WO 02/ 10161 PCT/ US01/ 14154 PROCESS FOR PREPARI NG ARYLACETYLAM NOTHI AZOLES
The present invention concerns new processes for the preparation of 5-(2-
oxazol yl avéxyr/adisp) - 2- aryl acet yl am not hi azol es and anal ogspci/mkoibi4izw s of
cyclin dependent kinases. The

5- (2- oxazol yl al kyl t hi 0) -2-aryl acetyl am not hi azol e conpounds of formula |
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heteroaryl; R3, R7, R10 and R' are each independently hydrogen, alkyl,
aryl, heteroaryl, halogen, hydroxy or alkoxy; and Xis CHor N, 15 are
novel , potent inhibitors of cyclin dependent kinases (cdks). They are
useful in thélhet presepyinyentomicofearsy invw piosesssedor fthe psspangtion of anter

i nfl anmati on, autoi mune diseases such as arthritis, viral diseases,
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di sorders such as Al zheinmer"s di sease and cardi ovascul ar di sease. More
speci fi npounds of forrmula | are useful in the treatnent of a
varietyq%¥&¥§8{@§%%grs such as bl adder, breast, colon, kidney, liver and
| ung cancers
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"The 5—(2Qoxazolylalkylthio)-2-arylacetylaminothiazo1e compounds of formula [
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or a pharmaceutically acceptable salt thereof, whereih:

10 R!R%LRY R’ R RS R%, R'? and R" are each independently hydrogen, alkyl, aryl

or heteroaryl;

R? R’ R' and R!! are each independently hydrogen, alkyl, aryl, heteroaryl,
halogen, hydroxy or alkoxy; and

XisCHorN,

15 are novel, potent inhibitors of cyclin dependent kinases (cdks). They are useful in the
therapy of proliferative diseases, for example, cancer, inflammation, autoimmune
diseases such as arthritis, viral diseases, fungal diseases, chemotherapy-induced alopecia,
neurodegenerative disorders such as Alzheimer’s disease and cardiovascular disease.

More specifically, the compounds of formula I are useful in the treatment of a variety of

20  cancers such as bladder, breast, colon, kidney, liver and lung cancers.
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1 WO 02/10161 PCT/USO01/ 14154 The preparation of

5- (2- oxazol yl al kyl t hi 0) - 2- am not hi azol es, key internediates in the

synt hesi swob2/5162- oxazol yl al kyl t hi 0) - 2-aryl acet yl am not hi peDlUs&/@is4 or mul a
|, has been described (K. S. Kimet al., W 9924416, May 20, 1999 and
corr espondi ngTké srepark@éedt 5-{ox Mgkﬁl&ilib)-zénﬂn&mamh@h@pyﬁt@ﬁ@édiaesaiﬁl d has

been previously prepared fromethyl phenylacetate in four steps which
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Tilley et al., J. Med. Chem 1991, 34, 1125; A Cerri et al., J.
Het er ocyRatent¥eh049833). 30, 1581). The oxidation of P-arylacrylates to
gi ve aryl al dehydes has al so been reported (G Cainelli et al., Synthesis,
1989,5 47; D. 4Forrhgphetylaetic aéidihas been@revivusly pizpareq frdih ethyl plemykicetate. ,
Li ebigs Ann. Chem 1993, 503; S. Antus et al., Liebigs Ann. Chem 1993,
105). 151n%u§stb¢;svmtch PRoViQRCEINB oEI griéld €. SNt BANP £LEEER dHeh. KBE 1956,
preparation of 5-(2- oOxazolylalkylthio)-2-aryl acetyl am nothi azol es and
anal ogs.4'lé't§e processes involve new strategy for the preparation of
f or nmyl aryq cetic acids, key internmediates in the synthesis of
5- (2-oxazol yl al kyl t hi o) -2-aryl acetyl am not hi azol es and. anal ogs, inhibitors
of cyclin 20TRepeactentofid- %@%@ﬁﬂ@cw (OF | GHFE D PR SerEBtes 3SHiGw,  nor o
efficient processes for the preparation of fornylarylacetic acids with
appl i catpadladium c4talysty o Bivsids(2sdlkexycarborplviolyyIphékwacetic @yidor egtepbapbgen0161
PCT/ USO1/ 14154

10  previously reported in the literature (J. W. Tilley et al., J. Med. Chem. 1991, 34, 1125; A.

Cerri et al., J. Heterocycl. Chem. 1993, 30, 1581). The oxidation of B-arylacrylates to
give aryl aldehydes has also been reported (G. Cainelli et al., Synthesis, 1989, 47; D. G.
Lee et al., Can. J. Chem. 1972, 50; D. G. Lee et al,, Liebigs Ann. Chem. 17993, 503; S.
Antus et al., Liebigs Ann. Chem. 1993, 105).
15

This invention concerns new efficient processes for the preparation of 5-(2-
oxazolylalkylthio)-2-arylacetylaminothiazoles and analogs. The processes involve new
strategy for the preparation of formylarylacetic acids, key intermediates in the synthesis
of 5-(2-oxazolylalkylthio)-2-arylacetylaminothiazoles and analogs, inhibitors of cyclin

20  dependent kinases.

The present invention relates to new, more efficient processes for the preparation

of formylarylacetic acids with application to the synthesis of 5-(2-oxazolylalkylthio)-2-



aryl acetyl am not hi azol es and anal ogs, inhibitors of cyclin dependent

ki nases. The processes involve reaction of haloarylacetic acids or esters
Il with osvebz/maei |1 to give vinylarylacetic acids or estpewUBM/14834 dati on
of IV with an oxidizing reagent gives fornylarylacetic acids or esters V.
Conpar ed;, i ctdRnRh&niaobRs %agmowimb&eﬂsw c9Min depdrdBst RifAsdias Miee! ds

| ess than”15% the process of the invention cah obtain the fornylacetic

e B A b B B B8 L Bt R 15

oxazol yl al kyl t hi ) - 2- am not hi azol es, VI. produces am des_VI|. Reduct.ve

am nat i owny%fylmac aAfdseor/estergi 1Yy Qridatian ot 1of yaths ap oxadizing) (eagent \§ives o) - 2-
10 (am noal kyl ) aryl acetyl am not hi azoles I, inhibitors of cyclin dependent
ki nases. fornylarylateticeicids or @steouMdsCarhpdred tauthe previans beocgssepbick dakey fowupl i ng
of hal oal kyl aryl acetic acids VIII wth

5- (2-50xagtepsy hiad Kiakt el - Rsahdhol BV ziak esroddss f of ki@nvatlention asannobtyisi sheof t he
resulting amdes I X with am nes. The above-described reactions are

illustr i : - - JSQd/ 14154 Schenme
| OR m%\?/\%?gé" eﬁtﬁ%ﬁ\‘(@ﬁdr%eéa@@ o step g HOMBRD ORI B HEE 11T S iy
N)6- S N R OSLll\ll)sgqulg% 1<::Lcﬁflp?ing of formylarylacetic acids or esters V with 5-(2-

oxazolylalkylthio)-2-aminothiazoles VI produces amides VII. Reductive amination
of the amide VII with amines affords  5-(2-oxazolylalkylthio)-2-
10  (aminoalkyl)arylacetylaminothiazoles I, inhibitors of cyclin dependent kinases.
Alternatively, compounds of formula I can be prepared by coupling of
haloalkylarylacetic acids VIII with 5-(2-oxazolylalkylthio)-2-aminothiazoles VI followed
by aminolysis of the resulting amides IX with amines.
The above-described reactions are illustrated in the below Scheme 1.

15
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XI\VR3 WRR2 OR5d VIII RBIX 4 W 02/10161 PCT/US01/ 14154 | n fornul as
-1 X of Schene 1, the following terns apply: R R, R2, R4, R5, R6, R8, R9,
R12 and RIGozrmeeach i ndependently hydrogen, al kyl, aryl peT/Uhetaisaryl ;
R3, R7, R10 and R' are each independently hydrogen, alkyl, aryl,

het er oar } forthala® UEX of Sehéiiéll aky fellowdh& @xms apdliys hal ogen or sul fonate
(RS20, CF3S20, etc.); Xis CHor N, Yis CHO C(OR COOR CONRR, CN,

NP, SOPRRR O LIRS, RARY B2 bidd AP0 0 indefoha e DHfFdrégeb R iNRRor O\

NO2, SO2 or Li sted bel ow are I ni s of various terns
used to descr}é‘ge t he conpounds involved in the processes of the present

i nvention. ThESEO8R%i nitions apply to the terns as they are used

t hroughous the specification (unless specifically indicated otherw se)
either Rn&vRAwadR/ are eash fsependently hydrggan, glkali 31yl heteeaivl.dhalpgenot ed t hat
any heteroatomw th wunsatisfied valences is assuned to have the hydrogen
atom& o sat i shydroxieovalkenges. 15 The term "al kyl" or "al k" (i.e.,
derivative forns of alkyl) refers to optionally substituted straight

chain, bweRGARGeR br S)ifdnate (RIMVA| ENB0aOK2AE); (sat ur at ed hydrocar bon)
derived radicals containing from1 to 12 carbon atons. When substituted,

al kyl grgqp@Hm. be substituted with up to four substituent groups at any
avai l abl'e pornt o attachnment. Exanples of al kyl groups include, but are

) 5 o AR, s AR o
Z is hydrogen, CHO, C(O)R, COOR, CONRR', CN, Noz, SO,OR or SO,NRR' . |

10 Listed below are definitions of various terms used to describe the compounds
involved in the processes of the present invention. These deﬁnitions apply to the terms as
they are used throughout the specification (unless specifically indicated otherwise) either
individually or as part of a larger group. It should be noted that any heteroatom with
unsatisfied valences is assumed to have the hydrogen atom to satisfy the valences.

15 The term “alkyl” or “alk” (i.e., derivative forms of alkyl) refers to optionally
substituted straight chain, branched or cyclic monovalent alkane (saturated hydrocarbon)
derived radicals containing from 1 to 12 carbon atoms. When substituted, alkyl groups
may be substituted with up to four substituent groups at ahy available point of
attachment. Examples of alkyl groups include, but are not limited to, methyl, ethyl,

20  propyl, isopropyl, n-butyl, t-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, octyl, nonyl,
decyl, undecyl, dodecyl and the like. The alkyl can be optionally substituted with one or
more halogens or alkyl groups such as, for example, trifluoromethyl, 4,4-dimethylpentyl,

2,2,4-trimethylpentyl, etc.



decyl, undecyl, dodecyl and the |ike. The al kyl can be optionally
substituted with one or nore hal ogens or al kyl groups such as, for

exanpl e, wobnt/luer onet hyl , 4, 4-di net hyl pentyl, 2,2,4-tri npChyk@pentsl , etc.
5 WO 02/10161 PCT/USO1/14154 The term"aryl" or derivative forns thereof
refers to monpg %"E{rh{?“é’ré;rbbf%hb&v@rf?)%& V\ﬁ {}]flge?'erserfogmoagéﬁﬁ‘\flor bit c°1 'tUt ed

phenyl and the roups are use

phenant hre and the |jike, coni 6 t.o 30 c bon at o ar

O oup. caionHtis HRge P ST e %{L e o5 PEThas B Uhe fearef. Ve
such 5 rings being present, containing up to 22 or 30 atons t herei n,

dependi rigseh@rg. oraniteylaphepanthreny} ped ﬂ?ﬁglﬂ(er, semtatNng §PIy6 (938 wHasateasween
carbon atons or suitable heteroatons. Exanples of aryl groups include, but
are not Anrirylegton capllasydontaiaphicayt! onearihd hyving oatpmsnwithampdtot fiee budhe. The
term "hal ogen” or "halo" refers to chlorine, bromne, fluorine or iodine,

withs 10nﬁ>gsoc;a &@éﬂ%gcanmma%%% P9 Gr R AGRY therdilSdd h&"ngh@bﬁbﬁﬁbﬂdliy refers
to a m)nocyc ic aronatic rocar bon group having rorng atons, or a

bi cycli c,aro %ﬁ% S&es%r %&er%) &%\élen on8dstl9et%9ena55}%n Snt 3 ryupgol@the e?ﬁa%mm ot of

heteroaton1 on or ro en atomis

at t achnment nd i.n ich on two addi tional . car bon ional | y
r epl acedgwuﬁ Sher GrnEEHPS dRelidcs P B RS! dpmiged PR P oS o
addi tional carbon atons are optionally replaced by nitrogen heteroatons,
sai d hehiphesat gind dredikg. bei ng optional |y substituted as described herein.

Exenpl ary heteroaryl groups include, but are not limted to, thienyl,
furyl, pyrrol She teryr fhaiopeh” of fhattd'zefeyd to chiorineg broshing,| flugpinp er icdiiney bith

thiazolyl, oxazolyl, triazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
pyr oy nyﬁronmer b@hﬁgltﬁylpreﬂamd 'Haﬂ:l BRl , THe teddl “B@téféﬁ@l’ni/éfers't@dé"ﬂdnoc clic
i soi ndol yl', quinol'i nyl |squ|noI|nyI benzot hi azol yl , benzoxazolyl

benzi mi dag Mé’ gﬁ%é%ﬁ yér%&u;g h%ﬂnpg t%??@kﬂ%%&ﬂé’ | or EtbfichQ arORAES YR

groups can by one or

having 8 to 10 atoms, containing at least one heteroatom, O, S or N, in which a carbon or
nitrogen atom is the point of attachment, and in which one or two additional carbon
atoms is optionally replaced by a heteroatom selected from O or S, and in which from 1
15 to 3 additional carbon atoms are optionally replaced by nitrogen heteroatoms, said
heteroaryl group being optionally substituted as described herein. Exemplary heteroaryl
groups include, but are not limited to, thienyl, furyl, pyrrolyl, pyridinyl, imidazolyl,
pyrrolidinyl, piperidinyl, thiazolyl, oxazolyl, triazolyl, pyrazolyl, isoxazolyl, isothiazofyl,
pyrazinyl, pyridazinyl, pyrimidinal, triazinylazepinyl, ihdolyl, isoindolyl, quinolinyl,
20  isoquinolinyl, benzothiazolyl, benzoxazolyl, benzimidazolyl, benzoxadiazolyl,
benzofurazanyl, etc. The heteroaryl groups can be optionally substituted by one or more

groups which include, but are not limited to, halogen, alkyl, alkoxy, hydroxy, carboxy,



groups which include, but are not |limted to, hal ogen, alkyl, alkoxy,
hydr oxy, carboxy, 6 WD 02/10161 PCT/ US01/ 14154 car banoyl,

al kyl oxyoe® bomjaby trifluoronmethyl, cycloal kyl, nitro, cyarpoT/Usol R054
al kylS(O m (where m= 0, 1 or 2), thiol and the like. The term

"phar mac i cally_@c apble.s ) t S 0 e, .

bi ol ogi c%%%/rﬁ%é’t i %lgy@g%%ﬁ%n sl’ %ﬁlfﬂélﬁkglté&é%t g}'égl%ﬁ?ﬁt a?#tfo; 5&%€vearn§13?y
affect t har maceutj cal properties qof the compounds, such as, for
exanpl e,gﬁb@f‘efnt&heéq“flfc ’cl)/‘?r:)gtg’.loeiéﬁélﬁ?eﬂ “ude those salts which are
conventionally enployed in the pharmaceutical industry. Suitable exanples
of salts incl T, teivut “phasmacsuticallyi tageeptable tab8 erefersntad thpseh salthafg#hei ¢ or

organi ¢ aci ds such as hydrochl ori de, hydrobronm de, sulfate, phosphate, etc.

Al so i nchivligitallpaddtive ut@hpounider which dotrn naighifitantowpoadvémsedf affoet the
invention, are salts 10 which are unsuitable for pharmaceutical utility but

whi chy ¢ &ﬁa@e‘ﬁﬁ#ﬁﬁﬁ&&fﬁ@&%é @om%ﬂfélgs,gs’rﬁ@méﬁbr &xm .lé,QBﬁEi:tﬁrblffl?Eacy, etc.

purification of free ‘active conpo their pharnaceutically “acceptable
salts. All, stereoi,soners, of.the conpounds qf the instanf invention. are
cont enpl %Rdeéx,’c u |f}H)§F $aHs a‘Hcht 4 e%vefqthorggyeelgﬁlogﬁ(gslf‘aa’ﬁ g‘?ﬂ’”ﬁﬂwga orm
The definition of the 15 conpounds enployed in the processes of th

i nvent i oRdusy: atwitabls pxaspples gP galts ipelude. e n%]dmttﬁgf‘?’ those {ormed wi
definition further enbraces the racemc forns and the isolated optical

i soner s inaxganiy drhegape acids euchaast hijdroghlorides hydrobrointdé,cubfstec phospbatey e¢fs.0l ved
by physical nmethods such as, for exanple, fractional crystallization,

separ ati ARo iAEluéd; Pastidul &t Fernthefinirasdifte efpousdglef theainvestoryrars eglay at i on
by chiral colum 20 chromat ography. The individual optical isoners can be

obt ajnedyfpatd Bﬁuﬁﬁﬁ@ R p;fhlégg?{ﬁeuﬁ% \ﬁﬁﬂéj lﬁﬁ%&l{jhi&ﬁ:)ﬁq%@m%rgﬂggecﬁém&vﬂf ,gxanpl e,

salt formation wth an o y active aci crystall'i zati on.

! example, for isolation or purification of free active compounds or their pharmaceutically

acceptable salts.
All stereoisomers of the compounds of the instant invention are contemplated,
either in admixture or in pure or substantially pure form. The definition of the
15 compounds employed in the processes of the invention embraces all possible
stereoisomers and their mixtures. The definition further embraces the racemic forms and
the isolated optical isomers having the specified activity. The racemic forms can be
resolved by physical methods such as, for example, fractional crystallization, separation
or crystallization of diastereomeric derivatives or separation by chiral column
20  chromatography. The individual optical isomers can be obtained from the racemates by
conventional methods such as, for example, salt formation with an optically active acid

followed by crystallization.



WO 02/ 10161 PCT/US01/ 14154 1t should be understood that solvates (e.qg.,
hydrat es) of the conpounds of fornula | and the internedi ate conpounds are
al so wit wanor/maéscope of the present invention. Methods pE€T/EsdvATII4ON are
generally known in the art. Therefore, the conpounds useful .in the
processes of itRheuldheamtéeodthat Bslvatbs (d€, hydstes)ofiislédihsounds 6T fobmbk set
forth in Scheme 1, the process for the preparation of 5-(2- _
oxazol y! phifydirdrreafid k@lﬁﬁ?uﬂdewgfsa'@mh% 6B lROBrob Y hefion e
following transtormations:” (a) reacting a haloarylacetate Il wth an
olefin | in the presence of al l adiym catal yst in a suitabl ol vent
or o veetinds el F getesalfy Fpnrdiist by thretiit b PP B ch s
vinyl aryl acetate. It should be appreciated that the term "hal oaryl acet at e"
for pur p@g@soc(@ﬁsesﬁéthlﬁamég@mnmﬁv&mtbﬁﬁ‘pmrw@tetf@m hal oaryl acetic aci ds
and esters. Additionally, a sulfonate, for exanple, RS020- (where Ris

al kyl5, aryl oAshetterforthyln , SCHeRBOAQ- thencprodess | fdre theraprephratismibef | §4@2ed f or
the halogen in the arylacetate or arylacetic acid starting conpounds. 15
The pr ef §faz6K141Ry1836 )Y2-2aFRiRERSMiAbBId2B]ea 2l a%ﬁélb%s afivebedd tHe following

br onophenyl acetic acids, such as, for exanple, 4-bronophenyl acetic acid,
nost pre . ol efin includes al kenes and polyners derived from an
al kene S%%ﬁﬁ§§m8§ﬂ§| or nethyl acrylate. The palladium catalysts include,

but are not |jmted to, palladi cetate . or diacetate al.l adi,um hal i des,
otc. v th o sehaer bt o b Abrigin TR B rPienal ot e RS 20
may be enpl oyed al t hough | ess conveniently. A conventional | i]gand for the
pal | adi ueAtalysitinppuitable sofven of peluentynixawes tpigiyea pyLanhisHtedarylarefated¥
enpl oyed. Suitable solvent(s) include solvents such as hydrocarbons,
et hells, arhdesinylavylaestatapl e, di nmet hyl forrmam de ("DWMF"), ketones, etc., or
m xtures thereof, with am des such as DVMF preferred. 8 WD 02/10161
PCT/ US01/ 1415% should be appreciated that the term “haloarylacetate” for purposes of the
present invention includes both haloarylacetic acids and esters. Additionally, a sulfonate,
for example, RSO,0- (where R is alkyl, aryl or heteroaryl), CF3SO,0- and the like, may
be substituted for the halogen in the arylacetate or arylacetic acid starting compounds.
15 The preferred haloarylacetates are haloarylacetic acids with bromophenylacetic acids,
such as, for example, 4-bromophenylacetic acid, most preferred. The olefin includes
alkenes and polymers derived from an alkene such as ethyl or methyl acrylate. The
palladium catalysts include, but are not limited to, palladium acetate or diacetate,
palladium halides, etc., with the palladium diacetate preferred. Other standard catalysts
20 may be employed although less conveniently. A conventional ligand for the palladium
catalyst such as trialkyl or triarylphosphine can also be employed. Suitable solvent(s)

include solvents such as hydrocarbons, ethers, amides, for example, dimethylformamide

(“DMF”), ketones, efc., or mixtures thereof, with amides such as DMF preferred.



(b) reacting the vinyl-substituted arylacetate IV, |ike vinylarylacetate,
obtained in step (a) with an oxidizing reagent in a suitable solvent or
sol vent mwaburEsito give a fornylarylacetate V. The oxi dpei/mgoweaagent
includes, but is not Iimted to, 03, KMiO4, Nal X4/ 04, 5 etc., wth

Nal O4/ Cs04 pr @) g&dciflg tRNihptduBsBBtedylasotate 10! HEEviR9laYARctats UsHiaiA&d in
hydr ocar bons, éthers, esters, amdes,”  and the |ike, mXxtures thereof, or

aanpl o, SE LR sy PH8Rlne Wapcha IR £ R o] WPl BRE S, ™"

reagent such as1 osm S{m tetroxide with sodium periodate in a di oxane/ wat er
m xture &%@ry ¥R - desired vinyl -substituted arylacetic acid or

aryl acetate, such as fornyl phenylacetic acid or fornyl phenyl acetate. (c)
Feacting the The ayidiving sogenttiochdeobat scuptilimisadets, Ob) KhnGw, NAOEHsOx,
oxazol yl al kyl t hi 0) - 2-am not hi azol e conmpound VI in the presence of a

coupls ngeregagitht Nab@HOE0, aprafericdb| eSwitdble nolvent(spolinelode dotientseutlo @ ve an
am de VII. 15 The 5-(2-oxazol yl al kyl t hi0)-2-am not hi azol es i ncl ude

5- ( 5- subg{drbabi el 2ethers 28Ry | arRiaky lah@ Q) Hide, Mk RPETThaZel, ©r GRORANIGRSL h
5-(5-t-butyl-2-oxazol yl al kyl thi o)- 2-am no-thiazole preferred. The coupling

reagent s.i ncl-ud b are not limtedddo carbodi i m des, hal of or mat es,
t hi onyl ?IllgTeiohew@h%P %{h%r qq%k\%a}c{cwm{xhtur%meg ?‘?d-hm ide preferred. Suitable
solvent (s) include aprotic solvents such _as hydyocarbong,. hal ogenated 20
hydr ocar bons, Fit grample.cthecprdatipe cleavgge (of HEF dé’é‘h]&t ‘2Pdh§?§ %‘E‘&’rlﬁ)gs(sg&i‘ch as
di chl oronmet hane preferred. 9 WO 02/10161 PCT/US01/ 14154 (d) reacting the
am de VI teagdnt anchead dsmiwndgirqxide with bodinmaperindate in 2 Hvxpnetweatet mixtresgivesduci ng
reagent in a suitable solvent or solvent mxtures to give
5- ( 2roox athel dekiad dk yinyhbastinded anjlaveeit kyid) @ ytyheetatd, antnas foraddpienklacetic

acid or formylphenylacetate.

(c) reacting the formylarylacetate V obtained in step (b) with a 5-(2-

oxazolylalkylthio)-2-aminothiazole compound VI in the presence of a coupling reagent

and in a suitable solvent or solvent mixtures to give an amide VII.

15 The 5-(2-oxazolylalkylthio)-2-aminothiazoles include  5-(5-substituted-2-
oxazolyl-alkylthio)-2-aminothiazole compounds with 5-(5-t-butyl-2-oxazolylalkylthio)-
2-amino-thiazole preferred. The coupling reagents include, but are not limited to,
carbodiimides, haloformates, thionyl halide and the like, with thionyl halide preferred.
Suitable solvent(s) include aprotic solvents such as hydrocarbons, halogenated

20  hydrocarbons, ethers, esters, efc., with halogenated hydrocarbons such as

dichloromethane preferred.



The amine used in reaction (d) includes primary and secondary amnes with
5 primary aliphatic am nes preferred. The reducing reagents include, but
are not Iwobredét o, NaBH4, NaBH( QAc) 3, Et3Si H TFA and t heCT/iURe/wmii4h
NaBH( OAc) 3 preferred. Suitable solvent(s) include hydrocarbons,

hal ogenat ed hgiy reuetin® titsamidt VT btaidet @ Step €¢)Cwith o amifexinuthe prestwseasdfa, with
et hers such as tetrahydrofuran ("THF") preferred. Alternatively, the

Comoungﬁédﬁéipégég Y télnl.asﬁfl'i‘{b\}mpﬁ]IQ%rﬁg?%t?IQerﬁﬁixﬁgTs(& vd §.@@-;ok9ﬂ>1§myuhio)-

hal oal kyl ary te Vi 2- oxazol yl'al Kyl t hi'o) - 2- "am hot hi azol e

conpoun | in esence of.a cqupling reagent and in a suitable

sol vent d%k’argngpg}&]ﬁar&{ag?ty&ggnq 136?\73' an amde I X. The

5- (2- oxazol yl al kyl t hi 0) - 2-am nqot hi azol es_ i nc] ude 5-(5-substituted-2-

oxazol yl - al kyThpeynex usad ifofeacton|(@) dshislss maunagy tand secondary amines with

5-(5-t-butyl -2-oxazol yl al kyl thio)- 15 2-am no-thi azole preferred. The

coupl5i ngprimanyeatiphaticrarhineeprefanteda The meducirigmes genitst inglude,rtnd diei mwit digsted to,

hal of ormates, thionyl halide and the Iike, with the forner preferred, for

exanpl e, NaBHa KABRE RO ENSEFTF Alindaht ¢iks olite NaBE(OlARY: prdeeridl (BdibRol vent s

such as hydrocarbons, hal ogenated hydrocarbons, ethers, esters, etc., with

hal ogen a L r r r 0,/For
asto‘f\%rnt(g?’ g{éﬁﬁﬁ’% ; CﬁH)%Ei/ ﬁalgk&ﬁlt&i %g&%??ﬂ&gvga?tks{s, eéé}ersz, etEOT or

i nst ance, e al oal kyl aryFacet at arylacetic acid
VI1I such as hal oal kyl phenyl acetat e oy hal g lLphepyl acetic acid with
5 (2 oxariigt Heipbe i PR HA  Rlrdhabentn T faghid
hal oal kyl -substituted phenylacetam de |X 10 WO 02/10161 PCT/ US01/ 14154
(d') reactingAlteraativalyidhe sorapauaidp efifarmula:lggn be pyeparadbyan amine in a
sui tabl e solvent or solvent mxtures to give 5-(2-oxazolyl al kyl thi o) -2-
(amlfoal kyl ) afcl)| esaetinyg athe nictldvillaylatydacktateT M Ilmwitte ausse(@-oxazobdaikyltno) 2t )
i ncludes primary and secondary am nes with

aminothiazole compound VI in the presence of a coupling reagent and in a suitable

solvent or solvent mixtures to give an amide IX.
The  5-(2-oxazolylalkylthio)-2-aminothiazoles  include  5-(5-substituted-2-
oxazolyl-alkylthio)-2-aminothiazole compounds with 5-(5-t-butyl-2-oxazolylalkylthio)-
15  2-amino-thiazole preferred. The coupling reagents include, but are not limited to,
carbodiimides, haloformates, thionyl halide and the like, with the former preferred, for
example, an alkylcarbodiimide. Suitable solvent(s) include aprotic solvents such as
hydrocarbons, halogenated hydrocarbons, ethers, esters, etc., with halogenated
hydrocarbons such as dichloromethane preferred.
20 For 'instance, treatment of haloalkylarylaceta_te or haloalkylarylacetic acid VIII\
such as haloalkylphenylacetate or haloalkylphenylacetic acid with  5-(2-
oxazolylalkylthio)-2-aminothiazole VI provides a haloalkyl-substituted phenylacetamide

IX.
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5 primary aliphatic am nes preferred. Suitable solvent(s) include

hydr ocar bons, hal ogenat ed hydrocarbons, ethers, esters, amdes, etc., with
am des swdoawiBMVF preferred. For exanple, the reaction poO®EsowEMdMCti Ve
am nation conditions with a primary or secondary amne in the presence of

sodi um ¢y anobeg kel by P B8ETelin LR ( FRIRESRAEICL sb Qs 07 VoS

t he conpounds "o ternative es o orrrul a

be reacted with an organgnetallic reagent such as ! rom de
in a suifhble sstﬂ?\'ﬁé’ﬁt or TREMFENt i f&ure &¥th as, gtﬁ%’l"x%?"iﬁﬁﬁ%!tﬁ@'ﬁér to
gi ve an al cohol derjvative. The al cohol derivative is converted to its
cor r espoAmingalkyarylacetyleminathigzelsilor i de by a chlorinating 15 agent such as
t hi onyl chloride. The halide conpound such as the chloride conpound nay

t hen be convefThedintioe aised ipaeartionf(df) dncluties priimgryr emd isecomdufyt Amares exitless of
a primary or secondary amne in a suitable solvent such as ethanol. The

st ar t§ ngpAMABPUAlihaé SRRREE pleféi@l. CO'"Sfﬁ‘traBlemiseﬁt(@' lialh8e OR de&’arQ&ls
prepared by met hods knovvn to one of ordinary skill “in the ar¥

w'th aphrPEERE BBl el SHER° Ml o) %“ﬁ'%ﬂgé‘%l 9?**22'5 hio)-2-

[ (am norrege?%/ﬂ_%dghenyl acet yl ] am not hi azol es and anal ogs t hereof, for
exanpl e with the reaction of hal ophenyl acetic acids I | such as
bronophenyl acetic acid 11 WO 02/10161 PCT/US01/14154 (R=R =R2=R3=H, X=Br)
wi th al kyl acF9r example,|the rreptiepsurden yedugiys aminetigrqalitions witloapemary er gi ve
(2- et hoxycar bonyl ) vi nyl phenyl acetic acids 1V (R=R =R2=R3=R4=Z=H, . Y=CQ2Et) .
Oxi dat i osecohddry amhink m thel pehémrceonf dodinng cyampervhyddde es Hhyadrogdnplivenid aceti c
acids V (R=R =R2=R3=R4=H). Coupling of V with 5-(5-t 5
but yio 2- presaRlef alckialyishii9bs fie 20MPBEAsEPbrenu¥d 1.( RE=R7=R8=R9=R10=H, R' =t -Bu)
Alternatively, the aldehydes of formula VII may be reacted with an
organometallic reagent such és methylmagnesium bromide in a suitable solvent or
solvent mixture, such as, for example, ether to give an alcohol derivative. The alcohol
derivative is converted to its corresponding halide such as a chloride by a chlorinating
15  agent such as thionyl chloride. The halide compound such as the chloride compound
may then be converted to a compound of formula I by reaction with an excess of a
primary or secondary amine in a suitable solvent such as ethanol.
The starting compounds of Scheme 1 are commercially available or may be
prepared by methods known to one of ordinary skill in the art.
20 To further illustrate Scheme 1, a process to make formylphenylacetic acids with
application to the synthesis of 5-(5-t-butyl-2-oxazolylmethylthio)-2-

[(aminomethyl)phenyl-acetyl]aminothiazoles and analogs thereof, for example, starts

with the reaction of halophenylacetic acids II such as bromophenylacetic acid

11



produces am des VII (R =R2=R3=R4=R6=R7=R8=R9=R10=H, R'=t-Bu). Reductive

am nation of VI with am nes affords 5-(5-t-butyl-2-oxazol yl al kyl t hi o) - 2-
(am normetwwy by/phenyl acet yl am no-t hi azol es |, inhibitors of pcyokém4dapendent
ki nases. Alternatively, conpounds of formula | can be prepared by coupling

of 10 hajreq krPaReny| XeBi) Gviltt ialisyl VAdrylagall aschbaoremmt hotypleRi-ezefj ¢ acid
(RER :Rgd:RS:R4:R5:I-|) CWt h) 5-( 5-aftﬂ-§ybut yr%’- 2- oxazol yl al kyl t h?ﬂt}),) - 2[.(am' not hi azol e

VL, ol 1 gues by an gol vsiigeof (BSHASUBbRMATIHS sl L apidaes. fhe

fol | owi ng €x4npl es denon3trate ‘certarn as e present 1nvention.

However, Jt i S,t0; ha ynderst t hat . 1 hese _exanpl es agre for.i.llustration
only and(I{']'cBrT =R EZF%O&?C?%%@G @ﬁlﬁil[arl?‘ Béﬁs n"p@f 6esu§§ﬁ? Sxidiring tr?a@%{ and
scope of this invention. It should be agpprecjated that when tytpi cal

react i ongiveh fmydphenylecefic, acidsye (BTRIR =ﬁea%‘ t#bn Epwrling ef & Withhdnfetheen

gi ven, the conditions both above and bel ow t he specified ranges can al so be
used,5 t hisutgh2-geamiyihlkylthie}8-ansinvthinzelet | WI THR R aRH+RERIP<Hc orRiet-Bu) at
room tenperature (about 23C to about 28C) and at atnospheric pressure. All

parts angkodfcddehmides s VIEf(RILIEEREap hateRi=RI-R 2R aH\eRt-BadS| Rednstiw |
tenperatures are expressed in degrees centigrade unless ot herw se

the. non- trifetibhy S, MTTCURRTBRRs?) aliPfly iR TS TNk AER o
| 2- B GRS BEDRIePY arg Sanieh hatates L biorol cysencieperden Kepkpog
sol ution of 4-bronophenylacetic acid (43.0 g, 200 mmol ) in dinethyl
Alternatively, compounds of formula I can be prepared by coupling of
10  haloalkylphenylacetic  acids | VIII such as bromomethylphenylacetic acid
(R=R'=R’=R’=R*=R’=H) with 5-(5-t-butyl-2-oxazolylalkylthio)-2-aminothiazole VI
followed by aminolysis of the resulting amides IX with amines.
The following examples demonstrate certain aspects of the present invention.
However, it is to be undcrstood. that these examples are for illustration only and do not
15  purport to be wholly definitive as to conditions and scope of this in.vention. It should be
appreciated that when typical reaction conditions (e.g., temperature, reaction times, etc.)
have been given, the conditions both above and below the specified ranges can also be
used, though generally less conveniently. The examples are conducted at room
temperature (about 23°C to about 28°C) and at atmospheric pressure. All parts and
20 percents referred to herein are on a weight basis and all temperatures are expressed in
degrees centigrade unless otherwise specified.

A further understanding of the invention may be obtained from the non-limiting

examples which follow below.
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5 formam de (400 nL) in a round bottom flask under nitrogen atnosphere at
room tenperature was added ethyl acrylate (43.3 nlL, 400 mmol ), pall adium
di acet at v 02/296g, 4 ol ), tri phenyl phosphine (2.10 g, BCcusdiyi41:nd

di i sopropyl ethylamne (87.2 nmL, 500 mmol). The reaction m xture was heated
to 100C for 43 hours, cooled to r gAMPEROEr ature, and hydrochloric acid
(1IN, 1 L) was added. To the reaction m xture was 10 added et hyl acetate

(500 nL), the Y gg}%g Agetate (2 x 500 ni),
and the %Oﬁbl%%g&ggsgﬂ#% [?a(%if"z‘yﬁﬁéﬁ W tlwh}%{%r Ior| c acid (1IN, 500 nm),
water (500 nlL) and saturated sodi um ori de sol utlon (250 nL), then dried
over sodium sulfate, filtered apd X ed%h vacuo to provide the title

conpound as a mixture of cisHOMY trans i somexs (46.9 g, 100% . 15 EXAMPLE
2 B. Preparation of 4-Fornyl pherlacetic Aci® CHO HO O To a stirred

it oxane (500 187 Sils® soRIRPHEE s aptRHPlaerk dAEE3. O, ABEY b difernsdl)
i n wat er formhmideoM0d bjL)Sﬁdaumlﬁ&rbmm dlagiBundér @itrekeA armispherd e roeact i on
m xture was nonitored by HPLC irred for 1 hour and N—rreth Irm hol i ne

(1. Ohg) Rﬁﬁ%’e@&&éd"asfaéﬁﬁ(b%&il wyla@c(diiéurahaﬂo%gm%p@lml% @:e(aie 8aft er
t t di |
Soai um o idondyifbshint ) 8'd o ofd afi BRI ARRERRd RS2 A 4 99, 0e

filteredmnmd tTR fdabli@l neiatiee wesshkehtadl td 1007 for st Abwrs( DOGleditp. ro'6he
phases were separated, the aqueous |ayer extracted with ethyl acetate (500

n), thetempaeatuengnd bydreehlerig agid (1¥eil dil)f vegaddedn T theoteretinn @iERIEWEB0 nl),
ext rﬁ)Ct ezgddmﬁ &y?%@@te %rﬁiﬁ tﬂeSQ&eo&sslayer was extracted with ethyl acetate (2 x 500

mL), and the combined organic layers washed with hydrochloric acid (1N, 500 mL),

water (500 mL) and saturated sodium chloride solution (250 mL), then dried over sodium

sulfate, filtered and evaporated in vacuo to provide the title compound as a mixture of cis
and trans isomers (46.9 g, 100%). ’
15
EXAMPLE 2
B. Preparation of 4-F6rmylphenylacetic Acid

CHO
HO

o]

To a stirred solution of the title compound of Example 1 (46.9 g, 200 mmol) in

20  dioxane (500 mL) and water (500 mL) was added osmium tetroxide (0.5 g, 4% in water),
followed by sodium periodate (85.56 g, 400 mmol). The reaction mixture was monitored

by HPLC, stirred for 1 hour and N-methylmorpholine (1.0 g) was added, followed by
additional osmium tetroxide (1.0 g) after another 16 hours. After 4 hours stirring at room
temperature, additional sodium periodate (40 g) was added, the reaction stirred for 21

25  hours, filtered, and the filter cake washed with ethyl acetate (500 mL). The phases were
separated, the aqueous layer extracted with ethyl acetate (500 mL), the remaining
aqueoué layer acidified with hydrochloric acid (30 mL), extracted with ethyl acetate (500

13



WO 02/10161 PCT/ USO01/ 14154 nl), and the conbi ned organi c phases washed
with water (500 nmL), saturated sodium chloride solution (250 nL), dried
over sodiwovnzulibate, filtered and the sol vent renoved i n POBRUSO/14T3e wet
solid was triturated with nmethyl tert-butyl ether (50 nL) and to the

resul ti ngir§l sid theVmBriCseREB AR (WddfledTwith Whter B300F k), "@furhted s6digeh t he
solid product 5 was washed vmth pentane (2 X 25 nlL) and dried to give the

title cocidoddelsqluttond(2§0 miggdsied M@t@dx@mB@lfa&enﬁKtMalsstl@BSlvcoﬂ tgmoved 8 x 50
10- 90% t I 4 t % phosph

el d. 4 TG TSt SO S AEESE T MEHT oy SN0 TDag5 % e Ty

7.85-7. S?esﬁﬂmg%lﬂ)rfy \Z'aélgdd%d%n(aﬂe (R L. The GRurry¥hs ﬁﬂt&emy@bﬁd %r(ﬁuct

Preparation o |- 2- oxazol yl al kyl t hi 0) - 2- (4-for nyl phe

nyl
acet \d arrwaswashfzbwahmd@tanm &X28 m‘L}-Iande@ed@ualw thehtitde p@k@pQLme(IIQL 8

e oLt R te SHON8 e8RS R 65 S0, 10082 ausdfs iRl 11,0

resul t anbve%wimrﬁhé@édn@ﬁmﬁg (1933 rphag)hbﬁa%idoa LKA onRsrids sezbd Amp 'gpl uti on
of 2- am no-5-[[[5-(1, 1-drnethyl ethyl)-2-oxazol yl | net hyl ]t hi o]t hi azol e

dr opwi seNMR 6ds-BMSD)06 9.99(s) YH)aAB5+7%.8B(dr 2Ha7. 427 (53 .(d, 2H) 3i72 (s, 3H).

di chl oronet hane. The reaction was stirred at OC for 5 mnutes and then
allowed to warmto roomtenperature. After 30 m nutes, 20 saturated aqueous
NaHG@ was added with CH2C12 (220 mipxANMpLRRIani ¢ extract washed wth

sat urated agqueous NaHCO3, 0.1N HCl, saturated NaCl, and dried over MySO4.
Concent r @t i onPiepasaion of §#§-¢-Butylrboxazolylaligiitit)-d4-fomiylpheayBe wi t h hexane

fol I owed by acetylaminothiazole

CHO
s——f JN\

N
H
(o)
o

Oxalyl chloride (2.0 M in CHZCIZ, 9.1 mL, 18.2 mmol, 3 eq) was added slowly to

15  a solution of the title compound of Example 2 (2.0 g, 12.2 mmol, 2 eq) in CH,Cl, at 0°C.
The resultant acyl chloride containing reaction mixture was added to a solution of 2-
amino-5-[[[5-(1,1-dimethylethyl)-2-oxazolylJmethyl]thio]thiazole dropwise (1.64 g, 6.09
mmol) and triethylamine (3.2 mL) in dichloromethane. The reaction was stirred at 0°C

for 5 minutes and then allowed to warm to room temperatufe. After 30 minutes,

20  saturated aqueous NaHCO; was added with CH,Cl; (220 mL), the organic extract washed
with saturated aqueous NaHCO;, 0.1N HCI, saturated NaCl, and dried over MgSOj.
Concentration in vacuo gave a brown oil which was triturated with hexane followed by

ethyl acetate to provide 1.03 g of yellowish solid. An additional 1.02 g of material was
obtained from the filtrate by flash chromatography on silica gel eluting with a gradient of

25  50-60% ethyl acetate in hexane to provide a total of 2.05 g (81%) of the title compound.
HPLC: 97% at 3.90 min (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol

over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm).
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ethyl acetate to provide 1.03 g of yellowi sh solid. An additional 1.02 g of
material was obtained fromthe filtrate by flash chronmat ography on silica
gel el utiwgomaiblt a gradi ent of 25 50-60% et hyl acetate i nPaEYsoel4is provi de
a total of 2.05 g (81% of the title conpound. HPLC. 97%at 3.90 mn (YMC
S5 ODS colum 4.6 x 50 mm 10-90% $ 4ret hanol  over 4 mnutes

cont ai ni ng 0. 2% phosphoric acid, m./mn, nonitoring at 220 nn). 14 WO

02/ 10161DPCT/ Pisparatidd b6 5-( Bty 2-dxd2olyPrlleyldria)-2-¢4+(Dhydroxy-2,2-

5-(5-t-Butyl -2-oxazol yl al kyl t hj o) - 2-[ 4- ( 3- hydr Qxy- 2, 2-

di met hy| propy&‘é‘%ﬁt PROPH wmﬁbﬂ}vlﬁe{ﬁlﬂﬁaﬁqr%wﬁv%ﬁo| e H NHNS_</ SNH
026 O5 To the title conpound of Exanple 3 (1.1,9, o4 65 nmol, 1 eq)

di ssolved in 20 nL of tetrahydrofuran and coole 0C was added

3-am no-2, 2-dimethyl -1-propanol (1.0 g, 9.7 mmly 3.7 eq), followed by
acetic acid (1 nL) and sodiumtriac nybor dride (2.6 g, 12.3 mmol, 4.6
eq). The reaction was stirr ats+<£L t enpé ure for 1 hour. Agueous
NaHCO3 was added, and the | e wa r gd with ethyl acetate. The
organic 10 extracts we ed with wat\ dried over MgS™, and
concentrated in vacuo. e material wad acidified by addition of 4N HCO in

di oxape to a tJ: i L. ro . Lyl flash
chr o%t ogr ap h?‘g)(k)ljﬁé éét?‘{]?(%:rgp ge %gl%gifl {n%eh\f;\pt gig'k%‘ tmrrfé?ﬁellﬂégﬁ (allsg&é'%%ﬂ%a% ate
with 2. 78 tefratgididytusinl 44 doBledte 0P[O &vad 38dddB-arhafd)- 2 0t difnbthyl-il tPrépanol (1.0 g,

9.7 mmol, 3.7 eq), followed by acetic acid (1 mL) and sodium triacetoxyborohydride (2.6

g, 12.3 mmol, 4.6 eq). The reaction was stirred at room temperature for 1 hour. Aqueous
NaHCOj; was added, and the mixture was extracted with ethyl acetate. The organic
10  extracts were washed with water, dried over MgSQOy, and concentrated in vacuo. The
material was acidified by additioh of 4N HCI in dioxane to a solution in methanol. The
product was also purified by flash chromatography on silica gel eluting with 10%
methanol in ethyl acetate with 2.7% triethylamine to provide 530 mg (40%) of the title
compound as a beige solid. HPLC: 97% at 3.28 min (YMC S5 ODS column 4.6 x 50
15 mm, 10-90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4

mL/min, monitoring at 220 nm).

EXAMPLE 5
C Preparation of 5-(5-t-Butyl-2-oxazolylalkylthio)-2-(4-bromo-
20 methylphenyl)acetylaminothiazole

/N
N S
B -<S\J\N’H
(o]
(o)
1,3-Dicyclohexylcarbodiimide (7.18 ‘g, 34.8 mmol, 1.25 eq) was added to a

mixture of 5-(5-t-butyl-2-oxazolylalkylthio)-2-aminothiazole (7.5 g, 27.8 mmol, 1 eq)
and 4-bromomethylphenylacetic acid (7.97 g, 34.8 mmol, 1.25 eq) in 175 mL of CH,Cl,

Br
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conpound as a beige solid. HPLC. 97%at 3.28 mn (YMC S5 ODS colum 4.6 X
50 15 mm 10-90% aqueous net hanol over 4 m nutes containing 0.2% phosphoric
acid, 4 wabmmel nonitoring at 220 nn). EXAVMPLE 5 C Pr eparat/usol/ais4

5- (5-t-Butyl -2-oxazol yl al kyl t hi 0) - 2- (4-brono- 20

t hyl ph d . Al N .
Toa D VR YO SR A O O B Hliowdl 16 wvatnl ot terfberbture.  After 30
m xt ur e @inues( BEMPUhditated ehadzid ydaalidey WakicompRted the aiikiuee olae filtéreéd and 27. 8

mmol, 1 eq) and 4-brononet hyl phenyl acetic acid (7.97 g, 34,8 mmol, 1.25
eq) in 19miceatraied @rparmo pstong) oisilce gebr/ Uke materialsvag pugied Mellpthact i on

I Xt | . . t ' C/ M5
i cat cif ERACErRY bR kbS] GPR Epl e e ) WE¥apddo RS £ 2
concent r @3es) dfthe/titdicompduad 20 agelddw solid.ca gel . The material was purified by

flash chromatography on silica gel eluting with 60%ethyl acetate in
hexane to prolf dan 1altemgtive P‘B’ﬁ'!@% off t PEPRRtioy chfdrdimgthdamnopeenyiaisol i d.

In an al ' t r ti - 4 34 ' %
L 2 SRR B o PR 15 fmd AP BRAREN 315
m xt ur e pbuthh-2-oxazolflulkylthid)-Qxaziabthiaabley (R0 of,- Z2.427i moidlj arokq) (2hd) 4 7. 42
nmmol, 1 eq) and 4- braononet hyl phenyl acetic aciq% (2.60.9, 11.3 mol, 1.5
eq) in Cromemetyd phenylagrieacidi2:09 il | oBmoldnp eDa frid:Claf bl vpgaiN2 t he
reacfy Onat%§mqkllnﬂér§glr¥\.” et Q HB‘ur,Qfle RlPYon R5EHAMEd with 20 mL of ethyl acetate
and washed with saturated aqueous NaHCO; (2 x 20 mL). The organic phase was then
washed with 10% aqueous citric acid, dried over MgSQs, and concentrated in vacuo to
provide a yellow solid. This material was triturated with ether to provide 3.01 g (84.4%)
of the title compound. HPLC: R.T.=3.693 min (YMC S5 ODS column 4.6 x 50 mm, 10-
15 90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min,

monitoring at 220 nm); 'H NMR (CDCly): & 7.37-7.24 (m, 5H), 6.54 (s, 1H), 4.47 (s,
2H), 3.93 (s, 2H), 3.79 (s, 2H), 1.27 (s, 9H).

EXAMPLE 6
20 D Preparation of 5-(5-t-Butyl-2-oxazolylalkylthio)-2-[4-(aminomethyl)phenyl]-
acetylaminothiazole
NH,

/N
N\ s{/’sz”

e

The title compound of Example 5 (70% pure, 1.05 g, 1.53 mmol, 1 eq) was

25 dissolved in 40 mL of N,N-dimethylformamide and cooled to -70°C. Excess liquid
ammonia (6 mL)' was added, and after sealing the reaction vessel, the mixture was
allowed to warm to room temperature. After 1 hour, the reaction waS diluted with ethyl

acetate, washed with water (20 mL) and saturated aqueous NaCl, dried over MgSQOs, and

16



and washed wth saturated aqueous NaHCO3 (2 x 20 nlL). The organi c phase was
then washed with 10% aqueous citric acid, dried over MgSO4i and

concent r av@d2/iievacuo to provide a yellow solid. This napeTiad/ wass
triturated with ether to provide 3.01 g (84.4% of the title conpound.
HPLC: R doricdntetéd M DabubVOTRO ré@@@m%%ﬂ% dil va¥ pRiffdlb 19rei5§>ra80e/m'¢ews

nmet hanol over 4 m nutes containing 0.2% phosphoric acid

moni t or | prpvide 2700me r§2.4%) Vi (ibDCIBpourel. 7HRZCR T4~ Bl 15id) (YMCSSMS OQS 1H)

4. 47 (s, ( XANVPL E

Prepar at Pl 42 7(554 iy if?) 99%%82%1‘&% lar%mjlh%ﬁr 3 fpwH%ean%%%Pﬁﬁ ¥ ‘henyl ]-
acet yl amppgy Emﬁcz;;&@ AR /miM, §,0§1t3fld—%at@2@nm he title conpound of Exanple
(70% pure, g, 1.53 mol eq) was 5 dissolved in 40 nL of

N, N- d? met hyl f or mani de and cooled to -70C. Excess liquid ammnl a (6 n) was
added, and af aling the r i on_ves tur wed to
warmto room inemfefoé'?%ﬂ”gg RETEe Esl W&Pwv{cﬁg 4&5@%@ Ay 1(WI B;Hll cl?‘h et hyl
acet at e, emB&difdntdiof the/sre@nt (nientidn for e Ridposedf hishAHOP S NRUmitAohedt Over
MySO4, and 16 WO 02/ 10161 PCT/USQ1/ 14154 concentrated in vacuo. The
resul ti nig tg delusdersioodwwhas abluethér rmedifigatipne,ramifi¢ationsipadequivalpats ebeiouP RO ny

ot bt BSubh bl G R S e Sy i ool abe Miebndel i teoingfodsd & 'hﬁg”Bhﬁr e

aci dio 4 tHe/sBdge of tRinkvehitidilasdlaided. N .
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5 1n the foregoing, there has been provided a detailed description of
particul ar enbodinents of the present invention for the purpose of

il lustratwonzane not Iimtation. It is to be understood popwSali41%t her
nodi fications, ram fications and equival ents obvious to those having skill
in the art based on this disclosureCbAgMSNnt ended to be included within 10
the scope of the invention as clainmed. 17 WO 02/10161 PCT/ US01/ 14154

CLAI M5 What Whatisglamediss: 1. A process for the preparation of a conpound

having the formulal R7 S NRIOs RI2Z R4 R8 - - RIBN5 RR OR5 XJ~ R3 |
or a phar macelit Aqmbdegs for¢clepprapdreticadfia ¢dmeponofl havihgtles formBlal R2, R4, RS R6
R8 R9, R12 and R13 are each independently hydrogen, alkyl, I ~" 5 or

heteroaryl; R3, R7, R10 and R' are each g’ndependent|y hydrogen, al kyl,
aryl, heteroaryl, halogen, hydroxy or &l koxy; and X is CH or N which
conprises the steps of: 10 (a) reactifgN saryl,pceu%ﬁe or an aryl acetic

acid having the fornula I RS S H |
R12 N R8
R R9 (o] R11

] 4 R
R13/ NQ (o]
RS (//_ '\X
X= RS |
or a pharmaceutically acceptable salt thereof, wherein:
R, R% R R® R® RS, R®, R!2 and R are each independently hydrogen, alkyl, aryl
5 or heteroaryl;
R3, R7, R' and R" are each independently hydrogen, alkyl, aryl, heteroaryl,
halogen, hydroxy or alkoxy; and

XisCHorN;

which comprises the steps of:

10 (a) reacting an arylacetate or an arylacetic acid having the formula II
OR
R?
R? o
w\,/— \
[
wherein:

R!, R%, R® and X are as described hereinabove;
R is hydrogen, alkyl, aryl or heteroaryl; and

15 W is halogen or sulfonate;
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OR RLRR O WR3 wherein: R, R2, R3 and X are as described herei nabove;
R is hydrogen, alkyl, aryl or heteroaryl; and 15 Wis hal ogen or

sul f onat ayo 281002 02/ 10161 PCT/ USO01/ 14154 w th an ol efi n haviusgy/tns f or nul a
11 YRA ZH 1Il wherein: Yis CHO C(OR COOR, CONRR, CN, NO2, SO20R

or SOZNRRRth an 3f2fifs Ha®ing}Bé fEMAIa IBHO, C(O R COOR, CONRR , CN, N2, SQ2CR or
S2NRRL ; and R, R and R4 are as descri bed herei nabove; in the presence

of a palladiumcatalyst in a suitgbleggolvent or solvent mxture to forma
vinyl -substituted aryl acetate or W -substituted arylacetic acid; (b)
reacting the vinyl-substituted aryl acetate or vinyl-substituted arylacetic
acid 25 with an oxidizing reagent in a suitable solvent or solvent mxture
to forma fornylarylacetate or forpylarylacetic acid conpound; (c)
reacting the fornylarylacetate or fornylarylacetic acid conpound with a 5-
(oxazol yvlvﬁlérlé%ll.'t hi 0) - 2- am not hi azol e conpound having the fornula Vi

Y is CHO, C(O)R, COOR, CONRR', CN, NO,, SO,0R or SO,NRR' ;
20  Zis hydrogen, CHO, C(O)R, COOR, CONRR', CN, NO,, SO,0R or SO;NRR' ; and

R, R! and R* are as described hereinabove;

in the presence of a palladium catalyst in a suitable solvent or solvent mixture to form a

vinyl-substituted arylacetate or vinyl-substituted arylacetic acid;

| (b) reacting the vinyl-substituted arylacetate or vinyl-substituted arylacetic lacid
25 with an oxidizing reagent in a suitable solvent or solvent mixture to form a

formylarylacetate or formylarylacetic acid compound;

(c) reacting the formylarylacetate or formylarylacetic acid compound with a 5-

(oxazolylalkylthio)-2-aminothiazole compound having the formula VI

R7
N 10
b-s N R
6 s 7
RHN R®
R? O i

Vi
30  wherein:
R® R’, R® R’, R' and R"! are as described hereinabove;
in the presence of a coupling reagent in a suitable solvent or solvent mixture to form an

amide; and
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Rf N~\ SNRo R6HN-S R8// j RO ORL1 VI 30 wherein: R6, R7, R8, R9,
R10 and R 1 are as described hereinabove; in the presence of a coupling
reagent iwoa2/subt abl e sol vent or solvent mxture to form par/vasndes4 and 19
WO 02/10161 PCT/ US01/ 14154 (d) reacting the amde with an amne in the

presence, o & (SEEARyE SHRAEIb Py heSH e BB RS ER

to formthe ¢ oun Cess as recl aim1,

whergin the arylacetate or the arylacetic acid [.p St (a) is a

ol 0 1 S 1R B vk R el ol e pompbind o Brab Bl 2L 1 ecited i
Claim2, wherein the haloarylacetic acid is a bronoarylacetic acid. 4. The
process as redit Btf pipceysaasniegitedpineliim L, thaseinibe apilagetate or dkg arylagetic

br onophenyl acetic acid. 5. The process as recited in Claim1, wherein the
ol efi n i acidtieptep &) is 8 haloap/ldcgtate arca dladrelacdic abie process as recited in
Claim1, wherein the palladiumcatalyst in step (a) is palladiumacetate,

pal | adi um di aget af'ke Pfoded hFedi®dh@l CHEm 7). wh&BinPRRCEASarFRack®S abRdisi # C ai m
6, wherein the palladiumcatalyst is palladium diacetaté. 8. The process

as reci t%%&&rﬁa@tf@a&d.merei n the solvent in step (a) is a

4. The process as recited in Claim 3, wherein the bromoarylacetic acid is 4-
bromophenylacetic acid.

5. The process as recited in Claim 1, wherein the olefin in step (a) is an alkyl
acrylate.

6. The process as recited in Claim 1, wherein the palladium catalyst in step (a) is
palladium acetate, palladium diacetate or palladium halide.

7. The process as recited in Claim 6, wherein the palladium catalyst is palladium
diacetate.

8. The process as recited in Claim 1, wherein the solvent in step (a) is a
hydrocarbon, an ether, an amide, a ketone or a mixture thereof.

9. The process as recited in Claim 8, wherein the solvent is the amide and the
amide is dimethylformamide.

10. The process as recited in Claim 1, wherein step (a) forms a vinylarylacetate
or a vinylarylacetic acid.

11. The process as recited in Claim 1, wherein the oxidizing reagent in step (b) is

03, KMnO4 or NalOQ4/Os0s.
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hydr ocarbon, an ether, an am de, a ketone or a mxture thereof. 9. The
process as recited in Caim8, wherein the solvent is the am de and the
am de i swdnpihyl f ormam de. 10. The process as recited i npCl/asonwisawher ei n
step (a) forns a vinylarylacetate or a vinylarylacetic acid. 11. The

process as regjt i i : (153 P¢ oxJ i z:t NG .1 L (b) is
03, KMhO4 or N&l 04 éof&is{)%eé'gzgk \]}\Bc%%ﬂ'gfgiﬁﬁg‘h 6@8"{?‘?4%4@’6%%%%%‘?‘3&35 as
recited gnl C:I(?ic?n 11, wherein the oxidizing reagent is Nal O/ GCs04. 13. The
process §%§ “d in Caiml, wherein the solvent in step (b) is a
hydrocarbon, an ether, an ester, an amde, a mxture thereof or an aqueous
m xture therkbf Theaprovess as reited; in Clpiarily exhergin gheisplvent inystepe(by is e
solvent is the aqueous mxture of an ether and water. 15. The process as
recit ed hydrédaghon, bn ether ennestdre ab-anfdexaanixpiralthgredfhdo pn Z2quacisnotixtusez ol e
conmpound in step (c) is a 5-(5-substituted-2-oxazolylal kylthio)-2-

am not hi@éRkbge conpound. 16. The process as recited in Caim15, wherein the
5- (5-substituted-2- oxazol yl al kyl t hi 0)-2-am not hi azol e conmpound i s

5-(5-t-butyl -pr oxgzolylalkyl {eEitQ& i CIAM 19 WA Ghe %glvethhE il OftfadGus?S
recited in arml, erein e coupling reagent in step (C) Is " a

bodi i m de, hal, of t t hi | halide. 18. Th ited
car oum%ae\ﬂ%é a&o orFf]emeor a thionyl halide e process as recite

in O ai ifiEpureRhap ST MEWESTpl i ng reagent is the thionyl halide.
15. The process as recited in Claim 1, wherein the 5-(2-oxazolylalkylthio)-2-

aminothiazole compound in step (c) is a 5-(5-subsﬁtuted-2-oxazolylalkylthio)-2-
aminothiazole compound.

16.‘ The process as recited in Claim 15, wherein the 5-(5-substituted-2-
oxazolylalkylthio)-2-aminothiazole compound is 5-(5-t-butyl-2-oxazolylalkylthio)-2-
aminothiazole.

17. The process as recited in Claim 1, wherein the coupling reagent in step (c) is
a carbodiimide, a haloformate or a thionyl halide.

18. The process as recited in Claim 17, wherein the coupling reagent is the
thionyl halide.

19. The process as recited in Claim 1, wherein the solvent in step (c) is a
hydrocarbon, a halogenated hydrocarbon, an ether, an estér or a mixture thereof.

20. The process as recited in Claim 19, wherein the solvent is the halogenated
hydrocarbon and the halogenated hydrocarbon is dichloromethane.

21. The process as recited in Claim 1, wherein the amine in step (d) is a primary

amine or a secondary amine.
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19. The process as recited in Caim1, wherein the solvent in step (c) is a
hydr ocar bon, a hal ogenat ed hydrocarbon, an ether, an ester or a mxture

t her eof . W0@02/Tthel process as recited in Caim19, wherein porUsol/mMesst is the
hal ogenat ed hydrocarbon and the hal ogenated hydrocarbon is
di chl or onet ha t the am ne
n step (d) | o2 15¥prdcids BLRGRAFPEIAE, Sheldh el s WlrRhily siiné

PCT/ US01/ 1%4 22 The rocess %ﬁ? ?mted in Caim2l1l, wherein the am ne
is the pfP frﬁ?ﬁr}’léméﬂ?d ERETHY RAGigAMIRE-i s 2 primary aliphatic am ne.

23. The process as recited in Caim1, wherein the reducing reagent in step
(d) is NaBH42 N@Hp@@;@wc@dasmmmm whereinTthe rqgueinggeagest inesten &b is n
Claim 23, wherein the reducing reagent is NaBH(OQAc)3. 25. The process as
reci ted NaBH;aNaBH(OMbgoe EGSIHAF20! vent in step (d) is a hydrocarbon, a
hal ogenat ed hydrocarbon, an ether, an ester or a m xture thereof. 26. The
process as regiteqhk nprsbe%ls M52 Bocitall S1hEChiN 23 SWhEﬁ:EH thé rw&neg hsé efilqs t he
ether is tetrahydrofuran. 27. A process for the preparation a conmpound
havi ng tﬂl?lBE-Rb%%a I R7 NSRLs N 12 R NSRR RL R8 R9 ORll R13-N 5
R O : .

25. The process as recited in Claim 1, wherein the solvent in step (d) is a
hydrocarbon, a halogenated hydrocarbon, an ether, an ester or a mixture thereof.

26. The process as recited in Claim 25, wherein the solvent is the ether and the
ether is tetrahydrofuran.

27. A process for the preparation of a compound having the formula I

or a pharmaceutically acceptable sélt thereof, wherein:
RY, R, R% R, R®, R® R’ R!'%and R" are each independently hydrogen, alkyl, aryi
| 5 or heteroaryl,
R’ R, R' and R"! are each independently hydrogen, alkyl, aryl, heteroaryl,
halogen, hydroxy or alkoxy; and
XisCHorN;

which comprises the steps of:
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R\X~~ R3 | or a pharmaceutically acceptable salt thereof, wherein: R, R2,
R4, R5, R6, R8, R9, Rl12 and R13 are each independently hydrogen, alkyl,
aryl 5 ovobhztmsparyl; R3, R7, RLO and R' are each i ndependeuséiyi4insadr ogen,
al kyl, aryl, heteroaryl, hal ogen, hydroxy or al koxy; and X is CH or N,

whi oly CONDI | S5 rdabing ARy Afylact B ARIIAIRLE ST SRbOIALEA inclhe( 2
reacting an al kyl aryl acetate or al kyl aryl"acetic aci d conpound havi ng the
fornulat\éhuﬂa»%n RA RLRBRZO RSR3 VIII wherein: 15 R, R2, R3, R4, R5
and X are as descri bed herei nabove; R is hydrogen, alkyl, aryl or
heteroaryl; and Wis hal ogen or sulfongte; with a

5- (2- oxazol yl al kyl t hi 0) - 2- am not r}‘i‘,aﬁ%l/gcorrpound having the formula VI R7

N NS NR? w“ o
5 72
R Q_\\

Vi

wherein:
15 RLR% R} RY R’ and X are as described hereinabove;
R is hydrogen, alkyl, aryl or heteroaryl; and
w ié halogen or sulfonate;
with a 5-(2-oxazolylalkylthio)-2-aminothiazole compound having the formula VI

R7

s A'&HI '
ReHN R® Ie o\ i
Vi

20  wherein:

R% R’ R® R’ R!” and R!! are as described hereinabove;

in the presence of a coupling reagent and in a suitable solvent or solvent mixture to form

an amide; and

(b) reacting the amide with an amine in a suitable solvent or solvent mixture to

25  form the compound of formula L.

28. The process as recited in Claim 27, wherein the alkylarylacetate or

alkylarylacetic acid in step (a) is a haloalkylarylacetate or a haloalkylarylacetic acid.

23



/ RsHN S R8 RO OR11 VI 20 wherein: R6, R, R3, RO, R10 and Rl1l are as
descri bed herei nabove; in the presence of a coupling reagent and in a

sui t abl e wobyentt or solvent mxture to form an am de; anBC({powmasti ng the
amde with an amne in a suitable solvent or solvent mxture to 25 form

t he conpound al. 28. Tl S . reci if ' . wherein
t he al kyl aryl g%e:[g% g}l %’re S8 %rﬁgﬁteéirl)gf%gﬁgg’ ‘glé‘f} 0 tﬁgg‘%‘@gl‘é%’%)’ﬁ}“gé‘ga%yd lstn

hal oal ky| aryl ﬁccy?t ate or a, hal oal kyl aryl acetic acid. 23 WD 02/ 10161

PCT/ uso1Preipgliylarylacetitact-ocess as recited in O aim28, wherein the

hal oal kyl aryl acetic acid is a bronoal kyl aryl acetic acid. 30. The process
as recited in3@ Aherprgessusaeeitad inKdaim 3Kouhdrgindhy bromnalkylarylageticacid is

br ononet hyl phenyl acetic acid. 31. The process as recited in Caim27,

wher ei n bloenomdtRylphasticeti@hdiyl t hi 0) - 2- ami not hi azol e conpound in step (a)
Is a 5-(5-substituted-2-oxazol yl al kyl thi o)-2- am not hi azol e conpound. 32.

The process a3 9 i_etzp_ﬁ'gcésgl agré’éiﬂéhﬁ&’amﬁ?j ighi&x‘gﬁl fie(ReBYRSbIIdkRRS)-2-

oxazol yl al kyl t am not hi azol e conpoun

AR TN T P LT M O
car bodi i%&%’thia?zb?ﬂ:o%&ug%? e or a thionyl halide.

32. The process as recited in Claim 31, wherein the 5-(5-substituted-2-
oxazolylalkylthio)-2-aminothiazole compound is 5-(5-t-butyl-2-oxazolylalkylthio)-2-
aminothiazole.

33. The process as recited in Claim 27, wherein the coupling reagent in step (b) is
a carbodiimide, a haloformate or a thionyl halide.

34. The process as recited in Claim 33, wherein the coupling reagent is the
carbodiimide and the carbodiimide is an alkylcarbodiimide.

35. The process as recited in Claim 27, wherein the solvent is a hydrocarbon, a
halogenated hydrocarbon, an ether, an ester or a mixture thereof.

| 36. The process as recited in Claim 35, wherein the solvent is the halogenated
hydrocarbon and the halogenated hydrocarbon is dichloromethane.

37. The process as recited in Claim 27, wherein the amine in step (b) is a primary
amine or a secondary amine.

38. The process as recited in Claim 37, wherein the amine is the primary amine

and the primary amine is a primary aliphatic amine.
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34. The process as recited in Caim33, wherein the coupling reagent is the
carbodiim de and the carbodiimde is an al kyl carbodii m de. 35. The process
as recitadoonmi@sai m 27, wherein the solvent is a hydrocar bOnpS@ /14154

hal ogenat ed hydrocarbon, an ether, an ester or a m xture thereof. 36. The
process as regjt in Caim35 erei.n e solvent is the hal ogenated

hydr ocar bon aﬁg' t ﬂ'é}cSﬁe?FafeéHe‘ﬁh)}‘ar(ﬁ@&} gg,nw?:grebq El?‘ﬂ Bcfslﬁmitlﬂaﬂ@ 718 ¥he
process as recited in Claim27, wherein the amne in step (b) is a primary
ani ne or hxdregarbemat \halagenated hgdroppbopy ae etheraan restert ar amidgiogi anngxturavher ei n
the amne is the primary amne and the primary amne is a primary

al i phat i thessufne. 24 WD 02/10161 PCT/ US01/ 14154 39. The process as recited
in Claim27, wherein the solvent in step (b) is a hydrocarbon, a

hal ogenat ed hygr opif feBess A8 r&iie8in CEIMER, HherdR R Hen®lis £h mﬁﬂ%:ﬂhﬁ the

thereof. 40. The process as recited in ('aim39, wherein the solvent is an
am de an 1 | i.pet hyl f ormam de. 41. A process for the
pr epar at ?I(?}rl&g?dgﬁgé fdgﬁlﬁg{lﬁgvi ng the formulal R7 NN S NRLIlo RS 11 R12

NSR81R4R ORL1,_ 2 RI3-N RO RS 5
41.RX process for the preparation of a compound having the formulal .

R’
10
RY [ 4 l
R12 N R®
I grt R R O gt
R13/"‘ R? o

or a pharmaceutically acceptable salt thereof, wherein:
Rl, RZ, R4, R® , R6, Rs, R9, R'? and R are each independently hydrogen, alkyl, aryl
5 or heteroaryl;
R, R’,R" and R"! are each independently hydrogen, alkyl, aryl, heteroaryl,
halogen, hydroxy or alkoxy; and
X isCHorN;
which comprises the steps of:

10 (a) reacting an aldehyde having the formula VII
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X' R3 1 or a pharmaceutically acceptable salt thereof, wherein: R, R2,
R4, R5, R6, R8 R9, Rl12 and R13 are each independently hydrogen, alkyl, aryl
5 or het avoarwiipt R3, R7, R10 and R' are each independent| pchydoiogess, al kyl ,
aryl, heteroaryl, halogen, hydroxy or al koxy; and X is CH or N which
conpri seghtfg:steps of : 10 (a) reacting an al dehyde having the formula VI
R7 IN_SNRLRENS8 .(/ MRLRRO ORI1 O-ROVII XJR3 25 W

02/ 10161,P 5 é & pn R . R2 . R7 R8, R9, Rio R'I
and X ar%’gj’ ge?g%{’ bégfl ﬁ;’r\qgf?‘u{abgl/lea,n%taﬁda:fr%%?@éﬁc?%?% Oiv%’ reagent in a

Feact i ngiihen SFEBREICIAS FPEET U6 FFEA GSOhERT LSO TGRS Wb g AH98Thal | de
conpound with an excess of a prinmary anmine or a secondary anmne in a
sui t Hbl edgolatieeit or sol vent nmixture to formthe conpound of formula I.
(b) reacting the alcohol derivative with a halide; and
(c) reacting the halide compound with an excess of a primary amine or a
secondary amine in a suitable solvent or solvent mixture to form the compound of
formula I.
42. The process as recited in Claim 41, wherein the organometallic reagent in
step (a) is methylmagnesium bromide. |
43. The process as recited in Claim 41, wherein the solvent in step (a) is ether.
44. The process as recited in Claim 41, wherein the halide in step (b) is thionyl
chloride.
45. The process as recited in Claim 41, wherein the solvent in step (c) is
ethanol.
46. A process for the preparation of a formylarylacetate or formylarylacetic acid

which comprises the following steps:

(a) reacting a haloarylacetate or haloarylacetic acid having formula II

OR
R1
R? o
w\,/- \

5  wherein:
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42. The process as recited in Claim4l, wherein the organonetal lic reagent
in step (a) is nethyl magnesi um brom de. 43. The process as recited in
Cl aim4lwehridsn the solvent in step (a) is ether. 44. ROPUPIIOEESIS as
recited in Claim4l, wherein the halide in step (b) is thionyl chloride.

45. The r%ﬁ:&g S i ' hin 41, wherein the solvent in step (c) is
et hanol .IQzl . é%e?‘b%lggga#}gr%r?ﬂggs@é’par ation of a fornylarylacetate or
fornylary] aceti c aci.d. ,which ri ses e following steps: (a) reacting a
hal oar yI-%C@t eaTSFa%WSSR?ﬁ%@ﬁ}%%Pdalk&hk/ PWS Of 8%%{?%95,” OR R-R O W 1
X==/"R3 _y 5 wherein: 26 WO 02/10161 PCT/US01/14154 R is hydrogen, alkyl,
aryl or Reisdiydeggn, allyl, anyh beteroard, kadegen, hydroryn gealkpXy;hydr ogen, al kyl, aryl
or heteroaryl; R3 is hydrogen, alkyl, aryl, heteroaryl, hal ogen, hydroxy

or al koxW,is hifoigen besutfpaatepandsul f onate; and 10 X is CHor N, with an olefin
having the formula 111 V R4

10 XisCHorN;

with an olefin having the formula III

Y R?
=
4 H

wherein:
R* is hydrogen, alkyl, aryl or heteroaryl;
15 Y is CHO, C(O)R, COOR, CONRR', CN, NO;, SO,0R or SO,NRR' ;
Z is hydrogen, CHO, C(O)R, COOR, CONRR', CN, NO,, SO,0R or SO;NRR' ; and
R and R! are as described hereinabove; |
in the presence' of a palladium catalyst in a suitable solvent or solvent mixture to form a
vinyl-substituted arylacetate or vinyl-substituted arylacetic acid; and
20 (b) reacting the vinyl-substituted arylacetate or vinyl-substituted arylacetic acid
with an oxidizing reagent in a suitable solvent or solvent mixture to form the
formylarylacetate or formylarylacetic acid compound.
47. The process as recited in Claim 46, wherein the olefin in step (a) is alkyl
acrylate.
48. The process as recited in Claim 47, wherein the alkyl acrylate is ethyl

acrylate.
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ZH 1IlIl wherein: R4 is hydrogen, alkyl, aryl or heteroaryl; 15 Y is CHO
C(OR COOR CONRR, CN, N2, SO2CR or SO2NRRLl ; Z is hydrogen, CHO C(OR
COOR, COWRR02/10@68 NO2, SO2OR or S2NRR ; and R and R arerasodessy i bed

her ei nabove; in the presence of a palladiumcatalyst in a suitable solvent

or solvent m to forma. vi.ny -.supsti.t ut. a t

Vi nyl -substi t .:&ﬁeapwgs&atsir%mtggil Hl%ﬁ’dgic‘fv l](eg'alggl?aeaé)%i%l%gl%t%égen?gn step (b)

vinyl -substituted aryl acetate or vinyl-substituted arylacetic acid wth an
oxi di zi ni§ Qekls qrrﬁaéog/&ﬂspam e solvent or solvent nixture to formthe
formyl aryl acetate or fornylarylacetic acid conpound. 47. The process as
recited in C%.m7Ag pveseian recitedoliefGlaimi 495 tvéherdin) the soxiflizing reagestl &t e. 48.
The process as recited in Caim47, wherein the alkyl acrylate i's ethyl
acryl at eNal®/0¥0,02/ 10161 PCT/ USO01/ 14154 49. The process as recited in

Cl ai m 46, wherein the oxidizing reagent in step (b) is 03, KMO or

Nal 04/ Cs04. 50. The process as recited in Caim49, wherein the oxidizing
reagent is NalOX/ GO. 28
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