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CROSS- REFERENCE To RELATED PATENT APPLI CATI ONS [ 0001] This application

cl ai ms t hwolvafefons of U. S. Provisional Patent Applicati onPCAUrso®11432

60/ 373,454, filed April 17, 2002; and of U.S. Provisional Patent
Appl i cation nunber 60/410,682, filed Septenber 13, 2002. Each of these
applications is incorporated herein by reference for all purposes. FlIELD
OF THE | NVENTI ON [0002] This invention relates to conpounds which are
inhibitors of the mtotic kinesin KSP and are useful in the treatnent of

cellular proliferativeaCOVHRIENDS, COVMPOSITIONSSANS METHO®S! asi as,
restenosi s, cardiac hypertrophy, immune disorders, fungal disorders, and
i nfl ammati on. BACKGROUND OF THE | NVENTI ON [ 0003] Anong the therapeutic

agents used to treglcarl ER@&@E?&%@%@:B%&T@:WA’ljpﬂft.laﬁ%@laé(a' oi ds, which act

on m crotubul es. Mcrotubules ar primary struc el enment of the
m t ot i qoegd]ndl e. THieapplicatiorcclsipisribé BerieSit 6£15 [$0 Redvidienall Patedli Applidatibm on of
replicate cogi es 0 one to each of the two daughter cells that

f the gen 2 .
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cel | ul aeferesice tatalirpesposesicl udi ng tracks for intracellular transport in nerve
processes. Because these agents do not specifically target mtotic
spi ndl es, they have side effects that limt their wusefulness. [0004]

| nprovenents in the specifici ]@gﬁ: to treat cancer is of
consi derabl e i nterest becauseh(;%'“q{%e felqr%:';{é[l)hzfu I ¢ benefits which would be

real i zqgdoo] t he slildeinvefiticathtass oahpdieds whidh dré hétdtvrnoSthe afitodo kifesinhese
agents coul d be reduced. Traditionally, dramatic inprovenents in the
t reat el #1d agyeelpl nthe Heumentafeg!viat prolifseaitveriseates JdRr efampleesnggeut i ¢

agents i-ng; : i g o] I S not only
The " AhpDich e AL o RER NS PR Skl B A M
i nhi bi tinflanmktien bot h of these perspectives, mtotic kinesins are

attractive targets for new anti-cancer agents. 1 WO 03/088903
PCT/ US03/ 11432 [0005] Mtotic kinesins are enzynes essential for assenbly

and function of the m toti¢,ckGrRoUND OF THE INVENTION
[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 responsible for distribution of replicate copies of the
genome to 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 spindles, 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 agents 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.



spindle, but are not generally part of other mcrotubul e structures, such
as in nerve processes. Mtotic kinesins play essential roles during all
phases ofwoiomss9es These enzynes are "nol ecul ar notors" tlaatusos/anst orm
energy released by hydrolysis of ATP into mechanical force which drives
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forcing the two spin es apart. may al so nediate in anaphase B
spi ndl d080@ngat i camangitheouiistii kigesafs whichr bavetbhebe gleatifiechis KShi KSIP belpoge.
[0007] Human KSP (al so terned HsE nas .been descri bed (Bl apgy, et al.,
Cel |, 88D fi@gtlﬁr@&?&%@fwe&%f@@ﬁéﬁ@amgy ogplus epy heried @lﬂgwﬁ@m@gﬁfb@s- 42
(1996); ! ; ] Okt 4 ; : t al.,
3B ol s Mishipdle ooyt ripe ORI bricliin. DRA ok

Cyt osk ¥R asspcid®s With-IBRr(t1998) of ththinitetie spandind MRaotmention df a@iddieSci . ,

111: 2551-61 .(1998),; iser, et al., JBC 274:18925-31 (1999); GenBank
accessi WCWG%@P@:Kséamgwamgﬁ%nﬁﬁam@?ﬂg%ﬁepar&ﬁan éu‘f"i’%l@rﬁﬁﬁfap 5% he KSP
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ki nesins, including, KSP, are attractive targets .for the di scovery and
dever oS BHES AT I8 AotV O BRFASE I Apeiats Beihe A4 SPARGIIES PRt s an
obj ect 10&p LG alsBHRIEAL id ﬁégﬂéée@sﬁi&il@él‘a}{gﬁfbn%ﬁﬁ&ﬂl@gﬁg ofARASbAIEORSHAN
met hods useful in the inhibition
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., JBC 274:18925-31 (1999); GenBank accession numbers:
X85137, NM004523 and U37426), and a fragment of the KSP gene (TRIPS) has been
described (Lee, et al., Mol Endocrinol., 9:243-54 (1995); GenBank accession number

L40372). Xenopus KSP homologs (Eg5), as well as Drosophila KLLP61 F/KRP1 30 have

been reported.
[0008] Mitotic kinesins, including KSP, are attractive targets for the discovery and
development of novel antimitotic chemotherapeutics. Accordingly, it is an object of the

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



2 WD 03/088903 PCT/ US03/11432 of KSP. SUMMARY OF THE | NVENTI ON [ 0009] In
accordance with the objects outlined above, the present invention provides
conmpoundswolvatsssan be used to treat cellular proliferativecditsesasas2 The
conpounds are KSP inhibitors, particularly human KSP inhi bitors. The
presenﬂﬁggégntion al so provides conpositions conprising such conpounds,
and net ‘utilizing such conmpounds or conpositions, which can be used to
treat cellular proliferative diseases. [0010] In one aspect, the invention
relates to nmethods for treating cellular proliferative di seases, and for
treating disorders by inhibiSimgARMeOFasiEIvvVEyTION KSP. The nethods enpl oy

conpou epresent ed Formula ]:. O RS Re RZ R, OR/ R12.
For nul Qﬂﬁ05lmer o1 T acgerd _ cHitebs O{WF&%"H%F%@%’F’ @BPF%W&!‘PV“&‘%WW‘%M
al kyl -, copolQiathhicaf bo Skdd taterdt &1dikar prol @8kl A@kda¥esS uﬁétao%tﬁghﬁr@k@' -

optionally substituted heteroaryl-, and optionally subst
het er oanhibiyts; parfulanydhuiR2an KBR inmbiépendenpileyent hysetmorf slsmprloydieogen,

optionally substituted al kyl-, optionall ubstituted al koxy, optionally
oUbst | (OMRESLISDT ComBERRERAT EgmeaBi: S e et Ine S pBRAYS § Subst | t ut ed
het er oalolpositidRsl vHREH Qnael wbe®tPSdat UL BH &I A9¢E @lskaks: or R2 and R2, _
taken together forman optionally substituted 3- to 7-nenbered ring; Rl2 is

sel ect d8010Jom t hdngneaspec tiwi isvénignoélaeptd methbds/fos trbstrigtastledr i m dazol yl ,
optional |l y. substituted imdazalinyl,, -NHR4: N R4)(COR3); 4) (SO2R3a) ; and
P WO el s s isetser.caidoriicrane o progs e actvid of KB e

methods employ compounds represented by Formula I:

0 Rs
R4 Re
R
Ry
0 Ry
R12 Rg
Formula I

wherein:

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

R; and Ry 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;

Ry is selected from the group consisting of optionally substituted imidazolyl,

optionally substituted imidazolinyl, ~NHR4; -N(R4)(COR3); -N(R4)(SO2R35); and —



R3 is chosen from hydrogen, optionally substituted al kyl-, optionally
substituted aryl-, optionally substituted aral kyl-, optionally substituted
het er oar ywo,030g89®nal | y substituted heteroaral kyl-, RL50PcantoRimBi-; R3a
is chosen fromoptionally substituted al kyl-, optionally substituted aryl -

option I% @E&S' tuted aral kyl -, optionally substituted heteroaryl -
option %‘)( %/t ut ed het eroar al kyl - and R17-NH-; R3b is chosen from

hydr ogen, fﬁ,lﬂp e | o
optional ly su fsg??!t)éﬁ%{e aggﬂ %ﬁn thgda{éy%%%q ﬁR&é Stll %6 ﬁ@?‘hé%ﬁ%@%?@%&l “and
option ai}dtlymslllbbstbsﬂlmteddiralhy}it eptanadlylsybstituted hetsroabd)s eptidratignshiystinoeen,

option ed kyI opti onally substituted aryl-, opti onal |y
subst i fflﬁf%aafa fk 15b 6‘% iy substituted hetercyclyl-, and optionally

substi tut ed RS §loR&H RbiWpi zﬁﬁn Bituted a &?P’Sﬁ Angy LWidEREAGENL n
from hydr ogenb acf opti 8 iof Susulbgtl tuted alokylleFy opt1 ogagfll y&bsgﬁésnt%)iet ut ed
al koxy, suhatlto‘gérarallmld ppb(tyria,llyrsubstm,ltedyamaryldolaidnyllamhmtutal hepdrsathfkghy| -

al kyl sul fo al kyl t hi o-, carboxyal kyl -, carboxam do-,

am noc 0 ’Optl onal |y substl tuted aryl and optionally substituted

het eroaryl - ,Rﬂéaﬂo@erpﬂ&%q&dfagem @ﬂbh&@%bmlt%@an&yt U&ﬁ%nahwdbs ltu%atabﬂnal ly
substituted aryl-, optionally substituted aral kylZ, otlona y substituted

het er oanwllonall)amlbsmpteld@rea\kyly owbmllytsubﬁniutedhh¢tenoeaqiabrkcybpt1onahyi suRk#tuitesd

hydrogen, optiopally substituted al kyl-, optionally substituted aryl-
opt | ongﬂelb‘egyogrgtﬁig'ti tuted aral kyl -, optionally substituted heteroaryl-, or

optionally Sf’épﬁtchésléhgﬂ)rrhﬁ%ﬁéébhaf)ﬁt dlly suHsﬂﬁllté&deilng ?h@ﬁﬂl@/ sab&f &Ll §QIEr S,

m xtures of stereoi soners; har maceutical |y accéptable’salt of a corrpound
of For mptianal}y albpmtawdmaéklylr @@tlblgalbzcsubquabdl betsmlyMak mndfopaopdda/rsmhsmmedcal |y
acceptg‘lﬂl e so{ gte of a conpound of Fornmula |I; or a pharnmaceutically
accept fgo %raky te of a pharmaceutically accept able salt of a corrpound of

Formul a | [RORLIR AGRtshndthds PR PEHRA] RyaER, U Doy or F2. 1S

hydrogen, the oth i's hydrogen. 1 n anot her “enbodi R2' are
each hysibstigeted alskryd:} Gislthnally: lsudzsemtédraimxyobalpgﬂmahj@rosxlhmrpicwtaed aryl,

Op e Bt RO L SR ALY GO A SR et eroat and
substi ti4tia6cRPRERY.! optionally substituted aryl and optlonally substituted heteroaryl-;

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

Rj7 is hydrogen, optionally substituted alkyl-, optionally substituted aryl-, optionally
substituted aralkyl-,

optionally substituted heteroaryl-, or optionally substituted hetero-aralkyl-, including
single stereoisomers, mixtures of stereoisomers;

a pharmaceutically acceptable salt of a compound of Formula I;

a pharmaceutically acceptable solvate of 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 L.

[0011] According to one embodiment, when either R; or Ry is hydrogen, the other is
not hydrogen. In another embodiment, R; and R»- are each hydrogen; and R; is chosen from
optionally substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl,

and optionally substituted heteroaralkyl, provided however, that R; is not substituted phenyl.



4 WD 03/088903 PCT/US03/11432 [0012] In one aspect, the invention rel ates
to nmethods for treating cellular proliferative di seases and ot her

di sor der swblatsgsah be treated by inhibiting KSP by the addmisesmuBs?on of a
therapeutically effective amount of a conpound of Forrmula I; a

phar ma j,cal |y accept ab salt of conmpound .of Formula |: or a

phar mazr:?m#]cal ly ﬁlé’@&é‘fﬁeﬁ{ﬁé‘a I%‘Tl\}‘zgflég@fss gg) ’Bﬁg‘?%ﬁoéff??t% ‘ieyugf:cept abl e salt
of a cosppfendiveldifeaieBdhd@other ditaERMar cEOEIGERSRRILANE EFBY @Ry s i ncl ude
cancer, hyperplasia, restenosis, cardiac hypertrophy, 1T mune disorders,

fungal adinypisttation efrithenap¢utientdi ¢itestive amosit dfa campohmt ofdsweats I; the i nventi on

relates_.to conmpounds useful .in inhibiting KSP. Kkinesin. The conpounds have
the st rpl}l@frﬂ?cé:gg%#@ c%)i%} Sailtnor}lgoctomypgn#? OB _E%HPP*?IE’&F?Vlca@écept abl e
sal t  ofacBept&HID SMMAte OF a PRAALAuticall PhccBpibid A6 XL IRl SOcsRLAN! e sol vate
of a pharnmaceutically acceptable sal}g of a compound of Formula I. The

i nvent itbereaf. sHichdlisgases and dispidarsindeda ¢apadr, bypeasia, irestenosiontaading ng a

t her apeyt i cal .ef f ective amunt . of compound of . Formula |I; a

phar ma?léﬁf ’g%é’gl‘fymga“élé Sé)f)(feésqg%qgtal glfsorger&?ﬁgéﬁﬂa@%?tl%pr nula l; or a

phar maqegi3jcal | y mcasmeaipectsSak idlehtiOH refate o comeBids @athyindakiBRIRt ep sal t
of a conpound of Fornula |, adm xed with at | east one pharmaceuti cal

exci pi efresin. nlkawsmpoundsheve the stvsturesopwsiabpeminfiigrmhler]; @ phgymiasagically
h th ti t oth h d of .t t.i tion.
Coo1a) hchibte i ST e bR 5P AR B e Ricnlly esrhF B abe R Rithods. of

scr eeni gharmacRiti CAFROEEMEDIE Hdtor Wl dompBlfd of PoAnkSE Khé@SEMion M40 R1TRb €
conpounds that will displace or conpete with the binding of a conpound of

t he i nydntmangutiqh eompedidens coviaprinsethempoutidaly effectivahsioadt elongoupmindfoft he

i nventi.on KSP, ki nesi.n,..,and at. | east _.one candi date nt and determ ning
the bl HarmaTt Zphe mRru ALl B e SRR b RS a A TG 25] 1 n s Furt ner
aspect , pHaltBadeDN &Ml d0EepRAbRYdoiRite HBL iR aQfutisAlyeRBEJIEbIE it SR RRE ofof KSP
kinesin activity. The nmethods conprise conbining a conpound of the

i nvent iftmamulp I, gEmixgil et at leagirie phatmeasspticahexcipienti damotbeyaspecaiie det er mi ni ng

he ef f f. di d he KSP ki nesi i vity BRIEF
bR e e H R POnRES »BORReRPr U ) o BB TPttt itoa by

r ef er engzesehPinkB&idn0l | owi ng description taken in conjunction with the
acconpanyi ng drawi ngs. Figures 1 and 2 represent a XRPD and MDSC scan,
respect[00¥]ly, of laasatlditionalpspest] the present invention provides methods of screening

for compounds that will bind to a KSP 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 invention, a KSP kinesin, and at least one candidate agent and
determining the binding of the candidate agent to the KSP kinesin.

[0015] In a further aspect, the invention provides methods of screening for modulators
of KSP 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.

BRIEF DESCRIPTION OF THE FIGURES
The invention will be better understood by reference to the following description
taken in conjunction with the accompanying drawings.
Figures 1 and 2 represent a XRPD and MDSC scan, respectively, of a salt prepared
according to Preparation A.

Figure 3 represents an XRPD scan of a salt prepared according to Preparation B.



according to Preparation A Figure 3 represents an XRPD scan of a salt

prepared according to Preparation B. 5 WO 03/088903 PCT/ US03/ 11432

DETAI LED wWBb3GRs$393 ON OF THE | NVENTI ON Definitions [00161 pag/usesdi43n t he

present specification, the follow ng words and phrases are generally

intended to have the neanings as set forth bel ow, except to the extent that

the context in which they are used indicates otherwi se. The foll ow ng

abbreviations and terns have the indicated nmeanings throughout: Ac =

acetyl Boc = t-butyloxy carbonyl Bu = butyl c- = cyclo CBZ = car bobenzoxy
benzyl oxycar bonyl DCMIET4liLEhIDESCREATIGMOF FHEENVENBOR chl oride = CH2Cl12

DI EA ﬁ\lé#\l-fjl i sopropyl et hyl am ne DM = N, N-di net hyl f ormam de DMSO =

di met hy?“'8UHPR%i de Et = ethyl HBTU =

O- benzqppjgzo! - | A(é u%d%me,ﬂ&seh@%eaﬁe&mﬁl HHe01 AnD G634 %r;ﬁlp i%ate HMVDS

= hexanet hyl di si | azane tic acid I PA = 13Sopropyl ‘a

met hyl g@hemllp hﬁmyjed t¢*have the mieshings astsetforthdeiovme ﬁp&tp&tMe extgat thak the sat ur at ed

- =3 %%8{&? I wh1ch th:eyta?er Ltlseg 11¥d10a-‘|c_elzspc‘)t};er5vlseet[jﬂg f&[ﬂ owing abbreviations and terms

have the indicated meanings throughout:

Ac = acetyl

Boc = t-butyloxy carbonyl

Bu = butyl

c- = cyclo

CBZ = carbobenzoxy = benzyloxycarbonyl

DCM = dichloromethane = methylene chloride = CH,Cl,
DIEA = N,N-diisopropylethylamine

DMF = N,N-dimethylformamide

DMSO = dimethyl sulfoxide

Et = ethyl

HBTU = O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium hexafluorophosphate
HMDS = hexamethyldisilazane
HOAc = acetic acid

IPA = isopropyl alcohol
Me = methyl

Ph = phenyl

Py = pyridine

rt = room temperature
sat’d = saturated

s- = secondary

t- = tertiary

TEA = triethylamine
TFA = trifluoroacetic acid
THF = tetrahydrofuran
Tf = triflate



TFA = trifluoroacetic acid THE = tetrahydrofuran Tf = triflate 6 WO

03/ 088903 PCT/ US03/ 11432 [0017] Al kyl is intended to include |inear,
branched,woro3ogsshs ¢ al i phati c hydrocarbon structures andPcarmsosat43ons

t hereof, which structures may be saturated or unsaturated. Lower-alkyl
refers to alkyl groups of from1l to 5 carbon atons, preferably froml to 4
carbon atons. Exanples of |ower-alkyl groups include nethyl, ethyl,

propyl, [obPﬁprOpy'Alg«?%%luenéebdatp‘i‘nclﬁc&/g%xﬂ b hédh§ é’ﬁ@rahﬁ{a‘? B&%an%h#y'

groups are those o re f)re are those of
Cl13 or duettoves aby cbmainayibng thexaofs ubmltstmf:tuadskmy laemiturﬁrecﬂ udelszsamymbd c aliphatic
hydr ocar bond‘groups of from3 carbon atons | es of cycl oal kyl

Igr (lzups Loyesrolkylrefess tospkyl géQUd’é10§ fromc]— t&esn?%ﬂPon fﬁ@‘in&d?’f ?f;fi{ ablyerd e yi cashifd t he
yol oal e ap I Sbsucl HUSN A inciBMORE Iy byl Bom TR ERE Rt S e

Exanpl asbuofl aay cliedadek)ﬂrefafrkd/ hlkyl grohpsdﬁe thyed oth(é%y)Ir belbhylMoﬁMﬁéteﬁéd)@&MrTet hyl ,
cycl ohexyl propyl, and the like. In this application, alkyl includes
al kany|gr01snsm S alok PRIPW. Gysdoalidds aﬁlfbsmsof.aﬂhyéﬁ%wch@efi eclig gBPRAtSy | |

LTyl |
gt hgr S bsets 1grcﬁ.{f>g Flﬂ%lﬂnjcﬁJ d’sl n %ﬁhag&g%n%%@g% Jér@lgglkgﬁr@}lﬁé léx{mhg\r/]?ngare
t wo poiprdsyl of-batyl, aqieﬂ@ntnomddmylnacanﬁhernumraﬂhe $ike uﬂyuroalkyEnme iean@heral kyl ene

i ncl ude et hyl ene pyl ene (-CH2CH2CH2-), dinmeth Ipropyl ene (
- CH2C( cHBset Qméyl)anéﬁafer%y@%lﬁ@%w %@%W@HE I(ar@qzml@z@q(ﬂ@sm@y nm} cyglickewi se,

exarrp le%&zE?grﬁgn%b{g&% daf’[]lgllé } Olgéelﬁ X}(Iﬂgﬁwl%ﬁ@@%ﬂ&eaaﬁp' es of

aI kynylegolehéexydprope, aidmeyxkenﬁl thts@p@-u)atlaﬁ,(hlbyldmytﬂdﬂs@H@nyl( Al ChnChlZynyl When
an al kyl residue having a specjific nunber of carbons is named, all
geonet riEddyesolay stended ingibge viniBlYl BPPeay 0 dheaite. iAtkeleaeraksnplene-

Soco gl S S S B M o B,

and c- pwoppints bﬂ&fh%médxtlmxlm @rchahic@b(syﬂucfueé EEﬁanﬁ}ﬂesﬂch aaalt}me 1@¢1admethplé@é er abl y
including from1 to carbaon_at ons branched, or cyclic

conf i gurstheH:- >opr%ywﬁﬁq{&@bﬁﬁzﬁeélmhylprapxlw(eEHzG(@H@ 2bRevrtdst ruct ure
throthcy@l'BhBéXO;%‘Sﬂylgﬁe CHa&ﬂeCﬁ(@‘#@g })kﬂlkeﬁsé ex %TE@ fﬁﬁe@&&ﬂauﬁgt hoxy-,

et hoxy- propyl oxy- oxy- "and the
| i ke. Leovayleat kCt=CIEf)epdpémylaak K@W—@H(ﬂlﬂ)ﬁ) @ﬁdhtﬁjldshenglpm]ﬁnylene‘ @ur carbons.
CH=CHCH(C¢H;3)- ). Examples of alkynylene include ethynylene (-C=C-) and propynylene
(-CH=CH-CH,-). 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, isobutyl and t-butyl; “propyl”
includes n-propyl, isopropyl, and c-propyl.
[0018] Alkoxy or alkexyl refers to an alkyl group, preferably including from 1 to 8
carbon atoms, of a straight, branched, or cyclic configuration, or a combination thereof,
attached to the parent structure through an oxygen (i.e., the group alkyl-O-). Examples
include methoxy-, ethoxy-, propoxy-, isopropoxy-, cyclopropyloxy-, cyclohexyloxy- and the
like. Lower-alkoxy refers to alkoxy groups containing one to four carbons.
[0019] 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 functionality. Such groups may be saturated or unsaturated, and aliphatic or
aromatic. One or more carbons in the acyl residue may be replaced by nitrogen, oxygen or

sulfur as long as the point of attachment to the parent remains at the carbonyl. Examples



[ 0019] Acyl refers to groups of from1l to 8 carbon atons of a straight,
branched, or cyclic configuration or a conbination thereof, attached to

t he par erwosBssdzr e t hrough a carbonyl functionality. Sech/uspo®ugs2 may be
saturated or unsaturated, and aliphatic or aromatic. One or nore carbons

in the acyl resi y be repl aced by mtrog oxygen or ~ sul] fur as |ong
as the ‘Bﬁmﬂ‘f agtyly etngrgﬁ”grﬁpmpgl {q8u 5) PRUCXR] ﬁ%ylal?entzﬁl@xl‘féF%M&/‘i‘nd tBSanpl es

7 WO 0%4@8&%P£%XH§&§4&%§?&W fing% %YJ foupgzﬂg&ys , propionyl,

i sobutyryl ycar bony nzy oxy onyl and the 1ike. Lomer acyl
refers 002¢cyl grAmiso cdert & thie gepupndH,0 The trnc’ anb@mm hO0]refBrs thohe ef er s
to the rou - NH2. heterm substituted am no" refers to the  group -NHR
or - NRFEETQHRIEHB Qe nNRE; w %rﬁa%caé?ﬁ&émiwn%@ﬂééﬁléeﬁeé figm tha&raype @ptiowdYi onal |y

subst | ts‘tﬁb@ﬂut%hlémy’l SPRERARA b SUBSIEL YL BR0 B BRALARA LafpipSt 1 ut o

am no carbonyl, ional’ly su tltute opt1 onal ‘ut ed
het er oaopyllonald))ps:ubstmtatdd;arﬂudqﬁtanam MStlﬂnmddremgaryly bptiaaily sulﬁltlhmefcy car bonyl ,

| f | | | fonyl, e.g., di t hyl sul f onyl
Fur any g5l 5p kR oo o Pl e T Pbi 6. S DI gPoup” NRCORD,

NR CI)ZRQ AY1sal eOFENRE Rurdi 25 dnS g—lllor optionally substi tuted Cl -C6
al kyl , e ?Suhet eroaryl r%gr y)‘?y L?:Hf n-m al kyl -, or heteroaryl - -C4 al kyl

gr oup:; IR i s hishimganbaryl-GefeBtoathk goup ahR°® (E/@&b,e—l*éla"(i]*()mnmonal ly

substitute p is independently unsubstituted or substituted with
one or %@M ’@nts i ndependently selected fromC, -C4 al kyl, aryl,

I e T e
hal Ogerheter()}h{yl -CNEZ alkyt-@roup; @dd al kyl -NH2, -N(C i -C4 alkyl)(Ci -C4 al kyI ),
;ilNE&Cp'he;]yl & i fabeentnecs tkuTpd 2 substi tutont for heteroaryl ). -CC2H
'S 0 Sl i I R A b S

-4 al anle)o,r md¥¢ €ubstia€dtsahdepbndep@y glbeed/frdpm C LAY &41, dkteydaryl, - C( O) C1- C4
0 kS A AL e A T
hgﬁggﬁ(k@k‘;rm dikylphdNyE0e (-6, afid1-8kKkvhe -, NalSH& (P RSIBY Y, .oRNNENHS02( CI -

-C,-Cy4 alkyl-NHjy, -N(C,-C4 alkyl)(C,-C, alkyl), -NH(C,-C;4 alkyl),

-N(C,-C4 alkyl)(C,-C4 alkylphenyl), -NH(C,-C4 alkylphenyl), cyano, nitro, oxo (as a

substitutent for heteroaryl), -CO,H, -C(O)OC,-C;4 alkyl, -CON(C;-C4 alkyl)(C,-C4 alkyl),

-CONH(C,-C4 alkyl), -CONH,, -NHC(O)(C,-C4 alkyl), -NHC(O)(phenyl),

-N(C,-Cs4 alkyl)C(O)(C,-Cy4 alkyl), -N(C,-C4 alkyl)C(O)(phenyl), -C(O)C,-C4 alkyl,

-C(0)C-C4 phenyl, -C(0)C,-C4 haloalkyl, -OC(0)C,-C, alkyl, -SO,(C,-C4 alkyl), -

SO,(phenyl), -SO,(C,-C4 haloalkyl), -SO,NH,, -SO,NH(C,-C; alkyl), -SO;NH(phenyl), -

NHSO,(C;-C4 alkyl), -NHSO;(phenyl), and -NHSO,(C,-C4 haloalkyl).

[0022] 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.

[0023] Aryl and heteroaryl mean a 5- or 6-membered aromatic or heteroaromatic
ring containing O or 1-4 heteroatoms, respectively, selected from O, N, or S; a bicyclic 9- or
10-membered aromatic or heteroaromatic ring system containing 0 or 1-4 (or more)
heteroatoms, respectively, selected from O, N, or S; or a tricyclic 12- to 14-membered

aromatic or heteroaromatic ring system containing 0 or 1-4 (or more) heteroatoms,



[0022] Antimtotic refers to a drug for inhibiting or preventing mtosis,
for exanple, by causing netaphase arrest. Sone antitunour drugs bl ock
proliferawoam/ossydd are considered antimtotics. [0023] ArycTarsd3/haser oaryl
mean a 5- or 6-nenbered aromatic or heteroaromatic ring containing O or
1- 4 het eroatons, resg ctively, selected fromO, N, or S; a bigcyclic 9- or
10- mend&sREAU G B alerted Siomh@: B 89 ot #remalic §- toyldrsamberst samhpexglioriges 1-4 (or

nor e) iH@lﬁ@é,(r%%té,?dgxgnylg g%ﬂﬂﬁ&,ii}{wh ttRIGGE S8 AERI andlthe®- (510 Yenthetdd CYCli €

12- to 14-ne mat’i'c or "Reteroafomatic ring systemcontaining 0O or
1- 4 ( oraromatd) hdiebeyohiatrimgs inclidd.9310id880A, REitB0BddliY Fdenylespect i vel y,
selected fromO, N, or S. The aromatic 6- to 14-nenbered carbocyclic rings
i ncl ude’engoRyranopyle Hyjazolyl ofyranpl, ibenzipmidagoly!, quwoHaY) ispauinelinyLiquins eyl and t he
5- to 1Qs; ' ic rings include, e.g., imdazolyl,
pyri di #&“ﬁﬁﬁgﬁg{i?gﬁa?ﬁ?ﬁ@ﬁ%ﬁyhﬁiﬁz’gﬁﬂa{hony| . thiazolyl, furanyl,

benzi m[6624]] y| , cAradlkyl reférs to 8 eggiduadh ivhich ancuoy! mooiety iinyttachedpyrtherpatemy| |

pyrazinyl, tetrazo|lyl and pyrazolyl. [0024] Aral kyl- refers to a residue in
whi ch alfusiyg viggp élkyl fesidye hepamet BICPWQ%E%Zryérﬁhenf§’t¥¥lu1&1%e&?/'éfl%l>é>h5ﬂylélllXéyI
residu I i , : : |\ . | Lyl and
e (M Fand RESARY g?%ﬂﬁfﬁg&# dERlora RAGAEH Wiich PhE iag?lﬁ%?‘?%ﬁ)%rﬁ%?r‘% o et y

i s att absépaentstruttuee yiame atkys tesidot uEganiplas meludk Kyanylestidlieyritbogmdted, | ncl ude
furanyl net hyl, pyridinylmethyl, pyrimdinylethyl and the |ike. [0025]

Ar al koW—“‘rf"éWIreglyﬂén e liffoup -0-aralkyl. Similarly, heteroaral koxy- refers

to th up -0- a y e&S,,: t = 0- .
acyl oxap ggﬂf ers t%&?ﬁ(;eﬁgr&%h%% flg?%bé%?@ﬁrea% r'ogﬁr;/lfag%/?@tf %ag?isﬂo?g I?I{?)éé tgor oup
- 0- het ehearopb —Calxlerbetathybicprgloxly orefers tocthe poupe-G-agl; agylonp- referhiet the gowpl vl

(i.e., aralkyl, heteroaral kyl, aryl het er ocycl yl, or heteroaryl is

| : |,
at t achedeevlt heterpardaxy-getesttofhe gioyp csg)C terparyk pé Aterpeyshidoxycssips A9 dicky | -

refers he =k Kyl - r.hoxam f e group
RO e SR A b heterp ol PR B  6 RurBark 1, ¢

het er oanwithedan yiie farerC4tradtianel through an beggenpar yl - C 1- C4 al kyl - group; and R
is hydrogen or ClL-C4 al kx‘l and where each optionally substituted Rb group

is i n_de[B ently CHDeREal V‘-Jtr‘éfﬁrsd? thesgipiap Talkifl€eORW% h one or nore
substitjgez!)s | ndepgRAGIhido ReLEE! B ol BBl CR Al - aryl,

R® is H or optionally substituted C,-Cs alkyl, aryl, heteroaryl, aryl-C,-Cs alkyl-, or
heteroaryl-C;-C4 alkyl- group; and

R’ is hydrogen or C;-Cq alkyl; and

where each optionally substituted R® group is independently unsubstituted or
substituted with one or more substituents independently selected from C,-C4 alkyl, aryl,
heteroaryl, aryl-C;-C4 alkyl-, heteroaryl-C,-C,4 alkyl-, C,-C4 haloalkyl, -OC,-C4 alkyl,
-OC,-C4 alkylphenyl, -C,-C4 alkyl-OH, -OC,-C,4 haloalkyl, halogen, -OH, -NH,,
-C;-C4 alkyl-NH,, -N(C-Cy4 alkyl)(C,-C4 alkyl), -NH(C,-C4 alkyl),
-N(C,-C; alkyl)(C,-C4 alkylphenyl), -NH(C-C4 alkylphenyl), cyano, nitro, oxo (as a
substitutent for heteroaryl), -CO,H, -C(O)OC,-C; alkyl, -CON(C,-C4 alkyl)(C,-C4 alkyl),
-CONH(C;-C4 alkyl), -CONH,, -NHC(O)(C,-C4 alkyl), -NHC(O)(phenyl),
-N(C-C4 alkyl)C(O)(C,-C4 alkyl), -N(C-C4 alkyl)C(O)(phenyl), -C(O)C,-C4 alkyl,
-C(0)C,-C4 phenyl, -C(O)C,-C4 haloalkyl, -OC(0)C,-C4 alkyl, -SO5(C,-C4 alkyl), -
SO(phenyl), -SO,(C;-C4 haloalkyl), -SO,NH,, -SO,NH(C,-C4 alkyl), -SO,NH(phenyl), -
NHSO,(C;-C4 alkyl), -NHSO,(phenyl), and -NHSO,(C,-C4 haloalkyl).

[0028] Halogen or halo refers to fluorine, chlorine, bromine or iodine. Fluorine,



heteroaryl, aryl-Cl-C4 alkyl-, heteroaryl-C 1 -C4 al kyl-, Cl-C4 hal oal kyl,

-OC1-C4 al kyl, -0OCL-C4 al kyl phenyl, -Cl1-C4 al kyl-OH, -0OCl1-C4 hal oal kyl ,
hal ogen, wOH3/088dbi2, - Cl- C4 al kyl - NH2, -N(Cl-C4 al kyl) ( Cl- @etTalseyli 432

-NH(C1-C4 al kyl), -N(C 1-C4 aIkyI)(C 1-C4 al kyl phenyl ), -NH(C 1-C4

al kyl phenyl ), cyano, nitro, oxo (as a substitutent for heteroaryl), -CO2H,
_ ¢ 0 ochlanmezng\rromineerg retersd a Pryalgard ditialoalkyl, jhaloaryicig-¢efer toardiarg )

iyl ) RPRE i By I SRR o)t o %%%%(bc%enw

- C( O C nothedesswiry kpluralitPof BeCdmEAalak ) Ithus-4S8:16:613- ﬁéot@bkéﬂg) is withR 2ephenyl ) ,
-S02(C1-c4 haloalkyl) - SO2NH2, -S2NH(C1-C4 al kyl), -SO02NH(phenyl), -
NHSO2 ( Ctorofdikalparyl.. NHSO2( phenyl ), and - NHSO2(Cl- C4 hal oal kyl ). [0028]

o w0, 03 iHoos pClFERah e A Risef L SLaFisy Bhe MLOGeR opt BftfFagsbe o' "™

Di hal oasayons 6 ﬂeﬁlae@d kyh hetbroatdal mhylk oRjcen, figbgen drauby | E@ﬂﬁalesadfkyl
substituted with the designated plurality of hal ogens (here, 2, and 3,
r especthelespgyrlespiat falhwithindbe swwge pf @ean\mnapmncﬂ\gﬁe@ﬂettdq@v slmtéazl%lnﬂgen t hus

tet or odg EEyRERRRERL pe Rt bfckF a8 o N TPRk b BBl or e

car bon sbenSoﬁlﬁmbatbeﬁlzola}bxanﬁgb@m@bmh(saﬁllnoalsz rofepee o asnhéthﬂgﬁéﬂl&(ypﬁéﬂyﬂ ur.
Exanpl es of heterocycles that fall within the scope of the invention

i ncl udéN%leéwaﬁrmlaS aISHb%’é'ieé‘F)b szolylpym&qhavlnWazow,rmt@llrml pypglam@ylw
I ndol yl; é}wl ﬂg@iﬂw d* Ph %%i oxaz%tl 138%159@0%%9 Mﬂl oxan benzof ur anyl
e Tt 0 as e

benzodioX any NZo et er r e enedi oxyphenyl ,

when OqemHyklftg’uﬁﬁylaanﬂubéhkd U%hétero’ﬁ:@dlylalabbs]to aﬁiﬁtﬁc@éﬁlcbﬂtﬁimng hdt&aeycyd. .
pyridin I pyrlda2|nyl pi peri di nyl, rimdinyl, thienyl, furanyl,
oxazol y hetexan heferosyelyl qr@@ma%wyheteram jgh is ags@ seaﬁg/l@ﬁtewwcbwhyExamle@ he

i ke. (J}J' IQ%‘?Jr{?&éBJl ¥451dureg e u%leheett %,ltéf f)n%%glﬁ}ﬁﬂlt Q'tﬁﬁo%&g\%ﬁlpy OPI L

term heterocyc enconpasses IS a s

het er quﬁéridmylﬂ(-pmbl&ﬁnylpﬁ tlhhi‘dﬁﬂﬁiympy;&lralzhn}ﬂ and dysg- dlmﬁlrmz@wtﬂy@l nyl,
4- nor phol in 4-t hi omor pholin peri di nyl yrrolidinyl,

pi
3-thi azl%ﬂ Xfwrf S%ﬁb@?eézhemoy é&lmll@s 4z1m@ﬁmlybpm@éa4my£@m Hpenzyl-1exanpl es of
substléH% ﬁigﬁterocyclyl i nclude 4-nethyl-1-piperazinyl and 4-benzyl-I -

pi peri 0030] A leaving group or atomis any group or atomthat wll,

under t[pg3gleact i oA leavxiKigitouPds atdrh @S dro @ dtdiem S Rl NehdeBthe dartion t hus

promot Icrc])gdlrtl%gg tclle%ge ?rtomathg gtee:u(':tllrfgl rr?z(ljter?zllltt%us promoting reaction at a specified site.
Suitable examples of such groups unless otherwise specified are halogen atoms, mesyloxy, p-
nitrobenzensulphonyloxy and tosyloxy groups.
[0031] 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.
[0032] Substituted alkoxy refers to alkoxy wherein the alkyl constituent is
substituted (i.e., -O-(substituted alkyl)). One preferred substituted alkoxy group is
“polyalkoxy” or -O-(optionally substituted alkylene)-(optionally substituted alkoxy), and
includes groups such as -OCH,;CH;OCH3, and residues of glycol ethers such as

10



Sui t abl e exanpl es of such groups unl ess otherw se specified are hal ogen
atons, nesyl oxy, p- nitrobenzensul phonyl oxy and tosyl oxy groups. [0031]
Opti onal wo osfppsssomnal |y neans that the subsequently descri ped/iosnt43Dr

ci rcunst ance rray or may not occur, and that the description includes
|nstance ere gl%fvent or. circunmstances occurs and instances |n whi ch

it doesp D(CRpSHN Ly Whetspsis jap integer af aBaut 2;29: pgdaadbly al ky|
and - Tuté%e&d%&é refebHAeIbb RS s NSty Je%er%@'d'shbéf‘?utea‘gﬁ&%?%x%gg iPy those
skrIIed in the art tpﬁ respect to any groEp contarnin re

subst i thyeind>syatkoay os L@@Hg(}cbhn@H;Memjz isiantimagkeraf hb)outnt-r(l)@wfﬁaalmabout 1-4.
substitlé%ﬁn or substitution patterns that are sterically inpractical

and/ or het i caPiRstititeds alikyh pivé and (I}Pté’roa%h‘éﬁnélhtﬂcyldeﬁﬁ&sab$tEUte? Cleets)]
subst | {40y Eepebasy T FORHS, e ol BeotAEiRy h optondlHlnsBRRRI AR 3,

al koxy lgpteragryl more’qp@l gy, 2dllkapoyy Hratkay] an@lﬁewbamlkal)J Iytfa més@édtt\mtyetd alkyl, aryl, and
al kyl g&%&ép ﬁnally substituted al k ncl udes. groups such as
I wherenedne g 830re fungeybat SePf‘Fé‘?fébl¥ 48 ﬁo akout 3phygrogrsy s ary

PCT/US Y I O) XCH3, where x is an
i nt egeg%fo) gﬁ%}’ut MSM&%H lhg‘%% %@@sale@@gfrogt%%gdﬁd nore preferably about
2- 5 Anot her Rﬂréﬂé’r r@(d:.sfﬂkbﬁltyl)mt(esjaradlr&bsu)bstguaup -8R’, -NRAR Qhylakdnxyary,

OCH2(CH2) y Y bqut referably about 1-4.
[00331 @HBST%_("? (gbe% @Nﬁa?‘ 68§’§d aﬂﬁONmonggrﬁ@E%es t he
substity ky bpan te 3 ) n i ni ng an
optionally sug t?\xt ut gg\bﬁa Ky Ed"ﬁ eg{%"k @!tl{eéggr ?bRa %Cgf{ §oq@ﬁ l?;koxy,

ar al kylardntRi8OgRpar al kyl ), ref er respectively to al kyl , aryI and
het eroaryl wherein. one or nore (up to about 5, pref erany gg to about 3)

hydr ogen” at oYRergRe is mt@e@& spstitutedsirCe Al avh hetseasdraryyCsh alkyledor r om

the gr C2 alkyl)O (as an aryl substituent), -SRb,
NRhR R og‘g1 8- C“% gmpfro CORy) co(sz " CONRbRe, - COCR" )ocosz,

- OCONR' R, - NRGOR! or optiNRAIGR RibstitubiRANRDER Y], ar@ﬂ%roar}@%ﬁbﬁpQ aNE@CBb, -SOR'
-S2Ra,, - S2NRhR, . and -NR SO02Ra, where Ra is an optionally substituted
C, -C6 ahWParYlapyp*aH‘é({ &Yyl , aryl-C -C4 alkyl-, or heteroaryl-C, -C4
al kyl I OUpPR: opt |1y substituted C1-C6 al kyl, aryl
het)er oa?yl ar gﬁly@g@r&r?k@ 519 C)r yhet er oar yl-C, -C4 al kyl - d gr ou)r/),

where each optionally substituted R group and R® group is independently unsubstituted or

substituted with one or more substituents independently selected from C,-C, alkyl, aryl,
heteroaryl, aryl-C,-C4 alkyl-, heteroaryl-C;-C, alkyl-, C-C4 haloalkyl, -OC,-C; alkyl,
-OC,-C4 alkylphenyl, -C;-C4 alkyl-OH, -OC;-C4 haloalkyl, halogen, -OH, -NHj,

-C-C4 alkyl-NHj, -N(C,-C4 alkyl)(C,-C4 alkyl), -NH(C,-C4 alkyl),

-N(C;-Cy4 alkyl)(C,-C4 alkylphenyl), -NH(C;-C, alkylphenyl), cyano, nitro, oxo (as a
substitutent for heteroaryl), -CO,H, -C(O)OC,;-C, alkyl, -CON(C,-C4 alkyl)(C,-C4 alkyl),
-CONH(C,-C4 alkyl), -CONH,, -NHC(O)(C,-C4 alkyl), -NHC(O)(pheny}),

-N(C,-C4 alkyl)C(O)(Ci-Cy4 alkyl), -N(C,-C4 alkyl)C(O)(phenyl), -C(O)C;-C, alkyl,
-C(O)C-C4 phenyl, -C(O)C;-C4 haloalkyl, -OC(0)C;-Cy alkyl, -SO,(C-C4 alkyl), -

SO (phenyl), -SO,(C;-C4 haloalkyl), -SO,NH,, -SO,NH(C,-C4 alkyl), -SO,NH(phenyl), -
NHSO(C,-Cs alkyl), -NHSO»(phenyl), and -NHSO,(C-C4 haloalkyl).

[0034] Sulfanyl refers to the groups: -S-(optionally substituted alkyl), -S-(optionally
substituted aryl), -S-(optionally substituted heteroaryl), and -S-(optionally substituted
heterocyclyl).

[0035] Sulfinyl refers to the groups: -S(O)-H, -S(O)-(optionally substituted alkyl),
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R is hydrogen or C -C4 al kyl; where each optionally substituted Ra group

and Rb group is independently unsubstituted or substituted with one or

nor e subswiotoaesdes3 i ndependent |y sel ected from C, - C4 al kyl pcargso3/11432

het er oaryl aryl-C -4 al kyI , heter oaryl C C4 al kyl -, C, -C4 hal oal kyl
al. oal kyI

haI ogen S%géptlo%w QUbSU&‘teJ & )a%e@?/ ((IEII-IQ“aH-y mu@ hSIeWIrbﬁx:CS%(ﬁgpté‘l’
-NH( C, suggtltﬁiehmleaerocyN@g arfeth- s%bﬁd&ﬂ%hr;%ba tﬁﬁéh@ﬂﬁﬁl}ﬁ -NH(C, -C4

al kyl phenyl ), cyano, fro, oxo substi t ut ent for het eroaryl ), -CO2H,

- C( O Ooogy al kyl Sulfmkl(@:rsmt}algrqupﬁ( (O Ha (2 )-(optiomiyHuBstit@éd alkiyll ) |

- CONH2, HC( Q) 4 al k kyl O(C-c4

al kyl), S(%)% ‘@%gf}% a )é))a%)ﬂhe%% %p(t %;%f“ﬂ’@h ﬁi%;}eroarﬁ& 0 )CC( C)4( phenyl ,

- g(@O) gl’sg? M #Ma@ﬁlsubsﬁ%@hg&ro% S%z |—¢(Oé) ((@%ﬁg&y I&){B &I}‘Ee‘élg all\llf_lc?xg% SgZF g)hef‘)” )
NHSOZ( CS(@ZD C&)Itlbydtl)y Sub,NHS@(ap)II@WJ B(Oar(dptiodaBO2¢ i inGad hatroatyloxly), . y[ 00341

Sul f I f tg t . . - S I bst 1),

S ool Yok bR OB RS S b oy
and - S-1pgp4)i onal Iyha%mfc@uaém@dacc&%ﬁreeﬁmexérz t0 &9&33%5 M faylnd efers to
the groups:” -S(O-H, -S(O-(optionally substituted alkyl), 11 WO 03/088903
PCT/ usdsblbgaaneffecﬁ(@)es@mmo fraé bympulnstand thag drearoy bjologiGi@or (odprwmal |y

bstituted het t | | bstituted h 1) d
7500y - (UEREHHE: Ry Pt 2 bRy G onib i s PIARPCREFERSCRE. B oups:
- S(02) -did adai) sa(t@ﬁﬁd Qéfbélahéﬁtl%h'@ﬁ%s' PHARRa RUEYAIly ¢ qcceﬂaﬂ@a&@fa?tﬁﬁﬂh l$¥1ts

substituted aryl), -S(02)-(optionally substitut’ed heteroar
- 5(02) -ihdpti¢ thosd Iic;m@d Bsim inorgaidreidsrsodyad hpldyochld@cCR)d; hpdbbwnad hgid,

bstit d al , . =5(02) - t'. I bst t
-sg(éz') Slcf‘ it 65i III@%%%PI‘P{II@% ' na%ﬂ%ﬁgx%)d't O5e 6‘2‘}3/ Irg%ty gt fgjds
subst i tyitgds E&h%aayﬁsﬂogiogmmd wéoncséc@@)pyﬁpv@é AQD b §a@%mwfa@ﬂ ani no) .

[ 0037] Pharnaceutica acceptabl e salts'refers to thos€ salts that retain
t he bimwhlogicaald, eddcant amé,rfemarloﬁmﬂhertairroee@lct@I‘qtloand zemdoit laaiid, cingarmiot

blologlchI r..oth desi rabl.e, thaswtable cid or
pase. it mendieicts i st nicadd AebepRnk acidbterted bt s and
base adgiit{iRhcRPdddSthe BR@r maceutical ly acceptable acid addition salts
i ncl ude those derived frominorganic acids such as hydrochloric acid,
hydr obr[0i38] aci d, Phamdcaniicallycicdeptable biase additipn phlésipblmde thoae iletived drdrine
l'i ke, and t ho% derived from or gani c %CI ds
inorganic bases such as sodium, potassium, lithium, ammonium, calcium, magnesium, iron,
zinc, copper, manganese, aluminum salts and the like. Particularly preferred are the
ammonium, potassium, sodium, calcium, and magnesium salts. Base additioin salts also
include those derived from pharmaceutically acceptable organic non-toxic bases,
includingsalts of primary, secondary, and tertiary amines, substituted amines including
naturally occurring substituted amines, cyclic amines and basic ion exchange resins, such as
isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, and
ethanolamine.
[0039] Protecting group has the meaning conventionally associated with it in organic
synthesis, i.e. a group that selectively blocks one or more reactive sites in a multifunctional
compound such that a chemical reaction can be carried out selectively on another unprotected
reactive site and such that the group can readily be removed after the selective reaction is
complete. A variety of protecting groups are disclosed, for example, in T.H. Greene and P.

G. M. Wuts, Protective Groups in Organic Synthesis, Third Edition, John Wiley & Sons, New

York (1999), which is incorporated herein by reference in its entirety. For example, a
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such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic
acid, maleic acid, nmalonic acid, succinic acid, fumaric acid, tartaric
acid, citwpDw®3agiol3 benzoic acid, cinnam c acid, nandel i cPaEiu$P3/11432

met hanesul foni ¢ aci d, ethanesul fonic acid, p-toluenesulfonic acid,

salicylig acid and.the |ike. 03 P ceutically acceptabl e base

dai ¢ dh O toBiEs e biniie 40t SIBERRIRY) EpY pRSEES B a8 i um
pot assigisiected Wit_htbnmwammﬂbtwﬂingc%b%.umkew&gmﬁihmnd JtRét reactiv Eroup O BRGT
manganese, alum num salts and the like. Particularly preferred are the

amoni pimilpds bespiotagtedsodi um  cal ci um and magnesium salts. Base additioin

salts i ncl t.ho er,ived fro har, eutj cal.l ccept abl e organic
on- oV i ssac, Siirat SFreag el Sap bl TohaR) BV T bR pY o B S Pef ndpy

ani nes,cofiipdshd bEF&EMANT HesaltithgdfdiSugabloadIvitad bHthe 66HpEUrAS of e Horhulagd

am nes, cyclic am nes and basic ion exchange resins, such as

i sopr op¢ Blirmeceutichlieadeyptabli selvatgs, stelyasdimidrases, includingmamihydrates and
triproq%laggaek:and et hanol am ne. [0039] Protecting group has the meaning
convent 1 OharF @ssoci ated with it in organic synthesis, i.e. a group that

sel ectijggdny bl ockganer @e p@fﬁfﬁmﬂea@g&iw@d Bérti@TohtainPod®r tnhdrbl A& ARG
conpound such that a chem cal reaction can be carried out selectively on

anot hercenigpy (Gtge teedrbonda ahicheR sandRoasrd ageddied vgte Rhdiffgrsdtgm Ran andadyl y be

renoved, af t.er .the selective.reaction i conplete. A variety of protecting
o oupe S sa B tihert dRaRn O, i3 o Rt BB met Y P <
Pr ot ectdefifed3i® s iof abJoBAS btereSYHHIRSY, 85 (RRoF (8)EdThd B8send REnWH i€ YnehnSONs,

New York (1999), which is incorporated herein by reference inits
entirettg In a pessitie Ispmeys, 0B WIgRoRSIBCTHIKISOS enrally phsedorsamst ot ect ed

formis _where at .| east e pf th dr .groups esent _i,n .a c ound is
Dot eonn R ninGaRG OPaRt ale VSRR LY iRt el b BtPinst VR SBERO:

react i \on@bIBSCHIRY reaénf, |oﬁfds&1v_9@uﬂﬁ%)&&%ﬁ@onai Q0130 WRdEthE 8b@psurld t he
conpound forned by the interaction of a solvent and a conpound of Formul a

| or salescritigdhersin cauain gbifimicsdsiuplet oadapr ether asotepoefiagemetrictaspmPstindmd | are

phar maceut i cal | ept abl.e sol vat es, ..such as hydrates,. i.ncludin .
monohydr e SPestle AR e R R0 Y& BBnof U ng e B T b e 8eki e

her ei n iggdrai DikeMgseDAll PREENARIOTRY dridGrotati6id] @dondr€ard alsbhfefd@di@Met 0 Whi ch R2
and R2, are attached where R2 differs fromR2) and may thus give rise to

enant i ohelpded. di ast er eomers, and ot her stereoi soneric forms that may be
[0042] 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 salts or complexes
which may be separated, for example, by crystallization; via formation of diastereoisomeric
derivatives which may be separated, 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
unmodified enantiomers; or gas-liquid or liquid chromatography in a chiral environment, for
example on a chiral 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 enantiomer is converted into
another chemical entity by one of the separation procedures described above, a further step
may be required to liberate the desired enantiomeric form. Alternatively, specific enantiomer
may be synthesized by asymmetric synthesis using optically active reagents, substrates,
catalysts or solvents, or by converting one enantiomer to the other by asymmetric

transformation.
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defined, in terns of absolute stereochemstry, as (R)- or (S)-. The present
invention is neant to include all such possible isoners, including racemc
m Xt ur es,wopiosaabs y pure fornms and internedi ate m xturesPCQitSovad4By active
(R- and (S)- isomers may be prepared using chiral synthons or chiral
reagent or 116 usi n conventional techniques. Wen the conpounds
descri b ‘t‘JmH@P’é yoldhn 5?%‘?“5 MepHPR doubl e bonds or other centers of

geonet ry symet t hat
The. corloatiata T ol Hesehat iVENERGs SRERL ik oPRSt A Bombuldk, LAkRRSPHe

t aut onedascrifedrasbeaaogyrantdadnes ma hiosm@ned-eneay thatadrs mhi bitoeolfashetod niige niitedk uded.
[0042] \When deqs:slgg% the, R- and S—Esomer may be resol ved b%/ nmet hods known
to thdsBesins: Hydghibpingaiteic kingsips, Bytdioh pEeplinens gt Srangrortkigetinyeoi someri ¢
sal ts UneSRFRAEHESN oi"?@lﬁﬁ"a 1t@1% 1§§f§a§c@$rﬁ€lnshg@rWﬁff@HB ifiten®¥e to be boyn

crystal I i zation; via tor ma di ast ereol soneri ¢ derivVati ves V\l/fn ch may

be s epab}earﬁdhedrgrthcemsqﬁt mvehtyorccaypst’alaztels ionald fhuling that perqmbzdlofnrof i etiic d
chromat.q sel ective . reaction, of. one epanti.oner wth

enant i ?S“EE%GT"P‘? causespalfprmatipn pr dysfipstian 8&?&}%@ sringss, é@ﬂi‘%ﬁlyd?sui“e‘tﬁjct i on,
fol I oweg cBy &&9%@& b Af ddafie &a@&élhgfb &ecémsaafm&h bF e isnapbhagers: or

gas-liquid or liquid chromatogra n a chiral environnment, for exarrple
on a cmonajouadqocﬂmcmbedsluodm arhllst ﬂhlematqmtkhneambﬁﬁﬁd Ic hnathdér elmt@dnnierm,rthen t he

presence of a chiral sol ve be appreci ated t hat re the
e F o oamamnisRaibithe BORYE Ringn; K5 dsridh AER A eoar OB Alors OF S hME of t he
separ at h Qg PkACS IR ted G m%egqo@;p&\ﬁesuﬁg Bmsmwse%tee PHRYt 06 d fsiUogsed to

| i berate the desired enantioneric form Alternative speci fi ¢ enanti omer
may be wslyiah iﬂescmpdratryl hesimbetaferencs);VRAK. Geeidi. SgPajpttlI‘ﬁaI6L3)81ath4; whkichéagent s,

substrates, catalys r solvents, . or nverting o I one o the
othor | BYSSBgRFAHEILS by FreRGraiatN B Ces M S oo Sorhio Sagape s agpich
Conpoundsn@fpdriied E&eﬁwrefev;efeat ke QOHR. Phigt Rbes gad 684“(@@&1 Qn is directed
to a class of novel conpounds,” which ¢an be describéd ds benzopyran-4-ones

or chr onmrpdramdeksrelm hjatefemeca) VKBIPY dse, UfS. PaenoNonm448,08 %, ethiah iski nesi ns. By
i nhi bit.in tic k |ns I ransport

i nesi rEgorPaglsdere PRTREEREHCES Ber L apagik 8 Pops¢Bbrviish Socompl i shed.
Wi | e natorhfiafadieRSh BQré?@reP&?:%d (B3¢, BNY PLRGPKY. 6, 886U, GBI is OB rh@D

capitalizes on the findin erfurbation of mtoti’c Kinesi unction
causes headin by mﬁbneocﬁ)DMpdy,s@MHa'p,l K)ml-éf(sem UG iPatespNo.di, 461,855, adpindnis | y

[)]? S? lhteiiggqlrg egﬁlleretlrhé)glre%ergrrlczre§sl£1p§ see, elléT ggbahcatlorfﬁ%.o% 89/9%99 ?uc nbodi ment

incorporated herein by reference); Kip3d (see, U.S. Patent No. 6,492,151, which is

incorporated herein by reference); and RabKé.

[0044] The methods of inhibiting a human KSP kinesin comprise contacting an
inhibitor of the invention with a kinesin, particularly a human kinesin, preferably human KSP
or fragments and variants thereof. The inhibition can be of the ATP hydrolysis activity of the
KSP kinesin and/or the mitotic spindle formation activity, such that the mitotic spindles are
disrupted. Meiotic spindles may also be disrupted.

[0045] An object of the present invention is to develop inhibitors of mitotic kinesins,
in particular KSP and especially human KSP, for the treatment of disorders associated with
cell proliferation. Traditionally, dramatic improvements in the treatment of cancer, one type
of cellular proliferative disorder, have been associated with identification of therapeutic
agents acting through novel mechanisms. Examples of this include not only the taxane class
of agents that appear to act on microtubule formation, but also the camptothecin class of

topoisomerase I inhibitors. The compounds, compositions and methods described herein can
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conpounds described herein inhibit the mtotic kinesin, KSP. In another
enbodi nent, the conpounds inhibit the mtotic kinesin, KSP, as well as
nodul at i mryoaamssIn3 nore of the human mtotic kinesins sel ectrao$/nan? t he
group consisting of HSET (see, U S. Patent No. 6,361,993, whichis

i ncorpor.ated herein by reference): MCAK (see, U.S. Patent .. 6,331, 424,

whi ch jttes 1Hélb‘?‘b%ﬁlf‘§1“<¥§y ﬁ’é‘g %ﬁeﬁfﬁsgaPBfl@?{Wééﬁﬁ disgages @P f(%‘él@,r pERIEiMN)i cat i on
No. WO; ; Al | SinkdIC -ed is . =Kl (see,

U s, oo gol MR ) Gt R A e R TP AR, plhd
MKLP1 (dsedert).fngdPdiserderdmd i6flad82086, which is incorporated herein by
refere . Kifl5 (see, U S. Patent Na. 6,355, 466 ich is incorporated
her ei nnm@)ﬁr]ef er eri%%pf’,“ﬁkgléi’ %58&956%.1@611%’% EBiates\g mehegdsemplaying prrappyngs
incorpq@@%gghmfgypgdidgn:reference); Mopl, CWKrp, Kinl-3 (see, U S. Patent
No. 6,461,855, which i1s incorporated herein by reference); Kip3a (see, PCT
Publ i cati on No. WD 01/96593, which is incorporated herein by reference);

Ki p3d (see, U S. Patent No. 6,492,153, whicRh is incorporated herein by
reference); and RabK6. [0044] The neffhods off"i nhi biting a human KSP ki nesin
conprise contacting an inhibitor offfthe inyention with a kinesin,
particularly a human ki nesi nRi ' aq KSPReor fragnents and

vari ants thereof. The inhibition ATP hydrolysis activity of
the KSP kinesin and/or the nRfotjic spindle forljrati on activity, such that

the mtotic spindles arerydisfupted. Meilglic spindles nmay al so be
di srupted. [0045] An object IS tavent@n is to devel op
inhibitors of mtotic kinesing, in particullar KSP dnd especial |y human

KSP, for the treatnent of disorders associatted with cell proliferation.
Traditionally, dramatic i nprofements in theRereatment of cancer, one type
of cellular proliferative disorder, have been associated with
identification of therapeutic agents acting through novel mechani sns.
Exanpl es of this include not only themulxdane class of agents that appear
to act on mcrotubule formation, but also the canptothecin class of

t opoi sonerase | inhibitors. The conpounds, conpositions and net hods
descri hegd hgrein can 14 WO 03/088903 PCT/US03/11432 differ in their
selectivity and are preferably used to treat diseases of cellular
proliferati dh,is chaseh diginnhydrogen, ogtionkilyriubedtuted atlans eptiotwylysuptiastdsryl-,
restenosi s, cardiac hypertrophy, imune djsorders, fungal disorders and
i nf | amRRLPBALY %é}&etfdwﬁ%ﬂuiOHBP@a,HYtSH‘ém&et@%Eﬁ@mamreﬁ@d epionallysubstittedyet hods
enployhﬁﬂﬂ&ggggppds represented by Fornula I

R, and Ry 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 Ry
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, -NHR4; -N(R4)(COR3); ~-N(R4)(SO3R3,); and -
N(R4)(CH2R3p);

R; is chosen from hydrogen, optionally substituted alkyl-, optionally substituted aryl-,
optionally substituted aralkyl-, optionally substituted heteroaryl-, optionally substituted
heteroaralkyl-, R;50- and R 7-NH-;

R3, is chosen from optionally substituted alkyl-, optionally substituted aryl-, optionally
substituted aralkyl-, optionally substituted heteroaryl-, optionally substituted heteroaralkyl-,
and R;7-NH-;
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ORS R REB R R OR7 R12 RB Fornmula | wherein: R is chosen from
hydr ogen, optionally substituted al kyl-, optionally substituted aryl -,

opt i onal I'woualst9ns ut ed aral kyl -, optionally substituted hecensasyi432 and
optionally substituted heteroaral kyl-; R2 and R2, are independently chosen

from hydrogen, .optionally substituted alkyl-, optionally substituted
al koxy, opt ifomas ¢thesaybiemihyigogen. opypallysybstinad plkykueritanelly afpstiugdayyl-,

opt i ong)ki¥ns ' er, o ' y i :

ot e ocP RS 0RO iy sy BRACPRLORE A BBl S
subst i theteechr@kylt-p 7- nenbered ring; R12 is selected fromthe group
consisting of optionally substituted im dazolyl opt.i onal I‘éAsubsti tuted

i mi dazol i nylRa is e troRy husrpuserationgilyaybsysadalkyl-, optienallympkatifytedprdy) ; R3
o bor s IR ROhHIRRBYHGRESRIRD bh BRI X SURREY hUb LI M opi 8RBl e

substitute y substituted ara substituted
het er odretdrearalapl-j onal | y substituted heteroaral kyl-, R150- and R17-NH; R3a

is chosen fromoptionally substituted al kyl-, optionally substituted aryl -,
optional ly BuBstfz 3& e\ %ﬁﬁmnﬁ?nﬁ?ﬁq’i%‘ﬁhﬁém} hydogen. pgylebpti@aly oar yi -
opt | onalb i Sy i-Ub REbnlf SIHeaRRdNkoxy, a0 b1 ni 3/088903
PCT/ US03/ 1114 g H&ab I?[s ncﬁ%senéff'ur om*%/ng oge ,“B%%tr%’a‘f‘@’ < (g’ti tuted al kyl -,
opt i onalidliylsmiyst, atkytselfomyly hikylsalfonammdb, ylkylihist, ichiboryhliaylalckboxamiot,i onal | y
substitut.ed heteroar %/I - aLng ,oFt [ oaal |y sulgzt ituted heteroaralkyl-; R4 is
chosen ¥HB? sgertionglly substiiuisd avlpadiopfiprallysoRjituted Befetoghdt | y substi t ut ed
aryl -,  optignal IngsatRshiopHbedyRUB Yk aIk9RL 4 R1dAA tataied
het ercycl yl -, llgan(ﬁéts)pt I ongwy sggstggl t ut eg 9ﬁ’etlgr oar%?l%glll?@; al& ’
optionally substituted aralkyl-, optionally substituted heteroaryl-, and optionally substituted
heteroaralkyl-, and
R,7 is hydrogen, optionally substituted alkyl-, optionally substituted aryl-, optionally
substituted aralkyl-, optionally substituted heteroaryl-, or optionally substituted heteroaralkyl-
, including single stereoisomers, mixtures of stereoisomers;
a pharmaceutically acceptable salt of a compound of Formula I;
a pharmaceutically acceptable solvate of 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 I.

[0047] When R, is an imidazole, R;; has the formula:

Ris
wherein

Ry is chosen from hydrogen, optionally substituted C,-Cg alkyl, optionally substituted
aryl, optionally substituted aryl-C,-Cs-alkyl -, optionally substituted heteroaryl-C,-Cs-alkyl -,
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R5, R6, R7 and R8 are independently chosen from hydrogen, acyl, optionally
substituted al kyl-, optionally substituted al koxy, hal ogen, hydroxyl,
nitro, cyaom3/ossdpal kyl am no, al kyl sul fonyl -, al kyl sul f onamcaarses/al4ky!| t hi o-,
car boxyal kyl -, carboxam do-, am nocarbonyl-, optionally substituted aryl
and opti onal ubstitute eteroaryl -; 5 is chosen fromaoptionally

subst | t‘tﬂ“@&ali}?/ ?&\}Ft-‘t}“eép”‘ﬁlbq?va&ﬁlie’@béz tOPP?.Haﬁé SalPS;f/llt‘ét,eg hejgronyi&l 1 Ge-adkeyst t ut ed
ar al kyl spti j 3 i-fut (VAR i L ,tuted
et or oo ARl SRSGHATURTI S SIS RRLRR AL g PORLARY hARBL Y oYMl

opt i onadubstitsigd £1)iGsubldsgl, aptydnally spbstiorted aryl, os odtnatlysestianad &yl-€,-Coptliybnal |y
substituted heteroaryl-, or optionally substituted heteroaral kyl- including
si ngl e 'stereoi soners, mxtures of stereoisoners; a pharmaceutically

accept gighggjsal t qwhg1R%ﬁggg@qugdﬁgrﬁgq@sh&f@ﬂﬁm§rnaceut|calIy accept abl e
sol vat e of "a pharmaceut’ical 'y acceptabl e solvate of a conpound of Fornmul a
I; or a pharnmaceutically acceptable solvate of a pharmaceutically
acceptable salt of a conpound of Fornu\a . [0047] When R12 is an

i m dazol e, R12 has the formula: N R13 N,R13. wherein R9 is chosen
from hydrogen, optionally substituted 8 |a kyl , optionally substituted
aryl, optionally substituted aryl-Cl- a < optional |y substituted

het eroaryl - Cl- C4-al kyl -, 16 WR 8903 IPCT/ US03/ 11432 optionally
substituted aryl-C 1 -C4-al koxy -, opt\onal]y pstituted

het er oaryl - C1- C4- al koxy -, optionally Ituted heteroaryl-; and R13 and
R13> are i ndependently hydrogen, optionally bstituted Cl-C8 al kyl,
optionally substituted aryl, or optionally sub¥fituted aryl-Cl-C4-allcyl -

[ 0048] When R12 is an imdazoline, R12 has the fornmula R14' N R14 R9 RI10,

wherein

Ry is chosen from hydrogen, optionally substituted C;-Cg alkyl, optionally substituted
aryl, optionally substituted aryl-C,;-Cy-alkyl -, and optionally substituted heteroaryl-; and R,
Rio’, R4, and R4 are independently chosen from hydrogen, optionally substituted C,;-Cg
alkyl, optionally substituted aryl, and optionally substituted aryl-C,-Cy-alkyl -.

[0049] In one embodiment, R; is chosen from hydrogen, optionally substituted alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl,
and optionally substituted heteroaralkyl-;

R; and Ry 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 Ry’
taken together form an optionally substituted 3- to 7-membered ring, provided that if either R,
or Ry is hydrogen, then the other is not hydrogen;

R, is selected from the group consisting of optionally substituted imidazolyl,
optionally substituted imidazolinyl, -NHR4; -N(R4)(COR3); -N(R4)(SO;R3,); and —
N(R4)(CH2R3p);

Rj; is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heteroaralkyl, R;50- and R,7-NH-;
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N R10 wherein RO is chosen from hydrogen, optionally substituted Cl-C8

al kyl, optionally substituted aryl, optionally substituted

aryl - C1- G¥oalogd903 , and optional |y substituted heteroaryl PcTarsd3/Ru62 R10, ,
R14, and R14' are independently chosen from hydrogen, optionally

substituted Cil- al kyl , aptionally substjtuted aryl, and optianal]

subst it ut ed %aew%eiﬁfrﬁgramewnaﬂy SPE%@F(T Pﬁfylaﬁétl%ff?ﬂ)‘éfé}l‘??é‘mt?g #rbBURRen f rom
hydr og i Y, j I opt.t t

opt 1 onal PR ARG Yoy qUibAicR Hekhoqry DBR AR M BURIIAMEM tha

opt i onaRlyNHubsti tuted heteroaral kyl -; R2 and R2' are independently chosen
from hydrogen, .optional | ubstituted al kyl, . optjonally substitute

al koxy, opt ioha fPsay g@ﬁxyaf%amélpypr,lﬂlw%ﬂaﬁeﬁ98@L8££1?e%kyéabsaw&?$iwyg
opt i onahin SRSk e dr BN E5 ARy s BB RRH AR Y ' '

het er oarp all}srliyw%;%“étr HR2 gﬁng}t R(%‘?%t ayksenggtcl)lgagt ﬁer @%ricl)r’ %‘waﬁﬁ%%%ﬁgfﬁ‘?ted

subst i theteechr8kylkp 7-menbered ring, provided that if either R2 or R2' is

hydrogen, then the other is not hydrogen; R12 is selected fromthe group
Const ot i g OF pReshdiony i eRiogaly mHDGAARS SpEotienholubS ot og

i m dazqjptiBydity subkitied 2 )Q)?SB%M Dol ie PREGER y et} -, AaDpiionl fadb) ;. R3

i s chosen frgnﬁuhydrgggn,]agﬁt onal PI; substituted gl kyl, polgt i @%ﬁ%@

subst i thetegohralkyl; optionally substituted aral kyl, optionally substituted
het er oar yl , i qnal | y substjtuted et er par nglg R150- and R17-NH; 17 WO

opt.i
03/ 088903 PCT Bsd3yapflAare pegpendentfyschasen frgm, EhaeYly ORS¢ ut ed al kyl |

R e e e e S i b o et L e
Ri b is adhbsdionyl; elkylsyomgedo, adiptihon atibyx silityd dathexeshidy, kpinocapbignal |y
s B BRSOt pral ] optonal Ty subst{ut ed
R R T T AT
opt i onaubstitgtat stalkylit epdionfibt sbstan@t bgterqaryl, and optionally substituted heteroaralkyl-;
and
R,7 is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, and optionally substituted
heteroaralkyl, including single stereoisomers, mixtures of stereoisomers;
a pharmaceutically acceptable salt of a compound of Formula I;
a pharmaceutically acceptable solvate of 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 I.
[0050] In another embodiment, R, and R, are hydrogen; and
R is chosen from optionally substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, and optionally substituted heteroaralkyl, provided however, that R, is
not substituted phenyl;
R, is selected from the group consisting of optionally substituted imidazolyl,
optionally substituted imidazolinyl, -NHR4; —-N(R4)(COR3); ~N(R4)(SO2R3,); and -
N(R4)(CH2R3p);
R3 is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
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R5, R6, R7 and R8 are independently chosen from hydrogen, acyl, optionally
substituted al kyl, optionally substituted al koxy, hal ogen, hydroxyl, nitro,
cyano, diwbloglossyono, al kyl sul fonyl, al kyl sul fonam do, al lpgiTttisiosr11432

carboxyalkyl carboxanido am nocar bonyl, optionally substituted aryl and

option%ﬁfé ﬁ% k{ aryl-; R15 is chosen fromoptionally
subst i t1§t tr 15 }g’substi tuted aryl, optionally substituted
ar al kyl , optmprgaéﬂoxerﬁfs&ﬁtdphyﬁeﬁr} s'il%tﬁﬁt‘é@ﬁbk'yl oaﬁ&aﬂpfshwﬁﬁtwa@v%%hbm ed

heteroaralky - R' is chosen from hydrogen, oOptionally substituted

al kyl , sobstltuwdlatag}k)dmmnalm sudbsatuted, heteogarylooptidnplls sidstifutedt lederaaralkigly land

opt i ona*( bstituted heteroaryl, and optionally substituted

het er oaral’ I@IIIJ i ncl udi ng single st er eoi sonmers, m xtures of stereoisoners; a

phar maceut i |1é’clﬁﬁ&?ﬂ6ﬁb]yﬁro§@ﬁ topﬁBnﬁlﬁQBﬁﬁH@Q alklyl, %9&81\‘311@/ shibstRuted aryl,
phar maceut i ca Iy accept abl’'e sol vate of a pharnacéutical |y acceptabl’e

sol vat @p@bn@lly wﬁmmddlraikylmtmnhléy $ubsotutes hoteawarplc andt @pimlnhlgty adstptabl e
sol vat %ﬁ lﬁ’( g,r maceutical ly acceptable salt of a conpound of Formula I.
[ 00501 T 8B Mer enbodi nent, R2 and R2, are hydrogen; and Rl is chosen

from opti onat) ¥ cﬁweﬁtfmuhﬁﬂog%rnybpudmny mhwedsa;mi Iobusﬁmyashsétﬁu&d aryl-,

optionally substituted heteroaryl, and optionally substituted

het er oapticrslly, subsidutedachlkdweptionallylsabstitited betereyelyls avsitdptionaty subeiityted R12 is
sel ect iid from tre group consisting of optionally substituted im dazolyl,

opt i ondIFSOLEEYi t ut ed i ni dazolinyl, -NHR4; - N(R4)(COR3): N(R4)(SCRR3a):

and - N( R4) (IEHRR3R) andRS; dré ufaegéﬁiemﬂy &{Bsé}yﬂéxﬁgﬁﬁrog@xﬁ)tabﬂn@ﬁth%aﬁybSt' tuted
al kyl, Btl onal |y substituted aryl,” optionally substifuted aralkyl,

opt i onalupstiteigd gﬂiyi wptendlytsubsivipd alk@pr,lmlv@bm yhyduost integ, exprbgdByGB1i088903

Dot el ARRLERIRUGY g salPsyal Rt e o P el |y

subst i tdptiealff ﬁibkﬁ‘thted%ﬂ}l|aﬁﬂ'@bﬂlc&’naﬂ¥@ﬁﬁsﬂtﬁl}!&cﬁﬁkt&l@&@[—oar yl, optionally
substituted heteroaral kyl, and ; R3b isS chosen from hydr ogen,

optional |y sibss ¢hqacleﬁoralqunallymlbﬁﬁaﬂed plkyliloptionally subsiityted arybmphgmlm y

zﬂgzz : E ﬁt)g[ﬂ %El%ralflyyl op%%%rlal?yns"%llbst){tu%dt?ls elrcgalfl)t/legn c%[tf(a){lgl?y Qlubbtltupe% etrcl)a?a

R;7 is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, and optionally substituted
heteroaralkyl, including single stereoisomers, mixtures of stereoisomers;

a pharmaceutically acceptable salt of a compound of Formula I;

a pharmaceutically acceptable solvate of 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 I.

In a particularly preferred embodiment, where R; differs from Ry the stereogenic

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

Nomenclature

[0051] The compounds of Formula I can be named and numbered in the manner (e.g.,
using AutoNom version 2.1 or ISIS-DRAW, each of which utilizes the IUPAC system of

nomenclature) described below. For example, the compound:
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het eroaral kyl -; R4 is chosen from hydrogen, optionally substituted al kyl -,
optionally substituted aryl-, optionally substituted aral kyl-, optionally
substit utwo odessmoeycl yl -, and optionally substituted het@caarsabkBz; R5,
R6, R7 and R8 are independently chosen from hydrogen, acyl, optionally
substituted al kyl, optionally substituted al koxy, hal ogen, hydroxyl, nitro,
cyano, dial kyl am no, al kyl sul fonyl, @ sul f onam do, al kyl thi o,

carboxyal kyl, carboxam do, am nocar ho optionally substituted aryl and
optionally substituted heteroaryl-; jR15|is chosen fromoptionally
substituted al kyl, optionally st ftwted aryl, optionally substituted
aral kyl, optionally substituteg , and optionally substituted
heteroaral kyl -; and RL 7 i N&hosen @rom hydrogen, optionally substituted
al kyl, optionally substituted aryl, OQpNigral JNHsubstituted aral kyl,
optionally substituted heteroaryl, and optionally substituted

het eroaral kyl, including single ster oners, mxtures of stereoisoners; a

pharmaceutically acceptable salt of pnpound of Fornula |I; a
pharmaceutically acceptabl e sol vat € off a pharmaceutically acceptabl e
solvate of a conpound of Formula I; or a pharmaceutically acceptable

sol vat &.efthéchhpduiacettdrimgltd Fors@ePhableR SabénAf, R8 is @mq?aﬁic@r%rlﬁ)t nula |.
In a particularly preferred enbodi nent, where differs fromR2", the

st er eog&APY), Roeisthgdrogen; e s MR HGORRR R1as 8, adieatindpheng!-oRs isBe R

configuration. N cl at,wye 00511 . The,conpounds of la | ca naned
and norBaPRERPH e Rt s hodiaatny ST BS RBERE fodied nBl S oS- &E omaw
each of[] Ltséhzylm-&yaaﬁst-émmléﬁ%éay@ggmmthgé@m%ﬂ 3ot ginekhyiBe6ianhed bel ow.
For exan‘g e, the compound: 19 WO 03/088903 /US03/ 11432 " ONCOON ,- N
H2 i.e.[008He conpokevisadboeetnpepndo Forrmula | where Rl is benzyl, R2 is
propyl (particularly i - propyl), R2, is hydrogen;, R12 is -N(R4)(COR3); R3
i s 3,4-di methyl phenyl-; R4 is 3- ~

i.e., the compound according to Formula I where R, is 3-methoxy-benzyl, R, is propyl
(particularly i -propyl), Ry is hydrogen; R, is substituted imidazoline; Rs, R¢, and Rg are
hydrogen; Ry is chloro; Ry is methylenedioxyphenyl-; Rjo, Ri¢, R4, and R4’ are hydrogen
can be named 2-[1-(2-benzo[1,3]dioxol-5-yl-4,5-dihydro-imidazol-1-yl)-2-methyl-propyl]-7-

chloro-3-(3-methoxy-benzyl)-chromen-4-one.

Synthesis of the Compounds of Formula I
[0053] The compounds of Formula I can be prepared by following the procedures
described with reference to the Reaction Schemes below or utilizing techniques well known
in the art. See, for example, Hirao et al. (1984) Synthesis 1076-1078 and Coppola et al.
(1981) Synthesis 523-526, which are incorporated herein by reference.

[0054] 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
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am nopropyl-; R5, R6, and R8 are hydrogen; and R7 is cyano is naned

N- (3-am no-propyl)-N |

1- ( 3- benayb-03/088980- 4- 0X0- 4H- chr onen- 2-yl ) - 2- et hyl - pr opyPLTA]S43/di482t hyl - be
nzam de. [0052] Likew se, the conpound: O O C N/ O i.e., the conpound

Cpart i TPy B die. B il furetdg e, émé”%-rﬁitt%&%%oam i ne:
R5 R6, ("?Hiﬂ'l‘:g m@étﬁylfdmﬂm&e@mfﬁ' Ioﬁl&mo%%etﬁ%ehécmsﬁﬁ'é'éo?nedl oxyphenyl -
and R14 are hydrogen can be hane

2 [ 1- (leﬁ“éﬂlpo{elh@]:)i idistioil Brey; iImethamol |pbryd1moandrﬂ@ahi<©] - Unlghs spReified kythepr opy! ] - 7

- chl h 4- th f the Co d
o For R {8 g8 N Eh e BRSSPt R ereat invssliine: BRREEets BB | owi ng
the prqeesk|res dﬂ%h@&?s Winfeind ﬁfd%{ged"&&nhgl %mlaﬁ%ﬁé}f?&e%ﬁg@ﬁm@@nﬁ)w or

utilizing techniques well known inthe art. See, for exanple, H rao’et al.
(1984) GyntoHerigs: sbORBNLO TS @ﬁniectmipnbél et108P0). (1981) Synthesis 523-526,

whi ch i ncor parated herein_ by refere ce [,005 | ess specified

ot her vﬁ@@s,é]t he t Prgﬁnerﬁgwgrﬁto‘f Cg,rb?’ﬁ‘/é‘rctac F&?ﬁ(lb@ %3}2‘\'/?3:}?3‘ COB?’erR“’inF‘n]ert sol vent "
mean a &RkiveMod Sﬂgéédulfe@dﬁfr ekdifpi6 ARSI £t @Pa9Tbe bR afc@af itelin ?n'erf Lﬁl%acr' bed
in 20 WO 03/088903 PCT/ US03/11432" conjunction theréwith ]i ncl d| ng, for
exanpl e:arktmmlaeamd withl the appropriase alkianalj geaac;ratlgvn@myidrdo:f ¢andaions.(LiRdWESS,,

di th DIVE" h f } | hi d
G Rl oAt STRRL S pipat vbing EMRh Ol Alridiion Bk Pt I MarRiE TR MoV ess

speci f iRt ardd By &GRS ﬁélevhﬁteca%&yﬁméd Ug@®dhd zﬁbé)trgﬁla'iceﬁﬁﬁlb ORRerhtivee

pr esent 1 nvention are |1 nert or gani C sol vent s. The term g.s. neans
addi ng aalowaanltklyt gst@uﬂch & amethyloester lof theecal masab@uledttmwtthamamm tg.provide bri ng

a solutjon to esired, vo 005 I n neral esters of
car boxﬁl? e (o %m OB‘éOHBP%HhPrB%?ng?OﬁtHH{FéWS?%HHL @1”8 ' SPfOGﬁd“‘e

pr ocedye8sibefli@h TEX B Btk UB, AF1 193 rmwﬂoea@b@ﬂg(&ﬂ;s%ytﬂe%&ﬂeaed bhe
required carboxylic acid with the appropriate alkanol, generally under

aci dic a¢lqdadstte1rsoﬁs examplewnatyl estam dbhestprsheaybepapaed arsi negmtvgchusamg i onal
am dati on procedures, for exa l.e am.d pr ating the
i e N S e e e L D
to use aqueous lithium hydroxide.
[0057] The salts and solvates of the compounds mentioned herein may as required 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. Illustrative examples of suitable salts 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 salts derived
from sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc, aluminum, and
lithium.
[0058] If a compound is a base, a desired acid addition salt 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, mandelic acid,
fumaric acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, pyranosidyl

acid, such as glucuronic acid or galacturonic acid, alpha-hydroxy acid, such as citric acid or
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a lower-al kyl ester such as a nethyl ester of the acid may be treated with
an anmne to provide the required amde, optionally in presence of

tri met hylwbloamssszim f ol | owi ng the procedure described i nPCatusasredson Lett.
48, 4171-4173, (1977 Carboxyl groups may be protected as al kyl esters, for
exanpl e net hgl, esters, which esters may be prepared and renoved using
convent PORAT AGd.GEERR ALY, SUphas BHASRCKIr SRERRERCHd Arose 8eid FFh@ar bomet hoxy

to car « 1S . - agl Lt i T | d
sol vat eerepioghid drSARIGAAE MRok il MRACE R AR e Lo TERERSDTREC 1y
met hodsacod)rttenésutfoaic acid, bihthe dike.. For exanple, if an inventive conmpound is

an aci desired base addjtion salt can be prepared by treatnent of the
free ac[i(agsﬁi th anSolrpen yuhpwification ehike compands §%W“ﬁ§1eﬁﬁ¥eéﬁiie$félb€%h?rﬁa’r Y,

second , t:i ; I | : | t.al
nyr oxi e oe LB iF istba, Bfhefcliic Wohiion OF pAMKANLARERIID TR, for, g
or gani cexsaipls filteationeektfacoon, argstabliadbasobmuhclasmglogrphg thindagsrgi ni ne;

anmoni a;, primary secondary, and tertiary anines; such as ethyl enedi an ne,
and cycqhi“gm%tﬁg‘i‘i‘@@ O%tg@ﬁﬂé%er chromalpgaRiyadh heombingiion ofithese PrASEHHBY i ne, and

PI per a.zfﬁﬁégi'ﬁceiﬁuélfﬁltikn@f s‘uﬂ%lg@gﬁa?atﬁ)ﬂlaﬁﬁ i&ﬂtfcﬁﬁ%ceﬁﬁ@m O8H JHH by GBEFd A
pot assi Um nmagnesi um nahganese, 1ron, copper, zinc, alum nur% and.

|'i t hi unto thO@&]pldsfhezeiaimipo.uicvéver,atirequivalettesparatioras isblatiksh procsiusal t may
be prepared by an sui t abl e method known in the art, including treatnent

of the $Pe WHES #5e be W5di nor gani ¢ acid, such as hydrochl oric acid,

hydr obrom ¢ acid, sulfuric acid, nitric acid, phosphoric acid, and the
like, or with an organic acid, such as acetic acid, maleic acid, succinic
acid, mandelic acid, fuBaiefDesaiptiom@rReactiomcSchemeyr uvi c acid, oxalic

aci d, olic acid, salicylic acid, pyranosidyl acid, such as glucuronic
aci d o?ﬂoééq]act uro%‘?at?tl%%ﬂ}enéﬂ ]pﬂQSW‘éﬁfb%%&éis(?,f cayppngds of farpyula Hi% anor 21 WO

03/ 088%9%15%41@39%{;3%&&@&5 5%&@&%@ 'Igbsnn%[)gpo acid, such as aspartic acid

or glutam c aci mati1 c acl suc enzoic acid or cinnamc acid,
sul foni[@06L)i d, suRéacten Pelenleleillastudtéonsyntiasisdf comphade 80Fd@mile I waedeth

et hanesul foni¢c acid, or the like. [0059] Isolation and purification of the
corrpoun%ll@ iIBf R di at es described herein can be ef fect ed, if desired,

by -any g.%gi;g]ab' e Senafiah éafeysys P LCALARRILPCEHBE S BE P Rio f Qherefixan! e,

filtrat extraction, crystallization, colum chronatogra in-1ayer
chr omatRgsa@i, or thick-1ayer chromatography, or a conbination of these

procedures. Specific¢ illustrations of suitable separation and isolation
proceduPB8&3lcan beRepgiomychesicgt diystgates a synthesis of compounds of Formula I wherein

R7 is ~OCHs.

[0064] Reaction Scheme 5 illustrates another synthesis of compounds of Formula I
wherein R, is -N(R4)(COR3).

[0065] Reaction Scheme 6 illustrates a synthesis of compounds of Formula | wherein
Rz is -N(R4)(SO2R3,).

[0066] Reaction Scheme 7 illustrates a synthesis of compounds of Formula I wherein
Rz is =N(R4)(CH2R3p).

[0067] Reaction Scheme 8 illustrates a synthesis of compounds of Formula I wherein
R, is optionally substituted imidazolyl.

[0068] Reaction Scheme 9 illustrates another synthesis of compounds of Formula I
wherein R, is optionally substituted imidazolyl.

[0069] Reaction Scheme 10 illustrates a synthesis of compounds of Formula I wherein
R, is optionally substituted imidazolinyl.

[0070] Reaction Scheme 11 illustrates a second synthesis of compounds of Formula I
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to the exanpl es herei nbel ow. However, other equival ent separation or

i sol ation procedures can, of course, also be used. Brief Description O
React i on wotemes»0i 0060] Reaction Schene 1 illustrates a syarhees/s1461
conmpounds of formula 109, an internmediate in the synthesis of conpounds of
Formula |. [0Q061] Reaction Schene 2 illustrates a synthesis of conpounds of
For mul aVhergidtizispptirnally sibstiuted imisapainyl.[ 0062] Reaction Schene 3

illustr as j 0 f r el 7
[0063] B2, {on” enERer Al ROCT PSR o AL Pl RE Lol P
wher ei IR, RY-WN&R 4)(00H3,) whehdtR; BediR s.on Scheme 5 illustrates another

synthesi s of conpounds of Fornula I wherein Rl2 is -N( R4%(CCR3]). [ 0065]
React i di0Bdheme aReaction behames] 3illygtrateseasiyathgsis ebeqrppetmds of Faraukl wherewher ei n

R12 is 4)- aglon Schene 7 illustrates a synthesis of
comoun@%%of*%mﬂ&%%@%%ﬁs %@”is -N(R4) (CH2R3b) . [0067] Reacti on

Schene [8073]! ust r R&@stién Syheniteli Slusttatesargyathesis odéoripduinds af Forwhigd ©407 R12 is
optionally substituted imdazolyl. [0068] Reaction Schenme 9 illustrates
anot herWiigh eaclg wsed s ap ygmedtoin theysynthesis of coippowids oRformwa bpt i onal |y
substit imd I 0069« . ' Qi S,a nt hesi s
of corrp[ggﬁ s of oe?arcrﬁ%S%he\%%eﬂrse]:ﬁﬁgga&éf%nﬁygﬁ%%ﬁ g%% #’ (%/Jnggééf(igr& uutlae1

i m dazokhioly kan §eDEsé0ks Re atérmediakcian®esyhihekis lofisérhpdasls af Se@angdl.synt hesi s of
conpounds of Formula I 22 WD 03/088903 PCT/ US03/ 11432 wherein R12 is
optionally substituted i mdazolinyl. [0071] Reaction Schenme 12 illustrates

a synt i mounds of Fornmula | wherein R12 is -N(R4) (COR3) wherein
R o SR MG aRe

Reaction Schene 13 illustrates a synthesis of conpounds
of For Mooss]l wherHidvopticadly subsi(fd)coLbia)ds Wi Eoghila R81 ke ddletciallP073]
Reaction Schene 14 illustrates a synthesis of conpounds of Fornula 1407

available, e.g., from Aldrich Chemical Company, Milwaukee, WI. Other reactants are
likewise commercially available or may be readily prepared by those skilled in the art using

commonly employed synthetic methodology.
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whi ch can be used as an internediate in the synthesis of conpounds of

Formula I.

[0074] Reaction Schenme 15 illustrates a synthesis of conpounds

of For mulwob3089xhi ch can be used as an internediate in tha/tsygsitesi s of
Starting Materials [0075] The optionally

conpounds of Fornula I.
substit

oungs of Fornula 101 are conmmercially available,

e.g.,

from Al

tactin SR

fneal

W. Oher

reactants are

| i kewi se

Conmpany, M | waukee,

comercially avail abl e or

may be readily prepared

by those skilled in the

art using

comonly e

PCT/ US03/ 11432 React

B

yed synt hetic net hodol ogy.

23 WD 03/ 088903

St e

R2F R7 O R2 105 106 R8
NH2 109 Preparation of
Reaction Schenme 1, Sy

added over

07 NHPG R5 0 R6 Ri

Schenre 1 OH 0-; R2' P
101 103 103 Step 2 @fé\% NHPGSta05 R RS 0 R5 0

18

1vR2. R2 O R2 NHPG NHPG
Raxi11cl O+ Step 3 1
ep 4 R R7 OR2 R8

Apounds of Fornula 103 [00AHPdReferring to

1, about an equival ent of ethyl
about one mnute to a 0-5C solution of a

chloroformate is
npound of Fornmul a

R4
Step 2 R,
103 - 0 Ry
NHPG
105
R Rs O Rs O
R1 Re cl Re R
0 2;? + Step 3 | Ry
2 Ry F Ry 0 R,
NHPG R R NHPG
8 8
105 106 107
Rg O
Rs R1
107 Step 4 ‘ Ry
Ry 0 Ry
Rg NH,
109

Preparation of Compounds of Formula 103

[0076]

Referring to Reaction Scheme 1, Step 1, about an equivalent of ethyl

chloroformate is added over about one minute to a 0-5°C solution of a compound of Formula

101 (preferably wherein the amino protecting group, PG, is a Boc group) and a base such as

triethylamine in a nonpolar, aprotic solvent such as THF. After about 15 minutes, a mixture

of an excess of dimethylhydroxylamine hydrochloride (preferably about 1.2 equivalents) and

a base such as triethylamine in a nonpolar, aprotic solvent such as THF is added over about 5

minutes. The product, a compound of Formula 103, is isolated and used without further

purification.

Preparation of Compound

[0077]

s of Formula 105
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Referring to Reaction Scheme 1, Step 2, a Grignard reagent is prepared by



101 (preferably wherein the am no protecting group, PG is a Boc group) and
a base such as triethylamne in a nonpolar, aprotic solvent such as THE
After abowD oxBssynut es, a m xture of an excess of di met hpCyusooxpBam ne
hydrochl ori de (preferably about 1.2 equivalents) and a base such as
solvent such as THE i.s added over

t t hyl
a[)iaﬁt %m&%&”%s@ﬁpwpﬁ@?&" ar%ﬁ?@o@&ﬁfmﬁm BPURLEHHiY HenfHandingagnedi st ed and
used W {iamds ihWroRBlar, Bpfokit Is&%ﬁt%nch Esrcﬁ@rﬁylaéth&nAq{ergeamq;mﬁoﬁn?fmfor mula 105

[00771 Referring to Reéaction Schene 1, Step 2, a Gignard readent is
pr epar edripyard Pehctivh B3LOGSHDAYTEUL0SUii435 2 auinpiongd af E«mrrprbmth wmfa f ornul a

R1CH2Br erall out vaI e sium n Ssin a

nonpol &t° %%B%F C?Pfoé%sg{ilov\%'iﬁucgﬁiﬁt Ql@?%uﬁﬂtﬂ dﬁ%ﬁm Aftespt: aﬁEﬁJ mpeifdurs, the
G i gnarghoh Rt hOfedred SRR %il&%e&f?)@'c@‘édevm"‘cs%th&i’ﬁctoﬁ cBmpOIRe rgm
Formula 103 in a nonpolar, aprotic solvent such as éther, Is a to the
G i gnarD5; sdgdated aidpurifestiper at ure  shoul d be noni t ored and not al |l oned to

exceed -30C. The product, a conpound of Fornula 105, is isolated and
purified. Preparation of Conpounds of Forrmula 107 [0078] Referring to

React i Opy.e ?gpﬁ% chtﬁhﬁ&nﬁis JfiFothiwi ppA(trimethylsilyl)am de (about 3.3

equi val en I's added slowy over -3 mnutes to a -78C solution of a
conpour[@()%s] For nR¢farrib@3o iReactiondivhahear, Stap Bolithtuns bisitentetigiliy)amidEHE The
reaction solution tenperature should _be nonitored and the addition of base
conduct@ouB-hequiyalendy)ny added slowly opirevdaninufes &o ar%ﬁépattw@ffarc@mpe&%@fd. ng

bout - { t
T T R
(pr ef ershblii, beneadijorédsartdithe addidedof e corelactet ana sd sufficioni o pr@ient @ened at

-78C for about 30 minutes. The pr oduct is isolated and used wi t hout
f ur t hertepagiare fomorkceqdimraioun- 54 Gt dvlter e addsionpoeenplegddepesoliingt, a base

h DVF i
i nt o ARl EEREER T SR Poui AR es s B Y R F Br R dO8T oquct . a
conpou r(gréﬁ:rja}ﬁgr fRabAs #He4 atided. SEleatadioARGIuRBA lsfrhﬁ%anfé'a%’ afgabi gy §®pounds

of Fornmnul a 80] Referring to Reaction Scheme 1, Step 4, optionally,
t he pronemtasnghgpmdppt iP@olaterbandossed etbverdufthorputifieatami. ne.  One of skill in

the art appreci.ate t he co ditions for enmoval .of the prot ectl ng
ot oup BTN ary R EHRs PPe AR SRR s h s B s e T gRge, and
a polar, aprotic solvent such as DMF is maintained at about room temperature for about 30

minutes. The product, a compound of Formula 107 is isolated and purified.

Preparation of Compounds of Formula 109

[0080] Referring to Reaction Scheme 1, Step 4, optionally, the protecting group, PG,
may be removed from the amine. One of skill in the art will appreciate that the conditions for
removal of the protecting group will vary with different protecting groups. Such conditions
are well known in the art and can be found, e.g., in Greene et al. supra. When PG is Boc, it
may be removed by treatment of a compound of Formula 107 with a mixture of aqueous TFA
(preferably TFA:H,0, 97.5:2.5) at room temperature. The product, a compound of Formula
109, is isolated and purified.

Preparation of Optically Active Compounds

[0081] In compounds of the invention where Ry differs from Ry, a particular stereo

configuration (such as the (R) isomer) may be preferred at the stereogenic center to which R,
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are well known in the art and can be found, e.g., in Geene et al. supra.
Wen PGis Boc, it nay be renoved by treatnent of a conpound of Fornula
107 wit h worn3zossene of aqueous TFA (preferably TFA: H20, 9PCIn&o¥)14at room
tenperature. The product, a conpound of Fornula 109, is isolated and
purified. Preparation of Optjcally Active Conpounds [00811‘ I n conpounds of
t he i nvBAR2o#redfashed Rbheprticall s agtive spRpoundcag detrrenarad bysnelpeds knog@ingur at i on

(such as the_ (R isonmer) may he preferred at the stereogenic center to
whi ch e arp5Fs 5 60 85 o TS 1 03 s bt an e IEHE PRIyt fash
opti caldyp &FdFanRARG 60 CAY axBfee\R:@ée?,dal 1201 URE ARG R (KRAW dfbenzdyii®-art . For

exanpl e, an" amne of Fornula 109 is dissolved in an inert organi'c sol vent
(such taaricRe)d)andiswavatp drefaald9 @) the narae sepasalventy asktbbn quicklgsidied (vgtlagent
(such as.dib nz%l -D tartaric acid) is. dissol veg, gref er&bl in the sane
war m s GBI O HE YHRBYAGAP SHPYORdHRET LRI {5461 hgyiBliERBY faPIHeRi ne

sol uti QBom toRp&reREd 4R 18hShdBdérTohBiding Quifkibal aht b&ErelYsonRe!d NIk PR) F 0OM
tenperature over 16 hours under continuing agitation. The desited isomer,

e.g., tikmndrRf a cosprend of FamubniiBuisdsditedandpiraicd0d, is i sol ated and
purifi 0082] For, the sake of. brevity .in the remajnin escrj ption of
Phe. oyrlDMA o of FoE i aCoEY LB e eraning g hplirhopBe STREFSdoa t hat

ei t her c%h{jﬁahﬁdsi STHPRMURT, R sHautd HE Endelstod SRR e BY 1P Ssoa R bPY Gk i & Ve the
n RSORs R 109 Step 1 R

correspondi ng product. Reaction Schene 2 R2 R7

O R8 2(®nhis maRbe eRPl@Peikio Five tIRODnSsmmdihgRRoduct.

Reaction Scheme 2

109 Step 1

203 Step 2
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R2 R7 OR8 205 ON\ Ra R3 26 WO 03/088903 PCT/US03/ 11432 RS O R6 R

205 Step 3Rz R2 R7 OR38 207 ON\ Ra R3 Preparation of Fornula 203

[ 0083] Rewerosiosg90s 0 Reaction Schene 2, Step 1, to a sol utiren/ush3/a4epnpound
of Formula 109 is added successively a slight excess (preferably about 1.2
equi val ents) of an al dehyde conprising R4, (b-€e., a conpound having the
formula R4, CHO where R4, CH2- is equiva ent t{ R4 and R4 is as described
above or is a protected precursorg. to sugh a slbstltHent e.g.,

( 3- oxo- propyl ) -car bargﬁ acsdpzent- e
sodi um trlacetoxyboro ydride. The re
hours. The product, a conpound of FEQ
Preparation of Formula 205 [0084]z R 8
to a solution of a conpound of Formul a[ 203 and an anine base such as

di i sopropyl ethyl amne in a nonpol ar, apgotioe ggl ven such as

di chl oronet hane is added an R3 acyl chloride ( aE\QJ-CXCD-FB where R3
is as described above). The resulting solution is stirred under nitrogen
at roomtenperature for several hours. The prodrct, a conpound of Fornula
205 is isolated and purified. Preparation of Fornula 207 [0085]
Optional ly, any protecting groups on conpounds of Forrmula 205 are then

Preparation of Formula 203

furg, is stirred for several
) uolgted and purified.
¥on° Scheme 2, Step 2,

[0083] Referring to Reaction Scheme 2, Step 1, to a solution of a compound of
Formula 109 is added successively a slight excess (preferably about 1.2 equivalents) of an
aldehyde comprising Ry (i.e., a compound having the formula R4CHO where Ry:CH;- is
equivalent to R4 and Ry is as described above or is a protected precursor to such a substituent,
e.g., (3-oxo-propyl)-carbamic acid fert-butyl ester) and a reducing agent such as sodium
triacetoxyborohydride. The resulting mixture is stirred for several hours. The product, a

compound of Formula 203 is isolated and purified.

Preparation of Formula 205

[0084] Referring to Reaction Scheme 2, Step 2, to a solution of a compound of
Formula 203 and an amine base such as diisopropylethylamine in a nonpolar, aprotic solvent
such as dichloromethane is added an Rz acyl chloride (such as CI-C(O)-R3 where R3 is as
described above). The resulting solution is stirred under nitrogen at room temperature for

several hours. The product, a compound of Formula 205 is isolated and purified.

Preparation of Formula 207

[0085] Optionally, any protecting groups on compounds of Formula 205 are then
removed. For example, if R4 comprises a protected amine wherein the protecting group is a
Boc group, the Boc group can be removed by treatment of the compound of Formula 205 with
an acid such as trifluoroacetic acid in a nonpolar, aprotic solvent such as dichloromethane,
while maintaining the reaction at about room temperature. The reaction is monitored e.g., by

TLC. Upon completion, the product, a compound of Formula 207 is isolated and purified.

27



removed. For exanple, if R4 conprises a protected am ne wherein the
protecting group is a Boc group, the Boc group can be renoved by treat nent
of the cowpoasssses Formula 205 with an acid such as triflpaorusawet43z aci d
in a nonpolar, aprotic solvent such as dichl oronethane, while maintaining
the reaction at about roomtenperature. The reaction is nonitored e.g., by
TLC. Upon conpl etion, the product, a conmpound of Formula 207 is isol ated
and purified. 27 WO 03/ 088903 P ]l%ﬁﬁz Reaction Schene 3 R5 0 R5 0
R6 RL Step 1 R6 Rl R2' | | (E%% ?TOOR2R8301 R12 R8 303 R12
R5 0 303 Step 2 R6 RL | | R2 HOo R2 R8 305 R12 Preparation of Conpounds
of Fornula 303 [ 0086] I:Bef SI’I’I ng to Reaction Schege ?b Step 1, to a solution
of a compound of _Fornul afj301, in a nonpol ar, apr pti qj sol vent such as DVF is
added sodi um hydrlRG ; eSul tigig sol uti o'r’*n6 -Bd at about 45C for
about 5 m nutes, then aRzohol (about 1.4 S) Is added via

pi pette. The resul Fi ngl soPut iorR2i s sti rredAiO aby Bz about 12 hours
and then cooled to rod tenmpetature. The productRsa conRgund of Fornula
303, is isolated and usé®l without further purifica®on. Preparation of
Compounds of Fornula 305 [0087] Referring to Reaction Schene 3, Step 2, to
a roomtenperature solution of a conpound of Fornula 303, in an aprotic
sol vent such as acetonitrile, is added norp el i fol |l oned by Pd(PPh3)4.
The resulting solution 58 Stilg for albfeut itRas.  The product, a
conpound of Fornula 30 IS |s—gqligt—ed->and p i ed| Reaction Schene 4 28

HO R,
R R
8 205 12
Preparation of Compounds of Formula 303
[0086] Referring to Reaction Scheme 3, Step 1, to a solution of a compound of

Formula 301 in a nonpolar, aprotic solvent such as DMF is added sodium hydride. The
resulting solution was stirred at about 45°C for about 5 minutes, then allyl alcohol (about 1.4
equivalents) is added via pipette. The resulting solution is stirred at about 45°C for about 12
hours and then cooled to room temperature. The product, a compound of Formula 303, is

isolated and used without further purification.

Preparation of Compounds of Formula 305

[0087] Referring to Reaction Scheme 3, Step 2, to a room temperature solution of a
compound of Formula 303, in an aprotic solvent such as acetonitrile, is added morpholine
followed by Pd(PPhj)s. The resulting solution is stirred for about 5 minutes. The product, a

compound of Formula 305, is isolated and purified.

Reaction Scheme 4
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WD 03/088903 PCT/US03/11432 RS O RS ORRLRERL R2, | R F OR2 CH3O
O R2 R8 401 R12 R8 403 R12 [0088] Referring to Reaction Schene 4, a
conpound wh 0Bossyd a 401 is dissolved in 0.5 M sodi um net irexiuses/1r3net hanol
and heated to about 70C. The tenperature is naintained at about 70C for
about 12 hours and then c(?ol ed to roomtenperatuge. Jhe product, a

s isol ated and purhh ed: ackl on Schene 5 RS RS
ﬁaR501a503 &P 33" R6 R5 0 R, R7 OH

R8 505 R5 O OR2 :: t'@p3‘50‘5_‘+_'HOEOO7 R8 IﬁPGSOGORZ R2 29
F R> 3 R
R R R R
“a1 7 L
[0088] Referring to Reaction Scheme 4, a compound of Formula 401 is dissolved in

0.5 M sodium methoxide in methanol and heated to about 70°C. The temperature is
maintained at about 70°C for about 12 hours and then cooled to room temperature. The

product, a compound of Formula 403, is isolated and purified.

Reaction Scheme 5

R5 R5
R
Re Step 1 6 0
J_r
Ry OH R7 O
R
Re 501 ® 503
Rs O
Step 2
503 Rs Ry
Ry OH
Rs
505
Rs O
o Rs Ry
Ry
R2 Step 3
505 + HO - 507
R, 0
NHPG
Rg NHPG
506 o Ry
Ra
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WD 03/088903 PCT/US03/11432 R5 0 R \ Rt 507 Step 41 | Rz R R7 0 z R8
NHPG 509 R5 0509 Step 5 R6\ R 11 1 Rz, Rz R7T O511 RB/-NHR4 R5 0
511 Step WORB/088%031 Rt Rz 513 R7 0 R2 RB R4 /N R3 O Pregarsns/on3pf
Compounds of Fornula 503 [00891 Referring to Reaction Schene 5, Step 1, to
a solution of a conpound of Fornula 501 gnd 3, base such as triethylam ne
in a nonpolar, aprotic solvent such as CH{T12 jat roomtenperature is added
about an equi val ent of an acid chl oriRele f oFul 2RC - (CO) - CH2R, over
about 5 m nutes. After about EO 4rri nut es, praduet, a conpound of Formul a
503, is isolated and weed w any f# Her par | TrRgation. Preparation of
Conmpounds of Fornul a 505 [00901 RefefRringjto React[on Schene 5, Step 2,

Al C13 (about 1.3 equivalents) is added skpwWy ovegnmpout 15 minutes to a
conpound of Forrnula 503 at about 140C. After gas evolution has ceased, the
reaction m xture is cooled to roomtenperature. Thgeproduct, a conpound of
Formul a 505, is isolated and purified. Pregsara%i on of Conpounds of Formula
507

R R
509 Step 5 6 !
| "
Rz
R7 O 511
Rg NH
Ry
Rs 0
511 Step 6 Re Ri
' Ry 513
Rz
Ry 0
Rg

N Rs
0

Preparation of Compounds of Formula 503

[0089] Referring to Reaction Scheme 5, Step 1, to a solution of a compound of
Formula 501 and a base such as triethylamine in a nonpolar, aprotic solvent such as CH,Cl, at
room temperature is added about an equivalent of an acid chloride of formula CI-(CO)-CH;R|
over about 5 minutes. After about 30 minutes, the product, a compound of Formula 503, is

isolated and used without any further purification.

Preparation of Compounds of Formula 505

[0090] Referring to Reaction Scheme 5, Step 2, AlCl; (about 1.3 equivalents) is added
slowly over about 15 minutes to a compound of Formula 503 at about 140°C. After gas
evolution has ceased, the reaction mixture is cooled to room temperature. The product, a

compound of Formula 505, is isolated and purified.

Preparation of Compounds of Formula 507

[0091] Referring to Reaction Scheme 5, Step 3, a solution of a compound of Formula
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[ 00911 Referring to Reaction Schene 5, Step 3, a solution of a conmpound of
Formula 30 WD 03/088903 PCT/ US03/ 11432 505 and an am no acid of Fornula
506 (prefwoablogssabout 1.1 equival ents) in which the am nePCcgriap1tidas been
suitably protected with a protecting group PG (preferably a Boc group), a
couplin reagent such as_HBT referaply about 1.2 e ui val ents), a base

such as opeEad aaﬁan%f) a%ﬁé%@*gru?a é‘&@mferaelmab@ml Seduivalen mzcﬂlzch fze AEHR ai ned

roo § of Fornmul a
S07. 1 P IPEIRLH SRR pBROY A B Sind WP PR raB SRS 500
[ 0092] deeplertig neﬁgnt sudRea HB DU (fefeeatty Shoubl Qreqdivakents) i hise swath a8 X, aodl a
Formul a 507 and a base such as 8ota55| um carbonate in a polar, aprotic

sol vent"o8pelsr, aer%wowgmrﬁélab a4CHeClapompintainggat roqmp lampestie fo0rbolths . t he
productyqd ? Bﬁ&—%uld 7' sok@ahed s gurifftl | fi ed. Preparation

of Corrpounds of orrru efring to Reaction Schene 5, Step 5,
the am ne protecting group PGls then renoved. When PG is Boc, this nay be

acconpl%hed by treat nent ofé?a co o nd of formula 509 with aqueous acid
(prefer P?"at’é'?‘?f CGompoyndsiof Fprmu m tenperature for about one hour. The

free amopeyis | SGtatefled mﬂqs@%@l %éxﬂeytstgyatﬁﬁgxtwdf b EAH Rmul 2 4naThe

resul ting product; e conprisin ., a conpoun ving the
f or mul aa Hde €dD aa/lpetasmﬁacﬂaxﬁﬂﬂmauesn equlav, abmmtc sbbveRdsuahds BMFE & lasted asatroubed
above or is a _protected precursor to such_a substituent -

( 3- oxo- iy Pfter abays AP enagithe pradectin gaprpoyad ef Formyila pRg, ab189lat§@adt 1. 45

equi valcpgltp1 ; a reducing reagent, such as Na(OAc) 3131-1; and a nonpol ar,
aproti vent such as CH2Cl2 is nmintained at roomtenperature for about
3 hours. The product, a conpound of Formula 511, is isolated and purified.
[0095] _Preparation of Conpounds of Fornula 513 [0096] Referring to

React i drreparation of Compeyugls of Fogmady 31 on of a corrpound of Formula 511, a

base s ?9 s diis I% % such as
bese S, | SRARH Ao %1%, SRR e RARHLE BRI,
R30001(tpsrefeaioxbd. ywmhm isBethisakebd secompfisted byhutment of b cohpsaunarogduct , a
conpound of Fornula 513, is isolated and purified. Reaction Schene 6

formula 509 with aqueous acid (preferably, 97.5:2.5 TFA:H,0) at room temperature for about

one hour. The free amine is isolated and used without further purification.

[0094] The resulting product; an aldehyde comprising Ry: (i.€., a compound having

the formula R4CHO where R4-CH,- is equivalent to R4 and Ry is as described above or is a

protected precursor to such a substituent, e.g., (3-oxo-propyl)-carbamic acid tert-butyl ester;

preferably, about 1.45 equivalents); a reducing reagent, such as Na(OAc) ;BH; and a

nonpolar, aprotic solvent such as CH,Cl, is maintained at room temperature for about 3

hours. The product, a compound of Formula 511, is isolated and purified.

[0095]

Preparation of Compounds of Formula 513

[0096] Referring to Reaction Scheme 5, Step 6, to a solution of a compound of
Formula 511, a base such as diisoproylethylamine, and a nonpolar, aprotic solvent such as
CH,Cl; at room temperature is added an acid chloride of the formula R;COCI (preferably
about 2 equivalents). After about 2.5 h, the product, a compound of Formula 513, is isolated

and purified.

Reaction Scheme 6
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31 WO 03/088903 PCT/US03/11432 RS ORSORG R RRR RI R2' R R R7
OR OO RE NHR8 R4 RA~\S/ O 1 203 603 R3a [0097] Referring to Reaction
Schene 6,woo3as®ols uti on of a conpound of Formula 203 and pam/@Ees/me3base
such as diisopropyl ethylam ne in a nonpolar, aprotic solvent such as

di chl oronet hane is added a conpound having the forrmula d-S(0) 2-R3a or

O (S(O2-R3a)2 where R3a is as described above. The resulting solution is
stirred under nitrogen at room tenperature for several hours. The product,
a conpound of Fornula 603 is isolated and purified. Reaction Scheme 7 R5 O
R5 OR6 RlL R6RR,  -P------- inmp R OR2, RR R2 RO RZQ R8 NH RS N R4/
R4/ 203 703 R b [098] Referring to Reaction Sche e 7, o a solution of a

conpourtd hd an am ne base 5 %t hyl ani ne in
a nonpol ar | aproic soffvent such as—dicllorone d a conpound
havi ng thelformula X- 3 h zuhere R3b is as Rz .
2
R7 R7
R NH R //O
8 8 N
R R de=o
203 603 fl?sa
[0097] Referring to Reaction Scheme 6, to a solution of a compound of Formula 203

and an amine base such as diisopropylethylamine in a nonpolar, aprotic solvent such as
dichloromethane is added a compound having the formula CI-S(0),-R3, or O-(S(0)2-R3.)2
where R3, is as described above. The resulting solution is stirred under nitrogen at room

temperature for several hours. The product, a compound of Formula 603 is isolated and

purified.
Reaction Scheme 7
Rs O Rs O
Rg R4 Re Ry
Ry — | re
Ro R2
Ry 0 R; o
Rg NH Rg
Ry R W
203
Rab
[0098] Referring to Reaction Scheme 7, to a solution of a compound of Formula 203

and an amine base such as diisopropylethylamine in a nonpolar, aprotic solvent such as
dichloromethane is added a compound having the formula X-CH,-R3, where Ry is as
described above and X is Br, Cl, mesylate, or tosylate. The resulting solution is stirred under

nitrogen at room temperature or with heat for several hours. The product, a compound of
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descri bed above and X is Br, O, nesylate, or tosylate. The resulting
solution is stirred under nitrogen at roomtenperature or with heat for
several hwores/08$bhe product, a conpound of 32 WO 03/ 08890PCPTRIS/BA3Z 11432
Formula 703 is isolated and purified Reaction Schene 8 RS OR, O Re R

Step | Re R RZORR RQR2 R8 109 NH2 R8 803 NH MO OVt R5 0 R8 R,
803 St er>r21ua703llsﬁflaF&1arﬂPUGfRé NRO 8050 MOOW RS ORS R 805 Step 3
R -1 2 RR R OR NRe 807 11 \ N Preparation of Fornula 803 [0099]

Referring to Reaction Schene 8, Step 1, to an optionally substituted
Reaction Scheme 8

Step 2

803

R9
805 \[(
e}

MeO OMe

80S

. O

Preparation of Formula 803

[0099] Referring to Reaction Scheme 8, Step 1, to an optionally substituted
compound of Formula 109 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,
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conpound of Forrnula 109 dissolved in a polar, aprotic solvent (such as DW)
in the presence of a base (such as potassium carbonate) is added one

equi val erwoaB/0s8¥0®pt i onal |y substituted suitably protectedralSdgde

wherei n such al dehyde further conprises a | eaving group, 33 WO 03/088903

PCT/ US03/ 11432 - ef bly, hal i ch b t al deh
e PR 5 R B e braoh G S e e T e o B ot 1 on
of the [LRACHIRMKofiRe gomPF)/io;[ bfhe rdffoh RAE! bﬁw}.x;wx%aétﬁ)ln%&k&@js @pekdt he

corresponding, optionally substituted conpound of Formula 803 Is isolated

and pundfthedhrreBp@plang bpoonablly sFestimitdcB0Eoun0©1f 06imRe 8O3 is ingated alRbact i on
Schene 8,. . Step 2, to an optionally substituted conpound of Fornula 803 in
an i nerUrifgfyent (such as dichloronmethane) in the presence of about 1.5
nol ar equi val ents of an am ne base (such as triethylam ne) is added about
1.5 nolar equivalents of an R9 acid chloride, such as, d-C(O-R9, where
RO i s d¥repmsionbdfdolrenda B0S The reaction takes place, with stirring, at

t t , iod qf 4 tg 24 . _.Conpl etion i i tored,
e g BYORIOE. “TrdteErigapBantig Sebiipn Bt o BFPRBS PRI of ot od ang
purifi Q%mp%ﬁﬁcpéfl‘ Akl 8’(}53 frOTH st g&@ﬂgslliicﬁ%icﬁﬁ%hg% irﬁtﬁ@@?&&ﬁ&%f& heme

8, Step 3, a solution of a conpound of Formula 80 xcess of
amoni wioetcked atodariequivakentsofaniathinsbase Guell astriethotdmixe ¥ io rddeddabhoul.§ molar

Conpl et i ' [ d .9,, by TLC ndi d
For mul 980T O R0 gPaE B i, s do-CrRuair PORTSbrB L S Ge P03/ 083903
PCT/ USO34cH A4 33ccs B 8t KRy B 188 ekt et a o i 0 B bburs T R2 R, O

Completion is monitored, e.g., by TLC. The corresponding compound of Formula 805 is

isolated and purified.

Preparation of Formula 807

[00101] Referring to Reaction Scheme 8, Step 3, a solution of a compound of Formula
805 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 807 is

isolated and purified.

Reaction Scheme 9
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109 903 RIBORS 0OReRL 903 Step 2 RR zZ. R 0O Re NRs 905 O R13 0 R5
O RRRL Step 3905 RZ'" Rz R OR8 907 N1 RS RI3 R5 0 Re RL 907 Step 4_
RR RZ RwOmBSs®0® N1 R1 R13 35 WO 03/088903 PCT/ US03/ Pr4aB03/Pr4@par at i on

of Fornul a 903

109

903 Step 2

905 Step 3

907 Step 4
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[00102] Referring to Reaction Schene 9, Step 1, a suspension of a conpound
of Formula 109, an al pha-hal oketone reagent of the Fornula R13' (CO CH2X
wher ei n Xvo3assohal i de and R13" is as described herein, amdTalsosrii4an

equi val ent of a base, such as potassium carbonate in a polar, aprotic
solvent such as DWF is stirred at roomtenperature. The reaction is
diluted with water and the resulting conpound, a conpound of Formula 903,

typi cal a sold.ds used.tn the subsequent step without purification.
Wher e Jhép?5§HV%qﬂﬁ§r"%§%g%%nd is not asolid, it is isolated using standard

procedyoepAnd t hedferingdo RRadtitn Schehs oastent , SiBPensRnaiFar @hifein®bf For nul a
905 [ 00103] Referr”gg to Reaction Schene 9, Step 2, a solution of the

conpourfPrila 9y pruklahabaloketborireagent efiicFarmawe Rof () EhihwherawneX isaich as

triethyl ami ne gnd. abgut an,,equivalent of an acid.chlorid such.as a
corpountitar SEbRiTisa AetcsBRd pE. 4R Py el B P niehet REBRY M e

chl or i dartichagtih bpeHr prétROIiArRRhAL DMF fsafinge uefodin Reipesture CORP! etion is
nonitored, e.g., by TLC. The correspondi ng conpound of Fornula 905 is

i sol at d8acdied ipdituted with vaterad shq spulong Fonpawnd, aompeodeffometlaPPi.ng to
React i Sche . P 0 i ; : n Formul a,.. 905 and an
excess SreaNTR G s Henhe Sl Rngt BRGNS SRRt
Dean- Stapoubd &mhodAdolid)ndie isotdted GnPsteidabprioSediidyi dnd tigsh, used ¢h theby TLC. The
correspondi ng conpound of Fornula 907 is isolated and purified.
PreparéWbﬁﬁu@ﬁSF@rnula 909 [00105] Referring to Reaction Schene 9, Step 4,
when R13" conprises a protected am noal kyl group, the am no protected
group may be renoved. For exanple, when the amino group is protected as

t he corpRpreitibn Foriha4 os de, the protecting group is renoved as follows.
A solution of a conpound of Fornula 907 and an excess of anhydrous

hydrazilRBl0} a anring e Bepgtionsioheme 9stiem2ansaletinnrafithe compaind@fat ref | ux.
The real%trh@% 403, %g&lltea% etqg‘{v%%%%f a‘rhcamiﬁg'gasg, %ﬁﬁ%?ﬁig@ﬁ){l%%%eéﬁ%%%&%%ﬂ% of f.

The filtra 1'S’ concentr I'n vacuo an yi
03/ 0889%3iviRleht biS3dcid ddride@uEPaWeddiponad BEF@&nRAPR-OTCIPin skdrkhnit n the art
w Il appreciate that other conditions may be used to renove ot her

pr ot ectsohgnsush gs methiaeichipride pestsred@t room temperature for several hours.

Completion is monitored, e.g., by TLC. The corresponding compound of Formula 905 is

isolated and purified.

Preparation of Formula 907

[00104] Referring to Reaction Scheme 9, Step 3, a solution of a compound of Formula
905 and an excess of ammonium acetate in acetic acid is heated at reflux using a Dean-Stark
trap and condenser. Completion is monitored, e.g., by TLC. The corresponding compound of

Formula 907 is isolated and purified.

Preparation of Formula 909

[00105] Referring to Reaction Scheme 9, Step 4, when R 3 comprises a protected
aminoalkyl group, the amino protected group may be removed. For example, when the amino
group is protected as the corresponding phthalimide, the protecting group is removed as

follows. A solution of a compound of Formula 907 and an excess of anhydrous hydrazine in

a polar, protic solvent such as ethanol is heated at reflux. The reaction is cooled to about 50C

and any precipitate is filtered off. The filtrate is concentrated in vacuo and purified to yield a
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RS 0ORS0RGRLRSRI Step | RR' Rz% RZR2 R OR O109 1003 R8 NHZ2 R8
NH R10O RRo' NHPG R5 0 R6 R1 1003 Step 2 R2. z R2 R 0O 1005 Re NH R10
NH2 R OwB33084363 R1 1005 Step 3 R R2 R O 1007 R NH @C@/UsShs/JH3H Rs R10
R10' 37 WD 03/088903 PCT/US03/11432 R5 O

compound of Formula 909. One of skill in the art will appreciate that other conditions may

be used to remove other protecting groups.

Reaction Scheme 10

R10 Ry’
NHPG

1003 Step 2
—_—
R10 NH,
R10’
1005 Step 3

R10

37



R6 Rt 1007 Step 41 | R R2 R 0O 1009 Re NRo N R10 Rio Preparation of
Fornmul a 1003 [00106] Referring to Reaction Schene 10, Step 1, reductive

am nat i onwofozagsones of Formula 109 with an optional |y sulpstritSos/ens32

al dehyde-cont ai ning carbam c acid ester gives urethane internediates. Mre
specifically, to a solution of a conpound ¢f Forgrula 109 and an equival ent
of a suitably protected al dehyde (Seki et. |al. Ghem Pharm Bull. 1996, 44,
2061) in dichloromethane is added a skig | of _& reduci ng agent, such
as sodium triacetoxyborohydride. The reg
mai nt ai ned at anbo@nt tenper&tpdyre. Conp i I-n2'tored, e.g., by TLC
The correspondi ng conpound of ForrrulaR7 035 NS¢ be™and used in the
subsequent step without purification. Preparation of Fornula 1005 [00107]
Referring to Reaction Schene 10, Step 2 thg am no protecting group PGis
then renoved. Wen PG is a Boc protecting group, this Be acconpli shed
by the treatnent of a solution of a conmpound of Fo ana 1003 in a

nonpol ar, aprotic solvent such as dichl oronet hane b a strong acid such
as trifluoroacetic acid. The resultant solution i®% i ntai ned at anbi ent
tenperature overni ght and concentrated under reduced pressure. The residue
is isolated to give a conpound of Fornula 1005 which was used in the
subsequent step without purification. Preparation of Forrmula 1007 [00108]
Referring to Reaction Schene 10, Step 3, to a solution of a conpound of

For mul @rephiation of Feonmdd #8003 aproti c sol vent such as di chl oronet hane is

added an excess, _preferably about t equi val ents of _an am_ ne  base such as
triet nyPaffere, dreiemied t%ﬁcé&en&%%%:@?még tibe s ap phamines g
equi val 1%13%{ 109 80hn E3tRE8Ry AlbsAtdC hde e UohBfif cdrBhmic AL fMlsr BReFO O -

The resu
urethane intermediates. More specifically, to a solution of a compound of Formula 109 and

an equivalent of a suitably protected aldehyde (Seki et. 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 temperature.
Completion is monitored, e.g., by TLC. The corresponding compound of Formula 1003 is

isolated and used in the subsequent step without purification.

Preparation of Formula 1005

[00107] Referring to Reaction Scheme 10, Step 2, the amino protecting group PG is
then removed. When PG is a Boc protecting group, this may be accomplished by the
treatment of a solution of a compound of Formula 1003 in a nonpolar, aprotic solvent such as
dichloromethane with 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 1005 which was used in the subsequent

step without purification.

Preparation of Formula 1007
[00108] Referring to Reaction Scheme 10, Step 3, to a solution of a compound of
Formula 1005 in a nonpolar, aprotic solvent such as dichloromethane is added an excess,

preferably about two equivalents of an amine base such as triethylamine, followed by about
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solution is stirred at anbient tenperature for about 3 hours. Conpletion is
nonitored, e.g., by TLC. The correspondi ng conpound of Formula 1007 is

i sol at ed wod3fpossws i ed. Preparation of Fornula 1009 [0010PCTRsSOv®Ir43Ng t O
Reaction Schene 10, Step 4, a solution of a conpound of Forrmula 1007 in an
excess of phosphorus oxychl gride is heat t reflux, Aft 8 hours, the
react i @R eavivelanieor;shighy exgeis @f ap agd shlopige aferglf’g?ﬁmﬁ%ﬁﬁ%%r ﬂ%ﬁ?@l‘n%ﬁc entrated
under : - ' 9is

Sl at oGRS spleaE h Biand OpERREE R BN ANERTARS RN SIS RN Ry

R 0 R &y TRr®pHiieddrespaididfgorompoand d0Borld 10]7 iAssotatedadridgrunidiieive t o St eps 3
and 4 of Reaction Schene 10, acylation of primary am nes of Formula 1005,
foll owed by acetic acid nediated cyclization, can proceed w thout

i sol ati : i i@t e am des to provide the target conpound of

For mul ﬁ&’g‘rﬁ.“t"aﬁ’.‘"?ﬁﬁ‘fﬁe@@s shown in Reaction Schenme 11. [00111] More
speci fi[6@dd9y, t o Refasihytd Reactibn Sclampblyitepos, aSohutioh af 4 06mpomdaotnonpol ar,
aprotic_ solvent _such as dichl oronet hane i,iﬁ,a%ded an gxce;gtmgéeferﬁbl y
about thAsmBladi00Aiea excegtofphosphors grychloridg shealed pt el ourpdff owed by
about ' ; 8§+ C ' f = he
I e L T
evapor gireduiendae coeekpording cempoure. of Foemuled (D9 &nitolstet and perifiedeat ed with
glacial acetic acid, then the resultant suspension is heated at reflux for
about 48 hours. The reaction is cooled to 39 WO 03/088903 PCT/ US03/ 11432
anbi ent tenperature then evaporated under reduced pressure. The

correspondi ng conpound of Fornula 1109 is isolated and purified. Reaction
Schene 12 R5 0 RS 0 R6 Rl R8 RiReaction Scheme 11

1005

Preparation of Formula 1109

[00110] As an alternative to Steps 3 and 4 of Reaction Scheme 10, acylation of primary
amines of Formula 1005, followed by acetic acid mediated cyclization, can proceed without
isolation of the intermediate amides to provide the target compound of Formula 1109. This
route is shown in Reaction Scheme 11.

[00111] More specifically, to a solution of a compound of Formula 1005 in a nonpolar,
aprotic solvent such as dichloromethane is added an excess, preferably about two equivalents
of an amine base, such as triethylamine, followed by about an equivalent of an acid chloride
of the formula Rg-CO-Cl. The resultant solution is stirred at ambient temperature for 2 hours,
then evaporated under reduced pressure. The resultant solid is treated with glacial acetic acid,

then the resultant suspension is heated at reflux for about 48 hours. The reaction is cooled to
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R2 R RT OR R7T OR2Z RB R4&-NH R8 R4.NyO 203 1203 O R15 [00112] Referring
to Reaction Schene 12, a conpound of Fornmula 203 is reacted with a slight
excess ofwea ososgouind of the formula RI50(CO C in the prepemasodii4az base
such as triethylamne in a nonpolar, aprotic solvent such as

di chl oronet hane. The product, a conpound of Fornula 1203 is isolated and
puri f i eENbigE ARIPPFAHU: vapgrapel undrereduqrd presareRg hreorrggpombing FOMp@IER R 7
R8 R4" ~ ‘o . 17 [00113] Referring to Reaction Schene
13, a ygﬁg%ﬁ% lg'pell—solrggrrlé}eé%%gh#% ‘reated with a slight excess of an

i socyanate R17-N=C=0 in the presence of a base, such as triethylamne, in
a nonpol ar, aprotic solvent, such as dichloronethane. The product, a
conpound of Formula 1303, is iBeacionPchpmeddrifi ed. Reaction Scheme 14 40
WD 03/ 088903 PCT/US03/11432 OO0 /-OMN J--~ NH PG Step 1 N\HPG R2 R2' R2
R2' 1401 1403 O 1403R Stoep 2 RI' NHPG R2 R2' 1405 O 1405 Step 3 NH PG

5
Rs | R4 R Ri
Rop | Re
Ry 0] Re R, o) Ra
R _NH R _N__O
'R ety
203 1203 ORys
[00112] Referring to Reaction Scheme 12, a compound of Formula 203 is reacted with

a slight excess of a compound of the formula R;sO(CO)Cl in the presence of a base such as
triethylamine in a nonpolar, aprotic solvent such as dichloromethane. The product, a

compound of Formula 1203 is isolated and purified.

Reaction Scheme 13

Rs O Rs O
| R Il R
Ry Ry’
R; o) 2 R; 0] 2
R NH R N
8 R4/ 8 R4/ 0
203 1303 HN.
Rz

[00113] Referring to Reaction Scheme 13, a compound of Formula 203 is treated with

a slight excess of an isocyanate R;7;-N=C=0 in the presence of a base, such as triethylamine,
in a nonpolar, aprotic solvent, such as dichloromethane. The product, a compound of

Formula 1303, is isolated and purified.

Reaction Scheme 14
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R R2 R2 1407 Preparation of Conpounds of Fornula 1403 [001141 Referring to
Reaction Schenme 14, Step 1, a nonpolar, aprotic solvent, such as THF, and
an excesswofo3asssad uti on of an optionally substituted vinylPCFAgn®$i46IM

brom de in a nonpolar, aprotic solvent (and nore preferably, about three
equi valents of a 1.0 Msolution of an optionally substituted vinyl
nagnesiun1bronide in F) is cooled to -78 C while syirring under a

ni trogen atnosph sellw t hyqpgol ution of a
conmpound of Fo Ve such as THF over
about 30 m n. After the gppRXture is stirred for 30 mn lag,-78 C, the
cooling bath is renoved aﬁd the reaction mxture is w&emed slowy to room
tenperature overni ght (about 15 h). The product, a compound of Fornul a
1403, is isolated and poni fied. Preparation of Conpsosnds of Formula 1405

[ 001151 Referring to Reaction Schene 14, Step 2, to a solution of a
conpound of Formula 1403 in an anhydrous, nonpolar, aprotic solvent, such
as acetonitrile under an inert atnosphere, such as @rgon, is added about
an equi val ent of a conpound of the Formula R X wheffein RL is an

optional |y susbil4a3t ed vi ny!StRstional |y sus%ﬁ N5t P@pt i onal |y
substituted heteroaryl and Xis I, Br, or f, and a ae such as

triethylamne followed by 41 WO 03/ 088903 PCT/ US03/ 11482 2 pal | adi um (I1)
acetate (preferably, about 0.025 equivalents). The resulting solution is
heated to about 80 C. After about 15 h, the reaction mixture is allowed to
cool to roomtenperature. The product, a conpound of Formula 1405, is

i solated and imediately purified. Preparation of Conpounds of Formula
1407 [00116] To a solution of a compound of Fornula 34405 in a nonpolar,

aprotic solvent such as ethyl acetate under nitrog is added 10 wt %
pal | adi um on cagfgn. The nisteyen is repl aceWNm% of hydrogen
| ask

and the flask is purged. After 3 h, the reaftion S purged with
nitrogen and filtered through a pad of celite (rinsinggWRth a solvent such
as ethyl acetate). The product, a conpound of Formula 1407 is isolated and
purified. Reaction Schenme 15
1407

Preparation of Compounds of Formula 1403

[00114] Referring to Reaction Scheme 14, Step 1, a nonpolar, aprotic solvent, such as
THF, and an excess of a solution of an optionally substituted vinyl magnesium bromide in a
nonpolar, aprotic solvent (and more preferably, about three equivalents of a 1.0 M solution of
an optionally substituted vinyl magnesium bromide in THF) is cooled to —78 °C while stirring
under a nitrogen atmosphere. The mixture is treated dropwise with a solution of a compound
of Formula 1401 in a nonpolar, aprotic solvent, such as THF over about 30 min. After the
mixture is stirred for 30 min at —78 °C, the cooling bath is removed and the reaction mixture

is warmed slowly to room temperature overnight (about 15 h). The product, a compound of

Formula 1403, is isolated and purified.

Preparation of Compounds of Formula 1405

[00115] Referring to Reaction Scheme 14, Step 2, to a solution of a compound of
Formula 1403 in an anhydrous, nonpolar, aprotic solvent, such as acetonitrile under an inert
atmosphere, such as argon, is added about an equivalent of a compound of the Formula R;-- X
wherein R, is an optionally susbituted vinyl, optionally susbituted aryl, or optionally

substituted heteroaryl and X is I, Br, or -OTf, and a base such as triethylamine followed by
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OO0 HOly, NHPG Step 1 IMNHPG mR2 2 RR R2" 1501 1503 O 1503 Step 2
RlL ---)Y NHPG R2 R2 1505 Preparation of Conpounds of Formula 1503
[00117] ReaDesissyg3to Reaction Schene 15, Step 1, about onecaqsoyadsent of
carbonyl diim dazole is added slowy to a roomtenperature solution of a
conmpound of Fornula 1501 referably wherein the am no protectin roup PG
i s Boc)Palladismy{H)pestate (prefépaﬁo%t abowt O QZe auyalentsy HEhsregy tiag SRS hﬁ%&‘g t he

produc u hout further
purifi E:ta ?%uﬁ]%ﬂpg %‘%@Pgﬁglg&%ﬁﬂgwﬁﬁ%%& Sgg"?% g(groo Conmpounds of
For mul aerhpéatube) OMHeSiro et &f ¢onfighuh® oRE@edlD M (B¢ heisd atkd anSiremediately G i gnar d
reagent i s prepaerd from a conmpound of Formula R CH2Br and magnesi um

t ur ni ng¥tifigd.a nonpol ar, aprotic solvent such as THF. A solution of a
conmpound of Forrmula 1503 in a nonpolar, aprotic solvent such as THE is
cooled to about 0-5C. The solution of the Gignard reagent is then added
via syepgation dffCop&fadsalf Foirmnlof407he conpound of Fornula 1503. The
tenperature is nonitored by internal thernoneter and is not allowed to
exceed (8068 15C Tomheolvtéane wmmusz@ aﬁ Bormyilari Gt i haeppatarssRic It f or

about Q :]agg d and
purifi eggh %r bgra-rg% e ngg%'rgisrg &119 Cl.g?% 3 ?(Bgil{al@] Zlo ]*hglﬂllht?fgggﬁtlior mul a
| s optplased With @Bﬂlmtcffdlymotgha mmﬁaﬂaﬂuelphrgeal |ayfter achc&ptradrlnen flajldisor base
to formthe correspondldaigmam d or base addition salt. A

phar medwiadcslh yitrgeepdbitachirerehdaediob relia (e ‘é(ltttéﬁﬁldﬁwcﬁueh argthyul a |

t f b f
For nul 4ope) TRE AL cdtbbole FESEUIR 1167 [TLIRAR0Y FRARE) 10 1 " 2% compoun
of Formula | is optlonally

Reaction Scheme 15

o 0
NH PG NH PG
HOJ\K Step 1 . Im/lKK
RZ' R ¢
R2 R2 2
1501 1503
O
Step 2 Rq NH PG
1503
R, 2
1505
Preparation of Compounds of Formula 1503
[00117] Referring to Reaction Scheme 15, Step 1, about one equivalent of

carbonyldiimidazole is added slowly to a room temperature solution of a compound of
Formula 1501 (preferably wherein the amino protecting group PG is Boc) in a nonpolar,
aprotic solvent such THF. Afer about one hour, the product, a compound of Formula 1503, is

isolated and used without further purification.
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contacted with an acid to formthe corresponding free acid of Fornmula I.
Preferred Conpounds Preferred RL when Either R2 or R2, is Not Hydrogen
[00121] Wwerv3wmes¥ss deri ng t he conpounds of Formula |, in apromafses/ned?2

enbodi mrent when either one or both R2 or R2, is not hydrogen (nore
preferably, either one of R2 or R2> is not hydrogen), Rl is selected from

hydr ogdirepayationnflGempemdsiof Kosmulm 1385 al kyl , optionally substituted aryl,
opti Ona[b@/llSQUbSt 'ﬁ&gﬁglgqgkt@{lc(?%h cherggris%}%& %, ﬂgrfgrcli %e grfrjt 1%:11reeﬁerd|f

aryl | kyl -, opti onal subst eF Oar
(rore pi'(&)fnﬁj’oalbﬂ)éf Bpinnda Rl dZMszui‘mﬂtmztngﬁdm&ﬁmhng%ﬁﬁia nermdmna;&rbuc sdlbaiti t ut ed
aryl - Cl- C4a|k l-). In a nore preferred enbodinent R, is selected from

hydr ogetich 8pTHen 4 fajutiansis omroyneoifamula k33 ingponaial, pprosigselvertel
henyl tdo
phenyl - G-yt c%hfé%ﬂu? g%f)ugﬁ tq én?ﬂléé’ é&&&sﬁt{&]@ﬁﬁ@ﬁgaﬁ’&%pregeragﬁ&éay Do

opti onégly subst

opt i onalytingstoriié 0150C 8dlufibe b ihe Compéural &ifformara 1308 i Divatkhpesithsis t ut ed
het eroaryl -C 1-C4-al kyl -. [00122] . In a nost preferred enbodi nent R, is

napht hynomrmehw lntqsn@ﬁberswemrrer ang Iy ¥t gBeiwer 10, expeadiabe tplhieﬁerhe &8y pheny | |
Lol Y1+ (R B LERo SRR bt LRRRI ot THOL O SR B0 RIT 14S03/ 11452

nethyl eny 6f OBenz

met hyl h&iﬂﬂmla,ISOBEishmI@tb&mmunfmylanobenzyl hydr oxybenzyl , di chI or obenzyl ,

di met hoxybenzyl, or napht hal enyl met hyl . Nor e preferably, R is benzyl,
cyanobenzyl, net hoxybenzyl, or naphthal enyl methyl. Mst preferably, R is
benzyl. Preferred RL when R2 and R2 Are Hydrogen [00123] In an enbodi nent
wherein R2 and R2' are both hydrogen, preferably R is chosen from
optional | y substituted ar\refeppid Prozkdsys snbBhsttStegd aryl - C, - C4- al kyl -
optional | substituted heteroaryl, and oPti onal Iy substituted,

het eroa[P9f 19¢, - ca-Acryppoundpf (ﬁﬁf@éé Tipoesiiasplly contagtedrvith § pharmasewsically ut ed

phenyl . j.t C -C4- alkyl- or
phemy| e bSPRAA B PR, B 8 OB ORL iR Pk BB agy L G O al ko
and R2'[0er20] bot A hjsihegenically adcepableecideddfitioanuept & onapdondsifiFimttied
phenyl - C, - C4-al kyl, and optionally substituted naphthal enyl net hxl . Ina

more priePBiensly shneeFduih alet & fﬁrwheamremonda}gefr%&aﬁe ofarudeh, AR, is
choser AMARTENL LS PRECHa N PR FEEDBIARE I K
napht haloatmytedsiittyan ac1<Mbrf6rrﬁ ttigf @mb;bqn,dn@ freeS‘achcB’fZlWrmuthaHObe nzyl,
met hoxybenzyl , or napht hal enyl met hyl. More
Preferred Compounds
Preferred R; when Either R; or Ry is Not Hydrogen
[00121] When considering the compounds of Formula I, in a preferred embodiment
when either one or both R; or Ry is not hydrogen (more preferably, either one of R, or Ry is
not hydrogen), R, is selected from hydrogen, optionally substituted C;-Cg alkyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted aryl-C,-C4-alkyl-, and
optionally substituted heteroaryl-C;-Cs-alkyl- (more preferably optionally substituted aryl and
optionally substituted aryl-C;-Cs-alkyl-). In a more preferred embodiment R is selected from
hydrogen, optionally substituted C,-C4 alkyl, optionally substituted phenyl-C,-Cs-alkyl-,
optionally substituted naphthalenylmethyl, optionally substituted phenyl, and naphthyl. More
preferably, R, is optionally substituted phenyl-C,-Cg-alkyl- or optionally substituted
heteroaryl-C;-C4-alkyl-.
[00122] In a most preferred embodiment R, is naphthyl, phenyl, bromophenyl,
chlorophenyl, methoxyphenyl, ethoxyphenyl, tolyl, dimethylphenyl, chorofluorophenyl,
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preferably, R is benzyl. Preferred R2 [00124] Wen considering the

conpounds of Formula | and as will be appreciated by those skilled in the
art, the wormposs¥s descri bed herein possess a potenti al | y pchiusas/iment er at
the carbon to which R2 and R2, are attached. The R2 and R2, groups nay be
the sane or different; if different, the conpound is chiral (i.e., has a

st er eogaethyicklerapbenyl, afidphauyl, phenetyl, benayl dehierebensyl, methydbesezs r ed

nbodi S h d i h h ...1h i i
R N

i ncl udifaghtheREERethyll Mot §scfeRblyNRYGbehhE, dasohzA, subokatunzAl by optically
pure enantiomer will generally be preferred. The term "substantially

opt i calqayhtbgkéylmth)’l-e%@mPréfﬁé?hlbeﬂlllybwvb" means having at |east about 95%
of the described enantionmer with no single inpurity greater than about 1%
and preferably, at |east about 97.5% enantioneric excess. In a preferred

enbodi nEferrédR, wheh RQGQAIR, AeeHB/drégenwhi ch R2 and R2, are attached is of
the R configuration. 00125] In one enbodinment, R2 is optionally

subst i tIOESIC, - cAnaneybodigpmnt pirereisR, apddR o gisrbodh hyslsegepnareferaldyBs s t ut ed

C -C4 alkyl. re.preferabl i r i ti | |

substi tclﬁlf) %e(ﬁl f(f’%&ﬁ“‘g a‘lilx}/’ I Pgﬁ%rtfy%d %’%’tc’p g?ﬁg&rsggﬁﬂlg%ggﬁﬁéh@'@?g Sgﬁ%ag n from
44 WO Qab@86R0 Befoht WS oblidaaly sutiivled heteFoalyl-(MrOPytkylt fabtidedhakdver,
c-propyl or i-pr ogy[ ), butyl articul ar ltl%n t-butyl), nmethylthioethyl,
net hyl tthatdheis ROt subgtithied phemyl, MarppiesrptpRut iy optienadly sheskiutad el C)-Ca-

benzyl oxynret hyl. thylsul finyl et hyh, ~Ir | Spl L th nd ,

hydr oxya)rirléf h%)/rl %IptlgﬁengF&%F%tu{eH}%%é%%ﬂé‘E(s:‘lr)rgll(i:(?%'l W%F {e}’%ergrﬁg’d%%%n }akaenﬁi A s
hydr ogesvtiaRgirbgen, R &t S2¥ctedrfrdm optydnallp sibistititddgHeyiyl-C CCRANGY, lan@bplioralIopy| ) .
More preferably, R2 is i -propfél . More preferred 1s the enbodi nent wherein
t he st esubBibisH aphihalenylmgthyhilam more greferrpdbernlodimentopicgeip K gnd Rpeargboth

. S e | ; |
v ar oganarisel Ry s ShoEE gl AR0h IRt BEBAR AR ne POL Ao BREE: Thc,
consi defyafsheh P, I5QERGUBSELS 1, aficHieiobeHzal, HintdiRs:8benAyl, 2nd SapiiRdr(GERByl. in a

preferred enbodinent R3 is selected fromoptionally substituted Cl1-C8

al kyl , Mpreimafgrably, Re dpanzyly exaobenzyl, methox Vi gr naphgidenyhagthyl. Maesst i t ut ed

heteroary}-C 1, CA-al kyl -, optionally substituted heteroaryl, optionally
substi tpﬁ%(%ﬁ%g’h%'%@ggli and R17-NH, R15 is chosen from optionally

substituted Cl-C8 al kyl and optionally substituted aryl, and RL7 is chosen
from hydrogen, optionally substituted Cl1-C8 al kyl and optionally
subst i threéared Re. Preferred R3 are

[00124] When considering the compounds of Formula I and as will be appreciated by
those skilled in the art, the compounds described herein possess a potentially chiral center at
the carbon to which R, and Ry are attached. The R; and Ry groups may be the same or
different; if different, the compound is chiral (i.e., has a stereogenic center). When R; and Ry
are different, in preferred embodiments Ry 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 “substantially optically pure” or “enantiomerically pure” means
having at least about 95% of the described enantiomer with no single impurity greater than
about 1% and preferably, at least about 97.5% enantiomeric excess. In a preferred
embodiment, the stereogenic center to which R; and R, are attached is of the R configuration.
[00125] In one embodiment, R; is optionally substituted C,-C4 alkyl, and Ry- is
hydrogen or optionally substituted C;-C,4 alkyl. More preferably, R, is hydrogen and R; is

optionally substituted C;-C4 alkyl. In a most preferred embodiment R; is chosen from
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optionally substituted C1-C8 al kyl (e.g., Cl1-C8 al kyl substituted with

| oner - al koxy), optionally substituted heteroaryl, and optionally

substi t utwo oawngd903 [ 00128] In a nore preferred enbodi ment, PaivarsoRBI4BE not
R17NH or R150-, R3 is chosen from phenyl; phenyl substituted wi th one or
nore of the follown substltuents hal o, | -C4 al kyl
subst i t¢tey aihyh pmm?@wl Iy c-preypat @rxlynfemﬂgs |b}1ty1 Cpatu@%axm kbwyl). C1-c4 al kyl

st LA A la%“tq“%‘f Cg B fBRT SeigfeBiena.

N- acet }He)tzﬂbxﬁdid:tﬁﬂdtlﬁfeﬂmhrfwyleﬂi}@ %Mhylsulﬁh?lﬂ@(h&l&tnﬂﬂydnox?@k@@h QR@ Ryt hyl -
phenyIV|nyI ; heteroaryl-; heteroaryl - substltuted with Cl1-C4 al kyl or
c4 divkigeesy Eﬁqqqtle/éﬂefwr@%lswﬂtea Raigls §ydroggrsgnd Reris edhyhenarpp ubasticelated wi t h

I 2 referred
enbodl meglj Eﬁﬁet@%’l %é}cl)etpc} %%Mméls 'Fétggs11 % gr&e dgltggg nrl%or%mﬁﬁen I,
hal op hamt)drelndhdﬁﬁéx@pmtcnmy@mnhmwnd Ryaiks afthdtiel hmtmtchnﬁma@éwl
hydroxynetQ%lphe , et hoxy henyl ethox henK car boxyphenyl ,
et hyl pHEBLZ6] t ol rlanotitaétmb Rathkerapd Roearm hediegink oy pheny | |
met hoxychl or ophenyl, di hydro- benzod|OX|nyI nethylhalophenyl,
trifluoronethylphenyl, bis(trifluoronethyl)phenylbenzyl, furanyl, Cl1-C4

al kyl Shb&&k&ﬂR@@rbﬂpiWMHenIhakﬁbuunﬁ@fﬂhglfuranyl Cl-C4 al kyl substituted
trifluoronethylfuranyl, benzofuranyl, thlgphen Cl-C4 al kyl substituted

t hi ophdA§127145 WOVbsh ogBotEnptF sradues Onﬁé%zld’t’ hereip Reniy FN(R4)(CORy),
b t .
t (raln fZFugb %%E‘?fé‘q%‘y Lmb{)j)éf fneﬂ{ }in)fs sele{}gﬁ? kry)trf OIH%?IQI r}b:ﬁ%gﬁtﬂteﬁ% LC ,alkb’ly rogtz1%xra>l/l|y, ol -ca

aI kyl ssubattuteuh@d-clnw ﬂmL )dptloﬂ&lmhbstitu@&'lh@téﬁiaﬂlwcl@zr Ql@ylaldpyibnzﬂlybsti tut ed
N- net hyl pyrazol§ Cl-C4 al kyl  substituted p%ra2|g%é% Cl-C4 al ky
subst i tybEHuUied 5] 5QSEY) omwa&m@z@wa%ml Risfhoapt Biti-NBneif iayg chosen from

oty | B s TR RN fot SR 928 1806L dheioighy! - et

hydr oxyhyetdpyh pdpgioyhlly sutsetiﬂu;ddtmecdg abkypmlruﬁnonilgr smblsttth&matyl OPrdiMﬁﬂ:DlphﬁBW
[00130] In a nore preferred enbodi nent, when is RI7TNH, Rl is chosen

from rgpéwa@lé/wub@lw@é Gtk RkyEG @ dﬁe&gx IalkYbﬁ’é’ﬁSﬂIUteda’hléh b’l‘i‘é‘fﬁ?lk%%st i tuted
with h I | kylthio. [00131] In a
nost p?& er%ﬁg&%&%ﬁ%ﬁh@&<§ﬁ%§§ﬁﬁég%§§hﬁ§®ﬂﬁﬁm "is hydrogen isopropyl,
butyl, [oammhexylln aherYrefeREDerpdimght, wiec Rb Grrop RGN orretOQRspHIENY |,
ethylphenyl tolﬁ trifluoromethyl phenyl or nethylthi ophenyl.

chosen from phenyl; pheny! substituted with one or more of the Tollowing substituents: halo,

Ci-C4 alkyl, Ci-C4 alkyl substituted with hydroxy (e.g., hydroxymethyl), C;-C4 alkoxy,

Ci-C4 alkyl substituted with C;-C4 alkoxy, nitro, formyl, carboxy, cyano, methylenedioxy,

ethylenedioxy, acyl (e.g., acetyl), -N-acyl (e.g., N-acetyl) or trifluoromethyl; benzyl;

phenoxymethyl-; halophenoxymethyl-; phenylvinyl-; heteroaryl-; heteroaryl- substituted with

C,-C4 alkyl or C-C4 alkyl substituted with halo (e.g., CF3); C-C4 alkyl substituted with
C;-C4 alkoxy- and benzyloxymethyl-.

[00129] In a most preferred embodiment, when Rj is not Rj7NH- or R;50-, Rj is
chosen from phenyl, halophenyl, dihalophenyl, cyanophenyl, halo(trifluoromethyl)phenyl,
hydroxymethylphenyl, methoxyphenyl, ethoxyphenyl, carboxyphenyl, ethylphenyl, tolyl,
methylenedioxyphenyl, ethlenedixoyphenyl, methoxychlorophenyl, dihydro-benzodioxinyl,
methylhalophenyl, trifluoromethylphenyl, bis(trifluoromethyl)phenylbenzyl, furanyl, C,-C4
alkyl substituted furanyl, trifluoromethylfuranyl, C,-C4 alkyl substituted
trifluoromethylfuranyl, benzofuranyl, thiophenyl, C,-C4 alkyl substituted thiophenyl,
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[00132] In an enbodi nent, wherein R3 is R150-, R15 is chosen from
optionally substituted CL-C8 al kyl and optionally substituted aryl.

Pr ef err edwB3a@8830ps when R12 is -N(R4) (SO2R3a) [00133] Pr elCcaresod/yi43mhen R12
is N(R4) (SO2R3a), R3a is chosen from Cl1-C13 al kyl; phenyl; naphthyl;

phenyl substituted with halo, C 1-C4 alkyl, C 1-C4 al koxy, cyano, nitro,

met hy| ésaaitbiephenyl, benrdthigdiesetil, pymding; pdelyvindthdpyiidietler oaryl . More

f b R3a iis . ch . | .substitut i I - | kyl,
A e R e RN T
napht hygyrazghaf B-methyRsRaalauEs Oy Ribdtitted Nedth{1@y2d23B), € 00,1 3y
Prgferc}iﬁgﬁ/, y&hen Rl%’ |saN(ﬁRz(§)($CHZR3b), %beilgl(ch?sen frg%%l-%lw al kyl ;

subst i tsubgituied porzialyk i i-Capplkihubstituish tspypzolyheengpisexagebilt ut ed wi t h car boxy,
al koxyc I n bail . 1 | kyl - - l itraQ,.
et hyl aneagem b Rl ik SRR s R Sior i Ruidardyen yi

[ 00135] Ydbsbrepsrefetib®RIRy is B3R, Hﬁo}ﬁlbﬁrﬁthlém@tﬂylﬁﬁér@mmwxynﬁﬂiym;@hﬂpheny| :
met hyl hal ophenyl , tgrltyﬁlf di met hyl phenyl , net hoxyphenyl, di met hoxyphenyl,

cyanophaefyylenedigyyph reevphepbengyangpicRYluor onet hoxyphenyl ,

bis(tri onet hyl ) phenyl. ¢ hen - . byt ny|

et oy LOPR g ROE B FEFRE TN BRT e i I O o

PCT/ USQ3ickeR2C, -€5 elief;restlomdkyBrinups; attiesheRiiZubstitieeyvith- N(d34), (COR&YL, or
-N(R4) (CH2R3b) [00136] In a preferred enbodi nent when R12 is NHR4,

N( R4) ( GOrE) alkexy.-orNgiFd) elkp#iieb) , R4 is chosen from hydrogen, optionally

S IS, S A i LR SR

substi t aryl ,optional 'y substi e clyl, and

opt i onakdprosmbitylt eichshekell e, Brorkopheny@Adiahlisydpherybr é@odphynfly dr ogen or
optionally substituted Cl-Cl3 alnl;iql ). [00137] More preferably, R4 is chosen
f r om hyedidphanyl, Gilylcrittyokgmethylphenyh ekapethylshiepanyl. subst i t ut ed wi th hydr oxyl ,

Cl-c4 or G1-C4 al kyl : henzvl » hetero l. et hyl ~;  heterparyl et hyl -;
et e 0a Pl opy1 T e tmtishens SREeth s WGk BOETK KB 0 fom BEHRAB {1y

al kyl ) ab&uted ((GIC ALk oMl opBBhAN-sub@itite@ aryCl- C4 al koxy-, or N-heterocyclyl -,
particularly pyrrolidino, piperidino or imdazolyl. [00138] Mre

preferably, R4 is R16-al kyl ene-, wherein R16 is am no, Cl-C4 al kyl am no- ,
glr ((afcér bﬁey"!rl%%k??;&r%(‘)‘i’s WELI-‘ ﬁ‘h%‘-ﬁ?ﬁ&’)‘(soiﬂﬂi oxyl, or N-heterocyclyl.
[00133] Preferably, when R, is ~N(R4)(SO2R3,), R34 is chosen from C;-C,3 alkyl;
phenyl; naphthyl; phenyl substituted with halo, C,-C4 alkyl, C,-C4 alkoxy, cyano, nitro,
methylenedioxy, or trifluoromethyl; biphenylyl and heteroaryl. More preferably, Rj, is
chosen from phenyl substituted with halo, C;-C4 alkyl, C;-C4 alkoxy, cyano, nitro,

methylenedioxy, or trifluoromethyl and naphthyl.

Preferred Rj, Groups when R;; is -N(R4)(CH;R3p)

[00134] Preferably, when R, is -N(R4)(CH2R33), R3p is chosen from C,-C,5 alkyl;
substituted C;-C4 alkyl; phenyl; naphthyl; phenyl substituted with carboxy, alkoxycarbonyl
cyano, halo, C;-C4 alkyl-, C;-C4 alkoxy, nitro, methylenedioxy, or trifluoromethyl;
biphenylyl, benzyl; and heterocyclyl.

[00135] Most preferably, Rjp is chosen from halophenyl, polyhalophenyl,
methylhalophenyl, tolyl, dimethylphenyl, methoxyphenyl, dimethoxyphenyl, cyanophenyl,
trifluoromethylphenyl, trifluoromethoxyphenyl, bis(trifluoromethyl)phenyl, carboxyphenyl, t-
butylphenyl, methoxycarbonylphenyl, piperidinyl and naphthyl.
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am no. [00139] In a nost preferred enbodi nent when R12 is NHR4,

N(R4) (COR3), or - N(R4) (CH2R3b), R4 is chosen from hydrogen, nethyl, ethyl,
propyl, baOyB/oss9yx| ohexyl, carboxyethyl, carboxynethyl, merhseyetby| ,

hydr oxyet hyl , hydroxypropyl, dinmethyl am noet hyl, di methyl am nopropyl,

di et hyl am noet hyl , di et hyl am nopropyl, am nopropyl, nethylam nopropyl,

2, 2- di rivefeyred3R( dromnsiyhemRrdy p&!ﬂéﬁb NRYUEPRNe N NRICHRmY | am no) but yI |
am noet am nqbut y| ] } NOhe , A t hyl ,

I sopro 9%%%@noprg%ﬁP&ﬁgﬁggégggﬁg%%%W%%g%ﬁ3??ﬁXk“ %ﬂkﬂﬁébﬁ&%%?

1- et hWﬁi}H}(C%ﬂgme%ﬁ&bblﬂoﬁ hyd¢égen Bsgivasiyabsinsed, C by iy, ppeoydlly benzyl
met hoxyphenyl , net hyl met hoxyphenyl, dlnethylphen¥l, tol yl, ethyl phenyl,
( oxopy rskbstiteteeh gyl mpoipyally ubiitthsd pedodnvalldt wptionallysybssityed betergcrg)y 1,

ridi nyl,ethyl, I, di.n , r | j Lavl propyl ,
oY ber PR g BH b P bRl - T AR, YRy R 3P bl P
pyr rol isdbgtthted TyIC,; alkyhr ol i di nyl propyl, pi peridi nyl methyl,
pi peri di nyl et hyl , inidazoIYI ropyl, imdazolylethyl,

(et hyl d99f/36|]i di nyYipregrefgrably; Redsghopgy reinihydiegen. dutyd alkyl; cyclohexyl; phenyl

(et hyl pi.per.idi nyl lv ~ ( hper azi . |.met hyl and
indoIyFﬁFﬁ&W?QFHéfﬁg%g%%§a(%%gﬁégg%ﬁ;[étgﬁﬁgxgﬁ?ﬂgg%%gf?Héﬁgﬂdpropyl,

am nObU‘Ie}élroarﬂ@ih?ppﬁéiémhnylpramlnOdiﬂXRlsrallﬂjﬂér’[ky,l alereia g, hisl hydrexiyhvi(@paaopr opyl ,
met hyl ami nobutyl, net hyl am nopentyl, nethyl am nohexyl, di nmethyl am noet hyl,
di net hylllahiamopr-o§ytCs alkabaminoarniadtiyyd alkogy-na Nyhes#payslyémpgticularly

di met hyl ami.nohexy] .. ..et h ) t hyl, ethyl am nopropyl, ethylam nobutyl,
ethylaﬁpﬁ§B@ﬁ9¢§¥&gPﬁéngﬁg%%gﬁyl, di et hyl am noet hyl , di et hyl am nopropyl,
47 WO (801833903 REd/\Poer3fabl/ B2 is Rljalllbydnaniwt@baih RY{ is adiigd, [ty l@nalkgRaeiitgl , or
di et hyl am nohexyl , nost preferably am nopropyl. Preferred R4 G oups when
R12 is »-di(4) qlétﬁma ',ngiﬂEHkOW'eh)&f@mlaer terqeyolyl.sPrefoqtM RigepR3a), R4
S cho%gﬁ 5ron1C1-CA al kyl, cycl ohexyl; phenyl substituted w th hydroxyl,
Cl-C4a dey or C1-C4 al kyl; benzyl; heteroaryl nethyl-;

het er ogopi3® hy! - ;Ineh&t pasforkddr iBddimert eihen ®ay -8tHB, ~N(RHIEDRY! i -pr opy! -
and R1G al ¥£ene-, wherein R16 is hydro&zl, di(CL-4 aIkyI%an1no-, (C1-4
al kyl ) MWiRaCHRan).iy is clmasedrom hyslegeen, wethyl géwb perpyb by, cyglonexsdul ar | y

oY R RSP PR B AR (00142
dimethylaminoethyl, 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, methoxyphenyl, methylmethoxyphenyl,
dimethylphenyl, tolyl, ethylphenyl, (oxopyrrolidinyl)propyl, (methoxycarbonyl)ethyl,
benzylpiperidinyl, pyridinylethyl, pyridinylmethyl, morpholinylethyl morpholinylpropyl,
piperidinyl, azetidinylmethyl, azetidinylethyl, azetidinylpropyl pyrrolidinylethyl,
pyrrolidinylpropyl, piperidinylmethyl, piperidinylethyl, imidazolylpropyl, imidazolylethyl,
(ethylpyrrolidinyl)methyl, (methylpyrrolidinyl)ethyl, (methylpiperidinyl)propyl,
(methylpiperazinyl)propyl, furanylmethyl and indolylethyl.

[00140] More preferably, R4 is aminoethyl, aminopropyl, aminobutyl, aminopentyl,
aminohexyl, methylaminoethyl, methylaminopropyl, methylaminobutyl, methylaminopentyl,
methylaminohexyl, dimethylaminoethyl, dimethylaminopropyl, dimethylaminobutyyl,
dimethylaminopentyl, dimethylaminohexyl, ethylaminoethyl, ethylaminopropyl,
ethylaminobutyl, ethylaminopentyl, ethylaminohexyl, diethylaminoethyl, diethylaminopropyl,
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NRLI3 Rg\ I NRL3 wherein RO is chosen from hydrogen, optionally
substituted C1-C8 al kyl, optionally substituted aryl, optionally

substit utwoe Oamys%f,l- C4-al kyl -, optionally substituted PCT/US03/11432

het eroaryl - C1- C4-al kyl -, optionally substituted aryl - C1- C4- al koxy -
optionall substltuted heteroaryl C -C4-al k -, optionally substltuted
het er ogh %y lamanpbputyyb digilylmmmoperityl, Ph@é@ét@aemheyylhmsugeﬁrab@ptmmﬁampy
substi t ut ed Cl-C8 al kyl, optionally substituted aryl, or optionally
substituted aryI-Cl-CA-aIkyI - (preferably optionally substituted aryl).

Nor e prlﬁfewratﬂ R4 GRBupswhEERY] 1sstm$tt4)'(sotngj,)with Cl-C4-alkyl, C1
-C4- al kox and/ or hal o (especi all C4- al kyl and/ or hal o) phenyl ; or

benzyl .l Tnor e Breferahlwnpyhen Regisi- sNé{’GP@szhtheph@WFn frem (FtlaCoﬁﬂ‘tYhyl pheny! .

00143 i substituted
1- o4 ]cgttéh?xﬁtﬁt B S T S A e Tt o eieg
amni nOetHa:ydroargHihdth)ﬁF leekoarylaﬂhglt M{e&ﬁ‘bml-pl’miyhy hete@@@ﬂe}th)ﬂmhﬂtb%dﬂMFropyl and
benzyl oxycar bonyl am no- et h nzyl oxycar bonyl am no-et h 48 WO

03/ 08898%- @bﬁﬁ@sovxhqrtw&w lﬁwrwl éir*(q M%%&Dtm@ot é@l@4]auﬁfl}é‘f@¥%bﬁ%}m%hen
R12 N RLO
wher ;?n@%gl fmslgg gﬁ?t%&h%r’g%ﬁulaﬁg on (?F%)/]plf' %gt@gbétle?%%’?m al kyl ,

optionally substituted aryl, optionally substituted aryl-Cl-C4-al kyl -,
and optional ly substituted het eroaryl-; and R10, R10', R14, and Rl4 are
i ndeperﬁller\% Py witazele fr om hydr ogen optionally substituted C1-C8 al kyl,

opt i ongbb 4 ubstlIgr ?Elﬂjsl}an‘%r{eﬁﬁa %ll&aﬁiehylz%upﬁlelnféﬁﬁlﬁg aryl - C1- C4- al kyI -

Mor e ably i OXYyp phenyl substituted
with ClC4aIkyI cil1-c4

Rz

wherein

Ry is chosen from hydrogen, optionally substituted C;-Cg alkyl, optionally substituted
aryl, optionally substituted aryl-C;-C4-alkyl -, optionally substituted heteroaryl-C,-C4-alkyl -,
optionally substituted aryl-C,-Cy-alkoxy -, optionally substituted heteroaryl-C,-C;-alkoxy -,
optionally substituted heteroaryl-; and R,3 and R,3- are independently hydrogen, optionally
substituted C;-Cg alkyl, optionally substituted aryl, or optionally substituted aryl-C,-C4-alkyl
- (preferably optionally substituted aryl). More preferably, Rg is phenyl substituted with
C,-Cs-alkyl, C|-Cs4-alkoxy-, and/or halo (especially C;-C4-alkyl and/or halo); phenyl; or
benzyl. Yet more preferably, Ry is tolyl; halophenyl; or halomethylphenyl.
[00143] In a preferred embodiment, R;3 is hydrogen and R;3- is substituted C;-C,4
alkyl. More preferably, R;; is hydrogen and R;3- is aminomethyl, aminoethyl, aminopropyl,
acetylamino-methyl, acetylaminoethyl, benzyloxycarbonylamino-methyl or

benzyloxycarbonylamino-ethyl.
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al koxy, and/or halo; or benzyl. In a preferred enbodinment, RO is

nmet hyl enedi oxyphenyl -; phenyl; or phenyl substituted with nmethoxy, halo
and/ or nmewbyB/oggnef er ably hal o and/or nethyl, including talryisp3/1mmwe e
pref erabl y met hyl enedi oxyphenyl or said substituted phenyls. In another

preferred enbodi nent, R10, R10, R14,, and R14 are independently hydrogen or
optlond$mys%mB@H¥¥&@@% al kyl (preferably optionally substituted Cl-C4

al kyl) pref n tly selected fromthe
gr oup C,[OI’ISI ting I% f’éﬁabﬁ)r’(‘)’gl?ﬁ% ﬂg‘lﬁlﬁﬂ’gdr?é y’k e‘lg?l%&(é XCl C4 al kyl (and
nore particularly, methyl or am noal kyl-) and R14' and R14 are hydrogen.
Preferred R5, R6, R7, and R8 G oups [00145] When consi dering the conpounds
of Formula I, in other preferred enbod h% R5, R6, R7 and R8 are

i ndependently chosen from hydrogen; ac‘?’l\\'ms yl; alkyl substituted with

al kyl , al koxy, halo, hydroxyl, nitro, '%ﬂl“kyl am no, al kyl sul fonyl,
al kyl sul f onam do, al kylthio, car ar boxam do, am nocar bonyl

| ower - al kyl am nocar bonyl - (e.g. neth \i\ nyl - or

et hyl am nocar bonyl -), di (I ower- al kyl) ar bonyl - (e.qg.

di met hyl am nocar bonyl - or di et hyl am nocarbonW -), aryl, or heteroaryl;

al koxy; al koxy substituted with al kyl, acyl, §I1‘koxy haI 0o, hydroxyl, nitro,
cyano, dial kyl am no, al kyl sul fonyl, al kyl sul fonam do, al kylthi o,

car boxyal kyl , carboxam do, am nocarbonyl, | ower-al kyl am nocarbonyl- (e.g.
met hy| avtiengio Roboelydsen ﬁomdm@eommisaga@ubmn@sw@mm optionally substituted

hyl b I )
i ot hyrArTea Loy st sy S ABL AR BORYY st igpani iy
hal ogerg, th‘r oy alﬁétnu erﬁxﬁnoehogé@ﬁwlh?mo@&l opablﬁr{%,ssgbitﬁaeéhc, -Cs

al kyl sul fonam do; al kylt car boxyal k carboxam am docar bonyl ;
aryl ; aéik}g]!lommbslly &ubstddtemat)ﬂ mquntlondbyﬂubstauﬂcdnwl Che@mlkj’iydﬂ\d)oayl nitro,

Cyare. RPN BBt S St ST bRt LB R e, o

net hyl %M&?Cﬁ{dp&%lo' oPBe&B/h}’Ilnaa"ﬂer%ﬁ@(ﬂ @@Bbﬂlm)ent ﬁlg 4 ﬂ%&renedloxyphenyl-
al kyl ) am nocar bonyl - (e.g. di net hyl am nocar bonyl -

di et hylmlnnyio@mlboﬂwubstltu@d with roethoxpe helogadipt met’rml émo@rqblly lalo hed/er oar y|

bsti t ut i .al k | @,
i ol ky o ekl D BRGA PrescPagly SitebRstpaheaey s i Bupt B ARy
car boxgHiaA&her I%Te%& @ﬁxlBQdMent |IQW10 ,aﬂ{m{ bﬁdmu%@frﬁ@ﬁéﬂdent(}ehﬁro gen or
met hyl am nocarbonyl - ty am nocar bony
CT

di (1 oweptiahdiy s)ubstntmd atléybﬁye ably, @tlodalmubytitawmfoe@ra:}bﬁyl Mogz preferably,
di et hylf?o g ﬁaor gr%?X&ep)eﬁden 1¥ sélegcgd Prgrtnet[le gro¥1p consisting of hydrogen or optionally
substituted C;-C4 alkyl (and more particularly, methyl or aminoalkyl-) and R4 and R4 are

hydrogen.

Preferred Rs, R4, Ry, and Rg Groups

[00145] When considering the compounds of Formula 1, in other preferred
embodiments Rs, Rg, R7 and Rg are independently chosen from hydrogen; acyl, alkyl; alkyl
substituted with alkyl, alkoxy, halo, hydroxyl, nitro, cyano, dialkylamino, alkylsulfonyl,
alkylsulfonamido, alkylthio, carboxyalkyl, carboxamido, aminocarbonyl, lower-
alkylaminocarbonyl- (e.g. methylaminocarbonyl- or ethylaminocarbonyl-), di(lower-
alkyl)aminocarbonyl- (e.g. dimethylaminocarbonyl- or diethylaminocarbonyl-), aryl, or
heteroaryl; alkoxy; alkoxy substituted with alkyl, acyl, alkoxy, halo, hydroxyl, nitro, cyano,
dialkylamino, alkylsulfonyl, alkylsulfonamido, alkylthio, carboxyalkyl, carboxamido,

aminocarbonyl, lower-alkylaminocarbonyl- (e.g. methylaminocarbonyl- or
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[00146] More preferably, R5, R6, R7, and R8 are independently chosen from
hydr ogen, am no, al kylam no, hydroxyl, hal ogen (particularly chloro and
fluoro), woiozogvoanl kyl (particularly methyl), Cl-C4 hal o&ichytso3/ 11432
(particularly trifluoronethyl), G-C4 alkoxy (particularly nethoxy), CG-C4
haloalkox and cyano. Mre preferably, , R7, and R8 are nethoxy,

hydr ogeéthylanyianear QnylﬁamGowers@iktloaammgca@onyt)(e gFdimethsiampine¢ashoradt dror each of

h fl
hydr og ARSIt SaPastsinR e SR o AYebb SRR i o e
i's hydrafllg&ﬁulfohﬁﬂ @ka&hlmanﬁaaratlkﬁmﬁcarcyr,boﬁﬁﬂlkwi darboxahKeu andi@statboayl; amnly

nmet hoxy) , ano, or trifluoronethyl:; and R8 is hydrogen or halo. Still
furt herarlﬂrsé Yaﬂté@iWatbeallf)ﬁea%’bﬁﬁ@ﬁhd@[%ﬁ@xﬁnmyroo%ém@,fdlﬂgylaﬂﬁm R7, and R8 is

not hyglll%gs 'i]fony]hgl%?fél ﬁon 152 4 ﬁygﬁtﬁfo Qerirgg)?iaﬁlﬁg,tc%{fboxgm?d AL 8 Vlher e RS,

R6, an are 0gen an “ha 0gen pecially
a, m loxla?érezflﬁj’flﬁﬂdqosaﬂbbnﬁo( Iﬁ&mﬂino%ﬁé@nr@@t@ﬁmmaﬂsowmIdlgewef ally be
capable of formng acid addltlon salts || conprlse a site which

re?ct s afiyamingaaehonyl 6618 @@ﬁtlylaaae@afta’@vle Oaéleﬁlytlasnmewaaw -2y, omddi ti on
t { | d
o 11 AHREoYE S rode S el bl bR WARLIBE Y, BROLY 1RCRI ARG

prese ntcy&mﬂmmdﬁnmbeamylemd@ﬁ alkylsuffosdraidd palkylemsRarbolk PalRylselirbadingds,0l vent
fromthe parent conpound and an excess of an acid, such as hydrochloric,
hydr obrégHnecartamyk iewes-alkylgsmesarbenyl=ge: methykamiapearbanybdimi ¢ or

ot NS S RSk Sh B RS T SRR SnoplRSRNGY . and

oxal ic oric orm e| ng especially

pr ef er reeeihyla®indCaB3h PSS AIB oPGdietdaBd/ 11432 [00148] The salts and/or
sol vates of the conpounds of the formula (1) which are not

phar mad8Wt46tal | y Metapsefsmbly, RayRaoB7.p96Rsl ar%\gldpmnémﬁbm@ﬁ@sfr@rﬁ hyeogen,

prepar es of
COITpOU?Ia%{ Rgf(ﬂ{ @ﬂ%‘f’%ﬁ& ’ﬁ%{l%‘é ?ﬁgﬁnﬁf&%@ s1 r? ﬁ‘ﬁﬂw‘%m \@}it hensel ves,
and as (partibulty Medno), MgIC,aaalkyl Gartidnirgrafesiomethiiv)eatOqralkdyef er r ed
Subgenus [00149] In a particularly preferred subgenus of conpounds of

For nul dparticarly @eﬁp@fﬂucl -Cahaleabeonywnd cyaon ddems dretgably, RydsoBemagRs ags
ht h
R;gr Og}ﬁ\&ﬂwgé}égﬁ},ogﬁm 8|i__\}$atl$]§ésp|é§:llalf,§/ré)lp¥ FLBale{ Rfe?er%%lﬁcgagf?gf E’n s
hydr ogepecifigsubistifiehs: -RYR¢aaldB3alkWasi, frifRbrometdpl, hgmagéryorsiahﬁ Rigtigit ed ar yl

(pref erhe;fgloéen alkyl (particulary, methyl) or halo; Ry is hydrogen, halo, alkyl (particulary, methyl),
alkoxy (particularly, methoxy), cyano, or trifluoromethyl; and Rg is hydrogen or halo. Still
further preferred are the compounds where only one of Rs, R¢, Ry, and Rg is not hydrogen,
especially R;. More preferred are the compounds where Rs, Rg, and Ry are hydrogen and R,

is cyano, methoxy or halogen (especially Cl, F).

Preferred Salt Forms

[00147] Preferred compounds will generally be capable of forming acid addition salts
(i.e., will comprise a site which reacts with a pharmaceutically acceptable acid to form an acid
addition salt.) The present invention includes pharmaceutically acceptable acid addition salts
of the compounds of Formula I. Acid addition salts of the present compounds are prepared in
a standard manner in a suitable solvent from the parent compound and an excess of an acid,
such as hydrochloric, hydrobromic, sulfuric, phosphoric, acetic, maleic, succinic or
methanesulfonic. Preferred salt forms are hydrochloric, phosphoric, and oxalic acid salts with

the hydrochloric acid salt form being especially preferred.
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hal ophenyl , hal onet hyl phenyl -, net hyl enedi oxyphenyl -, net hoxyphenyl -

et hoxyphenyl -, cyanophenyl - or phenyl substituted with | ower-acyl or
| ower - al kybagiosgeear bonyl -, e.g. net hyl am nocar bonyl - or PCT/US03/11432
et hyl am nocar bonyl -, or di (| ower-al kyl)amn nocarbonyl -, e.g.

di et hyI am nocar bonyl - or_ di et hyl am nocar bo and R4 is R16-al kyl ene-

wher ei ORI s nlhrsgity pnd/en sotyates-of 4 beaﬂowmoa%wﬁthe foomuADavkigh peenidio- |
.am no, W{{%&l&hg&anl& ac %‘E%ﬁﬂé Igll 286 uTefu agal%tglerf!dla?&qanet hﬁellrlg \Sh (gfm) re preferably

in suc H5I'obenz enzyl cyanobenzyl ,
or nap mhbﬁhmuhmnywbeptwmsam ah@/opmmtés ((f%&ﬁ@@ulﬂisbffdmnmi (T or mreOpyl )

[ 00150] I n anot her rtlcularly preferred subgenus of conpounds of Formul a
I, R |C§mp@én<isw th(hgl hemprlyafosnfnsigh formapaishespegt of tey present

napht hg| & (Q¥£ thyI ; R2is ethyl or propyl; R2, is hydrogen; R5 is

hydr ogen, is hydrogen; R7 is halo, cyano, nmethoxy or hydrogen; R8 is
hydr ogen; R12 is - NR4(CH2R3b) wherein R4 is R16-al kyl ene- wherein R16 is
hydr oxyl , di (Cl- Cn)alkylanlno- (C -4 al kyl)am no-, am no, pyrrolidino,

pi per i dingferred Subgénsyl or norpholino.; and R3b is optional ly substituted

aryl . [[9 ]Z : n Iﬁ u?alllb/aﬂréf%rr é}%b?gﬁl?sdof%gg@g o?fFo?rﬁlrﬁBquI@ij b%nZ)F ormul a

I, R anobéenz
napht h&iamhimtxhyﬂhox%nk}ﬂ ,chamdendyl, Qiﬂheﬁ}hljdler@ﬂmetﬂiypﬂyj is el ot propyllRogen; R5
i s hydro i s hydrogen; R7 is halo, ano, nethoxy or hydrogen; R8 is

hydr ogéﬁgycaﬁaerpﬁz iy BydspaensRais fydegsa k1 ighale, syanaamerhory er ydredsa; Rbsve

f or mul Le en or
opti ongﬂyfiy subésr{al tﬁ?g J&RE (prgkserﬁéélsl ﬁ] Og?l?yosﬁlgpﬁgg Q‘%)L 1{3%:?% ’Cl 4
al kyl ) ;habsptieiRa, lnzﬂomathykphaiyl-ymﬂb&dneﬂmkgﬂqenﬂewéthoxy@haiﬁr atvoyypHeayiophenyl ,
hal onmet hyl phenyl, tolyl, or ﬁll enedi oxyphenyl ? . Myre preferably 51 VO
03/ osswanmwﬂseep@abﬂzlbsmﬁteéw lewsoasyhenhtoyveralkylanjaogaihonylree Boxybenzyl |

or cya | adR16|s

am no. qﬁ%ﬁ%ﬁ%‘i‘nq&%‘)h %:l%arlfowl%?}el?éro%géb&fb kr}' aﬂﬁr?o%ﬂb)on ; Qﬁ of Fornmul a
|, R Icﬁmb&llylh)ﬁhnocahﬂir@b@ﬂZﬁdthyla[lﬁitnbwfbm@m-zyﬂld Rﬁié&n@bﬂ@?eylbw wBéreln Ri¢ is

napht hal enyI met is.chosen fromethyl or propyl; R2, is hydrogen; R5

|h sdhydr ey, Iﬂ@id/scttw]@ﬂ@)‘@@ﬁ' (ﬁr(hsalhfé@a@un%ya%lo Hﬂf‘ﬁ&k@p . PiPeEiioegen; RS : s
y rog%;ﬂagg E%?glr gph%lﬂhb ﬁrﬁ%ﬂ%x‘é@ﬁhh%%hegnﬁgguq%? i 19be$£}§,u}%Po%\é? Jflm mul a

wher ei n en a rogen or optional

al kyl (ft%)%fb%f?iﬂ cﬁHéBeﬂﬂﬂ' érl&laﬁléh?gltrgg lFfeﬁﬂrl %‘lf’io 12%5{%@) cs oma!?ﬁyi) enyl

optionally substituted aryl (pr
tolyl, REpyIEt hyl enedi oxyphenyl ). More preferably, R13 is

[00150] In another particularly preferred subgenus of compounds of Formula I, R is
benzyl, halobenzyl, methoxybenzyl-, cyanobenzyl, or naphthalenylmethyl-; R; is ethyl or
propyl; Ry is hydrogen; Rs is hydrogen; R is hydrogen; R is halo, cyano, methoxy or
hydrogen; Rgis hydrogen; R, is -NR4(CH;R3,) wherein Ry is Rjg-alkylene- wherein R is
hydroxyl, di(C;-Cs)alkylamino-, (C-C4 alkyl)amino-, amino, pyrrolidino, piperidino,
imidazolyl or morpholino.; and R3y, is optionally substituted aryl.

[00151] In a particularly preferred subgenus of compounds of Formula I, R, is benzyl,
halobenzyl, methoxybenzyl, cyanobenzyl, or naphthalenylmethyl; R, is chosen from ethyl or
propyl; Ry is hydrogen; Rs is hydrogen; R is hydrogen; R is halo, cyano, methoxy or
hydrogen; Rgis hydrogen; and R;; is optionally substituted imidazolinyl of the above formula
wherein R g, Rio’, R14 and R4 are independently hydrogen or optionally substituted alkyl
(preferably optionally substituted C;-C4 alkyl); and Ry is optionally substituted phenyl
(preferably, halophenyl, halomethylphenyl, tolyl, or methylenedioxyphenyl). More preferably
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hydrogen and R13' is am nonet hyl, am noethyl am nopropyl,

acetyl am no-net hyl, acetyl am noethyl, benzyl oxycar bonyl am no- net hyl or
Benzyl oxywarobosspbam no-et hyl. More preferably in such enmpodiusesisi3Rl i s
benzyl, methoxybenzyl, or cyanobenzyl; R2 is propyl (especi ally i- or c-

propyl) and R16 is am no. [00153] When R12 is - N(R4 SCJZRBL Rl is nost

pr ef er dbPycheakodimentd f ¢1bazyhmefioxybenal 91 cyanabrieyk Bodepro (pppesisdly
substituted phenyl; R2 is Cl-C4 alkyl; R2' is hydrogen; R3a is chosen from
subst i tlu?reﬂpﬁq’ié’ﬁyﬁn%ﬁdwh%apm@ﬁyl R4 is R16-al kyl ene-; R7 is hydrogen,

fluoro, chlor hdr en: an 6.i.s chosen

from ny8PBRY " o e e tstin s e Husncs PRGOSt EAHG | By BT RA mo,
| i r

P NE’EQ; q’&‘-i"‘%’“%m ‘gaf‘g’f%“eg’?’;?“é’???&’eﬁgﬂh%‘?%ﬁh‘?“?@‘?n’wet‘??b 30 ISl frobk 1S

sugst i tpll@lﬁbg IQ 4scm/dadgcyjd Rs mmydmglalr JIRg is Ejth'bgetruﬁeds lhﬂécﬂzcyano , opthaxyair| y

titut tit.ut net R2 i

opt ondripeshiCus birrBeen: ahd R B oYl e i aiRie S S R dlacan 11 om
opt i onalhefeid Y5 ksinyMiaRen §1|1A<RL3’ 15919%%@1%} a(puo%gbﬁubtsuﬁ@e@ ahe gyﬂeferémphenyl yl,

optionally substituted aral optionall'y substitute het er ocycl yl ;
and R4 dpsiopdiysshstimiethChy@ir @1@& anglisi ie natllcbrgall}z lemt@i aull @tefaablyl kyl ;

ot er odpampens A aRaL TR o FeBrSar etk et REraRb Ly G oenay!
More p % algEH Ld RB4is! a%n%rﬁetﬁ&lkxﬂnerr&rh,yl M&bgfo@ym&w@mu@yﬁe&yw

di (C - yl am no-, (C, yl ) am no-,  am no, - al koxy- or N

het er OWcﬂymln(ﬁdﬂﬂlﬂﬁ]ﬂZWEYpamymmmWYbCr BN(ZRK)WC&*DWbe)mmRethyé Mm@

ot ondirreEleehe FBEPRERS i hereyb AR PRy ShET AR S Elri o
Vo 03 dEBste nEH Eop T AR R indior e oret er abl y pr opyl tELSSC% iy i
gLe(r:\;/Frlag%éf%onal |y sugzzs W&(%?écyg%ﬁag e(fjf@ﬂlél hﬂhéeﬁ tl ?Eﬂkgﬁ oted
from hv&ggqeghbsﬁeiea%ﬂiy1 ¥ind k\ﬁa%hh&él%;ﬁ{énﬂeﬁéw ol eptaamqizl % HMRREA IR &d

het er ocy and Rl16- 4l kyl ene- are chosen from hal o, cyano,
met h OX)phOSenHy(dn ogestifutébplaemg] &al rapbthy hRdioRarglkderd- RRG is }afdodggsﬁﬁudrm ,om

ol per i AUV OricRPHEZ s SR drp PutRgd Ry o 2Bt PPt cul ar |y

pref er rga stBgeRBSQlc L aponagds, hincopyiiRido, pRerilifioP@Nd¥olyl and
morpholino.
[00154] When Rj; is -NHR4 or =N(R4)(CH3R3p), R is preferably chosen from
hydrogen, optionally substituted C{-C4 alkyl, optionally substituted benzyl, optionally
substituted phenyl, and optionally substituted naphthalenylmethyl; R; is optionally substituted
C,-C4 alkyl and Ry is hydrogen; R3, is chosen from optionally substituted alkyl; optionally
substituted phenyl; biphenylyl, optionally substituted aralkyl; and optionally substituted
heterocyclyl; and R4 is chosen from hydrogen, optionally substituted C;-C4 alkyl; cyclohexyl;
optionally substituted phenyl; optionally substituted benzyl; heterocyclyl; heteroarylmethyl;
heteroarylethyl; and heteroarylpropyl. More preferably, R4 is Rj¢-alkylene-, wherein Ry¢ is
hydroxyl, di(C;-Cs)alkylamino-, (C;-C4 alkyl)amino-, amino, C;-C4 alkoxy-, or N-
heterocyclyl.
[00155] When R, is -NHR4 or -N(R4)(CH,R3p), R is most preferably chosen from
C;-C4 alkyl, optionally substituted benzyl, and optionally substituted phenyl (more preferably
optionally substituted benzyl, e.g., benzyl, cyanobenzyl); R, is optionally substituted C,-C,4
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hal obenzyl (especially d -benzyl and F-benzyl), methoxybenzyl -,

cyanobenzyl, or naphthalenylnethyl-; R2 is ethyl or propyl; R2, is

hydr ogen; wB33i0889n3/dr ogen; R6 is hydrogen; R7 is halo, cyae®/USe®11aexy or

hydrogen; R8 is hydrogen; and R12 is -NHR4 wherein R4 is hydrogen (nore

preferabl in such enbodi nents, Rl is benz hal obenzyl , cyanobenzyl; and
is ] i (moredupferabhy PrppyL. espeeiphy i- OF oIy i)plirz)ls rdxeaest3WéhoaQ96rq%

%?Zeﬂawbﬁanf s Rbeel LN SHnal ARl O TR ) MHEbIEE thidin one ©F
car bOX)ﬁ‘onﬁihykh@gen nsptlmmycsabstmﬁtyd b@1zol pptidrallg subdialtephaetycly@hyt Ral-ophenyl |

toly], dlnethylphe net hoxyphenyl , di met hoxyphenyl, cyanophenyl,
trifl uctorene r@jn are clmsrﬂ# framr et Cheey BieEoyy or Bydspean; R aed gm@’@hw ) phenyl ,

apht ﬁiﬁ?%%%feéﬁ LU RO TN HET iy Ry and

N— ( 3- Arpyrroligin®l piperitlin1, 1m1dazolyl and morpholinyl.
1-[ 3-(3-cyano- benzyl ) - 7- hydr oxy- 4- oxo- 4H chr onen- t hyl - propyl }

1]
-3 -f1 US04 net Hyin-nsEHEAHY 1Y erred AtbgeRys qumam@sﬁ&wg%&xp benzyl,

L (3 Do RIS B HOILANSN RelblRne IES MO REORN, ] - benzar de;
- benzyInaphthxlenyldidiloiv; Raenehyl-oe prdpehiR,r is IhgdrogerBERgzyhycﬂegen Rg is hydrogen;

1- (4, 4-dinet hyl - 2-p-tol yl -4, 5-di hydr.o-i m dazol - ) - 2- et hyl - propyl ] - 4-
oxo- 4HRsHs B#en@ﬁ?%aﬁtbw errwdéogeee%szlém 9y a%Bezls —N&%a&%ﬂr?le Rads d

(3-am ;}8,3{8’ _Yljﬂ%ie r&fela?) |59 ]f_xﬁb((cﬁ %Mt? LIS be?zy}, h_ag)r%elazg;l, cyanobenzyl; and

benzyl rone - et pr opy

N- ( 3- AR,rio pfp9R ehpecly i- propyl or c-propyl).
1-[ 7-chl oro- 3- (3-cyano- benzyl ) - 4- oxo- 4H-chronen- 2-yl ] -2- met hyl - propyl }
- 4- et H919¢nz ani Waen Nab(lsptemtﬂblsngwefer&blyth&epﬁoghpwl %Lbﬁtatﬂlé%ln@z%n-

S e AR O
1- ( 3- benaldxybabpanirdumy g4 Halobhaiyh Ipo%yllobh&ryl neltyh ylimahyipyériyl - benzam de;
N- ( 3- Am no- propyl) - N .
1-[7-¢ Hll%}f*@iwh%@-lc@)m@bl%éﬁﬁb’b cyangplpnyhitiifipasempthylppenylo. et hyl - propyl } -3
-fluor erﬂu%%ﬂo&?&%@imb%%ﬁiﬂuoromethyl)phenyl, carboxyphenyl, t-butylphenyl,
methoxycarbonylphenyl]; piperidinyl and naphthyl.
[00158] Particularly preferred compounds include:
N-(3-Amino-propyl)-N-{1-[3-(3-cyano-benzyl)-7-hydroxy-4-ox0-4H-chromen-2-yl]-
2-methyl-propyl}-3-fluoro-4-methyl-benzamide;
4-Acetyl-N-(3-amino-propyl)-N-[1-(3-benzyl-7-methoxy-4-ox0-4H-chromen-2-yl)-2-
methyl-propyl]-benzamide;
2-{1-[4-(2-Amino-ethyl)-2-p-tolyl-imidazol-1-yl]-2-methyl-propyl } -3-benzyl-4-oxo-
4H-chromene-7-carbonitrile;
3-Benzyl-2-[1-(4,4-dimethyl-2-p-tolyl-4,5-dihydro-imidazol-1-yl)-2-methyl-propyl]-4-
oxo-4H-chromene-7-carbonitrile; .
Benzo[1,3]dioxole-5-carboxylic acid (3-amino-propyl)-{1-[7-chloro-3-(3-cyano-
benzyl)-4-oxo0-4H-chromen-2-yl]-2-methyl-propyl } -amide;
N-(3-Amino-propyl)-N-{1-[7-chloro-3-(3-cyano-benzyl)-4-ox0-4H-chromen-2-yl}-2-
methyl-propyl}-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(7-chloro-3-naphthalen-1-ylmethyl-4-ox0-4H-chromen-2-
yl)-2-methyl-propyl]-2-methoxy-acetamide;
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Benzo[ 1, 3] di oxol e-5-car boxylic acid

(3-am no-propyl)-[1-(3-benzyl -7-cyano- 4- oxo-

4H chr omewo23p8$9e2- net hyl - propyl ] -am de; Benzo[ 1, 3] di oxolreTHsSom1taexyl i c
acid (3-am no-propyl)-[1- (3 benzyl 7-fl uoro-4-oxo-

4H chronen- 2-yl ) - 2- net hyl - 5}1%1 -am de; 3-Benzyl-2 4&{

1- (4, 4- di netrpcetyl-y- (t3cﬂnylr104>r<51 y[ér(é-biem}’éﬂz%’lan%é’qﬂxp -aeromen=2oy0By | | - 7-
hydr oxy. (13- Ami no- propyl ) - N[

1-(3- benr}gtﬂ?ﬂg%ﬁdﬁoro- l&gé;to 4H chronen- 2-yl)-2-net hyl - propyl] -3

-fl uoro-4- rreltllqyJArbmazm@pﬂ)eN-{\}K?Scmdsmoran(pmnwb):nisﬁ)w -0x0-4H-chromen-2-yl]-2
1-(3-benz t¥1l-7 nmet hoxy- 4- oxo- 4H chronen- 2-yl )-2-nethyl - propyl] -3
- f | uor orethiepmepyl} HefBaipidguethl-pazamides- propyl ) - N- [

1- (3-benzyl 13 nflggé%géﬁ%garﬁ%ﬁ? a‘BIEE@ a%nl}{(l)-)pro%ymtl k@ilben%/l-olr-)é/yalﬂo 4-oxo-

- 4- et hyl - benza

1- (4, 4- dﬂmoh)dniylgztrﬁét%ykﬂmﬁyl@ahmﬁo i m dazol - 1-yl)-2-nethyl -propyl] -7-
met hoxy- chr onmen- 4- one; 3-Benzyl -7-f| uoro-2-{

1-[2-(3-f1 uol?’@lzaﬂnﬁflwpl%éﬁmm a&Ldo(ﬁr?@vﬂwrwa [4i(Bypgned-T-HparaAopxo-|
-vl1-2- h
3¥Blanzy %H%é&\ e?‘afglx 'l}lepﬁl 'Frgaﬁgaﬂn "4, 5-di hydro-i ni dazol - 1-yl ) - 2- net hyl - p

ropyl ] -7- flluBenzyt2roned-dinRis]- 23}5@)&12‘5{5-d2)yﬂr0-imidazol-1-yl)-2-methyl-pr0pyl]-7-
1-[ 2- (3f|uoro4rrethy|-pheny|) 4, 4-di met hyl - 4, 5-di hydro-i mdazol- | - yl]
- 2- met HPIIGYoyPmen-4-Pngy ano- chr onen- 4- one; N-(3 - Amino-propyl )-N [ 1 -(3

orapy ] - - ot Ty P RBRASR AL B o RO RS e 2t

1-(3- b%ﬁﬁl]?ﬂlﬁk@ﬂﬁnéhﬂ%nﬁehhﬁb; omen- 2- yI) 2- met hyl -propyl] -benzam de;
N- ( 3- Am no- pro? )-3-fluoro- N-g 1-[ 7-fl uoro-3-(3-net hoxy- benz%l) 4- 0x0- 4H-
chromen- 2- yI ) -z\ra@mmpyg;)rkid;}r( }benaylr?eltrlﬁt}lpxxﬁéwzarﬂ%élﬂomen 2-yl)-2-methyl-

4- Acet yl - N-{ 3-

1-[7-c roﬁbl éwggﬁ% gdr?)zu%ldﬁ 0X0- 4H-chronen- 2-yl]-2-nethyl -propyl }
-benzam de; IQ-ZB»{Arﬁrnb propyl)-N-[1-(3-benzyl-7-methoxy-4-ox0-4H-chromen-2-yl)-2-methyl-

1- (3-Benzyl - 7- ch] or.o- 4- oxo- 4H chr onen- 2-yl ) - 2-net hyl - propyl ] -2-p-tolyl -1 H
54 WO agpmﬁhéﬂsetbﬁhemﬂimsz i m dazol -4-yl}-ethyl)-carbam c acid benzyl

ester; 3-Benzyl-2-[1-(4,4-dimethyl-2-p-tolyl-4,5-dihydro-imidazol-1-y1)-2-methyl-propyl]-7-
methoxy-chromen-4-one;
3-Benzyl-7-fluoro-2-{1-[2-(3-fluoro-4-methyl-phenyl)-4,4-dimethyl-4,5-dihydro-
imidazol-1-yl]-2-methyl-propyl } -chromen-4-one;
3-Benzyl-2-[1-(4,4-dimethyl-2-p-tolyl-4,5-dihydro-imidazol-1-yl)-2-methyl-propyl]-7-
fluoro-chromen-4-one;
3-Benzyl-2-{1-[2-(3-fluoro-4-methyl-phenyl)-4,4-dimethyl-4,5-dihydro-imidazol-1-
yl]-2-methyl-propyl}-7-cyano-chromen-4-one;
N-(3-Amino-propyl)-N-[1-(3-benzyl-7-fluoro-4-ox0-4H-chromen-2-yl)-2-methyl-
. propyl]-4-methyl-benzamide;
4-Acetyl-N-(3-amino-propyl)-N-[1-(3-benzyl-7-chloro-4-ox0-4H-chromen-2-yl)-2-
methyl-propyl]-benzamide;
N-(3-Amino-propyl)-3-fluoro-N-{ 1-[7-fluoro-3-(3-methoxy-benzyl)-4-oxo0-4H-
chromen-2-yl]-2-methyl-propyl}-4-methyl-benzamide;
4-Acetyl-N-(3-amino-propyl)-N-{ 1-[7-chloro-3-(3-cyano-benzyl)-4-0xo0-4H-chromen-
2-yl]-2-methyl-propyl}-benzamide;
(2-{1-[1-(3-Benzyl-7-chloro-4-0x0-4H-chromen-2-yl)-2-methyl-propyl]-2-p-tolyl-1H-
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2-[ 1-(2-Benzo[ 1, 3]dioxol-5-yl-4,4-dinethyl-4,5-di hydro-i m dazol - |
-yl)-2-methyl - propyl] -3 -benzyl -7-cyano-chronen-4-one;
4- Acet yl -WoO(03/0889050- propyl ) - N- [ PCT/US03/11432
1- (3-benzyl -7-fl uoro 4 0X0-4H chronen-2-yl)-2- nethyl -propyl ] -benzam de;
(3- Am no- prop
( 3- beApgazol4 I'/PI %tpﬁl)&a’t?i‘@“‘ﬁlﬁl‘éh?r&bf]e‘ﬁteﬁ yl)-2-methyl - propyl]-3
I
[

1-
-fl uoro-4-
1-[7-fl uor gﬂéh gg%gmyﬂ%exr?%l( 4%15%1@{1—8%?% a\%—l%l-ldﬁz]ol lél D& {nﬁztl]y propyl
- 4- et Imayylp%zﬂmldecyaﬁe-nmhihnaq oneyxol e- 5- carboxylic acid

(3-an1no-pro -{ 1-[7-fluoro - met hoxy-

benzyl ) - 4- o>(g &T—IYkNr(ér?élHnQPWI]YDZNﬂéﬂ%FnZﬁI‘ﬁﬂwor?"‘2%%,‘3“2’1“5{1'2'Y1)'2'
1-[ 4- tolyl-imdazol- | -yl] -2-nethyl- I
-3[beg§r§/éﬂy%oﬁ$lgr%&€ﬁ}%ﬁeg Z olmran iIiI-Z?S Am n)c/) %)r opylrr;3 NY[ Propyt )

1- (13- benzyl -N-(3nAdniaxsprdpydN-[4 H3 denpyifrchorgtd) oxb-ditdhyd merp2-gpyl-inethy |-
-fluoro-4-net hyl - benza de; Benzo[ 1, 3] di oxol e-5-carboxylic acid

(3- ami REORHbp “Prc[f‘L“%eé HRFBAMIGEC h| or 0- 4- 0X0-

4H chr onmen- r onl
1- (3- benzyl - -%]-)ACF% 0>H<’§)EI %}9&@ {M”I %r%?rg]n@g{]etl}?)gﬁbﬁi}’ﬂq JaCs JPH &Ioi}hgn 2yl

- 4- met Rrnetigh &4-médt{ Sy Arhzemide;opyl ) - N-

1-[7- flt%orggBm(ngvu thox}( gen W)lp4 gi )4H- chro tjhl n'eth - pr opyl
- 2- et hoxy- aesdeakly é"ox CEHE ﬁ%’/ CﬁF‘S 3131)“11‘\12 P{OP 1 [7 oro-3-(3-met ox

1-17- f'&éﬁ&%}@o@cﬁ ﬁ?k%ﬁ%n-@ﬂiﬁ‘élﬁmetﬂ 8?)??'@&]1%@”9” 2-yl]- 2-methyl - propyl

- 4- net hy enzam N-(3 - no- p

- benzyl - 7- cH2-Or-p4-@- Annﬂd—ldthymbpmiylzumﬂazod:yqubbnnmly;Il-pmmﬂhgaIb]enzyl 7-
-4-meth I - bepzam d 2,3-Di hydro benzo[ 1, 4] di oxi ne- 6- car boxylic acid
(3- ami FUPPEHIAME 0’(“3 benzyl -

hi 4- I I :
Kl-(gr,g\m ngxg\?gpy&& gﬁﬁ%ﬂﬁ [I){I-(? ?hy] o E\%‘%A )éoﬁem![ O(;)(r)r}e r?lz)%)m 4hy(%_xo 4H
chr onrerprépy|-3-fRroned mydthylrtepydmigde;- 4- et hyl - benzam de;
e CTEe R TRITE R LTSRN
1-[ 2- (Sq-ﬁlc%hg 42912'[2%&11%&‘8}5&1) afhids di hydro-im dazol- | -yl] -2-

met hyl - pr opyl -chronen- 4-
N- (3 Amino-propyl)-N-[1-(3-benzyl-7-hydroxy-4-0x0-4H-chromen-2-yl)-2-methyl-

propyl]-4-methyl-benzamide;
N-(3-Amino-propyl)-N-{1-[7-fluoro-3-(3-methoxy-benzyl)-4-oxo0-4H-chromen-2-yl]-
2-methyl-propyl }-2-methoxy-acetamide;
N-(3-Amino-propyl)-N-{ 1-[7-fluoro-3-(3-methoxy-benzyl)-4-ox0-4H-chromen-2-yl]-
2-methyl-propyl}-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[(3-benzyl-7-chloro-4-oxo0-4H-chromen-2-yl)-cyclopropyl-
methyl]-4-methyl-benzamide;
2,3-Dihydro-benzo[1,4]dioxine-6-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-
chloro-4-ox0-4H-chromen-2-yl)-2-methyl-propyl]-amide;
N-(3-Amino-propyl)-3-fluoro-N-{1-[7-cyano-3-(3-methoxy-benzyl)-4-oxo-4H-
chromen-2-yl]-2-methyl-propyl }-4-methyl-benzamide;
3-Benzyl-7-chloro-2-[2-methyl-1-(2-p-tolyl-4,5-dihydro-imidazol-1-yl)-propyl]-
chromen-4-one;
3-Benzyl-7-fluoro-2-{1-[2-(3-fluoro-4-methyl-phenyl)-4,5-dihydro-imidazol-1-yl]-2-
methyl-propyl} -chromen-4-one;
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55 WD 03/088903 PCT/ US03/ 11432 2-[ 1-(4-Am nonethyl -2-p-tolyl-imdazol- |
-yl)-2-nmet hyl - propyl ] - 3-benzyl - 7-chl or o- chr onen- 4- one;

3- Benzyl -wormetogsomy - 2- [ 2- met hyl -1 - (2- p-t ol yl -4, 5-di hydr o- i mcdamsos/A11432

-yl) - propyl] chronen-4-one; 2-[ 1-(2- Benzo[

1, 3] di oxol - ﬁle-ll 5-di hydr o-i m dazol - % 2- met hyl - propyl{ 3- benzyl -
7-chl or o- chr?o %Anwetlaylﬂcbwlvbmégz%hﬁb PresxHpromJ-3-benzyl-7-chloro-

1-(3- bq{%ﬁl [ oro 4- 0X0- 4H chronen-2-yl )-2- nethyl -propyl] -benzam de;
4- Acet ?’b am no-propyl)-N- {1 -[7-cyano- 3-(3-nethoxy-benzyl) - 4-oxo0-4H

chronmen- 2- yl3-Benaybt7hyéthtyopyl- n}ethytbar(zqmoqiﬁA ﬁdﬁ@ﬂ@yﬂn‘naa&ﬁﬂl%ﬂppﬂ)p&ﬂ]
-[ 2- (3f|uoro4rrethy| phenyl)-4,5-di hydro-im dazol- | -yl]-

met hyl Cﬂ?f%‘iﬂ ¥nechr onen- 4-one; 3 -Benzyl-7-fluoro-2- [2-net hyI

-(2-p-tolyl -

[(1-(2- Bgn)z/o i 1(%?%;%% ?fd’ém yfj%ﬁ}?ﬁ Sd%hma,r%)lml%rﬁ% gg’h’l)zﬁj%{h&w%’f HEO“{]ﬁ pr opyl ]
-3 bervzqzﬁloro?clfrd)maﬁ-q-cmbf onen- 4- one N-(3 Am no propyl)-N{ 1-[7-cyano-3

- ( 3- met hoxy- benzylljéT 0-4H ch met hyl - pr opyl

4- et hyl - behAseHy (39@2@10193})&%&6?0@@% arqh&zwr@w § ogn%ln% -%8=2pr opy! ) - {

1-[7-cy 3 I benzyl ) - 4- oxo- 4H-chr onen- 2-yl] -2-nethyl - propyl }
-am de;lﬁgﬂyl(lﬁrgg){lmg{%ﬁ%e-’ Fl uor o- 4- net hyl - phenyl ) - 4, 5-di hydr o-i m dazol - |
I

a
-yl ] - 2- met hy- ApétQDNI-(_?)}amln(?-rpr‘ﬂ;iyl)Q’I«}{-l 47 ayendd BH BhietitoxR-benz il )-awixbylH - benzoni tri
| e; 3-yq(h{7 Chl or.o-2 EZY | -(2-p-tolyl-4,5-di hydro-im dazol - 1-yl

) - pr opydjemenykyllad4me ulaﬁaéw BbWﬁ%tCﬁyl -benzonitrile; 3- {

7-

(- p-tolyi -8 B RN e G g eI R B 51 ey

}o- benmhylﬁprbpyl}&h{omen-él -one;

7- Fl uor o- 2- [2 met h I-I-(2 dro-im dazol yl)-propyl]-4-oxo-
4H chronen-3B 9%%1 HiHore-2- Eéﬁezth}‘lrlrﬂ Péolylnﬁlé:&iﬂm#%mﬁa%fﬂw -y -Reqpyll-
2

1-[7- thp&f?ﬁﬂ)ﬁ nmet hoxy- benzyl) - 4- oxo- 4H chronen- 2-yl ] - - et hyl - propyl }
-3 -fluoro- % - benzam de;

2-[1-(2- Benzo[l ,3]dioxol-5-yl-4,5-dihydro-imidazol-1-yl)-2-methyl-propyl]-3-benzyl-
7-fluoro-chromen-4-one;
N-(3-Amino-propyl)-N-{1-[7-cyano-3-(3-methoxy-benzyl)-4-oxo0-4H-chromen-2-yl]-
2-methyl-propyl }-4-methyl-benzamide;
Benzo[1,3]dioxole-5-carboxylic acid (3-amino-propyl)-{1-[7-cyano-3-(3-methoxy-
benzyl)-4-0x0-4H-chromen-2-yl]-2-methyl-propyl } -amide;
3-(2-{1-[2-(3-Fluoro-4-methyl-phenyl)-4,5-dihydro-imidazol-1-yl]-2-methyl-propyl } -
7-methoxy-4-ox0-4H-chromen-3-ylmethyl)-benzonitrile;
3-{7-Chloro-2-[2-methyl-1-(2-p-tolyl-4,5-dihydro-imidazol-1-yl)-propyl]-4-oxo-4H-
chromen-3-ylmethyl}-benzonitrile;
3-{7-Methoxy-2-[2-methyl-1-(2-p-tolyl-4,5-dihydro-imidazol-1-yl)-propyl]-4-oxo-
4H-chromen-3-ylmethyl}-benzonitrile;
3-{7-Fluoro-2-[2-methyl-1-(2-p-tolyl-4,5-dihydro-imidazol-1-yl)-propyl]-4-oxo-4 H-
chromen-3-ylmethyl}-benzonitrile;
N-(3-Amino-propyl)-N-{1-[7-chloro-3-(3-methoxy-benzyl)-4-oxo-4H-chromen-2-yl]-
2-methyl-propyl}-3-fluoro-4-methyl-benzamide;
N-(3-Amino-propyl)-N-{1-[3-(3-cyano-benzyl)-7-methoxy-4-ox0-4H-chromen-2-yl]-
2-methyl-propyl}-4-methyl-benzamide;
N-(3-Amino-propyl)-N-{ 1-[3-(3-cyano-benzyl)-7-methoxy-4-oxo-4H-chromen-2-yl]-
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N-(3 -Am no-propyl)-N- { 1- [3 -(3

-cyano- benzyl ) - 7- net hoxy- 4- oxo- 4H chronen- 2-yl ] - 2-nethyl -propyl }

- 4- met hylwbanpssynzle; N-(3 -Am no-propyl)-N { 1- [3 -(3 PCT/US03/11432
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propyl } -4-oxo-4H chronene-7-carbonitrile; 2- [1-(2-Benzo 1, 3] dioxol -
-yl -4,5 -di By B%ﬁﬁ A {dalZdB-flyoro-g¢rmethylphenyl)- 4p5r@bwr}> mgdazabh-y +2-methyl-

4- 0x0 7-Chloro

1-[ 2- (ﬁﬁ%ﬁ% ﬁ‘%ﬁmﬁenyaf%"%hmge ((Jli hydr o- im'dagol 1-yl]-2-nmethyl - propyl
} -4-oxo- 4H-23['III’-QHBM{NB]@[&i)&OY—B)yl-h@deh{)mdl&ZOI 1-yl)-2-methyl-propyl]-3-benzyl-
3-{2-[1-(2-Benzo[ 1, 3] di oxol -5-yl -4, 5-di hydro i m dazol - | -ylp) - met hyl - pr opyl
1-7 rret‘h%@réfﬂ W%Eﬁfﬂb%ﬁl&yl met hyl -benzonitrile; 7 Fl uor o- 2-

1-[ 2- (3 -f 39 i T

or opyl @Qﬁcﬁ@?%% :lﬁetﬁxlﬂlibh@r@é%ist c?l}lfﬁé‘?}mc?azé(f IR
Benzol mr@ﬂ}awo%wcmwylmtm) Blen(zanl&ﬁb no- propyl ) -{

1-[ 7- cyano- 3-C ) - 4- 0xo- 4H- chr qgnen- 2)%)01 - 2- rrethyl yropyl }
i der  Beri G115 Bresct) R by e (oA B Gy PORI-T

1-[ 3- t ogg? romen-2-yl] -2-nethyl-propyl
-aEn d(eehl&é ?%Qéﬁd%ho@(rgfqg 3;39061;115/0} ékgg?’d (3-am %o] propyl) - %/ Propyt ]
1-[3-(3- cyarBo(?bElluzgd 34T 24‘(B4ﬂ1mz>m~41-n&x1qf14>hlemy o salihgirydithidzoet-hy2-peopy|  }
-am de; 3- Ami nQ- pr opyl ) -

1-[3-(3”%19/ GWWB‘IWGN%WIW%WQWT@WONEn 2-yl]-2- nethyl-propyl }

- 4- et hyl - Z0 i1G 0- propyl ) -
1-[7-chlor Oe@’&?ghd@gwgg@@%%@l C- ﬁ{-aoggﬁl iﬁféﬁ)&gﬁé{ [Za%%? §§3%g% - propyl
-am de; behh)(lﬁélmmﬁ piiropich )2~ M -2{methyl-propyl}-amide;

1-[ 7-cyano- 3- ( 3-cyano- benzyl L 4- 0X0-4H chrorren []3 nmet hyl -Propyl

- 4- et hyl - bé}g@ﬁﬁlﬁdloxole -5-carboxylic acid (3-amino- propyl) {1- -(3 -cyano- benzy)

BT TR e A g 0o -
Benzo[1,3]dioxole-5-carboxylic acid (3-amino- propyl)-{ 1-[3-(3-cyano-benzyl)-7-
fluoro-4-oxo0-4H-chromen-2-yl]-2-methyl-propyl }-amide;
N-(3-Amino-propyl)-N-{1-[3-(3-cyano-benzyl)-7-fluoro-4-oxo-4H-chromen-2-yl]-2-
methyl-propyl}-4-methyl-benzamide;
Benzo[1,3]dioxole-5-carboxylic acid (3-amino-propyl)-{1-[7-chloro-3-(3-methoxy-
benzyl)-4-oxo0-4H-chromen-2-yl]-2-methyl-propyl } -amide;
N-(3-Amino-propyl)-N-{1-[7-cyano-3-(3-cyano-benzyl)-4-oxo-4H-chromen-2-yl]-2-
methyl-propyl}-4-methyl-benzamide;
3-Benzyl-2-[2-methyl-1-(2-p-tolyl-4,5-dihydro-imidazol- 1 -yl)-propyl]-4-oxo-4H-
chromene-7-carbonitrile;
2-[1-(2-Benzo[1,3]dioxol-5-yl-4,5-dihydro-imidazol-1-yl)-2-methyl-propyl]-3-benzyl-
7-methoxy-chromen-4-one;
N-(3-Amino-propyl)-N-{1-[7-chloro-3-(3-methoxy-benzyl)-4-ox0-4H-chromen-2-yl]-
2-methyl-propyl }-2-methoxy-acetamide;
N-(3-Amino-propyl)-N-{1-[7-cyano-3-(3-cyano-benzyl)-4-oxo-4H-chromen-2-yl]-2-
methyl-propyl}-3-fluoro-4-methyl-benzamide;
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] 2 _PEeR kf [7-mef Qgﬁwhr?men -4-one;
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3-cyano 319@051344) (24A9ﬁ190 éM'yﬁ hr ﬁ%ﬂ%’nﬁd%i—@%}rl"f.-ﬁ-'iﬂelt}%ﬂ'l-propyl}-7-chloro-4-
oxo-4H-chromen-3-ylmethyl)-benzonitrile;
3-(2-{1-[4-(2-Amino-ethyl)-2-(3-fluoro-4-methyl-phenyl)-imidazol-1-yl]-2-methyl-

1 1 1 -_—
Sl LR Z LR ez
_——reSN /o l—|A\<l—|
w_

[T R
"<

'O

|—|||—|o -ho -b-CD -h_'_'_

\‘
-h'D -b(') -h\ll\)

r

P WRT R R RT
l—|OI—|

w<

propyl}-7-chloro-4-oxo-4H-chromen-3-ylmethyl)-benzonitrile;
2-{1-[4-(2-Amino-ethyl)-2-p-tolyl-imidazol-1-yl]-2-methyl-propyl } - 7-fluoro-3-(3-
methoxy-benzyl)-chromen-4-one;
2-{1-[4-(2-Amino-ethyl)-2-(3-fluoro-4-methyl-phenyl)-imidazol-1-yl]-2-methyl-
propyl}-3-(3-cyano-benzyl)-4-oxo-4H-chromene-7-carbonitrile;
N-(3-Amino-propyl)-3-fluoro-N-{ 1-[7-hydroxy-3-(3-methoxy-benzyl)-4-oxo-4H-
chromen-2-yl]-2-methyl-propyl }-4-methyl-benzamide;
2-{1-[4-(2-Amino-ethyl)-2-p-tolyl-imidazol-1-yl]-2-methyl-propyl } - 3-(3-methoxy-
benzyl)-4-oxo0-4H-chromene-7-carbonitrile;
N-(3'-Amino-propyl)-N-[ 1-(3-benzyl-7-cyano-4-oxo-4H-chromen-2-yl)-2-methyl-
propyl]-4-ethoxy-benzamide;
N-(3-Amino-propyl)-N-[1-(3-benzyl-7-cyano-4-oxo-4H-chromen-2-yl)-2-methyl-
propyl]-6-trifluoromethyl-nicotinamide;

N-(3-Amino-propyl)-N-[1-(3-benzyl-7-fluoro-4-oxo0-4H-chromen-2-yl)-2-methyl-
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- 6(t rifl ugr ol%ghmyqqulpg fn[H: e; e éﬁ %1895)4_—%41&}{%20%9%}5 PlgtthI ic acid
(3-am rpremrlp6thuc§raam(eﬂrybﬁmzsyharﬂtdehI oro-4-
4H ch 2-y -neth |
(I%)é(r)lzo[ 1C2r gi’r]gqrhzaal,%%wplé(%gzcﬂélstfg%?{%gg %3 83 ammo propyl)-[1-(3-benzyl-7-chloro-4-

3-
(()xoaTH- E{)}?fe@#o?eh §l§2 %%1 pr%ﬁlﬁ‘dﬁﬁ% am de;
4- Acetyl am rB)erﬁ:IeKIQ’zZ- Bi]uhladlamle}mda)bobdyﬁc acid (3-amino-propyl)-[1-(3-benzyl-7-fluoro-4-

1- (3-benzyl - 7-fl uoro- 4- oxo-4H chronen-2- yl)-2-nmethyl -propyl] -benzam de;
Benzo| 10X2’"§]Hchi°§tﬁna?zbll)@ methyl-propyllapidgsi o

(3- ami no- pr opyl, oJ2Yy 0K -
b0t onr oneRed LA ENBREY O Lt MERI Do -bonayt - upracdoxo-all-chrqmen-
1-(3- b@ﬂ)z%rn&hydkﬁr@p;@}-lélemmrd@t-l- chronen-2-yl)-2-nethyl - propyl]

-ni coti nam de; m no- propyl))

-benzyl - 7-f el %)waam%émxzhmd& -ABinRyRroP)-bls{A-penzyl-7-fluoro-4-
- 4- et Wﬂ@-@ﬂﬁﬁ@n%yl)&-memyl-propyl] amide;

N-(3-Amino-propyl)-N-[1-(3-benzyl-7-chloro-4-ox0-4H-chromen-2-yl)-2-methyl-

propyl}-nicotinamide;
N-(3-Amino-propyl)-N-[1-(3-benzyl-7-fluoro-4-oxo0-4H-chromen-2-yl)-2-methyl-
propyl}-4-methoxy-benzamide;
Benzo[1,2,3]thiadiazole-5-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-cyano-4-
ox0-4H-chromen-2-yl)-2-methyl-propyl]-amide;
5-Methyl-pyrazine-2-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-chloro-4-oxo-
4H-chromen-2-yl)-2-methyl-propyl]-amide;
N-(3-Amino-propyl)-N-[1-(3-benzyl-7-cyano-4-oxo-4H-chromen-2-yl)-2-methyl-
propyl}-3-dimethylamino-benzamide;
2-[1-(2-Benzo[1,3]dioxol-5-yl-4,5-dihydro-imidazol-1-yl)-2-methyl-propyl]-3-(3-
methoxy-benzyl)-4-oxo0-4H-chromene-7-carbonitrile;
7-Chloro-3-(3-methoxy-benzyl)-2-[2-methyl-1-(2-p-tolyl-4,5-dihydro-imidazol- I -yl)-
propyl]-chromen-4-one;
7-Chloro-2-{1-[2-(3-fluoro-4-methyl-phenyl)-4,5-dihydro-imidazol-1-yl]-2-methyl-
propyl}-3-(3-methoxy-benzyl)-chromen-4-one;
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“7- L uor o- 4 Rbd: [4+3 Henghetcidoropt- ﬁé?ﬁblrt;hr%ﬁrzaml)ri/fnqﬂ@yl -DKRPY}I-2-pytolyl-1H-

1(3 Bgﬁ&%ﬂzo7%§phapﬂy4acgé&1@+ chronmen-2-yl)-2-net hyl -propyl]-2-p-tolyl-1 H

i mdaz acet am de; Benzo[ b]t hi ophene-2-carboxylic acid

(3-am no- pr di'r.;nlzbEb[]thiop(thé)%Zx)bbxﬂto%C&h(@-é%nmEQJropyl) [1-(3-benzyl-7-cyano-4-oxo-
4H- chr onen- 2- i‘ -am de; 1-Methyl-1 Hindol e-2-carboxylic
A

acid ( ?fhﬁbfﬁﬁleﬁr%ﬂﬁz)mf 11- Iergp:ﬂ BNde; 7- cyano- 4- oxo-
4H- chromen- %-Me)(hy?-‘l @Fﬁlla}‘fe-?p-f}é?g&!yllc agl'a'(gi-eclmlno-propyl)-[l-(3-benzyl-7-cyano-4-oxo-

4H-chromen-2-yl)-2-methyl-propyl]-amide;

5-tert-Butyl-2-methyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-
7-cyano-4-oxo-4H-chromen-2-yl)-2-methyl-propyl]-amide;

2,5-Dimethyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-cyano-
4-0x0-4H-chromen-2-yl)-2-methyl-propyl]-amide;

5-tert-Butyl-2-methyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)-[1-(3-benzyi-
7-fluoro-4-oxo-4H-chromen-2-yl)-2-methyl-propyl|-amide;

2,5-Dimethyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-chloro-
4-ox0-4H-chromen-2-yl)-2-methyl-propyl]-amide;

2,5-Dimethyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-fluoro-
4-ox0-4H-chromen-2-yl)-2-methyl-propyl]-amide;

5-Methyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-cyano-4-
ox0-4H-chromen-2-yl)-2-methyl-propyl]-amide;

5-Methyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-fluoro-4-
ox0-4H-chromen-2-yl)-2-methyl-propyl]-amide;

Furan-2-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-fluoro-4-oxo0-4H-chromen-
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5 -tert-Butyl - 2- net hyl - 2H pyrazol e-3 -carboxylic acid

(3-am no-propyl)-[1-(3-benzyl -

7- cyano- 4woxo/dddexhr omen- 2-yl ) - 2- net hyl - propyl ] -am de;  PCT/US03/11432
2, 5- Di net hyl - 2H pyr azol e- 3-carboxylic acid (3-am no-propyl)-]|

1- (3-benzyl - 7-cyano 4-oxo-4H chronen-2-yl)-2-nmethyl -propyl] -am de;
5-tert 2R fm@hnleml‘nwu-zml@yrazol e- 3-carboxylic acid

s & A s o e

2,5-Di r]geylmzlm ﬁ%laﬁn&- carboxylic acid
(3 am no- pro 1- (3-benzyl - 7-chl or o-
4- 0x0- 4H chr thy|-furgn-grsebpkylisr asid) (3-amimaiptepyl)-[1-(3-benzyl-7-cyano-4-oxo-

2,5-Di | d (3- |
1-(3- berﬁﬁglz%oweﬁzo%l [ ?r% tﬁgxpgo&){_lfcnrr]xr o:’n(;na(Z:I yl § Zametn(r)\ylor grp)c/)pill [] -am de;

5- Met hyl - ZHZDS’J[ﬁ&@ihf?t BrgasRavkpkilec &6 B-amino-propyl)-[1-(3-benzyl-7-fluoro-4-oxo-
(3-am no-propyl)-[1-(3-benzyl -7-cyano- 4-

oxo0- 4H4¢hewmen2-yl)P- methﬂtmypylba@pﬂﬂ ] -anide;

1. (5 banzyl - SXERRoRAEZRAR e BRUR SR RTb OB BT R bk encstie

Fur an- 24Caklaenld-gl)-acheh{i3prapyinempte9pyl ) -[ 1 - (3

-benzyl - 7- f | uor o- 4° oxo- 4H chromen- 60 WO 03/ 088903 PCT/ USQ3/ 11432

2-yl)-2-net @Meﬁrydrplypmheam%@rquuhgﬁclé(%ammmowl)zﬁb{%fbfmhﬁ1fh@r<pﬂdwr) [

1(3b h n- 2-yl)-2-nmethyl-propyl] -am de;
Brthemaraat 3 B OR FALRE

(3 am no- pr @Melh}{l-lso&azdll@[i?cﬁfboiylﬁld@dﬂ@(ﬁatﬁiﬂ@-propyl) [1-(3-benzyl-7-chloro-4-oxo-
4H chr onen- 2-yl ) - 2- rreth £ -am de; 2,5-Di nethyl - furanSCarboxyllc
A

acid (ﬁhﬁhrﬁﬁlepr?obl))'ﬁ)mf SLI—I(YSPXi yde; 7- f | uor o- 4- oxo- 4H chronen-2-yl) -

- et hyI pr O%yMe)th)fF-?- ?@U% nlzg?rfw-ﬁlraﬁ I}I %(gﬁc gmﬁ %-Ql%‘%-f)r%p?ﬁ- p—(3-benzyl-7-

(3-am no- praop cyano

4H- chr o¥BIib- anb)ﬂﬂcmtriwlz-m-izwéthyl pﬂﬂpﬂ]%amﬁie* Met hyl -t hi ophene- 2- car boxylic
acid (3 -am no- propyl) 1- benz - 7-fluoro-4-oxo

4H- chr onen- 2-Yf }?'Jfr?éﬂm}? -3 Vl]lc acH -’d'@mr@-mmﬂgr L—i%%zb?@usr%%r%@xw ic
scl S (omam Dl Lo Fadpae T chlor o 4 occ-
5- Met hyl - 2- ti—Melthw-ﬁwXBidléLB-cﬁtlfo&i]lh&adi@(bmmoi-ﬁopﬂ)-pl-(ﬁbéiﬁilpﬁvmr@p#b&o—[
S Y romen g 3-metnyl propyl-amide; 2 ' )72 methyl-propyl]-am de;
Benzo|[clisoxazole-3-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-chloro-4-oxo-
4H-chromen-2-yl)-2-methyl-propyl]-amide;
Benzo[c]isoxazole-3-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-fluoro-4-oxo-
4H-chromen-2-yl)-2-methyl-propyl]-amide;
1-Methyl-1H-pyrrole-2-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-fluoro-4-
oxo-4H-chromen-2-yl)-2-methyl-propyl}-amide;
1-Methyl-1H-imidazole-4-carboxylic acid (3-amino-propyl)-[(R)-1-(3-benzyl-7-
cyano-4-oxo0-4H-chromen-2-yl)-2-methyl-propyl]-amide;
N-(3-Amino-propyl)-N-[(R)-1-(3-benzyl-7-cyano-4-oxo-4H-chromen-2-yl)-2-methyl-
propyl]-3-dimethylamino-benzamide;
5-Methyl-2-trifluoromethyl-furan-3-carboxylic acid (3-amino-propyl)-[(R)-1-(3-
benzyl-7-cyano-4-ox0-4H-chromen-2-yl)-2-methyl-propyl]-amide;
5-Methyl-isoxazole-3-carboxylic acid (3-amino-propyl)-[(R)-1-(3-benzyl-7-cyano-4-
oxo-4H-chromen-2-yl)-2-methyl-propyl]-amide;
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5- Met hyl -i soxazol e- 3-car boxylic acid

(3-am no-propyl)-[1-(3-benzyl -7-fluoro-4-oxo- 4H chronen-2-yl)-2

- met hyl - pwopslogsseanm de; 5- Met hyl -i soxazol e- 3- car boxyl i ¢ a®Ccd/US03/11432
(3-am no- pr opyl) [1 (3- benzyl - 7- cyano- 4- oxo-

4H chr onen- 2- met hyl - propyl ] -am de;, Benzo[c]isoxazol e-3-carboxylic

acid (3 -ani lngdeﬂprldﬁrm)lda{olﬂ ce@oxﬂmmd (%ammtmemdm(&d (3-benzyl-7-
4H-chr s % 34('0)414% [Hjs I2 ?@%'éﬁghﬁ r?p¥ zo[ c] i soxazol e- 3- car boxylic

acid (3-am no-prop 331110 4- oxo-

4H- chr onmen- 2 Me}hy@—lmﬁpﬁydle-md&ﬂﬂx]yh@iiﬂldi@ arhinBbrBpY 1)-[ (R AV BIngy127-Babioxy | i C
acid (3-am no-propyl)-[1-(3-benzyl-7-fl uoro-4-

0X0- 4H<é<|ﬁ>r%iréhmmeylr’z} ylﬁr@ﬂhyl pr@pmlﬂr;anqldeam de:

(oot o RO iz e SEIBANIC AT dmino-propyD)-[(R)-1-(3-benzyl-7-fuoro-4-

cyano- %mmiéhfoﬁitrnozr?n-ﬂmydh)y} arowlqiawldd@mpyl] ami de; N-(3
- Am no- propyl N- [(R) é
- benzyl - wsesazle Steghniilioagd §3-aminetmrgpyl)-HiRapy(3rbenayl- ftueteyt-

am no- b%z&@cgﬁm?‘(%f)?y g%y{)éljo glhlgéﬁ) yet hyl - furan-3-carboxylic acid

(3-am no-'propy cyano- 4- oxo- 4H chronen-2-yl ) -2
-net hyl -propyl] -amide; 5-Methyl-isoxazol e-3-carboxylic acid
(3-am no- propyl) [ (R -1-(3-benzyl -7-cyano-4

0X0- 4H- chr onen- 2- yI ) - 2- metWilitypF egsipgiandakdministrationsd 03/ 088903

PCT/ US Met hyl -1 H-im dazol e-4-carboxylic acid

(3- amﬂéa%ﬂ‘ﬁ‘g@ B‘Jy[(R) 1- (3- benzyl -

f 1 uor o-[#01599- 4H- ahxﬁ&rmwezth)elcbn@onmswlthdoihwiohfamlﬂein a variety of
1- Met hyl -1 H pyrrol e- 2-carboxylic acid
( 3- ani rRPPPeasions Invpvie qllqrglqgé}fp}dmsm fAsgwillremppreciated by those skilled in the art,

0XO0- 4Hrfm(l;s%@l %ﬁ Xﬂ\@reg rgf elty &f \%)}él t]hat 1@”&1‘% can affect mitosis either by increasing

Benzo[ c] I'soxaz It ac

( 3- am na-decreming thk(aa)lwﬂy (6& élﬁip’t))’lbntln fHeliﬁit@m‘lpathway. Stated differently, mitosis
ox0- 4H chronen- 2-yl)-2-neth ] -am de; and

5- Vet hymay lgq)g(fﬁel:gﬂde(eg_ s )| hy(,dlggq epg equilibrium, either by inhibiting or activating

(3-am Nz R0 )

0x0- 4H Ch Fglgrrcg)}r({{p)?nérftgz 514‘“”‘?%515’85%“ }'Ibgggrﬁ cfé altﬁthmflS' Testing and

Adm ni sjoopgojon  Gangiréferrtll EmbbddimeRO ieUonfpoardsEdre mtv&m&mmséad@ itibit he
invention find use in a variety of applications involving alteration of

i t osi snitgtie spindle fumafion depspanging prolongsé celk eydlegirgshin msosy. t 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 mitotic arrest and monopolar spindle formation.

[00161] The compounds of the invention are useful to bind to, and/or inhibit the
activity of, a mitotic kinesin, KSP. In a preferred embodiment, the KSP is human KSP,
although the compounds may be used to bind to or inhibit the activity of KSP kinesins from
other organisms. In this context, "inhibit" means either increasing or decreasing spindle pole
separation, causing malformation, i.e., splaying, of mitotic spindle poles, or otherwise causing
morphological perturbation of the mitotic spindle. Also included within the definition of
KSP for these purposes are variants and/or fragments of KSP. See U.S. Patent 6,437,115,
hereby incorporated by reference in its entirety. The compounds of the invention have been
shown to have specificity for KSP. However, the present invention includes the use of the

compounds to bind to or modulate other mitotic kinesins.
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mtosis may be altered in a variety of ways; that is, one can affect
mtosis either by increasing or decreasing the activity of a conponent in
the mtotwo passway. Stated differently, mtosis nmay be @crachsdi4e. g.,

di srupted) by disturbing equilibrium either by inhibiting or activating
certain conponents. Simlar %ﬁgapaches may be used to alter neiosis.
100160]109¥23 pr ef Brerenponpdopiteninventinn aspnisdun rsatokllvlaepiohifesstidnon are used
to inhipjt Ltoti.c spi.ndl e, fornmation,. us. causi ng, prol onged cell cycle
i reot ey SUPLdiSaIPhRR FplBlAR RS P BY e RO P RN E RS 851 g o

i nt er f enéthgdsprbhided hereinGinslpile) Bueark abimedhiteNtod arneatiFhritgr distiiRtd Bels@i,ndl e
dysfunction. By "mtotic spindle formation" herein is meant organization of
m cr ot (stAIBENngdiscpsep Bingnl disarders. artbeitipyerafi regeatienkinfHemmatory Bywelrdiseass. c

spi ndl e f Ll on” . (R n ' i Lr nd. monopol ar spi ndl e
For mat ey BT R, 150 ol Be SRR Hra bRl R RRE S AOCERP R B3 o

and/ or anglviphisty, hitethedike] Priehtynedf incided inbibigngkdeN@Ri prolifdRion. Mt & preferred
enbodi nent, the KSP is human KSP, although the conpounds nmay be used to
bi nd t GPBreciatfs thattinspae gasep theropllpmag gpt by inagiaggonmab satesnd shll eqyensi sms. I n

X lomaygpt b pesi sorsillsraga oo, |
separ ot Bty 1B ¥ bhs BRI, bR Thychlh BRI, B R AR IO ARl b s,

or ot handviRaBaifiBicd or 8 phad dgpendingpefictiobaith@ny ofic bhledd dietrdds spi ndl e.
Al so included within the definition of KSP for these purposes are variants
and/ or Sfa'&gments of KSP. See U.S. Patent 6,437,115, hereby incorporated by

refere i its tiret T 1 t i) i . shown
o haydoaisat ¢ o P qdflhngs! CpbaRANAE ritindd BN AN B ERR P1O
use of debfed Qeatpiofondfe tieatrdni df Eamcerincdingabkd tinfves suthtaokkia, kichgSirain, 62 WO

03/ 088903 PCT/ US03/ 11432 [00162] The conmpounds of the invention are used
to tredendedl caiconss oesticalan caigiomas.«éa sere maueilarlys eansersdhajmeay beHregtedcan be

i net uad? ek e SRR R RTRI L oA PRIt BHL e o

i ncl ude, I scusse

aut oi MTHgiach sa6RSE, (ahgibgadonth, SibfddedcEmaahbbddniyoSarcehafliposAL&a4), Myxoma,
i nfl ammat ory bowel disease, cellular proliferation induced after nedi cal

pr oc eduhazdomyiemay fibroga, Haempaed teratemead-ung: bopehpgeyic cagigmadbaupmpus g8l t he

apor eci B ey e, Lildelade A bRl A 0K ol state

and st i(btonckigliry €rcihoaatbreimdhial 2ei®mal, Saroia, ¢y¥npliniE Bhondidr@atonyent i on herein
i ncl udes application to cells or _individuals afflicted or subject to
i mpendihdgagema; mesgheligmay Gapyoipigating: esepbagud (SypBensCcercardRremds .

adenocarcinoma, leiomyosarcoma, lymphoma), stomach (carcinoma, lymphoma,
leiomyosarcoma), pancreas (ductal adenocarcinoma, insulinoma, glucagonoma, gastrinoma,
carcinoid tumors, vipoma), small bowel (adenocarcinoma, lymphoma, carcinoid tumors,
Karposi's sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma, fibroma), large bowel
(adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyoma); Genitourinary
tract: kidney (adenocarcinoma, Wilm's tumor (nephroblastoma), lymphoma, leukemia),
bladder and urethra (squamous cell carcinoma, transitional cell carcinoma, adenocarcinoma),
prostate (adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal carcinoma,
teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma,
fibroadenoma, adenomatoid tumors, lipoma); Liver: hepatoma (hepatocellular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular adenoma, hemangioma;
Bone: osteogenic sarcoma (osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma,
chondrosarcoma, Ewing's sarcoma, malignant lymphoma (reticulum cell sarcoma), multiple

myeloma, malignant giant cell tumor chordoma, osteochronfroma (osteocartilaginous
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[ 00163] The conpounds, conpositions and net hods provi ded herein are
particularly deened useful for the treatnent of cancer including solid
tunors suwio Bos®k3 n, breast, brain, cervical carcinomas, PCFatSos/wi4az
carcinomas, etc. Mdire particularly, cancers that nay be treated by the
conpounds, conpositions and nethods of the invention include, but are not
| i m t edxpgosespierign cholipwarshopdmblesomecdwadromypp bbwnuo asicoid osteoma and

r habdonyosar.cong, I|.J.posar com), oma habdonyoma i bro | i pora and
For at o aEf SR RSN B K, AR TN Pt o, SR praab ot e
smal | cglditis difishnahs), fithingtedndriiG6ms ehénindeRRERY, §licaa®is), Btayeol ar
(bronchiolar) carcinoma, bronchial adenomm, sarconm, |ynphonma,

chondr dagrashismanhmeduliiabiastoms hpme] ¢rehdymaas ieoninpmat(pingdlomel ghpkigiiema
(squamouys;,.cel | r ¢l ho adenocar ci noma,, | ei osar. | hgna

St onac ke oAl Roma SCRRAGRERL BABoisy B UARNER Mhors TR Tl

adenoc afeaididi@na, infikhith diovaaBaliogl a) SAGRRD NGynddRlgidal Oifesus (&Rlogiehild t unors,
vi porma), small bowel (‘adenocarcinoma, |ynphoma, carcinoid tunors,
Kar posiCaEcinupdobevix|(egruieglotecineresvdity usas cenviqed A¥splasadryRiipy @Neria | br oma) ,

| arge b [of] . K . dengo hamart oma,
Ieionyé%gﬁfHE%ﬁgﬁggg ﬁ%&g&gg?g%ﬁg%bﬁlﬁgg%?%%%Hg%g%%&ﬁ%ﬁgyﬁﬁﬁﬁ%%s t unor

( nephr cfatcisdredypgrantlysariheca cell Qutka s Skitoli-Leldidden naneks Udehdfandmguanous cel |
carcinoma, transitional cell carcinoma, adenocarcinoma), prostate

( adenodailignapiigratoseg) coHE) (squaseyssell sapineseaintiagpithelplecar@ngingonal car ci nonm,
teratocarcinon chor | i i titlal ce ar i noma,

{1 br o e PR R H4ReEe AeRonafy ERRF i bRk hbh, g 8o ma

( hepat aaflihdth@bot#éid isesmh (embiyohA Rigibd6ay 6daRi), ARG LOHIbAS (cafffioma);

angi osarcoma, hepatocel | ul ar adenoma, hemangi onma; Bone: o0steogeni c sarcona

( ost eoddereaakepic: tilepdderietaidricukeriaj (asn and shspres agite bimnhoblggiic leukemia,

hond i.ng’ e ! i cul |
oo RS Wy Ry cRe SR o Ol L TBRATB G T i
ost eochhgnbdyapBst(casheed),t Hodaginrodiseabs ndOHbAeRHZIOE pialA (Wil inddid 32

exost oses), benign chondroma, chondrobl ast oma, chondronyxofi broma, osteoid
ost eondy@pdomey; gkin: dealignanfriaelanongs bossdiselkspstisoma.sruamoysystlearesmonte nangi ona,

gr anul xant homm, it f.ormans). ..neni ni.ngi
et gt SuRe Y S MCSTR melgF s 8pldic SRLIRAS by OBE, B RERNT SHREE: o,
gl i oma, psefeid YWD Arreng EglehdbO MRufobl 43220 Mls, tBE teplal “asicertus coml 4si frevided
ol i godendrogli ona, schwannoma, retinoblastoma, congenital tunors), spinal
cord rsminfingudase cehefilistpddyeny gne ohihe abeyeddentificd oppdiionsogi cal :  ut er us
(endonetrial carcinoma), cervix (cervical carcinoma, pre-tunor cervica
dyspl asia), ovaries (ovarian

Testing

[00164] For assay of KSP-modulating activity, generally either KSP or a compound
according to the invention is non-diffusably bound to an insoluble support having isolated
sample receiving areas (e.g., a microtiter plate, an array, etc.). The insoluble support may be
made of any composition to which the sample can be bound, is readily separated from soluble
material, and is otherwise compatible with the overall method of screening. The surface of
such supports may be solid or porous and of any convenient shape. Examples of suitable
insoluble supports include microtiter plates, arrays, membranes and beads. These are
typically made of glass, plastic (e.g., polystyrene), polysaccharides, nylon or nitrocellulose,
Teflon™, etc. Microtiter plates and arrays are especially convenient because a large number
of assays can be carried out simultaneously, using small amounts of reagents and samples.
The particular manner of binding of the sample is not crucial so long as it is compatible with

the reagents and overall methods of the invention, maintains the activity of the sample and is
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carci noma (serous cystadenocarci noma, nuci nous cystadenocarci nona,

uncl assified carcinoma), granul osa-thecal cell tunors, Sertoli-Leydig cel
tunors, dyegenssondma, nalignant teratonma), vul va (squano®sTasbs/ 133z ci nona,
intraepithelial carcinoma, adenocarcinonma, fibrosarcoma, nelanoma), vagi na
(clear cell|l carcinomm, squanmous cell carcinoma, botryoid sarcoma

( enbr ydivardiffusatelo Riedersadooettipds gfdinding malude bresuse oA retiheding X whichidraobd| ogi c:

bl ood ( Lei d | i .acut.e and .chroni.c). acute | hobl ast.i ¢ | eukem a,
chr oni Sl Bloc MR f AAF" e AR o BElefed WERTBY fiThipippiind

nyel omap thdQpbody dRta@avindingondiiedye br idnad@ipborts clériRalsRossNAKInglAlgKi n' s

| ynphoma (mal i gnant | ynphoma); Skin: nalignant nel anoma, basal cel

car ci nowathegig ggwﬁ@gote@ qr ageit enflsharfack giop d¥illowingbinding of Hslsemply sxleast i ¢
nevi, |]j i ramt of v hro |Qi ‘- riasis; and, Adrenal
gl ands:drﬁgglfdo ?%g? @%@m&ﬁe&é@ ‘?{?&épllgéﬁ?%e'S%rgglgé?%bvs}n%%g?&I%ggﬁfﬁl §3i%g)§degher ei n,

i ncl udeiroagh eldubaidnl with belviby satim aeniA{BS AR casedy er dtlathhddueds srofrgh bi ons.
Testing _ [00164] For assay of KSP-nodul ating activity, generally either KSP
or a cofpyurRictyaccording to the invention i s non-diffusably bound to an

| ool Uty PROr trilaiie, hahaARe theSRIRLE BEGE Yh IR ALEER, Ll ne 2

m cr ot | at e, an array, etc. € suppor made of

any corgedsity bOamitotivRinekinf pretiaadrp! KSEah dir dagiodimeritSa Esa@stiund oS efear at ed from
soluble material, and is _otherwise compatible with the overall nethod of
scr eeniiAyENtivAds erbiaekwih KSad hapsivity of KeY ipassayd: disesipGndudinadeSror any
conven at%ﬂli/lt%{gq{%gm% ﬁ{]épir? gndqtl%lghlésto%% lo? m Ircgl%?ll l’1Irt1) Li%'vsiﬁjeoqu{i%essi I Qc(%ivlijt(lj S
mcrotiter ates, arrays, nenbranes and beads. ese aretypically nade

of gl asiclugd thetabitity & fffect PAPHEHIOIBNE microaibykaiadiag;] didng didl on or
nitrocel lul ose, TeflonTM etc. Mcrotiter plates and arrays are especially
conveniROYMEZatoR/depplymerigatian fftacts aprmigeadaiide dyantes) ckipdingdo etier proteins

i mul | usi . of
e T T T

conpat i dth& enkjries, blth ds&ageet & paotdaseyahdkpecifid kigetsn edlluldr@cti iviedduchas
mai ntains the activity of the sanple and is 64 WO 03/088903 PCT/ US03/ 11432
nondi f fspyull Role pnafasiohed met hods of binding include the use of antibodies

(whi ch t sterd el [ .the i indi ite.or
ot i vat PO o en kb iR P pesPRihaihddIRY adohls ark SRNGnBRAU [RsEb Filhn e,
bi ndi naart. qSesé.pG Kall, &rali(0996), Bisphwy. 1.571:3a6m3aab, Tura& sk knkiog, Akdie

synthesis of the protein or agent on the surface, etc. Follow ng binding of
t he sarpipehene,d@4s):20:an6iies chiie dPPG Biorhys.dndidd 4b§-2Rasrakgwa vhad., 489l e
recei ving, aneap 138Y140eers, RAinRLREKED: a1, 1995, Biophys. J. 68: 2444-53; Winkelmann
et al., 1995, Biophys. J. 68: 72S.)
[00167] Methods known in the art for determining ATPase hydrolysis activity also can
be used. Preferably, solution based assays are utilized. U.S. Patent 6,410,254, hereby
incorporated by reference in its entirety, describes such assays. Alternatively, conventional
methods are used. For example, P; release from kinesin can be quantified. In one preferred
embodiment, the ATPase hydrolysis activity assay utilizes 0.3 M PCA (perchloric acid) and
malachite green reagent (8.27 mM sodium molybdate II, 0.33 mM malachite green oxalate,
and 0.8 mM Triton X-1 00). To perform the assay, 10 pL of the reaction mixture is quenched
in 90 puL of cold 0.3 M PCA. Phosphate standards are used so data can be converted to mM
inorganic phosphate released. When all reactions and standards have been quenched in PCA,
100 pL of malachite green reagent is added to the relevant wells in e.g., a microtiter plate.
The mixture is developed for 10-15 minutes and the plate is read at an absorbance of 650 nm.

If phosphate standards were used, absorbance readings can be converted to mM P; and
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t hrough i ncubation with bovine serum al bumin (BSA), casein or other

i nnocuous protein or other noiety. [00165] The conpounds of the invention
may be uswo oemstoheir own to inhibit the activity of a m toriusokingsi n,
particularly KSP. In one enbodi nent, a conpound of the invention is
conbined with KSP and the activity of KSP is assayed. Kinesin (including
KSP) adiotiddiayer §mpndiditionakih A Tase assays kominda shegreinghudabredukifiessi agsay.
act i vi thgseer Ki NeES) LWVities. inc i t f t. AT

hydr ol )}2?26,8] i cr O/%’ﬁ%a%% tg&tg\%lﬁl d)?‘?}(én;esgﬁl rin%}lgﬁ %&g%lagglsé) i bd el t(g &%nltéf tﬁe

pol ynerdfzatsiop agEHePaldyie el kb td tHobeskiBedin tha £t Olnldiel centdyitaeht 2S)Pasbi ndi ng
to other proteins of the spindle; binding to proteins involved in

cel | - cyissays ebkinesn arequerfprmeq isthe absghes ofanisratepulest He anethenarpodingenththys

i . _ to ki . | £ YTIES
spi na & Ehre8 SLgeRE BB Fik e s BRI Bo S PRt el bR AHETS v e
wel | knewiktdcedtih@seaabole 8dshyd. Th A prdferreddhbodihest, te@ffectddlal agetisal . (1996) ,

Bi ophys. J., 71: 3467-3476, Turner et al., 1996, Anal, Biochem_ 242
(1) : 20-iBdenendansof the cancentratigygof Ricapmydes and AHR. 1in angthgr ombodmerakitna et al .,

195 il A AR R0 5ol B0 BTy . O

known i ATP heicedthbfley ordetie riiydt AptAT Babedimetr, dheyditeet althe dpdnt ivihs@agdby be
used. Preferably, solution based assays are utilized. U S. Patent

6, 410, ABercasieg eppentiateny plof BF cBicEubEeEeTd9de in its entirety, describes
such a Al t i i . J le, P
ol casdOf B i nae Pt toe SRR bRARicHELNORE oFKSP 45 Ffo ABEXRE™ 7, o
ATPase sopdnéd siito. datvivd dcyechipaettbdd inZl@ge SsaysMfREAcYRedishiitative, celli d) and
mal achi te green reagent (8.27 mM sodi um nol ybdate 11, 0.33 nM nal achite
green osahibyeor thg pepsencs, murhelogynackyity.alistribationpes puspber ofmitgyg spindley | of
the re j i e .l hed ..jn 9 f | ) hat e

st andar et B S G et SRR Rrbbrdh s nobRlflp i Mok, o BRPL 1 €

r el easegtonien a@lwell lgaedn tonkosaRRilsH antha aeisad @y melierls feruRremirdng celPCA, 100
L of mal achite green reagent is added to the relevant wells in e.g., a

ni cr ot i tiehiligy} ee for expaples Wiy Patent6.4ad1 v heeeby drconrpratsd by priereaccdfdiSt he pl at e

is rea n . . . Wer d,

absor bt FoyRRgeBRTangds Brthoiflind fiflly BRGNS BAQERARNEGE. Hor

PCT/ USQ@odh4d ZhospbOtiik th theakt (béeye.g., Adilitdheahald Battnl B@98), dsSaySciknown in the
art include the luciferase assa ATPase activity of kinesin notor

domai nsl 1d126 1 & Oeleiqeiad { 390d né@l(l) B[legg ig :%3 :g99-4] 4), each incorporated herein by

reference in its entirety.

[00170] The compounds of the invention inhibit the KSP kinesin. One measure of
inhibition is ICs, defined as the concentration of the compound at which the activity of KSP
is decreased by fifty percent relative to a control. Preferred compounds have ICsy's of less
than about 1 mM, with preferred embodiments having ICs¢'s of less than about 100 pM, with
more preferred embodiments having ICsg's of less than about 10 pM, with particularly
preferred embodiments having ICsq's of less than about 1 uM, and especially preferred
embodiments having ICsq's of less than about 100 nM, and with the most preferred
embodiments having ICsq's of less than about 10 nM. Measurement of ICs is done using an
ATPase assay such as described herein.

[00171] Another measure of inhibition is K;. For compounds with ICs's less than 1
uM, the K; or Kq is defined as the dissociation rate constant for the interaction of the

compounds described herein with KSP. Preferred compounds have Kj's of less than about
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effects of agents and are well known to those skilled in the art. In one
enbodi nent ATPase assays of kinesin are perforned in the absence of

m cr ot ubuWwes/nsgrwanot her enbodi nent, the ATPase assays areTasod/oaed in
the presence of mcrotubules. Different types of agents can be detected in

the above assays. In a preferred enbodi ment, the effect of a agent is
i ndepend¥ritMowith peeferesdcambadamensp h@wmm& @ﬁlmuh@salmﬂlow and parfiotlady

enbodi ne ffe of the in ATPas be, decreased b
i ncr easﬁrﬁ%frﬁﬁgm&’ frtﬁltvlngrg 56’? H‘?‘ﬁ t?ﬂij§§pe8 eﬁerr? yet anot he?/
embodi réodithbfs ﬁ&JI%K 'Obf 15&&&@9@5& i 60 hMCErﬁﬁ\%RH‘ tHR¥modt 'ﬁ?éf@ﬁ&i ng

concentrations of m crot ubul es or both. [00169] Conpounds that i nhi bit
t he bi cuhkadiroernts h@tmg/thlofdﬁSSKSFh albouvi(i) nM.may then be screened in vivo. In

Vivo s n i ncl ude sof | | e distripution, cell

vi abi | ﬁpﬁf%érgt Egltbﬁ’olg:f@ﬁﬁéom% W‘n%{fPWitﬁ%fd@IPgsce |°Bd€566n or nunber
of mi toisbtﬁn}?tmrﬁczih@ﬁie Mi\@lﬁéli%dﬁeﬁt@ﬁ eqmlbhomragomlohe earﬁb@m@l rﬁ&%myunfagl of a
cell popul ation exanple, by flow cytonetiy, are well known to those

skil | edo |t1nr3 Qﬂwmarand these Bme avepéraidetyt decatet, drerontengratiend of agtinbernzyme.anee f or

e Patent . 6, 437, 115 b ted by ref t
ont 11 ot AR BRdETT LA AR JHERGR v PERECS rGre LRI B ok

mal f or RAdtRR fen® iWehd prefsdOidhs}. 0T1§1P(9$1?e &;Z}'I%Kﬁé fatd & thOenAkile- 1§1ﬁﬁ>@cor €. g.
Wi t ehead and Rattner (1998), ci. 111:2551-6 Gal gi o et aI
(1996) <dmpdey is zBiooThe ra1g6.e3 ggmmm)d, ccma@hrantlnn)cﬁmﬁratfé@d hcetlelelqudn;on ref erence
inits entirety. [Q0170] The conpounds of the invention inhibit the KSP

ki nesin. One neasurfe of inhibition is L/CSO defined.as the concentration
of the cor{/pound at [whi ch (et dott Wd )~ of/ (&P fos* ded) edsbaloby [fifty percent
relative to rldi~. Preferred conpounds have 1C50" S of les t han about
1 mM wth preferr d enbodi nents havi ng JgC50' S of | ess than alout 100 M
with nore preferred enbodi nents having 1C50'S of | ess than about 10 M
with p e t han about 1
M anda‘ggéﬁgg}: lgrﬂ:‘eyy()bps)?lrg %?théég\g e%g%%aﬁﬁtge EaV|&gn1 %& gﬂeg{mllog(zi t han about
100 nM-coaoschtrativh, Holietheratbyme edreentedionearaldd] iveindt disdoaiating cofShtof e | ess t han
about 10 nM _Measurenment of 1C50 is done using an ATPase assay such as
descri tfé‘ayrﬁé“r”él?lhl.tor["@@fﬁ‘} Anot her neasure of inhibition is K;. For

conmpou with | o $hd he

di ssoci atl o r at (ca;? %&%tﬁ%@u%g?n?}ﬁén%t%?gd? F%‘gﬁrd %Q?%éon@‘éﬁ&ﬂ%gn descri bed

her ei n ainipoukt®hat Rselfcihraattcmaspnuhdmteefoell §rovethdly ﬂqu&r&dmanha&mw 66 WD

03/ 088903 PCT/ US03/.11432 )
compounds have Gls¢'s of less than about 1 mM; those having a Gl of less than about 20

puM are more preferred; those having a Glsg of less than about 10 pM more so; those having a
Glsg of less than about 1 uM more so; those having a Glsg of less than about 100 nM more so;
and those having a Glsg of less than about 10 nM even more so. Measurement of Gls is done
using a cell proliferation assay such as described herein. Compounds of this class were found
to inhibit cell proliferation.

[00174] In vitro potency of small molecule inhibitors is determined, for example, by
assaying human ovarian cancer cells (SKOV3) for viability following a 72-hour exposure to a
9-point dilution series of compound. Cell viability is determined by measuring the
absorbance of formazon, a product formed by the bioreduction of MTS/PMS, a commercially
available reagent. Each point on the dose-response curve is calculated as a percent of
untreated control cells at 72 hours minus background absorption (complete cell kill).

[00175] Anti-proliferative compounds that have been successfully applied in the clinic

to treatment of cancer (cancer chemotherapeutics) have Glsq’s that vary greatly. For example,
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100 M with preferred enbodi nents having K;'s of |ess than about 10 M and
particularly preferred enbodinments having K;'s of | ess than about 1 M and
especi al l'wopses®ns ed enbodi nents having K;'s of |ess thanparaisns/ine2 nM and
with the nost preferred enbodinents having K;'s of |ess than about 10 nM
[00172] The K; for a conpound is determned fromthe | C50 based on three
assunptip d¥9d94nlis, phelitatal Eﬁlﬁ 4 nVboserubigUBIsioa nlM Fﬁ ﬂmrpumnily'/s bp¥l, eodrpound

nol ecul.e ,bi nds ere no er ivit Second, the
concent Pl gHE 4} 9%‘%@@“@%&%@%%&%% @F@%‘O &tghown (i.e.,
there afR HRu8 gmgidnq -/ RPHAh. 8bvA. nﬁwreﬁoreteéo,ﬁﬁounaéa{ak rﬁul%%éﬁﬁldrn the

preparations). Third, e enzymatrc rate of the enzyne-in Itor conpl ex
i s zer quolifemtioat nereépeceve; ofttberponpeuitratomokentonatratong)inldbitimnamey be titedd. t 0 t he

equat i qp; EO + L0 + Kd)- (EO + Kd)z-4EQ O V = Vi 2EO where V
e 0w voq L wrphie ool o b B enE AT BAL GREIeenBETE! { p
i nhi bi tQmp oGRACERLEAY LPPSP ERebin, ﬂl@?(@"l%%ﬁ@n&ﬂ%ﬁbéﬁtahgﬁcoﬂq}gulﬁﬁjof@x the

di ssoci atl on constant of the enzynme-inhibitor conpl’ex Anot her
measur engfntionhs dded enthess@y 50\l tethefivelz dtha sompeundorf clennveritionns béuridie the

conpound t hat I.ts decrease in he r at e .of ceI rowth by fift
R oot bnd RSH'S el DIl FoFraplnt ooty Gaigh pfite) birdti Aetnipest o
havi ng Bufak3fcide dpRS%ic R BROHEN- g&ura%ﬁﬁﬁ%grﬂgéﬁs RIcafifed eldscréeheép having a

G150 of |éss than about 10 M nore so; thosée having a of less than
about Xhimmal Bbmoes, phptsde amalmgszg:tca @fhmtmﬂaﬂ ipgest ztrarscrad:mug aSb@sz ﬁoM nmore Sso;
and t hose i ess. th about ven, sur enent

o1 L E AR A e B Alap oSty R APRO GRS A A G ASE08 PSR hor el .

Conmpoungdsq & thild bﬁ@k@%&mﬁﬁ@am@a% vit® Jrox@inDhrbredbihdiRg %éa&@r ation. [00174]
In vitro potency of nmol ecule inhibitors is detefrmned, for exanple,

by as nghmntamObuay shaft amms;emrmmbasa)(SSKCMQ)em bmdmlgaﬁmbimzr;al ashysowi ng a

72- hour, exppsu to a 9-point,dj.lution series of corrpound Cell viability
i s det e(Pﬁ‘?SEB lopassays: ﬁ‘f@ ar"Héh ¥sorbance of formazon, a product forned by

the bi qoepugti on ™e ddcniMBon 85 ﬁﬁ'ﬂ’%ﬁg @1* th¥ corﬁﬁ&idd@gltﬁ‘e msagRito Kgch poi nt

on the dose-response curve is calculated as a percent of untreated control
cel | s abayt® dwwris amumbsr dfagdkyr dua dreddysoirqptbodimérs ghp batipownl ik ldbeled) for [ 00175]

Anti-proliferative conpounds that have been successfully lied in the
o1 i & Kol B AcHoR Bhed i gere b Rebrvaap duerels RERASEED: o ¢ hat

vary gr&ahble, ti®ma$¥8dBhety attaching all or a portion of KSP to a solid support, adding a
labeled test compound (for example a compound of the invention in which at least one atom
has been replaced by a detectable isotope), washing off excess reagent, and determining
whether the amount of the label is that present on the solid support.

[00178] By "labeled" herein is meant that the compound is either directly or indirectly
labeled with a label which provides a detectable signal, e.g., radioisotope, fluorescent tag,
enzyme, antibodies, particles such as magnetic particles, chemiluminescent tag, or specific
binding molecules, etc. Specific binding molecules include pairs, such as biotin and
streptavidin, digoxin and antidigoxin etc. For the specific binding members, the
complementary member would normally be labeled with a molecule which provides for
detection, in accordance with known procedures, as outlined above. The label can directly or
indirectly provide a detectable signal.

[00179] In some embodiments, only one of the components is labeled. For example,
the kinesin proteins may be labeled at tyrosine positions using '*°I, 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.
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67 WD 03/088903 PCT/US03/ 11432 in A549 cells, paclitaxel G150 is 4 nM
doxorubicin is 63 nM 5-fluorouracil is 1 M and hydroxyurea is 500 .i M
(dat a prowodemssyy3 Nat i onal Cancer Institute, Devel oprment alPCTMises/apa8ut i C
Program http://dtp.nci.nih.gov/). Therefore, conpounds that inhibit

cel lul ar roliferation, irrespective of the concentration denonstrating

i nhi bi t[%W?)] may bdegermpaprnds qfdlermsenting ragsleybe wsed apeqrapgiders ¢ serega for

i nventi_gR..i $ ' I u i i nd 1,0 KSP ki nesin,
the. kAo bR, SRR odror SRIRAHERE Db RERE "0 Sed o
t he assggyivalbhisernsdd Metii deddiide apypolsadiepé.gl potdinveizbpetide ssnlsigatio t he
support and KSP is added. C asses of conpounds anpng whi ch novel binding
agent s "pRlgcwe pobisagsharida pplyaucleqiise; ¢tr ¢ todhe teperdifas dioagiayitsh ak gy amaydiendi ng
agents identifi. i . em I i i etc.
o par PEn P ek By PG BAN Rring SISIERL plolifs i enBERE bR RBERL 120

a | ow tofxiceiltilyr protifdiativarseq@dnk s, induding ®othatucRicyactf segaarys amtbprolén used for
this purpose, including |labeled in vitro protein-protein binding assays,

el ect r GptHsnees dn pBIsT Fasey alipration gEeadipdar profHeratian Bigiedn Piadingaader ACHY IS ng,
f ti j : . j 00177] Th
uncti Qpal, s %&l&% gpglﬁ’s;sg)%é(% ?é %ﬁﬂ)rﬁl%& WiFer éf?gg p}%séﬂ& SMBsdc B [ ]may e

determ nati on e conpoun e Invention to KSP

be donenicrotabulesntia theofasevatisre prdteia Hindihgor tviayixodidenad, pradféreedconpound i s

| abel ed, for example, with a fluorescent or radioactive nojety, and

bi ndi ngMbodypens ‘?ﬁ% plpates ajreagipknovakigripindto thafiPartipHAr BEOtEISNOT by at t achi ng
all or t] J: r i test conpound
(t or exSaBps: b sfitintPuh 801 CtoRBARE dhd ol Bufes suBPE £TE o om s
been r aptfeaed ehpodin@atserdtastalehdrsintinglade candilhicrngent vhéchakssot bagighat , and
determ ning whether the ampunt of the | abel is that present on the solid
suppor tellplgopregferafior pratsi wdts endogsnaus watiye siate teARd fepein @9 npOesPYSs ei t her
directl tndi it i i : ctabl e

ot gnal et TGRS bokercd iRt B ceh et e B P Gl e
such a¥Ksmgnetic particles, chem | um nescent tag, or specific binding

nol ecul es, etc. Specific binding nolecul es includeafairs, such as biotin

and st 818N di n,Candistaia agenis GamPGOMPgEIANGEPYS chepica] HlassehdbouahdYRFHli ng
b . . w
ot ocutae s SR REIES Rler PR Stk \RETRL s MM M e

pr ocedwesare &mnd0lahd ¢ds eaa\wBout B0 didehs. c@anditatecapehy comprisdflincgeddl y

provi de a detectable signal. [00179] . 1n sone enbodi nents, only one of the
CONMPOoNEZHPEPSi NSCESHHY Ifrgstruptygal éntgreptien with proteins, particularly hydrogen bonding and

lipophilic binding, and typically include at least an amine, carbonyl, hydroxyl, ether, or
carboxyl group, preferably at least two of the functional chemical groups. The candidate
agents often comprise cyclical carbon or heterocyclic structures and/or aromatic or
polyaromatic structures substituted with one or more of the above functional groups.
Candidate agents are also found among biomolecules including peptides, saccharides, fatty
acids, steroids, purines, pyrimidines, derivatives, structural analogs or combinations thereof.
[00182] Candidate agents are obtained from a wide variety of sources including
libraries of synthetic or natural compounds. For example, numerous means are available for
random and directed synthesis of a wide variety of organic compounds and biomolecules,
including expression of randomized oligonucleotides. 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 readily
modified through conventional chemical, physical and biochemical means. Known

pharmacological agents may be subjected to directed or random chemical modifications, such
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the kinesin proteins nmay be | abel ed at tyrosine positions using 1251, or
with fluorophores. Alternatively, nore than one conponent may be | abel ed
wi t h di f fwoeassgsabel s; using 1251 for the proteins, for exanmsosii4and a
fluorophor for the antimtotic agents. 68 WO 03/088903 PCT/ US03/ 11432
[001801 The conpounds of the invention may al so be used as conpetitors to
scr een 3 @eylatieid alkytatiah, estandicationd padpramidiiGandn tapredeggstructuc analpgsy

candi d foaQr  gr tical equi.val ents as used. herein.de i b ny nol ecul e,
oo avieaty o uEhuite st S T Y ol SEREP eR s YA de,

pol ynucdag@itthtden a Bt sampR. REsdcBid QehflOEoRhPRS hicknpYundldtale pRYerP ErveBpRbl e of
directly or indirectly altering the cellular proliferation phenotype or the

expr esdrghandd dageendidatar Tpisanayfkerperfoomed mgidntide prasenagdir absebet of nucl ei ¢

aci d seguences a r.ot.ei n..sequences.. |.n gt her ses, alteration of

col | ut P eERa e oheltiRtiss B R ARG ettt RE B FobRidd e

Scr eenschehgel bt giffeRinke MEdindiag Pefveen FRAWSIshi@les iimiiédie tRE B oPh daksence of
m crotubules. In the case ere protein binding or activity is screened,

pr ef er rregdidetaisepibieel Binding FUKEP gad petgntéallyanhibiyg itsrpotintt ol st isdifithe t hat

particylar. pretein. for. exa e olymer structures. su s. m cr,ot ubul es,
Pnd endiBlinRhEie s oo TtcRene RO TRon TR A By SHPe AR REPRE!,

i ncl uqqr@@wdﬂg&@is@g@mfﬁoﬁ/ﬁm&hg eoKept bi nd the ce! | ul ar proliferation
protein in its endogenous native state terned herein as "exogenous"

agent s.[00¥84dnot hdn aprefewed enbedimont, Merindieg ol ctnslidaiengent fodkSRéy excl ude

antibodjes to SP.. [,001811 Candi.date .agents can,enc ass numer ous

chem céie?e@in&%egégfou%hﬁ °p éﬁ’%%el%ltl)‘/’e %fnﬁl aé??aé’s'p rbtgfﬁ q q?%n“&%fm tﬁg’ preferably
smal | qbadeiifor GPIHAUREIndlaykAewa tdTBing €6 KIP, WRhdkbn afibdi®! geptibabiddfg and

| ess than about 2,500 daltons. Candidate agents conprise functional groups
necessanayinénpfigand atst Hnger ¢attaiy cirsuinstanggst theproeebsaeompsiitive bindimg ag hydr ogen

bondi d i hilic bjndi . and typical i .ud I . i ne,
car bongherngty bt Polald fach! M BOpinBNE BT Bl ¥nd NS Bkl UEBREREIE "6
t he funghdigalag&htem cal groups. The candidate agents often conprise

cyclical carbon or heterocyclic structures and/or aromatic or polyaromatic
st ruct UP@BSYubst ilngnedmbpdimedh sherandidate agenttih kabelody Eitherile ¢andulateposops.

Candi d . lso f i onol i ncl udi n i des,
Sacchart SuCSSieRid SriRichds ERl RS ReppPRBLR STt BT HES BHaPEDk ves
st ruct Yr@den@NALRAT RN maps@%a«%rh@a st Adjae@gératurd OBLB2LiGandbpahel agenys are

obtained froma wde variety of sources including libraries of synthetic
or nat uygiralbyorppwesndkand=§l°Cexanpl e, numerous neans are avail abl e for

[00186] Incubation periods are selected for optimum activity, but may also be
optimized to facilitate rapid high throughput screening. Typically between 0.1 and 1 hour
will be sufficient. Excess reagent is generally removed or washed away. The second
component is then added, and the presence or absence of the labeled component is followed,
to indicate binding. ‘

[00187] In a preferred embodiment, the competitor is added first, followed by the
candidate agent. Displacement of the competitor 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 labeled, the presence of the label on the support
indicates displacement.

[00188] In an alternative embodiment, the candidate agent is added first, with

incubation and washing, followed by the competitor. The absence of binding by the
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random and directed synthesis of a wide variety of organic conpounds and
bi onol ecul es, including expression of random zed ol i gonucl eoti des.

Al t er nat iwelog/osd9ddbrari es of natural conpounds in the formCcofusbacusz i al ,
fungal , plant and aninmal extracts are available or readily produced.

Additionally, natural or synthetically produced |ibraries and conpounds are
readi | yompstiorimay ipdica dhe @odidaistapenas beundrie &3P, withg bigher affindy. bl besaéni cal

Chom o4 SRRCEERI L e B AGH S TBLiHE Sl FEBE, (b RELE e og; Fon
al ky! atdo@fpeti®s bafdifd, alyiindicata i@/ candidmt didrit ¢adapable LObRHDGUE K SK r uct ur al

anal ogs. 00183] Conpetitive screeni ngo assays nmay be done by conbi ni ng KSP
and a dPOBI]candilahibétianis festedbytscreamipp or candidete aeerisenprlele ©f iphibitiag the
conpound..of r nt. invepti P an . ndi e hi y be
perfor %389%%5@?,? ﬁgggﬁﬁém%rﬁleesséé ¢ g)?g?mggén aacgang?dg{erna%glr%%?"&bgsgsés & ’lﬁgﬁdi ng

of the détdﬂ@lixﬁﬁ%dﬁ didratidrBindBé Bibrogiadadtivity OKISPS amak €6 thigBgbadineRange, or
di fference in bindi n‘%ﬂbet ween th ”Pl es indicates the presence of a

t
drug candidatgagenispawddody bipd Wngg (QA@O%P hisaay setdistrieasssary). mhd piteriitsg i ts
1 M U f D o oy M
The secolabieafontloctisinica fen A Nl I Ty eBBASIERE thih il ™ ' "

capabl eceknidizmkthedstaad KSRivo[sO@dBAg of el for fetitioasiregehagtleridtribitie, bdindi ng

of the candidate agent to KSP is determ ned through the use of conpetitive
bi ndi ng/iakktyyer for e MpsenesIPFROLY, RVity cHsiButiqmp Pr argoynteif jiotg noi ety
known tg. bk nd . nti body, peptide, binding partner,

i gand,sBle@I(l:&’ﬁl eeg‘gigeé.?lf}g(ﬁﬁh@eﬁjra%g@t ances, there may be conpetitive binding

as bet[oep0]t he canehsaiety, APBMntANELrédMn oAb Getd Rieytifywirth cirdedddsndi ng
noi ety displacing the candidate agent. [00185] In one enbodi nent, the
candi ddh# biggbierthe sativedebRput pannpebing femediigd &ette agent, or the conpetitor,

or bot added, first to KSP,for .. i fficient. t.o allow,bi-nding, if
pr esent 001 9rgllcl,ubat id%onsétwr?acﬁn r%‘sg%‘% f %gra'ﬁg%igéé Oésffiéq té?r%sgra a Bhreeaséﬂ% ‘cﬁreif%r%t?llyi tates

opt i malallagintré 4nd testisibles ate/pebRimedih A lascripléate {0bt8Rktatifgdabat i on peri ods
are selected for optinumactivity, but may also be optimzed to facilitate

rapi d raigfieant swlipuincabation of alhsammlps s 4pn 4 time syiiisienpior therindingetithe wi 1| be
S g R RN e R AL PSS RS BTl oo
conpone&idund snakeal aiethe aniodni sfbouad,ehérally beled agent determined. For example,

where a radiolabel is employed, the samples may be counted in a scintillation counter to

determine the amount of bound compound.

[00192] A variety of other reagents may be included in the screening assays. These

include reagents like salts, neutral proteins, e.g., albumin, detergents, etc which may be used

to facilitate optimal protein-protein binding and/or reduce non-specific or background

interactions. Also reagents that otherwise improve the efficiency of the assay, such as

protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may be used. The mixture

of components may be added in any order that provides for the requisite binding.

Administration

[00193] Accordingly, the compounds of the invention are administered to cells. By
"cells" herein is meant any cell in which mitosis or meiosis can be altered. 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
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[00187] In a preferred enbodi nent, the conpetitor is added first, followed
by the candidate agent. Displacenent of the conpetitor is an indication

t he candiwatos/osggent is binding to KSP and thus is capabl ecafuses/ndsng t o,

and potentially inhibiting, the activity of KSP. In this enbodi nent,

ei ther co onent can be |abeled. Thus, for exanple, if the conpetitor is
| abel edVilkdepenst esdnparnese phihe |treafrmqnh@nd\a@1h bg emqrtmnblp N |ocasl@§echinstb¢ adenment

by the i ent | abel

presence Own%%é@ec{h%g A ﬁ%k%oh&tn 151*? g* %teé%lgrrgﬁfls f%f%‘(‘ffg& In an
alter naidh\&@ryenfmwiiﬂﬂaﬁﬁmsﬁritﬁmC@g'eGbG@ \Qelgmegéneka‘-l h@&iﬂﬁ@eﬁc IdfeBtim¥bt h

i ncubat i on and washing, followed by the conpetitor. The absence of bi ndi ng

by the APONWGIDEY DYST0E thdnrmgblapmdaggzmt%cﬁw@t andghe pEegise ﬁgndza@rereah@mg

candi d KSP._wi hi ff| if the

cand dat 2o BGE b 1€ sraHEmh? of Teeebl af BEPEEscB gt Yim FiBresuppor t

coupl ecexprtifedatiGCly Bbse skingkinithodrt. DHaREWG, an@lfectitelaBain of ReompoeHddstt e

agent is capabl e of bindi ng to KSP. [00189] Inhibition is tested by

scr eeniligmuiy fenthaiteatneens gertoplastip atoivah GVPIP@HMlﬁimirﬁgeﬂphéadra@ﬁtrﬁl@@ &t KSP

conpri t en t.h ve and
éxﬂ&aieacﬁ)lcgﬁ (? %{ czﬁ‘gﬁgﬁl Qﬁ]b%o?%g? ?H fhe ?&1 f W'l to I&éﬁ alng

determnin eralonln actl |nth|s

enbodi ngy gary aapde q?efa%f%%&pfegf%q (aogeoalf th%dava K§%né¢é Mamﬁg.h this my

not be ne and alter its ogl ca bi o emcal activity as

def i nedichefid 4hd Jétl@umtth@%gb BED Helen etk bf‘qufaEé frea %pfh%%uqsagm%} heds and in
vivo screening of cells for alterations in cell cycle distribution, cell

vi abi | ianyg ome af\mektthenq;ﬂzemnth@chmﬂqgohobﬁ@ywe axmaum afya, salij wi vateh ot scnimteor
anount tic neral ly outlined 00190]

At or nattiasalepFa apmpaR Ry S e R e s S nelona By Fiedivig

candi dafp@sunt bi'¥@b cBmpuddoft FemuaLl p‘é?sé<SIP is eQUfsa%‘e@rtH&tsnﬂﬂé}{HoE efRufd ed KSP.

[ 00191] Positive controls and negative contro used in the assays.
Pr ef er adppyopriatel focwertment ofitle othet conditohereferras tpéuefem med in at | east

bt eOD 4, °2 B R bbbt B G B SRR
prot ei rbthé:r_(%llnlﬂ% %ﬂlc‘ﬁ%‘@%&rﬁﬁalsa&ﬂd SRR SR Me MRS RRANEHES RE applicable
non-specifically bound material and the amount of bound, generally |abeled

agent detetiumeuh. thetepy encavgsérenary sypdicaticnsr &uthe lpadfetred @nmﬁnmclytehh patleat sanpl es
may be counte a.scintillation.c r. to,. det rn1 ne the amount of bound
conpourfd™® Wﬁ@?}q i\ thg I9st pietesred sphod: W%’gé@rﬁagelﬁ‘d@ B84 -ncl uded in the
screeni g1 sysays.cIhEsifids of the invention having the desired pharmacological activity may

be administered, preferably as a pharmaceutically acceptable composition comprising an

pharmaceutical excipient, to a patient, as described herein. Depending upon the manner of
introduction, the compounds may be formulated in a variety of ways as discussed below. The
concentration of therapeutically active compound in the formulation may vary from about
0.1-100 wt.%.

[00196] The agents may be administered alone or in combination with other
treatments, i.e., radiation, or other chemotherapeutic agents such as the taxane class of agents
that appear to act on microtubule formation or the camptothecin class of topoisomerase |
inhibitors. When used, other chemotherapeutic 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 the 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
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i nclude reagents like salts, neutral proteins, e.g., albumn, detergents,
etc which may be used to facilitate optinmal protein-protein binding and/or
reduce nowogpmesws c or background interactions. Al so rea@emisos/inab2

ot herwi se inprove the efficiency of the assay, such as protease

i nhibitors, nuclease inhibitors, anti-mcrobial agents, etc. may be used.
The mi ﬁompéun%fnawﬁpf%%mé qearients blorfistiean ahihy semeame; regerdisspwheadief or t he

requt o1t DAl 00 AT IAAL SR LART IR ARGRLT Ny, the comounds of

the invention are adm™nistere 1s" herein is meant any

cel | in0oto7gh mi tTisd Kintihistreti @6 fhe eompdinds arﬁraﬂnposm nadfihaipsdsented” herein
is meant admnistration of a therapeutl cally effective dose of a corrpound
of the VGISALCADRC doneingeyarics afyeays.iipclading, iy peilimitest to;, praflypat i ent .

"thera e [ th es t he
o b 5448, PSS TR SR BB

PCT/ USOatrapidddnaryy Vgirchélp ereckaliy drh&rabumlmﬁeln(ﬁoniehﬁstﬁﬁcﬁatfbﬁmamp@djdn el | be
ascertai nable by one skilled in the art using known techniques. As is
known i FEAReNt QF twouaéﬁ fﬂ@tlﬁﬂﬁp@a fign. theeanpauad 9k FYTROSIENANAY, bridiresdlly jappliss

route age, body wei ght, general health, sex, diet, tine
of adg‘lgsr?‘?sg{ﬂrng'%l?%%ﬁga ature of the formulation, drug interacti on, and the

preci sg00H8]i t i orPhaeguideuticg dotagedbmmrincladsla cdrﬁp@mmeblfifémumyom necessary,
and wi | I be ascertal nable with routine experl mentation by those skilled in
the ar tPhappigsyasally aceptatie saliar sqlyaiiberest, andeonesumete pharmpgeyishh | for the

treat meng; F) ntd! e&g) S%E)W% i 'EIR:%Q ggﬁrmbéiﬂllclﬂyexp?fnén% érggfﬁga%g%j%{&phﬁg R}V%éhon)

for exa e colon or breast rcinonma, W enera e range of

0.1 to fhAfichitaechatdée ngerhahee thd ABliverpbdiRdrag os ufeﬂﬁ:(im: 1ﬁrae\ar161fy dfdesageorisent per
dose on a once a week to once a nDnth schedul e and usually in the range of
2 to 30€8gord fermssiich ag tablite sanrsules fad diguids; tonicalyorme sucd e@ﬁiean%nce a week to

once aac{qﬁ{l\th?lcs ahegd ﬁ)TlalAnsfuﬁé(gs?t%h é“'ﬁrj%@% & 1r§toﬁf'"1}o}ms o H24&e) sol vat e

of as a conp or mu etermned as a proportlon of
t he ef flémtﬂmeutxeam»mplenfs 1hctieda:mmpoumzlcmfe ihgredieh®, dynpRiistser. cheinidats ®mvi saged
t hat si n}%l ar B?ages woul ropriate for treatnent_ of the other

condi t | YA¥antelt sanhe o %imf?d‘c[‘ E@QﬂtsSbfth%é‘ftlvéd’@gre@é’ﬁt thiog eﬁﬂ*lﬁéses of the

resent ri
T B
human tsubilitpytast obr\upp&rramm eaohandhagd masadrﬂlmstrﬁt&nmfefoeé rfeldcoamﬁdmdmm t he

patient is a manmmal, and.in the npst preferred enbodi ment the patient is
human. Yse@rdsportinhbinavaidatility; MhijeRharpacshtionh 6 sipicnts @rerosipenly described

phar mcﬁ'b@ﬂl‘g‘iﬁ‘ér‘t @lcltnla&ixle}' it W@3ppreciated in the art that there is a relationship between the
properties of the pharmaceutical excipients and the dosage forms containing them.
[00199] Pharmaceutical excipients suitable for use as carriers or diluents are well
known in the art, and may be used in a variety of formulations. See, e.g., Remington's
Pharmaceutical Sciences, 18th Edition, A. R. Gennaro, Editor, Mack Publishing Company
(1990); Remington: The Science and Practice of Pharmacy, 20th Edition, A. R. Gennaro,
Editor, Lippincott Williams & Wilkins (2000); Handbook of Pharmaceutical Excipients, 3rd
Edition, A. H. Kibbe, Editor, American Pharmaceutical Association, and Pharmaceutical
Press (2000); and Handbook of Pharmaceutical Additives, compiled by Michael and Irene
Ash,Gower (1995), each of which is incorporated herein by reference for all purposes.
[00200] Oral solid dosage forms such as tablets will typically comprise one or more
pharmaceutical excipients, which may for example help impart satisfactory processing and
compression characteristics, or provide additional desirable physical characteristics to the

tablet. Such pharmaceutical excipients may be selected from diluents, binders, glidants,
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be adm ni stered, preferably as a pharmaceutically acceptabl e conposition
conprising an pharnmaceutical excipient, to a patient, as described herein.
Dependi ngwopansgone manner of i ntroduction, the conpounds peaysos1f46z nul at ed
in a variety of ways as di scussed bel ow. The concentration of

t herapeutically active compound in the fornul ati on may vary from about

0. 1- 100ubHHcanss, %/@G‘ie@tﬂmsrﬁ%loéggQﬁY%szrﬁébSFeiﬁélngd‘H’Frﬁi‘@Péﬁ’@ds,aY%%ﬁéO’b?th?rn

conbi n%BMBﬂitﬁ’-iréthd% Lieribic€atments, i.e., radiation, or other

chenot herapeuti ¢ agents such as the taxane class of agents that appear to
act on [60201¢t ubul Gorfigsitivhk Gor intradeheucaihBirie willcdeasll@koinppied soner ase |

i nhi bitors. Wepn used, other chenotherapeutic agents may be adm ni stered
bef or e, INtrALY WAL 1.5 st§FilesrolWiong ghsiRIp: ¢hemicats Bich a5 S4gto aMiNaFCIdSE pr esent

i nvent ie?é?:tr.olsﬁes %gﬁ%ﬁg% erfila/ cEerrd]ibg\fﬁ@&ic%hto s%%?ﬁ%%ﬁ@q%s%ﬂ&tﬁﬁ Rigeent

0
invention is cob-adm nistered w ne or nor chenot her apeutic
agent s.fludys are prepdied widi water for injectivadfP.t hat t he present conpounds are
adm nistered to a _patient such that the present cog%ounds as well as the

co- adnili0&%r ed 73uidipress/couoeLy FemmpRsapusiidise agnystpredinyepensiend in
the patth@?%iler?ce ‘%fi’écttircgGﬁﬁ&nﬁ%gﬁﬁgﬁﬁdﬁ%\g%&éﬁéﬁ%&é%%gg]cidpﬁé conpounds

are actually admnistered, 1nc

adm ni st r at iabtvohof (etgrdn dexgpesandd warsd (o0 $e.Ll, 6Ysdatrotdjer deasmatnd wakent i on
can be done in a variety of ways, including, but not limted to, orally,
subcut dh€oreb Jexiiostlrinparmaylspine %Omtwar(a1§§$ |>'y?-g-t5r‘yaﬁgcaé91%a| ly,

intraperito [, s i : gi lye st eGtal |y,
or 1 ntr aocul SsHe e S nosy i AR TERAL, ¢ B8 S A B et of
wounds Safdr 8.67% asspadtively; t he conmpound or conposition may be directly
applied as a sol.ut iﬁ;n or spr ai/.o [00198] Pharmaceutical dosage forns

i ncl ude a cowyBeEMshlakiesd2-14%r a pharmaceutical |y acceptable salt or

sol vate therg£of.., @(Mn o W%%rﬂhﬁBfW%gg,tliO%l excipients. As is known in

the art, pharmaceut’i cal extipients are secondary ingredients which function
t o enabl e ordeettha @ en NS ddgel 6%eryn DE/W edr. fopr nmedicine in a variety of

dosage forns, (e.g.; oral forns such as tablets, capsules, and |iquids;
t opi cal forrﬁexgﬁﬁﬂ{g%oﬁfe%\w e-Loptha i c, and otic forms; suppositories;

i nj ect abl es; 4 L oS ndsBh¥ind ﬁﬁ(gﬁdegéf'%, § DB dekfdse anldtPIIBOEILER! excipients
include inert or inactive ingredights, synergists or chem cals that

subst ant i vellyctated Ringetls EHaromaring) mpdiNaCh 816%& KE@ld1.83%f Cadle 0df4é;ve i ngredi ent.
For exanple, pharmaceutical excipients may function to inprove flow
char act eri stlp¢dte O¥8Bduct unifornity,

mannitol e.g., 5%, optionally in combination with dextrose e.g., 10% or NaCl e.g., 15
or 20%;

multiple electrolyte solutions with varying combinations of electrolytes, dextrose,
fructose , invert sugar Ringer's e.g., NaCl 0.86%, KCI 0.03%, CaCl; 0.033%,;

sodium bicarbonate e.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
as known in the art.
[00203] 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
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stability, taste, or appearance, to ease handling and adm ni stration of
dose, for convenience of wuse, or to control bioavailability. Wile

phar maceuwonaalosseei pi ents are commonly descri bed as bei n@CTNE03/1182
inactive, it is appreciated in the art that there is a relationship between
the properties of the pharnaceutical excipients and the dosage forns

cont ai il Qcaﬁéﬁﬂnﬂewmsgmtmﬁémw&@éng@a%a@&ewpmémmhc@umsawpéni S use as

car _rl er ﬁfigﬂlon %esref?irlgc%g&latediﬁg%\@ nQe ZtiShl e&h lhdl d(ljla %élc?tlog%i%grglcp eﬁ ces,

varlety ormu enln

18t h Edipt¢ifitally’and RadiGInpldy hdidatbdtie be 1M%rd?¢lblby &mr&@e@l@mﬁythoﬁ%ﬁl@)}/
Renlngton The Science and Practice of Pharnmacy, 20th Edition, A

Gennar o€t foeli t or, Li ppi ncott Wlliams & WIlkins (2000); Handbook of

Phar maceuti cal Excipients, 3rd Edition, A H Kibbe, Editor, Anerican

Phar maceuti cal Associ ation, and Pharmaceutical Press (2000); and Handbook
of Pharnmaceutical Additives, conpiled by Mchael and Irene Ash, Gower
(1995), each of which is incorporated herein by reference for all purposes.
[00200] Oral solid dosage forns such as tablets will typically conprise one
or nore pharnmaceutical excipients, which may for exanple help inpart

sati sfactory processing and conpression characteristics, or provide
addi ti onal desirable physical characteristics to the tablet. Such
pharmaceutical excipients may be selected fromdiluents, binders, glidants,
73 WO 03/088903 PCT/ US03/11432 lubricants, disintegrants, colors, flavors,
sweet eni ng agents, polyners, waxes or other solubility-retarding
materials. [002011 Conpositions for intravenous admnistration wll
generally conprise intravenous fluids, i.e., sterile solutions of sinple
chem cal s such as sugars, am no acids or electrolytes, which can be easily
carried by the circulatory systemand assim |l ated. Such fluids are
prepared with water for injection USP. [002021 Fl uids used commonly for
intravenous (IV) use are disclosed in Rem ngton, the Science and Practice
of Pharmacy [full citation previously provided], and include: alcohol
(e.g., in dextrose and water ("DIW) [e.g., 5% dextrose] or dextrose and
water J[e.g., 5% dextrose] in nornmal saline solution ("NSS"); e.g. 5%

al cohol); synthetic am no acid such as Am nosyn, FreAm ne, Travasol, e.g.,
3.5 o0r 7; 85; 3.5 5.5 0r 85 %respectively; amonium chloride e.g.,
2.14% dextran 40, in NSS e.g., 10%or in D5/We.g., 10%
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dextran 70, in NSS e.g., 6%or in D5/We.g., 6% dextrose (glucose, D5/W
e.g., 2.5-50% dextrose and sodiumchloride e.g., 5-20% dextrose and

0. 22- 0. 9%HNaGI0gs90s act ated Ringer's (Hartmann's) e.g., NaCpCa/ew/1Ke: 0. 03%
CaCl2 0.02% lactate 0.3% mannitol e. g , 5% optionally in conbination

W th dextrose e.g., 10% or Nad e% or 20% nmultiple electrolyte
solutions with varying conbination Xéﬂ"@ﬁ&ctrolytes dextrose, fructose,
invert sugar Ringer's e.g., NaCl 0.86% KO 0.03% Cad 2 0.033% sodium

bi carbonate e.g., 5% sodiumchloride e.g., 0.45, 0.9, 3, or 5% sodium

| act at €08204#], 1/ 6AlVknlgnldoustselviehis weat purchased fmjrestdrion Cﬁhmiqal—lCofnpam;chn fl uids

may var ng.w | | pcaII be f 3.5 to 8 such t art.
00203 kel piniyT REep e sl bl 0 Snisus P ouaelrBes il sibirer of
usi ng thAtcRRAYEHIHaRRS. hﬁ@bﬂoﬂy QRLd QRforRed Wehs Wakith&/B& ﬁfu%iéa ztﬂwelbqgt
nmodes contenpl ated for carrying out various aspects of the invention. It

is undenbf@twlqnﬁémclqshég@cgwmrmfwlanhe motevialp fmar the atray wak petfornieel withue scope
of thi nventd o ther are prese or_illustr ve purposes. All
7 VD QSPBEa0NTR P ABs s 3 SERNE B 6 HRSERERAUOBLY not |1 m ted 1o
patents and patent appl ications, cited in this specification are herein

i ncorporated by reference as if each individual publication were

speci filbaimplealnd individually indicated to be incorporated by reference
herein as Htl %ul I set forth. 75 WD 03/088903 PCT/ US03/11432 EXAWPLES
[ 002041 YRjthes BAQUNIS| vents were purchased from Al drich Chemical Conpany
in SureSeal (r) containers. Reagents were added and aqueous extractions
performed with single or multichannel pipettors. Filtrations were
performed using Wiat man/ Polyfiltronics 24 well, 10 nL filtration bl ocks.
Evaporation of volatile omthe array was perfornmed with a

l /©\ I
cl OH ¢
TEA, CH,Cl,
1 ~100%
o)
oA

o NHBOC
AlCl3 (neat), (D-BOC-Valine)
140 deg, 30 min O HBTU, TEA, CH,CI,

a0 cl OH . O
b . 75% 6 NHBOC

K,CO3(2.0eq), TFA:H0

DMF, 140 deg, 30 min
10%
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Labconco Vortex-Evaporator or by sweeping with a 4 x 6 nitrogen nmanifold.
Exanple 1 Synthesis of Conmpounds O/ I O C 2\ C O\ C OHTEA CH2Cl 2
3 -100% OvOoH®0889@ NHBOC / AICI 3 (neat), O (D BOC-Vali nepcTiusn3/Q43140 deg,
30 min HBTU, TEA, CH2CI2 -r40% Cl OH 75/ 4 6 NHBOC K2CO3(2.Ceq), O TFA:
H20 O DMF, 140 deg, 30 min 10%Cl OC O 7 NHBOC 8 NH2 76 WO 03/088903
thMe, 110 C Na(QAc)3BH, CH2Cy2 CI O

PCT/uso:glgész O-H\ pO 9/ POCI3
Cl 0 HN &&@\

H

9

POCl,,

PhMe, 110 C O |
cl o)
HN N
—
© j< Nj<
11

Na(OAC)3BH, CH2C|2

10

a) 3-Phenyl-propionic acid 3-chloro-phenyl ester

[00205] To a solution of 3-chlorophenol (1, 50.1 g, 0.3 mol), triethylamine (TEA, 85
mL), and CH,ClI, (500 mL) at 23°C was added hydrocinnamoy! chloride (2, 31 mL, 0.3 mol)
over 5 minutes. After 30 minutes, the reaction mixture was concentrated in vacuo. The crude
slurry was then dissolved in 10:1 hexanes:EtOAc (300 mL) and washed with | N NaOH (100
mL) and brine (100 mL). The organic layer was dried (MgSOys) and filtered through a plug of
silica gel (10:1 hexanes:EtOAc rinse). The eluent was concentrated to afford 78 g of a slightly

yellow oil, which was used without any further purification.

b) 1-(4-Chloro-2-hydroxy-phenyl)-3-phenyl-propan-1-one

[00206] AICl; (52 g, 0.39 mol) was added slowly over 15 minutes to ester 3 (78 g, 0.3
mol) at 140°C. After an additional 15 minutes gas evolution ceased and the reaction mixture
was poured into a 1L beaker and allowed to cool to RT. The resulting solid was dissolved in
CH,Cl; (100 mL) and slowly quenched with 1 N HCI (200 mL). This mixture was diluted
with EtOAc (600 mL) and the layers were separated. The organic layer was washed with
brine (100 mL), dried (MgSOQ,), filtered, and concentrated. The crude oil was dissolved in
20:1 hexanes:EtOAc (500 mL) and flushed through a plug of silica gel (100% hexanes; 20:1
hexanes:EtOAc rinse). The filtrate was concentrated to provide a slightly brown oil, which
was purified by flash column chromatography (50:1 hexanes:EtOAc; 40:1 hexanes:EtOAc;
30:1 hexanes:EtOAc; 20:1 hexanes:EtOAc) to yield 31.2 g (40%) of 4 as a white solid.

c) 2-tert-Butoxycarbonylamino-3-methyl-butyric acid 5-chloro-2-(3-phenyl-propionyl)-

phenyl ester
[00207] A solution of phenol 4 (23.18g, 8§9.1 mmol), BOC-D-Valine (5, 21.29 g, 98.05
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10 - 11 a) 3-Phenyl-propionic acid 3-chloro-phenyl ester [00205] To a
sol ution of 3-chlorophenol (1, 50.1 g, 0.3 nol), triethylamne (TEA 85
m.), and WwBeLgs90H00 nL) at 23C was added hydroci nnanoyl ekirarsesie462, 31
m., 0.3 nol) over 5 mnutes. After 30 mnutes, the reaction mxture was
concentrated in vacuo. The crude sl urrﬁ was then dissolved in 10:1

hexanesmEPOAHB(Téb@‘Orﬁ?)gaéﬁa mipdhddEAIhmb, 36 Namal) asCHfLl (Byddnb) e (100

i1 ca e AT Ko RRroA R M s e S ERRE Sl Bl
af ford waknhed Q/flth%aﬁlhit&h méousyerL@wz@a 100 Mh & e (ty@@ﬁhm}w TH&%Earﬁ@}élyéﬂ” t her
purification. | or o- 2- hydr oxy- phenyl ) -3 -phenyl - pr opan- -one

[ oozoe]wem dried ((@@Q}) fotemi paed Jongensrageid ddie sdsoliing repidsre W purifiigd &3 fiash est er 3

(78 g, 3 I ition tes vol ution
ceased Cﬁ#ﬂ“’?ﬁ% h@gog?pi’ﬁ%m@h?@neﬂ%%%ﬁaé@}\f gbi eﬁwgﬁog SI owed to
cool tQ1e%nes-ﬁi©/¥'ce§®”1tHeﬁé}le§(Elt(DﬂcV\ﬁﬁl Hea504: MRS d)Ro yietd®312 o (§99) btd and
slowy quenched with 1 (200 nL). This mxtufe was (% luted wth Et OAc
(600 myellandil he | ayers vvere separated. The organic |ayer was washed with
brine (100 m.), dried (MgSH), filtered, and concentrated. The crude oil
was dissolved in 20:1 hexanes: Et OAc (500 m.) and flushed through a plug of

silica gel d[lQ@-/Iééi'ﬁiilaT'-@ﬁlorozﬂ)—oio -4pEXabRSH BLYPAS- rﬁdtl@ﬂ%opyﬁj@aﬂgéﬁk raa;detewas

concentrated to provide a slightly brown oil, was purified by flash
col urm teitylgster ogr aphy (50 1 hexanes: Et OAc; 40: 1 hexanes Et OAc; 30:1

e, M RN TS0 L s it

5- chl orong- G814 H{LE;WAS p‘PJcQ@'irRGX'lXO%PQi‘PBXth @&k%o hﬁQ@%?dre&tﬁﬂlrha&t&@“a& phenol
4 (23.18g, 89.1 rmol BOC-D- Val i ne (5, 7 WD 03/088903

PCT/ USOBkadd 2vithmidsD X30(]-13E1Jar(d4eamﬁé‘teg w1mcEt2®r(ﬁ)k )zoo m mﬂorgamc 2§6r wanl ), and
CH2C12 (155, m, | nt ai 2 f h . {. t

ans i 146 Rthiiee G0 PE bRt TsSho it ORc st al b rea ind e dubnca ( 2

X 100 nids AndheRby ThsK wgmmauoﬂﬁ@gr%rga(noq Heay&rs Et@ag) @ryiad 3@@@%%?

filtered, 'and concentrated. The resulting residue was purified b
col um ofWr omat ogr aphy (100% hexanes; 50: 1 hexanes: Et QAc; 40:1
hexanes: Et OAc; 30:1 hexanes: Et OAc; 20: 1 hexanes: Et OAc; 10: 1 hexanes: Et OAc)
to yield 35.7 g (87% of 6 as a yellowoil.

e) 2-(1-Amino-2-methyl-propyl)-3-benzyl-7-chloro-chromen-4-one
[00209] Chromenone 7 (1.8 g, 4.18 mmol) and TFA:H,0 (97.5:2.5, 30 mL) was

ash

maintained at 23°C for 1h. The reaction mixture was concentrated. The residue was
dissolved in EtOAc (100 mL) and washed with 1 N NaOH (25 mL) and brine (25 mL). The
organic layer was dried (MgSOQy), filtered, and concentrated to provide a colorless oil, which

was used without further purification.

f) N-{2-[1-(3-Benzyl-7-chloro-4-ox0-4H-chromen-2-yl)-2-methyl-propylamino]-1,1-
dimethyl-ethyl}-4-methyl-benzamide

[00210] Chromenor}e 8 (72 mg, 0.22 mmol), aldehyde 9 (65 mg, 0.32 mmol), Na(OAc)
sBH (184 mg, 0.87 mmol), and CH,Cl, (1 mL) was maintained at 23°C for 3 h. The reaction
mixture was diluted with EtOAc (20 mL) and washed with 1 N NaOH (5 mL) and brine (5
mL). The organic layer was dried (MgSQ,), filtered, and concentrated. The resulting residue
was purified by flash column chromatography (3:1 hexanes:EtOAc) to yield 80 mg (70%) of

10 as a white solid.
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d) [1-(3-Benzyl-7-chl oro-4-o0xo-4H chronen-2-yl)-2-net hyl - propyl]-carbamc
acid tert- butyl ester [00208] A m xture of ester 6 (35.55 g, 79.17 mmmol),
K2C03 (21wl 0g/osgebB. 4 nmol ), and DWF (264 nl) was pl aced PeTwsa3/1468L oi |
bath. After 30 mins, the reaction mxture was quenched with H2O (300 nL)
and extracted with Et20 (3 x 200 nL). The organic |ayer was washed wth
brine (100 nm.), dried (MgSH4), filtered, and concentrated. The resulting
resi du wa j fi i€ Adiasah g L,COE OBt O - (10 1 hexanes: Et OAC)
toyi ef‘ga 3 ?g%%_@%&x 3fﬂ13(§[he§flﬁleﬂ{?? 2T LANBRYinkid ot 1K ANGSh T
2-(1- Amrom&]&e}n’etdey%qmeopyl) 3 benzyl 7-chl oro-chr orren 4 one [00209]

Chr omen and TFA: H20 &97 5: 2.

it 268 e 23S Rpmenane FB0 DL SRmAD PO (dddilodnemalsbediPivisd!

residu o 25 nl)
and br ﬁlﬁ]\gﬁ?%q{%ﬁ_@f ItoI'ﬁfejO Uc':r'dgﬁéeﬁl)iggs é@g?%v\%%a?ggm\éﬁ%? E/g)ggd(bn %’LiNl er e%ét)lsand
conc;ant»{r&taaded .Afray| the réaction aittessva dilutadhivieEtOVRs (2058D) md habd fitht her
purification

N{2-[ 1 Wﬁ%ﬁi@ m}) ard biieg (40 9xo- The erpwisdayepwps yricd Adg)4). iWespdslaadi no] - 1, 1

ol )« Aol The fSTRL RY) R SCRINiNe b ik o1 S ATRBARERNG (T 1) 2%

CH2C12 (CHCmMecbﬂstdrjaelﬂtsmecﬁs%) o13C sk arwhidtehsolidhe reaction mxture vvas
diluted with EtOQAc (20 nlL) and washed with 1 N NaOH (5 nL) and brine (5
nm). The organic |ayer was dried (MJSO4), filtered, and concentrated. The
resul ti ihdue was purified by flash colum chromatography (3:1
hexanes: c)2 to yield 80 ng (7099 of 10 as a white solid. 78 WO

03/ 088 ¥yatisiy o fWVanpdwddd g) 3- Benzyl - 7-chl or o- 2- [

1- (4, 4-di net hyl - 2-p-tol yl -4, 5-di hydro-i m dazol - | -yl)-2-methyl- propyl ]
-chronen-4-one [002111 Chronenone 10 (80 ny, 0.15 mmol), POC13 (0.1 nm., 1.1
mol ), and PhiMe (1 nl) were heated to 110C. After 3.5hy._an additional
portion of POC13(®»1 nL, 1.1 mmvl) was added. After the reaction

m xture was dil ut W th c (20 nm.) and washed wot h N NaOH (10 nl)

and brine (10 RL).T The or ogvas dried filtered, and

concentr at ed._A esul ti ng resizdue was purifi ¢d col um

h ; I 11 wh

go[io(rjn.altc?g Na OAC Ol:li)ch290|y| el d 58 as a ite
NH, 13 HN<_~_NHBOC

p-MePhCOCI, DIEA,
CH,Cl,

TFA:H,0

a) Preparation of {3-[1-(3-Benzyl-7-chloro-4-0x0-4H-chromen-2-yl)-2-methyl-
propylamino]-propyl}-carbamic acid tert-butyl ester

[00212] Chromenone 8 (420 mg, 1.24 mmol), aldehyde 12 (280 mg, 1.6 mmol),
NaCN(OAc)3;BH (790 mg, 3.7 mmol), and CH,Cl; (4.1 mL) was maintained at 23°C for 3 h.
The reaction mixture was diluted with EtOAc (20 mL) and washed with 1 N NaOH (5 mL)
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Exanpl e 2 Synthesis of Conpounds 0 OHC', ~NHBOC O 12 CI O Na(OAc) 3BH,
CH2CI2 G \ Oz NH2 13 HN- NHBOC 8 O/ p-MePhCOCI, DIEA, O CHzC 2
TFA: H20 /wo@3/08893 Cl \ OO0 N_,,,, ,NHBOC C ON, _-,~NH2 12CTAIS0&)1432
Preparation of {3-[1-(3-Benzyl-7-chloro-4-o0xo-4H chronen-2-yl)-2-nethyl -
propyl am no] - propyl }-carbamc acid tert-butyl_ ester [00212] Chronenone 8
(420 ngndpripg (m%-)l}h%qra@ny e vay digsg (hﬁs%iéilm, yl}cl couseniratsse)'hSBH (790

, 3.7 : i i . K1 Th
fancti as iRl es BN EE pinted by dosfiebipfcrROBDRE (B nedbied PO \ Raar (s
m) 7l FTHt0BBY b3y BITHONB(7T5YHIZ 13 and viscowsoi 5 nmL). The organic | ayer

was dried (MgSO4), filtered, and concentrated. The resulting residue was
purified by flash colum chronmat ography (5:1 hexanes: Et QAc; 3:1

hexanes;,Et A 9 1 ' j aration
o (3 01 (4 O O B e BT A S il gl

(4- met h¢imdkylZepnk)yl pamim]]-ppopybl-tdrbamaic eidi tert-botytledter t - but yl ester [00213] To
a solution of chronengne 13 di i sgpr oyl et h?{l am ne (Dl EA,

(hi.S g, 2.6 nmmol),
1.8 nL)[00%34 crpd'@a potuttorypfichsgmensne |3 £1.4 gd&8pnme) yEiprriopleianingo. 7 ni,

5.22 .1 R Ler t i ] . it ed c (100
L) andinaankd Pk af SRGhL e ARt Re R R R SO, 2 20
m.) . Thamehgafies 2|5y, ahe Wwastidh miture (M SDdkd whthl Rtored ] oand) cancastiddavigd. The
resul ting residue was %urified bﬁ/flas,h col um ) )

saturated aqueous NaHCOj3 (2 x 20 mL) and brine (20 mL). The organic layer was dried

(MgSO,), filtered, and concentrated. The resulting residue was purified by flash column

chromatography (3:1 hexanes:EtOAc) to yield 1.43 g (89%) of 14 as a colorless oil.

c) Preparation of N-(3-Amino-propyl)-N-[1-(3-benzyl-7-chloro-4-oxo0-4H-chromen-2-
yl)-2-methyl-propyl]-4-methyl-benzamide

[00214] Chromenone 14 (1.43 g, 2.32 mmol) and TFA:H,0 (97.5:2.5, 30 mL) was
maintained at 23°C for 1h. The reaction mixture was concentrated. The residue was
dissolved in EtOAc (100 mL) and washed with 1 N NaOH (25 mL) and brine (25 mL). The
organic layer was dried (MgSO0.,), filtered, and concentrated to provide a white solid which

was deemed >95% pure by 'H NMR and LCMS analysis.

[00215] Using procedures analogous to those set forth above in Example 2, the

following compound was prepared.

Structure LRMS (MH) m/z

471.2
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chromat ography (3:1 hexanes:EtOAc) to yield 1.43 g (89% of 14 as a
colorless oil. c) Preparation of N-(3-Am no-propyl)-N|

1- ( 3- benzwlo-03/488%0®r 0- 4- 0X0- 4H chr onmen- 2- yl ) - 2- et hyl - pr opgiT]US03/11432

-4- et hyl - benzam de [00214] Chronenone 14 (1.43 g, 2.32 mmol) and TFA: H20
(97.5:2.5, 30 mL) was maintained at 23C for | h. The reaction m xture was
concentfxamiple 3The resi due was dissol ved in Et OAc (100 nm.) and washed with
1 N Na n@)?e%i )co qmt%%ne (25 nmL). The organic |ayer was dried (MSO),
filtered, and concentrated to provide a white solid which was deened >95%
pure by 'H NVR and LCMS anal ysis. [00215] Using procedures anal ogous to
those set forth above in Exanple 2, the follow ng conpound was prepared.
Structure LRMS (MH) mz | 471.2 oci ~ OTN, _,-,_,NH2 MO 80 WO 03/088903
PCT/ US03/ 11432 Exanpl eH3 Synt hesi gppfrueonpounds ¢H CDI, THF, Im Or.t.,
1h O NHBOC NHBOC 5 8 -D-lval ine 16 PhCH2CH2MyBr |i . |LHVDS (3.3 eq), THF,

-78C O Oii. O\ 0 17 ]WHBOC Cl Ctt,77hCl 18 F 19 K2C3, DMF O
NHBOC NHBOC
5 BOC-D-Valine 16
PhCH,CH,MgBr i. LHMDS (3.3 eq), THF, -78C O
0]
0 ii. 0
9
17 Cl O
19 NHBOC
K,CO3, DMF
r.t. 30 mins
[00216] Carbonyldiimidazole (9.14 g, 56.37 mmol) was added slowly to a r.t. solution

of BOC-D-Valine (5, 12.25 g, 56.37 mmol) and THF (185 mL). Afer 1 h, the solution was
washed with 50% aqueuous NaCl (200 mL), followed by brine (2 x 200 mL). The organic
layer was dried (MgSOQy), filtered, and concentrated to provide a white solid, which was used

without further purification.

[00217] (2-Bromoethyl)benzene (2.51 mL, 18.38 mmol), magnesium turnings (477 mg,
19.62 mmol), and THF (20 mL) were heated to 60°C for 1 hour, then allowed to cool to r.t. A
solution of 16 (2.0 g, 9.19 mmol) and THF (20 mL) was cooled to 0-5°C. The solution of the

phenethyl magnesium chloride was then added via syringe to the 0-5°C solution of the valine
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r.t. 30 rains Cl \ 20 NHBOC [00216] Carbonyl diim dazole (9.14 g, 56.37
nmol ) was added slowy to a r.t. solution of BOC-D-Valine (5, 12.25 g,

56. 37 mowD oanesodHF (185 nl). Afer 1 h, the solution was poadgisesiist h 50%
aqueuous Nad (200 niL), followed by brine (2 x 200 nL). The organic |ayer
was drled ( SO4) filtered, and concentrated to provide a white solid,

whi ch vigddazglegT wemmmturﬁmatsw&mtﬁmdlbylle@mabﬁhenpmztfwnct\zasspczmﬂ@wi/m benzene

(2.51 rQXCee:hBl 53§ mt%abtl(gg%%&gf}e trHa(lH{aH}%ﬁ 3{61 g (@8\%\161 dhcfug ?g% F@? c}ri m?qu THF

(20 nL) were "heated hour en aI

sol ut i onasafuedéhed 2vith Qtur&edgqlliﬁmk NHRQH(20HLY, 26d dilytedvagth@0hed 10®mD) Skhe The
solution of the phenet h%/ rragne5| um chl ori de was then added vi a syrl nge to
t he 0- Seyespweieiseprreied ppdthergHic lagar vah@wgb@np@:@%sb)s/%wmq Mdazol e.

The t erpgr ) FRIGOLE NP Bl 1o ST AP &1 AT 403 0Bl | ovied
el e D SR By et

excee reactron mx ure was nal n our. The

r eact I Qo luthiX EhibMato@Bphdl (ENC hexhnas: EFO Aatsur aéxadeBapod)so WaCL 1§ 204 17k) of and
diluted with Et CAc The |ayers were separated and the organic

100 ni)
| ayer ws WﬁéMWﬁW@QDH@Z%%l mL). The organic layer was dried (MySO4),
filtered, and concentrated. The resulting residue was purified by flash
col um chromat ography (10:1 hexanes: Et OAc; 5:1 hexanes: EtQAc) to yield 1.15

g (41%[00118]17. URMRADSW-NMBYQBE), 9r3znL (363 aqul{zmé?sla%i]de&kiwﬁ)ﬁy (ih sMinge t6HF, 9. 53
m, 3.3 e wv? was added slowy via syrln% to a - 78C solution of ketone

17 (882 MYC selugign piisetpne AT {2 m&@ HoamoDo fignthe cddision s campletedal ti ng

i ght orange utlon V4 f t, 4-chl or o- 2-
fl uor obrgsnuzlo F@h Porrad %W&%%‘%i_nqalg Ogaé ok é%or(@;rghn% Z‘n%h:}l%% 2t o be 1.20
g/ mL) mro@ag@d cmbgaw(ﬁeemo ALSY D Rgfol 8T ume@aéisan t$vé mQO%thL}va@d to an
orange col or and was nmaintained for 40 mns. The reaction solution was

quenchedded diopwiseiasysugaq Iﬁb@m@cm«mlutlo@mmn@}o arp@rdngh ¢aleremdwiash Et OAc (50

m). The | t q.Lh | h b
(50"t yPraini R ol Binko 2 Kt of P ute WEER e o Y Ehau R sl BRI ROl
The resgbhir Qarfdecﬁhﬁééﬁwm&(pmsl(iﬂ @ﬂ l’«Dheﬁéy%ﬁJ‘w &els ate&lamte@ ARMydr10: 1

hexanes Et yield 8 ga)mc of 19. L n12 442. 1 [ 00219]

A mi xt uras \msh@.@w(tm bmse g30 mLA ha(my@s@mz@ (MgSOz) erpdodnd, and DVF
\(/vas ;na)er?\é?%gg%dntﬁe resﬁjltlng resm{ue wa% rpu?’lgeﬂ)pﬁas ?un¥n Chroma o?g?ac y?fb.?m ution

hexanes:EtOAc) to yield 1.15 g (86%) of 19. LRMS (MH-HF) m/z 442.1.

[00219] A mixture of 19 (1.15 g, 2.49 mmol), K,COj; (420 mg, 3.04 mmol), and DMF
(12 mL) was maintained at r.t. for 30 mins. The yellow reaction solution was quenched with
brine (50 mL), and diluted with Et,O (50 mL). The layers were separated and the organic
layer was washed with brine (2 x 50 mL). The organic layer was dried (MgSOQy), filtered, and
concentrated. The resulting residue was purified by flash column chromatography (10:1
hexanes:EtOAc) to yield 20. LRMS (MH) m/z 442.1.

[00220] Using methods analogous to those described above in Examples 2 and 3, the

compounds shown below were prepared.

Ph

Ry 0
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brine (50 nm.), and diluted with Et20 (50 nL). The | ayers were separated and
the organic |ayer was washed with brine (2 x 50 nL). The organic |ayer was
dried (M)BOMB/sISt ered, and concentrated. The resul ti ngPCaFdiSdsIe14vas
purified by flash colum chromatography (10:1 hexanes: EtOAc) to yield 20.
LRVS (MH) mz 442.1. [00220] Using nethods anal ogous to those descri bed
above in Exanples 2 and 3, the conpounds shown bel ow were prepared Ol Ph

R7 O R 2 WP 371088903 PCT gSP3r 11432 —R7F R R o[er eUUr en y (RS d H
H 3/ 1 S B E2N-C ptol) - [F1 O HeN CH2) B SITePSEisY w57 4
H2N( CHZY1I3- MeQEH2C(O) - 3/1 df H2N(CH2) 3- p-Brighenyl- 3/1 d H2N( CH) 3-
p-toluoyl R ¢ H2N(CH2)3- p-tioluoyl S d -CHPCME2N=C(p-tal)- R C1
~ CH2 ONERIN=CY( p- t-@H)zCl\/EzNF—CHP HlBll F H2N( CHZ) 3- Bt ol uoyl 3/1 F H2N(CHR) 3-
Me OCHZ2EGO) Luvr;LN—L 3+ p-e—4—AHternati-ve—Methpds
for Pr \(.E)ar ati g :HZN‘ZC ounds égt%YBSI 088903 PCT/ USO03/ 11432 OH i .
Et el TEA, |9yRicH, H2CLZ2 ~NMe FEFEGIZMOBr T RHBoc 11 . HCT ANVE{OVE) 3%

Cl H,N(CH,)3- p-Br-phenyl- 3N

Cl H,N(CH,)s3- p-toluoyl R

Cl H,N(CH,)3- p-toluoyl S

Cl -CH,CMe,N=C(p-tol)- R

Cl -CH,CMe,N=C(p-tol)- S

F H H 3/1

F H,N(CH,);- p-toluoyl 3/1

F HzN(CH2)3- MGOCH2C(O)- 31

F -CH,CMeN=C(p-tol)- N

Example 4

Alternative Methods for Preparation of Compounds
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NHBoc O 5 BOC-D-Valine -100% 21 NHBoc 17 1. i. LHWDS, THE, - 78Cii. O O
Cl G \ O NHBoc CI F 18 NHBoc 17 2. K2CO3, DMF 20 91% (2 steps) [00221]
Et hyl chl owofoonssape (11.0 i, 115 nmol) was added over 1 mPamEsos/o14a2 0- 5C
solution of BOC-D-Valine (5, 25.0 g, 115 nmol ), triethylamne (16.0 niL, 115
mmol ), and THE (145 nL) under N2. The internal tenperature of the reaction

solution rose to 9C_ After 15 mns, a m xture of dlrrethylhyd | am ne
hydr ochl &t de (13. 4699 38Aml ) , el et hyl ani ne 32 0 pl ), and
THE (1 s ad§8&'dver 5 ninut es T e int&PR *@Mﬂ%’er aturle rose to

17C. Upon Ietl on, (% ﬂd@gfﬁi tRe 20 bath was renoved and the
reaction so |on e AR t 23C forNHBobour TheS¥®act i op—soluti on was

t hen comﬁ_b%ﬁg The ~¢gode resi due was dissolved in EtOQAc (2d0 nlL) and
washed with 1 N HJ (200 mL) and brin& (100 ml). The organi G INEPet  was
dried (MgS™), filtered, and concentrated to provide 30 g (- 170 00% of 21 as
a colorless oil, which was used without further purification. [002221

(2- Bronoet h enzene (38.0 nl, 273 mol ), nagnesi urnings (7.0 g, 289
mol ), and (500 rrLb’vaF‘@Srﬁ”iFedWCn a 1L round plot tlom f 1 ask equi pped
with a reflux] condenser’at 23C under a N2 at nos er. After -10 mins the
reaction m re begins to exotchermand t he_reaetN on m xture was al | owed

to progress|tojreflux with i Cﬁtent cool wilt h jJan ice/ H20 bat h.
After 1.59 he Gignar actlon was Ctonpl et® ayd the solution had
cooled to 23CNHB%csoI uti orgl K180 g, 82.7 nmml) mmebcEt 20 (200 nL) was

added via 1dannul a to the&,80¢ oid uti on of the pH@net hyl nagnesi um brom de.

The tenperature was 84 WO 03 '088903 PCT/ US03/ 11432
91% (2 steps)

[00221] Ethylchloroformate (11.0 mL, 115 mmol) was added over 1 minute to a 0-5°C
solution of BOC-D-Valine (8, 25.0 g, 115 mmol), triethylamine (16.0 mL, 115 mmol), and
THF (145 mL) under N,. The internal temperature of the reaction solution rose to 9°C. After
15 mins, a mixture of dimethylhydroxylamine hydrochloride (13.46 g, 138 mmol),
triethylamine (32.0 mL, 230 mmol), and THF (110 mL) was added over 5 minutes. The
internal temperature rose to 17°C. Upon completion of addition, the ice/H,0O bath was
removed and the reaction solution maintained at 23°C for 1 hour. The reaction solution was
then concentrated. The crude residue was dissolved in EtOAc¢ (200 mL) and washed with 1 N
HCI (200 mL) and brine (100 mL). The organic layer was dried (MgSQy), filtered, and
concentrated to provide 30 g (~100%) of 21 as a colorless oil, which was used without further

purification.

[00222] (2-Bromoethyl)benzene (38.0 mL, 273 mmol), magnesium turnings (7.0 g, 289
mmol), and Et;O (500 mL) were mixed in a 1L round-bottom flask equipped with a reflux
condenser at 23°C under a N, atmosphere. After ~10 mins the reaction mixture begins to
exotherm and the reaction mixture was allowed to progress to reflux with intermittent cooling
with an ice/H,O bath. After 1.5 hour, the Grignard reaction was complete and the solution
had cooled to 23°C. A solution of 21 (18.0 g, 82.7 mmol) and Et,0 (200 mL) was added via

cannula to the 20°C solution of the phenethylmagnesium bromide. The temperature was
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nonitored by internal thernoneter and was not allowed to exceed -30C. The
reaction mxture tenperature was nonitored by an internal thernoneter and
regul at edw201080@ with an ice/ H20 bath. After 1 h at 23@cTiUse3/n=arti on
m xture was quenched by pouring intol N HO (300 nmL.). The |layers were
separated and the or anlc | ayer mas washed with brine &éoo m.). The

or gani dnpiesed aiterpdl dhermogstsr jand was nat dlowed el exssad eA® Cat Bie. readtienr esul t i ng

R 0 L R L S s S
bi s(t riametdyl,Sitap. ) aferdeh 4123ROShe ka@ti&ﬂ miktdieFyasQhefbhetl by Podridiutdy/) N was
added slomﬁy over -3 mnutes via s e to a - 78C solution of ketone 17

(8.74 ¢lCbghe zn%m layprg WRHESSPRTee erorganie aver was washgdivath brinegdPt ur e
was mory, i? r]?lg %an ér% %rd?i%h ;SM(%?QT? ﬁfth n%rl:%ngeqiql]a{ed hé)lfes&lng g gﬁﬁewas

done at a'rate tien Yenperatare 1rom exceed ng - 54C,

After tiss ;addietllbryrﬂamwommh&trﬁatbgrephye(s 01theRgnes HtONICPI® yivkds e (H3ed)ngd at
-78C for_ 30 nmns. 4-chl or o- 2-f | uorobenzoyl chloride (18, 4.58 niL,
28. 62 ﬁﬁ%ﬂﬁuﬂ§§§ﬂﬁéﬁw@€ﬁ§PV@ZW% be 1.20 g/mL) was added drop-wise over ---1

mnute via syringe (tenperature rose from-78Cto -59C). The reaction
solution was maintained at - 78C for 30 mns. The reaction solution was

quenchgdoe3h 1 N.itihm (blQ@inethylsifhanlidy@HMDBet € MepaHaE o4l oarld 3 hequvgani c
| ayer was washed with brine (100 nL). The organic layer was_dried (MySO4),

filtereyas aded elowbepiter ad @einutehaia¥Ege fodg- 18 |S@l}1é10m§ ketemel 1M & Foest f urt her

purifi 0 (4.75 g,
54 54 oot Bk RREHE QB i) The RachiE AR e PR LA MO g YRy O

reacti Qﬂtema)t therBomakr,Gine Addieion by theadst wWasdonefat L@ s(fA0Rn1o)prévrdt faei ne (200
m.). The | ayers were separated and the organic |ayer was washed with brine

(2 x 2demﬁtt)aturerﬁemcﬁxg ing +xyer Afleithe pddibon waseompletkithe wpelting seirdon
COaCe I Byl of 27 b g0 K3y, e ABRGIORGBE A L SE s (ERE D)

was puril um C rona ogra exanes 0 yield
11.5 g 2842wl ) Zissire@ibdendity #0be BS0 g/nvml vvas aa@d-,d @rop iAoV nithdtedA?. 1.

Exanpl esyingeS (tgf\gptggt/ulgesr%gg f?}orlzr)lc—l;/Syg ?03 / 519]5(%;’ 2The ?c':\ellctlorll\l sc;utl}/gnw\gvg mallglfne%e}t
78°C for 30 mins. The reaction solution was quenched with 1 N HCI (100 mL). The layers
were separated and the organic layer was washed with brine (100 mL). The organic layer was
dried (MgSQy), filtered, and concentrated. The resulting residue was used without further

purification.

[00224] A mixture of the above crude product, K,CO3 (4.75 g, 34.34 mmol) and DMF
(100 mL) was maintained at 23°C for 30 mins. The reaction mixture was quenched by
addition of Et;O (200 mL) and brine (200 mL). The layers were separated and the organic
layer was washed with brine (2 x 200 mL). The organic layer was dried (MgSQ,), filtered,
and concentrated. The resulting residue absorbed onto silica gel (CH;Cl,) and was purified by
flash column chromatography (10:1 hexanes:EtOAc) to yield 11.5 g (91% for 2 steps) of 20
as a white solid. LRMS (MH) m/z 442.1.

Example 5
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i. LHWDS, THF, -78C 84%ii O NHBoc NHBoc BrCN NHBoc 21 22 23 24 (inpure)
60% CN I CN 1. i. LHWDS, THF, - 78C O O TFA C 56% C OC C C \ F 18
NHBoc NH2wD.0342808, DMF 67% 25 (i npure) 26 (pure) [002251 pigtuspb/magnesi um
chloride (82.5 nL, 3.0 Min THF, 247 mmol) was added over 5 mns to a 0-5C
solution of 21 (17.95 g, 69.0 mml) and THF (200 nlL) under an N%N

at nosphere. The reaction m xture tenperature was nonitored i nt er nal
thernoneter, and addition of the Gignard was done at a r sufficient to
prevent-QQe tenper ARVIA TgFr om exceedi ng 19C. Upon conplete addition the
cool i ng ! t hlwas th eggcti on i LAvRS mrre-7e@s mai ntaijned at 23C
for 2 hoursl The reacgfon mxture Was then quenched Wth & Cl (100 nl).
The | ayers MiBe separated and the 8F%4ni c | gyer masCMashed wida. bri ne (100
m.). The ogganic |ayer was dried (MpSQH4), fil te, ,¢nd concentrated to
provide 12.5 g (84% of 22 as a white solid (>95% pure by ' WP which
was used w thout further purification. [002261 $FVDS (128 ni, 1.0 Min
THF) was added via syringe over 3_nmin@tfes to a - 78C sol uti “Net one 22
(12.5 g, 158.HMDsImeF)- 78chd THF (200 The reaction solutio nper at ur e
was nonitdred by an internal th&rnpneter, antfAaddition of |fhel base was done
at a rate suffi®@ent to pregep he tenperature fromEx -58C. After
30 m nutes, ytion of & Qup- pr t ol uni t rfte (23, ; .9 nmol )
and THF (50 wassg added®over ©30Tseconds (tenperature rose §yom-78 to
-60C). TheCcooli Aig bath was |m;§g41p%’f$’ﬁy replaced by a ice/H20°bath and the
reacti on s&GePYh weE%mai ntai néd at -0C for 20 minutes. THé&U® eaction

sol uti on was quenched with I N HC1 (100 nL). The | ayers were separated and
t he

[00225] Methylmagnesium chloride (82.5 mL, 3.0 M in THF, 247 mmol) was added
over 5 mins to a 0-5°C solution of 21 (17.95 g, 69.0 mmol) and THF (200 mL) under an N,
atmosphere. The reaction mixture temperature was monitored by an internal thermometer,
and addition of the Grignard was done at a rate sufficient to prevent the temperature from
exceeding 19°C. Upon complete addition the cooling bath was removed and the reaction
mixture was maintained at 23°C for 2 hours. The reaction mixture was then quenched with 1
N HCI (100 mL). The layers were separated and the organic layer was washed with brine (100
mL). The organic layer was dried (MgSOQy), filtered, and concentrated to provide 12.5 g
(84%) of 22 as a white solid (>95% pure by 'H NMR), which was used without further

purification.

[00226] LHMDS (128 mL, 1.0 M in THF) was added via syringe over 3 minutes to a —
78°C solution of ketone 22 (12.5 g, 58.1 mmol) and THF (200 mL). The reaction solution
temperature was monitored by an internal thermometer, and addition of the base was done at
a rate sufficient to prevent the temperature from exceeding —-58°C. After 30 minutes, a
solution of a-bromo-m-tolunitrile (23, 12.5 g, 63.9 mmol) and THF (50 mL) was added over
30 seconds (temperature rose from —78 to —60°C). The cooling bath was immediately replaced
by a ice/H,O bath and the reaction solution was maintained at ~0°C for 20 minutes. The
reaction solution was quenched with 1 N HCI (100 mL). The layers were separated and the

organic layer was washed with brine (100 mL). The organic layer was dried (MgSOy),
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organi c | ayer was washed with brine (100 nL). The organic |ayer was dried
(MgS™4), 86 WD 03/088903 PCT/ US03/ 11432 filtered, and concentrated. The
resul ti ngwoasioskses was purified by flash colum chromat ographiso$/iQ3a
hexanes: Et OQAc) to yield 11.6 g (60% of 24. Inspection of the 1H NWR

reveal ed that 24 was only -80% pure, but no further purification was
per f or rﬁaltpred ml/sn(waztsh ewtmgzwdqe wasgpe iy byiflash geimn

ey TR Hapy {)@f’l‘n%exaﬁ%%i%w%ﬂ 1t S 2 vt sF B 6

nol ) amMRTdéEealédl@iam wasl6ifty F-8a%t u%‘b%@xhdlfdrﬁer% RIRaet WaspMesmdani tor ed by
an internal thernmometer, and addition of the base was done at a rate

suf fi cildMVSUMBBYRRD) mfe2llehper at ure from exceedi ng - 48C. After the
additi on was conplete the resulting solution was naintained at -78C for 30

m ns. Neat 4-chl oro-2-fluorobenzoyl chloride (18, 1.38 nL, 8.6 mmvl)
(assungdozEnsi ty Lithium®istiridsetlylsTs))antde @IMDSAT OIS EHF 28 8 YT @Qﬁequ-[g)e

reaction solution turned to an orange color and was mai nt ai ned
m ns. T addedslovly welsyringgrio \a,as78aﬁénl@he@|0ﬁ\kett¢n6124|\(2k86l g, @xommel))andTHEF | ayer s

d th th bri Th
or gant 30 agiar ThEBSte iR Lo BN vt RERE b b et P Eao T Fide 1 1 ng
resi duedaaonbTekk bask Wa9Ubnd difatri@suffididnt toL Agfevm the[t&%&%ﬂuréfrmn@xuéeem@f t he
above crude product, K2CO3 (1.43 g 10. 3 and DMF (43 nL) wa

¢

mai nt ai4%8d. A elzthﬁ:adcbtlomthmmpIWé @aleltlng)ﬁolwcm wa%mmﬁal@palemcﬁ&%l fw3add| tion

f Et20 (1 t d.th

or gani a1y ST 2SSt sPckige (08,0 BYBL LS oS BRGRT 2ol ep s
dried (QYISE¥y/mIl)iwdseiesh drapwise IREShEat Bb redtPonlsBRHibhititbed RSdigngbsor bed
onto silica gel (CHZC12) and was purified by flash colum chronmat ography

(5: 1 hevxinesd Fagiwintpipey fas|3@ ming. ghe 6:’4%Cfrtﬁohzlogtvqusl)lemhe<25v1th HN&b@lo(fZDon of

e AT NGRS ko, 8l SR P O L g AL 3o
Mol ) aganiERyERRas BedIMESD,), Fiterdd) aﬂ@&)ncé‘iﬁfa!@éda'l"ﬂ@%salttmg:%éﬁdérwe{smsea- he

reaction m xture was concentrated. The residue was dissolved in EtOAc (100
L) andvinlesit Setther phrificaoNaOH (25 nl) and brine (25 nl). The organic |ayer
was dried (MgSO4), filtered, and concentrated. The resulting residue was
purified by flash colum chromat ography (1:1 hexanes: Et OAc; 1:2

fo aggao?ﬁ?@; 1: A mik@aomae BbdWGludedrydiRt, K,EF 0193 £28084 imad Pand BVF (M)
V4 .
(43 mL) was maintained at 23°C for 1 hour. The reaction mixture was quenched by addition

of Et,O (100 mL) and brine (200 mL). The layers were separated and the organic layer was
washed with brine (2 x 200 mL). The organic layer was dried (MgSQ,), filtered, and
concentrated. The resulting residue absorbed onto silica gel (CH,Cl,) and was purified by
flash column chromatography (5:1 hexanes:EtOAc) to yield 2.7 g (67% for 2 steps) of 25.
Inspection of the "H NMR revealed that 25 was only ~80% pure, but no further purification
was performed. LRMS (MH) m/z 467.1.

[00229] Chromenone 25 (2.71 g, 5.80 mmol) and TFA:H,0 (97.5:2.5, 25 mL) was
maintained at 23°C for 1h. The reaction mixture was concentrated. The residue was
dissolved in EtOAc (100 mL) and washed with 1 N NaOH (25 mL) and brine (25 mL). The
organic layer was dried (MgSQy), filtered, and concentrated. The resulting residue was
purified by flash column chromatography (1:1 hexanes:EtOAc; 1:2 hexanes:EtOAc; 1:4
hexanes:EtOAc) to yield 1.20 g (56%) of 26. LRMS (MH) m/z 367.1.
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87 WD 03/088903 PCT/ US03/ 11432 Exanmple 6 i. LHVMDS, THF, -78C 0 |1 O K2CGB,
DM ii. OOC FI1 Or.t. 1 h F ONHBoc F NHBoc 60% NHBoc F F 68% 28 29 17
27 [ 00230yoLastorgoasn bi s(trimethyl silyl)am de (LHVDS, 1.0 MPCT/UR6B/11428.5 ni,
3.3 equiv) was added slowy via syringe to a - 78C solution of ketone 17
(2.18 g, 7.14 mol) and THF (20 mL). The reaction solution tenperature was
nonitored by an internal thernoneter, and addition of the base was done at
a rat eﬁ*gnfloé]l%%ent to prevent the tenperature from exceeding - 50C. After
the additl was conplete the resulting solution was nmaintained at -78C for
30 mns. Neat 2,4-difluorobenzoyl chloride (27, 1.05 nlL, 8.57 mml) was
added dropwi se via syringe. The reaction solution turned to an orange
color and was nmintained for 30 mns. The reaction solution was quenched
with 1 N (20 nmL). The |l ayers were arated and the organis_|ayer was
washed w bri ne %0 n.) . The organig yer was dried (MjSOH4 jiltered,
and concenfr at ed: “""Mv& T4 i ng resi was pwdofiﬁg by fl ad | um
| ! A

chromat o phy (40:1 xanes: Et QA i (684 )
| nspect | f the 1H N reveal ¢ was it pply - 859 byt no
further puyrificati scper f of med ct031 A m xture fof 28 Q2. Y169, 4.9

mol ), K200tPog 812, 86 nmml ), ahd DWMBoc (24 #0% was mmi nt ai Me@oat 23C
for 1 houriz The reacjj on M%ture wa8 quenched with brine (%0 nL), and
diluted with Et20 (50 nL). The |l ayers were separated and the organic | ayer
was washed with brine (2 x 50 nL). The organic |ayer was dried (MSH),
filtered, and concentrated. The resulting residue was purified by flash
col um chromat ography (10:1 hexanes:EtOAc) to yield 1.25 g (60% of 29.

#El\E/S ( I\{l;i’»Bzcm‘] Z 426, ithinPrRdRintiy §6/1)WRi &3 $83D831 B iMVPRP! 14434, 313 eduiv)L HVDS,

was added slowly via syringe to a — 78°C solution of ketone 17 (2.18 g, 7.14 mmol) and THF

(20 mL). The reaction solution temperature was monitored by an internal thermometer, and

addition of the base was done at a rate sufficient to prevent the temperature from exceeding —

50°C. After the addition was complete the resulting solution was maintained at ~78°C for 30

mins. Neat 2,4-difluorobenzoyl chloride (27, 1.05 mL, 8.57 mmol) was added dropwise via

syringe. The reaction solution turned to an orange color and was maintained for 30 mins.

The reaction solution was quenched with 1 N HCI (20 mL). The layers were separated and the
organic layer was washed with brine (20 mL). The organic layer was dried (MgSOy,), filtered,

and concentrated. The resulting residue was purified by flash column chromatography (10:1

hexanes:EtOAc) to yield 2.16 g (68%) of 28. Inspection of the 'H NMR revealed that 28 was

only ~85% pure, but no further purification was performed.

[00231] A mixture of 28 (2.16 g, 4.9 mmol), K,CO; (812 mg, 5.86 mmol), and DMF
(24 mL) was maintained at 23°C for 1 hour. The reaction mixture was quenched with brine
(50 mL), and diluted with Et,O (50 mL). The layers were separated and the organic layer was
washed with brine (2 x 50 mL). The organic layer was dried (MgSOQy), filtered, and
concentrated. The resulting residue was purified by flash column chromatography (10:1

hexanes:EtOAc) to yield 1.25 g (60%) of 29. LRMS (MH) m/z 426.2.

Example 7
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ii. p OO/ C NC\ I O NHBoc NC\ F 30 NHBoc 17 2. K2CO3, DWF 31 80% (2
steps) [002321 Lithium bis(trinmethylsilyl)amde (LHWDS, 1.0 Min THF, 47
m., 3.3 ewoiospsswms added slowy via syringe to a - 78C s@lcatisosrimB2 ket one
17 (4.37 g, 14.31 mol) and THF (55 nL). The reaction solution tenperature
was nonitored by an internal thernoneter, and addition of the base was
done at a rate sufficient to prevent the tenperature from exceeding -50C
After the addition was conplete the resulting solution was naintained at -
78C for 30 mns. A solution of 4-cyano-2-fluorobenzoyl chloride (30, 1.38

) and THF (5 nL) was added rapidly v yringe (tenperature

} to -50C)... OHDS,Tetkct78n sol ution tur to a dark red col or
and was maifhtai ned for 30 mins. The reaction sdPutifon was quenched with 1

) elorgani ¢ | ayer was washed
with bringe (20 nmL). The organi g | ayer was d .
concent@ated ~The resul ti esidue was yge
0

filtered, and
drt her purification.
[ 002331 A
and DMF

Mre of th cragde product, KZCCB 8040 g, 17.17 nmol )
( nt ai neg at 23C of 1 hour. TIL\ule Feaction m xture was
gquenched by7add|t| on Gf KoUSs QW’(ZOO m.) and bring (200 nL). The | ayers were
separated and the organic Ia%@( \WR3s) washed with brine (2 x 200 nL). The

organic layer was dried (MySOH4), flltered and concentrated. The resulting
resi due was purified by flash col umm chromat ography (10:1 hexanes: Et OAc)

o %I?,/e ldggg?iispcw %?f) %isié‘éne“?ﬁffl W%“f&%ﬁ%&%”ﬁﬁfzgﬁmﬁé? qg"?')% 3|3/e?)90

94% N \MhsMdded slowly via syringe to a — 78°C solution of ketone 17 (4.37 g, 14.31 mmol) and

THF (55 mL). The reaction solution temperature was monitored by an internal thermometer,
and addition of the base was done at a rate sufficient to prevent the temperature from
exceeding —50°C. After the addition was complete the resulting solution was maintained at —
78°C for 30 mins. A solution of 4-cyano-2-fluorobenzoyl chloride (30, 1.38 mL, 8.6 mmol )
and THF (5 mL) was added rapidly via syringe (temperature rose from —78 to —50°C). The
reaction solution turned to a dark red color and was maintained for 30 mins. The reaction
solution was quenched with 1 N HCI (20 mL). The layers were separated and the organic
layer was washed with brine (20 mL). The organic layer was dried (MgSQ,), filtered, and
concentrated. The resulting residue was used without further purification.

[00233] A mixture of the above crude product, K;CO5 (2.40 g, 17.17 mmol) and DMF
(70 mL) was maintained at 23°C of 1 hour. The reaction mixture was quenched by addition of
Et,0 (200 mL) and brine (200 mL). The layers were separated and the organic layer was
washed with brine (2 x 200 mL). The organic layer was dried (MgSQy,), filtered, and
concentrated. The resulting residue was purified by flash column chromatography (10:1

hexanes:EtOAc) to yield 4.95 g (80% for 2 steps) of 31. LRMS (MH) m/z 433.2.

Example 8

89



32 33 [00234] 7-Fl uoro-Chronenone 32 (96 ng, 0.19 mmol) was dissolved in

0.5 M sodium nethoxide in nethanol (10 nL) and heated to 70C. The

t enper at uwe osassInai nt ai ned at 70C for 12 hours and then ®qalEsd3/i@3z oom

tenperature. The sol vent was renoved under reduced pressure. To the

remai ni ng resi due was added Et QAc (20 nlL) and water 0 nmL). The |ayers

wer e separated 3 he aqueous phase was extracted addi tional EtQAc (3

x 15 nl). The organhi c phases were conbi ned, vvashe(sl W brine (25 nL) and

dried (Na2so4® Concentrati &eOHiNg@¥ao gave an a prphous white solid which
i f e 4 (20 DCM MeOH) to provide

b/ MOH O F\ OO

j::e O ¢ 34 29 [OOZSQ%WCOWOUWGDZQ 603 .43 nmmol ) was

di ssol ved i a 8ol ution of 0.5"M’sodium net h\de Nr_nethanol (40 ni).

The m'xtm—@s—ﬁe ed to reflux for 3 hours‘(‘@ﬁf‘(\l C-M5 indicated no

starting materi alN t). Then the solvent was evapordfed. The residue was

di ssolved in dichloromethane (200 nL) and water (200 nlL) was added, in

whi ch pH of the2m xed sol uti on was 90 WO 03/ 0889033PCT/ US03/ 11432 adj ust ed

to 9 by adding 2N HCl solution. The collected organic |ayers were dried by

sodiumsul fate. After evaporation of solvents, the final conpound 34 (580

ng, 929 dried D |

e a2 1({22%% A gg&mgﬁfghl MAGHHR :is\lﬁz%rm%%ggﬁmﬁdﬂ Wi o1 NaFh €5 M sbdium
methoxide in methanol (10 mL) and heated to 70°C. The temperature was maintained at 70°C

for 12 hours and then cooled to room temperature. The solvent was removed under reduced
pressure. To the remaining residue was added EtOAc (20 mL) and water (20 mL). The
layers were separated and the aqueous phase was extracted with additional EtOAc (3 x 15
mL). The organic phases were combined, washed with brine (25 mL) and dried (Na;SOy).
Concentration in vacuo gave an amorphous white solid which was purified using flash
column chromatography (20:1 DCM:MeOH) to provide 92 mg (94%) of 33. LRMS (MH)
m/z 509.3.

Example 9

NaOMe/MeOH

NHBoc NHBoc

34
29

[00235] Compound 29 (608 mg, 1.43 mmol) was dissolved into a solution of 0.5 M sodium
methoxide in methanol (40 mL). The mixture was heated to reflux for 3 hours (or until LC-MS
indicated no starting material left). Then the solvent was evaporated. The residue was dissolved in

dichloromethane (200 mL) and water (200 mL) was added, in which pH of the mixed solution was
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32 Pd(PPh3)4, O9 norpholine, MeCN HO O 81% N N 36 [002361 To a
solution of 32 (56 ng, 0.11 mmol) in DMF (5 nL) was added NaH (5 ng of 60%
di sper si owoioa/ogsoneral oil, 0.15 nmmol). The resulting sol utiCaruSessi4stirred
at 45C for 5 mns., then allyl alcohol was added (10 L, 0.15 nmol) via

pi pette. The resulting solution was stirred at 45C for 12 hours and then
cool ed ABstedion Derpas g&“m‘fé solphiqnaghe aghectadioragnig lavgrstsre dried bygopliuetulfatsdded and
the | aykes Vi@t ER361 R the TR BHNRAYS4 BRASE, YBS) WxlFiariRe: vaidhh Et OAc (3 X
15 nmL). The organi c phases were conbi ned, washed with water (2 x 30 i)
and brine (2 x 30 nL), dried (Na2SO4) and concentrated under reduced
pressurg Lo %i @I d 35 as an anorphous solid, which was used w thout further
purifica’flo‘ﬁ (1 4 nmy, 92 %9. LRV (MH) mz 535.0. [002371 To a room
tenperature solution of 35 (54 ng, 0.10 mmol) and MeCN (5 nL) was added
nor pholine (44 L, 0.50 mol ), followed by Pd(PPh3)4 (5 ng, 10% . The 91 WO
03/ 088903 PCT/ US 11432 resulting solution was sti d for 5 mnutes and
der reduced pressure. The renai resi due was

purified by flgshs€ol um chr phy using stepw Iution (20:1
o 5o DigEBLogAnhy s’

(819 . i z 495. 2DMEx45phlh2hll Prep
3-Benz Rl Q 2-methyl -1-(2 p-tol y|.-4+58 g dazol -1-yl) -
propyl I chronéh- 4Yone a) 91% Klyi6

{2-11-(3- BI - ZNshl or 0- 4- ox0- 4H- chr onen- Z-H - propyl am no] - et hyl
}- carbam s_agi dV -butyl ester [00238] To a\sg uti}@_[y%of
2- (1-am no- 2- metr[n\{ll propyl ) - 3-benzyl - 7-chl oro-chronen-44 one (6.0 g, 18
mol ) and (3-oxo§thyl)carbarric acid tert-butyl estes (3.6 g, 23 Mol ) in

Pd(PPh3)g4, 0 O
morpholine, ,
MeCN
HO (@]
81% : N
\
N
36

[00236] To a solution of 32 (56 mg, 0.11 mmol) in DMF (5 mL) was added NaH (5 mg

of 60% dispersion in mineral oil, 0.15 mmol). The resulting solution was stirred at 45°C for 5
mins., then allyl alcohol was added (10 pL, 0.15 mmol) via pipette. The resulting solution
was stirred at 45°C for 12 hours and then cooled to room temperature. EtOAc (50 mL) and
water (15 mL) were added and the layers were separated. The aqueous phase was extracted
with EtOAc (3 x 15 mL). The organic phases were combined, washed with water (2 x 30
mL) and :brine (2 x 30 mL), dried (Na;SO4) and concentrated under reduced pressure to yield
35 as an amorphous solid, which was used without further purification (54 mg, 91%). LRMS
(MH) m/z 535.0.

[00237] To a room temperature solution of 35 (54 mg, 0.10 mmol) and MeCN (5 mL)
was added morpholine (44 pL, 0.50 mmol), followed by Pd(PPh;)4 (5 mg, 10%). The
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met hyl ene chloride (150 nL) was added sodi umtriacet oxyborohydride (7.4 g,
35 mmol). The reaction mxture was stirred at roomtenperature for 16
hours, atwetiBoksdwine it was diluted with 1 N sodi um hydr exirdsog/1&62 ni) and
stirred vigorously for 2 hours. The organic |ayer was washed with 1 N

sodi um hydr.oxi de (100 nL) and brine (100 nmlL), dried over = nagnesium
sul f at ESHNRE JIMERVasHigtd tahpmyinuesand tmgcoaa?the@du@yr el PEESWIsat ogr aphy

050% d.
ﬁ/S( Esﬁlj%m% @fﬁgﬁf@@g@g&_@ﬂﬂa@ﬁ cBhufrfeHe§h b eAbhd B&in kikh@isE QIRBHN
1- ( 2- An20d-RCRyMaoiH)d):12Dad1: MelOtHrto pyd vide34 loep 2y B6 4s amhbiirvehiehioDdesi4). one

[ 00239] é sol ution of

{2-T1-( W)W/Zcf‘f?ls@r 0- 4- 0x0- 4H chr onen- 2-yl ) - 2- net hyl -

propyl am no] -ethyl }-carbamc acid tert-butyl ester (5.7 g, 12 mmol) in 4:1
met hyl ene chloride/trifluoroacetic acid (250 nL) was nai ntained at room
tenperature for 1.5 hours, at which tine it was concentrated. The residue
was di ssol ved in nethylene chloride (200 nL.), washed with 10% sodi um

car bonaF¥mBYtl}r at ed sodi um bi carbonate, and brine, dried over magnesi um
sul f at g 4.6 (G402, 94 %0 i ): I5edy W t hout
sul fat ep EEF‘} AN gﬁ&?icyji*@} @T@_i B2 iRy 1 (1429 -Boty 194, 30 h il rdimhB5 015 )

[ 1- ( 3- Beropyl]-chreinkmdeond- 0X0- 4H chr onen- 2-yl) - 2- met hyl - propyl am no] -ethyl }-4

- t hyl md 002401 . T I d | ut
2- FF (32/@6{216”2 qagylg%flﬁeljol %Of?%taﬁﬁ? ?w?e]s*b ﬁ %)@91%1' i) gﬂ/r@lgsb@éyl}

PCT/ US dPERBYT da&hl or o-chronen-4-one (4.1 g, 11 mmol) and
triethy agrf%ga? ? Pﬁ%y ) mmol) in methylene chloride (100 nL) was added a

soI ut i qi60238)-t ol u};d a @chhtmsn ofe2- (llaﬂur@,z ﬂnbthyhﬁpfo)pyl)FB bereyhy{chiveo-clitbakchde (20
The rgactlg 1@3@'?' nt ai ne 0.C for hours, at which t| it was

d| | ut ecPRi(P gt (Froxoey, St gmrqa&rﬁtegfotrw.eéwrwa@gwa%m MWAth 1 N
hyd mL d
hydr 39?%1%%9121: {Eﬁlgt‘r?clie(eﬁsﬁo gQdea)ddecF?Jd'rﬁrﬁttr?%et%Q%&gﬁ rﬁi@ feng@oqgh ) an

magnesi um sul fate con
r esi duel'wagaqisoninhixede s stirashat oo mah megataeor 14 Bewawomdmwme it was

f@ﬁhaie/ eexdgvr\}%;)l] }\i,god%lng %V%pgld% (E 50@ of gt?r?e@tzlllé(lrgus%? H)e%uh%%rs Th(eEo%?mcm e 503
tol yl A m xture
e

propyl arragmz]swet stmj/faﬁe- dndainbgritraei ZAwi rddd 2w mirified by flash Fhramdtoghaghphor us

oxychl ori de } 4
(0—50% ethyl acetate/hexanes) to give 5.7 g (67%) of the title compound. MS(ES+) m/e 485

[M+H]".

b) 2-[1-(2-Amino-ethylamino)-2-methyl-propyl]-3-benzyl-7-chloro-chromen-4-one

[00239] A solution of {2-[1-(3-benzyl-7-chloro-4-ox0-4 H-chromen-2-yl)-2-methyl-
propylamino]-ethyl}-carbamic acid tert-butyl ester (5.7 g, 12 mmol) in 4:1 methylene
chloride/trifluoroacetic acid (250 mL) was maintained at room temperature for 1.5 hours, at
which time it was concentrated. The residue was dissolved in methylene chloride (200 mL),
washed with 10% sodium carbonate, saturated sodium bicarbonate, and brine, dried over
magnesium sulfate, and concentrated. The residue (4.2 g, 91% yield) was used without futher

puification.

¢) N-{2-[1-(3-Benzyl-7-chloro-4-0x0-4 H-chromen-2-yl)-2-methyl-propylamino]-ethyl }-4-
methyl-benzamide

[00240] To a cooled (0°C) solution of 2-[1-(2-amino-ethylamino)-2-methyl-propyl]-3-
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m., 100 mmol) in toluene (60 n.) was heated at 85 C for 7 hours, then
heated at reflux for 1 hour. The reaction was concentrated and the

resi dual wobaspkssnzis oxychl ori de renoved by tol uene azeot ropdiso¥ine3z esi due
was diluted with ethyl acetate (1 00 nL) and washed with saturated sodi um

bi car bonat ed7( 100 m.) and brine (100 nL), dried over magnesiumsulfate, and
concentieaEdd -chipre-ghsamen- érﬁner(éélgdéb% mtrlﬁﬁhéhinbye £2-28%- ¢ hsneld Bgr aphy

0- >8% t | e
gomouza&ﬁ%}gﬁ@%% @SQ@?‘% ?ﬁﬂ?é@?%ﬁg&ﬁ’f tohygﬁglﬁéﬁg(%cgﬁ ulr Iglghoti ngll ogous
to t hosgetaglend aﬂbﬂruef(eoenm) I]FheEXaZtﬂﬁ]ah &8s Jnauaameeaﬁtou ar fot.2 Rdues, howhiewiting:
conpounds were ar ed: N RO R7 RL RO NH_qxgi 93 WD 03/088903

PCT) USOBa disgied wit d)ephzsmn@ 3Th¢~. isFERbINItion3EAS WbPR hydogen e Ph
glllg 2 !%C%/&gﬁ(- IQ Iﬁ')ﬁ/gat tefgég’df%@cgrb%nat%ﬁnﬂﬁb XRdDine Séjrﬁ'Li’d%i_eB i peronyl

over magnesium sulfate, and concentrated. The residue was purified by flash chromatography
(0—60% ethyl acetate/hexanes) to give 2.8 g (50%) of the title compound. MS(ES+) m/e 503
[M+H]".

d) 3-Benzyl-7-chloro-2-[2-methyl-1-(2-p-tolyl-4,5-dihydro-imidazol-1-yl)-propyl]-chromen-
4-one

[00241] A mixture of N-{2-[1-(3-benzyl-7-chloro-4-ox0-4 H-chromen-2-yl)-2-methyl-
propylamino]-ethyl} -4-methyl-benzamide (2.8 g, 5.5 mmol) and phosphorus oxychloride (9.4
mL, 100 mmol) in toluene (60 mL) was heated at 85 °C for 7 hours, then heated at reflux for
1 hour. The reaction was concentrated and the residual phosphorus oxychloride removed by
toluene azeotrope. The residue was diluted with ethyl acetate (100 mL) and washed with
saturated sodium bicarbonate (100 mL) and brine (100 mL), dried over magnesium sulfate,
and concentrated. The resultant residue was purified by flash chromatography (0—8%
methanol/methylene chloride) to give 1.4 g (50%) of the title compound. MS(ES+) m/e 485
[M+H]".

[00242] Following procedures analogous to those set forth herein in Examples 1, 3,

and/or 4, the following compounds were prepared:

0
Ry
R, 0
N
Q/ ’
N
R, R; Ry [M+H]*
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1.5 m\
N (3-H
Og. (
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Ph-
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no
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one fﬂﬂ?AQ]

F 3-F-4-Me-Ph 517 CH2 Exanple 12 Preparation of

2-[(R) -1-(4- Am nonet hyl

7-wblosnssvehr onen- 4- one a)
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1.5 mbl) (Na

chloro chr omen- 44
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tratCéd u
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nder vacuum
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a yell
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S ght

D- chr n- 4-
halim do-2-
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XQ- pr nnvl am nn\ 2- et th

ZFQF-Q[I\QQ-\ﬁh) am no] - 2- met hyl -Sggopyl
0

-propyl ]

3-henzyl - 7
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chl ord

(0.23 |nL
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DAL £ arma-n

dried (M
aphy 400 si
et her,
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hi t e; sol
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vux..uuul HQVC LhC L; LJI_e bUIIPUuIId
me 661.2 (Myphopp) N { 1-[(R
onen- 2-yl ) - 2- nethyF propyl]-2-p-t
alimde [002451 To

TU—oJg g,

lelsi7

0%

2-{(R)-1-[ Nt ol uoyl -
propyl } - 3- benzyl

g, 66.

to reflpeayidre320C oil
vacuum The renai ning residue was

8

-7-chl or o-

mvbl ) was added HOAc (15 ni).

bat

chronmen-4-one (0.88 g,

h) for 2.5 h,
taken up in EtOAc,

(3 phthallnldo 2- OX0- propyl ) am no] - 2- net hyl -
1.3 mvwbl) and NH4QAc (5. 13
The reaction was stirred and heated
cooled to RT and concentrated under
washed with water

bri ne, RirepachtioktyFQ4( Ry d4-cAapwnsaithyl-2-p-tdlyj-ieibizol-1-yl)-2-methyl-propyl]-3-

benzyl-7-chloro-chromen-4-one

a) 2-[(R)-1-(3-Phthalimido-2-0xo-propylamino)-2-methyl-propyl]-3-benzyl-7-chloro-

chromen-4-

[00243]

one

To 2-((R)-1-amino-2-methyl-propyl)-3-benzyl-7-chloro-chromen-4-one (0.5 g,
1.5 mMol) and K»CO3 (0.21 g, 1.5 mMol) in DMF (10 mL) was added N-(3-bromo-2-

oxopropyl)-phthalimide (0.45 g, 1.5 mMol) (Nair et al.; J. Org. Chem.; 40; 1975; 1745). The

reaction was stirred at RT for 3 h, concentrated under vacuum, taken up in EtOAc, washed

with water, brine, dried (NapSO4) and evaporated to give the title compound (0.88 g, 100%)

as a yellow solid: MS (ES) m/e 543.2 (M + H)™.

b) 2-{(R)-1-[N-Toluoyl-(3-phthalimido-2-oxo-propyl)amino]-2-methyl-propyl}-3-benzyl-7-

chloro-chromen-4-one

[00244]

To 2-[(R)-1-(3-phthalimido-2-oxo-propylamino)-2-methyl-propyl]-3-benzyl-7-

chloro-chromen-4-one (0.88 g, 1.5 mMol) in CH»Clp (10 mL) was added Et3N (0.23 mL, 1.6

mMol) and toluoyl chloride (0.21 mL, 1.6 mMol). The reaction was stirred at RT for 18 h,
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Purification by flash chromat ography on silica gel ( 50% Et OAc/ hexane)

followed by trituration wwth (1:2) Et20/ pet. ether, filtration and drying
under vacwoms@sssesthe title conpound (0.51 g, 61% as a tram/sobid321 H NVR
(400 MHz, CDC13) 8811(d J=86Hz I H), 789(2d, 2 H, 7.73 (2d, 2

H),753(d J = 1 H) , I&d J =8.0H, 2H,
36 ( d@ncepitiaged derzvaeaumatakersumlm%to@ H)’vlshe?l Vlekh J(hﬁ gl, yine girred (M%SOA): 1.5

, 4.01

Qnﬁfg:vgpq_ategl 0 ﬁ)ym':% ggn? ?ﬁtl(Oj} byl%ash clgoa)gm(ggaphg Opi)SﬂICQ gg]4(% ]cf%/o J =155

1 F@tOAQ:/}%iaﬁg foﬁowedﬁo)ﬁtrllt'gratlﬁq Wth th g@lCI{ Gittrationt afld ar}Hzg urﬁiemacuuwﬁ (ES)

ie

- [ ( ) glavéfheAm thl (R8Pp LIy asianslazelid Ivgl (ESZmpesdwyd (pr-ogyt ] - 3- benzyl -
-chloro- chronen-4-one [002461 To N-{
-[(
t hy

R) 1- (3- benzyl - 7- chl or 0- 4- oxo0- 3, 4 di hydr o- chronen- 2-yl) - 2-

ol R B B MR S B R 3o D & vy
The r eaafid£o]- w@@mgﬂlynrﬁﬂlaﬁ&mdﬂ for 72 h, filtered through a pad of

Cel i te(réa}o remove the insoluble precipitate, rinsed wwth EtOH and
eva or d082Ho drnye%s{(RPln[thpblaylr@rphﬁlyﬂmld@-ﬁ @q@rmﬂmlbgrla@]h%rnmﬂ%1 lica gel

as C R AR SR ChIB g R LI, ¥
Py v iy wdad PO 1fymbis T siepol v stk i beptedo sy b6y -

1.
PCT! USUR P25 tboqiéh T Sy corperiondh ey Jachm, B19%cibstnirk ianod6 (4. 1

H), Qale pdin ElOAcGwﬁsHeld W131 \Ivat;:r ®rlﬁ€) d@dd (MgSOﬁ) andvap@ratdyd;to diviBe§sES) ni e
12.2 (M + H +. [00247] Follow ng procedures anal ogous to those set forth
bove, Rurdichoon byvlagh cheamggogmaphy ewesiticpgad h aPVEIOB chexar) f@dldeed by H2N R7 R,
RO [ M+

1
5
a
I_tqi:cl-uration with (1:2) EtpO/ pet. ether, filtration and drying under vacuum gave the title

compound (0.51 g, 61%) as a tan solid: 1H NMR (400 MHz, CDCl3) 8 8.11 (d,J=8.6 Hz, 1

H), 7.89 (2d, 2 H), 7.73 (2d, 2 H), 7.53 (d, T = 1.8 Hz, 1 H), 7.52 (s, 1 H), 7.39 (d, ] = 8.0 Hz,
2 H), 7.36 (dd, 1 H), 7.32 (d, J = 8.0 Hz, 2 H), 7.14 (m, 3 H), 6.74 (d, ] = 1.5 Hz, 1 H), 6.72
(s, 1 H), 5.04 (d,J = 8.8 Hz, 1 H), 4.94 (s, 2 H), 4.01 (d, ] = 15.5 Hz, 1 H), 2.63 (m, 1-H),
2.46 (s, 3 H), 2.44 (d, J = 15.5 Hz, 1 H), 0.95 (d, J = 6.6 Hz, 3 H), 0.29 (d, ] = 6.7 Hz, 3 H);

MS (ES) m/e 642.0 (M + H)™.

d) 2-[(R)-1-(4-Aminomethyl-2-p-tolyl-imidazol-1-yl)-2-methyl-propyl]-3-benzyl-7-chloro-
chromen-4-one

[00246] To N-{1-[(R)-1-(3-benzyl-7-chloro-4-0x0-3,4-dihydro-chromen-2-yl)-2-
methyl-propyl]-2-p-tolyl-1H-imidazol-4-ylmethyl } -phthalimide (0.50 g, 0.78 mMol) in EtOH
(15 mL) was added hydrazine monohydrate (0.12 mL, 2.5 mMol). The reaction was stirred at
RT for 72 h, filtered through a pad of Celite® to remove the insoluble precipitate, rinsed with
EtOH and evaporated to dryness. Purification by flash chromatography on silica gel [5 - 10%
(5% NH4OH in MeOH)/CH7Cl,] gave the title compound (364 mg, 91%) as a white solid

foam: |H NMR (400 MHz, CDCl3) 5 8.14 (d, J = 8.6 Hz, 1 H), 7.63 (d, ) = 1.8 Hz, 1 H),
7.37 (m, 6 H), 7.15 (m, 3 H), 6.71 (d,J=1.7Hz, 1 H), 6.69 (s, 1 H), 5.00(d, J =109 Hz, 1
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F Ph-CH2- 4-Me-Ph 510 F Ph-CH2- 3-F-4-Me-Ph 528 CN Ph-CH2- 3-F-4-Me-Ph
535 A Ph-CH2- 3-F-4-Me-Ph 544 O 3-MeO Ph-CH2- 4-Me-Ph 556 d

3- MeO Ph-wBba3/088983 4- Me- Ph 574 CN Ph- CH2- 4- Me-Ph 517 C P8TANORIHEH?2-

4- Me-Ph 551 O 3-CN- Ph- CH2- 3F4|\/EPh569 F3I\/EOPhCHZ 4|\/EPh540

CN 3-MeQ Ph- CH2- 4-Me-Ph 547 CN 3- CN-Ph- CH2- 3-F-4
3- MeO- PR i -(dal 7 3oz prs 882 (& lsHm&%icHi’D %ﬂkﬂnﬁi\%w @%Qﬂ bH)\/\o

e TR 952 0P 0 AN g 5572

’hro n

met hyl 'MS Yy dys i3 ﬁhyﬂ H)’HH-l m dazol - 4-yl et hyI } - acet am de [00248] To
2-[(R) - 4-am nonet 2-p-tolyl-imdazol-1-yl)-2-nmethyl-propyl]-3-
benzyl - 7 chl oro- chrorren 4-one (0.17 g, 0.33 mwol) |n CH2C12 (5 nlL) was
added wi stirring, .pyridi uL, 0.33 A 63 ulL, 0.67
ol ) P § iy R e S dlofi s thos Set ot ABS cﬁﬁgglﬁﬁwased under
vacuumeodh@uh&eBiphGpafefsi due was triturated with (1:1) Et20/pet. ether,
filtered and dried under vacuumto give the title corrpound (163nmg, 89% as
a white solid: 1H NWVR (400 MHz, CDCl13) S 8.14 (d, J 8.6 Hz, | H, 7.59
(d, J = 1.8 Hz, 1 H), 7.43 (m 6 H, o/7.17 (m 3 H, 6.84 (br s, 1 H, 6.71
(d, J =2.2 Hz, 1 H, 6.69 (s .07 (d, J =10.9 Hz, 1 H, 4.50 (2d,
1 H, 4.43 (2d, 1 H, 4.07 (d Rl H, 2.66 (m 1 H), 2.51 (s,
3 H, 2.48(d,J:15.5 Hz, 3 H, 0.95 (d, J =6.6 Hz, 3
H, 0.34 (d, J =6.7 Hz, 3 H e 554.4 (M + H+. Exanple 14 0 O
socl Z
Ry
N
YRQ
\
HoN
R; Ry Ry [M+H]*
Ph-CH,- 4-Me-Ph 510
F Ph-CH,- 3-F-4-Me-Ph 528
CN Ph-CH,- 3-F-4-Me-Ph 535
Cl Ph-CH,- 3-F-4-Me-Ph 544
Cl 3-MeO-Ph-CH;- 4-Me-Ph 556
Cl 3-MeO-Ph-CH,- 3-F-4-Me-Ph 574
CN Ph-CH,- 4-Me-Ph 517
Cl 3-CN-Ph-CH>- 4-Me-Ph 551
Cl 3-CN-Ph-CH,- 3-F-4-Me-Ph 569
F 3-MeO-Ph-CH,- 4-Me-Ph 540
CN 3-MeO-Ph-CH,- 4-Me-Ph 547
CN 3-CN-Ph-CH,- 3-F-4-Me-Ph 560
3-MeO-Ph-CH,- 3-F-4-Me-Ph 588
3-CN-Ph-CHs- 3-F-4-Me-Ph 553
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OHeF C NC\ FNC120 SCCi2 G C \ F4 [00249] A mxture of

4- cyano- 2-fl uor obenzoic acid (1, 25 g), DM (0.1 nL), and thionyl chloride
(50 nmL) iwoa3280%03L round-bottom fl ask equi pped with a refPCoHAUSoyndenser
under N2 atnosphere was heated to reflux in a 90C oil bath for 30 mns. The
reflux 97 WD 03/088903 PCT/ US03/11432 condenser was replaced with a

di sti | 'Xampleddad and the excess thionyl chloride was distilled fromthe

reacti . i t t Wh | RGI acilitate
i ot 1 PrePalmiohdB P Id0 A0 BIREAI MRSy BALARRRG- LR o T 40 258 g

pl aced metigl-prasiE2ph-topylddbithilagelPRSIniethyl}-acdlamideact i on vessel was then
heated to 90C for 20 mns, then to 130C for 90 mnutes to renove any
excess remai ning thionyl chloride. The reaction vessel was then cooled to
23C and pl aced under high vacuum (-0.2 Torr). The reaction vessel was

equi pped with a clean distillation head and coll ection flask. The vessel
was pl 06248 nt o &lo 1-J@J- b{d-ahmbmeeyti2theiy+imiiaedl- weh-dmsthyl-begyf]F3om t he

reaction pot_(b.p. = 107C @-0.2 Torr). Upon cooling the distillate
sol i di faeagyl-Toeldoroasigmeon-4=0ng (hh7 £e0-3dMMol) i eHakk ©anlywaneddedtvithe yi el d.
002501 A. m xture -chl.orp-2-fl uor ZQi cid (3, 25 , .1 m),
bna- ¢ RHGIE PGt ot b TR oA a0 i o A i b 7 slinecRIp w th
a refl 4 ondenser. under I\%dat sphere s _heated to refl X in S%OC oi |
bat h 1 aih 0 TRAGHET s £opeepheled BndRaanTy TRCremafidties i Pes Fuids WMe i on
head and:it Ipe, Gpeesthet, Hilemmlang Atied uakerwasuudi ®tdild @d titlk compbiil (163l on pot .
The oil bath tenperature was increased to 120C to facilitate distillation.

At er ?9@@%%’wlﬁi{b€‘soﬁi@?‘pﬁmR\(@@(§ Hi{"@ﬁ)(ﬂi‘,?% 8441Q, 12366304 112689 Wnrer

reduce ressure (-'25 Torr). The reaction vessel was then héated to 90C

for 20 1m pg; 1 HYen4s 10 7.106m MHT6B4 @8 s LIOHY, 8MMVY@, ALY XHE ESH), l66RsNi Ng
thionyl chloride. The reaction vessel was thén cooled to 23C and then
equi ppeldHniSt0V @, AP Hist H), a0 @d, hBxd 4h@dcbH)et07 6hJ H HskHzThEl), vessel

oacti onpst T B30 18 BUEaG B8 PHRAE e Ya IS SHELS 1 i

near auanhiLal! Ve e¥ 8, % m), Ms (BS) m/e 554.4 (M + HY*

Example 14
0 o
SOCl,
o = g
NC F NC F
1 2
0
SOCl,
Cl
Cl F
4
[00249] A mixture of 4-cyano-2-fluorobenzoic acid (1, 25 g), DMF (0.1 mL), and

thionyl chloride (50 mL) in a 250 mL round-bottom flask equipped with a reflux condenser

under N; atmosphere was heated to reflux in a 90°C oil bath for 30 mins. The reflux
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Exanple 15 O HZN OH O TPAP, 4-Methyl O CI NY~I OH Morphol i ne N Oxi de
NY-1-110 TEA, CH2CI2 | HCHRCI2 H~O045 miss, r.t. O/ 1 H O1 89%2 57%
3 98 WO wa/ssPd8 PCT/ US03/ 11432 [002511 Piperonyl oyl Cricarisde1(432 7.8 g,
42 mmol ) was added to a solution of 2-am no- 2 rrethyl-l-propanol (4 M, 42
mmol ), CH2CI 2 (200 mL), and triethylan ne room
tenper Fopfenserpyias rﬁ@l&eﬂ wHh a gistidlaten head apd H@@ﬁf@?satt@anﬂfcmﬂdwamdpﬁyﬂléé and

the M{)rftﬂe’l‘éa&%ﬁ' dy THER il & }r%%a ég %gg%cds&f& Bdc gl\rf]vgﬁ@ed wi th brine

(30 rrL) or gani c ayer was | tere concentrat ed
t o yi eldistdlatioghiftdrr2ovaurgithe reddidvn vessstiwasredoded tal23¢Q anchlage)d waisr kedackdM t hout
furt her purification. [002521 Tetrapropyl anmoni um perr ut henat e (TPAP 638

"o, 1. reassre)(aad 0%&%@ reggien |VS$§6W@Seth?rbh%?t%ddp@Pfl% forg0 mingghen 19, 139)
M]%P ;J 1RL , 54.5
ml g and no ecél g%mg?é;%/l{ %[g&rglﬁ%ll vgw‘g”{}m@( ?@gr éﬂ‘cﬁ%ﬂ%ﬁ %%Daﬁ) at 0C

under NRen aamdaedrteacf(tamdpaSedaxhddam(ghtv@cumr MOtDTorr) . Tiefresotioh Yessehwhes.  After
1 hour the reactlon was conpl ete i and was filtered through silca,

el ut ed §AFiPRed BEtBRCIganghstafion hepd ftnﬁéo leqtiondlagk. i vessst was Pla@eéidnwraq. s
yi el dedlﬁl\g%g'fb?@féndw@f, 'evgs didlte fifd?mm%@c&foﬁggv@?r f¥eiglbzed: Et OAc

(30 nb) Hexanes ortiomwse with
heat i ngrarndUsomtadinigahe dfmllle&e mﬁilﬁ)ercbpgividmg)z as boihlite aeblﬁdarn obseatr hexane (100
m.) was added whi I e cooling. Crystals imediately began to precipitate as
the sdl'iBAveNs!deool ed. The m xture was filtered and the crystals were
washed with hexane (10 nlL) to provide 4.88 g (57 %9 of 3 as off-white
fluffy crystals. Exanple 16 O Yl _IOH O O TPAP, Morph 4 -Methyl P OH HZN / |
N OH Mjog2ss|i ne M-rhbitwte oR4-¥hldr€2-fiokddenzdiedid (B, SH) CBIRME @.1 RLEANdCH2C 2 1
Hr

thionyl chloride (50 mL) in a 250 mL round-bottom flask equipped with a reflux condenser

under N, atmosphere was heated to reflux in a 90°C oil bath for 30 mins. The reflux

condenser was replaced with a distillation head and the excess thionyl chloride was distilled

from the reaction pot. The oil bath temperature was increased to 120°C to facilitate

distillation. After 2 hours, the reaction vessel was cooled to 23°C and placed under reduced

pressure (~25 Torr). The reaction vessel was then heated to 90°C for 20 mins, then to 120°C

for 90 minutes to remove any excess remaining thionyl chloride. The reaction vessel was

then cooled to 23°C and then equipped with a clean distillation head and collection flask. The

vessel was placed into a 160°C oil bath and the product was distilled from the reaction pot

(b.p. = 124°C @ ~25 Torr), furnishing 4 was a colorless oil in near quantitative yield.

Example 15
o OH 0 0
HN TPAP, 4-Methyl
a2 N OH Morpholine N-Oxide N><¢O
o TEA, CH,Cl, o H CH,Cl, H
0 45 mins, r.t. - 1 Hr O\—-O
1 89 % 2 57 % 3
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18 Hr, r.t. 2 3 54%46% A m xture of 2-am no-2-nethyl-I|-propanol (4 m, 42
mml ), CH2A 2 (200 nm.), 4-acetyl benzoic acid (1, 6.9 g, 42 mol), EDC
(1- ( 3- di nwolwglossyomopr opyl ) - 3- eyt hyl carbodi i mde HCl, 12. Pcg/use¥inmmpl ),
HOBT ( N-hydroxybenzotri azole H2O, 6.4 g, 42 mol ), and Hunig's base
(diisopropylethylamnme, 22 nlL, 126 nmol) was stirred at roomtenperature
for 18 hours. Upon conpletion (TLC, LC/ MS) the reaction m xture was

vashed AT PociP Sy bi a1 P8¢ Yot Has bRl by B TG hg ™
(40 nL)2-métel-0rpgéaptnel {4ayk 42 wagollrCIeaClf (MOQHD)), add drietiykhin@(d .1 he, g4 | trate

was concentrated. The crude material was purified by flash colum
chr omat®#P R 3h{ooms tempEratyrsy 4 he seapti aygol dHPCYZS concantratadeafieh 4% NEnAs amihel 2

1:1 Et | bt d
T sa gyl s LR R BOACH RIS MR i MERI3D A g7 .1 1
mol ) Wﬁ@d xpasr driemlr(MlgSﬂa) tftitefed, sal d:tinbﬂﬂra@efd t8 yidhd 3 Bight, bréddn &ilnmie) ,

CH2C12 (46 i, 1), thl-m)rphollneN- oxide (4 g, 34.2 mol),
and m|%|ra@te§alé@e%8gh\%@8d@@¢wa@% fb’éhﬂé’tun@i"]}l%g 500ny/ Nl ) at oc under

N2. Th ti on Was, f es f L 1 hour
t he gacﬁin was coﬁ&pgﬁwgﬁ%? g%h\%vrgasté %’r%gntl 50@6 OIQ aSé% |ch was
el ut ed portidn-wish6 a S()lllﬂen Bt (8. 6@d36 herhol) t(n@m@ (¥33nIC OME ARIBBL @@heﬂMi S
yielded 4.4 g of Ii pi nk SO|qu@) The material was recrystallized:

1:1 Heméboletecbi\@X( (mé)g Sérizamel)( a9 melpcularsievwsdd eqwatemppwmer(ewadded
porti OBy %ﬂn*fféglt e(?hﬁ(ﬂ:g N’inﬂ'hg?%ﬁﬁtﬁé LAl alfoahéd%O%%mqgoy%?t%r Onf LROI | after

whi ch hexa c00 stal's Tnediatel’y began

to predifidrtiicar tiSrehdtinsdsitb etV et evhs ﬁTﬂa&dr’thﬁbhglﬁ siloaaslufed|viar ed and
the crystals were washed with hexane (10 nL), affording 2.46 (46 %9 of 3

e o 1 o190 iy andh e filiais Wespnraier. O G iehedy @ EoT-hitorola @, | p0953]
A S0 Ut Bl AR SL A RRREL EiQAC D APOXI (1 S HEBREI (081 (SL) ves

heated to re remar ni ng oF’l Y% ﬁorated
by r ot -adagd p@tion wise with heating and sonication. This was brought to a boil after which

hexane (100 mL) was added while cooling. Crystals immediately began to precipitate as the

solution was cooled. The mixture was filtered and the crystals were washed with hexane (10

mL) to provide 4.88 g (57 %) of 3 as off-white fluffy crystals.

Example 16
o} o 0
H N></0H ></OH TPAP, 4-Methyl ></o
OH *? N Morpholine N-Oxide N7 N
° EDC, HOBT O H CHCly 0 H
DIEA, CH,Cl, T e
1 18 Hr, r.t. 2 3

54 % 46 %

A mixture of 2-amino-2-methyl-1-propanol (4 ml, 42 mmol), CH,Cl; (200 mL), 4-acetyl
benzoic acid (1, 6.9 g, 42 mmol), EDC (1-(3-dimethylaminopropyl)-3-eythylcarbodiimide
HCIl, 12.1 g, 63 mmol), HOBT (N-hydroxybenzotriazole H,0, 6.4 g, 42 mmol), and Hunig’s
base (diisopropylethylamime, 22 mL, 126 mmol) was stirred at room temperature for 18
hours. Upon completion (TLC, LC/MS) the reaction mixture was concentrated, and the

resulting residue was diluted with EtOAc (50 mL) and washed with NaHCO; (2 x 40 mL) and
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the residue was dried by vacuum The yield of product was quantitative.

[ 00254] Exanple 18 100 WD 03/ 088903 PCT/ US03/ 11432 O ONN O ~MBBr N YO Y
THF, - 78Ctwot03@8890654% 0 ((R) - 1- 1 sopropyl - 2- oxo- but - 3- enyl caarsbama4s2 aci d
tert-butyl ester [00255] Tetrahydrofuran (THF, 100 nmL) and a 1. OM sol ution

of vinyl fg;ne5| um bronide in THE(§36O m., 360 mmol, 3.1 equiv) was cool ed
to -78 bongK#d mlgs iThe pregnigrensr was drird fESQsafiligrepriad she fTivaterwast ur e was

treate e Lt [

et hy " Lofll q‘gr\{“vlnfar )T‘ﬁ‘ﬁeﬂhd%ﬂ?%%%%ﬁa? pﬁ;c‘%%‘gQnﬂ’gﬁgc@?ud“‘?/%@f”-“ﬁiﬁgﬁphéé‘%'é'r (30.3 g,
116 Wnﬂ{exarﬂes@lOlA\t)CHlez,'ﬂl'El (eLanet: EtONECH301,i1 n. EtOiceTHIdS) thestbiant dark
yellow m xture was stirred for 30 mn at -78 C, the cooling bath was

r enov e disaslated anaterialt Alsaholi2ovas ebigiged inadféedield GWAgZt o  room t enper at ur e
overnight (15 h). The reaction mxture was poured slowy into an ice-
chilled solution of I N aqueous hydrochloric acid (700 nL) and then war ned

to roo ﬁFetﬂa@fH@?l’aﬂinWrﬁum?@ﬁuﬁhé@ﬁé\ (TBAMEZT mex il aghRd) Wad ded part®A0visd-jo £t hyl
acetate, dried over sodium sulfate, filtered, and concentrated in vacuo.

Puri fi catution oby (8622 8 mmel) B {46grboiyL/rBnol),dumethy|-mozpheliae &F hexanes)

pr g‘é'(deqc)‘&fh(‘i%ﬁ’%%%& @,5%&@6??}\{?9 Ag\l%éggﬁd@%&r(lﬁg, sodmaiidiion) £28- 4- N

[ (R) - ( BP€Imb&any. ofhd redetiod -wastalionyd peayd bcrra- Mra-18uhimdteeNlfter cabhait ¢ acid
tert butyl ester [00256] To a solution of

((R) - 1-FF&sign oy Icomplsicol )-8 éﬁ‘ﬁflﬁ)“-e@értb@ﬁg]@:s%?@r whichpyasislited witb§t@Ac(13. 54

59. | tonitril
9§ adodhTLBICY, 4 ¢ BAESh NGt Syl bt g %e AN kS EESE The |
foll omadatbﬁamradslra@ysﬂml(zéd 1 leH etk e EtQ 836 mD), CHAY, (oohl)), add®e0gsulot i ng

clear yellow solution was heated to 80 C. Upon heating, the reaction
dar keneaLawereraddedopastipmivise Wish hestting and sefiation) dbis wascupwghd to abeibaftars h, 101

which hexane (100 mL) was added while cooling. Crystals immediately began to precipitate
as the solution was cooled. The mixture was filtered and the crystals were washed with

hexane (10 mL), affording 2.46 g (46 %) of 3 as off-white fluffy crystals.

Example 17

Cl Cl

[00253] A solution of 4-acetyl benzoic acid (500 mg) in oxalyl chloride (5 mL) was
heated to reflux for 2 hours. Any remaining oxalyl chloride was evaporated by rot-vap, and

the residue was dried by vacuum. The yield of product was quantitative.

[00254] Example 18
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WO 03/ 088903 PCT/ US03/ 11432 the reaction mxture was allowed to cool to
roomtenperature, quenched with water (150 nL.) and diluted with ether (150
m.). The wbphewsgsayer was washed with brine (100 nL) and t reT/wsosri4aed
aqueous | ayers were extracted with ether (two 50 nL portions). The extracts
were dried over magnesiumsul fate, filtered and concentrated under reduced
pressure. Thefjiresiydue S i iately purlf ed by silica gel

chr omat ggPa N s/ EFOAC9BE @ pr % of
[(R-(E)-1- 1sopropyl 4- (13- metTHroxXyCcphrenyl ) - 2 0X0- bu -3-enyl]-carbamc acid

tert- butyI a® a yell ow obdn MS(ESH) rﬂ/e\33400 [ MtH] +.

[(R-(2)- (3 Cyano- phenyl ) - 1-i sopropyl - 2- oxo- but - 3-enyl ] -carbam ¢ aci d
tert-butyl ester [00257] Fol | owi ng the procedure described for

[(R)-(LR 1-i sopropyl - S)B met hoxy- phenyl ) -2- oxo-but-3-enyl]-carbamc acid
t er t - buiR)-1dsnappyl-2-pxe-busdumyhAgrbamicasid repuyl ety 0 ol , 1 equi v)
afforded the title conpound as a yellow solid (7.4 g of -90%purity
material). ESMS [MtHl +: 329.2. ,0\ 00 0 Pd/C, HZ N O EtoAc, rt (91% N

O O --[60233][ (R retﬁ)ahgtdrbﬁ@manw 1@06111)%&IaQXOMBbElﬂ)bhbemQK@aQtéBMh] car bani ¢
acid tert-butyl ester 58] To a sol uti

[ (R) - ( Byromidedd JHBpAA00 40 3’6|Qr§lf~fﬁ91x9 pﬂ%W}}l"‘)ﬁS 20@%10@7[&%%%@/&]%&%%%% aci d

i 1 1 ogaittoesd bty I A pAEREded B B SR R B tBEC s

r epl aceadetiyltdarbaindyd)-nemyl- propm]dmgﬁnﬁb witﬁtetvdnlmtﬂ B (3B g pUIregasiol, Afdgarv)3 h,
the reaction flask was purged with nitrogen and filtered through a pad of

cel i t e ipLHHSEAGNW @ver 80 myin.” Adist ﬁleéysultmﬁélaf yelloxt mixfixe waééﬁf,rechfqr Pedinunder
(61 nes STES ehBedthe M8 BEF Gt R Y sl Sl Mo LRI 39 57
102 room temperature overnight (15 h). The reaction mixture was poured slowly into an ice-

chilled solution of 1N aqueous hydrochloric acid (700 mL) and then warmed to room

temperature. The organics were extracted with (3 x 600 mL) ethyl acetate, dried over sodium

sulfate, filtered, and concentrated in vacuo. Purification by flash column chromatography (5-

10% ethyl acetate/hexanes) provided the product as a white solid (16.8 g, 64%). ESMS
[M+H]*": 228.4.

(88%)

Pd(OAC), TEA
hif \’< CH,CN, 80 °C
0]
[(R)-(E)-1-Isopropyl-4-(3-methoxy-phenyl)-2-0xo-but-3-enyl]-carbamic acid terz-butyl ester

[00256] To a solution of ((R)-1-Isopropyl-2-oxo-but-3-enyl)-carbamic acid rert-butyl
ester (13.54 g, 59.6 mmol) in dry acetonitrile (150 mL) under argon, was added 3-iodoanisole
(13.96 g, 59.6 mmol), triethylamine (9.1 mL, 65.6 mmol) followed by palladium (II) acetate
(335 mg, 1.49 mmol). The resulting clear yellow solution was heated to 80 °C. Upon

heating, the reaction darkened and the precipitation of palladium black occurred. After 15 h,
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WO 03/ 088903 PCT/ US03/ 11432 et hoxy- phenyl)-2-o0xo-butyl]-carbam c acid
tert-butyl ester as a colorless oil. MS(ES+) mle 336.4 [MH +. [a] D20 =
+19.1 (c woO3/08®903 MeOH) . 1H NWVR (400 MHz, CDC13) 8 7.21 (ipar/UsS03/ith432
6.80-6.77 (m 2H), 675(s I H), 513(d J= 8.4 Hz, | H), 428(dd J=
88 4.4 Hz, | H), 81 3H), 93-2.88 (m 2H), 2. 85- (m 2H, 2.14
|.t51e repctig @gxturgpﬁas a loyygd (cucooj tO—l’OOB‘l tgmpﬁratugyﬂuelqp hed vs(r@ wg}er @5 rr}I|z) 3H).
O / o
(R - 03 Byt ahon P2 Mo AR Bt i epan ORIt - bur
es t c[oﬁﬁﬁ'ﬁa@l]aqﬁeddsaahemwae exaadiehw(tl £thergwof50 0 pwdtiont). AtheGkirnas wackded t o
a degassed sol ution

[ (R) - ( Zried oysc eyeﬁrémghw;ﬂe) fijtered gpdl 6pRACDPatEd BOISE fede‘Q"eerFPuéf‘ar%ﬁ%d‘é“cl d
tert- %sﬁlnn?%ﬁély&a&nﬂ Iby gli?lcas M}Uma]ro édm@y%maﬁlc gv Ak 7t room

t enperature eacti on mxture was gasse ackfilled
W th hydiB8Ye v f - (E}-mm;@rdqmmg(errnethb#y;dpl@ag@l)eﬂ-ombtpraeexee}dmib:amcabmszpher| c
pressure for 2.5 h. The (de assed reactlon mxture was then diluted with
di et hylbugligster gssopetiom oil.f MIS(8$ PRGWIM Bl t e, and washed with
additional ether (2 x 100 nmL). Upon concentration in vacuo, the residue was
purified by flash colum chromatography (20% et hyl acetate-hexanes) to
provi de the ketone product as a white soIid (5.9 g, 79% ESIVB [I\/H—I]+
331. 2. 1HNI\/R€4OOM—IZ CDCl13) S 7.51 7.46 (m 7.41 (m 1
9.5, ARHG-R g yampheni T oRpop-BexC byt Syl ZaBE AP BIe (1
S;Sf 0.98 (d, 3H, J=6.76 Hz), 0.74 (d, 3H, J=6.78 Hz). [4Q]
D = +2£F 5 = 0. 95, CH3OH). Exanple 19 [00260] Foll owi ng procedures
anal ogous to those set forth above, the foI | owi ng conpounds were prepared:

103 WO 03/ 088903 PCT/ US03/ 11432 O R RY
[00257] Followmg the procedure described for [(R) (E)-1-isopropyl-4-(3-methoxy-

phenyl)-2-oxo0-but-3-enyl]-carbamic acid fert-butyl ester with 3-iodobenzonitrile (5.50 g, 24.0

mmol, 1 equiv) afforded the title compound as a yellow solid (7.4 g of ~90% purity material).

ESMS [M+H]™: 329.2.

PdIC, H,

EtOAc, rt
(91%)

[(R)-(E)-1-Isopropyl-4-(3-methoxy-phenyl)-2-oxo-butyl]-carbamic acid tert-butyl ester

[00258] To a solution of [(R)-(E)-1-Isopropyl-4-(3-methoxy-phenyl)-2-oxo-but-
3-enyl]-carbamic acid fert-butyl ester (17.6 g, 52.9 mmol) in ethyl acetate (450 mL) under
nitrogen was added 10 wt % palladium on carbon (300 mg). The nitrogen was replaced with
a balloon of hydrogen and the flask was purged. After 3 h, the reaction flask was purged with
nitrogen and filtered through a pad of celite (rinsing with ethyl acetate). The filtrate was
concentrated under reduced pressure and the residue was purified by silica gel

chromatography (9:1 hexanes/EtOAc) to provide 16.2 g (91%) of [(R)-(£)-1-Isopropyl-4-(3-
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ONN_L2 RZIRI R R3[MH+ 3-MOPh F 3-F-4-Me-Ph- 549 CH2 3- MeO Ph-
4- MO Ph- 547 CH2 3-MeO- Ph- F 4-Me-Ph- 531 CH2 3-MeO Ph- F CH2

3, 4- pi perwoyi3/08H61 3-MeO Ph- F CH2 Met hoxynet hyl - 485  P8&TNISOB/Pl¥32 CN
4- A

3, 4-
3-F-

Ph- 566 CH2 3- MO Ph- CN 4-Me-Ph- 538 CH2 3- MO Ph- CN CH

p
pi peronyl - 568 2 3-MeO- Ph- CN 3-F-4-Me-Ph- 556 CH2 3-MeO-Ph- C
4- vBethbpXy-glganyl)-2-oxo-butyl]-carbamic acid fert-butyl ester as a colorless oil. MS(ES+) m/e

C-

336.4 [M+H]*. [a]p20 = +19.1 (¢ = 0.755, MeOH). !H NMR (400 MHz, CDCl3) § 7.21 (m,
1H), 6.80-6.77 (m, 2H), 6.75 (s, 1H), 5.13 (d, J = 8.4 Hz, 1H), 4.28 (dd, J = 8.8, 4.4 Hz, 1H),
3.81 (s, 3H), 2.93-2.88 (m, 2H), 2.85-2.76 (m, 2H), 2.14 (m, 1H), 1.46 (s, 9H), 1.00 (d, J =
6.8 Hz, 3H), 0.75 (d, J = 6.8 Hz, 3H).

[(R)-4-(3-Cyano-phenyl)-1-isopropyl-2-oxo-butyl]-carbamic acid fert-butyl ester

[00259] Palladium on carbon (740 mg of 10% wt/wt Pd/C) was added to a degassed
solution of [(R)-(£)-4-(3-cyano-phenyl)-1-isopropyl-2-oxo-but-3-enyl]-carbamic acid tert-
butyl ester (7.4 g, 22.5 mmol, 1 equiv) in methanol (200 mL) at room temperature. The
reaction mixture was thoroughly degassed and backfilled with hydrogen gas from a balloon.
Hydrogenation proceeded at atmospheric pressure for 2.5 h. The (degassed) reaction mixture
was then diluted with diethyl ether (300 mL), filtered through Celite, and washed with
additional ether (2 x 100 mL). Upon concentration in vacuo, the residue was purified by flash
column chromatography (20% ethyl acetate-hexanes) to provide the ketone product as a white
solid (5.9 g, 79%). ESMS [M+H]*: 331.2. 1HNMR (400 MHz, CDCl3) 8 7.51 (m, 2H),
7.46 (m, 1H), 7.41 (m, 1H), 5.07 (m, 1H), 4.24 (m, 1H), 2.98 (m, 2H), 2.86 (m, 2H), 2.11 (m,
1H), 1.45 (s, 9H), 0.98 (d, 3H, J=6.76 Hz), 0.74 (d, 3H, /= 6.78 Hz). [a]p=+24.74 (c =
0.95, CH30H).

Example 19

[00260] Following procedures analogous to those set forth above, the following

compounds were prepared:
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CH2 104 WD 03/088903 PCT/ US03/ 11432 3-MeO-Ph O 4-Me-Ph- 547 CH2
3-MeO Ph- Cd CH2 Met hoxynet hyl - 501 3-MeO Ph- O CH2 3, 4-piperonyl - 577
3- MeO Ph-whb®os3eF- 4- Me- Ph- 561 CH2 3- MeO- Ph- MO 4- Me- POT/US431146H2
3- MO Ph- MeO CH2 3, 4-pi peronyl 573 3-MeO Ph- OH 3-F-4-Me-Ph- 547 CH2
CN Ph-CH2- 4-Cet-Ph- 538.2 OCN Ph-CH2- 6-trifluoronethyl-3-pyridyl 563.2
CN Ph- CH2- 2-benzo[ b]thi ophene 550.2 CN Ph- CH2-

(5-t-butyl -2-met hyl -2H pyrazol e) 554.4 CN Ph- CH2-

(2, 5-di net hyl -2H pyrazole) 512.4 F Ph-CH2- 6-trifluoronethyl-3-pyridyl
56.0 F Ph-CH2- 2-furyl 477.0 F Ph-§H2-

(5-t-butyl -2-net hyl - 2H pyrazol e) 54} 2

3-
3-
5
3

R, Ry R; [M+H]*
3-MeO-Ph-
F 3-F-4-Me-Ph- 549
CH,-
3-MeO-Ph-
F 4-MeO-Ph- 547
CH,-
3-MeO-Ph-
F 4-Me-Ph- 531
CH,-
. 3-MeO-Ph- 14 | p
,4-piperonyl- 561
CH,-
3-MeO-Ph-
F Methoxymethyl- 485
CH;-
3-MeO-Ph-
CN 4-Ac-Ph- 566
CH,-
3-MeO-Ph-
CN 4-Me-Ph- 538
CH,-
on | MO 3,4-piperonyl 568
,4-piperonyl-
CH,-
3-MeO-Ph-
CN 3-F-4-Me-Ph- 556
CHs-
3-MeO-Ph-
Cl 3-F-4-Me-Ph- 565
CH,-
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C Ph-CH2- 4-CN-Ph- 529.2 d Ph-CH2- 4-AcNHPh- 561.4 d Ph-CH2-
573.0 d Ph-CH2- 5-benzo[1, 2, 3]t hiadi azol e-

6-trifluoronethyl
562. 2 ClwBh3@s®®e3 2-f uryl -

-3-pyridyl -

522.0 F Ph-CH2- 4-pyridyl -

494.4 O Ph-CH2- 3-(2,5-di met reiTames/pmsazol e) -

488.4 F Ph-CH2- 3-(2, 5-dinethyl - 2H pyrazol e) -

505.4 F Ph-CH2-_4-AcNH-Ph- 544 4 F Ph-CH2- 5. hen7nf’| 2 ’2] thiadi azol e-
545.2 105 Ag@f,/os%moﬁi&w US03/ 11432 Eh CH2- 2-(1- té%l -1|H i ndol e) -
547.4 d Ph{ = dﬁ% 505.2 F PHY '4 Ove- Ph- 517. CN| Ph- CH2-
3-(2,5-di nethyl -fur an) P F Ph-CH2- 3-(2,5-dinethyl|-furan)-|505.2 CN
Ph- CH2- 2-(5-net hy -3t1b1|eg}:1b]¢n=\) - 514.2 F Ph-CH2- 2-(5-nethyl-thi pphene) -
507.0 CN Ph-CER- P-(1-nethy|-1 H pyniche)ymetl®l- 4 CN Ph- CHB1
5- benzo[ 1, 2| 3] t hi agdi aZdil=- 550.0 d Ph- CH2- 6- Me-3-pyrijdyl - 518]2 d
Ph- CH2- 2- ( t=rretthy -3I FRYS o e)= 506 0—€C—Ph=CH2=—2-(5nethyt=pyrazi ne) -
520.2 O Ph-Crp- B Mty - -1 soxazohe)sagf2 a “Ph- (H2- 5
3-benzo[ c]i soxazol g- 544,-2 [N Ph- CH2-" 4- F rr%t hyl -1 Hijm dazol e)- 498.1
CN Ph-CH2- B-N(CH3)2-Ph- 53714 CN Ph- CH?-
3-(5-nmethyl 12-trif| deMe@ellhy| - furan)- 566.4 CN Ph- CH2-
3- (5-met hyl {i ¥M6@azpl e) < 499. 6 F Ph- CRE-4Me-Lhret hyl -1 Hi mMYazole)- 491.4
F Ph-CH2-~ 2} (1-met hyl % pyrfol e)- 490. 4
3-MeO-Ph-
MeO- 4-Me-Ph- 543
CH;-
Meo- | 2O 3,4-piperonyl 573
eO- ,4-piperony
CH;-
3-MeO-Ph-
OH 3-F-4-Me-Ph- 547
CH;-
CN Ph-CH;- 4-OEt-Ph- 538.2
CN Ph-CH,- 6-trifluoromethyl-3-pyridyl 563.2
CN Ph-CH;- 2-benzo[bjthiophene 550.2
CN Ph-CH,- 3-(5-t-butyl-2-methyl-2H-pyrazole) 554.4
CN Ph-CHs,- 3-(2,5-dimethyl-2H-pyrazole) 512.4
Ph-CH,- 6-trifluoromethyl-3-pyridyl 556.0
F Ph-CH;- 2-furyl 477.0
F Ph-CH;- 3-(5-t-butyl-2-methyl-2H-pyrazole) 547.2
Cl Ph-CH,- 4-CN-Ph- 529.2
Cl Ph-CH,- 4-AcNH-Ph- 561.4
Cl Ph-CH,;- 6-trifluoromethyl-3-pyridyl- 573.0
Cl Ph-CH,- 5-benzo[1,2,3]thiadiazole- 562.2
Cl Ph-CH,- 2-furyl- 494 .4
Cl Ph-CHj- 3-(2,5-dimethyl-2H-pyrazole)- 522.0
F Ph-CH,- 4-pyridyl- 488.4
F Ph-CH,- 3-(2,5-dimethyl-2H-pyrazole)- 505.4
F Ph-CH,- 4-AcNH-Ph- © 544 4
F Ph-CH,- 5-benzo[1,2,3]thiadiazole- 545.2
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F Ph-CH2- 3-benzo[c]isoxazole- 528.4 F Ph-CH2- 3-(5-nethyl-isoxazole)-

492. 4 Exanple 20 [00261] A pharnaceuti cal
adm ni st re&Dioc8$983 prepared in

conposition f
the foll owi ng manner.

or

IV solution with the vehicle being pH 5.0, 50 mM sodi um acet at e

cont ai ni ng 3. 504 (\I\ \l\ mannitol: 106 VWO 03/088903 PCT/US03/11432
Conposi tionf UANt [Forbbrt Har( my/. rrL) tbhﬁtﬁﬂw&lblﬂnléﬁlﬁ)rpl e 2
A aci al AcerTtTtacTd 084 —SpdirummrAcetag eI hydrate 4355 |||||
pyrogen frege 3 beD *ﬁé?g? for Injectlg% %V@ﬁ) g.s. to 1 néoi
ot her than thepact vemqgﬂpou1d are USP4qmw8mh_Eur [ 002 2]5fq§UIt
conpoundi nglvessel lis filledlto approximately 75% of the bulk s
vol ume with| WEN The P@I-(éﬂz-al acetl 8- (&érchm(eﬁlyl}ﬁrral@) sodijumSédzat at
trihydrate (4355 ot o active—(1—Q00-e)
wei ghed and|{in ividugﬁTgﬁédd=d to gﬁg%‘EgﬁBgEﬁﬁﬁﬂg vesse .ggiger
addi tions, thenngfedhenfis afe di sg@g_y&q,};l%lgﬁgeng) xture|bys15851 11
m xer. The pH.of the bulk solution is neasured d adjusted to 5
NaOH or 5N gl adi al ad’ét(EHz—ac d. Thb(%-medtyldnoplsenb) ought tos5D1.8 fi
(1 | iter) +h—WF \Ahere re—actd Aa—i = r.uwu raceuti-64
accept abl e sal('EI?I hydrpét' br sal t @F tﬁ Ef‘% E) rmﬂ%?:f‘il of
or a hydrat g qfya OpcRQri i€ SaklenJdiE 2R of The cC[ €
to the free|base i5 a QQgQ Exanpl e 51 repzﬁgg%gneof a_hydrochl or
of N-(3-Am hop€bpy ) PR-CHR) - L- 3- benzyd-Mé- 33bj'r€rrymr 4- 518.2
0X0- 4H chr opeA-2-y 2-ethyl -propyl ] -4-pet hyl - an;am_ds_w
enbodi nent, | a Bydr oclﬂho‘FHL' atid sar-methy-[1: PAW}%'propyl ?@R)
3- benzyl - 7- chitgro-¢- jEFcTonEN; 2%y fiyh-propyt th
e, such as pre%ared in a%cordance ﬁ?‘h&ﬁﬁdﬁﬁé g , IS forne%S?nt
fol I owing npnner. Anp@Hsalf is  3-(5-methyl-isoxazole)- 508.2

Cl Ph-CH,- 3-benzo|c]isoxazole- 544.2

CN Ph-CH,- 4-(1-methyl-1H-imidazole)- 498.1

CN Ph-CH,- 3-N(CH,;),-Ph- 537.4

CN Ph-CH,- 3-(5-methyl-2-trifluoromethyl-furan)- 566.4

CN Ph-CH,- 3-(5-methyl-isoxazole)- 499.6

F Ph-CH;- 4-(1-methyl-1H-imidazole)- 491.4

F Ph-CH,- 2-(1-methyl-1H-pyrrole)- 490.4

F Ph-CH,- 3-benzo[c]isoxazole- 528.4

F Ph-CH,- 3-(5-methyl-isoxazole)- 492.4

Example 20

[00261

]

the following manner.

i ntravenous
1 ny/eeir(sayi1fisee base)

buf f er

(fﬁéé4ba$e) 1. 000

t ol ,
conponent s
abl e

| uti on

e

are

t he

ing with a
O with 5N
nal vol une
1y

i de salt
ui val ent

i de salt

I n one
1_
| -benzam d
he

A pharmaceutical composition for intravenous administration is prepared in

1 mg/mL (as free base) IV solution with the vehicle being pH 5.0, 50 mM sodium acetate

buffer containing 3.5% (w/v) mannitol:
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suitably prepared by reacting the free base (e.g. dissolved in a suitable
sol vent, such as one or nore of TBME, THF, and ethylacetate) with

hydr ochl owowm3ags9d3 sui t ably aqueous hydrochloric acid or porth&sosvisig2i n t he
presence of water. The m xture is suitably seeded with HOJ salt to assist
crystal lization.  The resulting salt may be isolated using conventional

t echni GtREBPSSIRAR* as filtration it By (M&midabl y washing the salt with a

sol ventg r« nore of TBMg, THF, and ethylacetate). 107 WO
03/ 08890O F%Z&%?IT‘E%??Z [00264] In a particular enbodinment, the salt is
pr epar dtteabadedl | ows: 1. Di ssol ve.@dfe free base into 10 vol unmes of TBME and

5 vol U[E‘g of THF, .dissolution sujtably conducted at roomtenperature; 2.
Add aqudiatial fegtic &cig. 6.0 Mor 1299 M suitably 1.1 eq, e.g. dropwise: 3.

Sui t ablgy 588 LG BOAM4ON W th cf4stals of HC salt, e.g. prepared

according to prepardtion B below, 4. Suitably stir until crystals form 5.
| sol at eMadstot,pysdgehdreesui t abl y Bp.G00I trati on, washing with a suitable

sol vent_such _as TB nd dryi ng. 0265] In nore particul ar enbodi nents a
sal t iswﬁ‘ieéffgrl’él&"%fg"\@gfﬁoms: Proei)é(g gtn?zlon A [00266] To a vial fitted with a
stir bar add 500 nmg of N-(3-Am nopropyl)-N[(R)-1-3-

benzyl - 7- chl or 0- 4- oxo- 4H- chr onen- 2-yl ) - 2- et hyl - propyl ] - 4- net hyl - benzam de,
and 3 mMAll dBMioneatstlchr slsml theadtive cOmpeurabae USP drith. ERVE at room t enper at ure.
Bubble in HCO gas for about 30 seconds until a white solid fornms. Filter
and rinse the solids twice with 500 1 TBME. Transfer the solids to a test

t ube, gtd@qukgm TBA@U%I%%@O duhdiﬁlgfvességﬁ fitfeli fo éﬁrﬁr%ﬂ{a}?l}t m%m%ﬁk(ﬁ he salt

does n sol ve). ace the test tube contal € mxture In a
Ar gonaubluiisn Vo luneatvith VBl dhke gfaRial ecaictacibe@ 08 gdgiodmm deesitetrih§iaye (4.355

California), .or an_equival ent d tenperature cycl s follows: 1. 30 mn
at roor®tBAMEIA(IRW0R), andastive (LYY \pes S@%ﬁ‘r ﬁndawewrfﬁaaﬁy a@&@d@t €r 30 nin

3. 1 Z‘mrc)g%)h{?&gﬁ%%%@@r@ﬁé}rﬂ% é&ﬁ%onﬁﬂﬁ%?r%ric{?&nt?%%s%lvé@%&‘f“rﬂ?&&é”‘ﬁ}” e for 30

mn OC over 30 mn an OC for 3
stirring with a mixer. The pH of the bulk solution is measured and adjusted to 5.0 with 5N

NaOH or 5N glacial acetic acid. The solution is brought to its final volume (1 liter) with
WEFI. Where the active compound is a pharmaceutically acceptable salt, hydrate or salt of a
hydrate, e.g., a monochloride salt or a hydrate of a monochloride salt, the amount of the active

equivalent to the free base is added.

Example 21
Preparation of a hydrochloride salt of N-(3-Aminopropyl)-N-[(R)-1-3-benzyl-7-chloro-4-
oxo-4H-chromen-2-yl)-2-methyl-propyl]-4-methyl-benzamide

[00263] In one embodiment, a hydrochloric acid salt of N-(3-Aminopropyl)-N-[(R)-1-
3-benzyl-7-chloro-4-ox0-4H-chromen-2-yl)-2-methyl-propyl]-4-methyl-benzamide, such as
prepared in accordance with Example 2, is formed in the following manner. An HCI salt is
suitably prepared by reacting the free base (e.g. dissolved in a suitable solvent, such as one or
more of TBME, THF, and ethylacetate) with hydrochloric acid, suitably aqueous hydrochloric
acid or otherwise in the presence of water. The mixture is suitably seeded with HCI salt to
assist crystallization. The resulting salt may be isolated using conventional techniques such
as filtration and drying (suitably washing the salt with a solvent, such as one or more of

TBME, THF, and ethylacetate).
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5. ranp to roomtenperature over 30 mn and hold at roomtenperature for 30
mn 6. repeat 2 to 5 as desired By 20 hours cycling sone sol vent

evapor at e oa/08490% e powder fornms on the sides and a nelt- PCThsS0y0i48d f or s
in the bottomof the test tube. Add 2 ni TBI\/E After 15 days, filter the

l'i ght yeIIow solids and wash tw ce wi th abou 5 nm TBME then twice with |
m hexdf@264] 103 M%ﬁ%‘@@@@éﬂ@%@@iﬂ%?repw ag follPWsacuum oven at room

tenperature {f or lﬁlsgo[}vg@lgrﬁ%eg?%%ﬁmoaw’\%%g& of M, |(_1K§1VO§1%{1%S of "[E 267]

Figures 1 and 2 represent a scan, respectively, a salt
pr epar efissalition duitghly corfdued naidoantedpefdnegar at i on B [00268] Di ssol ve 4.23 ¢

f b I hli -
ghrgl-m(aﬁ meromO%@%Wea%éﬂl]e?’ga6?92@/%156@}%%%% fﬁggv Sl dIAYESE 21 m ) of
THF. Add 10 3 vol Ugfﬁﬁb% Oe(mhl: SBquEE’Wh% }gs datls QPI{‘]I&L@IPE gyé)regérg écorélg%{b 1.1 eq

of 12N HC1l (750 pl ne portion as prepared in
Pr epar giregmiratidn(Bbelow; N 3 addl tions of about 10 ng each staggered over

about 10 minutes). .Stjr the m xt Lire overnight, e.g. for about 12-24 hours.
Filter the fi-xturditahlystir v eyalgrgith TBVE, and dry the solids in a

vacuum oven at r

yi el d about SZ 3 @&?Pe&%"ﬂ?&?&%u‘?tf%%%@?@% onuralg %%p%&gﬁ%&%&@%ﬁ) scan of
a salt priMEecthdadrgimpgdi ng to Preparation B. [ 00270] The present invention
i ncludes crystalline N-(3-Am nopropyl)-N[(R)-1-3-

benzyl - 7- chl or o- 4- oxo- 4H chronen- 2-yl ) - 2- et hyl - propyl ] -4-net hyl - benzam de

45, o WOIGERE, e iy bRgie G AL B AR g Sad i BBl T RYLMEN DETS na 26. 0.
degrees 2 theta. Exanple 22 Inhibition of Cellular Viability in Tunor Cell

Lines Treated with KSP I nhibitors.r Materials and Solutions: Cells:
skov3, lugparatign 4eancer (human). Media: Phenol Red Free RPM + 5% Fet al

oAb PTG BT o GRS o0 B e 1
benzyl-7-chloro-4-oxo0-4H-chromen-2-yl)-2- methyl—propyl]-4-methyl-benzamide, and 3 ml
TBME, and dissolve the free base in the TBME at room temperature. Bubble in HCI gas for
about 30 seconds until a white solid forms. Filter and rinse the solids twice with 500 pl
TBME. Transfer the solids to a test tube, add 4 ml TBME and a stir bar, and stir at room
temperature (the salt does not dissolve). Place the test tube containing the mixture in an
Argonaut RS10 heating block (Argonaut Technologies, Foster City, California), or an
equivalent, and temperature cycle as follows:

1. 30 min at room temperature

2. ramp to 40C over 30 min and hold at 40C for 30 min

3. ramp to room temperature over 30 min and hold at room temperature for 30
min

4. ramp to 10C over 30 min and hold at 10C for 30 min

5. ramp to room temperature over 30 min and hold at room temperature for 30
min

6. repeat 2 to 5 as desired

By 20 hours cycling some solvent evaporates, a white powder forms on the sides and a melt-
like solid forms in the bottom of the test tube. Add 2 ml TBME. After 15 days, filter the
light yellow solids and wash twice with about 0.5 ml TBME then twice with | ml hexane.
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Control Conpound for max cell kill: Topotecan, 1M Procedure: Day 1 - Cell
Plating: [00271] Adherent SKOV3 cells are washed with 10nLs of PBS fol |l owed
by the awoiosiossyonf 2mis of 0.25% trypsin and incubation from/BowinGt es at
37C. The cells are rinsed fromthe flask using 8 nL of nedia (phenol
red-free RPM + 5%BS) and transferred to fresh flask. Cell concentration

i s det &ITHLAAYACHINHGVED 3EER0M dsmResTHEedPT hdrd4 hpwrs i pbtaisrabapict4Pong A srlt 109 wo

Y00 L VORE o ookl i3 Fkiehh RRPLEMAMOIS G aiire sy B R aaded to

al | welprepagdd f6ond toffirepaestionfol | owed by incubation for 18 to 24 hours at
37C, 100% hum dity, and 5% C02, allowing the cells to adhere to the plates.
Procedure: Day 2 - Conpound Addition: [00272] To one columm of the wells of

an aut ;ﬁ%@\é&ﬁ%ﬁsay bl ock are added an initial 2.5 L of test conpound(s)
at 400 est desired concentration. 1.25 L of 400X (400M Topotecan

i s addg00268] ot herDissdlles4.0® ptof DB&Y3 - Aisd prypyd)- N [OR)- 1 Belszylel-tid o6 oksadi-t 0
subtract out for background _absorbance of dead cells and vehicle). 500 L of

medi a \/eihmeﬁm%ybﬂs@e&ryérpma&-mstHYhBe%mﬁie IBONOAAFSG | 1y of EHFrpﬁtﬁlﬁdl,O anldl
250 L i .59 i
200+ RuiiEs 2R BERBMEl PRl BhelToLR, T IORVRS (8 ARt 0 21

row, CQupesH)ee@ it MChaltwach as preparedid RBepah@ded (6.gnin Jidalticnabeabdut e t he
assay bl ock to the corresponding cell plates. The cell plates are incubated
for 72 mpeach stageeredovarbeshlhmaiutss). atdthempixiope overghide g afor gpt 4224MrS

Addi ti nd.. i.Ng.: 0 . The. Jr t i hcybat or
and 40 TuRrSeraREALO, et e il rBMS AR Bl BERUF A SIS b G 51
120 m nubd@Sedperatlts ovdRghe@ fbr tyout 32Ahours, @ yieedom4.3 gadHag silhe ODs at
490nm after a 5 second shaking cycle in a ninety-six well _

spect r dPP % net erFlgIDéﬁa(emﬁﬁ"%sqﬂs%f\B@?Vﬂ] ofthealtivenaisd aceerdinedp Peensrativin
(absor hance- background) is calculated and an XLfit is used to generate a
dose-response curve from which the concentration of conpound required to

i nhi bi tjoe270pi | i t yTHaypr&RYe inserd@heﬁmmd:rysmmecmr(wuﬁﬂ@p@bymhre[(gr)asgnt

invention show activity when tested by this nmethod as described above.

Exanpl éepzyl-7-chloro-4-oxo-4H-chromen-2-yl)-2-methyl-propyl}-4-methyl-benzamide
hydrochloride salt having characteristic X-ray diffraction peaks at about 4.8, 9.7, 14.7, 17.9,

18.3, 20.1, 20.9, 22.5, 23.2, 23.8, 26.1 and 26.9 degrees 2 theta.

Example 22

Inhibition of Cellular Viability in Tumor Cell Lines Treated with KSP Inhibitors.r
Materials and Solutions:

e Cells: SKOV3, Ovarian Cancer (human).

e Media: Phenol Red Free RPMI + 5% Fetal Bovine Serum + 2mM L-glutamine.

e Colorimetric Agent for Determining Cell Viability: Promega MTS tetrazolium

compound.

¢ Control Compound for max cell kill: Topotecan, 1uM.

Procedure: Day 1 - Cell Plating:
[00271] 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

flask. Cell concentration is determined using a Coulter counter and the appropriate volume of
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Enanti oner Separation [00275] An enriched 3:1 R S m xture of chronenone
enantioners was separated into its pure enantioners by chiral

chr omat ogwephypssms h t he foll owi ng conditions: Colum - 110CWDSOZINA88903
PCT/ US03/ 11432 Chiral pak AD, 250 x 4.6 nm (Di acel Inc.). Sanple - 22.5
mg/nl in 1:1 i-PrOd hexanes. Conditions - 40 mn at isocratic 50%i-PrOH
i n Hexaglsto gcBieve Ao cadlsE00pL ug @c@atec_h_slwadnbﬁnedlemll elmnmm@h(@dweﬂedtt@s at

(3 - oD A (AL R SRR oV oV 5 8, B3R BBt B8 S nal e

For mat i iRfrd 21370 11990 \Rithi&E! érRi“S%’fC@ Aﬂ@%@me%n% a{dﬂgl%%%e'ﬂm@@ tunor

cells Skov-3 (ovarian) weré plated i'h 96-well plates at densities of 4,000
cells per well, allowed to adhere for 24 hours and treated with various

concent atl hrorre onpounds for 24 hours. Cells were fixed
in 4% r&eﬁ{ﬂi’faﬁ% Hég‘f%???l antitubulin antibodi es (subsequently
recogni 6621721]'5' Ng Td deQoBiffs B ihé WA 8t Bdaicaadakiay b dkoRdYddeand ikiagchst dye
(whi ch stal ns DNA). [002771 Visual inspection reveéal ed that the conpounds

caused X2hL of yest eorapcmaﬂ(s) atd(0&ethe ﬂxrghnfsitdamf&isrﬂ)ns&rmgaomf 1.8 udbsifgl00KNA was
condensed and _spindle formation had i ni but arrested cells

uni f or )OIV BpRgienibiiseitaPthep Al @gmcql ﬁamse%{ts froyn these WeHe rie uggstoan
| nhi bi t100, faLt f%Pch‘i'Jg?o&ﬁ' O§o*%8£1%e %?H%dac llf%ﬁda\?@}hgcsl@e?oc tL1 ofa a%outKSP

ant i bodi es also ¢ arre i'Sp ay ng

nonopol PNSEPAr di @S to EXawWBl LcoatihifB tddt Edndull, £al2A501 8 tofROTHSRERR W] N
Tunor Cell Lines Treated with KSP Inhibitors. 1002781 Cells were plated in

96- wel 1250116t efsmextia ddn®io tDMSOfis addcd00 61 mnmglweélsmatd whith ghe t88- wel | pl at e

and all owed t o adherel w for. 24 hours were then treated
var i ousompgHRdatasHeg Sty Gy ot corpEroN TR meda aicPH SHE Sifpounds

are addgg)it )Ct?d}ﬁ'tlﬂ%eafs% bla_ék toAhé é‘érfe%l%&{dlﬂ)g”%elﬂqﬂﬁgs aBiRadk] | pthiBart AR ubgagent
3-(4,5-di rret hyl t hi azol -

car boxyfmeThbowyrpAeFR/C) -IQO%Atmsudrt)ophéﬁ%l GORHtetrazol i um (MIS) (Patent No.
5,185, 450) (see Promega product catal og #G3580, Cell Titer 96(r) AQueous
One Solution Cell Proliferation Assay) was used to determ ne the nunber of

vi abl e ©elldrRt DB@@DMdemmﬁan@bn Reldifgs emi ning after 48 hours
conpound exposure. The nunber of cells remarning after 48 hours was

conpar €a0273]t he ritletydateodre verabvee foeh g iatublatoe ahd A@ nbM Tl ARMAEddladded o
all owi ng for
e%ch well. Plates are then incubated for 120 minutes at 37°C, 100% humidity, 5%CO,,
followed by reading the ODs at 490nm after a 5 second shaking cycle in a ninety-six well

spectrophotometer.

Data Analysis

[00274] 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 the present invention

show activity when tested by this method as described above.

Example 23
Enantiomer Separation
[00275] An enriched 3:1 R:S mixture of chromenone enantiomers was separated into

its pure enantiomers by chiral chromatography with the following conditions: Column -
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cal cul ation of growh inhibition. [002791 The growth over 48 hours of cells
in control wells that had been treated with vehicle only (0.25% DMSO) is
consi der ewO130889g3 owt h and the growth of cells in wells wPpPch/USoamaeunds i s
conpared to this. 111 WO 03/088903 PCT/US03/11432 [00280] A G 50 was

cal cul at ed R%Q lotti ng t he concentration of conpound in .iMvs the

per cent@y 13} 250g% feram; (Riaceklie od Semples, 22151@%@5’@ lehi- B(@Iéﬂléﬁaﬂeé)r t he
ggt%) ggrr@;(aﬁllrd etfs n%2e4é)orﬁ talt n&%?a?w%%% pMPg%'ﬂlg%( %%%}[e@j chan (r)r(rjl\/\l'te I §) rlngne d by

[ (Tr eat@j48antiohir elute(s@@ a6 rsa |n418 Th&g}}enanﬁ&nwﬁmgmﬁémyms pbent theén val ue
at 48 hours for the treated cells and Control 48 is the value at 48 hours

for theheohtanantigragsafahe enpquod 28 Example 2concent rati ons of conpounds are
tested in duplicate and controls are averaged over 12 wells. A very
simlar 96-well|l plate |ayout and G 50 cal cul ati on schene is wused by the
Nat i onafxaneplees | nstitute (see Monks, et al., J. Natl. Cancer Inst.

83: 757-766 (1991)). However, the nethod by whi ch the National Cancer

I nst i t Menepplax SpindieF watl%ﬁ*?ﬂewmgdféeehmmlﬁ@ Kf&Inlyhitor nst ead enpl oys

o a2y "l Q02821 SO B0 AR, SRR AR T

cell prioli uman  ovaria

Cal cul affidgpnoaklls §5(3we1[, anawe] toehsierfenBtiowdd, add ceapd witl' varibgb0 for KSP
activity uses an ATPase assay. The follow ng solutions are used: Solution
1 consionecngrtionsafithhelyprisaois coynevadsdor Fbhasi Gablswere e ghdoP- 7127), 2 M

T 7002 O AEAL A B ELh BB RIS abschuclh PREMATSiS 08 g
P6757) ﬂ@réﬁ%ﬂ&@@&@eléd&%odd’a&@@n&ﬂn‘bﬁw aﬂdqdecmd@emueﬁs@m [H3889). Solution 2

consists of 1 mM NADH (Sig 129 0.2 nmg/ M BSA (Si ma A7906) pyruvat e
ki nase 9937, L- |\ézévadtué9ps@mﬁdﬁb€@é#é§@ th@CQWIRﬁun(iSFw be arrpglgn g KSP

not or gglgh | t axel
(Si gma #gﬂgﬂﬂg%sggtfgé mrrrrl\ﬁg% oam gggon%l rralg;{{ éﬁ@% q@m%gﬁ%%ﬂng%%(ﬁ pH 6.8
( Si grr:a dgl@lit‘éa kellsalnlfaﬁoﬂnlib&ii}ﬁa}(e\i\fﬁbnb'ﬁéﬁﬁﬁzlﬁd.l):s, iigdichtihg it BeFAwaShig A BTBS89) .
Seri iluti 8-12
erta of Ispilrjldieoprg)?e lgody 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.
100278] Cells were plated in 96-well plates at densities from 1000-2500 cells/well of a
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
Ty. A tetrazolium-based assay using the reagent 3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS) (Patent No. 5,185,450)
(see Promega product catalog #G3580, CellTiter 96® AQ,eous One Solution Cell
Proliferation Assay) was used to determine the number of viable cells at Ty and the number of
cells remaining after 48 hours compound exposure. The number of cells remaining after 48
hours was compared to the number of viable cells at the time of drug addition, allowing for
calculation of growth inhibition.

[00279] The growth over 48 hours of cells in control wells that had been treated with
vehicle only (0.25% DMSO) is considered 100% growth and the growth of cells in wells with

compounds is compared to this.
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two-fold dilutions) of the conpound are nmade in a 96-well mcrotiter plate
(Corning Costar 3695) using Solution 1. Follow ng serial dilution each
wel | has w0 o3/08f9050l ution 1. The reaction is started by addaiusg3/ba3t of
solution 2 to each well. This may be done with a nmultichannel pipettor
either manually or with automated |iquid handling devices. The mcrotiter
pl ate i[80288n tr o &Himrvasgalculatedbyplespnathe capesotrpaercel qommpand nigMnvs the pl e

2hsor b3 A2 o PG ABERCR RO % A AP . L

for ea he ObSE&rved T at ichis

pr opor testfmatediconédnerakdiPasehiciag@wth & ihhidedbpsdvdompard el BEitiddMN.0fthd he
conpound concentration. For a standard | C50 determ nation the data
acqui r @neentiation pywhigls f ol | owi ng four paraneter equation using a nonlinear

fitting progy Gaf i 1Y gen,t Background l+ (X)s [|CSo
where y is t OgrQo gtéerg%egﬁ r@ﬁgcé’g%m%si %thocorrpound concentration. 113 WO

03/ 08890krEIC T 50684 kkHS2aludied8 honirCloati¥atbated cells arl COMRAMAStHaaYIVAGL tHe
structure: ORS RL R R2Z R, OR7 Rl12 R8 wherein: R 1is chosen from
hydr ogdPurolet thereantrgl popslaticfut ed al kyl -, optional ly substituted aryl -,

option H)ygl ubst i llﬁ:cggce%%rgtiglysl 6f’co§ﬁ)§{u?d}%¥est%§?r%lifptl%gt%%ng %E)ﬁat;oqg eré%![ |_ , and

option y substitu eroara an are i ndepend y chosen
f rom hygeagedovenivoidl |Ayveyibistiiak 96aetliadlky layout aatdGiop@lduationshdrdiised

al koxy, optionally substituted aryl-, optionally substituted aral kyl -,
used by the National Cancer Institute (seée Monks, et al., J. Natl. Cancer Inst. 83:757-766
(1991)). However, the method by which the National Cancer Institute quantitates cell number
does not use MTS, but instead employs alternative methods.
[00282] Compounds of Examples 1-13 above inhibited cell proliferation in human

ovarian tumor cell lines (SKOV-3).

Example 26

Calculation of I1Csq:

[00283] Measurement of a compound's ICso 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), | mM IDTT (Sigma D-9779), 5
uM 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 N8129), 0.2 mg/ml BSA (Sigma A7906),
pyruvate kinase 7U/ml, L-lactate dehydrogenase 10 U/ml (Sigma P0294), 100 nM KSP motor
domain, 50 pg/ml microtubules, ] mM DTT (Sigma D9779), 5 uM paclitaxel (Sigma T-
7402), 10 ppm antifoam 289 (Sigma A-8436), 25 mM Pipes/KOH pH 6.8 (Sigma P6757), 2
mM MgC12 (VWR JT4003-01), and 1 mM EGTA (Sigma E3889). Serial dilutions (8-12
two-fold dilutions) of the compound are made in a 96-well microtiter plate (Corning Costar
3695) using Solution 1. Following serial dilution each well has 50 pl of Solution 1. The
reaction is started by adding 50 pl of solution 2 to each well. This may be done with a
multichannel pipettor either manually or with automated liquid handling devices. The

microtiter plate is then transferred to a microplate absorbance reader and multiple absorbance
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optionally substituted heteroaryl-, and optionally substituted

het eroaral kyl; or R2 and R2, taken together forman optionally substituted
3- to 7-rwolwaesdos i ng; R12 is selected fromthe group con®CItuisng/11aB2
optionally substituted i mdazolyl, optionally substituted inidazolinyl

- NHR4; R4) gﬁRB N R4) S02 ?; apnd - N(R4) (CH2R3Db) i s chosen from
hydr ogéﬁa & pmyarg faken for gaghywll m Kinetitpi0d¢a hfg/olése%fi .rttapéehaagw -

option | -,
opt i oné‘t’tl’fh f‘sttﬁéttttt%% e A e eI R Plop S TRl BB SRR~ e
from Opioncmmiatuyn skdost standastll () Ratbrminatjpini therddth yepured tis fivkhyettle &1idwing four
optional | substituted aral kyl optionally s bstltuted het er oaryl -

opti onétafg\}/“gift%ltlﬁtt%‘ésdpgn%f‘@?lﬁ‘&?rﬁq&?g Prograpy (€191 Ri b i s chosen from

hydr ogen, optionally SUR%QE tuted al kyl-, optionally substituted aryl-

optional ly sybsti Ky optH Pagkbyowudbsti tuted heteroaryl -, and

optionally substituted glég~ 03/ 088903 PCT/ US03/ 11432 heteroaral kyl; R4
Ksp

is chosen from hydr nally substituted al kyl-, optionally
substituted aryl - opt| nal substituted aral kyl -, optionally substituted
het ercycl yl -, and optionally substituted heteroaralkyl-; R5, R6, R7 and R8
are i nddiEn e%ﬁlpybsﬁﬁtﬁéierﬁteran@lmlwat ejepung concentipioronal |y  substi t ut ed

al kyl -, optionally substituted al koxy, hal ogen, hydroxyl, nitro, cyano,

di al kyl am no, al kyl sul fonyl -, al kyl sul fonam do-, aIkyIthio-, car boxyal kyl -
car boxam do-, am nocarbonyl-, optionally substituted aryl and optionally
substituted heteroaryl; and R, 5 is chosen fromoptionally substituted

al kyl -, optionally substituted aryl-, optionally substituted aral kyl -
optionally substituted heteroaryl-, and optionally substituted

het er oaral kyl -, R17 is hydrogen, optionally substituted al kyl-, optionally
substituted aryl-, optionally substituted aral kyl-, optionally substituted
het eroaryl -, or optionally substituted heteroaral kyl-, including single
stereoi sonmers, mxtures of stereoisoners; a pharnmaceutically acceptable
salt of a conpound of Fornula |; a pharmaceutically acceptable solvate of a
phar maceutical ly acceptable solvate of a conmpound of Formula I;
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or a pharmaceutically acceptable solvate of a pharmaceutically acceptable
salt of a conpound of Fornmula I. 2. A conpound according to claim1,
wherei n iwoaBksn3 R2 or R2' is hydrogen, then the other PETIES03/Ipdz ogen

3. A compound according to claim1, wherein R2 and R2, are hydrogen and R
is chosen fromoptionally substituted aryl-, optionally substituted

ar al ky| Phagisclaimgd isy substituted heteroaryl-, and optional ly substituted
het er oar al kyl -, provi ded however, that R, is not substituted phenyl. 4. A
conmpound according to claiml1, 2 or 3, wherein R5, R6, R7 and R8 are each

i ndependent | & cemipecidihvingie bywbtwgen, am no, al kyl am no, hydroxyl, hal ogen
C -4 alkyl, C -C4 haloalkyl, C -C4 alkoxy, Cl-C4 hal oal koxy and cyano. 5.
A conpound according to claim4, wherein R5, R6, R7 and R8 are each

i ndependently 115 WO 03/088903 PCT/ US03/ 11432 sel ected from hydrogen
cyano, methoxy, and hal ogen. 6. A conpound according to claim5, wherein
R5, R6, and R8 are each hydrogen and®R7 isReyano, methoxy or halogen. 7. A
conmpound according to claim1 or 2, in|R2 is optionally substituted

C -C alkyl and R2' is hydroge substRgtuted C -C4 alkyl. 8. A
conmpound according to claim?7, Rydf ogen and R2 is optionally
substituted C1-C4 al kyl. 9. ARco J to claim8, wherein R2' is
hydrogen and R2 is ethyl or o) bund according to claim9,
wherein R2 is i-propyl. R S oo claiml or 2, wherein
R, is hydrogen, optionally substitut@d C1-T4 al kylR7 optionally substituted
phenyl - C, - C4-al kyl -, optionally substituted| naphthal enyl methyl, optionally
substituted phenyl, or naphthg|,. 12. A conpeynd according to claim 11,
wherein R, is optionally substituted phenyl-C,-C4-alkyl- or optionally
substi tuted napht hal enyl nethyl -. 13. A conpound according to claim11,
wherein R, is naphthyl, phenyl, bronmophenyl, chlorophenyl, nethoxyphenyl,
et hoxyphenyl, tolyl, dinethylphenyl, chorofluorophenyl,

met hyl okhe@eiaphenyl , et hyl phenyl, phenethyl, benzyl, chlorobenzyl,

met hyl benzyl , . nmet hoxybenzyl, cyanobenzyl, hydroxybenzyl, dichl orobenzyl,
di net hoxybe r&ws cheygen from hydrogen, Optionally substitutéd alkyl-, optionally substituted aryl-,

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

R; and Ry 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 Ry
taken together form an optionally substituted 3- to 7-membered ring;

Rz is selected from the group consisting of optionally substituted imidazolyl,
optionally substituted imidazolinyl, -NHR4; -N(R4)(COR3); -N(R4)(SO;R3,); and —
N(R4)(CH2R3p);

R3 is chosen from hydrogen, optionally substituted alkyl-, optionally substituted aryl-,
optionally substituted aralkyl-, optionally substituted heteroaryl-, optionally substituted
heteroaralkyl-, R;50- and R;7-NH-;

R3, is chosen from optionally substituted alkyl-, optionally substituted aryl-, optionally
substituted aralkyl-, optionally substituted heteroaryl-, optionally substituted heteroaratkyl-,
and R;7-NH-;

R3yp is chosen from hydrogen, optionally substituted alkyl-, optionally substituted aryl-,

optionally substituted aralkyl-, optionally substituted heteroaryl-, and optionally substituted

114



napht hal enyl net hyl . 14. A conpound according to claim 13, wherein R is
benzyl -, cyanobenzyl -, nethoxybenzyl-, or naphthal enyl nethyl. 15. A
conmpound woaaskng to claim 14, wherein R is benzyl. 11@CWDS0®IQA88903
PCT/ US03/ 11432 16. A conpound according to claiml1l or 3, wherein R is
optionally substituted aryl-C -C4-alkyl- or optionally substituted
heteroaheﬁm@amm al kyl -. 17. A conpound according to claim 16, wherein R

is optionall t en d optiopal ly. substituted
napht hal enyl%etss %H(?stehtlﬁgm?g\ycgggpoxﬁtao malls orbc?llhxeqalﬁil ﬁ?&%f} iﬂhél’t‘éﬁeﬁ Ayl
benzyl ,optidhsltyoh®stityited aratiey1nypkiend subi’tﬁnht@@lﬁ%&@@lyl ; aryepieRaNZtbstituted

hydr oxybenzyl .~ di chl orobenzyl, di methoxybenzyl, or naphthalenyl methyl. 19.

A conp distrroaalkyl- d| ng to claim 18, wherei n R i s benzyl -, cyanobenzyl -

ot hoxybenzyh g 9%, B0AR e EOSLIELIY o200 A SARRBNTA, AEgRLdpo o ol ai m

19, wherein oun acco 6] 2 or 3,

wher ei nsuagtauuea aﬂdy( Ré;)t(cﬁa@?@)sumduaealk@xy, RAbgsd, agdribkAMiaR! ¢yanal | y substituted
al kyl - t| onal | éﬁ)’SUbStl tuted aral k tionally substituted

het er oaf%l K mino, gikyisyHanyly ala‘ﬂ’lb’%lifptlfml’é@l- ﬁwﬁh@arcwhoxy@ibylrmdmownmbst i tuted
| - | d al kyl
aryl-. a g%ryo%@u bﬁﬂt@n’é'pg au&ﬁlt%cﬁargpagﬁé%ygﬁﬁw %Bédt&’é?%eéér%%' st 'dt uted alky

and Opt 1 on osen rom

optional |y smisd¢Hoséreftoml dﬁﬁbnzﬂt}&u@ﬂttut@maMyy spthmbily s ttutay ad/l— 22 A
conmpound according to claim?2l, wherein R3 is chosen from lohenyl phenyl
subst i tQptienaly %uﬁSf&H@d@ralhﬂr @pypnal esupsitytedheigroauis end prsnglly palistituteh - c4
al kyl , gtergﬂ Hiy substituted with hydroxyl, Cl-C4 al koxy, Cl1-C4 al kyl
substitute Cl-C4 al koxy, nitro, fornyl, car boxy, cyano,

met hyl enedi ok is lgidaydeanesticmsiy suabsyiu;ted dNeyaG yptiomillytsubdtitutod eyt Sptionallenzyl ;
phenoxynet hyl -; hal ophen met hyl -; phenyl vinyl-; heteroaryl-; heteroaryl -
subst i tUPEHUGA pralleyl=, @Htl%ﬁqg’ ISUB‘FI“@@& @terﬁﬁlﬁ/h oxmionalY substiviadh hal o; Cl- C4

alkyl HASb LM Ednclihl o Cheabkons AduReprylaXXgRLY! . 23 A compound

accor di ng osen rom pheny hal ophenyl ,

di hal ophenyla playaacptiedly acckahtié s4li i aongpahd yf F@hﬁflﬂzyl,,
hydr oxynmet hyl phenyl, . nmet hoxyphenyl, et hoxyphenyl, carboxyphenyl,
et hyl phenyl ;2 Rl@rrypceuﬁéqlw%@fg@hl@,@ﬁﬁé Al pharmaceutlcally acceptable solvate of a

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

compound of Formula I.

2. A compound according to claim 1, wherein if either R; or Ry is hydrogen, then the

other is not hydrogen.

3, A compound according to claim 1, wherein R; and R, are hydrogen and R, is chosen
from optionally substituted aryl-, optionally substituted aralkyl-, optionally substituted
heteroaryl-, and optionally substituted heteroaralkyl-, provided however, that R, is not

substituted phenyl.
4, A compound according to claim 1, 2 or 3, wherein Rs, Rg, R7 and Rg are each
independently selected from hydrogen, amino, alkylamino, hydroxyl, halogen, C;-C4 alkyl,

C,-C4 haloalkyl, C-C4 alkoxy, C;-C4 haloalkoxy and cyano.

5. A compound according to claim 4, wherein Rs, Rg, R7 and Ry are each independently
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117 WO 03/088903 PCT/ US03/ 11432 et hl enedi xoyphenyl , net hoxychl or ophenyl

di hydr o- benzodi oxi nyl , net hyl hal ophenyl, trifluoronethyl phenyl,

bi s(triflworocswetony! ) phenyl benzyl, furanyl, C -C4 al kyl sulpstritSos/ens32
furanyl, trifluoromethylfuranyl, C -C4 alkyl substituted
trifluoronethylfuranyl, benzofuranyl, thiophenyl, C -C4 al kyl substituted
t hi opheglgtted fony bydipegm eyanp, mpidaroend Adicgetel yl , pyridinyl, indolyl,

met hyl pyridinyl, trifluoronethyl pyridinyl, pyrrolyl, quinolinyl, picolinyl,
pyrazolyl, C -C4 al kyl substituted pyrazolyl, Nnmethyl pyrazolyl, C -C4

al kyl substiA gbmfoldrd d¥B6MAHg tB Y laad Bl Wherefal RGAR QKY R, steleath hytregbnpinbazi nyl

C -C4 alkyl substituted isoxazolyl, benzoisoxazolyl, norpholinonethyl,

met hyl tihexsme: mythoxyrer kdegaset hyl , N-nmet hyl i midazolyl, and inidazolyl. 24.
A compound according to claim 23, wherein R3 is tolyl, hal ophenyl,

hal ormet hyl phenyl , hydroxynet hyl phenyl, net hyl enedi oxyphenyl, fornyl phenyl

or cyamophenybmpadind #c6rdifgas Rihiadc@ g WwhereliOR £1saiptibdallydubstitdted Wher ei n R12
is N(R4) (SO2R3a) and R3a is chosen from Cl-Cl13 al kyl; phenyl; naphthyl;
phenyl G@dbstikyliand Ranisthpdiegemor eptiogallyasybytituted GiCadkd) koxy, cyano, nitro,

met hyl enedi oxy, or trifluoromethyl; biphenylyl; and heteroaryl. 26. A
conpound according to claim25, wherein R3a is chosen from phenyl

substi tgut ed A wbipolrd cording@4 cRik Y, wherfeir R4 istykengen a6y BRI G, optioh#ldy
nethylenedjoxg, or trifluoronethyl; and naphthyl. 27. A conpound according
to cl aisbstituted §n-Q alliher ein R12 is - N(R4) (CH2R3b) and R3b is chosen fromC
1-C 13 al kyl; substituted C 1-C4 al kyl; phenyl; naphthyl; phenyl
substituted with carboxy, al koxycarbonyl, cyano, halo, Cl1-C4 al kyl-, Cl-C4
al koxy,9. ni t ro compdind oadingxy claith 8, tvheifelrlRy ytBidrogen ahd R &ethyt lor phspyzyl ; and
het erocyclyl. 28. A conpound according to claim27, wherein R3b is chosen
from phenyl substituted wth one or nore hal o, nethyl, nethoxy, cyano,
triflugromet | , Y r nmet hoxycar bonyl groups;
pi peri diyl ;Abééﬂpééﬂgh%cﬁ%%ﬁé.%ﬁ“&%’%%%ﬁféﬁ%é fd’ig to claim 28, wherein
R3b is chosen from hal ophenyl, pol yhal ophenyl, tolyl, dinethylphenyl,

nmet hoxyphenyl , di met hoxyphenyl, cyanophenyl, 118 WO 03/088903 )

PCT/ US03/ 114890mpeynd aseprgne:thlaiad myi2, wheiein RotsdwdtogesppHengiy, substituted

bis(tr iéll_@P E%Etogﬁbﬂﬁﬂesﬂgétitut%@E)Q%Y—@?-Qﬂya!lkyl:[, ‘optionally substituted
naphthalenylmethyl, optionally substituted phenyl, or naphthyl.

12. A compound according to claim 11, wherein R, is optionally substituted

phenyl-C;-Cy4-alkyl- or optionally substituted naphthalenylmethyl-.

| 13. A compound according to claim 11, wherein R, is naphthyl, phenyl, bromophenyl,
chlorophenyl, methoxyphenyl, ethoxyphenyl, tolyl, dimethylphenyl, chorofluorophenyl,
methylchlorophenyl, ethylphenyl, phenethyl, benzyl, chlorobenzyl, methylbenzyl,
methoxybenzyl, cyanobenzyl, hydroxybenzyl, dichlorobenzyl, dimethoxybenzyl, or
naphthalenylmethyl.

14. A compound according to claim 13, wherein R, is benzyl-, cyanobenzyl-,

methoxybenzyl-, or naphthalenylmethyl.

15. A compound according to claim 14, wherein R, is benzyl.
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but yl phenyl , net hoxycar bonyl phenyl, piperidinyl and naphthyl. 30. A
conpound according to claiml1l, 2 or 3, wherein R12 is -N(R4) (CH2R3b) and R4
is chosewofismssohydr ogen, optionally substituted C 1-C 13 Ppaitkyso3/1apti onal |y
substituted aryl, optionally substituted aryl-Cl-C4-al kyl-, optionally

substitu ed heterocyclyl and optional | substituted heteroaryl-C

1- C4- al A sP@pvIdAcsoring i@a OToh iy mRylssqm@mlimuéalt@ei C 13

al kyl) il eln R4 is chosen from
hydrogeréL%ﬁéﬁﬁgggﬁﬁ%pnaﬁﬁgﬁg %§$:9h81%5§? stl uted W th hydroxyl Cl-c4
al koxy or Cl-C4 aIkyI benzyl ; heteroarylnethyl ; heteroaryl et hyl -
heteroaH¥IpropyI d R16 aI yl.ene- ein R16 i s hydroxyl, di(C 1-A4
al kyl ) a 09@pou acspiing tg,4iy. 16, yhfrﬁw Rchpmnaé\ywawuute%r

het or ooyl .cPall Gl 3! lynaglysn%hdweapgg{%@@ry@% or i dazolyl . 32. A

conpou accor to cI rein alkylene wherein R16 is
hydr oxyl , d|(C1 C4 alkyl)anlno- (C1-4 al kyl)am no-, am no, Cl-C4 al koxy,

or N heterocyclyl und according to claiml1, 2 or 3, wherein
R12 is LONH( Féa)cmaﬁaurmachr ?ﬁlmf%wfl?ﬁ?a’r%gléﬁen%tqhaﬁalpwylsubst i tuted

Cl-C13 ﬁéth%'bfl&&?ﬁh&ﬂ@l}}%nz}” Q@Bﬁdb‘éhfﬁl lﬁlﬁ)’dxvyhet [, Af& (%rX?en%glb stituted

aryl -Cl1-C4 optionally substituted rocyc hd optionally
substi tdlmdloxyMeyloanydphthhle(ﬁ&kmdtk};ll - (preferably hydrogen or optionally
substituted C1-Cl13 al kyl). 34. A conpound according to claim 33, wherein R4
i s R16-al kyl ene- wherein R16 is hydroxyl, di(Cl-C4 al kyl)am no-, (C -C4

al kyl) apg no-, cﬁﬁ})md &lb%gat'g‘%%m%le 1505 nbkeihel i%%@ﬁ%ﬁffR Awa&&g% yfs, conmpound

according to claim1, 2, or rein R12 and R4 is
chosen thetboxybedzydgennagiithaGhyahétiayl, cycl ohexyl ; phenyl substituted with
hydroxyl, Cl1-C4 al koxy or Cl-C4 al kyl; benzyl; heteroaryl nethyl-;

het eroaryl ethyl -; heteroaryl propyl-; and R16-al kyl ene-, wherein R16 is

hydr oxyj, d'AQﬁm%ﬁH ek;\f{n)d?r@ @Qlalm(lglwgéreﬂ l@’ls)o@ po-, amno, Cl1-C4

al koxy-, or ocyc ., particularl yrro dlno, pi peridi no or
i mdazolyl. 119 WO 03/088903 PCT/U803/11432 36. A conpound according to

am 0, 2y RO RBOTH SEERGHE PSRy 815 2y herg T pﬁe%%wa%ﬁ A

conmpou er, e d R16 is
am no. QQKQEBQﬁg“ﬁg%ﬁ%g9gg%%¢§?%§ d(@hg?ﬁﬁg%gﬁ ereln ﬁAB lonaﬂgsen from

hy dr ogesupstiteteti hikteroaralkyl-, optionally substituted heteroaryl-, optionally substituted aryl-,
R50- and R|7-NH-; R;s is chosen from optionally substituted alkyl and optionally substituted
aryl; and R,7 is chosen from hydrogen, optionally substituted alkyl and optionally substituted

aryl.

22. A compound according to claim 21, wherein Rj is chosen from phenyl; phenyl
substituted with one or more of the following substituents: halo, C\-C4 alkyl, C,-C4 alkyl
substituted with hydroxyl, C,-C4 alkoxy, C;-C4 alkyl substituted with C,-C, alkoxy, nitro,
formyl, carboxy, cyano, methylenedioxy, ethylenedioxy, acyl, -N-acyl, or trifluoromethyl;
benzyl; phenoxymethyl-; halophenoxymethyl-; phenylvinyl-; heteroaryl-; heteroaryl-
substituted with C{-C4 alkyl or C;-C4 alkyl substituted with halo; C,-C4 alkyl substituted
with C;-C4 alkoxy- and benzyloxymethyl-.

23. A compound according to claim 22, wherein Rj is chosen from phenyl, halophenyl,
dihalophenyl, cyanophenyl, halo(trifluoromethyl)phenyl, hydroxymethylphenyl,
methoxyphenyl, ethoxyphenyl, carboxyphenyl, ethylphenyl, tolyl, methylenedioxyphenyl,
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et hyl, propyl, butyl, cyclohexyl, carboxyethyl, carboxynethyl,

nmet hoxyet hyl -, hydroxyet hyl -, hydroxypropyl -, dinmethylam noethyl -,

di et hyl awDropssepy| -, di et hyl am noet hyl -, diethylaninoprmnyﬂspyrmsz

am nopropyl -, nethyl am nopropyl -, 2,2-dinmethyl-3- (dinmethylam no)propyl -
1-cycl ohexyl - 4- (di et hyl ami n , .am noet hyl -, am nopropy

ani nobteded lwhwéﬁwhoxycgfw%ﬁ@x&thhydrarheﬁa@e%wemﬁt;avmaf%phenyl
'15‘;2{ ﬁ@ﬁhﬁ@eg{%ﬁ%&% blsflt ﬁ&B(n%&%& )igér@?&h nb%rrraon hiCrCe pliod supstinuted, |

benzyl furmayhaiphenythylfurarylhg|-Ce tdliopt ypbseinyed trlﬂﬂlbffﬁlﬁé‘llxl}l'lﬁhﬁﬂ&’ I benzdfofaynbrl,

et hyl phenyl oxopyrrolidinyl)propyl -, (nmethoxycarbonyl)
bensy! gHORRITth i CE %anbaxm%d)éﬁmﬁcynyl ST AGRIRGL BTZORGES | ny! et hyl

g;frg: y?ﬂn&[ R (lel’ m%{l&g{y!ng r¥ yltrlﬂ or?ﬁx@&%&bﬂ)ﬂn&?&;ﬂ% lB/l ﬁ?nl%hhﬁ' B%Lﬁﬁﬁy'

pi peri qjymzblm,t(hly& all@il pﬂfshdltd«i;/ﬂyﬁzh}}ll N- mmhglhﬁﬁhz;oll)pr GPSZL -aJkyl pulgaantd/Net hyl -
(ethylpyrrolldln ) et _hy (nethylpyrrolldlnyl
(et hy ity rﬂyéarzﬁi}'ll)%r@pﬂkﬂ subsHtghnBIZldzi-fy |ailﬁ@(} aﬁwltutedrla?@ﬁgllyhet hyl - and

dol yl
i not F P, OIS R O R
met hyl anmduzetyhyahd,lmmmlyl am nopr opyl - met hyl am nobut yl -

met hyl am nopentyl -, net hyl am nohexyl -, di et hyl am noet hyI -,
di met hyl am nopr opyl -, di nmet hyl am nobutyyl -, di nmet hyl am nopentyl -

di met hyjlsam %P&?ﬁ%u (ﬁg{;@g &%@&%%I whdr@ﬁﬂ% X?Igan?lzggél?ﬁye}nyl et hyl am nobut yl -

et hyl am nopenty m-nohexyl - ieth

di et hyItmturmmhmp]pmly}, ,hydno@tyﬂnyﬂhalpha@ﬂ) uhytyylenecdmg@hm{ya,rfbﬂmnphiﬁnyl er, Or

di et hyl am n yl. 40. A conpound according to claiml1, 2 or 3, wherein Rl12
is an 9 SII“é and R12 has the fornmula: 120 WO 03/088903 PCT/ US03/ 11432
JIINNRLI3 Rg\ I NR 13 wherein RO is chosen from hydrogen, optionally
substituted C 1-C3 al kyl-, optionally substituted aryl-, optionally

subst i 23t ed ArcyhpaindGteaiding te clabptli daB) whereinR b isHNGR RO R Q)emyd IR Cis1

-C4-al k
¥1osen from C;-C,3 alkyl; phenyl; naphthyl; phenyl substituted with halo, C{-C4 alkyl-,
C-C4 alkoxy, cyano, nitro, methylenedioxy, or trifluoromethyl; biphenylyl; and heteroaryl.

26. A compound according to claim 25, wherein R3, is chosen from phenyl substituted
with halo, C-C4 alkyl-, C;-C4 alkoxy, cyano, nitro, methylenedioxy, or trifluoromethyl; and
naphthyl.

217. A compound according to claim 1, 2 or 3, wherein R, is -N(R4)(CH3R3;) and Ry, is
chosen from C,-C;3 alkyl; substituted C,-C4 alkyl; phenyl; naphthyl; phenyl substituted with
carboxy, alkoxycarbonyl, cyano, halo, C,-C4 alkyl-, C|-C4 alkoxy, nitro, methylenedioxy, or
trifluoromethyl; biphenylyl, benzyl; and heterocyclyl.

28. A compound according to claim 27, wherein Rj,, is chosen from phenyl substituted
with one or more halo, methyl, methoxy, cyano, trifluoromethyl, trifluoromethoxy, carboxy,

and or methoxycarbonyl groups; piperidinyl; and naphthyl.

29. A compound according to claim 28, wherein R3p, 1s chosen from halophenyl,

polyhalophenyl, tolyl, dimethylphenyl, methoxyphenyl, dimethoxyphenyl, cyanophenyl,
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optionally substituted aryl-Cl-C4-al koxy, optionally substituted

het eroaryl - C1- C4- al koxy, optionally substituted heteroaryl; and R13 and
R13' are wodspesydent |y hydrogen, optionally substituted CkcTAISab/iisz,
optionally substituted aryl-, or optionally substituted aryl-Cl-C4-al kyl .

41. A canpound a cording to claim40, whe phenyl substituted with
Cl- C4- taﬂksypmeﬂ}y laFr%BWmetaWB?%ahlﬂtrlfbw&mthyl&qhes@nwboxmen% t-

compou Fﬂg] yl'; hal ophenyl; or
hal on‘enﬁ]fﬂg}ﬁéﬁkp 03‘9"%"3‘582% KI B@?é(&;lrn llalr?%d[aghﬁl?{m m 40, wherein R13 is
hydrogen and R13' is substituted C 1-C4 alkyl. 44. A corrpound accordi ng to

claim4 V\/nereln R13 is hydrogen and R13' is _am none IYI , _am noet hyl -
am nopr pyI A COIRBOYA aﬂ?f’?%h“r%é?l‘igaf‘ml %@é@ywwlﬁ&?ﬁyﬂN(M)(C 2Rap) and Ry is

benzyl r X 45. A
conpoun Xg%c%%k%% &mﬂ&' Sugsrtlt&&géym Mﬁﬁhgéﬁgm%%nﬁn%ﬁlbl i ne and
R12 hasbptlbhailyfsmbsmhad hﬂyl—@h@?@ﬂkﬂ&&@ﬂanmﬁubﬁﬁ%dhéﬁ&cy&iﬂaud opthnbliRla Rg \
R10' erein, chose om hydr ogen, tionally substituted
aﬂu%ﬂtmed Bﬁt@mwéﬂlg/%%xlf fﬁ efgéa& y Ipfdpggen of ﬁpﬁl‘emﬁv pybssigied C1-Gred
ar yI Ca al kyl -, and optionally substituted heteroaryl; and R o, Rio,
R14, and 4, are independently chosen from hydrogen, opti onal |y
substituted C -C8 alkyl-, optionally substituted aryl-, and optionally
SUbStItLited | -C i al ky und accardi ng to claim 45,

wher ei P Pwmdéﬁs%r#wﬁﬁ@ﬁp%ﬂ Qh%rﬁw is ghasepparog) IxfrogencCrles al koxy-
and/ or t u d gto
claim 4%1@)11 er el %‘?HFg{eﬁgl SQIIBQ M{egr\l)ggl }g@%ﬁgr%/f&‘ a{% PP@ T a‘?ifﬁ%eﬂkﬂ
met hox yeheoarylmethdd; th|:‘tlev:'}:r:uy)l'l¢:thy)llL Headroarglptopyphanly IR16 -alkylene-, wherem Rig is

hydroxyl, di(C,-C4 alkyl)amino-, (C;-C4 alkyl)amino-, amino, C,-C4 alkoxy-, or N-

heterocyclyl-, particularly pyrrolidino, piperidino or imidazolyl.

32, A compound according to claim 31, wherein Ry is Ryg-alkylene- wherein R ¢ is
hydroxyl, di(C;-C4 alkyl)amino-, (C-C4 alkyl)amino-, amino, C,-C4 alkoxy, or N-
heterocyclyl.

33. A compound according to claim 1, 2 or 3, wherein R, is -NH(R4) and R4 is chosen
from hydrogen, optionally substituted C;-C,3 alkyl, optionally substituted aryl, optionally
substituted aryl-C;-Cs-alkyl-, optionally substituted heterocyclyl, and optionally substituted
heteroaryl-C,-Cs-alkyl- (preferably hydrogen or optionally substituted C;-C;3 alkyl).

34, A compound according to claim 33, wherein Ry is Ryg-alkylene- wherein Ry¢ is
hydroxyl, di(C;-C4 alkyl)amino-, (C|-C,4 alkyl)amino-, amino, C,-C,; alkoxy, or N-
heterocyclyl.

35. A compound according to claim 1, 2, or 3, wherein R, is -N(R4)(COR3) and Ry is
chosen from hydrogen, C;-C4 alkyl; cyclohexyl; phenyl substituted with hydroxyl, C,-C,4
alkoxy or C;-C4 alkyl; benzyl; heteroarylmethyl-; heteroarylethyl-; heteroarylpropyl-; and

R ¢-alkylene-, wherein R ¢ is hydroxyl, di(C;-C4 alkyl)amino-, (C;-C4 alkyl)amino-, amino,
C;-C4 alkoxy-, or N-heterocyclyl-, particularly pyrrolidino, piperidino or imidazolyl.
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48. A conpound according to claim45, wherein R10, R o', Rl4,, and R14 are
I ndependently hydrogen or optionally substituted C1-C4 al kyl. 49. A
conmpound wWo®ashHIngy to cl aim 48, wherein R14, and Rl14 are Rgdrusgem432 50. A
conmpound according to claim1, wherein Rl is benzyl, hal obenzyl,

met hoxybenzyl -, cyanobenzyl, or naphthal enyl nethyl-; R2 is ethyl or
propyl; R2, is hydrogen; R5 is hydrogen; R6 is hydrogen; R7 is halo,

. ygeth - RBLISch .. .and | s_-NRACOER3) wher ei
RA T onti ona oot Pohe o Bhh S NRERNE e e i o b mte ¢

hydr oxydlkoxdi 4iGb; &)l kiikllamimg dialyGimiad, aldkody),ariNiheteroaydlylo, pyrrol i di no,
pi peridi no, im dazolyl and norpholino. 122 WO 03/088903 PCT/ US03/11432 51.
A conpound according to claim50, wherein R, is benzyl, hal obenzyl,

met hoxygenzy|] - . h et hyho<p. ' l: R2, is
hydr og)glr?;' I—é C?rgsﬁygr ogglﬁl?/[lg’ t&grﬁl@%ﬁygp%@% IE%’? éllkﬁlg?% Bg%dy%}?g% 9‘% °hoxy or
hydrogen; R8 is hydrogen; and R12 is -NR4(COR3) wherein R4 is am nopropyl
and R3 js tolyl. 52. A conmpound according to claiml or 2, wherein RL is
benzyl ,38hal dbeampPundaccordiEia skapm 30, wp%rﬁ@&mthseelfmﬁabm%ﬂnemt%t hyl: R2

s et p>§{th>g{},5n@gpynlg'¥lh ggcgoﬁggy%%pg)ggﬂgyh BrbokFmBAE, GBIy RO R afiERGED: R
hydroxypropyl-, dimethylaminoethyl-, dimethylaminopropyl-, diethylaminoethyl-,
diethylaminopropyl-, aminopropyl-, methylaminopropyl-, 2,2-dimethyl-3-
(dimethylamino)propyl-, 1-cyclohexyl-4-(diethylamino)butyl-, aminoethyl-, aminopropyl-,
aminobutyl-, aminopentyl-, aminohexyl-, aminoethoxyethyl-, isopropylaminopropyl-,
diisopropylaminoethyl-, 1-methyl-4-(diethylamino)butyl-, (t-Boc)aminopropyl-,
hydroxyphenyl-, benzyl, methoxyphenyl-, methylmethoxyphenyl-, dimethylphenyl-, tolyl,
ethylphenyl-, (oxopyrrolidinyl)propyl-, (methoxycarbonyl)ethyl-, benzylpiperidinyl-,
pyridinylethyl-, pyridinylmethyl-, morpholinylethyl-, morpholinylpropyl-, piperidinyl-,
azetidinylmethyl-, azetidinylethyl-, azetidinylpropyl-, pyrrolidinylethyl-, pyrrolidinylpropyl-,
piperidinylmethyl-, piperidinylethyl-, imidazolylpropyl-, imidazolylethyl-,
(ethylpyrrolidinyl)methyl-, (methylpyrrolidinyl)ethyl-, (methylpiperidinyl)propyl-,
(methylpiperazinyl)propyl-, furanylmethyl- and indolylethyl.

39. A compound according to claim 38, wherein R4 is aminoethyl-, aminopropyl-,
aminobutyl-, aminopentyl-, aminohexyl-, methylaminoethyl-, methylaminopropyl-,
methylaminobutyl-, methylaminopentyl-, methylaminohexyl-, dimethylaminoethyl-,
dimethylaminopropyl-, dimethylaminobutyyl-, dimethylaminopentyl-, dimethylaminohexyl-,
ethylaminoethyl-, ethylaminopropyl-, ethylaminobutyl-, ethylaminopentyl-, ethylaminohexyl-,
diethylaminoethyl-, diethylaminopropyl-, diethylaminobutyyl-, diethylaminopentyl-, or

diethylaminohexyl.

40. A compound according to claim 1, 2 or 3, wherein R, is an imidazole and R ; has the

formula:
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R8 is hydrogen; and R12 is optionally substituted i mdazolinyl wherein Rlo,

Ri o, Rl4 and R14 are independently hydrogen or optionally substituted
Cl- C4 al kwio;03m8890329 i s optionally substituted phenyl. 53pPcAusosrprand
according to claim1 or 2, wherein Rl is benzyl, hal obenzyl,

met hoxybenzyl -, cyanobenzyl, or naphthalenylnethyl R2 is ethyl or propyl;
R2, is hydrogen; R5 is hydrogen; s hydrogen; R7 is halo, cyano,

met hoxy or hydrogen; R8 is hydrogeﬁJJdnd R12 is optionally substituted

i m dazol e, wherein R13 is hydrogen 132 F§3hydrogen or optionally
substituted alkyl; and RO is &p bstituted aryl. 123 WO 03/088903
PCT/ US03/ 11432 54 A conpound acco dingfto any one of clainms 1-47 wherein
R2 and RTare each attached to a ste ic center having an
R-configuration, or a pharnmaceutically acceptable salt or solvate thereof.
55. A conpound according to any one of clain® 1-48 that is a hydrochloric,
phosphoric, or oxalic acid salt. 56. A conposition conprising a
pharmaceuti cal excipient and a conpound, salt, or solvate thereof of any
one of whesdins 1-47. 57. A conposition according to claimb50, wherein said
conposition urt er es a_chenot her.a i nt th than a
conmpound of SE0 T g{) ﬂgs?ﬁ?&r RRitoRaHy tubs {“élgﬁ%t%'é¢ a?%ﬁ %(eglugﬁgmeg& A
cormosIatrylorbpaeﬁaqry%aguaféd%ﬁianéalalky}h%ﬁbﬁhl@%ﬁkrﬁ@te@ﬁ&ewamd ur 511%&1-
conprises a taxane. : osition according to claimb5l, wherein said
COMposi qpltlonall‘ymubﬁtetuted @mjﬂls@sal ox}i, aptaonally kabstiuded }a@eromybﬁmﬁ@sﬂImWn

accordin wher aid conposition further conprises a

t opoi sd ng”éag Ftﬁ]meélhﬁﬁoary and”

R,z and R ;3 are independently hydrogen, optionally substituted C;-Cg alkyl-,
optionally substituted aryl-, or optionally substituted aryl-C;-Cs-alkyl.

41. A compound according to claim 40, wherein Ry is phenyl substituted with C,-Cy-

alkyl, C,-Cy4-alkoxy-, and/or halo; phenyl; or benzyl.

42. A compound according to claim 41, wherein Ry is tolyl; halophenyl; or

halomethylphenyl.

43. A compound according to claim 40, wherein R,3 is hydrogen and R,3: is substituted

C,-C4 alkyl.
44. A compound according to claim 43, wherein R;3 is hydrogen and R;3: is
aminomethyl-, aminoethyl-, aminopropyl-, acetylamino-methyl-, acetylaminoethyl-,

benzyloxycarbonylamino-methyl- or benzyloxycarbonylamino-ethyl-.

45. A compound according to claim 1, 2 or 3, wherein R is an imidazoline and R | has

the formula
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61. A nethod of nodul ating KSP kinesin activity which conprises contacting
said kinesin with an effective anount of a conpound according to any one
of clai mewbh 3o8®B3 or a pharmaceutically acceptabl e salt perT/ 05/ VRBE
thereof. 62. A nethod of inhibiting KSP which conprises contacting said
kinesin with an effective anmount of .a conmpound according to any one of
clains 1 to 55, or a pharnaceuticaILgbuaq@gptable salt or solvate thereof.
63. A nethod for the treatment of a“cgllu aerrollferatlve di sease
conprising 124 WD 03/088903 PCT/ USQ atimi ni stering to a subject in
need thereof a conpound accor 8b any jone of clainms 1-55, or a
pharmaceutical |y acceptable salt or\solvate ghereof. 64. A nethod for the
treatment of a cellular proliferati ase conprising admnistering to
a subject in need thereof a conposition acsgrding to any one of clains 56-
60. 65. A nethod according to claim63 or clT® m 64 wherein said disease is
sel ected erﬂkﬁaﬁ group consi sting of cancer, hyperplasias, restenosis,
cardi ac hypertro i mmune di sorders, and i nfl amation. 66. The use, in
t he manuf actReriec seafmdhﬁhimm orftipmaliy substifgedde-Caallyl-, pptipidl byrsabstitated

phar ma b lei P TR B e P ¢ b 30t oRP el el e Senandor
conpound as Ri6R Je "4 dhdCRk @i dne fldep &ﬂeﬁtggcmr@ﬁwa@ g8d, o@uﬂﬁ‘/glgﬁsﬁﬁﬁﬁhtedf or

treathg a di sorder associated with KSP ki nesin act|V|ty
-Cy alkyl-, optionally substituted aryl-, and optionally substituted aryl-C,-Cg-alkyl.

46. A compound according to claim 45, wherein Ry is methylenedioxyphenyl; phenyl;

C-C4 alkyl-, C;-C4 alkoxy-, and/or halo-substituted phenyl; or benzyl.

47. A compound according to claim 46, wherein Ry is methylenedioxyphenyl; phenyl;
tolyl; methoxyphenyl-; halophenyl; or halomethylphenyl.

48. A compound according to claim 45, wherein R, Ri¢,, R14’, and R4 are independently

hydrogen or optionally substituted C;-C4 alkyl.

49, A compound according to claim 48, wherein R4 and R4 are hydrogen.

50. A compound according to claim 1, wherein

R is benzyl, halobenzyl, methoxybenzyl-, cyanobenzyl, or naphthalenylmethyl-;

R, is ethyl or propyl;

Ry is hydrogen;

Rs is hydrogen;

Re is hydrogen;

R7 is halo, cyano, methoxy or hydrogen;

Rgis hydrogen; and

R,z is -NR4(CORj3) wherein Rj is optionally substituted aryl and Ry is Rj¢-alkylene-
wherein Ry is hydroxyl, di(C,-Cy4)alkylamino-, (C-C4 alkyl)amino-, amino, pyrrolidino,

piperidino, imidazolyl and morpholino.
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51. A compound according to claim 50, wherein
R, is benzyl, halobenzyl, methoxybenzyl-, cyanobenzyl, or naphthalenylmethyl-;
R is propyl;
Ry is hydrogen;
Rs is hydrogen;
R is hydrogen;
R7 is halo, cyano, methoxy or hydrogen;
Rg is hydrogen; and
Rz is -NR4(COR3) wherein Ry is aminopropyl and R3 is tolyl.

52. A compound according to claim 1 or 2, wherein

R is benzyl, halobenzyl, methoxybenzyl-, cyanobenzyl, or naphthalenylmethyl;

R; is ethyl or propyl;

R, is hydrogen;

Rs is hydrogen;

R is hydrogen;

R7 is halo, cyano, methoxy or hydrogen;

Rgis hydrogen; and

R\, is optionally substituted imidazolinyl wherein R;g, R}, R14 and R4 are
independently hydrogen or optionally substituted C;-C, alkyl; and Ry is optionally substituted
phenyl.

53. A compound according to claim 1 or 2, wherein
R is benzyl, halobenzyl, methoxybenzyl-, cyanobenzyl, or naphthalenylmethyl;
R is ethyl or propyl;
Ry is hydrogen;
Rs is hydrogen;
Rg is hydrogen;
R7 is halo, cyano, methoxy or hydrogen;
Rgis hydrogen; and
R, is optionally substituted imidazole, wherein Ry3 is hydrogen and R,3- is hydrogen

or optionally substituted alkyl; and Ry is optionally substituted aryl.
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54. A compound according to any one of claims 1-47 wherein R? and R? are each attached
to a stereogenic center having an R-configuration, or a pharmaceutically acceptable salt or

solvate thereof.

55. A compound according to any one of claims 1-48 that is a hydrochloric, phosphoric,

or oxalic acid salt.

56. A composition comprising a pharmaceutical excipient and a compound, salt, or solvate

thereof of any one of claims 1-47.

57. A composition according to claim 50, wherein said composition further comprises a

chemotherapeutic agent other than a compound of Formula I or a pharmaceutical salt or solvate

thereof.

58. A composition according to claim 51, wherein said composition further comprises a
taxane.

59. A composition according to claim 51, wherein said composition further comprises a vinca
alkaloid.

60. A composition according to claim 51, wherein said composition further comprises a

topoisomerase I inhibitor.

61. A method of modulating KSP kinesin activity which comprises contacting said
kinesin with an effective amount of a compound according to any one of claims 1 to 55, or a

pharmaceutically acceptable salt or solvate thereof.

62. A method of inhibiting KSP which comprises contacting said kinesin with an effective
amount of a compound according to any one of claims 1 to 55, or a pharmaceutically

acceptable salt or solvate thereof.

63. A method for the treatment of a cellular proliferative disease comprising
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administering to a subject in need thereof a compound according to any one of claims 1-35, or

a pharmaceutically acceptable salt or solvate thereof.

64. A method for the treatment of a cellular proliferative disease comprising

administering to a subject in need thereof a composition according to any one of claims 56-

60.

65. A method according to claim 63 or claim 64 wherein said disease is selected from the
group consisting of cancer, hyperplasias, restenosis, cardiac hypertrophy, immune disorders,

and inflammation.
66. The use, in the manufacture of a medicament for treating cellular proliferative disease,
of a compound according to any one of claims 1-66, or a pharmaceutically acceptable salt or

solvate thereof

67. The use of a compound as defined in claim 66 for the manufacture of a medicament

for treating a disorder associated with KSP kinesin activity.
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