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~- . 4LKYL- 2- OXAZOLYL[ METHYL] THI 01- 2- THI AZOLYLI CARBOXAM DE | NHI Bl TORS OF
CYCLI N DEPENDENT KI NASES Rel ated Application This application is a-
continuation-in-part of United States Patent Application Serial No.
091464,51 |, filed Decenber 15, 1999. Brief Description of the Invention to
The present invention is directed to conpounds of fornmula 1 N\\\\ R ~S\ /S
Ni' RC~(\ ~ ~(CHzZIJn X ~N (1) 15 and enantioners, diasterénday
pharmaceutically acceptable salts thereof wherein Ris alkyl; R is
hydrogen or alkyl; X is NRZ or CHNRZR3; 2D RZ and R3 are each independently

hydr ogen, al kyl, sub$i-j(SUAERYRIKOKAZ ERAY10THEMES YElcl oal kyl ;
and nis 0,1,2 or S$ARB®XA D UNHEBIFIORSOPRONE LN { useful as

potent, protein kinase inhibitors and are useful in the treatnent of
proliferative diseases, for exanple, 25 cancer, inflammtion and arthritis.
They may al so be useful in the treaRsatd Appligdtishei ner' s di sease,

chenot her apy-i nduced This eprticitan isaredntinaptibnon-aastef| UnitedifiaiepRatent fpplistiopt i on of
the I nvention THeripMNes BH#64.3Vaned RasepbesVyi.d@%¥-f or conpounds of fornula I,
pharmaceutical 30 conpositions enploying such conpounds, and for nethods of
usi ng such conpounds. Listed below are definitions of various terns used to

descri be the conpounds -of the m&wmﬂ‘%s? definitions apply
to the terns!&s they The presggiggvention is directed to_compounds of formula ]

and enantiomers, diastereomers and pharmaceutically acceptabie salts thereof wherein
R is alkyi; |
R; is hydrogen or alkyl;
X is NR; or CHNR;R;;
20 R, and R; are each independently hydrogen, atkyl, substituted alkyl, cycloalkyl or
substituted cycloalkyl; and
nis0,1,2o0r3.
The compounds of formula I are particularly useful as potent, protein kinase
inhibitors and are useful in the treatment of proliferative diseases, for example,
25 cancer, inflammation and arthritis. They may also be useful in the treatment of

Alzheimer’s disease, chemotherapy-induced alopecia, and cardiovascular disease.

Description of the Invention
The present invention provides for compounds of formula I, pharmaceutical

30 compositions employing such compounds, and for methods of using such compounds.
Listed below are definitions of various terms used to describe the compounds

.of the instant invention. These definitions apply to the terms as they are used

-1-



24 May 2004 throughout the specification (unless they are otherwise limted
in specific instances) either individually or as part of a |arger group.
The term"al kyl" or "alk" refers to a nonoval ent al kane (hydrocarbon)
derived radical containing from1l to 12, preferably 1 to 6, and nore
preferably 1 to 4, carbon 5 atons unl ess ot herw se defined. An al kyl group
is an optionally substituted straight, branched or cyclic saturated

hydr ocarbon group. \Wen substituted, alkyl groups nmay be sul@étMeyiZ&84wi t h
up to four substituent groups, Ra as defined) at any avail abl e point of
attachnment. \Wen the alkyl group is said to be substituted wth an al kyl
group, this igmrdigheh inobscrRaneealibsy iwytabe othirane iadedah kiydeif@rimsmmtes) Exenpl ary
unsubstituted such to %roups in%lqde net hyl , ethyl) propyl, isopropyl,
n-butyl) t - bugiper ndivigpaiinar as PR TBHBEOHP: | sohexyl, heptyl ,

4, 4- di et hyl pent ylThe @iy hlkyl2 o2 iaflc"tréfeizré hyopevatey atkano(hylirocatban) deriveddecyl |

dodecyl, and the like.. Exe ary substituents my ingl ude ut. are not
limted to, off 'Cﬁlrm%'f‘@%‘f"gPL@ 11&o?rF%Wtbhgpﬁ%ﬁfﬁé?%ﬁgf%r%g’ukﬁqa ar%n c, Br or
1), hal oal kyl atomkGhless Sthekdid defindd-3)n alia}l lgooup is aldptdrially substityeld stragght,car boxy,

al kyl carbonyl, 1 | kyl oxycarbanvl, al kyl carbonyl px: i moyl ,
urea, anidi nyPr,a"%ﬁngrh%B‘I‘C. %@%?MW’%P%E%’“%pg’ﬁf“\és“g%%é?‘ﬁw %%@g%ﬁ?ng from 3
to 15 carbon b aibsituted shioug todbiranbssituentggroups) Ras defined gt aipudvhibableawirt bet ween

carbon atons. |t c ain framl to 4. ri.ngs... stituted
such groups i ﬁ‘lcﬁtﬁg’g%%%%tgﬁ}w R aﬁ%t;?lbfg'goﬁ%%ggﬁb ;% Xlk@{ﬁ h%&(syl , etc.
Exenpl ary substisédientcharigratilyeich tmanched atoylgrap”.t rempBrf wishtstifureg sgthoups:
oyl o T hEropS gty DR feopREhE foud L bty SYARA pebBLD B O

al kyl group abexybsohixybdepidotdubidpbnthrastrg 2. ahtrioethylpentyl apedaeeyl.Oo- ) or a
sul fur [i nkaggm(e-cﬁ: %ﬁﬂﬁ%ggggﬁgwgl gxeaégr{ E%sﬁtggﬁg ,;@limJl&wﬁg;qu,pyl " as used

herei n, denotes a Xy group bond ough a carbonyl grou?. An

al koxycar bony limitgdifocerie or soreqsithefalioveng Bypups: balp gpehasds CL.Er oy Dgloaligibr e t he

RS group 1S agbh 8@ oPErd)f ARRYSElfiics hlrb, cHERYPakyThochgy

"al kyl car bonyl(' referS to an al kyl ‘group bonded through a carbonyl group.

30 The t erun " alkilpkyarmbuylydligicatbongloxy: sminc earbimpyl, deacmmadingnordhivy| car bony|

group which is bon 316 vefh aldR, Witk

Phar maceutical ly aggcgoﬁpgﬂﬁgqggﬁbsﬂo 9@31%%%%%68%0 lf?socrarrrulaa I which are

suitabl e for weBenitngphesnattgotvublabandsdapesn G#fmsl‘%fs- ﬂWWé@E\*ﬁ"’“? hvenjt i on

include, but gfg.pat Ekérﬂﬂ&x%‘in&uﬂstit&@é £&h‘z§gfu'3?ﬁkcmaéd}cl%¥?6§{/ll &by, Or gani ¢ and
h y e, hydroxyne

inorganic acids s as rogen_chl ori oxy hane sul fonic acid,
hydrogen br onicidopentydi cxsiehiexyl ot dexemplarnsibstituéntopgede ga¢ or margiof thei ¢ aci d,
acetic acig, tridah graﬂ@g ' 191, alkBkE alk§] Rakdty, dnliii hitk, &&hél thiol

benzenesul onith(;:“JéJéillg), poﬁ&&!edr\%g:gﬁllgdn{ig ﬁcikg lgﬁfj \);ari ous o_t%grs, e.g.)
nitrates, phogpiatakylthigor ates, tartarates, citrates, succinates, benzoates,
ascor bat es, sal i CYIrad ©sns "@Rexy o8 "dikio" [HRQS&I Heddid, GeriotCnlitiey! graceas ¢ forns as
wel | as enantioners) and diastereoners (such as, for | e tartarate
and L-t art ar atdescsifed abpve hagded throyghian gxygsn 'ﬂ)‘?‘\‘éﬁﬁﬁ'@'@ﬂ'ﬁ‘l%’%ﬁ%ﬁ%‘éﬁ’abl e salts

of conpounds Qfspbatveyl @ | may be forned with alkali netals such as sodium
potassium and lithium alkaline ear L':lh metal s such as cal ci um and ;opgnesi um
organi ¢ ba¥es such THSICHR cAPSIwearbInyly; 3ihseqd Pl dGolTidR & FORhe" p€r| d-hes, and

the like; and w@ugts Aot Soiph Analldkgiarione) radiya isrepresasked hethk ifkrewlal |
stereoi sonmers of the co unds of . the .instant . nt.iqgn_are contenpl at ed,
t5 either in a&ﬁﬁ’ﬂgj’r"éheg‘rp'gi’ EI’ 5‘8?%‘86#‘%‘&‘8%‘1‘3@?*55 ad ?)llﬁﬁegr ‘f}‘& m The
definition of the qaspanndbylaewaylirderstoart dikyl igroup herided thesrigh a carbon! |
possi bl e stereoi soners and their mxtures. It very particularly enbraces
the racemc f&@MP and the isolated optical isoners having the specified
activity. Fhe racemnétcharikyl@ibonhRxy e soksed terkip, dehotes analkylstisodgrompuch as,
for exanple, fragctional .crystallization, separation or crystallization 20
of diastereon€W§@hﬁgP$V$ﬁFé@éa%?*%%%h&ﬁ?ﬁon by chiral colum

chromat ography. The i ndividual optical isomers can be obtained fromthe
racernates by conventional nethods, such as, for exanple) salt formation
with an optically active acid followed by crystallization. Al
configurational isoners of compounds of the present invention are 15
contenpl ated, either in adm xture or in _pure or substantially pure form
The definition of conpounds of the present invention very particularly
enbraces both cis and traps isoners of cycloal kyl rings.



In the context of the present invention, the definition of conpounds of the
present invention includes the free base, enantioners, diastereoners as
wel | as 30 pharnaceutically acceptable salts. Exanples of such
pharmaceutically acceptable salts include, but are not Iimted to,
hydrochl ori de, di hydrochloride, sulfate, trifluoroacetate, m xture of
trifluoroacetate and hydrochloride, tartarate, fumarate, -3 succi nat e,
mal eate) citrate, methanesul fonate, bromate and iodate salt 24 Ma¥g00fc| uded
are salts forned with other organic and i norganic acids such as

hydr oxymet hane sul bpingeca6lafly aEfiisaE btomPERASBEBHII LN ikt d

t ol uenesul foni ¢ aci d var ous others, e.g., nitrates, phosphates

borat es, benzeitable, forese it thamethodssand terynositieas of Hiepreser inveption inghudecbud o ¢

| nol ude raceriy, [O1AMedR, URk bonfiss BHANHRHR Sgndadlianp@icamBERNGE UCh as for
exanpl e, D-tartarate an tartarate salfs). In addition har maceutical |y

accept abl e salhyéroggn ehiside.JrydrEmethape BRI AS Grogen bromifls YR8 al kal i
metal s such ag,fadidRandk0l@eSdc MRS 4did, Eéeklﬂhmd’-hfiﬂﬁdrdﬂﬁetﬁ:&bﬁhmﬂiekal s such as

cal ci um and magnesi uny aorgan bases such as | ohexyl am ne

tri butyl ani ne,acign#mage ped, ?Pé%zcne&\ﬁl@ntcﬁé‘db FO!HS“CSFg’ dﬁ?ﬁﬁ%%&f’ﬁgg’sﬁﬁ’h as
arginine, | ys'nﬂ?aténﬂm%}g}@tek'%ﬁtes, tarka?at&shﬂttktés h&cluﬂdﬁbeizmd isbra-bat&ol vat es
(e.g. hydrates) of the conpound n_the scope of

e r osent. | sHises EndiR TS St S gt B BraRFdl B -t e art
Accordingly) tiediaaemeemed ssutt asf Meﬂaﬁ@kantmnamremlmnrtm silm).iln the free or
hydrate form and be obt aj ned t hods exe h

fol | owi ng ¥hefdd @é %Fccch‘F%ﬁn%S P obnené’ka ﬁat[)mynb%ee%argdd as
shown in Sc hermtmamalmynétﬂaaich lgsoammapmnemmfamﬂ thinnd; alkialineatthmatalsandhox y| i ¢
acid of formula 11l in the . :

1- ( 3- di net hyl a?rsrPﬂB‘ﬁV‘(fBQ I“‘agnég‘(uﬂ'&/f"(g%ﬂ"b%éfs WS "h%'r" B e ase. 20
Schene 1 -4 Madine3Odhdi the 1Re; dRd-2BinS ablids sugh GpainiDr/ lyine-dnd Mae(lil. (ut) Base ~
(CH-) | N( CHE) 3N=C—N HC ! O Bdled |
conpounds wherein gjﬂcrwmgﬁsc?% pi“%é}e%rf%;ﬁbgngpgwﬁg Bﬂgs? 'shown in
Schene 2, by rethetih admixruraorimpurebr dubﬂtm!nhéy pure fgrmh The Mmmkyfqhe aci d of
formula IV in the pr 1 ,Igmi;ﬂdqgglbodllmde
hydr ochl ori de gﬁ}?ogndg%&%f%%ﬂgeéén% prb(tlgétélg?::!tﬂln %Q%Sn's formula V, and
deprotecting thanfrer dnesy Mrisulypp embragss the ragemip forms 274 e Solared optical

isomers having the specified activity, The racemic forms can be resolved by physical

methods, such as, for example, fractional crystaliization, separation or crystallization
20 of diastereomeric derivatives or separation by chiral column 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.
All configurational isomers of compounds of the present invention are
25 contemplated, either in admixture or in pure or substantially pure form. The
definition of compounds of the present invention very particularly embraces both cis
and trans isomers of cycloalkyl rings.
In the context of the present invention, the definition of compounds of the
present invention includes the free base, enantiomers, diasterecomers as well as
30 pharmaceutically acceptable salts. Examples of such pharmaceutically acceptable
salts include, but are not limited to, hydrochleride, dihydrochloride, sulfate,

trifluoroacetate, mixture of trifluoroacetate and hydrochloride, tartarate, fumarate,



Scheme 2 NR~- RS S NHZ ~~~CO=H I ccH,>n ~~'" + C, N (H ~ of “occcH3h (t ~)
Base, (CH~)ZN(CHZ) ~N=C=NCZH3 HCI Acid N~ R~-S$ NRO~~/ICH~ /NH~NO
Conmpounds of formula | wherein X is NRz and Rz is 2, 3-di hydroxypropyl nmay
be prepared, as shown in Schene 3, by reacting a conpound of fornula I
wherein X is NR2 and RZ is hydrogen with glyceral dehyde in the presence of
a 1 o reducing agent such as sodiumtriacet oxyborohydri de and an al cohol
such as nethanol. -6- . 24 May 2004 Scheme 3 NRn S 9 N @4-May@@dtn H N
N 0 HOCH2CH( OH) CHO NaB( OzCCH~~H CHr OH Forrmul a | conpounds wherein X is NRZ
and R2 is 2-hydroxyethyl nmay be prepared, as shown in Schene 4, by reacting
a ((: g mpound ) of succinatel neeldatentitate methaniesul fpmite, Hrainaroand dodatecalisg rsainglpdeg

2- ( br onoet hox ' P . . f | nmedi at e
conmpound of f%F):trséﬂsg&@l\é%i,wng%gﬁagiﬁ?%‘?{é@bﬁéﬁch%%fsg‘?ﬁu% %%/Iaﬁ%dg%%nd with an
acid such as myfdniogeid, dettiscacidg benzenesulfonic acid, toluenesulfonic acid and various

others, e.g., nitrates, phosphates, borates, benzoates, ascorbates, salicylates, and the
5 like. These salts include racemic forms as well as enantiomers and diastereomers
(such as, for example, D-tartarate and L-tartarate salts). In addition, phﬁnnaceutically
acceptable salts of the formula I compounds may be formed with alkali metals such as
sodium, potassium and lithium; alkaline earth metals such as calcium and magnesium;
organic bases such as dicyclohexylamine, tributylamine, and pyridines, and the like;
10 and amino acids such as arginine, lysine and the like. -

[t should be understood that solvates (e.g. hydrates) of the compounds of
formula I are also within the scope of the present invention. Methods of solvation are
generally known in the art. Accordingly, the compounds of the instant invention may
be in the free or hydrate form, and may be obtained by methods exerﬁplified by the

15 following schemes.

Compounds of formula I may generally be prepared, as shown in Scheme 1,
by reacting an amine of formula II with a carboxylic acid of formula III in the
presence of 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride and a
base.

20
Scheme 1



7 24 May 2004 Schene 4 NR S\v /SNR ~~~~ -(CH2MII NI H-NO
Br CH2CH20Si (Ry)3 (M) (RS=alkyl) NR~- S\ /SNROV ~~ -ICHIn ~N O

CH CH OSi (RSh (M f) Acid ~NRn ~~S S R ~~ -(CH ~ ~N O CHxCHXxCOH Starting
am nes of fornmula Il may be prepared as shown in Schenme 5. An

al pha- br onoket one of fornmula VIII may be reacted with sodiumazide in a
sol vent such as dinethylformam de to provide the azido ketone derivative

I X, which is to reduced by a reducing agent such as hydroged4iMay B804
presence of palladiumon carbon catal yst, or triphenyl phosphine to provide
the am no ketone X. Conpound X tray alternatively be prepared by reaction

of the al pha-bronoketo F 0 Nfornula VITI wth hexamethyl enetetramine in a
sol vent such as acetonC to i:Jve he canpoung, of fo a Xl, which is

hydr ol yzed by an acist Suc S rochlorijc afﬂg In ethanol. ( s
Compounds of fornula X may be acyla]ed by an agent £ 2- chl or oacet yl
g 24 May 2004 chloride to provi des of fornula XiI. The formul a
X'l am des are cyclized to 2 chl oronmet hy! oxazol es Q& formula X1l using a
dehydrating agent such as phosp#8rous oxychloride in %oluene, Reacti on of
t he chl oronet hyl oxazoles of fornmula XIIl with thiourea in a solvent such

as ethanol provides the g ouf eaculgnicuaiN-ge&,H M1 whi ch may be reacted with
5- brono- 2- am not hi azol e in thg presence of a base such as potassium
hydroxi de in alcohol to give tornmula Il amnes. Alternatively, reaction of
t he chl oronet hyl oxazol e derivatives of formula X1l with

5-t hi ocyano- 2-am not hi azole) in the presence of a reducing agent such as
sodi um bor ohydri de, provides conmpounds of fornula I'L. 10 ~N- N ~N-~

NN
LI D
' M

Formufa I compounds wherein X is NR; and R; is hydrogen may be prepared,
5 as shown in Scheme 2, by reacting an amine of formula II with a carboxylic acid of
formula IV in the presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride and a base to form an N-protected compound of formula V, and

deprotecting the formula V compound with acid.



Scheme 5 0 Br R (vup O NN3 ~I ~N~~NBr RR a N(~X) Ol ~NHy ' VvR (X
-0_ 24 May 2004 Schene 5 !Continued) 0 ~a O H~N\ ~ ~Cl (xn) Ilo N1 ~Cl
.~ ~O (X111) NCS 5 NHt fi ~S NH O (XI~ Br~~NH2 ~~N~ R~~S S NH= O N (Ip
Preferred conpounds of fornula | are those wherein: Ris alkyl; -10 24
May 2004

24 May 2004

Scheme 2

/cozu
(Cﬁz)n

o OC{CH;)s
{v)

ij»/

Base.
E‘CH;);N(CHz)JN’C=NC2H5 -HCI

PN -
] Acid

OC(CH3)z
I\VW{”“

Compounds of formula I wherein X is NR; and R; is 2,3-dihydroxypropyl

ij/

may be prepared, as shown in Scheme 3, by reacting a compound of formula I
wherein X is NR2 and R; is hydrogen with glyceraldehyde in the presence of a
10  reducing agent such as sodium triacetoxyborohydride and an alcohol such as

methanol.



R, is hydrogen; X is NRZ or CHNRzR3; R2 and Rr are each independently

hydr ogen, al kyl, substituted al kyl or cycloalkyl; and nis 2. 5 A first
group of nore preferred conpounds of the present invention are those of
formula la to (1a) and enantioners, diastereoners and pharmaceutically
acceptabl e salts thereof wherein RZ is hydrogen, alkyl, substituted al kyl

or cycloal kyl. A second group of nore preferred conpounds of this |nvent|on
are those of formula Ib Rz 1S ( and enantioners, diastereonsfMapnd0o
pharmaceutically acceptabl e salts thereof wherein R2 is hydr ogen, aIkyI,
substituted al kyl or cycloalkyl. 20 Athird group of nore preferred
conpounds of the present invention are those of forrmula Ic (1c) -1I1-.

24 May 2004 and enantioners, diaster &kamesd and pharnaceutical ly acceptabl e
salts thereof wherein RZ and R3 are each i ndependent |y hydrogen, al kyl)
substituted al kyl or cycloa| kyl. For.mul a f conpoundsg partlcularly useful in

the nethods of this ingentipn include: L

N-[5-[[[5-(1, 1-di met hy eigxﬁlfé;gxazolyl]nemhyl]t -ﬂ\Z thiazolyl]-4
pi peri di necar boxam Ge; “NPSE | ( {CHz)

1- di et hyl et hyl ) - 2- oxazol yl ] net hyl j klo]fz t hi zolyﬂj-

N

HOCH,CH(OH)CHO
NaB(0,CCH,);H
CH,OH

.I' J \Q/ Y('

CHZCH(OH}CHQOH

Formula I compounds wherein X is NR; and Rz is 2-hydroxyethyl may be
prepared, as shown in Scheme 4, by reacting a compound of formula I wherein X is
- NR; and R; is hydrogen with a 2-(bromoethoxy)trialkylsilane of formula V1 to form
10 an intermediate compound of formula VII, and deprotecting the formula V1

compound with an acid such as hydrogen fluoride.

.-



pi peri di necar boxam de; 10 (f)-1-(2, 3-di hydroxypropyl)-N-[5-[[[5-(

|, 1-di net hyl et hyl ) - 2- oxazol yl ]

nethyl]thlo] 2-thi azol yl ] - 4-pi peridi necar boxam de;

N-[5-[[[5-(I,1-di et hyl et hyl)-2-oxazol yl ] et hyl]thin]-2- thlazolyl] 1-(1
met hyl et hyl ) - 4- pi peri di necar boxam de;
1-cyc|opropyl-N-[5-[[[5-(1,1-dinethylethyl)-2-0xazo|y|]neth£l]th|o& 2 t5
t hi azol yl ] =4- pi peri di necar boxami de; N-[5-[[[5-( 4 May 2004

|, 1- di met hyl et hyl ) - 2- oxazol yl ] met hyl ]t hi o] -2-thi azol yl]-1-(2

hydr oxyet hyl ) - 4- pi peri di necar boxam de; (R gN'[5'[[[5'(

1, 1-di net hyl et hyl ) - 2- oxazol yl ] net hyl ] 2-thiazolyl]-3

pi peri di necar boxam de; 2t1

(S)-N-[5-[[[5-(1, 1-di net hyl et hyl ) - 2- oxazolyl]nethyl]thlo] 2- thlazolyl] 3

t hi azol yl j cycl ohexyl car,

trans-4-anino-N-[5-[[[5- (1, - di net hyl it hy! azotyt] et hyl ]t hi o] -2 25

t hi azol yl ] cycl ohexyl car boxam de; and ceut caII? acceptable salts
thereof. The present invention al so includes nethods based upon the

phar macol ogi cal properties of the c f the invention. It should be
noted that, in the context of the Pﬁ&F&QE &?%e present invention, the
conpounds of the invention, or' 30- conﬁohnds of formula |, refer to the
free base, enantioners, diastereonels @sawell as pharnaceutlcally
acceptabl e salts. Exanples of such pharmaceutically acceptable salts

i nclude, but are not limted to) hydrochloride, dihydrochloride) sulfate,

-12 24 May 2004 triflu tate, mxture of trifljuoroacetate and
hydrochloride, tartaratejl fumkrates sucginatie, mal TE, citrate,
met hanesul fonate) bronafe redat al ts- ncl uided are salts forned

wi th other organic and inorganic aci sufh asifhydrexynet hane sul fonic
acid, acetic acid, benzenesul foni c acrd—wol ueresul fionic acid and vari ous
others, e.g., nitrates, phosphates, borates, benzoaf®"°¥¥eorbat es,
salicylates, and the like. These sal t®mi nclude racemc fornms as well as
enantioners and di astereoners (such as, for exanple, D-tartarate and
L-tartarate salts). In addition, pharni:&utically acceptabl e salts of

pi peri di necar boxam de; N
cis-4-amno-N-[5-[[[5-(1, §-di thylethyls) 2q'xazolz7;“n£€thyl]th|o] 2
0

conpounds of formula | may be fornmed with alkali metals such as sodi um

pot assi um and |ithium al kali earth tals such as gal ci um and nmagnesi um
10 organi ¢ bases such as dflcyclfobhexyl am ne, tri butyleqmne) and pyri di nes,
and the |ike; and am no S h areNi | ysifie and the like. The
conpounds according to tthe i ®vention hfve ar nrgco gk’éT properties; in
particul ar, the conpounds of formula I e il nhi blitors|of protein kinases
such as the cyclin dependent kinases (cdks), for exan£hﬁhmmdc2 (cdkl),

cdk2, cdk3,, cdk4, cdk5, ~ 5 cdk6, cdk7 and cdk8. The novel conpounds of
fornula I aﬁe expected to be useful in the therapy of prollferatlve

di seases such as cancer, inflammtjon, arthriti.s, AIzhe#gf ﬁ gﬁsease and
cardi ovascul ar di sSks@e euesof (IR hedrerared 38 hownda Pefieme e treatnent

of topical and;shasdréibietdnt BERkmbLE VEE iriaP BEreacted with sodium azide in"a solvent
. such as dimethylformamide to provide the azido ketone derivative IX, which is
10  reduced by a reducing agent such as hydrogen in the presence of palladium on carbon
catalyst, or triphenylphosphine to provide the amino ketone X. Compound X may
alternatively be prepared by reaction of the alpha-bromoketone of formula VIII with
hexamethylenetetramine in a solvent such as acetone to give the compound of formula
XI, which is hydrolyzed by an acidic medium such as hydrochloric acid in ethanol.

15 Compounds of formula X may be acylated by an agent such as 2-chloroacetyl

8-



More specifically) the conpounds of formula | are useful in the treatnent
of a 20 variety of cancers, including (but not limted to) the follow ng:
-carcinoma, including that of the bl adder, breast, colon, kidney, liver)

| ung, ovary, pancreas, stomach, cervix, thyroid, prostate) and skin;

- hemat opoi etic tunors of |ynphoid Iineage i ncl udi ng acute | ynphocytic

| eukem a, B-cell |ynphoma, and Burkett's |ynphoma; 25 -henatopoietic tunors
of nyeloid |ineage, including acute and chronic nyelogenous24éﬂﬁbﬁﬂﬁé and
promyel ocytic | eukem a; -tunors of nmesenchynal.origin, including

fi brosarcomn ayd, 1 1aBAOMY O3 OMem A" AhdRimilk KB atnides BRlcyelisngioel anom,
semi noma, ter &8¢ PRoE eosar coma, neurobl astoma and glioma. Due to
the key rote oflo®dithyl oxatdies aof &gmhkatﬁlﬁmslagaé@wﬁ?"éﬂr agspisreliasr atj on in
general, inhibjto [ S coul v abihgl daoMsefwhi ch may be
useful in thephﬁg‘”m5£XWE %% %léﬁﬁﬁﬁéﬁ?hgfﬁgﬁgaglsegse rocess which

f eat ures abnorf:n‘aixlaoellllmtiahnomemln 4 sohvartispeh asgthgno! proXidenthe t osi s,

at her oscl er.os Irds Vanes@HQa{uM;ctfx I-ngfr ?é#e%)lecﬁgﬁmf-bnrohﬁ& -08i86thiASd1Sin the presence
glonerulonéph Ft1°s) “*r'est encsi s

 ow n %FE% 3 vascul ar surgery,

hypertrophic saéabaSF:eudm‘e‘ pesessiumtydepnits it SPhB jve £amiPgSy hs ) ant at i on

rejection, a”%{%&%{iﬁe‘i §eac§dﬁq)f@d%¢ﬁro%e%y$bﬁﬁdﬂe d&0anes Bfiforaila Kol mitha | may
e

al so be usef ul ‘treatment of Al zheiner's di sease, gested by the
recent finding- thhaxaneéwml¢%hlm%1wwpfﬁ?“'i"t?éaﬁ?‘ﬁﬂg‘%mﬁ b ?fr'?"‘g? tau protein
(9. Brochem  holohyaridt %rZAQeszﬁgmso@mmmds of formula | may also act as
inhibitors of © % protein kinases, t0 e.g., protein kinase C, her2, raft)
MEKI, MAP Wi nase, ~EGF receptor, PDGF receptor | G- receptor, PI3 klnase
weel kinase, Src, Abl, VEGF, and |Ick, agéhdnit& be effective in the
treatnment of diseases associated with other protein kinases. Conpounds of
formula.l al so induce or inhibit apoptosis, a physiological cell death
process critical for normal deyel opnment anfl honeostasis. Alterations-of ~ 5
apoptoti c pat hways contrlbu e t he pat ho ene5|§ of a variety of human

di seases. Conpounds of for as nD , re”0f apoptosis, wll be
useful in the treatnent of ' n dis ses W th abberations in
apopt osi s including cancer I ut not mted to) -follicular

| ynphonas, carci nomas with p53 nut |ons hor none de endent tunors of the
brcast, prostate and ovary, and 2@ precancerous |esiohs such as famli al
adenomat ous pol yposis), viral infections (including, but not limted to,

her pesvirus) poxvirus, Epstgein-B t+ys, Sindbis viruslfand adenovirus),
butrﬁxt limted to, e a| upus,

aut oi rnmune di seases (i ncl Elng,
eryt hemat osus, inmmune nedi dt ed ghamerupNoBephritis, r Reumatoi d arthritis)

+

psoriasis, inflammtory ®&owe I sRa and aut oi mmune &#Pabetes nellitus))
neur odegenerative 25 dlsordersM,lncIudlng, but not limted to, Alzheinmer's
di sease, AIDS-related denentia, ' Parkinson' s disease, Anmyotrophic |ateral

sclerosis, retinitis pignmentosa, spinal muscular atr
degeneration), Al DS, myel odysplgstic syndrones, apl#&stic anem a, ischem c
i njury associ ated nyocardi al infasctions, stroke d reperfusion injury,
arrhyt hm a) atherosclerosis, toxinNnduced or al€ohol induced Iiver 30

di seases, hematol ogi cal diseases (inal udflng, but not linted to, chronic
anem a and apl.astic anem a), degeneragb;ﬂth§$@§es of the nuscul oskel et al
system (i ncluding) but -14 24 May 2 iited to, ost eopor osi s and
arthritis), aspirin-sensitive rhinosinusitis, cystic fibrosis, nmultiple
sclerosis, kidney diseases, and cancer pain®In addition, the fornula I
conpounds nmay be used for treating chenotherapy-induced al opeci a,
chenot her apy-i nduced t hronbocyt openi a, chefot herapy-i nduced | eukopeni a or
mucocitis. In the treatnment of chenotherapyi nduced al opecia, the fornula I
conpound is preferably topically applied if the formof a nedi canment such
as a gel, solution, dispersion or paste.

hy and cerebel | ar

9.



The conpounds of this invention may be used in conbination with known

anti-cancer treatnents such as radiati
cytotoxic 10 agents including, but not
agents, mcrotuble disruptor agents,
epi dophyl | ot oxi n,
procar bazi ne, mtoxantrone, platinumc
response nodifiers, growh inhibitors,
agents, haematopoietic growmh factors,
anti-cancer agents which may be us
conpounds of this invention includ
ant hracycline famly of drugs,
bl eonyci ns) the cytotoxic nucl eosi des,
di scodernol i de, the pteridine 20 faml
i nhi bitors) and the podophyl | ot oxi
i ncl ude, for exanple, paclitaxel,

(disclosed in U S. S, 646,176), 3 -fle#”

al kyl ati ng agents,
an antineopl astic enzyme, a topoi sonerase inhibitor,

t he vinca drugs,

ns.
dioce

on therapy or with cytostatic and
limted to, mcrotuble-stabilising
anti-netabolites,

i cal
tic

oordi nati on conpl exes, biolo
hor nonal / ant i - hor nonad4 I
and the 15 i ke. C asses of

%Qh%nqe §@H§& fAgldyon with the formula |
) a of limted to) the

the mtonycins, the

t he taxanes, the epothil ones,

y.of drugs) diynenes) aronatase
rticluar nmenbers of those cl asses
el ,a7- Oret hyl t hi onmret hyl pacl it axe

butyr-3"'-N-tert :

but yl oxycar bonyl - 4- deacet yl - 3' - dephenyl - 3' - N- debenzoyl - 4- O met hoxycar bonyl p

aclitaxel

epothiione C, epothilone D, desoxyepot
1 R,3R*(B),7R*, | OS*,1 | R, 12R*,
1-di hydroxy- 8, 8, 10, 12, 16- pent anet hyl -
1- net hyl - 2- (2- net hyl - 4t hi azol yl ) et hen
cane-5, 9-di one (disclosed in 30 WD 99
os*, 11 R, 12R*,

| 6S' 1]-3-[2-[2(am nonet hyl ) -4-thi

1- di hydroxy- 8, 8, 10)

12, 16pent anet hyl - 4, 17- di oxabi cyc

in USSN -15

daunor ubi ci n, am nopterin, mnethotrexat

188 P] -7,

|

l02514),

(disclosed in USSN 60/ 179,965) filed on February 3, 2000 which is
25 incorporated herein by reference tHf
paclitaxel (disclosed in WD 94ART4787)

eretg), C-4 nethyl carbonate
, ot Irei one A, epot hi |l one B,
hiJjone A, desoxyepothilone B) [ 1 S-]

I
- [ :
| ]-4-aza-17-oxabi cycl o[ 14. 1. 0] hept ade
[ 1S[ | R ,3R(E), 7R,

J-I-nethylethenylj-?,w

azolyl
AJ#%@?EBK%;Eg&adepane-S,9-dione (di scl osed
24 May 2004 091506, 481611 ed~0on February 17, 2000 which is

i ncorporated herein by reference themsto), doxorubicin, carm nonycin,
e, nmethqpterin,
rfironycihN, 5-fluorouracil,

di chl oro-nmet hotrexate, mtomycin C, pqg
6nmer capt opuri ne, gentitabi ne, cytosing
podophyl | ot oxi n derivatives such as et
teni posi de, nel phal an, asQbl asti ngy, Vi
| eur osi ne, and the I|ike. er pisef ul

in conbination with the-co ds of t
not Limted to, estramustine, cisplati
bl eonycin, tanoxifen, ifosamde; to ng
thiotepa, cytarabin, idatrexate, tring

ar abi nosi de, podophyllotoxin or 5
opo

si de, oposi de phosphate or
ncri;ébﬁé?m eur osd_di ngw vi ndesi ne,
ant irca _ tg\WK??h may be used
he presen |g%fnt|o i nclude, but are

n, carboplatin) cycl™phosphani de,
| phal an, Hexanet hyl nel am ne,

canpt ot hecin, CPT-11, topotecan,
| euprolide, pyridobenzoindole derivati

ar a- C,

}rexate, dacar bazi ne, L-asparagi nase,
bi cal el %m de,
i ns

t

ves, terfer i nterl euki ns, and

the like. In addition, the conpounds of this invention may be used in

conbination with inhibito
described in U S. 6,011,0
and endostatin: kinase i &

nodul at ors of p53 transactivation. If

conbi nati on products enpl oy the conpounds O
dosage range descri bed bel ow and the otther

Compounds of zo formula |
wi th known anti-cancer or cytotoxic agents when

within its _approved dosage range.
sequenti al Iy, in any order,
a conbination formulation is inappropr
provi des phar naceut] }

invention and a phg?ﬁﬁ%%ﬁﬁﬂggﬁ?
that, in the ®istlxt of the pharnaceut
i nvention) the conmpounds of the invent
to the free base, enantioners, diaster
acceptabl e salts.

trifluoroacetate,
fumarate, succinate, maleate, citrate,
iodate salts. Also included are salts

rs ar nesyl
294 15 Wnti - angi ogeni c
i bit@r’s “such hazz’

st(jf %}ﬁmmia

y accepta

Exanpl es of such phar]
i nclude, but are not limted to, hydroch
m xture of trifluoroacetate and hydrochl ori de,

protein transferase such as those
n@dents such as angiostatin
speci fic antibodies; and
ted as a fixed dose, such
Nthis invention within the
pharmaceutical ly active agent
may be used

f on\yrul

iate. The present invention also

hERWete a conpound of this
e carrier. It should be noted
ical conpositions of the present 25
ion, or conpounds of formula I, refer
eoners as well as pharmaceutically
qppeutically acceptabl e salts
ori de, dihydrochloride) sulfate,
tartarate,
met hanesul fonate, 30 bromate and
formed with other organic and

i norgani ¢ acids such as hydroxynet hane sul fonic acid, acetic acid,
benzenesul foni c acid, toluenesulfonic acid and various others, e.g.,

e [ T A o~

”~ A

R A NN/ A [



The pharnmaceutical conpositions of the present invention may further

conpri se one or nore pharnmaceutically acceptabl e additional ingredients)
such as to alum stabilizers, antimcrobial agents, buffers) coloring
agents, flavoring agents, and the |ike. The conpounds and conpositions of
this invention may be adm nistered orally or parenterally including the

i ntravenous, intramuscular, intraperitoneal, subcutaneous, rectal and
topical routes of administration. For oral use, the conpoundi Miay 2004
conpositions of this invention may be t5 adm ni stered, for exanple, in the
form of tabl at,SsBydréfrsul es, or as sol utions or suspensi ons. In the case of
tablets for qral e i ers which are commonly used include | actose and
com st ar ch, %Hﬁ%ﬁ’cﬁ%b agents such as magnesi um stearate are comonly
added. For ormyland@yimkiesdhrimdcpoderitly hydpger, elkflosuh')ntmecbilkm oc epctaalkyls amdhcl ude

| act ose and comzstarch When aqueous suspensions are used for oral

adm ni strati )s 20 emul si fying and/ or suspendi ng agents are commonly

added. . | s addi t i enfirstameptof moregprefantédxonfpornds pf theypratpehingentiay arb ¢hoseided to t he
or al corrp05| ti WS FIor i ntranuscul ar, intraperitoneal, subcutaneous and

i ntravenous use s{erl le solutions of the active i ngr edi ents) are usually
enpl oyed) and the pH of the | uti ons shoul d be sui adj usted and

buf fered. For intravenous/us the total concentratfon of the solutes) z5
shoul d be controlled in d;aw er ion Ng)tonlc Dai | 'y
dosages for human achmafl strati on™~of t co I's Tmvention wlt
normal |y be determ ned by the prescribi\ng physicllan with the dosages
general |y varying according to the age, wel ght, Poute of admi nistration,
and response of the individual patient s well as the severity of the
patient's synptons. A forrrula | 30 con‘E‘B nd of this invention is preferably

adni ni st ef®d to hunans an amount from a body wei ght
to about 100 "TPBFR@“‘SF‘“B t‘&ﬁ@f"ﬁﬁta“égl?arﬁg‘i?upcﬁg¥ %ccﬁézag% n“f){i‘gm?{%%mé out D.01
mgl kg of = bodyryve hgdibgeh mllgh Gubisimbdraidykor ytloldbyly wei ght -17 24 May 2004 per

day, and nost pref erably fro -about i gabout 20
my/ kg of body wei ght® °%'&§’rg’?i‘§;? ﬁﬁ?fgr\f%qlco%glé%f(?{%ge%ﬁyﬂ% 5%% cyclin Bl
ki nase acti vi foymiash det ermi ned by nonitoring the i ncorporatl on of 32P into
hi stone HI. The reaction consisted of 50 ng bacul ovirus_expressed GST-cdc2,
75 ng bacul ovi rus express T-cyclin Bl, 1 pg hist@ne N

N“( Boehri nger
Mannheim, 0.2 pG of 32F/y-AJP and 25 uM ATP jn kinase byffer (50 mM Tris)
pH 8.0, 10 nM Mgd 2, 1 : [

EGIAN_0, 5% was | 0 incubated
at 30 C for 30 m ngt:e® and 9@ hen St oppe of cold
trichloroacetic acid (TCA) to a final ncentrati 'S % and i ncubat ed
on ice fons20 minutes. The reaction was hafvested®onto G-/ C unifilter
pl ates (Packard) using a Packard Filtegmate Universal harvester, and the
filters were counted on a Packard TopCount 96-well liquid scintillation
counter (Marshak, D.R, Vanderberg, MT., Bae, t5 Y.S., Yu) LJ., J. of
Cel I ul ar B ocmﬂmnsﬁ:romm%ast@&hmma@nﬂ%;:qutieamgecqgmuc salts thereoE vbereinc e
herein). cdk2|cvclin E dk n E kitrase activity was
det erm ned by~#d ?’85?“!1@99 Ai%cf% 578 %8&’% iof 32P into the
retinobl aghoma pr oA eiid.grobpef meaqatefermdoaompomdedf thé preseBt invenbercyE hese us
expressed GST k2/c cI in E 500 ng bacterially produced GST-retinobl astoma
protein (aa 7 ©0.2 IrG 32P y-ATP and 251rM ATP in kinase buffer (SO
nM Hepes, pH 8. 0, 10 mM MyCGl 2, 5 mM EGTA, 2 nM DTT) ,~The_re¥&% on was
i ncubated at 30 C for 30/m nutes and then stopped bj addition of cold
25 trichloroacetic aci d TCA to agfi nals concfntr at 15 % and

arwesSted onto GF/ C
mat e Uni versal harvester,
t 96-well liquid

i ncubated on ice he VS
unifilter plates (P’ackard) usmgaPa aro}fFllte
and the filters were counted on a Pack NTopCoud
scintillation counter. (1e)
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30 cdk d/cvclin D Kinase Activity cdk4/cyclin D kinase activity was
determ ned by nonitoring the incorporation of ~zP in to the retinobl astoma
protein. The reaction consisted of 165 ng bacul ovirus expressed as
GST-cdk4, 282 ng bacterially expressed as S-tag cyclin D1, -18 24 May
2004 500 ng bacterially produced GST-retinobl astoma protein (aa 776-928),
0.2 pG 3zP y ATP and 25 ~M ATP in kinase buffer (50 nM Hepes, pH 8.0) 10
nM MyCl z, 5 mM EGTA, 2 nM DTT). The reaction was i ncubated 4 May@00dr 1
hour and then stopped by the addition of cold trichloroacetic acid (TCA) to
a final concentration of I S % and incubated on ice for 20 m nutes. The
reacti on was harvested onto GFIC unifilter plates (Packard) using a Packard
Fil termat e Unkmbempationnas, dasttreomeraant ghivenakedticallysaceeptableGaltnhaebf ameinPackar d

TopCount 96-wel | liquid scintillation cou r l.epan) K. utlet)

85 Nbr 1 s g 215 R Frshabepueall bElnded Mol subgh ) of systomafi ) )
Webster, K R (| 99%muthdrbinpounds papiicutafly Gialfd iSdegwettodsofi thy alvereidni n to cyclin
D, and ply,bigding. J. Bial. Chem 272, 30:188b9-18874, incorporated by
reference herein).” In order to facilitate a further understandi ng of the

i nvention, the fol Nd{iliig(lekdmpthyitiot)e-praedelfmetbylphiohathidzglyflek t he pur pose
of illustrati - I.fi.c details thereof. The scope of the invention
shoul d not beg%ggan%%aﬁgﬁﬁl{e‘% by the exanples, but is enconpasses the entire
subj ect matter def{EHeUl5HS5t(hé-dimethyiethylFE-argzolylimethybithiol-dithiazelydf-3-

N[[[5-(1, 1- Dbg@ﬁ&l}{écﬁltblaﬂnﬁiac%' oxazol vl [ met hvl ] t hi ol - 2t hi azol yl - 4- pi peri di nec
ar boxam de 20" 25 -19 24 Nay 2004 A ]

N- (3, 3- Di n8t hyl - 2- Grtl dRSriljhyyreaxeraest N EHET-C -dimerhyistybr2omiagdyls

1- Br onmopi nac oGS -Hazdy! -l-lggﬂll—idinécm%giaxﬂiﬁé conbined in 2 L of acetone

wi t h hexanet hyl enet etram ne” (154, 21 £ 1.1 rm;t%“él._l ecl%. The reaction

m xture was stirred-[Entidiek! imsthylethylogroxagolpjmethd Ithiak2rthigzalylldt@r ry was
filtered. Then{cihkteﬁ{yl)ﬁﬁ&?erm&c%&&ﬁﬁhewth ether (3 x 50 m.) and dried in
vacuo at 50 C overni ght

o provide 330 aﬁloyﬁ 100 9 _of _ :
N- (3, 3- di net hyl - 2- berderseny-NHasti et himstvidhidgrxehilBetbrittiel- Tont ai ning 7 %
hexanet hylenetwgd-6BIMApipertdiletarboxkmidel 7 M n (Phenonenex 5 pm C 18 colum 4.6

RIS TR RGNl e R
1- Am no- 3, 3- dhymbtythyB-dopiperiaaieearbukdimenl oride 0 ' NHp HC (CH-3 / vC

(R)-N-[5-[[[5-(1,1-dimethylethyl)-2-0xazolyl]Jmethyl]thio]-2-thiazolyl}-3-

piperidinecafboxamide; '
20 . (S)-N-[S-[[[S-(1,1-dimethylethyl);2-oxazolyl]methyl]thio]-z-thiazolyl]—3-
piperidinecarboxamide;

cis-4-amino-N-[5-[{[5;( 1,1-dimethylethyl)-2-oxazolyl]methyl]thio]-2-
thiazolyljcyclohexylcarboxamide; and

trans-4-amino-N-[5-[[[5-(1,1-dimethylethyl)-2-oxazolyl]methyi]thio]-2-

25 thiazolyl]cyclohexylcarboxamide; and '
pharmaceutically acceptable salts thereof.

The present invention also includes methods based upon the pharmacological
properties of the compounds of the invention. It should be noted that, in the context
of the methods of the present invention, the compounds of the inircntion, or

30-  compounds of formula I, refer to the free base, enantiomers, diastereomers as well as
pharmaceutically acceptable salts. Examples of such pharmaceutically acceptable
salts include, but are not limited to, hydrochloride, dihydrochtoride, sulfate,

-12-




N- (3, 3- Di net hyl - 2- but anonyl ) hexamet hyl enet et ram ni um brom de (400 g, 20
1.254 nol, 1 eq) was conbined in 2 L of ethanol with 12 N agqueous HO (439
m., 5.26 nol, 4.2 eq). The reaction mxture was stirred at 75 Cfor 1 h and
then allowed to cool to rt. The resulting slurry was filtered. The filtrate
was concentrated in vacuo and isopropyl alcohol was added. The sol ution was
filtered again. Addition of 1.2 L of ether caused the desired naterial to
precipitate fromsolution. The material was -20 24 May 2@dMayR0eded,
washed with ether (2 x 300 nL), and dried in vacuo at 50 C overnight to

R Ch or oacet yrtraate Al B0 pHeR ypicdafd sHE hibkbonfrAl! REPAE sl OTT 7 O =
O 1- A no- 3, 3qedifaed, aleaid; &ustammnmuommbmma@nq iogere séthAlsg lraéwi mol , 1

eq) was dissolved in r Ehglenyl am ne (301
nL, 2.16 )o n® S“Efcgméﬁf“alﬁé‘emdﬁaé’of lqu%g 6y c‘ﬁf‘éﬁ%ﬁi@g Fehl ori de (75.7
m., 0.450 noi sulfﬂ;mcEm&Qi):eticm:ﬁMHE@chOQHZQm,ZOluW@Ifoégl?F@Ia‘*%"aé‘lo\’:ﬁ‘lg was
stirred at - ( ths Ak ewed by 175
nL of concént?tg‘?’f—:& gHCfmtcfH’é“’ ri.g;g%‘%ég%{e ggémﬁtzg a\/\%g%gcg sgﬁéggcgnd time wth
1h75 L of éo %@W&uﬁ;ﬁflude&m@nﬁ%mwMﬂl@gmﬂn@‘ml’s ?Mt;éﬂs‘:g:ﬁ‘érsor ganl1 25 -
phase was dried over Naz MAQUAoR, PhirPaddumudiide

g (93.8 % of gr{ﬁ*b"m 81 &“BPPQ{'W""&%{OH-LSEH%E a“*‘ﬂy og, B RIPLC R T 22 27
i n (Phenoneneocef,ﬁaulet mtebﬁ:oumbunda ofifognta Emanpg fomrpedgp ‘hﬁ‘éﬁé‘d’ﬂ%ﬁ hethEhol over 4
m nut es cont ai nLn r t405-4udh B9 calBh Ak rhddgesaim; 220 nn) .
70 D. 5-t-But §/‘ld Hﬁass“‘ Q’[aﬁﬁﬁg‘g'a?o 1@95%“15& ClB13C 00 . e _

N- Chl or oacer y breaniabiseosugh &xﬂq:mwwlmmn%mb&w ng. $abpypgings. apd QU ) 1 25
eq) vas comdl ned, wht A RNSPIAMSONKERLAL e 202 N, 28109 mol, 3 eq)

under Nz. The®eHCtion m xture was heat ed at 105 | %] rg xture was
cooled to rt and tHercompaeyndneacsordingio ﬂ“’sn"l%@“‘!?fhaf’%@amﬁfg Ogig?| RLRE l5"Hase was

extracted wit htgrmar GELopBund?lof forradha Mie imiitbrs(of lprolein hhsas Rckassb) nl, ).
The organic extracts were washed W|th waéf%ﬁqu%g 3dk§4 x 11L1)
whi ch was back}’@wtdpmlﬂwk@éﬁ?éﬁ%ks)t@h’?‘? 4eat© he of gani ¢

phases werg cQpi, @@g,aﬂm@a@edh%&m @o&tydﬁraisedfoaqued)m cNa:leﬁﬂ)B:‘t(eslsffulnn)

foll owed by saturated aqueous r 04, and
concent r at.ed |tthb%{éR)’d3ftPHﬂ'&?’%‘é’e§a SWC%?Slcagéfﬁé"d ea?é@tagﬁfﬁgr was distilled

under hi gh vacynmidds iiase ahPcapdiOvaissitar disesse. Phese {cdpodqds afay also be

5-t-butyl -2-chl oronet hyl oxazol e. C . . .
Y useful in the t%(aatment of toplcar'anla systemic fungal infections.

More specifically, the compounds of formula 1 are use'ful in the treatment of a
70 variety of cancers, including (but not limited to) the following:
-carcinoma, including that of the bladder, breast, colon, kidney,
liver, lung, ovary, pancreas, stomach, cervix, thyroid, prostate, and skin;
;hematopoietic tumors of lymphoid lineage, including acute
lymphocytic leukemia, B-cell lymphoma, and Burkett's lymphoma; |
25 -hematopoietic tumors of myeloid lineage, including acute and
chronic myelogenous leukemias and promyelocytic leukemia;
-tumors of mesenchymal origin, including fibrosarcoma and
rhabdomyosarcoma; and
-other tumors, including melanoma, seminoma, teratocarcinoma,
30 osteosarcomna, neuroblastoma and glioma.
Due to the key role of cdks in the regulation of cellular proliferation in

general, inhibitors could act as reversible cytostatic agents which may be useful in the

-13-



R T=3.62 m n (Phenonenex 5 pm C18 colum 4.6 x 50 mm 10-90 % aqueous

nmet hanol over 4 mnutes containing 0.2 % phosphoric acid, 4 nL/mn,
nonitoring at 220 nm. io Alternate nmethod using Burgess' reagent: As an
alternative, s-t-butyl-2-chloromethyl oxazol e nay be prepared by reaction of
a suitable chloroamde with 2 eq of Burgess' salt in tetrahydrofuran. E.
5-t-Butyl -2-(5-thioureanet hyl )oxazole I's ~S NH | ~H313~ / ~O NH2

5-t-Butyl - 2-chl oronet hyl oxazole ( 1.77 g, 10.2 nmol) LO2 eq?4Wday8836|ned
with thiourea (0.76 g, 9.98 mmol, | eq) under Nz in 10 nL of absolute

et hanol. The 20 reaction mxture was heated at reflux for | .s h. The

m xture was cHettmentohapydisasy PERSAE erhighdeateres sbnorpalellulpr prohifetipe $-8of t he

resul g or Uy TR Shialis idhb i i e S0 i, 232 9 (93 9

of 5-t-butyl-2-(s-thioureanethyl)oxazol e m n (Phenonenex 5
pm C18 col urmslemerulonsphriif restenosin fallpwing aBeiSPIARY PrafdeAu!as srserys hypeitieric

contai ni ng 0. gca/?d?ﬁmhﬂmhrﬁm%bdooﬂl diiehds Hansﬁﬁﬂhﬁd?xrrbjeﬂloﬂtangﬁ $éfls,nm ; ~H
NVR (d-DMSO): b 9.48(s, 3H), 6. S(S,IH) 4.73 (s, 2H), ﬁ s, 9H). -22
24 May 2004 Fand endotoxic shock.

2- Am no- 5-[[[5-(1, éorﬂ?cﬂiﬁ&iﬁf'f hbﬁ'i)ma?m%%éﬁieﬂlhﬁ%& hyﬂﬁubm}h%amkﬁ S5N
| CH7) 3C (J N 5-t-But

thloure é ﬁﬁ%fZO|elg% g , 5 mol, 1 eq)
was added to ﬁ‘s?ﬁs%laﬁlf‘éggﬁ?‘edl\‘l’é(@? TEesnpll ‘SF at S IBIVEG B%at er (10 nl),
toluene ( 10 phosphoriidtidrdfmaulpadtyih QrBwIRheAN 137 B89 (19950, 0. 086 mmol, 0. 017
eq). 5-Brono-2= a nothlgwgle hydr obr om de %gﬁp %, 5 nmol ,. #?eq% was added
and the reaction dormyifa ] may alsp agtas finlybitply of ofher BRRAINKINESy & WS
di | uted witbh wgf, protaniingset; B&L, &ﬁlﬂ I\@EKWM:&P kinhde, EGRydcefaore PBGE recdpter, Or gani ¢
extracts mere shed wat er , ed, over nd
concent r at ed Vﬁﬁqﬁ%rm%léqﬁff% w&"el ‘&“as? jséc &% V”F;HEI find Ick, and MRS B
2-ami no-5[ [ ( 5u(tl;e freAmem tol yikeatda wkspeizted with othyt ﬂrneinheyrla]seshl o] t hi azole. HPLC
86.3 %at 2.75 mn &Phen ex %
aqueous et hanol o UPPY 4‘“%%?’3%’?3 I&ﬁf’éﬁﬁcﬁﬁr '8" %{TQ},O B‘%‘s S pHo % fie ri.ngﬁajtﬁel?4 AL/ min,
noni tori ng at d2#0presdss critidabfor MI(mp&)ent &d&oﬁli‘os(ta)s Blﬂ)zganﬁmsw (s, IH)
5.40 (br s,
N-[5-[[[5-C1, qupéﬂ%ﬁé’f’w("ﬁ%% "ﬁ;‘% iputs Sigibe bitn ﬁ% j s SV Aemeg eSS v
4- plperldlnecébbpummhdé&mnﬂhlQBHEHMQOmnyNPWG@ﬂnﬁwbyﬂﬁﬂ@tﬁyh@ambmdl|nide
hydrochloride (1 7 QFQ 5038 8nthDs @l Of
2-am no- 5-[ [ [ 5(. ? r%qufh“%‘ﬁ Jlaﬁesgﬁ &1%)5?(&3%&]??'] ﬁg‘f h ?? EEI: % t hISaZO| e (9.6 Q)
35,6 mol , ém)‘tlcumrlu;; lbmnqj)hputad beo fojlicular lymphomas, carcmomas with p53
mutations, hormone dependent tumars of the breast, prostate and ovary, and
20  precancerous lesions such as familial adenomatous polyposis), viral infections
(including, but not limited to, herpesvirus, poxvirus, Epstein-Barr virus, Sindbis virus
and adenovirus), autoimmune diseases (including, but not limited to, systemic lupus,
erythematosus, immune mediated glomerulonephritis, rheumatoid arthritis, psoriasis,
inflammatory bowel diseases, and autoimmune diabetes mellitus), neurodegenerative
25  disorders (including, but not limit.ed to, Alzheimer's disease, AIDS-related dementia,
" Parkinson’s disease, amyotrophic lateral sclerosis, retinitis pigmentosa, spinal
muscular atrophy and cerebellar degeneration), AIDS, myelodysplastic Syndromes?
aplastic anemia, ischemic injury associated myocardial infarctions, stroke and
reperfusion injury, arrhythmia, atherosclerosis, toxin-induced or alcohol induced liver
30 diseases, hematological diseases (including, but not limited to, chronic anemia and

aplastic anemia), degenerative diseases of the musculoskeletal system (including, but
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25 isonipecotic acid ( 12.6 g, 55 mmol, 1.5 eq), 4-(dinethylam no)pyridine
(2 g, 16 mol, 0.45 eq), N, N-dinethylformam de (36 nL) and CHzCl x (100 mi).
The clear -23 24 May 2004 reaction m xture becanme cloudy as it was
stirred at rt for 3.5 h. Water (300 nlL) and ethyl acetate (200 niL) were
added and the resulting precipitate was filtered off. The filtrate was
extracted with ethyl acetate. The organic extracts were dried over 50,
and concentrated in vacuo to provide a yellow solid which waé MayBPedd with
the 5 precipitate. The solid was boiled in a m xture of ethanol, acetone,
and water for 20 et hanol / wat er
m xture, and" (H%"mmjgb OOJQ@OE%E&? otljJ1%%%%’?%?%@%@?3‘“%&@?%&) as a white
solid. A rragﬂbxbsls,aildltyplssalqrvseﬁdkldmrﬂeﬂﬁsﬁebﬂn@)FaDFﬁePa'BOC- coupl ed internediate
(20,2 g) in 200 nL of 0 WaSm eous then a

sol ution of 4N HCl Iflﬁd ?%lkglge%g'a %g?adymds%%ﬂgﬁggc Gas was evol ved
and a preci ptheatothefapy ihiced aldpeeia, aherr@mbmww@sced thrqrbocypoRspia, HPLC i ndi cat ed
the react |on uas @By tndabel IARBBAE! & mubdilid | R redblchiGlt chetnalieipgne (10 )

was i ntroduce e reaction mxture was stirred at 6 1 hr

fol l owed by insueadtaioppeis. e foanwa/dsompgpnd. is wef%hhuwb‘sﬁ“maaﬂ’cg i e ﬁL’T of 4N HC

in di oxane W@ﬁaﬁx@nﬂ?ﬁneﬂpﬁcﬁQﬁaée?%&txh&ﬁdﬁbe&:uﬂ&pﬁttrred at 45 C for 6 hr. The
resultant is heavy suspension was stirred at room:t eratglﬂgnovernl ght

then cooled in an |B@B&Fﬁ°%ﬁﬂ°f§§§m"§t‘@a"§db§(’)‘6ﬁdd'i‘§ PHHAE &S ution (200

m.) was added; (ARerRamRNR YRGS FHdrah&gthHapy 3Ottt dyeRtatid i1l chamic suspensi on
becane honobgeneous then forned a lig H%kj gﬁﬁ& on. The. Il%nt suspensi on was

treated wiot hagend ipgludieg, byt f@bﬂf‘lﬁ?ﬁ‘l‘ﬁéﬂ"ﬁ@ AneRgenty "EO or 20 ni nutes,

and dil uted VidupidhbokQhRY Rtz LRhtdYhti-m2@balties, idipbylbtgaimaae was separ at ed
and extracted W|th chloroform (.2 x Z00 %‘%ﬂ gThe or am csnt\p/%re conbi ned,

washed with BRHGFEPIAStEGERIE) 2 ORQiSUNFrese Il MAOKnETS um sul f at e) |
and concent r@la@ﬂumﬂo&aﬁmﬂtcemgkm tHolygitdl ospect naddxﬂﬁh,egrq\ehﬁmbnwl id was

di | ved % et h I mL
PRSI N G Mk AT TR e S

resul t antssoljjkgd. was 25 col | ected, washed with 1: 1 et.hanol /water, and dried
at SO C under vacuum over ht to h

N-[5-[[ (S (1, 1-di e ‘ﬂ%‘}ﬁ)“'?e’%%a it Which ma 1°?ﬁ’i°°f“bé“a"?n‘§%‘|§|] 4pi perl d
i necar boxani demasa Bcontpotireis sbﬁnsdm(eh@:rﬂncgudcn’gptmmot tpgitadjto, thec/ MS: 381 (MkH]!
HPLC: H >99 %.at 1 A0 bitBRycli; @9 aqueous
met hanol over®® Wﬁu éasmn\c?’ont al rfltésv xgé??ng;e Y mn&gfcllﬁé aci d, %f i/ m n) 30

moni t ori ng atcyﬁﬁcﬁcmr@clcosn&es the mmyhezo@hllm%c h"r%i?‘?dd‘f?

(t)-N-1S %011 cgu%g%l: QX%@} Q%l-néta?e 1%@&(9‘1: ¥1Hl fﬂ%tpbdﬂphfflh*dilns 2Pamcluar

thiazolvl-3-pip oxXam - but oxycar bonyl - ni pecoti c
acid 10 Ni peaoembrrmf thps¢ ¢lageggncluds, f@nmampe E%ﬁh‘a%@ls dacgiRifbridd with 10 ni of

di oxane, D|2- tm‘rsgt[mxll mdne l acflt (dgsglo 19b g\@tﬁﬁ 117@”51-rér9b|§ﬂ4 AN-M aqueous NaCH

(1 eq). ona mmol, 1.5 eq) was added and the
reaction ni xtbmﬁom&bd:@l.stdetqcerm'atepheu'le?véY-mtghitﬂyl"Fﬁ’em?‘ ¢areARYi xt ure was

trated % t
a0l 0 was addolf e KisArd RIRFANPa060 (R ¢RRhadls, MO UREPSLS 100 nh)

The organis eitsrpateed hereie by rqfedlceﬂsremla@ﬂ@ﬁth)ﬂ F#TP@\“@d’a'E‘ﬁ?"SUﬂﬁ‘”g"iepl ca gel,

and concentr at e‘gﬂé’g/ zﬁg egm];p&e g&ﬁ@ggré@m,mcr y&{eg l'ized from et hyI

acetate and h& ﬁ £ 05){%\; bonyl 20
ni pecoti ¢ aci deseyepottitring &, desbiygpothitpne B, [1S-[1R*3R¥(E),7R 10 IR

165*1}-7,1 1-dihydroxy-8,8,10,12,16-pentamiethyl-3-[ 1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl]-4-aza-17-oxabicyclo[14.1 .OJheptadecane-5,9-dione (disclosed in
30 WO 99/02514), [1S-[1R*,3R*(E),7R*,108*,1 IR*,12R*,165*]}-3-{2-[2-
(aminomethyl)—4-thiazolyl]—l-methylethenyl]-‘f,l 1-dihydroxy-8,8,10,12,16-
pentamethyi-4,17-dioxabicyclo[14.1 .0]beptadecane-5,9-dione (disclosed in USSN
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-25 24 May 2004 B.

(t)-N[5-[[(5-(1, 1-D et hyl et hyl ) - 2- oxazol yl Jmet hyl ] t hi 0J-2

t hi azol yl ] - (N-t-but oxycarbonyl ) - 3- pi peri di necar boxam de 5

1- ( 3- Di net hyl am nopr opyl ) =3- et hyl car bodi i m de hydrochl oride (383 ng, 2
mmol, 2 eq) was added to a m xture of

2-am no-5-[[[5-(1, 1-di net hyl et hyl ) - 2oxazol yl ] met hyl ]t hi o] t hi azol e 8270 ny,
1 mol, 1 eq), N-t-butoxycarbonyl-nipecotic acid (344 ng, 129 Mapi2004. 5
eq), 4-(dinethylamno)pyridine (61 ng, 0.5 nmol, 0.5 eq))

N, N-di net hyl formam de (1 nL) and CHzCl Z (6 mL). The reaction m xture was 10
stirred at rtO%y16,48] Sled onTFiebrariyyl[7 23009 avhich isigcomorated bangin by efesepee was added,

and the react @QQIDW%ﬁ&GQCi%nﬁiB&Q{/?% E%m%d)b)raq, émmohé;ﬁm%mu xate

N-t - but oxycar bonyl’-ni pecoti c acl { riethyl amne (0.28 nL) and
| - (3- di net hy| methemerine pighlpremethgtraxate HoIMYFINdS PRYFEPBY. GriwgeouBE6-ng) were

added. After &l EabfR AARINM@RbRBIE. Y&dphydehxid snal
4- (di met hyl amﬂjrelljg %?@PE%J g al\i N-di me}tnhyl for mamb,de? yﬁ% txri et hyl am ne and

starting ati dredepryllawgisdierrriivesiuch eripPYfe. ciRpsiderhpspaate GUBRIAPSHISt at rt. The

resul ting bl agkip8MdntinBRsti@SviftirkstiteS Rutdhilifie, Saddesing, Rilradfild SO $heNAEICO3 and
extracted with Ch. The organic extracts were dried, concentrated in

vacuo, and puPther usfubgnti-tagess agenisoruetBRYRsFeLA cambiptiengwth 18 yting with a
?{ ?d:\f{'g ?]E [ gé)?ﬂp%ﬁm}%to?me pREEit Alvention iNAIR RS afe AoflimNedds, edtPafnudBnel 83 %) of
- - -, ) o . . . . .

di met hyl et hy| Bt aaplatingryelaphasphamide. bleemyein, tamaxifen. ifosamide, ox v car bonyl ) - 3p
i( p)er :\fll[ g efﬂ gﬁ%é m{sl% _hé)@mﬁt ﬁhﬁ@tl\‘l&rﬂjzlﬁi‘é&)ﬁa,%?thn:aﬂin, i@s;}trelxgte,ht_rimetrezxate, :

t)- - -(1,1-D pet et - 2-0Xaz et t ni - .
t hi azol yl ] - 3- AHOR3iRf: h@é%%%%a%f%}ap@@e%%%-@ ‘Hpﬂgfaf‘dﬁ"%ld"ﬁi‘ﬁ‘“!’%_ . 24
?/Hgl 20([)4 0 flutamide, leuproliﬁie,l pyriﬁolTenzoindole derilvatilves, inter:]'felrons, hinterlcukins',hand thcl -

t)-N-[5- 5-(1,1-D.oet et - 2-0xazol yl 1 me thi o].-2-thiazolyl]-(N-t
but oxycar bonyf'&“’-‘ 30 p ‘é%ﬁﬁ%‘&%%é&é&?‘ﬁ@“‘('ﬁé%hﬁb% B/"T‘J’A“?ﬁ% matgn ¥y was
di ssol ved i n thhititosfof ki€ Proteifi irhnsfivase achtas hoseoleskribad imll).Sv@8l 1:028ed, and the
m xture was stirred at. rt for .20 m.n. .The,react.i op..m . oncentrat ed
in vacuo dRd ﬁ'é‘l]?"rgéolgfy‘éﬁe\ﬂistsﬁmsagf Py aﬁ%ﬁ“@%ﬁ%‘%ﬁﬂ@&éﬁﬂﬁlﬁ)ﬁ@ 2% %ﬁ ting
m xture was ektr? apkifid amitiodiestany inodaletbatof pS3Timmsagtivaiionc extracts were dri ed
over Na2SCa, concentgfat L.V 3@ | hyl acetate
to provide t42 ny (ég%b}(fagtffﬁ%?gfﬁ%F%g&a}}{%ﬁ“’%ﬁgsziﬁﬁg}&%
1, 1- di met hyl etérgpounds-of sy bertipnravithip] the dosage range AesariesidybclowHail therather necar boxam
ide as a whit o ; ' Y “ompoudlsfi 0 (YMC SS
ODS col um 4, gh;ﬁ(ﬂg%g%h@%ggég%%%@%gagf ﬂrn‘egieﬁg_gr\%%JPg%ef 35101% nut gg cont ai ni ng
0.2 % phos®hofermulad imay be UMIsmmmifﬂlmn B 9rdey, with srmevmagHjcanceserpytooxs
Preparation o ~i= =D I el PR ad! 15- (1, 1-di net hyl et hyl )-2t5

p %%c%h%}eé % Pgrfl?h;%q fw\/ I }19)?%.11)2159{?051_5&3: ( y yl)

~oxazol vl | net I azo 4-oi per| di necar boxamn de ,
: The present invention zlso provides pharmaceutical compositions which

comprise 2 compound of this invention and a pharmaceutically acceptable carrier. It
should be noted that, in the context of the pharmaceutical compaositions of the present
25  invention, the compounds of the invention, or compounds of formula ], refer to the
free base, enantiomers, diastercomers as well as pharmaceutically acceptable salts.
Examples of such pharmaceutically acceptable salts include, but are not limited to,
hydrochloride, dihydrochioride, sulfate, trifluoroacetate, mixture of trifluoroacetate
and hydrochloride, tartarate, fumarate, succinate, maleate, citrate, methanesulfonate,
30  bromate and iodate salts. Also inctuded are salts formed with other organic and
inorganic acids such as hydroxyméthane sulfonic acid, acetic acid, benzenesulfonic

acid, toluenesulfonic acid and various others, e.g., nitrates, phosphates, borates,
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N-{5-[[[5-(1, 1- D nmet hyl et hyl ~2- oxazol yl ] met hyl ]t hi o] - 2-t hi azol yl ] -420

pi peri di necarboxam de (66 ng) 0.17 mml, 1 eq) was conbined with

gl yceral dehyde (69 ng, 0.77 mmol, 4.5 ev, sodiumtriacetoxyborohydride (
163 nmg, 0.77 mmol, 4.5 eq) and 1, 2-di chl oroethane (4 nmL). The resulting
suspension was stirred at rt for 4 h. Methanol (1 nL) was added and the
reaction mxture was stirred at rt overnight, concentrated in vacuo and
purified by preparative HPLC to provide 69 ng (59 % of 25 @u)May @204

3-di hydroxypropyl)-N-[5-[[[5-(1, 1-di net hyl et hyl ) - 2- oxazol yl ] met hyI]thi al 2-t
hi azol yl ] - 4- pl rl di 0 e tmess@msducwsméﬁ& forivis ko ~; HPLC:
100 at 3.06 Q%%%Sé§§1%%§§®X 50 nm ﬁl %a us met hanol
over 4 ninut esfeltmmlantmmg wdﬂla%fsmf)ﬁéfrh%fﬁb?’ﬁmpl& B hitoring at
220 tun). _27 il haRALEE !;a(llﬁloﬂfompounds of
N-[5-[[[5-(1, T“Eia‘“?‘hs |etﬁ‘%ﬁf"‘3 -oxaézegl f)rret% [ thiol -2thi %‘&4 ybl-1-(1-neth
yt et hyl - 4- pi pé]mdiarimbbmm wish gkali mEi"Fuf/‘f“hfs %/c’f “Hh?ﬂ\??%'f’h@"? A pi peri di ne
car boxyl at Col.e(al,r{élla&rp gmgnchlamamam Ahgnedidmorganidsesothasl eq) was

conmbi ned with ace

or ohydri de
(10.5 g, 50 ndmbrqloi&x}ﬂa@tﬂl)? 1&%&"1‘“2’61”é‘ﬂPgﬂ‘g%ﬁsﬂ%‘ﬂéhqu‘ﬁ'@"ﬂ%)"m%%ﬁggﬁgct i on
m xture was Staé&,gﬁglea&sxﬁéanﬁ%el&@ h. Saturated aqueous NaHCO3 was added, and

the m xture xtracted with CHzCl Z.. Th edrled)
filtered through a sTicipRanTgesutipal QOmBAHoRY %&gn[? '{“g%l‘%ﬁ({ ?ggy\s/ﬁé!\(‘:%g to provide

3.72 g (93 % B .fa,ﬁée%}{é orkndre phdiidulitpydckpidblpaddiiond iinmedient(Bonsh 3t e as a

colorlessllqw B. 1-(1-Methy] d 20 co, H
N -28 24 Naylnze@hvhaf%w‘"&l‘"e 'aﬁ%gfﬁ‘ff)béﬂﬁgfg%"hgl‘#gﬁsﬁ@g’g aloi@? gfde (3.6 g,
18 mml, 1 eq)pdfs. mmnqﬁdnwahmcwomumswunmv@eom@:awrawerﬂo 4 g, 33
mol, 1.8 eq) 1n a m Xt“r@,%lfl}lpgg}Lh&mﬁﬁhﬂm‘éﬁL&u&é‘ itHap&itoRhinanol . The

e

m xture was hesllPr aprener reaction m xture was concentrat ed
in vacuo and qhi,dﬂaaéouéglredlallﬁ)dmbncdfromtﬁladmmmmnum carbonate (6.9 g, 87
mol , 4.8 eq) was added ort QRGE 41Qhis Mvditibhenavwds Stirred at
rt overnight. The ni X?F “\%a ech e P%P%ﬂ%sh di ato?rageﬁl us earth,
concent rat ef) uAfhibtyed for exaeple.tin the rf@m of ¢ablgtsior Gapsples o0gs sgrutions or
1- (1rmet hyl et hyl) - 4-pi peridi ne QCtAris &cm&et:meﬁlydseato C.
N[ 5-[[[5- (1, 1SUERCH§5'By$b'{“ﬁ°TSr %ﬁ‘g'go yﬁ‘rlre thyl ] thio] - 2-thi azol y| I

1- met hyl et hysthdediapospand clirmstemsh,aos btiepsing 38“ s such as magnestum stea ©

1- (
L- (- D met hy! an Dops SRibd by ShiMdALARGH WGaplidbes asdiliosinis ifdudd g, 5. 2

mol, 2 e wa¥ ure of

1, 1- di met ﬂiu et hytbéeaﬁdxmeﬂagch] Hﬁtehyqqewﬁseimﬁl%ﬁ aﬁe[é) %’o‘ ‘(7"’5‘ adginstalioh ) 1 eq)
1-(1-neth Ieth rw& rahd dded/Gn addiGomdswretshing1. 5 e

4~ i ety P P P e ey O Ny o o e
(2.6 nL) and Chmrma(umna apdnys mmhbs aﬂéféld? thg;pral cormposil orin

intraperitoneal, subcutaneous ‘and intravenous use, sterile solutions of the active

ingredient(s) are usually employed, and the pH of the solutions should be suitably
adjusted and buffered. For intravenous use, the total concentration of the solute(s)

25 should be controlled in order to render the preparation isotonic.
Daily dosages for human administration of the compounds of this invention
will normally be determined by the prescribing physician with the dosages generally
varying according to the age, weight, route of administration, and response of the
individual patient, as well as the severity of the patient’s symptoms. A formula I
compound of this invention is preferably administered to bumans in an amount from
about 0.001 mg/kg of body weight to about 100 mg/kg of body weight per day, more

preferably from about 0.01 mg/kg of body weight to about 50 mg/kg of body weight

30
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20 m xture was stirred at rt for 1 h, diluted with 30 nL of water and
extracted with ethyl . acetate (2 x 70 nL). The organic extracts were dried
over Nai SCa, concentrated in vacuo, and purified by flash chronat ography on
silica gel eluting with a gradient of 510 %triethylam ne in ethyl acetate.
The material was recrystallized fromethanol arid water to provide 0.93 g
(85 9% of N[5-[[[5-(1,1-dinmethylethyl)-2-oxazolyl] 25

met hyl ]t hi o] - 2-t hi azol yl ] - 1- (1- et hyl et hyl ) - 4- pi peri di necar [2dxday @04s a
yell owi sh solid Ms: 423 [M+H] °; HPLC. 100 % at 3.15 min (YMC SS ODS col um
4.6 x 50 mm 10-90 % aqueou t hanol over 4 m nutes containing 0.2 %
phosphoric aciR§f ‘?"ﬂ W/"g}?shﬁfeéﬁgﬁftfm?@“hqj ks phyody. weight toapos0mefker Exanpl e
5 Preparation drfody weight per day.

1- Cycl opr opyl - N- g [ [%5- (1, 1-di net hvl et hvl | - 2oxazol yl | et hyl | t hi ol - 2-t hi azo
| yl'| -4-0i neridi necarboxam de A. ¢de2/yé te- Xsspy peri di ne carboxylic acid
CO=H HJ to Ethyl isonipecotate (1.57 g, 10 mml, 1 eg).was conbined with

(( 1et hoxycykl opt np§PFEX§HtRi %ngﬁ?“"é‘?l%"éﬁéet?rg’.’“fd@’ "gﬁ‘g‘%ﬁ?ﬁlﬂ,‘e 5 eq) in 100 nL

of methanol. Ageilaidf bf3ZFind Hidone HHO THIRotiod Bor2Rled 3PSH g,Pi;ﬁﬁHb@Js si eves
were added. After 30 min at rt, sodiumtriacetoxyborohydride (2.5 g, 40

tnnol, 4 eq) vixereaadiedTcde?, 25 ae basuloyimecerpisiedDRT grdingls 1 vngdistare Bl 65 C

overnight. The_reacti ) Xt ur ) I an (20 s,.added. The

Tt ur o was o PPREGEY Mihdinh'al BB IAR RIE AR AT ket pBEGR . “oar ¢ .

The di at omaceouk! By 8.0 msiVgdiow v BEETAahHInM D). f THetreaati@swawer e

conbi ned, concen ra&)eg ioe vacuo, dilyted wt vv?]%er,,_and eoﬁract ed with

ethyl acet 3 e.nehaeqptgntdormpigpiesangdhen sippped by the 4ddition ¢f ¢id ough a silica

%ﬁ! pad, 20 ?ﬂﬁctﬂ&ﬂ&eﬂﬂ_io@:fj(ﬂ@_ﬁ)ﬁoé/ﬂﬁl@oﬂcﬁnt?ﬁ&%ﬂgﬁ‘V?arﬁliﬁcﬂfateﬂ@hﬁt?fgss Iilgui d.
is material was conhined wit ariu octa te (5.7 g,

o, 1 6 o s i e v Tvedra ot GFCARTHeSHAR O5EEONSER Tho

m xture was heRiclesld Bilterafate@diodrsal hdtvestehand da diltere werd colimted onmBackardcent r at ed

in vacuo and dil ute i th, 38 nm. wat er nj carbonat e . ) was

added porti on\clid."é’g‘"ﬁﬂag\‘ntwﬁﬂ l'ﬂ‘é’ﬂé‘f'lr’tgku%g‘mgfef %a&%v%%r er%fq%a?} ag004 f or

2 h. The mxt uys., Wasl.X,i/l 4faTebidlat Rivokeptistgh 4, O946q(UI%9 1@,anddnporatedby ng Wit h

wat er. The fi Irteé%tnevgﬁ washed with ethyl acetate. Concentration of the

aqueous phase provide '?Z 56 g (92 % of |-cycl opropyl-4-piperidine

carboxylic acid as a hygroscopi ¢aiivefin E3ihske ABsayl- Cvcl opropyl - N-(5-[ (
[5-(1, 1-di met hyl et hyl ) - 2- oxazol yT_J _ o _ .
met hyl ]t hi o] - 2- t hi adéfoyrlin B kishssaef ity veas detpaniead;by anaqitpring the jgcorporation

20 of 32P into the retinoblastoma protein. The reaction consisted of 2.5 ng baculovirus

expressed GST-cdk2/cyclin E, 500 ng bacterially produced GST-retinoblastoma

protein (aa 776-928), 0.2 uCi 32P y-ATP and 25 uM ATP in kinase buffer (50 mM
Hepes, pH 8.0, 10 mM MgClz, S mM EGTA, 2 mM DTT). The reaction was
incubated at 30 °C for 30 minutes and then stopped by the addition of cold

25  trichloroacetic acid (TCA) to a final concentration of 15 % and incubated on ice for
20 minutes. The reaction was harvested onto GF/C unifilter plates (Packard) using a
Packard Filtermate Universal harvester, and the filters were counted on a Packard

TopCount 96-well liguid scintillation counter,

30 cdk 4/cvelin D1 Kinase Activity

cdkd/cyclin D1 kinase activity was determined by monitoring the
incorporation of *?P in to the retinoblastoma protein. The reaction consisted of 165 ng

baculovirus expressed as GST-cdk4, 282 ng bacterially expressed as S-tag cyclin D1,
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(CHS)7C p O10 . 1-(3-D nethyl am nopropyl) - 3-et hyl carbodi i m de
hydrochloride (1.0 g, s.2 mmol) 2 eq) was added to a m xture of

2-am no-5-[[[5-(1, 1-di met hyl et hyl ) - 2oxazol yl ] net hyl Jthi o] t hi azole (0.7 g,
2.6 mol, 1 eq), 1-cyclopropyl-4-piperidine carboxylic acid (0.77 g, 3.9
mmol, |.s eq), 4-(dinethylamno)pyridine (0.16 g, 1.3 rtunol, 0.5 eq),

N, N-d| met hyl formam de (2.6 nL) and CHzZClz (7.8 tnL). The reaction ~5
mxture was stirred at rt for 1 h, diluted with water (30 n#)Mang004
extracted with ethyl acetate (2 x 70 nmL). The conbi ned organi c extracts
were dried ovgy anh HETSY Reditak aigshsh. 0. v@cidte y-and
purified by ff)gs"ﬁ %‘?@ﬁ@?&“gﬁ%ﬁhy onhi({%lia?%?gg fautl ng \DM t hﬂgl grYadl ent of
0-10 % tri et hyrRaad s uM!éTPhykma@ém&‘crdwmh’éHm@‘Wa@ 10eM Mefds aMM zed from

et hyl acetate and hexanes. t vi de 0 Ind ropyl zo
N-[5-[[[5-(1, &Gaﬁn%m%Pé?hﬁ'f 38'x°é‘zw ?‘fﬁ?‘]’ﬁf"g %‘“%ﬁ?%g yl ] - 0- pi peri di
necar boxam desteﬁ,e%ym 28diN&d oflcbld Miormanqamam]rcm HRLfmal qoocrnw@twﬂwg 13 mn
(YMC Ss ODS colum 4. % t # m nutes
cont ai ni ng5 0. % b%ﬁé%%ﬂ%‘%??@%’“%? ﬂ%t%@a%g%}?%srh?ﬁgﬁéd&Y@GFtun) zs -31
24 May 2004 ExanpdreldestPepadpisingn Padkald Fileriviate Universal harvester, and the

I S-(1.1-Di net hyl et hv A I ¥n douhiek 2- hvdr oxvet hv
Y- 4- i ner i di Hﬁi‘éf“ﬁ%ﬁ&ﬁ‘?‘%‘g n'&zf%ckaré ’i’?&d%\ﬂhzléeﬂbéﬁ fiqaid RGPk &

N-[5-[([5-(1, tca}mmemlc)msmaarzase)ymmmwnal% Sermany i Bnkley (1 0
N-[5-[[[5-(1, t0 ll3e c%mbﬂz@dyll 4pi perid
i necar boxam dg ? g(lv"%s%%k)r}rlnﬁg%fﬁghgﬂcmmto?FgléoIsvgkn - i

of N, Ndi netiby! tpmmnadepmmdh@oerobﬁhmtzaéﬂ%%mﬁ%’ﬁ m?f%%?‘s t hoxy) - t -
but yl di net hyl sil ane ng 9 m, 3.68 mml, 1 eq)) and NaHCO- were added and
the t 5 reactirg?f'rlﬁ r& was stirred at 50 C for 23 h. d@hl onal

2- (br omoet hoxy) - t binrshirdo facititatelafiuthen undegstagding pf e vepyigedne QA" PRe reacti on
mxture was stirr theGRR|JoSS iR tn[oaéspécxﬁﬂdetatsuo and
diluted with Ef“épeig%prg% tgdEhe regﬁl tam&ioa ;elou ﬁ@ ‘W @ g ct ed

Wi th ethyl aceteatof woscpms)of thpieveptiqaanpwld Bolbe '§““& % 8“8%"

concentratgd I B o\(% g@@xﬁur%ﬂbje{:ﬂ Bsheb¥efinb@mhneduinsmt ogr aphy on 20 Si I i ca
gel eIutlngvvl f gradi ent of 5 %triethylamne in ethyl acetate to
provide 1.7g (84 % of

N-[5-[[[5- (1, 1-di nethylethyl)-2- oxazo‘?—y-HErre!chyutm o] - 2-t hi azol yl ] - 1(2- di e
thyl-t- butylsHyIp.)@eHi h bf M| H Hhj pthybr2raxazol thdithiglzzsol i d. ME:
539 [MtH]'; HPLC. 98 % at 4.1 i 4.6 x 50 mm 10-90
aqueous met hanol over 4 m nu t .amﬂ.ﬁ ; rﬁﬁ‘ mgzZ‘)Nf)"dg];phorlc acid, 4
m../mn) 2% nonitoring at 220 nnm). -32

1-(2-di nmethyl -t-butylsilyl oxyet hyl') - 4- pi peri dl necar boxami d

s PN

NH

(CH3)C

25
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4 May 2004 B.
N[S-[[[5-(1, 1- D net hyl et hyn- 2- oxazol yl ] met hyl Jt hi o/ - 2-t hi azol yl ]
1- (2- hydr oxyet hyl ) - 4- pi peri di necar boxam de N-[5-[[[5-(
1, 1- O met hyl et hyl') - 2- oxazol yl ] met hyl ] t hi o] - 2-t hi azol yI ] -1 -(2di met hyl -t -buty
I

si |yl oxyet hyl) - 4-pi peridi necarboxam de (1.45 g, 2.7 mmol, 1 eq) was

di ssolved in 100 nL of acetonitrile and conbi ned with aqueous HF (48 %
aqueous, 2.5 mL). The reaction nmixture was stirred for 4 h 24 May 204
additional 2.5 nL of io0 aqueous HF was added, and the reaction m xture was
stirred overnight 4 Et Wl(aﬁﬁﬁhﬁﬁlgl- -b&&@loﬁslmemtﬁﬁéd&.ﬁﬁmnﬁmmuﬁdé\laHCO* (50
m.) were added. Additional solid NaHCO3 was added to nmake the m xture
basic. The m xture was extracted with ethyl acetate (2 x 50 nlL). The

organi c extracts were dried over NaZSOa, $iltered through a pad of silica
gel, and concentrated in vacuo. The resulfjing white solid was crystallized
i 5 fromethanol and water to provide 1 (59 %9 of N-[5-[[[S( i,

| - di net hyt et hyl ) -2oxazol yl ] methyl ]t ﬁéﬂc 2-t h} azol yI] 1- (2- hydroxyet hyl)-4-p
i peridi necarboxam de as a white solid M 8 MrH ' ; HPLC. 100 % at 3.05
mn (YMC SS ODS colum 4.6 x 50 nm 10- 90’|;( \DTous met hanol over 4 mnutes
containing 0.2 % phosphoric acid, 4 nLlm nonijjtoring at 220 nm. 2a -33

24 May 2004 Exanple 7 Preparation of NN
(R)-N-[5-[[[5-(1,1-Dirrethvlethyl)-2-oxazt§HN~]-méthyl]thio]-2thiazo|y|] 3-p p
eri di necar boxam de hvdrochtoride CHC' " S5 NvP..-" "NH HCO ( 313 A (R
and (S)-N-[5-[[[5-(1, 1-Di net hyl et hyl r Z- oxazol yl [ met hyl ] t hi 0]
2-thiazoiyd-(N-t- butoxycarbonyl) 3- pi peri di necarboxam' de I ’\‘~\ " S N 11\
Ol0

Y~ S N o~N~ . R N \Bm

(S> Y-(3- Di et hyl & ‘H‘BBFFB%?BF@?%?%% 'c(:a)r"bo §°“‘ e och offboste X€3.8 g) 20
mmol , 2 ec~ weith laeddadhtlencetmamite|t&.2dfg, 1. lmol 1 1 eq) The reactlon mixture was

2-am 5- t 2 7 0,
T rmon) 1 ectmQupephyB T 26 K} rERUA7 Qoo o SNl T Bk LB © L T O
ec~, N, N-di rre\trdsyédfmurmlmrcﬂbx §Qﬁ1h)'ax)d nared :r(}dz@a_tS()SO ontmxghﬂthermshdﬂti gn m xt ure
vas 1 8, bt A SRS BeRlpB Bl g oncent 2ed I
m., then 2 x cBEtahihitg'f%hexmwmﬂeteeamnadmmifeodﬁ imgol (Rhepomdiaz D8,

concent rat ed L1} 4ACH0.¢ £95 5Bl 1bIshSFadbiork aBlAnGIY. &/ PHAGL2BINGiRA o' |1 2 0°!

eluting with
02% phosphonc acnd 4 mL/min, monitoring at 220 nm).

15 B. 1-Amino-3,3-dimethyl-2-butanone hydrochloride

Q

)J\/NHz HCI

(CH3)3C

N—(3,3-Dimethyl—2-butanonyl)hexamethylenetetraminium bromide {400 g,

20 1.254 mol, 1 eq) was combined in 2 L of ethanol with 12 N aqueous HC] (439 mL,
5.26 mol, 4.2 eq). The reaction mixture was stirred at 75 °C for 1 b and then allowed
to cool to rt. The resulting sturry was filtered. The filtrate was concentrated in vacuo
and isopropyl alcohol was added. The solution was filtered again. Addition of .2 L of

ether caused the desired material to precipitate from solution. The material was
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a gradient of 50-100 % ethyl acetate in hexanes to provide 3.8 g (79 % of
a yellow solid. The enantioners were separated by chira! HPLC (Chiral Pak
AD 5 x 50 cm 20 p: eluent 10 % (0.1 %trieihylamne in isopropanol) in
hexanes; 45 nL/mn, detection at 254 nm loading 300 ng in 5 nL of

i sopropanol) to give each of the two optically pure isoners: 1.65 g of the
R isonmer and 1.65 g of the S isoner. B.

(R -N-[5-[[[5-(1, 1- Di met hyl et hyl ) - 2- oxazol yl ] met hyl ] t hi o] - 2 24 May 2004

t hi azol yl ] - 3- pi peri di necar boxam de hydrochloride N HC ~S S N (CH-hC O vpa
NH tp ~ N O ThierddRvash6®WRE cthér (PRB00 ALY, knddried }n BicdBatrsiiC ovdmigh)to was

di ssolved in 10 nl of Gz Trifluoroacefic acid was added, and
the mixture v%f%"'g‘ﬂgr“rl&?égt)")rc’{ 11"5‘?“"?2@81"5&}'{%&?%@“%Hég?cre@e{c diwgn m xture was
concentrated in vacuo and neutralized with t5 saturated aqueous NaHCO-. The

resulting mxture zvg‘ﬁé'ﬁé%%%%%lgﬂﬁ'l ?gﬁ?ﬁﬁ‘?ﬁ@w“’i’%“}e h. The organic

extracts were dri ed 1n vacuo to provide a
yel |l owi sh solid. The solid was dissolved in nmethanol and 1 eq of 1N aqueous
HC was added. The resulting solutign was |yophilized to pnvide 1 g (77 %

of ‘
(R-N[5[[(5-(1, 1-di net hyl ethyl)-}‘-L;g;z;ﬂH |]thi 0] -2-thiazolyl]-3-pip
eri dine 20 carboxam de hydroaqth;peci de a yfll low Solid. Ms: 381 [ MtH| ~;
HPLC. 100 % at 3,14 mn (YMC SS ODS colum 4.6 x 50 mm 10-90 % aqueous

met hanol over 4 mnutes containing 0.2 %ph8sphori c acid, 4 nL/mn,
nonitoring at 220 nm, -35 24 May 2004 Exanple 8 Preparation of

5)- N[ 5- 5- (1, 1- Di net.hyl et 1 2- i ' il | - 3-pi
0] i mecar bosan da-APPERHnFlethyLd bipedtR Rl diat (i8biok Bt Oaes? et A28 U |- 5B P
L65 g, 3.43 nwed dissdlvedjin 302 Ldif$3hCk eder ¥ 405 AC. Tfethglarde. (30% ink| 146 oacet i ¢
acid (6 ) vas addeds. afd Dot dherlas Sibdeqds ! basPhopeyeral hours.

The reacti'dn T8 cuo and neutraliz o Wth saturated
aqueous NaHCQey) idf I8 thE SECHICHY The rebwliingg shargy vass istinrasicht v toR1&iHipr 2hcet ate for |

h. The organi g ex ts wer ried ove in vacuo to
provi de a yel MG g‘;\%&rshwd’s a&r“lgf%@rfgbﬁglﬁéﬁp%ggm?%ﬁ%%%%. and 1 eq of
1IN aqueous HCphasewasuigthel a sEbandrigmiwithi 75 Isafl 10t% aqueonssHTlyandhhdni withd000 provi de
0.918 g (70 % . of . . d4i ¢
(S)-N-[5-[[] z@'&ﬁfﬂaﬁ’f'%‘f’ RUEPHE REASS a8 dried 28T 1T e RV P ?t;caf- P % z0l yI1-3 15
pi peri di nasar prx@sil fe26y 3 Ech)] diN-ddorascety|-{-amingv}. Sdimecthyl-Rputanme [ Mk H| ~;

HPLC. 100 % a ni Y| t10.963,90 % aqueous
met hanol overhﬁ“ﬁi]lﬁ‘ﬂ%@? &%hﬁg%%n%%;&"(%ﬁégp g'r's ?‘%Oamglh d, 4 nL/mn,

noni tori ng at ag2GustmiahanoFovarpmuts 2Budniepd2 & prosphofic acid, 4 mL/min,
cis-4-Amno-N-1 S 111 5ai£ . 1-.di net hyl et hyl | - 2- oaazol yl | net hyi | t hi ol - 2-t hi azol
vl I cvel ohexvi ESPEYRES o€ Wdr ochl ori de” and

traps-4Am no-N-|1 5-1115-(1.1-di nethvlethvll-2-oxazol vl nmethvlIthiol-2-thiazo

I VITcycl oflexyl car oxarg g, Y slemnRbiyiabliZ —S S\/NH - HCOl ~C HB-3C | 25
~N O -36 : ' '
N
o
{CH3):C (o)

N-Chloroacetyl-1-amino-3,3-dimethyl-2-butanone (180.13 g, 0.9398 mol, |
25  eq) was combined with phosphorus oxychloride (262 mL, 2.8109 mol, 3 eq) under Na.
The reaction mixture was heated at 105 °C for 1 h. The mixture was cooled to nt and

then quenched with 1.3 kg of ice. The aqueous phase was extracted with ethyl acetate
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24 May 2004 ,, NHZ ~~S S~.NH ' HCl (CH9)3C O~ "-N a A

4- (t-$ut oxycar bonyl am no) cycl ohexane carboxylic acid ~NH BOC HOZ (~~'C To a
solution of 2.86 g (20 nmol) of 4-am nocycl ohexane carboxylic acid in 40 ~
o nL of 0.5M aqueous NaCH solution, 20 nL of di oxane and 4 nL of
acetonitrile was added a total of 6.5 g (30 mvl ) of tBoc anhydride at room
tenperature. After 20 h, 100 nL of ethyl acetate and 100 nmL of (0 % aqueous
citric acid solution were introduced. The aqueous | ayer whi &4 Kay2084was
separated and extracted with three50 niL portions of ethyl acetate. The
organi ¢ phases were conbined, dried (sodiumls . sulfate) and concentrated
in vacuo to dilehem Xk @O(rﬂ.@STB@oerfnid:ﬂmdﬂs were washed with saturated aqueous .

L DUt 0y C 3t R B DM B BAANS SALPR Y TSkl 51 B8 B 55 O

4- (t - Sut oxy casrpmitydheses were-cbinbibed, [WaShe( lvith-saturseid ayleetslydEQ; GRGIDY Y| | 20
037 24 M Rt B R PRy eSOy, andtomediia ) 3¢ ©
4- ('t - but 0%y car banry kegivexohrows bkl Ehcanele catelpiakydsi distitiead whdertdgBvdoQumyat( 13 nmol )

of 2-am no-5-[.LbR-(1, 1-di h thyl.x- 20 ol .yl t hyl ]t higl.thiazole in 13
mL of N, N-di bh@l‘é%?%ﬁﬁ%gﬁ °ﬁ%“'§?é%‘t°{%‘§ﬁ°£'%§“’@)ﬁ/?%ﬁﬁ- J@J Rﬁ;s added 5.0 g
(26 Mol ) of K.TE36dmiibydcaiteaoP ueRYIs)cohaintyd €50 Rkl 10-00 seagaysikochl ori de at
roomtenperature. The reaction mxture was stirred overni ght and diluted
with 100 ni dregapkgver ‘{rﬂ@“&'aamgms tosp Bh%ﬁﬁ%’ﬁ'a"t Bl BRI OREA e wi ¢ h
two- 150 nL paroinmms of ethyl acetate: The conbi ned organi c phases were
dried (sodium sulfate) . the il.tered through a pad of silica gel. The
filtrate as concéﬁﬁ'@i‘fee'ae&ﬁévﬂﬂﬁ “fgfssaf‘faé??f"an orange solid. The crude

mat eri al was Asmnra@enysess-l-burgd-¢fsrofemylbaazole maly be gicpgred by reaction of a
4-(t-butoxycar Lam no) - N-[s-Ttfo-(1.,.1dimethyl ethyl)-2-oxazolyl]nmethyl]th
io]-2-thi azoIS§/‘1 %Eyyccl?ﬁ’ 6%33%%;1 \E'éé %8&%’#?‘5 ességgg‘nyeetfa}%d\?vo@o id. The nother |iquors
were al so concentrated in-vacuo to give additional ,

4- (t-but oxycar bonyl am non- N § 5 [[.[5- - i yl et hyl)-2-oxazol yl ] methyl ]t
hi n] - 2t hi azol yI]c3¥féI oh%%?‘@ggg%'&}g%‘?' éﬂ‘ﬁé‘ygb‘%rgéa'gn solid. is C

ci s-4- AmiBo-N-[5-[[[5- (1, 1-di net hyl et hyl ) - 2- oxazol yl ] met hyl ]t hi o] - 2t hi azol y

| ] cycl ohexyl car boxam de hydr ochl or jdenand
trans-4- Am no- N(5-[[[5- (1, 1-di et Wyl etayl ) - 2- oxazol yl ] met hyi jt hi o] - 2-t hi azo

| yl'] cycl ohexyl car boxam de hydr och] ori HKS NH' HCl (CH3)3C O ~N
O,,NHZ ~~S S~NH ~ HCl (CHgmHdLe O ~ g

NHy

5-t-Butyl-2-chloromethyloxazole {1.77 g, 10.2 mmol, 1.02 eq)' was combined
with thiourea (0.76 g, 9.98 mmol, 1 eq) under N; in 10 mL of absolute ethanol. The
20 reaction mixture was heated at reflux for 1.5 h. The mixture was cooled to rt and
concentrated in vacuo. Trituration of the resulting crude material with ¢-butyl methyl
ether provided 2.32 g (93 %) of 5-t-buty1-2-(S-Ihioureamethyl)oxazolé. HPLC
R.T.=2.05 min (Phenomenex 5 um C18 column 4.6 x 50 mm, 10-90 % aqueous
methanol over 4 minutes containing 0.2 % phosphoric acid, 4 mL/min, monitoring at

25 220 nm); 'H NMR (d-DMSO): & 9.48 (s, 3H), 6.85 (s, 1H), 4.73 (s, 2H), 1.24 (é, 9H).
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"--N O zs To a suspension of 4-(t-butoxycarbonylam no)-N-[5-[[[5-( | )

1-di net hyl et hyl ) 2- oxazol yl ] net hyl ]t hi o] - 2-t hi azol yl ] cycl ohexylcar boxam de
(from Part 8 nother -38 24 May 2004 |iquors) suspended in 15 nL of

met hyl ene chloride was added 5 nL of trifluoroacetic acid at room
tenperature. The reaction mxture was stiffed for 2 h then concentrated in
vacuo to renove voiatiles. The residue was diluted with water, basified

wi th aqueous NaCH sol ution then the resulting agueous sol utiZdanMag2004
extracted with ethyl acetate. The conbined organic extracts were dried

(sodium sul fate) to gi 35}"?‘"9"'53ﬂ@"f@{’%ﬁi@?ﬁw‘q”ﬁ“@@%ﬁEl“-*‘gﬁ“meeri al was

purified by flash ¢hromatogra I ca, 25X
i sopropyl am ne/ ethyl acetate then 1:2:7 methanol/iso propyl am ne/ et hyl

acetate) to afford 0.74 g of th NS I sonmer as a yellow solid and 0.50 g of
the traps isoner as a brown sol/ffd. \Whe cis isoner was di ssol ved i n nmet hanol
to then 0.34 nL of SN aqueous KdC ad . Thé<soi _uki:on was concentr at ed
in vacuo, washed wth etdwrc” di 'tg7ed wt'h warer Myophi lized to afford
0.80 g of cis-4 i ?

am no-N-[5-[[[5-(1,!-dinethylethyl)-2-oxazol yI'Tmethyl ]t hi 0J- 2-t hi azol yl ] eyc

| ohexyl car boxam de hydrochl oride as a yellow solid. Ms: 395 [M+H]'; HPLC HI
98 % at 3.17 min (YMC SS ODS col u %a%c%lcﬁgys met hanol

, colum 4.6 X 52 m 10-?0
over 4 t 55 mi nut eS-icBiYR-Hrthigusametiorissisibes & Hemeh T amer %bni t ori ng
at 220 tun). [JIhert bERSOH SRR 7S \Waol Ais%GH WERE(10 inLypbhemqlio hgand. 24 nL of SN
aqueous HCO was added. The sol utjon coqcoe t_,rgi d%_ion wacuo, washed with
ether, dilut e@tr%uuml\arwa%ﬁlma%&‘q(%ﬁ'ﬁ#@éﬂm}o"g‘f i § BTG of
traps- 4- am noghnbtRiakdié Bydrdordmidé (Etohgy b @intvy,| 1)eqP @xsided/dnf et risaetidrt hi 0] - 2- t hi azo
| yl' ] cyci ohexyl car boxani de hydr i de_as an .or 2 l;i : 395
[MHH " HPLC- mixtusvag %{Feg ?'242/9%??019 k‘ MARURE s gg?tgynﬁl?‘hwgtei&gﬁ%n%%lo- 90 %
aqueous mg§ haRfde VAUEthy! at8tile) MBS orgaiit @itradtsger® washidd phitbspaken(4 x1GmLY, 4 nl/ min,
nmoni toring at 220

Z nry.. anpl e 10 25 . 0 -amino-5-
N-[5-[[[5- (1, 4re6o %ﬁ@ﬂ%‘)"!“:ﬁ%&‘:_‘6|"‘§1‘i”j’r‘1‘~’e‘£’ﬂ‘§/‘?‘i%‘higéﬁz-@‘t”i% eIl 4
~pi per i di necay[fsai Ardigtethy ehpiyectaobijmethyihiojtdzele. HPLAVBE.3 2002.7Fia sol uti on
of 40 nL of absolute OH cool ed i i cehath | chloride
(0.28 niL, 3. 9Fherpmen E%)b%iés;l .°°L'I*WB4%@2@t%hlo%x?3¥%%umﬂgggﬂ?%§i¥to warm t o
Ir Ogimrrte'? WF;? Lﬂlhﬁtegg%t?gﬁg l[)iz%bﬁbeﬁhoﬁe Eﬁd [4[:{1]55?}?. monitorgrdlg aétl; 20i o 'Hdé' ecar boxam
de (1.50 d3 31?4 m‘%h)'fl’éa%(M%-h%f‘owc%g"fbﬁ%n ’%orqsi 0 5\?{%’ s}pi rring to
give a thick slurry. Water (--4 nlL) was added until honbgeneous then
concentrated in vacuo Iye a crude pa I j Ihes le materi al
was recrystal li zed:?'( aq “et “!@"’é‘i"f‘g‘r‘éﬂvkﬁ"{"?% +l WSE@&%&%E? @lg%lﬁgs a white
solid, np 25643ffridfieadrpssmidel c' d for CL7H24N4A02S2HCI : C, 48.96; H, 6.04;
N, 13.43; S) 15.38; d, 8.50. Found: C, 48.69; H, S.99; N 13.24; S, to

15.27; d, 8.31. Exanple 11
N-[5-[[[5-(1,1Dirrethylethyl)-2N-oxazolyl]rrethyl]thio]-

l-(3-Dimethylaminopropyl)-3-ethy]carbodiimide hydrochloride (13.8 g, 72 mmol, 2
eq) was added to a mixture of 2-amino-5-{[[5-(1,1-dimethylethyl)-2-
oxazolyllmethyl]thio]thiazole (9.6 g, 35.6 mmol, 1 eq), N-t-butoxycarbonyl-

25  isonipecotic acid (12.6 g, 55 mmol, 1.5 eq), 4-(dimethylamino)pyridine (2 g, 16
mmol, 0.45 eq), N,N-dimethylformamide (36 mL}) and CH;Cl, (100 mL). The clear

olylJ-4

20
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pi peri di necar boxam de, nonohydrobrom de 15 To a solution of 1M HBr in EtOH
(0.5 nm.) was added

N-[5-[[[5-(I, 1di met hyl et hyl ) - 2- oxazol yl ] net hyl ]t hi o] - 2-t hi azolyl]-4-piperid
i necar boxam de (190 20 ng, 0.5 mml 1 eq) then cooled to -40C overni ght.
The solid precipitate that formed was collected on a Buchner funnel, washed
W th absolute EtOH then dried under vacuumat 100C to afford the title
conmpound (72% as a fine white powder, np 235-237 C. Anal ysixt May@0d4f or
Cl7H24N4A02S2HBr: C, 44.24; H, 5.46; N, 12.14; S) 13.89; Br, 17.3l. Found:

C, 44.16; H 5.40; N, 12.12; S, 13.91; Br, 17.70. 25 -40 24 May 2004

Exanple 12 d t tirred at rt for 3.5 h. Water 300mL)and
N-[ 5- [ [[5-(1, riacBlon mu?_lture becigllrrﬂe cloudy as it was stirred a or (

-2-oxazolyl ] nmethyl]thio]-2 {( é.
pi peri di necaré:nhptamtaﬂe(ZOQHEJ M’ﬂteéﬁtfﬁlrﬁné ﬂz;dss&lt%lpfecm“a*aﬁa% g ‘f}l‘é-?

sol ution of
t ith ethyl acetate. The organic extracts were dned over MgSD.,
N-[5-[[[5-(1, q_ltrate waf ﬁxtrac e?] wi y g

-2-oxazol yl ] met hyl]thio hi.a | ]-4-piperid
i necar boxami dmd(cibnciﬁtrrg;d if vecmpfﬁv'adﬁ a yploy sotid Wlli‘{‘%l‘—’f %‘U“ “\’Rg‘s&( %dded a

sol ution of Litartalr "ﬁue@gl'icftvi(s%ﬁed‘rga rﬁx@r&ﬁf@hﬁn& dﬁet&ﬁe‘anmwﬂhﬂ'ﬁﬂm e EECH (5
m.) . Apremp?te ate started.to formafter sev m. nut es mxture was

allowed | o twirsTheedliflgvas Bligred, yrashed Srithiaa s1yap "ﬁ‘f”émﬂ’ﬁﬁrﬁ "Pﬁ&“ Pisge

preci pitate WasCAlhERiiismAae(1Burd)acs vhisassd) Awa@hactaw-nhreabsol ute EtOH
and dri ed under vacuum at 85C

4 hr t ff | d (949
as pal e yel | owuspangior af the BRG- %ﬂ@m“eéiﬁaﬁ%@ %)O'ég? mﬁ ‘E}b"rgﬁ’%’qwgun (94%

Cl7H24N402520 ggn&edlﬂﬁh%'}dogexﬁslhsdhcﬁ soﬁ@ioﬁ) 8t ANHA.iDTipxde (AUInR2PyasSjideds. 07.
Found: C, 49. N 12,12

N-[S-[[[5-101, ¢35 Re Gy Met ﬁg?i‘yedzndo&%%?gﬂ“] ??EP%‘T“?&‘H Gk rﬂ'nf‘%léga%% T 4
pi Fe:' di ”e]?ar ppX T EeedihSreRtibaWaaitiont 28 cenplak! AQiifianal 414 HEL Bodlm@na war m
solutron o

N[ 5- [ [ [ 5- ( 1, {LOmmiksyaninendusadend s reas B PRt WA RS 819 CAPa 01 y1 ] - 4- pi peri d
i necar boxam degfohe@8y g)onx?teﬁﬁerﬁmﬁlo):emrghabﬁsﬂmdtpertﬁndﬂ i) HGER added a

solution of D-tartaric acid 198 3 ute Et OH
25 (4 m): A SF%E‘FW“(S&F dﬂ%&?éﬁc?%&%ﬁ% %@ngse@ef?af&mfﬁgfggmirhe m xt ure

was al | oned - 4davy suspension was stirred at room temperature overnight then cooled in an ice-
bath and saturated aq sodium bicarbonate sofution (200 mL) was added. Gas was
evolved during the addition. The heavy suspension became homogeneous then -
formed a light suspension. The light suspension was treated with 6 g of solid sodium
carbdnate, heated at 60 °C for 20 minutes, and diluted with chloroform (100 mL).

20 The agueous phase was separated and extracted with chloroform (2 x 100 mL). The
organics were combined, washed with brine (100 mL), dried (sodium carbonate and
sodium sulfate), and concentrated in vacuo to give a yellow solid. The yellow solid
was dissolved in warm 95 % ethanol (200 mL), diluted with water (200 mL), warmed
until homogeneous, and cooled overnight in a refrigerator. The resultant solid was

25 collected, washed with 1:1 ethanol/water, and dried at 50 °C under vacuum overnight

to give N-[S—[[[Sg(l,1-dimethylethyl)-2-oxazolyl]methyl]thio]-2-thiazolyl]-4~
piperidinecarboxamide as a white solid (13.3 g, mp 171-173 °C). LC/MS: 381
[M+H]'"; HPLC: HI >99 % at 3.12 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,

30  monitoring at 220 nm).



24 May 2004 to stand for 18 hr at roomtenperature then the solid
precipitate was coll ected on a Buchner funnel, washed with absolute EtOH
and dried under vacuumat 65C for 6 hr to afford the title conpound (73%
as a. white solid, np 232-233C. Analysis calc'd for
Cl7TH24NA2S20.5-D-Tartaric acid: C, S0.09; H, 5.97; N, 12.29; S) 14.07. 5
Found: C, 49.75; H, 5.81; N, 12.04; S, 13.37. Exanple 14

N-[5-[[[5-(1, 1-Di et hyl et hyl ) - 2- oxazol yl Jnet hyl j t hi oj - 2-t hi 22dgy Poa4

pi peri di necar boxam de, 0.5-fumaric acid salt to To a warm sol uti on of
N-[5-[[[5-(1, 1-di met hyl et hyl) - 2- oxaz.gyaMJ&lrfthyl]thi 0] 2-t hi azol yl ] -4-piperid
i necarboxam de (1.75 g, 4. 6 ms"ml |1na solute Et CH 100 m.) was added a

sol ution of furkeparatiene & EtOH (5 s

m). A precipitate started itRialdi Egiiﬁ&m,n@@arﬁbﬁm.ﬁ The m xture was
allowed to stand for 2 hr at roomtenperature then at 5C for 16 hr. The
solid precipitate which fornmed was coll ected on a Buchner funnel, washed

wi th absolute Et OH and dried under vacuum at 65C for to afford the
title conpound (84% as a ™e solid, np 206-207 C nalys s.calc'd for
C17H24N402S20. 5- Ftunari c @aci d\ C) 52.04; Igl) 20 5. 98; 12.177; S, 14.62.
Found: C) 51.74; H 5.7 Is izl on (95% aq

Et OH) afforded the8 e cofpoun conta\nl n Et OH (83% as |arge
colorless crystals, nmp 212-214 C. Analy or

CL7H24N4OPS20. 5- Fumari ¢ aci dEt OH: C, 52.05; H, 6.66; N 11.56; S, 13.23.
Found: C, 52.03; H 6.06; N, 11.50; S, 12.99. 25 -42 24 May 2004 Exanpl e
15 N-[5-[[[5-(1, 1-Di net hyl et hyl ) - 2- oxazol yl ] met hyl ] t hi oj - 2-t hi azol yl ] -4

pi peri di necar boxam de, 0.5-succinic acid salt Succinate To a warm sol ution
of N-(5-[[[5- (I | -Adli ne«iw-relzmwyamemmcyﬁqm hyl ]t hi 0]

2-thiazol yl ] -4-pi peridi necarboxam de (50 ng, 0.13 mml) in absolute EtOH (2
m.) was added a sol ution of succinic acid é H? ng, 0.065 mmol, 0.5 eq) in
absolute EtOH (0.25 nL). A precipi %ed to formafter 10 m nut es.
The mixture was allowed to to starfd for |l hr at roomtenperature then the
preci pitate was coll ected on a Budhner fiunnel, washed with absol ute

Et OH and dried under vacuum at 100 ©u#0r 24 hr to

4=

10 BOC

Nipecotic acid (1.3 g, 10 mmol, 1 eq) was combined with 10 mL of dioxane, 2
mL of acetonitrile, 10 mL of waier, and 10 mL of 1IN aqueous NaOH (1 eq). Di--
butyl dicarbonate (3.3 g, 15 mmol, 1.5 eq) was added and the reaction mixture was
15 stirred at rt overnight. The reaction mixture was concentrated in vacuo to remove
organic solvent and 10 % aqueous citric acid was added The mixture was extracted
with ethyl acetate (3 x 100 mL). The organic extracts were dried over Na,SOq, filtered
through silica gel, and concentrated in vacuo. The crude material was recrystallized
from ethyl acetate and hexanes to provide 2.2 g (96 %) of {£)-N-z-butoxycarbonyl-

20  nipecotic acid as a white solid.

23
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afford the title conpound (70% as a white solid, np 190-192 C. Analysis
calc'd for Cl7H24N402S20. 5- Succi ni ¢ aci d0. 46H20: C, 50.96; H, 6.28; N,
12.51; S, 14.32. Found: C, 5D.96; H, 6.20; N, 12.49; S, 14.23. 15 Exanple
16 N-[5-[[[5-(1, 1-Di net hyl et hyl ) - 2- oxazol yl ] net hyl [t hi o] - 2-t hi azol yl]-4

pi peri di necar boxam de, 0.5-sulfuric acid salt "NH0.5 HS S NtCHs)3c ON O
20 HpSO To a warm sol ution

of N-[5-[[[5-(1, 1-di net hyl et hyl ) - 2- oxazol yl ] met hyl ] t hi 0] 2- t hRaAdayRPO4- pi per
i di necar boxam de (50 ng, 0.13 mmol) in absolute EtOH (2 nL) was added a 1M
aq solution of sulfuric acid (0.065 nL, 0.065 mvl, 0.5 eq ). A precipitate
formed al nost | mMmBdi ate)-N-[S-THE-(hi-DimethylktylebatazadylwethylRhidl-@r 2 hr then -43

24 May 2004 the precipitate of_ - hner funnel, washed with
absol ute Et } '%Ogylgﬁ'gﬁuﬁ’% e vé’@?uh?g{’&'ﬁf)‘%p@f'g'?&24 hr to afford the title
conpound (79% as a white solid, np 256-258 C. Anal calc'd for

C17H24N402S20. SH2S040. 68HR20°\ C, 46.22; H, 6.01; N, ; S, 18.14. Found:
C, 46.21; H 5.95 N 1 7IM623. anpl
N[ 5-[ ((5-(1, 1- Di neayt et hyt? - xa%@f(hyl i - theazol yl |- 4
pi peri di necar boxam de, 0.5-citric acidysakt . \l§H0.5 (CHalsCS S NNOIO
Citrate To a warm sol ution of N o

N-[5-[[[5-(Il,I-dimethylethyl)-2-oxazolyl]nmethyl]thio]2-thiazolyl]-4-piperid
I necar boxam de (50 . 0,13 rnnol)..in apsol yte Et L S .added a
solution of citri &'(gg’."Bc‘t‘lé{‘"%'“ﬁﬁjj’?md)fj(‘)‘&@?'ﬁﬁfg?#'%qg@ggﬁ%?d%% T&uti on was
cooled to 5 Guhéll2 4§ wak addee fo 4 Mdxnpe 8L2-prininatSe[[SK1 ¢ Rirhalyl@byluas col | ected on
a Buchner IS fun , hed. w t bsol ut e Od and dried under vacuum at
100 C Tor 24 HFbgmstA R ILiAEE 3 an d BRInh D Ru B S gecfy d. oo
214-216 C. Anaidy3d4amgalschsiof 0.5 e@l 2HRidNHY RBX0)pyridire (6 lcma GL0@nbIOMA0: C,
|5g ii H 5. %ﬁ}j, }J}RI-dgmelﬂZy i;om%r‘nihe?’ (141'91.) aﬁgmtlz% rrusﬁs)’l%% i‘eacl_lionGmiQt]a-r-e vbzlis 11.83; S,
10 stirred at rt for 1.3 h. Triethylamine (0.28 mL, 2 mmol, 2 eq) was added, and the

" reaction mixture was stirred for 1h. Additional N-+-butoxycarbonyl-nipecotic acid
(340 mg), tﬁethylamine (0.28 mL) and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (380 mg) were added. After 1 h, no further change
was observed. Additional 4-(dimethylamino)pyridine, N,N-dimethylformamide,

15 triethylamine and starting acid were added and the reaction was stirred overnight at rt.
The resulting black solution was diluted with saturated aqueous NaHCO; and
extracted with CH;Cl,. The organic extracts were dried, concentrated in vacuo, and
purified by flash chromatography on silica gel eluting with a gradient of 50-100 %
ethyl acetate in hexanes to provide 397 mg (83 %) of ()-N-[5-[{[5-(1,1-

20  dimethylethyl)-2-oxazolylJmethyl]thio]-2-thiazolyl]-(N-r-butoxycarbonyl)-3-

piperidinécarboxamide as a yellow glassy solid.

C. (&)-N-[5-[[ [5—(1,l-Dimethylethyl)-z-oxazolyl]methyl]thio}-z-

thiazolyl]-3-piperidinecarboxamide

/ '{ sl S N NH
-(CHg)gc/Q-*/ \{_?/ I/O |

26- .
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20 Exanple 18

N-[5-[[[5-(1, 1- D net hyl et hyl ) - 2- oxazol yl ] net hyl )t hi o] - 2-t bi azolyl]-4

pi peri di necar boxam de, nethanesul fonic acid salt H C~~ ~NHW50yH $ S N (C
3fa N O -44 24 May 2004 To a slurry of

N[5-[[[5-(1,1-dinethylethyl)-2-oxazol yl]nmethyl]thio]-2-

t hi azol yl ] - 4- pi peri di necarboxam de ( 100 ng, 0.26 nmol) in isoprop \6I

al cohol (0.75 nL) was added nethanesul fonic acid (0.0 i 7 ni2f Mapelphnol, 1
eq ). The slurry was heated to 70 Cto give a clear solution then nethyl
t-butyl ether (1.p,)fk}s. m%saqqsliﬁﬁ Jyéth\oglzbdxg o]r)ﬁrﬁ@tmftlﬁa R85 RN At e formed.
The resulting mixture was st for hen at room tenperature
for 14 hr. THuqsyeasiopyh- awemﬁmeq#r%?m*éﬁ(%slgc%?‘} ’@E’Pbd g}, wasidigsel¥gd on t hen

dried under Vagwmf%uzég ﬁamfoaééhlcue,dt(pmq&wadédﬂemm& hixrgenpound (85% as

a col orl ess powder ysis calc'd for C17H24N40282MSAH20 C,
43.70; H, 6. stimegpt rtlfsar HpminsTheyrgachian mixihep yas qoncengalgg invgcuqpndg | 4 N, | | . 15;
S, 19.15. ﬁxmrﬂiz&ﬁwnh saturated aqueous NaHCO; The resulung mixture was extracted
N-[5-[[[5-(1,1 D|n'eth¥alethl ) - 2- oxazol y &Jtyo-Zthlazolyl]-4—

p| peri di necarBxel aestate The %EE‘“WW‘&‘S&E‘F&'“ 8250y SoRcet e #6” 2 sol uti on

vacuo, and rec stallized from ethyl acetate to prowde 142 mg (50 %) of (x)-N-[5-

s L S A AP ILE] 7 Pl 1) o e

added sl oWy mperiffhesartioxamidebd mmw‘soﬁu IMSraBi pM-ald] dHPBS: lmg%ﬁ:ms mimol , 0.5 eq

) |n|sopropyl p |tatefo ter The
resul ting'H XQY&?%%&Q@S&?@@?QO g Ef?%f o agughps 'E"Fléﬁ"o f’v q%nper ature for
t4 hr. The pr&aiapidgat2%\phsspherid 20, ¢ ehUnyinf mbriitoging o220 e dr| ed under vacuum

at 50 Cfor 14 hr to afford the title conmpound (75% as a col orl ess powder,
np 216 C. Analysis calc'd 25 for Cl7H24N402S20. 5- CAH605H20: C, 50.98; H,
6.08; N, 12.51; S, 14.32. Found: C, _@MAH, 6.17; N, 12.29; S, 14.05. -45

24 My 2004 G 3 IBar Yl of &) £1 A4 fopyné 29 Bhelioiein@.! N R S 9

15 -oxazolvllmethvi}thio]-2-thiazolyl]-4-piperidinecarboxamide

. o N/jmf\on
s o

N-[5-[{[5-(1,1-Dimethylethyl)-2-oxazolyl]methy!]thio]-2-thiazolyl]-4-
20  piperidinecarboxamide (66 mg, 0.17 mmol, 1 eq) was combined with glyceraldehyde
(69 mg, 0.77 mmol, 4.5 eq), sodium triacetoxyborohydride (163 mg, 0.77 mmol, 4.5
eq) and 1,2-dichloroethane (4 mL). The resulting suspension was stirred at rt for4 h.

Methanol (1 mL) was added and the reaction mixture was stirred at rt overnight, A
concentrated in vacuo and purified by preparative HPLC to provide 69 mg (59 %) of
25 (2)-1-(2,3-dihydroxypropyl)-N-[5-[[[5-(1,1-dimethylethyl)-2-oxazolyl]methyl]thio]-
2-thiazolyl}-4-piperidinecarboxamide as a white solid. MS: 455 [M+H]"; HPLC: 100
~ % at 3.06 min (YMC SS 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).

27.



Rp ~ ~~~2~ X (1) and enantioners, diastereoners and pharnmaceutically
acceptabl e salts thereof wherein Ris alkyl; R is hydrogen; X is NRZ or
Cl-INRi R3; RZ and Ry are each independently hydrogen, alkyl, substituted
al kyl or cycloal kyl; and nis2. 2. The conpound according to Claim]l of
formula la -46-. 24 May 2004 (la) and enantiomers, diastereoners and
phar maceutical ly acceptable salts thereof wherein RZ is hydrogen, al kyl,
substituted al kyl or cycloal kyl. 3. The conpound accordi ng Z%R@Ya 2004 of
formula lb Rz NS $ HN (CHJ~C ON O (Ib) and enanti oners, diastereoners
and pharmaceutically acceptable salt the; eof wherein RZ is hydrogen,

al kyl, substituted alkyl or cycl oal km-ﬁe— he corrpound accordl ng to daim
| of formula Ic N S5

pharmaceutical |y accept abl | S her.eqf wher j . and R3 are each
i ndependent | y hydrogenﬂé@fmﬂﬁmmﬁ—%l kyl . -47

‘ N ‘ N/l\
(CHabc/[:>\/ S\C\/fn\n@

A. Ethyl 1-(1-methylethyl)-4-piperidine carboxylate

COsE1

N

A

10 Ethyl isonipecotate (3.2 g, 20 mmol, 1 eq) was combined with acetone (5.8 g,
100 mmeol, 5 eq), sodium triacetoxyborchydride (10.5 g, 50 mmol, 2.5 eq) and 1,2-
dichloroethane (200 mL). The reaction mixture was stirred at rt for 72 h. Saturated
aqueous NaHCO; was added, and the mixture was extracted with CH;Cl;. The
organic extracts were dried, filtered through a silica gel pad, and concentrated in

15 vacuo to provide 3.72 g (93 %) of ethyl l-(l-methYlethyi)—ﬂf-piperidine carboxylate as

a colorless liquid.

B. 1-(1-Methylethyl)-4-piperidine carboxylic acid

cOH

N

-28-



ggng?gt?gg4 ? . The conpound according to Claim1l selected fromthe group
0
g;%g;[g[S-(l,é-dinpéhyl?i?ykﬁiZ-??azolyI]nethyI]thio]-2-thiazo|y|]f|
eri di necar boxam de; (t)- 5-([[5-(1)

17d|npghylethﬁl)-ngxazolyl]nethyl]thio]-2-thiazo|y|]-3
pi peri di necar boxam de;
(t)-1-(2,3-di hydroxypropyl )-N-[5-[[[5-(1, 1-di net hyl et hyl ) - 24602
thgy{%tgi?a i ;hiazolyl] 4- piperidinecarboxarn'dey a 0

[ ke )@;@i |
yl et hyl) - 4- pi peri gmnyw P@g%g%%hgng - chgluéﬁ%gg/ﬁk%@%[gqgmml%m% J-1-(meth
L G bt hy! ciompirid 34 Rerel BiGFoNctogtahedimin 103 £ 33 mimol 1.8 20 n'a mixcre
t hi azol yl ] -4- el arhaxaiy ste: 0
N-(5-[[[5- (I ‘%@. i ﬁ‘§| ) L iSihangt T e - 5ot hi azoi v ] - 1- (2
hydr oxyet hy| ) The-rgicper mdhmewa?rmmmteﬂam vaeRp-ang F'!ilt‘f‘{‘f'!i’l (0 mk. of water.
él g'emaé Ihﬁleg ;?ngx}ngﬁ%ugﬁ%ggé %_@% Ry Hrr;oh '40@] cqd wh U dAZPpoHiduwise and the
1, 1- di met hy| edefopioh mixerg a@wytepm nqulglm The-mixture was diltgred thgough
E' Ee{j: %?ﬁ;?;@%ﬁﬁ?@ g‘% (;)%gl; %Prf]cefi.mtélpar{ﬂ' lg%ﬂlfzécﬁm(prowde 3.1 g (100 %) of 1-(1-
t hi azol yl ] cycmgthﬂxbwld-&'rpn?@%&lm %boxaaﬂwd 253 white solid.
traps-4-amno-N-[5-([[5-(1, 1-di net hyl et hyl)-2-oxazol yl ] nethyl]thio]-2

t hi azol yl ] cycl ohex Icarboxan1de

t her eof ]60 Y N- A L Dicnay oD s sk B LT Rh A S t S
N-(5-[[[5-(1, fqf] YL YipkridmecarBa¥alideTet hyl ] t hi o] - 2- t hi azol yl ] - 4
pi peri di necar boxa e and pharmaceutically acceptable salts thereof.
(t)-N-(5- [[[5 { I, I-dinmethyl ethyl)-2-oxazolyl]nmethyl]thio]-2

t hi azol yl ] - 3- pi peri di necar boxam de and pharnaceutically ac eptable salts
thereof. 8. (R -N[5-[[[5-(1, 1-dinethylethyl)-2- oxazolyr] thyl]thln] 2
thi azol yl]-3-piperiditiecarboxam de and pharmaceut i yaccept abl e salts

t her eof -48 N
ﬂ/ ® ’
{CH3}C o U
|
15 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.0 g, 5.2

mmol, 2 eq) was added to a mixture of 2-amino-5-[[[5-(1,1-dimethylethyl)-2-
oxazolyl]methyl]thio]thiazole (0.7 g, 2.6 mmol, 1 eq), 1-(1-methylethyl)-4-piperidine
carboxylic acid (0.78 g, 3.9 mmol, 1.5 eq), 4-(dimethylamino)pyridine (0.16 g, 1.3
mmol, 0.5 eq), N,N-dimethylformamide (2.6 mL) and CH:Cl; (7.8 mL}). The reaction

20  mixture was stirred at it for 1 h, diluted with 30 mL of water and extracted with ethyl
acetate (2 x- 70 mL). The organic extracts were dried over Na;SOq, concentrated in
vacuo, and purified by flash chromatography on silica gel eluting with a gradient of 5-
10 % triethylamine in ethyl acetate. The material was recrystallized from ethanol and
water to provide 0.93 g (85 %) of N-{5-[{[5-(1,!-dimethylethyl)-2-oxazolyl]-

25 methyl]thio]-Z-thiazolyl]-l-(1-methylethyl)-4-piper_idinccarboxamide as a yellowish
solid. MS: 423 [M+H]"; HPLC: 100 % at 3.15 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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24 May 2004 9. (S)-N-[5-[([5-(1, 1-di methyl et hyl)-2-oxazol yl]nethyl]thio]-2
t hi azol yl ] - 3- pi peri di necar boxam de and pharmaceutically salts thereof. 10.
cis-4-amno-N-[5-[[[5-(1, 1-di et hyl et hyl ) -2-oxazol yl ] methyl ]t hio]-2

t hi azol yl'] cycl ohexyl car boxam de and pharmaceutically acceptable salts

t hereof . 11.
trans-4-amno-N-[5-[[[5-(1, 1-di met hyl et hyl ) - 2- oxazol yl ] met hyl ] t hi o]

2-t hi azol yl ] cycl ohexyl car boxam de and pharmaceutical |y accepd 264 t s
thereof. 12 . A pharmaceutical conposition which conprises a conpound of
Claim1 and a pharnmaceutically acceEtabIescarrier. 13 . A pharnmaceuti cal
conposition which conprises a conpo Claiml in conbination with a
phar maceutical |y aqa_%gum.ﬁmnq,quc ddpiro -5 1.,1-di t t fornul ated as
a fixed dose. 14 . phar maceuyt i i t.i OF LGh.: rises a conpound
of daim1in conbiﬁ&&ﬂ&ﬂﬂﬁﬂﬁﬂi le carrier and a
nodul at or of p53 transactivation fornulated as a fixed dose. 15 . A nethod
for nodul ati ng apoptosi s which conprises adm ni stering toQa manmal i an

specie in need thereof an effective apoptosis nodul atin unt of a ,
compound of Claiml. 16 _ A nmethod for inhibiting-pr I n ki nases which

conprises adm ni stering mammal i an specie in|need |thereof an effective
protein kinase inhibiting a nt a np d Clarm1. 17. A nmethod for
i nhibiting cyclin dgepetfdent ki maSes i cly’ conpfi ses admi nistering to a

manmal i an specie in need thereof an etfegtive gyclin dependent kinase
I nhi biting anobunt of a conpound of Cdaiml. -49 24 May 2004 18. A nethod
for inhibiting cdc2 (cdkl) which conprises adnmnistering to a mamal i an

speci e in need thgr eof, @nyGlLEALLYferidliecicBiuyik is@g amount of a conpound of
alm 1. y

COH

A

Ethyl isonipecotate (1.57 g, 10 mmol, 1 eq) was combined with {(1-
ethoxycycloptopyloxy)trimethyl silane (8.7 g, 50 mmol, 5 eq) in 100 mL of
methanol. Acetic acid (5.7 mL, 100 mmol, 10 eq) and molecular sieves were added.
After 30 min at rt, sodium triacetoxyborohydride (2.5 g, 40 mmol, 4 eq) was added

s  and the reaction mixture was heated at 65 °C overnight. The reaction mixture was
cooled and Na,CO; (20 g) was added. The mixture was stirred at rt for 2 b and filtered
through diaton-'laceous carth. The diatomaceous earth was washed with methanol.

The filtrates were combined, concentrated in vacuo, diluted with water, and extracted
with ethyl acetate. The organic extracts were dried, filtered through a silica gel pad,

20 and concentrated in vacuo to provide 2.4 g of colorless liquid. This material was
combined with barium hydroxide octahydrate (5.7 g 18 mmol_, 1.8 eq) in a mixture of
38 mL of water with 24 mL of ethanol. The mixture was heated at 60 °C for 1 h. The
reaction mixture was concentrated in vacuo and diluted with 38 mL of water.

Ammonium carbonate (3.8 g) was added portionwise and the reaction was stirred atrt



19. A method for inhibiting cdk2 which conprises admnistering to a
manmal i an specie in need thereof an effective cdk2 inhibiting anount of a
conmpound of Claiml1l. 20 . A nethod for inhibiting cdk3 which conprises

adm nistering to a manmmal i an specie in need thereof an effective cdk3

i nhi biting amount of a conpound of Claim1l. 21 , A nethod for inhibiting
cdk4 which conprises admnistering to a mammal i an specie in need thereof an
effective cdk4 inhibiting amount of a conpound of Claim1l. 22 Map2084hod

for inhibiting cdk5 which conprises adm nistering to a manpalian specie in
need t her eof far? lefTheudityre waslfiler¢dihiongh ﬁ"#@ma?PBl&?ﬁagB’fwaéh‘&%ﬁi pUAE - of C aim 1.
23 . A net ho%fe%ﬁtra'te’\bés%ﬂ;%h»ﬁl%&@'ﬁ@l WRENCEREPEIISR Sf el RjuBbStHREENG O a
manmal i an specie 1 n need thereof "an effective cdk6 inhipiting amount of a
conpound of (ﬁraiidnd]l,SGME’Z%AOFI’E?WT%H'PWHWBPT?%x%Wf' fch conpri ses

adm nisterin 0 |k specie in need thereof an effective cdk7

i nhi biting aqrﬁﬂg‘ﬁ’f%BG Ea!macgS’Jr’r'p?drc‘;unol of daim1. 25 . A method for inhibiting
cdk8 whi chs conprises adm nistering to a nmammal i an specie in need thereof an
ef fective cdk8 i n?_ bi ti_@gcﬁ?gggmqg_flfs-ggnmmmymﬁylaakmlyu- - 50. 24 May
2004 26 . A nethod for treating proliferative di seases which conprises

admi ni steri ngmcibY‘#hiﬁdlﬁrﬁﬂi@%ih“'é{?éﬁﬁ"@"leﬁa'ﬁ@éﬂ“@ﬁer eof a therapeutically

ef fective anmount of a conposition of Claim-12. 27. A neth for treating
cancer which conprises admnistering to a manmal i a ech n need thereof
a therapeutically effective_gnount of a conpositipn off¥C ainl2. 28. A

nmet hod for treating infl ty on, ianagnatowy bopel d| sease or ,

transpl antation rejecti whj S€ N FhAg to a manmal i an
speci e in need theré®hca therapeutic ‘Iy ffect]ive anount of a conposition
of Caim2: 29. A nmethod for treating riti ® which conprises

adm nistering to a mammal i an specie in need thereof a therapeutically

effective anmpbunt of a conposition of Claim12, 30, hqd for .treating
proliferatigve di seade@-Dimetiaminopiopyi3-chyieribpdireide h’@“{r‘r’g}"gg?rgrﬂwgalsitzan speci e

| n_need theregf 3 ot PLAPSHL & 3itufof 8 Gkhinees-APUNdiakgleagiosi Li on of
' oxazolylJmethyi}thio]thiazole (0.7 g, 2.6 mmol, 1 eq), 1-cyclopropyl-4-piperidine
carboxylic acid (0.77 g, 3.9 mmol, 1.5 eq), 4-(dimethylamino)pyridine (0.16 g, 1.3
mmol, 0.5 eq), N,N-dimethylformamide (2.6 mL) and CH,Cl; (7.8 mL). The reaction
is  mixture was stirred at 1t for 1 h, diluted with water (30 mL), and extracted with ethyl

acetate (2 x 70 mL). The combined organic extracts were dried over anhydrous
sodium sulfate, concentrated in vacuo, and pﬁriﬁed by flash chromatography on silica
gel eluting with a gradient of 0-10 % triethylamine in ethyl acetate. The material was
crystallized from ethyl acetate and hexanes to provide 0.7 g (65 %) of 1-cyclopropyl-
20 N-[5-{[[5-(1, 1-dimethylethyl)-?.—oxazolyl]methyl]thio]-2-thiazoly[]-4-piperidine-
carboxamide as white crystals. MS: 421 [M+H]"; HPLC: 100 % at 3.13 min (YMC
35 ODS column 4.6 x50 mm, 10-90 % aqueous methanol over 4 minutes containing

0.2 % phosphoric acid, 4 mL/min, monitoring at 220 nm).
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31, A nethod for treating cancer which conprises admnistering to a
manmmal i an specie in need thereof a therapeutically effective anmount of a
conposition of Claim3. 32,, Anmethod for treating proliferative di seases
whi ch conprises adm nistering to a manmal i an specie in need thereof a

t herapeutically effective amount of a conmposition of Claim114, 33.. A

met hod for treating cancer which conprises admnistering to a mammal i an
specie in need thereof a therapeutically effective anount oR4adMep2pb4iti on
of Claim14 -51 24 May 2004 34. A nethod for the treatment of a cyclin
dependent ki nase-associ ated di sorder which conprlses adm nistering to a
subj ect in need thereof an anpunt ef f B¥aMBJg6t heref or of at | east one

compound of O ai MplepadRiondf E%Hﬂ%(i,@rmh@mﬁ V- CHRERYING RPN thigldu c ed

al opeci a) chenot herapy I nduced thro ocztooenla chepot erapy i nduced

| eukopeni a or nucoci ti shigzalWil(Zbxdroxyethydepipecidineearboxamide npyg| i an speci e
in need thereof a therapeutically effective anount of a conpound of Cl aim

1. 36. The conpound of claim 1 wherein said pharmaceutically aggceptable
salt is selected fromthe gr oup consi sting of hydgoc @r’ae*/’

di hydrochl oride, sulfate TR quoroacetate Jn xture of {trifluoroacetate and
hydr ochl ori de, tartarat ;gﬁmq;¥;s n ate; citrate)
met hanesul f onat e, nd 1"odat eYfisal t§. 37]. Thé conpound of claim2

wherein said pharnaceutlcally accept @bl e Isalt ks selected fromthe group
consi sting ®f hydrochloride, dihydrochloride, sulfate, trifluoroacetate,
m xture of trifluoroacetate and hydrochloride tartarate, fumarate,

succinate, maleate,,cit m{sqg‘s_ yef,mugmm%ﬂ,m_z_mggl sale. 38.

The conpound of clalnB n sal rnaceutlcally accept abl e salt IS
sel ected from t462dimesky-rbondsibyloxyeshyhi-4pireridinerarbexamidey hydr ochl ot i de,.

sul fate, trifluoroacetate, m xture of trifluor ega&\ﬁgng ¥drochlor|de,
tartarate, funmarate, . cinate, naleate, cifrate,) methane¥GMrYri: e
bromate and i odate sgltsN\:39. sThe NP o cl aijmt wherein said
pharmaceuti cal 4,2 Sal ijrgct t he group consi sting of
hydr ochl ori de, )%ydrochlorlde e) 24 May 2004

trifluoroacetate, m xture of tri acet@te and hydrochl ori de, tartarate,
fumar at e, auccinate mal eate) citrate, nethanesul fonate, brornate and

;gggtp? a;?let S ' JT? [[fﬁo leohllmethy et@k)ﬂ-&é&ﬂ%&ﬁﬁ]tlﬁ@f—ﬂd@ﬂ@l&ﬁ%EUt ically
plpendmecarboxamade (1.4 g, 3.68 mmol, 1 eq) was dissolved in 30 mL of N,N-
dimethylformamide and 100 mL of tetrahydrofuran. 2-(Bromoethoxy)-¢-
butyldimethylsilane (0.79 mL, 3.68 mmol, 1 eq), and NaHCO; were added and the

15 reaction mixture was stirred at 50 °C for 23 h. Additional 2-(bromoethoxy)--
butyldimethylsilane (0.9 mL) was added, and the reaction mixture was stirred at 50 °C
for 22 h, cooled, concentrated in vacuo and diluted with water (25 mL). The resultant
aqueous mixture was extracted with ethyl acetate (50 mL). The organic extract was
dried over Na;SO,, concentrated in vacuo, and purified by flash chromatography on

20  silica gel eluting with a gradient of 0-5 % triethylamine in ethyl acetate to provide
1.7g (84 %) of N-[5-[[[5-(1 ,1-dimethylethyl)-2-oxazolyl]methyl]thio]-2-thiazolyl]-1-
(2—dimethyi—t«butylsilyloxyethyl)-4—piperidinecarboxamide as a yellow solid. MS: 539
[M+H]"; HPLC: 98 % at 4.01 min (YMC S5 ODS column 4.6 x 50 mm, 10-90 %
aqueons methanol over 4 minutes containing 0.2 % phosphoric acid, 4 mL/min,

25 monitoring at 220 nm).
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salt is selected fromthe group consisting of hydrochloride)

di hydrochl oride, sulfate, trifluoroacetate, m xture of trifluoroacetate and
hydrochl ori de, tartarate, fumarate, succinate, naleate, citrate,

met hanesul fonate, bromate and iodate salts. 41 , The conpound of claim®6
wherein said pharmaceutically acceptable salt is selected fromthe group
consi sting of hydrochloride) dihydrochloride, sulfate, trifl uoroacetate,

m xture of trifluoroacetate and hydrochloride, tartarate, f@fddviay@004
succinate, maleate) citrate, nethanesul fonate, bromate and i odate salts. 42
The conpound of gl ai K hietEeniakle salt is

sel ected fromthe grougﬁﬁsmgg ﬂ"ﬁ%?ﬂﬂgg?g%%w]é}g@ﬁ%rhygrochl EJI!]I de,
sulfate) trif Ih@rb’dcwgﬂ‘e))-‘mlmr!ﬁi@cefbﬂﬁ?‘P‘F’Puor oacet ate and hydrochl ori de,
tattarate, funmarate) succi nate mal eate, citrate) nethanesul fonate,
brornate and i odate salts. . The conpound of claim8 whereig said

phar maceutical |y acceptabl e sal t is selected fro ou onsi sting of

hydr ochl ori de, di hydrochfor}de, suI fat e) tr| fl uorjpacet fite, m xture of
trifluoroacetate and hy roc or| ar , succinate,
nmal eate, citrate, cagktran fo ro e [ e salts. 44 . The

conpound of claim9 V\/nerel n sai d ph ticallly acceptable salt is
selected fromthe group consisting o cﬁochl Bride, dihydrochloride,
sulfate, trgfluoroacetate, m xture of tr| fl uoroacetate and hydrochl ori de,

tartarate, fumarat (o e t N If nat e,

bromat e and i odat e&ﬁﬁg ﬂlggﬂﬁthy@ﬁﬁggaoﬁc&m&l 'ﬁﬁﬁthléﬂ% \%ﬂ ?n gal d

Ehgr maﬁleutl gal dl1y1eaplcapmahlymxsahxl)-ﬂ-ylpsedlm@dxaﬁm@ﬂl1458, 37 ol dsabyvast ][lg of
ydrochl ori de 0 e o

trifluoroacet a‘? e E’ﬁ% @Qlﬂﬁ' 'ﬁ“ﬁé ?q’gr%?rgglg%‘{e\bﬁ?uq?}a@@g?gi@g tf(r:gcfi‘thdgf e,

mal eate, cit razemmﬁrﬂaamam rhmnm was stirredior ¢ hahe Afb@dtt@ﬂﬁlé}st@ of 53 24 May

2004 45 THE CONBRUME 9l 2k, Msute MAROR ek Wils Rﬂéﬁ@é‘rﬁiéﬁt' g@laker@ecept abl e

salt is sel ct%‘ﬁ‘ rS gr oup consi Stin Sg drochl orj de

di hydr ochl ori del(}OsﬂJ)famtsyuratcd #@mb‘aﬁ@@a( m%%ﬁﬁdé%ﬁd@'r“ﬂ“}‘ §idoacet at e and

hydrochl ori de, % AL Al Qded 1§ ?@@mv&ﬁ&@%hd’@tfﬁc m%r@%?em@bt&d w”itleethyl
met hanesul fona tomat e an 10

ate salts. 47 . The 5 % ég’lrjtlcal
conposi tion of aa;tam(mxzsﬂwﬁér'éhquwﬁxﬁm‘ﬁﬁﬁéﬁq%%mvs edUpEdBYwela ¢ s

selected from Lhe.gigh e GAR Shitbhudtkdd% vi2kelIThe Hsﬁumgiehu@honwh@awtmﬁzede
sul fate, triflUoroacet

, mxture of trifluagro [gc[ﬁgnz{ﬁ %18’5?' hl ori de,
tartarate) !ﬁunﬁpateélﬂn@@t!%}”ﬂkﬁt'@P“?Yiﬂcééﬁ% 59 ol By gﬂ’éeé I bromat e
and iodate sal {,s;,;48methyilgi aﬁlmt (zcwdr@@apﬂ;n-&;!p@ﬁdmécatbbmmrdc]ﬁ awher ein

sai d pharmaceutically acc ed nsi sting
of hydrochl ori G’é“eﬁﬂhﬁybd?o‘ggl[ﬁ”r fi@t(? fﬁwnﬁmépgﬁg‘?ﬂﬁﬁx%ﬁre of
trifluoroacetateoang lb%rﬂﬁrfde&isl ;ﬁlﬂhanalaw‘e:at inetes Cantariag 8.2 Ysplosphotit e,

mal eate) citrate, nethanesulfonat bromate and iodate salts: 49 . The

phar maceut i cal a‘é‘érﬁib%’?‘t‘?’dﬁ‘P"&P“‘@aéﬁ?ﬂ%“%er ein sai d pharmaceutically
acceptable galt is selected fromthe group consisting of hydrochl oride,

di hydrochl oride, sulfate, trifluoroacetate, mxture of trifluoroacetate and
hydrochl ori de) tartarate, fumarate, succinate, rmleate, citrate,

met hanesul fonate, brornate and iodate salts. 5t7 . . The nmethod of claim

| 6wherein said pharmaceutically acceptable salt of said conpound is

sel ected fromthe group consisting of hydrochl oride, dihydrochloride,
sulfate, trifluoroacetate, m xture of trifluoroacetate and hydrochl ori de)
tartarate, fumarate) succinate, nmaleate, citrate, nethanesul fonate) bromate
and iodate salts. 51 . The nethod of claim 7 wherein said pharnmaceutically
acceptabl e salt of said conmpound is selected fromthe group consisting of
hydrochl ori de, -54
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24 May 2004 di hydrochloride, sulfate, trifluoroacetate, m xture of
trifluoroacetate and hydrochloride, tartarate, fumarate, succinate,

mal eate, citrate, methanesul fonate, bromate and iodate salts. 52, The

met hod of claim|9 wherein said pharmaceutically acceptable salt of said
conmpound is selected fromthe group consisting of hydrochloride,

di hydrochl oride, sulfate, trifluoroacetate, m xture of trifluoroacetate and
hydrochl oride, tartarate, fumarate) succinate) nal eate, cit2d4tMay 2004

met hanesul fonate, bromate and iodate salts. 53. The nethod of cl aim 26
wherein said pharmaceutically acceptable salt of said conmpound is sel ected
fromthe group consisting of hydroclxampled di hydrochl oride, sulfate,

trifl uoroacet apfe 2P s SR P& £ K 14-LURDARGE L1dhSN- 20k ali ¢l @ IR hiogle, tartarate,
fumarate, succ , . cltrate, nmethanesulfonate) bromate and iodate
salts. 54. The nethod dhia VDN HICEATHORUMIEE AVWTOEREACR i cal |y acceptabl e
salt of said conpound is selected fromthe group consisting of

hydr ochl ori de, di hydrochloride, sulfate) trifluoroagetate, m xture of

trifluoroacetate and hydr koride, tartarate, f rate) ®cci nate,

mal eate, citrate, nethanegul Rpnate brogategfnd ijodata salts. 55 . The

met hod of clai mB0 wher ei i 7 UN Al hyea "dbl e salt of said
conmpound i s sel ect ef"Pom t He group c¢ hsis ing Qf hydrochl ori de,

di hydrochlsoride) sulfate, trifluoroa , mRture of trifluoroacetate and
hydrochl ori de, tartarate, fumarate, succinate, naleate, citrate,

met hanesul fonate, bromate and iodate salts. 56 . The qﬁtﬂgd ﬁ&hciain13l
wherei n sai d phar #aceul®)cand (H-Nds4iis-Gbl-Dimethylethiy Doz ipehvithiol se| ect ed
fromthe gr oQp,h&QQ@j,ﬁi_i_gngjcaFﬁbﬂ?g.@tﬁiﬁwﬂdiﬁacaﬁﬁohyﬂmchI oride, sulfate,

trifluoroacetate, mxture of trifluoroacetate and -55 24 May 20D4
hydrochl oride, tartarate, fumarate, succinate, naleate, citrate,

Al

nmet hanesul fonate, bromate and i odate salts.- 57- thod ofclaim
35wherei n said pharnai::izfiigz;igfeptable sal t Eﬂfg?rd conmpound i s

sel ected fromthe group cdpsi st ngsaf r Qetde M hydrochl ori de,

sul fate, trifl uoroacetate) xture gﬂg??gﬁﬁgbatcetate a hydr ochl ori de,
tartarate, &marate, succinate, naleat trate, nethanesul fonate, bromate

and iodate salts. -56
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To a solution of 2.86 g (20 mmo!) of 4-aminocyclohexane carboxylic acid in 40
10 . mL of 0.5M agueous NaOH solution, 20 mL of dioxane and 4 mL of acetonitrile was
added a toi;al of 6.5 g (30 mmol) of /Boc anhydride at room temperature. After 20 h,
100 mL of ethyl acetate and 100 mL of 10 % aqueous citric acid solution were
introduced. The aqueous layer which formed was separated and extracted with three-
50 mL portions of ethyl acetate. The organic phases were combined, dried (sodium
{5 . sulfate) and concentrated in vacuo to give 6.0 g (125 %) of crude 4-(r-butoxy-

carbonylamino)cyclohexane carboxylic acid as a colorless oil which solidified upon

standing.

_ B. 4-(r-Butoxycarbonylamino)-N-{5-[[[5-(1,1-dimethylethyl)-2-oxazolyl]-
20 methyl]thio]-2-thiazolyljcyclohexylcarboxamide

NH{BOC

7\
(CHs)sc/g)\/ S S~ -NH
R
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_dimethylethyl)-2-oxazolylJmethyl]thio]-2-thiazolyl]cyclohexylcarboxamide as a
" yellow solid. The mother liquors were also concentrated in vacuo to give additional
4-(1-butoxycarbonylamino)-N-[5-[[[5-(1,]-dimethylethyl)-2-oxazolyl]methyl]thio]-2-
thiazolyl]cyclohexylcarboxamide as a brown solid.
5 '

C. cis-4-Amino—N-[5-[[[5-(1,l-dimeth'ylethyl)-z-oxazolyl]mcthyl]thio]-l-
thiazolyl]cyclohexylcarboxamide hydrochloride and trans-4-Amino-N-
[5-1{[5-(1,1-dimethylethyl)-2-oxazolyllmethyl]thio]-2-thiazolyl]-
cyclohexylcarboxamide hydrochloride

20

NH,
I \ " HCI
(CHa)sC O)VS\CVNH
N o
‘\NHZ

A o
(cashc’@\/s SN " Hel
\Q—E/ o) |

25
To a suspension of 4-(t-butoxycarbonylamino)—N-[5-[[[5-(1,1-dimethylethyl)-
2-oxazolyl]methyl]thio]-2-thiazolyl]cyclohexylcarboxamide (from Part B mother
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& () - O#SHBHVH] #9$$zX6{\ =!I | [, RLOY& ()-!I[, RLO%& ()-!1$109%h& ()-! k$LOURRE (
)-1) $10%IU& (1quidsiip@déd in $SRBTbRERBAent Lhloridé-was added 5 mL of trifluoroacetic

acid at room temperature. The reaction mixture was stirred for 2 h then concentrated
in vacuo to remove volatiles. The residue was diluted with water, basified with
aqueous NaOH solution then the resulting aqueous solution was extracted with ethyl
5  acetate. The combined organic extracts were dried (sodium sulfate) to give a crude

cis/trans product. The crude material was purified by flash chromatogr:aphy (Merck
silica, 25x3 cm, 1:9 isopropylamine/ethyl acetate then 1:2:7 methanol/iso-
propylamine/ethyl acetate) to afford 0.74 g of the cis isomer as a yellow solid and
0.50 g of the trans isomer as a brown solid. The cis isomer was dissolved in methanol

10 then 0.34 mL of SN aqueous HC1 was added. The solution was concentrated in
vacuo, washed with ether, diluted with water and lyophilized to afford 0.80 g of cis-4-
amino-N-[5-[[[5-(1,1 -dimethylethyl)-2-oxazolyl]methyl]thio]-2-thiazo]yl]cyclohexyi-l
carboxamide hydrochloride as a yellow solid. MS: 395 [M+H]"; HPLC-HI1 98 % at
3.17 min (YMC S5 ODS column 4.6 x 50 mm, 10-90 % aqueous methanol over 4

15  minutes containing 0.2 % phosphoric acid, 4 mL/min, monitoring at 220 nm). The
trans isomer was dissolved in methano! then 0.24 mL of 5N aqueous HCl was added.
The solution was concentrated in vacuo, washed with ether, diluted with water and
iyophilized to afford 0.54 g of trans-4-amino-N-{5-[[[5-(1,1-dimethylethyl)-2-
oxazolyl]méthyl]thio]-2-thiazolyl]cyclohcxy]carboxamide hydrochloride as an orange

20 solid. MS: 395 [M+H]'"; HPLC-HI 96 % at 3.22 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}.

A _ Example 10
25 N-[S-[[[S—(l,I-Dimethylethyl)-z-oxazolyl]methyllthio}-z-thiazolyl]-4-

‘piperidinecarboxamide, monchydrochloride

/ b{ s S n NH-HCI |
S 0
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10%x& () - @'%?{gg%llyqﬂieﬁxgﬁgg%—{l'}l&oﬂyﬂa-;%ggn m%?:zlarﬁcyx_aﬁﬂd_e}({.?g @ 3.94 mmol, 1
5  eq) was introduced in one portion with stirring to give a thick slurry. Water (~4 mL)
was added until homogeneous then concentrated in vacuo to give a crude pale yellow
solid. The crude material was recrystallized (aq EtOH) to afford the title compound
(70%) as a white solid, mp 256-258°. Analysis calc'd for C17TH24N40252-HCI: C,
48.96: H, 6.04; N, 13.43; S, 15.38; Cl, 8.50. Found: C,48.69; H, 599; N, 13.24; §,
10 15.27;Cl, 831, ‘

Example 11
N-[5-[[[5+(1,1-Dimethylethyl)-2-0xazolyl]methyl]thio]-2-thiazolyl}-4-

piperidinecarboxamide, monohydrobromide

- / { S s H . T NHeHEr
Ay

To a solution of 1M HBr in EtOH (0.5 mL) was added N-[S-{{[5-(1,1-
dimethy1ethy])-2-oxazolyl]methyl]thio]-2-thia;olyI]-4-piperidinccarboxamide (190

15

20 mg, 0.5 mmol, 1 eq) then cooled to -40°C overnight. The solid precipitate that
formed was collected on a Buchner funnel, washed with absolute EtOH then dried
under vacuum at 100°C to afford the title compound (72%) as a fine white powder,
mp 235-237° C. Analysis calc'd for C17H24N402S2<HBr: C, 44.24; H, 5.46; N,

© 12.14; S, 13.89; Br, 17.31. Found: C, 44.16; H, 5.40; N, 12.12; §,/13.91; Br, 17.70.
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was added a solution of L-tartaric acid (345 mg, 2.3 mmol, 0.5 eq) in absolute EtOH

H-19%p8i6 ) - 556- 6788
€& ()-6-+10%& ()-8

pv& (JA$-[10% v& ()- 10e

(5 mL). A precipitate started to form after several minutes. The mixture was allowed

10 tostand for 4 hr at room temperature then the solid precipitate was collected on a
Buchner funnel, washed with absolute EtOH and dried under vacuum at 85°C for 24
hr to afford the title compound (94%) as pale yellow crystals, mp 234-236°C.
Analysis calc'd for C17H24N40282-0.5-L-Tartaric acid: C, 50.09; H, 5.97; N, 12.29;
S, 14.07. Found: C, 49.85; H, 5.90; N, 12.12; S, 13.75.

Example 13
N-[5-[[[5-(1,1-Dimethylethyl)-2-oxazolyl]methyl]thio]-2-thiazolyl]-4-

piperidinecarboxamide, 0.5-D-tartaric acid salt

/ .{ s 5 g | a3 D Tawse
(cna)cho-X/ \&\r{// jl/o

To a warm solution of N-[5-[{[5-(1,1-dimethylethyl)-2-oxazoly{]methyl]thio]-
2-t.hiazolyl]-4-piperidinecarboxamide (1.00 g, 2.63 mmol) in absolute EtOH (40 mL)
was added a solution of D-tartaric acid (198 mg, 1.32 mmol, 0.5 eq) in absolute EtOH

25 (4 mL). A precipitate started to form after several minutes. The mixture was allowed

20
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10%b>b& ()-$! @OY&R ()-el0%& ()-10% & () - [ XxEGHQUIKKKKWXMB7 10! 10J 10J
10Jv; 109%J& ()-!+ 10%uu& ()-$!'B 10%& ()-$! 10%@Z& ()-$!

109EE& () - $KKKKMIMVHBMB7 10! 10J! | 610%4H&' () - n109%& () - 6

@O0%&:' ()-[mMOoY%& ()-6m10%& ()-wi#[ 10%& () - MBOO| PqQRSz X6NMB7

10! d) 1 109&' ()-9%d) 1 10988& ()-%1 10%& ()- @I

109&' ()-@1109%&' ()-!1610%& ()-nSTTTTTTU] WA\ :

10! 1 A109%Y- Y- & () -1 10%rY& () - #wl0%& ()- 10 10 24 May 2004
10: 109&' ()-!d) | 10%<& ()-% WYYZ[ W zX9~\: 10! -

(.10%& ()-!"10%& p \I"10%{& ()-\-

R 10%&’ ()- ! tos@okior )8 hrla@%ﬁﬁ&ewewxqtbemhmiléwmpwe s eplpded 9na 10e 10e

10e; 10%&’ () é&mé?%ﬁn& fwisned wikﬂ%‘sar%m(ﬁtoﬁ' aﬁdmdéava&unaa@u‘@}mqu}/
10! $10% & ()- 110% & (Z9 ||10%&-§% ’d)
7109 & () - Rvdtoafferd(the ytfe|campgund 413% a“iw pofidy mp@P3-233°6- MnalrsiLerfd & () - w

-10% & () - | 1O &)1 1H24N40282+0.5-D-Tartaric acid: C, 50.09; H, 5.97; N, 12.29; S, 14.07.
5 Found: C,49.75; H, 5.81; N, 12.04; §, 13.37.

Example 14
N-[5-[[[5-(1,1-Dimethylethyl)-2-0xazolylJmethyl] thie]-2-thiazolyl}-4-

piperidinecarboxamide, 0.5-fumaric acid salt

= o ‘n PY—
(Ci'la}ac/g.)\/ \&?/ \ﬂ/@ |

To a warm solution of N-[5-[[[5-(1,1-dimethylethyl)-2-0xazolyl]methyl]thio]-
2-thiazolyl]-4-piperidinecarboxamide (1.75 g, 4.6 mmol) in absolute EtOH (100 mL})
was added a solution of fumaric acid (276 mg, 2.3 mmol, 0.5 eq) in absolute EtOH (5
15 mL). A precipitate started to form after 10 minutes. The mixture was allowed to
' stand for 2 hr at room temperature lhen_af 5°C for 16 hr. The solid precipitate which
formed was collected on a Buchner funnel, washed with absolute EtOH and dried
under vacuum at 65°C for 24 hr to afford the titie compound (84%) as a white solid,
mp 206-207° C. Analysis calc'd for C17H24N402S2+0.5-Fumaric acid: C, 52.04; H,
20 598:N,12.77;8,14.62. Found: C, 51.74; H,5.76; N, 12.57; §, 14.19.
Recrystallization (95% aq EtOH) afforded the title compound containing 1 mol EtOH
(83%) as large colorless crystals, mp 212-214° C. Analysis calc'd for
C17H24N40282+0.5-Fumaric acid*EtOH: C, 52.05; H, 6.66; N, 11.56; S, 13.23.
Found: C,52.03; H, 6.06; N, 11.50; §, 12.99. |
25
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111090[0[ & ()- !'110%9[)[& ()- hhhhhhi 7i wi bC 10! ! nL0% & () - |

10% & ()-10% & ()-v#wl0% & ()- 10[ 10[ 10[6:10% & ()-wiijjkll~?bC 10!!6!.
10% & ()-110%[& ()-!1110%[& ()- @\ 10% & ()-10% & ()--e10% & () -| mPnnoooz[ <
bC 10! [210% & () -

m10% & ()-!$*10%W[7[& ()- @$*10%7& ()- @631 109 [)[ & ()- "10%&'() 0+pppPpPPp
p?qbC 10! I R 10% v& ()-#-wl0% v& ()- 10[ 10[ 10[6v; 10% & ()

$510% & ()-310% & ()-2qqzrs$t u u}[<bC 10!'! 10% & ()- ! 10%%)'\"@5/@904!
10900& () - ! 10%)&'()- [10% v& ()-@0% v& ()- ujuuuuuuuudH=2 10.v

10. v@&10% v& ()-:10% v& () - @10% v& (Rxi0eas& ()-!%0% v& ()-[I

10% v& ()-uuu, v.v

10% Ve ()-uuu, v vyliRg iRty SR ek Tehisolyote. ()

10. vXXQyzzzzzpipéi8Hinecarboxamide, 0.5-succinic acid salt

Ay YO

To a warm selution of N-{5-[[[5-(!,!-dimethylethyl)-2-oxazolylimethyl]thio]-
2-thiazolyl])-4-piperidinecarboxamide (50 mg, 0.13 mmol) in absolute EtOH (2 mL)
--was added a solution of succinic acid (7.7 mg, 0.065 mmol, 0.5 eq) in absolute EtOH
(0.25 mL). A precipitate started to form after 10 minutes. The mixture was allowed
16 tostand for | hr at room temperature then the precipitate was collected on a Buchner
funnel, washed with absolute EtOH and dried under vacuum at 100° C for 24 hr to
afford the title compound (70%) as a white solid, mp 190-192° C. Analysis calc'd for
C17H24N40252+0.5-Succinic acid*0.46H20: C, 50.96; H, 6.28; N 12.51; S, 14.32.
Found: C, 50.96; H, 6.20; N, 12.49; §, 14.23.

15
Example 16
N-[5-[[{5-(1,1-Dimethylethy])-2-oxazolyljmethyl]thio]-2-thiazolyl]|-4-
piperidinecarboxamide, {.5-sulfuric acid salt
N NH-0.5 H,50,
/@\/ s s N
(CHa)C o’ \O/ ‘ '
7
20

To a warm solution of N-[5-[[[5-(1,1-dimethylethyl)-2-0xazolyl]methyl]thio]-
2-thiazolyl}-4-piperidinecarboxamide (50 mg, 0.13 mmol) in absolute EtOH (2 mL)
was added a 1M aq solution of sulfuric acid (0.065 mL, 0.065 mmol, 0.5eq). A

precipitate formed almost immediately. The mixture was cooled to 5° C. for 2 hr then
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10 10 10-6109%& ()-$; 109 ()-!'d. $ 109%& ()-\'d. $
109%& ()-\!(10%&' ()-zzz{{{{{"<SH= !Fnmd10%& ()-!pnd10%&' ()-!nmd10%& ()-6
10%& ()-110% & ()-w#-wil0%& ()-{]||}}Q-~"?SH= | @n10%& ()-!]

.10%e& ()- @10% & ()-@0% & ()-!10%e& ()-\Rv10% & ()-~-usxyz[<l=
10e: 10%& ()-6610%& ()-!110%{& ()-!110% ()-!+@0%e& ()-9%) 10%& ()-yz{dl
M\ do%d0%&' () - Rn10%&' () - @R- 10%&' () - m10%&' ()-6- \10%&k' ()-#wl0%&' ()- 10e
10e1vA?niV d%0" 109 () -! =@ 10%x & () -v!I V@ 24 May 2004
109%&' ()-vdl0o9%& ()-[109%& ()-R 109 ()-\V:}rg\=d%# wio%' ()- 10 10 10;
10%& ()-1@109%& ()-!1 @10%&' ()-!b])10%& ()-%[<g\=d.109& ()-[10%& ()-% $10%
& () -! MMLOY%& the predipitate was collected on a Buchner funnel, washed with absolute EtOH and

L
10%& () - ! d1. 10HdouRs 256-25TIC-1894 9 calofefnf O] 7}@415@09@0)6&2@4-?3593@@' €)-!110%00&
16);éLiSéﬁ’Xg-%ﬁ)%%ﬁ“@fW%‘@ B G Ol B g hpap R S s, 10-v 10

@ mEB0% () - @' 10%& ( ) d10%& ()-R10% ()- mO%& ()-! mo%ld& ()-

A }NB7T@
Example 17

N-{5-[[[5-(1,1-Dimethylethyl)-2-oxazolyljmethyljthio]-2-thiazolyl]-4-

piperidinecarbexamide, 0.5-citric acid salt

A T

To a warm solution of N—[S-[[[S-(I,l;dimethylethyl)-Z-Qxazolyl]methyl]thio]-
2-thiazolyl]-4-piperidinecarboxamide (50 mg, 0.13 mmol) in absolute EtOH (2 mL)

16

was added 2 solution of citric acid (8.3 mg, 0.043 mmol, 0.33 eq ). The solution was
cooled to 5° C for 18 hr then the precipitate which formed was collected on a Buchner

15  funnel, washed with absolute EtOH and dried under vacuum at 100° C for 24 hr to
afford the title compound (68%) as a white solid, mp 214-216° C. Analysis calc'd for
C17H24N40252+0.5-Citric acid*0.10H20: C, 50.21; H, 5.94; N, 11.71; §, 13.40.
Found: C, 50.21; H, 6.01; N, 11.83; S, 13.44.

20 Example 18
N-[5-{{[5-(1,1-Dimethylethyl)-2-0xazolyl)methyl]thio]-2-thiazolylj-4-

piperidinecarboxamide, methanesulfonic acid salt

/ h\l s _ S u ' NH-MeSQO;H
{cmhc/(q)\/ \{_?/ \LKQ



106S10%&' ()-):el0% ()-610%& ()-&10% & ()-!&10%&' ()-!&LOY& ()-/01=}; |
10! | le%:&' ()-n! A" v10%&' () -n6S10%& () - 1(()2’/&' 0)- V#V\ffl.%)o/&' O)- 1(()) 168\8 }z[ Lﬂg
10d210%&' ()-RRO. 109& ()-.109& ()-'Iv10%&' ()-n!lIv10%& ()-n!l v109&' ()-n;
?2Q8Y[\]"z"SH= 10 10 10 10610%& ()-w; 109%&' ()-!63[10% ~d ,
?2& ()-163[10%& ()-!63[10%& ()-"] TS <SH=
éggég%z;&' ()-1'10%t& ()-[nmB\ 109%& ()-m

() - mmPA 0% () - AWL0%R' () - F hrTWUGSH: el0%&' ()-!'110%& @#-May 2004 ()-!"
| 109&' ()-!"'110988& ()-!10%&' () - nopgr~f G e1l0nMl0% VB?L' ) @0%2?;&' (); [ 10‘%5 3/&' (
) - vEWL0% v& () 10" oBGIub@ of N-[5-[[[5- (1 ] dxmethylethyl) 2-0xazo!yl&methyl}thm] 2-

i goo/ﬁ \(”) ng\(@i %\]P%)é yﬁec%}t{o%rfn?gg}yg )0 éé M&@Y:P?éépréﬂyl alcé-l@o W?SV & ()-1;
10.v 10.v[; mL)wasadded rnethanesulfomc acid (0.01 6 mmol l eq ) The slurr{r v(\%ls( )- 10 V

10% v& ()-!r @6 | ' %
J& ()-el0%& ‘%a ?—’3){%‘%&?&‘%@ é"T"tB"mM 55/%? %?gﬁéf‘f%ﬁ“?*&"%gi&léﬁ B10%

L=\ 10%&' (
(1)00% , 10%;1 §$ ¢) - ’ WihrOMB088Es { preqipitats foamad: %FHT EOURPE MR BB 15" Toos: () -1 BSL
10 %&,( ): 10 @ &?-g Bt]:pe/t‘ﬁ‘oc(rﬂ e]n\é}:ragﬁe‘fo;@y h: The ecipitate which formed was
()- m 71008 nb10%&' () - m 410%&' ( % té‘i pl_ll) ( Pm\= 10v;
110% v& () - 61 @Bosd gy filjratipn then dried under vacuum at 50° Cfor 14 hr to am tZtlc
compound (85%) as a colorless powder, mp 105° C. Analysis caic'd for
C17H24N402S2-MSA-H20: C, 43.70; H,6.11; N, 11.32; S, 19.44. Found: C,

10 43.53; H,6.14; N, I1.15; §, 19.15.

Example 19
N-[S—[[[S-(l,1-Dimethylethyl)-z-oxazolyl]methyl]thio]-z-thiazolyll-4-'

piperidinecarboxamide, 0.5-D,L-malic acid salt

To a solution of N-{5-[[[5-(1,1-dimethylethyl)-2-oxazolyl]methyl]thio]-2-

thiazolyl}-4-piperidinecarboxamide (100 mg, 0.26 mmol) in isopropyl alcohol (0.80

20 mL) was added slowly at 70° C a solution of D,L-malic acid (35 mg, 0.13 mmol, 0.5
eq ) in isopropy} alcohol (0.3 mL). A precipitate formed immediately. The reéulting
mixture was stirred at 55° C for 2 hr then at room temperature for 14 hr. The '
precipitate was collected by filtration then dried under vacuum at 50° C for 14 hr to
afford the title compound (75%) as a colorless powder, mp 216° C. Analysis calc'd

25 for C17H24N40252+0.5-C4H605+H20: C, 50.98; H, 6.08; N, 12.51; §, 14.32.
Found: C,50.55;H,6.17; N, 12.29; S, 14.05. '

15

45-



W10% v& ()-110% v& ()-$dv10% v& ()- 10 10(& [9N= 10!
%ow&'lg)-!@ow&'()-.10%v&'()-!m10fy&'()- 10% & ()-! 10%a& ()-& ~SH= 10!
.V .V
igivld:lo%v&'()-110%v&'()-.10%v&'()-!mllo%'v"v&'()-!mllo%/v&'()-a?SH=
R 10%&'()-@0%&'()-@0%5&'()-[10%5&'()-!I\/[lO%q)q&'()-#-MO‘V&S&'é -V TY}A?

SH= 10! v; el0%& ()-$R*% 109%6& () -! $$R* % 10%$& () - ! SR* % 1024 d4a 04
g-ég)/z&sz&) (?Qig/:‘sé@(y?&'[ %]: l\((l[ [ \[] 10! mOo%&' ()-#-wi0%&' ()- 10 100 101 $1¥)%&' ()--
- ' - z[ <1J 10m 109%&' -@109%& -1 &' -
@RIO%& ()- '2 rl0%& ()- @ 0-@ 0 GaovE (-
Claims

What is claimed is:

1. A compound of formula I
N R
/[ >\/5 S E 2
R o \ﬁy \[r ) _(CHah
N 0
m _

and enantiomers, diastereomers and pharmaceutically acceptable salts thereof wherein

R is alkyl;

R, is hydrogen;

X is NR; or CHNR:R;;

R; and R; are each independently hydrogen, alkyl, substituted alkyl or cycloalkyl; and

nis2,

2. The compound according to Claim 1 of formula Ia
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109 () -1 mz9%;j KJ 10m 17109 ()-- 1109 ()-d 109 ()-!d
10%yé& ()-#1\109% ()- 10 10K}[9KJ 10!'[$10% ()-!& Df $10%& ()-v6! 10%& ()-!
109& ()-10 109& ()- 66109 ()-}~SH= 10! 10 10 10v;

109& ()-610% & ()-v!6--109%& ()-98 6-- 109%& () - %t 109%& () - 8"bdBSH= 10! 10! &
@O0%f& ()--nl0%& ()-610%& ()-10%& ()-$10% & ()-\#wl0%& () - [ Kz[ 9SH=

10! 1 1096n& () - % 10%& () -! 10%e& () - @aL0%

& ()-! @O0%& ()-!u@O0%& ()-K. 3456BL~ @ 10! [10%& ()-[109%& ()24Maw@PP - 10e
10e 10ed: 10%& ()-!!109%n& () - %\ LVZX6~_@

10! -1 (1090D& ()-!- @O% ()-!- @O% ()-!-@O% ()-! @GLOY% ()-["d@O0%: ()- ViU
t|z[?4@1 10[ 10%&' ()-w; 10%&' ()-1010%& () -

B N
¢CH,,3/C)\/ \(77/ W/O e,

(Ia)

and enantiomers, diastereomers and pharmaceutically acceptable salts thereof wherein

R: is hydrogen, alkyl, substituted alkyl or cycloalkyl.

3 The compound according to Claim | of formula Ib
. N v e
| ///:_ >\/S ® HWJQ
(CH3)sC 0 Y
W
(1)

" and enanticmers, diastereomers and pharmaceutically acceptable salts thereof wherein

R; is hydrogen, alkyl, substituted alkyl or cycloalkyl.

4 -The compound according to Claim | of formula Ic
- NRzRy
/ N
D\/ > S N
{CH31C 0 v ,
N Q _
(Ic)

and enantiomers, diasteromers and pharmaceutically acceptable salts thereof wherein

R; and R are each independently hydrogen, alkyl, substituted alkyl or cycloalkyl.
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I'=1010%' ()- !'-1(109% ()-!'-1(10%& ()-gE@ 1 10! T10%&' ()- RLO%&' () -!
n10%c& ()-! nlO0%& ()-#wl0%& ()- 10 10R$z[9E@ 1 10!
v/ 109%& ()---+109& ()-6)10%& ()-!110%& ()-'1109%& ()-'YI10%,& ()-$%$.389:;G_=
1 100" mMO%AY[& ()-#wWl0%N & ()- 10 10 10[:109%& ()-'Il v/ 10%00& ()- |
v/i10%&' ()-Mgt }r<~ =1
1011$" 10 [& ()-1%40% & ()-#10% & ()-!']1110%A[& ()-10% & ()-'10%[5('6‘2-]bczx
9.= 10[: 10% & () - 0
510 [& ()-W410% & ()-'$.10%8!'& ()-!6%$. 10%[& ()-!$ 109 ()-cdeqW H=
10[: 1T 109RRE () - @ 10%KHKHE' () - @10% & () - ~$wWl0% & () -\ #-wl0% & ()- 10[
10[ : ~<&X6H= - The compound according to Claim 1 selected from the rou
10! *1098: B: & %%)‘44" F10%uu& ()-!'110%tup& ()-!-10%R& ()-%-10%:e: & ()-% 10%
e& ()-[ G peF€ BHPHWL0%R ()- 10e 10e
N-[5-[({5-(1,1-dimethylethyl)-2 -oxazolyl]methyl]thm] 2-thiazolyl]-4-

piperidinecarboxamide;

(£)-N-[5-f[[5-(1,1-dimethylethyl)-2-oxazolylJmethyl]thio]-2-thiazolyi]-3-
piperidinecarboxamide; '

(x)-1-(2,3-dihydroxypropy!)-N-[5-{[[5-(1,] -dimethylethyl)-Z-oxazolyl]-
methyljthio]}-2-thiazolyl}-4-piperidinecarboxamide;

N-[5-[[[5-(1,1- dlmethylethyl)-Z—oxazoiyl}methyl]thlo]-z-thlazolyl]- -(1-
methylethyl)-4-piperidinecarboxamide;

1-cyclopropyl-N-[5-[[[5-(1,1-dimethylethyl)-2-oxazolylJmethyl]thio]-2-
‘thiazolyl]-4-piperidinecarboxamide;

N-{5-[[[5-(1,1-dimethylethyl)-2-oxazolylJmethyl]thic]-2-thiazolyl]-1-(2-
hydroxyethyl)- 4-p|per1d1necarboxanudc,

(R)-N-[5-[[[5-(1,1- d1melhylethyl)-Z-oxazolyl]methyl]lhlo]-2-th:azolyl] 3-
piperidinecarboxamide;

(S)-N-[5-{[[5-(1,1-dimethylethyl)-2-0xazolyl]methyl]thio]-2-thiazolyl]-3-
piperidinecarboxamide;

cis-4-amino-N-[5-[[[5-(1,1 -dimethyleﬂlyl)-2-0xaiolyl]methyl]thio]-2-
thiazolyl]cyclohexylcarboxamide; and -

trans-4-amino-N-[5-[[[5-(1,1-dimethylethyi)-2-oxazolyljmethyi]thio]-2-
thiazolyl]cyclohexylcarboxamide; and

pharmaceutically acceptable salts thereof.

6. N-{5-[[[5-(1,1-dimethylethyl)-2-oxazolylJmethyi]thio]-2-thiazolyl]}-4-

piperidinecarboxamide and pharmaceutically acceptable salts thereof.

7. (£)-N-[5-[[[5~(1.]1-dimethylethyl)-2-0xazolyl|methyl]thio]-2-

thiazolyl}-3-piperidinecarboxamide and pharmaceutically acceptable salts thereof.

8. (R)-N-[5-{[{5-(1,!-dimethylethyl)-2-oxazoly!Jmethyl]thio]-2-
thiazolyl}-3-piperidinecarboxamide and pharmaceutically acceptable salts thereof.
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10e010%& () -: 10%& () --10%& ()-*10%& () - [ 4dEpeF
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6109& () - 47j [ ~c}~?peF
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G 10! m 109& ()- 109%& ()-6.109%& ()-#WLO%& ()- 10 10 10RLOY& ()- F}A?f G

10! #109& () - mMLOY& ()-!10% { & () - @MLOYX& () - @ MVLOYE () [$ o% V (i‘f LdBf G
10! 1 2109& ()-wW / 109%& ()-$*109%& () - m wi0% ()-[ &L0%& ()-$I 1 ﬁ%’!ﬁ) i

10! I #wL10% ()- 10 10 10@ 109& ()- 109%& ()-: 109%& ()- 2109 () - wd5@IEshI

10! ! MLOY& () - - 109%& () -v- 109%& () - 109%& () - nPA0%& () - @RLOY () - [ Cyz[ <shl

10! 3109& ()-d1109& ()-!109& ()-!109%& ()-!109%& ()-109%& ()-eF 10!

10%& ()-6110%& ()-# Ve 1 10v.1 QUK 09 7A2. a?eF
10! | @ 10%(Y& () - év? %0@%[ 5%([‘ 0‘85‘8%( 9‘@3 é?"?’j‘y"é‘%@(ﬁ”éé ()- 10%& ()-. TdE
eF 10!! [&10°/ﬁ8é.z@y4 |B-Aipéreifiearbok dr0ide 8hd PhanhdbOd@ally saits thereof.
@0%e& ()-10%& ()-Tz[ <eF 10! R$) 100/@&' ()-/10%& ()-!'V6S$) 10%
& ()-16%) 10%e& ()-!)D6%) 10% ()-'el0% & ()- M @
10, cis-d-amino-N-[5-[[[5-(!, 1-d1methylethyl)-2-oxazolyl]methyl}thlo]-2-

thiazolyl]cyclohexylcarboxamide and pharmaceutically acceptable salts thereof.

11. trans-4-amino-N-[5-[[[5-(1,1-dimethylethyl)-2-oxazolyl]Jmethyl]thio}-

2-thiazolyl]cyclohexylcarboxamide and pharmaceutically acceptable salts thereof.

12. A pharmaceutical composition which comprises a compound of Claim

1 and a pharmaceutically acceptable carrier.

13. A pharmaceutical composition which comprises a compound of Ciaim
1 in combination with a pharmaceutically acceptable carrier and an anti-cancer agent

formulated as a fixed dose.

14. A pharmaceutical composition which comprises a compound of Claim
1 in combination with a pharmaceutically acceptable carrier and a modulator of p53

transactivation formulated as a fixed dose.

15. A method for modulating apoptosis which comprises administering to
a mammalian specie in need thereof an effective apoptosis modulating amount of a

compound of Claim 1.

16 . A method for inhibiting protein kinases which comprises administering
to a mammalian specie in need thereof an effective protein kinase inhibiting amount

of a compound of Claim 1.
17, A method for inhibiting cyclin dependent kinases which comprises

administering to a mammalian specie in need thereof an effective cyclin dependent

kinase inhibiting amount of a compound of Claim {.
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10! R1I0%6& ()-R 109%6& () - v#Wl0%6& ()- 10e 10e

10e: 10%& ()-!110%e& ()-v@"?~_@ 10! 1 1096&' () -!

| 7109& ()-!BDI 7109%66& () - RLOY%6& () -d10%6& () -vel0dB& ()-, O'?~_@
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compound of Claim I

_19. A method for inhibiting cdk2 which comprises administering to a
mammalian specie in need thereof an effective cdk2 inhibiting amount of a compound
of Claim 1,

20. A method for inhibiting ¢dk3 which comprises administering to a

mammalian specie in need thereof an effective cdk3 inhibiting amount of 2 compound

of Claim 1.

21_. A method for inhibiting cdk4 which comprises administering to a
mammalian specie in need thereof an effective cdk4 inhibiting amount of a compound
of Claim 1.

22. A method for inhibiting cdkS which comprises administering to a
mammalian specie in need thereof an effective cdkS$ inhibiting amount of a compound
of Claim 1.

23. A method for inhibiting cdk6 which comprises administering to a
mammalian specie in need thereof an effective cdké inhibiting amount of a compound
of Claim 1.

24 . ‘A method for inhibiting cdk7 which comprises administering to a
marmnmalian specie in need thereof an effective cdk? inhibiting amount of a compound
of Claim 1.

25 . A method for inhibiting cdk8 which cbmprisﬁs administering to a

mammalian specie in need thereof an effective cdk8 inhibiting amount of a compoum_:l
of Claim 1. |
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26 . A method for treating proliferative diseases which comprises
administering to a mammalian specie in need thereof a therapeutically effective

amount of a composition of Claim12.

27. A method for treating cancer which comprises administering to a
mammalian specie in need thereof a therapeutically effective amount of a composition

of Claim1 2.

28. A method for treating inflammation, inflammatory bowel disease or
transpiantation rejection which comprises administering to a mammalian specie in

need thereof a therapeutically effective amount of a composition of Claim1 2.

29. A method for treating arthritis which comprises administering to a
mammalian specie in need thereof a therapeutically effective amount of a composition

of Claim12

30 A method for treating proliferative diseases which comprises
administering to 2 mammalian specie in need thereof a therapeutically effective

amount of a composition of Claim 13,

31. A method for treating cancer which comprises administering to a
mammalian specie in need thereof a therapeutically effective amount of a composition

of Claim1 3.

32, A method for treating proliferative diseases which comprises
administering to a mammalian specie in need thereof a therapeutically effective

amount of a composition of Claim 14

33. A method for treating cancer which comprises administering to a
mammalian specie in need thereof a therapeutically effective amount of a composition

of Claiml4
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35. A method for treating chemotherapy-induced alopecia, chemotherapy-

induced thrombocytopenia, chemotherapy-induced leukopenia or mucocitis which
comprises administering to 2 mammalian specie in need thereof a therapeutically

effective amount of a compound of Claim 1.

36. The compound of claim 1 wherein said pharmaceutically acceptable

salt is selected from the group consisting of hydrochloride, dihydrochloride, sulfate,

triflucroacetate, mixture of trifluoroacetate and hydrochloride, tartarate, fumarate,

succinate, maleate, citrate, methanesulfonate, bromate and iodate salts.

37.  The compound of claim 2 wherein said pharmaceutical‘ly acceptable

salt is selected from the group consisting of hydrochloride, dihydrochloride, sulfate,

trifluoroacetate, mixture of trifluoroacetate and hydrochloride, tartarate, fumarate,

succinate, maleate, citrate, methanesulfonate, bromate and iodate salts.

38,  The compound of claim3 wherein said pharmaceutically acceptable

salt is selected from the group consisting of hydrochloride, dihydrochloride, sulfate,

trifluoroacetate, mixture of trifluoroacetate and hydrochloride, tartarate, fumarate,

succinate, maleate, citrate, methanesulfonate, bromate and iodate salts.

39.  The compound of claim4 wherein said pharmaceutically acceptable

salt is selected from the group consisting of hydrochloride, dihydrochloride, sulfate,
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bC 10@ succinate, maleate, citrate, methanesulfonate, bromate and mdate salts.

40. The compound of claim 5wherein said pharmaceutically acceptable
salt is selected from the group consisting of hydrochloride, dihydrochloride, sulfate,
trifluoroacetate, mixture of trifluoroacetate and hydrochloride, tartarate, fumarate,

succinate, maleate, citrate, methanesulfonate, bromate and iodate salts.

41 The compound of claim g wherein said pharmaceutically acceptable
salt is selected from the group consisting of hydrochloride, dihydrochloride, sulfate,
trifluoroacetate, mixture of trifluoroacetate and hydrochloride, tartarate, fumarate,

‘'succinate, maleate, citrate, methanesulfonate, bromate and iodate salts.

42. The compound of claim 7 wherein said pharmaceutically acceptable
salt is selected from the group consisting of hydrochloride, dihydrochloride, sulfate,
triflucroacetate, mixture of trifluoroacetate and hydrochloride, tartarate, fumarate,

succinate, maleate, citrate, methanesulfonate, bromate and iodate salts.

43 . The compound of claim 8 wherein said pharmaceutically acceptable
salt is selected from the group consisting of hydrochloride, dihydrochloride, sulfate,
trifluoroacetate, mixture of trifluoroacetate and hydrochloride, tartarate, fumarate,

succinate, maleate, citrate, methanesulfonate, bromate and iodate salts.

44 . The compound of claim 9 wherein said pharmaceutically acceptable
salt is selected from the group consisting of hydrochloride, dihydrechloride, sulfate,
trifluoroacetate, mixture of trifluoroacetate and hydrochloride, tartarate, fumarate,

succinate, maleate, citrate, methanesulfonate, bromate and iodate salts.

45 . The compound of claim ] g wherein said pharmaceutically acceptable
salt is selected from the group consisting of hydrochloride, dihydrochloride, sulfate,
trifluoroacetate, mixture of trifluoroacetate and hydrochloride, tartarate, fumarate,

succinate, maleate, citrate, methanesulfonate, bromate and iodate salts.
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New'h Root Entaitysstesteddipmpihe group consisting of hydrochloride, dihydrochloride, sulfate,

trifluoroacetate, mixture of triflucroacetate and hydrochloride, tartarate, fumarate,
succinate, maleate, citrate, methanesulfonate, bromate and iodate salts.

a7, The pharmaceutical composition of claiml 2 wherein said
pharmaceutically acceptable salt is selected from the group consisting of
hydrochloride, dihydrochloride, sulfate, triflucroacetate, mixture of trifluoroacetate
and hydrochloride, tartarate, fumarate, succinate, maleate, citrate, methanesulfonate,

bromate and iodate salts.

48 | The pharmaceutical composition of claim 1 3 wherein said
pharmaceutically acceptabie salt is selected from the group consisting of
hydrochloride, dihydrochloride, sulfate, trifluoroacetate, mixture of trifluoroacetate
and hydrochloride, tartarate, fumarate, succinate, maleate, citrate, methanesulfonate,

bromate and iodate salts.

49 . " The pharmaceutical composition of claim 1 4 wherein said
pharmaceutically acceptable salt is selected from the group consisting of
hydrochloride, dihydrochloride, sulfate, trifluoroacetate, mixture of trifluoroacetate
and hydrochloride, tartarate, fumarate, succinate, maleate, citrate, methanesuifonate,

bromate and iodate salts.

50 .. The method of claim 16wherein said pharmaceutically acceptable salt
of said compound is selected from the group consisting of hydrochloride,
dihydrochloride, sulfate, trifluoroacetate, mixture of triflucroacetate and
hydrochloride, tartarate, fumarate, succinate, maleate, citrate, methanesulfonate,

bromate and iodate salts.

51 |  The method of claim 1 7 wherein said pharmaceutically acceptable salt

of said compound is selected from the group consisting of hydrochloride,

-54-




" #$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLIMNOPQRSTUVWKYZ[\] " " abcdef ghi j kl mopqr st uv ~

| " #$9& () *+, - ./ 0123456789: ; R o - YAy 2004
<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

" HSUR () *+, - §4§c§7d§9mlf
<= >’>@\BCDEFGHI JK%& K Ry R e R e e i vy 2 | } -

" HSUR () *+, - Msmﬁmmm memmmcthanesulfonatc

bromate and iodate salts.

52 The method of claim 19 wherein said pharmaceutically acceptable salt
of said compound is selected from the group consisting of hydrochloride,
dihydrochlonde, sulfate, trifluoroacetate, mixture of trifluoroacetate and
hydrochloeride, tartarate, fumarate, succinate, maleate, citrate, methanesulfonate,

bromate and iodate salts.

53.  The method of claim 26 wherein said pharmaceutically acceptable salt
of said compound is selected from the group consisting of hydrochioride,
dihydrochloride, sulfate, trifluoroacetate, mixture of trifluoroacetate and
hydrochloride, tartarate, fumarate, succinate, maleate, citrate, methanesulfonatc

bromate and iodate salts.

534 The method of claim 27 wherein said pharmaceutically acceptable salt
of said compound is selected from the group consisting of hydrochloride,
dihydrochloride, sulfate, trifluoroacetate, mixture of trifluoroacetate and
hydrochloride, tartarate, fumarate, succinate, maleate, citrate, methanesulfonate,

bromate and iodate salts.

55.  The method of claim30 wherein said pharmaceutically acceptable salt
of said compound is selected from the group consisting of hydrochloride,
dihydrochloride, sulfate, triflucroacetate, mixture of trifluoroacetate and
hydrochloride, tartarate, fumarate, succinate, maleate, citrate, methanesulfonate,
bromate and iodate salts.

56 .  The method of claim 3 1wherein said pharmaceutically acceptable salt

of said compound is selected from the group consisting of hydrochloride,

dihydrochloride, sulfate, trifluoroacetate, mixture of trifluoroacetate and
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hydrochloride, tartarate, fumarate, succinate, maleate, citrate, methanesulfonate,

bromate and iodate salts.

57.  The method of claim 35wherein said pharmaceutically acceptable salt
of said compound is selected from the group consisting of hydrochloride,
dihydrochloride, sulfate, trifluoroacetate, mixfure of trifluoroacetate and
hydrochloride, tartarate, fumarate, succinate, maleate, citrate, methanesuifonate,

bromate and iodate salts.
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