WD 03/ 045939 PCT/ 1 B02/ 04097 PC23005 -1 5 PROCESSES FOR THE PREPARATI ON OF
SUBSTI TUTED BI CYCLI C DERI VATI VES FOR THE TREATMENT OF ABNORMAL CELL GROWH
Cr oss- Refwoanomesss® Rel at ed Application This application clrairmsoldwesbenefit
of U S. Provisional Patent Application No. 60/334,647, filed Novernber 30,
2001, the contents of which are hereby incorporated by 10 reference in its
entirety. BaR&082nd of the Invention Thils invention relates to processes
for the preparation conmpounds of formula 1 OR3 a RIN\ (R11) Rp N NI
(R5) mand to pharmaceutically acceptable salts, solvates and prodrugs
thereof wherein Rl, R3, R4, R5, 15 R', mand p are as defi ned herein. The

conpoundss of f or nul RRACESSE SIFOE THE PRERARA Ccell grow h,
such as cancer, i BeRRA¥R/ ﬁaé‘*ﬁ’rﬁ@/{rm&é#‘AéﬁorﬁwAPééﬁneRémH cation No.
09/ 883, 752, fil ed ?E ne rc‘sEéFZO%r he contents of whi ch are hereby

i ncor porated by reference. It%ﬁﬁ@@ﬁﬂﬂﬁﬁ—'—tﬁd—’é@%y become cancerous by

virtue of the tramngé asprediodaint the b[é@éfit bfans. Révisifali fatenDAPplicatiboNan oncogene
i.e., a gene ctr tj~0 nant
tunor cell 5)669%&%976%80 é%f@ﬁg'edﬁc%b ! tﬁgg eert"%s&fp ﬁ'gﬁ Qrgrfﬁgk bﬁ@?%?h%{’ ?/)gosr ne

ki nases t@palefezerse in itsntietig cel | transf ormation. Alternatively, the

over expression of a nornal proto mg@ﬁm'bﬂme lhwehsmi ne ki nase may al so result
in proliferative disorders tinmes t EEH henot ype.
25 Recept or tyrosit" ‘f?f’?‘?&é@%te {Eemé’ﬁis)?r“r&sﬁwe@ﬁ%mn Wi ed3% m'u'a rane gﬁd
possess an extracellular binding domain for grm@@fact ors such as

epi dermal growth factor, a transnenbrane dops and an intracel lul ar
portion which functions as a kinase to phos | ate specific tyrosine
residues in proteins and hence to influence pr oliferation. O her
receptor tyrosine kinases include c-er bB ] )r e-2, PDGFr, FGFr, and
VEGFR. It is 30 known that such kRiases ale freqde t'’Py aberrantly expressed
in common human cancers such as b ' @r, gastrointestinal cancer
such as colon, rectal or stomach cH ukem a, and ovarian, bronchi al
or pancreatic cancer. It has al so IC\)J thar't epi dermal growt h factor

and to pharmaceutically acceptable salts, solvates and prodrugs thereof wherein R', R} R, R’,

15 R, m and p are as defined herein.

The compounds of formula 1 are useful in the treatment of abnormal cell growth, such
as cancer, in mammals, are described in U. S. Patent Application No. 09/883,752, filed June 18,
2001, the contents of which are hereby incorporated by reference.

It is known that a cell may become cancerous by virtue of the transformation of a portion

20 of its DNA into an oncogene (i.e., a gene which, on activation, leads to the formation of malignant
tumor cells). Many oncogenes encode proteins that are aberrant tyrosine kinases capable of
causing cell transformation. Alternatively, the overexpression of a normal proto-oncogenic
tyrosine kinase may also result in proliferative disorders, sometimes resulting in a malignant
phenotype.

25 Receptor tyrosine kinases are enzymes which span the cell membrane and possess an
extracellular binding domain for growth factors such as epidermal growth factor, a
transmembrane domain, and an intracellular portion which functions as a kinase to
phosphorylate specific tyrosine residues in proteins and hence to influence cell proliferation.
Other receptor tyrosine kinases include c-erbB-2, c-met, tie-2, PDGFr, FGFr, and VEGFR. ltis

30  known that such kinases are frequently aberrantly expressed in common human cancers such
as breast cancer, gastrointestinal cancer such as colon, rectal or stomach cancer, leukemia, and
ovarian, bronchial or pancreatic cancer. It has also been shown that epidermal growth factor

receptor (EGFR), which possesses tyrosine kinase activity, is mutated and/or overexpressed in



receptor (EGFR), which possesses tyrosine kinase activity, is nutated

and/ or overexpressed in WO 03/045939 PCT/1B02/04097 -2 5 many hunman
cancers swolpassohy ai n, | ung, squanous cell, bl adder, gast Pca/Btx@&ast, head
and neck, oesophageal, gynecol ogical and thyroid tunmors. Accordingly, it
has been recogni zed that i nhi bitors of recept or tyrosine kinases are useful
as selective inhibitors of the growh of2mwammalian cancer cells. For

exanpl e, erbstatin, a tyrosine kinase inhibitor, selectively attenuates
the growth in at hym'c nude m ce of a transpl ant ed 10 human manmary

carci noma. whi ch expresses epidermal growth factor receptor tyr05| ne ki nase
(EGFR) bt imanyj RABHCaRerseen 8% btaﬁe'ugﬁ Saranayp cell sledsr eaie vikash heed @ does
not express rAebk cesdphadeaic@pbdiogicdiButsthyrdil&inearpounds of the present
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conpound of
98/02437 (published January 22, 1998), and WO 98/02438 (published January 22, 1998), also

refer to substituted bicyclic heteroaromatic derivatives as tyrosine kinase inhibitors that are useful

30 for the same purpose. Other patent applications that refer to anti-cancer compounds are United
States patent application numbers 09/488,350 (filed January 20, 2000) and 09/488,378 (filed
January 20, 2000), both of which are incorporated herein by reference in their entirety.



OR3 4 RN\ ~R11) RP N N1 (R5)m pharmaceutically acceptable salts,
sol vates and prodrugs thereof, wherein: mis an integer fromO to 3; 10 p
is an i ntwgas/isvem 0 to 4; each R and R2 is independent| ycyaBexdsesy from H
and Cl1-C6 alkyl; R3 is -(CR(err)R(err))(err)(4 to 10 nmenbered
het erocyclic), whereint is an integer fromO to 5  said heterocyclic
group is optionally fused to a benzene r8ng or a C5-C8 cycl oal kyl group,
the -(CR(err)R(err))(err)- noiety of the foregoing R3 group optionally
i ncl udes a carbon-carbon double or 15 triple bond where t is an integer
between 2 and 5, and the foregoing R3 groups, including any optional fused
rings refgerred to above, are optiSunmhdryofshedaventiont ed by 1 to 5 R8 groups; R4
i s -C=C- (CRL6R(er )iRSntioh (e dsTe rivg &t a3, or -
-C=C- (CR16R17) kRﬁr%??pgg\fk%@r@i%w'otn %‘e&g%ttggcjzp n%grlsﬁ oﬁ?pﬁ{'g{%@@%ﬁ?wgh a carbon
atom of the RO group, each k is an integer from®L to 3, each t is an
integer fromO to 5, and each mis an intege rom0O 20 to 3; each R5 is
i ndependently sel ected from hal o, hydroxy R2, Cl1-C6 al kyl,
trifluoromethyl, Cl1-C6 al koxy, trifluoyome , -NR6C(O R1, -C(O NR6R7,
-S2NR6R7, -NR 6C( O NR7R1, and ; %HEQR& R6a and R7 is

- ( )t(C6-Ct0 25 aryl), and
-(CRR2)t(4 to 10 menbered het ero¥ fC)NNwherein t is an integer fromO to
5, 1 or 2 ring carbon atons of a

al kyl, aryl and heterocyclic

moi eti es of the foregoing R6 and/RKR7 groups ar@® optionally substituted with
1 to 3 substituents independent(f§)sel ected fromhalo, cyano, nitro, -NRLR2,
trifluoromethyl, trifluoronmethoxy, Cl-C6 al kyl, C2-C6 al kenyl, C2-C6

al kynyl , hydtawirceudinally eacepigble aqifs spieiesand grodrdgs MRORVIe8: Rea and R1, when
attached to a ni tr@gRmtédeotont 0 focd; udi ng the sane nitrogen atomor two
separate, nitrogen, . i rfxi,jity to each other through interconection
by, for |16r1lstancet1)'iél gfeg%r?f&é%éf‘), can be taken together to forma 4 to 10
nmermber ed het er ocygeeh B andfyy isvRdensnepaly selected femiH ad B-Gedlivk i onal hetero

moi eties, in addigd i@ CRIRYND 630 Odnthafbdietbrdciéizy, AABSIA t is dn integer from O to 5,

said heterocyclic group is optionally fused to a benzene ring or a Cs-Cg cycloalkyl group, the
-(CR'R?)- moiety of the foregoing R® group optionally includes a carbon-carbon double or
15 triple bond where t is an integer between 2 and 5, and the foregoing R® groups, including any
optional fused rings referred to above, are optionally substituted by 1 to 5 R® groups;
R* is -C=C-(CR™R")R°’, -C=C-(CRR")-R’, -C=C-(CRR")R", or -C=C-
(CR™R"),R™, wherein the attachment point to R® is through a carbon atom of the R® group,
each k is an integer from 1 to 3, each t is an integer from 0 to 5, and each m is an integer from 0
20 to3;
each R® is independently selected from halo, hydroxy, -NR'R? C;-Cs alky,
trifluoromethyl, C,-Cs alkoxy, trifluoromethoxy, -NR°C(O)R', -C(ONR°R’, -SONR°R’,
-NR°C(O)NR'R', and -NR°C(O)OR’;
each R®, R® and R’ is independently selected from H, C-Cs alkyl, -(CR'R*}{(Cs-C1o
25  aryl), and -(CR'R?)(4 to 10 membered heterocyclic), wherein t is an integer from 0 to 5, 1 or 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® and R’ groups are optionally
substituted with 1 to 3 substituents independently selected from halo, cyano, nitro, -NR'R?,
trifluoromethyl, trifluoromethoxy, C4-Ce alkyl, C»-Ce alkenyi, C,-Cs alkynyl, hydroxy, and C4-Ce
30 alkoxy,
or R® and R, or R*® and R’, when attached to a nitrogen atom (including the same
nitrogen atom or two separate nitrogen atoms in proximity to each other through
interconection by, for instance, -C(O) or -SO,-), 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



5 the nitrogen to which said R6, R6a, and R7 are attached, selected fromN,
NNR), O, and S, provided two O atons, two S atons or an O and S atom are
not attacwed3sdiivertly to each other; each R8 is independentiiBozmbect ed
fromoxo (=0, halo, cyano, nitro, trifluoronmethoxy, trifluoronethyl,

azi do, hydroxy, Cl1-C6 al koxy, C1-C10 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,
10 -C(O R6, -C(O OR6, -OC(O R6, -NR6C(OHR7, -NR 6S2NR7R , -NR 6C(O NR R7,
-NR 6C(O OR7, -C(O NR6R7, -NR6R7, -NR6CR7, -S02NR6R7, -S(O; (Cl-C6 al kyl)
wherein j is an integer fromO to 2, (CR1R2)t(CG Cl0 aryl), -(CRR2)t(4
to 10 nenbered heterocyclic), = -(CR R27) thR' R2) t C6- C10 aryl),

- (CR R2) giC( ¢ GQDM)ELM'C’DGE'QO? nBrbendeR” #eels e%leieetf from N, N(R"); O, and 8,

- (CR R2) t O (Franidl &0 4tdfs, aw Is) atoné 6iRarR8)dn@sGioa) ¢l hét dttached dirBetpas esch

het er ocycli c " 15 - (CRIR2)gS(Oj (CR R2)t (C6-C10 aryl), and -(CR R2)gS(O;
(CRIR2)t (4 t9"®[0 rrenbered het erocyclic), whereinj is 0, 1 or 2, q and t
are each i ndependenh Rylsandepmdeqwrselfeptgtmr@npm G0), halor cyapo, rrltlrvgtrlﬂmfmhmorrs of

the het erocwﬁﬁuo%myﬁtazeé %g&xbect-@g BBly1&, 1, GlkpuRs- c’greﬁkéapt Icgmlauayn
substituted wth.a

the al kyl I ke aryl
RO el 8 e e M g e S S S oY
substi t ut ed (MQ)NRﬁR’t{NFéRstNRﬁOF{’ UBOINR'R $(®d(@p@adkvlﬂvlyer&ei Behddeder Gomial o,

cyano, nitr i Tl fll hoxy, 182i

“Q(O OR6, - i R gé%d% ’ ﬁ%‘gg& t)i’ 19 q'%mﬁ%'gég ke c@m kyl |
C2- C6 al ken @éf@ﬁca IRM Ry 1o any Rz‘}ﬁ«:?@(c@m héf’r&? 10, mafﬁaefeft bﬁewﬂ% 4 to
10 nenbered (dréaaom‘ez?)g(c; cm\/\Aae,r)m-(CR‘Rf)@(mRF)g(ae@emof memb8reti OhdieroéBlid)s a
non-aro 2 n S or Iy i (P11

Spl rocygF‘5t (%Rﬁlsﬁdﬁbh% };(lecf% salnép.]r:g'(r;ltj %%td;)g%@% ﬁ%'gi ® 19 gnerng%ﬁé%atorrs
in which fr dﬁfeapcmﬂc)sw%w'bb'ﬁ 0at B 9 2a¢ éarsmqhdmwewé/pﬁna@wrwwtaShb?rer 0
noi ety i ndeperniediton AsvhL6f t0e hbletydic nQ»ena( @)tse \WregoRignR] grois #8 optinayer

fromoO to 2 lﬁljteg’\@}h an BQoOXJQGrQO.E:QIa d tWQ a Q@ %lllé@a/l S&r@ gn%r ter ﬁ:tl €s,

an 0 atom an tom and and an
0 atom are renietigs é’F?eéPfeQ@ingeBBt BjpuPD a@aémlom"heﬁUb%WLtt?ﬁ Witk g ¢p |3| w@stltw&

Wner2 ei?g dche .mbafaem@tseuar&e@frorsaia@ Byang rE'thﬁtriﬂ@drblﬁ&ﬁWtMﬂuo%?n&hﬂiﬁtdz{dut oRéwith 1
or groups,.-€ y e 7S ituents

pr ovi ded-| n PRURGSPOITES & @5%@5% B RARFL ARG Wg%%%) S ERe

- OR6, Omalkem(qwmnyl aeR Cs-IS( @yhReand- ICHRMAGRR |, 10 Nmmred

-NR60(O)R7 eI unereih s BRIAEFRIG o 5 \R 6802NR6aR7 - NRBCCRR7, CN,
-C(OR6, or 35 Io, wherein to 2; RI3is -

or -OR14; R14 is™H %“,am"@it@)”ll!?fg cych g@@q@g&%& &{ %%M%ﬁ?f"c Angn INFEPEPEY N
- C02R15; 25R15ing, vty said TORLRRpING ©M G10 12 rarbgn atorGORWRENieh Q to 31@rhes atsersod
heterocycl i Gle optbh&iiPleBiated with aﬂfbtér@H%Qzﬁlrlncfeb%gtlyts@leéled FoRN, B, BIC)dwterdidON
atoms of t hef\s ahne'\latggge?(f: r(r:1|0I tg 29£n%uleRarperov(|) ed that twlo 8’ atoms, two S(O); moieties, an O atom
and a S(O); moiety, an N atom and an S atom, or an N atom and an O atom are not attached
directly to each other within said ring, and wherein the carbon atoms of said ring are optionally
30 substituted with 1 or 2 R® groups;
each R'' is independently selected from the substituents provided in the definition of
R®, except R" is not oxo(=0);
R is R®, -OR®, -OC(0)R®, -OC(O)NR°R’, -OCO,R®, -S(O)R®, -S(O)NR°R’, -NR°R’,
-NREC(O)R, -NR®SO,R’, -NR°C(O)NR®R’, -NR®SO,NR*R’, -NR°CO,R’, CN, -C(O)R®, or
35 halo, wherein j is an integer from 0 to 2;
R"is -NR'R" or -OR";
R"is H, R", -C(O)R", -SO,R", -C(O)NR"R’, -SO,NR'R’, or -CO,R";
R¥is R, -(CR'R?)(Ce-C1o aryl), (CR'R?)(4 to 10 membered heterocyclic), wherein t
is an integer from 0 to 5, 1 or 2 ring carbon atoms of the heterocyclic group are optionally
40 substituted with an oxo (=0O) moiety, and the aryl and heterocyclic moieties of the foregoing
R'® groups are optionally substituted with 1 to 3 R® substituents;



40 substituted with an oxo (=O npoiety, and the aryl and heterocyclic

noi eties of the foregoing R15 groups are optionally substituted with 1 to
3 R6 subswDtogesesy WO 03/ 045939 PCT/ I B02/ 04097 -5 5 eachPRraBemdo®?’ is

i ndependently selected fromH, Cl1-C6 alkyl, and -CH2OH, or R16 and R' are
t aken together as -CH2CH2- or -CH2CH2CH2-; R18 is Cl-C6 al kyl wherein each
carbon not bound to a Nor 0 atom or to5S(Oj, wherein j is an integer
fromO to 2, is optionally substituted with R12; and wherein any of the
above- nenti oned substituents conprising a CH3 (nmethyl), CH2 10

(met hyl ene), or CH (nethi ne) group, which is not attached to a hal ggeno,

or SO2 grbup or e¢ach R"Hind B Grind8pertdently s¢lectasiitomdh &0y alisyh kel -0, g Fsﬁarai group

sel ected fro&wQ&ngg%%getﬁ@IaghcﬁM Cq.ingH Cl oz aI koxy and -NR R2, whi ch
conpri ses reactingga conpound of formil a

(RS)m whereir X iR & ﬁa?? gyl dﬁ‘&r%eacﬁs"arbﬁg ”°t|$°”"ﬂ1t%ﬁcf\‘ rS" @torgsodgﬁ ﬁé’d for
formula 1 wiwHeren jidsn ieepgrdmmd o2, I&optimbla skbs@uBdMERRERL 7XR9,
M C=C- (CRL6R17) c- A%%Whtlreﬁrﬁgy gﬁﬁ’éﬁ% hﬁ%&ne% pMituérrsedntoRdi ﬁ%b‘ﬂ ,%mw)h@fnel n

the attachnment point to a carbon atom o roug each
k is an i1t e(g@!hY'FPQ)nQrP"t@eﬂ“neéafé’Hpt i°§ isipt pttachelp arhalagse. S8 % SOaAguURAch
i's an integeabaN,rom @at‘bm 3, optidiayesudsititedswits @l gatpesdiekted Motnhigydgxy) tploCORG) stl ng

o ¢ b o S EuhEPRs ma T bk bbbl SRR B S o' °E5o

cycl oal kyl, and hal o, \/\herel n R20 i s sel ected frquf he group consisting of
Cl-C10 al kyI, Cl- C10 al koxy, C3-Cl10 cycl oal kgt 7<<and hal o, wherein R21 is
Cl-C10 al kyl and wherein Wis d, Br or I, g@in said reaction is
carried out in the presence of a palladi ymestabyst, a ligand, a base, and
an optional additive. The present al so (Rél ates to a second
process for the preparing a conpo f formula @ WO 03/ 045939
PCT/ 1 B02/ 04097 -6 OR3 /I ~N

wherein X is a halide and R", R?, R°, R, m and p are as defined for formula 1 with a

15  compound of formula H-C=C-(CR"®R")R®, M-C=C-(CR"R"")-R°, H-C=C-(CR"R""}R", or M-

C=C-(CR™R")R"™, wherein the attachment point to R is through a carbon atom of the R®

group, each k is an integer from 1 to 3, each tis an integer from 0 to 5, and each m is an integer

from O to 3, wherein M is selected from the group consisting of H, B(R'),, AI(R®),, Sn(R*')s,

MgW, or ZnW, wherein R'"is selected from the group consisting of 9-BBN, C;-Cy, alkyl, C4-Cyo

20  alkoxy, C;-Cyo cycloalkyl, and halo, wherein R? s selected from the group consisting of C-Cyo

alkyl, C4-Co alkoky, Cs-Cyo cycloalkyl, and halo, wherein R is C:-Co alkyl and wherein W is

Cl, Br or |, wherein said reaction is carried out in the presence of a palladium catalyst, a ligand, a
base, and an optional additive.

The present invention also relates to a second process for the preparing a compound

25 of formula1



4 RIN\ (R11) R p N5 (R5)m pharnaceutically acceptable salts, solvates
and prodrugs thereof, wherein: mis an integer fromO to 3; p is an

i nt eger fwoms04198 4; each RL and R2 is independently sel eeCedBévam™H and
Cl-C6 alkyl; 10 R3is -(CRR2)t(4 to 10 nenbered heterocyclic), wherein t
is an integer fromO to 5, said heterocyclic group is optionally fused to
a benzene ring or a C5-C8 cycloal kyl grodp, the -(CR R2)~- noiety of the
foregoing R3 group optionally includes a carbon-carbon double or triple
bond where t is an integer between 2 and 5, and the foregoing R3 groups,
including any optional fused rings referred to above, are optionally
substituted by 1 to 5 R8 groups; 15 R4 is -C:CGR§R16F\")tR9,

-C=C (CR16R 7)~-R9, -C=C- (CR16R17)kR13, or - (CR16R') kR13, wherein the
attachnent point to RO is through a carbon of the RO group, each k is
an integer from1l1l to 3, each t is an |qntege omO to 5, and each mis an
integer fromO0 to 3; each RS is,i ndeB dent REPect ed from hal o, hydroxy,
-NR R2, C1-C6 alkyl, 20 triflud Cl- af’%koxy, trifluoromnethoxy,
-NR6C(O R, -C(O NR6R7, -SO2NRIR MRS O) NR7R1L, and -NR6C(O) OR7; each
R6, R6a and R7 is independently |§ dted filromH, Cl1-C6 al kyl,

-(CR R2)i (C6-C10 aryl), and - (KK RZ o 10 nenbered heterocyclic),
whereint is an integer fromO0 td:5, 1'0r 2 #ding carbon atons of the

het erocyclic group are optional (§)substituted with an oxo (=0 noiety, 25
the al kyl, aryl and heterocyclic noieties of the foregoing R6 and R7 groups
are opti onal Rgrmaseyicelly peepigPleralth, selveatgs andorAYeuss thgerh Whedifependent | y sel ect ed
from hal o, cyano,misanrirdegerfidity &R,3; trifl uoronethyl, trifluoromethoxy, Cl-C6
al kyl, C2-C6 al kenyl., . 2= nyl, hydroxy, and Cl-C6 al koxy; or R6 and
R, or Rea and R ,'X%Q%B%E?Q?Héﬁ' to a nitrogen atom (including the sanme 30
ni trogen at om or BEHRs#WLF 4t indemepdestieselested fremithansrosGedéy t o each ot her

t hr ough 1d nt er corrcis HOR'HFy(4 tb 00 mensbesad@terociiic) whsrein3@ar) integamfrdne ottalsen
together to for 4 , , t | i i,ng_mhi ' de 1
to 3 additi oi dedek Yelb s SRR RRGGE! FEORKE Ik & o (U BIMERYal g °C 1 4
R6, R6a, and(G&Rarenoiaty efcthe doreeinoeRt eiqur pesienaly inglydes a qrbogregroan dygyhle or

03/ 045939 PGigié Béhe/ WheRXis an ifteQerbetidetl @thnti \6Parld thé R&Yoing RO goupd, MiEkidiag amn O

and S atom agpﬁonrépftuse%tntnasc rba?ecrjregi koraefa%;[/el,%ré o%tic?n%ﬁyhsubstituted by1to5 R® groups;
15 R* is -C=C-(CR"™R'")R°, -C=C-(CR"R")-R’, -C=C-(CR™R")R", or -C=C-
(CR™R")R", wherein the attachment point to R® is through a carbon atom of the R® group,

each k is an integer from 1 to 3, each tis an integer from 0 to 5, and each m is an integer from 0
to 3;
each R’ is independently selected from halo, hydroxy, -NR'R? C;-Cs alkyl,
20 trifluoromethyl, C;-Cs alkoxy, trifluoromethoxy, -NR®C(O)R', -C(O)NRPR’, -SO,NR°R’,
-NR®C(O)NR'R’, and -NR®C(O)OR’;
each R®, R® and R’ is independently selected from H, C;-Cs alkyl, -(CR'R*){(Ce-C1o
aryl), and -(CR'R?)(4 to 10 membered heterocyclic), wherein t is an integer from 0 to 5, 1 or 2
ring carbon atoms of the heterocyclic group are optionally substituted with an oxo (=0) moiety,
25 the alkyl, aryl and heterocyclic moieties of the foregoing 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,-Cg alkenyl, C,-Cs alkynyl, hydroxy, and C4-Cg
alkoxy,
or R® and R’, or R® and R’, when attached to a nitrogen atom (including the same
30 nitrogen atom or two separate nitrogen atoms in proximity to each other through
interconection by, for instance, -C(O) or —=SO,-), 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,



ot her; each R8 is independently selected fromoxo (=0, halo, cyano, nitro,
trifluoronmethoxy, trifluoronmethyl, azido, hydroxy, Cl-C6 al koxy, Cl-Cl10

al kyl , C2wGd3ahisenyl , C2-C6 al kynyl, -C(OR6, -C(O OR6, POT(IB)IREGI9I7
-NR6C(O) R7, -NR 6S2NR7R , -NR6C(O NR R7, -NR6C(O) OR7, 10 -C(O NRR7, -NR
6R , -NR6OR7, -SO2NR(err)R(err), -S(O,(Cl1-C6 al kyl) wherein j is an
integer from0O to 2, -(CRR(err))t(C6-CL0 aryl), -(CRR2)t(4 to 10
menbered heterocyclic), -(CR R2)gC(O(CR R2)t(C6-C10 aryl),
-(CRR2)gC(O(CR R2)t(4 to 10 nenbered heterocyclic),

-(CRR2)tAQ CR R2)g(C6-C10 aryl), -(CRR2)tAQCR R2)g(4 to 10 nmenbered

het er ocyd i qrovided (t@R CR2POS( @ jS(DRNRAY) & CeanECEoatamydrg notaattdched directly to each

-(CR R2) gS( QuirCR R2)t (4 to 10 nenbered 15 heterocyclic), whereinj is 0, 1
or 2, q and t are each independently an inte?_er fromO to 5 1 or 2ring
carbon atoms of t47E" ReisdPdspgrdently saisried e oxg (Fhdaion FY2RRiTY: BAIYIBEIRSYar e
olp':( i onial |y tﬁmb&ierlridmyt, edbidej hizdray, OXCs (atGy, N0} \alkylardy-Gshatkemlylk y0o-Ce cdli@yly |

al kynyl , ary i 6C 5 es hQ 1R8 . re
opt | onai 1y SEiSR HOBRGBEIR, SELRO RS MR R R R R
fromhal 8 cGEMRR INRDRENRIQRIGEEMR Ry I-S(OG+1Ge @ly'd WRERB X {7, an é?%,fmf-“cﬂ%, 20
- IC(k Ol) R6,CZ- C(t6) OR6, -(CPORQUEC o - :\Rﬁp( OXER' R O)d\léRam, mehiB6igd, h&RBERTG), C1- CB
al Kyl , - € a 115 1 3 i

(R Ryt (4 T RO GIABE ot DN LLOR RSO R i W ndhbinke 800,
to 5; RO is -(CRIBAQIEBIRLICe-Cromod)c (IR BOCIGR R4t tsel@ dremberedgBeteioryiol i ¢

ri ng, orta SHA'RY .bh(@fR‘RQ)t(m.,Cw\l\ﬁ'@ﬂﬁl an@athRmZ)gg((gjgrRW)m for om lfinérﬂbele'h g
carbon atonms in wnic¢ rom 0 3 carbon ato re . r ace
with a hi elStERYEEy Wi"ﬁra%és%diﬂ'igﬂ aé‘%P%rSteé%P 'H?ec?ﬁ?‘%,”ﬁ\baf’\‘ 'B%%r%@mde‘%é’i ﬁg% is
an integer fdng Carpan @emantthe XiRterocyalie Goiatiesi ot thatforeg@indOR agroHRs, are aptic@tty J

noi eties, an,Ps@i@MittfBA dRo P& MoiBR)! BidythekylN ailefyT) ARlyIABrySai Rétrodycli@n N
atom and an 0 atom aéeeénot at

hed d tly t h oth . d
i g, - and wHEEER e P B gers e apinp PRt o of i A BsthEl i e
with 1 or 2 iR@pendentysseled®ddmmhal, cyapo, nitte rifincremethy!, tidlasernetioxy razidot R,
subst | tugnt scRs vl ERAORR HBRECLIRORN SfoNFER, MERDLNRIOR 560 algX =0
Rte i F@?-%'- O R6, - oﬂ%?,-o)oms,-o' v -9 0] NRORY,
-N%GIR'S, | NFBCetypmeE, 2%%@@2%7:,(‘ ‘QF?EJ& m&ﬁm'?d %’3 %@gmﬁﬁé%R7,
CN, - C( O R6,hefrocytlia), @hereine iseeinint¢ger BoraA ta it eger from O to 2; 35 R13 is

N Ry ooy S0 S ol U O et
10 nenber ed et \Wiesriy 3¢ B9 coapipias &pm 3o 1¢ Sargep ?tﬁ'f“éﬁb‘?’h'?hrfﬁg’/ﬁ éb[% agoonalegps 5
ring cargon zé eptonaly répneed @ttres baero Imokthgindappndenty seiEcied frain| Ny, O, SR widreit £d
W th an oxo { Z0h08) Vo 13 ghd-RR-Brkiadd b R 6 LRMLCMo S GPInblolic3Sart ald®
f or egoi ng 4 ?ggr oups are optiona (I’ y substituted w tgi’)l to 3 R8
subst i t uent sand a S(O); moiety, an N atom and an S atom, or an N atom and an O atom are not attached
directly to each other within said ring, and wherein the carbon atoms of said ring are optionally
substituted with 1 or 2 R® groups;
30 each R"" is independently selected from the substituents provided in the definition of
R®, except R'' is not oxo(=0);

R'2 is R®, -OR®, -OC(O)R®, -OC(O)NR°R’, -OCO,R’, -S(O)R®, -S(O)NR°R’, -NR°R’,
-NRPC(O)R, -NR®SO.R”, -NR°C(O)NR*R’, -NR°SO,NR®R’, -NR°COR’, CN, -C(O)R®, or
halo, wherein j is an integer from 0 to 2;

35 R"is -NR'R" or -OR";

R"is H, R'S, -C(O)R", -SO,R", -C(O)NR"R’, -SO,NR"R’, or -CO,R"’;

R is R, -(CR'R?)(Cs-C1o aryl), (CR'R?)\(4 to 10 membered heterocyclic), wherein t
is an integer from O to 5, 1 or 2 ring carbon atoms of the heterocyclic group are optionally
substituted with an oxo (=O) moiety, and the aryl and heterocyclic moieties of the foregoing

40 R groups are optionally substituted with 1 to 3 R® substituents;
each R'® and R" is independently selected from H, C;-Cg alkyl, and —CH,OH, or R'® and

R are taken together as ~CH,CH,- or -CH,CH,CH,-;



each R16 and R' is independently selected fromH, Cl-C6 al kyl, and - CH2OH,
or R16 and R' are taken together as -CH2CH2- or -CH2CH2CH2-; WD 03/ 045939
PCT/ | BO2/Wo03/045938 5 R18 is Cl-C6 al kyl wherein each carb@aTnBoz2/daoemd to a
Nor O atom or to S(O 1, whereinj is an integer fromO to 2, is
optionally substituted with R12; and wherein any of the above-nentioned
substituents conprising a CH3 (nethyl), €42 (nethylene), or CH (nethine)
group, which is not attached to a hal ogeno, SO or SO2 group or to a N, O
or Satom is optionally subsituted with a group sel ected from hydroxy,
hal o, C1-C4 10 alkyl, Cl-C4 al koxy and -NR R2, which conprises reacting a
conmpound ®f for mukRY i8S CREs Ak @ereﬁd%ée)dnoafbeneionbdunﬂso@lN@r OFatamdoR¢, S(J;, and m
are as defl h, f mula 4 OR3 RINR2 (R’
réglsfa%f@d@oﬁg‘fotz ﬁ%p ar %UE@t téawnt\@("' (R")

P 4 15 wherei as defined for fornula

speci fic embodi me#td Wereimany of e é*?ﬂ"%"?ﬂ’/‘&‘ﬁ‘l.ep Spstients,easepsisiag.a Chip ("E‘ﬁ'@")p?géent
i nventi on argneufyRee) & CRIRRtINETBRURMIcTS foamathed b atutgeio SBRT 5O, g(00ROR2) t ( 4

to 10 nenbere o cli P 5 nd the
f or egoi ng R3° Ck(‘)'ups F°¥n |'%nr?}§,{]$fbg‘u dv{'!h @Qcﬁ {)&&%% fgh %Qy'trhglapg ésal d
het er ocytd i caligh Guis ﬁ%omﬂ\d cthaRf yVhTCUQ@tPFtSGS wactng @éﬁ@em@d pf fﬁ'ij“’é?r?' a C5-C8

cycl oal kyl group, and the foregoing R3 groupg, including any optional

fused rings referred to above, are gftionally substituted by 1 to 3 R8
groups. O her specific enbodi ments of t invention the processes
of the present invention are used to unds of formula 1, wherein
R3 is selected from WD 03/045939 PCT/ -ON ONN N\INN

3

wherein A is Cl or F and R*, R®> and m are as defined for formula 1 with a compound

of formula 4

15 wherein R', R%, R%, R" and p are as defined for formula 1.
In a specific embodiment of the present invention the processes of the present
invention are used to make compounds of formula 1 wherein R® is -(CR'R’)(4 to 10
membered heterocyclic), wherein t is an integer from 0 to 5, and the foregoing R® groups are
optionally substituted by 1 to 3 R® groups; said heterocyclic group is optionally fused to a
20 benzene ring or a Cs-Cg cycloalkyl group, and the foregoing R® groups, including any optional
fused rings referred to above, are optionally substituted by 1 to 3 R® groups.
Other specific embodiments of the present invention the processes of the present

. . . 3.
invention are used to make compounds of formula 1, wherein R” is selected from



iNNC/N and 5 S wherein the foregoing R3 groups are optionally
substituted by 1 to 3 R8 groups. O her specific enbodi nents the processes
of the prweant4iosventi on are used to make conpounds of f@cmiBex/dosvher ei n
R3 is pyridin-3-yl optionally substituted by 1 to 3 R8 groups. O her
speci fic enbodi ments the processes of the present invention are used to
make 10 compounds of fornula 1, wherein ®4 is -C=C-(CRL6R(err)) (err)R9,
wherein mis an integer fromO to 3, and t is an integer fromO to 5.

O her specific enbodinents the processes of the present invention are used
to make conpounds of formula 1, wherein R4 is -C=C (CR16RLl7) R9, wherein m
is an integer fromO t 3Nandt i nteg f 0t ein RO is
sel ected from 3-pi peri di ~and 4-pi idényl edgh o 15 ich?\{

optionally substituted or 2 ps. O er_ ecifi odi nent s
the processes of the pres inventio e used t e corrpldunds of
formula 1, wherein R4 is -C-C-(CR16R17)1 R9, wherein mis an integer fromoO
to 3, andt is an integer fromO t . Ot her specific enbodi nents the
processes of the prese ntion ar ed t 20 conpounds of
formula 1, wherein R4 is||-C=C (CR16 1 eelnles an integer fromO
to 3, andt is an integsf SydmoO to reln @selectedfrom

3-piperidinyl and 4-piperidinyl (opti naIIy substituted with 1 or 2 R8
groups). Other specific embodi nents thg'processes of the present invention
are used to nmake conpounds of fornula 1, wherein R4 is -C=C (CR1BR7 |
)kR13, wherein k is an integer froml1l to 3 25 and mis an integer fromO
to 3. Qther specific enbodi ments the praocesse present invention are
used to nmake conpounds of fornula 1, erein R4\is /- C=C- (CR16R11) kR13,

wher ei n k5|s an integer from1 to 3 and mis anTnPeger fromO to 3,

wherein R13 n s_sel ect 15 - SO02R,
and -C(O NRl e'"%f’ B\A&g@uﬁ@f‘f P%B%"éﬁ%@ugg% go”:ga%ga speC| fic
enmbodi nents the pRtberepedis enibodiments thesepessen weihe iptsert inventior @re (edrikmake

conmpounds  ofcofn@burdb 8t f&rmuVéhﬁWﬁt!réln Rélis |p§ndm@@‘obt%l@'§'ub§flm byWhes &P Grokipd. s an
integer froml tq

enbodi nents the p tﬁ%é&%"éE: eg?bof’ Wgn&gﬁl'&;g%cps%eﬁ\yg{q? |prer§er§r'neveﬁt§)85retl%egkq(mgke
conpoundsd ofcofnpoumh af formulh & merereinFf is -€=C (SRR 'OR’ aRie)airRh 33 anvintegesfromi0 t 8, an
i nt eger frorgn&“ggwgleger?fmmory is an integer fromO to 3, wherein R13 is

-NR R14, whereln I's selected from . _
Other specific embodiments the processes of the present invention are used to make

compounds of formula 1, wherein R* is -C=C-(CR'®R"')R®, wherein m is an integer from 0 to 3,
and t is an integer from O to 5, wherein R? is selected from 3-piperidinyl and 4-piperidinyl each of
15  which is optionally substituted with 1 or 2 R® groups.
Other specific embodiments the processes of the present invention are used to make
compounds of formula 1, wherein R* is -C=C-(CR'R"")-R®, wherein m is an integer from 0 to 3,
and t is an integer from O to 5.
Other specific embodiments the processes of the present invention are used to make
20  compounds of formula 1, wherein R* is -C=C-(CR"°R"")-R’, wherein m is an integer from 0 to 3,
and t is an integer from O to 5, wherein R’ is selected from 3-piperidinyl and 4-piperidinyl
(optionalty substituted with 1 or 2 R® groups).
Other specific embodiments the processes of the present invention are used to make
compounds of formula 1, wherein R* is -C=C-(CR"®R");R"®, wherein k is an integer from 1 to 3
25 and mis an integer from O to 3.
Other specific embodiments the processes of the present invention are used to make
compounds of formula 1, wherein R* is -C=C-(CR'°R""),R"®, wherein k is an integer from 1 to 3
and m is an integer from 0 to 3, wherein R™ is ~NR'R™, wherein R is selected from -C(O)R",
-S0,R", and -C(O)NR"R’



-C(OR15, -SQ2Rt5, and -C(O NR15R . Ot her specific enbodi nents of the
processes of the present invention are used to make conpounds of formula
1, wher eiwoR4/0k®39 C=C- (CR16R17) kR13 or -C=C- (CR16R') kR13, PCw1BO2I4097K i S an
integer froml to 3 and mis an integer fromO to 3, R13 is -NR R14 or
-OR14, R14 15 is R15, R15 is R18, and R18 is Cl1-C8 al kyl optionally
substituted by -OR6, -S(OjR6, -NR6R7, -10NR6C(O) R7, -NR6SOR2R7, - NR6COR2R?,
CN, -C(OR6, or halo. Specific preferred conmpounds prepared using the
processes of the present invention include those selected fromthe group
consi st n %3 Met hyl -4- (pyrid in-3-yl oxy)-phenyl]-(6-p iperid

i n-3-vyl et ny| qu@ gﬁﬂeprﬂp qnlgﬂdrn)entszw RApge§eEss of tHe’ present invention are used to make

2- Met hoxy- N- éoPpbdnds Bf foerhiny  ; whetemyR i i€-G=T-@RARIRR)’; yaiederyk B integer from 1 to 3

|()no][ 3ql|\J/LtnﬁZ|O|_"ZETgaXl %Qrfod?n gto&ynyl ) - acet am de

i n-3-yl oxy) - pheny@re(ﬂegflcpemmﬁlmﬁn&tm rroceppss of 19 RARELBY IDventpn are ysedAg Fake 25
[ 3- Met hyl - 4- éo@fprr@ﬁdaxdffowuwdlmfe%wmm\, EUERIIRT iK' vidleRRY H i€ iaR infegid ey Ry | - qui

lin-4-vyl
2ot hox g0k 3 30 L Bainens o P Aobien 5% oG VR 5 P ripegied om
i no] - qui nazoJQ(Ch)l%r’ -80,R°pandoB@NRKR]. )-acetamid e;
2- Fl uor o- N-(3-{ 4- (bl%err@eblﬁé eﬂ\b&o@né@é bfYthe B¥dckshed @f %Yﬂr@é}r{t) infMEEY b8 Msed to

i no] - qui nazolin-6-yl}- 3 tJoro p-2-y -qacetam dei,s o,
E- 2- Met hoxy- 'NP'(QSCC{’W%"B’%% RSl %h%'e r'?yl's pyT¢ éﬁ"?'r R- )sﬁ o?ry)c‘ﬁh(gﬁyﬁa?rf{no] qui

nazol i n- 6- yWered k ilan Jnteteeiranin tdiBand m is an integer from O to 3, R" is -NR'R" or -OR", R™

L3, VoL s Y 668 R YA o> W BRBY bk (ndboRheHdled' vy | S VEh R UNRaRO! T -4
2- Met hoxy I\I—f"ﬁ‘%(@)'FB NRESRsR - NRIGORe(RY FCEYR': @i 1Rl%3- y | oxy) - phenyl ani no] - qui na
zolin-6- 35 ylet f‘sm;)tif& pie§Eere® RErAFYhds ;&Gﬁi’msﬂ@ the processes of the present invention

o] ff;u.{ nazolTediogp satpd T be b kbl Do) PRES T [ o
| or 0- 4- ( 6- et hyl (p:grr?»rhdretlwhér@wdnoﬁy}o@m@wﬂﬁv'p?f@]m%qxlethsa\zlcﬂwrrazphe“yl)} prop- 2-
Kﬁlyg){ict@%a&?ﬁe I . i djn-3 X henv| am no i | j n-6-yl
Nobrop- 2. ynyl ) PR e B A B R R A I e AR A O
E- N- (3- {4- [ 3ygdhbestamide ( 6- met hyl - pyri di n- 3-yl oxy) - phenyl am no] - qui nazol i n- 6-
yl }-allyl)- acet gij-@BMethyl-4-(6-methyl-pyridin-3-yloxy)-phenyl]-(6-piperidin-3-ylethynyl-quinazolin-4-
yl)-amine;
25 [3-Methyl-4-(6-methyl-pyridin-3-yloxy)-pheny!}-(6-piperidin-4-ylethynyl-quinazolin-4-yl)-
amine;
2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-
yl}-prop-2-ynyl)-acetamide;
2-Fluoro-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-
30 prop-2-ynyl)-acetamide;
E-2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-
6-yl}-allyl)-acetamide;
[3-Methyl-4-(pyridin-3-yloxy)-phenyl}-(6-piperidin-4-ylethynyl-quinazolin-4-yl)-amine;
2-Methoxy-N-(1-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-
35 ylethynyl}-cyclopropyl)-acetamide;
E-N-(3-{4-[3-Chloro-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-allyl)-2-
methoxy-acetamide;
N-(3-{4-[3-Chloro-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-prop-2-
ynyl)-acetamide;
40 N-(3-{4-[3-Methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino}-quinazolin-6-yl}-prop-2-
ynyl)-acetamide;



E- 2- Et hoxy- N- (3-{4-[ 3- net hyl - 4- (6- et hyl - pyri di n- 3-yl oxy) - phenyl am no] - qui n
azolin-6- yl}-allyl)-acetam de;
1- Et hyl - 3WO3B459B8- et hyl - 4- (6- et hyl - pyri di n- 3-yl oxy) - pheayiae/a0d+ qui nazo
lin-6-yl}- 10 prop-2-ynyl)-urea; Piperazine-1 -carboxylic acid
(3-{4-[3-nethyl -4-(6-nethyl -pyridin-3-yl oxy) -
phenyl am no] - qui nazol i n-6-yl } - prop- 2-ynylY - am de;
() - 2- Hydr oxynet hyl - pyrrol i di ne-1-carboxylic acid
(3-{4-[3-nethyl -4-(6-nmethyl -pyridin- 3-yl oxy)-phenyl ani no] - qui nazol
in-6-yl}-prop-2-ynyl)-am de; 15
2- Di met hyd am no- Ne-N33-{4[3{Cane4-(Byiethylpprydin-Hylexy Brhendarpinolshinagdliedfivi&] ¥ hui nazol
iEn- G%I % Fra(EQfa%Ld%lnyl ) - acet am de;

-N-(3-{4-]3- Met -4-(6-net hyl - pyridi n-3-yl oxy) - phenyl am naq] - qui nazol i n- 6-
yl}-ally) )- met r%%-@gww%ﬁ%i{ﬁ%@?e%k‘b a?‘c‘ﬁ‘%'\ég'-d@ﬁ%@%b‘%&ﬁ%ﬁlwﬁ‘am"”i'
(3-{4-[ 3- netypdiyidacetamiget hyl - pyri di n- 3-yl oxy) - phenyl am no] - 20

ui nazol i n-6-yl }- 23 am e 1-.(1.71-Di . . ,
gt 1" e RO e PR DR o -6
-yl }- prth- Premirym)rest hyl - urea; and the pharmaceutically acceptable salts,
prodrugs and sol vagesine!1-daxfiier egoiadg  CONPEIBamthyRS (d-metyl@yidties-gioryed
O e by 1531 53R YERR) Dy PO NS o7 oL T2, 2 VO 03045939
by reacting a corpbiHuireymptyirpyirelidpe:tgarbgeylic.acisy (A [3crethtufratelvipyidins 5
hal i de and >§-Eylcﬁ§)-|§{éﬂyléﬁ1iﬁd]%uﬂ&dieéjylﬁlﬁ@pb%ylf-é)ﬁiﬂé«l| al, with a conpound of
formila 151 0 2-Dimethylamino-N-(3-{4-[3-methyl-4-(pyridin-3-yloxy)-phenylamino]-quinazolin-6-yi}-
prop-2-ynyl)-acetamide;
E-N-(3-{4-[3-Methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-allyl)-
methanesulfonamide;
Isoxazole-5-carboxylic acid (3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino}-
20  quinazolin-6-yl}-prop-2-ynyl)-amide;
1-(1,1-Dimethyl-3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-
yl}-prop-2-ynyl)-3-ethyt-urea;
and the pharmaceutically acceptable salts, prodrugs and solvates of the foregoing
compounds.
25 In one preferred embodiment of the present invention, the compound of formula 2



OR3 R1L H(RPE wherein R, R3, R', and p are as defined for formula 1.
In one preferred enbodi nent the processes of present invention used to nake
conpoundswofozbemsul a 1, wherein X is Br or |, R4 is -C=C PCRIBRIA0YT- RO, or
-C=C- (CR16R17) kR13 15 and said reaction is carried out in the presence of
a pall adium or nickel catalyst selected fromthe group consisting of

Pd( OAc) 2, Pd2(dba)3, PdCl 2, Pd(MCN) 2C 212-Pd( PhCN) 2Cl 2, PdC12( PPh3) 2,

Pd( PPh3) 4, BnPdCl (PPh3)2, Pd(OQfa)2, Pd(PPh3)2(Qfa)2, PdCl2(dppf),
Pd(acac) 2, Pd2(dba)3- CHCI 3, N (PPh3)4, Pd(dppb), WO 03/045939
PCT/ 1 B02/ 04097 -13 tol-0 o-td NC--PdlZz P\ OCNPd Pd ~ p P\ N5 tol
/\ tol and N C--Pd12 N\ CN | In a preferreprhbodi nent of the
processes of the present invention the pall adggum.catal yst is selected from
the group consisting of Pd(QAc)2, Pd2(dba)3, Pd(PPh3)4 In a nore
preferred enbodi ment of the processes of ¢ ggnt invention the 10

pal | adi um catal yst is selected fromthe M :
Pd(PPh3)4. In a preferred enbodi mént of the processe8 of the present
invention the ligand is selected f# e~y oup consisting a pol yner bound
phosphine, P P PPh2 Fe

2
5
; (R
is prepared by reacting a compound of formula 2A
Y
X
~N
J
f N 2A
(R
wherein Y is a halide and X, R® and m are as defined for formula 1, with a compound of formula
10 E
OR®
1
R 11
H (RY),
E

wherein R', R®, R", and p are as defined for formula 1.
In one preferred embodiment the processes of present invention used to make
compounds of formula 1, wherein X is Br or I, R* is -C=C-(CR"R")-R’, or -C=C-(CR"R"")R"
15  and said reaction is carried out in the presence of a palladium or nickel catalyst selected from the
group consisting of Pd(OAc),, Pdx(dba)s, PdCl,, Pd(MeCN),Cl,, Pd(PhCN).Cl;, PdCIz(PPhs),,
Pd(PPhs)s, BNPACI(PPh;),, Pd(Otfa),, Pd(PPhs),(Otfa),, PdCly(dppf), Pd(acac),, Pdz(dba)s-
CHCl3, Ni(PPh3),, Pd(dppb),



PPh2 15 2-net hyl -2' - (di cycl ohexyl phosphi no) bi phenyl ,

2-di met hyl am no-2' - (di cycl ohexyl phosphi no) bi phenyl, and P(R22) 3, wherein
each R22 we 094039 045939 PCT/ | BO2/ 04097 -14 5 i ndependentricy/iBed/@os7ed from
t he group consisting of 2-nmethyl-2'- (dicyclohexyl phosphi no)bi phenyl,

2-di met hyl am no- 2' - (di cycl ohexyl phosphi no) bi phenyl, phenyl, o-toluyl, Ow,
and furyl, In a nore preferred enbodi nent3-of the processes of the present
invention the ligand is selected fromthe group consisting of PPh3,
P(o-Tol )3, P(o-OwePh)3, P(2-Furyl)3, PP 10, and PPh2 Iftf Fe PPh2 1In a
nost preferred enbodi nent of the processes of the present invention the
ligand 1is selected fromthe group consisting of 9Ph3, P(o-Tol )3, and
P(2-Furyl)3. 15 1n a pnefe&re@ enbodi ment of the processes of the present
he group consist1nd\gL4@L Al (R20) 2,

i nvention Mis sel \/f@

Sn(R21) 3, MW anf X mher%i base i st _sél eched fromthe group
consisting of (R B 2N\H, RNH% Cx3, &P\, CR, wherein Qis
sel ected fromthe grfoup ¢ i Bf ) 4N, Na, K)_Cs,/ Cuy~Td, and Ca, and

0
wherein each Ris independe%flymdb gcted from H, Cl- Cb\ al yl,
-(CR1IR2)t$C6- C10 aryl), and'20 -fCRlRZ)t(4 to 10 nenber het er ocyclah¢) ,
whereint is ansinteger fromO to 5, 1 or 2 ring carbon atons of the
het erocyclic group are optionally substituted with an oxo (=0 noiety, the
al kyl , aryl nd\ﬁg&qrocyclic noi eties of the foregoing R groups are
optionally sibsyitied with 1 to 3 substituents independently selected
fromhal o, cyanpo, niXro, -NRLR2, trifluoronmethyl, trifluoronethoxy, Cl-C6
al kyl, C2-06 al keny)~§2<C6 al kynyl, and Cl-C6 al koxy, and wherein Rl 25
and R2 are as definigejor formula 1. In a preferrerd enbodi nent of the
processes of the pre&sSent invention the base is selected fromthe group

CO?Si sting Of/ R4Nﬁ}a Fréfdkekd erRQd‘aBﬁeCné Bt b, prddegdiEtor tHeFBraduht invdrtiB the @aliadiddD
03/ 045939 PCT/1B02/ Q4097 -15 5 a. . .CskE P4 RPO4, NaOAc,
DABCO, and EHP RAETN 5] REFRABTPIRET PolCACR: paoBel o pOFRHA)
In a more preferred embodiment of the processes of the presnt invention the
10  palladium catalyst is selected from the group consisting of Pd(OAc), and Pd(PPh3),.
In a preferred embodiment of the processes of the present invention the ligand is

selected from the group consisting a polymer bound phosphine,

PPh,

v
&

2-methyl-2'-(dicyclohexylphosphino)biphenyl,

15

2-dimethylamino-2'-(dicyclohexylphosphino)biphenyl, and P(R*)s, wherein each R# is



wherein each Ris independently selected fromH, Cl-C6 al kyl,
-(CR(err)R(err))t(C6-C10 aryl), and -(CR(err)R(err))t(4 to 10 nenbered

het er ocycWoap/o4saberein t is an integer fromO to 5, 1 or Z2CTiIRE/040%r bon
atons of the heterocyclic group are optionally substituted with an oxo (=0
noiety, the alkyl, aryl and heterocyclic noieties of the foregoing R
groups are optionally substituted with 1410 to 3 substituents independently
sel ected fromhal o, cyano, nitro, -NRLR2, trifl uorom ethyl,
trifluoronethoxy, Cl-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, and Cl-C6

al koxy, and wherein R  and R2 are as defined for fornula 1. In a preferred
enbodi merst  addepéraieptycestee foro fhetgraypgorsaisting ofi2qvethit-2on t he base is sel ected
fromthe gr - lotEsdbhospHidd)bikkR0HHhényl, TI OH,
15 Ba(OH) 2, Q%%fﬁﬂe%@ﬁgﬂ gﬁfﬁ"“ﬁl‘cﬂm rQ,M?nO s R @%cm rises)
Na3PO4, Na.2 1o YABCO, 1, 8- (di et hyl ani no) napt hal ene, RANF, R4ANCI,
and RANBr V\/nerel nneamhe Prefegred enndmlmenﬂeﬁthbprosedsesofetie presant Hvermn(t@liaﬁn@yl

- (CR(err) R2)¢ ée%tegjf%n%gbr)oup @Jggstm%%ﬁ?-) bo4ohOpdlombEyDB[LELpet er OCyC| i C)
wherein t is aninteger , or 2 ring carbon atons of th

het erocyclic group are qQpti oaal ted with an oxo (=0 noi ety, t he
al kyl, aryl and 20 het€ » the foregoing R groups are
optionally substituted uents i ndependently sel ected
from hal o, cyano, nitro ' oronet hyl, trifluoronethoxy, Cl-C6
al kyl, C2-C6 al kenyl, , md Cl C6 al koxy, and wherein R and
R2 are as defined £8 AT . preferred enmbodi nent of the

i \ ys 25 selected fromthe group
|, CdCl, CsF, RANF, R4ANC,
RANBr, K2CO3, Na3PO4, Na2HPQ®X and 1, 8-

(di met hy] am no) napt hal ene, a—each Ris ind pendent ly selected fromH,
Cl- C6 a|18/|, -(CRR2)t(C6-Clo aryl), and - (CF?‘a )t(4 to 10 nenbered
heterocyclic), whereint is an integer fromO to 5 1 or 2 ring carbon
atons of the heterocyclic group are op Iy substituted with 30 an oxo
(=O noiety, the alkyl, aryl and het ¢ . prel,i es of the foregoing R
groups are optionally substituted w 0 3 substituents independently
selected fromhalo, cyano, nitro, -NRR2, trifl uorom ethyl,
trifluoromethoxy, Cl-C6 alkyl, C2-C6 al kgnyl, C2-C6 al kynyl, and C1-C6

al koxy, and wherein Rl and R2 are as dejined for fornula 1. In an even nore
preferred enbodi nent of the processes of the present invention the 35 base
is selected fromthe group consisting_g t3N Me2NEt, K2CO3, Na3PO4 and
NaOAc. In a preferred enbodi nent of @ 3 a5 Of the present invention
the reaction is <carried out in a sC g sel ecteé fromthe group

consi sting of toluene, benzene, xylene, dinethylformam de,

di net hyl acet ani dégn adiask preterred eanmyw of the Rrecesse® PP presen invgption the ligand

met hyl pyrrol; Qénémesorrpth hr)’&o'ﬁb'ﬂstfr@ﬂ fien,, Biohmihh enyeirang, CH2CI 2, CHO 3,
c CHZCHZCl N(Cx - In a precz%GerrecJ erXbc)dln’\enNgP t%e p¥oc)e ses o?gnem ée[eH{ %§enttgl'? F\Aelg selected
from the group consisting of H, A(R®),, Sn(R*')s, MgW, and ZnW and wherein said base is

selected from the group consisting of (R)sN, (R).NH, RNH,, QX, Q,COs, QsPO,, QO.CR,

wherein Q is selected from the group consisting of (RN, Na, K, Cs, Cu, Cd, and Ca, and

wherein each R is independently selected from H, C;-Cs alkyl, -(CR'R?)(Cs-Cyo aryl), and

20 -(CR'R%)(4 to 10 membered heterocyclic), wherein t is an integer from 0 to 5, 1 or 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, C,-Cg alkenyl, C»-Cs alkynyl, and C,4-Cg alkoxy, and wherein R’

25 and R? are as defined for formula 1.
In a preferrerd embodiment of the processes of the present invention the base is
selected from the group consisting of R,NF, RsNCI, RyNBr, EtsN, Me NEt, iProNEt, CuBr, Cul,



WO 03/ 045939 PCT/1B02/04097 -16 5 In a nore preferred enbodi nent of the
processes of the present invention the solvent selected fromthe group
consi st i mngoaB/osBuene, di net hyl f ormam de, di met hyl acet am @€T/1Be/@rReme,
tetrahydrofuran, acetonitrile, N-nethylpyrrolidinone, dinethoxyethane,

Cl CH2CH2Cl, N(Cl-C6 al kyl)3, N(benzyl)(err) and m xtures thereof. In an
even nore preferred enbodi nent of the pri®cesses of the present invention
the 10 solvent is selected fromtetrahydrofuran, dioxane, dinethoxyethane,
di met hyl f ormam de, di net hyl acetam de, and m xtures thereof. In a nost
preferred enbodi nent of the processes of the present invention the solvent

i s tetrathydresiGhiGER, KeEseNasPEy NaaHRGet N?@AQ)PP{B@PF an ti-dtimethylerainjingeaane. | n a
preferred enpeeiimesin Rfis tnlaaaeaaawsa@c&ed)fmmhe Qresant, -(ORVRY{Can, ahe, seACt i on

is 15 carri t ature froma out . 25C t b 75C.
In a pref err&gqﬁ% g)ﬁggﬁ’tem re? h%terﬁfyc?éc ‘g%‘ggg 't A 'nperggr p %tﬁ\c}-’eﬁt&cﬁlnr&%
B(R 9) 2 and cawkioe gtoms of tiedetgepskclic srogmare@pmamyrsymtttu@ \g&mﬂ'pxe@@ﬂ@q@mgh%f

R) 3N, (R)2 i | 1SU
GEN L p%"z?”' %@d%@lc%@ﬂes@ﬂ@&@?ﬁm RLp2 D ABHARR Qﬁ%ﬁgﬁ%oup

C
consi stity d? 3 BPaiueng '”dRpeneﬁ”t"'QOﬁeCteﬁ?mﬁ‘nBa'@a 3"’55?10[1 eﬁ'g “%rg?':'ﬁt
i ndependent Ityflusehrettoey] Cf1Cg ik, CLls- dBGnal €y Cs alk)(n@RarRZO}&@mkdXSLOang_Wlepem &hd

-(CR R2) 1(45"&%2;'% ég@g%ﬁ%fgpﬁmgqocycl ic), whereint is an integer fromO

to 5, ri nq carbon a t he heterocyclic group are optionally
subst i t uted withla@ g6 f?"-@))“’?ﬁﬂ‘%‘f ;Qf thenerogasgeA of the )Pfesﬁ?fdnvq'?éct”eV‘Sa?é‘F it
nmoi eti es of sbldeed AOROHE @@u;Rc@fthr[gSofa‘laDEDmamlNapl-slkm{ LIOUH, eeh(@W)b, ITIRHE 0 3

substi t e t I , t trifl
or om ety BATERN AL PENECTER, CLOBACE CRe. (8 KB Ph Neo Bk ERo.!
al kynyl , and“a@Bcc%A%QCRdxiy dmzﬁﬁvﬂam*r@mpﬁa'we NG RBClpred %#deh?fﬂ'e&a%'ﬁ is
formula 1. |ﬁbe§é}ﬂbh@rse$dé&,elffdnc Hem?@ghmnt-(cxwm),t@ @5 @%ss.&s -CR'R*@ tor @sent

i nvention the a r d of
or il a5 vittamerpattio) WREEH 1 d hidoBlERRD B Mo £AG! el BT
- (CR16R17) kR&@rchchs é!f%@t arel obtianalyt $vdstiuted wite AsPOt FRY metﬂohe EKANRITY E)R15,
;_lcc:'jé’c\lﬂg%lNHSﬂogeteﬂi& lic gh@éﬂlé%% BRI R §@LSs 'é'@-@&ldad A ARG RIEd with 1 to 3NH2
ar e prepare
M h a compBeear PAPRIPEL R £OM P EBDRIE™: ooy CBSRYS MV ARBELT vel y.
| n anot her dyfieciomethoeriGotls Ayl CcFs afenylpEnCedkyyl, afd €Hes iaxy.cantd Whﬁﬁﬁéh'[*l on

the conmpoundy Rt 2k dbind for kPmis §par ed by reacting a conpound of formula 2
with a conpound of 35 fornula M C=C-(CR18RL7 )kR13 wherein - CR18R17 kR13

i s selected from'" REOHRSEETeLHYCdMeRLR e Preges éerRyesentinygs and
- CH2NHC@3R1 5etatted €bm tsa bdupl2essSEid2ofHENO MRLSE, Immmm5C8ﬁ(ﬂ4NF

H2C=CCH2NHCRLRAP aRKET REESY bXalFR5iCt | RgHPE; CORRIAC, Widdbco, and 18-
(dimethylamino)napthalene, wherein each R is independently selected from H, C,-Cg alkyl,
-(CR'R?)(Cs-C1o aryl), and -(CR'R?)(4 to 10 membered heterocyclic), wherein t is an integer
from O to 5, 1 or 2 ring carbon atoms of the heterocyclic group are optionally substituted with

30 an oxo (=0O) 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, C,-Cs alkenyl, C,-Cg alkynyl, and C4-Cs
alkoxy, and wherein R' and R? are as defined for formula 1.

In an even more preferred embodiment of the processes of the present invention the

35 baseis selected from the group consisting of Et;N, Me,NEt, K,CO;, Na;PO,4 and NaOAc.

In a preferred embodiment of the processes of the present invention the reaction is
carried out in a solvent selected from the group consisting of toluene, benzene, xylene,
dimethylformamide, dimethylacetamide, dioxane, tetrahydrofuran, acetonitriie, N-
methylpyrrolidinone, dimethylsuifoxide, dimethoxyethane, CH,Cl,, CHCIs, CICH,CH,CI, N(C;-

40  Cg alkyl)s, N(benzyl);, and mixtures thereof.



a conmpound of formula ClIC(O R15, ClISO02R15, or CI CO2R15, respectively. In
one preferred enbodi nent of the present invention the conpound of fornmula 3
WO 03/ 045889386Gbs4 BO2/ 04097 -17 R4 AN N 3 5 (R5)mis pcappoxdodyy
reacting a conmpound of formula A° X N3A (R5)mwherein X is a halide, A
R5, and mare as defined in claim1 with a conpound of fornmula MR4, 10
wherein R4 and M are as defined in clairmbi. In one enbodi nent of the
processes of the present invention the conpound of fornmula 1 is prepared,
wherein Xis O, wherein R4 is -C=C (CRL6R17)t-R9, or -C=C (CR16R')kR13,
wherein Mis B(R‘ 9)2, and said reaction is carried out in the presence of a
catal yst,5 | i gand, Inlbasase prafected emniasinoent ofiee erospserstah pstresent igveniipn thsalventand

sol vent is sgldeelefbrh rtﬁéngréu‘é eaﬁ.sfm‘g b foifenb) Q?Meﬂ@lf&ﬁm@hmfé drhthyRRbtemmet al yst
S Pd2(dba)3 or

(di cycl ohex 'c&ﬁ% ﬁ%[aﬁbr%rgfpﬁﬂ,em}omtrge ‘N- methylpyrrr;)rfsdt noXe c? methoxyethane CICHCH.CI,
2- di et hyl am(GQCZélkjl)gllN:(yehlzy)hemcydnqxtmmsMBrM) bi phenyl, and P(R22)3, wherein

R22 20 is select, I > .
(di cycl ohexyl hosﬁ% fﬁg Eg r%U%H&)Q&r%larﬁto'f the pgce%sgﬁth@ pkkbnt irdeRtRh id -

2- di net hif arf° G’JtZ's felfc F‘Bﬁéﬁtﬁhp‘l’f%ﬁﬁm AGyepEmaoyetiang. fipedvifamagidget eg
fromthe gr alifethfdteiariidenghdahixt(fes HereohPCC3, M3PO4, and MX, wherein each R

i 5 i ndependent | y |§%6r%%{;§‘gf ré@%@dlm%%t thea;L ?cyelssm_& ggnd?s)ef'tt( iffdnfehdn@dlehy and

-(CRR2)t(4 to eterocy I's an 1nteger fromO
to 5 1 or isztetrawgro&aarbwateapmw‘e@frﬁférah&r@fwaew Vatelgr oup are optionally
substituted W thnamnprérsieed eriBodifRhebfithe procesabdoflthe pieyént atventios tier @agtioh i

et Eour S MBal AR B BHE Ry st Luted Wih L Lo 2
trifluoromnethyl, 188 Ptqf¢ffeld19mb9¢mle'hfd>ky‘e POrees®s &f ‘R?PFGSEIEJ'US"@P%'ﬁﬁ(R Jeendos
al kynyl, an%h@ﬂelr%ucﬂia'é@?é)éelect@@ﬂorﬂmrgﬂiua cbHsishiglofiR)R] (&) N6, REF], Dadcho1n 8-
formula 1, vher g M inspthgeraC b%9Q,c0, QPO QHPO., QO;CR, QOH, and QOR, wherein
Q is selected from the group consisting of (RN, Na, K, Cs, Cu, Cd, and Ca, and wherein
20 each R is independently selected from H, C4-Cy alkyl, -(CR'R?)(Ce-C1o aryl), and -(CR'R?)(4
to 10 membered heterocyclic), wherein t is an integer from 0 to 5, 1 or 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,
25 trifluoromethoxy, C4-Cs alkyl, C,-Ce alkenyl, C,-Cs alkynyl, and C;-Cg alkoxy, and wherein R
and R? are as defined for formula 1.

In another specific embodiment of the processes of the present invention the
compound of formula 1 is prepared by reacting a compound of formula 2 with a compound of
formula H-C=C~(CR'"R")R" wherein -(CR"®R"),R" is selected from the group consisting of

30 -CH,NHC(O)R', -CH,NHSO,R', and -CH,NHCO,R'"® wherein said HC=CCH,NHC(O)R",
HC=CCH,NHSO,R", and HC=CCH,NHCO,R"® are prepared by reacting HC=CCH,NH, with
a compound of formula CIC(O)R'®, CISO,R'®, or CICO,R®, respectively.
in another specific embodiment of the processes of the present invention the
compound of formula 1 is prepared by reacting a compound of formula 2 with a compound of
35 formula M-C=C-(CR"*R")R" wherein -(CR"®R')R" is selected from the group consisting of
-CH,NHC(O)R", -CH,NHSO,R"®, and -CH,NHCO,R'® wherein said H,C=CCH,NHC(O)R",
H,C=CCH,NHSO,R" and H,C=CCH,NHCO,R" are prepared by reacting HC=CCH,NH, with
a compound of formula CIC(O)R'®, CISO,R"®, or CICO,R", respectively.
In one preferred embodiment of the present invention the compound of formula 3



fromthe group consisting of Na, K, Cs and X is halide, and said solvent is
WO 03/ 045939 PCT/1B02/ 04097 -18 5 selected fromthe group consisting of

t ol uene, wenBem®39 xyl ene, DVE, acetone, di oxane, DVF, DVRCI/IBMAM40gmd ACN;
or (ii) said catalyst is selected fromthe group consisting of Pd(OAc) 2,
PdCl 2, Pd(MeCN) 2CI 2, Pd(PhCN) 2Cl 2, and PdCl2(PPh3)2, said ligand is Ph4PX
10 wherein X is selected fromthe group-i€ensisting of C, Br, and I, said
base is NaOAc or NN dinethyl glycine, and said solvent is selected fromthe
group consisting of DM, DVAC, water, dioxane, THF, ACN, and NWP; or (iii)
said catalyst is selected fromthe group consisting of Pd(OAc)2, PdCl 2, 15
Pd(MeCN) 2CI 2, and Pd(PhCN)2Cl 2, said ligand As P(OR)3, wherein Ris
selected fromthe group consisting Rk Et, i Ph, 2,4-dit-BuPh, and Ar,
said base is selected fromthe group SN of (R)4N, M2CO3 and MXR2CR,
wherein Mis selected fromthe group ing of Na, K, and Cs, wherein
each R is independently selected fro Cﬁgal kyl, -(CR R2)t(C6-C10
aryl), 20 and -(CR R2)t(4 to 10 merrberg het@rocycBi c), whereint is an
integer fromO0 to 5 1 or 2 ring car(Poh, atons of the heterocyclic group
are optichally substituted with an oxo (=O noiety, the alkyl, aryl and
het er ocycl i ds pspared ysreaching a pempaypéefderaylaR gr oups are optional |y substituted
with 1 to 3 substituents independently selgcted fromhalo, cyano, nitro,
-NR R2, trifluoronmethyl, 25 trifluggonethoxy, Cl1-C6 al kyl, C2-C6 al kenyl,
C2-C6 al kynyl, and Cl-C6 al koxy, anyg Q. R and R2 are as defined for
formula 1, and said solvent is sel ef fron{\lt he group consisting of DWVF,
DVAC, water, dioxane, THF, ACN, and or..30 (iv) said catalyst is

sel ected fromthe group consisting of ol-N o-1 8A0 QPO Ir tol \ tol WO
03/ 045939 PCT/ 1 B02/ 04097 -19- N PdI(RE’)>I1 ----NCN

wherein X is a halide, A, R®, and m are as defined in claim 1 with a compound of formula MR*,
10  wherein R* and M are as defined in claim 1.

In one embodiment of the processes of the present invention the compound of
formula 1 is prepared, wherein X is Cl, wherein R* is -C=C-(CR'"R")-R°, or -C=C-
(CR™R")R", wherein M is B(R"),, and said reaction is carried out in the presence of a
catalyst, ligand, base, and solvent, wherein catalyst, ligand, base, and solvent is selected from ‘

15 one of the following groups:

(i) said catalyst is Pdj(dba); or Pd(OAc), said ligand is 2-methyl-2'-
(dicyclohexylphosphino)biphenyl,
2-dimethylamino-2'-(dicyciohexylphosphino)biphenyl, and P(R?)s, wherein R%

20 is selected from the group consisting of C;-Cs alkyl, 2-methyl-2'-
(dicyclohexylphosphino)biphenyl and
2-dimethylamino-2'-(dicyclohexylphosphino)biphenyl, said base is selected
from the group consisting of (R)sN, M,CO;, MaPO,, and MX, wherein each R
is independently selected from H, Cy-Cs alkyl, -(CR'R%){(Cs-C1o aryl), and

25 -(CR'R?)(4 to 10 membered heterocyclic), wherein t is an integer from 0 to 5,
1 or 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,

30 trifluoromethoxy, C;-Cs alkyl, C»-Cs alkenyl, C,-Cg alkynyl, and C,-Cg alkoxy,
and wherein R' and R? are as defined for formula 1, wherein M is selected

from the group consisting of Na, K, Cs and X is halide, and said solvent is



5v, and NCC/- -Pd12 N/CN Nr wherein said ligand is P(R22)3, wherein
R22 is selected fromthe group 10 consisting of Cl-C6 al kyl,

2- met hyl -wo-08@i®yc| ohexyl phosphi no) bi phenyl and PCT/IB02/04097

2- di met hyl am no- 2' - (di cycl ohexyl phosphi no) bi phenyl, said base is (R)4N or
M2CO3, wherein Mis selected fromthe group consisting of Na, K and Cs,
wherein each R is independently selectedt&romH, Cl1-C6 al kyl, -(CR R2)t (C6-
Cl0 aryl), and -(CR R2)t(4 to 10 nenbered heterocyclic), whereint is an 15
integer fromO to 5, 1 or 2 ring carbon atons of the heterocyclic group are
optionally substituted with an oxo (=O noiety, the alkyl, aryl and

het erocychi c noi et i essactadhison othe gavurgcdRsigingupls tO&reee,ob%nzewapwn@uBMEn tuted
with 1 to 3 substituegdetonendegendent |pvsel emhiad, f rampPhal aad CYABN; Nk r o,
-NR R2, trifluoronethyl, trifluoromethoxy, Cl-C6 al kyI , C2-C6 al kenyl,
C2-C6 al kynyl, and 20 Cl1-C6 al koxy, and wherein R and R2 are as defi ned
for fornula 1 and(isai dsaid chtalpsit is i ®lestell 6otre thef growp tchrsisiin@ o RsEPAD)s tRdGdy. of

tol uene, benzene, xylepgyec PIGhENfc, D PBELEPHE, AGgernd. PHBX, and
(v) sald cat alyst is Pd (gb ZBb sa(?d )lecz' IS Lf( % (;% sald ‘base is

(R) 4N or 1925 M2CCB, whWPesein XN# f«%e%@ﬁ@& %iQPF%ﬁ‘?’Fﬁ ”gg?fcﬁ!.pa %n?s'l I bRFedt Na,
K, and Cs, wherein eaRdDA orSNN rddmm@(yanélapdsenbe@tvem i$ selectéd frdbd tHeGgraliky| ,

-(CRR2)t(C6- C,0 aryléonsu?tnlgmof( BﬁFR?M& %&‘éﬂ?efﬁﬁ' Reker, R&V:@wcbp

wherein t is an integer rlng carbon atons of
het erocyclic group are optionally substituted with an oxo (=0 rml ety, t he
al kyl, aryl and hgier oir bataly0s neeieeted Gfbnﬂfhet freud @oeipting) @f RAGDAULD Pddl,e

opti onal |1é/ substi t ut eq:, ﬁlﬁlﬂtﬁoa’% Pg(l#P %hds "bQQegeFWt |th ee;,{ ngtlsed

from hal 0; cyano, nitro, Cl- Co6
al kyl, C2-C5 al kenyl, sefected f@mpﬁgaroupa‘mlsm @35‘0&59‘@9%@73“802?@4%9%“ 20 5

- C6 al koxy, and wherigiss iRsel ok fréhn aiecgratp Eerfsistvfoff ®),N, .00, and MGCR, sai d
O S el eated A 320 BORE! LB% Blnshhl'S I, KOERFEL Suneltd e

DVE, acetone, D oxane, )
each R is independently selected from H, C,-Cs alkyl, -(CR'R?)}{(Cg-C1o aryl),

20 and -(CR'R?)(4 to 10 membered heterocyclic), wherein t is an integer from 0
to 5, 1 or 2 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 groups are optionally substituted with 1 to 3 substituents
independently selected from halo, cyano, nitro, -NR'R?, trifluoromethyl,

25 trifluoromethoxy, C,-Cs alkyl, C>-Cs alkenyl, C,-C¢ alkynyl, and C4-Cg alkoxy,
and wherein R' and R? are as defined for formula 1, and said solvent is
selected from the group consisting of DMF, DMAC, water, dioxane, THF,
ACN, and NMP; or

30 (iv) said catalyst is selected from the group consisting of

7/

/\

tol-g ool



I n one enbodi nent of the processes of the present invention the conpound of
10 formula 1 is prepared, wherein Xis chlorine, R4 is -C=C (CRL6R17)t- RO,
or -C=C (WwBbBmIPBR13 and Mis H and said reaction is carpPcadB@i409m t he
presence of a catalyst, |ligand, base, and solvent m xture conprised of one
of the following: (i) said catalyst is Pd2(dba)3 or Pd(QAc)2, said |igand
is 2-nmethyl-2"- 15 (dicycl ohexyl phosphi 18 bi phenyl ,
2- di met hyl am no-2' - (di cycl ohexyl phosphi no) bi phenyl, and P(R22)3, wherein
R22 is selected fromthe group consisting of Cl1-C6 al kyl, 2-methyl-2'-
(di cycl ohexyl phosphi no) bi phenyl and
2-di met hyl am no-2' - (di cycl ohexyl phosphi no) bi phenyl, said base is sel ected
fromthe 20 group consisting of M2CO3, MBPOX4i and MX wherein Mis sel ected
fromthe group consiﬂiiﬁg}ngNa, K, Cs, and (R)4N, wherein each Ris
i ndependent |y sel ect edlf rdm Cl-C6 al kyl, -(CRR2)t(C6-Clo aryl), and
-(CR R2)t(4 to 10 nenbered heterocyclic), whereint is an integer fromOoO
to 5 1 or 2 ring carbon tonppbﬂr%he het erocyclic group are optionally
substituted with an oxo (=0 Nwigty, the alkyl, aryl and heterocyclic 25
noi eties f the foregoing R g s aredoptionally substituted with 1 to 3
substituents independently selected from halo, cyano, nitro, -NRLR2,
trifluoronmethyl, trifluoromethoxy, Cl-C6 al kyl, C2-C6 al kenyl, C2-C6
al kynyl , and C1-C6 alkoxy, and wherein R and R2 are as defined for
formula | and said sol h& is selected fromthe group consisting of
t ol uene, benzene, xyl he,c ; acetone, Dioxane, DWF, DVAC, 30 NWP, and
ACN, or (ii) said catarygt is\selected fromthe group consisting of
Pd(QAc) 2, PdCl2i Pd(Me 2C Pd( PhCN) 2C12i and PdC12(PPh3)2, said |igand
is Ph4PX, wherein X is se€ téa"fron1the group consisting of C, Br, and
|, said base is NaOAc or NN i met hyl gl yci ne, and said solvent is
selected fromthe group consisting DVF, DVMAC, water, dioxane, THF, ACN,
and NWMP; or (iii) said catalyst is selected fromthe group consisting of WO
03/ 045939 PCT/ | B02/ 040@@rein- 8did ligaid 5 B, Ovhe@in RF Rdselgdted from the \greys)

10 consisting of C4-Cg alkyl, 2-methyl-2'-(dicyclohexylphosphino)biphenyl and

2-dimethylamino-2'-(dicyclohexylphosphino)biphenyl, said base is (R)sN or
M,CO,, wherein M is selected from the group consisting of Na, K, and Cs,
wherein each R is independently selected from H, C4-Cs alkyl, «(CR'R?)(Ce-
Cyo aryl), and -(CR'R*)(4 to 10 membered heterocyclic), wherein t is an

15 integer from 0 to 5, 1 or 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, C,-Cs alkenyl, C,-Cs alkynyl, and

20 C;-Ce alkoxy, and wherein R' and R? are as defined for formula 1 and said
solvent is selected from the group consisting of toluene, benzene, xylene,
DME, acetone, Dioxane, DMF, DMAC, and NMP; and

v) said catalyst is Pd,(dba)s, said ligand is Ligand 4 or 5, said base is (R)4N or

25 M,CO,, wherein M is selected from the group consisting of Na, K, and Cs,
wherein each R is independently selected from H, C;-Cs alkyl, -(CR'R?*)(Cé-

Cyo aryl), and -(CR'R®(4 to 10 membered heterocyclic), wherein t is an

integer from 0 to 5, 1 or 2 ring carbon atoms of the heterocyclic group are

optionally substituted with an oxo (=O) moiety, the alkyl, aryl and heterocyclic

30 moieties of the foregoing R groups are optionally substituted with 1 to 3
substituents independently selected from halo, cyano, nitro, -NR‘Rz,

trifluoromethyl, trifluoromethoxy, C4-Cs alkyl, C,-Cg alkenyl, C2-Cg alkynyl, and



5N /CGPd12 N/QN-and C\N\ C-0- Pdi12 NN/QN ~-1j 10 said base is
NaQAc, Bu4NBr, hydrazi ne, or NaOCHO, and said solvent is selected fromthe
group corwpDIBi#Y34 ol uene, benzene, xylene, DME, acetone, PCOABMAN40DNVF,
DVAC, and NWP; and 15 (iv) said catalyst is Pd2(dba)3, said ligand is O (N
N\// ON2C' or said base is selected fromthe group consisting NaCQAc,
Bu4NBr, hydrazi ne, and NaOCHO and WO 03/4945939 PCT/ | B02/ 04097 -22 5 said
solvent is selected fromthe group consisting toluene, benzene, xylene,

DME, - acetone, dioxane, DWF, DVAC, and NWVP. In one enbodi ment of the
processes of the present invention the conpoynd of fornmula 1 is prepared,
wherein X% is chlorine,CF&% an@xy,@ﬂcw(@ma%a)wﬂigre @y defigeeCfo( orRER1.791ERES 10

and Mis Sn(R)3, said JRaqti Qaeétéd ﬁ%rth@groewcohsrsuﬁ@ef RILBRE HeRzeRb, Rlene,

catal yst, ligand, base, and sol yent nixtu n said catalyst is
Pd2(dba)3 or Pd(QAc) 2, D'ﬂ%uaﬂetP”eng‘i’da’]e DMFF@%@ a/ﬁ@Pel n R22 is selected

fromthe group consisting of Cl1-C6 al kyl, 2-nethyl-

(di cycl ohexyl pho o)
2- di net hyl am no- ;Hm gl%nbdg pﬁﬁ%&; % g‘?sr% efsneé i th resent mvenn%? thgs?n}f;gl:%del?fgct ed

fromthelQr cf&'ﬁ‘%h@ﬂ’éqpﬁﬁ‘f@ vgteraipdisEh ONB‘P@L is ‘Qﬁ:r(Q%dGRWR WA TRV 3R 5
sel ected framdtNne 1gaclgaic @astiodtis Bari@f odNan thi,présenceadich aRIyéi\jiganldebasenamhch R

[ ?C;?n%;)??gest%kl P{‘d""?r@'%%@?‘%%e‘g gfocmelalfthghg&n&l kyl, -(CR R2)t(C6-C10 aryl), and
(i) said catalyst is Pdy(dba); or Pd(OAc), said ligand is 2-methyl-2'-
15 (dicyclohexylphosphino)biphenyl,
2-dimethylamino-2'-(dicyclohexylphosphino)biphenyl, and P(R%);, wherein R*? is
selected from the group consisting of Cy4-Cs alkyl, 2-methyl-2'-
(dicyclohexylphosphino)biphenyl and
2-dimethylamino-2'-(dicyclohexylphosphino)biphenyl, said base is selected from the
20 group consisting of M,CO;, M3PO,, and MX wherein M is selected from the group
consisting of Na, K, Cs, and (R),N, wherein each R is independently selected from H,
C4-Cs alkyl, (CR'R?)(Cs-C1o aryl), and -(CR'R*)(4 to 10 membered heterocyclic),
wherein t is an integer from O to 5, 1 or 2 ring carbon atoms of the heterocyclic group
are optionally substituted with an oxo (=O) moiety, the alkyl, aryl and heterocyclic
25 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, C»-Cs alkenyl, C»-Cq alkynyl, and C;-C¢ alkoxy, and
wherein R and R? are as defined for formula 1 and said solvent is selected from the
group consisting of toluene, benzene, xylene, DME, acetone, Dioxane, DMF, DMAC,
30 NMP, and ACN; or

(i) said catalyst is selected from the group consisting of Pd(OAc),, PdCly,
Pd(MeCN),Cl,, Pd(PhCN),Cl,, and PdCl(PPhs),, said ligand is Ph,PX, wherein X is
selected from the group consisting of Cl, Br, and I, said base is NaOAc or NN

35 dimethylglycine, and said solvent is selected from the group consisting DMF, DMAC,
water, dioxane, THF, ACN, and NMP; or

(iii) said catalyst is selected from the group consisting of



het erocyclic), whereint is an integer fromO to 5 1 or 2 ring carbon
atons of the heterocyclic group are optionally substituted with an oxo
(=0 noi ewp,03id3al kyl , aryl and heterocyclic noieties ofrcrthBo¥@negoi ng R
groups are optionally substituted with 1 to 3 substituents 20 independently
selected fromhal o, cyano, nitro, -NRLR 2, trifluoronethyl,
trifluoronethoxy, Cl-C6 alkyl, C2-C6 at#enyl, C2-C6 al kynyl, and Cl-C6

al koxy, and wherein R and R2 are as defined for formula | and said
solvent is selected fromthe group consisting of DVE DVF, DVAC, water,

di oxane, THF, ACN, and NMP. |In one enbodi nent of the processes of the
present invention theagorg@gound fo 25 fornula 1 is prepared, wherein Xis
Br or I, RAis -C= (CQQGR; or C>C>(CR16R17)kR13 said reaction is
carried out int \r-sénde of a,es vst, |igand, base, and sol vent

m xture, wherei i ca alystwls 5 tted fromthe group consisting of

f 2i Pd(PhCN) 2C1 2, PdCl 2( PPh3) 2,

Pd( OAc) 2, Pd2(dba) , P j

Pd(PPh3) 4, Pd(Qfa)2, Pd(P\E/52(¢%f¢)2 PdCl 2(dppf), Pd(acac)2,
Pd2(dba) & CHCl 3, and Pd(dppb), Thid ligand is selected fromthe 30 group
consi sting of PPh3, R(o-Tol)3, P(o-OwPh)3, P(2-Furyl)3, said base is
selected fromthe gfoup consisting of (R)2NH, RNH2, and (R)3N, wherein

each R is indepe |y selected from H, Cl-C6 alkyl, -(CR R2)t(C6-C10
aryl), and -(CR RR)t (%—-%al0 menbered heterocyclic), whereint 1is an
integer fromO t ./1 or\2 ring carbon atons of the heterocyclic group are

optionally substitﬁied with an oxo (=O noiety, the alkyl, aryl and
het er ocycli c noieties of ;Hb\fgkeg0|ng R 35 groups are optlonally
substituted with 1 to 3~%Ubst|tuents i ndependently sel ected from hal o,

cyano, nitro, -NR R2, trl\égg%one hyl!, trifluoronethoxy, Cl1-C6 alkyl, C2-C6
al kenyl, C2-C6 alkynyl, and Cl- al koxy, and wherein R and R2 are as
defined for formula 1 and said solvent is selected fromthe group

consi sting of tolueng, benzene, xylene, dinethylformam de,
dinethylacetanide |oxane, tetrahydrofuran, acetonitrile,

N-nethylpyrrolldl 40 di net hoxyet hane, acetone, CH2ClI 2, CHC 3, and

Cl CH2CH2Cl . ;@39mPCT/IBOZIO4097 -23 5 The present invention also
relates to a conp d of Yhe fornula H C=C-(CR16R17)tR9, wherein each R16
and R17 is independeRtly sele//ed fromH Cl1-C6 al kyl, and -CH2CH, or R16
and R17 are taken tog CH2CH2- or -CH2CH2CH2-; wherein R9 is a
non-aromati ¢ nono-cyclic\ing, a fused or bridged bicyclic ring, or a
spirocyclic ring, whereinSaid ring contains from3 to 12 carbon atons in
which fromO to 3 10 carbon atons are optionally replaced with a hetero

noi ety |Rpependently sel ected from N, 0 S(C»S mhereln ] |s an |nteger from
0 to 2, and -NR -, provided that two at ons, i eties,

atom and a S(O), SAEibEss is MAPAG BuBr, a’h’dfaé'ﬁe S’raﬁaé"rﬁ”%rangﬁa'ﬂl s&i"&'?ﬁ'%ﬁ?ie“é‘ﬁ’ 0
atom are not att aehetle drdup Cohyistih® tahmaé lehbek, widnhj DMEaadtanenDipxaadDMFer ei n

the carbon atoms Qi) and NMP: and

15 (iv) said catalyst is Pd,(dba); said ligand is

o

or , said base is

selected from the group consisting NaOAc, Bu,NBr, hydrazine, and NaOCHO and



said ring are optionally substituted with 1 or 2 R8 groups, wherein each Rl
and R2 is 15 independently selected fromH and Cl1-C6 al kyl, wherein each R8
i s i ndepewoaenbkipssel ected fromoxo (=0, hal o, cyano, ni PC®/IB02/04097
trifluoronethoxy, trifluoromethyl, azido, hydroxy, Cl-C6 al koxy, Cl-Cl10
al kyl, C2-C6 al kenyl, C2-C6 al kynyl, -C(OR6, -C(O OR6, -0OC(O Re6,
-NR6C(O R, -NR6SO2NR R1, -NR 6C(ONR R2; -NR 6C(0O OR7, -C(O NR6R7,
-NR6R7, -NR6OR7, -SM2NR6R7, -S(0OJ(Cl-C6 al kyl) wherein j is an integer
fromO to 2, -(CRR2)t(C6-Clo aryl), -(CRR2)t(4 to 10 20 nenbered
heterocycllc) -(CRR2)gC(O(CR R2)t(C6-Clo aryl), -(CRR2)gCO(CR R2)t (4
to 10 nedrbered tesidesaeptcisiselpsted (r@R R proay @RE.SRHY)QgKOt%D@P@n%?WI))Y'e“e DME,

-(CR R2)t A CR R2) 4bnd Qickbhe, BREISVIAE RghRioCcyClic),

-(CR R2)qS( 0O j (CRIR2) t'( C6- Cl10 aryl) and -(CRIR2)gS(Oj(CR R2)t(4 to 10
menbered heterocyclic), whereinj is 0, 1 or 2, g and t are each
i ndependently an In r‘dnegaﬂbodfnfeon”oﬂ)thbcprﬁqeséesomf tBe rpirersgntCIavebtm toe orespofing hé
net erocycl | GoliRleet ls@Pordfe t\%?eré Pk waorage 8 ilcaenerR7ARE o oppmco@ww

substituted , and ¥ %I E ag & yl
and het & ocEpeIM is %R)@tﬁa@sreeﬂm& ﬁé?a'f”SF aidn Hlj nesey eoef;fscaéﬁl dfg?’] %ﬁ 9 d
substitut ed goivbit rixttie, Wheréibl Bid Edtahnis Pdi(BiskOPE FAEDA)y saibligand nstﬂ’(RZF)amHeedlro

cyano, nitr 2ztr|f| t if a ,

_C(O OR6, - SRR C @"k? thd JES;*’% E@‘mg@e &R € QO 0@7?6 ClL- aI kyl |
C2- C6 al kenynucyo@ZeWhasqbgmﬁgmpheny( cmqqzyidm@lyew‘)a?rﬂ C)VC'O%MP"O@EHW@?'F(‘M to 10
gl;nber ed 30 s'&@!tb%étf)@é@led:t@a f,ron\é\h@][gﬁiuﬁ cbnsisSn@dt M,0DE GBPOS, MOH Shd MX, Wheesrcin |5R6| ;ind

i's independent el ecte rQ
and - )s[e ﬁteg ﬁTgh%r%e?ogastwg,%Eg o yqurcgnuaaléf%wmrg %{35@& qs |%pg&8§ yf Fom
0to 5 1 orselctedt rfeprit &t berCagkyls -(6R' R hEs et éw&c?'&q FERFRdUptoa@ meyprarethal | y
SUbSE Itut e]g ri[@}]etr&y@ﬂ@) QKérelnT6d ar{WbéﬁrYromtd”'@ sah loy b ,rlngl&éfboraaliﬁ}nheﬂtﬁé Betyrotyctic .
noi eties o groups, ar e .o W
T o 5° SubsdRerP SPITTD STaHER 5enchR BRLF sl e, 3RE: b SAD Rkl
“NR R2, tri frhoietiesnabtthg|foregaing Rugoupse Bleosstionaly - s@estwtwwth ik supstituen)s |
Czt Cb al ky n%"ll]d déht?%éiec@&‘ﬂor%a@ﬁ:y&l&ﬁw NRFRzﬁﬁﬂlﬂmlndR?yl trmbﬁamét:\b)@ctlede to a
nitrogen atom (includin n at om or arat e .n en
atoms in pr AHhiefs ?59"@!%1%?1(;6 ﬂfmgraf{dm é{iﬁﬁ‘ofyn?% '&F e = o((r;ef'ln%és{og%ce

-C(O or -SG@muja 'carrd dael dobvkntnis setegiediom the gfoop mnsatlrzn Qf@mDMEM@dNater

het erocyclic Kgxa Tp(gl&éh YnMpcl ude 1 to 3 additional hetero noieties, in
40 addition e nltrogento which said R6, and R are attached, % Iected
fromN NR), o Inapite SEPTHNELSHYS Pegesresnel ggesent hyenors the,campoliadi o o o

atoms, t¥® Somiu™ |serep%de0wﬁélén % iaBo6 AR isnCECACRERNARRS dli rCtCR"RY )& ch
ot her; and t l srea(_R'grll Pt eger M)(r[}'_o %%ﬁ‘f‘éﬁ{ yggﬁ&%d'&%&@nd&&véﬁt%@rtbr@ at es

t d

f?o?nogﬁgugr Zutprem)a@d satalyg) ns)fselweqa(rmgf)ezgrom em}"zg of Jr(ReQ)y. F (R R d’reCC'z gnW
wherein R19 g ;eqbdtﬁr@wcue BAQUPPIGRNSP&PPRG,, 0Pd@tBBN, PARPILIOEKYI
Cl-C10 al kO)éy Izid[pf) P<§?caék é%{%g%skbﬁcﬁ ancp Bd@pgg?esra?d PgaRg séec%gd ﬁgr]hqqef rom

the group c
30 group consnstmg of PPhs, P(o-Tol)s, P(0-OMePh)s, P(2-Furyl)s, said base is selected from the

group consisting of (R),NH, RNH,, and (R)sN, wherein each R is independently selected from
H, C;-Cs alkyl, -(CR'R?)(Ce-C1o aryl), and -(CR'R?)(4 to 10 membered heterocyclic), wherein t
is an integer from 0 to 5, 1 or 2 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
35 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»-Ce
alkynyl, and C,-Cg alkoxy, and wherein R' and R? are as defined for formula 1 and said
solvent is selected from the group consisting of toluene, benzene, xylene, dimethylformamide,
dimethylacetamide, dioxane, tetrahydrofuran, acetonitrile, N-methylpyrrolidinone,
40 dimethoxyethane, acetone, CH,Cl;, CHCIs, and CICH,CHCLI.



Cl1- C10 al koxy, C3-C10 cycl oal kyl, and hal o, wherein R21 is Cl-Cl0 al kyl and
wherein Wis O, Br or |I; wherein each R16 and R17 is independently

sel ect ed Womnk§93€C1l- C6 al kyl, and -CH2OH, or R 16 and RlPcanBo&ken

t oget her as -CH2CH2- or -CH2CH2CH2-; 15 wherein R9 is a non-aronatic
nmono-cyclic ring, a fused or bridged bicyclic ring, or a spirocyclic ring,
wherein said ring contains from3 to 12-4arbon atons in which fromO to 3
carbon atons are optionally replaced with a hetero noiety independently
selected fromN, 0, S(OS whereinj is an integer fromO to 2, and -NR -,
provided that two O atons, two S(OS noieties, an 0 atomand a §é9§é§

moi ety, a® N at onThedesent igveatiogisogelatan tone eamnerathef tamfognye HG=6rCRY

attached di rgeddiy ebd p@agm ﬂvhsehdéyeﬁdaht@ soRktdd Fb G, g awdpesi JoH.bR, &rag'bon
atonms of said w ng ag&ne ti On?ﬁl@% subﬁ Ci_g{:ﬁg with 1 or 2 R8 groups,

wher ei n eac P8R 718 13EN ogether Aydafidett ted fromH and Cl-C6 al kyl,
wherein each R8 |\sheretdabsmjmmtdrwamlmbeybhcflng)m fosey ¢r=uOyigedhadyolic rmaﬂroa

gllt 2320 ;Ir IkI/: %Q@Q&ﬁBXWhe Lihishiy 49@55@% rliyllrom %ztb 49 cafd¥il LR in WhichFromad kPX

R6
RGO k. cpepor mmm‘}%ﬁ"y RSN NP, MORRBORCy ERtY S NP,
]: NR6 R(?) t - N2 Z REBY, wheliNR@R integer Sb?; (oméza% I‘gé;éat):‘déﬁwcimehaltwo 0 r};)tema(rjtawb rs(@eper
rom 0 v Lat Sbf%nd an O
h | i ¢yt tcé@) § t AN
oo I e AT o
- (CR R2) t O @RidRenpere b[.ﬂloﬁé)Iy éﬁBﬁhﬁé’dedltHﬁet@rD(a?Cd;rb@s wherein each R' and R is
) ( CR R2) ?% éd]e % eF? e Vﬁqq;b% ﬁr%l )C C%%ﬁ_){l (Nﬁgfﬁzéa%ﬁ(@ nggi)eRggrftIg%eﬁe&ego 10

menber ed
i ndependent |fsonan><¢ rﬁ’f@gé‘ﬂ'o £yaoem 0"? d' 'fBJOFOE‘eéhOXB tf'f'%?@”&%*ﬂboﬁ?'dat BYfAEo¥f Ci-fre

heL e{ Ofyfl Id OaMB}bé &, I5salid, O 1R alkerye @B, gI(omfs clv(@)'cmfawowml lNR C(ogRV |
supstitute X e a ar
RN e e B3 e e R PR R SRR, &Y

and heter oc
substi t ut ed ﬁlQ)i(C&Cetaﬂ(yB wherelng tis anuintages frpmdbtpéndﬁﬁiﬂ M%@hoeaf!')edCRrPoWH%mQ)

CBé?fc‘);)mgté I Qnerhierdd MRS iiég){ E;R‘kF)ld ng@RWbD@WawISQOPZR%@(O)(@RQZ)‘ @D :?E |
SR ensToec el st p B eI Bt o R Rese 6046, &1
menber ed hetenmaa:e;djieltezqqyclm«a(lcﬁ 'RF)S(QECRIRK(Bt-Sgeny!)f andm QR RO O (ERUF RBe  and

R7 is i ndepel'@)qﬁé]ﬁééfeosﬁlt&%ﬁﬂ) vfh'éFérHj}'i; 0,Glor® qunﬁylare é&md%ﬁé@‘aﬁmﬁegﬁ yl),
and -(CR R2)t(4 nbered heterocycl | o%er from

O Rk e ees P by o of I st JRAES e fsPegP i B8 o
opti onal by sdndsptichaityetibstititéd aith ex oxd 0) netetand thdrelkel &liggnyl, alkyryl, sandl and
heterocycl i %efgp(%c%lfcerﬁo@tfest «E\‘etheffgrres&lﬁa R9 Ogﬁﬁxpgneﬁle %tl&{aﬂ}lﬁ%sﬁ{u%dth' qngl 8y

substituted tituents in endent | el e m hal o '
cyano, ni t r gubstiygenizindependentcielsied fgm halg |°Y?”80P'Hﬂ’etf fi"rt?f&?"e"t!h "@BWQWS'/‘PXV C2- C6
WD 03/ 04593%zRGTFORBO2(MRAGT(0)ORS -6C@)RE IVRC(@R CB(QINRSRTY INR’RY eNRIOR’, Gind
Cl-C6 al koxyg, Qb BEcaBRedy c, tERy Rt (BREBHCLL, Barfl], BhOIER'RY)(4 to 10 membered
30 heterocyclic), wherein t is an integer from 0 to 5; each R® and R is independently selected
from H, C4-Cs alkyl, -(CR'R?)(Ce-C1o aryl), and -(CR'R?)(4 to 10 membered heterocyclic),
wherein t is an integer from 0 to 5, 1 or 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® and R’ groups are optionally substituted with 1 to 3 substituents independently
35 selected from halo, cyano, nitro, -NR'R?, trifluoromethyl, trifiuoromethoxy, C4-Cg alkyl, C2-Cs
alkenyl, C,-Cg alkynyl, hydroxy, and C4-Cs alkoxy; or R® and R’, when attached to a nitrogen
atom (including the same nitrogen atom or two separate nitrogen atoms in proximity to each
other through interconection by, for instance, -C(O) or —SO,-), can be taken together to form
a 4 to 10 membered heterocyclic ring which may include 1 to 3 additional hetero moieties, in
40 addition to the nitrogen to which said R®, and R are attached, selected from N, N(R'), O, and



atom (including the same nitrogen atomor two separate nitrogen atons in
proximty to each other through interconection by, for instance, -C(O or
-S2-), oapobe4vaken together to form a 4 to 10 nenber edpPogtiBO20@YLl i ¢ ri ng
which may include 1 to 3 additional hetero noieties, in addition to the
nitrogen to which said R6, and R7 are attached, selected fromN, NR), O,
and 10 S, provided two O atons, two S atZd¥nms or an 0 and S atom are not
attached directly to each other; andt is an integer fromO to 5. The
present invention also relates to conpounds of the formula

H C=C- (CR16R17) kR13, wherein each R16 and R1l7 is independently sel ected
fromH G- G padvidetl iwee@ dtorGHROIS atons R1# O ZR¢ SRIOM arieanct allashed digetivre eagls

- CH2CH2-  or sfedri%abi? (SR integbPiroMnBic3. N R13 is -NR R14 or -OR14, wherein Rl4 is

H RL5, -C(O R 15, -SO02R ) NRL5R7 N B AVhar ei n
RIS 15 R16, - ( CRIREATERTEYOR RGP oney BRI oM Sral T
het er ocycl i of)heremylrue|seie<aectfnorﬁ€theﬁgtdupR2>nsnstlngmﬂé'beﬁi\(Bemzt A&Rs)el%tfﬁe}d MeWmeH and

Cl-C6 al kyl ’ZnW%fh%}em R sSeRBed MR ER"g réJ %Qstfﬁ@oi&\) BEN Qf1 C%o Elk)ng: a8 BRékyat oms
of the heteroc roup are optlgna substituted wt Iqugchcgg @

c
moi ety #hd GHeo SRl TEleasER R S SRECHGI e B 5P eRtsis
groups are oqqtmpaadndyycas@bs;tdobmyleahdmtohwﬁerenmR%‘ i438,-6 44 lakkyliand @hersin Wyshel Bi n R18
is Cl-C6 al kyl, wherein each carbon not bound to a Nor 0 atom or to S(O,,

wherein j is dn integer fromO0 to 2, is optlonally substituted with R12,
wherein R12 i s RevheraiRgach R'Gnd B Re indersppenikreiteied oot Sre-e alke #hdre:H-0H.

-S( O j NR6R7, or RNRARR)” ard‘iBﬁa@(t@)a{RZr as- -NR@(S@R?CH;G—B@GQ( O NR6aR7, -NR
6SC2NR6a - NR6 Rld R 2 nog(a%%% o A€ rin ef[u@d rjbr|&g%3%|y&lfatrﬁge5r &£

fromoO t 2 each” & Mondepende ecte H_ Cl-C6
al kyl, - ( CR SRRYyEICHIng.CtGrei §ai9 ringapritainsCiRnRd e caC@reom@tom fbWhighfrom 0 to 3
het er OC%/C' Lcc)arbo%mldﬁe bptioRalij Feplddb® @ a hetena rﬁblétplnEepeﬂ:dermy’ seledtddfepnt AL bon( O)
atonms of the rocyclic.group are
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noi ety, the rocyct P ot et €s 0 or egoi n
R7 groups arneoietieptand alomyandishSO)tmaiety aniN #forp apg ag sz!Mthftané‘h@tgm and an 0

i ndependgnt | yfors grle%¥ ﬁfécﬁé’d%&@'t@eacﬁ)éﬁ\@p\mtrm §.d’ d3nng3Q1d'WﬂFe’rdﬁcheTcérbf>ﬂ stomewet hyl ,
trifluoronet hox and

al kenyl s n ygrogy ;
Cl- C6 al koxy@% ”gRBrea?Péi'ml‘-??y SB‘PS"%& Wiy éI\ﬂ1e£’r‘i°l5§’t’°"t gc'ﬁrg'ﬁ agha&mr{d‘r))ggen at om
(i ncl udi ng tiepeaieetly seiectedgom lataDmCO’rCetanyl sbpainagach Y’ tis ngenendantyrselpeied
proximty t Ofoﬁ'figtli(?'td}eﬁalg hE)%H&hnltrd rlFlfﬁfo%mgdl Qﬁﬂtﬁ}ibmefnﬂ/f dzIast RREsy, €CEO or

- SCe- t t b A

5 Can Bt BSOSl L Lot Lokt Lo RRE e S apye! | ¢

t he ni t r zjenNRESOWNRE, SE°C(CRER'RRGAIR GOIORT -OMNRIRT, a R, Ng&%ctséﬁNRr%m N
N(R), O, a”@@iﬁ ra%lt) %Qrein"*% :91 uﬁtEéHF‘iromtd’\B 2S. (éh%ﬁcglb,oay%)o (BRR2F434 @cﬁn are

not attached yhe (5*‘#%58?%?% (ﬁy|

from oxo ( @em%dohe“?f%(ﬁ't?) {rﬁﬁ quC(P}(PRI%M%H‘@t%&y( R
azi do, hydr axsmberit Getedcliair)y , -(CR'ROIMCRIACY|Co-GR-208), al RRIRTLQ(CBR LG dbkydhy! |

membered heterocylic), (CR'R?);S(O)}{(CR'R*}{(Ce-Cio aryl), and -(CR'R?)S(O)(CR'R*)(4 to
30 10 membered heterocyclic), wherein j is 0, 1 or 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,
35 azido, -OR®, -C(O)R?, -C(O)OR®, -OC(O)R®, -NR®C(O)R’, -C(O)NR°R’, -NR°R’, -NR°OR’, C;-
Cs alkyl, C»-Cg alkenyl, C-Cs alkynyl, -(CR'R?)(Ce-C1o aryl), and -(CR'R*)(4 to 10 membered
heterocyclic), wherein t is an integer from 0 to 5; each R®, and R is independently selected
from H, C4-Cs alkyl, -(CR'R?)}(Cg-Cyo aryl), and -(CR'R?)(4 to 10 membered heterocyclic),
wherein t is an integer from 0 to 5, 1 or 2 ring carbon atoms of the heterocyclic group are
40 optionally substituted with an oxo (=O) moiety, the alkyl, aryl and heterocyclic moieties of the
foregoing R® and R” groups are optionally substituted with 1 to 3 substituents independently

selected from halo, cyano, nitro, -NR'R?, trifluoromethyl, trifluoromethoxy, C,-Cs alkyl, C,-Cs



-C(OR6, -C(OOR6, -OC(O)R6, -NR6C(O R7, -NR 6SO2NR7R1, -NR 6C(O) NR1R7,

-NR6C( O) OR7, WO 03/045939 PCT/1B02/04097 -26 5 -C(ONR6R , -NR6R,

-NR6OR , wB02MiR9B , -S(Oi (C1-C6 al kyl) wherein j is an i mcagse2/doom 0 to

2, -(CRIR2)t(C6-C10 aryl), -(CRIR2)t(4 to 10 nenbered heterocyclic),

-(CRIR2) gC(O (CR1IR2)t (C6-C10 aryl), -(CRLR2)gC(O (CR1IR2)t(4 to 10 nenbered

heterocyclic), -(CRLR2)tQ CRLR2)(q(C6-CH¥aryl), -(CRLR2)tO(CRLR2)q(4 to 10

menbered heterocyclic), -(CRLR2)gS(Oi (CRLR2)t(C6-C10 aryl), and
-(CR1IR2)gS(O j (CRIR2)t (4 to 10 menbered 10 heterocyclic), whereinj is 0, 1

or 2, q and t are_each independently an mtegﬁ«%r frgmO to 5, 1 or 2 ring

carbon atdnealenylt GeCarivay dugroxy. @ndGi-Es plkaxyorr R 189 Ror WiFSI atgeed toyR ditigeemr e
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from hal o, c34to10 membesed haterpeyclicging whish inyay, 'nCtUﬂFﬂltﬁléreéﬁ'ﬁQfﬁbwem aﬂe@@s "1 CR6
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0 to 5. The qtregispdt isianindeder fiom QfteD rel ates to conpounds of the formula

M C=C- (CRL6R17) isgl7i gg Of H,
B(RL9) 2, Al (R20) lzﬂe %rzeé'}m %%tm)" MSbi/eéa\(;\% tg%r%\f\} w&petﬁi*?rrﬁﬂ%g% "SRR gde from
the group coWered ¢ash Rotarg. '%Bﬁl ndepencerly spIRgted frem HegoCaplk,and -E52@H r R

cycl oal kyl , zmaek'hené prehiegeher aRAH,CH,-2el@GCALH,om t he group consi sting of

C1l-C10 C1- | 1C o wh R21
s CLocil el kol R N ]‘;éﬁ*ﬁ‘f e R O SRR s
i ndependent |-§( EReBt ePNOR I-‘Pr wierein R gl @32'31)1(06'(3253'&5'9 %Ra\tﬁbl R17

are taken taged hembaed helekdcidic), Wiereif ERBIH Ghid R? isvifiependentiylslected fidin1HRAxH or

or - Cor1s, kertih Wit on B 005 6 (O g b e eelieie 7

menber ed hetgecvttpcw|qpt19nallm@sém§¢demt\harmxca )Rpoipty, Pfﬁﬂjﬁ}?e?m'e?ﬂq peterapyetc ed

fromH apd Keete oﬁ{hK)rfbregMﬁ'@Réi gﬂodpsiaiie aﬂuohﬁl&%gﬁﬁtltuﬁd’dqmrm tD3R® slibQituedts| i NQg
carbon atons of .t t| on ubstl tﬁtg&)w th
i

(6]
o Ovo (oo e 67 5 Ce RISt far ttep Sl aiPR 'S ﬁo. ol e85 of
f or egoi ng Rwegﬁmupsn @teeero‘m B tea®.|isyondighetly ﬁ@hsﬁt"et?dw'tb R Wh@'e@ mRBis R®, -OR”,
N or 0 A o aar Lo o a3, Soaond e
ooti onal |y SUBSPINFE] ﬁﬁaoﬁ%@m&@m@ SORES ragegihertinis & micter
- OC( O) NRBR? , from(ID0ZREach- K| &fjaR8 R’ -is30@ppNRERTSeleciRGIRT, H.-NFELBYOH QR R:M(Co-
- NR6S2R7, 35, aliRGhd %HF@?@?@ 10 NB@%&"E@@BZWHC‘) Nﬁ@@?ﬁz an %gef @Xn@b%ﬁ or

hal o, vvherelnzjlsanlnt fromQO nd R7 i
i ndependent 1% 2410 &8PaY ai"F"érﬂf “‘e '@ier‘i%""élgk‘i}’lp are E”éﬁiﬂi) t"(sé‘%"ed Vitn an ox3 (=0)

moiety, the alkyl, aryl and heterocycllc moieties of the foregoing R® and R’ groups are
optionally substituted with 1 to 3 substituents independently selected from halo, cyano, nitro,
30 -NR'R? trifluoromethyl, trifluoromethoxy, C;-Cg alkyl, C,-Ce alkenyl, C,-Cq alkynyl, hydroxy,
and C4-Cg alkoxy,
or R® and R, or R® and R’, when attached to a nitrogen atom (including the same
nitrogen atom or two separate nitrogen atoms in proximity to each other through
interconection by, for instance, -C(O) or —SO,-), can be taken together to form a 4 to 10
35 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;
each R® is independently selected from oxo (=O), halo, cyano, nitro, trifluoromethoxy,
40 trifluoromethyl, azido, hydroxy, C;-C¢ alkoxy, C4-Cy alkyl, C,-Cs alkenyl, C5-Cg alkynyl,
-C(O)R®, -C(0)OR®, -OC(0)R?, -NR°C(O)R’, -NR®SO,NR'R’, -NR°C(O)NR'R’, -NR°C(0)OR’,



C10 aryl), and -(CR1IR2)t(4 to 10 menbered heterocyclic), whereint is an
integer from0O to 5 1 or 2 ring carbon atons of the heterocyclic group
are opti owelBp+mabstituted with an oxo (=0 noiety, the acChgBo2/moyl and
heterocyclic noieties of the foregoing R6 and R7 groups are 40 optionally
substituted wwth 1 to 3 substituents i ndegendently selected from hal o,
cyano, nitro, -NRLR2, trifluoronethyl fl uoronet hoxy, Cl-C6 al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, hydroxy, and Cl-C6 al koxy; WD 03/ 045939
PCT/ 1 B0O2/ 04097 -27 5 or R6 and R, or Rsa and R, when attached to a

ni trogen atom %}vncsl ydi n%:the 6 Sajre nlgro% n atomor two separate nitrogen
atonms in Br oSN RLGNBIE NGE PR -SPNBIRh-S(OHE e IR hetsin Jisan intseen iRt Ance,
-C(O or -SO&) .2 cancR®?ieken teget he(CR'R?){40r o a 1 t anéberdte Mhetedtyclic),

nddi tom 10" @EWW@‘%W%J i E‘%@Oﬁﬁg'*z;‘@ 8l eieReRlded gl | "
sel ected froftRR’ N@@R) “)diCe- %dearﬂ ) AOREY WCRS )4ndo 01%tmbefﬁwe$f%@l'ﬁt or

andO ang S at(emﬁ;qsw),mR Rf)f(@sc(fh@daﬁ%r%m y(dmR@q@@dm,(CRWﬁ(a t€aeh Refbbisd
i ndepen

t trifl th :
i 1 aor et RSP SRRt iypr 2 crb 5 wish Fetepocsly o Plegh! e Y B8 T oy
C2- C6 al kynyR ring cap@) Rems-aCiE) BREocyciCTakiiRE, of HRECURR’ grd\l%@(ezmﬁmly
-NR6C( O) NRlRZubsnl}{Bd Qfith GhQ36: (=8P ncfetyOaNRAR alkyl, Nﬂe@ , elkymgf%%nd h 87
-S(O0J(d-C6 al @]/nefreln IsS anlntgog S s}
aryl), -(CR ﬁg)efl%sll t grepe ‘5, HjOYRSt ¥ >;cef'|ally(:7ubstltuted W|th 1 to 3 substitu nts
- (CR R2) gC( OnggRniRe)ly $eBtet fmnanas, )oyano GRO RENGCHEINYCRARIYétortypad®, reRber ed
het er ocyGhi Cloo)re( &b C?w Rmmé&@é@lg&a@w ARETLRRIS GROFRIAE, 0 10

nenbered eterocycllc g é é
_(CR R2) gS( Tf (T )G Y"I'@ QOa'H'ét@ %CM Bc))(“ \Rhé?e'i“ﬁmf’e'?% 0, 1

or 2, q and hetervgyciEza@hd wheteipeisdemttéger om Did ®ger from 0 to 5, 1 or 2 ring
carbon atoms of t 0 e e re
carbon ato Suwﬁe BRLBHOGERIGR BRL (iea&?e% of éon{f)our%c% g0IAY 5 ﬁ?q@a O’f'%;ﬁ

al kynyl, ar y(CRarﬁj )'ﬁ%t dheEicM; ig Sel?ﬁﬁeétfi% thes Q’P‘I‘féc?rlﬂsérﬁ?onnﬁ RS Rgr)@u’ﬂ@

opt i onal by ssda(af‘ost Mpwdomirivh, vihetein R seudasdciedu@nt the gionpl egrerdeybf sysmlce,emed

from hal o, it t : t 25
L0 Rb, - o R ey e KRBT reblrig R R e AR s

Cl- C6 al kyl, canpisting®f Gi- eﬁW‘ CcSw e5oxy) yﬁyICYC'Qa(k@RﬂW)ato( %1@9@"&Ryl'5)c1 G@nd
-(CRR2)t (4 gp,@&mréneweg]m Be&rer ocycl ic), and wherein t is an integer from

0 to 5 1In one pr eher |n gachq-{rb Refd uloteBendngIg s%lectéde R o% |-|08 %kyggl f%@ﬁnﬁ% 2

prepared the conpotl
with a céfpourRl’ WR‘cﬁremakq\ tmetrsoascﬁtiz@ldmeﬁw@lﬂzﬁﬁz-or MC—C-(CR16R17) kR13,

wherein Mis B. Togerdi®! &'k ng:a‘re\ﬂ&wm‘tlwh@sm Rerighy, RRCoc@IRE! eso R,
reference, | degiNdisk PHoGHHYS SARY WRAISRISs kB3| cATRY, O S TRI) YERRE

to 10 membered heterocyclic), wherein each R' and R? is independently selected from H and

-Clo

C;-Cs alkyl, wherein t is an integer from 0 to 5, 1 or 2 ring carbon atoms of the heterocyclic

30 group are optionaily substituted with an oxo (=O) moiety, and the aryl and heterocyclic
moieties of the foregoing R'™ groups are optionally substituted with 1 to 3 R® substituents,
wherein R is C;-Cs alkyl wherein each carbon not bound to a N or O atom, or to S(O);,
wherein j is an integer from 0 to 2, is optionally substituted with R'?, wherein R'? is R®, -OR®,
-OC(0)R®, -OC(O)NR®R’, -OCO,R?, -S(0)R®, -S(O)NR°R’, -NR°R’, -NR°C(O)R’, -NR°SO,R’,

35 -NR°C(O)NR¥R’, -NR®SO,NR®*R’, -NR°CO,R’, CN, -C(O)R®, or halo, wherein j is an integer
from 0 to 2, each R®, R® and R’ is independently selected from H, C,-Cg alkyl, -(CR'R?)(Ce-
Co aryl), and —(CR1R2)t(4 to 10 membered heterocyclic), wherein t is an integer from 0 to 5, 1
or 2 ring carbon atoms of the heterocyclic group are optionally substituted with an oxo (=0O)
moiety, the alkyl, aryl and heterocyclic moieties of the foregoing R® and R’ groups are

40 optionally substituted with 1 to 3 substituents independently selected from haio, cyano, nitro,
-NR'R?, trifluoromethyl, trifluoromethoxy, C1-Cs alkyl, C,-Cg alkenyl, C-Cs alkynyl, hydroxy,
and C,-Cg¢ alkoxy;



the Suzuki reaction to prepared the conmpounds of the present invention: (a)
Suzuki, A in Metal-catal yzed Cross-coupling Reactions, Deiderich, F.,

St ang, P.Wo0,03He39 W | ey, New York, 1998, Chapter 2; and (Po/iBbyemnera, N.;
Suzuki, A Chem Rev. 1995, 95, 2457-2483. The 35 following articles are
hereby incorporated by reference for Suzuki reactions using aryl

chlorides: (a) Littke, A F., Fu, GC., Adgew. Chem Int. Ed. Engl. 1998,
37, 3387-3388, (b) Wlfe, J.P., Buchwald, S.L., Angew. Chem Int. Ed.
Engl . 1999, 38, 2413-2416, and (c) Littke, AF., Dai, C, Fu GC, J. Am
Chem Soc., 2000, 122, 4020-4028. ,The follow ng tabl e lists preferred

conbi nat iSons of RdRaMAR)r & andRinyken aiached taAditogen aamiERding the Famg

g& epare t he (gRERP d Hshe %f tvioh@e;f&éwerﬂt}rogleﬁlvﬁ&hs g_r;/ prEXim gy ttJSIeeacEHZblker rm(wughr3 ;)n.
source Li an Base 4 P I B R 4
chpegpﬁlgby, &@gancevmcé‘&)z %%F—Z ?I. bleo Pezn tgé& r to f(%ﬁ'r E q tg %

PAr 3, preferl uene,
PdC12( PPh3) ner{bereldiejedocyaic rify( mlcfena)pn@¢®r1atb [3yadiicet hetegy rrewées Dl\ﬂﬂd't'MC

Pd( OAc) 2 OV?,PJ‘I% o egt%lch rsarﬂ’rl-'{efl@Gla %hﬁ?’v@é %ﬁachGH QX8 frdrhiin, N(RY, OPsHdGs, Pd
bl ack) P(R Koo i O4,

e ep i WA,
CaOH2, TI'®H, Peyd ejir)tv?@t?é?fr‘s |“’I'5r %ﬁ‘mrj\% a”o? aﬂ? é)%mt‘ BjesRet SHashey ABFSHY 19 51"
acet one. Dmpifer, dppe dppb, or Me2NEt. dppp. Q: or I Polyner bound
QC03)  phosphi n%ﬁf g%é engnmct d im a@ ‘FralNaL%% nrtr§ trrﬁlﬁ)rgn%ltljldiw ng

boranes nmay be e rov e Vi n bor ane goupl i ng .p in
t he Suzuki r"é'a@'PF‘GWY‘f @é‘ﬁ?t’l‘?’ém&brq:e%ﬂpé'ﬂia’iyn5y &cce?&‘ﬂ"eﬁe 6 8¥!h8F'§ aﬁ?@" 9-
3or ab: cycl 0|[6(03R‘1}G:‘(0I)0RF6 -0 BBNNR T Re YR BONRTR, -NRSC@)NWR’beN@ﬁ@)OR

i cycl ohexy 7 s7HE 7n gi;?(q!, h@éb?é d
benzyl ?’ &)@jéﬁilgﬁR oﬁ? re erred‘éﬂ‘slzr%{)Re (%1 a’ A @MJ 'S ap g?/\nrﬁ?g
Tabl e |i st s ta he2.Pd-ERRMFsEro |aw@and(0%8§éﬂ a‘ﬁd 481 v@ﬁ‘f‘b%ﬁr’chf‘?’@wcyﬁ

enpl oyed fOr(dﬁ‘lﬁz)meﬂ)@na‘&?)t(oglcgfarw)hE(CRbﬁ);]O(de‘Bﬁ(4 tbonmiérabeted Wg@beychot s

al so i ncor pora nc for o] 0

Buchual d. - SACK RagRR BAELERC Eb & RERIbIRRE B b oReRbagl RbrobBio. o
Pd sour ce LHGRIESEQKCRITNEnE Rad( dans) 3 (@R F@@R(@N&QZR MIR)S, 1Bré'1‘eé‘?b§lfﬁdy

Q CO3) ploef eeRRIcYcidPWMRER] is DENGENE 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 (=0) 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, azido, -OR®,
25 -C(O)R®, -C(O)OR®, -OC(O)R®, -NR°C(O)R’, -C(O)NR°R’, -NR°R’, -NR°OR’, C-Cs alkyl, C,-
G alkenyl, C»Cs alkynyl, -(CR'R®)(Ces-Cyo aryl), and -(CR'R’}(4 to 10 membered
heterocyclic), and wherein t is an integer from 0 to 5.
In one preferred embodiment the Suzuki reaction is employed to prepared the
compounds of formula 1 by reacting a compound of formula 2 with a compound of formula M-
30 C=C-(CR™R")-R® or M-C=C-(CR"R")R"®, wherein M is B. The following review articles,
hereby incorporated by reference, identify Pd catalysis and reagents that may be employed in
the Suzuki reaction to prepared the compounds of the present invention: (a) Suzuki, A. in
Metal-catalyzed Cross-coupling Reactions, Deiderich, F., Stang, P.J., Eds. Wiley, New York,
1998, Chapter 2; and (b) Miyamura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457-2483. The
35 following articles are hereby incorporated by reference for Suzuki reactions using aryl
chlorides: (a) Littke, A.F., Fu, G.C., Angew. Chem. Int. Ed. Engl. 1998, 37, 3387-3388, (b)
Wolfe, J.P., Buchwald, S.L., Angew. Chem. Int. Ed. Engl. 1999, 38, 2413-2416, and (c) Littke,
A.F., Dai, C., Fu, G.C., J. Am. Chem. Soc., 2000, 122, 4020-4028.
The following table lists preferred combinations of Pd catalysts, ligands, bases and

40 solvents used to prepare the compounds of the present invention using the Suzuki reaction.

Pd source Ligand Base Solvent




P(t-Bu)3 or P(i-Pr)3. Cs2(C33). xylene, DMVE, acetone D oxane, DMF, DVAC,
NVP, or ACN. Pd2(dba)3 or Pd(OAc)2 2-nethyl-2'-(dicyclo- QC3X®),

pr ef er ablwoTelowsese, benzene, hexyl phosphi no) bi phe Cs2( COBpCT@B)2/0d997€NE,
DVE, acetone nyl or 2- preferably CsF, and D oxane, DVF,

di met hyl am no-2' - QPO4, preferably DVAC, NWP, or CAN.  (dicycl ohexyl -

K3PO4. phosphi no) bi phenyl  Pd(Cac)2, PdC3®, Ph4PX, wherein X i s NaOAc or
DMF, DMAC, water, Pd(MeCN) 2Cl12, d, Br, or I. N N-dinethylglycine dioxane,
THF, ACN, Pd(PhCN)2Cl2, or or NWP. PdQl 2(PPh3) 2. Pd(QAc)2, PdCl2, P(OR)3i
v\,here| n Ris QQAOCOR) perferably DVE__DVMAC water WD 03/ 045939

PCT/ | B02/ 0409 T9(PPY)s Pd( Me CNJ g Prefergply BPhs,  [R(ORp whereinnds i- | Teluane. beazege. or

Q CXB), di oxamwecl,{Prh,), ACN, | PRd(l) GNP@Cl 2. |By)Pleferably,Na@ELDI p 1en@rmﬂfem/mlq

Na(C03). or NI};R/OS%‘CE?I | adac yg@g’é&gr No Li g;@%H%&géfera%ef erpbly Tol uene,

benzene, Cata 1 or 2 and K2(Q ACEt one %oxane
DVF, DMAC, c)rPdKfWC Pdlaokb pBIRI(AD: gand 4 or| NpQlh KBHsIeOfio| UEPACN, DBHF: MeSH,

Xyl ene, DME, E&) Di oxpp@),AWF,  DVAC,| cdoHYVRdH, BaldH)pn t@He.i:easmechE or
enbodi nment the Hec reactipp i s enpl oyed tjo RS“\BFQ? ebéiy%t npoun s of
fornula 1 by reactlngacon%@ihd of fornulld e §°8F fornmula M
C=C- (CR16R17)1-R9 or MC—C PERIBRY. UpiRDB WMdENEN M i s |s enpl oyed to
prepared the| conpound of &gul a 1. The f|qd¢ gwdi9 reV| ew articles, hereby
i ncor porated|by reference, 1 dentlfy reagoents t hat may bb enpl oyed in th¢
Heck reaction to prepared Hﬁ‘dﬂ?nds of| UERe present invention: (a)
Heck, R F. in Corrprehensiveprfas;gmasc Synt hgdW(POJrost, B. M| Ed.; Perganon
New York, 1991; Vol. 4, Chapter 4.3; (b) Br, : %W’jere, A in Metal-
catal yzed Cr¢ss-coupling Reactions; Dei deri%%?flg%;fm%t ang, |P.J., Eds.;

U

Wl ey: New York, 1998, NaOA:

5
The following boranes may be employed to provide the vinyl borane coupling partner
in the Suzuki reaction from the corresponding acetylene: catecholborane, 9-
borabicyclo[3.3.1]Jnonane [9-BBN], dithexylborane, diisoamylborane, dicyclohexylborane, or
HB(OR), wherein R is C;-C, alkyl, phenyl, and benzyl or H.

10 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. Applicants’ also incorporated by reference the related information disclosed in
Buchwald, S.L.; Fox, J.M. The Strem Chemiker, Vol 18, no. 1, p. 1-14, 2000.

Pd source Ligand Base Solvent
Pd,(dba); or Pd(OAc). | P(R)s, preferably Q(COs) preferably Toluene, benzene,
P(t-Bu); or P(i-Pr)s. Cs,(CO3). xylene, DME, acetone
Dioxane, DMF,

DMAC, NMP, or ACN.
Pd,(dba); or Pd(OAc), | 2-methyl-2’-(dicyclo- Q(COs), preferably Toluene, benzene,

hexylphosphino)biphe | Cs,(CO;), QF, xylene, DME, acetone
nyl or 2- preferably CsF, and Dioxane, DMF,
dimethylamino-2'- QPOQ,, preferably DMAC, NMP, or CAN.
(dicyclohexyl- K;3POy,.
phosphino)biphenyl
Pd(Oac),, PdCl,, Ph,PX, wherein X is NaOAc or DMF, DMAC, water,
Pd(MeCN),Cl,, Cl,Br,orl. N,N-dimethylglycine dioxane, THF, ACN,

Pd(PhCN),Cl,, or or NMP.
PdCI,(PPh3),. ‘
Pd(OAc),, PdCl,, P(OR)s;, wherein R is Q(OCOR), perferably | DMF, DMAC, water,
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Pergamon: New York, 1991; Vol. 4, Chapter 4.3; (b) Brase, S.; deMeijere, A. in Metal-
catalyzed Cross-coupling Reactions; Deiderich, F.; Stang, P.J., Eds.; Wiley: New York, 1998,
Chapter 3; (c) Cabri, W.; Candiani, I. Acc. Chem. Res. 1995, 28, 2-7; and (d) deMeijere, A.;
Meyer, F.E. Angew. Chem. Int. Ed. Engl. 1994, 33, 2379-2411.

In one preferred embodiment of the process of the present invention the Heck

reactions employ aryl chlorides. The following articles disclose the use of aryl chlorides in the

Heck reaction, which are hereby incorporated by reference: (a) Riermeier, T.H.; Zapf, A
Beller, M. Top. Catal. 1997, 4, 301-309; (b) Littke, A.F.; Fu, G.C. J. Org. Chem. 1999, 64, 10-
11; (¢) Reetz, M.T.; Lohmer, G.; Schwickardi, R. Angew. Chem. Int. Ed. 1998, 37, 481-483; (d)
Beller, M.; Zapf, A. Synlett 1998, 792-793; (e) Ben-David, Y.; Portnoy, M.; Gozin, M.; Milstein,
D. Organometallics 1992, 11, 1995-1996; (f) Portnoy, M.; Ben-David, Y.; Milstein, D.

Organometallics 1993, 12, 4734-4735; (g) Portnoy, M.; Ben-David, Y.; Rousso, I.;
(h) Herrmann, W.A.; Brossmer, C.; Ofele, K,

Organometallics 1994,

13, 3465-3479;

Milstein, D.

Reisinger, C.-P.; Priermeier, T.; Beller, M.; Fischer H. Angew. Chem. Int. Ed. Engl. 1995, 34,
1844-1848; (i) Herrmann, W.A_; Elison, M.; Fischer J.; Kécher, C.; Artus, G.R.J. Angew.
Chem. Int. Ed. Engl. 1995, 34, 2371-2374; and (j) Herrmann, W.A_; Brossmer, C.; Reisinger,
C.-P.; Riermeier, T.H.; Ofele, K.: Beller, M. Chem. Eur. J. 1997, 3, 1357-1364.

The following table lists preferred Pd catalysts, ligands, bases, and solvents from

Brase, S.; deMeijere, A. in Metal-catalyzed Cross-coupling Reactions; Deiderich, F.; Stang,
P.J., Eds.; Wiley: New York, 1998; Chapter 3, pages 108-109 for use in the Heck reaction.
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Pd(dppb) ,
OVePh) 3, P(

f ol | ow ngwOables9Bd st s the Pd catal yst,

may be enpl
the Heck re
P(R) 3, pref

P(i-Pr)3. Cs2(C3).
Pd( QAc) 2, PdCl2, Ph4PX, wherein X is NaOAc or

Pd2( dba) 3-

or CHCI3. P(Ar)3, preferably PPh3, P(o-Tol)3, P(o-
5 1n one preferred enbodi nent when X is C the

| i gand, based andpsoliBe&ni4p9mhi ch
oyed for the preparation of the conpounds of fornula 1 using
action. Pd source Ligand Base Sol vent Pd2(dba)3 or Pd(OAc)2
erably P(t- Q COB), preferabF3f-Tol uene, benzene, Bu)3 or

xyl ene, DME, acetone Di oxane,
DVF, DMAC, water,

2- Furyl) 3,

DMF, DMAC, NMP, or ACN

Pd( MeCN) 2C1 2 d. Br. or | NN dinet hyl gl yci ne di oxane, THE, ACN,
Pd( PhCN) 2CI|2, or R squwe. PUCL2( PPEEY2”  Pd( OAc) 2 Bamidl 2, F(OR) 3,5Af8rein R
|2 S4Qé| OtCG??\Ia HQR!‘—‘PH%LSDI y CSBV;_ P%mfeﬁéﬂ?_?_ﬂé bt’éh'h (z:N) (ZJE:'II'&IeneJU@F\zenE'h,
,4-dit- a r

preferably %ML%% 690'-&)3 E’gd’ WO 0\/559@53‘(??2&& /1 Boﬁyéﬂﬁwﬁp%a
Pal | adacycl eBnPdNtoPEha@and l\laQMePh)BUPaﬂNBuryI)sDI\MB)NI-DIVF, or NWVR wat€adiedapetTdiFl- 2
hydr azi ne, qj;d( Pd2( digb3ader Ippl 1 (Nefic, BudNBr, DA NMRVDMSY, NIVP.
hydr azi ne, 51n one enbodi nment| of the _r{)re_sent invention th
Stille muplpqﬁazqfe‘a)eﬁron i & PR to  prEhatErt Ke'sc bt Pl a
1 by reacti|RH(RPPIGR(GIOCRAL,. 01 Pélymenjbbmdz W t hcmou:errpound of | DIGE ragktane.
M C=C- (CR1GRd, Cr Sﬁ# R17) kR13 y e| n Mis Sn Hd‘ &hél presence
of a Iigan?d(%&gsgg%c@ g‘ ge follow rhc_z eV| ew, Mt % > in
Met al - cat al |yZRD atipes §<iid C'CHZCHZC' NR3

supports such as Q(OCOR)' preferably | preferably NEt; or

silica, graphite, clay). NaOAc. iProNELt.

PdCl,, Pd(MeCN),Cl,

or Pd(PhCN)zClz

PdClx(dppf),

Pd(acac),, Pd,(dba),,

Pd(dppb), Pdx(dba)s-

or CHCI;.

P(Ar)s, preferably

PPhjs, P(o-Tol)s, P(o-

OMePh),, P(2-Furyl),,

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.

Pd source Ligand Base Solvent
Pd,(dba); or Pd(OAc), | P(R)s, preferably P(t- | Q(CO3), preferably Toluene, benzene,
Bu); or P(i-Pr)s. Cs»(COs). xylene, DME, acetone
Dioxane, DMF,
DMAC, NMP, or ACN.
Pd(OAc),, PdCl,, Ph,PX, wherein X is NaOAc or DMF, DMAC, water,

Pd(MeCN),Cl,, Cl, Br, or . NN dimethylglycine dioxane, THF, ACN,
Pd(PhCN),Cl,, or or NMP.
PdCIy(PPhs3),

Pd(OAc),, PdCl,,
Pd(MeCN).Cl,, or
Pd(PhCN).Cl,,

P(OR)3, wherein R is
Et, iPr, Ph, 2,4-dit-
BuPh, Ar,

Or dippb.

Q(OCOR), perferably
NaOAc, and Q(COs;),
preferably Na,COs.

DMF, DMAC, water,
dioxane, THF, ACN,
or NMP.




10 coupling Reactions; Deiderich, F.; Stang, P.J., Eds.; WIley: New York,
1998, Chapter 4, hereby incorporated by reference, identify reagents that
may be ermpbagmdssn the Stille Coupling reaction to preparet/iBoe4eomnmpounds
of the present invention. The followng table lists preferred conbi nations
of Pd catal ysts, |ligands, bases and solvents used to prepare the conpounds
of the present invention using the StilF¥-Coupling 15 reaction. Pd source
Li gand Base Sol vent Pd(PPh3)4 P(Ar)3, preferably DABCO, proton Tol uene,
benzene, PdCl 2(PPh3)2, or P(Ph)3, P(o-Tol)3, P(o- sponge, (R)2NH, xylene,
DVF, DVMAC, BnPdCl (PPh3)2. OVePh)3, or P(2- RNH?2, water, dioxane, THF
Pd(Qac) 2, FHurafedeRyclq R) 3N, pNetispaml y Et 3N, NAGRC. BwiBr. DVSQ, DMfsg) Doy, | or
Bl NAP, or N%A\E&s{si\/@m EtOH 1 PrOH  Pd(P az'a(eCB,CCFS)Z As(Ph)3. QX
wherein X ils DVE, acetonhe. Pd (Pd/C, Pd SEQ%%@B Dppf, dppe, dppb, or d
or Br. CHZCI2 CHCI3 Pd op other solid dp r CdCl.

Cl CH2cHzCl FN(zR))@a suppor { sigauch as Q(CDJ)\lapAefEMzI&My NE BMae, DM, bi P
graphite, clay). QH(P04) iPr2Net. Pdd 2, B¢ g &gl 2, ), perferably
Pd( PhCN) 2CI|12. NaQAc. Pdd 2(dppf), Pd(aca() Pd2(dba)3 Pd(dppb), or
Pd2( dba) 3- QHCl 3. WD 03/ 045939 PCT/ | B02/ 04097 OCHY; 5 | on preferred
enbodi nrerd when X 1s C the followmng Table lists the Pd catalyst, |igand,
based and sol vent, r r '

conpounds of for rru%m!3 ﬁ@ly‘ tg}mee‘[%eﬂ?/ﬁgmf%th%gﬁe%@‘gﬁ %Et%#é)émﬁl{}gdto

Li gand Base rSenaasite comppugsls @r@vlaP@(f@e@wam}’@d ¥riemelagbyifh agompound
preferably (g formilm-EA=(CROWAG,R® oPMeELIOo&‘SRI‘")kR(smmE%@)ﬁA is QO Ie prpsentesfabdl y

vat er, di oxgn I?dhga%é g%s §Ivc<:acn§3 ) ’Th% F%I%wing re\flévr OMltctwe “T.N. |n %— (l: legcf]%ross-

enmbodi nent SRtV ven yZed cross
react i on10 10:0umlnemlad§be%i Reidenchy plar Sng.ofpo Gdels V‘blﬁyf'&?\'mXbEk 1998/ Gfr@B.tGT Bng a a

conmpound of HephlhRro¥tated by reference, identify reagents that may be employed in the Stille
Coupling reaction to prepared the compounds of the present invention.

The following table lists preferred combinations of Pd catalysts, ligands, bases and
solvents used to prepare the compounds of the present invention using the Stille Coupling

15 reaction.

Pd source Ligand Base Solvent
Pd(PPh3)s P(Ar),, preferably DABCO, proton Toluene, benzene,
PdCIL(PPh3),, or P(Ph)s;, P(o-Tol)s, P(o- | sponge, (R);NH, xylene, DMF, DMAC,
BnPdCI(PPh3),. OMePh)s, or P(2- RNH,, water, dioxane, THF,
Pd(Oac),, Furyl)s, (R):N, preferably EtsN, | ACN, NMP, DMSO,
Pd(O,CCF3),, or BINAP, or Me,NEt. MeOH, EtOH, iPrOH,
Pd(PPh3)2(0O2CCF3),. As(Ph);, QX, wherein X is F, DME, acetone.

Pd (Pd/C, Pd black, Dppf, dppe, dppb, or | ClI, or Br. CH,CI,, CHCI;,

Pd on other solid dppp. CuBr, Cul, or CdCl. CICH,CH,CI, N(R)3,
supports such as Q(COs;) preferably NEt; or
silica, graphite, clay). QH(PO,) iProNEt.

PdCl,, Pd(MeCN).Cl,, Q(OCOR) perferably

Pd(PhCN).Cl,. NaOAc.

PdCly(dppf),

Pd(acac),, Pd (dba)s,

Pd(dppb), or

Pd,(dba)s;-CHCl;,




C=C- (CR16R17)1-R9 or M C=C- (CR16R17) kR13 wherein Mis My, Zn, Zr or A,
with a conpound of formula 2 in the presence of a |igand, base and

sol vent. Wbe3feasBowi ng table lists preferred conbinati on®cefiB4oet al yst s,
l'i gands, bases and solvents used to prepare the conpounds of the present
invention using a netal catalyzed cross coupling reaction, wherein Mis M,
Zn, Zr 15 or Al. Applicants also mcorpcﬁzate by reference, Negishi, E-i.;
Liu, F. |n Met al - cat al yzed Cross- coupling Reactions; Deiderich, F.; Stang,
P.J., Eds.; Wley: New York, 1998, Chapter 1. Pd source Li gand Base Sol vent
Pd(PPh3)4 PAr3 preferably None, or Tol uene, benzene, or C12§ PPh3) 2, or
P(Ph) 3, F{ o- Tol ) 3N op¢ greferikd epiedimpit whep X i Cl gl Teliqwing Tapiediss ¢ yagalyst,
OvePh) 3, or ér?cr b&ded 0B sBlent, AHidh, md&yUle, enfPiyE@ R tHerprdddhation BA(GHEREhGounfeibty| ) 3.

or Zn 3 or BI NAP CH2Cl 2, CHCI 3, or
Pd(PPh3)2(O§ 5%'"&6%%&@ Pd (Pd/C. Pd bl ack, dppf. dppe.
dppb, or N(R) 3, rﬁden‘oglrcably NEt 3 Ll@dnd)n ot her soBpge dppp i Pr NEtSolventsuppO(ts

such as Pol Mes
Pd( MeCN) ZCléﬁl’b‘:(ldbéJJ (%22(%)3 PdCI 2(dpp1 ')Cﬂtwre%&g?g%ﬁ Pdlg%g,l\oﬂg) 3NI c
Pd(dppb), dr Pd2(dba)3 CHOPE-BUa PEBRZ) 4 | WS B/R8RY pamalesodPeadd ™ - B3-
5 I n one enbodi nent of the|present inventi csz(eopj(et)gNng t heac3poog®Bhi 1 a
Coupling rleaction is enployed to prepared %%%gnds of flormula 1 by
reacting alconpound of formila H CC (CR § ar C3C (CR16R17) kR13
with a conpound of formula 1 in the presence of Cul or CuBr. A ligand,

base and sol vent |abm &h&@in@ﬁmf%élqﬂese?ﬁhﬂveﬁﬁﬂdé)“étalg:afaﬁ}iédi&Vossl&uﬁﬁQ%aﬁdﬂ\i ra,
cat Cross-coupli,n

Ko i n Met al - eact erich n P.J.
Eds. Wi et ¢ Weé% o8 SR BRI B0 Temet R Bt o (b B30 o
i dent i fyr eé‘g’@r(@g RARR o= 6éCBnB1 Xy &heirgin Mh%MsoﬁbéaQ"rﬁ'r wtfta)emmnongd of
reaction to gRRA Adnhd pes&RrERPH NGkhdObask BRd solvent. The following table lists preferred

combinations of Pd catalysts, ligands, bases and solvents used to prepare the compounds of

the present invention using a metal catalyzed cross coupling reaction, wherein M is Mg, Zn, Zr
15 or Al. Applicants also incorporate by reference, Negishi, E-i.; Liu, F. in Metal-catalyzed Cross-
coupling Reactions, Deiderich, F.; Stang, P.J., Eds.; Wiley: New York, 1998, Chapter 1.

Pd source Ligand Base Solvent
Pd(PPhs), PArj, preferably None, or Toluene, benzene, or
PdCIx(PPh3),, or P(Ph);, P(o-Tol)s, P(o- | QX, wherein X is F, xylene.
BnPdCI(PPhj;),. OMePh);, or P(2- Cl, or Br, CuBr, Cul, Dioxane or THF.
Pd(OAc)s, Furyl)s. CdCl, or ZnCl,. DME
Pd(0,CCF;),, or BINAP. CH,Cl,, CHCI3, or
Pd(PPh3)(O.CCF3),. As(Ph)s CICH,CHCI.

Pd (Pd/C, Pd black, dppf, dppe, dppb, or N(R)3, preferably NEt;
Pd on other solid dppp. or iPrNEt.

supports such as Polymer bound
silica, graphite, clay)
PdCl,, Pd(MeCN),Cl,,
or Pd(PhCN),Cl.
PdClx(dppf),
Pd(acac),, Pdx(dba)s,
Pd(dppb), or
Pd,(dba)s;-CHCls.
Ni(PPhs),

phosphines




pr esent
cat al yst s,

t he presewD oB¥®BY i on using the

i nventi on.

| i gands,

source Ligand Base Sol vent

Pd(PPh3)4 P(Ar)3, preferably (R)2NH,

preferably, Toluene, benzene, or PdCl12(PPh3)2 P(Ph)3. Et2NH or i Pr2NH.
xyl ene. Pd(OAc)2, Polymer bound Piperidrife, or DVF, DVAC, water,
Pd( Q2CCF3) 2, or phosphi nes pyrrolidine. dioxane, THE, ACN,

Pd(PPh3)2(0200F3)2. RNH2, preferably NWP, or
| PrNH2. MeOH or
S supports such as (Et)3N or

cl ay) GhQnd@nbolimeMdésliRe pRErdvR MR é?npltN(rB)tBe Sbh@&aemlﬁbtpr@ 3
rpgc%ﬁggl'f? ggé%un gf(fg
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DVSO. Pd (Pd/C, Pd bl ack,
Pd on other solid (R)3N preferably DVE or
CH2Cl 2, CHC 3,

or silica,

plagrﬂﬁrbf the

The followng table lists preferred conbinati ons of Pd
bases and solvents used to prepare the conpounds of
15 Sonogashira Coupling reaaBoxrnIPd
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e pr esent

B bl Bar FdSi urr 0)
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treatin bnor The abnormal cell growh is cancer,

i ncl udi %19531 r%ngaasm eﬁkdu&@iﬁ%&%n | ung_cancer, bonegcancer pancr eatic
cancer, skiln cand@soutsaincer of tHealdead or neclBaseut aneolus or $avepbocul ar
mel anoma,  UTEg(pRHG), Cancer, OP@!(r)aﬁd?ef@@B@er (FONRor FARIRT . | FoMERE  beRZene &
anal regior, dﬁ?@:ﬁ%;h cancef Pﬁg on cancer, as{? %‘%\chr, u}erl ne cancer
carci noma dff ?1 opi an| t6BEs, carci nomE2dr of BEEhdonet ¥e0% carci nomk

of the cer\
Hodgki n's [

I RRGRRF,)cdnCer

iBd(OAd), car ci norraPofE'meerumgi na,
DfhdshneRSOophagus

Pparidneroma of t
» pyrrolidine.

heMZUDPNAC, water,
dioxane, THF, ACN,

Pd(PPh;3),(O.CCF3),.
Pd (Pd/C, Pd black,
Pd on other solid

NMP, or DMSO.
MeOH or EtOH.
DME or acetone.
CH,Cl;, CHCI3, or

RNH,, preferably
BuNH, or iPrNH,.
(R)sN preferably

supports such as (Et)sN or (Me),NEt.

silica, graphite, clay) CICH,CH,CI.

PdCl,, Pd(MeCN),Cl,, N(R), preferably NEt;
or Pd(PhCN),Cl,. or iPrNEt.

PdCl,(dppf),

Pd(acaC)g, sz(dba)a,
Pd(dppb), or
sz(dbﬁ)a'CHCla.

Preferably, the palladium catalyst employed in the present invention is a palladium(0)

catalyst, more preferably the palladium(0) catalyst is tretrakis(triphenylphosphine)palladium(0).

This may be added to the reaction mixture directly or generated in situ by adding

20 triphenylphosphine and palladium acetate which is converted to palladium(0) species under the
reaction conditions.

This compounds of formula 1 may be used to treat abnormal cell growth in a mammal,

including a human, comprising administering to said mammal an amount of a compound of the

formula 1, as defined above, or a pharmaceutically acceptable salt, solvate or prodrug thereof,



cancer of the small intestine, cancer of the endocrine system cancer of
the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal
gl and, sawoorm489 soft tissue, cancer of the urethra, camcanBao4dre penis,
prostate cancer, chronic or acute |eukem a, |ynphocytic |ynphomas, cancer
of the bl adder, cancer of the kidney or ureter, renal cell carcinoma, 15
carci noma of the renal pelvis, neopl asns%f the central nervous system
(CNS), primary CNS |ynphoma, spinal axis tunors, brain stemglionma,
pituitary adenoma, or a conbination of one or nore of the foregoing
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i ndependent of norna oss of cont
i nhi bi ti on) .berigp BfOStPtf?d‘IYQRﬂ‘é@hX‘Hée%t'Eﬂﬂﬁr mal growt h of: (1) tumor cel I s
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ki nase activation; d ( benl n and ant ce

o Terat | Vanisr s L LBers, Ricp PSR U R PSR o, GOk TIAEL REHR at | on
occurs. .2540 depenetatiormptdsoreext D(m@l‘ histaglasnss@ dyadrene, and nétesisneotdsewlavizateon from

i ndi cat ed, r@&fbgait.c@meﬁe Rhopatfy: fVibaoldHthritis BdhE iokd agor&é?gsﬁmg ro&é%aoﬂﬂcsvs

preventing t sorder or condition to whi ch such term WO
PCT/ | BO2/ 04(%gets.digsass, B‘ﬁ?ﬂ’?'é%per@f"e@ﬁé’fﬂ}a'?rﬁii‘% RYpRSEIoRE S‘Pmé%‘?‘is gessieler or
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30 adenovirus, hantaviruses, Borrelia burgdorferi, Yersinia spp., Bordetella pertussis, and group
A Streptococcus.

“Abnormal cell growth”, as used herein, unless otherwise indicated, refers to cell growth
that is independent of normal regulatory mechanisms (e.g., loss of contact inhibition). This
includes the abnormal growth of: (1) tumor cells (tumors) that proliferate by expressing a

35 mutated tyrosine kinase or overexpression of a receptor tyrosine kinase; (2) benign and
malignant cells of other proliferative diseases in which aberrant tyrosine kinase activation occurs;
(4) any tumors that proliferate by receptor tyrosine kinases; (5) any tumors that proliferate by
aberrant serine/threonine kinase activation; and (6) benign and malignant cells of other
proliferative diseases in which aberrant serine/threonine kinase activation occurs..

40 The term ‘“treating”, as used herein, unless otherwise indicated, means reversing,

alleviating, inhibiting the progress of, or preventing the disorder or condition to which such term



i edi at el y above. The term "hal 0", as used herein, unless otherw se

i ndi cated, includes fluoro, chloro, brono or iodo. Preferred hal o groups
are fl uorwoana@4zobd oro. 10 The term "al kyl ", as used herei PCTUBIZEI997

ot herwi se indicated, includes saturated nonoval ent hydrocarbon radicals
havi ng straight, cyclic (including nono- or nmulti-cyclic noieties) or
branched noieties. It is understood that3¥or said al kyl group to include
cyclic noieties it nmust contain at |east three carbon atons. The term
"cycl oal kyl ", as used herein, unless otherw se indicated, includes
saturated 15 nonoval ent hydrocarbon radical s havi ng} clic (i ncludin
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al kenyl, 25 ceztac@ '5?%&91fﬁ¢|°afb°'cef?€“m)t(cs C, o aryl), and -(CR R2)t(4 to 10
menber ed het er ocyrHei tenm “cydisilkgll, rastused Berain, uriese geerliseandidhteidp inBludestsatueated t |

RL, R2, R6 rf’m\gvﬁnt %%c%o#%ﬁlbmé%Q Eych fngwjﬁg %ono- Eﬁr&lt%ymc) ﬁbn&@éy as used

her ei n, unless 0 se 1 ndicate I'nc Poups . wher ei n al kyl
is as defined aboWhetermhakenyk, r??Uﬁﬁdt"érem“’?ﬂ%ﬁﬁ@%ﬁfeH@tcétre@rdwd?%a'ky' SURFs BY
her ei n, unl eksncatabeveyhavig btedsCaie@drbon- &(Bbdnrmhukdl&mar omati ¢ and non-aronatic

heterocycl i c O oups gankial i o 39,8058l J4E GRELRLARERY nRELRFLBEsCt 1 o

0, S and N, wherein eac grou inits
ring syst emdeﬁmﬂdﬂa@@n'mvin@aﬁéqsé‘ﬂ@@?f@ﬁ @af@“éfLP&bOF‘ﬁcl ude groups having only 4
atons inyd heir rlmter&ysﬁyem ‘AP Uds RES REEih Cunlteé Sth@W}ééhrlanth! tdes1tisbrghrav e at

| east 5 atons.in = The , heteroc i u i nec

benso- fused IR e horh =R dmec Sl B o BB oY Bl fol e Baen R eaE or

0X0 noi et i esnapithyl.examplos “Hf ase @Pmﬁﬂye‘i@éﬂtlﬁt@d ewtbdy@l f substitneptsi 'Qd%?@‘iei"tw nyI
(derived fraRleciad atdnflinai8) cyaNb, ﬁmarrp.h&r&ﬁet |5tnnwmﬁétm hetigy, ogyaél iqqogr®oup i's

ol er ot "R SBBRR o PR N&% h@*éﬁo&és ORGP Vi ny
t et r ahy d25of uB.ayalkynyl, e(ORAR Y (Fecstarghyahd - (cetﬁ alylel i @ppmAerpd heterocyclic), wherein t
tetrahydrothy apwesé}wom 0 BisPRAdrélh PR Fmaqogm Rme ag &uf.empﬁemanp t hi oxanyl,
pi perazinyl, azet | di r}r¥| oxet any her Ih| et any lse nd Q@%ﬁzdes _6%( | %ﬁeé)anyl ,
thi epanyl, oxazepifgyd™ gAY epi WF il WéthﬁW n ?atﬁ ¥ g
t et rahydr Opyﬁﬂefhlrrardyl,lsas-qkﬁhe‘d:dbbwyl 3-pyrrolinyl, indolinyl, 2H pyranyl,
4H-pyranyl, di Oxwlterm]‘% %10 membered heterocyclic’, as used herein, unless otherwise indicated,
30 includes aromatic and non-aromatic heterocyclic groups containing one or more heteroatoms
each selected from O, S and N, wherein each heterocyclic group has from 4 to 10 atoms in its
ring system. Non-aromatic heterocyclic groups include groups having only 4 atoms in their ring
system, but aromatic heterocyclic groups must have at least 5 atoms in their ring system. The
heterocyclic groups include benzo-fused ring systems and ring systems substituted with one or
35 more oxo moieties. An example of a 4 membered heterocyclic group is azetidinyl (derived from
azetidine). An example of a 5 membered heterocyclic group is thiazolyl and an example of a
10 membered heterocyclic group is quinolinyl. Examples of non-aromatic heterocyclic groups
are pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyi, tetrahydropyranyl, tetrahydrothiopyranyl,
piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl, azetidinyl, oxetanyl, thietanyl,
40 homopiperidinyl, oxepanyl, thiepanyl, 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, dihydrofuranyi,



di oxol anyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,

di hydr ot hi enyl, di hydrofuranyl, W 03/045939 PCT/|B02/ 04097 -36 5

pyr azol i dwoyi3/43989 dazol i nyl , im dazolidinyl, 3-azabicycl o[pgTiB0Ydiexanyl, 3-
azabi cycl o[ 4. 1. 0] heptanyl , 3Hindolyl and quinolizinyl. Exanples of

aromatic heterocyclic groups are pyridinyl, imdazolyl, pyrimdinyl,
pyrazolyl, triazolyl, pyrazinyl, tetrazo¥yl, furyl, thienyl, isoxazolyl,

t hi azol yl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl,

i ndolyl, benzim dazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl,

phthala2|nyl pyrlda2|nyl triazinyl, 10 isoindolyl, pterldlnyl purinyl,
oxadi azol 91 , pyraplickyhz ol y'm'da?‘?kmézanylm'dﬂie'ﬁ’m ur az3a?¥9P'CYC|0E§eh‘ﬂbﬁXH'i‘3€)phen91

benzot hi azol é&bb.cm[uzomaa&wi ,3HOwtOYRZAd iqOMblizingl Ui e@ﬁadndsnofl aromamhéw:bbwmyl

and furopyridin fore eriv S
1t cd by iR s Py kel BARRE el kR, BRI densRl B o
i nstance, a fgﬁoﬂplswazol)demldzolwnvwolvloIisethraaqul b)erowyrqumbhn% yﬂoq@wlaylx adbidd) or

pyrrol 3-yl Keﬁzﬁﬁ&a@&yf]%zoftﬂr% l?lﬁnéllﬁ[}r\l/gﬁda%yl |ﬁﬂ%ﬁfﬁl Hﬁﬁ&]yﬂmyl pﬁdazu’iﬂ?%ﬁb%m qt hyl,

and "Ac" nmeanhs acet ess ot herw se

i ndi cat ed® BORAOVH; R ?rﬂw&etﬂ‘f% oxpfigZofylr rH“aﬁbﬂﬁ@‘Y' fgraﬁi"éfbl I‘F@F"e‘i WAz ess
ot hervm se | rWMm;menymensothuahowetbbrydoﬁmlsnamndaolm”i]hQumefarnyf Dispt@Hyridag, ased
her ein, unl %@p)ﬂ 2{ Whéqor{a&q{g%%uﬁg ‘as fEEﬁJ&& fror%Qhéj&dWothJs%gt@& %vaemay-r Ct erm

"ACN', as use essS ot herw se I ndi cat means acetonitrile. The
term " NvP, aigehgd @HNT?@?%'P%W“?E?\FL@E&S ROEHRP- W %é‘slaﬂﬁﬁ & foup derjygch fram Rirrole may
met hyl pyrrolbe(#yn@nq/i(NTé\t@cﬁeerdrperW(c-amhetsed herei n, unl ess otherw se

i ndi cate nmeans Py |f gx atyl @S used herein,
unl ess og%ervm se |r%§er@at edhéglngHrefg& Ilezg&r?ta;lg(]&@/‘ %CE]AC 'F&H’A ng formula: P P
The term "DABCO', Thederiis EME casapef he(g. é@%sséfhﬁ@f'%"sdé?aieﬁdi‘??ﬁ% dggethpegiena. 4- 30
di Szabl cxécl o[ 2. 2. Bock@mne: r:;]ﬂhe ber Ubedr[])aﬂereln a&ngsed othefesen, md(;c&:]eﬁss n@bh‘eﬁl’}l\ﬁ se
i ndi cate ant hracene. The term "dppe", as use erein, unless
ot herw se mrEecfﬁ%lg)f'fgéTpa%rréans Ph2P( CH2) 2PPh2. The term "dppp ", as used
herein, unless otWer\pse OMACatasd, UsRea R8rePh 2P 8PP, indigRied; e means
dppb", asp usffeth@dceiathideunl ess ot hervm se indicated, neans Ph2P(CH2) 4PPh2. WO

03/045939 PCT/ | BO%/eQeA'rr(%Q,ZCN"-. §s7 used herein, unless otherwise indicated, means acetonitrile.

The term "NMP", as used herein, unless otherwise indicated, means N-
methylpyrrolidinone.
The term "DMSO", as used herein, unless otherwise indicated, means
25  dimethylsulfoxide. '
The term " BINAP", as used herein, unless otherwise indicated, is represented by the

following formula:

: P @
The term "DABCO", as used herein, unless otherwise indicated, means 1,4-
30 diazabicyclo[2.2.2]octane.
The term "DBA”, as used herein, unless otherwise indicated, means dibenzanthracene.
The term "dppe", as used herein, unless otherwise indicated, means Ph,P{CH,),PPh..

The term "dppp ", as used herein, unless otherwise indicated, means Ph,P(CH,)sPPh,.
The term " dppb"”, as used herein, unless otherwise indicated, means PhoP(CH,),PPh,.



5 The term "di ppb ", as used herein, unless otherw se indicated, neans
i Pr2P(CH2)4Pi Pr2. The term "dppf', as used herein, unless otherw se

i ndi cat edwoios/onmpy esented by t he

foll owi ng formul a: PPh2pcDABo2l@ne+ PPh2 10

The term "pal adacycle 1", as used herein, unless otherwi se indicated, is
represented by the foIIovm ng formula: tol-o o-tol Ro-j", 0O Pd Pd OO
(P\ tol- o o-tol 15 The term "protein Ponge", as used herein, unless

ot herwi se indi cated, neans 1, 8- bis(dinethylam no)naphthal ene. The term"

catal yst 1",

as used herei n, unless otherwi se indicated, is represented by

t he followngforrrula N\C—-- Pd12 N NCN ~-1j 20 _The term"

cat al yst 2",

as USe&Redienbn, asdﬁ?‘@?@'%ﬁﬁéﬁsm@"ﬁeﬁd’i%'&f’ aeeans ErP 488 ed by

t he foll ow ng f ormie | termV¥ap 8/ 43498 DerBia,T (hI&¥8 2HALSL indicadéd, W repfesemtdiby? theN
/IQON N~ ?ouowﬁ L8R "ligand 1", as used herein, unless otherw se

i ndi cat ed,

10

15

20

represerited by the follow ng formul a

O‘Pphz

Fe

|:>—Ppn2

The term "paladacycle 1", as used herein, unless otherwise indicated, is represented by

o, /mno /k
\

the following formula:

The term "protein sponge”, as used herein, unless otherwise indicated, means 1,8-
bis(dimethylamino)naphthalene.
The term " catalyst 1", as used herein, uniess otherwise indicated, is represented by the

following formula:

The term " catalyst 2", as used herein, unless otherwise indicated, is represented by the

following formula



N CIN 10 The term"ligand 4", as used herein, unless otherw se indicated,
is represented by the followwng forrula N I N C The term"ligand 5", as
used her ewn,0300#98ss ot herwi se indicated, is represented bycrhBo2/d40971 owi ng
formula ~N NJ _ N2CI' N\ / 15 WD 03/045939 PCT/1B02/ 04097 -39 5 The
term" Ofa", as used herein, unless otherw se indicated, means Q2CCF3. The
term"R', as used herein, unless otherw-%& indicated, neans it is

i ndependently selected fromH, Cl-C6 al kyl,
-(CR(err)R(err))(err)(C(err)-C(err) aryl), and -(CR R2)t(4 to 10 nenbered
het erocyclic), whereint is an integer fromO to 5 1 or 2 ring carbon
atons of the heterocyclic group are og&ionally substituted with an oxo
(=O noiety, the alkyl, aryl and hetergcyclic 10 noieties of the foregoing
R groups are optionally substitutedfWw tk 1 to 3 substituents independently
sel ected fromhal o, cyano, nitro, -NRLR/Z, &Fifl uoronet hyl

trifluoronethoxy, C-C6 alkyl, C2- al kenyl, C2-C6 al kynyl, and C4-C6

al koxy, wherein R and R2 are as definéngggy for formula 1. The phrase
"pharnmaceutically acceptable salt(s)", a ed rein, unless otherwise 15
indicated, includes salts of acidic or basig _grpups which nay be present in
t he conpo®nds of the present invention. The conpounds of the present
invention that arendxesn Gigaritl 11pdsised Béréin,ampead biterwi3é ifdREBY, Ng refrevértbel byahé et y
of salts mﬁtgmxﬁykgHabinorganic and organi c acids. The acids that nay be
used to prepare ﬁharnaceutically acceptabl e acid addition salts of such
basi ¢ conpounds of are those that formnon-toxic acid addition salts,

i.e., salts containing pharnmacol ogically ceptabl e 20 anions, such as the
hydrochl ori de, hydrobrom de, hydroiodi ¢ge; Ntrate, sulfate, bisulfate,
phosphat e, acid phosphate, isonicotinafle, %}E%a{e, | actate, salicylate,
citrate, acid citrate, tartrate, N

\

10 The term "ligand 4", as used herein, unless otherwise indicated, is represented by the

“@@}

The term "ligand 5", as used herein, unless otherwise indicated, is represented by the

following formula

following formula

0}

”@%}



pant ot henate, bitartrate, ascorbate, succinate, naleate, gentisinate,
fumarate, gluconate, glucuronate, saccharate, fornmate, benzoate,

gl ut amat ewormeiissesul f onat e, et hanesul fonate, benzenesul fPomraBe/04097

p-tol uenesul fonate and panovate i.e., 1,1 -nethyl ene-bis-(2-hydroxy-3 25
napht hoate)] salts. The conpounds of the present invention that include a
basi ¢ noiety, such as an am no group, form pharmaceutically acceptable
salts with various amno acids, in addition to the acids nentioned above.
Those conpounds of the present invention that are acidic in nature are
capable of formng base salts with various pharnmacol ogi cal ICy accept abl e

cations. Exanpl esThertergyQffas g5 pged herpin, wrgss gevise indicgted. meaes @4CGSe al kal i ne
earth metal saltsTingm R bd Gsddateteh, uhibg @RInasalRtica®Ry A\BhdlMis inSe@hdentand
pot assium sal ts. of .t he, canpoupds pf.1tLhH esent i nvenhion, t aj
functional gF% etff?g fé%"r‘\ﬁ-'ai §g§6 \%ﬂmfc’i]hi @%%&@%ﬁ%@ué"%f&ﬁ@@r éogépltr%rﬂeeerﬁ i on
can be subshsteroeyelis). Mberef tas amisteger fromyP tupd or 21ing cerion gleme pthahriemcyriv e
sinilar spatyglp afe @iy AMsttutet ORI & BRN{=D) trhvidty) &hd AlkGN byl bAY PeteRdjclic

exhi bit dj ffer,ltgeg é){rt | &Br ovedﬁy& cocherrtl ca]} or t(?tth(ﬁr 'tﬁ51 Er %perth.tes.

Sui t abl e '"®xafpF r B [R1ePOIRG, Fnd PBS £ffo SRUOBPIY sRPpIuted, Wife! 43 ¢ SURSHUPHR | ude,
but are not indépendestty seteciedifremineld, @em;!nitrbeﬂlRi‘Rf. Fiorgmietied, tréflioromehexy. CRew
1996, 96, 31élﬁw,%%.égamaqu,rc§fc%ﬁwe§nd él-&segkéxtag&r@em R'HRE RE QRS Piboldre

present invention have asymmetric centers and therefore exist in different
enant i omer i cORE™A bist ereoneric forms. This invention relates to the use of
all optical 40 i|iBenmrsedpithnsacuiailysanestsblo tal{dye as asgbterdia, oflesshathgwies ent

i nventio XL . L) ' Lti:p0ns and
et hods oF ?Eﬂe:ﬁ%%éh%’eﬁa%'@%%%“f?%fg difunf uhich 125 BRGEL ) Blo SRRRIRL B86° 007
-40 5 them Presenidoxeptionndie eAmpoyp e prefef inygrdien B2t asq basic ip BRIVERET @PabI%| s
i Rvent ibon I edf @dnmBmg b Gide Rerietyus eal® Wit drioGeinditgdnitLeh® 6igsrc #uidd. Mheddidsaisat trhgebeo{j .
The subject in ' ' ' ' 5 : n
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whi ch ar e i dtbeseitia for Gom-foxis @cid madiianesglts, Be-{ Sitheantgining Ahaimacelpgiainaqegetpble hat
OmraTb or g@r}g}g élﬁdﬂgfs?@h €ad’ ﬁw aty&ahnbudearhyaﬁommma,vihmoid(ﬁheamit@tefplrﬁmataassuwa_re, mass
nu er | eren rom e am C I S 0O SS, NU U vV . u n
e lore. b Arpaialsf Aok A5n Ak WarkoMRE e BB WIGRL HPHE ool kBBl |
i nventi on i nehigthendts; obilgpte, ofscothale.ogesninate.armatsate. wettispalen fureargtge gluconate,
2283 pggrso Ui S%JCM%ﬂfjtég%&%te CfBMHé %on%téggluﬁ}ﬁ\a@ﬂméﬁﬁ;w%ﬁ&atel‘E@nanés'ﬁ_manaﬂeg?_,

, , , an , specltl ve . oundas , e res nventi on,
T our ves P oSy o oRRRGEE) H0 ARREalRe DartePeTRAG S
conmpoundgs ornaplitheagg)icsalte: Jiie aerBpanhdscdi theprasantinveriien tbionaiyde atbasin mdielyseicbpe s

and/ or ot herg, bRt QRES, Mby WntieshafhdBRicak CackdptdbleNsditt itk GaRSis Bmihd1bdids, in
i nvention. Certain i sot%)ﬁlséglul?%bgabel | ed conpounds of the present

i nvention, fSAiNg g V&hi ch radi oactive isotopes such
Those compounds of the present invention that are acidic in nature are capable of

forming base salts with various pharmacologically acceptable cations. Examples of such salts
30 include the alkali metal or alkaline earth metal salts and, particularly, the calcium, magnesium,
sodium and potassium salts of the compounds of the present invention.

Certain functional groups contained within the compounds of the present invention can
be substituted for bioisosteric groups, that is, groups which have similar spatial or electronic
requirements to the parent group, but exhibit differing or improved physicochemical or other

35 properties. Suitable examples are well known to those of skill in the art, and include, but are not
limited to moieties described in Patini et al., Chem. Rev, 1996, 96, 3147-3176 and references
cited therein.

The compounds of the present invention have asymmetric centers and therefore exist in
different enantiomeric and diastereomeric forms. This invention relates to the use of all optical

40 isomers and stereoisomers of the compounds of the présent invention, and mixtures thereof,

and to all pharmaceutical compositions and methods of treatment that may employ or contain



as 3H and 14C are incorporated, are useful in drug and/or substrate tissue
distribution assays. Tritiated, i.e., 3H and carbon-14, i.e., 14C

i sot opes woa3pase cul arly preferred for their ease of 20 pceppezi4don and
detectability. Further, substitution wth heavier isotopes such as
deuterium i.e., 2H can afford certain therapeutic advantages resulting
fromgreater netabolic stability, for e¥anple increased in vivo half-life
or reduced dosage requirenents and, hence, nay be preferred in sone

ci rcunstances. Isotopically |abelled compounds of formula 1 of this

i nvention and prodrugs thereof can generally be prepared by carrying out

t he procedlurtbem2Eheiparrogads@f fofnuime may Rlerexstan duismersn Thisenventiomseieiss Qriep

Prepar at i onsyshet Avuctodutsers bihd HikiuRd tidreof. €adi |y avail abl e i sotopically
| abel | ed reagen

nan-1 sotopl ca re nventi on
al so encorrpassejgheph%‘rb’r?ﬁttcérﬂi’??té?ﬁl Bnﬂ‘BM‘?si dﬁ‘§°pé°8ﬂvt'3t?eﬂ19§gc°£??8“?§t qh‘?)f
treati ng bagthemiagkutically @cteptable stitsr savgles addrprodsigethenedf, phlgrdawgsermcal@ﬂnpwnds
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or carboxylic groups can 30 converted into Pro rugs. Prodrugs include
conmpound¥0 wHasr @P’ﬁ'cdﬁasérﬁr repss APAPberedifeprne frogy the atopg '%%sp?'"l HessCHAIOET H8Ual¥o or
nore (e.g., foudd, intddtee @Exahpled bf BBlopes tai cbn BS indorPSraied |m6\mh©6lﬂiddy of jtd ned

t hrough an qmegmon Hcl&‘o%t ?Jtop%ggph}fpog%ifcra%%n ch;gn d&y% orcﬁﬁr X Er?d aci d

group of conpou und { |ncI ut are
not |imited ahloripgssughoasn ik d‘i ala. y'C. oNcu@r | ﬂg %sznG"‘bcPHSeséeﬁﬁ'ﬁ‘i‘ihl 90@%‘F€ﬁ1at ed

by three | etdrake piabilimventod, a:loamgs m@lréwe@d%rﬁﬁndwdrceuyywceéwm@,sans of said

hydr oxyl I n%mpdue r(Tils)Solrno salldsor (ﬁu S w ontam they fh Ire%;[eln on@g |sort]%ré¥%|ndlr3r other
bet a-al a & nobouiJ Pi°c % M U S8

honoseri ne, lmttmes It?f n@eraatemwetehw'mm the scepgl df dirie: '"Vﬁd'dﬂt |CGH%!P IQOW@Q"Yd@beﬂ?d)dr ugs

are al so encgpBamIe df thEresbitSivanton, fof é%pﬂ‘eathmxmb \A@\Fcﬂli&ﬁoacﬁ\%ns&@)es such
derivati zed as, anm

dori vat i zed stig” “Sr%wgmf’?%%aﬁf% eﬁw@k R R YA A e

phosphat e eslriéated. i.di. rhbtany camomhdet af:egotopm@ angnplarticularly preferred for their ease of

phosphory OSJY%HWA aard/@aémw SFurtﬁé' QU ith R Qith he AR adbidpEs BlidhDasDRluteYiBrhY
Revi ews,
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prodrugs, suxéroplatieresed s viem talblijé foareduest dossgofeduyemants agd, dwpse, may be
Derivatizatiofenly Ryg &rcu%@H&é aéotéé\&‘éﬂ}: @Qé@&m&ouﬁ&d of ?&M{J ?W bEtyY!

et hers vvhere?l net e acyl group be an a ester t1ona
substituted 'wawnganemdw%cmera?fn@nbmerﬁtbt be Pf?P?fééi bb/d?a&"l‘ﬁéPUt ta?npfﬂ&e%%rs
carboxyl2sx dagioted gt Scembs bhdier,in Oe EMambes ahe Papyiatiais Wew, By subsatatingaa aci d

ester as des hi's type are
dosor i bed | 1Y REIERCHSonil e saGhE RPRATRLopic PROYRS flbere) )
derivatized as anfhgdyentiop P‘P@ﬁ%ﬁﬁm@@ewhaﬁmﬁﬁ@ﬁa@%@ﬂs nfaingye aﬂﬁé‘?@%? odr ug
NDi eti es mayr irB4ing BadtedaEin@EtRHDGIrdubis batfihiB@ritdUsrodieds dficbpmldd 6F teé Rhula ani ne

and car boxyldo%pg'gnldg of ffgnr%ﬁﬁal 10 Iﬂg'\lirigt }reeeS aml\r/%) gn%ég 45%%% Ing'(I:'ér oB Q c/ 8r%9p957can be
30 converted into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a
polypeptide chain of two or more (e.g., two, three or four) amino acid residues is covalently
joined through an amide or ester bond to a free amino, hydroxy or carboxylic acid group of
compounds of formula 1. The amino acid residues include but are not limited to the 20 naturally
occurring amino acids commonly designated by three letter symbols and also includes 4-

35 hydroxyproline, hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine,
gamma-aminobutyric acid, citrulline homocysteine, homoserine, ornithine and methionine
sulfone. Additional types of prodrugs are also encompassed. For instance, free carboxyl groups

can be derivatized as amides or alkyl esters. Free hydroxy groups may be derivatized using
groups including but not limited to hemisuccinates, phosphate esters, dimethylaminoacetates,

40 and phosphoryloxymethyloxycarbonyls, as outlined in Advanced Drug Delivery Reviews, 1996,

19, 115. Carbamate prodrugs of hydroxy and amino groups are also included, as are carbonate



-42 5 SCHEME1 Z0 Z1 0ZNH (RSYmMANH 2 (R5)ymB N) if C z1idl R4 N
JN(RS)mMD N (RmC OR3 \ | EH(RIl)p OR3 RN\ 11 R4 (R)p N N1
(R5) m WD WB/0045839 PCT/ | B02/ 04097 -43 5 SCHEME 2 71 O 1 PZTOBOZROKH 5 NH
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5 prodrugs, sulfonate esters and sulfate esters of hydroxy groups. Derivatization of hydroxy
groups as (acyloxy)methyl and (acyloxy)ethyl ethers wherein the acyl group may be an alkyl
ester, optionally substituted with groups including but not limited to ether, amine and carboxylic
acid functionalities, or where the acyl group is an amino acid ester as described above, are also
encompassed. Prodrugs of this type are described in J. Med. Chem. 1996, 39, 10. Free amines

10 can also be derivatized as amides, sulfonamides or phosphonamides. All of these prodrug
moieties may incorporate groups including but not limited to ether, amine and carboxylic acid

functionalities.
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PCT/ 1 B02/ 04097 -44 5 Detail ed Description O The Invention General

synt het i cwoaBhexdso whi ch may be referred to for preparing traamsai@osnds of
the present invention are provided in United States patent 5,747, 498

(i ssued May 5, 1998), United States patent application serial nunber

08/ 953078 (filed Cctober 17, 1997), WO -98/02434 (published January 22,
1998), WO 98/02438 (published January 22, 1998), WO 10 96/ 40142 (published
Decenber 19, 1996), WD 96/09294 (published March 6, 1996), WO 97/03069
(published January 30, 1997), WO 95/19774 (published July 27, 1995) and WO
97/ 13771 $published April 17, 1997). AGHEMEdnal procedures are referred to
in United States patent application nunmbers 09/488,350 (filed January 20,
2000) and 09/488,378 (filed January 20, 2000). The foregoing patents and
patent applications are incor p&ated herein by reference On 15 their
entirety. Certain starZyng mat ! ials may be prepgked accoflding to net hods
famliar to those skil LeG ’ rt and certain gyt heitie_nodifications
may be done according t led N the art. A
standard procedure for al i ng 6-1 cdogquirmazyl i nfj 4 provided in
Stevenson, T. M, Kazgig ak>"NH, Leonard, N J., O~g, Zhem 1986, 51,
5 p. 616. Palladi(Fr)xatal yged béronic aci dcgﬁéi i ngs ar® described in
Myaura, N., Yanagi, T., SuZBki, 20 A. Syn. m1988B 11, 7, p. 513.

Pal | adi um cat al yzed Heck couplings are described in Heck et. al. Oganic
Reactions, 1982, 27, 345 or Cabri et. al. in Acc. Chem| Res. 1995, 28, 2.
For exanpl es of the palladiumcatal yzed coupling of terqm nal al kynes to
aryl halides see: Castro et. al. J. Og. Chem 1963, 28, 3136. or
Sonogashira et. al. Synthesis, 1977, 777. Term nal al Rynessynthesis may be

performed using appropri qtely subdtituted/ protectad 25 al d¢hydes as

described in: Colvin, ER\W J. et]. at. Chem Soc%¥Yerkin ans. |, 1977,

869; G lbert, J. C et. N Chem, 47, 10 PRappke, J. R et.

at. Tet. Lett., 33, 26, NChiEra, S. et. . Chém Soc. Chem

Commun., 9, 1992, 721; T B. M |J. Arer. Chem > %%3 4, 1997,
T 19NN, 4313.

698; or Marshall, J. A _ep Org. Chem, 65
Alternatively term na(IR5e) be prepar edy ma t

wWe step procedure.
First, the
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30 addition of the lithiumanion of TMS (trinmethylsilyl) acetylene to an
appropriately substituted/ protected al dehyde as in: Nakatani, K et. at.
Tet r ahedrwn, 03493939, 1993, 1901. Subsequent deprotection PgThREXR4NEY t hen
be used to isolate the internediate termnal alkyne as in Malacria, M;
Tetrahedron, 33, 1977, 2813; or Wite, J. D. et. al. Tet. Lett., 31, 1,
1990, 59. 35 Starting materials, the synthesis of which is not specifically
descri bed above, are either comercially available or can be prepared
usi ng nmet hods well known to those of skill in the art. |In each of the
reactions discussed or illustrated in the Schenmes above, pressure is not
critical Bnless otherw se indicated. BEEEM&Zes from about 0.5 at nospheres
to about 5 atnospheres are generally acceptable, and anbi ent pressure,
i.e., about 1 atnosphere, is 40 preferred as a matter of conveni ence. WO
03/ 045939 PCT/1B02/04Q97 rL1/MbUL / U4 UJ I -45- 5 Wth refere@e to
Schenme 1 above, the cd f
conmpound of forrmula D
formula E wherein R1,

d R5 are defined above, W i ne of
R11 are as defined above, in g
solvent, in particular vent setected—frombBvF—>
(N, N-di net hyl f or mam de) 8Kyl ene gl ycol di nethyl etherA ~

(di chl or oet hane) anﬁaﬂmputaagl, ahd phenol, or a nixtur@i f/ t he_f ore&goi ng
solvents, a 10 tenperature thin the range of about 50-130C foB a peri od
ranging from21 hour to 48 hours. The heteroaryloxyanilines of fornula E
may be prepared by nethods known to those skilled in the art, suchj as,
reduction of the correspondinggitro intermediates. ;Reduction of arjomatic
nitro groups nay be perfo ,i met hods outlinedRY Brown, R K., [Nel son,
N. A J. Og. Chem 195/ 5149; Yuste, R S&ldana, M Walls, H, Tet.
Lett. 1982, 23, 2, ;p. 14 in 15 WO 96/09% eferred to apove. Cl
Appropriate heterRBaxyl g obenzenpz1 eri yH 23 may be prépared from

hal o nitrobenzene predursors 1Ducleopthlc 0 ment of t e hal e
with an app [ h| cohol §§ Bscri bedHi n 'nshgfgp C.J. et N
Bi oorg. Med. CRERN g ¢, 10, 1997, 1345:*loupy. A et. a

Conmmun., 20,
3383. Conpoun

: 55; or Brunelle, D. J., Tet. Left. 2

m aEin which RL'is a C1-06 alkyl gROyf nay,
m nation of the parent aniline with R CH O).

conpound of f . D may be prepared by treating a conpound of formula C

wherein Z' i§Rap activatipg group, such as bronmo, iodo, -N2, or -OTf

(which is -CSCQC?B), or the precursor of an activating group such as NO2,

NH2 or OH, with a coupling partner, such as a term nal al kyne, term nal

al kene, vinyl halide, vipyl stannane, vinylborane, alkyl borane, or an

al kyl or al kenyl zinc reagent. The 25 conpound of formula C can be prepared

by treating a conpound of [fornula B with a chlorinating




reagent such as POCI 3, SOCI2 or A C(OC(OC/DW in a hal ogenated sol vent
at a tenperature ranging fromabout 60C to 150C for a period ranging from
about 2 two24/lvey s. Conpounds of formula B nmay be prepared/iBoxmmer
conmpound of forrmula A wherein Z' is as described above and Z2 is NH2,

Cl- C6 al koxy or OH, according to one or nore procedures described in V\D 30
95/ 19774, referred to above. The corrpoun‘b“s and reactions in Schene 2 may be
prepared using the nmethods described for Schenme 1, with one change to the
reacti on scheme. The conpound of fornula C is treated with the

het er oaryl oxyani | i nes of for Ia E to form he conpound formula F prior to
the reacPion of the Z' acti vl Resgipion,Pk heanveplian) i ng partner as

descri bed above | GeGgdlepmehetic niéﬁmoémyhncmmp,ommméfeo'bd foofonpreparibg crercobwowwminwer t ed
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Z- al kene derl vatl ves b% tr eat nent as and a Pd cataly. nit as in

Tomassy, B. felladiyp-ca rP°f°Cl§rﬁ’ﬁj‘rF°“‘(" @%%’ Ge bed,ipfyaurg, N-+ YagaginknPugyl
prinmary amd Aefyandemy. 3881nés Avipt h1:ﬁnPallsdmrywaatyeed Hexdkdcooplings iaedesaibedtimer
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sul f onyl provi correspon urea, am car banmat e or
sul f onam de; Fog)exwéeia%ﬂ the raladivat PRIRYESH CBUFHF‘S’ RhfymiBR! Aynes i Aiahddesniete
usi ng R(err)caro)et. sand diry. Chieaat1963)t2808138| oobalogaskirs let.cal Synoeyigntre, 77aci d

chi oride  { OferBhaELude! bilesd fay BEXidlofar L gng%ﬁg%gﬁ;taagma# cgéaayt g

chloroformate or s orrde to car banat e,
ester, c@&¥ boﬁ%ﬁhédeérass%?ﬁ‘F'@ﬁﬁ’é‘ &elviy. EsWer: etTH'eCB%p%‘lﬁ'n('i?rk@f r??'r%'
i nventi on negibeAME Casty ANEOrg.CCHeA, e M 0at €825 Hauske, alSReétOQIETétCLdlﬂ 38 maesggzan be

separated i e i ndj Vi e o] S hei
ph55| cal chgbqg (?m:?i ?T‘I;elrénkagg%b;l Sé Fn 8 Fnﬁn ? o?e* 'giosﬁa B‘ 3 A e art,
for exanpl e, Cheyn. SRe-oHdt b PUp ATS: Gf MFFF%R‘UH 6\n9£I a'o’r@ﬁl Qhsz§?|@n199Erf’a°’ﬁ§| omer s

can be -separ at edaRyhat@MeitindGikiiee may be prepared by a two step procedure. First, the

30 addition of the lithium anion of TMS (trimethylsilyl) acetylene to an appropriately

substituted/protected aldehyde as in: Nakatani, K. et. al. Tetrahedron, 49, 9, 1993, 1901.

Subsequent deprotection by base may then be used to isolate the intermediate terminal

alkyne as in Malacria, M.; Tetrahedron, 33, 1977, 2813; or White, J. D. et. al. Tet. Lett., 31,1,
1990, 59.

35 Starting materials, the synthesis of which is not specifically described above, are either

commercially available or can be prepared using methods well known to those of skill in the art. .

in each of the reactions discussed or illustrated in the Schemes above, pressure is not

critical unless otherwise indicated. Pressures from about 0.5 atmospheres to about 5

atmospheres are generally acceptable, and ambient pressure, i.e., about 1 atmosphere, is

40 preferred as a matter of convenience.



enantionmeric mxtures into a diastereonric mxture by reaction wth an
appropriate optically active conpound (e.g., alcohol), separating the

di ast er eoweres/ogsa converting (e.g., hydrolyzing) the indipeirdBedo4097

di astereoners to the corresponding pure enantioners. AY! SlEchs i/sbfet 8,/
including 25 diastereoneric mxtures and pure enantionmers are consi dered
as part of the invention. The conpounds -8f fornulas 1 that are basic in
nature are capable of formng a wde variety of different salts with
various inorgani c and organi c acids. Although such salts nust be
pharmaceutically acceptable for admnistration to animals, it is often

desi rabl eSi n practVite efarence jtg Sehegie| 4ahoye e @mpRENIS APBURT GrY boprpared Y from
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the base CO”B@E'R{H@I&Jetha Bl Snd! &%ﬁﬂ{:/li gﬁhu?r\ﬁle‘ﬁfl,r ‘3{”‘Qin'1i¥tur8rcﬁﬁg§ ‘?%@Mgtsroﬁéﬁé,@ the

base compound w a substantia /al’'ent ~ anount hosen 'm ner al
or organi'® aemaerptHrerithigdfegnee fpod 9P-1a%8iferr Reriod renging fipm dioar RF8dHENI ¢
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than one acidic,or basic noieties, e conpounds e present 1 nvention
and Z° is NH,, C4-Cs alkoxy or OH, according to one or more procedures described in WO

30 95/19774, referred to above.
The compounds and reactions in Scheme 2 may be prepared using the methods
described for Scheme 1, with one change to the reaction scheme. The compound of formula C
is treated with the heteroaryloxyanilines- of formula E to form the compound formula F prior to the
reaction of the Z' activating group with a coupling partner as described above in Scheme 1.
35 Any compound of formula 1 can be converted into another compound of formula 1 by
standard manipulations to the R* group. These methods are known to those skilled in the art
and include a) removal of a protecting group by methods outlined in T. W. Greene and P.G.M.
Wauts, “Protective Groups in Organic Synthesis”, Second Edition, John Wiley and Sons, New
York, 1991; b) displacement of a leaving group (halide, mesylate, tosylate, etc) with a primary or
40 secondary amine, thiol or alcoho! to form a secondary or tertiary amine, thioether or ether,

respectively; ¢) treatment of phenyl (or substituted phenyl) carbamates with primary of secondary



may include nono, di or tri-salts in a single conmpound. Adm nistration of

t he conpounds of the present invention (hereinafter the "active 20
conmpound(wp'op/ocasy be ef fected by any nethod that enabl es aelrilBeyopowf t he
conpounds to the site of action. These nethods include oral routes,

I ntraduodenal routes, parenteral injection (including intravenous,

subcut aneous, intranuscul ar, intravascul4 or infusion), topical, and
rectal admnistration. The anount of the active conpound admini stered will
be dependent on the subject 25 being treated, the severity of the disorder
or condition, the rate of adm nistration, _the d|§ﬁ85|t|on of the cqﬂgound
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30 unacceptable salt and then simply convert the latter back to the free base compound by

treatment with an alkaline reagent and subsequently convert the latter free base to a

pharmaceutically acceptable acid addition salt. The acid addition salts of the base compounds of

this invention are readily prepared by treating the base compound with a substantially equivalent

amount of the chosen mineral or organic acid in an aqueous solvent medium or in a suitable

35 organic solvent, such as methanol or ethanol. Upon careful evaporation of the solvent, the

desired solid salt is readily obtained. The desired acid salt can also be precipitated from a

solution of the free base in an organic solvent by adding to the solution an appropriate mineral or
organic acid.

Those compounds of formula 1 that are acidic in nature are capable of forming base

40 salts with various pharmacologically acceptable cations. Examples of such salts include the

alkali metal or alkaline-earth metal salts and particularly, the sodium and potassium salts. These



carrier or excipient and a conpound according to the invention as an active
ingredient. In 15 addition, it may include other nedicinal or

phar maceuwoaalo4®gent s, carriers, adjuvants, etc. Exenpl arycpaBeidesral

adm ni stration forns include solutions or suspensions of active conpounds
in sterile aqueous solutions, for exanple, aqueous propylene glycol or
dextrose solutions. Such dosage forns cﬁ% be suitably buffered, if

desired. Suitable pharmaceutical carriers include inert diluents or
fillers, water and various 20 organic solvents. The pharmaceuti cal

conposi tions may, if desired, contain additional redients such as
flavoring®, Withaes 3l PeRasedPRrn¥enipRpl taganiqueke Thﬁ'ﬁ'ﬂfé"'?aglba%?ﬁd’l’h"‘ﬁoqﬁ? HPed %t i on,
t abl eL S cont @hg¥ntgo vﬁbargm_pﬁ%mb@uedﬁlﬁaccé‘nﬁaﬂb tRxSe £ilts of this Meérdornzry tHoee @hiph oyed
together with variou i Sj.Nt nt.s such a

certain corrpt}f;é';( e fgr'gg?sgsssagsn‘ﬁ'ﬁ%mh‘?ﬁ&ic c%i“pound;s ozn{fl'%ﬁlt‘;’1 aén agonétog}(rgggsjsgasr;gsel atin
and acaci a. iscletlet thegeaderiyed ftoub$tlcb@hﬁm@cmwsaosemﬂbha@“mgﬁ%mdum poassiusar at e,

sodi um | aur yqc ér@trﬁagamrﬁ %lcc TRER sakd @R e!a|§| By breﬁa@éd tsyal%ﬁigl thOcdreEHOAGRS

Solid conpositions of simlar 5) %{%{ ‘? J;‘?‘V‘Y | sof t ahd har d
filled géf at?ﬁ'ﬁ"ccCSB‘gB‘I‘”«Q%W"h ‘l‘ﬂraé’f’%quféé R CUPIUD gs‘“e KPS CPH%‘F‘UH@F%{% bse or
m |k sugar acatiorisi ghd rieh esvapa@atingisheg Ingsultingd kglaioh \tb en@essl posdrably Whden redusedus
suspensi ons ,%ss@,' ' wre,%at%@ tﬁ@y%%ﬁgsci o prgﬁa?éd BRkiRk W;aak%nc §J1ﬁor%c<§f' e

conpound t her el arious sweetening or flavori nﬁq
agents, 30 casdsr ?°r’f§’°H’ﬁ’Pta§F é“eoﬂesa%é'k%lh@etah glkqxide jtpasther. S thegns ?’?Pfﬁatﬁgé s or
sus pend| ng agamtng ;solutigetd ugynessl infthe darhel@rehser sasciefons e bither castehsniohipmetric

propyl enfs 0 %‘Bﬂhles G eﬁtg Qre %fers m%@;rehmﬁdér%eé gerfe co,waatapéig prrfea&.BﬁQﬁd' ng

vari ous p ceutica sit1ons speci f1 ¢ anount active
conpound ar NGB yields °Wq feskrd gl Paedut S'%atswag &orspqund gfthe PFeffﬁ‘F gveqitien  For
exanpl es, seafay iRGubengdrehad ohb atidia oe bdsicCradietise, the caspouldsCdt thufreseshintghtion

Conpany, Easr%%mclfgén n%‘% &'trF%lt& *’l%@mg@?f)r‘\é@ﬁé) The exanpl es and

preparations oVl ate and exen@I ify the conpounds
of the present i mMdsHistEPnaffdthReteRBEYdsfof ghe BERSET gN\entaR Bméflﬁﬁﬁd@e Pqtive s to

be undepst %d\pbdﬂﬂ(s) ] dsm b& @md(bf/ ah)hﬁetﬁcﬁcﬁﬁzﬁ @habllgd delvery @fithe Sorlmhndsltmhbede in

b foll h
Ay, ey Y | QCiSEP Tl hifeod RO AP (SIATREA PR, RAGRTBIRE caddlod N

mor ecul es  wi a sl n cen
ot her wi se ndinglddingiRtrayenogs, Sabqﬂmw-dmfﬂ‘rwmwaé mtramgléarmn@é'em)e@plval tend feste! or
nore chiral LaHi®bfon unl ess otherwi se noted, exist as a racem c m xture of
di ast ereoners. 03/ 0459 /1 BO2/ 04097 . .
enant | oner o/ di ast IPBIAR<D! a5, ST TR b ARy e RUBLS RABAen 6" B89k 11 e
in the 25t .be\nberpeteﬂmecsezwtymfrﬁtea@owphy dorditiop{ the rategoftagministration, the diprosiien ons

and exanpl esy ! @¥pount Bd ﬂ@@%&r@ﬁon@ﬂﬂ'p?és&%g%%sanu MoR&ver %Qﬁ‘é&i\@@osage
i ndi cated, are as 19

(mhut act ur cairiip RsmoLsiout ) dp H5oubIEB e Bock Rl ororaby sbout 110

about 35 mg/kg/day, in single or d|V|ded doses. For a 70 kg human, this would amount to about

0.05 to about 7 g/day, preferably about 0.2 to about 2.5 g/day. In some instances, dosage levels

30 Dbelow the lower limit of the aforesaid range may be more than adequate, while in other cases still

larger doses may be employed without causing any harmful side effect, provided that such larger
doses are first divided into several small doses for administration throughout the day.

The active compound may be applied as a sole therapy or may involve one or more

other anti-tumour substances, for example those selected from, for example, mitotic inhibitors,

35 for example vinblastine; alkylating agents, for example cis-platin, carboplatin and

cyclophosphamide; anti-metabolites, for example 5-fluorouracil, cytosine arabinoside and

hydroxyurea, or, for example, one of the preferred anti-metabolites disclosed in European Patent

Application No. 239362 such as N-(5-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-yimethyl)-N-

methylamino]-2-thenoyl)-L-giutamic acid; growth factor inhibitors; cell cycle inhibitors;

40 intercalating antibiotics, for example adriamycin and bleomycin; enzymes, for example interferon;

and anti-hormones, for example anti-estrogens such as Nolvadex™ (tamoxifen) or, for example



10 mminterior dianeter. The sanples are run on a Hew ett Packard-1100
system A gradient solvent nethod is used running 100 percent anmoni um
acet at e /wemswi®3acid buffer (0.2 M to 100 percent acet eartiBod/aoover 10
m nutes. The systemthen proceeds on a wash cycle with 100 percent
acetonitrile for 1.5 mnutes and then 100 percent buffer solution for 3
mnutes. The flowrate over this period4s a constant 3 nmJ minute. 15 The

present invention is illustrated by the followi ng Exanples. It will be
under stood, however, that the invention is not limted by the specific
details of thefollovmng Exanpl es. nple 1
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such as sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium
25 stearate, sodium lauryl sulfate and talc are often useful for tableting purposes. Solid
compositions of a similar type may also be employed in soft and hard filled gelatin capsules.
Preferred materials, therefor, include lactose or milk sugar and high molecular weight
polyethyiene glycols. When aqueous suspensions or elixirs are desired for oral administration
the active compound therein may be combined with various sweetening or flavoring agents,
30 coloring matters or dyes and, if desired, emulsifying agents or suspending agents, together with
diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof.

Methods of preparing various pharmaceutical compositions with a specific amount of
active compound are known, or will be apparent, to those skilled in this art. For examples, see
Remington's Pharmaceutical Sciences, Mack Publishing Company, Easter, Pa., 15th Edition

35 (1975).
The examples and preparations provided below further illustrate and exemplify the

compounds of the present invention and methods of preparing such compounds. It is to be
understood that the scope of the present invention is not limited in any way by the scope of the
following examples and preparations. In the following examples molecules with a single chiral
40 center, unless otherwise noted, exist as a racemic mixture. Those molecules with two or

more chiral centers, unless otherwise noted, exist as a racemic mixture of diastereomers.



NHAQAC in H2O pH = 6.0; and Gradient: O mn: B=30% C=70 % and 20 m n:
B=85% C= 15% 10 Exanple 2 2-Methoxy-acetic acid propargylamde O
MeQ ~ H HvoAsmadzd i on of methoxy acetyl chloride (12.5 m pCcomg@7o4wd , 1.2
equiv.) in dry CH2CI2 (45 mnml) kept under N2 was cooled to -40C. A solution
of propargylamne (7.98 m, 0.125 nol, 1.0 15 equiv.) in dry CH2CI 2 (40 m)
was added over 45 minutes keeping the tefferature |ess than- 25C. After 15
mnutes triethylamne (17.4 m, 0.125 nol, 1.0 equiv.) was added over 45

m nut es keeping the tenperature |ess than -25C. The reaction m xture was
warnmed to room tenperature. TLC after 3 hours showed conversion conpl ete.
The r eact P onSHIR ELFTRIORERS/diagigreRmATEANaietpbianes pymethpss kioun t“h@%ﬁ%@ﬁ‘? E'Wg‘ﬁase
was washed wat.h hal f-saturated NaC 20 solution, filtered through cotton
wool and concentr t han
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hydr ogen ect-Te 50C Det ect or
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H2: 40.0 mM/mn, air: 450 mM/mn Example 1

-quinazoline

20 A 3 neck round bottom flask was fitted with a mechanical stirrer and kept under N..
The flask was charged with the chloroquinazoline (10.0 g, 34.43 mol) and dry THF (35 ml).
The 3-amino-4-methylpyridine (7.38 g, 34.43 mmol) and dry THF (45 mi) were added and the
yellow suspension was heated to reflux. After 15 min most of the reactants went into solution
and a fine yellow suspension was obtained. After 25 min, the internal temperature of the
25 reaction mixture was 56°C, and precipitation of the desired product started. Heating was
continued for a further 2 hours and the reaction mixture was allowed to cool to room
temperature while remaining in the oil bath. Yellow crystals were collected by filtration, washed
with cold (0°C) THF (1 x 10 ml) and dried at 50°C, p < 200 mbar. The title compound was
obtained as light yellow crystals (15.75g, 98%). Rf = 0.45 (EtOAc/MeOH = 9/1). 'H NMR

30 (CDCls, 300 MHz): &= 11.40 (br, s, 1H, NH), 9.29 (d, J = Hz, 1H, H-2),8.91 (s, 1H, H-2"),
8.36-8.32 (m, 2H, H-7, H-8), 7.74-7.73 (m, 2H, H-4", H-5), 7.62 (dd, J, = 8.7Hz, J,= 2.6Hz, 1H,
H-5") 7.49-7.46 (m, 2H, H-6", H-5), 7.06 (d, J = 8.7Hz, 1H, H-2°), 2.54 (s, 3H, CHs), 2.26 (s,
3H, CHs). °C NMR (CDCl; + De-DMSO, 75 MHz): &= 159.51, 153.63, 153.17, 152.82,

152.70, 145.26, 141.37, 138.01, 134.75, 134.65, 131.05, 129.10, 128.74, 126.77, 124.86,
35 124.43,120.41, 116.98, 94.89, 23.54, 17.67.



Makeup flow N2: 45.0 mM/mn 5 Exanple 3 Preparation of

6- (N- Met hoxyacet yl - 3- am no- propen-1-yl)-4-[ 3- net hyl - 4- (6- et hyl - pyri di ne- 3-
yl oxy) - phwoybBaniosdl - qui nazol i ne Usi ng Suzuki Coupling ReaeCiraro2®4bd7 H N HN
O : ON N 10 2-nethyl-2-butene (0.59 m, 5.60 mol, 2.8 equiv.) was added
over 1 hour to a cold (0-5C) solution of BH3* THF corrpl ex (1.0 Msol, 3.0
m, 3.0 mol, 1.5 equiv.) kept under N2."0The reaction m xture was stlrred
at this tenperature for 30 mnutes foll owed by the addition of

2- Met hoxy-acetic acid propargyl am de (255 ng, 2 mol, 1.0 equiv.) dissolved
indry THE (1 m) over 15 m nutes. ce-bath was renoved and the
reaction Rixture ‘“st't{ﬁa‘?°ﬁ’€8”’ldd‘af§ t S‘B%Qfé?rﬂé%‘f%ﬁ’? TBlPRina TP - HY lfy Pgitionsh
reacti on m xByh@ewyaShi¢lt @R 181Faxeld an; BIBE 1f0anL Aminp205/210K262C85 G, Bbnpg 25%C; mol
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evol uti on walH:«@fAssBHo@atafl: Qzﬁ”‘gﬁiaﬂ'éﬁf Qmine By 3q%e.the FO %aendi20amn: B = 85% C=

6- | odo- [ 3- methyy. - 4- (6- net hyl - pyri di ne- 3-yl oxy) - phenyl anm no] - qui nazol i ne
(1.41 g, .3 mmol, 1.5 equiv.) was added i thre; portions giving a 20 yell ow
suspensi on. PPh3 (21 ng, 0.08 mol, 4 rmg%—%md Pd(OAc)Z (4.5 ng, 0.02
mmol, 1 nol% were added each i4Methexyrasetica drgylamidecact i on mi xture was
heated to reflux (65- 68C). After about g0 m nut es a yellow sol ution was
obtai ned and the reaction was nonitored ||[by HPLC assay. After 18 hours the
reaction mxture was cooled to rolePie at followed by the addition
of half-saturated NaC solution (10 nl) ancﬂ Et 10 mM). The organic
phase 25 was separated, washed with H2O (5 m ) and ncentrated at 50C and
a pressure of less than 200 nbar. Purification by plug filtration, SiQ2,
Et OAc/ MeOH = 9/ 1. A¥pletianiof methgraseistiovges(12.6 btl. & 1¥édnch d -2 dagit) indsy CHxGIcHy st al s
(g ?i s(J 59 %ked?funa%rm lql@s(:&iléa%ldbﬁﬂ‘hso@n’oﬂa)of r%bbr%mé@@@lna o@naﬂ-h?b? 32
= S
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J, =8. THz, J229CoHfter 15 rmmu*eﬂye@vl?mmww Tl @7126rmol2HO elgis.) waHaéde)d over 93 (d,
J= g Z;HEQ %gt midués keepﬁvgaﬁe {emperaﬂaké IeN’tﬂan 6565 Tﬁwg’reacﬂcn]fﬁlxt%}'elzwaslvaﬁgeﬁo%omG 34
an

CHZOWE) , 3. 9t?me%fa&%%3 h%wagﬁctv@d fgpwefrzﬁmmp'%efs%he( feaction m té% w5 29
(s, 3H, CH3)quend®E-WWIWRH{QC[01BI) and thd-rpani® phast 68as78ash@FWjth halbFat@dted a3,
152. 367, 2(9-5230§J%on,%ﬁ&e@@wou\!}pc%n%é%g cg)ﬂrl’ntl'amzét(;‘@%gerature of 40°C and pressure

of greater than 650 mbar. The crude compound was purified by short path distillation (boiling

point of 49°C and p of 0.09 mbar). The title compound was obtained as a colorless liquid
(7.84 g, 50 %) which crystallized upon standing.
R = 0.36 (heptane/EtOAc = 7/3).
25 'HNMR (CDCls, 300 MHz): 8= 6.72 (br, s, 1H, N-H), 4.09 (dd, J,=5.5 Hz, J,= 2.6 Hz, 2H, CH,-
NH), 3.92 (s, 2H', CH>-OMe), 3.43 (s, 3H, OCHs), 2.24 (t, J=2.6 Hz, 1H, alkyne CH).
¥C-NMR (CDCl;, 75 MHz): 8= 169.14 (C=0), 79.11 (C-2'), 71.63 (C-2), 71.41 (C-3°), 59.04
(OCH3), 28.26 (C-17).
Gas chromatography was used to determine the tg (min) of 6.42 under the

30 conditions shoWn in the table below.

Column DB-5 (30 m x 0.32 mm, 0.25 pum film thickness)'
Injector Split, initial Temp. 250°C

Split ratio 60.243 1

'Split flow 108.3 ml/min, gas type: hydrogen

Oven 60°C, 1 min, 10°C/min, 290°C, 10 min
Inject-Temp 250°C

Detector (FID) Detector Temp. 250°C




-52 5 149.74, 139.34, 134.73, 134.63, 131.16, 130.77, 130.36, 128. 85,
129.98, 125.47, 124.66, 123.65, 121.32, 119.51, 119.13, 115.39, 71.96,

59. 26, 40w843/028357, 16.41. Using reverse phase hi gh perf @ecmaBexodhéqui d
chromat ography tR (mn) was found to be 6.02 for the title conpound under
the conditions shown in the followi ng table. Symetry Shield RP18 75 x 4.6
mm Flow 1.0 nL / min Wvel ength 205/ 210}-220/ 245 nm Tenp. 25C I njection
Volume 10 L of a ca. 0.5%solution in ACNH20 9/1 Eluent B ACN Eluent C
0.01 mmol NH4QAc in RHOpH = 6.0 Gadient 0O min B =30% C =70 %G adient
20 Mmn B=85% C =15 % 10 anple 4 Preparation of 2-Methoxy-acetic acid
propar gyl ani de- P- BBN DEectg flaw (~L N Bl 49.0emigmipj gi: 459 IMBBN  To a so uti on of
18.88 g of 9-bo[abicygh rﬂawe (9- BB\, 450 AfeinM_Of tetranydrofurap (THF)
was added _a sol ution of of 2- et hoxy-acetic—acidpropargylam de and
48.3 m 1B of THF over 18 m nut es at 19C to 25C. The reaction m xture was
stirred for 21 hours at anbient terrp m £8. Exanple 5 Preparation of

6- (N- Met hoxyaset yle 3+ et @eﬂﬁl& el ng ﬁ.—

| ox henyl u Z UKl
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10 2-methyl-2-butene (0.59 ml, 5.60 mmol, 2.8 equiv.) was added over 1 hour to a cold
(0-5°C) solution of BH;*THF complex (1.0 M sol, 3.0 mi, 3.0 mmol, 1.5 equiv.) kept under N,.
The reaction mixture was stirred at this temperature for 30 minutes followed by the addition of
2-Methoxy-acetic acid propargylamide (255 mg, 2 mmol, 1.0 equiv.) dissolved in dry THF (1
ml) over 15 minutes. The ice-bath was removed and the reaction mixture was warmed to
15 room temperature over 20 minutes. The reaction mixture was then heated at 35°C for 1 hour.
K,COj3 (0.55 g, 4 mmol, 2.0 equiv.) dissolved in degassed H;O (1.2 ml) was added over 30
minutes to the reaction mixture. During the addition of the first half gas evolution was
observed which seized during further addition. 6-lodo-[3-methyi-4-(6-methyl-pyridine-3-yloxy)-
phenylamino]-quinazoline (1.41 g, 3 mmol, 1.5 equiv.) was added in three portions giving a
20 yellow suspension. PPh; (21 mg, 0.08 mmol, 4 mol%) and Pd(OAc); (4.5 mg, 0.02 mmol, 1
mol%) were added each in one portion and the reaction mixture was heated to reflux (65-
68°C). After about 30 minutes a yellow solution was obtained and the reaction was monitored
by HPLC assay. After 18 hours the reaction mixture was cooled to room temperature followed
by the addition of half-saturated NaCl solution (10 ml) and EtOAc (10 ml). The organic phase
25 was separated, washed with H,O (5 ml) and concentrated at 50°C and a pressure of less than
200 mbar. Purification by plug filtration, SiOz, EtOAc/MeOH = 9/1. The title compound was
obtained as light yellow crystals (0.55 g, 59 %). R; = 0.16 (EtOAc/MeOH = 9/1). 'H-NMR
(CDCl3, 250 MHz): 8 =8.71 (s, 1H, H-2), 8.25 (d, J=1.7 Hz, 1H, H-8), 7.90(s, 1H, H-7), 7.82 (s,
1H, NH), 7.79 (s, 1H, H-5), 7.66 (d, J=2.5Hz, 1H, H-4"), 7.54 (dd, J,=8.7Hz, J,=2.6Hz, 1H, H-
30 5", 7.15-7.07 (m, 2H, H-5°, H-6"), 6.91 (d, J=8.7Hz, 1H, H-2"), 6.83 (bt, 1H, NH), 6.65 (d,
J=15.9Hz, 1H, H-9), 6.34 and 6.29 (dt, J,=15.9Hz, J,=6.1Hz, 1H, H-10), 4.14 (dt, J=6.1Hz, 2H,
CH,OMe), 3.97 (s, 2H, CH,NH), 3.45 (s, 3H, OCHa), 2.53 (s, 3H, CHs), 2.29 (s, 3H, CHjs).
BC-NMR (CDCl3, 75 MHz): 8§ = 169.76 (C=0), 157.90, 154.93, 152.367, 152.23, 150.90,
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To a solution of 18.88 g of 9-borabicyclononane (9-BBN) in 242 ml of tetrahydrofuran

(THF) was added a solution of 19.67 g of 2-methoxy-acetic acid propargylamide and 48.3 ml

15

ambient temperature.

Example 5

of THF over 18 minutes at 19°C to 25°C. The reaction mixture was stirred for 21 hours at

Preparation of 6-(N-Methoxyacetyl-3-amino-propen-1-yl)-4-[3-methyl-4-(6-methyl-pyridine-3-
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The reaction mixture from Example 4 was cooled to 8.5°C and a solution of 42.77 g of

potassium carbonate in 348 m| of water was added over 42 minutes maintaining the pot

25

temperature between 8°C and 10°C. To this reaction was added 24.15 g of (6-iodo-



pyri di ne- 3-yl oxy) - phenyl am nol - qui nazol i ne Usi ng Heck Coupling Reaction To
a round bottomflask with nitrogen atnosphere, reflux condenser, oil bath,
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was purged with nitrogen. To the flask was added 0.04 eq. palladium
acetate, the m xture was purged with é ogen, then 0.08 eq tri phenyl
phosphi ne was added and the m xture was {;al n purged with nitrogen. The
m xture was stirred to achieve a red solution (-30-60 mnutes). After the
stirring period the solution was purged with nitrogen and 2 eq sodi um
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condi ti ons: with 24 ml of EtOAc, and then vacuum dried at 46°C for 20 hours to provide 10.70 g of Ilght
yellow solids. Analytical HPLC assay indicates the solids to be 95.6% 6-(N-Methoxyacetyl-3-
amino-propen-1-yl)-4-[3-methyl-4-(6-methyl-pyridine-3-yloxy)-phenylamino]-quinazoline by
area percent.
30

Example 6
Preparation of 6-(N-Methoxyacetyl-3-amino-propen-1-yi)-4-[3-methyl-4-(6-methyi-

pyridine-3-yloxy)-phenylamino]-quinazoline Using Heck Coupling Reaction
To a round bottom flask with nitrogen atmosphere, reflux condenser, oil bath, and

35 overhead stirring was charged 5 vol anhydrous DMF and the solvent was purged with
nitrogen. To the flask was added 0.04 eq. palladium acetate, the mixture was purged with
nitrogen, then 0.08 eq triphenyl phosphine was added and the mixture was again purged with
nitrogen. The mixture was stirred to achieve a red solution (~30-60 minutes). After the stirring
period, the solution was purged with nitrogen and 2 eq sodium acetate, 1 eq (6-lodo-

40  quinazolin-4-yl)-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenyl]-amine and 1.1 eq N-Allyl-2-
methoxy-acetamide were charged to the flask. The mixture was again purged with nitrogen
and heated to 100°C for 4-6 hours. After reaction completion (as determined by HPLC), the



SB-CN 4.6x150 mm flow =2 m/mn; X =237 nm tenp. = 20C, injection
volunmes = 5 L; el uent 0.1 % phosphoric acid, 0.3 %triethylamne in Dl
wat er / M¥ON3O&D3910); gradient at 5 mnutes to 90 % in 5pairmBexsoend t hen
at 10 m 30 Exanple 8 Preparation of
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pyri di ne- 3-yl oxy) - phenyl | am no] - gui nazol-phe Usi ng Heck Coupling Reaction
The Heck reaction was carried out by charging a reaction flask with DMF (5
vol unes), 35 tri-t-butylphosphine (0.06 equiv.) and pall adi um acet ate
(0.04 equiv.). The reaction was charged with nitrogen and allowed to stir
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met hod for preparing a conpoun R 1 OR3 aR1IN\ (RI1) Ra N
Nj (R5)m
Z
15 _ N

A 3 neck round bottom flask was fitted with a mechanical stirrer and kept under
nitrogen. To the flask was charged dry THF (400 ml), dichloroquinazoline (18.6 g, 93.3 mmol)
and 3-amino-4-methyipyridine (20.0 g, 93.3 mmol). The light, thin yellow slurry was heated to

20 50°C and after approximately 4 hours, the reaction was complete by HPLC. The now darker
and much thicker yellow slurry was allowed to slowly cool to 20°C. The desired product was
collected by filtration and washed with THF (1 x 100 ml). The yellow solids were dried at 20°C
with p ~ 23 inches Hg. The yellow crystals were obtained in 64 % yield (22.41 g). H NMR
(CD30OD, 400 MHz): 5 8.80 (s, 1 H), 8.75 (s, 1 H), 8.38 (s, 1H), 8.12-8.10 (dd, 1 H, J=2.0, 2.4),

25 7.88-7.83(m,2H), 7.76-7.66 (m, 3 H), 7.17 (d, 1 H, J=8.8), 2.68 (s, 3 H), 2.31 (s, 3 H).

The title compound had a tg (min) of 7.213 under the following RP-HPLC conditions:
SB-CN 4.6x150 mm; flow = 2 ml/min; A = 237 nm; temp. = 20°C,; injection volumes =5 pL;
eluent = 0.1 % phosphoric acid, 0.3 % triethylamine in DI water / MeCN (60:40); gradient at 5
minutes to 90 % in 5 minutes and then at 10 m

30

Example 8
Preparation of 6-(N-Methoxyacetyl-3-amino-propen-1-yi)-4-[3-methyl-4-(6-methyl-

pyridine-3-yloxy)-phenyiamino]-quinazoline Using Heck Coupling Reaction

The Heck reaction was carried out by charging a reaction flask with DMF (5 volumes),
35 tri-t-butylphosphine (0.06 equiv.) and palladium acetate (0.04 equiv.). The reaction was
charged with nitrogen and allowed to stir for 30 minutes. After stirring, the reaction was



pharmaceutically acceptable salts, solvates and prodrugs thereof, wherein:
mis an integer from0O to 3; pis an integer fromO to 4; 10 each Rl and R2
i s i ndepewoanbkisssel ected fromH and C1-C6 al kyl; R3 is - (PCRIBRd4(9 to 10
menbered heterocyclic), whereint is an integer fromO to 5, said

het erocyclic group is optionally fused to a benzene ring or a C5-C8

cycl oal kyl group, the -(CRlL R2)t- noi et'§5'of the foregoing R3 group
optionally includes a carbon-carbon double or triple bond where t is an

i nteger between 2 and 5, and the foregoing R3 groups, including any 15
opt i onal fused rin referred to above, are tional ly substituted by 1 to
5 R8 groups; crged é"g ﬁég'ﬁg RiPsraYRaRelin-4 '3@%[?3”‘(3@#?0 Wﬁthykgy”d'”@:)@x@fﬁfBﬁl?)kRB
or -CC (CFarﬁaF&a}a:kﬂ 13q Nwhilgrzehethdxpacadriae ane sddiyooadetatd (@ efSiv.). STHeheaztighh a
carbon atom : n r chtis
an i nteger f\?%s §ngg[e8%n<gﬁé%'tbg to1®a(§%rl54s htg.nrr]? Af{epéo%gﬂ the &glojn vsag.g%era @each =

i s i ndependefampjete Y BRIG dTheWeHtpayas follyert Wargmgjml\{:@m (t91votumnes) ang thyl
trifluor omatét)éla,te @@v&&neé)knw,seﬁafatﬁ:ﬂm ey ﬁﬁ@éd@@é}! wasﬂﬁm Ok Rd Nol &thyP) NR6R7,

-S2NR R 1 NR 6

i ndependéht I%/ces e'!RZJf% swgﬂﬂe@a@gﬂ% Sjﬁng ﬁ@%t?@ﬁcﬁ - E?W)w and
-(CR R2) t (4 vob ethgl mwwee é@ivqﬁéfﬁffra@éyéwlwes Wé‘a@Hn The inixtuggwasaticgéfor 8¢ om 0 t o

5 1 or 2 Zhinited8ncieRabvaland e idybe wa%welah@thgwdect@er&(@r@hh@nal Iy

substituted with yclic
noi eties of ¥4e" ﬁﬁﬁ?deg{). % °"ﬁ})esé(vrﬂthg?§% g}IrhSBB’g “E?‘laéé'dﬁ?)(rl?ﬂﬁmcs‘?”"@?f{f&al'?"bt ed with
| to 3 substvolunerand annrgeideahwatat was rempvedivedizéatopic Migliletionovitarescessethylo, - NR' R2,
gt Pkl o AL ko G loun @ P e
yny y - : ] . )
St fached 15 xorieh S8 aiod & PRt Fame zrespemt phdgam oty bHHEOPS i
separ at e ni tpyodjea3-gioxyrehenylapnokquinataling precipiEtedatuh eThetshlide wgle themgremutaetect | on
by, for instaRGfereq. (O or -SM2-), can be taken together to forma 4 to 10
menbered heterocyclic ring which may include 1 to 3 additional hetero
noieties, in addition to the nitrogen to which said R6, R6a, and R7 are
attached, selected fromN, N(R), 0, and S, WO 03/045939 PCT/ 1 B02/ 04097
-57 5 provided two O atons, two S atons or an O and S atom are not attached
directly to each other; each R3 is independently selected fromoxo (=0,
hal o, cyano, nitro, trifluoronethoxy, trifluoromethyl, azido, hydroxy,
Cl- C6 al koxy, C1-C10 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, -C(O Re,
-C(OOR6, -OCC(OR6, -NR6C(O R, -NR SO02NR7R1, -NR 6C(O NR R7, -NR 6C(0O) OR7,

when_



10 - C(O NR6R7, -NR6R7, -NR6CR7, -S02NR6R , -S(OJ(Cl1l-C6 al kyl) wherein j is
an integer from0O to 2, -(CRR2)t(C6-Clo aryl), -(CRR2)t(4 to 10 nenbered
het er ocycWDmp/04593¢ CR R2) gC(O) (CR R2)t (C6-Clo aryl), -(CR REYgB{2M(CR R2)t (4
to 10 nenbered heterocyclic), -(CRR2)tQ CR R2)g(C6-Clo aryl),
-(CRR2)tOQ CR R2)g(4 to 10 nmenbered heterocyclic),

-(CRIR2)gS(0O j (CRIR2)t (Ce-Cto aryl), andSG:(CF\’ R2)gS(0O ) (CR R2)t(4 to 10
menbered 15 heterocyclic), whereinj is 0, 1 or 2, q and t are each

i ndependently an integer fromO to 5, 1 or 2 ring carbon atonms of the
heterocyclic noieties of the foregoing R8 groups are optionally

subst i t ut®ed Wi t h ARehrbfor ereparingp eppouadef foRwladl kyl , al kenyl, al kynyl, aryl
and heterocyclic npoieties of the foregoing R8 %wups are optionally
substituted with 1 to 3 substituents indeper |y selected from hal o,
cyano, nitro, trifluoronethyl, trifluoromng {y, azido, -OR6, 20 -C(O R,
-C(OOR6, -OC(OR6, -NR6C(O R7, -C(O NR6RY 6R7, -NR6OR7, Cl1-C6 al kyl,
C2- C8 al kenyl, C2-C6 al kynyl, -(CR RWNTG~€10 aryl), and -(CR R2)t(4 to
10 nenbered heterocyclic), whgg®ein t ils an in@%glpr fromO to 5 R is a
non-aromati c nono-cyclic ring, axused L, bridged bicyclic ring, or a
spirocyclic ring, wherein said cont'dins from3 to 12 carbon atons in
which fromO to 3 carbon atons ionally replaced with a hetero
moi ety independently selected fromN, ®° S(O4$ wherein j is an integer from
0to 2, and -NR -, provided tha(tRst)wo 0 atons, two S(O S noieties, an 0 atom
and a S(O), moiety, an N atomand ®n S atom or an N atomand an O atom are
not battache@harfliabam&duyadceptmm@tsdslﬁtes}/srﬂ bﬂoarugse\thdedsﬂ \mg;eiranﬁ wherein the
carbon atons o i i tionally substituted with 1 or 2 R8
groups; 30 each ﬁi?lsggweﬁgré%@ﬁodtgﬁtly selected fromthe substituents provided
in the definitio®i®dnintegerfran@dht: R11 is not oxo(=0); R12 is R6, -ORS6,
g R e e e

- , - n a - aR7, -. ,
QO RS or ha SeRAerE He o 1 EEBAR! nele P OrD 51 hRRT YA 1 =y 4
or -OR14; Rsaidihstergcyqhy Sroup G(afieRily, fuseDip R1B:Nzeng(riay MRA SIREs CyBEINRIGRT theor

- Q2R 5; RLISORSRHRL hoiety St Rarddofal -FE1Ro ! dtibnally (HelBaéPd barbok-Carbéh agUBResed

het er ocycl i whsrgl n tt is an| nt erg r %%om Sh tfo 5. 1 0or 2 rj nlﬂd.car bon
atons of t h& AftoBP 8B§E %2 PigeR) e %es‘ A e RIERLRY RugratPs PRI 0
(=0 ni1ét y optinnel fuded ringsyrefereditolabover areyoticnellyrsubstitutesiydfto 6 R& gfoopsegoi ng 40
R15 groups are opgi ghaldy @RPBRY)Aeut gg_.dﬁbhtht o 3_C§§_(§@q§w)ik§1ueryrs;_cgél_ch R16
and R' is independently selected fromH, Ql-b:G ‘al kyl', and - CH2OH, or R16
and R’ are (¢RKRNR oybFIsE,the attackmentipoint t9,R _igtquph ergarbon pm el they Ko gepur.

PCT/ | BO2/ 04@8¢ch k is &8integer from 1 to 3, each t is an integer from 0 to 5, and each m is an integer from 0
to 3;
20 each R® is independently selected from halo, hydroxy, -NR'R? C,-Cs alkyl,
trifluoromethyl, C;-Cs alkoxy, trifluoromethoxy, -NR®C(O)R', -C(ONR°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-Cg alkyl, -(CR'R?)(Ce-C1o
aryl), and -(CR'R?)(4 to 10 membered heterocyclic), wherein t is an integer from 0 to 5, 1 or 2

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

30 or R® and R, or R® and R, when attached to a nitrogen atom (including the same
nitrogen atom or two separate nitrogen atoms in proximity to each other through
interconection by, for instance, -C(O) or —SO2-), 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,



5 R78 is C1-C6 al kyl wherein each carbon not bound to a Nor O atom or to
S(O,, whereinj is an integer fromO to 2, is optionally substituted with
R12; and wibes®izzany of the above-nentioned substituents eompBizi4nygy a CH3
(rmethyl), CH2 (nethylene), or CH (nethine) group, which is not attached to
a hal ogeno, SO or SO2 group or to a N, or Satom is optionally
subsituted with a group selected from hydroxy, halo, Cl1-C4 10 alkyl, Ci1-C4
al koxy and -NR R2, which conprises reacting a conpound of formula 2 OR3 R
X RINoil )P N2 (R5)mwherein X is a halide and R, R3, R5, R', mand p
are as defined for fornmula 1 w onpound of formula HC C—(CR16R17XR9
M C=C- ( CR 6RI%ded g0 Opleme twe:ﬁl%?&‘wkmg angr> FPM ETrecripgRd) REY o Ay ei n

t he attachnmaterpoint to RO is through a carbon atom of the R9 15 group,

each k is an integey g %qﬁgn%%,;dgn@fefgwﬁ@frgm °§?\ha6%|"'y %%Eof " rﬁu&ﬂ,ﬂém nd

each mis an integer sel ect e

consi sting d'T'ﬂUPF°"B('N1§BZE° Ao F2Ce SRR G110 aWCase ‘Z'FFW" Q@&Q'W"MQ i s

?:gl gclzg ed flromd)hé -QOR", COO(SJl )&% INRfC@)RY~ rlBBTstmhclﬂR%d(gy*R RCINKSEO)oR’ koxy,
C O 87 s 6 e S e ro I

consi stlﬁog 0 C@k&oma k ng E?é\shaﬁf( @(d(‘:? éﬁgf}wﬁer RPN n"gtega g'ﬁal o,

wherein RR1ts Z1- M%ﬁh(@e’rcmncﬁfﬂher@ﬂ R?V(‘Fs 20 o, Bte"tbﬁfep fetesoeichic)sai d

reaction is WR*)QQOR@R‘Rzncg B& awnf:S(eR@e?)q O)@':HJR*)k‘ﬁfil wmns,ababd/ﬁétero@chd)gand

o mare: 1 " OIRGRRERR G NS R LB B ERALE, BuTRE

accept abl e S@IR'B)SO}(GRIRSE(Cafics AT et {(mkpém(oxmmm to rf0i gnesmberagt eger

from 0 tf 3helfdcfeit VAR | BOTH b E/RE P84 eacifRtependiniySandfteddi 8@ to 51 PoR O 1 O

4 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, azido, -OR®,

20 -C(O)R® -C(O)OR®, -OC(0)R®, -NR°C(O)R’, -C(O)NR®R’, -NR°R’, -NR®°OR’, C,-C; alkyl, C,-
Ce alkenyl, C»-Cs alkynyl, -(CR'R®(Ce-Cyo aryl), and -(CR'R?)(4 to 10 membered
heterocyclic), wherein t is an integer from 0 to 5;

R® is a non-aromatic mono-cyclic ring, a fused or bridged bicyclic ring, or a spirocyclic

ring, wherein said ring contains from 3 to 12 carbon atoms in which from 0 to 3 carbon atoms

25 are optionally replaced with a hetero moiety independently selected from N, O, S(O); wherein j
is an integer from 0 to 2, and -NR'-, provided that two O atoms, two S(O); moieties, an O atom
and a S(O); moiety, an N atom and an S atom, or an N atom and an O atom are not attached
directly to each other within said ring, and wherein the carbon atoms of said ring are optionally
substituted with 1 or 2 R® groups;

30 each R" is independently selected from the substituents provided in the definition of
R®, except R'' is not oxo(=0);

R'is R% -OR®, -OC(0)R®, -OC(O)NR®R’, -OCO,R®, -S(O)R°®, -S(O)NR°R’, -NR°R’,
-NR°C(O)R’, -NR°SO;R’, -NR°C(O)NR*R’, -NR°SO,NR*R’, -NR°CO.R’, CN, -C(O)R’, or
halo, wherein j is an integer from 0 to 2;

35 R"is -NR'R™ or -OR™;

R™is H, R'®, -C(O)R", -SO;,R", -C(O)NR'R’, -SO,NR"R’, or -CO,R";

R is R", -(CR'R*)\(C¢-C1o aryl), -(CR'R?)(4 to 10 membered heterocyclic), wherein t
is an integer from 0 to 5, 1 or 2 ring carbon atoms of the heterocyclic group are optionally
substituted with an oxo (=O) moiety, and the aryl and heterocyclic moieties of the foregoing

40 R groups are optionally substituted with 1 to 3 R® substituents;

each R" and R" is independently selected from H, C,-Cq alkyl, and -CH,OH, or R"® and

R" are taken together as —CH,CH,- or -CH,CH,CHo-;



each R1 and R2 is independently selected fromH and C1-C6 alkyl; R3 is
-(CR R2)t(4 to 10 nenbered heterocyclic), whereint is an integer fromO to
5, said wetoenemyclic group is optionally fused to a benzene1Bézgowr a

C5- C8 cycl oal kyl group, the -(CR R2)t- noiety of the foregoing R3 group
optionally includes a carbon-carbon double or 10 triple bond where t is an
i nteger between 2 and 5, and the foregoi'?‘&j R3 groups, including any
optional fused rings referred to above, are optionally substituted by 1 to
5 R8 groups; R4 is -CCCG(CR6R 7)tR9, -C=C-(CR 6R1')t-R9,

-C=C- (CR 6R 7) kR 3, or, -C=C- erein the attachrrent int to
RO is through a c&r 155+ %e A0 ‘f’he{eﬂ'ée?-sé ‘ij’m?ﬂdwwg%%hmlé Nor &4, 2oy BE;IQrS&Siom 1
to 3, each twmere|ahns|anirmerfrdrmommlstqptucﬁmallyaudstlemdw:mR‘é an integer fromO0 15

to 3; each R5 i t 1- C6
alkyl, trifl wor oF ';Httﬁyléfé}g%% @e%ﬁi‘g%&f’?’{e.{’gmﬁg@%ﬁ’éfﬂ%&rs%xﬁﬁ%% B CQ

-C(O NR6R7, (Msthyiereier CH immez)@mmmch ISPy att no, $4:45 SRE IORBA and
R7 is i ndepetacéemltd> Yr satmusaabtnﬁmauml}ﬂsmﬁbm agrisyd seleo(éaR’roRQMd(o&ﬁ -HalbpC,-2P

| i t
i eer 1 ot o o oo 29R Fh Eompt RS REK s SbpalHBE Bl G ou

are optionally substltut ed with an oxo (=0 noietgr® the alkyl, aryl and
het erocyclic noieties of the foregoing R6 anroups are opti onal |y
)

substituted with 1 to 3 substituents indepen sel ected from hal o,
cyano, nitro, -NR1R2, trifluoronethyl, tyi
C2-C6 al kenyl, C2-C6 al kynyl, hydroxy,
or R6a and R7, when attached to a’wj
nitrogen atomor two separate nitraqgge
t hrough interconection by, for ins :
together to forma 4 to 10 nenber etk pete yclic ring which may include 1
to 3 additional hetero noieties, ||"E§dd|t|on to 30 the nitrogen to which
said R6, R6a, and RY are att ached, (Rdhect ed fromN NR, 0, and S,

provi ded two O at t 1053 an £ an fom t d
directly to each W e{% 5 aeréatlz'ﬁ %gﬁasﬁl %deF\Qénden?P esaéslogef:'?eéj ff?r%mla %
hal 0, cyano,conippyn), oftf¢rn1u|au¢peﬁ:é@ﬂho&w M1C|=f3+(QB1rsBmeR?1WC %@Rﬁﬁl"mﬂf’dprobd
Cl-C6 al koxyg= W)kﬁhskwherelﬂhecﬁta@ﬂdﬁgbmt &RGE tlﬁb né’l:arbor?’&omqf@)e%g
-C(O) OR6 OC(O R6 hk NR6C( O) R7, -NRG? 20?7
C(O)NRGEI IRYREPEFN K IGRATRSET Tosd ANRE ma@('%??e(fi‘iméé ﬁlai?gle?“h\m]@ra&"ﬁe%e is an
i nt eger frorfioth 0 tao3, Ahere(nOR iR ecleCiroB 1R groyd JansistinGRf R2)B(RA),+ A(RI), ss@bar ed
et et oyl | o, A, RPN CEcEE) b O ) b or LB XK (38 2 (4

to 10 menbered heterocyc ryl
-(CR R2) t O Cttopp Gyt "EY6'°i'bV' r?@ﬁﬁ%‘?é’tﬁl“eF?é’t By ewwf%?romm group cofisisting of C1-Co
- (CR R2) gS( @Hy(, CRCRAIkok 8- Cldcyalbytky), and hdo- WHERRRY'3:SC & 1 G an®Bpéreih Was 10

menber ed20 Cl, Br or I, wherein said reaction is carried out in the presence of a palladium catalyst, a ligand, a

omet hoxy, Cl-C6 al kyl,
Cl- G6 ' (R2% al koxy; or R6 and R,
atom (g ncPudi ng t he sane

at’ 0 N|n proximty to each other
¢ O or -SO2-), can be taken

base, and an optional additive.

2. A method for preparing a compound of formula 1
OR’
R'N 11
R (R
~N
>
5 N 1
(R

25 pharmaceutically acceptable salts, solvates and prodrugs thereof, wherein:
m is an integer from O to 3;



heterocyclic), whereinj is 0, 1 or 2, q and t are each independently an
integer fromO to 5, 1 or WD 03/045939 PCT/1B02/04097 -60 5 2 ring carbon
at ons of wbeskhewsr ocyclic noieties of the foregoing R8 gr eUpaB@r @097
optionally substituted with an oxo (=O nvoiety, and the al kyl, al kenyl,

al kynyl, aryl and heterocyclic noieties of the foregoing R8 groups are
opt i onal |y substituted with 1 to 3 subst?tuents independently selected
fromhal o, cyano, nitro, trifluoronethyl, trifluoromethoxy, azido, -OR6,
-C( O RG, C(O)O?G -OC(O R6, -NR6C(O R7, -C(ONR6R7, -NR 6R , -NR6ORY,
Cl-C6 al k C2 10 C6 al kenyl, C2-C6 al kynyl, -(CR R2)t(C6-Clo aryl), and
-(CR R2), %/4 to 10Pﬁ@ﬁﬂ'@ﬁ9§rd'°"h@i°érocycl ic), whereint is an integer fromO0
to 5 RO is a noneaa;hm‘raﬁd Rzlﬁmﬂ@pe@yéﬂtlyﬁelé’dddgpm&i énwcaebscylkybri dged bicyclic

ring, or a spir OC?(@J i rgér%ep%os r%'teq?ce;&h@p w%?r'éﬁwgl i{'l nrtﬁ%F} forh 8 td %

carbon atons in V\/mch ro repl aced
with a heterwlmter@gyclicmweﬁe@twnaly fusef dg @ benzpreoinaner s-@-(qyyloal erroew g 15

is a{‘ i nt eger le('rR@)[n rQouétP oP the ¥B@goildRR? grolp QMticAN ihdiafes TaV\&artgbnéHaﬁbﬁﬁ doliBi® oS( O) S
noi eti es or_an
atom and™&n G PG WEE o e EYCRLHNEo A it 1) o CRRRRG 5T REPP i EERS 2af
ring, and whentienahfusérbringardiesredde aroye,afe entipblly substitetedbyoploisoRiairdups; subst i t ut ed

with 1 or 2 R8 grgups; .8ac e i N tlpe S 7t e t he ~-c.
substituents roéi‘dgﬁ |§aﬂpﬂ;Re ?nlt?gﬁw%}‘# %_%C(EWR E?R |s$}@otCC

oxo(=0); R1AC wigein thegtteghment pw(O?NRG'F@UQh mmqeatoms { B jReroup.
- S( O j NR6R7, eachRis@R integer 6 C(o@), Bach t isNRGriéd2Rvom 6 MRS, 6 échiRGia BRY integédiRom 0
GSOZNRGa%, o §lR'CI)2R7 CN, -C(OR6, or halo, vvherein j is an integer from
Oto 2 3|S-NR'Rt4 or -OR14; 25 R14 is H, R15, -C(ORI15,, - SO2R15,
(O NRL5R7, - SO s didependeptys selgetesl frgmpuglo, J‘(M'RZNBG? C1o-Ger gy,
-(CRR2)t (4 thm;oﬂd%emnber €4l dwaikgr amicbinethoxyWhEIREC(O)R', ICTOWNR’RIt eaageNRIR"OM 0

to 5, 1 or ﬁ%&@kb qg Egthe het erocyclic group are optionally
a

substi t ut ed Wt and the aryl and het erocxéqlzl C noieties

of the foregoing eaR1& .g¥0 Ralsé”Q?B?ﬁdGNbllsle?c@ﬂlﬁgml’ﬂ (Eees alivt HCR R'$(Cs-CRrg

S thk)slt It umat Saryl); Qn@-@@ﬂa RBy(4© @neenitlefed rﬁatdrcﬂgﬁlﬁﬁﬂﬁﬁaﬁ It 16 hahtegdr @dmlorte 8) Har L1-C6
al ky an eta

-CH2 CHZ CH2- : rlnﬂfgrbf)%ateﬂs eéh F%erpc%ceg}afgup are lﬁnallégeosp tu{eg StB 8 )8)%) oﬁybr 0
atom or to t8 @k, aryhknsr @tﬁo?yclmma@hqsmfégeeforefgoomFé’ and B griospsoprei aptiertally

i ngH ts :JL ed s\&bédﬂu&&l@nn a3 whssiekts %ﬁp&ﬁer}tl?}%el@&@d’ﬁorﬂ'&%ﬁd Qﬁ#\d s ShRIRIENt s
Wi eh 1. ot ke e b G A e 8 R ke R s
atom i s2dptaleral |y subsituted with a group selected from hydroxy, hal o,
Cl-4 or R® and R, or R® and R’, when attached to a nitrogen atom (including the same

nitrogen atom or two separate nitrogen atoms in proximity to each other through

interconection by, for instance, -C(O) or —SO2-), 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

30 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;

each R® is independently selected from oxo (=0), halo, cyano, nitro, trifluoromethoxy,

trifluoromethyl, azido, hydroxy, C;-Cg alkoxy, C;-C4 alkyl, C,-C¢ alkenyl, C.-Cgs alkynyl,

35 -C(O)R% -C(O)OR®, -OC(O)R®, -NR°C(O)R’, -NR®SO,NR'R’, -NR°C(O)NR'R’, -NR°C(O)OR’,

-C(OINRPR’, -NR°R’, -NR°OR’, -SO,NR°R’, -S(0),(C;-Cs alkyl) wherein j is an integer from 0

to 2, -(CR'R®CsCipo aryl)) -(CR'RH(4 to 10 membered heterocyclic),

<CR'R})C(O)CR'R?)(Ce-C1o aryl), -(CR'R?),C(O)(CR'R?)(4 to 10 membered heterocyclic),

{(CR'RH)O(CR'R},(Cs-C1o aryl), -(CR'R»HO(CR'R*)4(4 to 10 membered heterocyclic),

40 -(CR'R)S(O)(CR'R®*(Cs-C1o aryl), and -(CR'R*.S(O)(CR'R¥)(4 to 10 membered

heterocyclic), wherein jis 0, 1 or 2, q and t are each independently an integer from 0 to 5, 1 or



2 alkyl, Cl1-C4 al koxy and -NR R, which conprises reacting a conpound of
formula 3 WD 03/045939 PCT/1B02/04097 -61 -4 AN3 5 (Rmwherein Ais d
or F and Wo,03R89nd m are as defined for formula | wth arPconpamide7 of
formula 4 OR3 RNR2 (R1) p 4 wherein Rl, R2, R3, R' and p are as defined
for formula 1. 10 3. The nethod according to clains 1 or 2, wherein R3 is
-(CRR2)t(4 to 10 nenbered heterocyclic§0- whereint is an integer fromoO
to 5, and the foregoing R3 groups are optionally substituted by 1 to 3 R8
groups. 15 4. The method according to claim3, wherein said heterocyclic

group is optionally fused to a benzene ring or a C5-C8 cycloal kyl group,

and t he fbregdnagaRe gomg s the heterpgydicricietisy ob fei fBisaring Rs gtpupy A <OPHTlY r ed
to above, arsugihte®Wahlan SGSO) ieled ahy thk 4101, 2aIK8Byl, @k@yPSryl 28 Beterbbgligret hod
N O R and crperecy b daefind 38 G Sispiian SRyl et & ¥ st ol ng
R3 groups ar ipdenendentinsdlsctesiiftesy halaitcganobyitrd, tifiormREYg HifugrametBoxy.Tarison@Riod
accor di ng t 0. bR (3)0Ke, -DcWREr-RRLBR’ TOWRPRT, NRFRY | -NRESR00AE] Mkyl, Co-
10 Cg alkenyl, C,Cs alkynyl, -(CR'R?\(Cs-C1o aryl)) and -(CR'R®(4 to 10 membered
heterocyclic), wherein t is an integer from 0 to 5;
R’ is a non-aromatic mono-cyclic ring, a fused or bridged bicyclic ring, or a spirocyclic
ring, wherein said ring contains from 3 to 12 carbon atoms in which from 0 to 3 carbon atoms
_ are optionally replaced with a hetero moiety independently selected from N, O, S(O); wherein j
15 is an integer from O to 2, and -NR'-, provided that two O atoms, two S(0); moieties, an O atom
and a S(O); moiety, an N atom and an S atom, or an N atom and an O atom are not attached
directly to each other within said ring, and wherein the carbon atoms of said ring are optionally
substituted with 1 or 2 R® groups;
each R'' is independently selected from the substituents provided in the definition of
20 RS except R is not oxo(=0);

R is R®, -OR®, -OC(O)R®, -OC(O)NR°R’, -OCO,R®, -S(O)R®, -S(O)NR°R’, -NR°R’,
-NR®C(O)R’, -NR®SO,R’, -NR®C(O)NR®*R’, -NR®SO,NR*R’, -NR°CO,R’, CN, -C(O)R®, or
halo, wherein j is an integer from 0 to 2;

R"is -NR'R™ or -OR™,

25 R™is H, R, -C(O)R", -SO,R", -C(O)NR™R’, -SO,NR"R’, or -CO,R"®;

R" is R™, -(CR'R?)(Cg-C1o aryl), -(CR'R?)(4 to 10 membered heterocyclic), wherein t
is an integer from 0 to 5, 1 or 2 ring carbon atoms of the heterocyclic group are optionally
substituted with an oxo (=O) moiety, and the aryl and heterocyclic moieties of the foregoing
RS groups are optionally substituted with 1 to 3 R® substituents;

30 each R'"® and R" is independently selected from H, C;-Cs alkyl, and —CH,OH, or R'® and
R are taken together as —CH,CH,- or -CH,CH,CHo-;

R® is C-Cs alkyl wherein each carbon not bound to a N or O atom, or to S(O);,
wherein j is an integer from 0 to 2, is optionally substituted with R"; A

and wherein any of the above-mentioned substituents comprising a CH; (methyl), CH,

35 (methylene), or CH (methine) group, which is not attached to a halogeno, SO or SO, group or
to a N, O or S atom, is optionally subsituted with a group selected from hydroxy, halo, C4+-C,

alkyl, C4-C4 alkoxy and -NR'R?, which comprises reacting a compound of formula 3



substituted by 1 to 3 R8 groups. 10 7. The nethod according to clains 1 or
2, wherein R4 is -C=C (CR16R17) 1R9, wherein mis an integer fromO to 3,
and t is woosniwger fromO to 5. 8. The nethod accordi ng treTaBed/ms7l or 2,
wherein R4 is -C=C- (CRL6R77NR9, wherein mis an integer fromO to 3, and t
is an integer fromO to 5, wherein RO is selected from 3- 15 piperidinyl
and 4-piperidinyl each of which is optioéfally substituted with 1 or 2 R8
groups. 9. The nmethod according to claims 1 or 2, wherein R4 is

-C=C- (CR16R17vR9, wherein mis an integer fromO to 3, and t is an integer
fromO to 5. 20 10. The nethod according to clains 1 or 2, wherein R4 is
-C=C(CR16R17)i-R9, wherein mis an |ntegerAfrom0 to 3, and t is an
integer fromO to 5 wherein RI is R& from 3- piperidinyl and
4-piperidinyl (optionally substituted M i\ 2 R8 groups). 11. The

met hod according to clainms 1 or 2, whe R4 ils -C=C (CR18R17) kR13, 25
wherein k is an integer from1l to 3 ang a:PJ integer from0O to 3. 12.
The net hod according to clains 1 or 2, ereNn t he 3conpound prepared is

sel ected fromthe group consisting of(R 0,; [ 3- Met hyl - 4- (pyrld

in-3-yl ox§/) phenyl ] - (6-pi peridin-3-yJ et hynyl - qui nazol i n-4-yl )- 30 am ne;

2- Met hoxy- N- ( 3- { Awlegeimdtinyl or £- ' & andm gleyes @r§ned fanderyiarh withs cqifpound

i nazol i n- 6- yksrRuRRF 2- ynyl ) -acetam de ()-[3-Methyl-4-(6-nethyl-pyrid

i n-3-yl oxy)-phenyl]-(6-p iperid in-3-ylethynyl- qU| nazolin-4- yl)-amne; 35
[ 3- Met hyl - 4- (6- et hyl - pyri di n- 3-yl oxy) - pheny| -QIB pi peri di n-4-yl et hynyl - qui-
nazol i n-4-yl)- am ne;

2- Met hoxy- N- ( 3-{4-[ 3- net hyl - 4- (6- met hyl - py - 3-yl oxy) - phenyl am no] - qui na
zolin-6- yl}-prop-2-ynyl)-acetam:i d%

2- Fluoro-N-(3-{4-[3-net hyl - 4- (6- net y“%yrl di n(R—» oxy) - phenyl am no] - qui naz
olin-6-yi}- 40 prop-2-ynyl)-acetam de; WO 03/045939 PCT/|B02/ 04097 -63 5
E- 2- Met hoxy- N- ( 3- {4- [ 3- net hyl - 4- (6- met hyl - py#i di n- 3-yl oxy) - phenyl ami no] - qui
nazolin- 6-yl}-a GRL 24 e;

[ 3- Met hyl -4-(pyr|‘?ﬂ?eﬁ¥r§k %dxy)@pﬁ%d%/?rf-af gefﬁ‘fa%fé)rrfodnmal yl et hynyl - qui nazol i n-4
-yl)-am ne;

2- Met hoxy- N- (1- {45 [ 3- MBfehwibindu (a@comﬁtghﬁbl i i1dbm2 Setdrx P -iP h@RIRB M 1800 qui na

AT 4y'[%Q%@%?%hea%faclﬁét“%wew{iﬁ S RO A0 07 5 SRR R APHRZE | - 6.

yl }-al | yl ) - 2eptionally substituted by 1 to 3 R® groups.

15 4. The method according to claim 3, wherein said heterocyclic group is
optionally fused to a benzene ring or a Cs-Cs cycloalkyl group, and the foregoing R® groups,
including any optional fused rings referred to above, are optionally substituted by 1 to 3 R®

groups.

20 5. The method according to claims 1 or 2, wherein R is selected from

ARG IRGI S
RIS O
S

\

/

\

|
R’

and



met hoxy- acet am de; N-(3-{4-[3-Chloro-4-(6-nethyl-pyridin-3-yloxy)-phenyl am
i no]-qu inazolin-6-yl}-prop-2- ynyl)-acetam de;

N ( 3-{ 4- [\BolBOIBPBY 4- (6- et hyl - pyrid in-3-yl oxy) - phenyl am iPoojiBepai4nerz ol

i n-6-yl}-prop-2- 15 ynyl)-acetam de; E-N-(3-{4-[3-Ch loro-4-(6-nethyl-pyrid
i n-3-yl oxy) - phenyl am i no] - qui nazolin-6-yl }-allyl )- acetam de;

E- 2- Et hoxy- N- (3-{4-[ 3- net hyl - 4- ( 6- net hyl‘e%yri di n- 3-yl oxy) - phenyl am

i no] -qui nazolin-6- yl}-allyi)-acetamide; 20 1

-Et hyl -3-(3-{4-[3-net hyl - 4- (6- et hyl - pyri di n- 3-yl oxy) - phenyl am no] - qui nazol
in-6-yl}- prop-2-ynyl)-urea, Piperazine-1 -carboxylic acid

(3-{4-[3- het qarelz;_tt'(ea‘orﬁ@qupg/ﬁl -9RHPP aqeﬁpmqu(g@e)ﬂluted by™ to 3 R” groups.

phenyl am no] - qui nazol i n-6-yl } - prop-2-ynyl ) -ani de;

Eé_ {2 l:'{gf %%’Eﬁ ?Zk( gy;r;[ﬁeln}y?fmg(g Flci%:afd%fgqg)éwrﬁs% a'cé,QNherein R® is pyridin-3-yl optionally
3-yl oxy) - phenydistitrted by 1 WA Rwrapb.n- 6- y1 } - pr op- 2- ynyl ) - ani de;

2- Di met hyl am no- N- (3-{4-[ 3-net hyl -4-(pyrid

i n-3-yl oxy) - phenyl am ng] - qui nazol i n-6-yl }- prop-2-ynyl ) ;acet am.Ldeir oo
E-N-(3-{ 45[ 3- Met hyi - 4- (%F- ﬂ’éi“ﬁ? |‘=‘9‘|‘d¥/?"i‘9df°n9'%'-“§|1&6&-‘&3@%@@&% f{%j%:(aﬁi oW1 i n- 6-
yl }-al ly) ) - whatiharesuihtegmn &rom ddo 3,30d 1is exiategéréed-0dabboxyl i ¢ aci d
(3-{4-[3-nethyl -4-(6-net hyl - pyridi n-3-yl oxy) - phenyl am no] -

qui nazol i n-6-yl } - prop-2-ynyl ) -am de; _ e Bt7e

1- (1, 1- Di et hyl - 38{ 4- [ Bhen@ethgd 2acordingrior H3ims dyeri & wheren i &« y=CrRBnl M

i NOJ - qui nazolhdleifm YT intB§ed Rord 0YY, lahd Bs &1 iRther tbA@;to BWheteMER W wRIcoBE Borhizcal |y

acceptable salts. prodrugs. and sol vates of the for i ounds. 13.
A corrpouﬂg 0?'9?%@}4@‘2&]‘%%98?‘6@108&%%'fs_° w?a"\y\/ﬁlzors Té‘?‘ﬁgw ggfsze'%écr:ot%g%pf romthe
group consisting of H B(R19)2, Al(R20)2, Sn(R21)3, MJW or ZnW wherein
R19 is selected fgom themehed Becorityl totdails @for 2; RRMein (E-i£18=-@ldyR')G; C10
al koxy, C3-Cl10 QXCLOal'k%li’ fanath:?l 0 tWher.etl n ﬁo B20.1's sel ected fromthe
group consi sWPEIg" BY's NI AT RT3 P4 LRAHMEPHERY O3 c10 cycl oal kyl, and
hal o, wherein R21 is Cl1-Cl0 al kyl and wherein Wis d, Br or I; WO

03/ 045939? PCT/ | BOZ4 0409 mafidy Bcibhftigab Lihrs W dREE whbkdin i Fis Le=¢(eiependent | y
selected fromH, Cl-C6 al kyl, and 8H2C]—] or Rjoq gntlﬁRl? pal € ta&gn 3

t oget her as W@%W""U’t’teg%z@’ BRRCE0d LS ALIMERS fRig Ole SRR PoiRiseieg rom 3-
nmono- cycl i ¢ pipetiginyland 4sipetidoy! (dptiorchihyesibititutgdodithd or 2 Rfgroaps).a

11.  The method according to claims 1 or 2, wherein R* is —C=C-(CR"°R"")R",

25  wherein k is an integer from 1 to 3 and m is an integer from 0 to 3.

12 The method according to claims 1 or 2, wherein the compound prepared is
selected from the group consisting of:
(+)-[3-Methyl-4-(pyridin-3-yloxy)-phenyl]-(6-piperidin-3-ylethynyl-quinazolin-4-yl)-
30 amine;
2-Methoxy-N-(3-{4-[3-methyl-4-(pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-prop-2-
ynyl)-acetamide
(+)-[3-Methyl-4-(6-methyl-pyridin-3-yloxy)-phenyl]-(6-piperidin-3-ylethynyl-quinazolin-4-
yl)-amine;
35 [3-Methyl-4-(6-methyl-pyridin-3-yloxy)-phenyl]-(6-piperidin-4-ylethynyl-quinazolin-4-yl)-
amine;
2-Methoxy-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-
yl}-prop-2-ynyl)-acetamide;
2-Fluoro-N-(3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-yl}-
40  prop-2-ynyl)-acetamide;



spirocyclic ring, wherein said ring contains from3 to 12 carbon atons in
which fromO to 3 carbon atons are optionally replaced with a hetero

noi ety i ndepaneas |y selected fromN, 0, 10 S(O S wherei n PCTIIBOX¥0IML eger
fromO to 2, and -NR -, provided that two O atons, two S(O)j noieties, an
0O atomand a S(O S noiety, an Natomand an S atom or an N atomand an O
atomare not attached directly to each ofher within said ring, and wherein
the carbon atons of said ring are optionally substituted with 1 or 2 R8
groups, wherein each R and R2 is independently selected fromH and Cl1-C6
al kyl, wherein each R 8 is independently selected 15 from oxo (=0), halo,
cyano, nibro, tri Er2didetbmeth@[3-methyHuemetuitaygdin-3aerorsheriganingkquinaeglinog

al koxy, C1- 1}-al ;élceta;%eCG al kenyl, C2-C6 al kynyl, -C(OR6, -C(O OR6,

é((:(O)O)NEgW - N%R??Fiﬂé*mﬁé QSQZB?IR? E@ﬂ‘?’” NBG'% % NF@”&@ q&l”ﬁq")‘ 2‘%@% i is

an integer from OZ-MEtF@Xy N((’GR [Rmethyb(6anethypyridjn-3- le)@RbfﬁzylarOm]tquma@hn-ﬁenber ed

heterocycllc,ethy Q)e(aq%eRZ)t(CG C10 aryl) (CR’ R2)gC(O)(CR’ R2)t (4
to 10 20 nenbere he er

“(CR R2) QX CR R2) E f{6 Iorﬂér{%&eéul Byaqi ép% y%gmno] qunnazam 6 ;I} -allyl)-2-

- (CR R2) gS( Onaheky-dedltnjdeb- C10 aryl ), and (CR R2)gS(O)](CR R2)t(4 to 10
menber ed het erocygl N
"dependent |y an: (i oM EdtmbnisBylind Bl frenloilh durBidin 830 rp 2
het er ocycl i CYWB?Eﬁt?rE'Ee of the for egm ng R8 groups are optionally
substituted w t h E3-EXO-Met))-4-(Barn&hy-pyraimeB-{ihe)-phekybminalldumazdiin-6 3iHpyopyd-, ar vyl
and 25 hqger%w%égpggl eties of the foregoing R 8 groups are opti onal | y
substituted f substituents independently selected from hal o,

cyano, nitro, triENGritReeMmere-4-(¢- F'ieth'cR)!F"B'PrétYH&Nhe” Fiingbauinazels-6-Yicglg)-Re
-C(O OR6, - Qigeanfife; NR6C(O)R C(O)NR6R7 -NR6R7, -NR6OR7, Cl- C6 al kyl,

C2-C6 al k |, C2 Kk to 10
menber 2d eﬂgt er ocy’g% %’)x N\M%g @lrﬁ&g" B@ g?r?%é?ne?pl&%m%%mm%%éﬁ%{% 5, gnd
R7 i s indepevicalinl-peptasiidesct ed 30 fromH, C1-C6 alkyl, -(CR R2)t(Cs6-Cl10

aryl), apg -(CR RZEth(i%-B4- ﬂd)néfﬁ@?ﬂﬁ&ﬁ-ﬁfétt@ﬁiyﬂ&%%ﬂ)@henylamﬁﬂ] glifazblin-GylRN
i nteger fromo0 %y?y&& 1l or 2 ring carbon atons of the heterocyclic group are
I’ tut

optional Iy sRB% {€d'with an oxo (=0) noiety, the alkyl, aryl and
het erocycl i ¢ noi ePiperazingf1-¢dmoxylicor egdicidy R6 @r{él-[Wetgylﬂdweﬁwbpyaﬁmﬁdmy)l-y

substituted w ep% E%Quﬁamgyp} bgég@tyaw -afgpendently sel ected from hal o,

cyano, nitro, ri fluyoro i fluoro al kyl., C2-C6
35 al kenyl , Wé{ yme Iof’ry ”)éan‘ﬁrtefy"fba ci {gg{ﬁgé)"%p‘y'géeé'ﬁedh h’?’y "tk en
attached2so &quxyo prcagdarnlne]tqyma(qllm@’ryl}@rqw@ Yriygamier nitrogen atomor two
separate nitrogen,. %mmmom %g{hfié Fbth{iQs- @ Fichh-3- QBMBhethEHHg]thuH&&ﬁ%%eCt ron

by, for instance, C;% can be taken together to form a 4 10
menber ed het%’?‘b@%ﬂ') ef“mﬁﬁ which may include 1 to 3 additional hetero

noi eti es, | n  addE-NHBH-[BeMetind4-(-tnethyg eyridio 3-ywoky){pharaiachingBquirsazdinFzy eallgl)-

att ached, .Jggtﬁg gmfoﬁmé\l N(R), O, and 40 S, provided two O atonms, two S
atonms or _an S atomare not attached directly to each other; and t is

an integl® from 0SPEae-SPRPOYIOIL S HHETENPgRRDY Pyidin-3-yioxy)-phenyiaminol-

quinazolin-6-yl}-prop-2-ynyl)-amide;
1-(1,1-Dimethyl-3-{4-[3-methyl-4-(6-methyl-pyridin-3-yloxy)-phenylamino]-quinazolin-6-
yl}-prop-2-ynyl)-3-ethyl-urea;
and the pharmaceutically acceptable salts, prodrugs and solvates of the foregoing

35 compounds.

13. A compound of formula M-C=C-(CR'R")+-R’, wherein M is selected from the
group consisting of H, B(R'®), AI(R®),, Sn(R?")s, MgW, or ZnW, wherein R'is selected from
the group consisting of 9-BBN, C,-C,, alkyl, C4-C4o alkoxy, C3-C4o cycloalkyl, and halo wherein

40 R%ijs selected from the group consisting of C,-Co alkyl, C4-C1o alkoxy, Cs-Cyo cycloalkyl, and
halo, wherein R?'is C4-C1o alkyl and wherein W is Cl, Br or |;



-65 5 14. A conpound of fornula H C=C-(CR16R") kR13, wherein each R76 and
R17 is independently selected fromH, Cl1-C6 alkyl, and -CH2OH, or R 16 and
R' are takoen3peyged her as - CH2CH2- or - CH2CH2CH2-; wher ei RCRIBO2/®097NR R14
or -OR14, wherein R14 is H R15, -C(OR15, -S02R15, -C(O NR15R7,

- SO2NR15R7, or-C02Rt5, wherein R15 is R8, -(CR R2)t(C6-C10 aryl),
-(CRR2)t(4 10 to 10 nenbered heterocycf4c), wherein each R and R2 is

i ndependently selected fromH and C1-C6 al kyl, wherein t is an integer from
Oto5, 1or 2ring carbon atonms of the heterocyclic group are optionally
substituted with an oxo (=Q moiety, and the aryl and heterocyclic

noi eties Bf the fwohegbienth R1sndR’ ot;p@eaq!r@emﬂmselm frop HuBns@ai alkiyt aef vigtHRHL to 3

R8 SubStItue@,—tﬁ‘sano\M{Féér@[aﬂeﬂ:{&&tﬂesagc@Hpbk_)chzmﬁL@Hgi n each carbon not bound
to a Nor O atom

f 0.t 2
Lo fonar !y sabor s vhtreh RoRiandaesomadr e sng. o o S ibed igflcgpagos | °
- OC( O) NR6R7, spitOGCRRAng, WEirah B ring SOrDNnIRBIRE, to -1RIRBIRT) atoRRATWELIRTom-INREBC2R7,
R 60(0) N0l RO S0RDRR o2 Rl Mgy FoeRAers Sl ronphetet 1 |

is an integer fromO to 2, éach mdeﬁg@en ently sefect ed
fromH, &4-CB(QdwAaren i 'Eéﬁ"ﬁ%ﬁ' frems-0 @1’6 aﬁi’ yfﬂ'i Pé?\"dded(‘@%’ Prigtams.gw
menber ed het ebietisschn O)atonwhres & 5(0)tmoisty,zen N atoegdt ah ISoatord, dran atfhm%ad @n C2 ring

Carbon At O gh sy BELOGUEN S oS ity A GRS AN Bhd P chiib ot oh an

o (=0 eterogycl’ic noieties of, 2
for egoi ng %S%G"R?f*?gf’ﬂiﬁbﬁ'yaﬁuést'%ﬁﬁ wihdl 9ry 2%@9?%%&6% faeh Rt g BR" is
subst i t uent sindéperqmbyl sdicted froed BICin@dC fcsmmyhalher,emcgeamz minﬁé@ndemlwl?elaﬂed

trifl uor piret ok L ro I

al kynyl | dfrr.'cyonb( oxb (= (f)J l,l@i %rhp ¥o tgﬂl?g)@ne‘mo tnﬂu%yg Qyi\ydro%R%C

att ached to %lk%VtQ1dbeﬁthtC@§p eikﬁtYI @dpmg'kW'e Cs(@)ﬁs Cl@ﬂpog@lQ(%)LRorrNBrC(%
separate ni tmgozm7n‘rrmRSO(mNRm’wC(mORhcmomﬁfRF -mﬂafrniuglhsowmsm&aﬁdct i on

by, for inst aken her t 4,to0 10
menber ed het gn%)g Ikyl)lw(%erev\ﬂ 's%")’tb?/erqmm%tae ?8&,-\12 é&?latrw)ogg%%g@ero

noi eti es, i rmemaﬁreq bﬂermyclw hécrhR%)«Cd@MﬁR{R))t@hp@rﬁrﬁnr(@Rhﬁ CIRICR'RI4 ®71Gyr e

at t achedgg Serhér%&éhfrfe@ﬂﬂc%hcf\'(@R Fé'ﬂ),o@ltwlrzz&)A (Ce3fo R yu(lend‘n?){@(c&‘ MR o0 S

B

trifluoronet Mnymbereqf hmrmyplwmthh@einj laﬂl o, 2, layedd dRse, eacnir@a)%mw)(yn in®igeC10
al kyl ,  C2- Coréph 58851, or@zrms:@ar%k)rlﬁh't@%ls of th‘e%@ Ilc el 5tne fo rou s

R GC(R?) < NR%EN%? ﬁﬁg@iﬁ&ﬁw WEETEN t@ ) G i P R F'gwyﬁ(anlﬁe

from0 2B Zeter¢PRLRDYibleE6ofChO faregding R ((BRIPR2¢ (oftidnellyl Substitated reith 1 to 3
heterocycl i Qu sthu&m&r@%t@&%%))%(t% Q%%oaﬁlﬁ% )tmﬂuofom}rﬁgr%émﬁz) t(4

to 10 nmenbered hetgrocyclic ar“%’”
O R R e £ TR LIRS (O EIR) AV CIOR, LEIONRIR N, RO, .-

Ce alkyl, C2-Cs alkenyl, C»-Cs alkynyl, (CR'R*)}(Cs-C1o aryl), and -(CR'R?)(4 to 10 membered
heterocyclic), wherein t is an integer from 0 to 5; each R®, and R’ is independently selected
30 from H, C4-Cs alkyl, (CR'R*)(Ce-C1o aryl), and -(CR'R?)(4 to 10 membered heterocyclic),
wherein t is an integer from 0 to 5, 1 or 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® and R’ groups are optionally substituted with 1 to 3 substituents independently
selected from halo, cyano, nitro, -NR'R?, trifluoromethyl, trifluoromethoxy, C,-Cg¢ alkyl, C,-Cq
35 élkenyl, C,-C; alkynyl, hydroxy, and C4-Cg alkoxy; or R® and R, when attached to a nitrogen
atom (including the same nitrogen atom or two separate nitrogen atoms in proximity to each
other through interconection by, for instance, -C(O) or =SO,-), 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®, and R’ are attached, selected from N, N(R'), O, and
40 S, provided two O atoms, two S atoms or an O and S atom are not attached directly to each

other; and t is an integer from 0 to 5.



-(CRIR2)gS(0Oj (CRIR2)t (C6-C10 aryl), and -(CRIR2)gS(Oj(CR R2)t(4 to 10
menbered 40 heterocyclic), whereinj is O, 1 or 2, g and t are each

i ndependewolog/oas93¢ nteger fromO to 5, 1 or 2 ring carbonpratrap®/@ht he
het erocyclic noieties of the foregoing R8 groups are optionally WO

03/ 045939 PCT/1B02/ 04097 -66 5 substituted with an oxo (=0 noiety, and
the al kyl, al kenyl, alkynyl, aryl and he%erocyclic noieties of the
foregoi ng R8 groups are optionally substituted with 1 to 3 substituents
i ndependently sel ected from hal o, cyano nitro, trifluoronethyl,

trifluoronethoxy, azido, -OR6, OC( O Re, R6 o)
_C(O) NR6RY, - NR6R. - NREGRFoungpf @smda WP =C- @9@6% 1, nergin, ea@zﬂ%l ;?rﬁll

-(CR R2) t( Cﬁn&;]agn&rnw delec®B Grom( IGRERS) iyt ah@ -8R0 BPRI*eMd R!0arB @hieh Gsgetet C)
and wherein IE'F@% |%Egcg{ﬁhrom 0 to 5. 15. A conmpound of formula

MC—C-(CR16 Mis selected fromthe group consisti ng of H,
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trifluoromethyl, azido, hydroxy, C;-Ces alkoxy, C4-Cyo alkyl, C»-Ce alkenyl, C>-Cg alkynyl,
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(CR'RY)S(O)(CR'R})(Cs-C1o aryl), and -(CR'R® S(O)(CR'R’y(4 to 10 membered

40 heterocyclic), wherein jis 0, 1 or 2, g 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
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include 1 to 3 additional hetero noieties, in addition to 40 the nitrogen
to which said R6, Réa, and R7 are attach&® selected fromN, N(R), 0, and
S, provided two O atons, two S atons or an 0 and S atom are not attached
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wherein R"™ is -NR'R" or -OR", wherein R" is H, R'™, -C(O)R", -SO,R",
20 -C(ONR™R’, -SO,NR™R’, or -CO,R", wherein R' is R'®, -(CR'R?)(C¢-C1o aryl), -(CR'R?)(4
to 10 membered heterocyclic), wherein each R' and R? is independently selected from H and
C,-Cs alkyl, wherein t is an integer from 0 to 5, 1 or 2 ring carbon atoms of the heterocyclic
group are optionally substituted with an oxo (=O) moiety, and the aryl and heterocyclic
moieties of the foregoing R'" groups are optionally substituted with 1 to 3 R® substituents,
25 wherein R" is C;-C; alkyl wherein each carbon not bound to a N or O atom, or to S(0);,
wherein j is an integer from 0 to 2, is optionally substituted with R'>, wherein R'? is R®, -OR®,
-OC(O)R®, -OC(O)NR®R’, -OCO,R®, -S(O)R?, -S(O)NR°R’, -NR°R’, -NR°C(O)R’, -NR°SO,R,
-NR°C(O)NR®R’, -NR®*SO,NR®R’, -NR°CO,R’, CN, -C(O)R®, or halo, wherein j is an integer
from 0 to 2, each R®, R® and R’ is independently selected from H, C;-Cs alkyl, -(CR'R?),(Ce-
30 Cyparyl), and -(CR'R®)(4 to 10 membered heterocyclic), wherein t is an integer from 0 to 5, 1
or 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® and R’ groups are
optionally substituted with 1 to 3 substituents independently selected from halo, cyano, nitro,
-NR'R?, frifluoromethyl, trifluoromethoxy, C;-Cg alkyl, C,-Cs alkenyl, C,-Cq alkynyl, hydroxy,
35 and Cy-Cg alkoxy;
or R® and R’, or R® and R’, when attached to a nitrogen atom (including the same
nitrogen atom or two separate nitrogen atoms in proximity to each other through
interconection by, for instance, -C(O) or —=SO,~), 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
40 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;
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each R® is independently selected from oxo (=O), halo, cyano, nitro, trifluoromethoxy,
trifluoromethyl, azido, hydroxy, C;-Cs alkoxy, C;-Cyp alkyl, C-Cs alkenyl, C,-Cs alkynyl,
-C(O)R®, -C(O)OR®, -OC(O)R®, -NR®C(O)R’, -NR’SO,NR'R’, -NR’C(O)NR'R’, -NR°C(O)OR/,
-C(O)NR®R’, -NR°R’, -NR°OR’, -SO,NR°R’, -S(0),(C-Cs alkyl) wherein j is an integer from 0
to 2, -(CR'R®)CeCyp aryl)) -(CR'R®»4 to 10 membered heterocyclic),
-(CR'R?)4C(0)(CR'R*)(Ce-C1o aryl), -(CR'R?),C(O)(CR'R*}(4 to 10 membered heterocyclic),
-(CR'R?}O(CR'R}4(Cs-C1o aryl), -(CR'R®}O(CR'R?),(4 to 10 membered heterocyclic),
-(CR'R%){S(O)(CR'R?}(Cs-C1o aryl), and -(CR'R’);S(O}(CR'R’)(4 to 10 membered
heterocyclic), wherein j is 0, 1 or 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, azido, -OR®,
-C(O)R®, -C(O)OR®, -OC(O)R®, -NR°C(O)R’, -C(O)NR°R’, -NR°R’, -NR°OR’, C;-C; alkyl, C,-
Ce alkenyl, C»-Cs alkynyl, -(CR'R¥(Cs-Cyo aryl), and -(CR'R?(4 to 10 membered
heterocyclic), and wherein t is an integer from 0 to 5.



