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DEPENDENT HI NASES Bri ef Description of the Invention The present invention

is directed to conmpounds of the formula |7 SHR ~C-S~~)m~ ~N\ Ra (1) I n

N Rs and pharnaceutically acceptable salts thereof. As used in fornula I,

and t hroughout the specification, the synbols have the foll ow ng neanings:

Ri and Rz are independently hydrogen, fluorine or alkyl; 10 Ra is aryl or

heteroaryl R4 is alkyl, cycloal kyl, aryl, cycloal kyl al kyl, a?@PHPR@ 04

heteroaryl, heteroaryl al kyl, heterocycl oal kyl, heterocycl oal kyl al kyl; or

CO al kyl, CO-cycl oal kyl) CO aryl, CO al kyl -cycl oal kyl, CO al kyl -aryl, 15

CO heteroaryl, CO al kyl - het er oSMINOTERAZOIE BNHIBEEORS IOF

CO- al kyl - het erocycl oal kyl ; or Q]leﬂ |, CONH aryl,

CONH- al kyl -cycl oal kyl, ... CO\ICI—I-Pg!EE‘y -airawl%ﬁ# eteroaryl)

CONH- al kyl - het eroaryl ) CONH het erocycl oal kyl, 20

CONH- al ‘kyl - het er ocycl oal kyl ; on ]_.ga) ol S THR kvl COO aryl,

COO al kyl -cycl oal kyl , COO al kyIB- ary ?A‘%&)ﬁ%et eroar b’lgﬂ*llé:}c{)o al kyl - het eroaryl ,

COO- het er ocycl odl kyl , COGhelrk§denhmvenideyieldirastry to compogms.of g oamiipl |

SQz-aryl, SQz-al kyl -cycl oal kyl ,r,SQz- al kyl -aryl, 25 SQOz- het eroaryl,

SQz- al kyl - heteroaryl, SQOz-heter,dcycl oal kyl S%;gl kyl - het er ocycl oal kyl ; or
H-

C(NCN) NHal kyl , C(NCN) NH cygl S N N
C( NCNNH) - al kyl - cycl oal kyl , alkyl Narylff "1™ 15 fline 2004

C( NCN) NH- het er oaryl, C( NCN) NH- 2kyI - het er N, C(NCN) NH het er ocycl oal kyl
C( NCN) NH- al kyl - het erocyl coal kyl';” or C(NN8z) NH- al kyl , C(NNOz) NH cycl oal kyl ,
C(NNOz) NH-aryl , C( NH- al kv] + I N |-kl - :

C( NNOz) NH- het er oar ??hpﬁ%i’ﬁﬁé%%ﬁ&@%ﬁ?%#gg&%g&?wwm‘% oA ![’ and

C( NNQOz) NH- het er ocy Hoahghylut the(siindijadianathieysmhels batecthe fdaiving meapyxings:

C( NH) NH- al kyl , C(NH) NH cycl qal : cl oal kyl ,
O NH) NH- al kyl ~aryl, 10 ¢ Nl-l)qﬁl?l-hﬁg{?g%)lgg% , %%I—ll))yNdsl—l-agaéwi’kdﬁd:r%%F ﬁ%‘%‘ﬁ%w ,

C(NH) NH- het er odfcl oal kyl , CHxi apil e heferopstl er ocycl oal kyl ; or

C( NH) NHCO- al kyl',  C( NH) NHCO- gy ¢4 Dbk ¥cloaliyN- i etoalYlalkyl, arylaliyl,

O NH) NHOO- al kyl - cycl oal kyl, (N Kyl @I%% R S e aryi |

C( NH) NHCO- al ky! - heheiersri; hetqmoarylalkylbeterasedeaisdy | ¢l oal kyl |

C(NH) NHCO- al kyl - het er ogyedragblsyiylatiyl,rNORS) NH-al kyl ) C(NORs) NH-cycl oal kyl ,

G NGRS) N4 het ef oar {0 NPy HpR Yk b2l Gooalhyovapphon”cbtatittab

L, oy ot syt 5 U5
ydrogen or al kyl ; IS~y dr ogen ,.cycloal kyl) aryl, cycloal kyl akyl,

aryl al kyl , heteroaryl, %?bgg‘%ﬁfﬁﬁ%ﬁwﬂﬁé’t erocycl oal kyl or _

het er ocycl oal kyl al RPNH-abkym(QONBirydloaleydeCONH-gyl, CONH-algl-aydelkyh i nt eger of

1 to 3. The conpounds %O%rawé'a“r}l ébﬁ}p{)&&?'o jKinase inhibitors and are

useful in the treatnent a vention o iferative diseases, for
exanpl e, cancer, i nfl affRNHekkdhgtenoaryl CONH-hateeogyehealkyd so be useful in 30

the treatnent g neur oqea¢RSIRIILRSySIBARPSxSUCh as Al zhei ner’ s di sease,
cardi ovascul ar di seases, viral diseases and fungal diseases. -2 15 June
2004 CO0-alkyl, COO-cycloalkyl, COO-aryl, CO(?—alkyl-cycloalkyl,
COOQ-alkyl-aryl, COO-heteroaryl, COO-alkyl-heteroaryl,
COO-heterocycloalkyl, COO-alkyl-heterocycloalkyl; or
S0s-cycloalkyl, SOz-aryl, SOz-alkyl-cycloalkyl, SOz-alkyl-aryl,
25 SOs-heteroaryl, SOz-alkyl-heteroaryl, SOz-heterocycloalkyl,
S0q-alkyl-heterocycloalkyl; or
C(NCN)NH-alkyl, C(NCN)NH-cycloalkyl, C(NCN)NH-aryl,
C(NCNNH)-alkyl-cycloalkyl, CINCN)NH-alkyl-aryl,



Description of the Invention The present invention provides for conpounds
of fornmula I, 5 pharnmaceutical conpositions enploying such conpounds and
for nethods of using such conpounds. Listed below are definitions of
various ternms used to describe the conpounds of the instant invention.
These definitions apply to the terns as they are used throughout the
specification (unless they are otherwwse 10 limted in specific instances)
either individually or as part of a larger group. It shoul d1Belurst2@04hat
any heteroatomw th unsatisfied val ances is assuned to have the hydrogen
atomto satisfy the val ances. Carboxylate anion refers to a negatively
charged group -CQOO 15 THECNONH:Hiaéroptyl, AINCNINERhIkyr-Indtarosryio a nonoval ent

al kane (hydrocarbon) de a i pn_atoms
unl ess ot herw se defi neé Y’ﬁﬁ i Et%""lé‘”%’glpﬁy? d}mk{lﬁ g’ayl?e(%em%cofilktym °Cd
strai ght, br anchedCENN@y)NH elkshmmmmwwnmﬁ arylhen substituted,

al kyl groups nmay be su qSP]t groups, R as 20
defined) at any avail abI e 0| nt W%c?%é n’e ){1#1 group is said
to be substitutéd wi t h CAN hgtepearyl, Qmon)ﬁqfﬁs&dl hmemamﬂangeabl y With
branched al kyl group” c@qgmmqy, teRyRahdyg, : S met hyl ;|
ethyl, propyl, i soprepyl ut yIe t-buty y (Iﬂgrg%% awgl%t r(}c?&h&iﬁe

i sohexyl, heptyl, % 4-di rret hyl pentyl , octyl 2,2,4-trinethyl pentyl, 25
nonyl , decyl ) undeng)mgﬂg,yIcmﬂﬂﬂn&&@mhﬁ?&ﬁmﬁ% substituents may
0

i ncl ude but are not lim tgﬁl W ng groups: halo
(such as F, d, Br, |)CSHEEHagl-crdealkbvlaOEBNHglkyErm),  al koxy) al kyl t hi o,
hydroxy, car bOW (- CwﬂXNH&NK}He@é&M&?I oo N s@k@)lﬁ}eroﬁlykw car bonyl oxy

OCOR NH2
E NHCO)\IHR?)m or §h| ol )(Wﬁﬁ%ﬁm%‘ kxlg%ﬁﬁéﬁ%m&fﬁedae%ﬁ ned may

al so conprise one cmmmommm(m)mdmmmmm(mmum agfle or nore
carbon to carbon tri pI term f a hydrocar bon
radical straight, br anc a?ﬁl 8?%#’3’1’&% W@&%ﬁﬁ? carbon at ons
and at | east one car boﬁ!(NH)IﬁHﬂBdretdombl € (NIDNHChalkykhketeroalynyl " refers to
a hydrocarbon radi cal r, cyclic containing from2 to 12
carbon atons and at Iegglﬁﬁ?)lﬂgbglﬂb&w&&l%}bon triple bond. Cycloalkyl is a
speci e of al kyl cont ai FINENHERadkldeteFocyalobllm]; afr ons, 10 wi t hout
alternating or resg@gmkmlé(mmt@ %@W@%Nﬁ . It may contain

froml to 4 rings. Exenplary unsubstltute roups I ncl'ude cycl opropyl,
cycl obutyl, cycl opent yP(N@%)P%ekylrcydaalémhﬁWPRs alkgharybl ary substituents
include one or nore of ctheRHSIH- %ﬁwr@m rhﬁtﬂgﬁnméb i,, alkoxy, alkyl

hydroxy am no, .vitro, and/ or .15 al kyl'thio. Thé terms "al koxy"
or "alkylthio 2§ as usggﬁﬁgf)g&"r]hetﬁ@ﬁﬂf% lieyl, CANGR N ey 1 heteresyelpalbdyl above

bonded t hrough an oxygen IRsﬁé@gieog(en@f)ﬂkg[ a sul fur |inkage ( S),
respectively. The term "al carb sed h ein, not es an

al koxy 20 group bonded th °¥&r§3@?yc&a§9§ %lﬁ'?bonyl r adi cal
is represented by zirhhlliyd),rhméxaaryl Gé@)rﬁiylamr}&téxb@cﬁamwup is a straight or
branched C -s al kyIJl tg_oo%ﬂm paelftlerm "al kyl carbonyl " refers to an al kyl
group bonded thr ougeh acycar y ygr oup. 25 The term "al kyl car bonyl oxy", as
used herein, déhotes an almwlwdnbgﬂydfogb@upnMi ch is bonded through an
oxygen Iinkage The term " acyh alikyl o1 3used herein, denotes an aronmatic
ring bonded to an al kyl group as ‘described above. The term ‘aryl" refers to
monocyclic or bicyclicThe eonenounds ¢ffgrulel gre BOtqimbinake induliwts 4ndt @@ phenyl
and the |ike, as wabhu A iobBaelt Hudfbralcubli 3 frolifbrfhive JAALY bok

phenant hrenyl and the |i1ke. An aryl dgroup thus contal ns at 15 Ju

2004 | east one ri rR¥emale prpcan inflamspatipnaansharthrifis. HThgy may iilﬁtvb,e wagbi im | ngs

bei ng present) 3@orthambtmeﬂmfaau&?egaﬁé}gavé hheéa%wsucwafsmé}lehﬁémaég
(resonating) doubl e bonds between adjacent carbon atons or suit é

het er oat ons. Aryl groensscHaydisgsessoran] disagaessanskfupgaltdiseasdist h one or nore
groups 5 including, but not limted to hal ogen) al kyl, al koxy, hydroxy,

car boxy, carbanmoyl, al kyl oxycarbonyl, vitre, trifluoromethyl, am no,

cycl oal kyl') cyano, alkyl S(Om (mQ, 1, 2), or thiol. The term "heteroaryl"
refers to a nonocyclic aromati c hydrocarbon group having 5 or 6 ring atons,
or a bicyclic aromatic group having 8 to 10 10 atons, containing at |east
one heteroatom O S, or N, in which a carbon or nitrogen atomis the point
of attachment, and in which one or two additional carbon atons is
optionally replaced by a heteroatom selected fromO or S, and in which from
1 to 3 additional carbon atons are optionally replaced by nitrogen

het eroatons, said heteroaryl group being 15 optionally substituted as
descri bed herein. Exenplary heteroar yI ~groups | ncI ude the foI I ovm ng:



20 benzot hi azol yl, benzoxazolyl, benzi m dazolyl, benzoxadi azol yl,

benzof urazanyl and tetrahydropyranyl. Exenplary substituents include one or
nore of the follow ng: hal ogen, alkyl, al koxy, hydroxy, carboxy, carbanoyl,
al kyl oxycarbonyl, trifluoronethyl, cycloalkyl, vitro, cyano, am no,

al kyl S(Om (m=0, 1, 2), or thiol. 25 The term "heteroarylium refers to

het eroaryl groups bearrng a quaternary nitrogen atom and thus a poiéérve
charge. The term "heterocycloal kyl" refers to a cycl oal kyl

(nonaromatic) in which one of the carbon atons in the ring |s replaced by a
het eroatom sel ected from O, S or N) and in which up to three additional 30
carbon atons nay be replaced by said heteroatons. -5 15 June 2004 The
term"quaternary nitrogen" refers to a tetraval ent positively charged
nitrogen atomincluding, e.g. the posit,jvely charged nitrogen in a

t et r aal kyl ammoni um group (e. g. g?ﬁﬂﬁﬁ?ﬂ?ﬁﬁﬁhﬁﬁ?fﬁﬂ“?&nethyIpyr|d|nrun)

the positively charged'mépfe@gannizmnhqﬁmwse&@mmﬂmsmf&ﬂﬁﬁﬂﬂ (e.g.

trimethyl hydroa |um N- 0 di nium, the posit har ged. ni t rogen
i n am ne N oxi dbs i PP T R s oy e D ey

and the positi veI yofmbﬁuggedzmﬂprougm in an N—am no- ammni um group (e.g.

N-am nopyridi nium. 10 Th keroat o means O) ected on
an independent basi s. %lbeefoﬁ oalet’h‘Junso vanﬁuf e edr go esénkf_ﬂet(l))“ ne,

brom ne, fluorine @mpp@nﬂsméthe\ﬂhenananﬁrunmn dl’twlse defoniponssapply toatle prrosect ed”
this means that th i I recl ired side
roactions at the nrora el {ob@eiP e dbRd: ol hAeRBE) MAGADURR
conpounds of tA@ pimdehin apﬁqxéntnsmcw)Ieithbendlemﬁyzeeb parbpf & laegepr esent
application taki n%j.g,_gl;o account the level of skill in the art, and with
reference to stan t ext books) such as Greene, T. W et al., Protectiue
Groups in Organic 20 Shrahaeldibs notdithet any heterpatgonyith gpsatishpd valanmeplies of

salts of the C0W%Qﬂﬁe@%@kﬁkgh}cﬂdéelﬁeatbxﬂ\f@gﬁtis@ﬁth\éﬂvfaihnké&)rganl C or organic
aci ds are hydrochl oride, hydrobrom fate hosphate. Salts-which are

unsui tabl e for phar rrac@ﬁﬁ“@&?tetfé’é‘g"Iﬁ’fﬁrsr‘r&ﬁﬁ?ga&‘é{?rylﬁéa’fgﬁ%md OPor exanpl e,
fﬁr the 25 IS;):lﬁtl on or.r'hprl;bﬁ-mf'hll;;@l"roenamfr{fg@%sg{m@%g&ﬁnkﬁe their f
pharmaceutical ly cepta Sa al so. inclu Al'l stereoi soners o
the compounds of tHESs P rrCheRs °°§Faém85%°€hg?"ape‘ii‘f_‘€ﬂtﬁ’é‘?“f‘ s
adm xture or in puﬁbe:@ﬁsesiebﬁéchm alklyygrpup & drosptiondlesubefituted s;tmjgmi t he
conpounds accordi t.he i.p r s all 0S oi soners
and their m xturegga?%e‘iorgyc |cuf’dﬁ$mﬁocar T 8%1’?%%' Irlgl‘gbestrgrlltL(I:te rﬁs and the
i sol ated opti cal |$wmrlaashlawsrubgtltdh€i wﬁb@tpfto Mrsﬁbstlta@txmwszmeﬂ activity.
The racem ¢ [ORTE feffled Sy Lt RhRAIPRIMY SIEHmdE! DALS 1nSURD Houp L:C"
a e a

exanpl e, fractional crystallizatio Qﬁar ation or cryst t1 on of
di ast ereoneric derﬁ%ﬂh?éyb%ﬁu@ép’aﬂaﬁ yhgrogpithiglis uspdinterchanstadityogr aphy.

The i ndi vi dual Optmahbrma@%ﬁ;y@eaupe l@:&hﬁdl&?%&&%ﬁd@@s&cﬂ&ﬁ?%@t es by

conventi onal net hods such as, "for exanple rormati on w
optically active aBfl§ ?E‘Prhdhéﬁlwrem}slﬁ%ﬂr?mﬂﬁa%‘ ol t1th3§H§Qh“(ﬁylbﬁenﬁﬂder st ood

that solvates (e. gmexymédna@%)ap@i 4t43em£eermpémﬁso&§1 §Qr4mr'ir§etixy1§érﬁyla| SO

wi thin the sco of tﬁﬁg{g’ entrog %gxg solvation are
general Iy know i m¥H un ‘E"é’brdﬂ flﬁg i?@ MBIR aebsE e mER St ant

i nvEn'sj ion nayI b]e iigcthbdtr£$nwlz$WM@ehaﬁﬂ}e &MiHe fmywtig bt H.ﬂd/ by

met hods exenplifi y 1 NCS S SYNHZ
NaS~ NCS\/ SYNHZ R%E uch chﬁ'df ﬁqéﬁ% ae)“ﬁ & W%%EE L. LSS
NHR - ~- OIRa( ]Ic?\'xllc?y) ~ ﬂ&dk&@o\l\%ﬁ\&xﬂﬂcc(dﬂ) Qﬁtyﬁ&yda!rﬂ;dllg%j rated i nt Scherre 1,
conpounds of formy ere epar e reactin

2- ami not hi azol e (I(T()quﬁ)l’ Prlklilr%‘ﬁ‘f’ﬂg‘”fyn @ﬂ@ﬁﬂﬁggié%@}fé? or potassium
t hi ocyanate towbt(azrﬂc@ohhbp@cﬁﬂaﬁﬁq rt@rﬁrt@ﬂﬁhaeyorzﬂmﬁpeﬁr fAgal |y

5-t hi ocyanat oam not hi azol e (111). Corrpoufldlll is then reacted with R -L,

where L is a leaving group such as a halogen, in the presence of a base
such as triethylam ne to provide a 5 thiocyanatothiazole internediate (1V,
where R4 is as defined in the specificatioh: The internediate (I1V) is then
reduced to a thiol (~ using _7_ 15 June 2004 5




10 reduci ng agents such as dithiothreitol (DTT), sodium borohydride, zinc
or other known reduci ng agents. Conpound (V) is then reacted with al kyl,
aryl or heteroaryl halides, such as Ra (CR~-Rz)~-L, where L is a | eaving
group such as a halogen, in the presence of a base such as potassium
carbonate to obtain conpounds of fornmula I. The steps of reducing the

t hi ocyanot hi azole internediate (I1V) to the thiol (V), and the reaction of
the reduced thiol (V) to provide conpounds of formula | V\heﬂé%rlesz@‘Lnay
be carried out sequentially w thout purification. Scheme 2 15 R KOG Bu ~ N

H3COCS\ / SYNHCOCH3 R ~ R(iw &S~NH ~N ~'" N (V) % ~O~RZF(%V(H# (Vvil)
R~ N\NOH R N Rs-t RE¥% ~€’ﬁgﬁ BAEgs° REeL ~Q‘m4ﬁc§;9rﬂf” Of foycar Yi'eschenme
2, 5-thioacetyl - 2- bandh yt 6 drGhdie @asblost tobarbbd tigglelbeéndy]l IS reacted with an

al koxi de such as potasgjumt-but oxi,de.in alcohol .or THF sol vent and the
resulting thiol is rea@bgaerfnn alil( ngi iR e T Isgrai%’qﬂs( CRi Rz) o- L
(where L is a | eavbmgclgdeupyclis dektabgngfrhal Diga)casie atass Rinbdtdees hyé oxazol e
(VIl) to providg a n formula VIIl, wherein Rl and Rz are
hydr ogen, and Rg i € acei%%ﬁoilﬁé%z’f’%%et hyl oxazol e conpounds of forrmula VII
may be prepared using The termlBllGmyl 2004 teeahpdmtarbymiadidai straight,es known in
the art. Chem Ph | 1 3 : Ghem . (52)
3597 (1979); JCS %’%’@%ﬁ&g%&*@%ﬁ%&ﬁ% o %r%%%g i
Chemistry, vol. 6,carhontoggrbopdriple bandKatritzky and C. W Rees, Perganon
Press (1984). 5 Conpoupgdsoiyifiohibde W dikylcBntGRIRLHAE 22h 15Q6Mdh atdmaiher e Ra
is acetyl and X is sulfur) can be hydrolyzed in the presence of a base such
as sodi um hydr &% deitheytglteinatimspr sesepatingldoble kynds betweso coxben ategrindt of

formula I X may thenapeontfadiael \th kRinBs. EkemblBry HRuBiRAGAGR I Eroadpdase such
as triethylamne, where L is a_ leavi nghgr?up such .as a hal ogen, to give 10
1FYCelq

compounds” of f or miPglufe gyekapgopyl.jcxclebyty pRniyhickclohemile pdapantyb attds  of
fornulg I X, hwhi ch Eﬁenapiﬁgrmemdeﬁq‘s vhaidadr2 &xa?{]uaiepﬁth%lio&ixlkw%{:?gﬁn, can be
treated with agents  suc i sot hi gcyanat es, hali des, acyl, halides,

chl orof ormates, i s}b"’dggﬁﬁa‘ilgil’ °’§GIM§V&@W’&F’PH@§“?8 %?%‘%;it}?}@la?'?‘??"(fur eas,

am nes, am des]s cadlkgitibes, areas or sul fonam des. The procedures in IS
Schene 2 specifically i lustrate a.nethyl.oxazol e grou ut, are neral for
all Rs(CRi Rz)n- gr oups&‘is]?ogem i 2% OFO%J%{I]I Op 25 Rf ehreﬁglflfgeéllc’g/e)anc g%iounds of
formula VI, wher egrbup ss desorbadeibormalorited phrepgh aul okpgeh dnbgze(ed-) ana of

2- met hyl oxazol e usj S I DL in the presence of

di benzoyl per oxi de_gd%rgi'ﬁge%%g%ﬂgﬁp%ﬁ%ﬁéN OHHR RI "R _ 2 Re~NHz + C ~Cl

~ Re N O TRH O R~ O (g teagnl'alziapeaynitt 3s rdd RreiRzdeayoRe aglallRxy O (X111)

POCI3 R~ ----~39 Re%]rQJ orfded Brolid b karbdnyl group. NQKEHMrborGABica ik | | ustrates
o]

an alternative net of preparing conpound VII, which is a conpound of
fornul a Ra(CR Ra) o‘”—eEreﬁﬁéF‘gb[ hedorpulg; (K@ I here thethgroupisgstraight ¢y ¢ hj s
scheme, conpound Mrhnéhed 0.6 RBKEEORY. t he reaction of a compound of fornula X
and formula Xl in the esence OF‘F@? 5 hase such as triethylamne to provide

compounds of formul a XFre eeBnpbuiarbany!l” raferate ag,align gearpipnded e such

as oxal yl chl ori de/ JaiMikayi grotyfie presence of a base such as triethylamne to
provi de a conmpgund of rpul g, XL which jmay be cyclized by an agent such
as phosphor ous%uoxychl o&ﬁﬁgy%agykw}%?é‘y@&pﬁ%%@ k{f#"‘“f‘ fega% 1, 10

wher ei n. L i s chl oralindcarBériyd grmpiwidtlyis boad@ihasigshGin deggenldirgka)e.l | may be
prepared by reaction of, the am ket one rrepgnding to X with an acid
chl oride such as Xi. S%ﬁ%geerm4a?§glf‘fd?’/asﬁs’e& erfN‘g(ain% a']\f?f‘)aawﬁpn(gXI V) (XVi
BF3. Et z0 R~ RB 0 Cionfed fRan(alkyl gBorpeudedsritef]l aboverul a VI1, where L is
chlorine, nmay al so be reparad fr the reaction of diazoketones as
11 ustrai ed by for mul a0 Grin aerroh0 bidfeck R bR arbhAOBRLE 1S

i ndi cated by f# mphenyl\sulistituthé pherod end thedikeBiswelt hegratps whichmoefuded,

conpounds of for mlJé‘, I}Qplthylym;xgjlﬁrén)jl Snd Bl Gin 5.1'}pgroup thus contains at

-4-



15 June 2004 Scheme 5 0'' HIN-CFa Ni\ (XVIIl) L ~5 pp triphosgene SCN -p -r
PPhg ~O'~'\ DB'EA ~OH CHZCIZ G (XVI) (X VIl) 5 Step 1 (XIX) DTT TFI FYMeCH
Step 3 JaBHa > iFIEtOH Step 5 .Ai2Cz > Step 7 Ra NRa R~ R2 n Step 2
R3(CRRRZ)~ L DBU, 80 C DVF Step 4 Ra-L --r base CHzZCI Z Step 6 . -11

15 June 2004 In Schene 5, starting conpound XVI denotes a resin-bound

benzyl al cohol support used for solid phase synthesis which Ls pre d
froma Merrifield resin denoted as ~, and 2-net hoxy- 4- hydroi?b@ﬁﬁ%ﬁ@éﬁyde

foll owed by reduction with reducing agents such as NaBHa. In step 1,
starting conmpound XVI is treated with triphosgene and triphenyl phosphl ne
(PPha) in di chl or oftasherrerinpheying at lsast@atemsiyatty yp to v syclhringpbsing a Xvi | .

In step 2, a thiocyanato &ﬁbﬁhﬁ%g%ﬁgmme@ﬁ{l With altSrmatiky (RL&RtwE h the

resi n- bound benzyl “chl ori de in the presence of d| i_sopropyl et hyl am ne

(DI PEA) to form a degbl ﬁbB@ﬂfrhftY?ﬁ“c?%ﬁ&tt‘@ﬂ(%ﬁ)wmiBr Teblerebeyangeo

trifluoroaeetam de AcorReutingy o twnau&aeé%shtmdm@meeﬂmbyegle i ng
5-t hi ocyanat oam not hi azol e of $a [ 11 S(i?rﬂ gé’ ﬁn h trifluoroacetic
anhydri de usinga b‘é‘%‘é‘hgﬁré’r‘l‘t&gt 12‘“63 th hadpess. alkrlealkeSh RYHSTh 20 Beyanat e

(XI'X) is then reducghaiddyp alk§sd x@cdmﬁy@l Aitth, Glifladnetliy] oo, 2yulbilkyl; educi ng

agent such as dithiothrelto DJT ahydrofuran (THF) and
met hanol . The resul®?1y #Q(P()‘b nd fh?ig’(ﬂrtt %() is reacted with

Ra( CRi Ra)n-L, where L |’Bheatei-1ﬁahetag>ag;rl’0mﬁers tda tdnﬁoqyblésaaﬂmenohych-omm such as
1, 8- di azabi CyCl O[ >, 5‘{6!.1? :,'Ia%?ﬂeggf; 37{)88 ]'11(1% %Q)%l%gr a Be’b 11c nﬁaq;{crregl?}yl%zﬁrmgngm ﬂf" ( DM:)

to f or m conpounds
trifl uoroacetyl10gr atypms torgomprgiatdeadkons bet2®atnen, f(hrsnmﬂ\h im vglilpa Banben pig

sodi um bor ohydri de yide a . rH R I ep 6, the
depr ot ect ed corrpoun%f?g& ¥|ng?r%a 9{5@%2@%&&5&9 \%‘H “@hlogegp eavi ng group,
in the presence of addlblaselmﬁmﬁ}ﬂ@@pmdbweehmﬂwme@etom%@
compounds of f of Mg XMl o NG PEAHGE: 1 & f Rfaicheayssh ibaTukhe sol i d

phase resin in step 7/ with 25 trifluoroacetic acid (TFA) to give conpounds
of fornula | wher eowwsallgupmlaved tygrireeardietgpatems i ﬂrtemﬁ&l érfvepubgms( 0 ~

and mis 1 or 2Z;smaypdiéndlyaRpsRdtdd £3MesRHRU M. @fxeﬁlgrawh&eioaw}ﬁﬁpm is 0 by
oxi dation with an oxidant such_as sodiu erio R%“ ta:c IO{ygperbenzm c

acid, or oxone. 12include thefollowing thiepyl » pETolyy 1pyl, igdazelybyn, t BUONO
N S 5 Br Ra~~ ~Y Rpyfslidin{) Biperidinill, tidazdWl( d=x4kclyl, triazolyl, pyrazolyl,

isoxazolyl, isothiazolyl, pyrazinyl, pyridazinyl, pyrimidinal,
triazinylazepinyl, indolyl, isoindolyl, quinolinyl, isoquinelinyl,

20 benzothiazolyl, benzoxazolyl, benzimidazolyl, benzoxadiazolyl,
benzofurazanyl and tetrahydropyranyl. Exemplary substituents include
one or more of the following: halogen, alkyl, alkoxy, hydroxy, éarboxy,
carbamoyl, alkyloxycarbonyl, trifluoromethyl, cycloalkyl, nitre, cyano,
amino, alkylS(O)m (m=0, 1, 2), or thiol.

25 The term “heteroarylium” refers to heteroaryl groups bearing a
quaternary nitrogen atom and thus a positive charge.

The term “heterocycloalkyl” refers to a cycloalkyl group
(nonaromatic) in which one of the carbon atoms in the ring is replaced by
a heteroatom selected from O, S or N, and in which up to three additional

30 carbon atoms may be replaced by said heteroatoms.




(XXI'V) RANHz base R~ R ~~S~~NHR, a J~ ~ORt Rz ~ N 111 5 Schene 6
illustrates the preparation of conpounds of forrmula I firoma 2brono
thiazole XXIV. A conpound of fornmula I X is reacted with a diazotizing agent
such as tBuUONO in the presence of copper brom de to provide the exenplary
2-brono thiazole of formula XXIV. Conpound XXIV may then be reacted with a
conpound of fornmula RaNHz, with or 10 without an added base, to provide
conpounds of formula |I. Schene 7 S Br RoNH2 base~~NHRaV) ~I)158F-HWC%QO‘F'yBr~
~NHR, N() O(V11) NaSCN NCS S NHRy -~. ~y Brz N base R~ ~N ~N Re~' ~SAc ~
RB~~S~NH Rt R2 Rt R2NHZ (T%(XVI 1)) (70(1X) (1V) as per Sdteme 1 R-~ R ~~S~~NHR4
aJ~ TI~-OR R ~ N 11) teferm “quaterfary mHogerCopfas s tesravplsnkiesitivelymy al so
be prepared starti BgrgedRitRpe0aRidindaeing, SX\YhbYosi8Ra} cRirg¥d hiftrgesppound of
formul a RnNHz) wi tgect)or Wi, t hout. an addFd ? se, to provide a conmpound of

formula XXVI. The ESHEOHNBP D FIRR CatTtramgthElemRopPRd with a

t hi ocyanat i ng ageniN-mbethylhridiniealithpdshtiveByadnaid ditroddiCinPrarosineg of brom ne
to provide a cogpogrr&dogjmggrnulg IY. tg@m&’ t hen. be converted to a
conpound of for ful 3 PRy ERET Dekt e ORI nat i vel y, the conpound
of formula XXVI ma-Hydrepyesidomithépaitbrebnibaggddgtraganin el Nagkidysoni ne in

acetic acid to gengrate ) VLI . Conpoungds fornula 10 [l may
be reacted with ei ?r@&%ﬁ%ﬁé@%ﬂ%’?ﬁﬁ%@%é é’?f‘g‘{ef’fﬁfiéh? P??#fva?ﬁi:(gnpound
of formula VII) i nchangednitrogercie 0f Nlaases-arompnin: geupdapounds of fornula 1.
The starting componngsof.-ReRGHES |-7 are comercially available IS or may
be prepared by nethods kiiown to one of ordinary skill in the art. All
conpounds of fadPnul a | Thayense hsterpairmt megnhOdP br Nasélentedén athe procedur es
described herein. jLRepeaghiedsd conpounds of formula | are those where: Ri
and Rz are independent|y hydrogen, fluorine or alkyl; Ys R3is ~~-Rr 20 N
wherein Y is oxygen, sutPfigrmphajgren” qrahile” refery to chlgrine drdayine, fiyoyine or

cycl oal kyl al kyl , apyial kyl, heteroaryl, heteroaryl al kyl) heterocycl oal kyl,
het erocycl oal kyl al kyl ; .gr 25 CO.al kyl, CO-cycloal kyl, CO-aryl,

CO- al kyl - cycl oal kyl , c&ﬁm"wyﬁ‘lﬂaﬁ‘%ﬂa, greep fHidteeperhrRyptectedS, shig preapa that dhe y| |

CO het er ocycl oab kygrpufs-ialnkodifiddentes acpetload Kivdesired sigNkcabiy/At the

CONH- cycl oal kyl , CCN!—I— Lyl al kyl -cycl oal kyl , CONH al ky| -aryl,
CONH- het eroaryl, -H% ecgaf?%‘u@%ﬁﬁr‘%ﬁ@éﬁmE% dihe coapgpnds of the
CONH- het er ocycl oal krgéent GGldhkion Will bdetemiey dtopatHe dresent afiioadbktking
COO- cycl oal kyl G alkyleaycloal Ltyl, . al kyl -aryl,
COO- het er oar y! , %og%%é}mthe? éartgao?lf}f],ﬁ){%%%‘t%nrdo‘gly% f %?fl?éﬁ to stdndard
COO- al kyl - het er ocytektbadhey suchags BemecPcWoetl Ay Prot&@ive Grydps in Organic

SQz- al kyl -cycl ogl kyl }p.S I SQz- heteroaryl, SQOz-al kyl -heteroaryl,
SQz- het er ocycl oal kyJJI , es%ﬁegﬁ?ﬁgtﬁglr)bcycl oal kyl ; or C(NCN) NH al kyl ,
C(NCN) NH-cycl oal kyl , COwicaiapamenlps of salt-GifNEANHnp@indy hecoptihptdl thy| |

C{NCN) NH- al kyl - ar Yihvention with inorganic or organic acids are hydrochloride,

hydrobromide, sulfate, phosphate. Salts which are unsuitable for
pharmaceutical uses but which can be employed, for example, for the
25 isolation or purification of free compounds I or their pharmaceutically
acceptable salts, are also included.
All sterecisomers of the compounds of the instant invention are
contemplated, either in admixture or in pure or substantially pure form.
The definition of the compounds according to the invention embraces all
30  possible stereoisomers and their mixtures. It very particularly embraces

the racemic forms and the isolated optical isomers having the specified

-6



NCN) NH- het eroaryl , C(NCN) NH al kyl - het eroaryl, C(NCN) NH het er ocycl oal kyl
NCN) NH- al kyl - het er ocyl coal kyl ; or C(NNOz) NH al kyl , C(NNOz) NH cycl oal kyl ,
NNOz) NH aryl, C(NNOz) NH al kyl -cycl oal kyl , C(NNOz) NH al kyl -aryl, 15

NNOz) NH- het eroaryl, C(NNOz) NH- al kyl - het er oaryl,

NNOz) NH het er ocyl oal kyl , C(NNOz) NH al kyl - het er ocycl oal kyl ; or

NH) NH al kyl , C(NH) NH cycl oal kyl , C(NH) NH aryl , C(NH)NH-aIkéI-cy kyI,
NH) NH al kyl -aryl, 20 C(NH) NH het eroaryl, C(NH) NH al kyl

NH) NH het er ocycl oal kyl , C(NH) NH al kyl - het erocycl oal kyl ; or

NH) NHCO- al kyl, C(NH) NHCO- cycl oal kyl , C(NH) NHCO- ar yl ,

NH) NHCO- al ky| - cyetioty. kible ragaii-foRiECambkydselaed by, plaENE) iNEKBGIh etigr @mar vyl |
NH) NHCO- al kyl - h I

NH) NHCO- al Ky - hg‘%rgeé‘%g‘% %%%%?Q%M%mgﬁﬂw‘wrwﬁ lgati RS cycl oal kyl |
C(NORs) NH-ar ylI , c@mﬁwwﬁwat@gﬂépbm@wt}mcﬁmm{mm kyl -aryl,

C( NORs) NH- het er OarcMIomaggMﬁ) %%&Vlﬁuﬂ%ﬁE&quﬂms &th be obtained from the
C(NCRs)NH—heterocyIcoaIk NCRs),NH- al Kyl -heterocycloalk |7 Rs

hydr ogen; and - 5ra°e&lst%ﬂwé°%eﬁ°wé methedsorush @, fongiapple, 691& lﬁta'aqakw aryl ,
cycl oal kyl akyl, aWﬂhaéxJ‘dﬂtmall}%cﬁﬂr@aﬁﬁ|fo]10ﬁ%ﬂ%§@ﬁfsydlﬁ&alﬁﬁéh het er ocycl oal kyl or
heterocycloalkylalkyl Rs. are dep ndent | y_hydr oge al kyl ,

cycloal kyl, aryl, 5 al'k %@g'?eo‘%ﬂq‘éﬁm"daq?‘ﬂw yayes { eﬁet}’é‘%’(‘j‘é‘?sgf’ghe

al kyl het eroaryl, h@ﬁwuaayeﬂmxhyttar@zhkwhﬁtnem@@mbeﬂm@ﬂre@ﬁt imeb@gen;, Rs is

Hor alkyl; mis r 0; and n | t he |n nost
pref erred conpounh@s% ngﬁﬁ*ﬁh pregemers) gﬁ”ﬂﬂé? %§MH§B$Sd@ﬁ Ra is
hydr ogen, fl udoi necmepoualkyflthe Retdns 1@@&%tﬂa§r%éﬂtﬁ»@@(ﬁﬁhﬁhﬂﬂeﬁgﬁ he

fi ion: RB_O)--~~- is 00 al kyl - ag y]
G0 cyol oal kyl . Ot FpF PREvis by methed e Pl ik Bl g Bhdimes.

CO- al kyl - het erocycl oal kyl, aryl, aryl alSchemehkt er oaryl, heteroarylal kyl; Rs
is hydrogen; 20 R7 is hydrogen; Rs is an al kyl group, such as tent-butyl; m
is the integer O; and nis the integer 1. 25 The conpounds according to the
i nvention have phﬁgg?meioglQﬂknpropentﬁei;gynmparﬁutular thﬁp%ggzgdﬁﬁs of
formula | are inhi ors oﬁjpﬁe%ern ki na such §§—rhé't clin ndent

ki nases (cdks), for exanple 2cdc2 (cdkl), cdk2, and cdk4. The novel
conpounds of formupp | are expected to um)useful in the therapy (¥
proliferative di seases such as -16 15 June 2004 cancer, autoi nmune

di seases, viral diseases, fungal diseases, neurodegenerative disorders and
cardi ovascul ar di sease. Mre speC|f|caII t he conpounds of formula | are
useful in the treatment ¥ a varl% N?i/‘an UG AgR, &) o}/"'ﬁﬁm t ed

jejejejejejejejejejejeje]

to) the following: -carcinomg, inclUdinng tha&cej the bl adder, br
col on, kidney, liver, lung, including small cell |ung cancer, esoPhagus,

gall bl adder, ovary, pancreas, stoma®h, cervix, thyroid, prostaté and

skin, includind§ squanous cell carcinons;

As illustrated in Scheme 1, compounds of formula I where X is 8 are
prepared by reacting 2-aminothiazole (II) with bromine in the presence of
sodium or potassium thiocyanate to obtain a thiocyanated aminothiazole,

20  specifically 5-thiocyanatoaminothiazole (III). Compound III is then
reacted with Rq-L, where L is a leaving group such as a halogen, in the
presence of a base such as triethylamine to provide a 5-
thiocyanatothiazole intermediate (IV), where Ry is as defined in the
specification. The intermediate (IV) is then reduced to a thiol (V) using

-7 -



10 - hemat opoietic tunors of |ynphoid |ineage, including |eukem a, acute

| ynphocytic | eukem a, acute |ynphoblastic | eukem a, B-cell |ynphoma, T-cel

| ynphoma, Hodgki ns | ynphoma, non-Hodgki ns | ynphoma, hairy cell |ynphoma and
Burkett's | ynphoma; 15 -hematopoietic tunors of nyeloid |ineage, including
acute and chroni c myel ogenous | eukem as, nyel odyspl astic syndrone and
promyel ocytic | eukem a; -tunors of nmesenchymal origin) including

fi brosarcoma and rhabdonyosarcoma; 20 - tunors of the centrB JaAa 2004

peri pheral nervous system including astrocytoma, neurobl astoma, glionma and
schwannomas; and -other tunors, including nmelanom, sem nong,

teratocarci noma, ostedsangaiBsuchenADiANRIR] QMEN! RAHM bABhKBIRL A6t gnt hona,
thyroid foIIicuIartﬁaqgfr and Kaposi's éarco ...Due to the ke¥&role of cdks
in the regul ati on BFocel Tl S U BPorFFET arPorPund (Ybiiéhen reartsd miihadkd. coul d
act as reversi bl e @yl osheteraarddeidities, whdhcds REECRIR:)ME Shkdre 111s hiéavidgeat ment  of

any di sease proces I features ahnornmal 30 _cel | ul roliferation,
e.g., benign prost%?glﬁg%earsﬁl%fg? - lfl&ﬁle Prsfes LA SR BY é‘gﬁ?ﬂaﬁi‘b‘gi s,

neur o- f i br onat 05i scarknhty webtain ognpounds bfforanis I: The stebb offtedecig@fd i br osi s,
arthritis, psoriasi : SRk L restenosi.s fo]low ng angiopl asty
or vascul ar surger g/l,ﬁ)c%%lﬁgl_{rmtg%og‘%)qﬂc sc%arte?%?ﬁoa |‘%E‘,°ﬂ‘ﬁf =101 (et o 1w o16

di sease, transpl arredsdedthiok{Vate prwmidegnmpoundsof fimnaly I whete Xlis §amay bk ect i ons.

Conmpounds of for mygidd fBYedlesBall ‘y?- & j he treatnment of Al zheiner's
di sease, as suggested by tﬁgler egeﬁt |Ir11§4mr%ﬁbtah° " cdk5 is involved in the

a
phosphoryl ation of tau protein (J. Biochem 117, 741-749 (1995)). Conpounds
of formula | may induce or inhibit apoptosis. The 10 apoptotic response is
aberrant in a variety of human di seases. Conpounds of fornula I, as
nodul at ors of apoptosis, will be useful in the treatment of cancer
(including but not limted to those typgenhdk@td oned herei nabove), viral
i nfections (including but not limted to herpevirus, poxvirus) Epstein-Barr
virus, Sindbis virus and adenovirus), prevention of 15 AIDS devel opnent in
H V-infected individuals, autoinnune diseases (inchuding but not limted to

system c | upus, erbgé&%rratsos%ﬁco&yt oi mm'f‘%B“rregi at edmraul onephritis,
rheumatoid arthritrs, psoryasrs, 'infl ag‘mat ory bowel g Wcaﬁ"ﬂaoi nmune
di abetes nellitus), neur generative d&-&\orgers (1 ncluding not limted
to Al zheimer's 20 di seas&) Al DS-rel atmy 1tia, Parkinsonpapdi sease,
amyotrophic lateral sclerosis, retinitisv®ifgnment osa) spinal nuscul ar
atrophy and cerebell ar degeneration), nyel odyspl astic syndrones, aplastic
anem a, ischemc inj UH\; assogj ated with nyocardial infarctions, stroke and
reperfusion injury, a ﬁyt hm %-Nat her oscl er osi &Lt oxi nftnguced or al cohol
related |iver 25 diseases, ' NEh, Seages g cj,lg%qg/@uts NQfg,
limted to chronic anem a and apl astilc_/anemni a), “degenéraf vé di \s&(ses of

t he nmuscul oskel etal system (including but not linited to osteoporbsis and
arthritis) aspirin-sensitive rhinosin®itis, cystic fibrosis, nmuitiple

scl erosis, kidAey diseases and cancer pain. 30 Conpounds of fornula I, -as

i nhibitors of the cdks, can nodul ate the level of cellular RNA and DNA

synt hesis. These agents would therefore -18 15 June 2004 be useful in the
treatnent of viral inflB&cherRe2 (d-thivaseivhg-asetylamsnothiazpleofistractiseWT iaunan

papi || oma virus, hek@asvthk b alkgRdy kidkSas goRabRinhe Batbokid¥ if MS hoﬁbpﬂﬁbs virus
and adenovirus). an%%unas of formula | may al so be usefi 7 the

chenopr event i on oftEhEEA thespslbme dbichsireartedsin et withia grouppf fasmulang t he

devel opment of20i NRAERYR:)&BNWEREre BYis @164 Vg Q%Qﬁ,@uﬂgaigﬁaiogéﬁ)is%ﬂ G _nut ageni ¢
ion of pre-malignant cells that have

event or by bl ockj t he. progqr i )
al ready suffered iaﬂginﬁgtﬂ“g‘%‘gemtaipr?%emmoup Fafsas formwa Hds of
fornula | may al sehbeinBehtd Ri dreibylidpbhidnd Hs4sReety10 TRBGL Ogenesi s and

met astasi s. Conpounds gaf .fornula | | so .act_as inhibitors of other
protein Ki nasegP g&aylfgﬁ'}%?éqmﬁc%q?&g@@°%#2%} Ay be prgprred WE ki nase, EGF
receptor, PDGF receptor, |G- receptor, PI3 kinase, weel kinase, Src, Abl
and thus be effective in the treatnent of_giseases associated with other 15
protein kinases. The conpounds of this invention may al so be useful in
conbi nation (adm ni stered together or sequentially) with known anticancer
treatnments such as radiation therapy or with cytostatic or cytotoxic
agents) such as for exanple, but not limted to, DNA interactive agents, 20
such as cisplatin or doxorubicin; topoisonerase Il inhibitors, such as

et oposi de; topoisonerase | inhibitors such as CPT-11 or topotecan; tubulin
interacting agents, such as paclitaxel, docetaxel or the epothilones;

hor monal agents, -such as tanoxifen; thymdilate synthase inhibitors, such
as 5-fluorouracil; and anti-nmetabolites, such as nethoxtrexate. 25
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30 approved dosage range. For exanple, the cdc2 inhibitor ol onuci ne has
been found to act synergistically with known cytotoxic agents in inducing
-19 15 June 2004 apoptosis (J. Cell Sci., 108, 2S97 (1995)). Conpounds of
formula | nmay al so be adm ni stered sequentially with known anti cancer or
cytotoxi c agents when a conbination fornulation is inappropriate. The
invention is not limted in the sequence of adm nistration; conpounds of
formula | may be adninistered either prior to or after adm h? SupatdQfft of

t he known anticancer or cytotoxic agent. For exanple, the cytotoxic
activity of the cyclin-dependent kinase inhibitor flavopiridol is affected

by the sequence of SEFFIYRIbeLE roftesdtavranthe artc &feagehfre Bednd® i8¢ sear ch,
57, 3375 (1997). 1Q19828 BuNACHER OSROTERIn BRORTILER);0FCS BRf00RAMNGR of this

invention may be c i d by, a nunber of pharnmacol ogi.cal. assays., The
exenplified phar rraggqséiiir@’é’f‘?’éé?ﬁi}? 4 ?,"Pidfcogr:#fe&l\ftﬁ’a\%l' ekl %‘iﬁeai Ed-out with
t he conpounds accolitigky andl EWi Rv@PérgamanBrdsbelios4sal ts. The conpounds of
exanples 1 to 1% exhi bi t ed cdﬁZI cli.n (ki nase gc;%vi %}/ 1] %é%/{\n h. I CSo

val ues | ess than 50 NI \FmRRRIRghfoaHas 1Hra sxmpgyrd o pripglalwhers Refs ed

cdk2/ cyclin E ki nagseetplcanid\X isysulfut)lvah E8hythalyzedin the prdstade b bydd sudlnas
conpounds of exanpl 1.tq 14.exhibi.ted cdk4/ i n .D.ki,nase activity with
| CSp val ues | ess tﬁgdﬁu%&yafﬁmdfgtoga%vﬁec?/% r?pr?ugﬁ%ﬁlloﬁ%%ké‘ %éa‘acﬁmga%[ﬁ%‘ycl in Bl
ki nase activity wadordedeBEnmagdhdnybamaited withdRatlhén theqoesporadfiadrmsofucB2P i nt o

hi stone H. The re I- RS l.Qwl LU [ ess GST- cdc2,
75 ng bacul ovi rus g‘gE’t‘%g%%ﬁ“‘%s?hggec?.ESnaS%FmEEﬁ‘%ﬂﬁ?é{ %Sngeha?gge go ?‘? nger
Mannhei n)) 0.2 WG copparmps of iampuladdvizse X3s silfunTin this inrnperecdmfofieds ¢f50 M

Tris, pH 8.0, 10 miMigd B, u&ﬁ%%@géipﬁ&cﬁof%%i whd3QR M€ AEdrb SR, YAS

i ncubated at 30C for 30 mnutes an en stopped by the addition of cold
trichl oroacetic acp@tiesedwithhagents sush ag sathderyrnates habidesiggd balilesncubat ed on
ice for 20 m nutes chifRforkRes 188 aNa6ks BREMRAYERI RO tdFroEdb Mibhdes£r Pl ates
(Packard) using a 30 Packard Filtermate Universal harvester, and {he
filters were count 8BRS YRIS5RKaTAsECETRIE coBiBRrIIdes-q Jig P§‘E?Pﬁ%f‘1e’f at i on
count er (:cvar slhi'aalsl, BelRme 2 gfdeificdlby ﬂlhlﬁ&af%@ﬂetﬂ@ﬁﬂﬁo&?r@up,%ﬂ_m gBﬂ&gl ftfr S., VYu,
LJ., J. of Cellular,B istry, 45,.391400 (.1991), incorporate y
reference herein). al&?{i&%{ggg"igﬁ"'é’*"lf?ﬁ“é@"edg%fg’é?‘glﬁngI cyclin E kinase activity
was det erm ned by noni tAlterngtitelye compainde pifoiroiia ML, 3dferd hiibroléne, may

reti nobl ast ona pro})gi {LP‘“-I;QE’ ne c'%a n ncoc%r%_snia&heldxa%%lezd i:')n ng bacul ovirus
expressed GST-cdk2 c!}c inE 0% ng bacteria f’y progut,ged GST-retinobl ast oma
protein (aa 776- 928)ybrodosucpBimBRin thePseapelofbembylfiePoride ki nase buffer (50
mV Hepes, pH 8.4, 10 10 MM Mgl 2, 5 nM EGTA, 2 nM DTT). The reaction was

i ncubated at 30C for 30 m nutes and then stopped by the addition of cold
trichloroacetic acid (TCA) to a final cohemedtion of 15% and i ncubated on
ice for 20 minutes. bhe reaction was harveé3t~ed onto GF/ Gouuanth er plates

(Packard) using a P we, Fi | %jer Universal RBarvest filters
0

15 were counted on"&a Packard wmt 96-well liquid s%i ntli | ITat i%n counter .
cdk 4/cyclin D Ki nas€VAct i vi tyodk4/cyclin D kinase actiVi toy was

determ ned by nonitorieng the i né@rporation of szP in to theXketi nobl ast oma
protein. The reaction 20 consisted of 165 ng bacul ovirus expressed as

GST-cdk4, 282 ng bacterially expressed as S-tag cyclin D) 500 ng
bacterially produced GS'E[C%Eb%obI astama pratgin (aa 7I76- 92? , 0.2pC 3zPr

ATP and 251t M ATP in ki ferﬂyt\?, pes,_BPf'8,0, MyCl z, 5 niv
EGTA, 2 nM DTT). The reagi ipmeonas Pncha ed at 30C for X t hen
st opped by 25 the addition of cold trithloroacetic acid CT dig a final
concentration of 15% and incubated on @®e for 20 ninutes. The' reaction was
harvested onto GF/C unifilter plates (Packard) using a PackarWFiltermate
Uni versal harvester, and the filters were counted on a Packard TopCount
96-well liquid scintillation counter (Coleman, K G, Wautlet, B.S.,
Morissey, D, 30 Mul heron, J.G, Sednman, S., Brinkley, P., Price, S.)
Wedster, K R (1997). Identification of CDK4 Sequences involved in cyclin
D, and pl6 binding. J. Biol. Chem 272,30:18869-18874, incorporated by
reference herein). -21 15 June 2004 Further subject matter of the
invention also includes pharmaceuticals for use as descri bed above
including controlling cancer, inflanmmation and arthritis, which contain at

| east one conpound of the fornmula | as defined above or at |east one of its
phar macol ogi cal ly acceptable acid addition salts, and the use of a conpound
of the fornmula | as defined above for the preparation of a pharnmaceuti cal
havi ng activity against proliferative diseases as described previously

i ncl udi ng agai nst cancer, inflammation and/or arthritis. | The follow ng
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15 June 2004 1H NWR (CDC13) b 7.30 (m 5 H), 5.45 (s, 1 H, 5.06 (s, 2 H),
3.57 (s, 1 H, 331 (m 1H, 33.04(m 1H, 2292 (m 1 H, 1.43 (m 2 H,
0.91 (t, J =7.6 Hz, 3 H. 5 B. Preparation of

1- benzyl oxycar bonyl am no- 2- but anone To net hyl ene chloride (60 nL) at -78 C
under argon was added oxalyl chloride (37 nL of 2 Msolution in nethyl ene
chloride, 74 mol), followed by DMSO (7.8 g, 100 mmol ). The m xture was
stirred at -78 Cfor 20 nmin. and to this mxture was added W JUnat3QQf of
1- benzyl oxycar bonyl am no-2-butanol |0 ( 13.9 g, 61.8 mmol) in nethylene
chloride (40 nL). The m xture was stirred at -78 Cfor 1 h and
triethylanmne (21 nlL) wWebemd@elustmateshan afiterinutiee mbﬂm%ﬁplw«pﬁﬁﬁgi dofpou@@m
tenperature (rt) a droch ¢ acid and
aqueous sodi um bi cg?{o\gﬁg{hggggpﬁﬁﬁgﬁi ﬁ#%‘ﬁrr%gi%c#é FﬁhSFe% %hg?"ﬂﬂei%’r‘il was
dried over MyS04 afds Méwﬁ?btledhﬁ@cmﬁwdnﬂouhﬂ VII is prepared by the

benzy! oxycar bony! amRoRetanRIRa bidrRel 5@312%}83 éhg%eggca)gf 1950 e
ikt

enough pure for the next, reaction.
1 H, 506 (s, H%?S%Pehia’( %l’leﬂzylP-Bn}nethFs conpoufdsGofifrm@a Bl 1.06 (t, J =

7.6 Hz) 3 H. 20 CcoRl &gﬁrml oxich lgpﬂm?n e A solution of

1- benzyl oxycar bonyl arﬁ)gﬁ but anone f’d?i‘ )@&%%9&1 SAI n ethanol (50 ni)
and 1 N hydrochl or PEal¥ghign %BM?BW&Q@ PWP?@@@&@HWUChNmgémiaatlnobphere in
the presence of Ppf@vidhafopol@¥A Mimilh Xlltfcimay Bg oAl Faiieet | LET e
through a celite bed,and the filtrate solution was 2 oncen e The
residue was tritur SYRASRPIP ’E°H57|°X%F§‘%’rdettapwd@rcamromﬁsw§fmmone (5.3
g, 102% as a hydrwhladeﬁrl,ﬁkecm:&iﬂe Amrﬁme(ﬁ@ﬁﬂwmlassf@anﬁﬁmﬁﬂa&yb@ 60 (q)
J=7.6H, 2H, 108 étb g E% 15 June 2004 D.
Preparation of 2-afiha<soy ﬁ?%‘:&?’é’tﬁ ?’Staﬁ?‘ﬁ% t@“‘?C°A¥ﬁPﬁB@H€é&8P@ﬁ(mwd4lo m)
and sodi um t hi ocyarldoréde(soh gs X¥.40 nM dried in a vacuumoven at 130 C
overni ght) was dissolved in 450 nL of anhydrous nethanol and the sol ution
was cooled in a cold water bath. Here was added brom ne (23 ni, 445 nV)
dropwi se with good stirring. After the diblietieoh it was stirred for 4 h at
rt. To the m xture 5000nL of water s added and it was stirred for 5
mnutes, filtered th Ng celi W and washéif:.Etife bed wat er. The
pH of the filtrate s6futfon was uct 1. Mbst—of The et ha Sof enoved
under the reduced pressuFl‘e 10 and pH of the solution was &adj lSPs d to about
7 by adding aqg. sodium ¢ewbonate 8wy with stirring. The preEiBﬁtated
solid was filtéfed and washed with water to obtain 37 g (57% @®&® the dark
brown col ored desired product after dryi ng, np 140-143 C. 1H NWR (CD30D) b
7.33 (s, 1H); M5 (C/ 53 me 179 (MrNa)+, 1S 158(MtH)+. E. Preparation of
of 2-acetyl ani no-5-t hi %‘Hﬂﬁ}dﬁf’ﬁf"ﬁ‘?ﬂ‘ae ovherailyis chleripg, may also be

2- ia;n no- 5- tEI f)cyarnaﬁpérbdl gamltﬁeééa'itxzn dexgzogaﬁgés)asfiﬂdst%z%ﬂﬁ h%m('ﬂ-ﬂzd ( 0215
no in nethylene ch or i s added, acetic an ride (1.2 g,
0.12 nol) at rt. THAE® frgn B %F‘é&‘\/ﬁg& %‘%‘F’?@%&“&l}“ﬁ’dﬁcﬁ?& G’Yﬁ"m’ﬂ%é}/ﬁ’ﬁ iribee was
concentrated t 0 dryrreses dlBFstethdrite tb @aivileoMpihds2d foallaE, RE&RH 1. The -
precipitates were ;coll ed and washed with water. The solid was dried and
recrystallized fromMOH to afford 2 acetyl am no-5-t hi ocyanat ot hi azol e
(15.2 g) 7699 as a solid, nmp 212 C. 25 1H NWR (CD30D) b 7.79 (s) 1H, 2.23
(s, 3 H. F. Preparation of [[2-(acetylam no)-5-thiazolyl]thio]acetic acid
1, 1-dimethyl ethyl ester To a m xture of 2-acetam no-5-thiocyanat ot hi azol e
(5.97 g, 30 30 mol) in MeOH (360 m.) under argon was added dithiothreitol.
(9.26 g, 60 -24 15 June 2004 mmol ) at rt. The m xture was stirred at rt
for 2 h and it was concentrated to afford a reduced solid product. This
solid product was dissolved in DMF (30 nmL.) and to this solution were added
tert-butyl bronmpacetate (5.85 g) 30 mmol ) and pot assi um carbonate (5.0 g,
36 nmmol ). The mixture was 5 stirred at rt for 2 h and water (200 nlL) was
added to the m xture. The precipitates were coll ected, washed with water
and dried. The solid was dissolved in nethylene chloride (100 nL) and MeCH
(10 nL) and filtered through a silica gel-pad. The filtrate sol ution was
concentrated to afford the desired product (7.5 g, 87% as a solid, np
162-163 C. 10 1H NWR (CDC13) b 12.2 (s, 1 H), 7.48 (s, 1 H, 3.37 (s, 2 H,
2.32 (s) 3 H, 1.45 (s, 9 H,; MSme 289 (MH)*, 2S7 (MH-. HPLC (Col um:
YMC S3 ODS 4. 6x150nm flow rate: 2.5 mJmn; solvent system 0-100%B in 8
mn. Solvent A 10% MeOH 90% wat er 15 0. 2% H3P04; Sol vent B: 90% MeOH 10%
Wat er - 0. 2% H3P04; W 220




nn') retention tine 6.44 mn. G Preparation of

[[2-(acetyl am no)-5-thiazolyl]thio]acetic acid A solution of

[[2-(acetyl ami no)-5-thiazolyl]thio]lacetic acid 1,1 20 di nmethyl ethyl ester
(4.32 g, 15 mmol) in nmethylene chloride (30 nL) and trifluoroacetic acid
(20 nL) was stirred at rt overni ght and concentrated in vacuo. To the

resi due was added ethyl ether (50 nL). The precipitated solid was

col l ected, washed with ethyl ether and dried to afford the dex kg 2;Q%juct
(3.38 g, 97% as a solid, nmp 210 C. 25 1H NWR, (CD30D) 8 7.48 (s, 1 H),
3.47 (s) 2 H) 2.20 (s, 3 H ppm Ms me 231(MH)-; HPLC (Col um: Zor bax
Rapid resolution CG18; flowrate: 2.5 mJmn; solvent system 0-100%B in 8
m n. Solvent A 10% MeOH 90% wat er - 0. 2%13P8henpobvent B: 90% MeOH 10%
Water-0.2% H3P04; UV: 254 nn): retention tinme 4.32 mn. 3Q -25 15 June
2004 H. Preparation of

[[2-(acetyl am no)-5-thiazolyl]thio]- I\I-(Zoxobutyl)acetarr'l' e % nmi xture of
[[2- (acetyl ami no)-5-thiazolyl]thio]acetic acid (9.0 gN . 8 mMmuiviep HOBT

(5.94 g, 38.8 mol) and et hyl di net hyl am no ropEI car bo i de hydrochl ori de

salt (11.16 g, 58.2 I N Didbhofgb® L) was irred at BC for 0.5 h. To
this mxture was a NOpH; but an hl ori dewéd. 27 g, 42.7 nmmol)

foll owed by triethylam ne (1% m:l;.Cl]!07 5 rrm)l) The m xture was stirred at 0O
Cfor 0.5 h and at rt fogxvpy h. Vater (200 nmL)xwwgs added to the m xture and
the product 10 was extracted wth nmethyl ene chloride containing 10% MeOH
(5x100 nL). The nethyl ene chl orflk extract was dried ov&#2 Na2S04 and
concentrated. The residue was triturated with water and the precipitated
solid product was coIIected 1 by flltratlon It was dried to obtain the

desi red product (1 5 g, O/c) 195-196 C,, 15 NIVRC(CDCIS) 8 7. 53 (s 1
H) 4.14 (s, 2 2. & e 3 R H) REREBNS, 3 H),
1.12 (t, J = 7. mC'é 302t +. HPLT ( Iu?Fh :ﬁmm api d
resol ution C—18 rowrateN 5 mJmn; sol vent sys 0-10%% B in 8 mn.
Sol vent A: 10%veOH 90%wat er<f). 29%413P04; Sol vent B:

90%veOH- 10%Mat er - 0. 2%aH3P04; #dW: 254 nnm): 20 retentiorsvtine 4.36 mn. |.
Preparati on of N[ 5-[ [ ( B<®x hyl - 2- oxazol yl ) et hyl ] t hixa} - 2t hi azol yl ] acet am de
To a solution ofs [[2-(acetyl am no)-5hi azol yl Jthi o] -N (2 25Step4
oxobutyl)acetam de (10.5 g, 34.8 muvol) in acetic anhydride (100 nL) was
added conc. sulfuric acid ( 10 nL). The m xture was stirred at 55-60 C for
2 h and sodium acetate (15°7, 0.18 nol) vvas adde 0 the m xture. The

m xture was concentas uaguo. Tgef, he : added ggl d water (100

mL). The preci pltated S S ceptectetr wash t water—anmd—dried. |t
was 30 purified by a flash@d[unn cW@f?é‘tography (Si#eR; net ﬁﬁﬁ gne chloride

-26 15 June 2004 MeOH / af l\{
i"0] = 2t hi azol yl ] ackt ani de (4527%, 43%

N-[5-[[(5-ethyl -2-oxazol yl)
as a solid, np 147-148x. 1H 13) 812. 4Xx(is, 1 29 (s, 1 H),
g, J = 7.6 Hz, 2 H\rA2rd5 (s, 3 H),

6.61 (s, 1 H, 3.9 (s, 2 H,
1.21 (t, J = 7.6 Hz, 3 H ppm e 5 284 (MtH) +; HPLC (Cb! umm: Zor bax
Rapid resolution C18; flowrate: 2.5 mJmn; solvent system 0-100%B in 8

mn. Solvent A 10%e0OH terO 2943P04; Sol ventRsB:

90%veOH- | O~Wat er - 063 W r254 nm: retenti time 6.50 mn. 10 Exanpl e

et hyl Fhi o] .2- t

2 NN[5-[[(5-ethyl - ol y ol yl ] benzam de 0 ~~ Me 15
A. Preparation of 2 am no- &=f\( ( 5- et WfFz 2- oxaz nmethyl]Jthin] thiazole A
solution of N[5-[[(5-ethyllg2roxazol ykLpet hyl ]t hhg]- 2, ghi azol yl Jacet am de
(1.3 g, 4.6 mol) in 1 N hyd Ch|OI’IC aC|d(15 m) 20 stirred at 80-90

Cfor 3 h. It was cool ort Fhe pH of the sghutdlpn was adjusted to 7
wi t h sodi um car bonat e. e pro s extracteg®i with nethylene chloride
(3x10 nL), The conbi ned extract “dri ed over Na2S04 and concentrated. The
residue was triturated with ethyl ether and the precipitated solid was

collected to afford 2-am no-5-[((5-ethyl-2 25
oxazol yl )nmet hyl ]t hi o] -thi azole (610 ng, 55%W-as a solid) np 119-120 C



1H NWVR (CDC13) 8 6.93 (s, 1 H, 6.61 (s, 1 H, 5.41 (s, 2 H, 3.82 (s, 3
H, 2.62 (q, J =7.6 Hz, 2 H), 1.18 (t, J =7.6 Hz, 3 H; M5 me 242 (MtH) +;
-27 15 June 2004 HPLC (Col um: Zorbax Rapid resolution C-18; flow rate:
2.5 MJmn; solvent system 0-100%B in 8 mn. Solvent A

10%veOH 90%at er 0. 2%43P04; Sol vent B: 90%veOH 10%Mt er - 0. 29%43P04; LTV: 254
nm: retention time 3.96 mn. 5 B. Preparation of

N- [ 5-[ [ (5- et hyl - 2- oxazol yl ) met hyl ] t hi o] - 2t hi azol yI | benzani de! AJHIR ZHA4 of
2-am no-5-[[ (5-ethyl -2-oxazol yl hnethyl]thio]-thiazole (48.2 ng, 0.2 mmol),
benzoyl chloride (24.4 ng, 0.21 mmol) and 10 triethylam ne (35 ng, 0.35
nrol ) in methyl ene chliorSciem¢ 6, Sarting QNa:s)OBthWEdeIﬂﬁ:ed’é resii-bolidd iesizyl The

| ut t d. Th d
LT e by o £ ackondfRRe: thddko “%i% PR SRR Fbrerdg® G5!0 10, o
N-[5- ([ (5-ethyl-2 : R 59O
bl Sol ide me 155 ARBRLRb L oY c{)c%‘*“'ﬂ%?%* SRR RIGARID, SO,
7.61 (nt 1 H, 7.4%lopgd zrf‘l}ucheﬂ wh(rgduqn&agena B6h ag NaBH4) )In3taal, (s 2 H))
2.61 (g, J = 756 kt’amggwmdpo]mamtlstréatedzm& t!i%:whoggehﬁ, r:chS me 346 (MtH) +;

HPLC ( Col um: Zorbaﬁgnmo resolution C-18; flow'rate: 5 nL/ mn; sol vent
system 0-100% B P osphipe, EihaAn didhigrenrihansdmeise tlmch@p ooz 4

Sol vent B: |90°3/&/g%si:DGﬁNﬁﬁﬂa KIRACROP2, MWhiRSdn B rilb&h Satdnale BIVERD 7. 94

m n. Exanpl e 5

N-[ 5-[[ (4, 5- di met HyAEDatsdysigh themaanhorrd henspl SdenideSYID in theqrrasenerofcrl  CHI
-28 15 June ZOOdndhprcFiinnhﬂainum!‘IDQPER} (ohbﬂiﬁﬁﬁlﬂ%bﬂﬂcﬂt}ﬁ%ﬁi&& puikpxazol e A
m xture of 2, th 0.50.m, 4.3 onosucci ni m de
(077" 5 % 5" ot o B ense I robortarmicp stmaonnd & Rebiodd Dk 5 Prapeces bon
tetrachl ori de (4 bt yeastisg hehiveghnatoa®findthisnele bf forhRIEN(Sahémd Diwith hrs. After
cooling to rt, ved. by filtrati e filtrate solution
was washed with sglgfﬁ%g{)aquxgéﬂﬂe‘ﬁdﬁsaeﬂaﬁ a(s'iﬁu%fbscbg%hl tentrated. The

resi due was purified [Bhefresinthound thioryatate (GREX) iy thph yeduSed ) 2 heeinsaad et hy |

an vel Lo oi | 1 RN L ChCLgr 4 e afhap i SUTHIKAERS50°( 03 (5.

B. Preparati o’ of tetra.hy ofuran (THF) and methanol. The resulting resin-bound thiol

N-[5-[[(4,5-dinet Mn&éama%m RiERY d,lﬁ m]‘ﬂe}e gnm %%%ngﬁ%eé@m cde IS

N-[ 5- (Acetyl thio)-2-thiazolyl]acetam was di ssol ved
in dry THE (10 ni Fresthsenks Baii’cﬁl&‘%ﬁ bﬁtdé?’*’tab’ﬁmlﬁﬁﬂdﬂ‘llE@Cﬂ qe$BBLR pO#0 i n THF,

0.25 md 0.25 ][rm)i'() iVl e84 AREm bR deTDMPR) X ﬂ:lri]-ﬁlc)oiﬁ 6%%&%%?@&14&%1' %36864
stirred at rt for an ononet hy i met oxazol e g,
0.34 mol ) was ad@eiyetpf)"tfﬁf ‘1%1‘%’%‘9\%‘“0?%%3’12@0\‘%8%‘10%“ %ﬁﬂse was stirred
at rt for 3 h20.ndp&ﬂﬁmaﬁm&eﬁquemg&ommo}%@mblt@E(ﬁfﬂﬁdﬂdﬂp‘é@iﬁﬁdded to
the m xture. The ayer a yeous Iay r was
extracted with dlfg) or ondtlhanséte %PW%?% E’PBB‘P&‘%& ayers was
concentr at ed. TheRv:Yeswh&ueXmslqaumgfgi@da hythfelpa&hnmndfms@hucﬁmat ogr aphy

(Si 02; nethanol to aff

[ 5- [[(4 5-di et hy‘ih%i)o %ﬁ%ﬁ%e &PTOV e cfmgmfrhl %ﬁ%ﬁme (15 ng,
23% as a yellow @@ﬂv@mﬂ:ﬁnm}m\f@mzl)e litl ph@se fesin ih skép, 7 WitR8 (s, 1 H),

3.90 (s, 2 Hps2 ; e284(MH—|)+
HPLC ( Col um: S’Zor%gl&%oaasgt?ar%%%)ﬁﬁsgl f@%“gﬁ% 'é'?mlfwgm 1 sol vent
system 0-100% B §uhfug. ﬁpwmstﬁswéfwmnlaIl@h@r@ﬂassx%%lmmm@%maﬁbe 15 June
2004 HaPCR; . SOl Veftepdod B SHARLK A rGorkll Pt BBy bk
N-[5-[[(5-t- buty|°xziaéstaw1@a%°ﬁaé%mqqdhtee]mta tiorgperbotioicasida ot chone8u N~
~S~~N~CH a N N O 10 A Preparation of diazonethane To a m xture of 15 ml of
40% aqueous KOH sol ution and 50 nL of diethyl ether at 0 C was added 5 g
(68 mmol ) of N-nmethyl-N -vitro-Nnitrosoguanidine in portions with stirring
. The resulting mixture was stirred at 0 C for 0.5 h. The organi c phase was
decanted into a dry flask t5 and dried over solid KOH pellets to give 50 nL
of di azonet hane solution (ca 0.5 M by tiggating with acetic acid). B.
Preparation of 1-diazo-3, 3-di nethyl-2-butanone To the di azonet hane sol ution
at 0 C was added a solution of 1.23 20 nL (1.21 g, 10 mmol, Aldrich) of
trimethylacetyl chloride in 1 nL of diethyl ether dropwise with stirring.
The resulting m xture was kept at 0 C for 16 h. The solution was sparged
with argon to renove the excess di azonet hane and di et hyl ether was renoved
under reduced pressure to give 1.33 g (10 mmol) 100% of crude

1-di azo- 3, 3-di et hyl - 2- but anone as a 25 yellow liquid. C Preparation of
2-chl oronet hyl - 5-t - but yl oxazol e




To a solution of 2 nL (2.3 g, 16 mmvl) of boron trifluoride etherate in 20
m. of chl oroacetonitrile at 0 C was added a solution of 1.33 g (10 -30 15
June 2004 nmol) of 1-diazo-3, 3-dinethyl-2-butanone in 5 nL of

chl oroacetonitrile dropwi se. The resulting solution was stirred at 0 C for
0.5 h. The reaction m xture was added to saturated aqueous sodi um '
bi carbonate solution to neutralize the acid and the product was extracted
three times 5 with dichl oromet hane. The conbined extracts wa® denedddi um
sulfate), concentrated and purified by flash colum chronat ography (Merck
silica, 25 x 200 mm dichloronethane) to give 1.1 g of

2-(chl oronet hyl ) -5-tbutyl oxazole as a yellow liquid (6.4 mvl, 64% overal |
fromthe acid chloride). 10 1H NWR & (C™hgme @ . 30 (s, 9H), 4.58 (s, 2H),
6.68 (s, 1H); M5 174 (M+H)+; TLC. Rf(silica gel, dichloronethane)=0. 33;
HPLC. tR (YMC S-3 ODO§ 4.6x50mmrapid resolution; 2.5 m/mn, gradient
0-100% B over 8 mn, vent A 10% CH30H 90% H20%0. 2% HaPCa; Sol vent B:
90% CH30H 10% H20/ 8529 ASYWNIB54 nBpeNG, 5 15 ny Dy Pgepgration of

N-[ 5- [ [-(5-t - but yl - 2- oxazgla! thyl]tWi aol \o etgmpyde To a

sol ution of 50 mg (0.23 mpl, Applied Chémical Laboratidry)—6f 20
N-[5-(acetylthio)-2-thi azZB?yl]acetanmide in 10 nL of THEX s padided 0.25 ni
of potassiumtert-butoxide solution (1 Msolution, 0.25 baseat rt under
argon. The resulting suspension was stirred for 15 mn at yt, then a
solution of 59 ng of 2-(chhloromethyl)-5-t-butyl ox e (0.34 nmol ) in 1 nL
of THF was added. The resulting m xture was sti rr% Jat) rtgfosg L@HI;:) 25
concentrated under reduced pressure and purified By a ?%b’nn

chromat ography (silica gel, 25 x 200 mm 1:1 Et OAc/ hexdh&s | owed by 100%
Et OAc) to give 44 ng (0.14 mmol, 61% of D
N-[5-[[(5-t-butyl-2oxazol yl)nmethyl]thio]-2-thiazol yl]acet%lm' de as a white
solid. 1H NVR b5 ( CBGER) 6lillastratss th@lgrepa?atoh (fsomBidnds 3f OBmilk, I fid) a 26. 59 (s,
1H), 30 7.31 (s) 1 . kﬁwaa ; d - 15 June
2004 TLC R f (si I%goé%a,%%t yl gccgl?gt :06?%?%1)&%%%?&%@%3“ on time
(YMC S-3 ODS 4. 6x5aratizg agertayieh as tBHONO i the prasence fcappes hromide 9998 over 8
mn, Solvent A 1084 GH3 M QYR BY S Ui kRR S forSRhY ATV BroRBderaHE0H 10%
H20/ 0. 2% HsPGCa; W_254 nm= 6.8 mn. Exanple 5 .

N[ 5-[[ (5-t - but yI -250722% hembsaeaiied ¥ith gjcompeyndpf Srpyla BgVHe, with or

trimethyl acet am dewflhoud anaddéll ba3e &P prdtideddnPounds of formula L.

N-[ (5-thi ocyanato)-2-thiazolyl] trifluoroacetanmide (XVIIl) 15 To a m xture
of 5-thi ocyanat o-2-am nothiazole (30 mml) and 2,6lutidine (35 nmml) in
tetrahydrofuran (25 nL) and di chl or onet Seheme30 nl) at -78 C under argon
was slowy added trifl uoroaceti canhydride (33 mmol). After addition, the

m xture was all owedstg,warmup to rt and stirg over Qights. m xture was
diluted with di chl grimet hafd™ 00 20 ,”“"and%r ggﬁ‘?ﬁf%lml}t?i on was
washed with 5% aqueo"us citpise acid foHyowed b¥zbrine, driell over magnesium
sul fate and passed ¥t ough a pad of*™¥P| hgasgel . The product ®™ont ai ni ng

el uent was concentrated to afford 5.3y of |ight brown sol| fperddrbmeNVR
(CDC13) & 12.4 (br, 1H), 7.83 (s, 3}H).523,732 s 15 June 2004 B.

Preparati on of 4-hydroxynethyl - 3-net hpg; pHényI oxy Merrifield resin (XVl) To
t he suspension of sodium hydride (3w 9, 60%in mneral gl, 293 mol) in
di mret hyl formam de (30 nL) at O C under ar bdgs sl owly 5 'added a sol ution
of 4-hydroxy- 3- et hoxybenz}[,pehyde (124, 5 g, 2.5 mgpl) in

di et hyl f or mam de (100 mig) .’oﬂlipsmh“éﬂ My mwure rrifield resin (1%
DVB, from Advanced Chent ech, Rifeadi ng 1R#4Mmol / g, 5@‘@&&5 NRand

catal ytic anount of tetra-nedwahiyl anmogixxn i dodi de were agdednand it was
heated at 65 C for a day. The resin was filtered, 10 washed with water
(2x), 50% di met hyl formanide in water (3x), dimethylformani®e (2x), and

nmet hanol (5x), and dried in vacuo. The dried resin (15 g) was treated with
sodi um borohydride (3.4 g, 90 nmol) in tet{ahydrofuran (50 nmL) and eht hanol
(50 nL) overnight. The resin was filtered; \ashed with 50%

di met hyl formam de in water (3x)) 15 dinethyl formam de (2x), nethanol (2x),
and di chl oronet hane (5x), and dried in vacuo.



C. Preparation of 4-chloronethyl-3-nethoxyphenyloxy Merrifield resin (XVIl)
20 To a solution of triphenyl phosphine (17 g, 65 nmol) in dichloronethane
(200 nL) at 0 C was slowy added triphosgene (9.2 g, 31 mml) portionw se
over a period of 30 mnutes. After addition, the reaction m xture was
stirred at 0 C for 10 m nutes. The solvent was renoved in vacuo and the
resi due was redi ssolved in dichloronmethane 25 (200 nL). To this m xture was
added 4- hydr oxymet hyl - 3 met hoxyphenyl oxy Merrifiel d resin (10 dyne 2094
resulting mxture was agitated for 4 h. The resin was washed with dry

di chl or onet hane (Gég and dr}?d ip vacuo, -33 15 June 2004 D. Preparation
of mpounds of formula I may also be prepared starting from 2-

4- [ N- [ ( 5- t hi ocyanab®jnoPhihiode KKY Ibyreddtisarvaes e tapdhal Belbhnhi- BNIBL haayphenyl o
xy Merrifield resin Cl~ Anmxture of 4-chl oronethyl -3- hoxyphenyl oxy
Merrifield resin (ETS‘%ﬂ%},’°%aP(a§H]f‘ﬁ’%§8yté’rPé?‘8f‘3 ?W‘ﬂ?"&’i’&l%f"}’??% et ani de
((j 14 g,h I5f5 3 m"mlzj amgbodid stfpmwlgl)ﬂ(\r‘[y&lhl aﬁbﬂﬁea(:%d?vim_a tH&yaiaing dgént g )

i met hyl f or naani de Q_nL). and. di chl or opget hane 0 nL),was agitate
over ni ght . Then% es?‘%ﬁ\ﬁﬁgoa\/{au@ﬁg“d’cﬁﬁaﬁe ’d’ltﬁgtpﬁﬁff’?‘i?rf’}rgfﬂnﬁgg 29 ‘,’ﬁgét hanol (2x),
di chl or onet hane ( 4sompoand offorredlail, theit ny thén ke cdivepead tatd @mpofind of

4-[[ N-[ (5-mercapt 0).:2-1 Ri : .
trifl uoroacetani doi%{l%t}lajgégg%ieb%ﬁ&%) IR T X RaRTSY bt crmespd of k1) A
m xture of 4-[N-[ (Broplagedmaanbe treated adtl 3 broniihiting agaceduhiag bforife
met hyl ] - 3- met hoxy pheR¥ioxyd b ' }@ghlfl, , d
dithiothreitol (12 78 mmol elhile%lt%é??_%ﬁy ro ura‘an“%B‘g‘“%%)"ﬁé}ﬁ‘B“‘ﬁet hanol
(100 nl) was af ta¥§%illdvfé'rbﬁ rgheted With sither KXWAE onAXBE (theovnsdives available

di et hy f or mam de i coifBbdlarttorkRitd Wisfi MeARQURLEIG., Aprovifd dried in
vacuo and stored under argon at -20 C. 20 F. Preparation

4- N[ 5-[ [ [ (5-t - butSprrowedes frnuladt hyl ]t hi o] - 2t hi azol yI ] tri f1 uor oacet ani do]
met hyl - 3- met hoxyphenyl oxy Merrifield resin (XXI) A stream of argon was
bubbl ed through a mxtyre 4-[[N-[(5 2 . '

Mer capt 0) - 2- t hi azol yl ] H‘? Fﬁa@%ﬁgﬁ“ﬁﬁ?ﬁﬁf]%ﬁﬁ?ﬁ }7 sreopmestiple ayaitakle

180l azabi cyel o 5. 4, 0] NRAaC T e (OB 1o poolh o et by [ o i de (3

, 8di azabi cycl o[ 5, 4, ec- 7-ene : [ i met hyl f or mam de
n) for 5 nmin., and thgﬂr?%% %%“?S%@%@&%ﬂa%%ﬁep&wwa?w €i n was
washed wi th di nmet hgrbfednreantesteibe@kgreimet hanol (2x), di chl oronet hane 30 (4x),
and dried in vacuo. -3 ne 2004, G..Preparation of
A-N-[5-(((5-t-butyl -2- 'g“&%g%fe;f SA oprpoads BF Sortnyhe’ f &' those Where:

t hi azol yl ] et hyl - 3- net hoxy ghang [Fgaye idepanideetldhydrsgan, {liddide)or Alliytt ur e

of 4-N-[5-[[[(5-t-butyl -2-o0xazol yl ) net hyl ] t{i o] - 2
thiazolyl]trifluoroacetam do] net hyl - 3- oxyphenyl oxy Merrifield resin
(XH', 500 ng) and sodi um bd¥ohigdr i k) in tetrahydrofuran (2 nL) and
et hanol (2 mL)20vas agitated overnight. Whe resin was washed with 50%
di met hyl f ormani de in wat er whérein vds 58igy] fudapBaNge (2x), nethanol (2x),
di chl or onet hane (4x), ndgg{;{ ed in vacuqQ. 10 H Preparation of
4_ N_ [ 5_ [ [ [ ( 5_ t- bUt yl _ 2_ ))g ].W?lﬂ%m P.]’}ﬁ*ﬁy&l])alkylalkyl, arylalkyl, heteroaryl,
t hi azol yl ]t ri met hyHetaeignlido] hepérbyicloatiiy®t hoxyphenyl oxy Merrifield resin
(X~I'1) A mxture of 4#—,3%%&%%@“ | - 2- oxazol yl )methyl]thio]-2 15
thiazolyl]rrethyl-3-rret% 5 rifield resin (XXII, 100 ng))
gi [ ﬁ?)pr opyl ﬁt hasl ?rﬁ%;k@l.@-mmlal )kyarﬂﬂ-lbf)illmmgiy%ﬁﬂqdllaﬂM@bik@ﬁafyll; rrmﬁl I) in

i chl oronet hane (2 L)~} 0 tu itted wit pol yet hyl ene .
frit and a |uer st opco%?iﬁgeggﬁyg(?%%y%%?ﬁ ’téb‘%’ﬁﬁ’r‘fc&‘f’%k’aas washed with
di met hyl f or manmi de (2x) COrmbity-hnterocdy@ralky26r di chl or omet hane (4x), and used in

the next step W t hoytydhvi . JBLepa (R _Of

N-(5-[[(5-t-butyl -2 oxg‘%‘(y?%l{}??%t%’a"%’?‘ﬂ’ ﬁ‘i@tam‘a%’%}%lm%lewlacet ani de
4-N-[5-[[[ (5-t-butyl - 2CONEzadkyltarpe CONH-hitepdaryl, 25

thi azolyl]Jtrimethyl acet am do] net hyl - 3- net hoxyphenyl oxy Merrifield resin
(I~f111) was treated with 60%trifluoroacetic acid in dichloronethane (2
m.) in a polypropylene tube fitted with a-Pol yethylene fizt and a | uer
stopcock for 4 hours. The solution was decanted to a tube and the resin was
washed wi th di chl oronet hane. The conbi ned organi ¢ solution was 30
concentrated in Speed Vac. The residue was purified by preparative-HPLC to
afford 11.3 ng of the desired product. -35



15 June 2004 M5 me 354 (MtH)~. Exanple 6

N-[5 [[(4-Ethyl-2-oxazolyl)nethyl]thio]-2-thiazolyl]acetam de Me~ ~~ H
~~'~~ ~( Me A Preparation of 2-(2-chloroacetamn do)-1-butanol To a m xture
of 2-am no-I|-butanol (5.0 nmL, 53 Mol ) and triethyl 10 am ne (15.0 ni, 111
mol ) in dichloromethane (20 nL) at -70 C was added chl oroacetyl chloride
(4.6 nm., ~58 mmol) dropwi se. The reaction m xture was stirred at -70 C for
15 nin. and then was allowed to warmto rt. It was diluted wi% Hupe@R04 50
m.) and the reaction was quenched by adding water (50 nmL). The organic

| ayer was separated and the aqueous |ayer was 15 extracted with EtOAc (3 x
30 nL). The conbined org@hitbalkalksteropmd, CONBewteratyshbatiyl,af f or d

2- (2-chl or oacet ani dO) 1 bﬂ’lﬁ-ﬁmgrl ﬁéer@cﬂloaﬂ%%o as a brown solid. 1H NMR
(CDC13) b 6.75 (bs) 8(d 3.90 (m 1 H), 3.68

(m 2H), 2.98(bs, Hikyévd%(?ﬁ) -cyqlpalkyd, GOy, %QP alkgl)l'%doﬂ#ﬂpar ation of

2- (2-chtoroacet ani do) 1Cbmtédﬁﬁl£ﬂh¢@@ H&eﬁaﬁ@@@@%ﬂcﬂ-ﬁa% chloride
(14.5 L, 29.0 mol) in_dichrol onet hane gd%o {At =78 0(2 75 i,
a]Aay ?E

38.8 mml) was added drBPRhetergsioabyhy s(wa?aﬂ% or 10 nin. at
-78 C, here was addgy-c3cl38keI050L-baM SO, Ak {12y QbAIRFIOSOLLIR glé}gl) 1-butanol (4.0
g, 24 mol) in 20 nL of |chrol ogeé&?‘gﬁ r opw Sf %{mgge gln . The reaction
m xture was stirred forS9ph§ereary Yheteromal & texpryelpelkyl et hyl  ami ne
(9.4 nL, 68 nmol) dropvOLalayldietérofficlvallafi@rt he reaction m xture was al | owed
to warmto roomte d L for.2 h solid was renoved by
filtration and 36@ﬁ?@%ﬁ%ﬁ)@oﬁg‘%@@ﬁgaﬁiﬂlﬁléﬁ@&ﬁ%w rgani ¢ phase was
washed with 1IN KO (2 xCONINNH)-alkghtyeloatkyl) CAYOBONH-dllyi@dA, (1 x 10 nl) and
2sa brown of | 1 MR COISCPSHBUERERITEN GO BURARERRITE 15,7131 500,
2.05 (m 1 H, 5 1.80 (wcmwﬂ-bet@mcmoalmC(@N)mp&yhiémcmoalkyl- or ’
2-chl oronet hy- 4- et 1 ]Hﬁg{

2- (2-chl or oacet am E@l rkg?)cﬁ‘ H\?g% Ck%k% Cl ?ﬁ%’?’)aﬂ tol uene (10
m.) was added POC13 (6 %(NN_ 2)I8H- %10)’6103%5! OEFOINH-aHkwtarre was heated at

90 C for 1 h under nitrO@aNG R REr6A9!, mg@mgg@ih%rmture to room
tenperature it was poured into .ice water 0 s and the H of the solution

was adjusted to 7 w th SRNGAH-hetezogyigalie Nﬁe?ékléé‘ﬁ wyderlrd t he

aqueous | ayer was vashed with 15 dichl or onet hane (3 x 20 nL). The conbi ned

organi ¢ sol ution afford

2- chl or onet hy- 4- emgﬁ%&q@@%ﬁ?@%@? f%gﬁ) F"é’gls liquid. 1H NWR
I(DCDC13)t'b 7. 3]9 (s(5ll[-l% , CAHIDRH-skylZytipalkyl, BMmH%tllthj)mﬁ t2ﬁ (t, |3:—? 2t0 D. |
reparation o X 0X i 0 i azol yl ] acet am de
To a sol ution ozlbeZ ace&%ﬁﬂf&wh SIOREY, dzow}ﬁ ?éﬂ]}tftfff , 0.050 mmol) in
dry THF (5 nL) was addéHNﬁﬁNahlsatmcmkybtﬁ(m)NH {1kylchebdrsgiclobikphor n THF,
0.060 ni, 0.060 r t mlgf \g@,ﬁ om 25
tenperature for 15 rﬁﬁ)ﬁeg aﬁﬁﬁeé%{s) 55% Ilgé(grge?ﬁ{qﬁ Tg?hyl oxazol e
(0.015 g, 0.10 mmol ). AKNEINBEIOQ-alspkqyelgakyl, Wcmlk@@@lsol ution (5 ni)

was added to the m xt ur@NHIREICO-Ba ladﬁﬂmég -8iedapid the aqueous
| ayer was washed with dichloroneth ar?gr)J ( f ﬁ‘?he coﬁned organi c

| ayers was conééntrat edt Wﬂp&hﬂwﬂagﬂw pur i f| ed by flash
chromat ography (Si 02; rmnmgnglcmﬂg LI aeB/cRangl;/ot: 20) - 37 15 June 2004 to
afford N-[5-[[(4-¢e - 2- ]thln 2th|azonI acetam de (5 nmg,
2t ord N LS L% Ll e éﬁ%ﬁa} dyyionBbi, SvORANI I (o
Zsﬁl§§n’+ I-I)ll_i),HI%L?JS((Czl Z:(HDRsmfmlkﬁrnaycwkyl b(ﬁbmw@h')kyl-&ryw (t, 3H);2 g/B ne
+: u wrate: 2.
m/mn! solvent syst emrB?HOWEaieWg@gn{:ﬁ?%M]ﬁ‘y 7&‘“%&%" OH 90%
H20/ 0. 2% HsPQa30Sol ventC(BORSDMH- mmcydwﬂkﬁmm)wmﬁﬁ@,he&vocyawkﬂm
retention time 6.14 mn. ]%Eﬁ%‘% 5 Preparation of
N-[5-[[(5-t-Butyl - 2- ogazolYI'} %"]’?ﬂ o] - 2t hi azol yl ]-N -cyano- N'- (2, 6-di f|
uor ophenyl )guanidine. M~ NHH M Q~~~N M1le Ifs N A solution of 100 ng of

N-[5-[((5-t-Butyl-2-oxazol yl)nethyl]thio]-25am not hi azol e and 68 ng of
2, 6-di fl uorophenyl isothiocyanate was heated



20 at 65C for 16 hours under argon. The solution was evaporated to dryness
and the residue purified by flash chromatography to give 91 ng of the
internediate thiourea. To a solution of 30 ng of
N-[5-[[(5-t-Butyl -2-oxazol yl )nethyl]thio]-2

thiazolyl]-N'-(2, 6-di fluorophenyl)thiourea) 52 ng of ethyl-3(3 25

di met hyl am no) propyl carbodii m de hydrochl ori de and 48 pL of

di i sopropyl ethylamne in 0.5 nL nmethyl ene chloride was added &J48e 20%h of
29 mg of cyanamide in 0.1 nmL tetrahydrofuran. After stirring for 1 hr, - 38
15 June 2004 the solvent was renoved and the crude material purified by
HPLC to give 8 ng of Exanpteds Bagreseimabirhdyclamkyl( awbicydadkylpkfVR (400 Mz,
CDCls): d 1.27 (9|‘Bry$e)lkyl4h919ro€1%]ﬂ,h&éroa@l@ﬁyl(ﬂéfkm@c)oamgr5 (2H m, 7.35

(1H, m, 8.74 (1H, 10 Preparation of
N-[5-[[(5-isopr opyi‘%“&’!%i"z’%ﬁﬁ uor omet hyl ]t hi o] - 2t hi azol yl acetam de. To

a stirred mixture of 2-acer:amadn- aﬁeirmeﬁ&ﬁleﬁtlj'rh d}lo I}gvl ,Qydddtibyimgpyin 3 15
mL of dryTHFude INt-B

r 72 mL Thi's
m xture was sti? re%lkgllrggcﬁ?%ﬁ t%ﬁ%@’r’y heterosry). “i‘ﬁt?F°a'é’ eéergﬁ’l‘:{i’ﬁlkdh of
5-i sopropyl - ( 2- ( chilaylhttevaydosikiiydr hatvgaz;ol e (116 ng) in 2 nL of dry THF was
added. The reaction m xtur ;hes atllrred at 60 Cfor 18 hr, diluted with 150
nL of Et OAc and washed with 'Sat%fa ’d NHaCl sol ution (2x25 20 nl),
saturat ed NaHCOa sol uti on uf istR8 imtegerdnendri ne (1x25 nl). The organic | ayer
was dried (MgSO4), fil terq,% @l?edm‘i%’ég‘fn”at ed in uacuo to give Exanple 637
conpound. Ms: (MtH)+ 316 - 8 une 2004 HPLC retention tinme 3.52 mn.
(Col um: YMC OB5 S05 47TBe mosiOpmferted|compour@$nf formh 0% Be thicvelimdiate:i N 4 i n.
Sol vent A1 10% CHsOH 90% H@Q/Q%f@) P04; Sol vent B: 90% CHaOH 10% HzO0/ 0. 2%
H3PCs; iJV: 220 nM. Exanple 9 afation of
N-[ 5- [[(5 t - but yl - 2- oxazol yRz)isreydrogdn; finerjnedratiylVe~ ~S SSN O ~N | \ H Me /
10 OSO OH A. Preparation ofRSQS;[S,g@htmtlgngm]%h@m%(}é Ykd koot hi 0] - 2-brono
thiazole. M M~ ~S~~Br //N 15 To a sol uti : gin
acetonitrile (100 nmL) at 0 C was added (4 n, 1.2 eq) followed by
5-[[(5-t-butyl - 20xazo|y|)rrethy|]th| § onI]amne(52g) The
m xture was stirred at C for one our,N heﬁ at.roomtenperature for one
hour, ethyl acetate was added and the or n| c mxture washed with

hydrochl oric abl d (2 X 50 MuysCamlisd. %Q'@ bortePrerdleptkdul fate, filtered

t hrough a pad of silica gel, c;mdlkgpfg&@%fﬁt@@ aliy1 Ydfeblkyihe residue was
chromat ographed on silica gelrpci ng ve the_ brom de as_an orange oil (3.9

g) .
MS: (MrH) + 334 HPLC retentio -Retgmpeyrianlovl cavh amrlalindehelepasds 4.6 X 50
mm 25 col um, O~ to 100% Bhetepddirglatkyi;n 4 mn. Sol vent A: 10% o CHaOH 90%
-40 15 June 2004 .
Rsis hydrogen;

20 Rz is hydrogen,;

Rs is an alkyl group, such as tert-butyl;
m is the integer ¢; and
n is the integer 1.

25 The compounds according to the invention have pharmacological
properties; in particular, the compounds of formula I are inhibitors of
protein kinases such as the cyclin dependent kinases (cdks), for example,
cdc2 (cdkl), edk2, and cdk4. The novel compounds of formula I are
expected to be useful in the therapy of proliferative diseases such as
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HzO0/ 0. 2% HaP04; Sol vent B: 90% CHsOH 10% Hz010. 2% H3PCa; UV: 220 nM. B.
Preparation of N-[5-[[(5-t-butyl-2-o0oxazolyl)nethyl]thio]-25

t hi azol yl ] am nophenyl - 4- ( 2- hydr oxyet hyl ) sul f onam de A mi xture of the

2- bronot hiazole fromPart A (0.85 g) in dinethyl acetam de (4 nlL) and

4- am nophenyl - N- (2- hydr oxyet hyl )sul fonam de (2.5 g, 5 eq) was stirred at
145 C for 6 hours, cooled and ethyl acetate (80 nL) was added. The reaction
m xture was washed with water (2 X 20 mL), the 10 conbi ned adquddig 288%ti on
was extracted with ethyl acetate, and the conbi ned organic |ayers dried

over sodium sulfate) evaporated i.n vacuo, %nd th reféidue was
chr omat ogr aphed ont@efT: RUtogpung diasases, vyrp} aeaﬁ?’?'ﬂ}gé &*45ftase
chr omat ogr aphy to géuredddehdratite fisdrddittayill cardovazalar disease.

met hyl ] t hi o] - 2-t hi azol am naphenyl - 4- (2- hydroxyet hyl ) sul f onapi de as a 15
yellow solid (0.61 g). ?Saﬁﬂ%ﬁé}i"’ﬁﬁc‘)ﬁ%ﬁ&n e?fg?%?“g%i/ﬁ)eﬁ'}feél?gb in.

(Columi: YMC ODS Stbatfnemt ¥ othriaty cfahoeany, ifdndiog 0% Bigitaditenhe i n 4 m n.

Sol vent A: 10% lov%%% Hz0/ 0. 2% HaP04; Sol vent B: 90% CHaOH 10% HzO/ 0. 2%
HaPCa; ‘W 220 20 nWVJ°"*#1 15 June 2004 Exanple 10 Preparation of
N-[5-[((5-t-butyl-2-oxazol yl )-cetimphpt inclofingt thatofdhy bladdarnorhetngdlent - sul f onam
ide M N M /O-S~~N M ~~N. s = 1 =br hi.azol e
from Exanple 9, Part A (1816':1“% )IN%EE’ l%%e%@;ﬁhg%%t% gﬁlagleutnp gééeﬁfg’@%éfhé’

4- am nobenzenesul f onani de gall pidder, oBargpangreas sttpmadhgceayix] 4grad@f or 6 hours,

cool ed and the sol vent was, s@RVEMA MideLiRHYCQAMIE sSSP 8cihOmRr OVi de a dark
red oil which was purified by 10 preparative reverse phase HPLC (YMC S5

ODS) to give N-l? 5-[[(5-t-but yhematopoietic tumors of lymphoid lineage, including

2- oxazol yl ~et hyl ] t hi o] - 2- 15ij1@204, Wk dtd WAPRRGHY leulteriial mm@mngﬁmm%ﬁm) . Mo
(MtH) + 425 HPLC retention tinme 3. 74 mn. (Col_#rm: YMC Qéf% 05 4.6 X 50 nm
col umm, 0% to 100k B gr adilefemis Bieelllpmphema,clisell lymphepp ‘l‘ﬂs‘%% 15

Hz0/ 0. 2% HsPQOa; Sol vent By iatddiHodEkias HaliHomAYhdisPEd lyhaghom220d M) .
Exanpl e 11 20 Preparation pof , )

N-[5-[[(5-t-butyl-2- oxazolfg’lr])‘%? FAPPERED] - 2t hi azol yi | - 4- ani nopyri mi di ne Me
N M /O-S~ NITIN M QL1,!! N -hehhtbpoietiGthnirrs sf mgdled hiaekgedirclwalikg avate added

4-am nopyrimdine (142 ng),_. i hvdnof, odi um hydri de
di spersion (60% 60 ng) 2§n\!}\/§gl%%dﬁe)%?gg%3¥%ol%%\@§s’%lgrae[%ﬁsdﬂégﬁm C for one
hour. The sol ution of the syddrome Jad hueraydlOgdic devikemiagas cool ed to room
tenperature and the 2-bronot hi,azal 6 fEQRRIRESiR inchffidy Abfoddoli®) Was
added. The reaction was heat e&ﬂ%or 24 hour's at ?O’ICIZ:C C00 edr()to 0room
tenparature, quenched wit infykakdemyenareomgsi d and partiti oned between water

and ethyl acetage (25 nmL eachlumdherHORALA1 ARy Sdriphesil Washassyutdnh wat er (2
X 25 nL), brine (25 nL) , dried over sodiumsulfate and concentrated in

vacuo to give a solid, whitrdpgagipeyiemeganeproblastomacgliong fdn 1: 1 et hyl
acet at e: hexanes to gi ve Ns{fwdnht®ai; and

but yl - 2- oxazol yl ) met hyl ]t hi 0] - 2-t hi azol.yl.) - 4-am nopyri m dine (42 ng). NS
(M+H) + 348 10 HPLC retention “?‘%‘ﬁ%“’?%’% lﬁ‘ﬂg\‘.‘mwzﬂhﬁﬁ?ﬁ%’ HRCBBS S05 4.6 X 50
nm col um, 0% to 100% B gradtisemdicinomadostédiarctlay eiibdeékoma @igridraéddd) 0%

Ha0/ 0. 2% HP04;. Sal vent. B, 203 CHCH 008 LFRLR. 2RI KTerp20 NIV 18

sarcoma.
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 treatment of any disease process which features abnormal
30 cellular proliferation, e.g., benign prostate hyperplasia, familial

adenomatosis polyposis, neuro-fibromatosis, atherosclerosis, pulmonary
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Preparation of

N-[5-[((5-t-butyl-2-oxazol yl)nethyl]thio]-2thiazolyl]-3-(hydroxynmethyl)anil
ine MM /O~-S~yN | ~ OHI| N A Preparation of

N- 2- [ 3- (hydr oxynet hyl ) phenyl ] am not hiazole H~N1 ~ OH N To a sol ution of

3- hydroxymethyl aniline (2.46 g) in dry tetrahydrofuran (50 nL) at -78 C
was added nethyl lithiumlithiumbromde solution in 25 ether_ (27 nL of 1.5
M sol ution). The reaction mxture was stirred at -78 -43 15 JuURe 28 C
for 10 mnutes, warned to roomtenperature for 10 m nutes) and then cool ed
to -78 C and 2-bronothiazole (1.31 g) was added. The reaction m xture was -
stirred at 0 C f orfibnosis harthritis, ipeoriamts, gloorertlenqpdiraisiestehodis Bllbwings, quenched
by addition of hydgag i i | utiqQn concentrated and
extracted wth et hir%q?ég{t%tgg%%ﬁlgg%%&g%"hg%p%&ﬁglﬁfgcaéx l'lmaaé'tog’ were dried over
sodi um sul fate) cowdemmaterdogrtdistasetarnsglantatesh jecE, ieodotget shawkgi ve

N-2- [ 3- (hydr oxymet fnd suRpaNRKtektig® not hi azole (0.6S g). 10 B. Preparation of
N- 2- [ 3( hydr oaynet hyl ) phenyl | am not hi azol e-5-t hi ocyanate NCS\/S\'N ~CH N To
a cool ed sol utidn(i ce- &gmPpoprdsiof fsmulnbmeay alsobadsefil inthe tafss0 ofy) and 15
anmoni um t hi ocyanasRhé&izlde's ikadeNadRigBaded bfﬁé!@é&nt‘ﬁﬂ&ng(éfjﬁcldﬁﬁfs“ onw se

bromne (0.21 nlL)., After disappearance of the brom ne Color the reaction
was concentrated afdelped i e shewhpetatiomrfsanproteip &f dtiechamdl \fafét-749he
aqueous | ayer was @gdmncted with ethyl acetate and the conbi ned organic
extracts were dried over SOdidJm ?ulf te) concentrated 20 and

chr omat ogr aphed on si | [@%Pgwrdsf W@#\P‘Zﬂ'ﬁ%’ﬁ?’dﬁ“&%@ﬁ%ﬁ'ﬁp%ﬂyl ]

anmi not hi azol e- 50 t hipppyotieatPoase id afe@rdavin SQlaiidty FWUnli®)dischsesPr €par at i on

of N-[5-[[ (5t-butyls2-0zazol t hyl ]t hi Q] - 2t hj azol yl ] -.3- (hydr oxynet hyl ) ani
line 25 To a dark (?Denap"élé’ﬁﬁf’e/tlB%””‘glf‘qt ?#em?‘k'}ﬁ%@%?fﬁ’épt&f‘s’ﬂﬁptbeE?S%be’G‘ the) in

t et r ahydr of ur an/ ettheaimlentafeanckd édcladitigibnt hot Pljted toioROlyhbéOnvisRed 84 - q4_

15 June 2004 ny). . as_evpl uti.on had ceased ce e . (0.65 nL) was
added t he reacti on}éfé%llg‘rr’?(%a)s’ f'or eﬁ%ﬁ‘é’é“?““ﬁ%#a?%%@a%ﬂv&ﬁga Pig"i"’SW"'(’ﬁ’

2- chl or onet hyl - 5- tHeaYiyhs, dpateol-BairFimaaspbiadbis viRas tnCadoopious)dpre@eriogof and t he
reaction stirr f ODONS re. The react.ion was
concentrat ed, gﬂex‘?g)act eam\gmﬁ%%ﬁgtlﬁ%ﬁg%g@?gl?£#ﬁ%’Ec’%tonln?]“el %J?%aasﬁ?c extracts
dri ed over sodi um{@iudingbutnetlimited e exsterhic bupyls, eryPuthadfsus; dutaigngele t 0

provi de the pr oduGhedifhed HicaeruieprcMst drouthbolBk el GRELGR L1 Te 3. 84 mi n.
(Colum: YMC ODS S05 4.6 X 50 mm 10 colum, 0% to 100% radient in 4 mn.
Sol vent A 10% Cl ‘efipromeiny brveltserpmrend astsimpeyyne giabsgserefigary 10! o Hz0/ 0. 2%

wl(:’?i,[ : 2/\15 t228 n|\/|9 .ne@ﬂgﬁé&rft&el?sg?&f)ﬁhahhgn?ﬁﬂt notI linlai]tedzto Alzheimer’s di Ve

- -t-butyl - 2- caa ne i 0] - 2t hi azol yl | - 2-am nopyri di ne

/] O-S S~N N~ I\/EE(KI &gseﬁ%é‘ibéf%lawdd%ﬂgﬁnﬁ?{ %‘W‘ifﬁ%? st raypyatEepbicdateraly | N 20
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m xture was then duokeassbadated Withegydcandial iafasetidhisj Arvkefanad repbbfusioh5 June 2004

br onot hi azol e (2. i a furan (2. nmL s _add r i se. The
reaction nixture \z/}\ggggétaw?@%%t g%gh PSP S5 ORI ‘,léAe@c?Wgcaﬁgﬁg‘ageﬁmﬁﬁed with
hydrochl ori c a&i d disehses2lgermatplogicaiismsesdirethdimgbhtetohlimited ¢é direnivas added.
The resulting soli i . gi PVEL di J,am not hi azole (1.41
g). B. Preparati or?qgl:‘ﬂ%l\frg%%%%t?gin%ﬁfi’ﬁ-%g%%g%&lﬁ%?ﬁ%%f% e Br\ /S\ "NI N
Nr To a sol ution é#“sﬁﬂeskeﬂﬁ?ﬁéxﬁ@ indheding tOnag dingdedito osteeptorasissanidd ( 15 nl)
was 10 added br oriapthriel) Apisihodebittve ThirRflub A0 H) sl aafif T OOM 15
tenperature. The reactjon mxture was_ St rred at roomt‘errpelpature for 2
hours, the was solFti&Teisy Bapocdisensercand eagerraditpr essure, and the resul ting
solid was trit3rated VEdhnRhBess fhRndh@VAdGhibi

N-2-[ pyridinyl]-5-br orméﬁn? not hi azol e A&lé 6 g)t_ntggs Otfﬁ}(lae‘f?y To rx%or%ul éeg}fl t. C
Prepar at i on level of cellular RNA and DNA synthesis. These agents would therefore

of N[ 5-[[(5-t-butyl-2-0gazol yl) et hyl ]t hio]-2thiazolyl]-2-am nopyridine To
a solution of N-2-[pyridinyl]-5-brono-am ngt.hi azole (8 g) and 2 20

t hi oacetyl -5-t-butyl oxazole (8 g) in methanol (500 nlL) under argon was
added a degassed sol ution of sodium hydroxide (25 nL of 3 N solution) at
roomtenperature. The reaction m xture was stirred for 20 m nutes and then
heated to 60 C for one hour, concentrated in vacuo) partitioned between
water (125 nlL) and ethyl acetate (500 nL) and the aqueous |ayer 25 was
back-extracted (2 X 125 nL) with ethyl acetate. The conbi ned organic | ayers
were washed with brine (25 nmL) , dried over sodium -46 15 June 2004




sulfate, filtered through a pad of silica gel,and the solvents renoved in
vacuo. The solid residue was recrystallized formethyl acetate to provide
N-[5-[[(5-t-butyl-2-o0xazolyl)nethyl]thio]-2-thiazolyl]-2-am nopyridine (7.5
g)~ Ms: (MrH)+ 347 HPLC retention tine 4.01 mn. (Colum: YMC ODS S05 4.6 X
50 nm colum, 0%to 100% B gradient in 4 mn. Solvent A 10% CH30H 90%

HaO/ 0. 2% HaP04; Sol vent B: 90% CHsOH 10% HzO/ 0. 2% HaP04; W 220 nlVl). 10
Exanpl e 14 Preparation of 15 June 2004
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vacuo to give a da?‘ﬁ%fr?%\c/m_ rggg‘ig%dsh@ %%:ﬁlta%as t rc%l?ﬁtr ated wit ﬁ&)gt her/ hexanes
to provide N-2-[(5abingutppintikiting times teamt-azol e as a yel low solid (8.9 g)
B. Preparation of N-2-[dopipeatdfadrifiy @b ¥lsh 8L QYA iaThmsithisagabe | - // N
I NN ~CHO 10 A suspension of the Part A conpound (6.4 g) in
tetrahydrofiirdf (seoosepysiyerd HeLEtdist o refl ux to effect dissolution) the
re?cti on m xtuL e \)Naz C QRReutdy of?&nﬁlo léﬂﬁxa&ﬁﬂagﬁcﬁs%ﬁibit&rsBBWpr(oﬂe%n_FTL gf 2M
solution in ether) dropw se over m nut es. e ture raised to
-55 C, and tBuLi ($B2H O ROERIEEr L be raf hafk e EHFEH dr opwi se,
and the 15 react i ofeceptit, PDEFStecéptad IGP recPtofi P18 kitthse, e 1 kixaes,iSe6) ABl Xt ur e

th led to -70 € . ded, the resul.ting m xt
vas stirred at - 507 P PBALeoRin i iAo B Aretrer B CBar SR8 hour

quenched with déet pwtackohaédds. nl.) and partitioned between ethyl acetate and
wat er (300 nlL each). The . i th 20 et hyl
acetate (2 X 200 m) and@%@%ﬁ%{i%‘gﬁlﬁg‘g&ﬁ?@’qﬁggg%%gﬁsg%‘mgver magnesi um
sul fate and concentomhizationt(pdrindftprsdeasiier onsequentid) witbdwiva 2atid et her,
and dried to give M2slyB:canheual dehsdflonRisagh By 2¥0atibbAZ t6xié 3. 15
g). -48 15 June 2004 C. Preparation of o } )
N- 2- [ ( 5- car boxal dergraEs, pyahiagiferAprmle beheetdintacHp R dniBracgeppsgnts, /| ~N CHO
A solution of Mhg2- fdcha6afisparalod abydenicRY fopsibdi¥érhsITiMALRORZAAREH. S 9) N
acetic acid (6 nL) and, dichl oronet hft%zo rrLi_j V\%%W;treat ed wth From ne
(0.12 L) in di chi gPeesidentoreispmensps I inpihitorsspchiag GPT 1L qrtapqfgrandppylin g ¢ of
30 minutes at r oorrin}t&araaégaébguﬁf&, T@hh@@aﬂﬁ&xe&,dﬁ@%ax@ﬂﬁtﬂd’?oﬂﬁﬁﬂésﬁ! ng
precipitate was co]l ect dltration, wagshed wt er. t.o. qive
N 2. (5car boxal dehHB oL ey Tchse EPBRAn BT 4s e ey by S o
Preparati on as 5-fluorouracil; and anti-metabolites, such as methoxtrexate.
Of NN-[5-[[(5-t-hut yh-2-0xazol vl thyl ] thi0] -2t hi azoly] 1.- 2- ami nopyri di ne-5-c¢
ar boxal dehyde ?/E Nb Oeu~%igll~%ﬁ2‘\mgl{l~lle\a]ﬁﬁ%eglé%fo%ﬁ{%#o&‘%ﬁe conmpound of
Part C (3.8 g) andmbdulator oflp52 t(a@sdBivetion.hi our ea) met hyl oxazole (3.06 g) in
met hanol (300 ) under .96 83 sadfias. dG0ReaREnaaMH pRLaNifle (O. 4 O
eated at 7

of 50% wfcv solution). The reaction m Xxture.was 6 C for 6 hours,
the nethanol was rthesorgounds phhisinvertiey wilkin theldesdge eange dawribed badowas

col lected by 11711 8ld @ ol pREG M biicAR oliy AUl LR Yo B ithin A dri ed to
give N[5 20 [((5-t-butyl-2-oxazolyl)nethyl]thio]-2- .

thi azol yl ] - 2- adf nopsarpuddesage cangso Xar geample the «d3 ighibitpredompting base was
extracted with et hwéen@&ﬁidacbgct(ﬁnég?&g Qall-Fith Rhb®f A% EkicTRENE $h Hﬁilﬁaugfate,

and concentrated in vacuo and -4 15 June 2004 triturated wt

ether/ethyl acetate to give an additional 2.02 g of the desired compound.
E. Preparation of N-[5-[[(5-t-butyl -2-oxa26?yl)rret hyl ]t hi o] -25
thiazolyl]-2-[5-[(((3-hydroxy-2,2-dinethyl)propyl)am no)nethyl]]

am nopyridine To a solution of the al dehyde of Part D (1.5 g) and

3-am no- 2, 2-di net hyl propanol (2.06 g) in tetrahydrofuran (100 ni) was
added sodiumtriacet oxyborohydride (6.0 g), followed by acetic acid (5 nL).
The reaction




10 m xture was stirred for 30 minutes at roomtenperature, and the solvents
renmoved in vacuo to give a yellow solid which was purified by col um
chromat ography to give

N[S-[[(g-thﬁtyl - 2-oxazol yl ) net hyl ]t hi n] - 2t hi azol yl ] - 2- [ 5-[ (((3- hydroxy- 2,
2-di net hyl ) propyl )am no) net hyl ]] am nopyridine (1.08 g). 15 Ms: (M+H) + 462
HPLC retention tinme 3.22 mn. (Colum: YMC ODS S05 4.6 X 50 mm col um, 0%
to 100/0 B gradient in 4 mn. Solvent A 10% CH30H 90% Hz0/ J.2294ne4P84:

Sol vent B: 90% CHaOH 10% HaO/ 0. 2% HaPCa; UV: 220 nM. 20 Using the _
procedures described herein or by nodification of the procedures described
herei n as known t o apersosis (Jo Celi Seir,\108k2897 (1395D)h@oafpbundd1ﬁ‘f6rﬁjdla)mg

addi ti onal conpounqﬁ;olgg\égmgg etarsg ‘13::%11? %scl d r|mr.13r'(I)'I(;lpl etgm -50 15
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C1l4HION3O2S2 326 i i 20
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- 2004 4 | r i 23 =
~5|13\ 15 étjgﬁit gmozgﬁmégoé%{o%éﬁg%nt M}e%ub@ th'é%ww&%%%%lg%z L2382

N 2S ~ " (~s~s~"~ et 11{136.33 1§),blb1tonﬂqwop1rggrl (s affegted by e saNSORS2 | 326

~~ ~0 on | ~H~ 27 ufad&n%&ld&m%&a&éﬁéemgéﬁc@ﬁ&@é%h353123975\""* ~\ 0 29
~~51 ~~ ~ C73Hii NBP%% 306 i | H CLOHI1IN302S2 270 H 31 | ~~ 2

C12H15N302S2 298 | 15 June 2004 Exanple i StructureMol ecul ar Formul a
i (MrH) +1 ° H B0 S | 321 @he pharmacdidgiéfGir-bpPRaadds tRO:bbpounds of this

invention may be confirmed by a number of pharmacological assays. The

exemplified pharmacological assays which follow have been carried out
with the compounds according to the invention and their salts. The
compounds of examples 1 to 14 exhibited cdc2/cyclin B1 kinase activity

15 with IC5q values less than 50 pM. The compounds of examples 1 to 14
exhibited cdk2/cyclin E kinase activity with ICsq values less than 50 pM.
The compounds of examples 1 to 14 exhibited cdk4/cyclin D1 kinase
activity with ICsp values less than 50 pM.

20 cdc2/cyclin Bl Kinase Assay
cdc2/cyclin B1 kinase activity was determined by monitoring the

incorporation of 32P into histone H1. The reaction consisted of 50 ng
baculovirus expressed GST-cdc2, 75 ng baculovirus expressed GST-cyclin
B1, 1 pg histone HI (Boehringer Mannheim), 0.2 mCi of 32P g-ATP and 25

25 mMATP in kinase buffer (50 mM Tris, pH 8.0, 10 mM MgCls, 1 mM
EGTA, 0.5 mM DTT). The reaction was incubated at 30°C for 30 minutes
and then stopped by the addition of cold 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

30 Packard Filtermate Universal harvester, and the filters were counted on a

Packard TopCount 96-well liquid scintillation counter (Marshak, DR,
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incorporation of 32P into the retinoblastoma protein. The reaction
consisted of 2.5 ng baculovirus expressed GST-cdk2/cyclin E, 500 ng
bacterially produced GST-retincblastoma protein (aa 776-928), 0.2 mCi
32P g.ATP and 25 mM ATP in kinase buffer (50 mM Hepes, pH 8.0, 10
mM MgCla, 5 mM EGTA, 2 mM DTT). The reaction was incubated at
30°C for 30 minutes and then stopped by the addition of cold
trichloroacetic acid (T'CA) 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 liquid scintillation counter.

cdk 4/cyclin D1 Kinase Activity

cdk4/cyclin D1 kinase activity was determined by monitoring the
incorporation of 32P 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, 500 ng bacterially produced GST-
retinoblastoma protein (aa 776-928), 0.2uCi 32P y-ATP and 25 pM ATP in
kinase buffer (50 mM Hepes, pH 8.0, 10 mM MgClz, 5 mM EGTA, 2 mM
DTT). The reaction was incubated at 30°C for 1 hour and then stopped by
the addition of cold 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
liquid scintillation counter (Coleman, K.G., Wautlet, B.S., Morissey, D,
Mutlheron, J.G., Sedman, S., Brinkley, P., Price, S., Wedster, K.R. (1997).
Identification of CDEK4 Sequences involved in cyclin D, and p16 binding.
J. Biol. Chem. 272,30:18869-18874, incorporated by reference herein).
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03 S2 ~ 390

5 acceptable acid addition salts, and the use of a compound of the formula I
as defined above for the preparation of a pharmaceutical having activity
against proliferative diseases as described previously including against
cancer, inflammation and/or arthritis.

The following examples and preparations describe the manner and
10 process of making and using the invention and are illustrative rather than

limiting. It should be understood that there may be other embodiments
which fall within the spirit and scope of the invention as defined by the

claims appended hereto.

15 Example 1
N-[5-[[(5-ethyl-2-0xazolyl)methyl]thio]-2-thiazolyl]acetamide

Ac"'“’zsl s/\(&/\m

A.  Preparation of 1-benzyloxycarbonylamino-2-butanol

20 A mixture of 1-amino-2-butanol (5.5 g, 61.8 mmol), benzyl
chloroformate (11.5 g, 67.6 mmol) and sodium carbonate (7.16 g, 67.7 mmaol)
in water (50 mL) was stirred at 0 °C for 3 h. Water (50 mL) was added to the
reaction mixture and the product was extracted with methylene chloride ‘

(3x20 mL). The methylene chloride extract was dried over Na550, and
25 concentrated. The residue was passed through a short column (Si0y,

hexanes : ethyl acetate /10 : 1; then ethyl acetate) to afford 1-
benzyloxycarbonylamino-2-butanol (13.9 g, 100%) as a Liquid.
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B. Preparation of 1-benzyloxycarbonylamino-2-butanone

To methylene chloride (60 mL) at -78 °C under argon was added oxalyl
chloride {37 mL of 2 M solution in methylene chloride, 74 mmol), followed by
DMSO (7.8 g, 100 mmol). The mixture was stirred at -78 °C for 20 min. and
to this mixture was added a solution of 1—benzylox§carbonylamino-2-butanol
(13.9 g, 61.8 mmol) in methylene chloride (40 mL). The mixture was stirred
at -78 °C for 1 h and triethylamine (21 mL)} was added to the mixture. It
was warmed to room temperature (rt) and washed successively with 1 N
hydrochloric acid and aqueous sodium bicarbonate solution. The methylene

chloride solution was dried over MgS0, and concentrated to afford 1-

benzyloxycarhonylamine-2-butanone (11.2 g, 82%) as a solid, which was

enough pure for the next reaction.
1H NMR (CDClg) & 7.32 (m, 5 H), 5.50 (s, 1 H), 5.06 (s, 2 H), 4.07 (s, 2 H),
2.43(q,J=7.6 Hz, 2H), 1.06 {t,J =7.6 Hz, 3 H).

C. Preparation of 1-amino-2-butancne

A solution of 1-benzyloxycarbonylamino-2-butanone (9.30 mg, 42
mmol) in ethanol (50 mL) and 1 N hydrochloric acid (46 mL) was stirred
under hydrogen atmosphere in the presence of Pd/C (1.5 g, 10%) at rt for 4 h.
The mixture was filtered through a celite bed and the filtrate solution was
concentrated. The residue was triturated with ethyl ether to afford 1-amino-

2-butanone (5.3 g, 102%) as a hydrochloride salt.
1H NMR (CD30D) 53.97 (5,2 H), 2.60(q,J = 7.6 Hz, 2 H), 1.08 (t,J = 7.6

Hz,
3 H).
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0 water was added and it was stirred for 5 minutes, filtered through a celite
bed and washed the bed with water. The pH of the filtrate solution was
about 1. Most of the methanol was removed under the reduced pressure

10 and pH of the solution was adjusted to about 7 by adding ag. sodium
carbonate slowly with stirring. The precipitated solid was filtered and
washed with water to obtain 37 g (57%) of the dark brown colored desired
product after drying, mp 140-143 °C.

1H NMR (CD30D) 8 7.33 (s, 1H); MS (CINH3) m/e 179 (M+Na)t,

15 158(M+HDT.

E. Preparation of of 2-acetylamino-5-thiocyanatothiazole
To a mixture of 2-amino-5-thiocyanatothiazele (15.7 g, 0.1 mol) and

pyridine (12 g, 0.15 mol) in methylene chloride (100 mL) was added acetic
20  anhydride (1.2 g, 0.12 mol) at rt. The mixture was stirred at rt for 6 h.

The mixture was concentrated to dryness and to the residue MeOH (50

mL) was added. The precipitates were collected and washed with water.

The solid was dried and recrystallized from MeOH to afford 2-

acetylamino-5-thiocyanatothiazole (15.2 g, 76%) as a solid, mp 212 °C,

25 1HNMR (CD30D) 5 7.79 (s, 1H), 2.23 (s, 3 HD.

F.  Preparation of [[2-(acetylamino)-5-thiazolyl]thiolacetic acid
1,1-dimethylethyl ester
To a mixture of 2-acetamino-5-thiocyanatothiazole (5.97 g, 30
30 mmol) in MeOH (360 mL) under argon was added dithiothreitol (9.26 g, 60
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mmol) at rt. The mixture was stirred at rt for 2 h and it was concentrated
to afford a reduced solid product. This solid prod{J.ct was dissolved in DMF
(30 mL) and to this solution were added tert-butyl bromoacetate (5.85 g,
30 mmol) and potassium carbonate (5.0 g, 36 mmol). The mixture was

5 stirred at rt for 2 h and water (200 mL) was added to the mixture. The
precipitates were collected, washed with water and dried. The solid was
dissolved in methylene chloride (100 mL) and MeOH (10 mL) and filtered
through a silica gel pad. The filtrate solution was concentrated to afford
the desired product (7.5 g, 87%) as a solid, mp 162-163 °C.

10 lHNMR (CDCl3) 6 12.2 (s, 1 H), 7.48 (s, 1 H), 3.37 (s, 2 H), 2.32 (s, 3 H),
1.45 (s, 9 H); MS m/e 289 (M+H)*, 287 (M-H)".

HPLC (Column: YMC S3 ODS 4.6x150mm; flow rate: 2.5 mL/min;
solvent system: 0-100% B in 8 min. Solvent A: 10% MeQH-QO% water-
15  0.2% HgPOy; Solvent B: 30% MeOH-10% Water-0.2% HgPOy4; UV: 220

nm): retention time 6.44 min,

G. Preparation of [[2-{acetylamino)-5-thiazolyl]thio]acetic acid
A solution of [[2-(acetylamino)-5-thiazolyl]thiolacetic acid 1,1-

20 dimethylethyl ester (4.32 g, 15 mmol) in methylene chloride (30 mL) and
trifluoroacetic acid (20 mL) was stirred at rt overnight and concentrated in
vacuo. To the residue was added ethyl ether (50 mL). The precipitated solid
was collected, washed with ethyl ether and dried to afford the desired
product (3.38 g, 97%) as a solid, mp 210 °C.

25 lHNMR (CD30D) 6 7.48 (s, 1 H), 3.47 (s, 2 H), 2.20 (s, 3 H) ppm; MS m/e
231(M-H)"; HPLC (Column: Zorbax Rapid resolution C-18; flow rate: 2.5

mL/min; solvent system: 0-100% B in 8 min. Solvent A: 10% MeOH-90%
water-0.2%H3gPOy; Solvent B: 90% MeOH-10% Water-0.2% H3POy4; UV: 254

nm): retention time 4.32 min.

30
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Formula I ( M+H) % Ou;l%}]dlmeill-ny:i'ammoprop}%]éarbo%lmn]ﬂ% hy:?ir()%lzdonde se?lt Hl.lﬁ g,58.2
mmol} in DMF (50 mL) was stirred at 0 °C for 0.5 h. To this mixture was
added 1-amino-2-butanone hydrochloride (5.27 g, 42.7 mmol) followed by
triethylamine (15 mL, 107.5 mmol). The mixture was stirred at 0 °C for 0.5 h
and at rt for 1 h. Water (200 mL) was added to the mixture and the product

10 was extracted with methylene chloride containing 10% MeOH (5x100 mL).

The methylene chloride extract was dried over NagS0y and concentrated.

The residue was triturated with water and the precipitated solid product
was collected by filtration. It was dried to obtain the desired product (10.5 g,
90%), mp 195-196 °C.

15 IHNMR (CDCl3) 6 7.53 (s, 1 H), 4.14 (5, 2 H), 3.46 (s, 2 H), 2.50 (g, J = 7.6

Hz, 2H), 2.25 (s, 3 H), 1.12 (t, J = 7.6 Hz, 3 H); MS m/e 302 (M+H)*.
HPLC {Column: Zorbax Rapid resolution C-18; flow rate: 2.5 mL/min;
solvent system: 0-100% B in 8 min. Solvent A: 10%MeOH-90%water-
0.2%H3P0y; Solvent B: 90%MeOH-10%Water-0.2%HgPO,; UV: 254 nm):

20 retention time 4.36 min.

I Preparation of N-[5-[[(5-ethyl-2-0xazolyl)methyl]thio]-2-
thiazolyllacetamide
To a solution of [[2-(acetylamino)-5-thiazolyl]lthio]-N-(2-
25  oxobutylacetamide (10.5 g, 34.8 mmol) in acetic anhydride (100 mL) was
added conc. sulfuric acid (10 mL). The mixture was stirred at 55-60 °C for 2
h and sodium acetate (15 g, 0.18 mol) was added to the mixture. The mixture
was concentrated in vacuo. To the residue was added cold water (100 mL).
The precipitated solid was collected, washed with water and dried. It was
30 purified by a flash column chromatography (8i09; methylene chloride :
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5 284 (M+H)*;
HPLC {Column: Zorbax Rapid resolution C-18; flow rate: 2.5 mL/min;
solvent system: 0-100% B in 8 min. Solvent A: 10%MeOH-90%water-
0.2%HgPOy; Solvent B: 90%MeOH-10%Water-0.2%H3zPO04; UV: 254 nm):

retention time 6.50 min.
10
Example 2
N-[5-[[(5-ethyl-2-oxazolyl)methyl]thio]-2-thiazolyl]benzamide

Oy

A Preparation of 2-aminoc-5-[[ (5-ethyl-2-oxazolyl)methyllthiol-

15

thiazole
A solution of N-[5-[[(5-ethyl-2-0xazolyl)methyl]thio]-2-
thiazolyljacetamide (1.3 g, 4.6 mmol) in 1 N hydrochloric acid (15 mL) was
20 stirred at 80-90 °C for 3 h. It was cooled to rt and the pH of the solution was
~adjusted to 7 with sodium carbonate. The product was extracted with

methylene chloride (3x10 mL). The combined extract was dried over NagS0,4

and concentrated. The residue was triturated with ethyl ether and the
precipitated solid was collected to afford 2-amine-5-{[(5-ethyl-2-
25 oxazolyl)methyllthio]-thiazole (610 mg, 55%) as a solid, mp 119-120 °C.

1H NMR (CDCl3) § 6.93 (s, 1 H), 6.61 (s, 1 H), 5.41 (s, 2 H), 3.82 (s, 3 H),

2.62 (g, J =7.6 Hz, 2 H), 1.18 (t, J = 7.6 Hz, 3 H); MS m/e 242 (M+H)*;
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retention time 3.96 min,

B. Preparation‘ of N-[5-[[(5-ethyl-2-0xazolyl)methyl]thio]-2-
thiazolyljbenzamide
A mixture of 2-amino-5-[{(5-ethyl-2-oxazolyl)methyllthio]-thiazole
(48.2 mg, 0.2 mmol), benzoyl chloride (24.4 mg, 0.21 mmol) and
10 triethylamine (35 mg, 0.35 mmol) in methylene chloride (0.5 mL) was stirred
at rt for 10 min. The organic solution was washed with water and
concentrated. The residue was purified by a flash column (8i09; hexanes :
ethyl acetate / 2 : 1) to afford N-[5-[[(5-ethyl-2-0xazoly)methyl]thio]-2-
thiazolyllbenzamide (41 mg, 59%) as a solid, mp 122-123 °C.

15 1HNMR (CDCl3) 8 12.65 (s, 1 H), 7.96 (m, 2 H), 7.61 (m,, 1 H), 7.49 (m, 2 H),
6.88 (s, 1 H), 6.56 (s, 1 H), 3.93 (s, 2 H), 2.61(q, J = 7.6 Hz, 2 H), 1.20 (t,d =

7.6 Hz, 3 H); MS m/e 346 (M+H)*;
HPLC (Column: Zorbax Rapid resolution C-18: flow rate: 2.5 mL/min;
solvent system: 0-100% B in 8 min. Solvent A: 10%MeOH-90%water-

20  0.2%Hg3POy; Solvent B: QO%MeOH-10%Water-0.2%H3PO4; UV: 254 nm);

retention time 7.94 min.

Example 3
25 N-[5-[[(4,5-djmethyl-2-oxazolyl)methyl]thio]-%thiazolyl]acetamide

ici :}/LN}‘ S/\’(‘Ni,cu3

CH,
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mmol) in ‘carbon tetrachlonde 4 mL) was heated at 76° C under nitrogen
atm.for 3 hrs. After cooling to rt, the solid was removed by filtration. The
filtrate solution was washed with saturated aqueous NaHCOg (20 mL) and

concentrated. The residue was purified by flash column chromatography

{8iOg; hexanes:ethyl acetate / 4:1) to afford 2-(bromomethyl)-4,5-

10 dimethyloxazole (64 mg) as an yellow oil.
1H NMR (CDClg) 8 4.4 (s, 2 H), 2.25 (s, 3 H), 2.05 (s, 3 H).

B. Preparation of N-[5-[[(4,5-dimethyl-2-oxazolyl)methyllthio]-2-
thiazolyllacetamide

15 N-[5-(Acetylthio)-2-thiazolyllacetamide (0.050 g, 0.23 mmol)} was
dissolved in dry THF (10 ml) and here potassiumtert-butoxide (1.0 M
solution in THF, 0.25 ml, 0.25 mmol) was added to the mixture. The
reaction mixture was stirred at rt for 15 min., and 2-(bromomethyl)-4,5-
dimethyloxazole (0.064 g, 0.34 mmol) was added to this mixture. The

20 reaction mixture was stirred at rt for 3 h and saturated aqueous NaHCOg

solution (20 mL) was added to the mixture. The organic layer was separated
and the aqueous layer was extracted with dichloromethane (3 x 20 mL). The
combined organic layers was concentrated. The residue was purified by flash
column chromatography (SiOg; methanol:dichloromethane /1:20) to afford N-
25  [5-[[(4,5-dimethyl-2-oxazolyl)methyllthio}-2-thiazolyllacetamide (15 mg,
23%) as a yellow solid. 1H NMR (CDClg) 611.78 (s, 1 H), 7.38 (s, 1 H), 3.90

(s, 2 H), 2.30 (s, 3H), 2.22 (s 3H), 2.05 (s, 3H); MS m/e 284 (M+H)*;
HPLC (Column: Zorbax Rapid resolution C-18; flow rate: 2.5 ml/min;
solvent system: 0-100% B in 8 min. Solvent A: 10% CH30H/90% H50/0.2%
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Example 4
5 N-[5-[[(5-t-butyl-2-oxazolyl)methyllthiol-2-thiazolyl]acetamide

CH,

3<TY

10 A. Preparation of diazomethane
To a mixture of 15 ml of 40% aqueous KOH solution and 50 mL of
diethyl ether at 0 °C was added 5 g (68 mmol) of N-methyl-N'-nitro-N-

nitrosoguanidine in portions with stirring . The resulting mixture was

stirred at 0 "C for 0.5 h. The organic phase was decanted into a dry flask
15  and dried over solid KOH pellets to give 50 mL of diazomethane solution
(ca 0.5 M, by titrating with acetic acid).

B.  Preparation of 1-diazo-3,3-dimethyl-2-butanone
To the diazomethane solution at 0 °C was added a solution of 1.23

20 mL(1.21g, 10 mmol, Aldrich) of trimethylacety] chloride in 1 mL of

diethyl ether dropwise with stirring. The resulting mixture was kept at 0

°C for 16 h. The solution was sparged with argon to remove the excess

diazomethane and diethyl ether was removed under reduced pressure to

give 1.33 g (10 mmol, 100%) of crude 1-diazo-3,3-dimethyl-2-butanone as a
25 yellow liquid.

C. Preparation of 2-chloromethyl-5-t-butyloxazole
To a solution of 2 mL (2.3 g, 16 mmol) of boron trifluoride etherate
in 20 mL of chloroacetonitrile at 0 °C was added a solution of 1.33 g (10
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x 200 mm dié loromethane) to give 1.1 g of 2-{chloromethyl}-5-t-

butyloxazole as a yellow liquid (6.4 mmol, 64% overall from the acid

chloride).
10 1HNMR3 (CDClg): 1.30 (s, 9H), 4.58 (s, 2H), 6.68 (s, 1H); MS 174

(M+H)*; TLC: R (silica gel, dichloromethane)=0.33;

HPLC: tg (YMC S-3 ODS 4.6x50mm rapid resolution; 2.5 ml/min,
gradient 0-100% B over 8 min, Solvent A: 10% CH30H/90% H50/0.2%
HsPOq4; Solvent B: 90% CH3OH/10% H50/0.2% H3PO4; UV: 254 nm)= 6.5

15 min.

D. Preparation of N-[5-[[(5-t-butyl-2-oxazolyl)methyllthio]-2-
thiazolyllacetamide
To a solution of 50 mg (0.23 mmol, Applied Chemical Laboratory) of
20 N-[5-(acetylthio)-2-thiazolyl]lacetamide in 10 mL of THF was added 0.25
mL of potassium tert-butoxide solution (1 M solution, 0.25 mmol) at rt
under argon. The resulting suspension was stirred for 15 min at rt, then a
solution of 59 mg of 2-(chhloromethyl)-5-t-butyloxazole (0.34 mmol) in 1
mL of THF was added. The resulting mixture was stirred at rt for 16 h,
25 concentrated under reduced pressure and purified by flash column
chromatography (silica gel, 25 x 200 mm, 1:1 EtOAc/hexanes followed by
100% EtOAc) to give 44 mg (0.14 mmol, 61%) of N-[5-{[(5-t-butyl-2-
oxazolyl)methyl]jthio]-2-thiazolyllacetamide as a white solid.
1H NMR § (CDClg) 1.27 (s, 9H), 2.27 (s, 3H), 3.95 (s, 2H), 6.59 (s, 1H),
30 7.31 (s, 1H), 11.03 (broad s, 1H); MS 312 (M+H)*;
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Exanpl e | Strucfur BaD/0Msh BeR0aSoRentB] $0% CENbHY10% H30/0.2% GLBOLTH:- NS, 02 S2
540 '

nm)= 6.8 min.

Example 5
N-[5—[[(5-t-butyl-2-oxazolyl)methyl]thio]-2-thiazolyl]

10  trimethylacetamide

A.  Preparation of N-[(5-thiocyanato)-2-thiazolyl}

trifluoroacetamide (XVIII)

To a mixture of 5-thiocyanato-2-aminothiazole (30 mmol) and 2,6-
lutidine (35 mmol) in tetrahydrofuran (25 mL) and dichloromethane (50
mL) at -78 °C under argon was slowly added trifluoroaceticanhydride (33
mmol). After addition, the mixture was allowed to warm up to rt and
stirred overnight. The mixture was diluted with dichloromethane (100
mL), and the organic solution was washed with 5% aqueous citric acid
followed by brine, dried over magnesium sulfate and passed through a pad
of silica gel. The product containing eluent was concentrated to afford 5.3

g of light brown solid.
1H -NMR (CDClg) 5 12.4 (br, 1H), 7.83 (s, 1H).
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434 | 324~~C18 H19 NS 02 r4w - 86 2
added a solution of 4- hydroxy- -methoxybenzyldehyde (44.5¢g,2925
mmel) in dimethylformamide (100 mL). To the resulting mixture
Merrifield resin (1% DVB, from Advanced Chemtech, loading 1.24 mmol/g,
50 g, 62 mmol) and catalytic amount of tetra-n-butylammonium idodide
were added, and it was heated at 65 °C for a day. The resin was filtered,
10 washed with water (2x), 50% dimethylformamide in water (3x),
dimethylformamide {(2x}, and methanol (6x), and dried in vacuo. The dried
resin (15 g) was treated with sodium borohydride (3.4 g, 90 mmol) in
tetrahydrofuran (50 mL} and ehthanol (50 mL} overnight. The resin was
filtered, washed with 50% dimethylformamide in water (3x),
15 dimethylformamide (2x), methanol (2x), and dichloromethane (5x), and

dried in vacuo.

C. Preparation of 4-chloromethyl-3-methoxyphenyloxy
Merrifield resin (XVII)

20 To a solution of triphenylphosphine (17 g, 65 mmol) in
dichloromethane (200 mL) at 0 °C was slowly added triphosgene (9.2 g, 31
mmol) portionwise over a period of 30 minutes. After addition, the
reaction mixture was stirred at 0 °C for 10 minutes. The solvent was
removed in vacuo and the residue was redissolved in dichloromethane

25 (200 mL). To this mixture was added 4-hydroxymethyl-3-
methoxyphenyloxy Merrifield resin (12 g). The resulting mixture was
agitated for 4 h. The resin was washed with dry dichloromethane {6x) and

dried in vacuo.
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Merrifield resin (XIX)
A mixture of 4-chloromethyl-3-methoxyphenyloxy Merrifield resin
(15g), N-[(5-thiocyanato)-2-thiazolyl]trifluoroacetamide (14 g, 55.3 mmol)
and diisopropylethylamine (7.8 mL, 45 mmol) in dimethylformamide (50
mL) and dichloromethane (100 mL) was agitated overnight. The resin was
washed with dimethylformamide (2x), methanol (2x), dichloromethane

(4x), and dried in vacuo.

E. Preparation of 4-[[N-[(5-mercapto)-2-thiazolyl]
trifluoroacetamidolmethyl]-3-methoxyphenyloxy Merrifield

resin (XX)

A mixture of 4-[N-{(5-thiocyanato)-2-thiazolyltrifluoroacetamido]
methyl]-3-methoxyphenyloxy Merrifield resin (XIX, 18.5 g) and
dithiothreitol (12 g, 78 mmol) in tetrahydrofuran (100 mL) and methanol
(100 mL) was agitated overnight. The resin was washed with
dimethylformamide (2x), methanol (2x), dichloromethane (4x), and dried

in vacuo and stored under argon at -20 °C.

F.  Preparation of 4-N-[5-[{[(5-t-buty]-2-0xazolyl)methyllthio]-2-
thiazolyl]triﬂuoroacetamido]methyl-3-methoxyphenyloxy
Merrifield resin (XXI)

A stream of argon was bubbled through a mixture 4-[[N-[(5-
Mercapto)-2-thiazolyl]triflucroacetamido}methyl]- 3-methoxyphenyloxy
Merrifield resin (XX, 500 mg), halide (2.0 mmol) and 1,8-
diazabicyclo[5,4,0lundec-7-ene (DBU, 1.5 mmol) in dimethylformamide (3
mL) for 5 min., and the mixture was heated at 80 °C for 2 h. The resin was
washed with dimethylformamide (2x), methanol (2x), dichloromethane
(4x), and dried in vacuo.
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|352~~~N017H18N40282|489|N/N1||i~|||1|‘54Une§§§~czo
H20 N4 02 S2 i 413 ' i i 354 ~~ C20 H24 N4 02 S2 ~531 1 /~i i e..// NO
355 ] ~~~C21 H22 N\d 02 S2 1 4271 ' 1 | ol i N--~~N356 ~ ~5 N ~' Cl6

HL7 NS 04 S2 408 | G- TPrephBation of 4IN-{5-[[(5-2-Dua82-dxazolyDiNEh1EHB1 M6 02 S3
o7 NN.90 15 e A0t RSy s Sbesoteet MRS, | 4
N 360 | ~~ ~~~ Cl3(&RI)N3 OS2 ~ 298 H, O\ I 36l ~~~ C22 H25 N3 02 S2 428
|~ 362 ~ $ ~ Q20 H27 N3, 0252 HAN.T5-ficst-butyl-2-oxazolyhmethylthiol-2-
5  thiazolyl]triflucroacetamido]methyl-3-methoxyphenyloxy Merrifield resin
(XX1, 500 mg) and sodium borchydride (4 mmol) in tetrahydrofaran (2
mL) and ethanol (2 mL) was agitated overnight. The resin was washed
with 50% dimethylformamide in water (2x), dimethylformamide (2x),
methanol (2x), dichloromethane (4x)}, and dried in vacuo.
10
H. Preparation of 4-N-[5-[[[(5-f-butyl-2-0xazolyl)methyl]thio]-2-
thiazolylltrimethylacetamidolmethyl-3-methoxyphenyloxy
Merrifield resin (XXIID)
A mixture of 4-N-[5-[{(5-¢-butyl-2-oxazolyl)methylithic]-2-
15 thiazolyljmethyl-3-methoxyphenyloxy Merrifield resin (XXII, 100 mg),
diisopropylethylamine (1.2 mmol) and trimethylacetyl chloride (1 mm'ol)
in dichloromethane (2 mL) in a polypropylene tube fitted with a
polyethylene frit and a luer stopcock was agitated overnight. The resin
was washed with dimethylformamide (2x), methanol (2x),

20 dichloromethane (4x), and used in the next step without drying.

L Preparation of N-[5-[[(5-#-buty]l-2-0xazolyl)methyl]thio]-2-
thiazolylltrimethylacetamide
4-N-[5-[[[(5-t-butyl-2-oxazolyl)methyllthio]-2-

25  thiazolylltrimethylacetamido]methyl-3-methoxyphenyloxy Merrifield resin
(XXTII) was treated with 60% trifluoroacetic acid in dichloromethane (2
mL) in a polypropylene tube fitted with a polyethylene frit and a luer
stopcock for 4 hours. The solution was decanted to a tube and the resin
was washed with dichloromethane. The combined organic solution was

30 concentrated in Speed Vac. The residue was purified by preparative-HPLC
to afford 11.3 mg of the desired product.
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02 82 ~ 414 1 -93 1R-pYfQ- ]:?:?&Qrfﬂ -oxazolyDmethyllthiol-2-thiazolyllacetamide
5

A. " Preparation of 2-(2-chloroacetamido)-1-butanol
To a mixture of 2-amino-1-butanol (5.0 mL, 53 mmol) and triethyl

10 amine (15.0 m{,, 111 mmol) in dichloromethane (20 mL) at -70 °C was added
chloroacetyl chloride (4.6 mL, 58 mmol) dropwise. The reaction mixture was
stirred at -70 °C for 15 min. and then was allowed to warm to rt. It was
diluted with EtOAc (50 mL) and the reaction was quenched by adding water
(50 mL). The organic layer was separated and the aqueous layer was

15 extracted with EtOAc (3 x 30 mL). The combined organic layers was
concentrated to afford 2-(2-chloroacetamido)-1-butanol (8.6 g, 98%) as a
brown solid.
1H NMR (CDCl3) 3 6.75 (bs, 1 H), 4.10 (s, 2 H}, 4.08(dd, 1H), 3.90 (m, 1 H),
3.68 (m, 2H), 2.98(bs, 1H), 1.60(m, 2H), 0.97 (t, 3H).

20 |
B. Preparation of 2-(2-chloroacetamido)-1-butyraldehyde

To a solution of oxalyl chloride (14.5 mL, 29.0 mmol) in

dichrolomethane (30 mL) at -78 °C DMSO (2.75 mL, 38.8 mmol) was added
dropwise over 5 min.. After stirring for 10 min. at -78 °C, here was added a

25  solution of 2-(2-chloroacetamido)-1-butanol (4.0 g, 24 mmol) in 20 mL of
dichrolomethane dropwise over 15 min. The reaction mixture'was stirred for
40 min. at -78 °C and here was added triethyl amine (9.4 mL, 68 mmol)
dropwise over 5 min. and the reaction mixture was allowed to warm to room

temperature and stirred for 2 hrs. The solid was removed by filtration and
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Exanple : Structure i Mol ecular Formula | (MtH)+ - ~a~~a | / 1 00e 77 393 ~
~s~a i i 0C20 H23 N3 02 S2402flit'394 | ~ iC20 H23 N3 03 S2138huneciQes |
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2004 mlL), saturated aqueous NaHCOB (1 x 10 mL) and concentrated to afford 2-

{2-chloroacetamido)-1-butyraldehyde (3.7 g, 95%) as a brown oil.

TH NMR (CDCl3) 6 9.60 (s, 1 H), 4.52 (g, 1 H), 4.12(s, 2H), 2.05 (m, 1 H),
5 1.80(m, 1H), 0.97 (t, 3H).

C. Preparation of 2-chloromethy-4-ethyloxazole
To a solution of 2-(2-chloroacetamido)-1-butyraldehyde (3.7 g, 23
10 mmol) in toluene (10 mL) was added POClg (6.3 mL, 68 mmol). The reaction

mixture was heated at 90 °C for 1 h under nitrogen. After cooling the
reaction mixture to room temperature it was poured into ice water (10 mL)
and the pH of the solution was adjusted to 7 with 5N NaOH. The toluene
layer was separated and the aqueous layer was washed with

15  dichloromethane (3 x 20 mL). The combined organic solution was
concentrated and distilled to afford 2-chloromethy-4-ethyloxazole (1.1g, 31%)

as a colorless liquid.

1H NMR (CDCl3) 5 7.30 (s, 1H), 4.22 (s, 2 H), 2.50 (g, 2 H), 1.22 (t, 3H).

20 D. Preparation of N-[5-[[(4-ethyl-2-oxazolyl)methyllthio]-2-
thiazolyllacetamide
To a solution of 2-acetylamino-5-thiazolylthiol (0.010 g, 0.050 mmol)
in dry THF (5 mL) was added potassium tert-butoxide (1.0 M solution in
THF, 0.060 mL, 0.060 mmol). The reaction mixture was stirred at room
25  temperature for 15 min. and here was added 2-chloromethyl-4-
ethyloxazole (0.015 g, 0.10 mmol). After 3 h, saturated aqueous NaHCOg

solution (6 mL) was added to the mixture. The organic layer was
separated and the aqueous layer was washed with dichloromethane (3 x
10 mL). The combined organic layers was concentrated. The residue was

30 purified by flash chr'omatography (SiO9; methanol:dichloromethane /1:20)
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Exanpl eSt ructure | F gﬁﬁ (l)rlémr?ﬁ‘ F‘Z“’[%f%ﬁ?&gé‘lﬁwlrﬁgla&@ﬁa% Rﬁl 04 S2
j 503418~C25 H32 N4mg436sp) &Sﬁl%ll’-e dld. i ~~ C212§26 N4 02 g]2-9~H24215a| 64212[8)2' C19
H22 N4 02 S2 15174 ~5 4 ~~, o~
4031 F 0423~ ,", Clezéﬁﬂﬁggﬁﬁi\ﬁfﬁé’gé%&% B4 letdDHi a1 PN 9% 5830 - 08
2.50 (q, 2H), 2.27(s, 3H), 1.19 (t, 3H); MS m/e 284 (M+H)*; HPLC
5 (Column: Zorbax Rapid resolution C-18; flow rate: 2.5 ml/min; solvent

system: 0-100% B in 8 min. Solvent A: 10% CHgOH/90% Hy0/0.2%
H3POy4; Solvent B: 90% CH3z0H/10% Hp0/0.2% H3PO4; UV: 254 nm):

retention time 6.14 min.

10 Example 7

Preparation of N-[5-[[(5-z-Butyl-2-0xazolyl)methyl]thio]-2-
thiazolyl]l-N’-cyano-N”-(2,6-diflucrophenyl)guanidine.

15

We 173 HoH
i F
N

A solution of 100 mg of N-[5-{[(5-t-Butyl-2-oxazolyl)methyllthio]-2-
aminothiazole and 68 mg of 2,6-difluorophenyl isothiocyanate was heated
20 at 65°C for 16 hours under argon. The solution was evaporated to dryness
and the residue purified by flash chromatography to give 91 mg of the
intermediate thiourea.
To a solution of 30 mg of N-{5-{[(5-¢-Butyl-2-oxazolyl)methyl]thio]-2-
thiazolyl)-N"-(2,6-diflucrophenyl)thiourea, 52 mg of ethyl-3(3-
25  dimethylamino)propyl carbodiimide hydrochloride and 48 L of
diisopropylethylamine in 0.5 mL methylene chloride was added a solution

of 29 mg of cyanamide in 0.1 mL tetrahydrofuran. After stirring for 1 hr,
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5 (2H, m), 7.35(1H, m), 8.74 (1H, s).

Example 8

10 Preparation of N-[5-[[(5-isopropyl-2-oxazolyl)ﬂuomniethyl]thio]-2-
thiazolyl acetamide.

o
Nﬁ:ksj :\>_ HLME
\ o

To a stirred mixture of 2-acetamido-5-thiazole thiol acetate (141 mg) in 3

15 mlL of dry THF under argon was added 1N t-BuOK in THF (0.72 mL).
This mixture was stirred at room temperature for 25 min, and a solution
of 5-isopropyl-(2-(chlorofluoromethyl))oxazole (116 mg) in 2 mL of dry THF
was added. The reaction mixture was stirred at 60° C for 18 hr, diluted
with 150 mL of EtOAc and washed with saturated NH4Cl solution (2x25

20 mL), saturated NaHCOj3 solution (1x25 mL) and brine (1x25 mL). The
organic layer was dried (MgSO0y), filtered and concentrated in vacue to
give Example 637 compound.

MS: (M+H)+ 316
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Example 9
Preparation of N-[5- -[{(5-t-butyl-2-oxazolyl)methyl]thio)-2-
th:azolyl]ammophenyl-tl (2-hydroxyethyl)sulfonamide

Me%’( /\\/8\(—7/ \©\

I/ \\

N
\/\OH
10

A. Preparation of 5-[[(5- -t-butyl-2-oxazolyl)methyl]thiol-2-bromo

thiazole.
Me# )\/ 3 YBI’

15 To a solution of CuBrz (5.14 g in acetonitrile ( 100 mL) at 0° C was added
tBuONO (4 mL, 1.2 eq) followed by 5-[[(5-t-butyl-2-oxazolyl)methyl]thio]-
2-thiazolyllamine (5.2 g). The mixture was stirred at 0° C for one hour,
then at room temperature for one hour, ethyl acetate was added and the
organic mixture washed with hydrochloric acid (2 X 50 mL), dried over

20  magnesium sulfate, filtered through a pad of silica gel, and concentrated
in vacuo. The residue was chromatographed on silica gel to give the
bromide as an orange oil (3.9 g).

MS: (M+H)+ 334
HPLC retention time 4.04 min. (Column: YMC ODS 805 4.6 X 50 mm

25 column, 0% to 100% B gradient in 4 min. Solvent A: 10% CH3OH/90%
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10

15

20

H20/0.2% H3POq4; Solvent B: 90% CH:OH/10% H20/0.2% H3PO4; UV: 220
nM).

B. Preparatiron of N-[5-[[{5-t-buty]l-2-0xazolyl)methyllthio]-2-
thiazolyl]laminophenyl-4-(2-hydroxyethyl)sulfonamide

A mixture of the 2-bromothiazole from Part A (0.85 g) in dimethyl
acetamide (4 mL) and 4-aminophenyl-N-(2-hydroxyethyl)sulfonamide (2.5
g, 5 eq) was stirred at 145° C for 6 hours, cooled and ethyl acetate (80 mL)
was added. The reaction mixture was washed with water (2 X 20 mL), the
combined aqueous solution was extracted with ethyl acetate, and the

combined organic layers dried over sodium sulfate, evaporated in vacuo,

and the residue was chromatographed on silica gel, then purified by

reverse phase chromatography to give N-[5-[[(5-t-buty}-2-0xazolyi)
methyl]thio]-2-thiazolyllaminophenyl-4-(2-hydroxyethyl)sulfonamide as a
yellow solid (0.61 g).

MS: (M+H)+ 469

HPLC retention time 3.80 min. (Column: YMC ODS S05 4.6 X 50 mm
column, 0% to 100% B gradient in 4 min. Solvent A: 10% CHs0OH/90%

H:0/0.2% HsPOQ4, Solvent B: 90% CH3zOH/10% H20/0.2% H3sPO4, UV: 220

nM).
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Cl8 HI8 F2 N4 02 S2 ( 4251 ~i | i ~~; i 4951 ~ 5 ~ q ~161:8n4« 2806412 N4
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Structure Mlecular Formula (MrH) + H - - Exampfd1¢’ ~~/ \~ ~ Cl6 H21 N3 02 S2
352 i, | ~~ r~ 500PrefairatidhDIe-[LL[(52-b3eHl-2-okazolyhmethyiftho) 39 N3 02 S2 326
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M%/[S\/S S H
Med  © W_ﬁ/ \©\ NH
S/ 2

7\

5 O 0
A mixture of the 2-bromothiazole from Example 9, Part A (106 mg) in

dimethyl acetamide (0.5 mL) and 4-aminobenzenesulfonamide (275 mg, 5
eq) was stirred at 140° C for 6 hours, cooled and the solvent was removed
under reduced pressure to provide a dark red oil which was purified by
10 preparative reverse phase HPLC (YMC S5 ODS) to give N-[5-[[(5-t-butyl-
2-oxazolyl)methyllthio]-2-thiazolyl]Jaminophenyl-4-sulfonamide (94 mg).
MS: (M+H)+ 425
HPLC retention time 3.74 min. (Column: YMC ODS S05 4.6 X 50 mm
column, 0% to 100% B gradient in 4 min. Solvent A: 10% CH;0H/90%
15 H20/0.2% H3POs; Solvent B: 90% CHs0H/10% H20/0.2% HsPO4; UV: 220

nM).

Example 11
20 Preparation of N-[5-[[(5-t-butyl-2-oxazolyl)methyllthio]-2- -
thiazolyl]-4-aminopyrimidine

Me / '»:l H
S._.S
o Mo
Me \ N I

=N
To a 50 mL single necked flask was added 4-aminopyrimidine (142 mg) in
dry tetrahydrofuran (5 mL). A sodium hydride dispersion (60%, 60 mg)

25  was added, followed by heating to 60° C for one hour. The solution of the
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C20 H23 N3 02 S2 4912 ~~
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10

15

20

25

17 ~ ~' 382 0" ~ 1 1 | -109
ErERe P@“%%QE&%] g “Biibe rpactign pps heated fori2d
AR AN

purs 2 at %0 C coc?leg to room temparature quenc
acid and partitioned between water and ethyl acetate (25 ml: each). The
organic layer was washed with water (2 X 25 mL), brine (25 mL) , dried
over sodium sulfate and concentrated in vacuo to give a solid, which was
purified by trituration with 1:1 ethyl acetate:hexanes to give N—[5-I[(5-t-
butyl-2-oxazolyl)methyl]thio]-2-thiazolyl}-4-aminopyrimidine (42 mg).
MS: (M+H)+ 348
HPLC retention time 3.63 min. (Column: YMC ODS S05 4.6 X 50 mm
column, 0% to 100% B gradient in 4 min. Solvent A: 10% CH;0H/90%
H0/0.2% H3PO4; Sclvent B: 90% CHaOH/10% H20/0.2% H3POg; UV: 220

nM}.

Example 12
Preparation of N-[5-[[(5-t-butyl-2-0xazolyl)methyl]thio]-2-
thiazolyl]—3-(hydroxymethyl)aniline

e e

A. Preparation of N-2-[3-(hydroxymethyl)phenyl]laminothiazole
H
S.__N
&W/ O/\OH
N

To a solution of 3-hydroxymethyl aniline (2.46 g) in dry tetrahydrofuran
(50 mL) at —78° C was added methyl lithium-lithium bromide sclution in
ether (27 mL of 1.5 M solutioh). The reaction mixture was stirred at -78°

-43-
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-m 15 June 2004?%%%' y ‘%?eéﬁ"%’f"ﬁir*@Wé‘t‘&n’%ﬂ%mpz&f(lwﬁfﬂnmss 23

S2. 460 1538020 reg RETbY EHoRN £ bIRSTarEs NG Bespdiod (Mimieaciamo - C20
H30 N4 03 82547541&2 %urlgzﬁzasbs@irrgﬁ a%%" C for one hour, then at room temperature for 3
hours, quenched by addition of hydrochloric acid (20 mL of 2N solution),
5 concentrated and extracted with ethyl aéetate. The combined organic
extracts were dried over sodium sulfate, concentrated and
chromatographed on silica gel to give N -2-[3-(hydroxymethyl)phenyl}
aminothiazole (0.68 g).

10 B. Preparation of N-2-[3-
(hydroxymethyl)phenyl]aminothiazole-ﬁ-tbjocyanate

H
S

To a cooled solution(ice-salt bath) of the compound of part A (680‘ mg) and
15 ammonium thiocyanate (500 mg) in methanol (35 mL) was added
portionwise bromine (0.21 mL). After disappearance of the bromine color
the reaction was concentrated and partitioned between ethyl acetate and
water. The aqueous layer was extracted with ethyl acetate and the
combined organic extracts were dried over sodium sulfate, concentrated
20  and chromatographed on silica gel to give N-2-[3-(hydroxymethyl)phenyl]
aminothiazole-5-thiocyanate as a yellow solid (490 mg).
C. Preparation of N-[5-[[(5-t-butyl- 2-oxazolyl)methyl]thlo]-2-
thiazolyl]-3-(hydroxymethyl)aniline
25  To a dark red solution of the thiocyanate of part B (490 mg) in

tetrahydrofuran/ethanol was added sodium borohydride portionwise (84
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stirred for one hour at room temperature., The reaction was concentrated,
5 extracted with ethyl acetate, the combined organic extracts dried over

sodium sulfate, and filtered through a pad of silica gel to provide the
product (0.69 g).
MS: (M+H)+ 376
HPLC retention time 3.84 min. (Column: YMC ODS S05 4.6 X 50 mm

10 column, 0% to 100% B gradient in 4 min. Solvent A: 10% CH0H/90%
H20/0.2% H3POg; Solvent B: 90% CHsOH/10% H20/0.2% H3PO,; UV: 220
nM).

Example 13

15 Preparation of N-[5- [[ (5-t-butyl-2-oxazolylmethyl]thio]-2-
thiazolyl]-2-aminopyridine

N
Me / \ H
Me;?”<;;A\»’s\‘f?D/N N
Me \ N |
- /
A, Preparation of N-2-{pyridinyllaminothiazole
H
S _N._N
Y
20 N Z
To a suspension of sodium hydride (60% suspension,1.8 g) in
tetrahydrofuran (200 mL) was added portionwise 2-aminopyridine (4.23

g), and the mixture was slowly heated to 55° C for 30 minutes. The

reaction mixture was then cooled to —10 deg C and a solution of 2-
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5  [pyridinylJaminothiazole (1.41 g).

B. Preparation of N-2-[pyridinyl{{]-5-bromo-aminothiazole
Br_ S\ _N. _N
A
To a solution of the compound of Part A(0.88 g) in acetic acid(15 mL) was

10 added bromine (0.22 mL in 2 mL acetic acid) dropwise at room
temperature. The reaction mixture was stirred at room temperature for 2
hours, the was solvent removed under reduced pressure, and the resulting
solid was triturated with ether to provide N-2-[pyridinyl]-5-bromo-
aminothiazole (1.6 g) as the hydrobromide salt.

15
C. Preparation of N-[5-[[(5-t-butyl-2-oxazolyl)methyl]thio]-2-
thiazolyl]-2-aminopyridine
To a selution of N-2-[pyridinyl]-5-bromo-aminothiazole (8 g) and 2-

20  thioacetyl-5-t-butyl oxazole (8 g) in methanol (500 mL) under argon was
added a degassed solution of sodium hydroxide (25 mL of 3 N solution) at
room temperature. The reaction mixture was stirred for 20 minutes and
then heated to 60° C for one hour, concentrated in vacuo, partitioned
between water (125 mL) and ethyl acetate (500 mL) and the aqueous layer

25 was back-extracted (2 X 125 mL) with ethyl acetate. The combined

organic layers were washed with brine (25 mL), dried over sodium
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5  MS: (M+H)+ 347
HPLC retention time 4.01 min. (Column: YMC ODS S05 4.6 X 50 mm
column, 0% to 100% B gradient in 4 min. Solvent A: 10% CH;0H/90%
H20/0.2% HaPOy; Solvent B: 90% CH30OH/10% H20/0.2% H3sPO4; UV: 220
nM).
10
Example 14
Preparation of N-[5-[[(5-t-butyl-2-oxazolyl)methyl]thio]-2-

thiazolyl]-2-[5-[({(3-hydroxy-2,2-dimethyl)propyl)amino)methyl]]
15 aminopyridine

N
Me H
M %/(‘ )\/S S._N._ N
TN CTINY v e
Me l H
N = N\)Q/OH
A, Preparation of N-2-[(5-bromo)pyridinylJaminothiazole
H
SN _N
e
= Br
20 To a suspension of sodium hydride (60% suspension,5.2 g) in
tetrahydrofuran (150 mL) was added portionwise 2-amino-4-
bromopyridine (15 g), and the mixture was stirred at room temperature
for 15 minutes. 2-Bromothiazole (3.8 mL) was added, and the reaction

mixture was stirred at room temperature for one hour and then heated at

25  reflux temperature for 2.5 hours, cooled, quenched with 6% citric acid and

-47-



I I 610 ~~j) C19 H22 Nd 03 S2 419 | -120 15 June 2004 N
Exanpl eStruct ureMl ecul ar Fornmul a( MtH) +bl 1 ip-(C19 H21 F N4 03 S2437 1| 1ii

i1, 11 1612 1 ~~C19 H22 N4 03 S2~ 419 Ii (~~ i~613 ~ | ~C79 H20 N4_ 04 S2~
433i ~~614 i 1C78 H27 N5 02 S2~ 524 , il6l5 |1~ C7 H22 N6 02 S2 i |~ 52|

i 1616 ~~wCl14 H77 N7 02 S2! 494~. ioi i1617 ' ,~ ', C19 H21 N5 03 S2I 432
[ I 61lg ' il ~ CL7Ht9N502S2 ~i ;i 50d i - 121 15 :]une 2004

Exanpl eStructure .. i Mlecular Formula '; (MH +~ ' ~-p , 15 Jupe2004 F~| -~

C22 H25 NS 02 S2 |

extracted with ethyl acetate (2 X 100 mL). The organic layers were
concentrated, dried over magnesium sulfate and the filtrate concentrated
in vacuo to give a dark brown residue which was triturated with
ether/hexanes to provide N-2-[(5-bromo)pyridinyl]aminothiazole as a

yellow solid (8.9 g)

B.  Preparation of N-2-[(5-carboxaldehyde)pyridinyl]

aminothiazole
S '1\1 N
R el
CHO
A suspension of the Part A compound (6.4 g) in tetrahydrofuran (300 mL)
was heated to reflux to effect dissolution, the reaction mixture was cooled
to ~70° C and treated with -BuMgCl (13 mL of 2M solution in ether)
dropwise over 10 minutes. The temperature was raised to -55° C, and ¢-
BulLi (36 mL of 1.7 M solution in hexanes) was added dropwise, and the
reaction mixture stirred for 20 minutes. The reaction mixture was then
cooled to —70° C and DMF (8 mL) was added, the resulting mixture was
stirred at —~50° C for one hour and then warmed to 0° C over one hour,
quenched with acetic acid (8 mL) and partitioned between ethyl acetate
and water (300 mL each). The aqﬁeous layer was back extracted with
ethyl acetate (2 X 200 mL) and the combined organic layers dried over
magnesium sulfate and concentrated, the solid washed with ethyl acetate
and ether, and dried to give N-2-[(5-carboxaldehyde) pyridinyl)

aminothiazole (3.15 g).
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C. Preparation of N-2-[(5-carboxaldehyde)pyridinyl]-5-bromo-

aminothiazole
Br S H N
e
Z~CHo

A solution of N-2-{(5-carboxaldehyde) pyridinyl] aminothiazole(0.5 g) in
5 acetic acid (6 mL) and dichloromethane (20 mL) was treated with bromine .
{0.12 mL) in dichloromethane (3 mL). The reaction mixture was stirred
for 30 minutes at room temperature, ei_;her was added, and the resulting
precipitate was collected by filtration, washed with ether to give N-2-[(5-
carboxaldehyde)pyridinyl]-5-bromo-aminothiazole (0.69 g).
10

D.  Preparation of N-[5-[[(5-t-butyl-2-0xazolyl)methyl]thio]-2-
thiazolyl]-2-aminopyridine-5-carboxaldehyde

Me,
Me—>_"<?\ﬁ S._S_N.__N
4N

CHO
To a solution of the compound of Part C (3.8 g) and 5-t-butyl-2-(S-

15  isothiourea)methyl oxazole (3.06 g) in methanol (300 mL) under nitrogen
was added degassed sodium hydroxide (6.4 g of 50% wiw sc;lution). The
reaction mixture.was heated at 76° C for 6 hours, the methanol was
removed in vacuo, water was added, and the solid was collected by
filtration, washed with water and ethy! acetate, and dried to give N-[5-

20  [{(5-t-butyl-2-oxazolyl)methyl]thio]-2- thiazolyl]-2-aminopyridine-5-
carboxaldehyde (0.53 g). The filtrate was extracted with ethyl acetate (4 X

200 mL), dried over magnesium sulfate, and concentrated in vacuo and
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15 June 2004 Exanplej Structure ~Mdl ecul ar Formulal (MtH)+--- b35i i C23
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S2544 | ~Y.638~,e(' ~~WJJ I C25 H29 NS 02 S249b~ ~639 i C21 H28 N6 02

S2575i 640~" i C24 H33 N3 03 S2 Si504~i 10641~, 1C23 H28 N4 04 S2489N0 842|

a, i wCl9 H28 NV 02 S2 409" o~S a5 ~ NNa O~643 ~, ~ ~o0 ~ ~5~~ o0

~Ci 5H21N302S2340 -124 15 June 2004 Exanple Structure | Ml ecul ar_ Fornmul a
_ (MrH)+ 644 " ~~ ~"~ C17 H23 N3 02 S2 . 367 lic ~ s~~ o1 Buw 200424
H31 N5 02 S2 ~ 487 r 646 ~~(~~ C19 H28 N4 02 S2 ; 410 i 6q7 ~ C19 H28 N4 02
S2 ~ 410 i al 64B ' C18 H27 N502 S2 i 4111 ~ ~H" 6qg s.~~ ~ ~ C16 H19 NS

02 S2 ;, 378 6S0 ~ tritdrated with éther/@i@l dzll-&té\'él: ggl% 28hei Ny 2@2%2&' ié I--1 651
'~~ S 1 ~s~~~ C17 H19 N3 O S2 346 | 652 1 Cl9 H22 N4 é i 404 1, i

w 653 | Cl19 H22 N4 dedirédZompddd.] w 654 ~~C25 H32 M 03 S2 ~ 502 ~a | ~
655 C20 H24 N4 02 S2 i 418 i "I -125 15 June 2004 Exanple [ Structure ~
Mol ecul ar Fornmula (MtH)+ | ST O-S~~N~ 656 " '~ [/'[~~I" ~ ~ C19 H23 N4
02 S2 i 405 ~S~~N [E.65 Pieparation MN—@@(%M—zQ&agglyl)zﬂ%yh]thz 'So 0
658 ~ "0~ ~; ~j ~ X ~ thiEZGIyHLS-[SH((Bhifroxy 2fBdin eth§DProp ) Muss ~6)meté}ﬁ] HI8 N4
02 S2 ~ 363 0' j | aminopyridine
To a solution of the aldehyde of Part D (1.5 g) and 3-amino-2,2-dimethyl
propanol (2.06 g) in tetrahydrofuran (100 mL) was added sodium
triacetoxyborohydride (6.0 g), followed by acetic acid (5 mL). The reaction
10 mixture was stirred for 30 minutes at room temperature, and the solvents
removed in vacuo to give a yellow solid which was purified by column
chromatography to give N-[5-{[(5-t-butyl-2-oxazolyl)methy!lthio]-2-
thiazolyl]-2-[5-[(((3-hydroxy-2,2-dimethyl)propyl)amino)methylj]
aminopyridine (1.08 g).
15  MS: (M+H)+ 462
HPLC retention time 3.22 min. (Column: YMC ODS S05 4.6 X 50 mm
column, 0% to 100% B gradient in 4 min. Solvent A: 10% CH;0H/90%
H20/0.2% H3PO4; Solvent B: 90% CH3;0H/10% H.0/0.2% HsPO4; UV: 220
nM).

20 Using the procedures described herein or by modification of the
procedures described herein as known to one or ordinary skill in the art,
the following additional compounds have been prepared and disclosed in
Table 1:
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COO- al kyl het erocyclioal kyl ;| or S024dycl oal ky| , S02 aryl, $02
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al kyl - het er ocycl oal
C( NNQZ) NH- al kyl ,
C( NNQZ) NH- al kyl -cyc
C(N NQZ) NHal kyl - het
C( NNO~NH- al kyl
C{NH) NH ar vyl ,

C( NH) NH- het er oaryl ,

C( NH) NH- al kyl het er ocycl oal kyl ;

kyl; or

C( NNQZ) NH- cycl oal kyl
| oal kyl ,
eroaryl,
- het er ocycl oal kyl ;
C( NH) NH- al kyl

C(NH) N
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C(NNO~-) N H al ky

-cycl oal kyl ,
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or C( NH) NHCO aI kyl ,
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-aryl,
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109& ()-* 109%& ()-* 10%m& ()-*QQROSONMI N Q @; 10% 109%m& ()-*
109& ()-* 109m& ()-* 109%m& ()-*#3K | 10%M& ()-*r GQt QvQ-QQQdH, ; 10%

Example ! Structure Molecular Formula | (M+H)+
R !
401 1{{ © C16H21 N304 52 384

: 21 H20 F3N3 02 S2 458

403 % i C25H28 N4 03 S2 97
' s
) i

204 o . C19H21N303 S2 404
N o
vy :

405 5 | C21H22N4 02852 427
| :

a06 Q?ﬂp—é \"(\:] i C20H20 N4 02 52 4,13

402

5y
S

407 .21/\ :  C18H20N4 02852 503

!
ae !
408 5\:& | C18H20N4 0252 503
|
!i
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1090& ()-* 109M& ()-* 109M& ()-* 109Mm& ()-* 109Mm& ()-*#3K | QQLOOOUI@ ;

109%+3K |
1090& () - *#3K |
109%M& ()-*#3K |

1090& ()-* 109M& ()-*#3K |
1090& ()-* 1090& ()-* 109M& ()-*#3K |
1090& ()-* 1090& ()-* 109M& ()-* 109M& ()-*#3K |

1090& () - *

10%& ()-* 109M& ()-* 109M& ()-* 10%& ()- *#3K | QQQOQUQQ D,

109%& ()-* 10%&'()-*()10%&'()-*() o
10%& ()-* 10%M& ()-* 109m& ()-*
10%& ()-* 109%M& ()-*
10%& ()-* 10%n& (

10%m& () - * QQARQXG, ;
10%m& () - * QQRAAQXLC, ;
10%& () - * QRRAQARQ C, ;
- * QRRQQAD, ;
109%& () - * QBQNREA004 10%t

109%4¢
;1096
109%#
109%6#
109%4#

Example Structure . Molecular Formula :  (M+H)+
N
A9 )r[o»\\ " C21H22 N4 02 82 427
Yy |
%,
410 b)( C21 H26 N4 02 52 545
an !—qﬁ,g‘ C22 H24 N4 02 S2 an
g,
212 ﬁ C16 H19 N5 02 S3 524
L{ll
m,
413 ) Y €20 H23 N3 03 S2 418
et
: i
a4 \f:t' . C16H19N5 0252 492
@‘.
Y
15 MTL\A | c17HI9Ns 04 52 422
i
ot %L
a6 2 ) ? © C26H3AN4 0482 531
Q_/*"-( .
[+]
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1090& ()-* 109M& ()-*#3K | 109m& ()-* 109m& ()-*QQ RRRRR{ ?,; 10%

1090& ()-* 1090& ()-*#3K | 1090& ()-* 109M& ()-* 109M& () - * RRRRRRRRI P4;
1090& ()-*% 1090& ()-* 109M& ()-* 109M& ()-*#3K | 109Mm& ()-* 109M& ()-*RRR
R R'R#RhD4; 10%3K | 109M& ()-* 109M& ()-* 109M& ()-* 109M& () - * &#3K

| #R) R R?RCRDRER[ ?4; 10 109M& ()-*#3K | ( 1090& ()-* 109M& ()-* 109M& () -
109%1& () - *ER RVRNRORPRTRCCA; 10 10901& ()-*#3K | 1090& ()-* 1090& () -

1090& ()-* 109M& ()-* TRVRaRr RVRWRXR[ ?4; 10 1090& ()-*#3K | Tsleng R004
1090& ()-* 109M& ()-* 109M& ()-*xRyRzR{R| RIRRRI LO; 109%%& ()-* 109M& () -

Exampie ___ Structure Molecular Formula (M+H)+
m
417 f S.., C24 H30 N4 04 52 503
a8 ,(()ﬂ C25 H32 N4 04 §2 517

219 ""% C21 H26 N4 02 52 545
: a

420

2 %u% C20 H24 N4 02 52 531

; 0
422 N j}-uj\n ; C19 H22 N4 02 82 403

C19 H22 N4 02 S2 517

423 I.}_" H i C16 H14 F2 N4 O2 S2 397

424 I}_H o C16 H14 Cl2 N4 02 §52 430
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1090& () - *#3K |
1090& ()-* 1090& ()-*( 109M& ()-* 109M& ()-* 109M& ()- *

109%& ()-* 10%m& ()-* 10%mé& ()-*RRRRRRRgQD; 10%m& (

1090& () - * RRRRRRRRRyX8 nil  10%b& () -\,
1090& () -*)#3K | RRRRRRRIDyX8 nil
109%b& ()-\, nT 10%bé& ()-\, ni

. ##10%Dbé& () - 10T10T10T) g610%& () -
nT  10%b& ()-\,#3R nT 10%b& ()-\, nT
10%b& ()-\, RRSSSSSKGyX8 ml #3R nir

10%b& ()-\, Ml 10%b& ()-\, nir

10%b& ()-\,\nl  10%b& ()-\, nir

10%b& ()-\, SSSS S! S"S#SKGH8NMT  10%bb& () -\, #3R ml 15 June 2004
Example Structure Molecular Formula | (M+H)+
8
425 5}/\ {[}-n H C18 H20 N4 O S3 405
S
426 \@,\si}a W C16 H14 CI2 N4 O S3 446
Q 'I\>~s
- éjllli Y C21 H23 N3 0252 414
d {v%
428 C19 H25 N3 02 §2 392
| By
429 ,{3? C22 H21 N3 02 S2 424
&~
430 Y?_ C22 H21 N3 02 82 424
E
431 N, C15H19N3 02 S2 338
S
H’;L
432 el C16 H23 N3 02 §2 354 °

-99-




\
\
\
\
\
\
\

,mT 10%b& ()-\,ml  10%b& ()-\,\nT 10%b& ()-\, nT

, #S$SYUB' S(S, S3ShH+8NT  10%b& () -\, #nT 10%b& ()-\, ni
#3R nT  10%b& ()-\,nT 10%b& ()-\, ni

ml

, PSQSSSTSVSXSYShD+8nT  10%hbé&#3R

, mr

10%b& ()-\, Ml 10%b& ()-\, mr

| 3S5SFSLSNSOSPS[ 2+8nT 10%b&mT  10%b& ()-\, #3R (T

nr 10%b& () -\, ni

10%b& ()-\, mr  10%b& ()-\, mr

15 June 2004

Example Structure Molecular Formula : (M+H)+
0 H
D
433 s g( C18 H19 N3 02 §2 374
H 3
o H16 N4 02 52 385
434 ‘?A S C18 H16 N4 02
435 %& C20 H23 N3 02 82 402
WAglsy
435 %/ C18 H17 F2 N3 02 §2 410
F
2]
28|
437 H’ C21 H23 N3 02 52 a4
LV
Q A\
438 { N ' C18H16 N4 02 S3 417
g} MY.T:?
439 5 C19H19N3 04 52 418
( 2 /
440 2 a C20 H23 N3 03 2 418
N
IO
441 b L C18 H18 N4 04 82 1.9
4]
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10%b& ()-\, YS] S*SoSsSt SuSVSdH, 8nT  10%b& () -\, nT 10%b& ()-\, #3R nil
10%b& ()-\, Ml 10%b& ()-\,nl 10%b& ()-\, nir
10%b& ()-\, vSxSyS{ S| SSSCcC, 8nT  10%b& (Ml  10%b& ()-\, nT 10%b& ()-\, #3R

mlr  10%b&

()-\, T 10%b& ()-\, (nT 10%bé& ()-\, SSSSSSS{_C, 8nT 10%bb& (T

10%b& ()-\,nT 10%b& ()-\,#3R nT 10%b& ()-\,nT 10%Db& ()-\, nT
109%b& ()-\, SSSSSSS_C, 8nmiT  10%b& (nT 10%b& ()-\, nT 10%b& ()-\, ni

15 June 2004

Example - Structure Molecular Formula . {M+H)+
442 L{ST C18 H18 N4 04 82 g 419
o
X :
»@(\);H N4 04 52 i 419
443 C18 H18
:%ﬁ N ;
° :
o |
[ R ,/E\>_$ H2INBO4S2 | 420
444 k@/‘ﬁ ( c19 i
|
Lf
445 “»)\s \:0* C19H2IN3 0482 | 420
[ i
i
[+] E/D_s t
a6 | ,./@)\ ~ Ci8H19N50253 | 434
s)\m-e, 7 ‘
1]
H
w1 Y u"/ﬂ)_\-{j)\ C18HIONSO2S3 . 434
-
E
ﬁH s | 442
8 F3N3 0282
448 "ﬁof‘ ] C19H1 _
F
aQ
b
449 j'zj\ s C18 H18 Br N3 02 52 453
Br
|
%
450 ” }5\( C21 H25 N3 05 52 464
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10%b& ()-\,#3R nT 10%b& ()-\,ml 10%b& ()-\, SSSSSSSgG 8mT 10%b& (i
10%b& ()-\.nT 10%b& ()-\, T 10%b& ()-\,mr 10%b& ()-\

10%b& ()-\.nmT 10%b& ()-\, SSSSSSSI H, 8MT  10%b& (#3R  mr 10°/di)b&'()-\,mT
10%b& ()-\,ml  10%b& ()-\,)nT 10%bé& ()-\,#3R SSSSSSS_C, 8niT  10%b& ( mir
10%b& ()-\, #3R (mT 10%b& ()-\, ml 10%b& ()-\,mr 10%b& ()-\, T
10%b& () -\, SSSSSSSSI P48nT

15 June 2004

Example Structure Molecular Formula |  (M+H)+ |
451 Cz_‘ T’g C23 H28 Na 04 S2 489
*:’_u ° .

H
a2 | @ o \5,,:;;\5 C20 H21 N3 02 82 400

453 = ® C18 H25 N3 02 52 380

}
454 | a C19H21 N3 02 82 388
l J(

455 " ) C27 H26 N4 O3 52 519
R
0

456 %f)‘"n C19 H21 N3 03 §2 404

-0 1]
3
457 ?“ Ci8 H18 N4 05 S2 435
A
458 s C20 H23 N3 02 52 402
Q_/*H:]/
[+]
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ml 109%b& ()-\,nT 10%bé& ()-\, niT 10%b& ()-\,#3R niT 10%b& ()-\, ni
109b& ()-\, mT 10%b& ()-\, SSSSSTT @8nT mT 10mT 10%b& ()-\, mT
109%b& ()-\, nT 10%b& ()-\,nT 10%b& ()-\,#3R ni

10%b& () -\, TTTTTTThD48nT niT 10#3R ni  10%b& ()-\,nT 10%b& ()-\, ni
10%b& () -\, nT 10%b& ()-\,#3R TTT. T2T3TAT[ 248nT nT  10ni

15 June 2004

Example | Structure Molecular Formula {M+H)+
459 ”fz; | Ca4Hes N3 03 §2 468
| ;
460 & s\/g ! C19H21N3 0282 388
A=Y
o
Criral
461 | S C19H21 N3 0282 388
b4
[1]
OI( Chssl
462 » 5 C19 H21 N3 03 §2 404
e
-0 [+] :
!
8 1
A 489
463 _2?\15 C17 H18 N4 02 S2
! J b
464 | 5‘0 > C26 H28 N4 04 S3 557
465 1 C19 H27 N3 02 S2 394
Q
N-{l
466 ""C(" $ C22 H22 N4 03 52 455
O Y
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-\,
-\,
-\
-\
-\
-\,
-\

boba™

#3R (nl  10%b& ()-\,nT 10%bé& () \,mlr 10%b& () \ mT
AT6T7T8TOT: T, T<TgK/ 8mT 10%bé& () -\ mT 10%b& () -\
,#3R mlr - 10%b& ()-\, Ml 10%bé& () - \ mr
, <T=T>T?TATCTDTdH 8nml'  10%bb& () mr 10%0b& ()-\,nmr
, Ml 10%b& ()-\,nT 10%b& ()-\,#3R nrl
DTETI TKTMTaTeT|\</8mT 10%mr 100/d0b& O)-\,nmT  10%Db& (
,mT 10%b& () -\ 15 June
Example : Structure Molecular Formula (M+H)+
. e
267 QJ*HT)" C22 H25 N3 04 52 460
I
468 } 'CL C20 H21 N3 03 82 416
A
Y
469 b‘t{ C15 H19 N3 04 S2 370
!
‘J\(I-\S.
470 } C20H18 F3N3 02 82 454
IA\o LN
471 ) y C24 H26 N4 03 S2 483
w4
/ o
472 KQ&Y cm:—nenqsoaszi 390
473 ﬁwgq C18H19 N3 O3 52 390
. . i
|
474 YQ\S_@HN)T\O C20 H20 N4 02 §2 413
| i
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10%b& ()-\, #3R eTf TgTl TmrnToT| TTyX6n!' 3 10% bl b& ()-*

MHE109%@& () -) 10mL010 m 7109%& ()-ml  10%bé& ()-\, #3R TTTUEUGUgUWU3YX6! | 3
109%& ()-*13 10%8 8 & ()-*'-3 10%:& ()-*'r3 10%& ()-*!>G3 10%& ()-*!3
10% | & ()-*gUnUUUUUUMUBY X6! YA3 10%~& ()-*!R3 109%& ()-*!L3 10%& ()-*!3
1095)5) & ()-*13 10% | & ()-*!3 10%~& ()-*UV, WWYVAV_V' VaVwMl </ 10aAl0al0a
mME6109%@& ()-'3 10% ~I ~& ()-*!5A3 10%& ()-*! G3 109%&x& ()-*!+3

109%66& () - *aVRVWVWWW WWBI </ 10 +10%0& () - + 3A+10%00& () - +! +1bBelune 2004

& ()-++10% O O&' () -+ +109AJU& () - + me109BB& () - | WWWAKX/ Xz X71 </ 10

+109B& () -+ 1 +10% & () -+ A+109BB& () -+ +109B& () -+ +10% (& () -+

+10% &: () - +/ X4 X5X6 Kex&igiel XXUS T goructd@d YO0 & () mpleeulal E¥mula &' (k)| 2 -
}gfycz ; &) ()-) m#10% & () - ( 10551059_&53 ME10YBB& () - XXY* YSY{ YYzY7u$l! I L- 10% *
475 ’\f(‘ C15H21 N3 02 §2 340
i ps :
! |
s
476 1 Q}.}Q— \“(::f\ C1gHIBN4 Q252 . 399
; T '
H
477 9_:30 C17 H18 N4 02 52 489
78 ! 48 CITHIBN4O2S2 489
A [
S ;
7,[ N Q} ~
479 d " C20H20N4 0252 413
: 0
| *m:%:} -;
80 : C20H24N4O252 , 831
S .
| :
g,
481 % C21H22N4O282 | 427
e,
. 482 j CI5HI7N50283 | 510
N | '
iy i
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Z! 7" ZxW=010| 10| 10|

1] 0%V () -E)!
& ()-E) mlo%& ()-E)
me6109& () - ! MLOY& (
10%a& ()-M!1Z 109

m610% & ()--!G 10% &

10%0J0J& ()-(,!'m 10%&' ()-(,!km 10%
109%[& ()-(,''m109% =f=& ()-(, S[Y[[[[[[wW5J=01!
m 109%0Q0Q% ()-(, ! Am 109& ()-(,!m 10% J-J& ()-(,!bm 109G G &P )yune[d
\Y\hV IV uS2 0% () - E) ! ml0%$& () - E) ! 5ml0%/7& () - E)
MH#L09%& () - 101010\ \\\\ ] ] yWuS?2

m 109%& () - (,

10% | & ()-) - 10%|& ()-)!fA 10%& ()-)!'m 109%& ()-) -

10%iu& ()-) YYYYZZ

()-) - 10%& ()-)!- 10% #

#& ()-)!- 10%z& ()-)"Z/ 2dZZZZZzX63=010! dm 10988& ()- (, ! Am 10%1& ()-(,!m
109WIMZ& ()-(, dm 100& ()-(,!

MHEL0%&' () - ZZZZ[ M S| wU3J=01! Am

& ()-(,'1m10%& ()-(,!Am
m' 710%& ()- m 10%'(%(%4(,”

(mMoWwé& ()-E))

[ FOWe>& () - CRiM@ 094 JT JRMbnouk) Foyndid % @ex- &) | RmL0%
151 X1 1111111~ Q0 m #109%& () -' 101010E
)-E) | moY%BBERG),-E) ! nl0% & ()-E)]1]11] T yW " Q m sZ
0?88 ()-M Z:dp¥aa& ()-M bjshz1nzossz 404
4
484 | RS C15 H17 N5 02 52 478
k(r(‘{?.
485 ) H:?&r C16 H17 N5 04 62 408
! 7‘_1}—«“ ﬂ ;
86 | s C25H32N404S2 | 517
Q
. YOY |
i KQ i :
a87 h( C23H2BN40O4S2 | 489
| %
a8 ,(()N C24 H30 N4 04 §2 503
; wku
0 i
i
489 jjf{( " ’lf\f}_( C19HIBNG 0283 | 459
| |
a0 | S C20HP4N4O2S2 | 531
| QﬂH g
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1092020& ()-M Z 10%a& ()-M!1JZ 109%R070& ()-M TA{ANMAAAAXVBAQD

MmN 710%& ()-'1Z 10%)a)& ()-M!Z 10%4)])& ()-M AZ 10%a& ()-MM!Z

éoc(y?)ig?fofy) (l;/u()z )10%1)a)& ()-MAnArAe |t ST Gl %" & ()-) 10%& ()-)!r10%
0 mH#10% & ()-10al0alla____ "wU3tS1 !'110%[& ()-)! A109

ggg-giloty&()-)llo% & ()-)!10% ALE O ITALO%

'()-)110%& ()-)"3a g WVI </ 10| 10| 10| m=610% & () - ! mLO%&' 1 10%

& ()-)!xA10% & ()-)!el0%& ()-) " " a7a9azX6l </ 10! Af 10%09&)&»%1;143)[3@@4\?

10%97& ()-D)! | f  109XX& ()-D)! $f  10%x& ()-D) f 10%& ()-D)

m ##10%& () - 9a@caaaaaxV4l </10!:f 10%0& ()-D) ! uAf 109 ()-D)! *xAf  10% [

[ & ()-D) M 10%& - 1R05i06K18I Ko dadMsH

b/ b4b5b6b7bwI </ 10

10%ceEe& () - D) ! #f
n& () - D) 7bDbybbbbb
Q!" 10%\& ()-Q
D10% ()-Q!!TA 10
*109%& ()-Q cccccc

10% n

(eidn@é i
0

m ##10%! & () - bc.
PANNE' () -1Q ! =5 10%

ium.wre DyTT
0% 10(4@() D) _Af 110%&() D) | f

yVBhor/ 10! {* 109& (}- Q! % 10u@Hp NP2 & ]10‘3/&0@)-Q)|
[ccch6| </10!1e 10% !

YR

' ()-Q!0°10%& () - Q)

I&

) 109 () -

CCVIWY TOTT? ({:’/o X (O)-N@ T10%.& (H)-I)?
492 . | C19 H22 N4 02 S2 517
.
493 \5‘1/\/[5 H W C13H18 N4 02 52 363
N
I
494 7}{ s F C18 HIBF2 N4 02 82 425
: 0
Y
495 | ;‘j’\ : & | GIBHIBCI2N4 0282 458
H O !
i |
i
496 JI\}"?—D | C17H18N4O2S2 489
oy | :
0 i
'. N | _
297 [L(J;H‘ . C18H20N4 0252 389
]
AaY
i »srj\sfs‘)—ﬂ
98 | 7?_0 Ci4 H19 N3 02 S2 326
|
1

- 107 -



10% .
10% .
10% .
10% .
10% .
10% .
10% .
10% .
10% .
10% .
10% .

QDQDQJQDQDQDQJQDQD%HK

"()-J) nmH#10% . & ()-10 10 10 m~610% & ()-ccccccccGWY 10! ? 107
"()-3) ? 10%.& ()-3)? 10%.& ()-J)? 10%.& ()-J)1#3e ?
' ()-J3)ccddddd|\ @MW 101 1?2  10% . & ()-J)? 10%.& ()-J)? 10%.& ()-J)?
'()-3)? 10%.& ()-J)#3e d d! d"d$d)d*d_Owy 10112  10% . & ()-J)?
'()-3)? 10%.& ()-3)? 10%.& ()-J)JI#3e ?
' ()-3) *d+d, d- d/ d3d5ddDwWW 10! 1 2 10% . & ()-J)? 10% . é
"()-3)? 10%.& ()-J)#3e ? 10%.& ()-J)5d6d7d8d<dBdSH ID\W\PlZﬂ@4’
'()-3)? 10%.& ()-J)? 10%.& ()-J)#3e ? 10%.& ()-J)?
' ()-J) SAWIXdYd" dcded 2wW 10!1?  10%.& ()-J)? 10%.& ()-J)?
'()-3)?  10% [Exdmpie) ) F3e [ Burudeds . & () - Ipedideahaidpd 1011 ?
' ()-3)? 10% &() J)°>,~10% & ()-J)#3e
MI | C16H21N3 0282 352
U
500 7 s | C14H18N3 0252 326
AL
501 7?» : l C14 H19 N3 02 52 326
]
E
502 ©’°}('\£},\’< l C17 H17 N3 03 52 aze
i i
503 'Q\I‘YH, . | C18H19N303 52 390
Yavels
504 Yojr'\O,\’{tj\ C14 H19N3 03 52 342
505 K[)r"\fﬂ},s\_«‘:% C21 H31 N3 03 52 438
o
3 c&t ,
| 8 ;
506 WS \/&N O, : C10H9BrN4 03 52 378
R
507 Y\{[;H}‘Q C19H22 N4 03 52 419
T -
b
508 \_ﬂ’“ Vﬁyb_“/i €18 H20 N4 02 2 389
i i
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2 10%.& ()-J)? 10%.& ()-J)zd| dddddd{_?wwW 10!!? 10%.& ()-J)?

10% . & ()-J)#3e 2 10%.& ()-J)? 10%.& ()-J)? 10%.& ()-J)dddddddcOaw
10112 10%.& ()-J)? 10%.& ()-J)#3e ? 10%.& ()-1)? 10%.& ()-J)?
10% . & ()-J) ddddddd{_?2wW 10!!? 10%.& ()-J)? 10%.& ()-J)#3e ?

10%.8& ()-3)? 10%.& ()-J)? 10%.& ()-J)dddddddhHwWy 10! 1?2 10%.& ()-J)?
10%.8& ()-3)? 10%.& ()-J)#3e 2 10%.& ()-J)? 10%.& ()-J)dddddddcOm
10112 10%.& ()-J)? 10%.& ()-J)#3e 2 10%.& ()-J)? 109°&une-20Q9%
10% . & ()-J)ddddddddcG+; ? 10%.& ()-J)? 10%.& ()-J)? 10%.& ()-J)?
10% J#3e ? 10%.& ()-J)? 10%.& ()-J)dddddee  D+;? 10%. & ()?

L& ()-
10% . & ()-J)? 10%[. Bofmpied) 7 10%kuckird ) - J) 7. MsBvhlar&ofmuia) } ? (M+H):
10% . & () - 5

N,
N

J))#3e edeee e$ecCr;? 109 & (? | 10%.& ()-J)7 10% . ()-J)J?
509 {E\ %/ C19 H22 N4 02 S2 403
\_&;.T(\ S

Q
N \N’
510 o R C19 H22 N4 02 52 403
\_<\1|
AL
511 Py B C15 H21 N3 03 52 356
4]

-
512 é}i Y C23 H27 N3 02 S2 442

513 SF C21H29N3 02852 | 420
1 p

514 xQ C24 H25 N3 02 52 452
bix
515 | ""i)‘ C24 H25 N3 02 82 452
‘ §JL>< |
516 - e C17 H23N3 02 52 366
Ao
: )((‘
517 | 'f; . C18H27 N3 02 S2 382
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10%.& ()-J)? 10%.& ()-J)?
2 10%.8& (? 10%.& ()-J)?
10% . & ()-J)? 10%.& ()-J)le2e3ede8e: e<edD+; ?
10% . & ()-J)? 10%.& ()-J)#3e ?

10% . & ()-J)?

10% . & ()-J)?

10% . & ()-J)<eCeSeTeUeVeXecC+; ? 10% . &

10% . & ()-J)#3e ?

10% . & ()-J)?
10% . & ()-3)? 10%.& ()-J)?

10% . & ()-J) _eceeexeze~ee_;, ; #3e #3e ?

(?

10% . & ()-J)?

10%

L& ()-2)7
10%.& ()-3)? 10% & ()-12 10% & ()-1)eeceececeeeel 783 1$

10% . & ()-J) $e% ' e(e) e/ eledD+;
10% . & ()-J)#3e ?

10% . & ()-3)?
10% . & ()-3)?
10% . & ()-J) XeYeZe[e\e] e*e el P, ; #3e ?

10% . & (?

10% . & ()-J)?

10% . & ()-J)?
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What is Claimed is:

1. A pharmaceutical composition comprising & compound
of the formula |

H
‘ Ry I
\ S(O)m S NG
QI
Ry /. N
Rs

and pharmaceutically acceptable salts thereof wherein:
R, and R, are independently hydrogen, flucrine or alkyl:

R, is aryl or heteroaryl:

R, is alkyl, cycloalkyl, aryl, cycloalkylalkyl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocy-
cloalkylalkyl; or

CO-alkyl, CO-cycloalkyl, CO-aryl, CO-alkyl-cycloalkyl,
CO-alkyl-aryl, CO-heteroaryl, CO-alkyl-heteroaryl,
CO-heterocycloalkyl, CO-alkyl-heterocycloalkyl; or
CONH-alkyl, CONH-cycloalkyl, CONH-aryl, CONH-
alkyl-cycloalkyl, CONH-alkyl-aryl,

CONH-heteroaryl, CONH-alkyl-heteroaryl, CONH-
heterocycloalkyl, CONH-alkyl-heterocycloalkyl; or
C0O0-alkyl, COO-cycloalkyl, COO-aryl, COO-alkyl-
cycloalkyl, COO-alkyl-aryl, COO-heteroaryl, COO-
alkyl-heteroaryl, COO-heterocycloalkyl, COO-alkyl-
heterocycloalkyl; or

$0,-cycloalkyl, SO,-aryl, SO,-alkyl-cycloalkyl, SO,-alkyl-
aryl, SO,-heteroaryl, SO,-alkyl-heteroaryl, SO,-
heterocycloalkyl, SO,-alkyl-heterocycloalkyl; or

C(NCN)NH-alkyl, C(NCN)NH-cycloalkyl, C(NCN)NH-
aryl, C(NCN)NH-alkyl-cycloalkyl, C(NCN)NH-alkyl-
aryl, C(NCN)NH-heteroaryl, C(NCN)NH-alkyl-

(D
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heteroaryl, C(NCN)NH-heterocycloalkyl, C(NCN)NH-
alkyl-heterocycloalkyl; or

C(NNO,)NH-alkyl, C(NNO,)NH-cycloalkyl, C(NNO,)
NH-aryl, C(NNO,)NH-alkyl-cycloalkyl, C(NNGO,)N
H-alkyl-aryl, C(NNO_N H-heteroaryl, C(N NO,)NH-
alkyl-heteroaryl, C(NNO,)NH-heterocyloalkyl, -
C(NNO,)NH-alkyl-heterocycloalkyl; or

C(NH)NH-alkyl, C(NH)NH-cycloalkyl, C(NH)NH-aryl,
C(NH)NH-alkyl-cycloalkyl, C(NH)NH-alkyl-aryl,
C(NH)NH-heteroaryl, C(NH)NH-alkyl-heteroaryl,
C(NH)NH-heterocycloalkyl, C(NH)NH-alkyl-
heterocycloalkyl; or

C(NH)NHCO-alkyl, C(NH)NHCO-cycloalkyl, C(NH)
NHCO-aryl, C(NH)NHCO-alkyl-cycloalkyl, C(NH)
NHCO-alkyl-aryl, C(NH)NHCO-heteroaryl, C(NH)
NHCO-alkyl-heteroaryl, C(NH)NHCO-
heterocylcloalkyl, C(N H)NHCO-alkyl-heterocycloalkyl;
or

C(NOR4)NH-alkyl, C(NOR¢)NH-cycloalkyl, C(NOR,)NH-
aryl, C(NOR¢)NH-alkyl-cycloalkyl, C(NOR ;)NH-alkyl-
aryl, C(NOR)NH-heteroaryl, C(NOR4)NH-alkyl-
heteroaryl, C(NOR)NH-heterocycloalkyl, C(NOR)NH-
alkyl-heterocycloalkyl;
R; is hydrogen or alkyl;
R, is hydrogen, alkyl, cycloalkyl, aryl, cycloalkylalkyl,

arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl
or heterocycloalkylalkyl,

m is an integer of 0 to 2; and
n is an integer of 1 to 3

in combination with a pharmaceutically acceptable carrier,
and a modulator of p53 transactivation formulated as a fixed

dose.
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