25 OCT 2006 PYRI M DI NONE COVPOUNDS, COWVPOSI TI ONS AND METHODS

CROSS- REFERENCE To RELATED PATENT APPLICATIONS [0001] This application
clains the benefit of U S. Provisional Patent Applicati o @oiess

60/ 379,658, filed May 9, 2002; which is incorporated herein by reference
~for all purposes. FIELD OF THE | NVENTI ON [ 0002] This invention relates to
compounds which are inhibitors of the mtotic kinesin KSP and are useful
N Lhe A RISV BMPORNDE COMPOMTFONSANPME BTN © cancer,
hyper pl asi as, restenosis, cardiac hypéertrophy, Inmine disorders, fungal
di sorders, and inflammtion. BACKGROUND OF THE | NVENTI ON [ 0003] Anobng the
therapeutic agents used to treat cancer are the taxanes and vinca

al kal oi ds, which act on mcrotubules. Mcrotubules are the primary
structural elenment of the mtotic spindle. The mtotic spindle is

responsi bl e for di Skl L i ' t enonme to each of
theptmn daught er ce#ﬁ@gghg Eg@@a{fgﬁﬁ%%?@ﬁFﬁgﬁgféfgﬁgﬁgﬁ? I s presuned that
di srupti onpghyyt he mtigkh %ﬂﬁﬁh&ij&tﬁu@’thébéﬁtdf% Pt&aﬂbhapafeml nhi bi tion of
cancer cell di'vision, i nducti on of cancer cell death. However,

m cr ot ubul Application numbtnr G0J358s6565 filed May 32092 which nsegponpnraltasﬂdae:@n byacks for

I ntracel | ul r ﬁ ort in nerve processes. Because these agents do not
speci fi cal® %r?‘??d@taﬁ?%?% & spindles, they have side effects that limt
their useful ness. [0004] Inprovenents in the specificity of agents used to

treat cancer is of cornsiderable interest because of the therapeutic
benefits which vvoul d be real i ZBELDOF THREINVEY®IGN f ect s associ at ed wth the

adm ni str of £.agents uld be red tlon ramstic

i mpr overreaﬁﬂgﬂtj’j]n t he %@éﬂ‘%ﬂﬁ?ﬂ {;&ag%satﬂ&gppap%&égggg&grgg@ah c}%’ﬁ? %ication
of therapewhbgin REPH ﬁ&ﬁéeﬂﬂnﬁhﬁ%&’ﬂnﬂﬁ%ﬁbeﬂ?@.ﬁ'ﬁcﬂﬁéﬁﬁw Ei%@e(&léi gs of this

I ncl ude not only the taxanes, but also the canptothecin class of

t opoi sorrer@?@@‘lﬂlh3 cAngHN, bypeoplesias; restaniosis rantiae hupserqrby sivuotnedsordenss ot i c

ki nesi ns { ets.for new anti-cancer agents. [0005] Mtotic
Ki nesi ns are %nézl%/%e a%gé]?ti ?61( assenbly and function of the mtotic

spi ndl e, but are not gener aBackpRoUNDlorCthENVRNEIGN Ubul e structures, such
as in 1 '

[0003] Among the therapeutic agents used to treat cancer are the taxanes and
vinca alkaloids, which act on microtubules. Microtubules are the primary structural
element of the mitotic spindle. The mitotic spindle is responsibl.e-for distribution of
replicate copies of the genome 1o each of the two daughter cells that result- from cell
division. It is presumed that disruption of the mitotic spindle by these drugs results in
inhibition of cancer cell division, and induction of cancer cell death. However,
microtubules form other types of cellular structures, including tracks for intracellular
transport in nerve processes. Because these agents do not specifically target mitotic
spindies, they have side effects that limit their usefulness.
[0004] Improvements in the specificity of agents used to treat cancer is of
considerable interest because of the therapeutic benefits which would be realized if
the side effects associated with the administration of these agents could be reduced.
Traditionally, dramatic improvements in the treatment of cancer are associated with
identification of therapeutic agenis acting through novel mechanisms. Examples of
this include not only the taxanes, but also the camptothecin class of topoisomerase I
inhibitors. From both of these perspectives, mitotic kinesins are attractive targets for
new anti-cancer agents. .
[0005] Mitotic kinesins are enzymes essential for assembly and funcfion of the

mitotic spindle, but are not generally part of other microtubule structures, such as in




25 OCT 2006 nerve processes. Mtotic kinesins play esesmcrkogs! es during
all phases of mitosis. These enzymes are "nol ecular notors" that transform
energy rel eased by hydrolysis of ATP into nechanical force which drives
the directional novenent of cellular cargoes along m crotubul es. The

catal ytic domain sufficient for this task is a conpact structure of

appr oxi mat L. QA6 Dur i L tOsi S, kinesi O ASs

m cr ot ubul glgﬂ(’ieﬁf%et e gxp%gﬂcg@eﬁéyé%sgé B déﬁl?ss&. "eﬂ’%rltﬁlgg ‘lgc spiﬁs(]ﬁ'e.

Ki nesi ns néitiesetenzymey erse'ntolail mnatom due srandfong es@gytileased by aydiolysts, as
wel | as st :#:&ér ral changes, .in the mitotic spindle associated with specific
phases of @ ¢'dsiEto @ﬁ‘a@m fores whish drives e dggetmahmoyementaf ¢eUylar f unct i on

causes nal f | . Ctrd : ) I:C ' re y
asulting o eag {168 RfigONBUNAY ThERaRly Wimall hicircaBH A Buk S ESMBNGY
ki nesi ns whitradtuteafeppasimatdBrad0f drielo lasidK SPurikShhitosie] eingsing orgatiize

evol utionarily conserved kinesin subfam | é}Of pl us end-directed

mi cr ot ubul EgERdes; gt the binefasiseustiredhe ip heanitpiémanindle o kinesinsarediatei ng of

anti paral | | ' ) i s. KSP CJ .t h, m.ckot ubul es of
the " ot i eBEREb B ol SRR b AR s Mt bl Y R s

i nto human ig eid Bitotis pirdlt assdpiafdl WitlPgeeifeqitasatdfaitodisl IMgeAhRAR aphase,
giving rise to mynopol ar = spindl es and causing mitotic arrest and induction
of progr amBsguhatipn gépitetic Kepsiafinctios canesy nvalgv@@rm@ ordystunstion pbthehunan,

or gani sns, . [ 1,CE O S S hemrelative to
one anot her&@%u@@%’c%a{'th}e&%%%gﬁ%egﬁb Cg) cgeoz}ngegp szP%%ﬁéP may al so

nedi ate in [a0@fihase BAsphgdieambbigatiinmnwhiel hbosteniidetifed it RSPt KBP es at
the spindle_ pole. [00Q07] Human KSP &a_l sqg termed HsEg5) has been descri bed

(Bl angy, etbelings to appycluigmnaninemserved sussin sypfapibyedluseanddirectedr t hriti s
- Rh , 39: - : k O: . i, C. ; 339-414
(18321) . Bl aéng;g&u téek%ie él?o.% &@}haéia%&g%lfé bl%E%EJTQ%MIG%%@#%SI angy, et

al ., Cell Motiphrallyklaskalieesn DbighitoRPK P AedriatesWith mieagibaks ot ner , - J.

Cell Sci., 111;2551-61@/]&1998) ;. Kaiser, et al., JBC 274:18925-31 (1999);
GenBank accBEQiGH IR, Migroiyediion of anfiensies dirested 2sunstAo%y inta human pellynent of

t he KSP i ' t, . i nol .,
o: 243 54°( 15SEPR EIRRRIeEF R G A lobilhas cifg rise Mo nobRRAY 0] 0
g5), as wel jpimBesDmdsaphing mitkiPGirest/ akRBiduB Ao afgropeemmedtdl death, K$PGAB]

Mtotic kinesi . including KSP, are attractjve_target or. the discover
refate esins motheg, non-human, organisms, bundle antipar. e{ nucrotugules ané) y

=

slide them relative to one andther, thus forcing the two spindle poles apart. KSP may
also mediate in anaphase B spindle elongation and focussing of microtubules at the
spindle pole.

[0007] - Human KSP (also termed HsEg5) has been described (Blangy, et al.,
Cell, 83:1159-69 (1995); Whitehead, et al., Arthritis Rheum., 39:1635-42 (1996);
Galgio et al., J. Cell Biol., 135:339-414 (1996); Blangy, et al., J Biol. Chem.,
272:19418-24 (1997); Blangy, et al., Cell Motil Cytoskeleton, 40:174-82 (1998);
Whitehead and Rattner, J. Cell Sci., 111:2551-61 (1998); Kaiser, et al., IBC
274:18925-31 (1999); GenBank accession numbers: X85137, NM004523 and
U37426), and 2 fragment of the KSP gene (TRIP5) has been described (Lee, et al.,
Mol Endocrinol., 3:243-54 (1995); GenBank accession number L40372). Xenopus
KSP homologs (EgS), as well as Drosophila KLP61 F/KRP1 30 have been reported.
[0008] Mitotic kinesins, including XSP, are atiractive targets for the discovery
and development of novel antimitotic chemotherapentics. Accordingly, it is an object

of the present invention to provide compounds, compositions and methods useful in




and devel opment of novel antimitotic chenotherapeutics.250€bRB%gly, it is
an object of the present invention to provide conpounds, conpositions and
met hods useful in 2 25 OCT 2006 the inhibition of KSP. SUMMARY OF THE

| NVENTI ON [ 0009] In accordance with the objects outlined above, the present
I nvention provides conmpounds that can be used to treat cellular
prolifer at {hednidbitasdg¥F SP[he conpounds are KSP inhibitors, particularly
human KSP i nhi bitors. The present invention also provides conpositions
conpri sing such conpounds, and methods wutilizing such compounds or

{00107 In one aspect . the i nuanvtaR i mIRVENT Y L00S for treating
cel lular Fmab; f er at iy gccdtASSRRR (1R6hjédM olthifat AbtFeths Pradektintniibnhi bi ting
the activity of KSP. The nethods errpIJoy conpounds represented by Formul a

|: 0 R5 LpRIvidescrppendsrfatRan beosad fodrept prolifertive diseases et r om

hydr ogen, optional | sti.tuted al kyl: ., opti Ly, ., substiituted aryl -,
optional I'y® B%%adfﬁi{eeggg?‘%hﬂ%@ﬂm’P%M%Wﬂ%“%“s@%@ﬁ}ﬁwoga i@? Erlr%%)%l?yl -, and
optional I'y jyehfbh bldb BEbvikk @h@Pbatiés compidind i ciRéompsendsNarpaaEedt | y chosen
from hydrogen, optionally substituted "alkyl-, optional f y substituted

aryl -, opt nthzkg pocutmpoundeor eragtogitions, vipelh eandd ysed o rsaticelivlar

het er oar yl - ‘Hﬁndﬁo %‘{onal | y substituted heteroaral kyl-; or R2 and RZ' taken
t oget her  f BFHIEHA S‘g SeHiEt 1y substituted 3- to 7-nenbered ring; R is

sel ected fgowol he 9gr anBné ApehsieHEvaiioR PElARH &) ¥tholPfiritfertifdedintalazol yl -,
proliferative diseases, and for treating disorders by inhibiting the activity of KSP. The

methods emplojr compounds represented by Formula It

0
Rs Ry
N/
Ry’
oz Ry
Ry N
Rs
Formula I

wherein: 7 .

R, is chosen from hydrogen, optionally substituted alkyl-, optionally
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaryl-,
and optionally substituted heteroaralkyl-;

R, and R,’ are independently chosen from hydrogen, optioﬁélly substituted
alkyl-, optionally substituted aryl-, optionally substituted aralkyl-, optionally
substituted heteroaryl-, and optionally substituted heteroaralkyl-; or R, and R,’ taken
together form an optionally substituted 3- to 7-membered ring;

R, is selected from the group consisting of optionally substituted imidazolyl-,
optionally substituted imidazolinyl-, —-NHR; ~-IN(R)(COR,); —N(RJ(SO,R,,); and -
NRH)CHR);

_ R, and R; are independently chosen from hydrogen, optionally substituted
alkyl-, optionally substituted alkoxy, halogen, hydroxyl-, nitro, cyano, dialkylamino,




optional |y substituted inidazolinyl-, NIR6, N(R6)(CORZP;0O0 ROQGS2R7); and-
N(R6) (CH2R, s); R4 and R5 are independently chosen from hydrogen, optionally
substituted alkyl-, optionally substituted al koxy, hal ogen, hydroxyl -,
nitro, cyano, dialkylamno, 3 25 OCT 2006 al kyl sul fonyl -,

al kyl sul fonam do, al kyl sul fanyl -, carboxyal kyl -, carboxam do,

am nocar bonjlitylsnlfopyl- cliatiduiformhiiol bl Bdlfany, earbeplallabatbiogatndd) t ut ed
aral kyl -, optionally supstituted heteroaral kyl] and. o&t ionally substituted
het er oar y| Amiggcarpenyhoptivpaliisribstiuigear Horopipraily sybstity E@Fﬁgkl(lo whi ch t hey

are attached,. | | | e - 0 - e
aliphatic ?gpéﬁ%&c@%@%ﬁg%ﬁgﬁ@gﬁgtgé#ﬁaﬁg%E%g)t/l r%%géﬁ?%ggﬁ gg’ﬁa %f/d
substi t ut edlﬁél&enlto%etmt\ﬁiﬂfmb tarbosdHasiiithithey afy atfacheddpir @i aptivnaglybst i t ut ed

aral kyl -, optionally substituted heteroaral kyl -, and optionally
subst i t ut edubritEedSydt pr 7-merberest, gliphasia cibesyolipdinggen, optional iy

bstituted al ky - i onal| bst.it ut ed.aryl -, -ont i onall bstit ut ed
ot kyl o Copti ot B EPR ooty PRt e PR ot e ©
het er oar al kyfbstityiBSaHy12 6tdRbAy NibstinBZ@ alafiy L OSRMally SBsRitbORablosralyfist i t ut ed

al kyl -, optionally substituted aryl-, optionally substituted aralkyl -,
opti onal | y 2adpptipnallycsubsieted betexdcyslybpt i onal |y substituted heteroaral kyl -,

and R14-NH; R%4 s osen from hydrogen, ,.opti I ubst. t ut ed al kyl -,
optional ly ~substi't éﬁoesangﬁp%l}y@%%% Sﬁbﬂﬂﬁk}yg‘ﬁﬁgﬁﬂ%ﬁm"ﬁp E%Ey-, optional |y
subst i t ut edubgiteie aryl, optiorRlly sOREtiRea hialkyE L BSidrally e6bshiaited RaedhiY,-; RS is -

chosen fromoptionally substituted al kyl-, optionally substituted aryl -,

opti onal | y optibeally spbsituted icteyoaralkplot Réhand R, stHst i t ut ed heteroaryl -, and

opti onal 1y substit V8- Ry oBRaRy i aige, dispelly kel B e
“substitut edapﬁbﬁdlﬁyéxzbmimwdia@aﬂng,mpﬁuﬁﬂly dubbiatich BbRESARY1Y, optiondld optional I'y

substituted heteroaral kyl -; (Formula I including single stereoisoners and
mi xt ur es ofsubstipied beteraralkyl-, and fRatWddeuti cal |y acceptable salt of a

conpound of For il 2 drosh AORHYRRHA Gk ASEERLAN A ObyRbAI! @ compound
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaryl-,
and optionally substituted heteroaralkyl-; _
R; 18 chosen from optionally sub'stitutec_l alkyl-, optionaﬂy -substituted aryl-,
optionally substituted aralkyl-, optionally substituted heteroaryl-, and optionaily

substituted heteroaratkyl-; and

R, is chosen from hydrogen, optionally substituted alkyl-, optionally
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaryl-,
and optionally substituted heteroaralkyl-;

(Fommla Iincluding single stereoisomers and mixturés of stereoisomers);

a pharmaceutically acceptable salt of a compound of Formula I;

a pharmaceutically acceptable solvate of a compound of Formula I; or

a pharmaceutically acceptable solvate of a pharmaceutically acceptable salt of
a compound of Formula 1.

[0011] In one aspect, the invention relates to methods for treating cellular
proliferative diseases and other disorders that can be treated by inhibiting KSP by the
administration of a therapeutically effective amount of a compound of Formula I; a
pharmaceutically acceptable salt of a compound of Formula I; pharmaceutically

acceptable solvate of a compound of Formula I; or a pharmaceutically acceptable




a pharmaceutically acceptabl e solvate of a pharnmaceuti @RIPGT 88 pt abl e sal t
of a conpound of Formula |I. [0011] In one aspect, the invention relates to
net hods for treating cellular proliferative diseases and ot her disorders
that can be treated by inhibiting KSP by the adm nistration of a

therapeutically effective amount of a conpound of Formula I; a
phar maceut kgighie\ofaphapiabliRaBRbicephbr eGP doEpoind-of Foinguld I. Such
pharmaceutically acceptable solvate of a conpound of Forrmula I; or a

phar maceut disetsey and dispdats| ecludeomn@ehyreowasia gesienosisofeardiap BperEaRhYs i cal | y
acceptabl e.salt aof cogpou of. Formula 1. Such diseases and di sorders

i ncl ude cawe%ﬁﬁgareﬁ’gg}gﬁi,]&?cgg?réﬁ%(gu}@?a%artﬁpac hypertrophy, inmmune

di sorders, II@MQ?N di 3RLARKS t. 1th InRBARIH 18 ites(td QdmpotrisaRefihigr aspect, the

invention relates to conpounds useful in inhibiting KSP kinesin. The
conpounds lishibitingd St kinetinr Ehe einpomnddane thestrusiares shown awvpinaForEsdat i cal | y

acceptable._salt of a c oun f Forpula | r utigcall , pt abl e
sol vate of e RHBEEGHC tY ¥GF qﬁs?l?c’g;r-l CWE@@?@W%&W?%@%W?@&

sol vate of 2. HRAMNOBACHE bEALINPAMASPEERNEI I la MHardadRBA EcgitatiiOr Ul & | .
The invention also relates to pharmaceutical ‘conpositions conprising: a

t her apeut i calviaie ofeffhantiogeticaliy unceptableasadtofipaenpoond rdHemnalall; Tae
pharmaceuti.cal |y acceptabl e salt of. co und of Formula |:

Phar moeut FEMYn 250 eReap P BBt d ol OB T e Rrrieofioally

phar maceut iggRhlive AAGERLER h@mgain\aa;f%ﬁ{ma Ph BRATRGSAItARY hyccpaBRRARRIFE  sal t
of a compound of Formula I; and one or nore pharmaceutical excipients. In
anot her aspeotpoutihef Eampis]; wipbarniaceutically soeaptabiesolvate hEavempewadeof i c agent
ot her than _a conmpound, of th esent j.nventjon. 001 .N..an l44,L onal
aspect, theF_ Dgp@gﬂglﬁpr #R _F%ﬁ‘_"ﬁ‘ﬁ%%°8@§5¥?§Pﬁ8§s°r}6‘fﬂha§“8§@h?%§ af’geg)q%:b&%r’rpounds
that wll hizpdrhaQompbail bk PeSiila I;0H o8Y 8FRlote aedifiisal dx@ipientd, Ith di spl ace
or conpete with the binding of a conpound of the invention. The nethods
conpri se caomother agpest, thetsempasisionferthen comprises 3 chomethempoutc peopt eipaetien, - and
at | east one_candi dat.e agent,.and .determ ning the binding of the candidate
agent to ﬁ%"W@P@% ?SGPU&X%‘}“"P% a further aspect, the invention

provi des nephpsis of SErReddnhiispestBHe badsent inntikSPrduiidesheth@istofvi ty. The

met hods conpri se conbi ning a conpound L
screening for compounds that will bind to a KXSP kinesin, for example compounds that

will displace or compete with the binding of a compound of the invention. The
methods comprise combining a labeled compound of the inventioﬁ, a KSP kinesin,
and at least one candidate agent and determining the binding of the candidate agent to
the K SP kinesin.

[0014] In a further aspect, the invention provides methods of screening for
modulators of XSP kinesin activity. The methods comprise combining a compound
of the invention, a KSP kinesin, and at least one candidate agent and determining the
effect of the candidate agent on the KSP kinesin activity.

DETAILED DESCRIPTION OF THE INVENTION
Definitions |
[0015] As used in the present specification, the following words and phrasés
are generally intended to have the meanings as set forth below, except to the extent
that the context in which they are nsed indicates otherwise. The following
_abbreviations and terms have the indicated meanings throughout:
Ac = acetyl




of the invention, a KSP kinesin, and at |east one candi28€@T agasht and
determning the effect of the candi date agent on the KSP kinesin activity.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Definitions [0015] As used in the
present specification, the follow ng words and phrases are generally

i ntended to have the neanings as set forth bel ow, except to the extent

that the contexBNB Wkt cH-Urivaymathgl-B-afitbbentbic agids ot herwi se. The fol | owi ng
abbreviations and ternms have the indicated nmeanings throughout: Ac =
acetyl 5 25 OCTBZ)GOG ‘BNB butyloxycarhomt hyl - 3- ni t robenzoi ¢ aci d Boc =
t-butyl oxy carb tyl c- = cyclo CBZ =

car bobenzoxy= benzyl oxycar% nyl DBU = di azabi cycl o[ 5. 4. 0] undec- 7- ene DCM
di chl or onet hane ¢= net hyl eytﬂochl oride = CH2C12 DCE = dichl or oet hane DEAD
di et hyl azodi carboxylate DI G = di sopropyl car bod| imde D EA =

N, N- di i sopr opy! &B¥4/1 arf nearbphamgoxy zb WYS@WE whondni nopyri dine DMWF =

N, N- di net hyl for t oxi de DVB = 1, 4-di vi nyl benzene
EEDQ = 2- et hoxy- thox%%%mr[‘lg@ﬁaﬁlqgﬁ?d—f %‘tfw noline Et = ethyl ETCH =
et hanol Fnoc = Q)(EMUOﬁenldiHhﬂir&ﬁéﬂ&ﬁﬁéi@%h‘ﬂi lerfeehforiRs= CHIEIat ogr aphy. HATU =

O (7- Azabenzotri azol -1 -yI )-1,1, 3, 3- tetrarret hyl ur oni um
DCE =" dichloroethane

DEAD = diethyl azodicarboxylaie

DIC = diisopropylcarbodiimide
DIEA = N,N-diisopropylethylamine
DMAP = 4-NN-dimethylaminopyridine

DMF = N,N-dimethylformamide

DMSO = dimethyl sulfoxide

DVB = 14-divinylbenzene

EEDQ = 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline

Et = ethyl

ETOH = ethanol

Fmoc = 9-fluorenylmethoxycarbonyl

GC = gas chromatography.

HATU = O-(7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyluroniom
' hexafluorophosphate

HMDS = hexamethyldisilaiane

HOAc = acetic acid

HOBt = hydroxybenzotriazole

Me = methyi

mesyl = methanesulfonyl

MTBE = methyl t-butyl ether
NMO = N-methylmorpholine oxide

PEG = polyethylene glycol
Ph = phenyl
PhOH = phenol
P{P = pentafinorophenol




- hexaf | uorophosphate HVDS = hexanet hyl di sil azane HOAc 25 @CER0O6 aci d HOBt =

hydr oxybenzotri azole M = nethyl nmesyl = nethanesul fonyl MIBE = net hyl

t-butyl et her NMO = N net hyhnor phol i ne oxi de PEG = pol yet hyl ene gl ycol Ph
phenyl ~ PhOH = phenol PfP = pent af | uor ophenol 6 25 OCT 2006 PPTS =

pyri di ni um p-tol uenesul fonate Py = pyridi ne PyBroP =

bronmo-tris- pyrrBPTﬂl ne= ppwmnummmlmaﬂfqmﬁophosphate rt = room

tenperature sat. d = saturat = secondary t- = tertiary TBDMS =

t - but yl di et hyl ?P’I yl gymﬁre iethylsilyl TFA = trifluoroacetic acid THE =

tetrahydrof uranp EMF* brokd¥eid vt ??ﬁ&nuﬂﬂ&ﬂubfdﬁﬁ@&ﬁhﬁiél Iyl tosyl
p-tol uenesul fonyl Trt = triphényl met 0016] Al kyl is intended to

[ ncI ude | i near, rbr anchedrooar tempetatareal i phat i ¢ hydrocarbon structures and

conbi nati ons thereg whi ch structures may be saturated or unsaturated.

Lower - al kyl ref &s to al Raloups of from1 to 5 carbon atons,

8- = secondary

t- = tertiary

TBDMS =  {-butyldimethylsilyl

TES = trethylsilyl

TFA = trifluoroacetic acid

THF = tetrahydrofuran

TMOF = trimethyl orthoformate

TMS = trimethylsilyl

tosyl = p-tolnenesutfonyl

Trt = triphenylmethyl
[0016] Alkyl is intended to include linear, branched, or cyclic aliphatic

hydrocarbon structures and combinations thereof, which structures may be saturated
or unsaturated. Lower-alkyl refers to alkyl groups of from 1 to 5 carbon atoms,
preferably from 1 to 4 carbon atoms. Examples of lower-alkyl groups include methyl-
, ethyl-, propyl-, isopropyl-, butyl-, s-and t-butyl and the like. Preferred alkyl groups
are those of C,, or below. More preferred alkyl groups are those of C,; or below.
Cycloalkyl is a subset of alkyl and includes cyclic aliphatic hydrocarbon groups of
from 3 to 13 carbon atems. Examples of cycloalkyl groups include c- propyl-, c-
butyl-, c-pentyl-, norbornyl-, adamantyl and the like. Cycloalkyl-alkyl- is another
subset of alkyl and refers to cycloalkyl attached to the parent structure through a non-
cyclic alkyl-. Examples of cycloalkyl-alkyl- include cyclohexylmethyl-,
cyclopropylmethyl-, cyclohexylpropyl-, and the like. In this application, alkyl
inciudes alkanyl-, alkenyl and alkynyl residues; it is intended to include vinyl-, allyl-,
isopreny! and the like. When an alkyl residue having a specific number of carbons is
named, all geometric isomers having that number of carbons are intended to be

encompassed; thus, for example, “butyl” is meant to include n-butyl-, sec-butyl-,




preferably from1l to 4 carbon atons. Exanpl es of | ower-28G@T 200®ups i ncl ude
methyl - , ethyl-, propyl-, isopropyl-, butyl-, s-and t-butyl and the |ike.
Preferred al kyl groups are those of C20 or below. Mre preferred al kyl
groups are those of Cl19 or below. Cycloalkyl is a subset of alkyl and

I ncludes cyclic aliphatic hydrocarbon groups of from3 to 13 carbon atons.

Exanpl es ofisobyiyl aad ity ‘GruepylT imcludaen-propyl-ojsgpropyle,-andigegtopyi-c- pent yl -,

nor bor nyl -, mant yl d the like. cloal kyl] -al kyl = is.,anot subset of
S kot ana A0ATTRT Y ARG at et Bie e SviHlsng A afhet SRR bF By ough
non- cycli L I imtal Hekn ithi

cycl ohgxy: ‘r;rneﬁy é_?he S?&%F%%@%B% far]e%ﬁ’y@,hﬁ%ﬂ)}%ﬁéﬁ %‘F?F?ﬁw - ’en;};]v&th%nhae like. In
thi s appl i ch¢meal stalckyé. Examplegiefalialléreniptlude ahideny( -Gl Lk ypmypylemsst-dues;

it is inte i ncl.ud inyl-, allyl- [ enyl d the ||ke., When an
al kyl resi g&i&%&ﬁa@ é@@@ﬁﬁ%ﬂmﬂm%‘?ﬂéﬁﬁg@ ‘§Y°? ?OPé[kqneé“eo metric
I somers haw r = ar r e assed;
thue For - SEREHCRCHEDF! Lkowia] SORRPIAE HBheRACHH AL RenfREPIPEDS ST
OC;’ 2006 i{§‘I)=l§(CE‘{I ! pmpaﬁltliﬂmlt(t-&H=CHllFIﬁk19mdldd cyciohmyhﬁd opﬁngll ampy+ -, i sopr oEyI -,
and c-pro -. 17 ene-, al kenyl ene-, nd, a n ne- are other
subs etg 01I‘O X ?‘91%8%((311%} QréﬁﬁﬁnPﬁéogﬁhﬁ/th’é?ilﬂ?}E mlf%ﬁyééf(gﬂtanﬂavi ng two
i nt f it hem cal st t . Ex I f al kyl
Poel e et AT (R O . GpaDa. ) di methy propyl ene (
- CH2C( CH3) [80X1%]) and Cydéxikenyllipas apgéiaialiktd attHAChidGHEaHEEd cyclicLi kew se,
exanpl es of al kenyl ene i ncl ude_et heny] ene (- , . pr nyl ene
(- c.”ﬁm CHAwyioc y“cﬁ}@w‘%ﬁ@ﬁ?ﬁb@ %&#@%ﬂt@c%%% e%%ﬁfaﬁ(%’le@?&w es of
al kynyl ene ﬂ‘aﬁ‘{‘;é'e%g?f%“?lg&gﬁ‘ggne‘f"a&%ﬁ‘gﬂ%fand propynyl ene (-CH=:CH CH2 ).

[00181 Cycl oa [ and includes unsaturated cyclic
hydr ocar bor{0gt9ups of Alkoayo8alkexfiefess toam adityd geoupFpzfopitdy infudiyg frowd keny|

.groups include c-hexenyl-, c-penten nd the like. [.0019] Al koxy. or
a1 Kowyl 1 o1 b DA GkyqT aatEDH. TEhEs Y G o SAOR L O DRMER ar bon
atoms, of anghb@hAhthed B MEGARSL stRictf¥ HrbhetPANGyaes fld, e oRup ANGATRY.Nat i on

thereof, attached to the parent structure through an oxygen (i.e., the
group al kylEx@mples iBglidp hethoxpc lethdsy-nprdpoxy- iSoptopoxy s cyQeRIppMoxy-,

ir ;9 2; gp? )C()y %y&%ﬁ%ﬁ%ﬁ %ﬁ%@%ﬁ rﬁ%gérgﬂgéﬁlor%)féé toaeﬁﬁoéyhgero{qi)skcedntailll‘igg%ﬁé 4 koxy
_ four carbomns. ,
[6020] Acyl refers to groups of from 1 to 8 carbon atoms of a straight,
branched, or cyclic configuration or a combination thereof, attached to the parent
structure through a carbonyl functionatity. Such groups may be saturated or
unsaturated, and aliphatic or aromatic. One or more carbons in the acyl residue may
be replaced by oxygen, nitrogen (e.g., carboxamido), or sulfur as long as the point of
attachment to the parent remains at the carbonyl. Examples include acetyl-, benzoyl-,
propionyl-, isobutyryl-, oxalyl-, t-butoxycarbonyl-, benzyloxycarbonyl, |
morpholinylcarbonyl, and the like. Lower-acyl refers to acyl groups containing one
to four carbons,
{0021] Amine refers to the group -NEH,. The term “substituted amino” refers
to the group -NHR or -NRR where each R is independently selected from the group:
optionally substituted alkyl-, optionally substituted alkoxy, opticnally substituted
aminocarbonyl-, optionally substituted aryl-, optionally substituted heteroaryl-,
optionally substituted heterocyclyl-, acyl-, alkoxycarbonyl-, sulfanyi-, sulfiny! and
sulfonyl-, e.g., diethylamino, methylsulfonylamino, furanyl-oxy-sulfonamino.




four carbons. [00201 Acyl refers to groups of from1l t @8CHRBYN atons of a
strai ght, branched, or c¢yclic configuration or a conbination thereof,
attached to the parent structure through a carbonyl functionality. Such
groups may be saturated or unsaturated, and aliphatic or aromatic. One or
nore carbons in the acyl residue may be replaced by oxygen, nitrogen
(e.g., car B3k do), Aaiinsesrbosiylasfdre ngiha grdupe NRACOR ‘pENRAEORorent to the
parent renmains at the carbonyl. Exanples include acetyl-, benzoyl-,

pr opi onyl - NR'GOBIR Rf-y¥here oxal yl -, t-but oxycarbonyl -, benzyl oxycar bonyl ,

nmor phol i nyl carbgayl . and the 1ike wer nacyl he _acyl OHiPF

cont ai ni ng one %gs%‘{w‘" bsgh%tﬁut[aggg\f’%akﬁﬁn%rﬂé g‘%ﬁ‘”‘b@ ’?}E% %‘?(g‘hp ~NH2. The
term " subst pt hQHadNe’, alkof-@fsup; t 0 the group -NHR or -NRR where each Ris
i ndependenfly sel ect ed from the roup: optionally substituted al kyl -,

optional |y subs®R’isitied oplidnaily subsptuteh@)-Cy alpbsaryt-uhetefoaryhi nocar bonyl -,
optionally s tituted | -, ilonal Ly substituted heteroaryl -,

optional | yaE}'E%STq:%@ﬁga Oﬁﬁﬁvtgrpwﬁ-ﬁﬁ.a,ﬁwﬁ;ﬁp@rp W\ oxycar bonyl -, sul fonyl -,

sul fnyl and sulge droeed o8 C,-(dh L@ no, net hyl sul fonyl am no,

furanyl - oxy- sul fona noe 8 Zécdécggy%% [0022] Ani nocarbonyl - refers to the
group NR C&Rlere dsch GRRGallp substibhted RIRETonp whindependerdlyamsuolpatitatadibt y subst i t ut ed
Cl Co6 - - - -C - - - Cl-

ko o osibstibed withopg ougersHhrRys i deRty tolecid GomdiCe By,

het eroaryl sl Gt Ky | 0 oary! afey @ @l fbatic@ oup; and R

i s hydroger?r%r’@@lé%o ldlg%leé-“!q‘;n B S{r&g&ag%c ‘%b%lig%n’a 1y*'subst1tuted Rb group

i's i ndependO@IGy alkyd w01+, atlyibhenyl, UibS} dlkylt@H, ¥O€RCobadoakylbalegen,
2T~ O - oh Ok et bR pihC oG R, o™ &3 '
Zav e, e A e N G N R R P S
N( C1- C4 al keybstit@eniGor béterptyberGOH, -CIPIT,- kyl phenyl ), cyano, nitro;
oxo (as a -&E)?\TQ'(H,- 4taﬁ(r}1,b (619‘54 aﬁﬁtd)e, r_&%écra%lﬁ, -CSE\%ZPC; 4 al kyl,
-NHC(O)(CI-C4 alkyl), -NHC{O)(phenyl), -N(C,-C, alkyl)C(O)(C,-C, alkyl),
-N(C,-C, alkyhC(O)(phenyl), -C(0)C,-C, alkyl, -C(O)C,-C, phenyl,
-C(0)C,-C, haloalkyl, -OC(O)C,-C, alkyl, -SO,(C,-C, alkyl), -Sog(phenyl), -
S0,(C,-C, haloalkyl), -SO,NH,, -SO,NH(C,-C, alkyl}, -SO,NH(pheny}), -
NHSO,(C,-C, alkyl), -NHSO,(phenyl), and -NHSO,(C,-C, haloalkyl).
[0023] Antimitotic refers to a drug for inhibiting or preventing mitosis, for
example, by causing metaphase arrest. Some antitumour drugs block proliferation
and are considered antimitotics.
[0024] Aryl and heteroaryl mean a 5- or 6-membered aromatic or
heteroaromatic ring containing 0 or 1-4 heteroatoms, respectively, selected from O, N,
or S; a bicyclic 9- or 10-membered aromatic 6r heteroaromatic ring system containing
0 or 1-4 (or more) heteroatoms, respectively, selected from O, N, or S; or a fricyclic
12- to 14-membered aromatic or hétéroammatic ring system containing 0 or 1-4 (or
more) heteroatoms, respectively,- selected from O, N, or S. The aromatic 6~ to 14-
membered carbocyclic rings include, é. 2., phenyl-, na;ihthyl—, indanyl-, tetralinyl-, and
fluorenyl and the 5- to 10-membered aromatic heterocyclic rings include, e.g.,
imidazolyl-, pyridinyl-, indolyl-, thienyl-, benzopyranonyl-, thiazolyl-, furanyl-,
benzimidazolyl-, quinolinyl-, isoquinolinyl-, quinoxalinyl-, pyrimidinyl-, pyrazinyl-,
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- in which a

-CON(CL-¢4 alkyl)(CG ¢4 alkyl), -CONH(C, ¢4 alkyl), -CSHPCT204C( O (Cl-C4
al kyl), -NHC(O (phenyl), -N(C &4 alkyl)C(O(C -4 alkyl), -NC 4

al kyl)C(0) (phenyl), -C(OCl-C4 alkyl, -C(OCl-C4 phenyl, -C(OClL-C4

hal oal kyl, -OC(O C, C4 al kyl, -SQ2(C1-C4 al kyl), -SQ2(phenyl), - S02(C 4
hal oal kyl'), -SO2NH2, -SO2NH(C1-CA4 al kyl), -SO2NH(phenyl), - NHSC2(C1l-CA

al kyl), - Nl-ilm&(olyrhan@pyxaza]ryl} NHS02(C C4 hal oal kyl ) [ 00231 Antimtot | c
refersto gfor b|t g . or preventing mto f.or

causi ng net iéjse ar r S3nRiTe dFWélr‘ 3By REEPSI F?&ﬁggg){pﬁ and
are consid t B34 Aa 5- or

6- menber edeé\a?%lr%g?a%t@g rV% h%?@%%%@ﬁét ?{{: r 1?@8@2%2 ni nébla)éﬁéwl

het er oat o rrsdphelnylsfhg@{ phialylaliyé ah@ttedikel Hueroardlkyl- ceferSito a rdsidngdh Mﬁ:uc@»a or

10- menbered aronmatic _or_heteroaromatic ring syste Nﬁy&ea'l nrnﬁ 0 or 1-4 (or
nor e) het er kriereny] moiety iscatiaghgd io thepaent sEuehrsHipan sidue.oExgmples cy el i ¢

14 (or - rorenan SaRiaERi v SRR, QR kA SERERENT O "0 E O
aromati c 6- [00Q6]L4- rreijell@ﬁy-cﬁfdi)@ﬂ)ynﬁé 30 Pl_O%a]kjfchSMﬂaﬂy, Igeterophalkyxy-,

napht hyl -, 1 ndanyl-, tetralinyl-, and uorenyl and the 5- to 1Q- menber ed
aromati ¢ heteders o, ibe igroupi rigbetcrraralig-; aaylpxy- refans Wothe graup —Qromily asxlpxy-

i ndol yl -, n, I

benzi m dazo{yﬁ?‘tgw qurggﬁ{ﬁzﬁg%aﬁ %ﬁrﬁf‘%w%&‘% % ﬂlén‘%% g]?lxb lireteroar%i m di nyl -
pyrazi nyl - h&eﬂ&yﬁl@lﬁ:@ﬁiBﬁerstt@t‘rreagrehpflOﬁaérqayﬂﬁlz(ﬁ) ey kralkyfi) Befstoatallaylky | -

refers toaresrdue in which an aryl npiety is attached to the ar ent

structure vPrapeyih Reterqcysliytyat h@@&ﬁ‘ﬁl’ésﬁﬂ%ﬂi%@eﬂ@mﬁﬁmw hopEypa
phenyl vi nyl 1Epgmfnyl allyl and the like. Heteroaral kyl- refers to a residue
! efoaryl noiety is attached to the parent structure via an
al kyl (rjesr fl[llllZ";’]ExarrSI éﬁrbt;ﬂtkdlhﬂfra‘mammb@fr{(dpyla]kﬂm@m nyl rrﬁt hyl -

pyri m di ny and the_ |ike 0026 ral kox er tot e group

-0-aral kyi . i'@%rarry, Cayboxamidozefessp- ‘?éqoéPs %ﬁﬁ

- 0- het er oar al kyl ] @%ﬁ-%ﬁﬁm&lﬁﬁsﬁf}&tﬁ@d@%} AhQH a‘?@ ﬁét\éo Iacyl oxy- ref ers

to the group -0-ac tero oxy- référs’to group -0- heteroaryl
and het eroa;»_rm@{#@)egﬁfylr @&h&&rﬁmylt@nga]hﬂpgroﬂpjmﬁerocycl yl (i.e., aral kyI
het er oar al kyl aryl acyl het erocy |yl -, or heteroaryl is attached to
t he parent strucBqueh)fqﬁ? Ca ahd

where each optionally substituted R® group is independently unsubstituted or
substituted with one or more substituents independently selected from C,-C, alkyl-,
aryl-, heteroaryl-, aryl-C,-C, alkyl-, heteroaryl-C,-C, alkyl-, C,-C, haloalkyl-,
-0OC,-C, alkyl-, -OC,-C, alkylphenyl, -C,-C, alkyl-OH, -OC,-C, haloalkyl, halogen,
-OH, -NH,, -C,-C, alkyl-NH,, -N(C,-C, alky1)(C,-C, alkyl), -NH(C,-C, alkyl),
-N(C,-C, alky})(C,-C, alkylphenyl), -NH(C,-C, alkylphenyl), cyano, nitro, oxo (as a
substitutent for heteroaryl), -CO,H, -C(0)OC,-C, alkyl,
-CON(C,-C, alkyl)(C,-C, alkyl), -CONH(C;-C, alkyl), -CONH,, .
-NHC(O)(C,-C, alkyl), -NHC(O)(phenyl), -N(C,-C, alkyD)C(O)(C,-C, alkyl),
~N(C,-C, alkyl)C(O)(phenyl), —CtO)CI¢C4 alkyl, -C(0)C,-C, phenyl,
~C{0)C,-C, haloalkyl, -OC(0)C,-C, alkyl, -SO,C,-C, alkyl), -SO,(phenyl), -
S0,(C,-C, haloalkyl), -SO,NH,, -SO,NH(C,-C, alkyl), -SO,NH(phenyl), -
NHSO0,(C,-C, alkyl), -NHSO,(phenyl), and -NHSO,(C,-C, haloalkyl). Carboxamido
is meant to include carbamoyl-; lower-alkyl carbamoyl-; benzylcarbamoyl-;
phenylcarbamoyl-; methoxymethyl-carbamoyl-; and the like.

[0029] Halogen or halo refers to fluorine, chlorine, bromine or iodine.
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oxygen). [00271 Carboxyal kyl- refers to the group -al ky25-Q&DR006 [ 0028]
Carboxanmi do refers to the group -CONRbR , where R' is H or optionally
substituted C, C6 al kyl-, aryl-, heteroaryl-, aryl-C -C4 alkyl-, or
heteroaryl -G C4 al kyl- group; and BY is hydrogen or Cl-C4 alkyl-; and
where each optionally substituted R' group is independently unsubstituted
or subst i Fliofifle vl dtiren@d dionine &reqn‘b&trb@ UBﬂiaﬁoalryld,ethﬂhyll- )tnlszdd)mk ed f rom

C 4 al kyl - aryl-, heteroaryl -, |-G, ¢4 al eroary
al kyl - o C. etcarefeslto arstymd aﬂcykﬁ@bst@teélm deﬂﬁfate ﬁ?&%‘?

| kyl - hal o Lyl N( C1- C4
iy k§| )(C, - N ﬁ‘i‘%rfgpwﬁi‘g 1"‘&‘%?%??3”” Mﬁq&%@%&ﬁg 4\4% ph((anyl)
-NH(G G4 ghikyd- @H%Yé;ﬂmen M@ﬁﬁlnnrthéé c@f@ihoRAryd-. substitutent for

het eroaryl ), -CO2H C4 al kyl', -CON(C1-C4 alkyl)(C -C4 al kyl),

- CONH( C1- CIbasoky | ) | Hamagyclyl medEsasy Cloakphonatkyesiduniroorh pRrinYE

alkyl . ae%‘é e ahypac s deperdlontughef pieeh R Rt ) 50

G4 al kyI ), %ﬁ&f&?m‘!ﬂeﬂocyclessﬁaﬁ@l%ﬂﬂie%b bPthe inYeRMbRincude2NH( C1- C4
al kyl), -SO02NH , NHSO2( phenyl ), . and

phenyl C4 al kyl
-NHS2( d - @eﬂdamdallwc{a)mhnﬂ-r pm@lnﬁmwi pysambéﬂmr@lyﬂ-n E1dold-, @ninphinvly| -

| | kyl. b
et hoxyet IS ERTBR g P TR Ry L RRERTRIH, brwodioral 1
fluorine, ebdRhbAR: reﬁh@ﬂk@@s B6th Yﬁﬁédasxyphéﬁyﬂ&vmcaﬂ@ﬁag aElawabstingnt)chl or i ne

and brom ne are preferred oar di hal oal kyl -, trihaloaryl etc.

refer to arsttazalyd, mdxpholmwbsﬂniang'édpwcimylr W@@W@@ﬁ‘bﬂﬂnal ity of
hal h | | it
of the sandoHgiddh, RS Grabfy BREbIT b uBYG 5P BB T BRI " Lope of

di hal oar yl +etrdtdrshhrahgleinarine ied. ym-ﬂaeﬂﬁyaypyefeesaﬂoka&hmgemmdtmmgl due in
~which one to four of the carbons is replaced by a_heterqatom su‘ﬁ
oxygen, ni thetrgeeychy Eneiteum heterprygipl asoppasses keteregiyl-o Whighds AWt i t hi n t he
scope of the |n . 0, _ pyrrolidinyl -
oyr azol yl - r]q (():F&{h Oi‘r‘:'}(d.'nl 3‘% (&fﬁ]ﬁéﬁ%}é}% )ﬁ%&%ﬁl@esrﬂc% z{ieﬂ&hyl , P _
morpholmyl— 4—th10morpho]inyl-, 1-piperidinyl-, 1-pyrrolidinyl-, 3-thiazolidinyl-,

piperaziny] and 4-(3,4-dihydrobenzoxazinyl). Examples of substituted heterocyclyl
include 4-methyl-1-piperazinyl and 4-benzyl-1-piperidinyl-.

[0031] A leaving group or atom is any group or atom that will, under the
reaction conditions, cleave from the starting material, thus promoting reaction at a
specified sife. Suitable examples of such groups unless otherwise specified are
halogen atoms, mesyloxy, p-nitrobenzensulphonyloxy and tosyloxy groups.

[0032] Optional or optionally means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where
said event or circumstances occurs and instances in which it does not. For example,
“optionally substituted alkyl” includes “alkyl” and “substituted alkyl” as defined
herein. It will be understood by those skilled in the art with respect to any group
containing one or more substituents that such groups are not intended to introduce any
substitution or substitution patterns that are sterically impractical and/or synthetically
non-feasible and/or inherently unstable.

[0033] Substituted alkoxy refers to alkoxy wherein the alkyi constituent is
substituted (i.e., -O-(substituted alkyl)). One suitable substituted alkoxy group is
“polyalkoxy” or -O-(optionally substituted alkylene)-(optionally substituted alkoxy),
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I soqui nol i nyl -, tetrahydroi soqui nolinyl-, benzofuranyljﬁ(ygﬁfgﬂﬁoxanyl-
benzodi oxyl (commonly referred to as net hyl enedi oxyphenyl -, when occurring
as a substituent), tetrazolyl-, nmor phol i nyl -, thiazolyl-, pyridinyl-
pyridazinyl -, piperidinyl- pyrinidinyl , thienyl-, furanyl , oxazolyl -
oxazollnyl , J.soxazolyl-, di oxan t et rahydrofura and the |iKke.

"N het er ocW@ﬂWClu¢eéf%¢@Sﬁﬁcla TGEHOESh @dﬁw@leswrgﬁmb ¢thers suchs t er m

het |yl | yl
Beampl o8 oP WRELERAE P ot @@mmﬂ erg§ JF PG o?abouﬁz-?‘éhﬁfiyﬁyly- ,
4-t hi onor phpkfembly aboht Ri1Re Db preferabBYdtont 281 MHother 3nitdbleadkfididay | -
pi perazi nyl” and 4-(3,4 ﬁydrobenzoxam nyl ). Exanpl es of substituted

het er ocycl wlkOXIerD@IUQ }wdrcm%xy OmQﬁdgﬁ(iHmWHaWhem Ydenr yhteger of peautd ny| -
[0031] Al u tomis any group or atomthat will, under the
reaction CE@@P{#%‘%@YEE’P%%\,g fromthe starting material, - thus prompting
reaction atj0@34jspeci fsﬂ;gtﬁﬁgeg_ ﬁ.%eang@fépd {;gfel% BTN RS ess

ot herwi se specified are hal ogen at nmesyl o -nit robenzen ul phonyl oxy
and t osyl oxaryls addsterp@9BRheremt dnema move (upad iabonet|3] prelﬁ@'aﬁy ulphaabmité)

That the. deb %&%«eﬁw@ﬁ@a@% by ehe e feBendting Sl B tﬁ%&%ﬁwﬁf‘?‘ﬁces
occurs and jmsicEc (ésgpﬁ.g ﬂl%mtuglﬁgl SR %hﬁdme &nal 1y

substituted al kyl y X i ncI Lfdes subs al kyl ¥ as defl ned
herein. |t whérkinbmeundenre bﬁﬂm gnymﬂhxes}gdmgmhd arelrdplaced evithra lowiet-alkykbspect to

any group containi e or nore subs tue bl ch ps are not

i nt ended t o®°Hkr ﬁ%ﬁ% léaﬁ?/gens%?ﬂlﬁ?a tm gggé@ rns that are
sterlcally | tl(%@d) h ONE2RE D ndiprRepher ent 1y
unst abl e. %QSU |tuté %@%y%?@’?ilcﬁg koxyk\/\hgﬁelﬁﬁd?he a?l(

const i tuent NE“CCﬁinﬁ(DRilt-mK“ -Sé)zNR"IO M“Sozﬂ*‘ed al kyl)). One sui tabl e
substituted al kox pal yal koxy" or. -O (optjonally substituted

‘al kyl ene) - (opt i oﬁé?ll qé%ﬁé??@%@ﬁ suhstgued) Cr-4q albgl-aryl-pepdggoarghd i ncl udes:

groups such,.as, -@C'ﬁ'ﬁ(g'l" S@Jﬁ& gl ycol ethers such as
pol yet hyl en%lgfyéol“, nd % @%@g@)@é@? ept’e X is an integer of about
2-20, preferabl R® &idot oﬁﬁdﬂﬁlly&ﬂlﬁbhlfiﬁé@CpC@hkyhlﬁryivﬁimmba@rI-5 Anot her

sui t abl e subs al koxy dr oxyal koxy or -QOCH2(CH2) YOH, where
y is an int %‘QL‘ ﬁ ﬁﬂ%’éut’f eter ‘ﬂg go%tiout 1-4.

R’ is hydrogen or CI-C4 alkyl-; .
where each optionally substituted R* group and R® group is independently
unsubstituted or substituted with one or more substituents independenily selected
from C;-C, alkyl-, aryl-, heteroaryl-, aryl-C,-C, alkyl-, heteroary!-C,-C, alkyl-,
C,-C, baloalkyl-, -OC,-C, alkyl-, -OC,-C, alkylphenyl-, -C,-C, alkyl-OH,
-0C,-C, haloalkyl-, halogen, -OH, -NH,, -C,-C, alkyl-NH,,
-N(C,-C, alkyl)(C,-C, alkyl), -NH(C,~C, alkyl), -N(C,-C, alkyl)}(C,-C, alkylphenyl),
-NH(C,-C, alkylphenyl), cyano, nitro, oxo (as a substitutent for heteroaryl), -CO,H,
-C(OYOC,-C, alkyl-, -CON(C,-C, alkyl)(C,-C, alkyl), -CONH(C,-C, alkyl), -CONH,,
-NHC(O)C,-C, alkyl), -NHC(O)(phenyT), -N(C,-C, alkyDYC(O)XC,-C, alkyl),

- -N(C,-C, alky)C(O)(phenyl), -C(O)C,-C, alkyl-, -C(0)C,-C, phenyl-,

- -C(0)C,-C, haloalkyl-, -OC(0)C,-C, alkyl-, -SO,(C,-C, alky}), -SO,(phenyl), -
SO,(C,-C, haloalkyl), -SO,NH,, -SO,NH(C,-C, alkyl), -SO,NH(pheny1), -
NHSO,(C,-C, alkyl), -NHSO,(phenyl), and -NHSO,(C,-C, haloalkyl).

[0035] Sulfanyl refers to the groups: -S-(optionally substiwted alkyl),
-S-(optionally substituted aryl), -S-(optionally substituied heteroaryl), and
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[ 0034] Substituted- alkyl-, aryl-, and heteroaryl- ref &5 ©®€%2088i vely to

al kyl -, aryl-, and heteroaryl wherein one or nore (up to about 5,
preferably up to about 3) hydrogen atons are replaced by a substituent

i ndependently selected fromthe group: -R, -OR?, - C C2 alkyl)O (as an
aryl substituent), -SR', guanidine, guanidine wherein one or nore of the

guani di ne hg%ﬁgﬁﬁgygﬁ&uﬁgﬁm@gcwﬂg a lower-al kyl group, -NRR hal ogen,
cyano, nitro, - -OCOR', OC2ZR , -OCONR'Re,  NRCCORD,

NR CC2Ra, lwmp\leR SulBoyV refEKhReroupRGETR)-H, ~S(O) optboeih substredbRC, and

het ercaryi & rtipfilly Rbyie s D ppi Ay siged Hesroadly ' v (s n
or optional Sco S(%Bﬁéﬁé]}ytﬁgstfguteﬁetéﬂo@élﬂ), zﬁid)‘-g(O) {@gg@g}sﬁbg‘ﬁmﬁmﬁ , G4

al kyl -, or het'eroaryl -C, - ogen or C, 4 al kyl -;
wher e each [6@3.‘7] onal | )Sldiowl Jrefans mdh&grcg;pmuﬁ(@m)eHRkS(@g)e(mpﬁd)mﬂy wolesbibriednt | y

St R R L R
QFLﬂSﬁéﬁ'yl St ortid: E e AR ST S Qb bttt By,

-C, -4 al kyS(OJb-IBptlomd(lly]suﬁkmatb&yﬂylc(x@) -S(@Q—I(dxyﬁc)n,ally Bhﬁsﬁtut@hﬂérb&dy}oxy) N( C c4
| kyl) (C H Cl- t

aubst ¢ ot erdGortontaisisrinie ReimevenTionty SRRy Aty sttt &1 (°°

al kyl) (G %uﬁékyl) -CONH(C, &4 al kyl), -CONH2, -NHC(O)(C; C4 al kyl),
-NHC(O)(phenyI) -N(C, &4 alkyl)C(O(C, - C4a|ky|) NC 4
al kyl ) C( O ([@Oﬁﬂiyl ), Kl(aiﬁ)r@reﬁlcaﬂylayteptable(sﬁlﬁﬁef@étq)ﬂnosgléa,-lts thaCfeR)itcfheC4

o 1 R e e G LI D~
al kyl), - NgsQR&nbemdor phﬁﬁﬂceuﬁkﬁ%é Gordét vt}ﬁh Q%H‘f&ﬂlé acil QP B2k, ﬁdllfléiﬁ&és refers

to the groups: -S-(optionally substituted al kyl), -S-(optionally
substi t ut e@hanyac)euhca@ry(a@mpt@haw@fa@hbm$a1tataad|bh@tae11d1mmyslal)ts and 12 25 OCT

2000 - (SRR RSP FIREY SN b RS S, TeTers T
inorgani¢ acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, o
phosphoric acid and the like, and those derived from organic acids such as acetic acid,
propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid,
suceinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinmamic acid,
mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid,
salicylic acid and the like.

[0039} Pharmacentically acceptable base addition salts include those
derived from inorganic bases such as sodium, potassium, lithinm, ammonium,
calcium, magnesium, iron, zinc, copper, manganese, atominum salts and the like.
Particular embodiments are the ammonium, potassium, sodium, calcivm, and
magnesium salts. Base addition salts also include those derived from
pharmaceutically acceptable organic non-toxic bases, including salts of primary,
secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as
isopropylamine, trimethylamine, diethylémine, triethylamine, tripropylamine, and
ethanolamine.

{0040] ~ Protecting group has the meaning conventionally associated with it in

organic synthesis, i.e. a group that selectively blocks one or more reactive sitesin a
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alkyl), -S(O-optionally substituted aryl); -S(O) - (optidf@ET086bstituted
heteroaryl), -S(O-(optionally substituted heterocyclyl); and
-S(O-(optionally substituted am no). [0037] Sulfonyl refers to the
groups: -S(2)-H, -S(02)-(optionally substituted alkyl), -S(02)-optionally
substituted aryl), -S(Q2)-(optionally substituted heteroaryl),

-S(02) - (opty j Ll - 5 j :

subst 1 1 Ut ecenag it eoigposliSal s Eh LR shactiomedbe AL Bifelokively

- S( A2) - ( optonamethksingubsticd maetivdsteemdanst thaythe group(da yeddilptbeeerabyved

substi tuted _heterocycl yl oxy); and - S(%)-(opt lonal |y substituted am no).
[0038] Phardfigtbeselegivereation s easnplesa s Rarjely af protesting sroaps aredisclosed. ret ai n

the biol og i f r c ! i .2 not

bi ol ogi cal %P%Jﬁﬂ‘ﬂ%?‘gg[%%%‘?&u%gﬁgﬁl 'e%%sf?p g@%@ﬁ‘?‘f%‘ﬁ@ﬁ%&? formed with
a suit abl e Beitdsies ThisdBditiandohn Wilele& Sophaleva Yot (108b), whigiciept abl e aci d
addition salts and base addition salts. Pharmaceutically acceptable acid
addi tion sdr¢sporaeidgeein hnrdergegeindis entitsi. Forexgapleca hydroxy piasesteds

nvdr ochl or ! . . ! e r Cd
phosphor ¢ S ShereFRIEARBE O uRE Piepdbiothd el fua bbb B bifiosted e s
acetic aci dyith Phpfron poi@ting gréllpy Ikéwisé Glrilnesiind Wit rétite %A mayaci d,

mal eic acid, malonic acid, succinic acid, fumaric acid, tartaric acid,
citric aci FImBahybs profected: cinnamic acid, mandelic acid, nethanesul fonic

acid, etha l;f oni c ' ' Ld.. salicylic acid and the -
like. [0033? 8 ar mace%ﬂ’%glr 5}5%(&:&@%%?%{0&8@?%@%?5%&? gﬁergc&?’ SO%iar‘?QV Bfg t hose
derived 'f r omdiavofigp@dnhé oDBSefulS Uehsalith&esl. (SnitabetsaFated 6F tHel doftipdihdsasemoni um
cal cium magnesium _iron, zinc, copper, nmanganese, alum numsalts and the
like. Par tiefpapulades asaEWersolpe phgan Ly reecqpinbienlvates iseluding) cal cium
and nagnesﬁéjﬂﬁtésal ts. Base addition salts also include those derived from
phar maceutical Ty acceptabl e organi ¢ non-toxi c bases, including salts of
primary, s[@od2idary, Kiady bfihkicamposidstiescribed betdit cdrtsin @ik Bedoidcl udi ng
naturally occurring substituted am nes, cyclic am nes_and basic_ion
exchange r SYH&elG eenters (c-g-dbxpapon towhish Ry pndBe 98 dtached whereRadiffene,
triethylam i =Tas) . tlitﬁ@ &a(ﬂ%lgg 4 tecting group . -
has t he maﬁ?ﬁ?zggﬁég%%’i%%aﬁﬁgn%oeﬁte \%\’/i.t %FOLJF%Q’ %ergd;t%é}c synt hesi s, :
i .e. a grougleredisomend fomis el ymadyl beadefined) én termeof ebsobae tickeeclintisisy,ias a 13 .

{(R)- or (S)-. The present invention is meant to include all such possible isomers,

including racemic mixtures, optically pure forms and intermediate mixtures.
Optically active' (R)~ and (S)- isomers may be prepared using chiral synthons or chiral
reagents, or resolved using conventional techniques. When the compounds described
herein contain olefinic double bonds or other centers of geometric asymmetry, and
unless specified otherwise, it is intended that the compounds include both E and Z
geometric isomers. Likewise, all tautomeric forms and rotational isomers are also
intended to be included. .

[0043] ‘When desired, the R- and S-isomers may be resolved by methods
known to those skilled in the art, for example by formation of diastereoisomeric salis
or complexes which may be separated, for example, by crystallization; via formation
of diastereoisomeric derivatives which may be sepai'ated, for example, by
crystallization, gas-liquid or liquid chromatography; selective reaction of one
enantiomer with an enantiomer-specific reagent, for example enzymatic oxidation or
reduction, followed by separation of the modified and wnmodified enantiomers; or

gas-liquid or liquid chromatography in a chiral environment, for example on a chiral
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25 OCT 2006 nultifunctional conpound such that a chenmZDCiT@886i on can be
carried out selectively on another unprotected reactive site and such that
the group can readily be renoved after the selective reaction is conplete.
A variety of protecting groups are disclosed, for exanple, in T.H G eene

and P. G %@9 RS.: . h: Is S1eS, L I ition,
John W eyl\%péﬁis%,‘mﬁéw owmfi%ﬁ&\#ﬁp%%g ?#Wgﬁ%%rat%\é H%r esf)ﬁ[egg
reference iTowill Be epprediaicd thalF@hereXiga@sied anditidhRXis coheirRAliMd andt@em i s where
at | east one of the h%édroxyl groups present in a conmpound i s protected

with a hydrdsipiqel seiy vy 9ge of Seserarationsreecdurasidasssibedabayehefurthensien ve gr oups

im | b d. [0041] .Sol h d f d
by the 1 nt aPaer SqRR B8R kP 4o il ah; ALGmniy oy PR Ca) ¢
thereof . Suinbadesahy s SatRbizbdly sMRAALSyRhesid ittt Padiver a salt

thereof are pharmaceutically acceptabl e solvates including hydrates.
[ 0042] Manyeagents, substaiss galalystas eplivbate, drdyaionveting anceremtioner totiie

asynmetric cﬁﬁenters e'e%hcthe carbon to which R and R2. are attached where
R differs HESmPS FAREPIRER gi ve rise to enantioners, diastereoners,
and other stereoisoneric fornms that may be defined, in terns of absolute

stereochem stry, as (R)- or (S)-. The present invention is nmeant to
i ncl ude al Cemphupdssel the Bré¢ssptdrventionncl udi ng racemi ¢ mixtures, optically

pure fornmns i nterngedi ate m xt yres. tically active (R) - an S) -
i soners rraﬁ@‘g“]pr epa?@& Rf%ﬁeﬁgllﬂ&’?ﬁ TRy Q%‘ftﬁ‘gﬁ’sa %lf‘sscﬂfinf’ﬁ?l("oﬁ)n@% té““’) or
resol ved usdafihe @erotitell a@ppimideednnidat eaivelER A DBhAIROSINGS ofifiRed | bed
herein contain ol efinic double bonds or other centers of geonetric

asymret ry, Taiefic kinegas Bpmbitifiegmisptiekinesios, but nototharkineging (¢ patranshert
conmpounds | L ; Z tri.e.isoners., Likew.se,.all. tautoneric
fo?pms and r%ﬁ%ﬁ% im%?é‘lﬁ% g’nhzl?qgo%%‘%m% p;ql.;%aﬁgléas 671 ﬂg‘ﬁ'ﬁgl QAR 2% 0043] When
desired, t hateRdingnd bSbo@WY Sy Bdory Sthe pakMadvdioneliiamises dBvandiagt hose

skilled in the art, for exanple by formation of diastereoisoneric salts or
conpl exes \ihpieriveBation of mitetie kingsintignctionpapses mabfpriantjon e dysaetionf vi a
formation ' ' i | vat iV ' e se at. for
exanpl e, by o GRAREE HARRY s NGl Tl 53 e dn M Al B AERE o

sel ecti ve raechiedinéntefée ievanichoire compbiindsiiesorved heredi mBidachd mitotieagent ,
for exanpl ekiggél{%}i’c oxi dati on or

particutarly human KSP. In another embodiment, the compounds
inhibit the mitotic kinesin, KSP, as well as modulating one or more of the human
mitotic kinesins selected from the group consisting of HSET (see, U.S. Patent No.
6,361,993, which is incorporated herein by reference); MCAX (see, U.S. Patent No.
6,331,424, which is incorporated herein by reference); CENP-E (see, PCT
Publication No. WO 99/13061 , which is incorporated herein by reference); Kif4 (see,
U.S. Patent No. 6,440,684, which is incorporated herein by reference); MKILP1 (see,
U.S. Patent No. 6,448,025, which is incorporated herein by reference); Kifl5 (see,
U.S. Patent No. 6,355,466, which is incorporated herein by reference); Kid (éee, U.S.
Patent No. 6,387,644, which is incorporated herein by reference); Mppl, CMKrp,
Kinl-3 (see, U.S. Patent No. 6,461,855, which is incorporated herein by reference);
Kip3a (see, PCT Publication No. WO 01/96593, which is incorporated herein by
reference); Kip3d (see, U.S. Patent No. 6,492,151, which is incorporated herein by
reference); and RabKe6.
[0045] The methods of inhibiting a mitotic kinesin comprise contacting an
inhibitor of the invention with a kinesin, particularly a human kinesin, more
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reduction, followed by separation of the nodified and wsoOdirf2oes
enantioners; or gas-liquid or [iquid chromatography in a chiral
environnment, for exanple on a chiral 14 25 OCT 2006 support, such as
silica with a bound chiral ligand or in the presence of a chiral solvent.
It will be appreciated that where the desired enantioner is converted into

anot her  clhpaficaRatly MindKBY oPfifgfibntt BR1 PARAIAheOHE, PIRGERIVARA cdgbebFbed
above, a further ste e required to |iberate the desired enantioneric

_my b L O o bl .
form Al tefhfaATHay ,o?ﬁﬁe&ﬁlﬂtxof@néiﬁﬂbmnmuyonbegymlnegmwonyatmymmtri c
synt hesi s using optical cl.ive .reagents trates,. catal ystss or
sol vent s, 8?“‘8@’ 5@%@%4‘%@8&%8 diss F%%Emﬁgi?ﬁémt&sn@,dlegﬁags Rric
transfornard'g%te({;onpounds of the Present Invention [0044] The present
i

invention is rected to a class of novel conpounds, that can be descri bed
as pyrin difd@A6d deri Veipressyt inventioapeovidésiibhibers of initotie kitresimria  nitotic

ki nesins. By inhibiting mtotic¢ kinesins ut not other kinesins (e.qg.,
ranspori  PREBGH RSP 418 sapscially SurhmaR s O eumieat oy LpATar pRoREIth | s
acconpl i shegm WMig:6lifRRkion Mhe gslmg-&rlgge, Qi RIS g ABhIDEbed Rl esent

invention capitalizes on the fin [ perturbation of mtotic Idnesin
function caasdiffornl theirmelectvitycanddys haeddo ivest dideaseasiaf otlhdargpohifttaion,
frequently.resulting in.cell cycle arrest and cell. death. According to one
embodi ment B huﬂygﬁwﬁ# t"t‘:’%@c Mﬂi@?sd@é@%l?%%&aﬁéqcé}yﬁwgﬁt t he
mtotic kiiﬁﬁﬁh@diéﬁ&f’ers,@&déai&Hb@&}symﬁ%‘i@%u%;ﬁm,' n anot her enbodi ment, the
conpounds inhibit the mtotic kinesin, KSP, as well as nodul ati ng one or
nmore of thd0®dlan niAwbidingly the presesahentionrdlatestotthethgdsozmployingi st i ng of
HSET (see, U.S. Patent Ngg 361,993, which is incorporated herein by

r ef er ence) :CONBRIRPSIEFesqyted byEgramla Ry’ 6,331, 424, which is i ncor porat ed
“herein by reference); CENP-E (see, PCT Publication No. WO 99/13061 , which
is incorporated herein by reference); Kif4 (see, U S. Patent No.

6, 440,684, which i's incorporated hereijh by reference); MLPI (see, US.
Patent No. 6,448,025, which is incorpdfated herein by reference); Kifl 5
(see, U S Patent No. 6, 355, 468¢ ! 's/r'ﬁcorporat_ed herei n by
reference); "Kid (see, U'S:  Patent JNo. 6,887,644, which is incorporated
herein by reference); Mpl, CWrp, [jKinl-B (‘Bee, U S. Patent No. 6,461, 855,
which is incorporated herein by_t ‘ . 'FE?Sa (see, PCT Publication
No. WO 01/96593, which is incorB‘brat ed" her ei by o

D5

R3

Formulal

wherein:

R, is chosen from hydrogen, optionally substituted alkyl-, optionally
substituted aryl-, optionally substituted aralkyl-, 6ptionaily substituted heteroaryl-,
and optionally substituted heteroaralkyl-;

R, and R,’ are independently chosen from hydfo gen, opﬁoﬁally substituted
alkyl-, optionally substituted aryl-, optionally substituted aralkyl-, optionaily ,
substituted heteroaryl-, and optionally substituted heteroaralkyl-; or R, and R, taken
together form an optionally substituted 3- to 7-membered ring;

R, is selected from the group consisting of optionally substituted imidazolyl-,

_ opﬁonally substituted imidazolinyl-, -NHR; -NR)(COR,); -NR)(SO,R,,); and —
NRHCHR); '

R, is chosen from hydrogen, optionally substituted alkyl-, optionally

substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaralkyl-,
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reference); Kip3d (see, U S Patent No. 6,492,151, whi 26 O€Ti2006r por at ed
herein by reference); and RabK6. [0045] The nethods of inhibiting a
mtotic kinesin conprise contacting an inhibitor of the invention with a
ki nesin, particularly a human kinesin, nore 15 25 OCT 2006 particularly,
human KSP or fragnments and variants thereof. The inhibition can be of the
ATP hydr ol mdsptﬁmtallyigﬁugtimted}tb@er&%%mi;nesi n and/or the mtotic spindle
formation activity, such that the mtotic spindles are disrupted. Meiotic

spi ndl es may al Beitrhoset fsornhydewgep,optienaliphubgitatcd alkylnopienaly provi des
inhibitors qof .mtotic kinesins, J. par.ticul ar P _and especial |l.y human
KSP, for tﬁ%spué%f% it OP%nghh%%Paiéﬁ%eda%@%XﬁaﬁP@an { S@@qﬁqﬁ B ¥ar at i on.
The conpoupggenafig Btk PRSteRaAINRL, RODSatlERGINHISd herein can differ in
their selectivity and are used to treat diseases of cellular proliferation,

i ncl udi ng, but Retiskhosen font optivaabie sybstigybet gkdsioptipnalystubstiteied andar di ac
hypertrophy, . i i sorders, fungal disorders and.inflanmmtion. [00471
Accor di ngl éph?%@%wmit PB‘H"I%@V&?%@ tﬁfﬁgﬁq‘?ﬁﬁgﬁ 8%‘]’@?@ conpounds
repr esent edui¥infred Hetbdakilkyl, aRPRRINERZ R0 Ra R3 Fornula | wherein: R is
chosen from hydrogen, optionally substituted alkyl-, optionally

substituted aryRy,ischesen daim hydrapet, optivredly anbstityted alkghs optivablly substit ut ed
het eroaryl -,. .and,optionally sybstituyte et er oay al .-, R _.and ' are

i ndependen ts\ﬂi/mgp‘c‘j% %‘& Lf ?Qr%‘r?lnﬂ%ﬂ F‘gﬁﬁh}te ?f?ﬂ%’ \E‘ afh §‘MSLHF%§1"*%PWE ,
optional I'y ;34 Bstiddall 8bsAtiba hetohtRal;| y substituted aral kyl -, optionally
substituted heteroaryl-, and optional 'y substituted heteroaral kyl-; or R2

and R2' taken R;ischosen from optionally substituted alkyl-, optionally substituted aryl-,

optionally substituted aralkyl-, optionally substituted heteroaryl-, and optionally
' substituted heteroaralkyl-; |

Ry, 18 choseﬁ from hydrogen, optionally substituted alkyl-, optionally
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaryi-,
and optionally substituted heteroaratkyl-; and '

R, and R are independently chosen from hydrogen, optionally substituted
alkyl-, optionally substituted alkoxy, halogen, hydroxyl-, nitro, cyano, dialkylamino,
alkylsulfonyl-, alkylsulfonamido, alkylsulfanyl-, catboxyalkyl-, carboxamido,
aminocarbonyl-, optionally substituted aryl-, optionally substituted aralkyl-,
optionally substituted heteroaraikyl and optionally substituted heteroaryl-; or R, and
R; taken together with the carbons to which they are attached form an optionally
substituied 5-, 6- or 7-membered aliphatic carbocyclic ring;

including single stereoisomers and mixtures of sterecoisomers;

a pharmaceutically acceptable salt of a compound of Formula I;

a pharmaceutically acceptable solvate of a compound of FormulaI;

or a pharmaceutically acceptable solvate of a pharmaceutically acceptable salt
of a compound of Formula I. In a particular embodiment, the stereogenic center to
which R, and R,, are attached is of the R configuration.

Nomenclature

[0048] The compounds of Formula I can be named and numbered in the

manner (€.g., using AutoNom version 2.1 in ISIS-DRAW or ChemDraw) described
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together forman optionally substituted 3- to 7-nenber &b OCH@IOR3 i s

sel ected fromthe group consisting of optionally substituted i m dazolyl -,
optionally substituted i mdazolinyl-, NHRG6; -N(R6)(COR7);- N R6)(SQ®2R33; and
- N(R6) (CH2R7.); R6 is chosen from hydrogen, optionally substituted al kyl -,

optionally substituted aryl-, optionally substituted aral kyl-, optionally
subst i t ut edbd¢lew e Fomexdninle,the cabp@®mdOCT 2006 and optional |y substituted

het erocyclyl-; R7 is chosen from hydrogen, optionally substituted al kyl -,
optionally substituted aryl-, optionally substituted aral kyl-, optionally
substituted heteroaryl-, optionally 3gtituted heteroaral kyl -, R8O and
R14-NH; R7a is chosen from opti onal pptituted al kyl -, optionally
substituted aryl-, optionally subst aral kyl -, optionally substituted

heteroaryl -, optionally substituted L groar al kyl-, and R'"-NH; R b is
chosen from hydrogen, optionally uted al kyl -, optionally
substituted aryl-, optionally subfgtituted aral kyl-, optionally substituted
het eroaryl -, and optionally subsij d heteroaral kyl-; R is chosen from

optionally substituted al kyl -, goptiowal |y gsubstituted aryl-, optionally
substituted aral kyl -, optional ||y subgtituted heteroaryl-, and optionally
substituted heteroaralkyl -; i's sen_tLom hydrogen, optionally
substituted al kyl -, optionat¢Ty i yl -, optionally substituted
aral kyl -, optionally substituted heterogaryl-, and optionally substituted
het er oaral kyl -; and R4 and R areod nhdepepden chgsen from hydrogen,
optionally substituted alkyl-, optrg a?FVV§ﬁt§T$(8ted al. koxy, hal ogen,
hydroxyl -, nitro, cyano, dialkylam ng¢, --al kyl sul foyl -, al kyl sul fonam do,

~al kyl sul fanyl -, carboxyal |l cyl -, carb&xam do, am nocarbonyl-, optionally
substituted aryl-, optionally sub.’/> ed aral kyl -, optionally substituted

het eroaral kyl and optionally subs
together with the carbons to which are attached forman optionally
substituted 5-, 6- or 7-nenbered al Mphatic carbocyclic ring; including -
singl e stercoi somers and m xtures of [stereoi soners;

gl heteroaryl-; or R4 and R5 taken

i.e., the compound according to Formula I where R, is benzyl-, R, is propyl {ori -
propyl), R, is hydrogen; R, is ~N(R(COR,); R, is methyl-; R5 is hydrogen; Ry is
aminopropyl-~; and R, is p-tolyl can be named N-(3-amino-propy!)-N-{1-(1-benzyl-4-
methyl—(i—-oxo-1,'6-dihydro-pyrhnidin—Z-yl)—Z-methyl—propy1]~4—methyl—benzamide.
[0049] | Likewise, the compound

i.e., the compound according to Formula I where R, is benzyl-, R, is ethyl-, R,. is

i8




a pharmaceutically acceptable salt of a conpound of For2&@GT 200G

phar maceutical |y acceptabl e solvate of a conpound of Forrmula I; or a
- pharmaceutically acceptabl e solvate of a pharmaceutically acceptable salt
of a compound of Formula I. In a particular enbodinment, the stereogenic

center to which R and R . are attached is of the R configuration.

Nonencl at uhpdrogﬁﬁ%]ls Fisstinnebiotdas]y0f; af® Ryuh@RL aedydigen 2pEBe Adfled3ber ed
in the ner &&% usi ng.AutoNom version 2.1 in | SI'S-DRAW or ChenDr aw)
descri bed 2 srsleyl-ividasol- 1-Brorensd k3 Hepyriohiding fopound: ON N O M *
INHZ i.e conpound a o Formula | where R is benzyl-, R2is
pr opyl (or [dd%ﬁ] propyl), Rgﬁgggmﬁ%dogen R3 is N(R6)(COR,); R4 is nethyl-;
R is hydrogen, R is amnopropyl-; and R7 is p-tolyl can be naned
N-(3-am no-propyl)-N-[1-(1 benzyl-4 nethyl-6-oxo-1;

-6-di hydro-pyrim di n-2-yl)-2-nethyl -prep 4- et hyl - benzam de. [ 0049]

Li kewi se, the compound 0 9 N N N \\ e., the conpound according to
Formula | where R, is benzyl-, RZ is]| , R2. is 18 25 OCT 2006
hydrogen; R3 is substituted im dagoly and R4 and R5 are hydrogen can be
named 3- benzyl -2-[1-(2-met hyl -i midazol -{1-yl) - propyl]-3H pyri m di n-4-one.

[ 0050] The conpound

i.e., the compound according to Formula I where R, is benzyl-, R, is 1—propy1— R, 1s
hydrogen; R; is ~N(R)(COR,); Ry is aminopropyl-; R, is p-tolyl-; and R and Ry,
together with the carbons to which they are bound, form a 6-membered carbocyclic
ring can be named N-(3-amino-propy!)-N-{1-(3-benzyl-4-oxo-3,4,5,6,7,8-hexahydro-
quinazolin-2-y1)-2-methyl-propyl]-4-methyl-benzamide.

Synthetic Reaction Parameters

[0051] The compounds of Formula I can be prepared by following the
procedures described with reference to the Reaction Schemes below.

[6052] Unless specified otherwise, the terms "solvent”, “inert organic solvent"
or "inert solvent" mean a solvent inert under the conditions of the reaction being
described in conjunction therewith {including, for example, benzene, toluene,
acetonitrile, tetrahydrofuran ("THF"), dimethylformamide ("DMF"), chloroform,
methylene chloride (or dichloromethane), diethyl ether, methanol, pyridine and the
like]. Unless specified to the contrary, the solvents used in the reactions of the present
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09 NN ON-NHz i.e., the conpound according to FormRsOCTEABGe Rl is
benzyl-, R2 is i-propyl-, R2. is hydrogen; R3 is -N(R6)(COR7); R6 is

am nopropyl-; R7 is p-tolyl-; and R4 and R5, together with the carbons to
whi.ch they are bound, forma 6-nmenbered carbocyclic ring can be naned

N- (13- am no: pr 3-.benz I-4 oxo-3, 4,5, 6, 7, 8- hexahydr o-

qui nazol i nmg' @;{)‘%{1%‘ h%f'ltrh %mﬁ’}?é YEe4- et hyI benzam de. Synthetic Reaction
Par anet er s 1] Th | owi ng
the pr ocezﬂjrgg dESCI‘q‘I% g vmtﬁtr% re erag&ﬂg aqgh?@g@ ea(I:étﬁ:Egog g%étsaft el ow.

[ 0052] Unl ﬁﬂﬁti@cp@tgjtodﬂmgtm&umoa&o tHehiesitet volurne (il.aLeli0%). " i nert or gani c

solvent" or "inert solvent" mean_a solvent inert under the condjtions of
the reacti 6458k ng évég%nqr@e%ﬁtqrw%ﬂ?%h@ Beids ma@bé@rw%bycqoaamnﬂr or

i ot hy  ofnary atich Bpgtdes, BF RS M rd PR BBy depdil
di chl or onetdyatred carﬂbﬁjrﬁwdcuﬁwmlthe dppidpriacy allcml,lg@hﬂﬁllﬁﬁﬁﬂdrfa&dld i ke]. Unless

specified to the contrary, the solvents used in the reactions of the
present 19 comliggms. @d@@ls%ﬁm@iﬁﬁmﬁb&@mﬁr@r%ﬂt&%w@@&m@@m[0053] The

Functi on. Bealis bR bk o8 biopnElaRlrp BB D AL H oo,

[0054] In gaﬂ%ﬂi the& ?pﬁipﬁaﬁfanﬁﬁé bﬂteyﬂaneelqua ﬂﬁ,veﬁ@ﬂqbestami@nrasdnwh 1
conventional esteri |cat|on procedures for exanple al kyl esters may be

prepared bystereldhe agjdimpry be e W%Wﬁ??@‘@lﬁ e fquired maridgspr opri at e
al kanol , %Eﬁ&&hg%??%%ﬁceaq% %t(qu f u&nf%Il g&% ﬁ%ceﬁpe Qe 0B inP e
prepared USFRG CONVYERET ORAl AM dx |on proced or ~exanpl e anm des may

be prepar edehyhddi@el.ein.oin1ACE1Ba(ed 7 ada.ﬂsoxt.d groupSingdy BE photédied /plicapri ate
amne. Alternatively, a |lower-al kyl ester such as a nmethyl ester of the

aci d may béstersetr sgamplemethykasiore Whichsstoys way ﬁ@rfipétfdlaﬂléﬂﬂﬂ?ﬁ’f@élsmg
optional | y oh R, Bi6EAN:Scedfirds! bbbl WilaHaed: E%Jeﬂﬂg’@rﬁéﬁ?ﬁﬂ&ﬂﬁsdur €

described in
carboxyl is to use aqueous lithium hydroxide.

LO-L

[0055] The salts and solvates of the compounds mentioned herein may as
‘tequired be produced by methods conventional in the art. For example, if an inventive
compound is an acid, a desired base addition salt can be prepared by treatment of the
free acid with an inorganic or organic base, such as an amine (primary, secondary, or
tertiary); an alkali metal or alkaline earth metal hydroxide; or the like. Hlustrative
examples of suitable salis include organic salts derived from amino acids such as -
glycine and arginine; ammonia; primary, secondary, and tertiary amines; such as
ethylenediamine, and cyclic amines, such as cyclohexylamine, piperidine,
morpholine, and piperazine; as well as inorganic salis derived from sodium, calcium,
potassium, magnesinm, manganese, iron, copper, Zinc, aluminum,_and lithium.
[0056] If a compound is a base, a desired acid addition salf may be prepared
by any suitable method known in the art, including treatment of the free base with an
inorganic acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the like, or with an organic acid, such as acetic acid, maleic acid,
succinic acid, maﬁde]ic acid, fumaric acid, malonic acid, pyruvic acid, oxalic acid,
glycolic acid, salicylic acid, pyranosidy! acid, such as glucuronic acid or galacturonic
acid, alpha-hydroxy acid, such as citric acid or tartaric acid, amino acid, such as

aspartic acid or glutamic acid, aromatic acid, such as benzoic acid or cinnamic acid,
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Tetrahedron Lett. 49,4171-4173, (1977). Carboxyl group25@gbe0ps ot ected as
al kyl esters, for exanple nethyl esters, which esters may be prepared and
renmoved using conventional procedures, one convenient nethod for
converting carbonethoxy to carboxyl is to use aqueous |ithium hydroxide.
[0055] The salts and sol vates of the conpounds nentioned herein nmay as
required beulforiclaciddsubly asptdioassdfnnentid anethahasulithde asitl, cthaiesigfoaiml e, if an
i nventive %gnggﬁgghis an acid, a desired base addition salt can be
prepared b#fr # of the free acid with an inorganic or organic base,

such as an e (pri L Lary) . al kali metal or
al kal i ne eg@ﬁ]ﬁ' net al E%%&ﬁﬁ g@?ﬁgg%ﬁe&lﬂﬁ%o%ﬁqﬁﬂg%"?’daﬁpweh%{?grrpI es of
sui t abl e sdbgcsibedbérsibecanbg affected af 8ird@BVAY duitahls 88PaRRioACir $erifidonas
glycine and arginineg, anmonia; prinmary, secondary, and tertiary am nes,
such as ePHreaHEsH for exaapley/iiation, Axtractions gristaliizatigw cobvexy | ani ne,

pi peri di ne i . | perazine: as. | as inorganic salts derived
from sodi uﬁ]moé%&%%;nﬁw&%%@grsl ﬁ]ﬁaﬁéﬁ@ ioﬁﬂz‘l&ff&ﬁaﬁﬂgg@? O%Fa@hY’ %B8pper, zinc,
al unmi num  aouibiniatibn ofthefe}b6ddutes. SpecIfi AUREaiSnsdIRAHA e depdfsibh af aci d

addition salt nmay be prepared by any suitable nethod known in the art,
i ncl udi ng iﬁf’iaéwm?ceéﬂrﬁs R be kas WarcEeroncetio the examplagdwiainbedovd Howrykr,as

hydr ochl or i r I C .aGi sul furic_aci nitric, acid,

phosphor i cbglg? gﬁ]ﬂg%%% %ﬁgﬁ{’t?({?eor I%Oﬁa@jnt Wo‘é#“ﬁ?sgcﬁﬂi %tddQB{SS’, al§‘?1‘8‘h“§g' acetic
acid, maleic acid, succinic acid, mandelic acid, finnaric acid, malonic
acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid,

pyranosi dyl acid, such asSygthesisofthe Copinounds ghForm ic acid,

al pha- hydroxy acid, such as citric acid or tartaric acid, am no acid, such
as asp attic acid or glutamic acid, aromatic acid, such as benzoic acid or
cinnam ¢ a0GF8] 20 2TheCimPoals of Fofatiad cas be prepefdd byFoRowiigdanesul f oni c
aci d, nethanesyl foni.c acid, ethanesulfonic acid, or the like. [0057]

| Sol ati on RFRFCHHFS f"’l“gle{f’ eERCH 0 the Beadigrorrhemenhelownt er nedi ates  descri bed
herein can be effected, if desired, by any suitable separation or
purification procedure such as, for exanple, filtration, extraction,
crystal | i zBriefMescdption Of Reactiod Schiapésy, t hi n-1 ayer chromat ogr aphy or

t hi ck-1 ayer omat ogy aphy,.or a_ conbinatign of these procedures, Specific
illustrati,é‘?fgaif Sui TeAruPnSehema 1 ilipsieaies syp 555 0f emprwids @ Fesnlah be had
by ref erenme}@nkggwb@m?ﬁerei nbel ow. However, .

[0060] Reaction Scheme 2 illustrates a synthesis of compounds of Formula
205 which are usefil as intermediates in the synthesis of compounds of Formula I
[0061] Reaction Scheme 3 illustrates a synthesis of compounds of Formula I
wherein R, is -NR)(SO,R.,.).

[0062] Reaction Scheme 4 illustrates a synthesis of compounds of Formula I
wherein R, is ~NR)CH,R,).

[0063] Reaction Scheme 5 illustrates a synthesis of compounds of Formula I

wherein R, is optionally substituted imidazolyl-.

[0064] Reaction Scheme 6 illustrates an alternative synthesis of cdmpou:nds of
Formula [ wherein R, is optionally substituted imidazolyl-,

[0065] Reaction Scheme 7 illustrates a synthesis of compounds of Formula I
wherein R is optionally substituted imidazolinyl-.

[0066] Reaction Scheme 8 illustrates an alternative synthesis of compounds of
Formula I wherein R, is optionally substituted imidazolinyl-.

[0067] Reaction Scheme 9 illustrates a synthesis of compounds of Formula
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ot her equival ent separation or isolation procedures carf®@¢T@808se, also be
used. Synthesis of the Conpounds of Fornula | [0058] The conpounds of
Formula | can be prepared by following the procedures with reference to
the Reaction Schenes below. Brief Description O Reaction Schenes [0059]
Reaction Schene 1 illustrates synthesis of conpounds of Fornula | wherein
R3 i s N(R6)30@GHMrh afedBehl aRetrinedinteSdinthewyRthedis oSdongicesidaocfFortiaésl. s of
conmpounds of FqQrnul a _ 205 ich are useful as internmediates_ in the

synt hesi s df'ﬂ@?ﬁnpound%%&?lor\gg?hﬁa}eafq illustygiopan altenpdive syntbesietcomoPRdsst r at es

t hesi : ' 0062
Reast i on SaSaE R AR e NREAL b cr PGS o iyhfrth BPduaptifror L 000
wherei n R3 FagniN{AB) (CH2R7,). [0063] Reaction Schenme 5 illustrates a

synt hesi s of conpounds of Formula | wherein R3 is optionally substituted
i m dazol yl -100§¥o64] RReactippiclsamehbillsirptes s symhess o omposnpdiatifpanslant hesi s

of conpoun f o1 ' | ' |

i m dazol yl dﬁo?dg%g?%gﬂ %S\rllm%éﬁé&n%‘%;]#ﬁe%%ﬂ}lg{i%é%%’%h%éﬁ&%ﬂ%%mounds
of Fornul a [p076her ei NREZtibs SelmO T2 uirsidh 8 kirthdstchficohhaasdd ihHormula0066]
Reaction Schene 8 illustrates an aJternative synthesis of conpounds of

Formul a | wSBeyhicirarejuseighey ipkampdiatag i thersypibasis of enappaunds pf Forpodml 1

Reacti on. Sc 9 ill . eS| f 0 0 1 25
ooT 2006 SR hi ch o i8S s YT HERMEN R iR BB R
conpounds ofhdreirry i8 {(CONKLASICNReact i on Schene 10 illustrates an
alternative s¥nt hesi s_of conpounds _of Formula 907 which are useful as

F

i nt er nedi at @872 t he ByartipaSrhemne 14 Hhstaiss 8 spathestopfirompounds offsgpukeact i on

Sch 11 i . ' . tch
dserul as | HOS A S Refut Y RS aRleo iR IRIARAR b1 CORBY s o PRATLC" 5650,
Reaction Scleens] 12 i | RusticaSeherae $Y iihivaaies acinthesipotvoaspaahdsef Fotinala 1203

which are useful as internedjates jn the synthesis of conpounds of Fornul a
| 1505 which are useful as Intermediates in the synthesis of compounds of Formulal. * .

[0074] Reaction Scheme 16 illustrates a synthesis of compounds of Formula
1605 which are useful as intermediates in the synthesis of compounds of Formula I
[0075] Reaction Scheme 17 illustrates a synthesis of compounds of Formula I
wherein R; is bromo or phenyl. N |
[0076] Reaction Scheme 18 illustrates a synthesis of compounds of Formula I
wherein Ry is ~-CN or -(CH,)NH(CO)CH..

[0077] Reaction Scheme 19 illustrates synthesis of compounds of Formula I
wherein R, is -NR)}COR,) and R, is —OR,,. |
[0078] Reaction Scheme 20 illustrates a synthesis of compounds of Formula I
wherein R, is -N(R)(COR,) and R, is ~-NHR, ..

[0079] Reaction Scheme 21 illustrates a synthesis of compounds of Formula
2103 which are useful as intermediates in the synthesis of compounds of Formula I.
[0080] . Reaction Scheme 22 illustrates a synthesis of compounds of Formula
2205 which are useful as intermediates in the synthesis of compounds of Formula L.
0081} Reaction Scheme 23 illustrates a synthesis of compounds of Formula
2305 which are useful as intermediates in the synthesis of compounds of Formula I.
[0082] = Reaction Scheme 24 illustrates a synthesis of compounds of Formula I
wherein R, is -N{R)(COR,).

[0083] Reaction Scheme 235 illustrates a synthesis of compounds of Formula I
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[0071] Reaction Scheme 13 illustrates a synthesis of cotp8fAd908f Fornula I
wherein R4 is -(CONH2 or -CN. [0072] Reaction Schene 14 illustrates a
synt hesi s of conpounds of Formula 1405 which are useful as internediates
in the synthesis of conmpounds of Forrmula I. [0073] Reaction Schene 15
illustrates a synthesis of conpounds of Forrmula 1505 which are useful as

i nt ermedi i N the ks of conmpounds of Fornmula I. [0074] Reaction
Schene 16%@%&@&#& elg%%ﬁﬂéﬁ’h'esi s of conpounds of Fornula 1605 which are

useful as [oosgr medi aRestibh SERgSYOIREEEs A alePinioy Bpsthedis fidomtoands [ 0075]
Reaction Schene 17 illustrates a synthesis of conpounds of Fornula I .

wher ei n R50f BorpudarbwhereintReiy optiqnally sibstibred ingdazgtinghe 18 illustrates a
synt hesi s npoungs_ of nul a, | erein, R5 is - or (CH2) N ) CH3.
0077 Reabl0BSh 5o hoReecon SRR 7 bt & Aoty sudhielt bR PR &
wher ei n R, FhinuiNV&E¥sH R 2R dpfdndlly subfitated ARi6@kolfReact i on Schenme 20
illustrates a synthesis of conpounds of Fornula | wherein R3 is

N( R6) ( COR7J0086H R7 i BeadtimaSchdmad2®illvmbrates & yntBisiscoficonpouhdaefifaamala In

synt hesi s of conpounds of FEornul 103 which are useful as internedi ates
in the syn?‘%‘@’?ﬁ@b’lﬁa@é) 8%?:%@‘%“%‘85%‘%&@“9-[ 0080] . Reaction Schene 22
illustrates a synthesis of conpounds of Fornula 2205 which are useful as

internediates in the synthesis of conpounds of Forrmula I. [0081] Reaction
Schene 23 BStirtimgrMatesials synt hesi s of conpounds of Fornula 2305 which are

useful as internedi ates inp the nt hesj f canmpounds of . Eor al. [0082]

React i on S(l[,! ST 24 i | GQPV%BBg S@%\%‘ﬁﬁ‘i@ﬁ{o %?I%g%?%g‘lﬁ’d@a 1)4:1 %P@e{

wher ei n R3réa%tan’rﬂ(%é&rﬁi%ﬁaﬂy[&ﬁ%he,%@%ﬁﬂérﬁQ\l&%l?@ﬁerﬁﬁal CoMpimyat es a

synt hesi s of conpounds of Fornul a | 2 25 OCT 2006 wherein R3 is

N( R6) ( COR7 Milyaded) WRentay beire@die peepasdibiyl thesershilled im fhepdrt esigmednpmonlynt hesi s
of conpounds_, of .Forymul a | rein R3 is optionally substituted

i m dazol i nﬁmpﬂcﬁ'ﬁggi'n%&lia%\l\@@%ne 27 illustrates an alternative synthesis.
of conmpound of Formula | wherein R3 is optionally substituted im dazolyl-.

Reaction Scheme 1
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[ 0086] Reaction Schenme 28 illustrates a synthesis of ca#@Gha80ef Fornul a |
wherein R5 is an optionally substituted am no group. Starting Materials

[ 0087] The optionally substituted (3-keto am des of Fornula 101 and the
other reactants are commercially available, e.g., fromAldrich Chem cal
Company, M I waukeg, W or may be readily prepared by those skilled in the
art using comonly|l enplpyed synthetic nethod eaction Schene 1 23
25 OCT 2006 O O ep 1 R4SERP R4 NHZ 103 0 OR R R2
NH 103 + Et0 S NHPG/ R2 4 0 1 R, N 105 Step 3 |
RIOR2 R4 NI106NHPG O Rs MK 106 Step 4R§~N NH,

01  Rs Re 103
o)
0
Ry Re
Rz
103 + EtO Step?. i R,
> 2
. R
NHPG R; N/ 2
0 ' 105 NHPG
R R
5 N / 1
105 53 Ry
_z R,
Ry N
106 NHPG
0
R R
Step 4 ) N
. 2
_Z Ro
Ry N
197 NH,
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07 NH2 24 25 OCT 2006 0 Rs R, 107 Step 5 NS0OGP 200§ N 109 HNC
R 109 Step 6 _ ( NRZRR Ry N110 0 NRe R7T 0 R5 R 110
Rp R2 Rg 111 ON\ Rs R7 Preparation of Forrmula 103

o
Step 5 . N/R?
107 2RO Ry
/ R,
Rq N
109 HN
\Re

0
R\)l\
109 _Stps /L
R N

\

5
4

0

R
b
R,
Rp
N
Rg

110
b
Ry
0
Rs Ry
~
Step 7 N
110 Ry
/ Ry
R4 N
111 g N
\Rs
Ry
Preparation of Formula 103
[0088] Referring to Reaction Scheme 1, Step 1, a mixture of an optionally

- substituted acetoacetarmnide (the compound of Formula 101) or an acetoacetate ester in
an inert organic solvent (such as xylenes) is added to a flask equipped with a dry-ice
reflux condenser. The resulting mixture is heated to reflux and purged continuously
with gaseous ammonia for about 3 hours, and then cooled to room temperature. The
reaction mixture is filiered and the filtrate is concentrated under reduced pressure. The
optionally substituted f-aminocrotonamide (the compound of Formula 103) is isolated
and purified.

25




[ 00881 Referring to Reaction Schene 1, Step 1, a m xtur25 ©CTa2006pti onal ly
substituted acetoacetam de (the conpound of Formula 101) or an acetoacetate
ester in an inert organic solvent (such as xylenes) is added to a flask
equi pped with a dry-ice reflux condenser. The resulting m xture is heated
to reflux and purged continuously wth gaseous ammoni a for about 3 hours,
and then cooled to roomtenperature. The reaction mxture is filtered and
the filtrate is concentrated under reduced pressure. The optionally

subst i t ut e@®rppamkionad Tormmiaidfe (t he conpound of Formula 103) is isolated

and purifi 5 25 2006 _Preparation of Forpula 105 [ 008 Ref erring
to Reacti oﬁg%%qﬁerre 1%%‘?‘@‘33@1@%@%59&3%&%@%& gu‘?ﬁéfwne "?pcﬁ?fgiﬂ@i s added
to a m xtur : l4i : referably
about 1. 1 CagRefls SO At Rl B F ol IR 109 b SXRBT Sl Py (o
conpound of(pdeferably abdfidl. 1 equifAerad)|of awhizatdy pradecéddphdgnimoidid estés(a i s Boc)
in ethanol. The resulting solution is heated at reflux for_several hours.

The pr oducteompouns,of Fergpwp Hd, preferablywherein protecding Luoum, 8, BoQimi f i ed.
P ti i f1] St 3,
Lo h S0l ut angk CHEReRuhPedilols nRELEA Rl kg SrRGIA S0 Rade £ P 00

such as di gyanddinenadfPehraila 1055 &cisslatedm6d pudbied, about 1.2 equival ents) of
lithium hydride, while maintaining room tenperature. The resulting
suspension is stirred for about 15 mnutes, followed by addition of a

slight exc e 1.1 equivalents) of a conpound having the
%ﬁ%%f”}ﬁg Jﬂ%ﬁnﬁ&’ P64

structure rein I's"a leaving group, preferably a tosylate and R

is as defijoggbjabove. RdbgingaaRehdionBckeme ¢, Step Beft £eblaion 6fd ux for about
20-24 hours. The, product, ~a_ pyrimdinone of Formula 106, is isolated and

purified. MYEFHARCEPSAL Beropds 19 i ajeptar eprotic seleend spches diexauedeaddsd aschene 1,

Step 4, th j ' @5\}}5] : 1 Of ,gg,-ban-lﬁg@ '

renoved. FgerX egegf gﬁ% Eer?h?%g%lﬂgb#% [ oné]{(ﬁ) %hﬁg{ﬁﬁ d'ldgfo“rrllgﬁtr) or muf 1(;160%(].)6

wher ei n t hdempenaturar thensultigg guspaisiors, stirsd Barabbut B mixaltes; follapredbiyc sol vent
such as dichl.oronet hane is added trif] uoroaceti¢ aci whi | e i.nt ai ni ng

" the tenper aﬁpmlpﬂﬁ axisht e)f@@fs%mgfrﬁféw Pyt SBRYAITHR q% qoRmued Aviag ot

the structure R -X wherein X is 2 leaving group, preferably a tosylate and R, is as

defined above. The reaction mixture is heated at reflux for about 20-24 hours. The

product, a pyrimidinone of Formula 106, is isolated and purified.

Preparation of Formula 107

[0091] Referring to Reaction Scheme 1, Step 4, the amino protecting group of
a compound of Formula 106 is removed. For example, to a solution of a
pyrimidinone of Formula 106 wherein the amino protecting group, PG, isBocina
polar, aprotic solvent such as dichloromethane is added trifluoroacetic acid, while
maintaining the temperature at about 0°C. The resulting solution is then stirred at
room temperature for one hour and concenirated i vacuo. The product, a compound.
of Formula 107, is isolated and used in the next step without further purification. One
of skill in the art will readily appreciate that the removal of other protecting groups
can be accomplished using conditions known in the art. See, e.g., Greens, et al.

Supra.

Preparation of Formuia 109

[0092] - Referring to Reaction Scheme 1, Step 5, to a solution of a

26




roomtenperature for one hour and concentrated in vacudb QGeE 280educt, a
conpound. of Fornula 107, is isolated and used in the next step w thout

further purification. One of skill in the art will readily appreciate that
the renoval of. other protecting groups can be acconplished using
conditions known in the art. See, e.g., Geene, et al. supra. Preparation

of Formul - g i ' sol ution
of a 26 %W‘%%?f@@hﬂg? %oéndeae‘(ﬁ)eg %%%S%}Sgé:W?%m%%@gﬁe@dl ng)g 2‘? vely a
slight excegsahivabng)abhyaldegde cofapﬂsiﬁ?Mﬁ.\(ﬂé.,eilé@pdmhdmmgmmﬁoﬁpri si ng
R6, (i.e.,_a conpound having the fornmula _ _R6.CHO where R6, CH2- is

~equi val ent Re6HR Whare B HLs isequivelsat iR cmgdFaieassiessriped abpyepidéeed precur sor

to such a substi a3 - Qr opyla - ga ' | -

cster) andol el A e do el e GRY 0 R PR S Beb s i ptti

resul ting estbrybnd 8 réduchis dob@Guélis SHANRK &iac&@iéi&roﬂj}ﬂﬁd@f’ﬁiﬁt@&ulﬁﬁg

pyri m di none of Fornul a 169, is isolated an purified. Preparation of

For mul a 11oufiprosptimed &rspyryalthourse ddweipsedust havamidingeef Bomuds 0% uti on of
a pyrimdinone of. Forqiul a 109 and an am ne base such as

dii sopropyilsé’?aﬁiﬂ%}%% % a pol ar, aprotic solvent such as dichl oronet hane
I s added an R7 acyl chloride (such as d-C(O-R7 where R7 is as descri bed
above). The resulting solution is stared under nitrogen at room

t enper at ur é’l‘ﬂlﬂfasl@n@g&bl‘mlar}slﬂ The product, a pyrimdinone of Fornula 110,

Is isolate purifjed. Preparati of nmu I 1.1 [0Q94] Optionally,
any prot epﬁ@g?groupgei%nﬁgiogﬁ%agﬁﬂ’&gg?e.oﬁ%?paé’%ﬁﬁsg]rubo;’toﬁ%n removed. For
exanpl e, | pylRGidineRs éFSREmAlN00t086 af Gnihe hiite WS BidisbpitpyehiRelihdth a group is
a Boc group, then referring to Reaction Schene 1, Step 7, to a solution of

a pyrim dPABhareTticssivent sich pp dichlosopethane is agdast inR syl dilerida (spclnes

di chl orone i d. tri r hC ' Whi -l nt.al_ni t he
reaction a@%@&?ﬁ’r%%%ggélﬁﬁg rd a Cﬁﬁsg%%@ F@%(:e?'iﬂ 8%\@ %élﬁt%%ms& %‘Fﬁjgﬁ Euﬂggrg_ , by
TLC. Upon eéirgieptat fstan tegepin@d W@t sevéraPhdursll Thagoeucdfa pehmidudnddt, is - -

I solated and purified.. Preparation of Optically Active Conpounds of
For mul a 1.0Formula 110, is isolated and purified.

Preparation of Formula 111

[0094] Optionally, any protecting groups on a compound of Formula 110 are
then removed. For example, if R, comprises a protected amine wherein the protecting
group is a Boc group, then referring to Reaction Scheme 1, Step 7, to a solution of a
pyriinidinone of Formuia 110 in a polar, aprotic solvent such as dichloromethane is
added trifluoroacetic acid, while maintaining the reaction at about room temperature.
The reaction 1s momnitored, e.g., by TLC. Upon completion, the product, a
pyrimidinone of Formula 111, is isolated and purified.

Preparation of Optically Active Compounds of Formula 107

[0095] In certain compounds of the invention, a particular stereo configuration
(such as the (R) isomer) may be preferred at the stereogenic center to which R, is
attached. The optically active compound can be prepared by methods known in the
art. For example, an amine of Formula 107 is dissolved in an inert organic solvent
(such as IPA) and warmed to 60°C. In a separate vessel, a resolving agent (such as
dibenzoyl-D-tartaric acid) is dissolved, preferably in the same warm solvent, and then

quickly added (with agitation) to the warm amine solution. The reaction mixture is
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[0095] In certain conpounds of the invention, a particus:0C3t20080
configuration (such as the (R) isoner) nmay be preferred at the stereogenic
center to which R2 is attached. The optically active conpound can be
prepared by nethods known in the art. For exanple, an am ne of Fornula 107
is dissolved in an inert organic solvent (such as |IPA) and warmed to 60C

I n a separ kfidogastadlize by qoeling ini regmetgmneratuseioter 4§ hodrsyeMebyntiung, t ar i ¢

et (w t ARpPEat oR R P R TREEBeY AR bpaBRE on i iurc i3

27 25 OCT G | ef t EbOhe sN&IRbLdvES iR YheGeRain El% dRchimtn dREPSmiiesisefover 16
hour s underﬁmgo]nti nuing agitati on.@The desired i sgmer, e.g., the (R

i somer, i scommpéwnledf Romnyal,iif shedld beideslood dhat eithersingle sbmgt esd ty in t he
remai ni ng descript.ion of the synthesis, of, conpounds of .Foqrrmula I, it

shoul d be %Méd%n?rﬁa%ayg’iete%&}?ﬁiﬁg’é’ei PRSI g?ﬁ“Q?%‘re of isoners may
be enployed to give the corresponding product. Reaction Schenme 2 0 0 NH? O

Step 1 "R R Rgjy" HRARHRS203 201 Rg0 Ol I Rr S /R~ 203 + EtO
R2 Step 2 NRr ~R2 NHPG Rq N 204 205 NHPG Preparation of Formula 203

[ 0097] Referring to Reaction Sch«i{rgmtzlénggheé)m&z a mxture of an optionally

0 0 NH, o
Step 1
e e . |
/R1 \ /R1
Ry N Ry N
H H
201 Rs Rq 203 |
0
0 .
Ry R
R2 RS ‘ N / 1
' R
NHPG R N/ 2
204 205 NHPG
Preparation of Formula 203
[06097] Referring to Reaction Scheme 2, Step 1, a mixture of an optionally

substituted beta-ketoamide of Formula 201 in an inert orgénic solvent (such as
xylenes) is added to a flask equipped with a dry-ice reflux condenser. The resulting
mixture is heated to reflux and purged continuously with gaseous ammonia for about
5 hours, and then cooled to room temperature. The reaction mixture is filtered and the
filtrate is concentrated under reduced pressure. The product, an optionally substituted
compound of Formula 203, is isolated and used in the next step without further

purification.
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substituted beta-ketoam de of Formula 201 in an inert o25@EBT&086! vent (such
as xylenes) is added to a flask equipped with a dry-ice reflux condenser.
The resulting mxture is heated to reflux and purged continuously wth
gaseous ammoni a for about 5 hours, and then cooled to roomtenperature.
The reaction mxture is filtered and the filtrate is concentrated under
reduced privsparadiondf&dopomd265 an optionally substituted conpound of

For mul a 20 .S isolated and used in the next step w thout, fuyrther
purifi catilaw?é]zs 25 Refqring i Reqstiop Hchene A, Sep Bd¥ Yage@e@fmgwn Ref erring

to Reacti c e Y F i i i s added
to a m xt lcjé?}a&g ggg%eggghﬁgxé}mbfﬁ% n%o%gﬁgﬁ aagﬁ?aﬂ@‘agﬁ%ﬂé%&% preferably
about 1.1 (prpfiirublyebdw)l, Déquavaetits)atlaysuipsbly gfdt@ﬁbdadlﬂﬁaaﬂmibm@idéﬁsted (#ster (a

conmpound of Fo]r]%l 204, and nore preferably, a conpound of Fornula 204
wherein MBEYPe EEF?W“&%@F@HTP%PIIC@EQMYJ drgmponnd poRormauly 884 whewsin r ef | ux

for sever . r ..M. dl r s isolated
and puri fiqie% &%@&Eﬁﬂ%ﬁﬁs@ﬂg%@%%fﬁ%ﬁl@&%@ a?z{'efl:u%éﬂk% %fga?ﬁo > R R2
Ry N Ra NThe pbthiRG a pyrixhiddon8 0PFbrimula DO 99isolrtiand pudfie® Reaction Schene 3,
to a solution of a pyrimdinone of Fornula 109 and an am ne base such as
di i sopropyl ethylamne in a polar, aprotic solvent such as dichl oronethane
i s added a conmpound having the f - 2 Rfa or O (S(O 2 R732 where
R7a is as descri bed above. The rgé%qﬂoﬁsgh gﬂ(e tion is stirred under
nitrogen at roomtenperature for several hours. The product, a

Rﬁ R1 R5 R1
N N
Ry - I Ro
= Ro P Ry '
Ry N R; N
NH P
RS/

N/
Re \s/zo
109 -
302 Rra
[6099] Referring to Reaction Scheme 3, to a solution of a pyrimidinone of

PFormula 109 and an amine base such as diisopropylethylamine in a polar, aprotic
solvent such as dichloromethane is added a compound having the formula
CI-5(0),-R,, or O~(S(0),-R,), where R, is as described above. The resulting solution
is stirred under nitrogen at room temperature for several hours. The product, a

pyrimidinone of Formula 302, is isolated and purified.

Reaction Scheme 4
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pyri m di none of Fornula 302, is isolated and purified. 3%e@€TiZ986 Schene 4

29 25 OCT 2006 O O RS NRR Rs R 2 R R/ R RANRIN INH/ N R6 Rg
402 R7b 709 [001001 Referring to Reaction Schene 4, to a solution of a
pyri m di none of Fornmula 109 and an am ne base such as

dii sopropylethylamne in a polar, aprotic solvent such as dié:hl or onet hane
is added a conpofind having the fornula X-CH2-R7 where R7 is jas descri bed
above and Xk.s a IeaviR[tlg group (preferably a halide). Tg rggul timg

solution is’s redytinder nitrogen at room tenperature or Mgt h N€at for
several " hours. ‘The réguct, a pyrimdinone of Fornula 402, {js i 3ol ed and
purified. ReageN_o efs5 30 25 OCT 20060 0 Rs R . 5 Rep 1 N
R Rz R2 B4 RsMN NHINH 107 503 '... MO Owe O Ry N
NH N
Re Ra/ \l
402 . R
109 ™
00100} Referring to Reaction Scheme 4, to a solution of a pyrimidinone of

Formula 109 and an amine base such as diisopropylethylamine in a polar, aprotic
solvent such as dichloromethane is added a compound having the formula X.-CHZ-—.R7
where R, is as described above and X is a leaving group (preferably a halide). The
resulting solution is stirred under nitrogen at room tenoperature or with heat for

several hours. The product, a pyrimidinone of Formula 402, is isolated and purified.

Reaction Scheme 5
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Rs RR NO503 Step 21 RZ, Rz Rs NN Rs 505 MO Ove 25@6T;200® N 505
Step 3 | Rr RZ Rs NRs NYN 507 Preparation of Formula 503 [00101]
Referring to Reaction Schene 5, Step 1, to an optionally substituted
conmpound of Forrnula 107 dissolved in a polar, aprotic solvent (such as DW)
in the presence of abase (such as potassium carbonate) is added one

equi val ent of an optonally substituted suitably protgcted al dehyde
wherein such al dehydgl further conprises a |eaving groljp, pgeferably, a
hal i de. The solRtj 0 beated at gefil ux, nonitor etion of the
reaction (e.g., byfTLOY The reaet+ensni xture is co
correspondi ng, optllonal ljy uggtituted pyri m di none
i solated and y e OCT 2006 Preparati a 505 [00102]
Referring to Reaction Sche 5, Step 2, to an optionally sulystituted
conmpound of Fornul a 503 inwan inert solvent (such as di chl e™net hane) in
the presence of about 1.5 nolar equivalents of an am ne pase (such as
triethylamne) is added about 1.5 nolar equivalsgnts of ap R9 acid

chloride, such as, & -C(0-R9, where MeO OMe
o)
RS R‘l
N/
503 Step 2 l Ry
—_— P Ra
R¢ N
Y
505 /( 3
‘ MeQ OMe
503 ____S_tef_a_,..

Preparation of Formula 503

{00101] Referring to Reaction Scheme 5, Step 1, to an optionally substituied
compound of Formmula 107 dissolved in a polar, aprotic solvent (such as DMF) in the
presence of a base (such as potassium carbonate) is added one equivalent of an
optionally substituted suitably protected aldehyde wherein such aldehyde further
comprises a leaving group, preferably, a halide. The solution is heated at reflux,
monitoring completion of the reaction (e.g., by TLC). The reaction mixture is cooled
and the corresponding, optionally substituted pyrimidinone of Formula 503 is isolated
andpuﬁﬁed. ’
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RO is as described herein. The reaction takes place, w2HGTR2PP& ng, at room
tenperature over a period of 4 to 24 hours. Conpletion is nonitored, e.g.,
by TLC. The correspondi ng conpound of Fornula 505 is isolated and
purified. Preparation of Fornmula 507 [001031 Referring to Reaction Schene
5, Step 3, a solution of a conmpound of Fornula 505 and an excess of

ammoni um acetate in acetic acid is heated at reflux for 1-4 hours.

Conmpl etion_ i s nonitored . by TLC. The correspondi ng conmpound of
For mul a 58[7 qpér?‘%‘?ﬂ%t{]gﬂhﬂﬁ%lg%rified Reaction Schene 6 32 25 OCT 2006 O

0 Ry/Rt RSFJ[OOE*’%zd N RE@RRidg tB'R%chon @%emeBZng 2, Bﬁad\blgﬁbnéﬁh?mﬁ@l&utewHZ NH Rto
O ORS z 3 Step 2 | Rio O 33 25 OCT 2006
0 compound of Formula 503 n an mert solvent (such as d101ﬂ0romethane) in the

presence of about 1.5 molar equivalents of an amine base (such as triethylamine) is

added about 1.5 molar equivalents of an R, acid chloride, such as, C1-C(O)-R,, where

R, is as described herein. The reaction takes place, with stiring, at room temperature

over a period of 4 to 24 hours. Completion is monitored, e.g., by TLC. The

corresponding compound of Formula 505 is isolated and purified.

Preparation of Formula 507

[00103]) Referring to Reaction Scheme 5, Step 3, a solution of a compound of
Formula 505 and an excess of ammonium acetate in acetic acid is heated at reflux for
1-4 hours. Completion is monitored, e.g., by TLC. The corresponding compound of
Formula 507 is isolated and purified.

Reaction Scheme 6
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R5 RL NI 605 Step 3 _ I R 999 R2 Ra N', 607 RI0O ZBOGF 2806 N 607 Step
41 RR" R Ra N600 RO RIO Preparation of Formula 603 [001041 Referring
to Reaction Schenme 6, Step 1, a suspension of a conpound of Forrmula 107,
an al pha- hal oket one reagent of the Fornmula R o(CO) CH, X wherein X is a

hal i de, and about an equival ent of a base, such as potassium carbonate in a
polar, aprotic solve such as DMF is stirred at roomtefgperature. The
reaction is diluted wth water and the resulting soljd, conpound of
Formul a 603, is ™ b subsequent step wi thout™fyr N.;Pﬁ‘i fication.
Preparation of Fornfila 6 54001051 Repbrring to Reactiofhy Sch mg, 6, Step 2,
a solution of the cpnpound Bf . Formula 603, about an eglii valgnt ofz,an ani ne
base, such as try i nd about an equi val entg, hfori de
(such as a ccarrpound of Fornula R9-COCI) in an ogganic sol vent
met hyl ene chiloride is sti rreegd at roomtenperature for several
Conpletion is nonitored, e.g., by TLC. The correspondi ng congound of
Forrmula 605 is isolated and purified. 34 25 OCT 2006

Rig 0
Q
R
R5 N / 1
603 . Step2
— | e
/ Ro
Ry N
605
. N\U/Rﬂ
/E 0
Rig [»]
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Preparation of Fornula 607 [00106] Referring to Reacti @5 GCheoes6, Step 3,
a solution of a conpound of Fornula 605 and an excess of ammoni um acet ate
in acetic acid is heated at reflux wusing a Dean-Stark trap and condenser.
Conpl etion is nonitored, e.g., by TLC. The correspondi ng conpound of
Forrmul a 607 is isolated and purified. Preparation of Fornula 609 1001071
Referring to Reaction Schene 6, Step 4, if 607 is pfbtected as a

pht hal i m de, a solution of a conpound of Formula 607} and an excess of
anhydrous hydrazine in a polar, protic solvegt sucikas efRanol is heated
at reflux. The reaction is cooled to about 5C ecipitate is
filtered offGSThe filtrate Bgpgoncentrated in v pasified to yield
a conpound o? Formul a 609—Reac?i on Schenme 7 3525

0 RS RL RS
1 NStep1NR' | R RR R Rqg NRq N 107 _7 z' NHPG 0
RS RL 703 Step 2 NR2 Rz R4 705 NH ™
N
D
N
R1g
0
Rs R4
N/
607 Stﬂp4 I RZ'
s Ra
R¢ N
609 -
N
: \ , >/Rg
_ N
Rag
Preparation of Formula 603
[00104] Referting to Reaction Scheme 6, Step 1, a suspension of a compound

of Formula 107, an alpha-haloketone reagent of the Formula R,(CO)CH,X wherein X
is a halide, and about an equivalent of a base, such as potassium carbonate in a polar,
aprotic solvent such as DMF is stirred at room temperature. The reaction 1s diluted
with water and the resulting solid, 2 compound of Formula 603, is used mn the

subsequent step without further purification.

Preparation of Formula 605 '

[00105] Referring to Reaction Scheme 6, Step 2, a solution of the compound of
Formmula 603, about an equivalent of an amine base, such as triethylamine and about
an equivalent of an acid chloride (such as a compound of Formula Rg-COCI) in an
organic solvent such as methylene chloride is stirred at room temperature for several
hours. Completion is monitored, e.g., by TLC. The corresponding compound of
Formula 605 is isolated and purified.
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R12 NH2 R12- O Rs RL N 705 Step 3| Rr / R2 Ry N 7085 QOET2006~Re RI12
R12' 36 25 OCT 2006 O RS RL N 707 Step 41 RZ RR R4 709 N// RO N R12
R12 Preparation of Forrmula 703 [001081 Referring to Reaction Schene 7,
Step 1, reductive animtion of am nes of Fornula 107 (prepared as

descri bed in WO 0130768) with an optionally substituted,

al dehyde- ciqjg% LRIy RAh g0RCi d ester (Seki et. al. Chem Pharm Bull.
1996, 44, 20 Qi gi ves urethane internedi ates. Renoval of the Bog Frot ecting
p

gr oup fur[ﬁO]s(]ﬁ}as an Refemingdd REaction Sehat0s 6, $1©133069§01mﬂe0 to a

o ool pag sk o oS A bt 01
di chl or ong{hanenis SHdedaRatl dbneX CesRpRioRisRsHitral cag®FTLE Urhe as

sodi um
corresponding compound of Formula 607 is isolated and purified.

Preparation of Formula 609
{00107} Referring to Reaction Scheme 6, Step 4, if 607 is protected as a
phthalimide, a solution of a compound of Formula 607 and an excess of anhydrous

hydrazine in a polar, protic solvent such as ethanol is heated at reflux. The reaction is

cooled to about 5°C and any precipitate is filtered off. The filtrate is concentrated in

vacuo and purified to yield a compound of Formula 609.

Reaction Scheme 7
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triacet oxyborohydride. The resultant cloudy nixture is 4PPHTZ0R@d at
anbient tenperature. Conpletion is nonitored, e.g., by TLC. The
correspondi ng conpound of Formula 703 is isolated and uysed in the
subsequent step without purification. Preparation of Fornula 705 [00110)
Referring to Reaction Schenme 4, Step 2, to a solution of a conmpound of
Formula 703 in a polaR, aprotic solvent such as dichlorom@thane is added a
strong acid such as firifluoroacetic acid. The resultant &olution is

mai nt ai ned at arn ature overni ght and con er reduced
pressure. The residpe is| isolated t%P & ve a compound 705 whi ch
is used in the subsleque S eg W t hout purification. 2'2(9{(2;)6
Preparation of mu ill] Referring to ReaGi4 , Step 3,
to a squtinTOf a conpound| of Fornula 705 in quolar, aprotic| sol vent
such as di chl'oronet hane i s mgded an excess, pre?erably about ,
equi val ents of an am ne base such as triethylamne, followedgby about an
equi val ent or slight excess of an acid chloride. The resultampt solution is
stirred at anbient tenperature for about 3 hours. Conpletigrphs nonitored,
e.g., by TLC The corresponding conpound of Forrmula 707 %5 ilsdfated and
purified. Preparation of Forrmula 709 [00112] Referring to RE%E i on Schene
7, Step 4, a solution of a conpound of Forrmula 707 in an excess of
phosphorus oxychloride is heated at reflux. After 8 hours, the reaction
m xture is allowed to cool to anbient tenperature concentrat ed under
reduced pressure. The correspondi ng conpound &k _Fq RO9 is isolated

and purified. Reactj@n Schenme 8 fep2/05 RS N R1 RR4 N 709 N
——r - gt

Ry
705
NH
Ryg NH»
Riz
Q
R Ry
N/
705 Step 3 Ra
—— = Rz
Ry N
707 N o
X H)LRQ
Riz “Ryz
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/1 Re N RL2' R12 Preparation of Fornmula 709 [00113] A& @aTa00@rnative to
Steps 3 and 4 of Reaction Schenme 7, acylation of primry am nes of Formnul a
705, followed by acetic acid nediated cyclization, 'can proceed without

i solation of the internediate am des to provide the target conpound of
Formula 709. This route is shown in Reaction Schene 8. 38 25 OCT 2006
[00114] More specifically, to a solution of a conpaund of Forrmula 705 in a
pol ar, aprotic solvent such as dichloronethane is ded an excess,
preferably about two equivalents of an am ng such ag triethyl am ne,
foll owed by about an equivalent of an acid ch ﬁhé'resultant
solution is stirred at anbient tenperature for en evapor at ed
under reducmd pressure. THieprdesultant solid is tjteated] w %h glacial acetic
acid, then the resultant 3UGspen3ion is heated but 48

hours. The reaction is cooled to ambient tenPeratur® then Evaporated under
reduced pressure. The correspondi ng conp d of Formula 7P9 is isol ated
and purified. Reaction Schene 9 0 0 Rz Step 1 Rz HO--Rr N j-R2. NHPG

NHPG 901 903 Step 2 R2 903 NC-+--R2. NHPG 905 Step & H2 5 HN ~-R2
NHPG 907 / -
N
Riz Ry,
Preparation of Formula 703
[00108] Referring to Reaction Scheme 7, Step 1, reductive amination of amines

of Formmula 107 (prepared as described in WO 0130768) with an optionally
substituted, aldehyde-containing carbamic acid ester (Seki et. al. Chem. Pharm. Bull.
1996, 44, 2061) gives urethane intermediates. Removal of the Boc protecting group
furnishes an amine of Formula 705.

[00109] More specifically, to a solution of a compound of Formula 167 and an
equivalent of a suitably protected aldehyde (Seki er. al. Chem. Pharm. Bull. 1996, 44,
2061) in dichloromethane is added a slight excess of a reducing agent, such as sodium
triacetoxyborohydride. The resultant cloudy mixture is maintained at ambient
temperatute. Completion is monitored, e.g., by TLC. The corresponding compound

of Formmula 703 is isolated and used in the subsequent step without purification.

Preparation of Formula 703

[00110] Referring to Reaction Scheme 4, Step 2, to a solution of a compound of
Formula 703 in a polar, aprotic solvent such as dichloromethane is added a strong acid
such as trifluoroacetic acid. The resultant solution is maintained at ambient
temperature overnight and concentrated under reduced pressure. The residue is
isolated to give a compound of Formula 705 which is used in the subsequent siep

without purification.
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Preparation of Conpounds of Fornula 903 [00115] Referri25OC® 2B@8.cti on
Schene 9, Step 1, to a 0 C solution of a conpound of Formula 901 and an
excess (preferably about 1.4 equivalents) of N nmethyl norpholine in an
anhydr ous, nonpol ar, aprotic solvent such tetrahydrofuran is added an
excess (preferably about 1.3 eqivalents) of iso-butyl chloroformate. The
resul ti ng Preparation of E¢rimrle@0At room tenperature for about 4 hours. The

flask is then -equipped with _a dry-ice refl ux condenser d purge

cont i nuous%lﬁlt h galelsiug tgResehor mg@@ﬁepé’;,?ﬂ)w@l}hqfh&nqg@mogpﬁ&f
reacti on m hSs 1 I : hﬁ:ﬁ%ﬁa : L Jhe

pr oduct, 2}‘ &é%ﬂr*rﬂp%m? .om%?%oggg%lg%misg&{%so‘%ate an Eé%%&%gbggi cgsCST 2006

wi t hout f upiefeablp ubovtiteakiptinaledis efan aninerbasé suchmp tisthiaminef followled b905
[ 001161 Referring to Reaction Schene 9, Step 2, to a roomtenperature
sol uti on ofboxt s APEYHETter shghteneess 0ban asid shlREde 0T Bs resulAng 8OIRtASy ent  such

as di oxane .| E & Sy, Of
pyri di ne aﬁ%*ezdna%g%?g%ng&%?agtﬁ%rfgﬁb;ofug%gg 2@%%/%%%?%}“%%@??? F{uor oacetic
anhydri de, TS0 CReomebpondibaeonpeatd of Fgnidd 707 iedsolsted id peifieior about 4

hours until no starting material is present. The product, a conmpound of
Formul a 905, is isolated and purified. Preparation of Conpounds of Formul a

907 [ 00117 ef er.r | aﬁ,?i on Schenme 9, Step 3, to a roomtenperature
sol ution o%rg%gﬁ%%ﬁgggﬁ?@or | a 905 and N-acetyl cysteine in a polar,
protic sol ya112] suchRaferghdid Rertioh Beldmd B, Siclféch sohitioth efroonipommdicft at e.

The resulting solution is heated to about 100, C for about 48 hoqurs. Mbst
of the et hyramdag0yimpn pxeess afinhospherispxyghlotde istivated abrri. AflE drpound of

Soheme. 10 Py K TES AR pERHA {1 g e Bt G on. Feacton

concentrated under reduced pressure. The corresponding compound of Formula 709

is isolated and purified.

Reaction Scheme 8

Rs
705
R nsar o
R4
709
Riz Riz

Preparation of Formula 709
[00113] As an alternative to Steps 3 and 4 of Reaction Scheme 7, acylation of

primary amines of Formula 705, followed by acetic acid mediated cyclization, can
proceed without isolation of the intermediate amides to provide the target compound

of Formula 709. This route is shown in Reaction Scheme 8. -
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Step 2909 HN R2 NHPG 907 Preparation of Conpounds 025 @6iTra00& 909
[00118] Referring to Reaction Schene 10, Step 1, a solution of sodium

met hoxi de i n net hanol (preferably, about 2 equivalents of a 0.5 M sol ution)
is then 40 25 OCT 2006 added to a conpound of Fornula 905. To the
resulting reaction mixture is added an excess (preferably about 2

equi val ent P14l hydr Moye specifeally,do ecbintion déa coitpound adtHoomulaf0ftmae i s t hen
heat ed to ahout 50 C overnight, The product,. .a.conpound o roula 909, is
ol ot ot o R da s BRI fiEIorE e 4t H05h SR LD O B B ounds of
For mul & 90gvd QRknd 6 & £LRELESIRRNAS WidhAthitk] AloRleadyGpbRaynd of Formil a
909 in acet(%c aci cfllg-s added an éxcess (preferabl yoagouycd%S equi val ent s)
of acetic eqpiiyaterited an acid cRibride. Tiecreswdtant sohutiomiix stirres] dtsandtient tepevatder a

hydr ogen a phere for about 24 hours and then filtered, through Celite.
The pr oducEO?%}OBﬁzﬂWﬁHaWa i ao9ed pregsurg. o e&@%‘&t@ﬁﬂc‘q@s‘éﬁﬁﬁg@hout

further pugtd.i | : i - Mz RG + R4
N L R T R o R AR, g B ke e SR owt Y ot

For mul a 118@uf.0VH SactiRef Bicooled té ambleariemparaficdither etdporhied andeheduced of a
conpound of Formula 1102 and a conpqQund of Fornula 907 is added a sol ution
of sodi um PIFETEDX | B%cqwswﬂ%eﬂmquégaww aBoisisolatedapdpyalicht s of a 0.5
Msolution). The resulting solution is heated to about 60 C for about 30
m nutes. The product, a conpound of Formula 1103, is isolated and

purifi ed. - Reaction Scheme 9
0 - o
Rz Step 1 Rz
HO Rz HoN™ Ry
NHPG ' NHPG
901 ' 903
Step 2 , R
903 NC—Ry
: NHPG
905
HoN
Step 3 % Ry
905 HN Ry
NHPG
007
Preparation of Compounds of Formula 903
[00115] Referring to Reaction Scheme 9, Step 1, to a 0 °C solution of a

compound of Formula 901 and an excess (preferably about 1.4 equivalents) of N-
methyl morpholine in an anhydrous, nonpolar, aprotic solvent such tetrahydrofuran is
added an excess (preferably about 1.3 eqivalents) of iso-butyl chloroformate. The
resulting mixture is stirred at room temperature for about 4 hours. The flask is then
equipped with a dry-ice reflux condenser and purged continuously with gaseous
ammonia for about 2 hours. The resulting reaction mixture is then stirred at room

temperature overnight. The product, a compound of Formula 903, is isolated and used
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Reaction Schene 12 0 OR 0 HZN Rz + Rr, ORS | NHR NHR5 @D2006 ZR , HPG
EtO O if r 2 0O NHPG 907 1202 1203 41 25 OCT 2006 Preparation of
Conpounds of Fornula 1203 [00121] Referring to Reaction Schene 12, to a
roomtenperature solution of a conpound of Formula 907 and about an

equi val ent of diisopropylethylamne in anhydrous ethanol is added about an
equi val entwﬂoﬁmguﬂﬁcéﬁbﬂzor mul a 1202. The resulting m xture is heated
to about 70 C for about 16 hours. The product, a conpound of Fornula 1203,
is isolated and purified. Reaction Scheme 13 0 0 RS NRL R5_ L Rl EtO"

Is & RZ St I . N 11f( N, r 2 N oGne R2. OR3 OR3 1301 1303 0 RS

NRL Step gpwr%%ﬂﬂé“nwéﬁgggﬂﬁﬁg%ar ation of Compounds of Formula

1303 [ 0012@1f@f erri Rgfeh‘&l ACdab@dh SGReE®, SEp HtePprdom temppratwom t enper at ur e
a conpound of Fo

solution o rmula 1301 in a polar, protic Sﬁlg\sl nt such as

et hanol i ssolatitsedt comgmend af Bomata 8031 amenpalas, apiehe soasf £49 Xilifre is

stirred at. 1935 m excess (preferably about 2.5 equivalents) of pyridine and an excess

(preferably about 2 equivalents) of triflioroacetic anhydride, successively. The
resulting solution is stirred for about 4 hours until no starting material is present. The

product, a compound of Formula 905, is isolated and purified.

Preparation of Compounds of Formula 907

{60117] Referring to Reaction Scheme 9, Step 3, to a room temperature
solution of a compound of Formula 905 and N-acetylcysteine in a polar, protic solvent
such as ethylene glycol is added solid ammonium acetate. The resulting solution is
heated to about 100 °C for about 48 hours. Most of the ethylene glycol is distilled ir
vacuo. The product, a compound of Formuia 907, is isolated gnd used without further

purification.

B Reaction Scheme 10
HoN
Ra
tep 1
905 Step HON Ry
NHPG
909
HoN
Ry
Step 2
909 P HN Ry
NHPG
a07

Preparation of Compounds of Formula 909
[00118] Referring to Reaction Scheme 10, Step 1, 2 solution of sodium
methoxide in methanol (preferably, about 2 equivalents of a 0.5 M solution) is then
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tenperature for about 24 hours. The product, a conpoun®50dCF@006I a 1303, is
i solated and purified. Preparation of Conpounds of Formula 1305 [00123]
Referring to Reaction Schene 13, Step 2, to a roomtenperature 42 25 OCT
2006 solution of a conpound of Formula 1303 in pyridine is added an excess
of thionyl <chloride. The product, a conpound of Fornula 1305, is isolated

and purifie React | . : : _ 0 1401
1403 0 14854 ‘Nﬁ%ﬂnﬁg"%‘%ﬁ%@% TPl e N@Qlﬁﬁdggg% 907 1405
Prepar at i oBx@fs GasTRabRthott 2 &pivildnds) bf BPdioRPaddde Rdfehtdriig. The Rectot on
Scheme 14, Step 1, a solution of nethyl. c;ha]goacet ate of Fo({] a 1401 and
an excess {pxioteds sismyhegisd te aboul 5@ ¢ ovgreight )The product, aCAAPEIY % in

acetic anh i.de i s heated. to reflux for t 3 hours. The product, a
conpound 0¥8§36§1r§81a§ed1 1sec}gn‘ﬁ1%u§| 5P g%@gd Wit hout further
purification. Preparation of Conpounds of Formula 1405 [001251 Referring to
Reaction Schenme 14, Step 2, to a solution of a conmpound of Fornula 1403

and an exc®separptien of Llompoundsiof BomgulaWilent s) of a compound of Formul a
907 inap .., proti.c solvent such as _methanol | i on of
sodi um rreﬂ\@al?l_je i nTCr‘?eatW_gwng??P@Fﬁo;‘m% &g‘lscogl I{S’iggﬁfgoi u%?gtr)\%"ﬂ The
resul ting geludldcRisiagdeddd drctd @tefeww Wb&ifl 13 etiiieients) of acai iy dridef
nitrogen for about 30 minutes. The .

and P&/C. The reaction mixture is stirred under a hydrogen atmosphere for about 24

hours and then filtered through Celite. The product, a compound of Formula 907, is

isolated and used without further purification.

Reaction Scheme 11
O
o
HoN Rs
Re Rs NH
NHPG A o
R 0 NHPG
207 1102 1103
Preparation of Compounds of Formula 1103
[00120] Referring to Reaction Scheme 11, to a solution of a compound of

Formula 1102 and a compound of Formula 907 is added a solution of sodium
methoxide in methanol (preferably about 2.4 equivalents of a 0.5 M solution). The
resulting solution is heated to about 60 °C for about 30 minutes. The product, a
compound of Formula 1103, is isolated and purified.

Reaction Scheme 12
0. _OEt 0
Hell g, Rs Re N
HN)\'—RE + fo — EtO\"/\r:f 2
NHPG Et0” 0 o NHP’-G
907 1202 ' 1203
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product, a conmpound of Formula 1405, is isolated and pu28 OC&FR008I t ernati ve
Preparati on of Conpounds of Formula 1405 [001261 Referring to Reaction
Schenme 14, Step 2, alternatively, to a stirred 43 25 OCT 2006 solution of
a conmpound of Formula 907 in a polar, protic solvent such as ethanol is
added about an equival ent of a conmpound of Fornula 1403. The reaction is
refluxed for about 18 h and cooled to RT. The product, a conpound of
Forrmul a 1405, is isolated and purified. Reaction Schene 15 HR2N O R Rz +
COWe Step 1 5 NHR T NHPG Meo O HO N~ R2, NHPG 907 1502 1503 JO 1503

Step2 RS Ni . ! ' reparation of Conpounds of

For mul a 15€§%113%?@#@r0ﬁﬁ%%8§5%§ﬁ?g§ Schene 15, Step 1, to a room

t enper at ur 300139] ut i oRefiring ROREEtoE Scllenko! 21b a rddud Bmmrathreaslution opti onal | y
substituted dial kyl _nmalonate and an excess (pref erabll)é E)ou,t 1.5

equi val ent $pmppund elFasmutad0drang gbeiiag cquiyalonhod fiispRIBY ﬂg’%?}%ﬂl a sol ution
f i I i .5 M
S0l i on_t R RE AR LG R, bl odREAIBRN o coRbBSY pdtmily o S T o

about 4 hour® reshiiténgmbaie §s heatedatRBoRF0CC fboabout 86 A&, Thepreglotias ed and
used wi thout further_purification. Preparation of Conpounds of Fornula 1505
[00128] Refcempowad obFmands 1203, isdsdsed 3l pwiligd. 2 to0 a solution of a
conpound

Reaction Scheme 13
0 _ O
Rs i N .Ri; ] Ry | N Rl;
= 2 tep 1 2
EtO N)\f‘Rz' p HoN N,;K‘LR?
0 Ry o} Ra
1301 1303
O
Rs N
Step 2 | J_ Re
1303 ' NG N YR
R
1305
Preparation of Compounds of Formula 1303
[00122] Referring to Reaction Scheme 13, Step 1, to a room temperature

solution of a compound of Formula 1301 in a polar, protic solvent such as ethanol is
added concentrated aqueous ammonia. The resulting mixture is stirred at room
temperature for about 24 hours. The product, a compound of Formuia 1303, is
isolated and purified.

Preparation of Compounds of Formnla 1305
[00123] Referring to Reaction Scheme 13, Step 2, to a room temperature
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of Formula 1503 in a nonopol ar, aprotic solvent such as2iNETi2006dded sodi um
bi carbonate and dinethyl sulfate. The resulting solution is stirred at
about 0 C for about 4 hours. The product, a conpound of Formula 1505, is

i solated and purified. Reaction Schene 16 44 25 OCT 2006 OO Z H R +
rilOre Step 1 I NH N NHPG CN HZN NoRZRzZ, NHPG 907 1401 1603 JOB 1603
Step 2 ( NdRdionAsiNoMpbidnd dHREEnEORD3 iPhehdinats Mded bn Eovepooiittiongl  For mul a
1603 [00129] Referring to Reaction Schene 16, Step 1, to a.roomtenperature
sol ution oﬁﬂwthhyﬂﬁny@h@h@épaﬁﬁuwdQﬁf@ﬂﬁﬁhﬁﬁﬁnﬁlﬁﬂmpéﬁﬂﬁpﬁpé%bl) and an
excess (preferably about 1.5 equivalents) of a conpound of Fornula 907 in
met hanol is added a solution of sodium nethoxide in nethanol (preferably,
about 1.8 equivalents of a 0.5 Rag@ibiSichémen4net hanol ). The resulting
solution is heated.to about 60'C for about 4 hours. The product, a
conmpound of Forrnula 1603, is isolated and used w thout further
purification. Preparation of Conpounds of Formula 1605 [00130] To an about
0 C solution of a conmpound of Forrmula 1603 in a nonpolar, aprotic solvent
such as tetrahydrofuran aregsuccessively added i sopropyl et hyl am ne and
an excess (preferably aboutl2 equi$t8Pénts) .oft iQMe chioride (e.g.

acetyl chloride). The ré4ftilng solution is stigref at about 0 C for about
6 hours. The product, a conpdtthd of Fornula 1605, i's isolated and purified.

Reacti on Schenme 17 1401 1403
' 0
NH NC
_ Rz Step 2 N NH
1403 + HzN J\]L. Rzl r')\{iz
NHPG N Rz
NHBoc

907 1405
Preparation of Componnds of Formula 1403
[00124] Referring to Reaction Scheme 14, Step 1, a solution of methyl

cyanoacetate of Formula 1401 and an excess (preferably about 1.1 eqivalents) of
triethylorthoacetate in acetic anhydride 1s heated to reflux for about 3 hours. The
product, a compound of Formula 1403, is isolated and used without further

purification.

Preparation of Compounds of Formula 1405

[00125] Referring to Reaction Scheme 14, Step 2, to a solution of a compound
of Formula 1403 and an excess (preferably about 3 equivalents) of a compound of
Formula 907 in a polar, protic solvent such as methanol is added a solution of sodium
methoxide in methanol (preferably, as a 0.5 M solution). The resnlting solution is
stirred at about 60 °C under an atmosphere of nitrogen for about 30 minutes. The
product, a compound of Formula 1405, is isolated and purified.

Alternative Preparation of Compounds of Formula 1405
[00126] Referring to Reaction Scheme 14, Step 2, alternatively, to a stirred
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00 Br N NHRz Step 1 TRZ Ry ~RZ, R4 N'~ RZ, R3 BOCI20061703 45 25
OCT 2006 O PhRI RZ 1703 Step 2 RA N, RZ R3 1705 Preparation of
Compounds” of Fornula 1703 [001311 Referring to Reaction Schene 17, Step 1,
to a roomtenperature solution of a conpound of Fornula 1701 in carbon

tetrachloride is added about an equival ent of N-bronosuccinimde, The
resul ting nfolefinneofacommonad of Bommda P0Bm apolarprotip seivent shefuss ol iy oduct, a

conmpound of 703 . 3.S. 180 e urif i ed. Pr r at |

Compounds oP S Pof et aleBt B0 HhERol BT R 1EE, THETERBRARL AR ),
a conpound &y ab&utMel Pandlcddfed 18 RAUITHS pRo@iftdi dhPotmdéf Formula 1405, is

2- (di cycl ohexyl phosphi no) bi phenyl, about 0.1 equival ent of palladi um

acet ate, aniselatedsmdyrie@r abl y about 1.5 equival ents) of phenyl boronic
acid, and an excess (preferably about 3 equivalents) of potassium fluoride
are placed in a reseal able Schl enk tube. The tube is evacuated and
back-filled - with nitrogen sever aReddtithRchémkygne i s then added by syringe,
and the resulting mxture is heated to about 80 C for about 72 h. The
product, a conmpound of Formula 1705, is isolated and purified. Alternative
Preparati on of Conpounds of Fornula 1705 [00133] Referrigg again to

- Reaction Schene 17Hi6tep 2, a _10- Smth m Crowavegr e tion vial is
charged with a co @&ﬁ of Ro adv03; seheut an equijvalNnt - of
* 3-chl oroboroni ¢ atMd, IN§2cos c)PdCl foll MK[%%I\L

' NHPG M;eg
, NHPG
907 1502 1503
O
Rs
1503 __ SP2 f/NH Ry
MeO N Rz'
NHPG
1505
Preparation of Compounds of Formula 1503
[00127] Referring to Reaction Scheme 15, Step 1, to a room temperature

solution of a compound of Formula 1502, such as an optionally substituted dialkyl
malonate and an excess (preferably about 1.5 equivalents) of a compound of Formula
907 in methanol is added a solution of an excess of sodium methoxide in methanol
(preferably as a 0.5 M solution in methanol). The resulting solution is heated to about
60 °C for about 4 hours. The product, a compound of Formula 1503, is isolated and
used without further pm-iﬁcation;

Preparation of Compounds of Formula 1505

[00128] Referring to Reaction Scheme 15, Step 2, to a solution of 2 compound
of Formula 1503 in a nonopolar, aprotic solvent such as DMF is added sodium
bicarbonate and dimethyl sulfate. The resulting solution is stirred at about 0 °C for
about 4 hours. The product, a compound of Formula 1505, is isélated and purified.

Reaction Scheme 16
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H20 (1:1). The mixture is purged with argon gas, seal ed5 @fd 2088j ected to
the mcrowave reactor for about 5 mn at about 150 C. The product, a

conpound of Formula 1705, is isolated and purified. Reaction Schene 18 46
25 OCT 2006 OO OBr NRF EEONR- Rz Step|l Rz RA N Rz. R4 NRz, R3 R3
1703 1805 0 O HON RRz 1805 Step 2 NRz. R3 1807 O O'R 1807 Step 3 H2N

HIRIZ\IEAZlNZ R3 1809 O NCNRL Step 4 _ Rz 1809 R4 NRz, R3 1811 0110

o}
HAN o
i : HLOMe Step 1 [
H Ry, T oeet, J R
NHPG CN HN™ "NT Rz
NHPG
907 1401 1603
O
1603 Step 2 e ' /NH Ry
AGHN™ N ’l\f- Ra
NHPG
1605
Preparation of Compounds of Formula 1603
[00129] Referring to Reaction Scheme 16, Step 1, to a room temperature

solution of metﬁyl cyanoacetate (i.e., compound of Formula 1401) and an excess
(preferably about 1.5 equivalen.ts) of a compound of Formula 907 in methanol is
added a solution of sodium methoxide in methanol (preferably, about 1.8 equivalents
of a 0.5 M solution in methanol). The resulting solution is heated to about 60 °C for
about 4 hours. The product, a compound of Formula 1603, is isolated and used

- without farther purification.

Preparation of Compounds of Formula 1605

[00130] To an about 0 °C solution of 2 compound of Formula 1603 ina
nonpolar, aprotic solvent such as tetrahydrofuran are successively added
diisopropylethylamine and an excess (preferably about 2 equivalents) of an acid
chloride (e.g., acetyl chloride). The resulting solution is stirred at about 0 °C for about
6 hours. The product, a compound of Formula 1605, is isolated and purified. |

Reaction Scheme 17
o o
Br
NH NH
| L Re Step 1 f\/ R
Ry N Rz R N Ry
Rs R3
1701 1703
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1811 Step 5 111 R4 NRz R3 1813 Preparation of ConpdPf@6T@006or nul a 1805
[001341 Referring to Reaction Schene 18, Step 1, to a solution of a
conmpound of Fornula 1703 in anhydrous ethanol in a thick-walled glass tube
i s added about 0.25 equival ent of 1, 3-bis(diphenylphosphino)propane, an
excess of triethylam ne and about 0.2 equival ent of palladiumacetate. The
tube i s evacuated and back-filled with carbon nonoxide three tinmes and
t hen pressurized with carbon nonoxide (at about 38 psi). The mxture is
heated to about 70 C for about 48 hours. The pﬁjiﬂptR1a 47 25 OCT 2006

ijed

conpound of Fornula 1805, is isg! atﬁ,ed and purif N Rg.eparation of
Conmpounds of Fornul a 18G%g3 00 P i t @, HOR,, Schenme 18, Step 2,

to a roomtenperature solution of a conpound of For 3I a 1805 in
tetrahydrof uran and nethanol is added aqueous pg{gﬁg& um hydr oxi de. The
resulting mxture is heated to about 70 C for a 4 hours. The product,
a conpound of Fornula 1807, is isolated and used w thout further
purification. Preparation of Conpounds of Forrmula 1809 [001361 Referring to
Reacti on Schespardiion 6 €pmppunds of Foomla d#Er ature sol ution of a conpound

of Formul a 7.in a rous tetrahydrof uran_ar successi vel y _added an

excess (pregﬂgg%ﬁ:ll y aggéfgf@get& ey @?m(?fﬁ’%ﬁe?io??rwpetpﬁ?? fie and an
excess ( pref gl é(fa%%ﬁouﬁdgfg&%ﬁ{ IR0t Dcafton ttRRHIKe iCAlded ghsitaRt e.  The
resulting mxture is stirre or about 3 hours at roomtenperature under

an at nosphegquiedlertiof r’/dgermostibainingide.t Theweswelting anixtaredk hdatedtoedbout 8D°C and

purged wth gaseous ammpni a for about 45 mnutes. The m xture is. then
al | oned to frrhewtd hausokhe eradariae Grapewid of Forauiad703, 1850 t‘ﬁﬁ%ﬂé‘é’mﬁﬁg

product, a conmpound of Formula 1809, is isolated and purified. Preparation
of Conpounds of Formula 1811 [001371 Referring to Reaction Schene 18, Step
4, to a roorrépmptitnbiiCompounds of Formula 1705

[00132] Referring td Reaction Scheme 17, Step 2, a compound of Formula
1703, about 0.2 equivalent of 2-(dicyclohexylphosphino)biphenyl, about 0.1
equivalent of palladium acetate, an excess (preferably about 1.5 equivalents) of
phenylboronic acid, and an excess (preferably about 3 eqﬁivalents) of potassium
fluoride are placed in a resealable Schienk tube. The tube is evacuated and back-filled
with nitrogen several times. Toluene is then added by syringe, and the resulting!
mixture is heated to about 80 °C for about 72 h. The product, a compound of Formula
1705, is isolated and purified.

Alternative Preparation of Compounds of Formula 1705

[00133] Referring again to Reaction Scheme 17, Step 2, a 10-mL Smith
microwave reaction vial is charged with a compound of Formula 1703, about an
equivalent of 3-chlorobororic acid, Na,CO;, and PACL(PPh,), followed by MeCN-
H,0 (1:1). The mixture is purged with argon gas, sealed, and subjected to the
microwave reactor for about 5 min at about 150 °C. The product, a compound of

Formula 1705, is isolated and purified.

Reaction Scheme 18




sol ution of a conpound of Fornula 1809 in pyridine is ®RaTt280GnyI
chloride. The reaction mxture is stirred at roomtenperature for about 16
hours. The product, a conpound of Fornula 1811, is isolated and purified.
Preparation of Conmpounds of Fornula 1813 [001381 Referring to Reaction
Schenme 18, Step 5, to a stirred solution of a conpound of Fornula 1811 in
acetic acid is carefullyoadded 10% PDd/ C. The re8ctPon is hydr ogenat ed
under a ball oon of h¥ Rf or about 18 hoursggt & the crude amine
is isolated. To the cr lde,a 2ne in gep@npol ar, aproticg s’ vent such as
CH2Cl 2 is added withPRstilNrimgRa base such as™tri &hyNamin&zand acetic
anhydride. After stirring B RT for about 2 hours, theRroduct, a conpound
of Forrmula 1813, is isol#Bed 48 25 OCT 2006 and pi895fied. Reacti on Schene
19 00 RRR RRR NN RZI RR RRZ1903 RN RZ4 R4 109 HNC ON Rs
y RS O R7 Preparation of Conpounds of Forrmula 1903 [001391 Referring to
Reaction Schenme 19, a conpound of Formula 109 9s Oreacted with a slight

excess of a conpound of the formula R70(CO Rpresence of a base
such as triethylamne in a nonpgtlearz, aprotic solven{ much as
di chl oronet hane. The pri8éfict ,—a—eonpeunt—of FayiRe3 is isolated and
purified. Reaction Scheme 20 Rs
1807
o O
o HoN ‘ N'RRf
3 2
1807 P R4 NT Ro
Ra
1809
o
NG R
Step 4 l /N F\1’2
1809 RN Ry
Ra
1811
0 0
2
1811 i R NTN-Ry
Rs
1813

Preparation of Compounds of Formula 1805

[001.34] Referring to Reaction Scheme 18, Step 1, to a solution of a compound
of Formula 1703 in anhydrous ethanoi in a thick-walled glass tube is added about 0.25
equivalent of 1,3-bis(diphenylphosphino)propane, an excess of triethylamine and
about 0.2 equivalent of palladium acetate. The tube is evacuated and back-filled with
carbon monoxide three times and then pressurized with carbon monoxide (af about 30

psi). The mixture is heated to about 70 °C for about 48 hours. The product, a
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00 Rs NR Rs NRI N~ RZ R4 RZ 2003 N 109 HNC Oy Rs P& OBy
Preparati on of Conpounds of Formula 2003 [001401 Referring to Reaction
Scheme 20, a conpound of Forrmula 109 is treated with a slight excess of an
|s_ocyﬁnf1te_ R14 N=C=0O in the presence of a base, 49 25 OCT 2006 such as
triethyla ' [ I . ' , such as dichl oronet hane. The
pr oduct , gé%go%%uégﬁgﬁé'ﬁﬂﬁgrlﬁg ’é@é@?,d%@%fég?ﬁét ed and purified. Reaction
Scheme 21 Rl NI R2 903 HZN RV NHPG 2103 Preparation of Conpounds of
Formul a 2103 [001411 Referring to Reaction Schene 21, to a stirred solution
of a conpoBmeparatiowref Gomponnds ofFrmdadd9%,  aprotic sol vent such as CH2Cl12

I s added a ess (Jpreferab ' et hyl '
_hex af | uorgﬁﬁé phate.ﬁefﬁ%ﬁg?%ia{éciﬁgﬁ%%g&%ﬂ??sr’%g@ %/’g‘l? gg(%)%%tt é:} at >IéT,OX([;(r;Iulrqud
into a sepghafisd of £ sorsiund VEFbESU1a UB8OEHEL tetrdtiyitofinad aadthettancids tddgled under

vacuum To the remaini ng oil is added a conpound of fornula RINH2 and a
pol ar, protiqusosopatessiumg hydroaisiee Tharesulting maixieaistheatad faabout YO ZefQft  about 60

G 20U 3 ot SR SSHEL B RTR Y Pb P 1edlPind ool et o0 and

without further purification.

Preparation of Compounds of Formula 1809

[06136] Referring to Reaction Scheme 18, Step 3, to a room temperature
solution of a compound of Formula 1807 in anhydrous tetrahydrofuran are
successively added an excess (preferably about 3 equivalents) of
diisopropylethylamine and an excess (preferably about 1.2 equivalénts) of isobutyl
chloroformate. The resulting mixture is stirred for about 3 hours at room temperature
under an atmosphere of nitrogen. The reaction is then cooled to about 0 °C and purged
with gaseous ammonia for about 45 minutes. The mixture is then allowed to warm to
room temperature for an addition 45 minutes. The product, a comi)ound of Formula
1809, is isolated and purified. N

Preparation of Compounds of Formula 1811

[00137] Referring to Reaction Scheme 18, Step 4, to a room temperature
solution of a compound of Formula 1809 in pyridine is added thionyl chloride. The
reaction mixture is stitred at room temperature for about 16 hours. The product, a

compound of Formula 1811, is isolated and purified.

Preparation of Compounnds of Formula 1813

[00138] Referring to Reaction Scheme 18, Step 5, to a stimred solution of a
compound of Formula 1811 in acetic acid is carefully added 10% PDd/C. The
reaction is hydrogenated under a balloon of hydrogen for about 18 hours at RT and
the crude amine is isolated. To the crude amine in a nonpolar, aprotic solvent such as
CH,Cl, is added with stirring a base such as triethylamine and acetic anhydride. After
stirring at RT for about 2 hours, the product, a compound of Formula 1813, is isolated
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HNR OStep 1 M02C NR, R NR2, + OWRR NHPG 2- 0- NPQCTZ2008 2201 2203
0 MR2CR 2203 Step 21 NR2Z NT- R, NHPG 2205 Preparation of
Conpounds of Fornula 2203 [001421 Referring to Reaction Schene 22, Step 1,
to a solution of a conmpound of Fornmula 2103 in a polar, protic solvent

such as nethanol_is added about an equival ent of a conpound of Fornula
2201 (i.e. OEPHHNY| et hyl i denenal onate). The 50 25 OCT 2006 reaction is
slowy heated to about 110 C allowing the solvent to distill off. The

reaction is stirred for about 5 hat about 110 C then allowed to cool to RT.
The product, a conpound of For nBeactiddGhein §9sol at ed and purified.
Preparati on of Conpounds of Formula 2205 [00143] Referring to Reaction
Schenme 22, Step 2, to a stirred solution of a conpound of Fornula 2203 in
a nonpol ar, aprotic solwent such as CCl4 is adaded K2C03,

N- br onosucci ni nde, enzoyl peroxide. The rgaction is refluxed for

about 0.5 h and oungk,of Fornula 2205, is

i solated and puri™ed. Ction Schene 23 ep 1 RS NR1L 2103 +
CI\L/O- Ry ~~ 1I1I NT-|R2.r; OO NHPE Ry

/ Rz / Ra 1903
R4 N R4 N
109 HN o N
\Ra ; Y \Rs
o)
\Rv
Preparation of Compounds of Formula 1903
[00139] Referring to Reaction Scheme 19, a compound of Formula 109 is

reacted with a slight excess of a compound of the formula R;O(CO)C] in the presence
of a base such as triethylamine in a nonpolar, aprotic solvent such as dichloromethane.

The product, a compound of Formula 1903 is isolated and puriﬁé&.

Reaction Scheme 20

0 0

o Fé R, Rg Ry

N/ N/
Rz‘ | Rz. .
/ Ra / Ra 2603

R N Ry N

109 HN Q N

\RB Y \RG

HN

~
Rig

Preparation of Compounds of Formula 2003
[60140] Referring to Reaction Scheme 20, a compound of Formula 109 is

treated with a slight excess of an isocyanate R ,-N=C=0 in the presence of a base,
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2301 2303 0 Step 2 R5 NNRi 2303 R2 NC N R NHPG 230% OFf98 ati on of
Conpounds of Fornula 2303 [00144] Referring to Reaction Schene 23, Step 1,
to a stirred solution of a conpound of Fornmula 2103 in a nonpolar, aprotic
sol vent such as CH2Cl12 with cooling at about 0 Cis added a base such as
Et:3N fol |l oned by an excess (preferably about 1.1 equivalent) of a conpound
of For nul as8&04s tipthyTaerizd fya nuipeie] apric saiventpsuely by dighloypmethangy dhe about 15
m nutes. The reaction is owe war.m.to, RT. an stirred for about 4 h.
The produc®m© CE&&B{S’@HW"O‘?%I%%WH&%{) gsdsolated andgrutified- ang purifi ed.
Preparati on of Conpounds of Formula 2305 51 25 OCT 2006 |[001451 Referring
to Reaction Schene 23, Step 2, t i | ution of a conpound of
Forrmul a 2303 is added portionw s;kegc%%t/oégfegbe?risi on of NaH in mneral oil.
After stirring for about 15 mnutes at RT, an excess (preferably, about 1.1
equi val ents) of N-phenyltrifluoronethanesul fgnimde is added. The reaction
is stirred at RT for about 18 h. The: produc T'Nt‘ge corresponding triflate,
is isolated and purified. To the crude trif] ith stirring in a '
nonpol ar, aprotic solvent s8®h as DWW 7S addd CN) 2 and (PPh3)4Pd. The
reaction is heated under an inert atnosphere at dut 90 oC for about 4 h
and cooled to RT. The product, a conpound of Forfpgta 2305, is isolated and
purified. Reaction Scheme 24 0 0 Rs ~NA R51 ~,,, R R R RANTRz
R4 N Rx NHPreparation of Compounds of Formula 2103

[00141] Referring to Reaction Scheme 21,to a stitred solution of a compound
of Formula 903 in a nonpolar, aprotic solvent such as CHoCl is added an excess
(preferably about 1.05 equivalents) of triethyloxonium hexafluorophosphate. The
reaction is stirred for about 48 h at RT, poured info a separatory funnel, washed, dried,
filtered and concentrated under vacuum. To the remaiﬂing oil is added a compound of
formula R,NH, and a polar, prbtic solvent such as ethanol. The reaction is stirred at

about 60 °C for about 24 h. The product, a compound of Formula 2103, is isolated

and used without purification.

Reaction Scheme 22
" A 0 o
2N MeO,C Ry
AL + /O}/ Step 1 ° erN R
R¢~N R - 2
NHPG o N)\f-Rz-
0— NHPG
2103 2201 - 2203
o
Me0,C R4
2203 Step 2 L Rg
N Ror
NHPG
2205
Preparation of Compeunds of Formula 2203
[00142] Referring to Reaction Scheme 22, Step 1, to a solution of a compound

of Formula 2103 in a polar, protic solvent such as methanol is added about an

equivalent of a compound of Formula 2201 (i.e., dimethyl ethylidenemalonate). The
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2401 OYN% NH2 2403 "\N 'k R7 R7 [001461 To a sol uti orR50dC&2006pound of
Formul a 2401 in a nonpolar, aprotic solvent such as DVF i s added

1H pyrazol e-i - carboxam di ne hydrochl oride and diisopropyl ethyl am ne. The
reaction is stirred at RT for about 16 h. The product, a conpound of 2403,
is isolated and purified. Reaction Schene 25 0 R5 NNR 107 Step 1 Rz R4
NT-RZ  2503edtibn Nlovdy Ratelbo Mt 1160311Sk B tRe fTvdnd to\liRTll off1 ThROYN R6  R7
52 25 OCT 2006 Preparation of Conpounds of Fornula 2503 [00147] Referring
to React i oResabe iestided f&tabpufls habatwue dhpeQitnaliloFed tuéaw! tdBT. ale a base
such as triethylamne in a nonpol ar, aproti solv t. such as CH2Cl12 is
added a comp¥inet aspmpgrpd piFqunulacsy) @13151‘?‘1@3‘? s stirred at RT for
about 48 h. The product, a conpound of Fornula 2503, is isolated and
purified. Preparation of Conpounds of Fornula 111 [00148] Referring to

Reacti on S(;m@pﬁ-a%ﬁno‘ﬁt@m und® of FopmmpzEbsof Formul a 2503 in a nonpolar,
aprotic solvent such as i s added a base, such as .so m, hydride. The

reaction i 408¥43Ired fRefersibsie Restign Scheme 22, Sier-bip daHae FO RO & R6- X
wherein Xis a le e reaction
is stirred gm%@%ﬁ%gﬁ%%ﬁﬁ%ﬁh ﬁ%gr uf:’[g a%lﬂg)c}?rljﬁ%s égﬂﬁ al(%%arrul a 111,
I's isolat eckf@@3,%—'i)'r&h§ﬁccmmde, and benzoyl peroxide. The reaction is refluxed for

about 0.5 h and cooled to RT. The product, a compound of Formula 2205, is isolated
and purified.

Reaction Scheme 23

Rs
O SR

HOC™ N
o o NHPG
2301 2303
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NHPG
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Preparation of Compounds of Formula 2303
[00144] Referring to Reaction Scheme 23, Step 1, to a stirred solution of 2

compound of Formula 2103 in a nonpolar, aprotic solvent such as CHpClp with

cooling at about 0 °C is added a base such as Et3N followed by an excess (preferably

about 1.1 equivalent) of a compound of Formula 2301 (preferably, wherein R, 1s
methyl) dropwise over about 15 minutes. The reaction is allowed to warm to RT and
stirred for about 4 h. The product, a compound of Formula 2303, is isolated and

purified.

Preparation of Compounds of Formula 2305
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Reaction Schene 26 0 0. R5 N~Rl step | RS NNR R2 -26QCH2006, N R6 N T
RZ R6 NH2 107 PGN'/NH 2603 0 RS NR, R 2603 Step 2 RS N R2 PGN N RO
O 2605 53 25 OCT 2006 0 RS NNRL R2, Step 3/ R2 2605 Re NN CR9O TN
709 Preparation of Conpounds of Formula 2603 [00149] Referring to Reaction

Scheme 26, , a goppound .of Formul a 7. and, an excess .of conpound
of Formul a E@ﬁﬁ&za—%e%%q@rl%ﬁf@?n %ﬂ}"@égﬁﬁp 2t°2%§@§aﬂ°§@ﬂ98g? a?g
di ssol ved i SRR [ ' : ; ci al
acetic aci d&?]gp added P};%(K;rln ?lg\%ggj S;a dggdd%y (Elr%&twr%lgggg? 2%(?%%@&95??%2& m'1I'1t11éei§’&]61

reaction i silshifter ddviag forabout npawtssat BTyadexcess (prafereblyf svoubbdut 3.5 |t

Th duct e
© produc équ?valents) of N-phenyltriflnoromethanesulfonimide is added. The reaction is stirred

at RT for about 18 h. The product, the corresponding triflate, is isolated and purified.
To the crude triflate with stirring in a nonpolar, aprotic solvent such as DMF is added
Zn(CN)7 and (PPh3)4Pd. The reaction is heated under an inert atmosphere at about

90 OC for about 4 h and cooled to RT. The product, a compound of Formula 2305, is

isolated and purified.
Reaction Scheme 24

O Q

R5 -R'l R5 R1

I'L/N Ra rL/N Rz

RN Ror Ry N Ry /Il\LH

OUN O N
2401 Y ~ NHz 2403 Y \/\m NH»
Rz Rz
' [00146] Toa solut{on of a compound of Formula 2401 in a nonpolar, aprotic

solvent such as DMF is added 1H-pyrazole-1-carboxamidine hydrochloride and
diisopropylethyl amine. The reaction is stirred at RT for about 16 h. The product, a
compound of 2403, is isolated and purified.

Reaction Scheme 25
o .
Rs Ry
N
Step 1 Il Ry
107 Ry N/ Ry
0 NH
2503 Y
Ry
0
Rs l)\ Ry
N
Step 2 i R
2503 < Ry N7 ZRZ.
O. _N.
111 Y Re
Ry
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conpound of Forrnula 2603, is isolated and purified. PrE@cat2006 of
Compounds of Formul a 2605 [00150] Referring to Reaction Schene 26, Step 2,
a slight ‘excess (preferably about 1.1 equivalents) of a.conpound of the
Formula RO-(CO-d is dissolved in a nonpolar, aprotic solvent such as
toluene and is treated with a base such as followed by a conmpound of
Forrmul a 2603. The reaction is stirred at about 110 C for about 3 h. The
reacti on i sPraparation of Covpounstspd Boronda 2503e product, a conpound of Fornul a

(00151 " Ret NFHIG 1o REBEEd Reafiiie o%a“%?e%e% st Ry

- fLunct i onal {47 aﬂdsalﬂ{s%l?cﬁtaﬁ%ﬁﬁylhﬁgwq{lta%h oib St harieduTge of

Forrmul a 260 Is treated w't razi ne noh ratelnapolar protlc
sol vent sucildad aebh@nmhd rﬁFoanlnulatR-,?@IG!)Cﬂ oThe saciidn i§ 2tihred FHET ﬁorcaijmit% a

conmpound of_ F 709, is i ted Ul’lf Reac, n Scheme 27 54
25 OCT 2006 '8{1%131&3‘10 tRE CopgUD |°§ PQ%@)ZW?, Q%zaﬂé?‘lﬂg R6 N N~y NH2
O 107 Rto O0 R51 RL N Step 2 RZ 2703 R2 609 RO Rao Preparation of

Compounds of Fornula 2703
Preparation of Compounds of Formula 111

[00148] Referring to Reaction Scheme ?:5, Step 2, to a compound of Formula
2503 in a nonpolar, aprotic solvent such as DMF is added a base, such as sodium
hydride. The reaction is stirred for about 15 at RT then a compound of Formula R¢-X
wherein X is a leaving group (preferably, a halide) is added. The reaction is stirred at

RT for about 24 h. The product, a compound of Formula 111, is isolated and purified.

Reaction Scheme 26
0 9
R R [ad R
5 N Step 1 5 NT
| R2' I Ra
- R2 = Rz
Rg N Re N
NH, NH
147 PG-N 2603
O
R R
5 l N 1

R
Step 2 2 2 R
2603 ———— Rﬁ N
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[ 00152] Referring to Reaction Schene 27, Step 1, to a aspourdeef Fornmul a
107 in a nonpolar, aprotic solvent such as DM is added a conpound of
Formula X- CHZ (CO-R10 (wherein X is a |leaving group, preferably a halide)
and a base such as N, N-diisopropyl ethylam ne. The reaction is stirred for
about 16 hat roomtenperature. The product is igolated and added to a
nonpol ar, aprotic solvent such as triethylamng and a conpound of the
formula RO-(CO)-Cl. The reaction is stirrgd for abo',-{; 16 h at room
temperature. The product, a conpound of Fof 793, 'is isolated and
purified. Preparation of Conpounds of Fornul g 609 [ 0R453] Referring to
Reaction Scheme 27, Step 2, toSapcnpound of A<Qr 03 in glacial
acetic acid is added2@dnoni wr-acet-ame. anBst he Neactifon is heated at

reflux for about 16 h. The product, a conpound of Fopnula 609, is isolated
and purified. 55 25 OCT 2006 Reaction Schene 28 0 NHRz R NY ~ NH
RR R4 NR2 Rg NR2. R3 R3 1703 2803 Preparati on ¢of npounds of Formul a
2803 [00154] Referring to Reaction Schene 28, to a &0 und of Formula 1703
in a nonpolar, aprotic solvent such as toluengyds added an am ne of the
formula HNRR , a base such as NaO-tBu, Pd2DBA, and (S)-BINAP. The
reaction is stirred at about 90 C for about 72 h. The product, a conpound
of Formula 2803, is isolated and purified. Particular Processes and Last

Steps [001 A cO d of For a | .i tionally contacted with a
phar maceut ﬁ@??ﬁ@;?ﬁﬂ?@“ﬁ%#ﬁ?%@%@ form the corresponding acid or
base addi tjpppygal t. fk&%ﬁ@w%ﬁ&%ﬁ@&ﬁm@iz@%@ 128 6@RbARdD Fotduiaddit i on

salt of a conpound o o
and an excess of a compound of Formula PG-N-CH,CHO (preferably, 2H-isoindole-

2-acetaldehyde) are dissolved in a nonpolar, aprotic solvent such as dichloroethane.
Glacial acetic acid is added followed by sodium triacetoxy borohydride. The reaction
is stirred at room temperature under nitrogen for about 3.5 h. The product, a
compound of Formula 2603, is isolated and purified.

Preparation of Compounds of Formula 2605

[00150} Referring to Reaction Scheme 26, Step 2, a slight excess (preferably
about 1.1 equivalents) of a compound of the Formula R,-(CO)-Cl is dissolved in a
nonpolar, aprotic solvent such as toluene and is treated with a base such as followed
by a compound of Formula 2603. The reaction is stirred at about 110° C for about 3
h. The reaction is cooled to room temperature. The product, a compound of Formula
2605, is isolated and purified.

Preparation of Compounds of Formula 709

[00151] Referring to Reaction Scheme 26, Step 3, when the amino functionality
is protected as the phthalidmide, the protected amine of Formula 2605, is treated with
hydrazine monohydrate in a polar, protic solvent such as ethanol at about 70 °C for

about 12 h. The product, 2 compound of Formula 709, is isolated and purified.

Reaction Scheme 27
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Formula | is optionally contacted with a base to form t#0&drd088pondi ng
free base of Fornmula |I. [00157] A pharmaceutically acceptabl e base
addition salt of a conpound of Forrmula | is optionally contacted with an
acid to formthe corresponding free acid of Forrmula |I. Particul ar

Enbodi nent s "of CompQunds of the Invention [00158] WIen considering the
conpounds of Formuli@ |, in one enbodinment, R, is gel ected from hydrogen,
optionally substituffed C, _C8 al kyl.-,. optional Ry.s itRfed aryl-,
optionally ti eroaryl -,gygntional Iy siibsti ed aryl -,@3- 4

al kyl -, and optlfonal I'y substit uted—heweroaryl - C&; C_2al ‘Ri m);
preferably optiofal |y pubSzituted aryl and ofggl ondl’l y ¥ubstituted aryl-C
CQ alkyl-). In r i ar enbodiment R, 56 25 2008 is selected
from hydrogdRs optiMnal | yT'substituted Cl-C4 al kyl -, i tm,ﬁM 9substit ut ed

phenyl -C, -C4 al kyl -, optibnally substituted naphthal gnyhneghyl -, optionally
substituted phenyl-, and NHpht hyl-. Even nore particlhlarly!! R is
‘optionally substiQ{ited phenyl-C, -C4 al kyl -, optj suBst it ut ed
heteroaryl -C, C4 al kyl-, or naphthalenyhnethyl-10[0015@] Yet nore
particularly, R is naphthyl-, phenyl-, bronophenyl-, chlorophenyl-,

nmet hoxyphenyl -, et hoxyphenyl -, tolyl-, dinethylphenyl-, chorof

| uor ophenyl -, net hyl chl or ophenyl -, et hyl phenyl -, enet hyl -, benzyl -,

chl orobenzyl -, nethyl benzyl -, net hoxybenzyl -, cyaflobenzyl -, hydroxybenzyl -,
di chl or obenzyl -, di net hoxybenzyl -, or naplgghal en et hyl -R, More suitably,
R, is benzyl-, cyanobenzyl-, nethoxybenzyl -, na Hﬁ]enylnethyl-. Most
particularly, R is bepgys-. R2 and R2, [0016Q] Wen COQ§idering t he
conpounds of Bpg3rul a-+—ane—es will be apprecifgted byjtho skilled in the
art, -the conmpounds descri bed herein possess ral center at
the carbon to which R2 and R are attached®s The RN and groups nay be
the sane or different; if different, gophe conpound is chirbl (i.e., has a
stereogenic center). Wien R2 and R2. are different, in pggticular

enbodinments R is hydrogen and R2 is other than hydr n.%@/enti on

contenpl ates the use of pure

Rig

. Preparation of Comi)ounds of Formula 2703
[00152] Referring to Reactioﬁ Scheme 27, Step 1, to a compound of Formula
107 in a nonpolar, aprotic solvent such as DMF is added a compound of Formula X-
CH,(CO)-R,, (wherein X is a leaving group, preferably a halide) and a base such as
N,N-diisopropylethylamine. The reaction is stirred for about 16 h at room
temperature. The product is isolated and added to a nonpolar, aprotic solvent such ag
triethylamine and a compound of the formula R,-(CO)-CL. The reaction is stirred for
about 16 h at room temperature. The product, a compound of Formulé 2703, 1s

isolated and purified.

Preparation of Compounds of Formula 609

[00153] Referring to Reaction Scheme 27, Step 2, to a compound of Formula
2703 in glacial acetic acid is added ammonium acetate and the reaction is heated at
reflux for about 16 h. The product, a compound of Formula 609, is isolated and

purified.
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enantioners and m xtures of enantioners, including race2h ©Citi2006res,

al though the wuse of a substantially optically pure enantionmer will
generally be preferred. The term "substantially pure"” means havi ng at

| east about 95% chemi cal purity with no single inpurity greater than about
1% The term"substantially optically pure” or "enantionerically pure"
means havi ng at | east about 97.5% enantioneric excess. In a a particular
enbodi ment, the stereogenic centfre# to which R% and R2, are attached is of
the R configuration: [00161] WierReSHORSEReME28he conpounds of Formula I,
R2 and R2, are independently chosen from hydrogen, optionally substituted
al kyl -, optionally substituted al koxy, optionally substituted aryl -,
optional ly substituted afal kyl -, optionally substit®&ed heteroaryl-, and
optional |y substitutédH @y oaral kyl -; or R2 and fken together form an
optionally substituted B- td7-nenbered ring. [0%16 JhnRene enbodi ment, R2
is optionally substitfutedl Ci=B4 atkyr—"—and Rz, 22006 i s hydrogen
or optionally substituted CRsC4 al kyl-. Mre suitably, R&% is hydrogen and
R2 is optionally substitytegsd CL-C4 alkyl-. In a nost gpggticul ar enbodi nent
R2 is chosen fromnethyl-, ethyl-, propyl (particularly, c-propyl or

i -propyl), butyl (particularly, t-butyl), nethylthioethyl-,

met hyl t hi o o ) LRebutyl -, cycl ohexyhnet hyl -,
benzyl oxyrren?ﬁ%%?mﬁlgﬁ??@#ﬁé%@?feé‘?%lg%Qr%t hyl sul f anyl net hyl -, and
hydr oxymet hjilgi54jand RReferringtpReagith SERARERAD ¥ calgRRl of PohadlaTe0s fn ar e

when R2. is hydrogen and R is ethyl or propyl (particularly, c-propyl or
i - propyl). RAPRlaRpFEOtsolYERE Fueh ay tolpeng ig addeganpapine ebthe formulp B {arly,

the - stereoggpi y ; C i s 0
confi gurat io%%. S?%g%?ﬁ It%ﬁ)’c?r’\%b %{%gﬁ? @%ﬁﬁ ZP etg@f@ggﬁﬁ%{;t éibgﬁhéy%dr ogen,
then the ot @dor itmund2 h. Thdpagact, alcomponided Femutol 300 s isdiakd akPpaifedR2, are
hydrogen. R4 and RS [00164] Wen considering the conpounds of Formula I, in
one enbodi ment, R4 is hydrogen; acyl-; al koxy; cyano; carboxy,
car boxam do; am nocarbonyl-; | ower- alkyl-; |ower-alkyl substituted with
one or nore of the follow ng substituents: halo, |ower-alkoxy, or hydroxy;
phenyl -; or phenyl substituted with one or nmore of the follow ng _
SUbSt-I tuents: hal o, |ower- a&"é%&ilaxgi’rg egige(s)ga Ll\a/gE §te8?rt_l cularly, R4 is

100155} A compound of Formula I is optionally contacted with a

pharmaceutically acceptable acid or base to form the corresponding acid or base

addition salt. ' .

[00156] A pharmacentically acceptable acid addition salt of a compound of

Formula I is optionally contacted with a base to form the corresponding free base of

Formula I.

[00157] A pharmaceutically acceptable base addition salt of a compound of

Formula I is optionally contacted with an acid to form the corresponding free acid of

Formula 1.

Particular Embodiments of Compounds of the Invention

R,
[00158] When considering the compounds of Formula I, in one embodiment, R,

is selected from hydrogen, optionally substituted C,-C; alkyl-, optionally substituted
aryl-, optionally substituted heteroaryl-, optionally substituted aryl-C,-C,-alky}-, and
optionally substituted heteroaryl-C,-d—a]kyl- (more preferably optionally substifuted
aryl and optionally substituted aryl-C,-C,-alkyl-). In a more particuiar embodiment R,
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hydr ogen, cyano, methyl, or nethyl substituted with one?%PCh#0860f the
follow ng substituents: halo, |ower-alkoxy, or hydroxy (particularly,
halo, e.g., -CF3. [00165] Wen considering the conpounds of Fornula 1, in

one enbodinent, R is hydrogen acyl -, carboxy; carboxam do, cyano;
| ower - al kyl . espeC|aIIy, met h or ethyl); halo (especially brOHD
chloro or fi§ frpadydrogen, sy @n@hwubsnthf&éﬁhﬁ%u alkyl-rqptipnally suh PERLP

wih one owwym RS S G A S o
am no, di glykytinaet pRen &@J:mh@mpmﬁﬁ Bhen mizebatiodui@)R, i6 wpfienallpal o,
optionally substitute | oner - al kyl - SI ncl udi gc%ht rif luoronet hyI and

hydroxy al lsybststut@ﬂ phenyiriiryalimit, optignallyspbstioried heteroand(G, tCuadylt, &%er - al koxy,

optionally su t ed LLower-al kyl sulfanyl (including nethylsulfanyl),
hydr oxy, rnaPﬁt?‘Bf %6‘3?%@' More suitably, RS is nethyl-; ethyl-; bronp;

car boxy; cypp9) phenwet more %bﬂi@ﬂﬁﬂyf' Ry is Wﬂal ¥hyah) %Mhog;hen vk,

trifluoromethyl phenyl-: | ower-al koxyp I"ower - al oxy)phenyl

pol yhal ophmhjnmphem[l ombthmypl‘@n}dyglqﬂtmyhewb oyl dﬁabfbmhwlphenyl ): furyl -

t hi | - | k | f 5 2006

Sml( Fg%heny:&ﬂmf; aﬁ‘?%“ﬁ’fl f%gﬂ;g:h ’@9 @E%gﬁw phené%b)% benzyl— ] y
i (1 oner-a y@@@%&s | nophen

am no substi turt ed gv\efemglbﬁ?/zl%hen }lﬂj;k%e@& %/3?2} subst| tute B nop y

| ower - al kylcbtldmyobem(yé, Qﬁneth@wh?ﬂzﬁwowbﬂ?@bm’ sthydt.p Mengynitably, Fapht hy| -

car banoyl - r - al arb yl

car banoyl ) ; baﬂéﬁg Moty |me ﬁh?@ia@%ﬁ{y}yﬁ%x %ﬁg{ﬁﬁg‘j@g&é am)yl
nethoxyethwk]ggghgmnyl--; hydroxynethyl car banoyl -; hydroxyet hyl -

car banoyl - I ndol'yl -; oxalyl-; norpholinyl-; cyano; carboxy; and
nnrphollnocarbonyl . [00167] More suitably, R5 is hydrogen, nethyl, or

cyano. [00188 en consi dering the conpounds of Forrmula I, in another
enbodi nment , and RS taken together with the carbons to which they are

attached fp[mmqn opt Wara kbisidatingtthd edr@sbubds offForatula’t amisewiticheal | phati c
carbocyclic ring. The ring may be substituted with one or nore of the

fol l owi ng samEeciaterbhy thossglnlied mdb% e pomRQBES dessribad hergyRoaseRS R - |
optional l'y O@é&@ﬁ%ﬂ%‘é&@%&ﬂ guﬂ%%%%xn @ﬂﬂfcﬁﬁz A, ineyattagﬂéao%a% MR eI n R3

e an ot groups may be the same or different; 1f dlfferent the compound is chiral (i.e., has a
stereogenic center). When R, and R, are different, in particular embodiments R, is
hydrogen and R, is other than hydrogen. The invention contemplates the use of pure
enantiomers and mixtures of enantiomers, including racemic mixtures, although the
use of a substantially optically pure enantiomer will generally be preferred. The term
“spbstantially pure” means having at least about 95% chemical purity with no single
impurity greater than about 1%. The term “substantially optically pure” or
“enantiomerically pure” means having at least about 97.5% enantiomeric excess. In a
a particular embodiment, the stereogenic center to which R, and R, ave attached is of
the R configuration. '

[00161] When considering the compounds of Formula I, R; and R,, are
independently chosen from hydrogen, optionally substituted alkyl-, optionally
substituted alkoxy, optionally substituted aryl-, optionally substituted aralkyl-,
optionally substituted heteroaryl-, and optionally substituted heteroaralkyl-; or R, and
R, taken together form an optionally substituted 3- to 7-membered ring.

[00162] In one embodiment, R, is optionally substituted C,-C, alkyl-, and R,,
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[00169] When R3 is an optionally substituted i m dazol yl25OCi 20686t i cul ar
enbodi nents, R3 has the fornmula: RI1 Rg~ N R o wherein RO is chosen from
hydr ogen, optionally substituted Cl1-Cs al kyl-, optionally substituted
aryl-, optionally substituted aryl-C, C4 alkyl-, optionally substituted

het er oaryl - &; o ; ' -5t | - dr&)é

optionally ‘%Z%ig’f ?’%‘L E%@glﬂﬁ%'%%%g%*‘%dg I% alil ll{o@?@%ﬁéﬁbgﬁ)?%n}g{ i %laj%dst i tuted
het er oar yl -R, angtiéhatiyanbstiRited Ca(, altype fd e midsypdrficilepanbodipentdas |y
substituted C ionally substituted aryl-, or oqt ional ly

_ : (? alnlé%]IJ- , o;i)t < _
sEbst : t ut go‘.’hﬁﬁiﬂ TN ¥ okt iehvl-, propyhpertiontaelyy erprapyl o bPrePEMWE Imlint , ROis
naror hal arahely b s hgteitedt, draneidnedt amnebot? B ed i th

C -4 al kyl (CBZyamBobatykpxycloheani atiiylh degzylddymesitsdi, radthylsulBylethybheny|
substituted with one_or nore halo and/or nmethyl. [001711 According to
anot her enbdatbyispianyfmethyl-rapdrhydeasyaethk, and B2 ishisdrpgen, thspeaiallycchoggky | - .
More suitab ' e | ' ) ,
ani nopr opyl gt S MLIR 58 eth Sod R, AEBEPEBIEYT CoarRilas, Ehidhln
benzyl oxycasti Uinenmiedre phrticQlarlpERZ 1613 r Wenoddhartegamy th Conpounds
wherein R3 irsqg??%);tional I x)gjhgstair?u%d 1I@r‘gﬁc‘?gzol i ngiw? QG he

( . _ : 001721 When R3 is an
i m dazol i neSterppgeBireceaien buvHshiR, ard Rads aftached isrofitheR cosfigiattigs RO R12' N
R12 wher eiﬁ)0163]

In one embodiment, if either R, or R, is hydrogen, then the other is not
hydrogen. In another embodiment, both R, and R,, are hydrogen.

R,and R,

[00164] ‘When considering the compounds of Formula I, in one embodiment, R,
is hydrogen; acyl-; alkoxy; cyano; carboxy, carboxamidoe; aminocarbonyl-; lower-
alkyl-; lower-alkyl substituted with one or more of the following substituents: halo,
lower-alkoxy, or hydroxy; phenyl-; or phenyl substituted with one or more of the
following substituents: halo, lower-alkoxy, or hydroxy. More particularly, R, is
hydrogen, cyano, methyl, or methyl substituted with one or more of the following
substituents: halo, Iower—alkofcy, or hydroxy (particularly, halo, e.g., -CF,). |

{00165]  When considering the compounds of Formula I, in one embodiment, R,
is hydrogen; acyl-, carboxy; carboxamido, cyano; lower-alkyl (especially, methyl or
ethyl); halo (especially, bromo, chloro or fluoro); benzyl-; piperonyl-; naphthyl-;
furyl-; thiemyl-; indolyl-; morpholinyl-; phenyl-; benzodioxolyl-; or phenyl substituted
with one or more of the following substituents: optionally substituted amino,
dialkylamino, acylamino (e.g., acetylamino), cyano, halo, optionally substituted
lower-alkyl- (including trifluoromethyl and hydroxy alkyl such as hydroxymethyl),
optionally substituted lower-alkoxy, optionally substituted lower-alkyl suifanyl
(including methylsulfanyl), hydroxy, or thio.

[00166] More suitably, R; is methyl-; ethyl-; bromo; carboxy; cyano; phenyi-;
halophenyl-; lower-alkylphenyl-; triflnoromethylphenyl-; lower-alkoxyphenyl-;
di(lower-alkoxy)phenyl-; polyhalophenyl-; haio lower-alkylphenyl (e.g.,
halomethylphenyl-); furyl-; thienyl-; lower-alkylsulfanylphenyl-; thiophenyl-;
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R is chosen from hydrogen, optionally substituted C, &5 @QCKy006 optionally
- substituted aryl-, optionally substituted aryl-C, -C4 alkyl-, optionally
substituted heteroaryl-, optionally substituted heteroaryl-C Cq al kyl -

and R12, R1Y,, R13, and R, 3, are independently chosen from hydrogen,

t | | t [ L1 i . d
OBt i onal | 5 2SR difindcarfoby Bl cy Rk BAAL HOSHRNE MBS °15 | ¢
met hyl enedldn(iqwﬁr@rﬂyyl}phemﬂe Rydtylambixephyhyl-; Sukisd isﬁhﬂhﬁﬂedl\loh&r—@ﬂeyﬁaheﬁjdkyl -, G

C4 al koxy- nd/ or_ hal o; benzyl-; thienyl substituted w.th Cl-C4 al kyl;
benzyl ; thi glf?ébiwbsﬁtﬁﬁd lomerplryinpenyls (3¢ methyBy dipsyphenyle; plaetepyls, C 4

| koxy-, t ; phenyl -
ol vl 2. moteeeeren B P iR SR K el (CF. USSR ol et
R12, R12,, cabampybﬂ’ﬁbrﬁizﬁaramﬁoylﬁt%ﬁ?ﬂ%binﬁym&ﬁéﬂﬁ cibi] @Rbiragal; | y
substituted C. C4 al kyl-. Mre suitably, R13. and 3 are hydrogen

Conpounds PRt cirbangrte; hrbsoxxarethyl qarbarmé( byREpthBeartBmmEF; 2006

cubst 1 ut ety EEReliy L e AR B YRR BRI bt 1 ut

aral kyl -, dpeigral | y Msehaiddlytreds &R hadthil o ¢ @ﬂ@ optionally
substituted heterocy‘%‘}f—l . I\/bjrqggswtﬁalgg ﬂml| S 6- al kyl ene-, and R16 is
ffoco

chosen frorf@168byy naqdﬂgmathemmpamﬂ@ﬂwm llt:my, guani di ne,

hydr oxyl I 17 n Xy odi nent, P.
i }s/ sergct edﬁpﬂom op’t téﬂeﬂt etqgﬁm?g'dtlh?g aﬁ’lﬁﬁ@f,l ﬂ%)e %ﬁtgﬂ% &“
subst i t ut edosyeh ommwuy sum;ﬁemd 55@bgit 'v-mébﬂﬁraa ﬂiphaﬁ&é&r@éfdychbﬁ&}gr Tﬁé koxy or

| ower - al kyl -; benzyl -; heteroaryl nmethyl-; heteroaryl et hyl - and

het er oar yl FESIP#LL b¢ substituteq with @W@Ofﬁ&ftﬂlecf@ﬂaméﬁltﬁ@ﬁﬁ hadg, i s chosen
from et hyl; Foﬁﬁ%é%sﬁtu@ﬁ?&%&a honaﬂliys(ﬁ#) oWePﬁkg %ﬁ(ﬁ/hly -
oxyet hyl

car boxynet h o ye roxypro

di met hyl amhydsetdyy| -, d| met hyl am nopropyl di et hyI am noet hyI
di et hyl am nopropyl -, am nopropyl -, nethyl arri nopropyl -, 2, 2-
di met hyl - 3- (di net hyl am no) propyl -, |-cycl ohexyl - 4-(di et hyl am no) but yl -

am noet hyl -goAPhnRRWyHérei ' P@ﬁ% affynoet hoxyet hyl -
i sopropyl am %oglr]opy réﬁlg%;&gggﬁgﬁﬁk%eﬁws itk !
‘1- et hyl - 4-[0616% hy | arfWEla) Ruyitsyen-optiphally substituted imidazolyl-, mparticular

-embodiments, R, has the formula:

Rio

wherein

R, is chosen from hydrogen, optionally substituted C,~C, alkyl-, optionally
substituted aryl-, optionally substituted aryl-C,-C,-alkyl-, optionally substituted
heteroaryl-C,-C,-alkyl-, optionally substituted aryl-C,-C,-alkoxy, optionally
substituted heteroaryl-C,-C,-alkoxy, and optionally substituted heteroaryl-; and

Ry, and Ry, are independently hydrogen, optionally substituted C,-C; alkyl-,
optionally substituted aryl-, or optionally substituted aryl-C,-C,-alkyi-,
[00170] According to one embodiment, R, is phenyl substituted with C,-C,-
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Boc) ami nopropyl -, hydroxyphenyl -, benzyl -, met hoxypheny# OCT 2006

nmet hyhnet hoxyphenyl -, di net hyl phenyl -, tolyl-, ethyl phenyl -
(oxopyrrolidinyl)propyl-, (nethoxycarbonyl)ethyl-, benzylpiperidinyl-
pyridinylethyl-, pyridinyhnethyl-, norpholinylethyl norpholinylpropyl -
pi peri dinyl - azetidinyl methyl -, azetidinylethyl-, azetidinyl propyl -
pyrrolidi nyalkgs, 184+ C -2l qyyt-; avidi'atihalp hényl-; beqzyl Iﬂliopiliﬂml’r o §pgphenylbi p

e o -

(met hyl pip , rﬁ%%ﬁy nyI ) propyl - guani d| no- et hyl -
guani di no- pgrdg%%tp%h)‘@{l}fﬁéy g ol y'I et hyl -. [00178] When

consi deri ng[ﬂﬂtrﬂ]conpoﬂmimimg t&mam&r&rrlbndmm ngrsth}dtd@n anéRipdsli rent R is
sel ected from hydro en ional |y, substi tut al ky i onal I
subst i t ut edStApt ﬁ%’imé’f[ql?s ¢ =|Rt1ultsé’éf ?@Aﬂ?‘aliﬁg’mo onal ly

bstituted ity 1R80- d R14 NH,
jmuefe: nuRe ?rgﬂg'%tﬁg ‘?12[‘%‘65 H]osgfp 9@4%62&9%&“ tu%lglaﬁﬁx%(i;t}?y and og?l onal |y
substi t ut edp bxwmbdi}gﬁmﬁoqﬁmﬁ noi bearviokysiagelamiopetlghal | y substituted

al kyl and optionally substituted aryl-. [00179] In a nore particul ar
enbodi nent, when it, is not RI4NH or ROO, R is chosen fromoptionally

substi t ut ed nd 61 25 OCT 2006
napht hyl - G{I‘E’X{l ﬁéélﬂeélr!y %%‘P@&%H%M%Se% d%ﬁs%‘%tu ed with one or
nor.e cyano [ooih?dlo, | oWHen®, Ky in imidaxudine, dh loax ymbbdidienk R, havihe ddrkydla , nitro,
carboxy, nethyl enedi oxy, trifluoronethoxy, or trifluoronethyl-); benzyl-

and optionally substituted heteroaryl-. [00180] In a nost particular
enbodi nent, when R, is not RI4NH- or RHOy R is chosen from ethyl -
propyl -, chloropropyl-, butoxy, heptyl- yRiz octyl -, tridecanyl -

(et hoxycar bonyl ) et hyl -, di nmet hyl am noet hyIN ,
napht hyl -, hal ophenyl -, pol yhal ophenyl -, /cya

i mekpyl am nonet hyl -, phenyl -
enyl -

hydr oxynet hyl phenyl -, halo(trifl hyI)p enyl -, chlorophenoxynethyl
met hoxyphenyl -, car boxyphenyl -, et hyl ph&nyl - ¢l -, hydr oxynet hyl phenyl -
et hyl phenyl -; bi phenyl yl - net hyl enedi oxy y nmet hyl sul f onyl phenyl -

met hoxychl or ophenyl - chl or onapht hyl -, acetylp yI , nethylhalophenyl
trlfluoronethylphenyl trifluoronmethoxyphenyl - butylphenyl

pentyl phenyl -, nethylnltrophenyl-

wherein,

R, is chosen from hydrogen, optionally substituted Cl-.Ca alkyl-, optionally
substituted aryl-, optionally substituted aryl-C,-C -alkyl-, optionally substituted
heteroaryl-, optionally substituted heteroaryl-C,-C,-alkyl-; and

Ry, Ryp, Ry3 and Ry, are independently chiosen from hydrogen, optionally
substituted C,-C, alkyl-, optionally substituted aryl-, and optionally substituted aryl-
C,-C,alkyl-.

[00173] In one embodiment, R, is methylentedioxyphenyl-; phenyl-; phenyl
substituted with C,-C, alkyl-, C;-C, alkoxy-, aud/or halo; benzyl-; thienyl substituted
with C,-C, alkyl; benzyl; thiophenyl-; or thiophenyl- substituted with C,-C,-alkyl-,
C,-C,-alkoxy-, and/or halo. More suitably, R, is methylenedioxyphenyl-; phenyl-;
tolyl-; methoxyphenyl-; or halomethyliphenyl-.

[00174] In one embodiment, R,;, Ry, R,5, and Ry, are independently hydrogen
or optionally substituted C,-C, alkyl-. More suitably, R,; and R, are hydrogen.

Compounds wherein R; is-NHR, -NR,(COR,), or —-NR«(CH,R,,)
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phenoxynet hyl -, di net hoxyphenyl -, phenyl vi nyl -, ni trocl25000pRe0§! -,

ni trophenyl -, dinitrophenyl-, bis(trifluoronethyl)phenyl-

benzyl oxynet hyl -, benzyl -, furanyl-, benzofuranyl-, pyridinyl-, pyridyl-,
i ndol yl -, methyl pyridinyl -, nethylpyridyl , (3- carbanoyl)pyridinyl -

[ ni coti nam @ 3-car | - 6-.met hyl pyri di nyl - ui nol i nyl - i col i nyl -
pyrazol yl - [(a Bz nylhb%l ﬁé@h ﬁtﬁ OSenn%’r’%h}S‘%PE%ﬁPﬁ Ity substified

met hyl t hi o _yI ﬁ@g: 3 |

met hyl - i soxazol 3? fio enzot gt%;}t[@[ﬁﬂf Btéﬁﬁlleednag 6%‘3%?/ t hi enyl -

met hyl t hi ersgabshtuﬁ&éhhtﬂoaraﬂqd@hndllapmﬂlﬂlly Sub“ﬁﬁtdﬂad hewb@mbﬂyl MokesidtabliypRpl vyl ; ’
and net hyl -t hi op enyI [00181] More suitably, R _is to | -, hal ophenyl -
hal onet hyl gh&8nydlkylengy and Ry ivehipsan Sroum glkoxy, maiings ladadamiaey daksipmino,

f or nyl pheny o eq) [ ot her parti cuI ar enbodi nent,
when R is Jﬁi@mgﬁ% %Iﬁog r?ggi@%ér?ﬁ&@ al kyl -; cycl ohexyl -; phenyl

and pheny! [80bEd]i t ut ed awhdre paaicolar b@B&Timedd, RY is seldefdeomh lsptionallpr _
| ower - al kyl sul f an 00183] I n_anot her gart i cul ar _enbodi nent, when R7 is

RL4ANH- Rlzﬁuwltll@éé%éfyﬂ]kﬂb @ptponally sy giclohegleyheny] sybgiais avii - |

di chl orophqugl. h '

trifluoronme ?)ghenyeP W@?%W?’Fh })hé‘%\&& '{%BT%&P gthﬁl heﬁem c?myé'r’

. enbodi ment , andheterddrylpfopRHO-, R8 is chosen fromlower- al kyl -; cycl ohexyl -
- phenyl -; andgfhen yl substltut ed with hal o, |ower-alkyl- | ower al koxy, or

1 ower - al ky| 80 FBny| - . Infagnas sjrtichlanermbatiment R i ahgse anetlt, ethfren R, i s

RHO-, RH 5 h I
br onophengllsprbﬁ)g{?g)%%? o%‘f‘llo%ﬁ Mﬁ%@‘%hg‘%&f"%e&é&h% ?jﬂogﬁx Yl ? FOFW- ,
trifl uor omtiydydxyetnid hatroxspirdpyiie hiiptheRytinoethylQ B&ﬁéthﬂdirﬁﬁ@wp R,, iIs

‘chosen fro C13 al kyl -; substituted | ower-alkyl-; henyl . napht hyl -
phenyl subﬁ‘?‘%ﬁk@@%@ ngﬁ’ W&PHOPYBVWHQPIF@Y}- m‘Ftb % tro,

T g ST SO O 507
met hyl - cansinogthylr. dndincdylet dn;ahepentyl-l hinmﬂ:maﬁt hniyoetiomyiatiyy., or
g%hlogyﬁglr ?}B‘H% r O%ﬁﬁpﬂ d ﬁgr i dql)&%#l'mand nﬁg}hgt}a }B%/ﬁglagbﬁﬁu sll_Jl(t_abI Y,
L O RO O A <o 11
methy ethoxyphenyl— dunethylphenyl— tolyl— ethylphenyl-,
(oxopyrrolidinyl)propyl-, (methoxycarbonyl)ethyl-, benzylpiperidinyl-,
pyridinylethyl-, pyridinylmethyl-, morpholinylethyl morpholinylpropyl-, piperidinyi-,
azetidinylmethyl-, azetidinylethyl-, azetidinyipropyl-, pyrrolidinylmethyl-,
pyrrolidinylethyl-, pyrrolidinylpropyl-, piperidinylmethyl-, piperidinylethyl-,
imidazolylpropyl-, imidazolylethyl-, (ethylpyrrolidinyl)methyl-,
(methylpyrrolidinyl)ethyl-, (methylpiperidinyl)propyl-, (methylpiperazinyl)propyl-,
guanidino-ethyl-, guanidino-propyl-, ﬁzranylniethyl and indolylethyl-.
[00178] When considering the compounds of Formula I, in a particular
embodiment R, is selected from hydrogen, optionally substituted alkyl-, optionally
substituted aralkyl-, optionally substituted heteroéralkyl—, optionally substituted
- heteroaryl-; optionally substituted aryl-, R;O- and R,,-NH-, wherein R, is chosen from
optionally substituted alkyl and optionally substituted aryl and R,, is chosen from
hydrogen, optionally substituted alkyl and optionally substituted aryl-,
[00179] In a more particular embodiment, when R, is not R, ,NH- or R;0-, R, is
chosen from optionally substituted alkyl-; aryl- (including phenyl-, biphenyl-, and
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bi s(trifluoromethyl)phenyl-, carboxyphenyl-, t-butyl ph@ﬁy?g-,r 2006

met hoxycar bonyl phenyl - pi peridinyl-, and napht hyl-. Conpounds wherein R3 is
NR6( SO2R7) [001871 When R3 is NR6(SQZR73, R6 is as descri bed above and Rya
is chosen fromC, C13 al kyl-; phenyl-; naphthyl-; phenyl substituted with

, hal o kax I d
oY P vor ondtRyBIESsiniied g Jiicns B oot o FERRERYS Kt s chosen
f rom pheny | has) s dtk dwérramdy%ydxewow@m “nited QR koxy, cyano,

nitro, nethl enedi oxy,” or trifludfonethyl-; and naphthyl-:" Particul ar
Subgenus [ oeatBglenediony, pafhuorenatthoxys @bgwumométhyb)memyﬁ#s andloftmmiljra |, R is

optionally s tituted aryl C -C alkyl-, optionally substituted
het eroaryl E:’tl%s%fhﬁf 1 ‘or napht hal enyhnethyl ; R2 is optionally

substi tut edofagey: al kl)i'amost%cﬁl%r Qﬁﬁg?dlﬂﬁﬂt F}Elé? 1&&@%@2&%@% 8

met hyl substituted with one or nore o ent's*” hal o

| ower - al koxshosearfrémetiyly proRgl- |®ldmpr@gb;butmgt, hyptyl—,cbutszly,acrwyl— arideckiyli,s
optional | y bstitute oI yI i onal uhstituted im dazol i nyl -
NKR6; - N( @é@-‘?ﬁfb ‘N@P@)’{‘ g&‘ R‘gwéw 1'7#"@! Yin a
articul ar or, tionall
gubst I tuted Pﬁﬁggﬁ?lﬁh&ﬂ%wgﬁdg%%w%@ Qyﬁ%ﬂ{yg)ngﬁﬂ are ag
defi ned abdwdn(&EﬁlwmnﬁhﬁbgﬂenyleLMGrbphMXymbﬂhybmeihbxyp)reﬂy]h,aI o and/ or

met hyl ; and s h ogen. an R16 s _substituted Cl-C4 al k especi al |y,
oo noriet nycarvoRhetEy VPRSI, FRIpl bygiey s B i biphery ot

benzyl 3%22?%%‘%&?%6%‘%@’52 m%%”&%?‘l?‘%“a pi*%ﬁ{”.‘%"ﬂf"é?i’%e&zgenus of

'corrpounds octhCFfonapluIﬂa/l-l, aadhﬂphanryl—R&eﬂgr&ah@henﬂalthﬂu&nhmth;ﬂpﬁmﬂl—; m dazol i nyI

Elhenyl ; totlhgfl fozq?egl(}j RSIS;%)S{E @f ﬂ)gﬁpﬂe%egt?r?p\ﬁenyl- metﬁ ”Béo% enyr]edI oxyphenyl -
phenoxymethyl-, dimethoxyphenyl-, phenylvinyl-, nitrochlorophenyl-, nitrophenyl-,
dipitrophenyl-, bis(trifluoromethyl)phenyl-, benzyloxymethyl-, benzyl-, fuxanyl—,
benzofuranyl-, pyridinyl-, pyridyl-, indolyl-, methylpyridinyl-, methylpyridyl-, (3-
carbamoyl)pyridinyl- [nicotinamide], 3-carbamoyl-6-methylpyridinyl-, quinolinyl-,

picolinyl-, pyrazolyl-, pyrazinyl-, methylpyrazinyl-, morphohnomethyl—
methylthiomethyl-, methoxymethyl-, imidazolyl-; isoxazolyl-, methyl-isoxazolyl-;
| benzothiadiazolyl-; methylenedioxyphenyl-, thienyl-, methylthienyl-, methyl-
nicotinamidyl-; methyl-pyrazinyl; benzodioxolyl; and meﬂlyl—thiopheny1-.

[00181] More suitably, R, is tolyl-, halophenyl-, halomethylphenyl-,
hydroxymethylphenyl-, methylenedioxyphenyl-, formylphenyl or cyanophenyl-.
[00182] In another particular embodiment, when R, is R, ,NH-, R,, is chosen

from lower-alkyl-; cyclohexyl-; phenyl-; and phenyl substituted with halo, lower-
alkyl-, loweralkoxy, or lower-alkylsulfanyi-.

[00183] In another particular embodiment, when R, is R, ,NH-, R,, is isopropyl-
, butyl-, cyclohexyl-, phenyl-, bromophenyl-, dichlorophenyl-, methoxyphenyl-,
ethylphenyl-, tolyl-, trifluoromethylphenyl or methylthiophenyl-.

[00184] In a particular embodiment, when R, is R;O-, R, is chosen from lower-
alkyl-; cyclohexyl-; phenyl-; and phenyl substituted with halo, lower-alkyl-,
loweralkoxy, or lower-alkylsulfanyl-.

[00185] In a most particular embodiment, when R, is R;O-, R, is isopropyl-,
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hal onet hyl phenyl -; and R12, R12,, R73,, and R13 are i nd5feR@H@A0%y hydrogen
or optionally substituted Cl-C4 alkyl-. Mre particularly, R13, and R13
are hydrogen. [00191] In a particul ar subgenus of conpounds of Fornula I
wherein R3 is- NHW6, Rl, R2, R2;;R4, and RS are as defined above; R is

chosen from hydrogen, optionally supstituyt al kyl -, tiopally

substit ut eg’]‘%ﬁy 24 OQTSW&P@HV@’ tagpep ‘E’Uk‘egmggéq’ﬂbﬁﬁl? %‘%ﬁ‘?’@’ﬁg?rfﬁ"’subst i tuted
het er oar al nl t LORA i %ﬁ M,@_I yl-. [00192] In a
particul ar %J%%%rﬁgggwéomotdr%%ﬁg@ﬁ@gﬁ %ﬁg gr en"R3 is - NR6(COR, ),
R, R2, R2,[001%%) and SRablyeR s cipbémbomaliodg plkifh; substitatesidowtr-aliyly dr ogen,

optionally substituted alkyl-, optiognally substjtuted aryl -, tionally
subst i t ut edhgrdt;iaapbthybnbeaylsupstitaigd saih Gyene halos quﬁwaﬁwly Q‘Yef—ﬂilﬁai ,

opt 1 onal 1 y BB b HieERicHH, 5f ERGEIemAntherk B Gonlf SRAGRRAIAL T 11y
substi tut eMBﬁtsﬁftﬁlﬂ%gR%Mé chos@PfrbAriehy! sabktithiet withchnehue nesroanly| methgpt | onal |y

substituted aryl - O and R14 NH, wherein R8 is chosen from optionally
subst i t ut ecyandeyritlaerameiy]-otidiupyo L cgbewy. gF ethoricathanyl reWssen from

hyd , i onal.l. ' t | ti bstituted | .
1561657 "hor B RRR s gl ikt sitiifl 9 LR 0oL HHLET S e
R6 is Ri1,- %&M&Iﬁﬁ%phe@ﬂﬂpgﬂtﬁalbllﬁlﬁbpﬁgtyﬁ, dimethylshety]-, artinaypladnyty | am no,

di al kyl am no, carboxy, roxyl -, and N-heterocyclyl- (especially, R6 is

sel ect ed f rdimethopyplsazt- %’Vﬁ%%éwhﬁiﬂaonomﬂmmﬁhmﬂaﬁﬁm‘wwe stituted
| oh | - ! ti it | k
CYC| Shex. sy BT AR b Wt Ml Ko

het er oar yl pr@peridioygl-, andinapRihyils sel ected from hydrogen, optionally
substituted al kyl-, optionally substituted aral kyl-, optionally
substituted heteroaral kyl-, optionally substituted heteroaryl-, optionally

substi t ut edc&hiﬂl)ﬁndﬁ&reﬁpﬂ ﬁl_ﬁﬁil(sozmber ein R is chosen from ’_
[00187} When R, is -NR¢(SO,R,,), R, is as described above and R,, is chosen
from C,-C,, alkyl-; phenyl-; naphthyl—; phenyl stibstituted with cyaho, halo, lower-
alkyl-, lower-alkoxy, nitro, methylenedioxy, or trifluoromethyl-; biphenylyl and
heteroaryl-. More suitably, R, is chosen from phenyl substituted with halo, lower-
alkyl-, lower-alkoxy, cyano, nitro, methlenedioxy, or trifluoromethyl-; and naphthyl-.

Particular Subgenus
[00188] - Inaparticular subgenus of compounds of Formula I,

R, is optionally substituted aryl-C,-C,-alkyl-, optionally substituted heteroaryl-
C,-C,-alkyl-, or naphthalenylmethyl ;

R, is optionally substituted C,-C,-alkyl-;

R, is hydrogen; . :

R, is hydrogen, cyano, or methyl substituted with one or more of the following
substituents: halo, lower-alkoxy, or hydroxy;

R, is hydrogen, methyl, or ¢yano; and

R, is optionally substituted imidazolyl-, optionally substituted imidazolinyl-,
~NHR; -NRG)COR,); -N(Rg)(SO; Rzy); and -NRH(CH; R)-
[00189] In a particular subgenus of compounds of Formula I wherein R, is
optionally substifuted imidazolyl-,
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optionally substituted al kyl and optionally substitute@59T 2808 R , is
chosen from hydrogen, optionally substituted al kyl and optionally
substituted aryl. [00194] In a particular subgenus of conpounds of Formula
| wherein R3is - NR6(COR ), R, R2, RZ., R' and R5 are as defined above;
R6i s chosen fro dgogen t] Ltuted al kyl -, optionally

Ry R Be G oAl el Al

substituted aryl-! aral kyl -, optionally substituted

het er oar al kyl -, Rd9ghenyt sidaituted vwitthsdel drh@d hbiletaabee wifi-andnd and R, is
selected fromoptionally substituted al kyl-; aryl-; substituted aryl-;

benzyl -; and optBuoifdiidyossnerd Riis sibstiwtadr Gy plkyl-[(epeogisily, smimopwitileul ar
subgenus of ¢ nds..of Fornmul | wherein R3 |5 -. NRG| ) R, R2, RZ ,
A S L I SR S R R S S S AAR

hal oret hyl %ﬁi}&bxycafbbﬂ%ﬁﬁﬂﬂahﬁmgpftﬁ wﬁz?ioxyaaﬁbbﬂ)}maﬁﬂaﬂmnylenyl -,

fornyl phenyl or cyanophenyl-. [00196] [n a particul ar subgenus of conpounds
of For rmul a [P0188¢r ei n IR3 pagiculanswtgep@Hof cRmppunds of Rermmda. I wheargn Raal R, are as
defi ned above; i s chosen. fram hydrogen, optionally substituted al kyl -,
optional Iy Opﬁﬂ%a?& Stq??f’“e' ‘eam&-a?&btﬁ'tli’onal |y substituted aral kyl-, optionally

substituted het groRl ®l.kK! wmd RaBd RREARAEILYe;SUbSti tuted heterocyclyl- and
R, b is chosen fromphenyl subStituted with one or nore hal o, nethyl-,

cyano, tri fl uorRyietisftiyvienedioxfpheoybmitehybgtolyt-ansthoxypinybeohoxycar bonyl
groups; pipetidinyl:: -and, naphthyl-. [00197] In a particular subgenus of
Compounds GRESTRIPE A% ein R3 is - NRS(SO2R 3, 65 25 OCT 2006 R, R,
R2., R4, and R5 I@,E,GRIQ,SRQT EAdR{] ARG enfbhtlyhy@RiRes br bpdsialty BigEaRed

optional |y substituted alkyl-, optionally” Substituted aryl-, optionally
subst i t ut edCideaplkyl-- Measpedicularly, BitaodR uaredyfvogen.oar al kyl -,
[00191] In 2 particular subgenus of compounds of Formula I wheren Ry is~
NER,

R; R, R,, R, and R, are as defined above;

R,1s chosen from hydrogen, optionally substituted alkyl-, optionally
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaralkyl-,
and optionally substituted heterocyclyl-. N

[00192] In a particular subgenus of compounds of Formula I wherein R, is —
NR(COR,), |

R, R,, R,, R,, and R; are as defined above;

R;is chosen from hydrogen, optionally substituted alkyl-, optionally
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaraikyl-,
and optionally substituted heterocyclyl- and

R, is selected from hydrogen, optionally substituted alkyi-, optionally
substituted aralkyl-, optionally substituted heteroaralkyl-, optionally substituted
heteroaryl-, optionally substituted aryl-, R,O- and R,,-NH-, wherein R, is chosen from
optionally substituted alkyl and optionally substituted aryl and R, is chosen from
hydrogen, optionally substituted alkyl and optionally substituted aryl.

[00193] More particularly, R, R,, R,., R,, and R; are as defined above;

R¢is R s-alkylene-, and R, is chosen from alkoxy, amino, alkylamino,
dialkylamino, carboxy, hydroxyl-, and N-heterocyclyl- (especially, R, is selected from
optionally substituied lower-alkyl-, optionally substituted cyclohexyl-; phenyl
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and optionally substituted heterocyclyl- and R' is choZSPET2Mehenyl
substituted with hal o, |ower-alkyl-, |ower-al koxy, cyano, nitro,

met hl enedi xoy, or trifluoronmethyl-; and naphthyl-. [00198] Parti cul ar
conpounds i ncl ude:

N-(3-Amin X Lhydr o-
s o ne AR ot R B Pt b Werbardbifd

N- ( 3- Ami no- m@@giﬂeﬂmgﬂeﬁgawa 1— 5- cyano- 4- met hyl - 6- oxo- 1, 6- di hydr o-
pyri m din-2-yl)-2-net hyl - propyl Zf1 uor o- 4- net hyl - benzani de;

N- ( 3- Ami no- pr opyanyl- N-[l (1- benzyl 5- cyano 4- et hyl --6- oxo- 1, 6-di hydro
pyrim’d|n2yl)--rre -4- et

N- ( 3- Ari no- pr opy)® (%ed(ﬁ‘o%e pesst. @ &S@égﬂgﬂ%”@%xé’mﬁ%a% hydr o-
pyri m di n- Zuptitaiédd ﬁﬁlﬂ?&J o?ﬁ&fmbrlsuﬂsufnltb@ﬁ&e@ﬁﬁ m Qﬁlonaﬂy substituted

N- ( 3- Am no- propyl benzyl - 5- cyano- 4- e 6- ox0- 1, 6-di hydr o-
pyrimdin ®1ﬁf9 r@hhyﬂll mMMu]ed@ﬁhlhOeamﬂﬁ@fMﬁdm}leremR is chosen from

N (3- Al . | -5- t hyl - G- d

pyEi mg} %@?w@% ﬁeg Snzﬁl- T q’ﬁBﬁ‘%@rﬁ%‘eﬂﬂgﬁo £ﬁ$ﬁﬂdnflé°%r:)gy| )N
1-(1- benzylhy'a:ccg\éﬁr\gm nilB} Sbktittted eyt ofd SpENENPsubstituted aryl.

pyrimdin - 2-met hyl - propyl ]-4-trifluoronet hyl -benzam de;

N- ( 3- Ari no- [Bg ') - NIna patticudm sy ehus g Eoompoundstdf\fontulaiovierén d, figdr o-
pyri m di n- 2 % ?2)7 thyI propyl]-4-trifluoromet hoxy-benzam de;
N-(3-Amn N-[ 2- (1- benzyl - 5- cyano- 4- net hyl - 6- oxo- 1, 6-di hydro

pyri midin yl ) - -NERFyR %@Ryhﬂeagdeﬁhéwémb@nzam de;
N- ( 3- Ami no- pr opyl i\ 1- (1- bénzyl - 5- cyano- 4- net hyl - 6- oxo- 1, 6- di hydr o-

pyrim di n-2-yl )-&Jﬁ@,hqqﬁﬂ ﬁ‘pﬁﬁp@rqgea;wtma@ isstitatedadkyl-, optionally

N (3- A ) 4- i
o 3 SR ] A T U T BN S AL
N- ( 3- Ani no-@ﬂ@ﬁbﬂai%hﬁsﬂt&mbﬁetétdc%@ypmao 4- et hyl - 6- oxo- 1, 6-di hydro

pyri m din- 2-y| ) - 2- et hyl - propyl ] cyano- benzam de; N-(3- Ari no- propyl) - ' N—[
1- (1- benzyl - 5- cy#@flo- 4- met hyl - 6- oxo- 1, 6- di hydr o-

pyrim din-2- Vi ) R BN b2 Lot a5 0N SRR e, BE 25 OCT

=}

benzyl-; and optionally substituted heteroaryl-.
[00195] In a particular subgenus of compounds of Formula T wherein R;is—
NRJ{COR,).

' R, R,, R,.,, R, R and R, are as defined above; and

R, is tolyl-, halophenyl-, halomethylphenyl-, hydroxymethylphenyl-,
methylenedioxypbenyl-, formylphenyl or cyanophenyi-.

[00196] In a particular subgenus of compounds of Formula I wherein R, is —
NR)(CH, Ry, |

R, Ry, R,, R, and R, are as defined above; ,

Ry 1s chosen from hydrogen, dptional_ly substituted alkyl-, optionally
substituted atyl-, optionally substituted aralkyl-, optionally substituted heteroaralkyl-,
and optionally substituted heterocyclyl- and

. Ry, is chosen from pheny! substituted with one or more halo, methyl-, cyano,
trifluoromethyl-, trifluoromethoxy, carboxy, or methoxycarbonyl groups; piperidinyl-;
and naphthyl-.

[00197] In a particular subgenus of compounds of Formula I wherein R, is —
NR(SO,R;.),
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N- ( 3- Ami no- propyl ) - N-[ 1- (1- benzyl - 5- cyano- 4- net hyl - 6- 0x&5 PCE28Phydr o-
pyrimdin-2-yl)-2-methyl -propyl]-3-chloro-4-fluoro-benzam de;

N- ( 3- Am no- propyl ) -N-[ 1- (1- benzyl - 5- cyan- 4- et hyl - 6- oxo- 1, 6-.di hydr o-
pyrimdin-2-yl)-2-nethyl-propyl]-4-fluoro-3-trifluoronethyl-benzam de;
N-(3-Am no propyl)-N-[I|-(1-benzyl-5-cyan-4-net hyl - 6-oxo-1, 6-di hydro
pyri mi di n- 2-yl ) -R:RefayR,, andBy kie-a8 dafintidfdbgwe;o- benzami de;

N-(3- A - 4~ net di hyd
Dyt af ne 2yt s o R SR rees, oS HER B Ay Aaucully ! YAre
N- (:3- Ani no- si%ﬁﬂﬁf!eh 4! %Fﬁéna!u? @ﬁlyétmﬂe@mﬁgc?!i%%onﬁﬁ?%‘Iﬂfsﬂmﬁedjhéﬂéfgéxﬁﬂcyk

pyrimdin-2-yl)-2-nmethyl - propyl ] - 4- nmet enzam de;
N-[ 1- ( 1- Beraagdloptipgaltyi swbstityled GetorosydlyB-add hydr o- pyri mi di n- 2-yl ) - 2- et hyl

oy - 5 ot i FSEOREL T BBFRY) aHSSLR A PRS-k M 0%,
propyl | - 4- nglhy I %Hﬂétﬁﬁhéc{il)_{%r_ 3 bﬂﬂﬁ%&dﬂﬂéthﬁe%a Rhyl-.

N-[1-(1- Benzyl "4, 5-"di met h oxo- 1, 6- di hydro-p md|n2yl) 2- et hyl -
propyl ] - 4- nl®0188] - I\I—pyParbd:ul@qon@ogmdsand:iyﬂe benzam de;
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{ 1-[1

di n-

y
1
y
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pyrimdin-2-yl)-2-nethyl-propyl]-3-cyano-benzam de; 25 OCT 2006

N- ( 3- Ami no- propyl )-N[1-(1-benzyl -4-cyano- 5- net hyl - 6- oxo- 1|, 6-di hydro
pyrim din-2-yl)-2-nethyl-propyl]-3-fluoro-4-trifluoronethyl-benzam de;
N- ( 3- Ami no- propyl) N-[ 1- (1- benzyl - 4- cyano- 5- net hyl - 6- oxo- 1, 6- di hydr o-
pyrimdin | ).- 2- met hy| - propyl]-3, 4-di fl uoro- benzam de;

N (3- Ami n % Sydso-Rynmdin2 ethyl-pyenin}-4-methylhenganids; | | 6- di hydr o-

i m di 2 ) -8 3
N (3 A no- Mﬁﬁ%ﬁ% OB P S A AR o037 1 i n
2-yl) - 2- metdilydr b dﬁB hyl-b ide;
N-%/3) Ami g dp%psfl?ﬂﬁl[ 1- (% ﬂl?pﬁbggmg meth?a’n);:Imizlaml ed| hydr o- yr| m di n- 2-

yl ) - 2-met hyl - pr&ﬂ;(ﬁjmmnﬁmrmbrl)ﬂyeﬁiz(mea@d w&xy inaphtbalemylty

713 20 et Iy PR aaRY B Rt Bl A R BT & et b gemide;

N-( 3- A(T nozpr f’ )F)Yﬂg)(i’)%{]int o(plfoﬂﬁjlilll{ﬂldf(‘l-ﬁe‘ét @ﬂm@yﬂmﬁf ﬂlgmyl-ﬁ@xduhs/-dﬂ@dm-
rrmain e ro nme -penzam de

RIY( 3- Ani no-m?i/@yﬂwz gtmﬁlywm]&ﬂmh%wﬂ@ﬂ-hm@o 1, 6-di hydr o-

i mdin-2-yl)- I th
ICI\JIYE |3m AmI 20 p?lo)pyllé lém% (I:% %’@ﬁz‘ﬂ} (- “%zy}%é’ﬁ%““@ykﬁﬁ?‘?ﬂe@%%’fo-
pyrim din Ira YD ety RRydplyi -ﬂabﬂay&enbﬁﬁiaam de;
N—(3-Amno propyl) [1-(1-benz -6 0XO0- trlfluororrethyl 6d|hydro

pyri mi di n- 2- yl ) -B=Getmipo-repp) N 140 eeniayi-4-pesmearinggyl-6-0xo-1,6-dihydro

N (3- Al met h 6- 1, 6-di hydr o-

Dyt i m i n- 2RO oA SRR bR i e

N (3- Ani no- pr opyN)(s%l{aiho(ﬂmpﬁw 1-4- m&ﬁmzyﬁmoscﬁxeﬂhyﬁﬁcuﬁamﬁaﬂmd-m di n-
2-yl)-2-methyl -pro yI] -met hyl - benzam de;

1- (3- Ani nonpHigin-3-y2- ﬁ@ﬁ}%prm&%mﬂu%ﬂmﬂ@ylwm propyl }-1-
B SO P P RIS TR o5t
benzyl - nep;h;ﬁﬂﬁa—bgr@-?&nﬁtwmmﬁy@}pwiﬂmrdmeﬁoﬂyhm&d | c acid am de;
N-[1- (4 Acetyl arri‘\ln8-Ax;lmo-propyl)-qu(lo(lz-Lbe?azgll-él-c%n% ? géthnj;l-%wxozl \6/ d}h St !
pyrimidin-2-yl)-2-methyl-propyl]-3-fluoro-benzamide;
N~(3—Am'ino~propy1)-N~[1-(1-benzyl-4«cyano—5—methyl—ﬁ—bxo—1,6—dihydro—
pyrimidin-2-yl)-2-methyl-propyl]-3-chloro-benzamide; ,
N-(3-Amino-propyl)-N-[1-(1-benzyl-4-cyano-5-methyl-6-oxo-1,6-dihydro-
pyrimidin-2-yl)-2-methyli-propyl]-3-cyano-benzamide;
N-(3-Amino-propy!)-N-[1-(1-benzyl-4-cyano-5-methyl-6-0x0-1,6-dihydro-
pyrimidin-2-yl)-2-methyl-propyl]-3-fluoro-4-trifiuoromethyl-benzamide;
N-(3-Amino-propyl)-N-[1-(1-benzyl-4-cyano-5-methyl-6-0xo-1,6-dihydro-
pyrimidin-2-y1)-2-methyl-propyl}-3,4-difluoro-benzamide;
N-(3-Amino-propyl)-N-{1-(1-benzyl-4-cyano-5-methyl-6-0x0-1,6-dihydro-
pyrimidin-2-yl}-2-methyl-propyl]-3,4-dimethoxy-benzamide;
N-(3-Amino-propyl)-N-[1-(1-benzyl-4-methyl-6-ox0-1,6-dihydro-pyrimidin-
2-y1)-2-methyl-propyl}-4-methyl-benzamide;
N-(3-Amino-propyl}-N-[ 1-(1-benzyl-6-oxo-4-phenyl-1,6-dihydro-pyrimidin-2-
yi)-2-methyl-propylj-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(1-benzyl-6-ox0-4-propyl-1,6-dihydro-pyrimidin-2-
y1)-2-methyl-propyl}-4-methyl-benzamide;
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propyl ] -N-(3-am no- propyl) - 4- net hyl - benzami de; 250CT 2008

N- (3- Am no-propyl )-N-[ 1- (1- benzyl - 4- cyano- 5- net hyl - 6- oxo- 1, 6- di hydr o-
pyrim di n-2-yl)-2-net hyl - propyl]-4-nmnethyl -benzami de;

N ( 3- Ami no- propyl ) - N-[ 1- (1- benzyl - 5- met hyl - 6- oxo- 1, 6- di hydr o- pyri m di n-

S 1) i et oY R pil ﬁ%\i-{ﬁf%%%fj?ﬂwm&rwpw G 2- y1) - 2-

met hyl - pro y{-,]mﬁn@% helm&en -methyl-b id
N- (13- Am no@pr opy! bL[l (1- éﬁﬁgyﬁén? s}(r)pre(l)]|zoe3l/nlj1 i - et hyl - 6- oxo- 1, 6- di hydr o-
pyri nm di n- 2-yl (23 ﬁanmprqwbﬁ\}{]—(]drbmﬂg’hwmd:thmmmthiﬂ 6-0x0-1,6-dihydro-

IF;I;/EI?,mAg 20 9{}_}(])%.[) gzr?g'}'hﬁetbﬁ%?mﬁ/ﬁ%@i‘ or o- n;tggl 6- oxo-1, 6-di hydro
Dyt i ne 2y ) e PRp L @ﬂz@m@%@mmﬂwo-

N- ( 3- Ani noppnup@h)&jﬂ)—pﬂéthy@rdpﬁ}}nayﬁhﬂ-mmdeﬁ 0x0- 1, 6-di hydr o-

R (3- A no- pr opd-Runtio-poesBsi-is Sk yrore-birttsrmehyt L dndrmydro 72 25
'OCT 2006 Yihid | = 4= hyl - b d 2-
1-[(3-Am n% prop‘%z)]ﬂ?z%yﬂ‘éthﬁry‘?m’%ﬂ%?61{3@9%%“%0 - t’rrgt hyf?f)?(r)npyf}-l- {

Rl_e?gyk 4- et hyl M{b&mﬂo—ﬁr@mm{b{bﬂomﬂyﬂm&mﬂfeﬂgﬂwl geﬂé]@ﬁmg- et hyl ester;
m no- 0X0- - di ro

pyrim di n- 2 %Fﬁ%% Zhl}gb%ﬁ‘é%yﬁ?f “‘P?@Bﬂ’g‘s - benzam dey

N-(3- A A e 1 -

oyt T e 2y ) eyt PO A bon e o %ﬁglﬁgﬂﬁwﬂ%ﬂm

Benzo[ 1, 2, a}ylbraamthxb]brepﬁ]-éanﬁh)dylbanzmﬂed

(3-am no- propyl)

oty B oPY! b i R ey hf%m@lymmﬁmlﬁwammwmﬂ} e

N- (3- Ari nomﬁgms%e IsJex6J1 @@iﬁfﬂo-ﬁ’yrﬁn Bxtbo d;@l@%elcﬂetﬁyl%day .dro
pyrim di n-2-yl) - 2- -pro 4-cyan- benzam
" Benzo[ 1, 3] di oonZe{B{(é rppyl -meﬂsfl-@mzwl)mmpy] P-rhethylipropAkyt - 4, 5- - -

(2 R el Y LA P £ B A by 2 O
N-{1-(4-Acetylamino-1-benzyl-6-0x0-1,6-dihydro-pyrimidin-2-y1)-2-methyl-
propyl]-N-(3-amino-propyl)-4-methyl-benzamide; a
N—(3~Aminc;-propy1)-N-[1~(1-benzy1~4-cyano~5-methy1—6-oxo-1,6-dihyd:o-
pyrimidin-2-yl)-2-methyl-propyl]-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(1-benzyl-5-methyl-6-0x0-1,6-dihydro-pyrimidin-
2—yl)—2—methy1—propyl]—4-mei_;hyl—benzamide;
N-(3-Amino-propyl)-N-[1-(1-benzyl-6-oxo-1,6-dihydro-pyrimidin-2-y1)-2-
methyl-propyl]-4-methyl-benzamide;
N-(3-Amino-propyl}-N-[1-(1-benzyl-5-isopropyl-4-methyl-6-oxo-1,6-dihydro-
pyrimidin-2-yl)-2-methyl-propyi]-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(1-benzyl-5-fluoro-4-methyl-6-oxo-1,6-dihydro-
pyrimidin-2-yl)-2-methyl-propyl]-4-methyl-benzamide;
N-(3-Amino-propy!)-N-[1-(1-benzyl-5-bromo-4-methyl-6-0x0-1,6-dihydro-
pyrimidin-2-yl)-2-methyl-propyl}-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(1,5-dibenzyl-4-methyl-6-oxo0-1,6-dihydro-
pyrimidin-2-y1)-2-methyl-propyl}-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(1-benzyl-4-methyl-6-oxo-5-phenyl-1,6-dihydro-
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Pylinidin-2-yl)-2-nethyl - propyl | - benzani de; 25 OCT 2006

N- ( 3- Am no- propyl )-N[1-(1-benzyl -4-cyan-5-net hyl - 6- oxo- 1, 6-di hydro
pyrim di n-2-yl)-2-net hyl - propyl ] -4-net hyl - benzam de;

N ( 3- Ami no- propyl ) - N-[ 1- (1- benzyl - 4, 5 di met hyl - 6- oxo- 1, 6-di hydr o-

I m di n- 2 -4- hyl -b | de;
ICI\JIYE IZmAmI Eoz%‘ﬁwlldgﬂ @ffWﬁ%@iﬁl g}or E -'gxo inéa(r:lni hsdro-
pyrim din-2-yl)- Z-{HE[(Bl)ﬁhnﬂd% 13)5 (41'6&3%3&2@5&)%19&1 F—Z-meth 1-propyl}-1-

5- Met hyl -t hi ophene car box I|c acid ('2-amro-ethyl)-[1-{1-benzyl-4,5
- di met hyl - 6- @@YH‘@Q@hﬁ;ﬁd@?ﬁl—%ﬁfdﬂhﬁ@ﬂyﬁmﬂm&}cnﬂmWﬁG g pthy] esteri de

di et hyl -6 oxo. 16 C""”b"x%xl Rl oty omBhiA ok d ol e,

5- Met hy! - pypazhidar-2-y Lg;tﬂ(lgma;%gly@rbgﬁé & - (1- benzyl 4, 5-
di net hyl - 6- oxo-1, 6- h dro- r|md|n 2-yl)-2-"met hyl - propyl] am de;

N- ( 3- Ami no- pr opyN)(3P~AI[n!J106m'0PB€1)TNyﬂ1-€I endy s 54djthethylo&-ox d- 166-ditygtair- o
di n- 2- 2 | h - t, d

R (30 At no B ZROFY e B oab T Aot hepemdren- 1- y1 et hyl - 6- oxo- 1, 6-

di hyd rimd Mr, R

1I [Z Eg %1 Ino e!t%ellgz)@ji-ig??%&k?q%%p%azo !l(i%@ll - mtﬁ&?&g”ﬁ%@@%ﬁz% 5benzyl

. 5, 6-di rrFt hymmybﬁrtimﬂ-hﬁmdmpmﬂlﬁi -DET- Iﬂ@hm-propy;}]-ﬁméde ol - 1]

grgggﬂ’_?ﬂ gyﬁ': ﬁo(?yﬁ&xgug o{a"i ftidGaPid Sl oty e Sk e Sy B dazol - 1-y1) -
}J%,IH:JM{,&O(_@D%WI -t hi ophen-2-yl)-4,5-

3- Benzyl - -Zln{eﬁqllf?
dihydro-im azo-I L]p éx%)c yrlmd|n4one N ( 3- Ammo- propyl ) - N- [
1- (1- benzyl - 4, 5-Benwsl hjidicxo mrbaxwlm,uﬁ@ ammo—propyl)—[l (1—benzy1-4 5-

pyri m din- h - /1124~ nesul ona

N ( 3- Ani no- %ﬁg}&)’? %k@y@%gwe';ﬁgz" “BroRYljanyy dro qui nazol i n-
2-yl)-2- met hyl - quBYAﬂmﬂréﬁﬁljlel 0B85 dimethyl-6-0x0-1,6-dihydro-

N- (3- Ami no- propyl ) - Ne[ 1- ( 3- benzylbﬁ1 Tox0-4.5,6. 7°1 et ahydr 0-3H

_cycl opent apRTRidEFA-YR-3methyl pearini-beneapide] - 4 met hyl - benzami de; and
2- (1- Am no- 2- metygyh Wﬂl‘))py?ﬁ ﬂeﬁzé‘ll-lienz?l—t? k:ymlto(-a -gnaetﬂ}lyq Coxo-1 ,6-dihydro-

pyrimidin-2-yl)-2-methyl-propyl]-4-methyl-benzamide;
N-(3-Amino-propy1)-N-[1-(1-benzyl-4,5-dimethyl-6-0xo-1,6-dihydro-
pytimidin-2-y1)-2-methyl-propyl]-3-flucro-4-methyl-benzamide;
N-(2-Amino-ethyl)-N-[1-(1-benzyl-4,5-dimethyl-6-oxo-1,6-dilydro-
pyrimidin-2-yl)-2-methyl-propyl]-4-cyano-benzamide;
5-Methyl-thiophene-2-carboxylic acid (2-amino-ethyl)-[1-(1-benzyl-4,5-
dimethyl-6-o0xo-1,6-dihydro-pyrimidin-2-y1)-2-methyl-propyl}-amide
5-Methyl-isoxazole-3-carboxylic acid (3-amino-propyl)-[1 -(1-benzyi-4,5-
dimethy1-6-0x0-1,6—djhydro-pyrimidin-Z-yl)-Z-methyl—propjfl]-amide;

5-Methyl-pyrazine-2-carboxylic acid (3-amino-propyl)-{1-(1-benzyl-4,5-
dimethyl-6-ox0-1,6-dihydro-pyrimidin-2-yl)-2-methyl-propyl}-amide;

N-(3-Amino-propyl)-N-{1-(1-benzyl-4,5-dimethyl-6-oxo0-1,6-dihydro- -
pyrimidin-2-yl)-2-methyl-propyl]-2-methoxy-acetamide;

N-(3-Amino-propy!)-N-[1-(4,5-dimethyl-1-naphthalen-1 -ylmethyl-6-0x0-1,6-
dihydro-pyrimidin-2-y1)-2-methyl-propyl}-2-methoxy-acetamide;

2-{1-[4-(2-Amino-ethyl)-2-p-tolyl-imidazol-1-y1])-2-methyl-propyl}-3-benzyl-
5,6-dimethyl-3H-pyrimidin-4-one;
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cycl opent apyrim din-4-one. Uility, Testing and Adni ni $5Q@&T8R06 Gener al
Uility [00199] Once nade, the conpounds of the invention find use in a
variety of applications involving alteration of mtosis. As will be
appreci ated by those skilled in the art, mtosis my be altered in a
variety of ways;z_ S >8Iy E t1_M._1 oSl [=h by 1 RGgr.easi ng or
decreasing the é’C:tBIQ'%'IBI% 5’%0?&%&8? %2%%1&% 1n %g&ﬁﬁ,gﬁ:ﬁﬁ%@ﬁ%ﬂq at ed

di f f er ent | ypropyl - ®HHgrimaginbbond;f ect ed (e.g., disrupted) by disturbing
equilibrium .either g)é I nhi hiting or _activating certain components.

Sinmilar approacReBeRRy>Pedmsiiyd 2 -t 1 ii{(bmedy oy 2-Yorde-par t i cul ar

enbodi ment , 5 -‘ﬁ"ﬂfﬂaﬁ St 2 4] 120N 4 used to inhibit mtotic

spi ndl e fordnﬂ%ﬁf%n, t ﬁgpgﬂg’s?ﬁﬁg}e%%%‘ggp‘égﬁ cycle arrest in mtosis. By
“inhibit" in thiN-(GamiasiprésRNdNI(1dRaF s -tghatiylioas:e-f 6rdilygroM th mtotic
spindle formation or causing mtotic sgi ndl e g%osf unction. By "mtotic

spi ndl e f orb¥EEHGH-2-Yhersewyl-propetri-methykhenzaneseifonamie;cr ot ubul es into

bi pol ar structurgg-hy nitotie kinesins., By " L e 1spindl e Iction”
herein is neant lﬁi%%@é&r’@Nﬁ%ﬁ%ﬁg%b%%@r%%%%?éwg%y%ﬂ?‘gﬁa.s‘zfo 0201]
The conpourgdg)-Qtmeihel-playeiHd-@Bthel-Berizaide, to bind to, and/or inhibit the
activity of, a m_totic kinesin, KSP. In one enbodinent, the KSP is human

KSP,  al t hough thN&3Aamipemrenylhill13-hesed-4-oxtd.Ad. Hstghydratdthi t the activity
f KSP ki ' h ' k0 _thi t ext,
'(')i nhi bi t'l' n@éﬁ?‘éﬁﬁ@?@%@%ﬁ%? 9@@@%’%‘3&%&%@%%%%éla%lolsecggpg)r(at i on,

causi ng mal f or me2-{IGAmiho-2-metBlErvbyiy-3-tehzyli3, 96 7aetpslyded-e pol es, or
ot herw se causi ng( nmor phol ogi cal perturbation of the mtotic spindle. Al so
i ncl uded \VEIOPFEPBIREM-Ai0BEon of KSP for these purposes are variants
and/or fragnments of KSP. See U. S. Patent 6,437,115, hereby incorporated by
reference in its entirety. The conpounds of the invention have been shown
to have specificity for KSP. However, the present invention includes the
use of the conpounds to bind to or nodul ate other _nmitotic kinesins.
[00202] The conpounds of t h&GIkEY.rsting and Admipisteation, cat cel | ul ar
proliferati@gerdi €S- Such disease states which can be treated by the
conpounds, conpositions

[00199] Once made, the compounds of the invention find use in a variety of

applications involving alteration of mitosis. As will be apprebiatéd by those skilled in
the art, mitosis may be altered in a variety of ways; that is, one can affect mitosis

either by increasing or decreasing the activity of a component in the mitotic pathway.
Stated differently, mitosis may be affected (e.g., disrupted) by disturbing equilibrium,
either by inhibiting or activating certain components. Similar approaches may be

used to alter mejosis.

100200] In a particular embodiment, the compounds of the invention are used to
inhibit mitotic spindle formation, thus cﬁusing prolonged cell cycle arrest in mitosis.
By "inhibit" in this context is meant decreasing or interfering with mitotic spindle
formation or causing mitotic spindle dysfunction. By "mitotic spindle formation"”
herein is meant organization of microtubules into bipolar structures by mitotic
kinesins. By “mitotic spindle dysfunction" herein is meant mifotic arrest and
monopolar spindle formation.

[00201] The compounds of the invention are useful to bind to, and/or inhibit the
activity of, a mitotic kinesin, KSP. In one embodiment, the KSP is human XSP,
although the compounds may be used to bind to or inhibit the activity of KSP kinesins
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and nmet hods provided herein include, but are not |initeth @6T 2088 cer
(further discussed below), autoimune disease, fungal disorders,

arthritis, graft rejection, inflamatory bowel disease, cellular
proliferation induced after nedical procedures, including, but not limted

to, surger ' nd.the |ike. .freatnment includes inhibitin
cell ura? p%lgfn?]’frlgl?%ﬁ&%%ﬁ %‘Itst Etflgm%ﬁ%“rtgéhg‘ﬂl@hﬂf hgus %ﬂ]'&wgf%e%@%ér qe;‘iﬁéa%llgglgs may
not be in aspindlbpolenBparsiich, Caditd itidinati&ifyle!, g?lra@ tSﬁﬂftoﬁcT%Fi@%e f())c?es‘,)ne

enbodi ment, the invention herein includes app fonto c

i ndi vi dual southevdsecgusing monplwbagitad perpbatitimaf thafditotic spindleniAlido iaciydane of

t hese di sor% L& RE aS aﬁes.g%gg?Ojﬂl The conpounds, conpositions and net hods
provi ded herern argﬁlﬂ P ¢ rIeTE BHERPSERES Yariangy andir fracaents@d KB cancer
i ncl udi ng s@ké W.3, WS 631991 18Sherdb i e § I ci nonas,
testicul ar carcinomas, etc. _Mbreg ﬂﬂﬁﬁgﬁyryﬁﬁ%ﬁgﬁ@%n@é be treated
by the conpeumpsnds ehiio iventioshardeerthuvdstodfavs bsscifioityedt KEP. Hotletge, but
are not |ing . _Cardi ac:; sar.comm ngi osar cona, . fibrosarcona
rhabdorryosg"fh %g’gﬁgg&ll%%@g}l&% es ﬂ?ﬁ}%ﬁﬁg, SRERIBAIIRdIng o anrgulat otera and
teratoma; Lu@tgtic Bmegahogeni ¢ carci noma (squanous cell, undifferentiated
smal |l cell, undifferentiated |arge cell, adenocarci noma), alveolar

(bronchi ol al9f208ar ci nBhasorpandhotthe adentiomaressed neeat belrnsliferation

chondr onmat oys_ hamar. t,om: nesot hel i omy; Gastroi ntestinal: esophagus

( squanous C@??M%ﬁgf%%e § %’é Wg’éﬁ’r‘@ﬁ’ﬁrﬁ?ﬁteﬂé’ydh?m%, coppasiHenta) |
stomach ( cadl AQHBds prs B BBrein ih&LATHAP Qtre(ﬁggg%:?tc@ &) %&%g gﬁlﬂﬂ&?dgécussed

adenocar ci noma, insulinoma, glucagonons, I norfa, clnoid tunors,

vi porm) , s nielewh gwleimmgae discaseclungateljsobdary lacthwitis, prafk edjevtiot, inflimmatory

Kar posi ' s ei Qoma...henangi om | pong, . neurofibroma, fibrom),

| ar ge bomels@c{vg g%%?:ggr %Ff ar?é)mll’thﬁ‘@:}f’%gldgﬁféjrﬁ#ﬁ%‘wqaﬂ BWG%GQ@WQQWS

adenoms, hamttinded to) sk @7y, QRlop |8 DA IA! Frobbfht inckidiBfihibiing
ynphoma, Teuken a),

(adenocarcinoma, W/|m s tunor (néphroblastoma), [ynp
bl adder and-&far Rrodiferatiom altdtizppeesidted thintinsome, casesahe cellsonaf nat &k n &ar ci nona,

adenocar ci nghm 1 ..+ (adenocarcin , .Sarco .. test]s. (sem nong,

t er at o, emr%ﬁg'ﬁigﬁﬁ%& Mo %Q?QF%{C%F#BWH? egﬁ‘)(?mnﬂﬁ’?&rt@? WSS ar com,
i nterstiti abereialiiclodesapplicmion i SRR individRAI0ALBALAR, SAFER %ﬁﬁiﬁ&h&tngum S,

| i poma); Liver:. hepatoma (hepatocellular carcinom), chol angi ocarci nong,
hepat obl st HHEIoR N 0 o 7k e oo ar st | |

[00203] The compounds, compositions and methods provided herein are

Dess

particularly deemed usefuil for the freatment of cancer including solid tumors such as
skin, breast, brain, cervical carcinomas, testicular carcinomas, ete. More particularly,
cancers that may be treated by the compounds, compositions and methods of the
invention include, but are not limited to: Cardiac: sarcoma (angiosarcoma,
ﬁbrosaréoma, thabdomyosarcoma, liposarcoma), myxoma, thabdomyoma, fibroma,
lipoma and teratoma; Lung: bronchogenic carcinoma (squamous cell, undifferentiated
small cell, undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar)
carcinoma, bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma,
mesothelioma; Gastrointestinal: esophagus (squamous cell carcinoma,
adenocarcinoma, leiomyosarcoma, lymphoma), stomach (carcinoma, tymphoma,
leiomyosarcoma), pancreas (ductal adenocarcinoma, insulinoma, glucagonoma,
gastrinoma, carcinoid tumors, vipoma), small bowel (adenocarcinoma, lymphoma,
carcinoid tumors, Karposi's sarcoma, leiomyoma, hemangioma, lipoma,

neurofibroma, fibromay), large bowel (adenocarcinoma, tubular adenoma, villous
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adenoma, hemangi oma; Bone: osteogeni c sarcoma (osteosarzéo%}-,zo?? br osar conm,
mal i gnant fi brous histiocytoma, chondrosarcoma, Ewi ng's sarcoma, nalignant
| ynphoma (reticulumcell sarcoma), nultiple nyelom, nalignant giant cell
tumor chordoma, osteochronfrona (osteocartil agi nous exostoses), benign
chondr omg, : r oy . RIS and gi ant
cel | tumrs%&%%\?gﬁﬂsaﬁ g?g’ﬁgl%ﬂsag{l}?’l@%%%%%g%émng?g%%ﬁ%%‘gﬁu ma,

xant hona, oWilei's fusior (lEpbrobastma)ipmiphges, Iéuleniia)gbladder an@ nicilghosar conm,
gliomatosis), brain éas_t rocytonp, medul | obl astoma, gljonma, ependynons,

ger mi noma ({STREAUS Fe Carcigpmaranstiional oellicaomams, admmperseianmeb grosie,
h : ' t i 1 A ol por 1 broma.
e ngi o, AT LRERHRS, e W Teafinork, iy SO GRGERE, ' 7 0T

car ci nonma) , temcuicinofieg charivehrchRig, Ra6@na, Miterstitiileell carkitioadl, fbyep! asi a) ,
ovaries (ov%rian carci noma (serous cystadenocarci noma, mnuci nous

cyst adenoc AFEPHIsReMa, AdenemapId tuaorss Hpomak)iverghenaiomstepatecstinlacel | t unor s,

Sertoli- Leydi | . ! ' t t |
Csquanus. o ibrig Chochron kg SRR m B8R, SR er o1
fi br osar cormiencrd, deomBgiomayBandl costoligBiilt s@tbha (RtddkaA00Ra), HltaaRsmace! |

carcinoma, botryoid sarcom (enbryonal rhabdonyosarcoma), fallopian tubes
(car ci nons)maligeaat ey hist eﬁgx&reﬁatpomaeﬁm'%a(m maligeant hr oni c) ,

acute | ' . ' ' . ' N 111

ny g | opr )c/) lrrlpp 2@&?‘?{\}% &g%l(éelgg@?gﬁ 'Sar%u%%% F@l@gpg’%go?ﬁdmﬁl 31]151%]}]5 g?aggtf?nctm%o;rl ndr one) ,
Hodgki n' s dihselpsm, osteschiiodghkiaostebyatiilagimbuy eitkiosidd HenlgnrabbadiBma, Ski n:

mal i gnant r@lﬁ&@g@mbas | cell carcinoma, squanous cell carcinong,

Kar posi's g ewndiramxolibrama, egteoid osisema and gifnbeell tugwrsiat of i br o,
kel oi ds, LAS] S a%ﬂg\ : NR....Thus,....he term
"cancerougslgéer}r " gte%r' ovi g‘gd& &%%aar’ gﬁ%?\%?’%é@ﬁ%ﬁ%é’%ﬁgﬁ ?%?lg%j by any one

of the abowefirgens)] fuenitgendiningitma, Madngiogrednit) 2hdihalosis), sy of ,
KSP- nodul at i acti vi te%i’ cgqciner ally either KSP or a .76 25 OCT 2006
“conpound a G 1052 Beiiilonlssiome. ddismasensadymoma, SEBIMPIIBIREI®adn | nsol ubl e

support hamj ey i . AW-GF Qf | at e,
pp ﬁﬁgﬁﬁsﬂo% Rh1EfhHABR @déiﬁ%g:l)ﬂﬂnﬁ,gscﬂﬁv%ﬂ% é&é%obﬁasmr& Q(Eﬂ%ﬁ{talp

an array, .). The insoluble su rt may be ma any codnp lon to
whi ch t he dumpish spinal tadpeunefibroma memdngidma, ghiparaasacchria)pGysaoldeical:mat er i al |

nd i herw ible w h - . - . .
and is ot Gidhs &:nﬁgr?lg%tai cl:)argmomtéﬂ cEerv%c (cérvical carcinoma, pre-tumor cervical

- dysplasia), ovaries (ovarian carcinoma (serous cystadenocarcinoma, mucinous
cystadenocarcinoma, unclassified carcinoma), granulosa-thecal cell tumors, Sertoli-
Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous cell
carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma),
vagina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma (embryonal
rhabdomyosarcoma), faliopian tubes (carcinoma); Hematologic: blood (myeloid
leukemia (acute and chrouic), acute lymphoblastic leukemia, chronic Iymphocytic
leukemia, myeloproliferative diseases, multiple myeloma, myelodysplastic
syndrome), Hodgkin's disease, non-Hodgkin's lymphoma (maliénant lymphoma);
Skin: malignant melanoma, basal cell carcinoma, squamous cell carcinoma, Karposi's
sarcoma, moles dysplastic nevi, lipoma, angioma, dermatofibroma, keloids, psoriasis;
and Adrenal glands: neuroblastoma. Thus, the term “cancerous cell" as provided

herein, includes a cell afflicted by any one of the above identified conditions.

Testing
[00204] For assay of KSP-modulating activity, generally either XSP or a
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overall nmethod of screening. The surface of such suppor%ssoﬁgyzog solid or

porous and of any conveni ent shape. Exanples of suitable insoluble
supports include mcrotiter plates, arrays, nmenbranes and beads. These are
typically nade of glass, plastic (e.g., polystyrene), polysaccharides,

nyl on or nitrocellul os Teflan"",. etc. Mcrotiter plates arrays are
especi al |y Smmdear‘?f'org@ééﬁg}? IVEDHPG s W@&-‘S@ﬁy %‘é‘jzvg a@éﬁs"g‘@q‘é%@i’? d out
si mul t aneoughyin i&%ldﬂ&is%ﬁ]fg’l @xfmﬁd e S articul ar
manner of bi ndi%g of the sarr?p e gg&ﬁgge'%?%gﬁa ﬁtsegﬂﬁfﬁs’lg as ’tet(ijs)el;:h%rrpati bl e
with the resghblessupport magbalmadewt boylsompositive to widel the sampkicah bk beuridye
activity of . the lsyfarrpl e .and is nondiffusable. Particul ar_nethods of binding

i ncl ude t helsusalily sepaated depme solutigmaggriaband s othemviseeompatiblowith tiet her t he
el ude the : Avmn U otk t
the cuppor t Pet pidhdof3Cleiil, 2o SRLERE S iGHhrlMabbe b Aldbr S e * ©

crossl i nki ngf atynenvgnichiehige. Hxatiples@ietudible isolRBRBupsittd idcludeiii@oier et C.
Fol | owi ng bi Eadi ng of the_ sanple, excess unbound material is renpved by

washi ng.  TR&tSa#i1eE, mewbrappnepdheads Hespe eredppisallpmadxetigless plagie ®@oubat i on

wi t h bovi ne I ) BSA)....casei.n or. ot h ) NRECUOUS,. Pr.ot ei.n. or

ot her ot ot JOSEBEasE PR ntEs maB el oA g TR S e 1
own to i nhi Bhd arrdjrréedpedially c@tveRichl Behhse iR DuhbePaf {ssgy can b¥ cdfibd | n one
enbodi nent, a conpound of the invention is conbined with KSP and the
activity of owﬂw@ye@mg@m@bwur@ eiieagtintrpndSanpiast iRhetpgrticslaknown i n

the art and_]j udes. one nore kinesin. .activiti.es. Kinesjn.activities

i ncl ude the%a@lﬁ_%ri %ﬁn?%n%?f@&s _ 1?119 rcﬂﬁglisgﬁoﬁ %S_rlg{slfﬁ’mp@%gigivﬁg* tﬁ?ﬁ gliding
and pol ymer irggbite ahd opahl iRAicea bi 88 ihednties1Baiaind (BE AEAH F théWRPR CS) |
bi-nding to other proteins of the spindle; binding to proteins involved in

cel | -cycl e @bhisrsmdiffisable,Bantisular mgthods af bindingdnelude Gangerefantibodies as

ki nases or : | £ i ' |_ul.ar tiviti ch as

spi nd o ol SR BBIET webtyASK atnty eI e o or ASHAP HERGRUCT 02 are
wel | known tahehhigsproafin kiothd td the stighor)| dirdcBbiRdihgdo ,"stl'tﬂdg' orftﬁzicﬁdugp&rlﬁgw,

Bi ophys. J.,_ 71; 3467-3476, Turner ,et_al., 1996, AnalL Bi.ochem 242

(1): 20-5; GChemisakerogglinkinggihg symhepnhgkihe pragein or agat on the Spfcaleiina et al . |

1995, J. Ex | 198 -0 1 W e | J. 68:
2444-53; W %ﬁgf rrafE[%gng’%?m%l%??l%fé‘ggl,e’ E?Hoégi‘@ﬂ:@“&&%“"% E‘lsr%?‘%y 7%9%“%06
[ 002071 Met Addsakplpwacdiving heasnmiy ftiem bdilecked nhinoggliiieabaidnywitiobydns activity

serum albumin (BSA), casein or other innocuous protein or other moiety.

[00205) The compounds of the invention may be used on their own to inhibit
the activity of a mitotic kinesin, particularly KSP. In one embodiment, a compound
of the invention is combined with KSP and the activity of KSP is assayed. Kinesin
(including KSP) activity is known in the art and includes one or more kinesin
activities. Kinesin activities include the ability to affect ATP hydrolyéis; ruicrotubule
binding; gliding and polymerization/depolymerization (effects on microtubule
dynamics); binding to other proteins of the spindle; binding to proteins involved in
cell-cycle control; serving as a substrate to other enzymes, such as kinases or
proteases; and specific kinesin cellular activities such as spindle pole separation.
[00206] Methods of performing motility assays are well knm;m to those of skill
i the art. (See e.g., Hall, et al. (1996), Biophys. J., 71: 3467-3476, Turner et al.,

1996, AnaL Biochem. 242 (1):20-5; Gittes et al.,, 1996, Biophys. J. 70(1): 418-29;
Shirakawa et al., 1995, J. Exp. BioL. 198: 1809-15; Winkelmann et al., 1995, Biophys.
1. 68: 2444-53; Winkelmamn et al., 1995, Biophys. 1. 68: 728.)
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al so can be used. Suitably, solution based assays are U%slPlc;é? .OGU. S. Patent

6,410, 254, hereby incorporated by reference in its entirety, describes
such assays. Alternatively, conventional methods are used. For exanple, P
rel ease fromkinesin can be quantified. In one enbodinent, the ATPase

hydrol ysis @poRoRfi ty astvdshdy %-m? i i

mal achite g?genﬂr eagent (-SQ%d%ﬁggg?lﬁgy%erb at eﬁﬁ?%&r%@fwcna: gchi te

green oxal a#lg camrhe Wed Buitablyi, solntiot Hased pssafoarp atifizadmUf.BePaar6y410,258, L of

the reaction mxture i uenched in, 90 L of ,cold 0.3 M PCA. _Phosphate

st andar ds gk?%répa’s aorggraiegt d '€ %%%WFW&?SWWW%&S%W SlisHENa: e

el eased.  oMontiohl 6M64I 2B %sANFop ERRANECS, HEKE sBEPnAUEREIRY TN PCA 100
ded evant wells

L of malachite green reagent is ad o t'he re In e.g., a
microtiter giaatifed Tnensiexbodiment thalATPheindrdlpsis dfivith asdaputitigesOBIM he pl ate
is read at 3}1,)% r-bance ,of 65 phosPhate st andards were used,

I

1. | f
absor bance Oggﬁm%aqgldﬁglg&;’@@r@@ Ragept (BadygnMpsasiura snabyhdate e
Addi ti [ | - NG uci .
002081 ATF s PATAREAAR Bikep SRAMD, 4 ( SEATHOTE 06, Tohertgtf AERRT 2o

moni tor  t hif) el bEtesemtiongixmse i qderwhed 190 pkREsId 0B MPCK. Phbighed in the
art. In one enbodi nent ATPase assays of kinesin are perforned’in the

absence of _W@%‘Pﬁ?@ 50 data cambe prarveded bumibinorganisohomatarclesdys ar e
0 o ey B B AR LIRSS o

be detected in ove assa

agent is i ngeparasnt isakldtd® BORISRLT FEIOR OF, aﬂi(ﬁéﬁ%}?ﬂ{e‘?z{%@ﬁﬁxﬂ&s In
SN

anot her enbodi nent, the effect of the agentsS on kine ase can be
decreased BiFvelapedivsilid Suniauies podhendate trrsadht sEbsortmmeaf 650hes 1Br  bot h.

In yet ano | ffegt of the agent is increased b

i ncr easi ngtlﬁlgE r@?ﬁrﬁ%ﬁgﬂép& ,Sofﬁagp%{e&gwgggang}s %Bf’ﬂfted[teééﬂgﬂi“énpounds

that i nhi biglottddeoviat tinlee tidditionally,i ATRa6e QsaliSRadvih Miths Bt IM¥udelthen be screened
Vi.vo screening nethods include assays of cell cycle

in vivo. | 3
di stri but i dRCHERFEa§AYabi | ity, or the presence, morphol ogy, activity, '

di-stributi nuNbep Me ' t hods for Itori.ng cell
cycl e di st (rllngzu(ﬁ] on of a %‘gfdfml oggu ae??io]%g{o???m%@shﬁ%f)&?ng‘f/u%%gﬁ/n&%t(? try,
are wel | kribswfftcts offegents skd hieawell kndwietodthbse skilledas theet, HaGaef or det er ni ni ng
cell viability. ,S%? f.@; exag})l e, .U S Patent 6,6437,115,- hereby

i ncor por at EFHYT & Eeasgs § Qidingsin Fepgriompedip decopisencent mierotibules.

moni t or i NG InsRbMEH EnbaAMBA B8 RIhsHBhA 178 Peffnitn W freliQUBe t © those of

skill in the art (see,

- microtubules. Different types of agents can be detected in the above assays. In a one
embodiment, the effect of an agent is independent of the concentration of
microtubules and ATP. In another embodiment, the effect of the agents on kinesin
ATPase can be decreased by increasing the concentrations of ATP, microtubules or
both. In yet another embodiment, the effect of the agent is increased by increasing

concentrations of ATP, microtubules or both.

D

[00209] Compounds that inhibit the biochemical activity of KSP in vitro may
then be screened in vivo. In vivo screening methods include assays of cell cycle
distribution, cell viability, or the presence, morphology, activity, distribution, or
number of mitotic spindles. Methods for monitoring cell cycle distribution of a cell
population, for example, by flow cytometry, are well known to those skilled in the art,
as are methods for determining cell viability. See for example, U.S. Patent 6,437,115,

hereby incorporated by reference in its entirety. Microscopic methods for monitoring

spindle formation and malformation are well kmown to those of skill in the art (see,
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78 25 OCT 2006 e.g., Witehead and Rattner (1998), J. Cell Sci.

111: 2551-61; Galgio et al, (1996) J. Cell Biol., 135:399-414), each
i ncorporated herein by reference in its entirety. [00210] The conpounds of
the invention inhibit the KSP kinesin. One neasure of inhibition is |C50,

s docr eased by iRy ot Rahef ibAT CERR ST EhelobT banahar REtlS6bpounds
have | CSO s Cafl EieB,s]BﬁfB&B—ﬁb};%hcﬂhﬁ%pﬁé&h&éﬁ%?%%ﬁﬁn@%g%% havi ng

IC.. '"s of |less than about 100 gM wi nore p erred nts having
150 s of N¥Ed0} han dbegemneunds offtetinpativn bkt the K§RkResiedOasaediient s

havi ng | C508; J.ess ;~th about 1 M and especially preferred enbodi nents

havi ng ﬁooflgﬂgbﬁilﬁlggci"hi%n&g% C?BWWO%?ﬁ omppyd ghydichibef er r ed

enbodi ment s adtbntyreg RIS nt of 1C50 is
adtiwityn g KID5ig decredsel 8§ % cen@ﬁ%lé’fvew R %S%fﬁ%?

done using an ATPase assay such”as “descri herern. Anot her
measure of PHRPIING bave ICs#s of lessitharoshoatih diMywith prefatederhiftimeith havihg M t he

K; or Kd isydefiped as the djissociation rate constant for the interaction
of the corrp%(gfﬁ gpﬁéss@ﬂ‘ Aagt ﬁé$ &&ﬁwlmomfw%ﬁ@ba@m@ﬂm@md&ﬁme K 's
of less th | referred enpodi nents having Y-'-'s of |ess
t han about -%g&%ﬁgg%%qg% 1%}%]!{‘ _gﬁgﬁyﬁsﬁgpge&?% %ﬂ,@f%ﬂﬁgﬁ&g@ggﬁméoﬂm& of

| ess than atiutabdutNl EEPEGAT f %’@H i S | K;"'s of

| ess than about 100 lﬁf\l/lgal}andﬁvvi t#%ﬁﬁgﬂeﬁo@%g% er r%@%&%&ﬂéﬁg@aﬂhavi ng K

's of |ess #hruhl8ReM, andwitvithd DO yREfeliné etbodintents teeifpdayt df3esd @taar ni ned
fromthe 'cﬁﬂu??ﬁﬁﬂ/][ olglegshree aii@rrﬁ%éons and the M chaelis-Menten
equation. First, only SHETEI O oo Moot peme apidnkRese asser sudasyiescrded t her e
IS no coopehatinvity. Second, the concentrations of active enzynme and the
conpound teﬁ}toegl are known (i.e., there are no significant anounts of
inmpurities B2 Hact i vAneeimeasyre ofinhibitiaria k. oFe)contpuunds with&CgBIesmt i C
rate of th - nhki bi t.or ex.is.zero, The rate (i.e., conpound
concentr at ?%1” ﬂggt t'ge gﬁr gt kv Ft‘%ggg‘i 23 the dissociptionTate qystant g fhe interackion ,
( O+ 0+Kd) 20248 bOmpdtrids MBBKEE] hereRFRith WS Drifo] e Al G V- TS
the rate of the frge enzyme, I,eries tr% mh?)tgl e%)rrédI‘:&“E‘lp8‘%“%ha%dK‘SOf‘?ésS

than about 100 uM, with preferred embodiments having K.'s of less than about 10

pM, and particularly preferred embodiments having K/'s of less than about 1 M and
especially preferred embodiments having K{'s of less than about 100 nM, and with the
most preferred embodiments having K/'s of less than about 10 nM.

[00212] The K for a compound is determined from the IC,, based on three
assumptions and the Michaelis-Menten equation, First, only one compound molecule
binds to the enzyme and there is no cooperativity. Second, the concentrations of
active enzyme and the compound tested are known (i.e., there are no significant
amounts of impurities or inactive forms in the preparations). Third, the enzyﬁaﬁc
rate of the enzyme-inhibitor complex is zero. The rate (i.e., compound concentration)
data are fitted to the equation:

E, + I, + Kd)- E, + I, + 2
vevog |1 Tl KO- (B + I+ KaP 4Bl

2F,

where V is the observed rate, Vouay 18 the rate of the free enzyme, I, is the inhibitor

concentration, E, is the enzyme concentration, and X, is the dissociation constant of

the enzyme-inhibitor complex.
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concentration, E. is the enzynme concentration, and Kd i45 ©k& 2808soci ati on
constant of the enzyne-inhibitor conplex. 79 25 OCT 2006 [00213] Anot her
measure of inhibition is Gs., defined as the concentration of the
conmpound that results in a decrease in the rate of cell growh by fifty
percent. Preferred conpounds have Gso s of |less than about 1 mM those
having a G50 of less than about 20 Mare nore preferred; those having a

G150 of |ess about, 10 M nore thos v a.d 50 of less than
about 1 M rmr@nféfé,] thoé@oﬁgwmmgc’@ngibl ﬁ&@? ﬁéﬁ%ﬁ&ﬁ?%ﬁl ﬁl@?rmre s0;
and t hose havmagor@tﬁihéﬁﬂlaﬂlfesdlﬁiﬁaHéwd’as@h@hﬁraﬂe(?)flﬁéﬂglﬁw&fb eBnt. Measur enent
of A50 is d usin cel.l I|f ratlon assay. such escribed herein.
Conpounds  of rﬁfege‘i “{7@3’}@ $§ ‘Efslﬂ}?ﬁlab?"tt 1 oy B?@daav’ﬁlgﬁé% 1085&5 [ 00214]
In vitro pot %Wa%ﬁtﬁfﬁd%ﬂﬁ&@%wf&rédnﬂbéyﬂagi}g) @?Ie@sriﬂh{‘&@ut fgm exanpl e,

by assayi ng human ovari an canceéer cel f8r viability following a
72- hour expostum@ s0;dhese bayiog aGLglof latsitioam abemtllqﬂvlmﬂore:mmwmhvn@d(&lm\ufabl lity

is determn asuring. the abs rbaneof formed by
the bior edugl anga$ %ﬁgp nory 5@ aa{;gqqrg 31@32*8%38 ach poi nt
onI It he do$ g e’veﬁﬂmfhssa Wam&eﬂl:&lt eﬁGQyisabwhsa@ aacen@fdlﬂétl hﬁdﬁfasﬁlﬁ}}sﬁc%@{s?;j cont rol
cells at nU.S ac n sorption (conplete ce [

[00215] Anti ‘% ?rﬁlflr \?g \2&5‘6 f’lg‘é" ‘5%?%1”%49‘@“6&8@%%@@5@#‘?%@}‘ applied in
the clinic tooozmept mentn ﬁ&o@aﬂaﬁ@rof@ﬁamﬁﬁlecm@mmmaaaﬁlﬁ&) fopave G SO s
that vary greatly. For exanple, in A549 cells ﬁaclltaxel @50 is 4 nM

doxor ubi ci n_ i aEBlenNy 2ssayine hygiep gy aian cancst gelly(SKQY3 Hywviahiljiyfellowisg 500 M

(data_provi degh i Mok @0®  SBOREIurtb irch b SmpdRie! M jsTher apeutii c
Program http: //dtg@r?m nl% gov/ 1.“ Therg%ore corrpouﬁ at i nhi bit

cel Tul ar pr ol detesminel Bimepyiriag fhee $W@n©¢0ﬂm@n@m@@mmftfpmdwéhmwt rating

BT on. NaNgARRbERALSKS N Bk HRES o SP15l, T8Ol L e

conmpounds of e 1nventron’in’a compoundst hat
bind to KSP Iaﬁms%roprvteheca@ltat@@slaqmndnttoﬁuatratqdmonttql celischt @2 haowsmaomend of t he

invention is . added t.0 a t tively, the conmpound of the
I nvention is %%‘u- tc’iuntdoab% r§tmn3§ %‘?’1? ﬁgﬁﬁgP I s added. C asses of conpounds
anong Wwhi ch [86218] bi ne&mng:@gfaaﬁ& dﬂiﬁpohﬁssmbiﬂe hieéi’CduUGb@sfﬁIﬂZ,eqiphéd:m

~anti bodi es, n-.nat ur.al ent nt|f| reens of chem cal
libraries, pgﬁ 1 ctgﬁgp%@eg fg‘@%c%r CEr C. em erapeut] ave (I'so ﬁaa t vary

greatly. For example, in A549 cells, paclitaxel G, is 4 nM, doxorubicin is 63 nM, 5-
fluorouracil is 1 pM, and hydroxyurea is 500 uM (data provided by National Cancer
Institute, Developmental Therapeutic Prograrm, htip://dtp.ncinih.gov/). Therefore,
compounds that inhibit cellular proliferation, irrespective of the concentration
demonstrating inhibition, have potential clinical usefulness.

[00216] To employ the compounds of the invention in a method of screening
for compounds that bind to KSP kinesin, the KSP is bound to a support, and a
compound of the invention is added to the assay. Alternatively, the compound of the
mvention is bound to the support and XSP is added. Classes of compounds among
which novel binding agents may be sought include specific antibodies, non-natural
binding agents identified in screens of chemical libraries, peptide analogs, etc. Of
particulaf interest are screening assays for candidate agents that have a low toxicity
for buman cells. A wide variety of assays may be used for this purpose, including
labeled in vitro protein-protein binding assays, electrophoretic mobility shift assays,
immunoassays for protein binding, functional assays (phosphorylation assays, etc.)
and the like.
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particul ar interest are screening assays for candi dat e 28§¥nf 399%hat have a
|l ow toxicity for human cells. A wide variety of assays may be used for
this purpose, including labeled in vitro protein-protein binding assays,
el ectrophoretic nmobility shift assays, inmunoassays for protein binding,
functional assays (phosphorylation assays, etc.) and the |ike. 80 25 OCT
2006 [00230021The detlherkiemhinationdf thbbindingddfie afnpdead of paunchtioh t¢ he

I nvention KSP be, done .in number of S. I'n one enbodi t, the
conpound | Lenay 53 ong iga r@%éwbpgwam ith ope elpdinisate e GmnoRaR sEbvd

noi ety, an Walel r ] ' . , | y be done
by attachi (r%.alb%}{a o%ﬁ’wé&lpor Qﬁéégb%{% g%g&%cggélﬂséﬁt{gﬁd%%%?de%%ﬁl r?ga a | abel ed
t est conpoudidctly. oForeexamplecthés PO b3f atfabing Al end portionrof KEH ol selidl east
one atom has been replaced by a detectable isotope), washing off, excess
reagent, arfdPRASH 8AGINEAAgPelgddess epmperend:{ier erample & oEmoxpd of the mymioplbsent on

the solid r ] " N [1 0] :
conpound i g&glgrfﬁééﬂéglgég%@& a(S)Ir}géﬁl rﬁg@ ?@c%dggﬁglgﬁb%pﬁ%tsﬁggﬁ%’A%?Séqh
provi des a relgienic bad Heteshiging lwhethef the anadin0bS ik G4hel is thdtypeesesic@nthe solyd enzyne,

anti bodi es, particles such as magnetic particles, chemlum nescent tag, or
speci fic biSHBR®E nol ecul es, etc. Specific binding nolecules include pairs,

such as bi gh¢ nd st | flin, . di ' LAl 0px1 F : t he
peci ¢ Dol o mihf SARE i 130 P o AE e B i frecfifr

| abel ed Wihdiretipddtebad veithnlabbl witie betesdes ardethetablisiginl, d.4), Adivisotgpece Wit h
known procedures, as outlined above. The | abel can-directly or indirectly

provi de a JBIOESEENtae, s, antijogissoarticlas sichas mpgpdioRastides.onl y one of the
conmponent s j ahel r d‘u#ﬂﬁi i.pesi ' el ed :at
tyrosi ne podglértnlhons %gﬁnﬁgaglﬁéagplb%t P*%ﬁglr%%ﬁh%ofgggk ki te‘?ﬁ%ﬁ‘?’{?%c:‘% nmor e

t han one cdnglodepeirsisychize bictinend dtrepthvidnt, Gfgexmrind abAdigbsin etsiFgy the for the

proteins, for ex Le, and a fluorophor for the antimtotic ent s. ,
[00220] Thépﬁ%ﬁﬁg‘%%%?mg% tL%S@HPk@ﬁﬂ%ym&P@ﬁ%@ﬂG%Hn@%%ﬁg@Fétors to
screen for gl boRale Wil prAR @(?ﬁ(%?ecti&ﬂﬁﬂ%%ﬁﬂ&c@%ﬂfd&o% I%‘Q('Sétﬁres,

equi va erein descri y

candi date" or grammati cal ents as use e an
mol ecul e, easgutlingd abeven, Thedibed opeditdctly or smditectly pypaitec dastatahit signal.

pol ysacc harfﬂﬁiﬁ@] poly r}ﬂ%lm%gtelm %ﬁin:?etn%s', ’onfyoon%eof the components is 1abeled. For

example, the kinesin proteins may be labeled at tyrosine positions using ', or with
fluorophores. Alternatively, more than one component may be labeled with different

~ labels; using I for the proteins, for example, and a fluorophor for the antimitotic
agents.
[00220] The compounds of the invention may also be used as competitors to
screen for additional drug candidates. "Candidate agent" or "drug candidate" or
grammatical equivalents as used herein describe any molecule, e.g., protein,
oligopeptide, small organic molecule, polysaccharide, polynucleotide, etc., to be
tested for bioactivity. They may be capable of directly or indirectly altering the
cellular proliferation phenotype or the expression of a cellular proliferation sequence,
including both nucleic acid sequences and protein sequences. In other cases,
alteration of cellular proliferation protein binding and/or activity is screened. Screens
of this sort may be performed either in the presence or absence of microtubules. In
the case where protéin binding or activity is screened, particular embodiments exclude
molecules already known to bind to that particular protein, for example, polymer
structures such as microtubules, and energy sources such as ATP. Particular
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tested for bioactivity. They may be capable of direct!| y5@CT#0%ectly
altering the cellular proliferation phenotype or the expression of a
cellular proliferation sequence, including both nucleic acid sequences and
protei n sequences. In other cases, alteration of cellular proliferation
protein binding and/or activity is screened. Screens of this sort may be
per f or med eemhedimentsdiassayebenndndndadmdiiat agbntniwhict dendtdind the celidiar case

where protein.hinding or activity is screened, parficular enbodi nents

excl ude nnpﬁoéﬁ"?% onaﬁ'ipgeé’aﬁfl ]&sn‘?ﬂﬂﬂg?%“‘ﬁ?ﬂﬁ’ets@%? ngeég‘i’rﬂn@ﬁl %?FOESFQHSan, f or
exanpl e, pohyéid mnSinbiket ; Wol gla) Eﬂrﬂ% 246k S such
as ATP. Partigcul ar 81 25&:[10%{?d 1%(%%281&%3%%%&#%%?5 0 rgssaf?ﬁﬁg%ﬁ{%ﬁgﬁude
candi dat e a{¥#23] whi cKaddidaiegéritnchrt dneompss mimwrousrchémicat elisses) thvughei n i n

its endogen rein_as "exogenous" _ agents.

g&s‘?@at ve state ternmeq he In
anot her enbb@GHEN theYAr6 gEasBisdnalgatess prefrrably they,ace frmall argenissompeunds KsP.,

[ 00221] Cangi ‘M% 1.G3lzn6l s, though
typically tﬁ%ﬁ%gﬁ%&% C tl%gg% e@?ﬁégg@%mﬁ?%&gégﬁgﬁfﬁ' organi c
conpounds Kaudidzgieagentt emuprise fumdtiphhl gbupmiceessigfoddfhcairs ihegRtibhamthabout

2,500 daltons. . Candi date-agents conprise functiaonal groups necessary for
.structural PW@P%@?&@HFWM%I%%P@M%% anshlipqrliglichinding, and Syderllyopeliede” and

| i pophilic bBijagdaf andd cirbhnal L O ' ' nyl -,
hydr oxyl -, ether, or cé?bogﬁfﬁ’g&gﬁggﬁpﬁ é?lg‘%fl%/&gféﬁogg’sﬁae{h%%ﬁégﬁe
functional twenf thalfunptiongischehival ganps. dBiecaaddateagofit eftes compristeyeliedli cal
carbon or het rocﬁyﬁl | c structures and/or aronmatic or pol égromat i C

structures CSEGBLPT RUFOEYMCSHUGHESS 3Rd/Pprromstic ORROIYAMRate sHBISAal gr oups.
Candi dat e aggdtifitéd ®ith 8hS AODNS e B i | | des,
saccharides, fatty acids, 92{“3%&, pﬁrl nesl,uﬂ%ur“lﬁ%n' (g%%gfg,q{e&g?@ga% ves,
structural alsalfoys amongdntinntilenmctudmpaehtiddsOOR2Rdrides faitylatids, agesids ar e
obtained frogm.a wide variety. % sources | nci udi_ngﬂ |ibraries of synthetic

or natural Bﬁ%%uwd%beﬁ’ ‘i%’é Y% StsErlnelogs gheombigations sharetdt e for random
and direct eqhoent hesi afdlidae\Woeifs W dbel I b GG . :

bi onol ecul eg’ in%:l udi ng _expf\ggsi gn o%b%erﬁﬁgﬁagﬁ%%g%ﬁsé@%ng

Al t er nat i veﬂlbl,'aﬂle$ pf wmihetic of nataral canpowdso Hoviexample, manfeomsmpdanbaet er i al |

fungal , plang.. Inal extracts are availahble or readily produced.
Addi tional | ;B/{' aﬂr?a{%&Pg%ngEm %é,?{rﬁ% ngtﬁvlsp‘%@ 8 Y191 ©, P{E'@EX’ §re unds
are readi | yandBiofictetulds) UBTngCapieasbn e?ﬁhdﬁhfzea eBkonuefsEl&al and

bi ochem cal neans. Known pharmacol ogi cal
Alternatively, libraries of natural compounds in the form of bacterial, fungal, plant

and animal extracts are available or readily produced. Additionally, natural or
synthetically produced libraries and compounds are réadily medified through
conventional chemical, physical and biochemical means. Known pharmacological
agents may be subjected to directed or random chemical modifications, such as
acylation, alkylation, esterification, and/or amidification to produce structural analogs.
[00223] Competitive screening assays may be done by combining KSP and a
drug candidate in a first sample. A second sample comprises a compound of the
present invention, KSP and a drug candidate. This may be performed in either the
presence or absence of microtubules. The binding of the drug candidate is determined
for both samples, and a change, or difference in binding between the two samples
indicates the presence of a drug candidate capable of binding to KSP and potentially
inhibiting its activity. That is, if the binding of the drug candidate is different in the
second sample relative to the first sample, the drug candidate is capable of binding to
KSP.
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agents may be subjected to directed or random chemi cal 2%¢Ti288&i ons, such
as acylation, alkylation, esterification, and/or amdification to produce
structural anal ogs. [00223] Conpetitive screening assays nay be done by
conbining KSP and a drug candidate in a first sanple. A second sanple
conprises a conpound of the present invention, KSP and a drug candi date.
This may beogzyi or medniapaRichPe bmbb&meRY, ﬁ%ﬁeﬁn@bfﬁ%ﬁﬁtﬁ&at%géﬁt%gspbul es.
The binding of the drug candidate is détermned for both sanples, and a
change, or Isi¢temised droughkheneiernd chmtpuiir mtchng assaysa ip lthds embndﬁmﬁat dhe t he

presence of a d didat e .capabl e o in 1g t KSP erLt Lally

i nhi biting (ioflg’eé@?ﬁﬁa? $ﬁ%&‘eti5’ OT"Pt?{Jl‘EH S @Sf‘%@n Pidfdate is
different i -he I I rug
candi dat e | DURELERES, %?%ﬁ%‘éﬂ‘%@? °@ﬁéé%&%@’%ﬁﬁ&c{ﬁ%%8%%?o%‘z“ R
particul ar ndioglasibettveert the cndidiite ggent aidthe bardigiavietyggatitthe bindBiz i s

determ ned t hrough the us corrpet itive binding assays. In this
enmbodi ment ,PIRY %?ﬁ%&%?&?n idate agENtdi ng m)l ety known to bind to KSP, such

as an anti b[@ﬁnsl] Pept it@ne ehib Bt {d, RAL L& te Qfﬁqglab@fgﬁ Eﬂﬁg%ﬁcerta' n
ci rcunst ances here 'may be conpetitive |ng as between the candi date
agent and tdaadﬂdam dgﬂg, orche tympetitdm) ot beth b adtieﬂgirstrm K8 H fodtiasimbeamiffigetithe

candi dat e a e 225 In o embodi nen e ndi dat e agent i.s | abel ed.
Ei t her .t he ©& ﬂw. 182, 4 ﬁ%enfgﬁw‘vﬁél%m&ﬁappe& 3h gy, terpne ga&awéﬁu?hrst to

KSP for: a tfaaﬁﬁééfwﬁﬁnw%oaﬁlcéﬁwb%ﬁ@gmuéccpresent | ncubati ons may be

performed at any t ratur itates optimal activity, typically
bet ween 4 a2 C. [d@ﬁtﬁ&}lohpaﬁmar@sﬂmmdepmnmsaehm,MtEmy atspwiermm

ot coni g, SRypeH PygHRsRRguE fionshboi Grenine) [17piealy PrEFBAL Sbicoos.

reagent is gePiRbL ¥uffRIERY SkdEs NRSLE T )ﬂ@rﬁﬂ;{gi@iﬁoveﬁ%@%ghé&{%neme IS then

added, and the presence or absence of the |abel ed conponent |s'follomed, to
i ndi cat € bi ssoomconigdentis then added, bed thepbediceantabsdnive of hedakaledr “i s added

first, followed b ndi.dat e nt . Di spl acement of the conpetitor is
an i ndi cat ﬁ?ﬁ“&%‘é‘*&&ﬁ@"&"fa ‘gﬁ?t %%g‘ﬁtﬁ nding to KSP and thus is capabl e of
bi ndi ng t o, [08El}POt €Nt sAbihr brﬁbd)cﬂhiehﬂﬂleéo ctiftP i aad]ga fiedt, £Hbwed By ¥ S

enbodi nent, ei ther conponent can be | abele Thus
' candidate agent. Displacement of the competltor is an indication the candidate agent

is binding to KSP and thus is capable of binding to, and potentially inhibiting, the
activity of KSP. In this embodiment, either component can be.labeled. Thus, for -

example, if the competitor is labeled, the presence of label in the wash solution
indicates displacement by the agent. Alternatively, if the candidate agent is Iabeled,
the presence of the label on the support indicates displacement.

160228] In an alternative embodiment, the candidate agent is added first, with
incubation and washing, followed by the competitor. The absence of binding by the
competitor may indicate the candidate agent is bound to XSP with a higher affinity.
Thus, if the candidate agent is labeled, the presence of the 1abel on the support,
coupled with a lack of competitor binding, may indicate the candidate agent is capable
of binding to KSP. | |

[00229] Inhibition is tested by screening for candidate agents capable of
inhibiting the activity of KSP comprising the steps of combining a candidate agent
with KSP, as above, and determining an alteration in the biological activity of KSP.
Thus, in this embodiment, the candidate agent should both bind to XSP (although this
may not be necessary), and alter its biological or biochemical activity as defined
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exanple, if the conpetitor is |abeled, the presence of 23851 2006 he wash
solution indicates displacenent by the agent. Alternatively, if the

candi date agent is |abeled, the presence of the |abel on the support

i ndi cates di splacenent. [00228] In an alternative enbodi nent, the candidate
agent is added first, with incubation and washing, followed by the
conpetitor. The absence of binding by the corrpeti tor may indicate the

candi dat e ag nt.i bou d to P, with her [ Thus, jf the

candi dat e agdteit heRRad e bphdR estritaiachodian d vipqigereentrg obr 1

coupl ed wi t h calld ﬁﬁiﬁt@énoﬁ@mnenlcwé dibtriBatidgcelNBIbilith Hr GaitRe ploRneandi dat e agent
is capable of binding to KSP. [00229] Inhibition is tested by screening
for candi dat & agycactiby, distibutipn oF ppeys gt miteticpindies: ap astgereEllt onpr i si ng
the steps of «gambl MRY, a candidate agent wth KSP, as above, and

determning an alteration in the biological activity of KSP. Thus, in this
enbodi ment , tH238hndi daltenatishs ddfsrsutial sreeringmanbe usek@Hd¢nsifY druagh this rmay

not be neces %E%%M activity as
defined 83 2% ef%@%b dtet(?{eher?taﬁ‘i%@é %g’hc%ﬁ#lsm%ng%gl%ﬁﬁgbﬁﬁbn vitro screening
met hods and (8023} o scPwiﬂewgntoﬂs amlaicgmvhooutmﬂstmasdhmmadsmthenssdys cycle

di stribution, It OF for t he e ohol activity,
di stribution, Sug%l achgl} b IFE 8 aﬁ??ﬁﬁf"glg (f %Psénﬁjﬁg f;ﬁ?@‘%outl i ned
above. | 0023@]at1£ﬂchﬂy sngmlﬁua&it yesulek fIﬁ@bﬂﬁinlo@fh]l saiﬂilﬂm's figf aidye safficicaefbrt o
identify dru at. bind.t he. native, KSP, but cannot bind to

did t
nodi fi ed KSP 6‘8 I g’%%ﬁ?l fofke gty ?ﬁo Oving eubRbop Al %BW{@FBW%“’HW be used

in the assaygree o&bﬂ-@bﬁﬂcﬂiﬂboﬁﬂi\ﬁ&l@ha@ﬂ&lﬂ{eaﬁﬁuﬁm&ﬁﬂ Sifraf@lhaeded i n at
| east triplicate to o %flalT statistical I‘¥ n| ficant results. Incubation
t

of all sanpl @8ctdetprmingl. tHopgxaspls, hpigradiola tSrF@Pé‘PWéa the sagwlemaydgent to
the protein. ch@uOWaeintiNARRbIRA 1o AbtbrniAIRE B %fﬁ@ﬁﬁ%gm dugte Of
non- speci fical | bound mat eri al and the anpbunt of bound, g%nerally | abel ed
agent det er ml 1 For éwaﬁﬂvefofhprerﬁv@eﬁsmmbemb@pdméhwe@gasassame sanpl es
may be countrm(;jsel,ﬁblgdésr(.}L s hike d of bound
compound.  [00232] A vargl%fgy g%dlﬂ eﬁl%i %a(génégﬁtg %ﬁée |nc1t e’% In %
screeni ng as#eayde useHederiliteie bH@tealme@qemmtem bk:émgabdfsr redwtnloa-lquyrwa ns,
e.g., album t ybe usedto |4t at tlrral
pr ot ei n- pr ot gf‘?\l%ol n ?Iﬁ%%(ging‘? ‘glsorc?g%nés %%r? mepéove&l clency ot i’

assay, such as protease inhibitors, nuclease mhibitors anti-microbial agents, etc., may

be used. The mixture of components may be added in any order that provides for the

requisite binding.

Administration

[00233] Accordingly, the compounds of the invention are administered to cells.

By "administered"” herein is meant administration of a therapeutically effective dose
of a compound of the invention to a cell either in cell culture or in a patient. By
"therapeutically effective dose" herein is meant a dose that produces the effects for
which it is administered. The exact dose will depend on the purpose of the treatment,
“and will be ascertainable by one skilled in the art using known techniques. Asis
known in the art, adjustments for systemic versus localized delivery, age, body
weight, general health, sex, diet, time of administration, drug interaction and the
severity of the condition may be necessary, and will be ascertainable with routine
experimentation by those gkilled in the art. By "cells" herein is meant any cell in

which mitosis or meiosis can be altered.
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background interactions. Al so reagents that otherw se i2%f?6(&09he
efficiency of the assay, such as protease inhibitors, nuclease inhibitors,
anti-mcrobial agents, etc., may be used. The m xture of conponents nay be
added in any order that provides for the requisite binding. Adm nistration
[ 00233] Accordingly, the conpounds of the invention are adm nistered to
celI's. By [0G2B4] ni St eX Ysiiticit® ferithe parpoma ot tedrbsitshvattioaindide both
therapeutlcal ly ef({ﬁﬁtlve dose .of a corrpound of the invention to a cell
either in dwmangang ofher aumals, partiauarkypamppls, andpthenaaganismg. I’thuéiﬂfeect ive
dose" herei e s, W it is
adm ni steré]ge thﬁ:}?%@é}%nh‘?atgggoeb&tﬂ B‘mg%g%n ?'(S)aﬁlh? eﬁgﬁr?%géhéa(ﬁp "% He titié:eat ment ,
and wi || berefesed tmbaihiest thy palat B4 thingghal,And hﬁhamosupnemreummmdinmhm ques.
As is known in the art, adj ust ments for system c versus |ocalized

del i very, é@%Pﬂ%HlﬁhUW@P—ght general health, sex diet, tinme of

adm ni strat drug r L f .1 on may be
necessary, [bﬁ%s\lw é&ﬁagclz@ri% 6&&61%%11{1&& dEQfxeﬁ)phtaﬁﬁ acg ta"? on by those
skilled in abﬁﬁtﬁﬁiay bBydméfdiérd, gﬁ@ﬂeﬁb Iy dssa pmﬁhceaﬁyan@eicbepmble whi ch mitosis
or neiosis can be altered. 84 OCT 2006 [00234] A "patient" for the

pur poses ofcompesifios semprising emphapnacaelicad excipisnthto FRAtERS 2afescBbier ani nal s,

particul arl e u re appli cabl e
to both hu%ﬁﬁheréﬁ%@gﬁ él?%e?%?gﬁgﬁl %%qji’%lﬁscg nﬂﬁfnﬂ prégf erred

enmbodi nent foAguBRUEBVaiidy of WRJEE dischbetdibRldw) ETH®nchitekieon bed enmbodi ment
the patient is human. [00235] Conpounds of the invention_ having the desired
phar macol ogheapeutisally gtivg commpornsl indbs Frenlation ma varefem) apopld). k100

phar maceut |v9tal |y acceptable conposition conprising an pharmaceuti cal

exci pi ent, to a patient, as described herein. Depending upon the manner of
i ntroducti dog23dje corfieiapdsts mmy Seeadufinisterddodiont drﬁnmmbtniaﬁbxywﬁﬁoﬂmys as

di scussed bel ow. The concentratjon _of theraPeut i cal I | ve corpound in

the £ or mul ATSARCTEy-Gy 240 BT HBE ABCTOITTRRIHGREVS 6h 55 apwsea ey
be adni ni st Ottﬁ;i s fo 4t of ABIAH Rthidh HieLar é%&é&ﬁ%ﬁﬁsé

radi ati on, em)t erapeutic agents suc he taxane cl ass of
topo1somerase I inhibitors. When used, other chemotherapeutlc agents may be

- administered before, concurrently, or after administration of a compound of the
present invention. In one aspect of the invention, a compound of ‘éhe present invention
is co-administered with one or more other chemotherapeutic agents. By "co-
administer” it is meant that the present compounds are administered to a patient such
that the present compounds as well as the co-administered compound may be found in
the patient's bloodstream at the same time, regardless when the compounds are
actually administered, including simultaneously.

[00237] The administration of the compounds and compositions of the present
invention can be done in a variety of ways, including, but not limited to, orally,
subcutaneously, intravenously, intranasally, transdermally, intraperitoneally,
‘intramuscularly, intrapulmonary, vaginally, rectally, or intraocularly. In some
instances, for example, in the treatment of wounds and inflammation, the compound
or composition may be directly applied as a solution or spray.
[00238] Pharmaceutical dosage forms include a compound of formulalor a
pharmaceutically acceptable salt, solvate, or solvate of a salt thereof, and one or more
pharmacentical excipients. As is known in the art, pharmaceutical excipients are

secondary ingredients which function to enable or enhance the delivery of a drug or
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agents that appear to act on microtubule formation or t2806%806t hecin
class of topoisonerase | inhibitors. Wen used, other chenotherapeutic
agents may be adm nistered before, concurrently, or after adm nistration
~of a conpound of the present invention. In one aspect of the invention, a,
conmpound of - Pl . 4 ' | Q- 1 NI 1.1 .h I re

ot her chenngﬁgﬁg%gﬁ?ﬁ%hgggﬁgg&ﬁggnn§g9gégﬁgﬁ%@?ébﬁi%ﬂmﬁé&hggﬁﬁbﬁﬁ% t he

present confiquidgsopical faghs duch heddhal, Opthaldt] Sdtotis Yeiins; bljfjostidriespr esent
conpounds as wel|l as the co-adm nj stered_conpound may be found in the

patient's biuRstrbleseEssPisttorHermans the Hie). Phgmrasewing! Gkcimients anchislepetins are

actual |y adgi_nist. . incl udi. si.mul. t ously, [00237] ..The mnistration
of the conpg}&%‘% ]gl%%g?g#rsg_ e{gug%gr %@%Z&g‘?@?&%ﬁmh{e&/ Oﬁ"]tt'?%]ﬂe Eogtﬁe be done in
a variety ofedital effeifs otthe GetivByhgrB@ibnt. o} kRGPS phefniddeltical Sxlisian@aneousl y,

intravenously, intranasally, transdermally, intraperitoneally,

i nt r anuscul @ay yunciipg tapupmvn dey charagtensticsyprodust waiforyityo stability, dasta bar | y. | n
sonme instapces. for exanpl i n.the.treatnme of ,wounds.and nfl amrati on,
the compountbbiaemte i S MRafined s ERPRSE o REGORHARE oL B e
spray. [ 002gsroPhriaiEt®ility C fhikGhaaack@idib exdifibie GretoaRNRY Rekctibed & Mul a |
or a pharnaceutically acceptable salt, solvate, or solvate of a salt

t her eof , anbelbpBegroTiRRcEive, fhisrappreeiated dm theaxichati thereds a rdationskipdatwden t he

art, pharmageutical excipi.ents ar.e. secondary .ingredignts which function to
enabl e or eﬁ%&ﬁocpee??ﬁeoﬁféﬁwce ca} eﬁ?lﬁﬁn%rmé%h S%FE’%%”"‘F% %géjﬁ?‘flé ina.
variety of pimgagle for FRat®icéuticali@ipidi®d diBtabld Ty RS ok ebdRisSor dFRBRY LIRS, and

| iquids; topical forns such as derrmal, opthalmc, and otic forns;

supposi t or i B6H knpwh é theririeand mex pe rseddn p vedetyof foranulations; Res, e.g.,

 Phar maceut i . ex i, pi i nclude ine ..inactj ve inargdien

. synergists %r%ﬁltlznﬁgm %ﬁ%ﬁ\%ﬁéﬁuggl Céetngﬁ%:i\%%l%ﬂl%%h?f’ ﬁ%ﬁ% ’ﬁﬁléor’ #@Sll{ ci nal
effects of Phislishitig Campag(EW®NRemmgtone TaEBtience i PracR f PAkmeg) JBent s
may function.to inprove flow characteristics, product uniformty,

stability, Pddion, AR Geppentidien LignineoticWiliama s Willkard(2000% Handbagkiobn of
dose, for c ' 1S . CQN o] | habid.Lty. Wiile

phar maceutigai eﬁ%@eﬁ%ﬁéﬁg’ %g%h%gd%%%?%égﬁgg’%dﬁgﬁi nert or

i nactive, i PhirmaeppicetAsdoeidtion anll @hamiactilitial Pleey @006); and Elaatboaksii p bet ween

t he propertjes of the rrmaceuti cal. excipients and the. dosage for
cont ai ni ng #ﬁ?émace‘fbﬁélz‘gg h%F%@MhMChéﬁltﬁnﬂilﬁ?@m@&% (éggf%f‘eaﬁggf as
carriers orwiichyeHcdrfdrfted herein by reference for all purposes.

[60240] Oral solid dosage forms such as tablets will typically comprise one or

more pharmaceutical excipients, which may for example help impart satisfaciory
processiﬁg and compression characteristics, or provide addiiional desirable physical
characteristics to the tablet. Such pharmaceutical excipients may be selected from
diluents, binders, glidants, lubricants, disintegrants, colors, flavors, sweetening agents,
polymers, waxes or other solubility-retarding materials. _
[00241] Compositions for intravenous administration will generally comprise
intravenous fluids, i.e., sterile solutions of simple chemicals such as sugars, amino
acids or elecirolytes, which can be easily carried by the circulatory system and
assimilated. Such fluids are prepared with water for injection USP..
[00242] Fluids used commonly for intravenous (IV) use are disclosed in
Remington, the Science and Practice of Pharmacy [full citation previously provided],
and include: .

alcohol (e.g., in dextrose and water ("D/W") [e.g., 5% dexirose] or dextrose
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well known in the art, and nmay be used in a variety of 35006WI2806 ons. See,
~e.g., Remngton's Pharmaceutical Sciences, 18th Edition, A R Gennaro,
Editor, Mack Publishing Conpany (1990); Rem ngton: The Science and
Practice of Pharmacy, 20th Edition, AL R GCennaro, Editor, Lippincott
Wllianms & W kin 2 ... Handbook of  Pharmaceutical Excipients, 3rd
Edition, A aquat?rﬁsép%%%?Wﬁe]mpmﬁahmﬁameédﬁ%31 e-poypaicaiqlin, and

Phar maceutical R : : i cal i-tives,
conpi | ed by M crYE gﬁﬁgﬁ{}ggfﬁgﬁF‘%@%glﬁ?&?gg%g%?ﬁ&%?& %’réﬁq’?g ’

i ncor por at egl5}tes.&.hoby.5etapesigelyf or all purposes. [00240] Oral solid
dosage forns such as tablets will typically conprise one or nore

phar maceut i cal eEppRiBHEdlordsicd #f or exanple help inpart satisfactory
processi ng and is a rists Qr )vi de addi ti onal desirable
physi cal character Fllgtg'?’égﬁq%h‘%%éﬁ%‘gﬁfgbg@g&g"p@g}'ﬁ)’mceuti cal excipients may
be sel ected frondexttah G8/ih NSSH.fd6Yosor igDISHAME S, 6%ubri cants, disintegrants,
colors, flavors,_ sweetening agents, polyners, waxes or other

sol ubi | i ty-r et ardfFHgsHi@iucesn D5/ W) 0@2213-5¢hposi ti ons for intravenous

adm ni stration w eneral IS it F avenous £l i By, Sterile
sol uti ons of si \r,rﬁpélxém%l%%%giuasﬁ @13%&%%533‘&91(%‘?6"?&?%“1 étg?'g?“/ E)Na@’ect rol ytes,
whi ch can be easlabtuted ®ingee'd (Mrthien's) iefeC, N1V 6% SKE! @.@Bﬂﬂ@aC%&)S(iZ%;' at ed.

Such fluids are pre areod‘vvith wat er for injection USP.. [00242] Fluids used
commonly for intlpeeeibit%: (1) use are disclosed in Renington, the Science

and Practice of RhARIREY shAlheiShRlh ApBratbO YR eREO 8 Hov, o] net ude:
al cohol (e.g., in dextrgse ‘dnd water e. g., 9B trc(%eﬁ O(I:
dextrose 86g2556&XI0%HP06 and water [e.g., 5% dextrose] in normal saline

solution ("NSS"); e,g9. 5% al cohol); synthetic amino, acid such as Am nosyn,
FreAnine, Tr avas‘BPﬁ‘ng’. gjectrolyts sglutions wigh warymgrombimatigns f ¢jevigaldesect i vel y:

amoni um chjjgkd : 0 O ' % in D6/ W
e.g., 10% gext&?fﬁm@’ ?,ﬁlg}ﬁéfggag%ﬁé,e?g% 6rNa'JdTh Oﬁ?ﬂﬁ{e@g@?é&%&ﬁaext rose
(gl ucose, . D3P¥§%e. g., 2.5-50% -dextrose and sodiumchloride e.g., 5-20%
. - 0 . )
dextrose and 0. Zszodging 3cl'c\llr%gnhtee.g., 5%,

sodium chloride e.g., 0.45, 0.9, 3, or 5%;

sodium lactate e.g., 1/6 M; and

sterile water for injection :
The pH of such fluids may vary, and will typically be from 3.5 to 8 such
aé known in the art,
{00243} The following examples serve to more fully describe the manner of
using the above-described invention, as well as to set forth the best modes
contemplated for carrying out various aspects of the invention. It is understood that
these examples in no way serve to limit the true scope of this invention, but rather are
presented for illustrative purposes. All publications, including but not limited to
patents and patent applications, cited in this specification are herein incorporated by
reference as if each individual publication were specifically and individually indicated
to be incorporated by reference herein as though fully set forth.

EXAMPLES

[00244] All anhydrous solvents were purchased from Aldrich Chemical

Company in SureSeal® containers.
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| actated Ringer's (Hartmann's) e.g., NaCl0.6% KC10.03%5 @&8200¢ 029

| actate 0.3% mannitol e.g., 5% optionally in conbination wth dextrose
e.g., 10%or NaCl &e.g., 15 or 20% nultiple electrolyte solutions with
varyi ng conbi nations of electrolytes, dextrose, fluctose, invert sugar
Ringer's e.g., NaCl0.86% KC10.03% CadC 2 0.033% sodium bicarbonate e.g.,
5% sodiumchloride e.g., 0.45, 0.9, 3, or 5% sodiumlactate e.g., 1/6 M
and sterile water for injection The pH oh gﬁ%ﬁ]{l uids nmay vary, and wi |l
typically be from3.5 to 8 such as known'in e art. [00243] The follow ng
exanpl es serve to nore fully describe t gpp@aeieA of using the

above-descri bed invention, as well as to set forth the best nodes

contenpl ated for carrying out various aspects of the invention. It is
understood that these exanples in no way serve to linit the true scope of
this invention, but rather are presented for illustrative purposes. All
publications, including butcneot |i ngstedutanepat en nd pat ent
applications, cited in thiz"\sﬂe@ f i’ catshaie@ar e hemﬁﬂgcorporat ed by
reference as if each individyal publication were spgcifically and
individually indicated to bé incorporated by reference herein as though
fully set forth. EXAMPLES [00244] Al anhydrous solvents were purchased
from Al drich Chemical Conpany in SureSeal (r) containers. 87 25 OCT 2006
Exanpl e 1 Approach A JOB JO gaseous NH3, Xyl eaes NHZ/L/IL NH2 3 h, 115C v

NH2 2 3 O NH, O NaOFt, EtOH
+
T EtlY 20°C,2h
NH; NHBoc NHZBoc

| 0
BnOTs, Dioxane f N DCM/TEA (1:1) )\)k
N - / -
i N 1h,rt

LiH, 65°C,20h
NHBoc

6 ' 7

@) -!: - . O
N | N
l - +  Og -~ NHBoc NaBH(OAc); | P
N N
NH;

DCM, r.t.,3h HN._~_NH,

7 8 9

Jo
DCM/TFA. (1:1) N

[ X N
p-MeCgHCOCI NJ\H\ Z
DIPEA, DCM, 1.t 4 h O N ANHBoe 14 1h Os L Ne_~_ NH,
10 1
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O NaCEt, , EtOH 2 h + EtO 80C, vyl t832 NHBoc NHBoc 25QCH2006 O
BnOTs, - D J DCMTFA (1:1) (I 1? LiH 65 C 20h 1h,rt NHBoc NH2 6 7 O
O+ O- NHBoc NaBH(OAc)3 L NH2 DCM r.t, 3 h HNNH ~~ 2 7 8 9 019 019 N
p- MeC6H5COCI DCM TFA (1:1) |,j DIPEA, DCM r.t, 4 h O N .- NHBoc r.t., 1h O
NN. NH2 10 1 88 25 OCT 2006 [00245] Acetoacetamde 2 (12.0 g, 0.119 nol)
and xylenes (200 nL) were added to a 3-necked 500 ni round bottom fl ask
equi pped with a dry-ice reflux condenser. The resulting m xture was heated
to 115 C and purged continuously with gaseous ammnia for 3 hours, and
then cooled to roomtenperature. The reaction mxture was filtered and the
filtrate was concentrated under reduced pressure. The remaining white

solid was deoxisii ned AcetoscétamidR 2241210y i0s] 10andip andveylenes €200emi) edre pr oduct 3

(1.491 g, la?i'degd t@?’.’l’ —)néck-lt;a 5%)8 Gar’ reogna(ii ﬂi)trt]c?m %%lslé gqugigpseidquvliﬁ"i 'y : ?iicQ T u];{r om
condenser. The resulting mixture was heated to 115 °C and purged continuously with
gaseous ammonia for 3 hours, and then cooled to room temperature. The reaction
mixture was filtered and the filtrate was concentrated under reduced pressure. The
remaining white solid was determined from "H NMR analysis to be the pure desired
product 3 (1.491 g, 14.9 mmol). To the remaining solid residue obtained from
filtration was added 200 mL of distilled water. The aqueous solution was extracted
with ethyl acetate (3 x 100 mL) and hot chloroform (3 x 100 mL). The combined
organic layers were dried over sodium sulfate and concentrated under reduced
pressure to yield additional desired product 3 (3.628 g, 36.2 mmol). The overall yield

for the reaction was 47.4%.

[00246] Sodium ethoxide was freshly generated by addition of sodium metal
(1.0 g) to anhydrous ethanol (50 mL) carefully at room temperatﬁfe. To a mixture of
B-aminocrotonamide 3 (1.389 g, 13.87 mmol) and ester 4 (3.744g, 15.26 mmol)in a
250 mL flask was added the sodium ethoxide solution in anhydrous ethanol (50 mL)
at room temperature. The resulting solution was heated to 80 °C and stirred under an
atmosphere of nitrogen for 2 hoﬁ‘rs. Then the mixture was cooled to room temperature
and concentrated in vacuo. The remaining residue was combii_xed with 50 mL of
distilled water and neutralized with 1 M aqueouns HCI solution. It was then extracted
with ethyl acetate (3 x 40 mL) and hot chloroform (3 x 40 mL). The combined organic
layers were dried over sodium sulfate and concentrated under reduced pressure, and
the yellow residue was purified via flash column chromatography using a mixture of
ethy! acetate and hexane as eluent. The desired product 5 (1.261 g, 32.3%) was
characterized by '"H-NMR and LC/MS (LRMS (M) m/z 282.2).

[00247] To a solution of pyrimidinone 5 (506 mg, 1.80 mmol) in dioxane (30

mL) was added lithium hydride (17 mg, 2.16 mmol) at room temperature. The

resulting suspension was stirred for 15 minutes at room temperature, followed by
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filtration was added 200 m, of distilled water. The adRP@GE 2886 uti on was
extracted wth ethyl acetate (3 x 100 nL) and hot chloroform (3 x 100 ni).
The conbined organic |layers were dried over sodiumsul fate and
concentrated under reduced pressure to yield additional desired product 3
(3.628 g, 36.2 rrrmI&é The overall yield for the reaction was 47.4%

[ 00246] Sodedditien pbkenaxl tepsdate {5é§mlg, w@mlbmemnmm@wa%wedm net al

i xcure of IR RiRIESR R PONSlr B Balie) TiBRoping aBlerl BB SRS BdEE, TO
(3.744g, 15 fe%ﬁiums)duufbdamh%ﬁﬂ%etaieqsbmm%namue& Wates (30 ). gthigoxi de

sol ution in anhydrous ethanol roomtenperature. The resulting
sol ution vva@l'gﬁemlerﬁrt\@%@a@tahm@he taqwu&ph@ﬂ‘?@ﬁ exmfmshwﬁb addidenah ewbgen

f 2 h | ed t
o 2t e S I S BRSO 58 5et SE bEBT b e, o
distilled waigrsonfith RRM. %ﬂeﬁéﬁgﬂa&ﬂ&n%i%ﬁ&ﬁ?%&eﬁﬁhﬂ%&ﬁh&ﬂ solhawa@s t hen

extracted with ethyl acetate m_) and hot chloroform (3 x 40 niL).
The conbin eqbunﬁqhvmad‘iash eglemsn chmmmtognaﬁty wpineg 2 Bkttt acatate poi hexane

concentrated de educed .pr.ess IIow si due rified
via flash C(S‘fgﬁﬁ l;‘ ‘ﬁ’&?ﬁé?é}dngﬁ}%?gﬁs 138 a5 2 SIE § 8P§

hexane as elygi w sTi’h@l @ﬁ&a&t@ﬁlzeﬁﬁﬂ - RMHE e OLCAMS IERBIG (VB msFRBCt er i zed
by ' HNVR and LGNS (LRVB (M3 1l 2 282. 2) [00247] To a Sol ution o

pyri m di none 5 (506 ng, 1.80 mmol) in dioxane (30 m.) was added |ithium

hydride (17 ) om.t epper a resyl.ti ng suspension
roa st oo Whast L AR onlonrcdSiib %tﬁ%m ﬂ 89 25 OCT 2006
addi tion of M&Minetﬁaﬁa @ﬂ%@é@ad&dtlﬂ@&oﬁﬂ@ﬁbhmdﬂ@nﬂﬁ)%o PONTHE Xt Ure was

stirred wunder nitrogen at for 20 hours. The di oxane was renoved in
vacuo, and tresaltingssolution wasstidid arttmdmmetrme@m? forame ﬂlau%ar(dﬁbemqncmted

0 11120 v G ke PSS AN 0 P By oo

conbi ned or gafirged 2YURHEs WA En BREMBHatGI(2 M) Tt @gehiclldyetiwadyphratddindm
sul fate. After evaporation of solvents, the residual _anorphous, solid was

purified vidh¢ @‘ﬁ@ﬁu%ﬂﬁﬁwa%m@ﬁdd@fﬂaﬁhyl apstat(3x 2 ldy g'h@)f’m@blﬁﬂ acet at e
SN e e e A R,

i sol ated as characteri ze u5|
LG M5 ( LAVS rrddiict 24551828, #3.0%) as an oil, which was characterized by LC/MS analysxs" _

(LRMS (MH) m/z 272.2) and used in the next step without further purification.

[00249] To a solution of pyrmidinone 7 (245 mg, 0.903 mmol) in
dichloromethane (20 mL) at room temperature were added aldehyde 8 (188 mg, 1.084
mmol) and sodium triacetoxyborohydridé {230 mg, 1.084 mmol), successively. The
resulting mixture was stirred under nitrogen for 3 hours, followed by addition of water
(40 mL). The organic layer was separated, and the aqueous phase was extracted with
dichloromethane (3 x 40 mL). The combined organic layers were washed with brine
and dried over sodium sulfate. After gvaporation of the solvents, the residue was
purified via flash column chromatography using a mixture of ethyl acetate and hexane
as eluent providing the desired product 9 (250 mg, 64.5%) as a white solid, which was
fully characterized using "H NMR and LC/MS (LRMS (MH) m/z 429.6).

[00250] To a solution of pyrimidinone 9 (250 mg, 0.583 mmol) and
diisopropylethylamine (90 mg, 0.700 mmol) in dichloromethane (20 mL) at 0 °C was
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[00248] To a solution of pyrimdinone 6 (388 ng 1.04 n 280§Ti2006

di chl oronet hane (15 nlL) was added trifluoroacetic acid (15 nL) at 0 C. The
resulting solution was stirred at roomtenperature for one hour and then
concentrated in vacuo. The residue was dissolved in ethyl acetate (25 nL)
and neutralized with saturated aqueous sodi um bicarbonate (25 nL). The
organi ¢ | ayddedypsolsey ahivtidel(188dng, (TR tagueiiuTheteasdtngasiuton wacttzrbdwi t h et hyl
acetate (3 x 25 _nL). The conbined organic |ayers re dried over sodium
sul fat e andnégiaEagenat spm rpesipgdon howwﬁaaenca\éga%tsam(t HURYS 88. 0%
as an oil, i . ri . i 272. 2)
-and used i ﬁg\@hjgl n@@%@@gﬁ%ﬂ%%?ﬁk% Q@ﬂ%‘%}ﬁ%ﬁgﬁ& lﬂﬂ[\%&g%brph oez a

sol ution ofwRwkitheled it dihlo?dietigne 3. D08 The brganidicohibdmed imehowere( 20 nl)
at roomtenperature were added al dehyde 8 (188 ng, 1.084 mmol) gnd sodi um
t ri acet oxy veashed with dene amiyinag over suliummsyliyte. dftsrewppiaipy of qql&ﬂﬂf%gsful ting

m xture was [r . g f : (o of
vt er (4o TRgue R teh S oty ol s RN AN URR O e
extracted vinthexdiech leRicalBicpanepioduct 149Q1 9L ng, Ihe%) arbisdbaeddsgmni ¢ | ayers
were washed with brine and dried over sodiymsulfate. After evaporation of
t he sol ventasorphausselid.avhachias chsgacidrized veing HiNAYR. %IW%M[&@)@ hy

using a m'éyjrﬁ,?g; et hyl acetate and hexane as eluent providing the
desired prd¥Gef 97250 ny, 64.5% as a white solid, which was fully
characterized using 'H NVR and LC/ M5 (LRVS (MH) mlz 429.6). [00250] To a
sol ution of ri mdinone 9 (250 ng, 0,583 nmmpl) and_diisapropyl ethyl am ne
(90 ngy, O. ﬁ@@%l) i Ao @iseltion ofpymmmknqued 046y me Od2aumal ingo 25 OCT 2006
addedp-t ol i Y/ . A sol uti on was
stirred uﬁcﬁ%ﬂrlonHe%%%ﬁl%@?ﬁ%a?%&@@g@%@ggﬂ 1?12%'55%&% guenched with

sat urat ed agumperdfire.STHE resnitihg solbtnatvas §tddedwt yoonT henergiard for bmey/lenr aad
separated and t he aquepus, phase . was extract e_g w th_ di chldgrﬁi%t hane (3 x 25
m). The orempencepiiietianier sfead esure. HRaTEHdN WA GredunderbIel VA by er

sodi um sul fza{d%ssé\ivfesrm @ﬂagpa%ﬁﬁé @8 @gwm&&aﬁzea%q ﬁﬁﬁ{eﬁa upurified

via flash colunm chr omat 0graphy" usi a mxture of e acetate and
hexane as edodamh bichtbengte selufiomn@ionl),Gnd 18 aqugousGha@fvasvagracedivdatiesthyls an

(M) amor ﬁg%tjesﬁsxog I%L) \Njf’hg Qon\a\@isneg Qlagraglcctl%rrérsz \%greu(ﬁ‘{eg%vléf slz\lo uﬁ:i1 Qlﬂfalfg/ M (LRVB
After evaporation of solvents, the residue was purified via flash (;o—lumn
chromatography (NH,OH/MeOH/DCM 0.1:1:10 as eluent). The desired product 1 (52
mg, 90.0 %) was isolated as a glassy solid, which was fully characterized with 'H-~
NMR and LC/MS analysis (LRMS (MH) m/z 447.3 ).

Approach B
0 0 gascous NH, Xylenes M
Mmmn 5 1, 115°C ~"“NHBn
11 12

0
NH, © J\)\ NaOE#, EtOH /fk N
A, *EO e AP

NHBog 80°C,3h

o1




mz 547.7). [00251] To a solution of pyrimdinone 10 (@?%T-?B‘?ﬁz mml) in
di chl oronet hane (10 nlL) was added trifluoroacetic acid (10 nL) at room
tenperature. The resulting solution was stirred at roomtenperature for one
hour and then concentrated under reduced pressure. The residue was dried
under high vacuum and dissolved in ethyl acetate (25 nmL). It was

neutral i zeqoegseh sat (Foad Beeci@t 500 sl foddd bowsh dasbendpredseliug dorice25 ),
and the aqueous phase was extracted with ethyl acetate (3 x 25 nL). The

conbi ned ofr @nldag@rwemdéeiirﬁrleﬂomm 1561:15 ng; &30 ranel) anggylemesd@bor at i on

CNHAOH) NeGRend i ot s Boath ok s “C s B O B i 3o BBt 00 o og
was i sol at %Qr?ﬁo&s %ﬂ%ﬁéﬁ ‘fﬁ’)ﬁ? Qoq@ﬂ %oﬁﬂ%&gl{)éijaiu}‘e .ahe é’s‘&itﬁ:[d AR H NWR

and LC/ M5 anal ysi s 447.3 Appr oac B 0 0 gaseous NH3,
Xyl enes NHBnnNﬂEa&d&n& ,the]rﬁﬁﬁnﬁnglofi wiitiBmesichie & driodImdetiiigh Gacuin for mlaCEt

[00252] To 155 nEMN et SeoniubsuitemPd UG CRASHEUPTIER 12 dr - | ce
refl ux conct@ 26, w&%gﬁgﬁgggﬁ%ﬁé%tgéﬁrge tﬁ@ﬂ@r (gmgﬁld xyl enes

(200 ). e m xture continuously wth
gaseous ammonia for 5 hours, and then it was cooled to roomtenperature.

The resul ti xture oncentr and the_re ,n| n f-white residue
was dried Jﬂﬂﬁl hi gh SP\;A%BER&OWGF?S y generptef s B2 SEMARstEk; due
cont ai ned §8% Hho LideyHGR! iffhoP @g?&@c&&un%@ Icéﬂl)temﬁ%uﬁéuﬂﬁm&fﬂﬂéﬂﬁ% vas

used in the next step w thout pur ation
of B-aminoamide 12 (813 mg, 4.27 mmol) and ester 4 (1.258 g, 5.12 mmol) in a 250
- mL flask was added the sodium ethoxide solution in anhydrous ethanol (50 mL) at

room temperature, The resulting solution was heated to 80 °C and stirred uader an

ahnospherf;. of nitrogen for 3 hours. Then the mixture was cooled to Toom temperature
and concentrated ir. vacuo. The residue was combined with distilled water (50 mL)
and neutralized with 1 M aqueous HCI solution, and it was then extracted with ethyl
acetate (3 x 40 mL). The combined organic layers were dried over sodium sulfate and
concentrated under reduced pressure, and the yellow residue was purified via flash
column chromatography using a mixture of ethyl acetate and hexane as eluent. The
desired product 6 (10 mg, 1.0%) was isolated, which was characterized by "H-NMR.
and LC/MS (LRMS (MH) m/z 372.2) and found to be identical to the product
obtained from Approach A.

Example 2
Preparation of N-Boc-Val-Amidine
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[00253] Sodi um et hoxi de was freshly generated by additiZOef 296@“ um net al
(1.0 g) to anhydrous ethanol (50 ni) carefully at roomtenperature. To this
m xture of 0-am noam de 12 (813 ny, 4.27 mmol) and ester 4 (1.258 g, 5.12
mmol) in a 250 nlL flask was added the sodi um et hoxi de solution in

anhydr ous et hanol QSO m_ roomterrperature The resulting solution was
heated to 800C and <Y B"”B‘?‘IEI@P an at ere. rogen for 3 hours.
Then the njxiyr wa ™Mb aHe @ ¢ R B AQ;L uéﬁ_éﬁgﬁan"' cemfwd i n vacuo.
The residu sSOMINARE, wf th di sti 2I ed, et ernigaks, otd~Rand ngugdeal i zed with
1 M aqueous H P2%l ubmmghtand It was then ‘extracted with et hyl acetate (3
X 40 mL). The18onbi ned organic | ayers wre dried over sodi umi8ul fate and
concentrat ed under reduced pressure, and the yell ow residue was purified
via flash colum chroma ogr ag@gqNgbéwC@te%xtur eNif | et hyl acetate and

"~ hexane as qldRBihe Th§C 0 was i sol ated, which

was characterized by ' MHM\JR ';’% (M—|) NHBJ)% 372.2) and found to
be identical to the product SARTL Approa A. Exanple 2
Preparation of N Boc-VdP-Ani dine 92 25 OCT 2006 i so-butyl chloroformate

| NM\M THF, 0 C RT, 4h o | {CF3C0)20, Py NC T HOH2N/ T “NHBoc 2.

NH3(g), RT, NHBoc Di oxane 0 C - RT NHBoc Q/erni ght 13 14 15 0.2 eq
N- Acet yl - te| ne

: NC J\ NH41% (hegqui v) NHHN NHBoc
Et hyl ene E‘BFB 100N6 Hg,:;
H2/ Pd- C(lOO/() NH2 NHBoc MNaQVEM@G‘MGI%\I AC chz er ni ghtsNHBoC
RT, Overni ght NHBoc 50°°C, Overnight verm
15 16

[00254] To a 0 °C solution of N-Boc-DL-Val-OH (Compound 13, 11.0 g, 50.0

- mmol) and N-methyl morpholine (7.5 mL, 70.0 mmol) in anhydrous tetrahydrofuran
(300 mL) was added iso-butyl chloroformate (8.5 mL, 66.0 mmol). The resulting

 mixture was stirred at room temperature for 4 hours. The flask was then equipped
with a dry-ice reflux condenser and purged continuously with gaSéous ammonia for 2
hours. The resulting reaction mixture was then stirred at room temperature overnight.
After most of the solvent was evaporated, the residue was dilated with saturated
aqueous sodium bicarbonate and extracted with ethyl acetate. The combined organic
layers were dried over sodium sulfate and evaporated. The residue (10.8 g) was
confirmed fo be the desired amide 14 as judged by 'H-NMR and LC/MS LRMS
(MH) m/z 216.28). Amide 14 was not purified for the subseqﬁent transformation.

[00255] To a room temperature solution of amide 14 (1.2 g, 5.0 mmol) in’
dioxane (20 mL) were added pyridine (1.0 mL, 12.5 mmol) and triflucroacetic
anhydride (1.41 mL, 10.0 mmol), successively. The resulting solution was stitred for
4 hours until no starting material was present. The reaction was quenched With
saturated aqueous sodium bicarbonate solution and extracted with ethyl acetate (3 x
100 mL). The combined organic layers were dried over sodium sulfate and
concentrated in vacuo. The residue was purified by flash chromatography (silica gel,
Hexane/ethyl acetates) to provide compound 15 (1.0 g), which was characterized by
"H-NMR and LC/MS (ILRMS (MH) m/z 198.26).
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15 17 16 [002541 To a 0 C solution of N Boc-DL-Val - OH 3%8pAA8 13, 11.0
g, 50.0 mmol) and N-nethyl norpholine (7.5 nL, 70.0 mmol) in anhydrous
tetrahydrofuran (300 nL) was added iso-butyl chloroformate (8.5 nlL, 66.0
mmol ). The resulting mxture was stirred at roomtenperature for 4, hours.
The flask was then equipped wth a dry-ice reflux condenser and purged
continuously with gaseous ammonia for 2 hours. The resulting reaction

ol vent waslBa5lor at e AFHER R ENGT PLP OB 2 T Bao D Biteous
sodi um bi caybeRGsRR (g3 dacte 19'1‘}1@&1&1&3 6313260 mﬂ?%va%%@éc&%ﬁdor gani ¢

| ayers were dried over 'sodi Um su e and or at ed he residue (10.8 g)
was confi ramnionmnba:eme(ld&g,%dl Camimg B, Tldemsultmgigddtl@wvhb hivdRedatod 00 OC VS

LRVS I / 28). Am d rified t h t
E ransfo§ rrglt 0gHS E’F’%O%‘%@i e&ﬁ%@%i@%@% E?:vﬁlf"g‘b O&*’%Eﬁlﬁ;u aeﬁ(qtieg g,
5.0 mol) igfae ﬂké&%&&%ﬁ:ﬁ%&l&%ﬁs@d "]blgé%f)gét@gldﬂjmﬂ) Ha ?)&1%0% p@l) and

trifluoroacetic anhy uccessi ve e resulting
sol ution mzam:etﬂnerafdnbt]ﬁ;dretheﬂaﬂmbhm&nel(ﬁxlso M)smaqmwsmimmsthms present.

ol Ut on arEPReH AL Aery Pl EeRsen b (g e U FO0a b  hed
or gani ¢ | &y gf NI Grefli %e&v\ﬁ <30d u%lssuhm&au SRREERAAh Aol vacuo,

The residue was puritied by chr omat ogr ap | ca ge xane/ et hyl
acet at e) t oyiplding weidoei® Guhd) Whichiwd d@)ermmmtdnbe\pm‘c@hmungoemsezmd by "H NWR

Fempor at ur cAUBRIETORBPorRRo MR d s s R e of) "

N-acetyl cysteine (230 ng, 1.4 mmol) in ethylene glycol (200 n.) was added
solid ammonium acetate (17.8 g, 231.0 mml). The resulting solution was
heated to 1[®287} f or N&i&mlﬁ@ 0 §%0 noiol) tves iatigd iatrea §0Ymd! flsshs Adi stilled in

vacuo. The resul ti re5|d s di sso ur at eou sodi um.
bi car bonat e3¢ ? (Fﬁ:s% leaﬁﬂ éS%r*P'ﬂtﬁfé lgq)eg Iwaé‘t & and
hexane (3 Xa&ﬁdrmhe IR, @G%&mﬂﬁé?&cﬂﬁﬁrﬁﬁ%w@%ﬁﬁécﬁﬁ o lhlﬁnﬁom um

chloride and extracted with tetrahydrofuran (4 x 10 conbi ned-

organic | ay@@om@dﬁ@@m&\l@ﬁ :smi)uﬁh@mlaﬂmnemmﬂctemé@nhqteé 80 V@cuo,
y' elding r eS{;e %htl%hg 1%61%) then e\%grage%tne: %%ur};?gnc{ '816 TESi Mt Was diSe0 Q:dfu? rouse

saturated sodium chloride solution and extracted with tetrahydrofuran (3 x 50 mL).

The combined organic layers were dried over sodium sulfate and concentrated in
vacuo. Compound 17 (960 mg) was determined to be pure enough for subsequent
transformations without further purification (LC/MS (LRMS (MH) m/z 232.29)).
[00258] To a room temperature solution of intermediate 17 (462 mg, 2.0 mmol)
in acetic acid (5.0 mL) were added acetic anhydride (300 uL, 3.0 mmol) and Pd/C
(10% wt, 65 mg). The reaction mixture was stirred under a hydrogen atmosphere for
24 hours and then filtered through Celite. The Celite plug was washed with additional
methanol. After evaporation of the solvents, the residue was dissolved in saturated
aqueous sodium bicarbonate solution (20 mL}) and extracted with a mixture of diethyl
ether/hexane (3 x 10 mL). The aqueous phase was then saturated with sodium
chloride and exiracted with tetrahydrofuran (4 x 50 mL). The combined
tetrahydrofuran layers were dried over sodium sulfate and concentrated in vacuo.
Amidine 16 (315 mg) was determined to be pure enough for the next transformation

~ (H-NMR and LC/MS (LRMS (MH) m/z 217.20)).
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subsequent transformations (' H NVR and LC/ M5 (LRVS (NH)25@6ET209620)) .
[002571 Nitrile 15 (1.0 g, 5.0 mol) was | oaded into a 100 nL flask. A
sol ution of sodi um nethoxide in nethanol (20.0 nL, 10.0 nmoL, 0.5 M was
then added to the flask. To the resulting reaction m xture was added
hydr oxyl am ne hydrochl oride (690 ng, 10.0 mmol). The reaction m xture was
then heated to. 50 C overnight. ThExsmplﬁeht was then evaporated in vacua;
and the regi due s dissol yed i tur iumghl oride solution and
extract ed ?H?"?é%‘&ﬂ?ﬂ'ﬁ'ﬁ‘l‘ RaRe 9“'7? ﬁ%@%ﬁé‘%ﬁﬂ g‘éd organi c | ayers
were dried over sodiumsulfate and concentrated in vacuo. Conpound 17 (960
ng) was determ ned to be pure enough for subsequent transformtions
wi t hout furtrﬂ, r purifica®ion (LG M5 (LRVS (WR) mlz 232.29)). [00258] To a
roomtenpera uf sol.utiehogf | mosemedi at e N#Q2 ng, 2.0 nmmol) in acetic
acid (5.0 ft) re add acetic gehydri de §9@}§£ 3.0 mol) and Pd/C (10%
wt, 65 ng). TH‘EI %action®nixture was stirred u ¢ a hydrogen at nosphere
for 24 hours,and then f1|tered t hr ough Cellt1 . The Celite plug was washed
w th additional nethanol. After evaporation of the solvents, the residue
was di ssolved in saturated aqueous sodi um bi carbonate solution (20 niL) and
extracted with a mxture @f di ethyl ether/héxane (3 x 10 nL). The aqueous

phase was th at ur at D sagbhdieoi hl ortdenand extracted with
‘tetrahydr oBNUPEN™(4¥x 5 Iﬁ—_rrﬁhsoc,g ihed M drofuran | ayers were

dried over sodf"\‘??ﬁ sul fa eoand concentrated in vggug. Anmidine 16 (315 np)
was determ neg to be purg;enough for the next,transformation ('H NWVR and
L M5 (LRVB . (& mz 217.20)). 94 25 OCT 2006 Exanple 3 Preparation of
Pyrim di none Cores from N--Boc-Val -Am dine (4), x JJJ HNNHL O + ( Cet

NaOwve/ MeCH | .wi NHBo G NI;lEBtoc Ol-:i|'6DiE]A8 19
HzN EEO)H)\W 70°C, 16 h )\/l\
| o

NHBoc NHBdc
16 22
o}
) NG
. )\ MeC(OEt), o oM + "H)\ _NaOMe/MeOH _ f NH
Y Ac;O, Reflux, 3 h 60°C N>
N NHBoc
24 16 26
o
- )j\ . j:)\ NaOMe/MeOH /(“\ (Me0),80;, /('(
v HN
60°C NaHCOs, DMF
- NHB HO J\/J\ 3 MeO /KI/]\
oo % 0°C.4h NHBoc
27 16
o NH, ' 0
- OJH + )W)\ NaOMe/MeOH ,L/]L AcCl, DIEA fL N
CN NHBoc 60 °c N THF,0°C,6h 4w ~n”
NiBoc
24 16 31
{00259} Ethyl acetate (1.11 mL, 11.34 mmol) was combined with sodium

methoxide (416 mg, 7.70 mmol), and the resulting suspension was stirred for 5
minutes and cooled to 10 °C. Methyl formate {250 uL, 4.05 mmol) was then added

dropwise. The resulting yellow paste was allowed to stir at room temperature for 16

95




~ NHz O HN ~ JJ FOEt NaOVe/ MeOH IY' NH NHBoc ~ O 6038520066 20 21 O
NHo OEOH DIEA + CE H2N EtO 70-C, 16 h Et0 NHBoc O NHBoc 16 22 23 g
O OMC(OEt)3 EtO W CN W + NaO60 OC H NCY "N Ac20, Refl Ox, 3 h H2NNNHBoc

60 C | N CNNHBoc 24 25 16 26 oo 0. | | NH NaOVE[ MeOH_ (MeO) 2SC2 0 HN
NHBoc 60 " H CO3, DVF MeO .| oc C. 4_h NHBac.. 27 16 28 29
NH2 O | @\/‘E’/Wg@ﬁpfﬁmffﬂ%}mﬂ feﬁl mgcﬁﬁe%mi%“@e“@%% %QF 0 C

6 h AcHN

without further purification in the next step.

[00266] To a solution of aldehyde 18 (523 mg, 4.05 mmol) and unpurified
amidine 16 (872 mg, 4.05 mmol) was added a solution of sodium methoxide in
methanol {20 mL, 10.00 mmol, 0.5 M). The resulting solution was heated to 60 °C for
30 minutes. Most of the methanol was removed in vacuo, and the residue was diluted
with ethyl acetate (20 mL) and distilled water (20 mL). The layers were separated,
and the aqueous phase was extracted with ethyl acetate (3 x 20 mL). The combined
organic layers were washed with brine, dried over sodium sulfate and concentrated in
vacuo to provide a brown amorphous solid. Purification by flash chromatography
(silica gel, ethyl acetate and hexane) yielded the desired pyrimidinone 19 as a foamy
white solid (477 mg), which was characterized by "H-NMR and LC/MS (LRMS (MH)
m/z: 267.32).

[00261] To a solution of B-ketoester 20 (238 mg, 1.65 mmol) and crude
amidine 16 (355 mg, 1.65 mmol) in methanol was added a soluti_o_n of sodium
methoxide in methanol (10 mL, 5.00 mmol, 0.5 M). The resulting solution was
heated to 60 °C for 30 minutes. Most of the methanol was removed in vacuo, and the
residue was diluted with ethyl acetate (20 mL) and distilled water (20 mL). The
layers were separated, and the aqueous phase was exfracted with ethyl acetate (3 x 20
mL). The combined organic layers were then washed with brine, dried over sodium
sulfate, and concentrated to provide a brown amorphous solid. Purification by flash
chromatography (silica gel, ethyl acetate and hexane) yielded the desired
pyrimidinone 21 as a foamy white solid (98 mg), which was characterized by "H-
NMR and LC/MS (LRMS (MH) m/z: 295.38).

[00262] To a room temperature solution of amidine 16 (3.17 g, 14.7 mmol) and
diisopropylethylamine (2.56 mL, 14.7 mmol) in anhydrous ethanol (75 mL) was
added ester 22 (2.98 g, 14.7 mmol). The resulting mixture was heated to 70 °C for 16
hours. Most of the ethanol was removed in vacuo, and the residue was diluted with
ethyl acetate (50 mL) and water (50 mL). The layers were separated, and the aqueous
phase was extracted with éthyl acetate (3 x 50 mL). The combined organic layers

96




NHBoc NHBoc 24 16 30 31 [00259] Ethyl acetate (1.11 43 O¢T 2886 mp)) was
conbi ned with sodium nethoxide (416 ng, 7.70 mmol ), and the resulting
suspension was stirred for 5 mnutes and cooled to 10 C. Methyl formate
(250 L, 4.05 mmol) was then added dropw se. The resulting yell ow paste was
al'lowed to stir at roomtenperature for 16 95 25 OCT 2006 hours under an
at mospher e yafe Pidhe@ 941k brihlnd 85ed i Godhsiahiae. hienasapesaibndi tiret | y

w t hout further purification in the next step. [00260] To a solution of

al dehyde 18ol¢&28immycud, thbresidohl)anzorphons yelow iselid wasparifed toeflasB72 g, 4. 05
mmol ) was added. a sol yti.on qf di um net hoxi de, in t hapol. (20 nmL, 10.00
nmmol, 0.5 WOW?&KF‘k‘F%%ﬁs ﬁtqcﬁﬁg%e\ﬁ&étﬁwg@ 3981(13%6%51' 30 minutes.
Most of th gﬂﬁﬂcﬁﬁ&%'z 56@%5%}@ WhiclARss dlaacteeBhbd U9 'MasMVEl dndt ed

W th ethyI% ce1.late (%@nt nd dlhgtis?’llﬁgd V\%ter (20 m). Tﬁe | ayers were
separ at ed, LCAMS (LIRM B (MED wsz. (158 )was extracted with ethyl acetate (3 x 20
m.). The conbined organic |ayers were washed with brine, dried over sodium
sul fate and concentrated in vacuo to provide a brown anorphous solid.
Purificati flas &:g?& daSkthic®d (I9/73 L1688 nakel) ai@ and
hexane) vyi g@&&g]the %egal}ée S(y?%tﬁ? i ﬁ%ne 15 a_s(ga fc%grry whi t§e solid (477
ng), whi ch tiethyloithometatr (3224 nkly, 185 NMRoYrid ataticMBhydritle30 vil)) wasrheated67. 32) .

00261] T luti f (3-ketoester .20 (238 1.6 | d,crud
L el 1o ek Thogs Fheieitne soamuns ol loUPatrd At Sodi um
met hoxi de g@bsgsﬁ%?ﬂ%ﬂﬁ dFtwas PP bacid: Thiresiditowiefidweingsiandt fri on was

heated to nutes. Mst of the methanol was renoved in vacuo,
and the r dhicddeysmasryitdlsformedi Chysttllnd 25wat iavleted by fittiptiemenddisedi | | ed wat er
(20 nmL). The |ayers were separated, and the aqueous phase was extracted
with ethyl déré@tﬂ}é%’eti]?§°¥t§‘63f%'%§t.l°%he combi ned organic |ayers were then
washed with brine, dried over sodium sulfate, and concentrated to provide
a brown anorphous solid. Purification by flash chronat ogr_aptﬁ/zési l'ica gel,
et hyl acet 40826hd hexEmejolyiiai efcdter B6 (Hewir @38 myyel) prdipmistiee T0(2Rdng f oany

ui tesol | (98 1), 061 VS S 2B oo i ol Bkl 6L

mL, 1.5 mmol, 0.5 M). The resulting solution was stirred at 60 °C under an

atmosphere of nitrogen for 36 minutes. Most of the methanol was removed under
reduced pressure, aild the residue was diluted with ethy! acetate (S0 mL) and water
(50 mL). The layers were separated, and the aqueous phase was extracted with ethyl
acetate (3 x 50 mL). The combined organic layers were washed with brine and dried
over sodium sulfate. After evaporation of solvents, the residue was puri_ﬁed by fiash
chromatography (silica gel, ethyl acetate and hexane) to provide the desired
pyrimidinone 26 (27 mg), which was characterized using "H-NMR and LC/MS
(LRMS (MH) m/z: 306.36).

[00265] To a room temperature solution of diethy! malonate (27, 1.6 mL, 10.0
mmol) and unpurified amidine 16 (2.5 g, 15 mmol) in methanol was added a solution
of sodium methoxide in methanol (35.0 mL, 17.5 mmol, 0.5 M in methanol). The
resulting solution was heated to 60 °C for 4 hours. The reaction mixture was then
allowed to cool to room temperature, and the solvent was removed in vacuo. The
resulting residue was dissolved in distilled water (15 mL) and saturated with sodium
chloride. The aqueous solution was extracted with tetrahydrofuran (3 x 100 mL), and

the combined organic layers were dried over sodium sulfate. After concentration in
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[00262] To a roomtenperature solution of anmidine 16 (32319C§ 2096 7 mmol)
and diisopropylethylamne (2.56 nL, 14.7 mol) in anhydrous ethanol (75
m.) was added ester 22 (2.98 g, 14.7 mmol). The resulting m xture was
heated to 70 C for 16 hours. Mst of the ethanol was renoved in vacuo, and
the residue was diluted with ethyl acetate (50 nL) and water (50 niL). The
| ayers wer easepacsdea?8 sasdisehin thenedustep withasie fiwther pwificatived Calnppunst hy |
acetate (3 50 .. The. comi ol 6 25 OCT 2006 were
washed withig;o‘i"’i‘s‘n‘iré\rlL %&”&?4%6%@@§@%&@W%?§3§ter evaporation of the
solvents in vacuo, the residual anorphous yellow solid was purified by

flash chronmatography (silica gel, ethyl acetate and hexane) to yield the
desired pyf026ai noneT@8sdlt3eh ofyjnpadfied ¥${2 @ gximl dinkgthptfornhamds (K9ambrt eri zed

oy anoacet arh 036 ek atedgoting: fbafmsts Uho aid dibeHy S Aot dhes a4 nt.
18. 57 mol )reéﬁrggggémﬁo@mvs@ﬁeﬂ%téatgféPth@émﬁﬁfmﬁas LRy hiatb@ap hours.

The resulting ution was cooled to ' roomtenperature, an nost of acetic
anhydri de wasnomethylatdi2® wea dhromajdhpradast. Thereavksn whd ther duénched withl f or

three days as c tals forned. Cystalline 25 s isolated by filtration
and used dwts'z:{@ o ﬁlﬁﬁe%ﬂedwéé%@%?&ﬁ%@%%@&b el S gt 6 of
ester 25 ( OTRS 2. . . pmalgk. i n et hanol
was added gﬂgo| ut)i on ?%ﬁﬁﬁ&ﬁﬁ%ﬁ?&é?ﬁéﬁﬁﬁ%ﬁ%%&%, 1.5 mmol, 0.5
M. The r esunténtcptionlinvacan, the sesitue waguefied 0y Gasinclromato gedphp $ypter gel,of

ni trogen for. 30 m nutes. st. of the nethanqgl was..re under ., reduced
press 8 re, a‘i*ﬁ}ﬁf”??én‘?ﬂ%@%%ﬁ%&b LS| PFW&%@W%W@E‘BP&?% s%éngLWh’!ihd wat er
(50 ). Thgad @uelcleribBl By FRRNRELRE L.ONS ngﬂmwggggﬁ/zméws extract ed

with ethyl acetate (3 x50 nlL). The conbi ned nic layeérs were washed
with brine and dried over sodiumsulfate. After evaporation of solvents,

acetat o andWEiThe) + 5 ronth iR aCTHED o B cURIBRERs I DE B . whi oh
vas char actgash sl Uit MRidfo 15 E5 5. 11 BRAS) G BRNAGes3A63H) . [ 00265)

To a roomtenperature solution of diethyl malonate (27, 1.6 nL, 10.0 nmol)

and unpur i f$odeticangiFodwmigethpxide ¢gn meGianpdoBY.0imL vkt 6 amaol, (WG anitethanoly.ol ut i on
The resulting solution was heated to 60 °C for 4 hours. After the ;eactien was

- allowed to cool to room temperature, the solvent was removed in vacuo, and the
residue was dissolved in distilled water (15 mL) and saturated with sodium chloride.
The aqueous.solution was extracted with tetrahydrofuran (3 x 100 mL), and the
combined organic layers were dried over sodium sulfate. After evaporation of the

- solvents, compound 30 (1.4 g) was used in thé next step without further purification.
Compound 30 was characterized using LC/MS (LRMS (MH) m/z: 282.34),

[00268] To a 0 °C solution of unpurified amine 30 (400 mg, 1.42 mmol) in
tetrahydrofuran (60 ml) were successively added diisopropylethylamine (1.0 ml) and
acetyl chloride (0.24 mL, 2.82 mmol). The resuliing solution was stirred at 0 °C for 6
hours. The reaction was then quenched with aqueous sodinm bicarbonate solution and
extracted with dichloromethane (3 x 60 mL) and ethyl acetate (3 x 60 mL). The
combined organic layers were then dried over sodium sulfate. After evaporation of the'
solvents, the residue was purified by flash chromatography (silica gel,
dichloromethane/methanol) to provide the desired pyrimidinone 31 (265 mg), which
was characterized by '"H-NMR and LC/MS (LRMS (MH) m/z: 324.38).
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of sodi um met hoxi de in nethanol (35.0 mi, 17.5 mmwl, 0. #A\PFh2RR%hanol ). The

resulting solution was heated to 60 C for 4 hours. The reaction m xture was
then allowed to cool to roomtenperature, and the solvent was renoved in
vacuo. The resulting residue was dissolved in distilled water (15 nL) and
saturated with sodium chloride. The aqueous solution was extracted with
tetrahydrofiuan (3 x 100 nL), and the conbined organic |ayers were dried
over sodiumsulfate. After concentration in 97 25 OCT 2006 vacuo, residue
28 was used in the next step without further purification. Conmpound 28 was
characterized by LG M (LRVS (MET) gz, . 483 32). [00266] To a solution of
unpurified 28 (2.0 g) in dinmethylformam*de (100 nL) at 0 C were added

sodi um bi carbonate (4.0 g) and dinmethyl sulfate (0.8 nL). The resulting
solution was stirred at O C for 4 hours until LC M5 anal ysis indicated that
nononet hyl ated 29 was the maj or product. The reaction was then quenched
~with water (100 nmL), angl extracted with dichl oronet hane (3 x 60 niL) and
ethyl acetate (3 X GZgrdL%w The corﬁéisneel organig | dyers were dried over
sodi um sul fate. After fcofentrationti“Vacuo, th§ r¥8idue was purified by
fl ash chromat ography i |, ghioghitor onet h |) to provide the
desired pyrimdinone 29 (8 ), which was character d by "H NWR and
L M5 (LRVB (MH) mfz: 297.35). [00267] To a roomtenperature sol ution of
net hyl cyanoacetate (24, 3.8 nL, 8.0 mmol) and unpt?ified anidine 16 (2.0
g, 12 mml) in nethanol was added a solution of sodi um nethoxide in

nmet hanol (30.0 nL, 15.0 nmmol, 0.5 Min nethanol). The resulting solution
was heat ed [6626%) C f dfo archnLiesiperature solntien pEpgoimidinonaS2 (46pewbeiét o cool to

, | d. j d e
(1 S50l veq. FAnD S PSR PGAIE S i) St o Sout TR R MY, o
The agqueousBlutRedietihac hasnbir duol 1 ol Al A fedotontfkob) . and

the conbin rganic layers were dried over sodiumsulfate. After _ |
evapor at i onvgfthérhquensiddveitti watec (Ffpalihind @x(ractedd with dachlaremaihiane (3re2hext step

wi t hout further_purification. . Conpound 30 haracterized usi.ng LC/ MS
(LRVB ( MH) %k:%%@%%@%@?@&"%e@’a@@\ﬁﬁw%ifd[fg'ﬁﬁfﬂ"ief F@Bj‘“‘ém ne 30
(400 ng, 1.4 ter lePapor@loh ity QiHnd) tHeQPudd prodt %28 paFesS by Bhih added
di i sopropyl et ﬁyf amne (1.0 nL) and acétyl chloride (0.24 ni, 2.82 nunol).
The resul t i dhgommatoptapln (sl get, iethyé deesate endchéxane)do provide bromide 33asa

white solid (3.24 g), which was characterized by "H-NMR and LC/MS (LRMS (MH)
‘m/z: 360.25).

Example 5

General Procedure to Prepare the Desired Pyrimidinones
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hours. The reaction was then quenched w th aqueous sodi APET APBonat e
solution and extracted with dichloronethane (3 x 60 nL) and ethyl acetate
(3 x 60 nL). The conbined organic |ayers were then dried over sodium

sul fate. After evaporation of the solvents, the residue was purified by
flash chromat ography (silica gel, dichloronethane/ nethanol) to provi de the

desired pyrimdinone 31 (265 ng), @i ch was chara%rl zed bg H NVR and

LC/ M5 (LRVS z SOCT2006 Bxapple 4 # NBS, CClq $r
~ =11 N850€,A1%Nﬂﬁm%o

ram B&¥fper at ur e
sol ution of gyr¥nidj note P§¥¢ 4 16. 6 R"wrml ) i n} cdr boNeB(@Ackichl ori de (75
m.) was added N BF8%osucci ni i g, 16.6 A TREeMIOEStRT | ng
m xture was heafed to 85 Cfor 1 h(b‘tl’?ﬂc The reaction™w xture was then
guenched with water (50 nL), and extracted w th di &l oronmethane (3 x 25
mL). The conbined organic |ayers were washed with brine and dried over
sodium sulfate. After evaporation of the solvents, the crude.product was

purified by fl chr omat ogr aphy (sil gel, ethyl acetate d hexane) to

provi de brom @3 as a white solido( 4 g), which was c?tr fcterized
3

by' H NMR and LCIMS (LR'\ﬁch'ﬂoc:lmz 5). Ex 5 at Procedure to
Prepare the Ir dPy 9250CT = ( fN BpQrls, 60C D |
TFA/ DCM 0 |-"On , nne” Yy

g QAc) 3H
HN .~ NHBoc

N\/\\,NP o N\/\/NHZ

37

38 3%

[00270] To aroom temperature solution of pyrimidinone 21 (670 mg, 2.27
mrypol) in dioxane (30 mL) was added lithium hydride (23 mg, 2.27 mmol). The
resulting suspension was stirred for 15 minutes. Benzyl tosylate (774 mg, 2.95
mrnof) was then added, and the reaction mixture was heated to 60 °C for 16 hours
under nitrogen: Most of the dioxane was removed under reduced pressure, and the
residue was diluted with ethyl acetate (50 mL) and distilled water (50 mL). The
layers were separated and the aqueous phase was extracted with ethyl acetate (3 x 25
mL). The combined organic layers were washed with brine and dried over sodium
sulfate. After evaporation of the solvents, the crude product was purified by flash
chromatography (silica gel, diethyl ether and dichloromethane) to yield the desired
product 34 (686 mg) as 2 white solid, which was characterized by "H-NMR and
LC/MS (LRMS (MH) m/z: 385.50).

[00271] To a 0 °C solution of pyrimidinone 34 (99 mg 0.26 mmol) in
dichloromethane (5 mL) was added trifluoroacetic acid (5 mL). The resulting solution
was stirred at room temperature for 1 hour, Most of solvents were then removed i
vacuo; the residue was then dried under high vacuum for 1 hour. The resulting
material was then diluted with ethy] acetate (50 mL) and washed with saturated
sodium bicarbonate solution (25 mL). The aqueous phase was extracted with ethyl
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NHBoc YNN DCM OC-RT 21 NHBoc NH2 3435 OOJ O1 N &25\ChR80®0I Y "N
TFAIDCM YNI Y DIEA DCM RT N RT HN,, -~, NHBoc 0 N~, ~NHBoo NHzZ 37 38 39

[ 00270] To a room tenperature solution of pyrimdinone 21 (670 ng, 2.27
mol ) in dioxane (30 nL) was added |ithium hydride (23 ng, 2.27 mmol). The
resul ting suspension was stirred for 15 m nutes. Benzyl tosylate (774 ny,

2.95 ol )acem (Bhelt milyledd tlﬁﬂfén‘lﬂﬁﬁadﬁﬁ%ﬁﬁé PRer§iwekd ided s bedtedulfaet0 C for
16 hours under nitrogen: Most of the di oxane was renoved under reduced

pressure, ahderteiaporpiéen efibe sodvends, amiraB 65 mgtwasiused iy the aextsEpivihodhd
distilled ter (5 m). Jhe | rs re separat; { eous phase
was extracﬁﬁﬁ%#ﬁ&&%‘%ﬂ' %’@éﬁogf@%?é”%?\%g ac eﬁbﬁhmﬁﬂiﬁcﬁﬁgam C Fayers
ver e washedTWM$ (IH) 262188 3851 ed over sodium sulfate. After evaporation of

t he solvents, the crude product was purified by flash chromatography
(silica gel, diethyl ether and dichloronethane) to yield the desired

duct 34 whi i d, which terjzed " H-NMR and
Lo B (LRBRE " 2 - Todmaiernp st sptiaf g $RRe3S T AT 5% SPT SN none 34
(99 g 0. 264igRBlomeikine QSR PRFEHRBASIVER dilidd YWBuA ddaliddybblonpagceti ¢ acid
(5 nL). The resulting solution was stirred at roomtenpérature for 1 hour.
Most of sol (7édmg, #S%emmhb and eldekadt 36758V ag,3.39 trhmwol) s Ehvaiigsulitag mixigre dri ed

d hi gh- f 1h . . Th | ti terial t h iluted with
cthyl acer aVE TBO4TE o HREEHER oy e oot SO TS SR A e e
sol ution (2@afkdlw eREt EHESre iR Sy WaRerLolchattddssit bdniaRidheoct8 QodiRmOCT

2006 acetate (3 x 25 nL), and the conbinéd organic layers were dried over
sodi um sul flicebonats,ead teaperustibese whs etiactsd widnlichlomatieangs3 k&9 mh) was
e o PR EE O rs [l REE R o oA AR an R 2

vacuo. The resulting residue was purified by flash chromatography (silica gel,

dichloromethane/methanol) to provide desired product 37 (1.038 g), which was
characterized by LC/MS (LRMS (M) m/z: 442.59).

[00273] To a 0 °C solution of pyrimidinone 37 (1.038 g, 2.35mmol) in
dichloromethane (25 mL) were added diisopropylethylamine (1.0 mL) and p-toluoyl
chloride (434 mg, 2.81 mmol), successively. The resulting solution was stirred at
room temperature under nitrogen overnight. The reaction was then quenched with
saturated aqueous sodium bicarbonate, and the resulting aqueous phase was exiracted
with dichloromethane (4 x 50 mL). The combined organic layers were dried over
sodium sulfate. After evaporation of the solvent, the residue was purified by flash
column chromatography (silica gel, dichloromethane and methanol) fo provide |
product 38 (943 mg), which was characterized by 'H-NMR and LC/MS (LRMS (MH)
m/z: 560.73).

[00274]} To a 0 °C solution of pyrimidinone 38 (72 mg, 0.13 mmol) in
dichloromethane (10 mL) was added trifluoroacetic acid (10 mL). The resulting
solution was stirred at room temperature for 2 hours and then concentrated in vacuo.

+ The residue was then dried under high vacuum for 1 hour and dissolved in ethyl
acetate (25 mL). The mixiure was washed with saturated aqueous sodium
bicarbonate, and the aqueous phase was extracted with ethyl acetate (3 x S0 mL). The
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(LRVB (MH) miz: 285.38). [00272] To a room tenperature #oPGTi20060f anine 35

(744 g, 2

.61 mmol)
sodi um tri acet oxyborohydri de

in
(718 ny,

di chl oronet hane (25 nlL) were successively added
3.39 mmol ) and al dehyde 36 (587 ny,

3.39 Mol ). The resulting mixture was stirred at room tenperature under

nitrogen for 3 hours until

al nost_no starti

ng material was present.

The

reacti on waSombisgd gresnicHaversuvers dsied overtsedivaymdfstesand sancantratsd davdmaat e, and

t he aqueousﬂ%q€§&#gwﬁk

conbi ned organic

vacuo. The

gel,
whi ch was

solution of pyrimdinone 37 (1.038 g,

were added diisopropylethylanmne (1.0 ni) and p-tol uoyl

2. 81 ni mol ) UshigGEEFRCYRIrds sell ﬂﬁthra%{a'é,tthé‘féliéﬁhigtdo,
re
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N-(3-Amino-propyl}-N-{1-(1-benzyl-6-oxo-4- -
propyl-1,6-dihydro-pyrimidin-2-yl)-2-methyl-
propyll-4-methyl-benzamide

474.63778

oxo-1,6-dihydro-pyrimidin-2-yl)-2-methyl-propyl}-
4-methyl-benzamide

N-(3-Amino-propyl)-N-[1~(1-benzyl-4-isopropyl-6- |

474.63778

N-(3-Amino-propyl)-N-{1-(1-benzyl-4-
methoxymethyl-6-oxo-1,6-dihydro-pyrimidin-2-yl)-
2-methyl-propyl}-4-methyl-benzamide

476.6106
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fully characterized by 'H NVR and LC/ M5 anal ysi s (LRVS {\N@&y 2006 2.

460. 61)
Usi ng the procedures set forth above, the foll ow ng conpounds were
prepared: Structure Ml ecul ar Mass
N- ( 3- Ami no- propyl ) - N-[ 1- (1- benzyl - 4- et hyl - 6- 446. 58462 oxo- |
, 6-di hydro-pyrimdi n-2-yl)-2-nethyl-propyl] 4-nethyl-benzam de
N- ( 3- Ani npNgE-2piHo)propy ) -M-[§-[1+-Deayyil - 6- 0x0- 4] 508. 654 462.58402 :
phenyl - 1, 6-%’ h - i (Gd -2-yl.) = 2- et hyl  propyl | - 4-met hyl - benzanj de
N- (35 Ami np" ?"6‘%@%@‘-"@‘{‘??] 1‘i"ﬁ’8¥21°{§'}“%‘€'-%o€ﬁf 4l 474.63778 propyl -1, 6-d | hyd
ro- pyri m | émiefworgpyfl-4anetad-hgnzepidepy | | - 4- met hyl - benzani de
N- (3- Am np-propyl )-N-[1-(1-benzyl -4-isopropyl -6- 474.63778
0x0-1, 6-d| hydro- pyri m di n-2-yl)-2-net hyl -propyl]- 4-nethyl-benzam de
N (3- Am np-propyl )-N-[ 1- (1- benzyl -4- 476. 6106
‘met hoxynet hyl - 6- oxo- 1, 6-di hydro-pyri m di n{2-yl)-
2- met hyl - Jng.Nn]noébrds@t)wm —(D-Bé}ﬁ rﬂ.a@.4162 2% OCT 2006500.5560096
N (3- Ami np 9 II}l— %_l ér ém - 462 58402
hydr oxyne '1I f Yoy dTE i di n- 2-yl) -
2- net hyl - Jmtbylﬂl}‘ﬂmfllﬁﬁm’iwi-b@@ﬁmdm de N-(3{Am no-propyl)-NJ[1
-(1- benzy| - 6- oxo-4- 500. 5560096
trifuoronethyl -1, 6-di hydro-pyri m di n-2-yl }-2-
met hyl - pr ppyl ] - 4- met hyl - benzam de
N-(3- Am no-propyl )-N-[ 1-(1-benzyl -4, 5-di net hyl - 6- 460.6112
0x0- | , 6- d hy@prenidaypropy)eN-N-(2-byhzy-£5-tietyl6-pr opyl | - 4- #e0.6112- benzam de
N (3- Amind - RRNZ 186. 64848 3,4, 5,6,7, 8-hexahyd
ro- qui nazo IOPJ 95}'1?3@[}"5@%@2%%%%4 %9}‘(8'[ hyl - benzam de
4-methyl-benzamide
N~(3-Amino-propyl}-N-[1-(3-benzyl-4-oxo- 486.64848
3.4,5,6,7,8-hexahydro-quinazolin-2-yi)-2-methyl-
propyl]-4-methyl-benzamide
N-{3-Amino-propyl}-N-[1-(1-benzyl-4-methoxy-6- 462.58402
oxo-1,6- dihydro-pyr|m|dm-2-y|)-2-methyi-propyl]
4—methyl -benzamide
N-{1-(4-Acetylamino-1-benzyl-6-oxo-1,6-dihydro- | 489.6004
pyrimidin-2-yl}-2-methyl-propyl]-N-(3-amino-
propyl)}-4-methyi-benzamide
N-(3-Amino-propyl)-N-[1-(1-benzyl-5-methyl-6- 446.58462
oxo-1,8-dihydro-pyrimidin-2-yl)-2-methyi-propyi}-
4-methyl-benzamide
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N- ( 3- Am no-

oxo-1, 6-di

pyri'm di n-2-yl)-2-net hyl -

propyl)-N-[1 -(1-benzyl

- 4- et hoxy- 6- 462. 584ZR0CT 2006

hydr o- pyri m di n-2-yl ) -2-net hyl - propyl ] - 4-nethyl - benzam de
N-[ 1- (4- Acet yl am no- 1- benzyl - 6- oxo- 1, 6-di hydro- 489. 6094
propyl]-N-(3-am no- propyl)-.nmethyl-benzam de
N-(3-Amino-propyl )-N-T1 -(1-benzyl-5-methyl -6- 446, 58462

0x0-1, 6-di
OCT 2006
di hydr o- py
N ( 3- Am noi
nmet hyl -

met hyl - pro
- (1- benzyl
met hyl - 6-0
net hyl - pro
N- (3- Am no
met hyl - 6- oko
met hyl - pro
N- ( 3- Am no
oxo- 1, 6-di
N (3- Ami no
met hyl - 6-0
nmet hyl - pro
- (1- benzyl
oxo- 1, 6-di
3-fluoro-4

hYdB-OmisrareRyBNA $1-ganpyB-oxetl By | -
\hlﬁﬁrﬁﬂ?riﬂﬂ:hrpﬂ-‘)lg-ﬁ-lrﬁe‘tﬂyr -brépyilalindt ﬁ’)ﬂz‘

met ropyl |- 4;
!E)EF”GW'B? N-[l (l_be%zylo Sp?/s]opr

oko- 1, 6-di hydr o- pyri m di n-2-yl) - 21
Dyl | - 4- net hyl - benzam de N-(3- Ami
L 5-fl uoro-4- 464. 5750832

K0-1, 6-di hydro-pyrimdin-2-yl)-24

bpy|

pfopyl ] - 4- Mseks804benzani de |
| - 6- oxo-1, 6- 432. 55804

met hyl - benzam de

-4- 488. 66436

no- pr opyl )-- N[1

103 25

O H(3-Amineerrony])-Ndd-berizge-isopropyi-4-
%mmsta)row_awdio ReRFdf-2- %gr onp- 4

Grdvrilstnbiemee " - )2

propyl)-N[1-(1, 5-di benzyl - 4- et
nydr o- pyrimdin-2-yl)-2-nmethyl -pr
propyl)-N-[1 -(1-benzyl-5-cyano
kOo-1, 6-di hydro-pyrim din-2-yl) - 2-

488.66436

I 525. 48068

hyl - 6- 536. 70716
opyl]- 4-methyl -benzam de
4- . .471.59412

1 methyl-propyl]-4-methyl-benzamide

HWH3-Amineenreny)-Nid i -benzuleb-fuotet- Ani |
fheﬁyncb mtm&n@m-ﬁﬁ.ﬁmﬁﬂé-@fﬁ&

"?ﬁsﬁ*ﬁﬁpgh%‘ i Borbbnbigd” T2t Y1 P

10- pr opy| ) 4645760832

opyl ] -

N-(3-Amino-propyl)-N-[1-(1-benzyi-5-bromo-4-
methyl-6-0x0-1,6-dihydro-pyrimidin-2-yl}-2-

. 525.48068

N-(3-Amino-propyl)}-N-[1-(1,5-dibenzyl-4-methy!-6-
oxo-1,6-dihydro-pyrimidin-2-yl)-2-methyl-propyl]-
4-methyl-benzamide

536.70716

N-(3-Amino-propyl)-N-[1-{1-benzyl-5-cyano-4-
methyl-6-oxo0-~1,6-dihydro-pyrimidin-2-y{)-2-
methyl-propyl}-4-methyl-benzamide

47159412

N-(3-Amino-propyl)-N-{1-(1-benzyl-4,5-dimethyl-6-
oxo-1,6-dihydro-pyrimidin-2-yi}-2-methyl-propyi}-
3-fluoro-4-methyi-benzamide

478.6016632
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104 25 OCT

476. 6106 oxo-1, 6-di hydro-pyri m di n-2-yl }2-net hyl

2006 N-(3-Am no-propyl)-N[1 -(

1- benzyl - 4, 25ORE2906 - 6-
- propyl ] -

4- met hoxy- benzam de 5- Met hyl -i soxazol e- 3-car boxylic acid (3-am no-

451. 56142

di hydr o- pyt

Benzo[ 1, 2,

anino-prop
1, 6-di hydr
N(S-Nﬁno
, 6-di hydrotp
5-Met hyl - p
- (1- benzyl

in-2-y|)-2-

di met hyl -6
4- cyano- be
414.54122
2- met hoxy-
N- ( 3- Am not
oxo- 1, 6-di
4- et hyl -b
490. 59412
di hydr o- py

propyl)-[1 -(1-benzyl -
m din-2-yl)-2-nethyl -

4, 5-di met hyl -
DrODvI] am de

6- oxo-1, 6-

BNt (BriAgHoa BnB-NI ¢ brberayivd, & Gmatbyieb-

yrazi ne-2-carboxylic acid (3-am

Y b1, 8-uildrBpRbin--yR20h ]g 0X0-
D- p rim }d %g%MI gﬁhet%§$&%3” yli]-am de
¥t T\I-ZF'I“ 1 benzyl - 4, 5-di methyl - 6- 461.5993 oxo- |
pyrimdin-2-yi)-2-nethyl-propyl] 6-nethyl-nicotinamide

3- 504. 64822.6106

n0- 462.5874 propyl)-[1

-4, 5-di met hyl - 6-0xo0-1,6 d i hydro{pyrimid
thyl - propyl]-ami de N-(3-Ami no-propyl)-N[1-(1-benzyl-4,%

| SHpihybigaxezole-8scarbaxyle atidi@eandnopy 1 i| m di n- 2- y1J51560&x hyl - pr opy
15@;3;;;:{3&%@&3,&'@ gmem I%O%’#o)i d\l- [ 1 (1- benzyl -4, 5-di net hyl -

8E @% 2- met hyl - propyl ] -
vy y-poBg anide

propyl)-N-[1-(1-benzyl -4, 5-di nefhyl - 6- 496. 6659

nydr o- pyri m di n-2-yl)-2-met hyl - ptopyl ] -

bnzenesul f onam de Benzol |, 3] di oxol e-5-carboxylic acid (3-af
propyl)-[1-(1-benzyl -4, 5- di net h | - 6- 0x0-1, 6-

- Benzal! -Sthippipzoge-trearbetviiqrcai®d ) - al
amino-propyi)-[1-(1-benzyl-4,5-dimethyl-6-oxo-
1,6-dihydro-pyrimidin-2-yi)-2-methyl-propyl}-amide

n de 518. 6450834822

N-(3-Amino-propyl)-N-[1-(1-benzyl-4,5-dimethyl-6-
0x0-1,6-dihydro-pyrimidin-2-yl}-2-methyl-propyl}-
8-methyl-nicotinamide

461.5993

5-Methyl-pyrazine-2-carboxylic acid (3-amino-
propylH1-(1-benzyl-4,5-dimethyl-6-oxo-1,6-
dihydro-pyrimidin-2-yl)-2-methyl-propyi]-amide

462.5874

N-(3-Amino-propyl)-N-[1-(1-benzyi-4,5-dimethyl-6-
oxo-1,6-dihydro-pyrimidin-2-y1}-2-methyl-propyl}-
4-cyano-benzamide

471.59412

N-(3-Amino-propyl)-N-[1-(1-benzyl-4,5-dimethyl-6-
oxo-1,6-dinydro-pyrimidin-2-yl}-2-methyl-propyl]-
2-methoxy-acetamide

414.54122

el

i no-
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2{1-[ (3- Ami no- propyl ) - (4- net hyl
- propyl } - 1- benzyl

2- et hyl

- 5- et hyl

di hydr o- pyri m di ne-4-carboxylic acid ethyl
5- Met hyl -t hi ophene- 2- carboxylic acid (3-am no- 466. 63992

propyl)-[1-

1-benzyl -4, 5-di net hyl -

- benzoyl ) - am noj
- 6- oxo- 1,

25 OCT 2006

6-
ester

6- oxo-1, 6- di hyd

ro-pyrim di N (?Amlm-mﬁmﬁﬂﬁ%(i-mwlq-dmethm

.24 h  NH40
Il \ p SCC Z
I \ I 42 4
ng, 0.385

(5 m). Th
hours. The
| ayer was
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B4 enpgulignamidin t enper at ur e
nmmol ) in ethanol (3 nL) was add
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et hanol was then renoved in va

resulting m xture was stirred
pxtracted with ethyl acetate (3

Exanpl e 6 495®68% OCT 2006

0 NHBoc 0 O N ~~ NHBoc 40
NfRT NC1 N O NHBoc O N ~* N
solution of pyrimdinone 4
ed concentrat ed agueous amm
at roomtenperature for 24
cuo, and the renmining aque
x 10 m). The conbi ned or g:

op
41 O
2

ﬁ

DUS
hni C

(238
ni a

| ayers wer
evaporatio
flash chro
ng) as a wn

(LRVB (M)

=Bmglh @&ﬂl%bﬁ-darhomc acid] (aah‘n‘umﬂ oV
1pr@fnyi)t[h-‘?1 QQ'IZMQQ; ﬁmetfnﬂ 8- Jxﬁﬁ léi{t i ng

B SRt

%Vd'spfewaraauctf%en
mz: 589.73).

br - sodl um4gglsbafee. After

anor phous solid was purif
cet at e/ hexane) to provide 41
ved by 1H NVR and LC/ M5 anal

ed by
135
ysi s

2-{1-[(3-Amino-propyl)-{(4-methyl-benzoyl)-amino]-
2-methyl-propyl}-1-benzyl-5-methyl-6-0xo0-1,6-
dihydro-pyrimidine-4-carboxylic acid efhyl ester

518.64728

5-Methyl-thiophene-2-carboxylic acid (3-amino-
propyi}-{1-(1-benzyl-4,5-dimethyl-6-oxo-1,6-
dihydro-pyrimidin-2-y1)-2-methyl-propyl}-amide

466.63992

Example 6
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[00276] To a room tenperature sol ution of pyrimi di none #1OCTR0RH, 0. 128
nmml) in pyridine (5 nL) was added thionyl chloride (200 L, 1.03 mmol). The
reaction m xture was stirred at roomtenperature for 16 hours. The sol vent
was then renoved in vacuo and the residue purified by flash chronat ography
(silica gel, ethyl acetate/hexane) to provide nitrile 42 (46 ng) as a
white solid, which haracterized 107 25 OCT 200 y' H NVR and LC/ M5
(LRVs (Md) mz: 571. [00277] To a O C solutien pyri m di none 42
(46ngy, 0.08 mml) i i chl oronet hane (5 nL) was gdddgd trifluoroacetic acid

(5 mL). The resuhgd @-Sal ution N@®HRLOH ed at omif egperature for 2 hours
and then concgatrat e Aﬁ{iﬁ

.1 p vacuo. ‘I‘Wduamva %{5 nder hi gh vacuum
for 1 hour and t¥ienNdi ¥sorved in et ert acetatell (

). Th esul ting
sol uti on was mashedo\iNh/saLNHamed agueous sothmonJNnﬂﬂhwéﬁég’and t he
.aqueous phase was extjracted with ethyl acetate (3 xi50 nL). The conbi ned
organic | ayers were ped over sodiumsulfate and entrated in vacua
Purification by flasfg £ol um chronmat ography (silic
met hanol / di chl or onet ane) provi ded the desired product 43 (27 nmg), which
was characterized by ' HNWR and LC/ MS analysis (LRVS (ML3) niz: 471.59).
Usi ng the procedures et forth above, the follow ngdconpounds were
prepared: Structure Ml ecul ar Mass
2-{1-[ (3- Am no- propyl ) - (4- et hyl - benzoyl )- 518: 64728
am no] - 2- net hyl - propyl }- 1- be - 5- et hyl - 6- ' ;}j

ester

oxo0- 1, 6-di hydr o- pyri m di ne-04 boxylic acid ethyl
2-{1-[(3- Ami no- propyl ) - (4- gt hyl - benzoyl ) - 489. 6094

am no] - 2- met hsd)eleﬁpg)pyl} Rzyl - 5- met hyl -6 \/(“‘N
oxyI iC aeﬁ%:eﬂ\qﬂ—de | )\(l\
0-5-"471. 59442 N

- 0x0-1,6-dih -
- N (3- Am no- pr N[ C(l'\ben yl - 2l\clyan

met hyl - 6- oxo- 1, 6 di hydro-p : 92 2- O N~ NH2
met hyl - propyl ] - 4- net hyl - ben i de 108
42 43
{00275} To a room temperature solution of pyrimidinone 40 (238 mg, 0.385

mmol) in ethanol (3 mL) was added concentrated aqueous ammonia (5 mL). The
resulting mixture was stirred at room temperature for 24 hours. The ethanol was then
removed in vacuo, and the remaining aqueous layer was extracted with ethyl acetate
(3 x 10 ml). The combined organic layers were washed with brine and dried over
sodium sulfate. After evaporation of the solvents, the resulting amorphous solid was
purified by flash chromatography (silica gel, ethyl acetate/hexane) to provide 41 (135
mg) as a white solid, which was characterized by "H-NMR and LC/MS analysis
(LRMS (MH) m/z: 589.73).

[00276] To a room temperature solution of pyrimidinone 41 (76 mg, 0.128
mmol) in pyzidine (5 mL) was added thionyl chloride (200 pL, 1.03 mmol). The
reaction mixture was stirred at room temperature for 16 hours. The solvent was then
removed in vacuo and the residue purified by flash chromatography (silica gel, ethyl

acetate/hexane) to provide nitrile 42 (46 mg) as a white solid, which was characterized
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25 OCT 2006 Exanple 7 O1 \ Ol \ BrN Pd(OAc) 22PhB( OH20Fih 4006

2{ Di cycl ohexyl phosphi no) bi phenyl O N ,, ~, NHBoc KF, Toluene, 80 C, 72 h O
N,,-,,NHBoc 44 45 '.. 0 0 009 BrN 1, 3-Bi s(di phenyl phosphi no) propane EtO" Y
N CO Pd(QAc)2, EtCH, 70 C, 48 h N o NNHBoc O N,/\NHBoc 44 46 p Ol OO.

I |sobut%/ chl orof ormat e KO—lé THF/ MeOH HO d~ J~ DIFA, THF, RT. 3 In
H2N N 60 C, by HHNvIR and LOWBAERM ﬂ)ﬁ%bgy/z 51712 In //~~0"" YN\, -~NHBoc ', .
47 48 OO / SOCl21Py NC 11 NJ TFANCM NCA& RT, 24h N RT IN O I N NHBoc O
N,~, NH2 49 50 109 25 OCT 2006 [00278] Pyrimdinone 44 (375 ng, 0.599

mol ), 2 (dgﬂBWHOheXYT@BQSQQbmﬁbﬂbPP%MduﬁaﬂmQﬂ’(%m o)agnﬁﬁmﬂl pal I adi um
oro

acetate (1 nmol ), pheny nic acid ( , 899 mmpl ), and
pot assi um fﬂlﬂblprmetha[@éﬁ L) iveps aﬂdmﬂmma)zem 6Imbb&‘hﬁmeﬁﬂmmt@m e
Schl enk tube The t s %%"yf and b | 1 ed V\%lth nltriﬁen 3 tines.
Tol uene (3 W& B@?’c’f‘%ﬁff ]f“ﬁ'ﬂﬁan nf:ﬂ%’e BY 1 YR“%i xP%r e was

heated to 81%31@.1@ Qfas aﬁechund-gpﬁlgh%éﬁdrﬁ’ For'M Mk bfd WRA disieRed B éiyigRetdet D

diethyl ether (15 niL) and washed w th aqueous-potassi um hydroxi de

sol ution (2@5ml). IThareTtiangsphwimswisyashed withsamixatedaquedusyodivngi et hyl et her

(2 x 15 bicarbonate, and the aqueous phase was extracted with ethyl acetate (3 x 50 mL). The
combined organic layers were dried over sodium sulfate and concentraied in vacuo.
Purification by flash column chromatography (silica gel, methano/dichloromethane)
provided the desired product 43 (27 mg), which was characterized by "H-NMR and

LC/MS analysis (LRMS (MH) m/z: 471.59).

Using the procedures set forth above, the following compounds were prepared:

Structure Molecular Mass

2-{1-[(3-Amino-propyl}-(4-methyl-benzoyl)}- 51864728
arnino}-2-methyl-propyl}-1-benzyl-5-methyl-6-
oxo-1,6-dihydro-pyrimidine-4-carboxylic acid
ethyl ester

2-{1-[(3-Amino-propyl}-(4-methyl-benzoyi)- 489.6094
amino]-2-methyl-propyl}-1-benzyl-5-methyl-6-
oxo-1,6-dihydro-pyrimidine-4-carboxylic acid
amide

N-(3-Amino-propyl)-N-[1-(1-benzyl-4-cyano-5- 471.59412
methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl}-2-
methyl-propyl}l-4-methyi-benzamide
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m.), and the combined organic |ayers were dried over scifi @l 2808 ate and
concentrated in vacuo. Purification by flash colum chromatography (silica
gel, ethyl acetate/hexane) yielded the desired product 45 (160 ng), which
was fully characterized by' HNVR and LC/MS analysis (LRVS (MR) ni z:
622.80). [00279] To a solution of pyrimdinone 44 (750 ng, 1.20 muol) in
anhydrous ethanol (5 nlL) in a thickEwmhpled gl ass tube was added 1, 3-
bi s(di phenyl phosphi no) propane (124 ng, 0.30 mmol ), triethylam ne (1.673 niL,
12.0 mmol) and | adi um acetate (51 ng, 0.23 Mo The tube was

CK- filled with carbon nonoxide tthrge tines and then

evacuat ed a_g‘o[ngm de
pressuri zed"n carbon nongyhde prkd@, Psi). T xtyre was heated to 70 C
- for 48 hours ]]ﬁh‘g/i(hanol HO4 erach) d ¢ idue was diluted with

ethyl acetate ©20n{L) ek \I\é%?f""‘“&'?’ﬂgﬂ ':?’i"pf'ﬁ'%[ | ayas sn_wer gugsepar at ed and t he
aqueous phase wds extracted w i ePhy“hcetate (3 X 10 nL). The conbi ned
organic | ayers e dried over sodiumsulfate and ncentrated in vacuo.
Purification by ash chromat ography (silica gel, hyl acet at e/ hexane)
provided 46 (357,ng), which was characterized by’ H NVR and LC/ M5 anal ysi s
(LRVB (MH) n z: 418’ 76). [00280] To a roomtenperature solution of ester 46
(382 ng, 0.617 mmol) in tetrahydrofuran (10 nL) and nethanol (5 nmL) was
added aqueous potassium hydroxide (2.5 nL, 1.0 M. Thesresulting mxture
was heated to. 7 for 4 hours. The reaction was agl ged to cool to room
t enper at ur e, 5 the sol vents were renoved in vaguo he residue was

dil uted with"eyhyl” acet at e _ah@sipbrginpsipiangrpar ag@eofis ¥ hydr ochl ori ¢ aci d
(1.0 M. The aqgun | ayer pa®aoxdlmeH, adcwsi h et hyt stetate (3 x 15 110 25
OCT 2006 nl). T4 ~48%Eum sul fate
and concentrated Acid 47 (320 ng) was used in the Xt step w thout
further purifi cn. Compound 47 was characterized H NVR and LC/ M5
anal ysis (LRVS (N ni/z: 590.71). [00281] To a roomjtenperature solution
of acid 47 (310 mg, 0.53 nmmol) in anhydrous tetrahydrefuran (5 nL) were
successi vel y added diisopropylethylamne (274 L, 1.58 mmol) and i sobutyl

chloroformate (83 ttL, 0.63 . The resulting mxture stirred for 3
hours at roomtenperature ging n at nosphere of nitrogeap. o e reaction
was then cooled to 0 C gt d with gaseeuseraimani g forid
. i DIEA, THF, RT, 3 h 2 |
KOH (aq), THF/MeOH N N
86°C, 4 h 0. N._~_ NHBoc 2). NHg(@), RT, 2h 0. N_~_NHBoc
47 48

Q 0
NC ; ;
SOCh/Py f” TFADCM _ N(TLN
RT, 24 h N*'\(I\ RT N’J\(J\

0 N._~_ NHBoc O N~ NH

49 50
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m nutes. The mi xture was then allowed to warmto room t%grﬂ)%e for an
addition 45 mnutes. The solvents were renoved in vacuo, and the residue
was diluted with - ethyl acetate (15 nL) and water (15 nmL). The | ayers were
‘separated, and the aqueous phase was extracted with ethyl acetate (2 x 15
m.). The conbined organic_|ayers were dried over sodiumsulfate and

concent r at el028lv acuolyiEnidindne 44i(3H mg 0588 mmadb2umm chr omat ogr aphy (silica

hat act ot ZHOBOERRRAARRRo RS Gy Cor ol Ry sEOETL 3

[00282] To @.pﬂ@ﬁimdly,gsmeﬁ}awbﬁcwwmi@ﬁ;ggb.spymlﬁ!aﬂ@p@taéﬁmhlfﬁﬁﬁaa(101 178
mrol) in pyridine (10 nl) was added thionyl chloride (250 L,1.25 nmmol). The
reacti on m xgut.@9%weund) weregdacsd in stesealelipSchlenk tibeolhe Bibsovassvachatedsol vent s

chr omat ogr P a0 ok RoadhiieS LEeR Gatthu b pffiobiei8ios my) as
2

a_gl assy SO&&&hth%g%ﬂﬁ@ﬁfa@ﬁéa%& 11@98#} °(Pitr b WVRH8 Rhchibh Wil VAR thif) ™

571.71). [00283] To a0 C solution of pyrimdi none 49 (65nmg, 0.08 mmol) in
di chl or onet Hduted ¢Shnligthylethen (o) and trashicdavitit ameans pebtdsSiumd ydrdtide r esul ti ng

n vacuo. THRUoREDGHe L0 T aicart Gy e cHB Tioh CEISEDCHK Then
di ssol ved i t hwl ' Iﬁggﬁ I Ng: ' s washed with
“saturated ag]&g’o%?tggg%@nhg%? ar cgwgse%%n%ﬁ?%ggfa%g%%ﬁéﬂ%%gé%wms extracted
with ethyl aeeeattated 8: vachl Pidjficafibe by dlash colesinchymmtegraptyefsdicaeck ethyl ed

over sodiumsulfate and concentrated i.n vac 1|1 25 OCT 2006

Purificati oﬁcﬁs%tefﬁ? ¥§ %W%ﬁ%ﬁ@&?ﬁﬁﬁ%@ﬂgﬁsw yas fully

et hanol / di ¢ INME h . ' ng), which
was fully cﬁ%{rrg\%%?rz&ggﬁby ' H&Nﬁl\/]%@gg%%e?_lg% %glgl SI’s }((ZL%(S(% in/z:
471.59). [00284] Using the procedures set forth above, the foll ow ng

conpounds repared: Structure Ml ecu SS .
(3o A no- 9T SR I8 5 tiion 5 plrbmtagris W U1sY 55, 4 gggmmoD) in antydrous
met hyl - 6- 0X @hndl-(9 niy)dh @Rk wadl Blads Wbk wis added 1,3-
nmet hyl - propyl | - 4-'nmet Hyl - benzam de
bis{diphenylphosphino)propane (124 mg, 0.30 mmol), iriethylamine (1.673 mL, 12.0

mmol) and palladium acetate (51 mg, 0.23 mmol). The tube was evacuated and back-

filled with carbon monoxide three times and then pressurized with carbon monoxide
(30 psi). The mixture was heated to 70 °C for 48 hours. The ethanol was evaporated,
and the residue was diluted with ethyl acetate (20 mL) and water (20 mL). The layers
were separated and the aqueous phase was extracted with ethyl acetate (3 x 10 mL).
The combined organic layers were dried over sodium sulfate and concentrated in
vacuo. Purification by flash chromatography (silica gel, ethyl acetate/hexane)
provided 46 (357 mg), which was characterized by "H-NMR and LC/MS analysis

(LRMS (MH) m/z: 618.76).

[00280] To aroom temperature solution of ester 46 (382 mg, 0.617 mmol) in
tetrahydrofuran (10 mL) and methanol (5 mL) was added aqueous potassium
hydroxide (2.5 mL, 1.0 M). The resulting mixture was heated to 70 °C for 4 hours.
The reaction was allowed to cool to room temperature, and the solvenis were removed
in vacuo. The residue was diluted with ethyl acetate and acidified with aqueous
hydrochloric acid (1.0 M). The aqueous layer was extracted with ethyl acetate (3 x 15
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N- (3- Ami no-propyl )-N-[1 - (1 -benzyl - 4-met hyl - 6- 522. 68058CCT 2006
0Xx0- 5- phenyl - 1, 6-di hydr o- pyri m di n-2-yl ) - 2- :
met hyl - propyl ] - 4- met hyl - benzam de

2-{1-[ (3- Am no- propyl ) - (4- et hyl - benzoyl )- 518. 64728

am no] - 2-met hyl -propyl )- 1 -benzyl - 4-net hyl - 6-

oxo- 1, 6- di hyldt Dhepyornhined agadic daenonyteidcicd ovet sotiu sdsteemd concentrated.

,2;12]1 : [25 ﬁéf\%ﬁ&) %’Féﬁ’@’r I%lé)_l\gié_éwn%ﬂa}/tlh-@ %ﬁ%ﬁheﬁ% ] %Er;guriﬁ‘cgtion. Compound
oxo- 1, 6-di - L0l e j | ' .
N (3 Ani no?%’%%ﬁﬁﬁﬁfakﬁ“%c{‘% %eﬁ%?g.@%%\ﬁga&gyﬁ S () mlz: S0.71).
- met Ey: - 6- oxol- 1, 6-di hydro-pyri mdi n-2-yl)-2-

met -pro -4-met hyl -b i de 112 25 OCT I
_Er;ag )[/> vg| i SMJ? m&&zﬁgwrim B@l@ﬁ‘?%féﬂfﬁf 82@%%%%@%@@6‘3 gN,

;. NHAOH; 3 R :

[(R)-1- (N @ﬁ‘%‘?&‘“‘c‘g 3 d“r%j%%% jmlz’%ngljtg h;m%y Q-gtpir% ‘oeﬁﬁégéirﬁg?%”‘éﬁélc’?lénmt "but yi
ester a) Row %,VEBS AfnaNhkieish EhlordPnRakl(83 HBJ0.69 mitiélpNThe reBgiting- Val i ne

(25 g, 115 nmwb in THE (300 nL) at 0O C was added N-Methyl norpholine (15
nL, 136 mivblnhixtusé eneidired,for A dougrad pwins temptaituresvrdert an aigpsphigre fifliseashor nat e

(18 m, 139 mwbl). over m nptes. .Th ti. ti d 0Cf
M nut e af (R TRHHiOR SPSdBT ORI P *SOTRERATY ECRo A SRE TS ) s
qui ckl'y poypadsdh iR hB&uk SRS Tow 90 HaHS t&ﬁﬁm?}é&iﬁé%aiu&@ for¥@SaddRRA Wi ch

. e
subsi ded after a few m nutes.%e%'lr%l]e reaction was allowed to warmto
45 minutes. The solvents were removed in vacuo, and the residue was diluted with

-

ethyl acetate (15 mL) and water (15 mL). The layers were separated, and the agueous
phase was extracted with ethyl acetate (2 x 15 mL}). The combined organic layers
were dried over sodium sulfate and concentrated in vacuo. Purification by flash
column chromatography (silica gel, ethyl acetate/hexane) yielded product 48 (156
mg), which was characterized by "H-NMR and LC/MS analysis (LRMS (MH) m/z:
589.73).

[00282] To a room temperature solution of pyrimidinone 48 (105 mg, 0.178
mmol) in pyridine (10 mL) was added thionyl chloride (250 pL, 1.25 mmol). The
reaction mixture was stirred at room temperature for 16 hours. The solvents were then
removed in vacuo, and the residue was purified by flash chromatography (silica gel,
ethyl acetate/hexane) to provide 49 (65 mg) as a glassy solid, which was characterized
by 'H-NMR and LC/MS (LRMS (MH) m/z: 571.71).

[00283] To a 0 °C solution of pyrimidinone 49 (65mg, 0.08 mmol} in
dichloromethane (5 m1.) was added trifluoroacetic acid (5 mL). The resuliing solution
was stirred at room temperature for 2 hours and then concentrated in vacuo. The
residue was dried under high vacuum for 1 hour and then dissolved in ethyl acetate
(25 mL). The resulting solution was washed with saturated aqueous sodium.
bicarbonate, and the aqueous phase was extracted with ethyl acetate (3 x 50 mL). The

combined organic layers were dried over sodium sulfate and concentrated irn vacuo.

i1l




RT and stirred for 4 h. The reaction was concentrated W#RI8FT\Z88um on the

rot oevaporator to a volune which precipitated nost of the product.
slurry was diluted with an equal
pressed dry then dried under vacuumto give the title
sol i d:

o1 by fblsh doleinn chroh2iggtaphiy (Bi)ma gd, ﬂethaatpiﬁﬂlchloromeﬂl)ane)z 13

t hi ck whit
rinsed wt
conpound (
(br s,
(in,
[(R)- 1(N
ester [00
in CHO?2
48 m\vbl).
cl eared.)
separatory

1 H) Purﬁcﬁg

e
h wat er,
22.56

91 %9 as a white

vol une of water,

1H NMR (400 MHz, CDC13) S

(N eisige B destrbwraiyst SO ineiinph oy Fitvhesbierigbiley A0

RS G GRS (30

D-Valine amide (10 g,
m hexaf | uor ophosphate (13.

[(UIIEM]r eact Using sheprbeivesstscioforih aborsp theoowinyi compgtadivadrk y

The
EfﬁPﬁ{

action was stirred for 48 h at RT, poured into a
washed with 1 N Na2C03, dried (Na2SOH4),
concentrated under vacuum To the remaining 113 25 OCT 2006 oil
Benzylamne (5.0 nm, 23 mvwl) and EtCH (20 nl).

The reaction was stir

The
filtered,

6. 17

46" mvol )

0 g,

filtered and
was added

r ed

methyl-6-oxo0-1,6-dihydro-pyrimidin-2-yl)-2-
methyl-propyij-4-methyi-benzamide

at 60 Cfor 24 h. AfterStadliieng to RT the |reacti on Musculardfass at ed under
vacuum The title conpound (14.16 g, >95%]|pure by LCV5) was obtai ned :
W t hout  plumi3-AGRbIpRIpy @.(p r@i rrﬁ,yy4.0| i Ch evempEagdag solidified to a
waxy sol i d l\{&%E dg\)%ljéé xaaneQRR, 0 a NCCO2Et |b NC
NCCOREt |1 %® GIZ&N Yﬁb"cpvm Y€onditli ons: a) triethyl orthoacet ate,
HOAc, di st | héthyliprapyl-melftybénzamifié ux, 18 h.
[ 1- (3- Benzyl - 5- cyano- 6- net hyl - 4- oxo- 3, 4- dilhydr o- pyri m di n- 2-yl ) - 2- et Ryl -
propyl]-carbam c acid-t-butyl ester a) EtHhyl
2-et hoxyethyl i dene-cyanoacetate [002871 Tg a stirred solution of Ethyl
cyanoacetate (46.8 g, 414 mwl) and

N-(3-Amino-propyl)-N-[1-(1-benzyl-4-methyl-6- 522.680568

oxo-5-phenyl-1,6-dihydro-pyrimidin-2-yl)-2-

methyl-propyll-4-methyl-benzamide

2-{1-{{3-Amino-propyl)-(4-methyl-benzoyl)- 518.64728

aminol-2-methyl-propyl}-1-benzyl-4-methyl-6-

oxo-1,6-dihydro-pyrimidine-5-carboxylic acid

ethyl ester

2-{1-[(3-Amino-propyl)-(4-methyl-benzoyl)- 489.6094

amino}-2-methyl-propyl}-1-benzyl-4-methyi-6-

oxo0-1,6-dihydro-pyrimidine-5-carboxylic acid

amide

N-{3-Amino-propyl)-N-[1-(1-benzyi-5-cyano-4- 47159412
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Triethyl orthoacetate (84.4 g, 520 m\bl), in a 250 nL rURETE8PBom f1 ask
fitted wth a short path distillation head, was added HOAc (1.2 nlL, 21
mvbl ). The reaction was slowy heated to 135 C and naintai ned at that
tenperature to distill off the ethyl alcohol that was produced.
(Distillation started at -106 C.) At 15 min. intervals HOAc (1.2 n, 21
mvbl ) was added to the reaction for an additional three tinmes. The ]
reaction was then slowy heated to 150 C then cool ed back down to -80 C.
The title product (62.64 g, 82% wadsaplefed by short path distillation
under high vacuum (bp 128 C, HV) as a pale yellow crystalline solid.

(Note; Cooling to the condensor was shut off to preve pl ugging.): 1H NWR
(400 MHz, CDC13) 8 4.27 (q,

2H) , 4. 22(q 2H), 2. 61(s, 31- 1) 1 43(t, 3H) ;1. 31(t,3H). b) _

[ 1- (3- Benzyl - 5- cyang- 6. -4 0% Q di hydrb-pyri mg# n-2-yl) - 2-net hyl
114 25 OCT 2006 propyl car bamc aci b butyl ester 0288] To a stirred
solution of [(R)-1-(N Benzyl-carbam m doyI) - met hyfN" p | ] -carbanuc acid
t-butyl ester (14.16 g, 46 mvbl) in EtOH (50 m.) was ad&l‘ég” Et hyl

2- et hoxyet Wdﬂd@lﬁﬂ@ @xaﬂemaﬁemm VH AGH Y O- PR ?CIQ@%I on was refluxed

for 18 h, cool ed concentrated under vacuum Purification by fl ash
chr omat ogréﬁ@%@ﬁnﬁi@%éﬂ 9G:84 Bt 0Ac, CH2C12) fol l owed by crystallization
from EtOAc, hexane and Et20, pet. et her gave the title conmpound (8.03 g,

44% as a white solid: M5 (ES) me 397.2 (MtH)+. Exanple 10 9- a H b 93;
MeOt N~ Me02C H2N | N NH-Boc H NH-Boc NH-Boc Conditions: a) dinethyl

et hyl i denenghonatiop Mt RhinNER1)-SahetPENERY-cRBARAI A8d +bHigOer CCL4

refl ux
1- Benzyl - 2- ( 1- t - but oxycar bonyl'am no- 2- et hyl - propyl ) - 4- net hyl - 6- oxo- 1, 6-di h
ydro- pyri ni)y@oeDS/aliachondd i ¢ acid nethyl ester a)

o Lot L anydOBHI | m dl w RO S dooraeh Hue R Dbt ST B g 4 S
mL) at 0 °C was added N-Methylmorpholine (15 ml., 136 mMol) followed by the
dropwise addition of isoButyl chloroformate (18 mL, 139 mMol) over 5 minuies. The
reaction was stirred at 0 ©C for 30 minutes after which a solution of 30 wt.% NH4OH

(50 mL, 385 mMol) was quickly poured into the reaction. (Vigorous gas evolution
was seen which subsided after a few minutes.) The reaction was allowed to warm to
- RT and stirred for 4 h. The reaction was concentrated under vacuum on the
rotoevaporator to a volume which precipitated most of the product. The thick white
sharry was diluted with an equal volume of water, filtered, rinsed with water, pressed

dry then dried under vacuum to give the title compound (22.56 g, 91%) as a white
solid: 1H NMR (400 MHz, CDCl3) § 6.17 (brs, 1 H), 5.75 (br s, 1H),5.12(d, 1 H),
4,00 (app. t, 1 H), 2.13 (m, 1 H), 1.44 (s, 9 H), 0.99 (d, 3 H), 0.94 (d, 3 H).

b) [(R)-1-(N-Benzyl-carbamimidoyl)-2-methyl-propyl]-carbamic acid t-butyl ester
[00286] To a stirred solution of Boc-D-Valine amide (10 g, 46 mMol) in
CH-Cly (200 mL) was added Triethyloxonium hexafiuorophosphate (13.0 g, 48

mMol). (The reaction started out as a suspension which gradually cieared.) The
reaction was stirred for 48 h at RT, poured into a separatory funnel, washed with 1 N
NapCO3, dried (NapS0y), filtered and concentrated under vacuum. To the remaining
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[002891 To a solution of [(R)-1-(N Benzyl -carbani ni doyl429Sk&0881 - propy! ] -
carbam c acid t-butyl ester (7.08 g, 23 mvbl) in MeOH (15 nL) was added

D net hyl ethylidenenalonate (3.64 g, 23 mvbl). The reaction was slowy
heated to 110 C allowing the MeOH to distill off. The reaction was stirred
for 5 h at 110 Cthen allowed to cool to RT. Purification by flash

chr omat ogr afihwas( k% BeAtamine (a0 &)L, 29 anidolyad BtOH20 aulpo kit 168187 wgs 64%)

as an oil: "'"(3:1) mxture of diastereoners by LCM5, M5 (ES) me 432.2 and
432. 4 (M + shjred at 60 OC for 24 h, Afier cooling to RT the reaction. was evaporated under

b) 1- Benzyl - 2- (1-t - but.oxycar bonyl am_no- 2- nmet hyl - propyl ) - 4- et hyl.-.6- oxo- 1, 6
115 25 OCT V2gwn- ﬁyﬁ?sglﬁm‘}ﬂgri(bﬁé%?i%B%ﬁhﬁﬁéﬁa‘;%@%ewg[002901
To a stirr - TN VAR = tis ] 2

ot hy' - pr opaTy A Bk e fBR G yghidh ) AMMARIASIA AT BUEME ED 1 1
acid net hyl.epkermfe@#+ 9. 14.8 mbl) in CCl4 (150 ni) was added K2CO3
(4.0 g, 29 mwol), N Bronosuccininde (2.63 g, 14.8 mvwl) and Benzoyl
peroxjde (0.18 g, 0.74 mwl). The reaction was refluxed for 0.5 h, cooled
to RT, filtered through a pad of Celite(r), and rinsed with CH2Cl2. The
filtrate was concentrated under vacuumand purified by flash ‘
chromat ography (step gradient of 0 to 5% Et OAc in CH2Cl12). The

sem -purified product obtained was tExunple® in a solution of 20% Et OAc in
hexane (10 nL) at which point the product began to crystallize out. The
m xture was diluted wth a solution of 10%Et20 in pet. Et20 (50 nl),
triturated, filtered and dried undér vac give the titl
(2.56 g, 40% as a white solid: M5 (ES) mef432.2 and 430.2 (Y1 + H) +.
Exanpl e 11 R,\agg-mag QPR HO N "N H2NPIYL - e E

NH- Boc ﬁqtiCS 3 a) 2-Chl arbdhyl-'Rllop onic acid ethyl Jesper, Et3N,
CH2C12; DMF 100 OC 18 h; b) NaH, DwW PHI\( H) - Zn(CN) 2, (PBh3 4Jg>d, DM, 90
C 4 h. } _ -Boc. H-Boc |

Conditions: a) triethyl orthoacetate, HOAc, distillation; b) EtOH, reflux, 18 h.

f1-(3-Benzyl-5-cyano-6-methyl-4-0x0-3 ,4-dihydro—pyrimidin—Z—yl)—Z-methyl—
propyl}-carbamic acid-t-butyl ester

a) Ethyl 2-ethoxyethylidene-cyanoacetate

[00287) To a stirred solution of Ethyl cyanoacetate (46.8 g, 414 mMol) and
Triethyl orthoacetate (84.4 g, 520 mMol), in a 250 mL round bottom flask fitted with
a short path distillation head, was added HOAc (1.2 ml,, 21 mMol). The reaction was

slowly heated to 135 ©C and maintained at that temperature to distill off the ethyl

alcohol that was produced. (Distillation started at ~106 °C.') At 15 min. intervals
HOAG (1.2 mL, 21 mMol) was added to the reaction for an additional three times.

The reaction was then slowly heated to 150 ©C then cooled back down to ~80 OC,
The title product (62.64 g, 82%) was obtained by short path distillation under high

vacuum (bp 128 ©C, HV) as a pale yellow crystalline solid. (Note; Cooling to the
condensor was shut off to prevent plugging.): 1H NMR (400 MHz, CDCls) 8 4.27 (q,
2 H), 4.22 (q, 2 H), 2.61 (s, 3 H), 1.43 (t, 3 H), 1.31 (i, 3H).

b) [1-(3-Benzyl-5-cyano-6-methyl-4-0x0-3,4-dihydro-pyrimidin-2-yl)-2-methyl-
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[ 1- (3- Benzyl - 5- net hyl - 6- cyan- 4- oxo- 3, 4-di hydro- pyri md| i _'>I,'|2)Op§_ met hyl - pro
pyl)- carbam c acid-t-butyl ester a)

[ 1- (3- Benzyl - 5- net hyl - 6- hydr oxy- 4- oxo- 3, 4- di hydr o- pyri m di n-2-yl)-2-net hyl -
propyl]-carbamc acid-t-butyl ester [00291] To a stirred solution of

[ (R) - 1- (N- Benzyl - car bani mi doyl ) - 2- net hyl - propyl]-carbanmic acid t-butyl
ester (16. propol}-cathafhierhéid-t-butyl €312C12 (150 nl) with cooling at 0 oC was
added Et3N (9 ni, 64,3 m\/bla foll owed by 2-chl orocar bonyl pr opi. o |c acid

ethyl estelR8Y g, 6698 set yoletionh KB)IveFBeucabrmimidon -2 el¥ion 116
25 OCT 200
separ at ory%&ﬁﬁ%@%ﬁ%ggﬁiﬁﬁgEgg};@@&ér| egﬁ@%&%gﬁﬁq I nt °a

evapor at edEttg] Weﬂnﬁgsth ﬁmé-cyawawme (T, yopivbl) THe ayliomivds Rfluked0% pur e

by LCMS, I\/B(1 MtH) + 434.4) was taken up in DVF (150 nL) and heated
to 100 oC ffrt ﬁhsfsmlﬁqlﬁgRTéndwcﬂntrat%m@aE@qu@m %@ﬁc@bﬂ% nilesk ed under

Uhen( 30. 7ReioeBbH on i3 L P35S B RERIN ] Ritiofdi by ctiASiop R o) 4hog
1 (3- Benz b OAS ERpdnd 0 ok MG AP licblbont (803 4g0y s wite, (1
1 CS Bono oG MISREST e AT A o 3 0 |0 o St rred setution of

di hydro-pyrimdin-2-yl)-2-nmethyl -propyl]-carbamc acid-t-butyl ester (8.42
g, 21.7 mwl) in DW (150 nlL) was added portionw se a 60% di spersi on of
NaH in mineral oil (0.95 g, 24 mvEyampletl® stirring for 15 mnutes at RT,
“N- Phenyl trifluoronethanesul fonimde (8.6 g, 24 mwbl) was added. The
reaction was stirred at RT for 18 h, concentrated under vacuum taken up
in EtOAc, washed with sat. NB40, dried (MgSO™4); filtered and evaporated
under vacuum Purification by flash chromatography (step gradient of 0 to

5 %EtOAC in. 12) then (10% EtO@l ane) gave the se rified
th

triflate (11. g), (M5 (ES) me %2 H) +, cont aig 23% PhNHSO2CF3
by LCMS) as a yhite solid. [QeR8 echdetrmJol@t lth stirring in

DMVF (150 nl) s| added Zn(CN)f gl 2272 niwl) and |( h3) 4Pd (2.6 g,
2.3 mvbl ). H gaction was he r Ar at 90 oC y cooled to
RT, and evaporaltiéeb under vacuum - NH-Boc NH-Boc
Conditions: a) dimethyl ethylidenemalonate, MeOH;, b) NBS, cat. benzoyl peroxide,
K2CO3, CClyg reflux

1-Benzyl-2-(1-t-butoxycarbonylamino-2-methyl-propyl)-4-methyl-6-oxo-1,6-dihydro-
pyrimidine-5-carboxylic acid methyl ester

a) 1—Benz$rl-2~(1—t—butoxycarbonylamino;z-methyl—propyl)-4—methy1—6—oxo-1,4,5,6-
tetrahydro-pyrimidine-5-carboxylic acid methyl ester

[00289] To a solution of [{(R)-1-(N-Benzyl-carbamimidoyl)-2-methyl-propyl}-
carbamic acid t-butyl ester (7.08 g, 23 mMol) in MeOH (15 mL) was added Dimethyl
ethylidenemalonate (3.64 g, 23 mMol). The reaction was slowly heated to 110 °C

allowing the MeQOH to distill off. The reaction was stirred for 5 h at 110 °C then
allowed to cool to RT. Purification by flash chromatography (25% EtOAc, hexane)
gave the title compound (6.37 g, 64%) as an oil: ~(3:1) mixture of diastereomers by

LCMS; MS (ES) m/e 432.2 and 432.4 (M + H)*,

b) 1-Benzyl-2-(1-t-butoxycarbonylamino-2-methyl-propyl)-4-methyl-6-oxo-1,6-
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Purification by flash chronatography (step gradient of 23 @eT3008 Et OAc in
CH2Cl12) gave the title conmpound (7.11 g, 82% as a white solid: M5 (ES)
me 520.2 (M + H+. Exanple 12 117 25 OCT 2006 ~>P Ox' O~ 10" 0 JOI 0 O
YNa HON b RRNN /Il N NNONoO-/N~ ON, | RR1R YR R/ R R7
Conditions: a) 1 N KOH, THE, MeOH, 60 C b) RR NH EDC, HOBt, TEA, CH2d 2,
ambi ent  t erdileyrdae-pyeamidinef-cafbaxyle dqidmefhybesteri no- propyl ) - (1

p-tolyl-net | ) - am. nol .- met hyl - pr -1-benzyl - 4- .

et hyl - 6- o%@gﬁ’% 3 hykft %lfﬁfr;ﬁ %‘#/‘ﬁﬁ"ﬁé’?gﬁ%‘?ﬁﬁi‘@rﬁﬁm&%}’%ﬂ%‘tﬂﬁ“gﬁ?ﬁé a)

1- Benzyl - 2-&@?}1?&6 '1}—%&1@ L QXY 5-2TADDE Y 8 Q- ¥ink-5darBodyli ykidmet hanoyl ) -
am no] - net hyl -prop -4- hyl - 6- 0xo- |, 6-di hydr o- pyri m di ne-5-carboxylic
acid [ 002%dthylester 608 Tgj bhs nfMol) in CCly (150 mL) was added KoCO3 (4.0 g, 29

1- benzyl -2-{(R) -[ (3-tert-butoxycarbonyl am no- propyl)-(1 .
p-tolyl - nethiwbyN)Bmmmycimﬁmdn(Mﬁrgoﬁ;s }nMoB@ntgﬁen@yépw;d@(&ilﬁng-M

7) s adBME DN peofbies el dor oy Eroqofeas RS erd (B o RS G
resul tant Soiidbd) Hid rhasd %_ﬁthéz(\t;g. G G1iEAE wis Boncehieftcd Bnde Mhdmbeshdinder
reduced pressure. The residue s diluted with H20 (75 nlL), adjusted to pH

-7 with 1N dueified a9 dlaek thidgiabshraphiyi(tefEifabiont 8f 040/, BIOAC M IGEI S ). dktes wer e
dried over Iil\ii§2804i? fil teredwaérrl c(oncent rated under reduced pressure to

give 2.69 gefulpbfifiedprotiubiasbrsthe®@ws B)er] {Bin a solution of 20% EtOAc in hexane

tp?»[ E)|- §:JE ﬁ;%l(ﬁarﬁl%ﬁrqy Lzﬁ%}{%ﬁ{pﬁ? %}L‘g)dilétrll@ggq so_c,gystallize out. The mixture was diluted

met hyl - 6- 0 51k D, i it R&d, i18Red3Rd Akibd Bhdgh was
B B S A T e e s i
H +. b)  2- {{Rhmh ¢S ARSI ORYMpIud¥2.56 g, 40%) as a white solid: MS (ES) m/e 432.2
p-tol yl - met hanoyl ) --am no] - net hyl - pr opylg} -1-

benzyl - 4- r’regﬂa}dm,@mef}l‘ﬁ(i- di hydr o- pyri m di ne-5-carboxylic acid ethylam de
[00295] To a solution of 1-benzyl-2-{(R)-[(3-tert-butoxycarbonyl am no-

Example 11
R, R, ’ ' R,
a 0 b 0
N — N — N
l | |
H N HO” N NC™ N
NH-Boc NH-Boc NH-Bac

Conditions: a) 2-Chlorocarbonyl-propionic acid ethyl ester, EtsN, CH2Cly; DMF 100
OC 18 h; b) NaH, DMF; PhiN(Tf)2; Zn(CN)3, (PPh3)4Pd, DMF, 90 °C, 4 b.

[1-(3 -Benzyl-5-methyl-6-cyano-4-0xo-3,4-dihydro-pyrimidin-2-y1)-2-methyl-propyl]-

carbamic acid-t-butyl ester

a) [1-(3-B enzyl—5—methy1—6—hydroxy—4-oxo-3,4-dihydro-pyriﬁ:tidin—Z-yl)—Z-methyl-
'propyl]-carbamic acid-t-butyl ester

[00291] To a stirred solution of [(R)-1-(N-Benzyl-carbamimidoyl)-2-methyl-
propylj-carbamic acid t-butyl ester (16.37 g, 53.6 mMol) in CH,Clp (150 mL) with
cooling at 0 °C was added Et3N (9 mL, 64.3 mMol) followed by 2-chlorocarbonyl-
propionic acid ethyl ester (10 g, 60.8 mMol) dropwise over 15 minutes. The reaction
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propyl )-(1 25 OCT 2006

p-tol yl - met hanoyl ) - am no] - net hyl - propyl } - 4- net hyl - 6- oxo- 1, 6- di hydr o-

pyri m di ne-5-carboxylic acid (100 ng, 0.169 mmol) in CH2Cl12 (1.7 nlL) was
added EDC (36 ng, 0.186 nmol), HOBt (25 ng, 0.186 mmol), TEA (28 ulL, 0.203
mmol) followed by ethylamne (85 uL of a 2.OM solution in THE, 0.169
Mol ). Thewid8loed a2 AG R Traad ctitredforidd, powreddrto atseparatdryafunaetbi ent
tenperature for 16 h, then TFA (1 ni) was added Ater 3 h, the reaction
m xt ure wawaehsaixValeh bring deed Bgslflééfémﬁr ged iRy & ‘{?88“%
purified by reverse phase HPLC to give 47 0 of 2- {I%_l_) 3[

am no- pr op¥hg wrpiirified acylamidine (~90% pure by LCMS )m/e (M+H)™ 4 44) was
p-tolyl -net hanoyl ) -amn % nmet hyl - pr opyl 1benz I-4 nmet hyl - 6-

oxo- 1, 6- di talzetr ep yPME (b olp-avd heassd o 04 withs #PE 8 Taeffé%oryel | ow

lid: M5 (ES) m.e. 5 M + 000 ab,
iON'I F1ON Y—VI% ‘%Ih Ry m@éﬁ'ﬂ? m@%@%@ﬁm@éﬁ Vgll“ﬁp%‘alphﬁt%d W o i
RR7J11 ~~] ' EeNCly Bt Ac:Hkd R‘ﬁen,(/.’.MTBQCE@Ac hexahe: HOAC) @i thetide a) Di et hyl
et hoxynet hyl nemal onat e, M HCVdi oxane then ag. 1 M NaOH;

OHC( CH2) 2 8@@@ id OH,
Etg(—VHZ)O g&ﬂ%gﬁ%m@@@%@ I/d| oxane. ]’sz) ) A MK _

2-{[ (3- Ami no-propyl )-(1

P-tolyl - el N O o Al ki T o A SRS iy e i iR 5y -2 ety
propyl]-carbamic acid-t-butyl ester

. .[00292] | To a stirred solution of [1-(3-Benzyl-5-methyl-6-hydroxy-4-ox0-3,4-
dihydro-pyrimidin-2-yl)-2-methyl-propyl]-carbamic acid-t-butyl ester (8.42 g, 21.7
mMol) in DMF (150 mL) was added portionwise a 60% dispersion of NaH in mineral

il (0.95 g, 24 mMol). After stirring for 15 minutes at RT, N-

Phenylirifluoromethanesulfonimide (8.6 g, 24 mMol) was added. The reaction was
stirred at RT for 18 h, concentrated under vacuum, taken up in EtOAc, washed with
sat. NH4Cl, dried (MgSOy), filtered and evaporated under vacuum. Purification by
flash chromatography (step gradient of 0 to 5 % EtOAc in CHClp) then (10%
EtOAc/hexane) gave the semi-purified triflate (11.70 g), (MS (ES) m/e 5202 (M +
H)*t, contained 23% PhNHSO,CF3 by LCMS) as a white solid.

{00293] To the crude triflate with stirring in DMF (150 mL) was added
Zn(CN)7 (2.6 g, 22.2 mMol) and (PPh3)4Pd (2.6 g, 2.3 mMol). The reaction was

heated under Ar at 90 ©C for 4 h, cooled to RT, and evaporated under vacuum.

 Purification by flash chromatography (step gradient of 0 to 5 % BtOAc in CHoClp)

gave the title compound (7.11 g, 82%) as a white solid: MS (ES) m/e 520.2 (M -+ H)*.

Example 12
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di hydr o- pyri m di ne-5-carboxylic acid phenyl am de hydr octl BP}F(}QOQ)

1- Benzyl - 2- (1-t ent - but oxycar bonyl am no- 2- net hyl - propyl ) - 6- oxo- 1, 6-di hydro-p
yrim di ne-5- carboxylic acid ethyl ester [00296] Follow ng the procedure of
Veale, J. Og. Chem,b 58 4490 (1993), to

[ 1- (N- Benzyl - car bam m doyl ) - 2-met hyl - propyl ] -carbam c acid tent-butyl ester

(10.86 g, 35.6 nmmol) ¢8Ry net hanol (160 s added di et hyl

et hoxymet hyl enemal ona R7.7 g, 35 6 RThe -reaction |s “pped with
a Dean-Stark trap. ¥helreaction at 1000C un_| | Qal I} sol vent was
renoved. The was, di ssol veqo yI ene chl g a@shed with 1 N
HC1 and water,

drlbd Na SO4).2 and 114 2 2008 conce'tr ted. The
resulting pale y |UM/ p was used |ﬁit next step wif Rt~y for t her
purification. O Mo,

1- Benzyl - 2-[ 1- (3 terkrbutoxycarbonylanlgigprbpylanlno) 2- ne?Egl -propyl]-6-0
X0-1, 6- di hydro-pyrim fdi ne-5 carboxylic atid ethyl ester [00297] To

1- Benzy! - 2-Ccnditims: byl dKEOH; HHFY Me@HG020b) RR'NE; BRE, HOBtoXBA,

1, 6- di hydr cCRY), Binbidie tdmpeautirexibn TFACi d ethyl ester (14.22 g from previous
step) was added a solution of 4MHC1 in 1, 4-di oxane (50 nL, 200 mmol) and
t he reaction was stirred at roon1tenperature for 2.0 h. The reacti on was
concentrated in vacuo and the residue was dissolved in water and washed
with ether. The aqueous |ayer was basified with I N NaOH and extracted into

et her. The B{@Ey(3-Avsinopaspy)as hetblylihéthawsleimindl-methyl-deip$l4 ] -beaayd-4-
concentrated to g ve a crystalllne orange solid, This solid (7.08 g, 21.5

mol ) was dneBy&reyoild-giydomyamding focarbyyigdcidsiioiaeidias added (3-

Oxo- propyl )-carbamc acid tert-butyl ester (3.076 g, 17.76 mmol) in dry
CH2C12 (50 mL) foll owed by portionw se addition of sodium

tri ﬁc et oxy@r ohyldBeneyK25{(B)-[G- teﬂaalﬁ@kycmwlam*ﬁhnpmpﬁl){l-prtoMsn@hamVBg for
72 t t t :
pasi ¢ wi 1 h SHPGF BEBRFOaP IRt oG- R R IHE S PN 04d. 1 he
aqueous | ay@ipyfs ext1aLLaiyf b Bﬁ@yhﬁq@ggﬁﬂ xyetfokflSmeeobi ned

organi cs we shed wth brine, and "evaporated to dryness.

The resid L;ﬁop\ﬂ)‘r(bprtnbﬂa&ttkmoﬂbaaﬁn&}lﬁmmthﬁk-mgpﬂlﬁ)H&mthykﬂqxoal @rdihygdno-1
one S el ahie angdmSipyne (595 874 35 %S HPhR 160 8T 59 o
' added MeOH (30 mL) followed by 1IN KOH (18.2 mL, 18.2 mmol). The resultant
solution was heated to 60 °C for 3 h, then concentrated under reduced pressure. The
residue was diluted with H,O (75 mL), adjusted to pH ~7 with 1N HC], and extracted

with EtOAc (3 X 75 mL). The exiracts were dried over Na,SO,, filtered and
concentrated under reduced pressure to give 2.69 g (100%) of 1-benzyl-2-{(R)-[(3-
tert-butoxycarbonylamino-propyl)-(1-p-folyl-methanoyl}-amino}-methyl-propyl} -4~
methyl-6-0x0-1,6-dihydro-pyrimidine-5-carboxylic acid as an oil which was used in
the subsequent step without purification: MS (ES) m/e 591.4 (M + H)".

b) 2-{(R)-[(3-Amino-propyl)-(1-p-tolyl-methanoyl)-amino]-methyl-propyl}-1-
benzyl-4-methyl-6-oxo-1,6-dihydro-pyrimidine-5-carboxylic acid ethylamide
[00295] To a solution of 1-benzyl-2-{(R)-[(3-tert-butoxycarbonylamino-
propyl)-(1-p-tolyl-methanoyl)-amino]-methyl-propyl}-4-methyl-6-oxo-1,6-dihydro-
pyrimidine-5-carboxylic acid (100 mg, 0.169 mmol) in CH,Cl, (1.7 mL) was added
EDC (36 mg, 0.186 mmol), HOBt (25 mg, 0.186 mmol), TEA (28 uL, 0.203 mmol)
followed by ethylamine (85 uL of a 2.0M solution in THF, 0.169 mmol). The
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c) 1-Benzyl-2-{[3-tert-butoxycarbonyl am no-propyl)-(1 25 OCT 2006
_p-tolyl-nmethanoyl ) -am no] -

met hyl propyl } - 6- oxo- 1, 6- di hydro- pyri m di ne-5-carboxylic acid ethyl ester
[ 00298] A solution of 1-Benzyl-2-[I-(3-tent-butoxycarbonyl am no-

e o e s el et DL b B BT o5

acid ethy g,
14. 91 I B RcddbhréERe 30 nL
was stlmrnr) e%dde?ng(%%rn% {eh%%arcgl%re @&%4&%0&%?3@&“ o%nlcmgg vvas%g(cli(wth )1 N

HQ and brihaeesidlid wak plﬁiﬁ&ﬁ%ﬂ@r@%a&ﬂ@b@&b etvetdd mig (A366)50f FH{R)Fi€3 due was
purified by flash chromatography 1 hexanes Et QAc). to ivegtgi_? title

conpound agminoppd)-€bpitelyrgthago gnetiyl-prop 1Wy1 e 605
LMEFL . ?%?%0' y#ygﬁ;ph%%}aﬁ&%-é%ﬁo%ﬁg %18%%&5’;59% Qﬁ&l@weﬁov(r $olid: MS

p-tolyl-
nmet hyl prop@:gf—lﬁfe(mg +@phydr o- pyri m di ne-5-carboxylic acid [00299] To a
solution o Benzyl - 2-{[ 3-t ert - but oxycar bonyl am no- pr opyl ) - (1-
p-tol yl - met hanoyl ) - am no] - et hyl pr opyl } - 6- oxo- 1, 6-di hydr o- pyri m di ne- 5-
carboxylic acid ethyl ester (1.22 g, S,ggarﬁrgg é in EtOH (18 nL) was added a
solution of potassium hydroxide (0.45 (} 8 mol) in water (2 nL) and
t he reaction vvas stirred at roomtenperature for 24 h. The reaction was
concentr at ed cuo and the resi NS di ssol ved in gk and acidified
with N HC1 t's 2. The resulgl ecipitate was di ssoted in Et OAc,
washed with water andabrine, d Na2SM4) , bcand ¢ ated to give the
title conpou saWﬁ‘Te soF“]d(l 124 g, %%_’NB?(ES J\nf({S??[l\/H—l]t e)
2-{[ ( 3- Ami mp* 1)-(1
p-tolyl - met hanwnlc) met hyl - propyl} 1-wenzyl - 6- oxo- 1, 6-di ?\ﬁ?\@-’\/‘“ﬂ"“
pyri m di ne-5-carboxlic acid phenyl am de hydrochl oride [0®300] To a sol ution
of 1-Benzyl -2-{[3-tent-butoxycarbonyl anm no-propyl)-(1-
p-tol yl - met hanoyl ) - am no] - met hyl pr opyl } - 6- oxo- |, 6- di hydr o-
- carboxylic acid (0.171 g, O. mmol) in DMV (3 nL) were
g, 0.297 mmol), HOBt ngnoj te (0.04 g, 0.297 molgqg,
g, 0.297, nmol) and thd rkagtion was stirred at roo
The reaction wes _querthefl With water, extréagted i Mo
(Na2SO4), and concentrat et He™~ resulting residue was 3finfed with excess
4M HCL in dioxane for 2 h &L(fr\aam/"%m %r“\/\/““a
R, ],

Conditions: a) Diethyl ethoxymethylenemalonate, MeOH; b) 4 M HCl/dioxane thenag. 1M

NaOH; OHC(CH9)7NHBoc, NaB(OAc)sH, CHCly; c) R7COCI, DIEA, CH;Cly; &)

4 M KOH, EtOH/H;0; ¢) RR'NHy, EDC/HOBt, DMF; then 4 M HCV/dioxane.

ri mdine-5-

EDCI (0.0568
aniline (0.0276
rature for 24 h.

2-{[(3 -Amino -propyl)-(1-p-tolyl-methanoyl)-amino]-methyl-propyl}-1-benzyl-6-0xo-1,6-
dihydro-pyrimidine-5-carboxylic acid phenylamide hydrochloride

a) 1—Benzyl—?.—(1-tert—butoxycarbonylamino—2—methy1~propyl)—6-6xo—1,6-dihydro-pyrimidine—5-
carboxylic acid ethyl ester

[00296} Following the procedure of Veale, J. Org. Chem., 58,4490 (1993), to
[1-(V-Benzyl-carbamimidoyl)-2-methyl-propyl]-carbamic acid zert-butyl ester (10.86

g, 35.6 mmol) in methanol (160 mL) was added diethyl ethoxymethylenemalonate

(7.7 g, 35.6 mmol). The reaction is equipped with a Dean-Stark trap. The reaction

was heated at 100°C until all solvent was removed. The residue was dissolved in

methylene chloride, washed with 1 N HCI and water, dried (NapSO4), and
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tenperature. The reaction was concentrated in vacuo, t r11 9F12086 i t h
diethyl ether, and filtered to give the title conpound as..a tan solid
(0.086 g, 50 % 2 steps). MS(ES+) nle 552 [M+H] +. Exanmple 14 121 25 OCT
2006 NCxO1l / a OlI0l b xOHT ~x TI NI -~ ~HN-j- " N NNN ON, r

A2, 1 3N, COETDEE o Rl Pl SR 8 ok ot 0 e 0
| - [ 5- (Acet ylfithieh puriBtdiph) - 3- benzyl - 6- met hyl - 4- oxo- 3, 4- di hydro- pyri m di n- 2-

yl]- 2 met hyl - propyl } - N- (3- am no- propyl ) - 4- et hyl - benzam de HCO salt a) {
1-1 {

2 Y112 et W PR R kespge R ronnRa) OBV DRt bér o

2-
tert- butyl g i
{er uty gﬁgﬁ% _%rg%iﬁ@dels Iﬁbaxﬁfc' a{c{@&hﬁ%&' on o

1-[{1-[5- met hyl - 4- oxo- 3, 4-
di hydr o- pyr 1#8287h- 2-y IZBthH(lﬂfmbyto}cyéatqudmm;ab—mmﬂlyhpppﬂ-)iﬁmm] pr opy

chr of ul Iy S HOTDEE sty it #id A erigAas TP POGUNATED) Her o
bal | oon of _bitaddor solikfonibrabs I f L uldibedloy s %H%@gr@lx}gﬂ&;%dﬁﬁl tcfigh was | Nsed

wi th HOAc and evaporated under vacuum m ne o pure by
LCVB, M5 ( ESrred & rogm.tempdvature fdy 2)0 L. rTHeHR RN (w6 cnhx)enwmdaﬁldanimmd bhe

t Et 3N. d 14 ul, 1.2 n\b|). After stirri
2t RT Tor 2N e dep R h arkieC i BREPS FOlk oo The BRI EE up i n
Et QAc, MShBthﬂédﬁltﬁlNJM@%ﬁd]exﬂaﬁ%thEﬁé Eﬁ’e’ tﬁ&la ash (sg% gred and

y

evapor at ed under vacuum Purification by romat ogr ap

Et OAc/ hex an®ptegadried: (e 50y), emtowqmmm:tedm) give geryedineasange sohdme{asblmd sol i d:
M5 (ES) n1e,ﬁ184(M+ +. {1-[5-(Acetyl am no-net hyl ) - 3

benzyl - 6- me{hi¥ 84210k guapl Wasﬁlgi@ﬂhfﬁéby 2§12(100 mLL) and to this was added (3-

|]-2-nmeth |)-4-nethyl -b de HC |t [00302
Yo (1[0 | SRR hBie BT e c%&éawfm?é%b"%ﬁg Geth (o' 0
?I} h ydr o-pyr m'ﬂ)%]nov%e&’ bJ pozrtlcr)rx?vtvgg addition X}‘ godgum @nace{o%yboro y&nd% (g 65 gnhg 611 Propy

mmol). The reaction was stirred for 72 h at room temperature under No at which time

the reaction was made basic with saturated sodium bicarbonate, ‘The layers were
separated, the aqueous layer was extracted with methylene chloride, and the combined
organics were washed with brine, dried (Nap504), and evaporated to dryness. The
residue was purified by flash chromatography on silica gel (1:1 hexanes:EtOAc) to
give the title compound as a pale ycllow foam (5.59 g, 32%, 3 steps). MS(ES+) m/e

487 [M+H] -

c) 1-Benzyl-2- {[3-tert-butoxycarbonylamino-propyl)(1-p-tolyl-methanoyl)-amino}-
methylpropyl}-6-oxo-1,6-dihydro-pyrimidine-5-carboxylic acid ethyl ester

[00298] A solution of 1-Benzyl-2-[1-(3-tert-butoxycarbonylamino-
propylamino)-2-methyl-propyl}-6-oxo-1,6-dihydro-pyrimidine-5-carboxylic acid ethyl
ester (1.45 g, 2.98 mmol), N,N-diisopropylethylamine (1.93 g, 14.91 mmol), and p-
toluoyl chloride (1.38 g, 8.95 mmol) in CH7Cly (30 mL) was stirred af room
temperature for 24 h. The reaction was washed with 1 N HCI and brine, dried
(NapS0y), and evaporated to dryness. The residue was purified by flash

chromatography (2:1 hexanes:EtOAc) fo give the title compound as a white solid
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122 25 OCT 2006 carbanic acid tert-butyl ester (0.10 &5Q@CH&00DI) was
added a solution of 4 NHC in dioxane (20 nL). The reaction was stirred
for 1 h at RT then evaporated under vacuum Trituration with Et20
filtration and drying under vacuum gave the title conpound (54 ng, 61 %
as an off-white solid: M5 (ES) me 518.6 (M+ H+. Exanple 15 O Br\7 Ar’
}~ /" N Ar(m , B8%N MS(ESN) /405 I—I]“R. HO [ \/ NR- e RR Conditions:
a) Na2CQO3, Pdd 2(PPh3)21 MeCN- H2 m crowave, 5 mn.

N- ( 3- Ami no- propyl ) - N-{(R) 1-[1- benzyl 5- (3-chl or o- phenyl ) - 4- rrethyl-6-oxo-1,

ﬁ (5 At DB O 0 £k b ey B b TR RS RARIY iR . oo
6- di hy drifetRylkdPyli -8-0%oVl 8-diiyRL M mARRPY bdrb tagidl - benzam de  [00303] A
10 m. Smth m crowave reactlon vial was charged with N-(3-

ani no- pr op{ﬁﬂ}ﬁiﬂll- [ (R Tda (iqlulbm‘zﬁll—BEBZJﬂdﬁﬁ34e umycabcmy@arm;ne paedclo- pyri i d

2- yl)-2- 50 9 |
3" hi of obdr TR bRty Ip e PG raEa ey oA 0. 100 mol ),
PAC12( PPh3agndx3lid aé‘fﬁeﬂﬁfl @Qer (1779) D, ozfxﬁinbg\&ﬁ@t@ﬂ (Mo ) s (a4ddd o &idkighL) - The

m xture was pufged with argon gas, sealed, and sub écted to the m crowave
reactor foof p@taﬁmn:alnydw@dﬂ(} 433eg, BéﬁSdnmol)mwam (3 mlédnmbeﬂempsévap hase HPLC

t 27.5
ooy 2 sl i et S TR DTS SR Has ot inyarn by o
' gi hylEXg:m Oqéghﬁ%%ﬁg%%ge@ﬁw&ﬁa@%m%PW]%KQIth%HHES'Ekl%stbsu'lﬁs% 557.4 (M +

precipitate was dissolved in EtOAc, washed with water and brine, dried (NapSOy),

and concentrated to give the title compound as a white solid (1.124 g, 96%). MS(ES+)
m/e 577 [M+H]T.

) 2-{[(3-Amino-propyl)-(1-p-tolyl-methanoyl)-methyl-propyl} - 1-benzyl-6-0xo-1,6-dihydro-
pyrimidine-5-carboxlic acid phenylamide hydrochloride
[00300} To a solution of 1-Benzyl-2- {[3-tert-butoxycarbonylamino-propyl)-(1-
p-tolyl-methanoyl)-amino}-methylpropyl}-6-oxo-1,6-dihydro-pyrimidine-5-
carboxylic acid (0.171 g, 0.297 mmeol) in DMF (3 ml.) were added EDCI (0.0568 g,
0.297 mmol), HOBt monohydrate (0.04 g, 0.297 mmol), and aniline (0.0276 g, 0.297 .
mmol) and the reaction was stirred at roon temperature for 24 h. The reaction was

quenched with water, extracted into CH9Clp, dried (NapSQy), and concentrated. The

resulting residue was stirred with excess 4M HCl in dioxane for 2 h at room
temperature. The reaction was concentrated in vacuo, triturated with diethyl ether,

and filtered to give the title compound as a tan solid (0.086 g, 50 %, 2 steps).
MS(ES+) m/e 552 [M+H]T.

Example 14
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0913- R | NRs YN Rs N~ NN RR OY N~p~ NH N RLCTi2008 g

Condi tions: a) 1H Pyrazol e-1-carboxam di ne hydrochl oride, D EPA, DMF, it

N-[ 1- (1- Benzyl - 4- cyan- 5- net hyl - 6- oxo- 1, 6- di hydro-pyri m di n-2-yl)-2-nmethyl -p
ropyl] - N—(2-guani di no- et hyl ) - 4- et hyl - benzam de [00304] To a sol ution

Oof N-[ I - (1- benzyl -4-cyn- 5- net hyl - 6- oxo- 1, 6-di hydr o--

pyrim din-2-yl) rret hyl - propyl ] - N-( ’ah no- et hyl ) - 4- met h@benzam de (75
C

ng, 0.16 mwbl DIVF (1 5 mL)o wa ded 1H pygazobe | - oxam di ne

hydr ochl ori% ny, di i sopr opyl et kA (57 L, 0.33
mvbl ). The was stlrredH r 16 h, queﬁ'c water (2 m)
and diluted w pfin nEL MYbene chlori deb T{rQ)NHBIJﬁe aqueousol Wascad] ust ed
to pH 7 and extfjacted wth nethylenelchloride (2 x 5 nl). econblned
organi c | ayers re dried (Na2SO4),fFtyltered, and evapr d. Purification
of the residue reverse phase HPL urni shed the titl onpound (38 ny,
37% as a white powder. M5 (ES) mle 500.4 (M+ H)+. Exanple 17 Of I/ Rp
I/ R, OL.~R R)1YII~JI'~R~}~RRaNa~RaNy~'N , RYR

Condi tions: a) R7COCL, triethylam ne, dichloromethane, anbient tenperature;
"b) Conditions: a) Hp, 10% Pd/C, HOAc; Acy0, EtgN, CHyCly b) 4 N HC, dioxane

N-{1-[5-(Acetylamino-methyl)-3-benzyl-6-methyl-4-ox0-3,4-dihydro-pyrimidin-2-
¥1}-2-methyl-propyl} -N-(3-amino-propyl)-4-methyl-benzamide HCI salt

a) {1-[{1-[5-(Acetylamino-methyl)-3-benzyl-6-methyl-4-oxo-3,4-dihydro-pyrimidin-
2-yl}-2-methyl-propyli}-(1 -p-tolyl-methanoyl)—ammo]-propyl} -carbamic acid tert-
butyl ester

[00301] To a stirred solution of {1-[{1-[5-Cyano-3-benzyl-6-methyl-4-ox0-3,4-
dihydro-pyrimidin-2-yl}-2-methyl-propyl}-(1-p-tolyl-methanoyl)-amino}-propyl} -
carbamic acid tert-butyl ester (350 mg, 0.6 mMol) in HOAc (10 mL) was carefully
added 10% Pd/C (150 mg). The reaction was hydrogenated under a balloon of Hy for
18 hat RT, filtered through a pad of Celite ®, rinsed with HOAc and evaporated
under vacuum. To the crude amine (~34% pure by LCMS, MS (ES) m/e 576.4 (M +
H)*) in CH,Clp (10 mL) was added with stirring Et3N (280 uL, 2 mMol) and AcrO
(114 uL, 1..2 mMol). After stirring at RT for 2 h the reaction was concentrated under
vacuum, taken up in EtOAc, washed with 1 N NapCOj3, 1 N HCI, brine, dried
{(MgSQy), filtered and evaporated under vécuum. Purification by flash
chromatography (80% EtOAc/hexane) gave the title compound (0.10 g, 27%) as an
off-white solid: MS (ES) m/e 618.4 (M + H)*.

b) N-{1-[5-(Acetylamino-methyl)-3-benzyi-6-methyl-4-0x0-3,4-dihydro-pyrimidin-2-
yl}-2-methyl-propyl}-N-(3-amino-propyl)-4-methyi-benzamide HCI salt

[00302] To {1-[{1-[5-(Acetylamino-methyl)-3-benzyl-6-methyl-4-0x0-3,4~
dihydro-pyrimidin-2-yl}-2-methyl-propyl}-(1-p-tolyl-methanoyl)-amino]-propyl} -
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CAHSNCH2CH2C1, sodi um hydride, N, N-di met hyl f or mani de, a?ﬁ)pgﬂ-tzopérrper ature.
N-[(R)-1-(1-Benzyl -4, 5-di net hyl - 6- oxo-1, 6-di hydro-pyrimdin-2-yl)-2-nethyl -
propyl]-4 124 25 OCT 2006 nethyl-N(2 -pyrrolidin-I-yl-ethyl)-benzam de a)
N[ (R -1-(1-Benzyl -4, 5-di rrethyl 6- oxo | , 6-di hydro-pyri m din-2-yl)-2-nethyl -
propyl]-4-

| 2-((R)-1- a% beazaZL %gq?iggb BGQ&QFUMO%W %@W sojutign GSﬂrN ﬁgélnh 4- ogg
(3078 O o 1 g e oS Bt e e

stirred at vRfwinor Té8urbtiomwith Ebed] Hliritionumidetrying dndertvaantre gawe thértide hy |
~acetate (3 x 20 nL). The conbined organic |ayers were dried (Na2SOH4),
filtered, apghp oﬁmgmhgcblt%)ﬁsa&ﬁoﬁ%&lsbh@mmsyﬂ@bimm,mﬁ% as
colorless oil. ES) mMe "404.2 (M

N[(R-I-(I-Benzyl -4, 5-di nmet hyl - 6- oxo- 1, 6-di hydro-pyri m di n-2-yl ) -2-net hyl -
propyl]-4-methyl N (2 -pyrrolidin-I-yl- et hyl ) - benzam de [ 003061 To
N[(R-1-(1 benzyl -4, 5-di et hyl - 6- ox0- | gghydro-pyrim'di n- 2-

yl ) - 2-met hyl - propyl | - 4- net hyl - benzakgB R? ng, 0.123 Mwl) in DVF was
added sodium hydride (5 ng, 0.147 Mwl). The reaction stirred for 15 at RT
then 1-(2- chloro-ethyl) rolldlne(20 nmg, 0.135 mol Tilford et al.

J. Am Chem Soc.; 70; ~R4001). was added. The re 0‘?1 was sti rred at
RT for 24 h, quenched with water and extracted with acet ate (3 x 20
nL). The conbined ofggni yers Wer§ washed wit fy x 20 m), brine
(1 x 20 nL), dried ( S%T\fllt “and _gyapor e¢ |eIdthet|tIe
conmpound (30 ng, 49 % % col orI ess M5 ( ES) 1 4 ( M+Hf .

Exanple 18 125 25 OCT 2986, OR R NINITI a l A°=Era~meo

R?
Conditions: a) Na,CO,, PACL(PPh,),, MeCN-H,0, microwave, 5 min.

N-(3-Amino-propyD)-N- {(R)-1-[ 1-benzyl-5-(3-chloro-phenyl)-4-methyl-6-0xo-1,6-
dihydro-pyrimidin-2-yi]-2-methyl-propyl}-4-methyli-benzamide - -

a) N-(3-Amino-propyl}-N-{(R)-1-[1-benzyl-5-(3-chloro-phenyl)-4-methyl-6-oxo-
1,6-dihydro-pyrimidin-2-yl]-2-methyl-propyl}-4-methyl-benzamide

[00303] A 10-mL Smith microwave reaction vial was charged with N-(3-
amino-propyl}-N-[(R)-1-(1 -benzyl—S-Bromo-ﬁl-methyl-ﬁ—oxo-1,6—dihydro-pyﬁmjdin-2-
y1)-2-methyl-propyl]-4-methyl-benzamide (50 mg, 0.095 mmol), 3-chloroboronic acid
(14.9 mg, 0.095 mmol), Na,CO, (20.1 mg, 0.190 mmol), PACL(PPh,), (3.3 mg, 0.005
mmol), followed by MeCN-H,O (1:1, 0.4 mL). The mixture was purged with argon
gas, sealed, and subjected fo the microwave reactor for 5 min at 150 °C, The residne
was purified by reverse phase HPLC to give 27.5 mg (51%) of N~(3-amino-propyl)-N-
{(R)-1-[1-benzyl-5-(3-chloro-phenyl)-4-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl]-2-
methyl-propyl}-4-methyl-benzamide as a yellow solid: MS (ES) m/e 557.4 (M + H)".

Example 16
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Ra NHNV~N',. N2 O 9 Rol j R RS NOR4I NO Ol RPNREOKS Ro

Condi ti ons: a) NaBH(AcO 3, AcOH, DCE, rt; b) RRCOCI, DI EPA, toluene, 100 C
c) hydrazine, EtOH, 70 C.

3-Benzyl -5, 6-di net hyl - 2-[ (R) - 2-net hyl -1 - (2-p-tol yl -4, 5-di hydro-i m dazol -1-y
|)- propyl]-3 H-pyrim'di n-4-one a)

2-{2-[(R)-1- (1- Benzyl - { met hyl - 6- oxo- 1, 6-di hyr r|md|n2yl) 2- met hy
| - propyl am no] - et hyI}-| gonthl e- 1, 3-di one [003071

2- ((R) - 1- Ani no- 2- met hyl§- prlopyl ) - 3- benzyl - 5, 6- di -3 H pyrimdin-4-one
(0.500 g, 1.75 mwol®¥ H-|50| ndol e- 2- acet a 2913 97-5] (0.661 g,
20il
umt

r-4

3.50 mwol) were dissalive di chl or.oéghane ( aci al acetic acid
was added (0.400 mf 0N70 ) followed by s a et y bor ohydri de
(0.942 g, 4.40 nmwl). ~Leagtion stirred at r Hre under

nitrogen for 3.5 h. The reacti én was quenched Wi t Sat. Ag.) and
extracted wi th Et OAc % The organi ¢ Ia vv% va or ed under reduced
pressure an&opditiops: e@ yiagRle-1-eambopmidiy 9911? Mhat. 50- 95%
gradient) to glvethetltle conpound 420 rrg(O 92 rr1VbI) M5 (ES) me 459 (M
+ W D) :

N-[(R)-1-(1-Benzyl -4, 5-di net hyl - 6- oxo- 1, 6-di hyro- pyrimdin 2-yl)-2-nethyl -

126 25 OCT 200Q&1-Be 1-4~cyano-5-methy1—6—oxo—1 6- dlh dro- idin-2-y1)-2-methyl-propyl]-
propyl ] - N-[ £ aﬁhﬁgﬁge g bﬁg[  BerSRiddo! -ethyl]-4-net hyl'- benzam de
[ 00308] p-Tol uoyl chl Ol’lg (0.033nL, 0.25 meI) was di ssol ved in toluene (2

m.) and was treated with DI PEA ( 0.093 m., 0.53 mwl) followed by

2-{2-[ (R) - 1{00304] To a solufion of N-[1-(1-benzyl-4-cyano- 5—methy1—6-ox0-1 6-dihydro-

g]l ] benzyl 4 5 Al ggt h%5-2?mg;ﬁ§1-}:}rogylﬁj1\f E/ r—aolmel%-relthn)}l)d‘!i-gw%hy)r/l benzamn%t ?‘ﬁ mpr opylam n
0.16 mMol) in DMF (1.5 mL) was added 1H-pyrazole-1-carboxamidine
hydrochloride (25 mg, 0.17 mMol) and diisopropylethyl amine (57 pI, 0.33 mMo}).
The reaction was stirred at RT for 16 h, quenched with water (2 mL) and diluted with
rﬁethylene chloride (2 ml). The aqueous layer was adjusted to pH 7 and extracted
with methylene chloride (2 x 5 mL). The combined organic layers were dried
(Na,S0,), filtered, and evaprated. Purification of the residue by reverse phase HPLC

farnished the title compound (38 mg, 37%) as a white powder. MS (ES) m/e 500.4
M +HY'.

Example 17

Oy NH NG NN
T 10

Conditions: a) R,COC], triethylamine, dichloromethane, ambient temperature; b)
C H,NCH,CH,Cl, sodium hydride, N,N-dimethylformamide, ambient temperature.

N-{(R)-1-(1-Benzyl-4,5-dimethyl-6-oxo-1,6-dihydro-pyrimidin-2-yi)-2-methyl-propyl}-4-
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ethyl }-i soi ndol e-1, 3-dione (0.100 g, 0.22 mwbl) The rea®Peh2806rred at 110
Cfor 3 h. The reactlon was cooled to roomtenperature and was evapor at ed
under reduced pressure and purified by flash chromatography. (EtOAc /
hexane 0-55% gr adi ent) to give the title conmpound 0.075 g (0.13 mvbl) M
(ES) me 577 (M + H)+.

3- Benzyl - SIﬁetbﬂth(ﬁymﬂ'@J{d(IR}-}’EefhﬂHanamdQ p-tol yl -4, 5-di hydro-i nmidazol -1 -y
| )- propyl]-3 Hpyrirnidin-4-one [00309] The pht haI i m de protected am ne,
N-[ (R) -1 - (lz) DBFRI-AE; Eerﬂylnaﬁiﬁ)thetﬁyiﬁ oxo-1,6-dihydro-pyrimidin-2-y1)-2-methyl-
0x0- 1, 6-di hydro- pyri m di n-2-yl)-2-nethyl - propyl]-N-[2-(1, 3-di oxo- I, 3-di hydr
0- 1 SOi ndolprﬂlﬂ]ﬂl%?ﬂabﬂﬂ]enmﬁ hyl - benzam de, (0.075 g, 0.13 mwl) was

L o305 {or B oA TR B Pt s BBl S M bet 0oL (T T
di ssol ved igyrihifiinefond (150rmg)0 173&1@'1\/11&@)%&&:1&@3;1&&@;1&49% B350 mMbB i eact i on

was concentrated under vacuum en CN and purified by reverse
phase B PL@RiﬁNmawg%meml—hmoylszt@w@ @t a&» @«d57 miviglonyas adged, The19s TFA)

2ol oo of oo Giree R s HRRSEE Siynacep o Sl lRed Wy 8u60 7705 oo

2006 P, R, achiale (3 30,6L). Thd clhbirid éﬁzgaﬂﬂ: itk o (R6,S0,), fillerd, and+ R 1 1O

Ry I N".;'".. N\M2 y RO 9-R NO ~N RB Condltlons a)
DI PEA, DIVF,cvaprated)to givecdis tlﬂﬂomwou@mz@ :zlg, 72 %) @p cniqnleﬁscoﬂ AM&GE ) m/ :

404.2 (M + HY",

b) N-{(R)-1-(1-Benzyl-4,5-dimethyl-6-oxo-1,6-dihydro-pyrimidin-2-yl)-2-methyl-
propyl]-4-methyl-N-(2 -pyrrolidin-1-yl-ethyl)-benzamide

{00306] To N-[(R)-1-(1-benzyl-4,5-dimethyl-6-0x0-1,6-dihydro-pyrimidin-2-
yI)-Z—methyl-propyl]»4-1ﬁethy1—benzamide (50 mg, 0.123 Mmol) in DMF was added
sodium hydride (5 mg, 0.147 Mmol). The reaction stirred for 15 at RT then 1-(2-
chloro-ethyl}-pyrrolidine (20 mg, 0.135 mmol) (Tilford et al.; J. Am. Chem. Soc.; 70;
1948; 4001). was added. The reaction was stirred at RT for 24 h, quenched with water
and extracted with ethyl acetate (3 x 20 mL). The combined organic layers were
washed with water (1 x 20 ml), brine (1 x 20 mL), dried (Na,SO,), filtered, and
evaporated to yleld the title compound (30 mg, 49 %) as a colorless oil: MS (ES) m/e
501.4 (M + H)".

Example 18
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reflux; d) hydrazine, .EtOH, it. 2-{1-[4-(2-Anino-ethyl)2%0CT 2006

p-tol yI -imdazol - 1-yl ] 2- met hyl - propyl } - 3- benzyl - 5, 6- di net hyl -

pyrim di n-4-one a)

2-{4-[1-(1-Benzyl - 4, 5-di net hyl - 6- oxo- 1, 6- di hydr o- pyri m di n-2-yl ) - 2- et hyl -
propyl am no] - 3- oxo- butyl } -i soi ndol e-1, 3-di one [00310] To

2- (1- Am no- 2- net hyl - propyl) - 3- benzyl -5, 6-di | -3H pyrimdin-4-one (0.66
g, 2.33 mol) in DMF (1 mas added 2-(4- R,3- 0XO0-

butyl)-isoindol e-1, 3-di O 0969 g, 2.33 ngol¥prepared as described in WO
89/10360) and N, N-diis propyl et hyl am ng_ (0 30 g, 2.33 mol). The reaction
was. stirred for 1% N oom t egper at uf nc ntrated under vacuum

di ssolved in EtOAc/ HO,] waghed wth wat (thSCﬂT*—and evapor at ed
to. give the titlersT as a whit&fo mlsl 04 g, £89% . MS(ES+) mle 501
[ M+H +. b) o

N-[I-(l Benzyl - 4,5-d|nethyl 6- oxo- 1, 6 di hydr o- pyr| -yl)-2-nmethyl -prop
yl]-

N[ 4- (1 3-di oxo- 1, 3-di hydeQ-i soi ndol - 2-yl ) - 2- oxo- butyI - 4- et hyl - benzam de
[ 00311] To 2-{4- [1 (1-Be =4, 5- di met hyl - 6- oxo- 1, 6- di hydr o- pyri m di n- 2-
yI)-2-nEthyI5propyIaniBo -oxo-butyl}-isoindole-1,3-d' (1.024 g, 2.046
mol ) 128 25 OCT 2Q06 |i 2C12 (14 nlL) was added tri &mi ne (0.31 g,

3. 069 mmol ) andp-tof ugy chloride (0.474 g, 3.069 The reaction was
stirred for 16 h at ¢ t erature, wastred w dried (Na2SO»4),
and evaporated to d‘ryné’?sg/g’h(g r gsi due was pUI’IfI p by flash

.chromat ography on sili @ﬁg& ALy
conmpound as a white foam (0 885 g,
2-(2-{1-[1- (1- Benzyl - 4, 5-4i met4fl =
6-0xo-|,6 di hydr o- pyrimdin 2-yl)-2-Tret hyl - propyl]-2 N

15 e s sl Echenprisirion

net hyl - pr opy) . BIOB; 10 @X.0- 1, 3- di hydro-i soi ndol - 2-yl') - 2- oxo- butyl ] - 4- e
t hyl - benzam de (0. 884 g, 1.62 mml) in glacial acetic acid (15 nL) was
added ammoni um acetate (6.22 g, 80.8 mml) and the reaction was heated at

vas basi 11 el P TEdeh &E@ﬁ@%ﬁgﬁl TROLERLAY KRR RRI Y o5 (e

was basifie
and evaporated to dryness The residue

hexanes: Et QAc) etitle
9 . I\/B(ES+) rrle 619N[ R9H]+ C)

8—-1

wat er and bPTOREI P
was purified by flash chrorrat ography on silica

a) 2-{2-[(R)-1-(1-Benzyl-4,5-dimethyl-6-oxo-1,6-dihyro-pyrimidin-2-yi)-2-methyl-
propylamino}-ethyl}-isoindole-1,3-dione

[00307] 2-((R)-1-Amino-2-methyl-propyl)-3-benzyl-5,6-dimethyl-3-H-
pyrimidin-4-one (0.500 g, 1.75 mMol) and 2H-isoindole-2-acetaldehyde [2913-97-5]
(0.661 g, 3.50 mMol) were dissolved in dichloroethane (20 mL). Glacial acetic acid
was added (0.400 mL, 0.70mMol) followed by sodivm triacetoxy borohydride (0.942
g, 440 mMol). The reaction stirred at room temperature under nitrogen for 3.5 h.
The reaction was quenched with NaHCOj3 (sat. Ag.) and extracted with EtOAc (3x).

The organic layer was evaporated under reduced pressure and purified by flash

chromatography. (EtOAc / hexane 50-95% ‘gradient) to give the title compound 420
mg (0.92 mMol) MS (ES) m/e 459 (M + H)*.

b) N-[(R)-1-(1-Benzyl-4,5-dimethyl-6-0xo-1,6-dikyro-pyrimidin-2-y))-2-methyl-
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gel (3:1 EtOCAc: hexanes) to give the title conmpound as a25p9P.I2398P| ow foam
(0.371 g, 38%. MS(ES+) mle 600 [MtH +. d) 2-{1-[4-(2-Am no-ethyl)-2
p-tolyl-imdazol -1-yl]-2-nethyl-propyl }-3-benzyl -5, 6-di net hyl -

3H pyrimdin-4-one [00313] To 2- (2 {1-T1-(1- Benzyl 4 5-di net hyl -

6- oxo- 1, 6-di hydr o- pf/rlmdln- -yl)-2-net hyl -

p-tol yl - | HropylideN1,3-Gjexp- bﬁﬁd;hﬁkq -eindabRel-el 3110‘%/ m@ywewdf‘g 0.619 mol )
in EtOH (14 nL.) was added hydrazi ne nonohydrate (0.138 g, 2.48 rrm)l) and

th ti ti f

iiterod dnielle 71 itYEReaioRE QZAPRLS baSTRUED e dsollREad SRERLER B2
purified %L? hitbRas GEQTRER DIPBAY 00935hl.] €.83 ﬁ@)lom ﬂﬂlo&reﬁlﬁﬂzﬂﬁmm NH40H)
to give the title conpound as a white solid (0.209 729 . NMS(ES)+ me

470 [ MrH| +(1-Roayied, é—d'znetmlz@oz@l@eﬁhma&rﬂmidm -2-yhr2-metigl-pEpylammolr N v N N

?\S)/ EFEAE é)t@.yjY ) dreindgieL, R 30 fo 0%, 0% 151510%6%%% um LRy LeNee shdgdbas,

N-(3-am nog gzlc)u] ﬁ}kwizag'éém olmt?,ﬁn% Jwa@e BraBsdiREyleandeac- 1, 6- di hy
| n- 2- -2-

dro- pyri m - propy benzam de [00314] To

N- (3- am nomessuwir)i—ﬂ\trﬁeﬂlby]ﬂaﬁ;ﬂe]ﬁmma;dgr@h&r (—Ed,nybJ Bexare 01354 gradient) to
di hydro-pyri mdin-2-yl]-2-nethyl-propyl}-4-nethyl benzam dg_ (0.060 g, 0.1

mvbl ) i n gisk thertilq@ngound P.075gd04a deloBaViB i(BS) m(«d 1M M) ™ 0. 12 miwol ) ,
NaO-tBu (0.013 g, 0.14 mol), Pd2DBA (0.003 g, 0.0003 mmol), and (S)-BINAP
(0.005 g, 0.0008 rmDI)The reaction was stirred at 90C for 72 h,

concentrat 1126[5E 24Rethy10] - 1121(5- drBhﬁﬁiiaQMl-I-?l/)erse phase
HPLC ('YMC, @%‘DS-A 26 m n, Sy 9 JL grad%’entg:l§ I-F2'O 0.1% TFA) The

fractions pmpel]édﬂﬂpemmdﬁn&hdneevapor ated and
[00309] The phthalimide protected amine, N-[(R)-1-(1-benzyl-4,5-dimethy}-6-
oxo0-1,6-dihydro-pyrimidin-2-yI)-2-methyl-propyl]-N-[2-(1,3-dioxo0-1,3-dihydro-
isoindol-2-y1)-ethylj-4-methyl-benzamide, (0.075 g, 0.13 mMol) was treated with
hydrazine monohydrate (0.013 mL, 0.26 mMol) in etbanol (1 mL}) at 70 °C for 12 h.
The reaction was filtered, concentrated under vacuum and dissolved in toluene (1 mL)
and heated to 120 °C for 20 h, The reaction was concentrated under vacuum, taken up
in CH3CN and purified by reverse phase HPLC (YMC, ODS-A, 20 min, 5-50%
gradient, CH3CN : HQO, 0.1% TFA} The fractions were coﬂecféd and evaporated fo

give the title compound as a clear oil. (0.016 g): MS (ES) m/e 429.4 (M + .

Example 19
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‘treated with 4N HCU dioxane for |h and purified by revef3@CI#298 HPLC (YN,
ODS-A, 20 min, 5-90% gradient, CH3CN : H2O, 0.1% TFA) and evaporated to
give the title conmpound as a clear senm -solid. (0.008 g): M5 (ES) me 538
(M+ 130 25 OCT 2006 CYTOP098. WD Exanple 21 The foll owi ng conpounds were
prepared by the nethod indicated: O R5 N NON 1 R6 R7 Method PS R [ MtH
+ 15 3-d-Ph CH NH -Ph- 557.4 15 4-C -Ph CH NH 4- Me- Ph=§

3-F-Ph CH 4- Me- Ph-

48,15 3-CF.-Ph CH 4-Me-Ph- 591.2 15|
4-Me-Ph- 580.6 153
548.4 15 4- MeRl\+

A0 Ph CH 4-Me- Ph- .4 15 3-CN-Pp
NH 4- Me- Ph- 55 .4 115 3, 4-di F- CJ4- \e- Ph- 559.4
15 3-EtO-Ph CH 4- h 4567 - h—tp»4l\/EPh 547. 4 154FPh
CHNH4|\/EPh- l\/EPh 513.4 1% 3 CH NH
4- Me- Ph- 529. 2% 15 3- -Ph - NH2® 4- Me- Ph- 537.4

, 6&”\/@(

g
H,N

Conditions: 2a) DIPEA, DMF, rt b) R,COCI, Et,N, CH,Cl, rt ¢) NH40Ac, AcOH,
reflux; d) hydrazine, EtOH, rt.

2-{1-[4-(2-Amino-ethyl)-2-p-tolyl-imidazol-1-yl}-2-methyl-propyl} -3-benzyl-5,6-dimethyl-3 H-
pyrimidin-4-one '

a) 2-{4-[1-(1 -Benzyl-4,5-dimethyl-6-0x0-1,6-dihydro-pyrimidin-2-y1)-2-methyl-
propylaminoj-3-oxo-butyl}-isoindole-1,3-dione

[00310] . To 2-(1-Amino-2-methyl-propyl)-3-benzyl-5,6-dimethyl-3H-
pyrimidin-4-one (0.66 g, 2.33 mmol) in DMF (15 mL) was added 2-(4-bromo-3-0xo-
butyl)-isoindole-1,3-dione {0.69 g, 2.33 mmol, prepared as desctibed in WO
89/10360) and N, N-diisopropylethylamine (0.301 g, 2.33 mmol). The reaction was
stitred for 16 h at room temperature, concentrated under vacuum, dissolved in

EtOAc/HpO, washed with water, dried (NagSOy), and evaporated to. give the tifle

compound as a white foam (1.04 g, 89%). MS(ES+) m/e 501 [M-+H]T.

b) N-[1-(1-Benzyl-4,5-dimethyl-6-0xo-1,6-dihydro-pyrimidin-2-yl)-2-methyl-propyl}-
N-[4-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-2-oxo0-butyl}-4-methyl-benzamide
[00311] To 2-{4-[1-(1-Benzyl-4,5-dimethyl-6-0x0-1,6-dihydro-pyrimidin-2-
yl)-2-methyl-propylamino]-3-oxo-butyl}-isoindole-1,3-dione (1.024 g, 2.046 mmol)
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15 4-Me-Ph CH NH 4- Me-Ph- 537.2 15 3,4 OCH O -Ph C NH2E@eT2806567. 4 15
3-NH. -Ph CH NH 4- Me-Ph- 538.4 15 1-na hth | C 4-M-Ph- 573.4 15 4-MeO Ph
-(CHAML 4- Me-Ph- 553.4 15 4-MeS-Ph CH )3NH2 4- Me-Ph- 569.2 15 2-Me-Ph C
NH 4- Me- Ph- 537.4 15 2-MeO-Ph C 4-Me-Ph- 553.6 15 2-F-Ph C NH 4- Me- Ph-
541.2 15 2-EtO-Ph CH NH, 4-Me-Ph- 567.4 15 4-HOCH2-Ph C NH, 4- Me- Ph-

553.4 15 §, ' - % k@%]g , ' . Ph- 583.4
15 2-NH -4%%@%1%1%%%#@2/&%&5 2.6 e&%%l ggﬂ%ﬁ%%ygﬁ YﬁlbéP 98. WO Met hod

P-5 P4 R itbridet(0.459 33 008 il - Théveiticir Whs fhred36816H allfom 5- di F-Ph- - CH
NH 4- Me- Ph- 559.4 15 4-CN-Ph- CH NH 4- Ne- Ph- 548.4 15 2, 4-di F-Ph- CH NH
4- Me- Ph- 5Bopgraturs, Washed with waker4dimasl @reoSOLR. and eysposated tiodnyhessCliha- Me- Ph-
562.2 15 2, 3-di F-Ph- - (CH2) 3NH2 4- Me-Ph- 559.2 15 2,5-di F-Ph- CH NH

4- Me- Ph- 55Bidge wasg gunfisl by fleshphrongypgmeply asibpa ge£1:1hexamesEiPAS) t6- Ph- CH
NH 4- Me-Ph-_ 554.2 12 -CONHEt CH NH 4- Me-Ph- 518.4 12 - couHmﬁrag 4- Me- Ph-
504.4 12 geihaiititomnoungas apbie fpanp 8858 9%) MSESDEMe €19 INEH - 580, 6

c) 2-(2-{1-[1-(1-Benzyl-4,5-dimethyl- 6-0x0-1,6-dihydro-pyrimidin-2-yl)-2-methyl- |
propyl]-2-p-tolyl-1H-imidazol-4-yl} -ethyl)-isoindole-1,3-dione

[00312] To N-[1-(1-Benzyl-4,5-dimethyl-6-ox0-1,6-dihydro-pyrimidin-2-y1)-2-
methyl-propyl}-N-[4-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-2-oxo-butyl]-4-methyl-
benzamide (0.884 g, 1.62 mmol) in glacial acetic acid (15 mL) was added ammonium -
acetate (6.22 g, 80.8 mimol) and the reaction was heated at reflux for 16 h. The
reaction was concentrated in vacuo and the residue was basified with saturated
NaHCO3, exfracted into EtOAc,_ washed with water and brine, dried (NapSQOy), and
evaporated to dryness. The residue was purified by flash chromatography on sitica
gel (3:1 EtOAc:hexanes) to give the title compound as a pale yellow foam (0.371 g,
38%). MS(ES+) m/e 600 [M+H]™.

d) 2-{1-[4-(2- Amino-ethyl)-2-p-tolyl-imidazol-1-yl}-2-methyl-propyl} -3-benzyl-5,6-dimethyl-
3 H-pyrimidin-4-one

[60313) To 2-(2-{1-{1-(1-Benzyl-4,5-dimethyl- 6-0x0-~1,6-dihydro-pyrimidin-
2-yl)-2-methyl-propyl}-2-p-tolyl-1H-imidazol-4-y1} ~ethyl)-isoindole-1,3-dione (0.371

g, 0.619 mmol) in BtOH (14 mL) was added hydrazine monohydrate (0.138 g, 2.48

mmol) and the reaction was stirred at room temperature for 72 h. The reaction was

filtered and the filtrate was concentrated to dryness. The residue was purified by ﬂash'
chromatography on silica gel (90:9:1 CH»Cly:MeOH:NH40H) to give the title

compound as a white solid (0.209 g, 72%). MS(ES)+ m/e 470 [M+H]™,

Example 20
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12 -CONH CH NHAC C NH, 4-Me-Ph- 575.4 12 - CONH CH Ove 2° @108 k- ph-
548.2 NH 4-Me-Ph- 532 20 Nemo holm1 -(C 1 _-2 12 -CONHPh CH NH 4- Me- Ph-
566.4 12 -CONH CH, OH CH NH 4-Me-Ph- 534.4 12 -COOH CH NH 4- Me- Ph- 491. 4
05 Me CH NH 4-MeO-Ph- 477.2 05 Me - C NH 3- 5-nmeth | -isoxazole - 452.4 05
Me C NH 5-benzo 1, 2,3 thiadiazole- 505.2 05 Me CH 6-nethyl -nicotinam de-
462.4 05 Me CH NH 2- 5-nmegfn] - azine - 463.4 05 CH NH 4- CN-Ph- 472. 4
05 Me CH NH MeOCH, - 415.6 - CH 5-benzo 1,3 ole- 491.4 05 Me CH
NH 2- 5-meth 1-thiophenej- 467.2 05 Et CH NH &- 475 05 Et - ( CHANH2
3- F- 4- MePh- 493 05 ¥ - 6-meth 1- id Lns 09,05 -CN CH NH
3-F-4- MePh- 490.4 09,0 NH 3, 4- di MeO-Ph-
3- Me- Ph- 472.4 09,05~ H 4-FEf- Ph- 486. 4
542.2 09,05 -CN C NH 4- Ne- Ph- 490.2 09,05 - 6N & NH 4- F- 3- CF, - Ph-
544.2 09 05 -CN CH NH, 3-F-4-°CF -Ph- 544.2 09, 05 -CNW CH NH 3-d - Ph-
492.2 09,05 -CN CH 4-CF, -Ph- 526.4 09,05 -CN -.CHY4-F-Ph- 476.2 09, 05
-CN C 4- d Cauditien®2 .22 RR'NH, sodium #-butoxide, Pd,dba,, (3)-BINAP, CH,CN, 950°C.

- N-(3-amino-propyl)-N-{(R)-1-[ 1-benzyl-4-methyl-6-0x0-5-phenylamino-1,6-dihydro-
pyrimidin-2-yl]-2-methyl-propyl}-4-methyl benzamide

[00314] To N-(3-amino-propyl)-N-{(R)-1-[1-benzyl-5-Br-4-y}1-6-0x0-1,6-
dihydro-pyrimidin-2-y1}-2-methyl-propyl}-4-methyl benzamide (0.060 g, 0.1 mMol)
in toluene (0.30 mL). was added aniline, (0.011 mL, 0.12 mMol), NaO-{Bu (0.013
g, 0.14 mmol), Pd,DBA (0.003 g, 0.0003 mmol), and (S)}-BINAP (0.005 g, 0.0008
mmol)The reaction was stirred at 90°C for 72 h, concentrated under vacuum, taken up
in CH3CN and purified by reverse phase HPLC (YMC, ODS-A, 20 min, 5-90%
gradient, CH3CN : HyO, 0.1% TFA) The fractions were collected and evaporated and
treated with 4N HCV dioxane for 1h and purified by reverse phase HPLC (YMC,
ODS-A, 20 min, 5-90% gradient, CH3CN : HyO, 0.1% TFA) and evaporated to give

the title compound as a clear semi-solid. (0.008 g): MS (ES) m/e 538 (M + H)*.
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09,05 -CN - (CKV~ 3 4-di F-Ph- 494.2 09205 -CN CH 3- ON- PR 0282008 132 25 ocT
2006 CYTOP098. W) Method Rs R6 R [M¥H + 09, 05 -CN CH 3NH2 4-Br-Ph- 536. 2
09, 05 -CN CH NH 3-F-Ph- 476.2 09, 05 -CN CH 3-Cl-4-F-Ph- 510.2 09,05 -CN
CH ,NH, 4-HOCH -Ph- 488.2 05 Me -CH2(4- 4-Me-Ph- 501.4 i eridin 1 05 Me
-CH2(3- 4-Me-Ph- 501.4 i eridin 1 05 Me -CH, (2- 4-Me-Ph- 487.4 olidin 1
05 Mey o wretidin | 4-Me-Ph- 473.4 05 Me -CH, 3-azetidin | 4-HOCH, - Ph-
489.4° ORS N Ry NR6 y R7 Method R5 R4 R6 R7 [MHH + 11, 05 Me -ON CH
NH, 3-F-4-MePh- 490.2 11,05 |ve eﬁ'ﬂH 3-F-Ph- 476.2 11,05 Me - CN NH
PIE@RF

4-F-Ph- 476.2 11, 05 Me - h- 492.2. 11.05 Me - ON 4CPANH?
© 3-F-4-CFl -zf%ﬁ%o%%mgcﬁnﬂ“n SR e et iatess; o

o S
Rg
I N
Z
N
0 N
Y R,
Ry
Method R, R, R, [M+-H]
15 3-CL-Ph ~(CH,), 4-Me-Ph- 557.4
{ 15 4-Cl-Ph -(CH,).NH. 4-Me-Ph- 557.2
15 3-F-Ph ~(CH,),NH, 4-Me-Ph- 541.4
15 3-CF,-Ph -(CH,).NH, 4-Me-Ph- 591.2
15 3-NHAc-Ph -(CH,).NH, 4-Me-Ph- 580.6
15 3-MeO-Ph -(CH,),NH, 4-Me-Ph- - 553.4
15 3-CN-Ph -(CH,).NH, 4-Me-Ph- 548.4
15 4-Me,N-Ph ~(CH,),NH, 4-Me-Ph- 552.4
15 3,4-diF-Ph -(CH,),NH, 4-Me-Ph- 559.4
15 3-EtO-Ph ~(CH,), 4-Me-Ph- 567.4
15 4-EtQ-Ph -(CH,),NH, 4-Me-Ph- 567.4
15 4-F-Ph ~(CH,),NH, _ 4-Me-Ph- 541.4
15 2-furyl -(CH,).NH, 4-Me-Ph- 513.4
15 3-thiophenyl -(CH,).NH, 4-Me-Ph- 529.2
15 3-Me-Ph -(CH,),NH, 4-Me-Ph- 537.4
15 4-Me-Ph . ~(CH,),NH, 4-Me-Ph- 537.2
15 3,4-(OCH,0)-Ph -(CH,),NH, 4-Me-Ph- 567.4
15 3-NH,-Ph -(CH.,),NH, 4-Me-Ph- 538.4
15 1-naphthyl -(CH,).NH, 4-Me-Ph- 5734
15 4-MeO-Ph ~(CH,),NH, 4-Me-Ph- 553.4
15 4-MeS-Ph -(CH,), 4-Me-Ph- 569.2
15 2-Me-Ph -(CH,),NH, 4-Me-Ph- 537.4
15 2-MeO-Ph -(CH,).NH, 4-Me-Ph- 553.6
15 2-F-Ph -(CH,),NH, 4-Me-Ph- 541.2
15 2-FtO-Ph -(CH,), 4-Me-Ph- 567.4
15 4-HOCH,-Ph -(CH,), 4-Me-Ph- 553.4
15 3,4-diMe-Ph ~(CH,)-NH, 4-Me-Ph- 551.2
15 3,4-diMeO-Ph -(CH,),NH, A-Me-Ph- 583.4
15 2-NH,-4-Me-Ph -(CH,). 4-Me-Ph- 552.6
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11, 05 Me -CN - (O -12)3NH2 4-CFl-Ph- 526.2 11, 05 Me -#NPCTEA%5 N2
4-Et-Ph- 486.4 11, 05 Me -ON CH NH 3, 4-di MeO-Ph- 518.4 11, 05 Me - CN CH
3,4-di F-Ph- 494.4 11, 05 Me -CN CH 3-CN-Ph- 48372 05 Me -CF C 4- MePh- 515
05 Me -CF C 3-F-4-MePh- 533 05 Me - CF3 - (CH2)3N112 3- (6-rmethyl - 516
pyridyl) 13 -CONHVE H C NH 4-Me- Ph- 490 13 - CONBBn H - (CHANIL 4- Me- Ph- 566

13 - m@ - CNH, 4-Me-Ph- 520 133 25 OCT 2006 CYTOP098.W) 13
_CN e- %ﬂn 6 :V.e JONCH NHpl=VE= Ph- ﬂ[__gln%ls% Oi ge
NH -I\/Ib]-53h- 508 zl‘PH:E: I\IUJ.M_RE’ Y N1+ éé 3 el anobe
N et 1L Btk Rt 2By 4(CINE amabe« SMeRh 4. BnoS b 05
3- met hokg/behzyl -4-CNAhPh-  4P1. 4(CID)WH, 4-Me-Ph- 548.4
15 2,4-diF-Ph- -(CH,).NH, 4-Me-Ph- 559.4
15 3-furyl- -(CH,),NH, 4-Me-Ph- 513.4
15 5-indolyl- -(CH,).NH, 4-Me-Ph- 562.2
15 2,3-diF-Ph- -(CH,),NH, 4-Me-Ph- 559.2
15 2,5-diF-Ph- -(CH,),NH, 4-Me-Ph- 559.4
15 2,5-diMe-Ph- -(CH,),NH, 4-Me-Ph- 551.4
15 4-F-3-Me-Ph- -(CH,),NH, 4-Me-Ph- 5542
12 -CONHEt -(CH,),.NH, 4-Me-Ph- , 5184
12 -CONHMe -(CH,).NH, 4-Me-Ph- 504.4
12 ~-CO-morpholinyl -(CH,),NH, 4-Me-Ph- 560.4
12 -CONHBn ~(CH,),NH, 4-Me-Ph- 580.6
12 ~CONH{(CH,),NHAc ~(CH,),NH, 4-Me-Ph- 575.4
12 -CONH(CH,),OMe -(CH,),NH, 4-Me-Ph- 548.2
20 -N-morpholinyl -(CH,),NH, 4-Me-Ph- 532
12 -CONHPh -(CH,).NH, 4-Me-Ph- 566.4
12 -CONH(CH,),0H -(CH,),NH, 4-Me-Ph- 534.4
12 -COOH -(CH,).NH, 4-Me-Ph- 491.,4
05 Me -(CH,),NH, 4-MeO-Ph- 477.2
05 Me -(CH,).NH, 3-(5-methyl-isoxazole)- 452.4
05 Me (CH,).NH, | 5-benzo[1,2,3]thiadiazole- | 505.2
05 Me -(CH,);NH, 6-methyl-nicotinamide- 462.4
05 Me -(CH,),NH, 2-(5-methyl-pyrazine)- 463.4
05 Me -(CH,).NH, 4-CN-Ph- 472.4
05 Me '(CHg)g 2 MGOCHQ" 415.6
05 Me -(CH,),NH, 5-benzo[1,3]dioxole- 491.4
05 Me -(CH,),NH, 2-(5-methyi-thiophene)- 467.2
05 Bt ~(CH,).NH, 4-MePh- 475
05 Et __ «(CH,).NH, 3-F-4-MePh- 493
-05 Et -(CH,),NH, 3-(6-methyl-pyridyl}- 476
09, 05 -CN -(CH,).NH, 3-F-4-MePh- 490.4
09, 05 -CN -(CH,),NH, 3.,4-diMeQ-Ph- 5184
09, 05 -CN -(CH,),NH, 3-Me-Ph- 472.4
09, 05 ~_-CN -(CH,).NH, 4-Et-Ph- 486.4
09, 05 -CN -(CH,).NH, 4-CF,0-Ph- 542.2
09, 05 -CN -(CH,).NH, 4-F-3-Me-Ph- 490.2
09, 05 -CN -(CH,),NH, 4-F-3-CF,-Ph- 544.2
09, 05 -CN ~CH,).NH, 3-F-4-CF.,-Ph- 544.2
09, 05 -CN -(CH,).NH, 3-Cl-Ph- 492.2
09, 05 -CN -(CH,):NH, 4-CF,-Ph- 526.4
09, 05 -CN -(CH,).NH, 4-F-Ph- i 4762
09, 05 -CN -(CH,);NH, : 4-Cl-Ph- 492.2
09, 05 -CN -(CH,).NH, 3,4-diF-Ph- 494.2
09, 05 -CN <(CH,).NH, 3-CN-Ph- 483.2
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Ry NRy N Method R [MH if

18 CN 44- MePh- 440.4 18 M5 9CTR086¢t h

1-thi ophene - 435.5 134 25 OCT 2006 CYTOP098.WO 0 N~NR1 N R Method R R

[ MFH1+

05

Be |-

with KSP Inhibitors.r

-SO 4-MePh 497.4 05 N hthal en bneth |-
Exanple 22 Inhibition of Cellular Viability in Tunor Cell
Materi als and Sol uti ons:

Cance@yf(ijp(ljggrwo Medi a: Phenol Red Free RPM + 5% Fet al

Cel | s:

-COC Owe 465. 2
Li nes Treated
SKOV3, Ovari an
Bovi ne Serum + 2nmM

L- gl Lﬂ,@moﬁe. Colr@gri matrl Agent gfor DeTEr m Mg Rel T Virabi |[M¢H]+Pronega
MTS H H-tm C ound: Conit £ PO rre—for cett—ki t ecan,
P - o (62T AP 5 T e
washe®® 93 H 10 s ¢N PBS f 41| ot he | additiAf-Be- 2mis o I@Q%t rypsin
and |i 9948%tli on forCY ni nut és_at(CEBEENEThe el | s 3a€k4FiPoed f{ofi08e |fl ask
usi ng 08, 4 jof nedi-@GN( phenol| r edCH RNHRPM t+ 5%-BSJOGHGPhr ansf ¢r d88.2t g fresh
flagk. ¢gel I| concenygeation Iis det_@HrQ'wed usi ng a £Lmpgekpier countespaad |t he
aEprgprl ate vo! une of celljs tal @ﬁﬁih%e 1000 cells/100L is cal cul at e(cjl thO

afT farcett ENnsrt of au “TUUU C 00 AL I ae 0
gl | |welTs of 96-we ppI at eqd, (foi f"HL d ncubatz‘lﬂgins]?hL 18 {c ?ﬁq‘ ours at
37C,|—100% hii-eHi-ty-—and—5%|cop PPSE D he—ceH s—to—adhere-tto—the—pl at es.

105 "Me TR " 4-Me-Ph- 487.4

pyrolidinyl)
05 Me -CH,(3-azetidinyl) 4-Me-Ph- 473.4
05 Me -CH,(3-azetidinyl) 4-HOCH,-Ph- 489.4
Method R. R, R, R, [M+H]

11, 05 Me -CN -(CH,),NH. 3-F-4-MePh- 490.2
11, 05 Me -CN . -(CH,).NH, 3-F-Ph- 476.2
11, 05 Me -CN -(CH,);NH, 4-F-Ph- 476.2
11, 05 Me -CN -{CH,).NH, 3-Cl-Ph- 492.2
11, 05 Me -CN -(CH,),NH, 3-F-4-CF,-Ph- 544.2
11, 05 Me -CN -(CH) NI, 4-CF,0O-Ph- 5422
11, 05 Me -CN -(CH,), 4-CF,-Ph- 526.2
11, 05 Me -CN -(CH,),.NH, 4-Et-Ph- 486.4
11, 05 Me -CN -(CH,).NH, 3,4-diMeO-Ph- 5184
11, 05 Me -CN -(CH,),NH, 3,4-diF-Ph- 494.4
11, 05 Me -CN -(CH,),NH, 3-CN-Phb- 483.2

05 Me -CF, -(CH,),NH, 4-MePh- 515

05 Me -CF, -(CH,),NH, 3-F-4-MePh- 533

05 Me -CF, -(CH,),NH, 3-(6-methyl- 516

pyridyl)-

13 -CONHMe H -(CH,),NH, 4-Me-Ph- 490

13 ~CONHBn H -(CH,).NH, 4-Me-Ph- 566

‘13 -CONH(CH,),0H { H -(CH,),NH, . 4-Me-Ph- 520

133




Procedure: Day 2 - Conpound Addition: [003161 To one co%su%.r(gp%he wel | s of
an autocl aved assay bl ock are added an initial 2.5 gL of test conpound(s)
at 400X the highest desired concentration. 1.25 gL of 400X (400M
Topotecan is added to other wells (optical density's fromthese wells are
used to 135 25 OCT 2006 CYTOP09S. WO subtract out for background
absordrenopoed wi@ad cells and vehicle). 500 L of nedia without DMSO are

addgd T The VRFOREEOAL T T 7 1esT Geipowil, ang 254 MicPR- L hé Tep®t ecan

o

wel Its O Tof gra +p- DVBO— to ai i T | nto
NG IR I v R M,;ﬁctxm}ﬁ—h S ARIHPA T W5k | nt
Pl R ORI S B P T T I TN T

-rh

LS R 3 5

bl odk _t@ thé correspondChigicel Il pl at o)gﬂﬂa cell EJEET‘HM :B\Ih a'}’4$u;é eH for
72 Hour®5 at | 37C, PBO% humi dily,| andCH.G0E, ProcedufdieBhy 4 |- 530P4 Aliditi on
and OD Readi ng: [00317] The plates are renoved fromthe |ncubat or and 40 |

MIS | PM5S is added to each well. Plates are then incubated for 120 ni nutes
at 37C, 100% hum dity, 5%C02, followed by reading the ODs at 490nm after a
5 second shaking cycle in a ninety-six well spectrophotoneter. Data

Anal ysis [00318] The normaliged % of control (absorbance- background) is
calculated and an XLfit is Jused to generate a dose-response curve from

whi ch the concentratio ' required to inhibit viability by 50%
is determ ned. The conpouxyds olN't he present invention show activity when
tested by ‘this nethod as {escrilbed apbove. Exanple 23 Enantionmer Separation
[00319] In general, the ri bed above can be used to prepare
substantially pure or enriched Rf or S-enantioners by selected a starting

am no acid of the appropriat@_R- nWMQn. More preferred
conmpounds of the invention a%(ﬁos th configuration at the
stereogenic center to which R2]is attached. An RS m xture canbe separated
into its constituent pure enanfroners by net hods well known to those
skilled in the art. These include the formation and separation of

di astereoneric derivatives such as those fornmed by reaction wi.th _an

opti falMythadr e jaci d suchRas di benzpyltartaric Reid. Alternati il
05 ~ 3.cyanobenzyl- 6-methyl-nicotinamide- 487.4
05 3-cyanobenzyl- 4-Me-Ph- ~_486.2

05 3-methoxybenzyl- 4-Me-Ph- B 491.4
0
I N
=F
Ry N
( NYRQ
N
Method R, R, M+HT*
18 -CN 4-MePh- 440.4
18 Me 2-(5-methyl-thiophene)- 435.5
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separ at ei on can be acconplished by chiral chronmatographsdf Of#r208&anpl e,
using the followng conditions: Colum: Chiralcel OD 20 x 250 mm Sanpl e

| oaded -100 ng nL' in 1:2 ethanol: hexane containing 0.01% 136 25 OCT 2006
CYTOP098. WO i sopropyl ani ne;  Chronat ography conditions: isocratic elution
with 1;2 ethanol: hexane containing 0.01%isopropylamne at a flow rate of
15 L GHOP qw&%t ection at 254 nm [00320] For exanple, an enriched 3:1 R
S mixture of enantiomers was s parated into its pure enantionmers by chiral
chromat ography with the f ng cgndl tions: Chiral pak AD, 250 x 4.6 mm
(Diacel Inc.). Sample - 22 “Ih 1:1 i-PrOH hexanes. Conditions - 40
mn at isocratic 50%i-PrOH (S)-enantioner elutes at 18.35 mn,
(R -enantiomer elutes at ) e (R -enantiomer was significantly
nore potent than the (S) énantNonerYy Exanpl e 24 Monopol ar Spindl e Formation

foll owi ng Application of a KSP I nhi |tor [00321 Human tunor cells Skov-3
(ovarian) were plated in 96-well "Xies of 4,000 cells per

well, allowed to adhere for 24 h S, andtreated with various
concentrations of the pyridm di none derivatives for 24 hours. Cells were
fIXEC Laa_A0L fn nml Aohvudae. anAd ctart nad vt h ﬂl’\f_ifllhlll- antih dl es

(subs,g_mr_ggggm_gd usingfluorescehtly-| ahel ed M"F'H+d ry anti body)

- and foecW®$t dyle (whiBeRzdt ai ns [DNA) . FR084MeRW sual i hsd8%di oh reveal ed t hat
the donpddnds |chestdbalensilinetyk||e arr esCOGH. OMe pronel.agbige bt age of
mtosis. DNA was condensed and spindle formation had initiated, but
arrested cells uniformy displayed nonopol ar spindles, indicating that
there was an inhibition of spindle pole body separation. M croinjection of
anti-KSP antibodies al so causes mtotic arrest with arrested cells

di-spl ayi ng nonopol ar spindl es. Exanple 25 Inhibition of Cellular
Proliferation in Tunor Cel I Li nesExkneple@d Wi th KSP Inhibitors. [00323]

Cells Weiﬁ Rl.at e {j ﬁl 96- we | ates at_densities from 1000-2500 cell s/ well
of a nhibition of Cellular V1ab111 in Tumor Cell Lines Treated with KSP Inhibitors.r

Materials and Solutions:
¢ Cells: SKOV3, Ovarian Cancer (human).
¢ Media: Phenol Red Free RPMI + 5% Fetal Bovine Serum + 2mM L-glutamine.

* Colorimetric Agent for Determining Cell Viability: Promega MTS tetrazolivm

compound.

¢ Control Compound for max cell kill: Topotecan, 1uM.

Procedure: Day 1 - Cell Plating:
[00315] Adherent SKOV3 cells are washed with 10mLs of PBS followed by the
addition of 2mLs of 0.25% trypsin and incubation for 5 minutes at 37°C. The cells are rinsed
from the flask using 8 mL of media (phenol red-free RPMI+ 5%FBS) and transferred to fresh
ﬂa_sk. Cell conceniration is defermined using a Coulter counter and the appropriate volume of
cells to achieve 1000 cells/100uL is calculated. 100 pL of media cell suspension (adjusted to
1000 celis/100 pL) is added to all wells of 96-well plates, followed by incubation for 18 to 24
hours at 37°C, 100% humidity, and 5% CO, allowing the cells to adhere to the plates.

Procedure: Day 2 — Compound Addition:

[00316]  To one column of the wells of an. autoclaved assay block are added an initial
2.5 pL of test compound(s) at 400X the highest desired concentration. 1.25 pL of 400X
(400pM) Topotecan is added to other wells (optical density’s from these wells are used to
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96-wel | plate and allowed to adhere/grow for 24 hours. 2PH@GT%EP& t hen
treated with various concentrations of drug for 48 hours. The tine at
whi ch conpounds are added is considered To. A tetrazoliumbased assay
usi ng the reagent 3-(4,5-dinethylthiazol-2-yl)-5-(3

cat boxymet hoxyphenyl ) - 2- (4- sul f ophenyl ) -2Htetrazol i um (MrS) (Patent No.
5, 185 ABDOPOYEEWE Pronega product catal og #G3580, Cel I Titer 96(r) AQlepll.

One  SehbstidcdBut@st backi@iuhd ebsdttaffe of\fad\clIaR wehRik)! 600IgL o Medi wifiousuber  of
viable cells at Ta and the nunber of cells 137 25 OCT 2006 CYTOP098. WO

r emai WIMYOadre added 8o theuvelscontpmingiteshaoagonad, aifl @50 uhite thedFopotdchy welsmi ni ng
after 48 hours was conpared to the nunber, of viagble cells at the tinme of

drug a8 Hnedig 8w is addied (o all resvpinipg grelisiipto wiebiheitesh. [ 003241 The

gr omt [ f.cell s in _contral I -f hat . ed with
vehi CIQB §§{’I§‘ﬁ§€? ‘%Q%%B?EB}C‘%FS Eg Sngt go&%cgmf%%%a M&d@%ﬁre&ﬂ ﬁgf%lra%gx}t “of cells
i N welduplivdté)Front iFROsHYdSodkSo ERGuRFBfboridng duliiatb) OB ell Hldtkse DRSbasd cul at ed
by plotting the cgncentratipn of conpound in Mvs the percentage of cell
gr owt Hoti ‘R houssatad el 009 bhality and £%I1CWQ). at ed for the conpounds is the
estimated concentration at which growh is inhibited by 50% conpared to
control, i.e., the concentration at which: 100 x [(Treated48 - TO) /

( Cont rabéétiure: Dl 4~ FPYSAQHRIoA Al EOTEREAILS: t he val ue at 48 hours for the
treated cells and Control 48 is the value at 48 hours for the control

popul 40937] [ 00Tbe]plated are oameevet feink thesnetbatos apd 40 gEMESY RMStigadded telupl i cat e
d t.r ol d I'ls. Lm | ar. 96: | plat

[ ayoursdhirel Pl st Geitonmet huteo i Ge ap . 0@ Rmflivar e - ¢

| nsti el QwébBere ; ?%e ebsal %9011&1 afti@tal 5 sceRf lakindSyele P AmbtylA8 wef11991) ) .

However, the 'nethod by which the National Cancer Institute quantitates cell
- nunbermspedespholometeze MTS, but i nstead enpl oys alternative nethods. [003271
Compounds of Exanples 1-13 above inhibited cell proliferation in human
ovarian tunor cell lines (SKOV-3). Exanple 26 Calculation of 1C50: [00328]
MeasurmeiR MnAysi@a conpound’s | C50 for KSP activity uses an ATPase assay.

[00318] The normalized % of control (absorbance- background) is calculated and an
XLfit is used to generate a dose-response curve from which the concentration of compound
required to inhibit viability by 50% is determined. The compounds of th-e- present invention
show activify when tested by this method as described above.

Example 23

Enantiemer Sei)aratiou
[00319] In general, the procedures described above can be used to prepare substantially
pure or enriched R~ or S-enantiomers by selected a starting amino acid of the appropriate R-
or S-configuration. More preferred compounds of the invention are those of the R-
configuration at the stereogenic center to which R? is attached. An R:S mixture can be
separated into its constituent pure enantiomers by methods well known to those skilled in the
art. These include the formation and separation of diastereomeric derivatives such as those
formed by reaction with an optically pure acid such as dibenzoyltartaric acid. Alternatively,
separatsion can be accomplished by chiral chromatography, for example, using the following
conditions:

Columnn: Chiralcel OD 20 x 250 mm;

Sample loaded ~100 mg mL™ in 1:2 ethanol:hexane containing 0.01%
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The follow ng solutions are used: Solution 1 consists o QCHepos
phosphoenol pyruvate potassiumsalt (Sigma P-7127), 2 mM ATP (Sigma
A-3377), 1 mMIDIT (Sigma D-9779), 5 Mpaclitaxel (Sigma T-7402), 10 ppm
antifoam 289 (Sigma A-8436), 25 MM PipesfKOH pH 6.8 (Sigma P6757), 2 mM
MyC12 (VWR fT400301), and I MM EGTA (Sigma E3889). Solution 2 consists of
1 mv NXBOROSBIRE N8129), 0.2 ng/m BSA (Sigma A7906), pyruvate kinase

7U nl isopropyletnatee dehydr ogenase 10 Ul (Si gnma P0294), 100 nM KSP not or

domain, 50 _p.g/m m.crotybules, 1 mMDIT ' 7 5 M paclitaxel
(Sigma T- QEW%%togmbaﬁmmgméﬁﬁ%@%@d%@g@i%%fﬁ%%ﬂﬂw / KOH pH 6.8
(Sig 7 N3-01), and 1 mM EGTA (Si gma E3889).
Seria .Og‘?:llgcﬁrgwé 38- fg@?%rr%%@gﬁ ’C%/TCP098. VO tvvo-fol(d gi | uti onsg of

t he conpoutiy detectionde254mm. 96-wel | mcrotiter plate (Com ng Costar 3695)

using_Solution 1. Followi ng serial di]ution each well has 50 .of Sol ution
1 TR o1 1 oRor rample e Amiked de R BNt of SRANGGISES WiF EPRELEIER el |

Thi s {4 ' | i - aRN AL i th
2t omi B Pa PR el Sl A, vl R ORI ik
t ransPed x ddb mm @imietrwpl Samphdrs 02 Samgm] irefd éPr@fchexehés. (Tanddlmer-idnce

readings at 340 inn _are taken for_each well jn a kinetic de. The observed
rate BHDgHEPRIC SQlh#-EFOH prespesst (Sreamtines ﬁt’t‘?ﬁﬂbggggr"élpe, rOapiIReT,) ot t ed
as a k 9689 tmih N D1 ifGARY RnPARRY @)l CsO
deterrgnmﬁhkoﬁs?#éﬁ'dg?gagngﬁ%%l%&ﬁ%ﬁ% t én‘flg?f)o&fng fou ) par amet er
equat epmtiogdeng a nonlinear fitting program(e.g., Gafit 4): Range Y_ +
Background 1+ (x s IC50) where y is the observed rate and x is the
conmpound concentration. 139 25 OCT 2006 What is claimed is: 1. A conpound
having the structure: 0 Rs R pyample 24

Monopolar Spindle Formation following Application of a KSP Inhibitor

[00321] Human tumor cells Skov-3 (ovarian) were plated in 96-well plates at densities

of 4,000 cells per well, allowed to adhere for 24 hours, and treated with various

concentrations of the pyridmidinone derivatives for 24 hours. Cells were fixed in 4%

formaldehyde and stained with antitubulin antibodies (subsequently recognized using

fluorescently-labeled secondary antibody) and Hoechst dj'e (which stains DNA).

[00322] Visual inspection revealed that the compounds caused cell cycle arrest in the

prometaphase stage of mifosis. DNA was condensed and spindle formation had initiated, but

arrested cells uniformly displayed monopolar spindles, indicating that there was an inhibition
* of spindle pole body separation. Microinjection of anti-KSP antibodies also causes mitotic

arrest with arrested cells displaying monopolar spindles.

Example 25
Inhibition of Cellular Proliferation in Tumor Cell Lines Treated with KSP Inhibitors.
[00323] Cells were plated in 96-well plates at densities from 1000-2500 celis/well of 2

96-well plate and allowed to adhere/grow for 24 hours. They were then treated with various
concentrations of drug for 48 hours. The time at which compounds are added is considered
T,. A tetrazolium-based assay using the reagent 3-(4,5-dimethylthiazol-2-y1)-5-(3-
cai'boxymethoxyphenyl)-Z-'(4-sulfophenyl)-2H-tetrazolium (MTS) (Patent No. 5,185,450)
(see Promega product catalog #G3580, CellTiter 96® AQ,,.,, One Solution Cell Proliferation

Assay) was used to determine the number of viable cells at T, and the number of cells
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NRZRZ Rg NR3 wherein: RL is chosen from optionall yzss% gtzlﬁ ?Jt ed

phenyl - C1- C4- al kyl -, optionally substituted heteroaryl-C 1-C4-al kyl-, and
napht hal enyl nethyl -; R2 and R2' are independently chosen from hydrogen,
optional Iy substituted alkyl-, optionally substituted aryl-, optionally
substituted aral kyl -, optionally substituted heteroaryl-, and optionally
subst CYIORDIRIOr oar al kyl -; or R2 and R2' taken together forma 3- to

7- mendegtadtng aftgr; 48|%‘ﬂamr$canimnd eﬁpamrdﬁ yﬁxemymber af delis yemaipingaficc4 @i do;
am nocar bonyl -; | ower al k bstituted . with gQne or more of
t he fWIa*F@RMlPFﬁe%W@P P@g?ﬁ@‘”%‘@ SIaB\Wért'IXea?ﬁﬂ? ‘{:}PO%)?&PW °bhenyl -; or
phenyl:al ﬁ?&ﬂ&f‘&&%ﬁ"ﬁ"gﬁﬂtﬁﬁe or nore of the foI I ow ng substituents: hal o,

| ower - ydroxy; R5 is chosen from hydrogen; carboxam do, cyano;

| ower F@BM hafThe ghﬁﬁh}b’verASﬂ:&mfﬁ #Bdells in domtryl wells theietmd been imaied with;
phenyl -; and henx substituted with one or ngre of the hol I ouh ‘g]]t
~ subst vehidawosly @RVoRMI) is geutidared L00% grovgh 2ad Sagrp 95%’3 Sy

optlona ) r-al kyl-, optionally substituted | ower- al koxy,
optloﬁ é{msdEP ésotlé&?&jtg gewer al kyl sul fanyl, hydroxy, and thio; 140 25 OCT

2006 [0@325 sel BACGEGwiy @vulipéd Bnplotijnes u@sm:emmbnmﬁcdmpomdm uMps ienal | y
substltutedlmdazollnl -NHR6; - N(R6) (COR7); N(I(?gf(' @%ﬁ and

N RGPQIGHE%Q Qf)oellrgww%n@ﬁ@@féﬁ ?@F@@@Wla@ﬂfﬁ? QregP §%8t ed al kyl -
~opti On%neﬁg& g&%&ﬁtﬁﬁ Ayt Wéhtgr vﬁﬁf{s'ﬂ@%&fbfﬁmﬁa ﬁ&l@ﬁ 1G L&Y e, tPt i onal | y

subst | eroary stitute eteroaral Kyl -, R80- and
R14- Nebriceltfationsatovigaien from opt i onal |y substituted al kyl-, optionally

substituted aril -, E substituted heteroaryl-, and R14-NH; R7b is
chosen fr oA0Bpt{TIRaiedy - ?u)tﬁgplﬁtmlsd'%ﬂkﬁo optionally substituted aryl -

and %tefe%' %Ha{/edfﬁp e JMe%q 4B 9b&LIB Hle treated cells and Controly, is the value at 48
hours for the control populatlon

-

{00326} All concentrations of compounds are tested in duplicate and controls are
averaged over 12 wells. A very similar 96-well plate layout and Giy, calculation scheme is
used by the National Cancer Institute (see Monks, et al., J. Natl. Cancer Inst. §3:757-766
(1991)). However, the method by which the National Cancer Institute quantitates cell
number does not use MTS, but instead employs alternative methods.

[00327] Compounds of Examples 1-13 above inhibited cell proliferation in human
ovarian tumor cell lines (SKOV-3). ' '

Example 26
Calculation of 1C,;:
[00328] Measurement of a compound's IC,, for KSP activity uses an ATPase assay.
The following solutions are used: Solution 1 consists of 3 mM phosphoenolpyruvate
potassium salt (Sigma P-7127), 2 mM ATP (Sigma A-3377), 1 mM IDTT (Sigma D-9779), 5
pM paclitaxel (Sigma T-7402), 10 ppm antifoam 289 (Sigma A-8436), 25 mM Pipes/KOH
pH 6.8 (Sigma P6757), 2 mM MgC12 (VWR JT400301), and 1 mM EGTA (Sigma E3889).
Solution 2 consists of 1 mM NADH (Sigma N§129), 0.2 mg/ml BSA (Sigma A7506),
pyruvate kinase 7U/ml, L-lactate dehydrogenase 10 U/ml (Sigma P0294), 100 nM KSP motor
domain, 50 pg/ml microtubules, 1 mM DTT (Sigma D9779), 5 pM paclitaxel (Sigma T-
7402), 10 ppm antifoam 289 (Sigma A-8436), 25 mM Pipes/KOH pH 6.8 (Sigma P6757), 2
mM MgCl12 (VWR JT4003-01), and 1 mM EGTA (Sigma E3889). Serial dilutions (8-12
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R6 is chosen from hydrogen, optionally substituted al ky¥5-9°3p%°|°8na| ly
substituted aryl-, optionally substituted aral kyl-, optionally substituted
het eroaryl - and optionally substituted heteroaral kyl-; R8 is chosen from
optionally substituted alkyl-, optionally substituted aryl-, optionally

- substituted aral kyl-, optionally substituted heteroaryl-, and optionally
subst@?ﬂ?&ﬁmgﬁgpbroaralkyI-, and R14 is optionally substituted_ alkyl -,

opt i ofved-fojd dilwsans) of e camppund aspriada iy 4 Yo-Sushgnicraiiies plate (Gemring Cosit i onal | y

"ret uh R ESASoBHERY dheg Srafieck SRS TR SiRERCE e

P ubsrrr e 87 g0 T IR e on B RRR ALY TRis bR B UGt BT oy
and ﬁﬁﬁtﬁhﬁﬁi@lbﬂj&ﬂ@f &itir SRGuAlly dToFith Aienaee ligalddrBdiaieddvigsathed by a
substituent independently chosen fromoptionally substituted alkyl,

|
opt i omagrpyjies plats istiandepnaferes Jo a mitRplaterabaorbryce rejster apthmultinie shserbabeced

. 4 bet | i di o A . A
opt 1 o S SRk K s i OrindR BRE e RSP FAP SRR o 1y
subst {hidhes pripaltiehal to tha BOPAYe rat istRel Kottyd asafimeHymbiit cogpsinixam do,

am nocar bonyl, 141 25 OCT 2006 benzyl oxycarbonyl am no, cyano, .ac%(I,
our

hal ogeenceplyatiosx JFor gstandmgl ICy, detasmination st dateacsugsd {5 fit kypghe drlowims
substituted heteroaral Kyl -.optignpally substit et er oaryl oxy,

opt oiter Ao ots YnoruPlh AR ey B BBl T oot i L sut fonyl
and thin. 2. A conpounfgggeording to claim11, wherein Rl is phenethyl -,
benzyl chlyrob = nzy#- Baskgtmwrybenzyl -, cyanobenzyl -,

hydr oxybenzyl -, di c_tlll ofoBeny¥l -, di met hoxybenzyl -, or naphthal enyl net hyl -.
3. A conmpound accordin tIQ;SBI aim1l, wherein R2 and R2' are independently.
chosen from hydrogen, @ptioghally substituted al kyl -, optionally
substituted, al koxy, optionally substituted aryl-, optionally substituted
ar al le-e,fe)thtL‘“oﬂqu‘{Fds‘gﬁsaﬁ‘ it dhe CCP@E@“@&PS}?QQ“%H% optional |y substituted
het eroaral kyl -; or R2 and R2, taken together forman optionally
substituted 3- to 7-nenbered ring. 4. A conpound according to claim 3,
wherein R2 is optionally substituted Cl-C4-alkyl-, and R2' is hydrogen or
optionally substituted Cl-C4-al kyl-. 5. A conpound according to claim 4,
wherein R2' is hydrogen and R2 is optionally .-
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substituted Cl1-C4_al kyl-. 6. A compound according to claimb5, wherein R2 is

chosen fromnethyl-, ethyl-, propyl-, butyl-, nmethylthioethyl-,
met hyl t hi omet hyl -, am nobutyl -, (CBZ)am nobutyl-, cycloh I -,
benzyl oxynet hyl -, net hyl sul fanyl ethyl -, nethyl sul fanyl rre%e%épq%%

hydr oxynet hyl -, and R2' is hydrogen. 7. A conpound according to claim®6,
wherein R2' is hydrogen and R2 is ethyl or propyl. 8. A conpound accordi ng
to cl aiWhéas ivbRiigied IR2 i1s i-propyl. 9. A conpound according to claim1,
wherein if either R2 or R2" is hydrogen, then the other is not hydrogen.
142 25 OCT 2006 10. A conpound according to claim11, wherein both R2 and
R2' are hydrogen. 11. A conpound according to claiml1, wherein R4 is

hydr ogen, cyano or methyl substituted with one or nore of the foll ow ng
substi yuent I - r hydroxy. 12. A conpound according to
claln1g mh§§gﬁﬁk%gdﬁﬁwﬁggﬁé%ﬂﬁ&ur yl -; brono; carboxy; cyano; phenyl-;
hal ophenyl -; Iomer-alkylphenyl ; trlfluoronethylphenyl-; | owner -

al koxyphenyl -; di (I ower - al koxy) phenyl -; pol yhal ophenyl -; hal o

| ower - al kyl phenyl ; furyl-; thienyl-g |ower-alkyl sul fanyl phenyl -

t hi ophenyl -; am nophenyl -; am nocar|ponyl phenyl -; cyanophenyl -;

di (1 ower - al kyl ) am nophenyl -; i - al kyl ) phenyl -; acetyl am nophenyl -
am no substituted | ower-al kyl phe ; droxy substituted

| ower - al kyl phenyl -; piperonyl-; n phthyl-|%carbannyl ;| ower - al kyl

car banoyl -; benzyl car banoyl - Rs; Met hoxymet hyl car banoyl -
nmet hoxyet hyl car banoyl - -; hydRgxynetnNly anoyl -; hydroxyet hyl
carbanoyl -; indolyl-; oxalyl-; norpholiny]l-; and norpholinocarbonyl-. 12.

A compound according to claim1, wherein Rs is hydrogen, nethyl or cyano.
14. A compound according to claim1, wherein when R3 is an optionally
substituted imdazolyl-, R3 has the fornula: Rl11 Ry~ | N

wherein:

R1 is chosen from optionally substituted phenyI401-C4_aIkyI~, optionally substituted
heteroaryl-C 1-C4-alkyl-, and naphthalenylmethyl-;

Ro and R2’ are independently chosen from hydrogen, optionally substituted alkyl-,

optionally substituted aryl-, optionally substituted aralkyl-, optionally substituted

heteroaryl-, and optionally substituted heteroaralkyl-; or R and Ry’ taken

together form a 3- to 7-membered ring;

R4 is chosen from hydrogen; alkoxy; cyano; carboxamido; aminocarbonyi-; lower-alkyl-;

lower-alky! substituted with one or more of the following substituents: halo, lower-
alkoxy, or hydroxy; phenyl-; or phenyl substituted with one or more of the

following substituents: halo, lower-alkoxy, and hydroxy;

Rs5 is chosen from hydrogen; carboxamido, cyano; lower-alkyl; halo; benzyl-; naphthyl-;

furyl-; thienyl-; indolyl-; phenyl-; and phenyl substituted with one or more of the
following substituents: optionally substituted amino, dialkylamino,cyano, halo,
optionally substituted lower-alkyl-, optionally substituted lower-alkoxy, optionally
substituted lower-alkyl sulfanyl, hydroxy, and thio;
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RIO 143 25 OCT 2006 wherein R9 is chosen from hydrogen, optionally
substituted C1-C 8 al kyl-, optionally substituted aryl-, optionally
substituted aryl-Cl-C4-al kyl -, optionally substituted heteroaryl -

Cl- C4-2al kyl -, optionally substituted aryl-Cl-C4-al koxy, %%Eﬁ%H%PQQ
substituted heteroaryl-C 1 -C4-al koxy, and optionally substituted
heteroaryl -; and R10O and Rl11l are independently hydrogen, optionally
substituted C1-C8 al kyl-, optionally substituted aryl-, or optionally
substituted aryl-Cl-C4 -al kyl -. 15. A conpound according to claim 14,
wherein Rg is phenyl substituted with Cl-C4- al kyl-, Cl-C4-al koxy-, and/or
hal o; phenyl -; benzyl-; thiophenyl-; or thiophenyl- substituted with

Cl- C4-al kyl -, Cl-CA-al koxy-, and/or halo. 16. A conpound according to claim

15, WﬂRr 65 eeiagteldsfraﬂ bneﬁgpifb's |Mtt§iirrﬂmm%£ebri@n%p&%ﬁa]f?§@ygﬁ}t& Angas iinfE* Y hyl .

17. Ac rrpoun accor ng t rogen an

substitut ed CHH athé;)(CORG/) MWQﬁg%@p@@qé@ %R?g)pﬂ wherein Rl11

S hydrogen and R10 am nonet m noet hyl -, —amn

benzyl ByS SPBR o maREf, Pt 5‘%@*’%&@%&%@@@ RO TR 1020 o
R3 is an i mysiagally Qﬁbs%ﬁﬁlteﬁaa?alkﬁe cwf HOhaM) Qubsftlgutgﬁﬁeté}b p,t?;ﬁ%n N R12

144 25 OCT 2006 ‘Wwhereln, osen ‘from rogen, ona
substi t ut edsmm:ae@hegﬂroara&ryt—l Be@l- epd ReasNHeut ed

R7a is chosen from optionally substituted alkyl-, optionally substituted aryi-, optionally

substituted heteroaryl-, and Rq4-NH-;

R7p is chosen from optionally substituted alkyl-, optionally substituted aryl-, and

optionally substituted heteroaryl-;

Rg is chosen from hydrogen, optionally substituted alkyl-, optionally substituted aryl-,
optionally substituted aralkyl-, optionally substituted heteroaryl- and optionally
substituted heteroaralkyl-;

Rg is chosen from optionally substituted alkyl-, optionally substituted aryl-, optionally
substituted aralkyl-, optionally substituted heteroaryl-, and optionally substituted
heteroaralkyl-, and

R14 is optionally substituted alkyl-, optionally substituted aryl-, optionally substituted
aralkyl-, optionally substifuted heteroaryl-, or optionally substituted heteroaralkyl-,
including single sterecisomers and mixtures of sterecisomers; or

a pharmaceutically acceptable salt of a compound of Formula I

wherein “substituted” alkyl, aryl and heteroaryl refer respectively to alkyl, aryl and
heteroaryl wherein one or more hydrogen atoms are replaced by a substituent
independently chosen from optionally substituted alkyl, optionaily substituted alkoxy,
alkylenedioxy, optionally substituted amino, optionally substituted amidino, optionally
substituted aryi, optionally substituted aralkyl, optionally substituted aryloxy, optionally

substituted aralkoxy, carboxy, carboalkoxy, carboxyalkyl, carboxamido, aminocarbonyl,
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aryl-, optionally substituted aryl-Cl-C4 -al kyl-, optionally substituted
heteroaryl -, and optionally substituted heteroaryl -Cl-C4-al kyl -; and R12,
R12', R13, and R13' are independently chosen from hydrogen, optionally
substituted C1 -C8 alkyl-, optionally substituted aryl -, &%8"85?9%a||y
substituted aryl-Cl-C4- alkyl-. 20. A conpound according to claim 19,
wherein Rg i s nethyl enedi oxyphenyl -; phenyl substituted with Cl-4-al kyl -,

Cl- C4- al koxy-, and/or hal o; phenyl-; benzyl ; thiophenyl-; or thiophenyl-
substituted with Cl-C4-al kyl -, Cl-C4-al koxy-, and/or halo. 21. A conpound
according to claim 20, wherein RO is nethyl enedi oxyphenyl -; phenyl -;

tol yl -; nethoxyphenyl -; or hal onet hyl phenyl -. 22. A conpound according to
claim19, wherein R12, R12', R13', and R13 are independently hydrogen or

ti | ]tf-;gﬁ' = | t | ai m 22,
%elrginﬁé}%yééwaeﬁﬁjﬂ?ﬁg?e’ y r0 gé@ ha'%%&ﬁ%'&%oﬁﬁgﬂ‘ g@ﬁ%%ﬁh@% oocfaﬁlmml,
\r/]\/ngr ei hemoarfl_-, Npﬁz[ﬁ‘lJallyMRb(sﬁtm@. ; he;emlailjﬂlﬁflaatﬂidh;é!ﬂy sa?uftitﬂédg@:qbatsﬁgyf rolm

ro . optio ubst i ed a - i on sybs uted aryl -,
ont1 ongpry Bl sEBer el iomlak S, Bie shtam) ST islfoRd Stebg oar al kyi 1,
52 ok o SR b R SRE n €F ASRR, ordecny "ok v

| kyl ami no, .d;j ' -, |yl -. 145 25
&t 2006 2 OREEERAT BN e R ARGl BRI b od 1 rom
optional |y dichstobianzgld, dimsttoxgblytyl-, oopaplathalehylinsathgt.i t ut ed cycl ohexyl -;

phenyl substituted with hydroxy, |ower-al koxy or |ower-alkyl-; benzyl-;

het er o8r y| matdoytipount efceomiinigy/toetiaiyi 1, whéveireR9 ainyl 5 Gipy indepérderycshaennd
according to claim 26, wherein R6 is chosen fromnethyl-, ethyl-, propyl-,

Eué yl -, c¥ch@mdw¢I’OQef‘cQDB@%}Jb’taw_lsﬁt,ut&ﬂhalbyixwpﬁoﬂgl:ysubgﬁtUMylldxbhyI -, I
et hy! an oRionHY SRR A, A BRA SBERRR Bt SooRati RERRRRG by -

2, 2- di net hiyéteBafgli, rardryptionainog pstipytbd heteroaralkyl-; or Ro and Ror taken

1-cycl ohexyl - 4- (di et hyl am no) but yl -,
together form an optionailly substituted 3- to 7-membered ring.

4, A compound according to claim 3, wherein R2 is optionally substituted

C1-C4.alkyl-, and Ry’ is hydrogen or optionally substituted C1-C4-alkyl-.

5. Acompound according to claim 4, wherein Ry is hydrogen and R is optionally

substituted C1-C4.alkyl-.

6. A compound according to claim 5, wherein Ry is chosen from methyl-, ethyl-,
propyl-, butyl-, methylthioethyl-, methylthiomethy!l-, aminobutyl-,
(CBZ)aminobutyl-, cyclohexylmethyl-, benzyloxymethyl-, methylsulfanylethyl-,
methylsulfanylmethyl-, and hydroxymethyl-, and Ry is hydrogen.

7. A compound according to claim 6, wherein Ry’ is hydrogen and Ra is ethyl or
propyl.

8. Acompound according to claim 7, wherein Ro is i-propyl.

9. A compound according to claim 1, wherein if either Ro or Ry is hydrogen, then

the other is not hydrogen.
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am noet hyl -, am nobutyl -, am nopentyl-, am nohexyl-, am noethoxyet hyl -,

i sopropyl am nopropyl -, diisopropyl am noet hyl -,

1- net hyl - 4- (di et hyl am no) butyl -, (t-Boc)am nopropyl -, hydrox1phen | -,

benzyl -, net hoxyphenyl -, nethyl met hoxyphenyl -, di net hyl ph® -?OQ%IyI-,

et hyl phenyl -,  (oxopyrrolidinyl)propyl-, (methoxycarbonyl)ethyl-,

benzyl pi peridinyl -, pyridinylethyl-, pyridinylnmethyl-, norpholinylethyl

nmor phol i nyl propyl -, piperidinyl-, azetidinylnmethyl-, azetidinylethyl-,
~azetidinyl propyl -, pyrrolidinylnethyl-, pyrrolidinylethyl-,

pyrrolidinyl propyl -, piperidinylnethyl-, piperidinylethyl-,

i m dazol yl propyl -, imdazolylethyl-, (ethylpyrrolidinyl)nethyl-,

(et hyl pyrrolidinyl)ethyl-, (nethylpiperidinyl)propyl-,

Fur oy et rcoRond sBedeing AR & e B Non RO YRE K2R RS oy 1

wherei n, R3 is-NR6(uch7) and R7 is selected from hydrogen, optionally
subst i { it ed&PRPOUNd G5EPIEhNg To,claihd WheredyR4 s Bydrpgen, qygpp onmathyl

substituted . r | - . opti I substituted heteroaryl - optionally
subst i t ut efl;b%bﬁ[tggwﬁb%gan rﬁﬁﬁ:"c&lq ?Hi’ﬁ@ﬁ"&q' ?Ptﬁﬁqe&t% h@@d%&&ﬁlko@tqronal ly
substi t ut edhywlryy. and optionally substituted aryl and R14 is chosen from
hydrogen, optionally substituted al kyl and optionally substituted aryl. 146

25 OCT12006A cdfhpobng @EBerditth RCAARTH NShérRirtRAIgethyI WBaIE! Brdifo: icarsdigsen
fromoptionally substituted al kyl-; aryl-; Substituted aryl-; benzyl-; and

%ti onal | y symg?] phemé? haiwhen}diarlg\Ner-a[Rﬂlphénﬁqhmmdnaﬂ-qtpm'ngg; lb@er ﬁi m 1|,
erein R7 i,s_chose .Qm et - ro - or Qpr o -, t , heptyl -,
bty oot SROSMRRR AThS" SkatneSRE pokpripBhRRL Rl ionisr AR EHERSE: yl -
di met hyl am fueyrethighyl.; I@b@%kﬂsulfﬁ@iﬁl’@‘\ k; thisphaR{eBthimoph@gliy hal ophenyl -,

cyanophenyl -, hydroxynet hyl phenyl -, hal o(trifl uoromethyl)phenyl -,
chl or opheno¥RECAPCNYIPRENHG GyBRBRRENY- diflamissaliyhamjnopheayhydifibnery| - |

tolyl-, hydg Jéﬂ%ﬁ; i l. | & et itbd = -
met hyl enedi o%{ .hen?/?{’-, q%‘ ;/rroﬁu{eb %ln%}gﬁéﬁyf)smme?rgt% %%‘!’:ﬁ)ﬂp&]? BiS'He“ﬁ’?f?’fy
chl or onapht swstifuted: mdrsiytghenyl-npipbydriyat oaprahyil;-carbamofll; lowemakyly| phenyl -,
trifluorome Nyl - tyl phenyl - ntyl phenyl - net hyl.ni trophenyl -,
phenoxyret At aaV By RE BRRHGRERmAYE; methoymelin chrsamayit
methoxyethyl carbamoyl--; hydroxymethyl carbamoyl-; hydroxyethyl carbamoyl-;
indolyl-; oxalyl-; morpholinyl-; and morpholinocarbonyl-.

12. A compound according to claim 1, wherein R5 is hydrogen, methyl or cyano.

14. A compound according to claim 1, wherein when Rg is an optionally substituted

imidazolyl-, R3 has the formula;
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ni trochl orophenyl -, nitrophenyl -, dinitrophenyl -,

bi s(trifluoronethyl)phenyl-, benzyloxynethyl-, benzyl-, furanyl-,
benzof uranyl -, pyridinyl-, pyridyl-, indolyl-, nethylpyridiqyl-
met hyl pyridyl -, (3-carbanpyl )pyridinyl- [nicotinam de], 3¢50CT 2006
car banoyl - 6- et hyl pyri di nyl -, quinolinyl-, picolinyl-, pyrazolyl-,

pyrazinyl-, nmethyl pyrazinyl-, norpholinonethyl-, nethylthionethyl-,

met hoxynet hyl -, i m dazolyl-; isoxazolyl-, methyl-isoxazolyl-;
benzot hi adi azol yl -; net hyl enedi oxyphenyl -, thienyl-, methylthienyl-,
met hyl - ni coti nam dyl -; nethyl- pyrazinyl; benzodi oxolyl; and

nmet hyl -t hi ophenyl -. 31. A conpound according to claim 30, wherein R7 is
tolyl -, hal ophenyl -, hal onet hyl phenyl -, hydroxynet hyl phenyl -,

met hyl gpefijexyphenyl -, fornyl phenyl orcyanophenyl-. 32. A conpound
according to claim1, wherein R3 is -NR6(CH2R 7b) and R7b is chosen from

Cl -C1 < ' d | KV | - ht hyl,- |, 147
56 ocTrodnGHosen BRI Rl Bub¥liutecPCERY b o BRCHA. 5B RiES,
itro, th i et i et Bl ;Ao Lk d

Rlet ;?oc;nél yélx(ﬂyﬂng%itlidﬁAé‘.ﬂg gﬁ%%tgﬂt%ﬂgcr@g?ﬁi@#gﬁ&r ,C?H;i:oﬁng@z‘%’u%hie%t%ﬂ?ﬁgg%ar?g chosen
from phenyl C1GibatikyH} sstionaliyns eiituted BByl e, 0alk 5Bt Pﬁiiona!l?)é@ﬁ@tituted

trifluoronmethyl-, trifluoronethoxy, carboxy, or methoxycarbonyl groups;
pi peri di nyl hetesaiylHapiiigglkoss and aptiopalysubstitded hetproaryle] axidn 33, wherein
R7b is hal ophenyl -, nethyl hal ophenyl -, pol yhal ophenyl -, tolyl-,

di met hRImmyFkT, al‘éﬁhh@pséfrﬁm#imrﬂhydrog@nﬂﬁb 1 3:&_ﬂﬁ¥t|ituted‘-‘(¥%@gpaﬁ’<w,l "

trifluoromethyl phenyl-, trifluoronmetoxyphen

bi s(trifl uoomtimely kyipstituied-arylear loptiypalgrgdbstituted a0y e valkyl-.
met hoxycar bonyl phenyl -, piperidinyl-, and naphthyl-. 35. A conpound

xyoar bonyl phenyl -, pi peri dinyl -, A conpound
1. 0o ey O i R PR sl v PR O

| over - al kyl alkyll, GvpCyahlkonsy, ard/br valoNBdH-E BEREEX YhioHery-i bf tippayIDY| -

bi phenyl yl and heteroaryl-. 36. A conpound according to claim35, wherein
R7a i s chossubstituded pitbriy]-C4salldt, iGuCachlkidtyh dral/or, hdlower - al kyl -,

| ower - al koxy, cyano, nitro, methylenedioxy or trifluoronmethyl-; and

napht hyé-. A compound according to claim 15, wherein Ry is phenyl substituted with one or

more halo and/or methyl.
17.. A compound according to claim 14, wherein R44 is hydrogen and R is

substituted C1-C4 alkyl-.

18. A compound according to claim 17, wherein R4 is hydrogen and Rqq is

aminomethyl-, aminoethyl-, aminopropyl-, acetylamino-methyl-, acetylaminoethyl-
, benzyloxycarbonylamino-methyl- or benzyloxycarbonylamino-ethyl-.

19. A compound according to claim 1, wherein R3 is an imidazoline and has the

formula
N\\N R1s
N Ris
\ Riz
N
Ry2
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37. A conpound according to claim11, wherein R2 and R2' are each attached
to a stereogenic center having an R-configuration, or a pharmaceutically
acceptable salt or solvate thereof. 38. A conpound accorgi to claim1l
that is a hydrochloric, phosphoric, or oxalic acid salt. %gﬂrﬁggg%position
conprising a pharmaceutical excipient and a conpound, salt, or solvate
thereof of claiml1l. 148 25 OCT 2006 40. A conposition according to claim
39, wherein said conposition further conprises a chenotherapeutic agent

ot her than a conpound of Formula | or a pharmaceutical salt or solvate
thereof. 41. A conposition according to claim40, wherein said conposition
further conprises a taxane. 42. A conposition according to claim 40,
wherein said conposition further conprises a vinca alkaloid. 43. A
conposiyheRiinaccording to claim40, wherein said conposition further
conprises a topoisonerase | inhibitor. 44. A conpound according to any one

of cl aps,; r | | | r If jve
i seannD G EhSserro Mo, oAl REbERlled 1 ba Al bl isBhEte S
sel ect ed frami-t Bstion@lY $QbSIANSHSEN gﬂ]ﬁ@e ; =3 10Si S,
cardi ac hypgm rglgtﬁloy, 9i mrungfégidgfmé]eﬁll a d’?'?#% %tgg)%ﬁp@?i&e&%%%?rlrbound
accor di ng tandoptionadly slibstitaiedthetefoand € {-0y-algg-; iaAdt he treatment of a

di sorder associated with KSP kinesin activity. 47. Use of a conpound

Cart or 1ot AanaRd Biraf o Meferidintl cflosch PORIRAREL, Bty Cre” =7 ©

salt or her eof ™i manu ture o t he

treatment ofulstingbd (U;aﬂ')g palRy1L, foptiahalies bstiR AP aryf8and/oBticHalig stBSRAIsAd
according to claima47, wherein said disease is selected from the group
consi sti ng al-Careeralkyper pl asi as, restenosis, cardi ac hypertrophy,
i mmune di sorders, and inflanmmation. 49. Use of a conpound according to

clai m 43, or A48nipduhb coBiiHPR! dthith 99, iherein Rg is methylenedioxyphenyl-; phenyl

substituted with C4-C4-alkyl-, C1-Cg4- alkoxy-, and/or halo; phenyl-; benzyl-;
thiophenyl-; or thiophenyl- substituted with C1-C4-alkyl-, C4-C4-alkoxy-, and/or
halo.

21. A compound according to claim 20, wherein Rg is methylenedioxyphenyl-;
phenyl-; tolyl-; methoxyphenyl-; or halomethylphenyl-.

22. A compound according to claim 19, wherein R12, R12’, R13’, and Rq3 are
independently hydrogen or optionally substituted C1-C4 alkyi-.

23. A compound according to claim 22, wherein R43' and Rq3 are hydrogen.

24. A compound according to claim 1, wherein R3 is—=NHRg —NRg(COR7) or —
NRg(CH2 R7p) and Rg is chosen from hydrogen, optionally substituted alkyl-,
optionally substituted aryl-, optionally substituted araikyl-, optionally substituted
heteroaralkyl-, and optionally substituted heterocyclyl-.

25. A compound according to claim 24, wherein Rg is Rqg-alkylene-, and Rqg is

chosen from alkoxy, amino, alkylamino, dialkylamino, carboxy, hydroxyl-, and N-
heterocyclyl-.
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medi canent for the treatnent of a disorder associated with KSP ki nesin

activity.

26.

27..

28.

149
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A compound according to ciaim 24, wherein Rg is selected from optionally

substituted lower-alkyl-, optionally substituted cyclohexyl-; phenyl substituted with
hydroxy, lower-alkoxy or lower-alkyl-; benzyl-; heteroaryimethyl-; heteroarylethyl-;
heteroarylpropyl-.

A compound according to claim 26, wherein Rg is chosen from methyl-, ethyl-,
propyl-, butyl-, cyclohexyl-, carboxyethyl-, carboxymethyl-, methoxyethyl-,
hydroxyethyl-, hydroxypropyl-, dimethylaminoethyi-, dimethylaminopropyl-,
diethylaminoethyl-, diethylaminopropyl-, aminopropyl-, methylaminopropyl-, 2,2-
dimethyl-3-(dimethylamino)propyl-, 1-cyclohexyl-4-(diethylamino)butyl-,
aminoethyl-, aminobutyl-, aminopentyl-, aminohexyl-, aminoethoxyethyl-,
isopropylaminopropyl-, diisopropylaminoethyl-, 1-methyl-4-(diethylamino)butyl-,
(t-Boc)aminopropyl-, hydroxyphenyl-, benzyl-, methoxyphenyi-,
methylmethoxyphenyl-, dimethylphenyl-, tolyl-, ethyiphenyl-,
(oxopyrrolidinyl)propyl-, (methoxycarbonyl)ethyl-, benzylpiperidinyl-,
pyridinylethyl-, pyridinylmethyl-, morpholinylethyl morpholinylpropyl-, piperidinyl-,

azetidinylmethyl-, azetidinylethyl-, azetidinylpropyl-, pyrrolidinylmethyi-,

pyrrolidinylethyl-, pyrrolidinylpropyl-, piperidinylmethyl-, piperidinylethyl-,
imidazolylpropyt-, imidazolylethyl-, (ethylpyrrolidinyl)methyl-,
(methylpyrrolidinyl)ethyi-, (methylpiperidinyl)propyl-, (methylpiperazinyl)propyl-,
guanidino-ethyl-, guanidino-propyl-, furanylmethyl and indolylethyl-.

A compound according to claim 1, wherein R3 is—NRg(COR7) and R7 is

selected from hydrogen, optionally substituted alkyl-, optionally substituted
aralkyl-, optionally substituted heteroaralkyi-, optionally substituted heteroaryl-,

optionally substituted aryl-, RgO- and R14-NH-, wherein Rg is chosen from
optionally substituted alkyl and optionally substituted aryl and R14 is chosen from

hydrogen, optionally substituted alky) and optionally substituted aryl.
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29.

30.

31.

32.

25 OCT 2006

A compound according to claim 28, wherein R7 is chosen from optionally

substituted alkyl-; aryl-; substituted aryl-; benzyl-; and optionally substituted
heteroaryl-.

A compound according to claim 1, wherein Ry is chosen from ethyl-, propyl-,
chloropropyl-, butoxy, heptyl-, butyl-, octyl-, tridecanyl-, (ethoxycarbonyl)ethyl-,
dimethylaminoethyl-, dimethylaminomethyl-, phenyl-, naphthyl-, halophenyl-,
polyhalophenyl-, cyanophenyl-, hydroxymethylphenyl-,
halo(trifluoromethyl)phenyl-, chlorophenoxymethyl-, methoxyphenyl-,
carboxyphenyl-, ethylphenyl-, tolyl-, hydroxymethylphenyl-; ethylphenyl-;

biphenylyl-, methylenedioxyphenyl-, methylsulfonylphenyl-,

methoxychiorophenyl-, chloronaphthyl-, acetylphenyl-, methylhalophenyl-,
trifluoromethylphenyl-, trifluoromethoxyphenyl-, butylphenyl-, pentylphenyl-,
methylnitrophenyl-, phenoxymethyi-, dimethoxyphenyl-, phenylvinyl-,
nitrochlorophenyl-, nitrophenyl-, dinitrophenyl-, bis(trifluoromethyl)phenyl-,
benzyloxymethyl-, benzyl-, furanyl-, benzofuranyl-, pyridinyl-, pyridyl-, indolyl-,
methylpyridinyi-, methylpyridyl-, (3-carbamoyl)pyridinyl- [nicotinamide], 3-
carbamoyl-6-methylpyridinyl-, quinolinyl-, picolinyl-, pyrazolyl-, pyrazinyl-,
methylpyrazinyl-, morpholinomethyl-, methylthiomethyl-, methoxymethyi-,
imidazolyl-; isoxazolyl-, methyl-isoxazolyl-: benzothiadiazolyl-;
methylenedioxyphenyl-, thienyl-, methylthienyl-, methyl-nicotinamidyl-; methyl-
pyrazinyl; benzodioxolyl; and methyl-thiophenyl-.

A compound according to claim 30, wherein R7 is tolyl-, halophenyl-,

halomethylphenyl-, hydroxymethylphenyl-, methylenedioxyphenyl-, formylphenyl
or cyanophenyl-.

A compound according to claim 1, wherein R3 is -NRg(CH2R 7p,) and R7p is
chosen from Cq -C1q3 alkyl-; substituted lower-alkyl-; phenyl-; naphthyl-; phenyl
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33.

34.

35.

36.

37.

38.

39.

25 OCT 2006

substituted with cyano, halo, lower-alkyl-, lower-alkoxy, nitro, methylenedioxy, or
trifluoromethyl-; biphenylyl-, benzyl and heterocyclyl-.
A compound according to claim 32, wherein R7y, is chosen from phenyl

substituted with one or more halo, methyl-, cyano, trifluoromethyl-,
trifluoromethoxy, carboxy, or methoxycarbonyl groups; piperidinyl-; and naphthyl-

A compound according to claim 33, wherein R7p is halophenyl-,
methylhalophenyi-, polyhalophenyl-, tolyl-, dimethylphenyl-, methoxyphenyl-,
dimethoxyphenyl-, cyanophenyl-, trifluoromethylphenyl-, trifluorometoxyphenyl-,
bis(trifluoromethyl)phenyl-, carboxyphenyl-, t-butylphenyl-,
methoxycarbonylphenyl-, piperidinyl-, and naphthyl-.

A compound according to claim 1, wherein R3 is ~NRg(SO5R7,4) and R7ais
chosen from C4-C13 alkyl-; phenyl-; naphthyl-; pheny! substituted with cyano,
halo, lower-alkyl-, iower-alkoxy, nitro, methylenedioxy, or trifluoromethyl-;
biphenylyl and heteroaryl-.

A compound according to claim 35, wherein Ry73a is chosen from phenyl
substituted with halo, lower-alkyl-, lower-alkoxy, cyano, nitro, methylenedioxy or
triffuoromethyl-; and naphthyl-.

A compound according to claim 1, wherein Ro and Ry are each attached to a
stereogenic center having an R-configuration, or a pharmaceutically acceptable

salt or solvate thereof.

A compound according to claim 1 that is a hydrochloric, phosphoric, or oxalic
acid salt.

A composition comprising a pharmaceutical excipient and a compound, salt, or
solvate thereof of claim 1.
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40.

41,

42.

43.

44,

45.

46.

47.

48.

49.

25 OCT 2006

A composition according to claim 39, wherein said composition further comprises
a chemotherapeutic agent other than a compound of Formula | or a
pharmaceutical salt or solvate thereof.

A composition according to claim 40, wherein said composition further comprises.
a taxane.

A composition according to claim 40, wherein said composition further comprises
a vinca alkaloid.

A composition according to claim 40, wherein said composition further comprises
a topoisomerase | inhibitor.

A compound according to any one of clams 1 to 38 for use in the treatment of a

cellular proliferative disease.

A compound according to claim 44, wherein said disease is selected from the
group consisting of cancer, hyperplasias, restenosis, cardiac hypertrophy,
immune disorders, and inflammation.

A compound according to any one of claims 1 to 38 for use in the treatment of a
disorder associated with KSP kinesin activity.

Use of a compound according to any one of claims 1 to 38 or a pharmaceutically
acceptable salt or solvate thereof in the manufacture of a medicament for the
treatment of a cellular proliferative disease.

Use of a compound according to claim 47, wherein said disease is selected from
the group consisting of cancer, hyperplasias, restenosis, cardiac hypertrophy,
immune disorders, and inflammation.

Use of a compound according to claim 47 or 48 in the manufacture of a

medicament for the treatment of a disorder associated with KSP kinesin activity.
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