e”d9£(ﬂbﬁ gated f(%n Hlelayoup aneistisig ref -(GRIR™)OR"7
am Dﬁt"e\gmrelrﬁ reach B™ and R is independently selected from H, Cy-Cs alkyl, and
-CH,OH, | is an integer from 1 to 3, R" is C4-Cs alkyl, R independently is C4-Cq alkyl,
provided both R and R* are not simultaneously ~(CR'®R*®)OR"”:



to 2, -(CRLIR2)t(C6-C10 aryl), -(CR1IR2)t(4 to 10
nmenbered heterocyclic), -(CRR2)gC(O (CR1LR2)t(C6-C10

wW@roohps993{ CR R2) gC(O (CR R2)t (4 to 10 nmenber edPCT/IB2004/001069

10

15

heterocyclic), -(CRIR2)t(Q CR1R2)g(C6-C10 aryl),
-(CR.R2)t(CR1R2)g(4 to 10 nmenbered heterocyclic),

-(CR R2)gS(Oj (CR1IR2)t (C6- C103&ryl ), and

(CRIR2)gS(O)j (CR R2)t (4 to 10 nmenbered 25

het erocyclic), wherein j is an integer fromO to 2, ¢

and t are each independently an integer fromO to 5,

1 or 2Yh§rpip cedy Gnarbbandfo 3 Ner Rettem.orye B{Q), woéreihij &San integer

ofrorh h@ té o, eig Ooghigndit GsuBSIAHRS witR! 1§12 O%éreﬂah'%s R7 R’, -OC(O)R’,

d ,
her atien supt 0 R R B O
t R’ EENNE R’ n@! NG BU SRRy O, aD@)RYy o8 bids tviterdtire fis an mteger

V\ﬁrénho b Oan% wf@#@?ﬁédy%yﬁe%ﬁokmeﬁﬁg %Uk;slt Merﬁ? t:c%%nsm?ﬁ (3—5“ (methyl),

nItI'O tri uor one , Lrl uororre

3§H%ﬂe Iene c%-PH qﬁzgroup @(h@ @:\npt aﬁ@gt@y R7alogen, SO or SOZ group
- MR7 G(1D) CR@);‘ S—ﬁérﬁ)) lbll%ﬁﬁ&,ally- NRRAed wiNRAQGRUp sefebte@Grod Kbroxy, halo,

o SR rra BT R R MK bR GrobarP eyt kie 2

|s an integer fromO to 5; each R13 gyf R14 are
| ndependently selected fromH, Cl- gl kyl, and
-CH2OH;, R19 and R20 are i ndepende :
the group consisting of -(CR 5R16
wherei n each R15 and is i Rl
arf i nteger from

fromH Cl1-C6 al kyl, a H,
| to 3, R17 is Cl-C6 al ky M8 ™pdependently is Cl-C6
R20 [are not

al kyl, provided both Rl
2004/ 089934

si mul t aneously - ( CRL5R16)XCF
PCT/ | B2004/ 001069 -31 wger ei n eéach c&rbon not bound

toa Nor 0O atom or to'S(mO 1, wherein j is an integer

deh%mmox ‘s %hdé g’rﬁo@{ 'Rd?l Ilfy sub tpai Treuats_e%yw%;fﬂﬁglﬁéila 1 above, with a

-comepyRd of fomiuty 3R7, - S( O)1NR7R9 -NR7R9, -NR 7C(O) R9,
-NR 7SO2R9, -NR 7C( QpNRBR9, - NR SOZNR8R9, - NR 7CO2R9,
CN, -C(OR7, or halo,|jwherein j is an integer 5 fromO
to 2; and wherein f the above menti oned

substi t uent s Con"p'IRI si ngNa—@CHB Rﬁ%&@& =)CHR€H2

(et hyl ene), or CH (nethine) group, which is not
attached to a hal oge@? ¢ SO2 group or toa N, O
or Satom is optionally substituted with a group

sel ected from hydroxy, halo, 3Cl-C4 alkyl, Cl-C4

< ou L, SO0 59 f ERELLTR O PSS v
\Rﬁé?’é%er?f%ﬁ“@y% anboﬂSPcPéda‘hﬁptR“a' “G@d R6, R11, mand p are

as defRi ned AfdthddrbmBibptring 8BNS UNIbABrnRila ‘Fonpound of
formula 3 0

35 and OR18
' lﬂﬁ sel ect ed

OR’
20/[L R'N 11
R™™ “N—(CR"R™) CR*=CR’ R,

0O R‘]Q /)

(R



R20 N(CR 13 R14)kCR 4 =CHR 5 O Jl, R19 3 wherein
R4, R5, R13, Rl14 R19, R20, and k are as defined for

wo coonse34d above, in the 15 presence of a catBCTER20042001069
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base, and an optional ligand. 2. A nethod for
preparing a conpound of formula | OR3 O R20 13 14 4 5
RLN11 N(CRR)KkCR=CR(R)PpP- ORI9 NN (RE)m1 WO
2004/ 089934 PCT/ 1 B2004/ 001069 -32 pharnaceutically
acceptabl e salts, solvates and prodrugs thereof,
wherein: mis an integer fromO to 3; p is an integer
f r om OpRegnaceuisathrcRaptabiROsaltR4 olvatiedenRPpradsugs eepd vdertdr: y

sel ect@ds & ipiydd AR 3 C6 al kyl; 5 R3 is -(CR R2)t(4
to 10 nenbered heterocycllc) wherein t is an i nt eger

from oPiS@“é“egegE?"a fxterocyclic group i s optionally
fused ¢ah® HRENREAR R mgdqren@en%s&?atamymmab&@d:1 Of MR,

the :Cfg @kz)t(ﬁw 1%trXen% édh}?etér SI%? lbeﬁs 1 lg ragtljlﬁ?qe frgm 0 to 5,

optlonall ncl'des a carbon- car
bi?ﬁd“%%%c'tc qrauPHif optiepallydipse dq %\é@ﬁeae afm:lorea Caﬁdcmhelkyl group, the
f OIFe’B@[—nﬁtn&ﬁ ogﬂwt@LfBr%QOIlthRP b @p@RIAYlly lﬁ@@degrégbarﬁ(%}ﬁfa%on double or
0, abov substsi tut e
el Bl G e B850 R eend e i inSsBl ot g any
|qwt'@@éﬁusw rémﬁ zleerrﬁd:%O ahwye lreR@tipally subetierdent tos B Igsmped
IroPnI rbﬂc@kamhdﬁ&wnde C%Jﬁ% ERinte§ér fetGFh 1?t|bls yl, .
rifluoro ri uorone 0X
- NR7C(f 'P—?nﬁg %("(‘SjeRﬁ?f’ﬁ@“ éﬁfé{‘ihfrﬁ@‘ halo gy I\IIQE%‘«R Gne alkyl,
-INRPO(Ef GRIC-Eachikdry,, trRBorameth&e, | HIR (D(@elp‘enemmmyR -SONR'R’,

Sﬁhﬁf{bﬁ@hgh"%tm@(o%hgm kyl, -(CR R)t(C6-C10 15
aryl), to 10 nenbered heterocy

n
wher elel"?alf gﬁ 'S a??dl '?‘lt'é Fp?”F@WGe'FBte%fr°T KorCiLs El‘”thg(‘gR R*}(Cs-Cro
caybanl ERRE)(ofo toheentetrertetyalytic), ghavp tar iophdradal d tys 5,1 or 2

g%&b&“ét@rqs \M t]"\Q h@t&'o&)&ﬂ: éron? argﬁﬂ)tﬁb%l}/ sugsnt%te% lﬁs};tx la&g% %&)) moiety,

het er OC¥C I C noI et
If‘@F Yo pd @ Befsrﬁﬂ%@megﬁs B isipepBite B AR R taepups are optionally
subsitutddueitit $ td 8 deiptindas iddgpesabdigtsedctbd @BhRID cyspanife, -NR'R2

fﬁé@mepyﬁn%&m%&&‘ %Qée%@t @Z{l_ceﬁ k[a#])iz; ﬁQ{ {}ygbﬁw)ééf)??(y and C4-Cq
H@XEL- C6

or R" and R® ,orR®and R® , when attached to a nitrogen atom, can be taken together
to form a 4 to 10 membered heterocyclic ring which may include 1 to 3 additional hetero
moieties, in addition to the nitrogen to which said R7, R® and R® are attached, selected from
N, N(R"), O, and S, provided two O atoms, two S atoms or an O and S atom are not attached
directly to each other;

each R is independently selected from oxo (=0), halo, cyano, nitro, trifluoromethoxy,
trifluoromethyl, azido, hydroxy, C4-Cs alkoxy, C4-Cyy alkyl, C,-Cg alkenyl, C,-Cq alkynyl,
-C(O)R’, -C(O)OR’, -OC(O)R’, -NR'C(O)R’, -NR’SONRR’, -NR'C(O)NR'R?, -NR'C(0)OR?,
-C(O)NR'R’, -NR'R®, -NR'OR?, -SO,NR'R?, -S(0),(C;-Cs alkyl) wherein | is an integer from 0
to 2, -(CR'R®{Ce-Cio aryl), -(CR'R)4 to 10 membered heterocyclic),
-(CR'R?)4C(O)(CR'R*)}(Ce-C1o aryl), -(CR'R?)4C(O)(CR'R?)(4 to 10 membered heterocydlic),
-(CR'R®)O(CR'R®)((Ce-C1o aryl), (CR'R*YO(CR'R®)(4 to 10 membered heterocyclic),
~(CR'R?),S(O)(CR'R*)(Ce-C1o aryl), and -(CR'R})S(OYCR'R®)4 to 10 membered
heterocyclic), wherein j is an integer from 0 to 2, q and t are each independently an integer
from 0 to 5, 1 or 2 ring carbon atoms of the heterocyclic moieties of the foregoing R' groups
are optionally substituted with an oxo (=O) moiety, and the alkyl, alkenyl, alkynyl, aryl and

~~~heterocyclic moieties of the foregoing R groups are optionally substituted with 1 to 3

substituents independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy,



20 al koxy; or R7 and R9, or R8 and R9, when attached

to a nitrogen atom can be taken together to forma 4
wa 2002089v8ber ed heterocyclic ring which may i ne¢T/TE004/001069

to 3 additional hetero noieties, in addition to the

nitrogen to which said R7, R8, and R9 are attached,

selected from N, N(R), O, &% S, provided two O

atons, .two S atons or an 0 and S atom are not attached

25 directly to each other; each RLO is independently

sel ected from oxo —O) hal o, cyano, nitro,

tazidp. G} orOMOX yC(O)OR', f‘DQ@rBheNRiﬂ Fazr@@ NRVRAr ORJR°, -NR'OR®,

@al@l k©3‘(¢e afkdn %ﬁl@ -8l Iéb&yl C?CF% @QB/AI\&%SO%R R34 to 10

a
”Niﬁ%éé’nﬂ%@ﬁ?c ¢ CNIQ’?%E‘% Nl megerm@é 'OR9, - C(O) NR7R9,
- NR7 R®ach NR*]CRdeepS@@NHW R@I,ectetS(fQ))rj (Halo; Gyaigd, Kiitrg,  trifluoromethoxy,

5 %@Rr%hq%% 'a§ld§nh3}d%x§g§r 6& %ﬁ"%%% ' G5 Cralkenyl, £Co alkynyl,
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ﬁoé'ﬁoc @'3) ;OC( OQ%R‘ Wéﬁoﬁm BREAONR'RF, Y NR'C(O)OR’,

~¢(@¥\!R®99®R@% CRBR),1-68,NFORY Os (o ith 27, ety Rh&ERS )é%ln' u@leger from 0
)éo? (e%yc)cg |O (ajé%h)) t%CR'1§2) mqn red ﬂéterocycllc

(@&i MR’@)'){I)( @Rh&fﬂc@})gﬂa R)&htd 10 membered heterocyclic),
(C@RQ%I@R@)(@( @B' B! (&wﬁz)té@:ﬂﬁm@r gd 10 membered 2heterocycllc)

SRR s htont, o AU S8 oy o cmveres

Bete'PCN'C)Zth?rﬂgJ tsaarbiotegatioms0 of 2,ichandhterdre radtyioddpendently an integer
Fenettb &S 1 of 2 Fulibecd(r&fnecﬁ%é"& tMt&Bé}HQﬁnon@tfg@ oﬁtﬂe lfcf? mlg)f?10 groups

0O noi
SH05pAe) Sl 28 1 S 0] e o ot Sismuk Jeviof anc
héterofysfie guidtigs RF Ghegfotagping 2R’ gagquibs analobyonalbsibistitue@dwith 1 to 3

%Hshtuent§ Qldg’pe?nHQﬁly s&lH&&} ?Trjn RAGP r‘rg)g AN trﬁlﬁ%rg&gtﬁﬂb{nb&romethoxy

cyan uor.o

9&5102085/ 0§8@§4 ﬁ@ﬂ%zd%ﬂpﬁ)ld@ C(O>§§ ﬁ@mﬁ R ,CNRR’, Rriore,
CCC@)&‘RW GG QpIkYl, G QA éDbRYI, (R ,ary)) ClaM NRYFRQ@ X4 to 10

hete?@éﬁ%ﬂze&t I% al EX fomcgto alClI;iE%l e 10

nenbe?%‘t‘i? ReRer Boyasr RO)'s '”%P@ﬁ‘éﬁ”ﬂy ffe'qC?dé'i@m lrhtcég?emlk&lr@m—OHon
t o 5; REach,-Rlalkyi;s | ndependent ly selected from haI o

o1 Goon bl S ARSI B AP ETE oo
BEoReMyP |2 Os- @sfoaa"kyeruwntuted @(to) K7, wheed) &7 js Rbceaza)z RZOC(O)R’,
OSRBMFORR, 0635511@7’50251?’8%zl -SRI NRERY, ORRR"SOR’,

'ﬁgé\ﬁ%}ner el h an i %Ber ?EZ%I&?%{Q A 83 hegg%] 'CS:Ga” integer

rgnCR1E) QF(G%E@erarHro;/th)e aboveORIRR)etd(sdb4tiuedtd cmwrltm'rg@ICH3 (methyl),

bR %hd) SIGH (met ( @A X
e B P SRR oo
TOtO &’@Rﬁf ?ﬂe&s@f@utg Wty a group selected rom hydroxy, halo,
cf @:am)oaq BRUR2N (MR'RG whizh membresee ekabirtger @eywelidCof formula 7
-(CR1IR2) gS( O i ( R2)t (C6-Clo aryl), and

(CRIR2) gS( O j ( R2)t (4 to 10 nenbered heterocyclic),
wherein j is_agn teger fromO to 2, qandAt are each
i ndependent | R"an rReeger Rty 6—@55 1 off 2 ring
carbon atons of th heterocyl‘:l i C noie

foregoi ng R10 gr 1@are optional [ ed with
an oxo (=0 noi 51d t he al kyl, , _al kynyl
aryl and .
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15 heterocyclic noieties of the foregoing RLO groups
are optionally substituted with 1 to 3 substituents

w0 pabepgrrsent |y sel ected from hal o, cyano, nitreCT/IB2004/001069

trifluoromethyl, trifluoromethoxy, azido, -OR7, ,
-C(OR7, -C(OOR7, -OC(OR7, -NR7C(OR9, -C(O NR7R9,
-NR7R9, -NR7OR9, Cl-C6 al kyl-34-C2-C6 al kenyl, C2-C6

al kynyl, -(CR1R2)t(C6-Cl10 aryl), and -(CRLIR2)t(4 to 10
menbered heterocyclic), whereint is an integer fromO

to 5; 20 each R13, R14, R15 and R16 is independently
yeleesit Ads Er asri A d RAIRCR &t KyR", RAh&® CHROH; are B3 Befirged for formula 1
Ghin G0t gy,{d,ofygprﬁ{,,gbn each carbon not bound to a Nor O

at om or t wherein j is an integer fromO to

2, is opti onal I y substi t ut ed wi t hoRE2, wherein R12 is

R7, -OR, -OC(OR7, OC(O NR7ZR9><0002R7, -S(O AR7,
-S(Oj NR7TR9, -NR7R9, -NR 7C( 0 -NR 7SO2R, 25

- NR7C( O) NR8R9, - NR?SOzgR (2R9, CN, -C(O R7,
or halo, wherein | MR nt egef “(gom 0 to 2; and
wherei n any of the above-nenti oneSJI S bstltuents

conprising a CH3 (rrethyl) Cgl2 (rrethyl ene), or CH

hi he p ched to a hal ogen,
gég'toe'rn Fg(f g{?gﬁpénd&ar? & %e%ﬂlaé)}@rfg @eltt om is optionally
subst i3t ut ed’hainethod agrowiing ts elbiett et 2f wigmeil RAk axigctedform,
Cl-C4 al kyl, Cl-C4 al koxy and - NRLR2; which conprises
reactingsa c ound formula 7 0 N-- 3 14
) KCRA=C'A @ RI9N N R6)'m 004/

| )
PCT/ | B2004/[D01069 - 34 [Wherdin A id|d /‘J
and m &ls defl or

R5, R6, RI13; R19,

formula 1 wth a conpound of formula 8 OR3 Rl

11) P 8 vvherel n Rl , R' and p are as defined

for for The od acc di toclainms 1 or

2, V\,herelnra sel ect d WNN CINN RL
R

wherein the foregoing R® groups are optionally substituted by 1 to 3 R™ groups.

4, The method according to claim 1, wherein the catalyst is palladium or nickel
catalyst selected from the group gonsisting of palladium on carbon (Pd/C), Pd(OAc),, Pd,(dba)s,
PdCl,, Pd(MeCN).Clz, Pd(PhCN),Cl,, PdCly(PPhs),, Pd(PPhs)s, BnPdCI(PPh;),, Pd(Otfa),,
Pd(PPhg)(Otfa),, PdCly(dppf), Pd(acac),, Pdy(dba)s-CHCl;,  Ni(PPhs),, Pd(dppb),
trans-di(p-acetato)-bis[o-(di-o-tolylphosphino)benzylldipalladium(il),

bis(1,3-dihydro-1,3-dimethyl-2H-imidazol-2-ylidene)diiodo-palladium and
diiodo[methylenebis[3-(2-methyl)-1H-imidazol-1-yl-2(3H)-ylidene]]-palladium.
5. The method according to claim 1, wherein said ligand is selected from the

group consisting of a polymer bound phosphine, BINAP, dppf,
2-methyl-2'(dicyclohexylphosphino)biphenyl,

2-dimethylamino-2'-(dicyclohexylphosphino)biphenyl, and P(R*);, wherein each R?% is
independently selected from the group consisting of

— -2-methyl-2'-(dicyclohexylphosphino)biphenyl- e - . .

2-dimethylamino-2'-(dicyclohexylphosphino)biphenyl, phenyl, o-toluyl, OMe, and furyl.



and N S wherein the foregoing R3 groups are
optionally substituted by 1 to 3 RLO groups. 4. The

woredohoghoaccording to claim 1, wherein the cataP@gBIB206t/001069
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pal | adi um or nickel 10 catalyst selected fromthe

group consisting of palladiumon carbon (Pd/C),

Pd(OAc) 2, Pd2(dba)3, Pdd 2, R&¢MCN) 2Cl 2i

Pd( PhCN) 2Cl 2i Pdd 2(PPh3) 2, Pd(PPh3)4, BnPdCl ( PPh3) 2i
Pd(Qfa)2, Pd(PPh3)2(OQfa)2, PdCl2(dppf), Pd(acac)?2,
Pd2(dba) 3- CHCI 3, Ni (PPh3)4, Pd(dppb),

t rans- di (- aclée mea)odFiceirding thi clamtioMptpindispbaseod beazil ol base is

i eahétéé“n%(the lpoup cgnsisting of | R)3l\5 {RENH RNHo GX, ?chéh PR, QOCR,

h
ggrﬁg'l @é%ﬁ% e&ir{éom g group c;onsnstmg of (RN, Na, K, Cs Cu, Cd, and Ca, and
dwhexté(m[ eaxh T liseinedpiesdeBty 2eldapidniydn) +fl,|c:F cgI alkyl, -(CR'R?)(Cs-C1o aryl), and
ne al L adl U
ne('tcﬁé%@ggco% d:?ﬁ%r%gérm?té(rl}ﬁgﬁc) \&dqere? ne by hs %nalln 3g?r fro%geto 5, 1 or 2 ring
s&praet lgme Pbihe heier OC@FCijﬁJpc@ﬁthwalhguwltmdwﬂnamo (RS)mabiety, the
pbmgpérylrwd h8kMNARIic lﬁ&@ﬁes of the foregonng R groups are optionally substituted with 1

tongtéqu%/)%tlt%n(sdfngé/pfn gy gel «{t‘%ﬁ@ n?j% S%ﬂ?oh 6\)12!8’ piw&%” trifluoromethyl,
aﬁkﬂuqﬂ’eﬂ'& i Cwhedlsl, rCzé?&@lkeRﬁ.ZCzr%s alkyOyli and &p ehcitkoky, \and wherein R’

seherl 6 mﬁﬁﬁﬂiﬁéﬂﬂ?seﬂ&%&iﬁroﬁ'p}q%hcﬁél B8,

-2 m;t hyl T%e mga%log Bz/agcl:o(r)c!'l negx% arn]rcr)ls \A}hgrcc)a)lnbslarl)dh%ra]c);/t!on |s- c;rrled out in a
zscmqmétseﬁgqtmfrm @' grqudi coygistinb ek ydiyshe sehirane) bigphediykthyliformamide,
PaRRiacQarhigl, Uyldaloxg\é9 ?éﬂgh dHflerEn Vgcgtgrq{}f{eOSg%gﬁethylpyrrolldmone,

P%T !W'qudf/ 001069 t'h accordin
e g U@y ?{h%xﬁ%h%as%**q%: W@he@ﬁHs%ﬁzel DéeieCa alkyl)s, N(benzyl)s,
sEPELt G, aeetbiee mgihglaibylkaors siihpbutaketdid) 3N, mikted Mdreof. -

RNHZ2,  gX, Cﬁ%ethcgaap ch}dlng%%%ﬁz h%l%rnﬁgé’]co on?nd%g eCt e

fromthe group consisting o
Cd, and Ca, and wherein each R is |@lfq%pendently

selected fromH, Cl-C6 al kyl, -)t(C6 Co aryl),
O

and 5 -(CR R2)t(4 to 10 nenbere erocyclic),
wherein t is an integer frq % 1 or 2 ring
carbon atons of the g ic grqmdare optionally
i | -|ety, the alkyl, aryl
¢ foregoing R groups
to 3 substituents
' 0, ano, nitro,
-NR R2, trifluoromethyls, trifluor t hoxy, Cl1-C6
al kyl, C2-C6 al kenyl, C6 al kynyl, and d -C6 al koxy,
andre dependently sel ected
rgnpgggﬁ%ﬁﬁg%gg%gneﬁﬂd8ﬂbﬂ$ﬁ%/ﬁethod according to
cIa|n11 wher ei n sald reaction'is carried out in a
sol vent sel ected from/the grou- consi sting of tol uene,
benzene, xyl ene, di met hyl
di met hyl acet am de, di oxj@
acetonitrile, N-nethylp '
di met hyl sul f oxi de, di oxyet'hane, &A2Cl2, CHC 3,
Cl CH2CH2Cl, N(C1-Co6 al 3, N(benzyI)S, 15 HQ(Cl- C6

t byl et hyl ket on tyl ket one,
T, SR e kel ane B UL KeLone
]fOme?eEel n the conpound of fornula 2

hydrofuran
ne,



OR3 / I. XRLN(RI11)p N (RE)m2 is prepared by
reacting a conpound of formula 2A Y X W N 2A (R6)m

wQeeommieai n Y is a halide and X, R6 and m ar e BGI/IB2004/001069
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defined for formula 1, with a conpound of fornula E
WD 2004/ 089934 PCT/ | B2004/ 001069 -36 OR3 ~ | e R ANN
H(R P E wherein Rl, R3, Rl-B3- and p are as defined
for formula 1. 9. The nethod according to claim1,
further conprising converting the conmpound of fornula
1in one or nore steps to produce a conpound of
formula 5 OR3 0 (CRL5R16), OR17 ﬁs\ ii 1345 (R
NH(CRR4) kCR=CR )P N 5 (R6)m 5 ~wherein Rl, R3, R4 R5
Rs R11 R13 R14 R15, Rls R17 K m and p are defined
for formula 1 in clainmgl. 10 The net :ﬁodSa_ccordi ng to
[ [ d F a S
claim9, wherein the corrpoﬂ {Fg%u

E

wherein R', R, R", and p are as defined for formula 1.

9. The method according to claim 1, further comprising converting the

compound of formuta 1 in one or more steps to produce a compound of formula 5

OR’
0 (CR15R16),OR17
R'N 11
NH(CR"R"),CR*=CRY R,
J
~
) N
(R,
5

wherein R', R®, R*, R®, R%, R"", R"®, R" R™, R, R", k, |, m, and p are defined for formula 1
in claim 1.
10. The method according to claim 9, wherein the compound of formula 5 is
selected from the group consisting of : |
E—2-Methoxy—N-(3-{4-[3-methyl-4~(6—methyl—pyridin-3~yloxy)-phenylamino]—quinazolin-
6-yl}-aliyl}-acetamide;
E—N-(3-{4-[3~ChIoro—4-(6—methyl-pyridin-3~yloxy)-phenylamino]-quinazolin-6—yl}-a|lyl)—2-
methoxy-acetamide; :
E-N-(3—{4-[3-0hloro-4-(6-methyl-pyridin-3-yloxy)—phenylamino]-quinazolin—6-yl}-allyl)-
acetamide;
E-2-Ethoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-
yi}-allyl)-acetamide;
E-N-(3-{4-[3-Methyl-4-(6-methyl-pyridin-3-yloxy)—phenylamino]-quinazolin-6-yl}-allyl)—
methanesulfonamide;
and the pharmaceutically acceptable salts, prodrugs and solvates of the foregoing
compounds.

11. The method according to claim 9, wherein converting the compound of

—formuia 1 to the.compound of formula 5 comprises the steps of :



10 selected fromthe group consisting of :
E- 2- Met hoxy- N- (3-{4-[ 3- net hyl - 4- (6- net hyl - pyri di n- 3-yl

w@200k/084980y| am i no] - qui nazolin- 6-yl}-al |yl )PEUER280M/001069

10

15

20

i de;

E-N-(3-{4-[3-Chl oro-4-(6-nethyl -pyridin-3-yl oxy) - pheny

| am i no] - qui nazol i n-6-yl }-al lgt-)-2- nethoxy-acetam de;

15

E-N-(3-{4-[3-Chl oro-4-(6-nethyl - pyridi n-3-yl oxy) - pheny

| am no] - qui nazolin-6-yl}-allyl)- acetam de;

E- 2- Et iyxy- Naltdg{tde [cBnpainb \df fetm(i@-1meitthyh -epidrtb dorr 3-dphmPound of

_x%)ﬂﬁlmgg%yé ggﬁ]ﬂi}ggggf- qui nazolin-6- yl}-al lyl)-acetam
i de;

E-N-(3-{4-[3-Met hyl -4-(6-net hyl -pyridin- 3- yI@@i) pheny

| am i no] - qui nazolin-6-yl}-allyl)- 20

nmet hanesul f onam de; and t he pharmaceuti

acceptabl e salts, prodrugs and sol vate

f oregoi ng conpounds 11. The met h&dNaccord (rF\g

claim9, V\heng!(CR m)é CR%g Hie corrpund of fermul a

1 to the- conpound of fornmula 3¢S the steps of
WD 2004/ 089934 PCT/ | B2004/ 01069 (a) reacting

the conpound of fornula 1 w tR/mapss o forma

conpound of fornula 4 or a sa A theNeof OR3 1 ~RN

11 H2N(CR13R14) kCR4A=CR5 (R )F(R JN (RE)m4 5 and (b)

reacting the conpound of formula 4 or its salt wth

Cl C(O) (CR18R16), OR17 or a reackive equivalent thereof

' éhot(Bf re@ﬁtﬁ@eﬁ{%nﬁgurﬁj RRuE A of & RtRe C@?@R@Hﬁﬂw%R” or a reactive
The nmet hod according to claim 11,

V\Pfé’l“’é‘eﬂt tlpq.gecgfrbtbe pPr55ence AR bass e otk the GemRRYNg At for ngjfla 5.
Cl C( O {LR18RiG)diflatcoring fo @dind 1) wietzialsepl(Bpihe seftiRtquivalent

g%ﬁ%}% nggéﬁ repr esen%“qg W%@%regﬁtéﬁ%y%ﬁe ngmL%] aCI |

[ RL70( CR15R16) 1C( O ] 20. 130The met hod according to
claim 11, vvherelnlnsep ), the base is at | east
one conpound sel ect R Hﬁp{d@@pﬁ& sting of an
aqueous hydr oxi de of \an /al kal | or

or an acid anhydride represented by the formula [R""O(CR"R"),C(0)],0

13. The method according to claim 11, wherein in step (b), the base is at least
one compound selected from the group consisting of an aqueous hydroxide of an alkali or
alkaline earth metal, a carbonate, phosphate or hydrogen phosphate of an alkaline earth
metal, an tertiary amine and DABCO.

14. A method for preparing a compound represented by the formula 3a

O

R180JL

o (CR15R16)IOR17

N—(CRPR™),CR*=CHR’

3a
wherein R* and R® are independently selected from hydrogen and C4-Cs alkyl; each R™, R,
¥ and R is independently selected from hydrogen, C4-Cs alkyl and CH,OH; and R" and
R are C-Cs alkyl; and k and | are independently 1 to 3, comprising the steps of;
(a) reacting an amine represented by the formula H,N—(CR"R"),CR*=CHR®

wherein R"®, R" and k are as defined for formula 3a, with a compound represented by the



al kaline earth netal, a carbonate, phosphate or
hydr ogen phosphate of an al kaline earth netal, an

wao eootiosaog4 ami ne and DABCO. 15 14. A net hod f orPCT/IB2004/001069
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preparing a conpound represented by the formula 3a 0

R180 A N(CR 13 R 14 )KkCR 4 =CHR 5 J-1, O CR15R16

OR1l7 3a wherein R4 and R5 as® independently sel ected

from hydrogen and Cl-C6 al kyl; each R13, R14 R15 and

R16 is independently sel ected from hydrogen, Cl-C6

al kyl and CH2OH;, and R17 and 20 R18 are Cl1-C6 al kyl;

afoemita RITO(R"°RIF@)C(Opependgns & falket or sreaemmgmgém rt]rteh@f to form a

Ne am ne represented by the

EO%Prﬁ?PnJ'ﬁﬁrhé%ég%g% s CHR5 wherein R13, R14 and k

are as defined for ﬂd)rrrula 3a, with a conpound

represented by the mmqugiég@;eﬂfeums‘ioom 001069

-38 formul a RI7Q(R16RL5C) 1C( O) X where X is a hal i de,

or a reactive equiv e, @ forma conpound

represented by the @orrru ‘gﬁ I{IGXRI% (CR13R14) It CR4=CH

R5 (r)J-1" CRI5SR16 17 ( ),(r)R 6 5 and (b) reacting

the conpound represented by the fornula 6 with a

cHWPBLIRGCHD he Epriroangd FEPBBElte) PP theolorraula awithi a eompound of formula

eGHﬂOG?dJQJU o5& eQUNalcANBbY dpforallin e8GR 6: &fa @asrc catalyst to
& cat a%%gtetro “te‘%{’nbﬁg’ lﬁ rrgound represented by

tﬁ@" GFRUPANS P e CBR{PE0HA3Fepr esent ed by t he

f or nul 6. 3a A ComRLBDreprebkrtccRYIGERbAYHLII=CHR 5 C J-1,

(CR15R1s ),CR17 10 3 wherein R4 and R5 are

i ndependent |y sel ecteg@ from hydrogen and C1-C6 al kyl;

each R13, R14, Rip R16 is |ndependentl sel ect ed

from hydrogen, CR' @& al k|y-|—§< d;:t—‘!iij agiRl7 and R18
are independently Cl1-C6 and“k and | are

i ndependently 1 to 3.0 (CR R )OR
!

3a
wherein R* and R® are independently selected from hydrogen and C,-Cs alkyl; each R™, R",
R and R" is independently selected from hydrogen, C4-Cs alkyl and CH,OH; and R'” and
R'® are independently C,-Cs alkyl; and k and | are independently 1 to 3.



