] 9SEP2006 COMPOUNDS, COMPOSI TI ONS AND METHODS CROSS- REFERENCE To RELATED
PATENT APPLI CATI ONS [ 00011 This application clains the benefi{ 9&Fpyys.
Provi si onal Patent Application nunber 60/373,454, filed April 17, 2002;
and of U S. Provisional Patent Application nunber 60/410,682, filed

Sept enber 13, 2002. Each of these applications is incorporated herein by
reference for all purposes. FIELD OF THE | NVENTI ON [ 0002] This invention
rel ates to conpounds which are inhibitors of the mtotic kinesin KSP and
are useful in the treatnment of cellular proliferative diseases, for exanple
cancer, hyperplasias, restenosis, cardiac hypertrophy, imune disorders,
fungal disorders, and inflamation. BACKGROUND OF THE | NVENTI ON 100031
Anong the therapeutic URESS (b DAV xanes ‘and vi nca
al kal oi ds, which act oggﬁgggotubdﬁ%gpigﬁﬁﬁzgtuEU$§s arghﬁﬁgﬁ%rinary
structural element of the mtotic spindle. The mtotic spindle is

responsi bl e for di s¢ri buti on of rfcf)#l cat@quopi es of the genone to each of
the two daughter cetfESTRETERESEHILC RELA RN ATENTARILIGATIONS | s presuned t hat
di st uptfogariof t NeTis bl GusPLRAbAEheARSEUN, a5ifiGa bhisnd AphiRBIGY t1 0N of
cancer cell division,  and.induction of cancer ce deat h. wever,

m cr ot ubumtes 6067H468 haled typpid $ 7,002 pdrdidfdl.S. BibwisivhalrRasent Applictdion guiibacks f or

iintrace | r.ansport in cesses. Becaquse these agents do not

speci f iécdéﬂ @éﬁztaf@f‘éf 30%“?‘6‘?%‘&9?&\% Fagh 0‘?‘??8-‘3? R0 RForRareied herin i i t
their pdfedideFesal plPed] | nprovenents 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
adm ni stration of these agent%,could be_reduced. Traditionally, dramatic

i mprovenents in the treat ment FSPLRARTHE INYENTIQN ¢ ated with identification
of theqoeggutic aggBitvedfdl REdsHHS oﬁ%%hiéﬁﬁgﬂﬂﬁlﬁf@s oiﬁ’ﬁ?gmo‘ﬁé fkﬂ'tesitnh' S
i nclude not only the taxanes, but also the canptothecin class o
t opoi sduel ardare usefwl bi tho trsatnenbef dslular pfoliféraide digasespioe txamysle caricent i ¢

kinesins are attractive tatgets for, new anti-cancer agents. 1 9 SEP 2006
[0005] IPPBTasEsfeREarsis caPl Ryporirona d0ampe Sisorss. huedidtoriehanfunct i on of
t he m tigflimation.
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BACKGROUND 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 woutd 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 aftractive. targets.for new anti-cancer apents.




spindl e, but are not génerally part of other mcrotubule structures, such
as in nerve processes. Mtotic kinesins play essential rol &9 tériogg al |

; phases of mtosis. These enzynes are "nolecular notors" that transform

energy released by hydrolysis of ATP into mechanical force which drives
- the directional novenent of cellular cargoes along mcrotubul es. The
catalytic domain sufficient for this task is a conpact structure of

appr oxi &ﬁb&y 340 amno _acids. During mtosis, kinesins organize
mcrotu i nt o MRUBKHISHiAs agtepgnes assankiak for assernlly and functien efthediietic

Ki ' ' f - pi_ndl ] t ubul
el DI B at O BBl e R TGS o BL RN BteD S, P et e sae 1
phases oMititicds$nesins phypasénianiobds dueing Ul BRiseOBf Mftodi. I THsE eldyiR§ bz f unction

causes nal formation or dysfunction of the mtotic spindle, frequently

resul t i nghelepudasmotersc that ppstasm awg)c@llqasﬂémh?drqlﬁmﬁj]A%m&gmﬁaniﬂat otic

Ki nesi ng i - Wy i Sk., KSP bel pngs . to a '

evol uti ?ﬁ%i%cgﬁg%ﬁggguﬁaﬁggr#‘geu g‘r’rﬁeﬁulgf %:)r)ﬁ%“é ag’ﬁg-“&fﬂog'tt{uge& H&r ot ubul e

not or s toasdlyticadearaih sefficiehofdpitiiotask ihwemimtr aneiuse spsiaihRelyakoaniaparal l el -
hormodi mers, During mtosis KSP associates with mcrotubules of the mtotic
spi ndl e.2Kisc IBIrHjEdREPSH kiesian piegpir aycronibhles iniel theapalan stiemrs thetgs Heman

spi RS K eycrosbel polBIUNGRI g Heman
onopol e pATaL "R sREnEREP PR AN S B I ARG st 08y A

cel | deatdll ageBRcanal dhengs @dltheintiegicspindle Bt ted HOR SFULIRI BhaSdsIAMiBAR, bundl e
antiparallel, mcrotubules and slide themrelative to one another, thus

f or ci ng WARSTIEBEL prifyPaignoaniteljsdrinesin foapipegpuses senlfopuptinreor dysfanetpiiasfe B

pi ndl agat. i i ng..af ni | t,h i ndl | e.
50071 s Bk BPAURL ety Hlinfin BUEL Al Ehadbu bBn. BPanay” B¢ ai
Cel |, §8006]59- 69 AM2A5}He nhotictinadhs wliiclehave bR flehtificd iIRREIPNKSBE:14H35- 42

(1996); Gal %: oetal., J. Cell Biol,, 135:339-414 (1996); Blangy, et al.,
J Biol . teaBgyolubionariyganserved kingsim)sublamibygf plusepd-djrectedaigrovbule motors that

P11 25 ety Bl e holo e W SRS ARy 581 flopipbers, Bhrar iy

accessi dShassbeines witkdbibastubuibderAhe titatic spiBdi4 2 Micronnéttion lof agiiaies of t he KSP

gene (TIEI&?S% has. bgggg, delsjcri bed (Lee, et_al., Ml Endocrinol., 9:243-54
(1995) ; YEREd ARG inio bymian eslls pranstsspindieaibpiepatien Huiesd BRcERI®Y, as

UL SRRERE SRR I B SR B
devel oprehdenth. kBPedndantaien Kindsirs in bernnbehapan] drgsisods; bandle Agliparaliet i s an
obj ect Cr)rflic}'ort]&bules and slide them relative to one another, thus forcing the two spindle poles apart. |
KSP may also mediate in anaphase B spindle elongation and focussing of microtubules at the
spindle pole. | |

[0007} Human KSP (also termed HsEg5) has been described (Blangy, et al., Cell,
83:1159-69 (1995); Whitehead, et al., Arthritis Rheum., 39:1635-42 (1996); Galgio et al., J.

Cell Biol., 135:339-414 (1996); Blangy, et al., ] 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 (TRIP5) has been

described (Lee, et al., Mol Endocrinol., 9:243-54 (1995); GenBank accession number

L40372). Xenopus KSP homologs (Eg5), as well as Drosophila KLP61 F/KRP1 30 have

been reported.

10008] 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

9 : .-




present invention to provide conpounds, conpositions and nmethods useful in
the inhibition 2 1.9 S E P 2006 of KSP. SUMVARY OF THE | NVENTI ON [ 0009] In
~accordance with the objects outlined above, the present i nvehtdi SR Bovi des
conpounds that can be used to treat cellular proliférative diseases. The

- conpounds are KSP inhibitors, particularly human KSP inhibitors. The
present invention al so provides conposi tions conprising such conpounds,
and nethﬁgﬁﬁpt|I|2|ng such compounds or conpositions, which can be used to
treat c€ ar proliferative diseases. [0010] In one aspect, the invention
relates to methods for treating cellular proliferative di seases, and for
treating disorders by inhibiting the activity of KSP. The nethods enpl oy
conmpounds represented by For rBuivMARY GF RBE INRIENREON R2. RR1 \ OR7 12 Ra

Formul a erei s chosen fr.om hydrogen, optronally substi tuted
al kyl -, [‘lé%q&qo nal | }“ affodes PR T Qhigcts O%g?f‘rddﬁa‘rq {Hequigsent nvention groyides -
optio na'cbh‘lkpﬁhmﬁtthétl&ﬁge beuss %ﬁﬂ/denulae&@hf%?&dvg ARkAs. S’ﬂ?éédhnf;;gﬁﬁ&'s are KSP

het er oar al and R2 are independently chosen fro

opt i onallmlybmmmd@l? haimap| KSP lrxhrinioméll‘ﬂewrmmdnubedlsabmmes optr onal | y
substrtu tionally substituted aralk ptional]y substituted
het er oary 1? pomé%r&; d@ﬁqp IS shgh é‘tm%%ﬂ?wa methods %W&?}lcgco’@?o wiso%d R2  taken
t.oget he%ﬁl@bmlé‘ﬂ; QBkdhQAR bk s B tHeht i1y ?rolﬁ“é?at?ve ged ring, RI2 is
selected fromthe group consisting of ionally substituted imdazolyl,
option alwaﬂi ubst i fupegiaspedtdtee divention relaNHFté methddRA)r(tEBAREY cellubdr R4) ( SO2 R3a)

and - proh%er%l':" ve %seascs and for treating disorders by inhibiting the activity of KSP. The

methods employ compounds represented by Formula I:

R4z Rs

Formula I

wherein:

Ry is chosen from hydrogen, optionally substituted alkyl-, optionally substituted arylﬁ,
optionally substituted aralkyi-, 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 heteroary]-, and optionaily _substituted heteroaralkyl-; or R; and R
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, —;NHRJ‘; ~N(Rs)}(COR3); ~N({R4)}SO;zR3.); and — |




N N(R4) (CH2R3b); R3 i s' chosen from hydrogen, optionally substituted al kyl -,

optionally substituted aryl-, optionally substituted aralkyl1gsggqm§nally
substituted heteroaryl-, optionally substituted heteroaralkyl-,""R-~"50- and
Rl 7-NH; R3a is chosen fromoptionally substituted al kyl-, optionally

- substituted aryl-, optionally substituted aral kyl-, optionally substituted
heteroaryl -, optionally substituted heteroaral kyl-, and R 7-NH; R3b is.
chosen fr hydrqogen, optionally substituted al kyl-, optionally substituted
aryl -, d@ﬂ%@%ﬂﬁﬁgﬂgubstituted aral kyl -, optionally substituted '

ot o PSR o SN L "

opt i onal | gptembHly swhstiededuralkiel) epticaplly ubatithied hietasdaiytly bpdofiyesibyithtyd - | "and
optionall subsii uﬁ%ed hg eroaral kyl -; R5, R6, R7 and R5 are independently
chosen f rifiy Ry lﬁ’éj'e 15Qi@pf RigPtH-onai 1y substituted alkyl-, optionally

substituted al : fi st RQ ?c[ﬁgi ' i_NQ..-
~al kyl sul f onyl K%)g E?@%g{%ﬁl&égwéﬁsﬁtyﬁdﬂ]@i fS%tar é&f/%%%gd %?a’%éygﬁ%%o- ,
am nocar bayticufedopalkpinadpiipnallybsibstituted de@roaryl 2 optiamplly sulsdtityted bsitontalitydd

het er oaryl - : Rﬂﬁ! i s chosen fromoptionally substituted al kyl-, optionally
subst i t ut ¥y gﬂv #1% optionally substituted aral kyl-, optionally substituted

heteroaryl -, apd ;9RLEIRAR hﬁﬁ@%}‘i f h 3 l{?"l = i 1
hydrogen, opti O%Lalﬁl y subgthlyt ut e é%‘kiyoﬁ-gl,ly %%?{ftg%g%r Yéﬁ%%%?&?égftﬂgﬁfﬁ E-lr,}l ’
opt i onal | gpticpably sulistitueet] aalklykydptionalbht substitited hetehmitylt, uhé dplieizdlycabyituted or
opt i onal I%ef subsﬁ%’igt ed hetero-aral kyl-, including single stereoisoners,

‘m xtures BHEIORMISE soners; a pharmaceutical |y acceptable salt of a conpound

- of Fornula 1; CRCEMh HEa ' : . > ically
accept abl e solf\}'a?s}(}é‘1 (rgf a Cgg%lggﬁ%%gg&%@%hﬁg%&g?ﬁaﬂgﬁgp i C%%B?ﬁt?%ﬂa&ﬁ ’
accept abl eptsmkiipswsofuied phikyhpaeionaltpsibytitated dpteadyt kyl-s ahd ogtiorally sdrpatesdd of
Formula I, %{Oo’éi}ly According to one enbodi nent, when either R2 or R2. is
hydr ogen, "M825H4¥% i s not hydrogen. In another enmbodinent, R2 and R2 are

eac h hydrogen; gang, R, zh$REHRIEApbh® Rl chosen from hydrogen, acyl, optionally-
substituted alkyl-, optionally substituted alkoxy, halogen, hydroxyl, nitro, cyano,
dialkylamino, alkylsulfonyl-, alkylsulfonamido-, alkylthio-, cérboxyalkyl-, carboxamido-,
aminocarbonyl-, optionally substituted aryl and optionally substituted heteroaryl-;
Rys is chosen from optionally substituted alkyl-, optionally substituted aryl-,
_ Optidnally substituted aralkyl-, optionally substituted heteroaryl-, and optionally substituted
heteroaralkyl-; and
Riyis 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 [;
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.
[0011] According to one embodiment, when either R; or Ry is hydrogen, the other is
not hydrogen. In another embodiment, R, and Ry 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 -




optionally substituted aryl, optionally substituted aral kyl I%EE M Iy
substituted heteroaryl, and optionally substituted heteroara fl ) @r ovi ded
“however, that R, is not substituted phenyl. 4 1 9 SEP 2006 10012] In one
aspect, the invention relates to nmethods for treating cellular
proliferative di seases and other disorders that can .be treated by
inhibiting KSP by the admnistration of a therapeutically effective anount

of a CO@g?Pd of Formul a I;ha_ ghar ceutical l é %ccept able salt of a
compountl 0f For mut"a1% SRt prHIpedtIcE it mpthodtie peaiteecclidiivat e of a

phar MacgidlifsatiodiksaRhablie: adbidellnd GPBPRUA B inkBidll sh by gleh®r €Of . Such
di seases and di sorders include cancer, hyperplasia, restenosis, cardiac

 hyper t r ¢fshipistiaipmoga thewpeatisally effertiga kmdustarfdenspamd 6ffdrmot; 4 on. [0013] In
anot her _jaspect .. t.he inventigon relates to_conpounds useful in inhibiting KSP
ki nesi n? &fﬁ‘gw 8%5&?8?@6.@5‘& é"?ﬁﬂ?&‘f‘%?@é" 2 ohpBlEmRgeutisaliul a | a

- phar macgikptablk syl vaRr GF @ phaiMResithli chce?faﬁlggﬁ’l?Hf‘ﬁjccﬂxfl JuBA P Forhulaq’ 2
pharmaceutical ly acceptable solvate of a phar maceut carl y acceptable salt

of a cotmsrahdSush ditpasasland disoers includntanoer, hyeeplasid, adseobie, capligr maceut i cal

conposi¢ions containing a.therapeytically effective anount of a conpound of

For nul a111 ;eHQOPﬁﬁaﬂ%%ﬁ?oégﬁﬁ’@%@iaﬁ?@g S€¥‘§§P amypatione onpound of Formula | ;

or a pfeanspceut i ahbiheAspeat ABifveafby AlA G AkibY; table

o osalt of!ng 2’3 ound of eFor mila |, eadm' xedeﬁgtcﬁmggﬁdgggﬁugfggﬁ%hglpga%@ﬁt I cal
exci pi efnesin.nThnetrhpounds paetthe sthisturexsipesiaboeninfRermitian; £ phambsRsicaly

" chenot hecrcg ebUlti%l a}]gzgnt ot her .t.han aI-_corrpgund of the present invention.

10014] THRA> GG P4 HpreSTaL ormylals or @ paamacefically ercepiablpisalvatedehods of

- Sgreeni ;Blﬁ_armfa&futi@z_ﬁlml%ﬁzﬂ)_ 14 Hdtory dol'npghﬁﬁi otf@oﬁl%ﬁﬁ '%%@ﬁ%éﬁ}ionfa?sro r@fﬁ%@% €
conpounds that wil'l di'splace or conpete with the binding of a conpound of

“t he i nvelitinageutifd compositers cootninse theapbitialiy effectivahalondt sfangapsdnodbrt he

i nventi <SP, ki.nesin, ..and at, | east .one candi date agent and determ ning

the bi n‘gé}ﬁlé‘?aoﬁt‘)ﬁ%"%?&ﬁ%f"&ﬁ%’ 8°°3§‘8H‘F Sa‘i"f%%"‘k%?i“ﬁi‘ﬁggmvla)lw&] In a further

aspect , pHan@addiuely RBepRitdy idtese T4 RofsaQlutsAlSR0 mﬂ&b of KSP

ki nesi np activity. _yThe et hods E(::orrpri seacorttlbi rﬁgéﬁg&é%r%g%un (lr)rﬁ)totg{lg of

i nvent i Brmula 1, g@pixiell wad) i leastrahe phainesuticahexcipionti dasetaagyespecgnice det er mi ni ng

e o e Rl MR AALE o A0S0 el o T Lot ine e =
present invention.
[0014) In an additional aspect, 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.




- The invention will be better understood by reference to the follow ng
description taken in conjunction with the acconpanyi ng drwg @Hgl gures 1
and 2 represent a XRPD and MDSC scan, respectively, of a sal %§ red
according to Preparation A Figure 3 represents an XRPD scan of a salt
prepared according to Preparation B. 5 1 9 SEP 1006 DETAI LED DESCRI PTI ON
OF THE I NVENTION Definitions [00161 As used in the present specification,
the following words and phrases are generally intended to have the

meani ngs as set forth below, except to the extent that the context in
‘which they are used indicates otherw se. The foll ow ng abbreviations and
terns . have the i ndi cat ed meani ngs throughout: Ac = acetyl Boc = t-butyl oxy
carbonyl Bu butyl c- B:EWCE@D@BZRWTmbB’mnWwOIbenzyI oxycar bonyI DCM
= di chlg) et hane = methyl ene chloride = CH2CI2 D EA = _
N, N-di i dtﬁ YAMSet hyl ami ne DMF = N, N-di net hyl f or mani de  DVSO di et hy!

sul f oxi = et I t.hyl uroni um
~hexaf | ug@o Losphap&ee uslé@l\/i;lghgp Eeg%%%é%ﬂ%giog i hézﬁ%llri?&ewg%f aggé g@ a%igd | PA =
i sopr opgtneadlointdndedo havﬁmlidmbarﬂigs%smbleﬁﬁyth beldy, exq@pl fodhdextbit that RO M

‘tenperature
P context in which they are used indicates otherwise. The following abbreviations and terms

] - have the indicated meanings throughout:

Ac = écetyl

Boc = t-butyloxy carbonyl

Bu = butyl

- = 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 = ethyl

Ph = phenyl

Py = pyridine

rt = room temperature
sat’”d = saturated

5- = secondary

t- = tertiary

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




sat'd = saturated s- = secondary t- = tertiary TEA = trlethylan1ne TFA =
trifluoroacetic acid THE = tetrahydrofuran Tf = triflate 6 %SQEE 006
[0017] Alkyl is intended to include |inear, branched, or cycli atic
hydrocarbon structures and conbi nations thereof, which structures may be
saturated or unsaturated. Lower-alkyl refers to alkyl groups of fromlto 5
carbon atons, preferably froml to 4 carbon atons. Exanples of | ower-alkyl
groups i ncl ude nmet hyl , ethyl, propyl, isopropyl, butyl, s-and t-butyl and
the like. Preferred aIkyI groups are those of C20 or belom1 More preferred

al kyl  grompp are WmeAgs ffeddtsd iPimckal Abar Drshchad, %Yk¥diﬁ afipBatRItrdRhrbahky|

and i ncludes cyclic aliphatic hydrocarbon groups from3 to 13 carbon
at oms. Extalmphres any} capgtyhatidnis pherenfowhish simadtundemay @mwted of uhsatyrhtedc - pe ntyl,

b d,t k | k th t of
B kyt antion Br aleedfers R Rl Ripmbsft i L0 s Aok eEatl Bt b f e EEh
non-cycl h{émsaléﬁxhqple'@s@ Irmb&sanpﬁ gFotph %ld@é'meilhﬂf}’éthyl I ﬁﬁ#ﬂdﬁoﬁﬁﬁ}loﬁﬂﬂ/kﬂﬁa hyl
.cycl opropyl nethyl,” cycl ohexyl propyl, and hi s” appl i.cati on,
al-kyl i nt}butdbmldaﬂhkélhyl Preéltrk@rglkylgndlpameyhgﬂe of Casordmbz.w Mor¢ prefemedatiertl t o

i ncl ude vi t I d
o Rymyt eHiobe e Thesbiar Cua BEta, LRl Tisiambins ol iad s ile’ SiglisBhagec *"
al kyl, bH&drB@a}fb&ggm ﬁ@om&ﬁt?ﬁtoqf} cﬁltbbﬁﬁfbﬁ%m}ix% tvs. afay&mW @Rdups irfdisdeld- €.

"Exanples of alkyléne include ethylene , propyl €ne

(- CH2CH2 Grdpy), c-talitylee-hritpl, opspoaryé a@amaﬂ(amﬁm)c lzleHz:»clfmiuyhalkyl- is another

cycl ohex: yl e | kewl se, exa of al kenyl ene
~include g‘@ﬁﬁ‘e‘%ﬁ‘@ﬂé“é %:‘gjﬂf“léaﬁ%éﬂg%ﬁlﬁ%ﬁ’egﬁ? PEEAISTIeisE %?  non-cyelic

“cycl ohexyipr oRemIENT dyeloSity iR GRtR)eycibh @iﬁap,ue fprapyiambene include
ethynylenepr C;C>; anéggpgginylene Clh i . ceﬁngﬁkalk¥l resi due

havi ng acm@mxﬁlpa:omnhrﬂndrth@ﬁka;alnblmﬁgppls:ah@nreﬂcyl mbludeg@bm,rall@nwkmmrtyaw ng
t hat nunber, of carbo

Lhat numbel o PRTHNE AL SN SRS 05, SOFOIPRRSES: e Sfen oA ©

"propyl’ anit aﬂwfeﬁlenaﬂro@l@flsubée&%%ﬂ@}{|mclﬁ’dlﬁg feREAB Ydsidues as alkyl, but having
two points of attachment within a chemical structure. Examples of alkylene include ethylene
( -CH,CHy-), bfopylene (-CH,CH,CH,-), dimethylpropylene ( -CH;C(CH;) ,CH>-) and
cyclohexylpropylene (-CH,CH,CH(CgH,3)- ). Likewise, examples of alkenylene include
ethenylene (-CH=CH-), propenylene (-CH=CH-CH>-), and cyclohexylpropenylene (-
CH=CHCH(CsH,3)- ) Exampies of alkynylene include ethynylene (-C=C-) and propynylene |
(-CH_—*;CH-CHz-). When an alkyl residue having a specific number of carbons is named, all
geometric isomets 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.
[6018] Alkoxy or alkoxy! refers to an alkyl group, preferably inc-luding from1lto8 -
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 atkyl-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
carbony! 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




. [0018] Al koxy or al koxy.l refers to an al kyl group, preferably including

froml to 8 carbon atons, of a straight, branched, or cycltg P70
configuration, or a conbination thereof, attached to.the p é%t QQructure
t hrough an oxygen (i.e., the group alkyl-0O). Exanples include nethoxy-,
ethoxy-, propoxy-, isopropoxy-, cyclopropyloxy-, cyclohexyl oxy- and the

| i ke. Lower-al koxy refers to al koxy groups contai ning one to four carbons.
10019] Acyj refers,to oups of .fromltaq 8 carbon atons of a straight,

br anched 5 S5k P%“Zé’gfﬁf’al?%{a FORUEP R WC_W_EEP@?%HWWI;W%&&&%%& to
the parailte. SLowiL-bidyd rdtBi QY BroupRERRMYHIng (B ES FAPlbdns, Such groups may be
saturated or unsaturated, and allphatlc-gr aromati c. One or nore carbons
i n the d&YR0lr esi dudnring réfers tetbe o HiHniTheaeren' substiygred amino” safék us thes | ong

RN R TR T T LT
t - but oxy&dsdaRdl all R esFBhAXYEBERARY |al@g,ocﬁ§%n?lyogéxgstitﬁt@%ﬁﬁr?oc%ét‘born?f ers to

acyl groups containing one to four car 1 Amno refers’to the
group - Niionglhesubstimtedans optionakbylsubsiitutdd hetdreargl, bptidnaly sgpstitiged- NHR or - NRR

‘where egach R is .independent.l el ected fromthe grqup: qptionally
substit eéed-o%)[ci 1a,°ygﬁﬁ?_°5ﬁ%r?€€}/’y EﬁB’g‘TquGPEH’YEP'E&@{%nﬁp?-g@H%&Ft{ﬂﬂ@ﬂfbst i tuted
am no cahb@phifon@RthineNAkdnyl-SKRSlFddbfh. aryl . optional ly substituted

- heteroar%b optionally subStituted heterocyclyl, acyl, al koxycarbonyl,
sul f any! D91 £ i ny| Amridocaubémydyefergtaghe grtiupt-INREARI0-NRIGDBY l@ul f onyl ani no,

furanyl - B tgham no. [0021] Am nocarbonyl- refers to the group

aNR‘ mﬁ@%ﬁb,‘”mﬂq NR° CONRbR', where Rb is H or optionally substituted

1 -C6 al kyl, . R KIH ohShtRINARY Mibstidled! C e Sdy1ahiY Inz tel.eanyl: G- &4
Sdtfn sti 2 < Sy ﬁ:lérf;helzgquogfyvlme & éqé]ﬁé%l Gir

al kyl - ‘group; and R i's hydrogen or Cl-C4 al e eac ptionally
substit oRl-Gu-6uplkys grempepedident | y unsubstituted or substituted with

B RGBS BRIERL ) o cet e rom Cr L s s
L CE it i S ) s P C
- NH( C1- @negir igydry substituents independently selected from Cy-C, alkyl, aryl, heteroaryl,
' éryI-Cl-Cq atkyl-, heteroaryl-C,-C, alkyl-, C;-C4 haloalkyl, -OC,-C4 alkyl,
-0Cy-C4 alkylphenyl, -C)-Cq alkyl-OH, -OC;-C4 haloalkyl, halogen, -OH, -NH,,

-C1-Cq alkyl-NHa, -N(C,-C, alkyl)(C;-C4 alkyl), -NH(C;-C, alkyl),

-N(C,-Cq alkyl)(C;-Cy4 alkylphenyl), -NH(C;-C, alkylphenyl), cyano, nitro, oxo (as a

substitutent for heteroaryl), -CO;H, -C(0O)OC,-C, atkyl, -CON(C,-Cy alkyl)(Ci-Cq4 alkyl),

~CONH(C,-C,4 alkyl), -CONH,, -NHC(O)(C-C, alkyl), -NHC(O)(phenyl),

~-N(C-C4 alkyl)C(O)(Ci-C4 alkyl), -N(C,-C; alkyl)C(O)(phenyl), -C(0)C,-Cs alkyl,

-C(O)Cy-C4 phenyl, -C(O)Ci-C4 haloalkyl, -OC(0)C;-C4 alkyl, -SO2(C)-Cq alkyl), -

SOx(phenyl), -SO,(C,-C4 haloalkyt), -SO,NH,, -SO;NH(C,-Cy alkyl), -SO;NH(phenyl), -

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

[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 heterearyl mean a 5- or 6-membered aromatic or heteroaromatic
ring containing @ 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; ora tr.icyclic 12- to 14-membered

aromatic or heteroaromatic ring system containing 0 or 1-4 (or more) heteroatoms,
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‘NG -4 alkyl)(C, -C4 al kyl phenyl), -NH(Cl1-C4 al kyl phenyl), cyano, nitro,
OX0 (as a substitutent for heteroaryl), -CO2H, -C(O COCl-C4 al kyl,

- CON(Cl1-C4 alkyl)(C -C4 alkyl), OCONH(Cl-C4 alkyl), -CONH2} 3-SERCG(ID) ( Cl- C4
al kyl), -NHC(O) (phenyl), N(Cl-C4 alkyl)C(O(C -C4 alkyl), -N(ClL-C4

al kyl ) C(O) (phenyl), -C(OCl1-C4 alkyl, C(OCl-C4 phenyl, -C(OCl-C4

hal oal kyl, -OC(O C1-C4 al kyl, -SQ2(C1-C4 al kyl), - SQ2(phenyl), -S02(Cl-C4

hal Lkyl), -SC2NH2, -SO2N . -C4 al kyl), -SO2NH( ph [), - NHSO2(Cl-C4
oo redea T Relrtied rom . Mapiote Hesd ol da b abasios i imes of | o

refers tigcladde! [ sV TR P nt.i ) i or .exanpl e by
causi ng net aﬁ%%géj hgl?}p’e%.hmgci)’&e ag{’ f@%ﬁ%ﬁ%&?&&?“&f%‘gﬁh%ﬁbﬁ% @é‘fl %’%ﬁd and are
consi derednatarhdterdeielic ciags [M0Ri8) e 4y inhidadotyl hgtigingR indoliEBRkn, 5- Or
~6-nmenbered aromatic or teroar gmat,i ¢ _ring containing 0 or 1-4

het er 0at’SIROPYFARORY thidzg y;fuéaéb"e erzimidagelyip quinphingt. issquinobinyly ewinexalinylor

10- menbera6hidh 2 r %’0 ring systemcontaining O or 1-4 (or
" nore) %gteroaﬁénﬁ%?ﬁﬁgégggt&ﬁ%gﬁ, se gclzt ed fromO, N, or S; or atricyclic
12- to 1@02#nber ecArafiydnmfars tooa rebietie iroahiolas kgl mbiRg iS WA GOME Fhithng O oF

1-4 (or re) heter ong, 8.1 9 SEP 2006 respectively, selected fromO,
N, or S* Wgzea‘f‘%ﬁ%?&glt rﬁgﬁt‘% Exampletioriude benzgl BRasethyl, pherydvinylnphentiellye. g. |

phenyl , andarhiaY Het - rgl.i . - fl and. t.he b5 I
0O-nmenbered ar om‘g itg%%g?e loé%%fsitgarr?yﬁ%‘ge 1?%{1} e%,%{eg‘%g.d,m?l ydé%ﬁ‘:??&,%

pyr i di nyhe parertstryéturetvia amylkyl tesidae phxampesibcluddfurnginydthylf pyraiimethyl,

benzi m daz’ol.%.l l tgu' n%l hnél‘ I soqui nol i nyl, quinoxalinyl, pyrimdinyl, -
pyrazi nFVr,Imt' pyigdy bl e pyrazol yl . 100241 Aral kyl- refers to a residue in
whi ch a | oI {Mitoxve hey. Nte: re via an_al kyl.
resi'duep(gxsznpl es inc_Ioﬁgeltettf)%%%ﬂ‘F %@n?tﬁ??‘ﬂ t&%‘é‘ﬁﬁ%ﬁﬁ roaralionyT ffr§¥° and
the |i kéhe glotprOdetirtaralkyk, efgosy-trofess wakd ghogp +0-an)j £dyidxkyb adrers eihilgromi et y
is attached Fql t he parent_ structure via an al kyl residue. Exanples include
£ ur any| et AT DepTORRNINYT AP the BowR P deieprasiland heteroeyrlyloxkaete(soo 2651

Ar al koxyroupe  Qr ~aral el M| Ar roaral koxy- refers
fo tho Ty MRS IELE Rty AeRIBHMOL argh Bl elsir S B B -BusEiS)

acyl oxy aitzchie testhe patenestgrcoup threGgleaydxygldt er oaryl oxy- refers to the group

(oo ULy N GaPoRlly eter e s EDREby ol yi - o heteroatyl s

[0027] Carboxamido refers to the group -CONRR®, where

RYis Hoor optiqnally substituted C,-Cq alkyl, aryl, heteroaryl, aryl-C,-C; alkyl-, or
heteroaryl-C-C4 alkyl- group; and

R is hydrogen or C;-C,4 alkyl; and

- where each optionally substituted R® group is independently unsubstitu-téd or

substituted with one or more substituents independently selected from C;-C, alkyl, aryl,
heteroaryl, aryl-C,-C4 alkyl-, heteroaryl-C,-C4 alkyl-, C;-C,4 haloalkyl, -OC,-C4 alkyl,
-0C,-C,4 alkylphenyl, -C,-C, alkyl-OH, -OC,-C, haloalkyl, halogen, -OH, -NH,,
-C-C4 alkyl-NH,, -N(C;-Cq alkyl)(C,-C4 alkyl), -NH(C;-Cy4 alkyl),
-N(C4-C; alkyl)(C,-Cy4 alkylphenyl), -NH(C-Cs alkylphenyl), cyano, nitro, oxo (as a
substitutent for heteroaryl), -CO,H, -C(0)OC,-C; alkyl, -CON(C,-C4 alkyt)(C;-Cq alkyh),
-CONH(Cy-C, alkyl), -CONH,, -NHC(OXC-C, alkyl), -NHC(O)(phenyl),
-N(Cy-C4 alkyl)C(O)(Cy-Cy alkyl), -N(C-Cq alkyl)C(O)phenyl), -C(0)C;-Cy atkyl,
~C(0)C-Cq phenyl, -C(O)C,-Cy haloalkyl, -OC(0)C;-Cy alkyl, -SO02(C;-Cy4 alkyl), -
SOz(phenyl), -SO5(C4-C4 haloalkyl), -SO,NH,, -SO;NH(C,-C,4 alkyl), -SOZNH(ﬁhenyl), -
NHSO05(C,-C, alkyl), -NHSO,(phenyl), and -NHSO,(C;-Cy4 haloalkyl).

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




attached to the parent structure through an oxygen). [00261 Carboxyal kyl -
refers to the group -al kyl-COOH 100271 Carboxam do refers { SEF«mgroup

- CONRbR, where Rb is H or optionally substituted C C6 al kyl, ,
heteroaryl, aryl-Cl-C4 alkyl-, or heteroaryl-GC -C4 alkyl- group; and R is
- hydrogen or Cl-C4 al kyl; and where each optionally substituted Rb group is-
i ndependent |y unsubstituted or substituted with one or nore substituents
“independent|y selected fromCl-C4 alkyl, aryl, heteroaryl, aryl-Cl-C4

al kyl -, chrmesadyirogine@se piefeyred., D@mk@ttylh@zhaiaaikyll, {rihalogiyl €. edfmyb aryl a@®C1- C4

| kyl h | al k 2 cAa
21 kol © NED st viingl eteneed By P hRES o e PG R b
al kyl') ( Got Eéce@édfﬂ%ﬁfﬁwkt} of m@hﬁrﬁéh%g@d s RtaEh)3- ﬂﬁdiﬁﬂ%n Nis tuhﬁhm g%o (as a
substitutent for heteroaryl), - -&(0 OG- ¢4 al kyl CV:O\I

al kyl )(@Eomfadnkgllbaryl - CONH( C1- 04 aI kyl), -CONH2, -NHC(O)(Cl 04 aI kyl),

LSO, IR SR e ol o s et
hal oal k)(:'arbon%x@ﬁ@ée@ﬂy tht}frloatonxsﬂl%ﬁgs ) ﬁl ﬂ‘ib{“b en or sm Qﬂ&mﬂ dsiof - SO2( Tl -
hal oal kyl) -S2NH( G - C4 al kyl) H( phenyl ), NHSO02( G - C4

al kyl ), hﬂNFSOZ(qshhmﬁl) withindhe $geipOR{ tbt-nﬁlbnham mlddyla)letld,lrm,(lﬁﬁdazbhhxigen or

hal o 1 ef | h b SEP
BT L e R N TR R o L R e Y
trihal Oftfeﬁiofﬁﬁa%?/l rbeﬁﬁfdld)@nﬁrwénz@dlsxylgéd&wnmslybé&hw&% ﬁi\ethﬂeﬁéb%@ﬁﬁé@mat ed

plurality of halogens (here , reSpectively),

necessarthop Qﬁcmrmgeﬂs|at9}lb$jftuqnﬁet€§‘azféylh nloopjwiinylt ﬂufszolbd,qiylrdnvl 3}yf1tlmnxi phenyl
i's Wi thin t hal oar ] Het er ans cycl oal kyl
or o yi Tt e R R R R S e P e s Yy

het er oatremaLyHFFuRS pasqu@hm “N-REERcHlyiS Weibidlio a%ﬁ%@éﬁ%ﬁnﬁfmné‘ﬁ‘é&ﬁ%‘f@' es
“that fall wthin tf‘;e scope of the invention include azetidinyl

i m dazollihgyerm hgiywtlwwmympawmbw “rh}thle Iaysubset oftadtgrpeychdi Haamplyzb
200U ol MMk AN SO LR ¢ it Abcbstseg et
g; r ?d Z g Itp?geirfdwlt )-pyfr@ﬁdlﬁ?loﬁ WiazoWaind Pipeidsinyl bhd 329 4YdihydR¥BdrdbiibinyD). -
Examples of substituted heterocyclyl include 4-methyl-1-piperazinyl and 4-benzyl-1-
piperidinyl.
[0030} A leaving group or atom is any group or atom that will, under the reaction
" conditions, cleave from the starting material, thus promoting reaction at a specified site.
Suitable examplés 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” inciudes “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
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piperidinyl, pyrimdinyl, thi enyl, furanyl, oxazolyl, oxazolinyl,
i soxazol yl, dioxanyl, tetrahydrofuranyl and the like. "N heg‘ r %y 6y|
refers to a nitrogen-containing heterocycle. The term heter gly@ yzﬁﬁ

enconpasses heteroaryl, which is a subset of heterocyclyl. Exanples of
N- het erocycl yl residues include azetidinyl, 4-norpholinyl,
4-t hi onorpholinyl, 1 piperidinyl, 1-pyrrolidinyl, 3-thiazolidinyl,

Rt or oo ey Ehestinad 4 DI RRIORE iRl s andn b ayt P8Pttt ny

[ 0030]  Abdu @i Gn@heFpreferablPABoud 2 30 YA iRk Brder Al BBdtal attbkd gro'dgqiser the
reaction conditions, cleave fromthe starting material, thus™pronoting

react i ohydexyallpear-Pel@THAOH, Suidarap isandntegpl sbatft 1sif); praferobly sbowt| le$s :
ot her wi eci fied, are, hal n_at ong, . mesyl oxy, .p- ' '
nitr obef@gﬁ ul phoﬁw’%g%’: éﬁ%%&@@’! @g}eﬁ%ﬁ%swﬁ%bﬁ%ﬁdewﬁsﬂhﬁlmt&ﬁi alkyti onal |y
means t Bl add et SHRSLAURAES ¥f HHI6UPERBNEE bn Bhtiorall] &w&a&mxém, Qdngmay not
.occur, and that thé description includes rnstances” where sal eﬂ)/’ent or

ci r cunshetawery] owaely e.gnakoxys trmiioe end heteiorttkyl), refioesspadivelyForallek aanyll end
"optionall ubstituted alkyl" includes 'a | " d "substituted al kyl" as
def | nedgﬁg%gfyi .W%Ffe"?z\f'fel oryjore iwa@r%f’a PR ‘iah@/é’é’ g E&r‘atéi HY‘?WSW%’F‘? % t h

respect rdpfacad By b4 naé tinDeht RN eRfed TRINE the tituents that such groups

are not intended to introduce any substitution or substitution patterns

that are sterRcdPRY -OfprGuralkd)0- @ndn aryl sybstiteent),c8RP,yNRORS, helagehcgarand/ or

i nherently: t aplent [ Su [Jput Koxy..[.eLer o) koxy wherein
the al kP . ;=f§£’a¥,r@B@&f@?&%d-@&?ﬁh 5%9%‘&&??‘#& alkyl)). One
pr ef er r eIRVBR] INREDNHROXCHROURONR R LN RFIOROXSORET -STiRE QRDLIARSRY ¥
substituted al kyl ene)-(optionally substituted al koxy), "and ’ rncl ude$ groups
such asandOOB8MREH3, and resi dues of glycol ethers such as 10 7°9 SEP 2006

D720, pret or S X dnBttrisnely Sty Bl anf pelubin. 2Y5E Raatubror
pref er r pste®ERSI0, Itmel1-adck@xy group is hydroxyal koxy or -OCH2( CH2) YOH,
where y is an integer o about 1-10, preferably about 1-4. (00331
Subst i t ut ed- Ralsdlor opfiopilly arhstimeedel obis glkyl, whil disterorryluaig Ci40a athybs i t ut ed
subst | « MRy ARI AR "heteroaryl ol ety (o o al Koxy, aralkyl and
het er oar al kyR} is hy@fdpen bespeghikygl y to alkyl, aryl, and

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

substituted with one or more substituents independently selected from C 1-C4 alkyl, aryl,

heteroaryl, aryl-C;-Cq alkyl-, heteroaryl-C-C; alkyl-, C|-C4 haloalkyl, -OC-C; alkyl,

-0C,-C; alkylphenyl, -C-C, alkyl-OH, -OC,-C, haloalkyl, halogen, -OH, -NH,, “

-Cy-Cyq alkyl-NHg, -N(C,-C; alkyl)}(C,-C4 alkyl), -NH(C,-C4 alkyl),

“N(C1-Cq alkyl)(C1-Cy alkylphenyl), -NF(C;-Cy alkylphenyl), cyano, nitro, oxo (as a

substitutent for heteroaryl), -CO,H, -C(0)OC;-C4 alkyl, -CON(C,-C,4 alkyl)(C,-Cs alkyl),

-CONH(C;-C4 alkyl), -CONH,, -NHC(O)C;-Cq alkyl), -NHC(O)(phenyl), |

-N(C-C4 alkyl)C(O)(C1-Cs alkyl), -N(C;-C, alkyl)C(O)phenyl), ~C(O)C4-Cq alkyl,

-C(O)C1-C4 phenyl, -C(Q)C;-Cy haloalkyl, -OC(0)C-Cy4 alkyl, -SO2(C-C; alkyl), -

SO;(phenyl), ~-SOx(C,-C4 haloalkyl), -SO,NH3, -SO,NH(C;-C4 alkyl), -SO;NH(phenyl), -

NHSO2(C,-C4 alkyl), -WHSOQ4(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(0)-H, -S(O)-(optionally substituted alkyl),
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het eroaryl wherein one or nore (up to about 5, preferabl y up to about 3)
hydr ogen atons are replaced by a substituent independently selected from
the group: -Ra, -OR b,-0(C,-C2 alkyl)O (as an aryl substltuel?tg) -NR
hR, hal ogen, cyano, nitro, -CORb, -CO2Rb, -CONRbR , -OCORb

-OCONR'R', -NR CORb, NR CO2Rb, -NR CONRbR', -CI)2R6 CO\IRbR -NRCCRb
-SCRa, -S02Ra, -SOZNRbR and - NR SC2R., Wnere Ra is an optional |y

subst. t ut aryl, heteroaryl, ar C-C4 al kyl-, or .

het er oar s &Opean%@ksy stitgiediap/D, F§<q(3§0ﬂ'%+ailﬁaqqy6hléﬁd| fg?t%%gﬁa Slpdarionady
alkyl . agufin R RAQBE Iy 3Ry LS MY subsBiutedhinbpar y! - C, - C4 al kyl -
group; R |S§ uhy rogen%o};) @%El‘]% V\};gl?es eaech olpt)?onally substituted Ra
group anfoRs] groupSuH‘onyldeﬁmidem prpupn s80Q1)iH, uSéﬁh)mpticmameiUslimed aliyihh one

or nore stituen ndepe tI selected fromCl-C4 al kyl, aryl,

het er oar f#gﬁaﬁ’ jo Y@PSQFLE‘?FF h‘g@ﬂbgﬁ??/‘?"- S@ﬁt'ﬁﬁt%ﬁetem'@'ﬁm ha?/oal kyl ,
-0C, -4 o I C | oal kyl ,
hal ogen, M (Optlo%y-%s@&glhgeﬁ%ﬂgp Sl(l% (?’Wé‘?%'fgsf‘éﬁdc%% yl),

- NH(C1- Gﬁ(élzkwt)qnaﬂw(sﬂfsﬂﬁ‘dcchmmx S(OapH(atioyal yrsahstitkted hide(odiyl G),

_ ?lci(( %l)l) &?&Haj -foph 1ona Egg_tg Wyy](y%xySUb ti@% r]]JElOf hEst?{gg é{%l - O2H
Bl
o g(OZO) gl glcr]gz}ad)gffkqﬂv;mem Ogb)lﬁgree@égaioﬁycﬂ and tﬁﬁx}(rﬁet(ﬁolagllggg)[\ﬁ etl;f??sl@phe f\yl )
NHSOZ( cﬂ'éﬂ?sﬁ?tﬁ';‘»l Nm‘gckmg féﬁﬁéﬁ??ﬁlgéﬁ Nﬁé@%{‘@f{l@ a&@ Pﬁcepﬁaé@w
- Sulf anyl a&&fa?('hﬁoﬁ Qaﬂs%dgfag’é’&ﬁhtl rss.sa(tg’.g‘ﬂa?ﬂﬁllcél}ﬁcﬁpgsh e%s'tglﬁg afid (l?(i'd tion salts

-S-(optional substituted ar t1onal stituted heteroaryl),
and S—(nmiudemladsleyieﬂudatt‘romuhegamhatxds elmjncalswdroc}ﬁlﬁﬁéﬁcﬁd&ydfcﬂmmhlcraefders to

e ool bt ) RS b e e S 0

het , A ' aci
' g( g; O?L%%c%h vas g%t?) ascl(JcE t(?;?{i}?g |gé’ g n@y(gﬁfc' et ﬁﬂubi%ta@fdoﬁ)\/ﬁicyéc}d @t acid,

malonic acid, succinic acid, fumaric ac1d tartaric acid, citric acid, benzoic acid, cinnamic
acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid,
salicylic acid and the like.

[0038] Pharmaceutically acceptable base addition salts include those derived from
inorgaﬁic bases such as sodium, potassium, lithium, ammonium, calcium, magnesium, iron,
zing, copper, manganese, aluminum salts and the like. Particularly preferred are the
ammonium, potassium, sddium, 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 uﬁprotected
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. Wats, 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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[ 0036] Sul fonyl refers to the groups: -S(02)-H, -S(02)-(optionally

substituted alkyl), -S(02)-optionally substituted aryl),

-S(02)-(optionally substituted heteroaryl), -S(02)- (optloﬁbgﬁngm@stltuted

het erocyclyl) ,-S(02)-(optionally substituted al koxy), -S(02)-optionally

substituted aryloxy), -S(02)-(optionally substituted heteroaryl oxy),

-S(02) - (optionally substituted heterocyclyloxy); and -S(02)-(optionally
ceptable salts refers to

bstituted 00371 Ph t
hose. JHHREymEEokd AT BGPbH ohx D GERECETSR RS FIBESE Shpound
and t h%ot@ﬁt@ W{h %h}?ﬂr&g} écﬁnq:’%rgﬁg hg{]% e IoAR} foachid %%E‘p%ﬁiﬂ a

sui t abl'e aC| ase I nc armaceut i cal 'y accepta aci d
addi t i cimdadg be pmﬂedmlse addition salts. Phar maceutically acceptable acid

ddit | t | ud h d d h
Pyr ocHPRRlc. aci dSopreiriante commend b by Bedipractch ¢4 ohiRar o 2
phosph%hﬁ)gﬁﬁa A PR of éagt‘ither@&d SIS sHIGhky End EQHD 5géame%hﬂaaxsuch as

acetic acl propl oni ¢ aci gl'ycolic acid, pyruvic aci oxalic acid

nal ei ¢ aa€ phrmacaltzallg aaepablesubvaies) suclags luydreftcst;rmlcludugmamohydnatearand aci d,
citric acid; benzoic acid, cinnamc acid, nandelic acid, nethanesul fon| C
aci d, demintesatesoni ¢ aci d, p-toluenesul fonic aci d, sali cyI ic acid and the

like. ”&31 Pharms HH Q:Hné M%egémh@ha@ﬁ%aq$ade%?mnﬁ+ liude those

derive i nor ga ase such as sodium potassiu I um . amoni um
cal ci umenféﬁ&;ﬂ&% Ithm(;ari)cim whizh RgandcRip perattacheed pdresk;, dlﬁbmrﬁommzﬁahd sagnd t he

like. rticularly preferreq are the anmoni um potassium sodiu cal ci-um
and nadﬁ £ 86 14 nBaC e BT OSSO A Bt TP RISHBS PN ved f 1 o

phar macgih kg k! é m?sq&%&@&h%m%gﬁem@%(k% ?S)ba?l?espresénf‘ﬁwégﬂid?ﬁ§%éaﬁt of

pri mary, secondary, and tertiary am nes, substituted am nes i ncl udi ng
nat ur al tbyndodaalt suvh @ubiblkiitanes 1mhdm§raccmml migtaes, optsablp dutya“srms argh

exchange resins, such a opro m t.rineth m ne, diethy

r 1 6t hy PR P, DA PR F N Sy B B parsH A BERRY or oup
has t he,fBARL Bgctﬁm¥@dgkh@r@h&%l@%i@&g%ﬁ&tﬂ%wtechmhaesorwaén fhe cOMRLORET S,
i.e. a group that selectively bl ocks one or nore reactive sites in a

mul ti f Ldarscmlmdaierem@nmaumieﬁmc Houbiabors;ls@hemecedntetrmﬁgepmatrmymme@w anded out
selectlv

t her unprote active s u t.hat -t he.group
can rea'ﬂﬂ SB%‘“E% IS il 1 tﬂ@egélfaé & RPEPPRY t’?‘gwﬂi °§h %eé’ Ef‘garl ety
of  pr otgGhERY 1GKAMBS aﬁrtﬁutgim?ﬁ& 03R4 and RftatfonalBdiRers hie a]};oHnteﬁﬁétﬁﬂ&Q)eand P. G
M Wits, Protective Goups In Organic Synthesis, Third Edition, John Wley

& Sons, intladed. Yor k (1999), which is incorporated herein by reference inits:

entiret %0450r examlle%’degired, 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 di_astereoiéomeric
derivatives which may be separated, for example, by crystallization, gas-liquid or liquid
chromatography; selective reaction of one enantiomer with an enantiomer-specific reagenL -
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
exaniple 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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12 19 SEP 2006 hydroxy protected formis where at |east one of the
hydroxyl groups present in a conpound is protected with a hydroxy
protecting group. Likew se, am nes and ot her reactive groupsvmp msm larly
be protected. [0040] Solvate refers to the conpound formed by 't ;
I nteraction of a solvent and a conpound of Forrmula | or salt thereof.

Sui t abl e sol vates of the conpounds of the Fornmula | are pharmaceutically
accept adjl:e sol vat es E'UCh hydr at es, includi ng nonohydrates and
hemi - hy %fPE%““dS‘{dbﬁ FestRhIPVSRtOMe conpounds described herein contain one

Or o€ [BOYITTEL | CrneaRRLeRf @&ﬁmgl i}&t&ﬁfobaoaasg 0f {VeF BorRBoa WHReh Gnfoe

attache ers fromR2 thus give rise to enantioners,
di ast er etzs@ited aabenzmplhren-dsomes eochomn%oﬂesim ardhmhibitass dfene deﬂmrﬁelmtoim

terns of .absol ute stereochemstry, as (R The present venti-on
i s meantkingsys; i’@wﬁ’éﬂwamgﬂa&{eﬁyﬁﬁ ot EW‘EéS"%SrKEIguEﬁaH oFLERHI I xt ur s,

0pt i cal | e BHE SR of Altuld: HHAIEBHLAICcBpIHED W ARTEHGAET] Dby~ and

(S)- isomers nay e prepared using chiral “synthons or chir reagents, or
r esol veyusiynhecro thepleban alvebtbaherpipalizes ovisnfinding trhelrmmmmhnondéaﬁuotibed

herein cqontain ol.efinic double.bond qt her centers, of tric
asymret rkiesghBmctipn @é@ess%@qrfrﬁae@l 8t %@?chen of o sppdlcey Y reslting

- gonmpoun SR lie t @ut orreri c
forns aﬂ C%{;?gt?gﬁgqaﬁ%mﬂér%@géﬁ?ngnde {nﬁenﬁéf&?ﬁ%ﬁ;&gﬁthﬁ 0042] When

. desi r ed,cotipeuhis dmdnl&dllsemuénbmmcbmtqteﬂmesedmy e ativgsbler ekbowdimeng, the hose

skilled in the art, .f example b rmatl i ast ereoi sonerjc, salts or .
conpl ex SO B meEpaRieag, KpBy SayelbEediRyRg P B2 Mor Sk e Hoos o
flor mati qng ¢ BhasShefcfRteATro e grsl@,s édf@fshi{gém@ﬂ gsem DeRBEPRS. aism od30r

exanpl e, by crystallization, gas-Iiquid of chr omat ogr aphy;
sel ect i wehickécintomponteddmecie hpntferones); MGAK éme ehhsnfatmté‘ﬂo Spdidicwhishgent | -

o £ eqRETRO TR PRLF SRR CRIPEE G BGL PebGiiah Bfo- WQEPh0st | Shicf’ "¢
chromat ogk ﬁo%worat@d RerlH Eﬁjefe%h\ébf mfm@&e U 9 PatéX m&pb 240884 whitial support,

such as silica wth a bound chiral ligand or in the presence of a chi raI
sol vent .intorposakdd hreelapprefgnem@dvﬁﬁdﬂ (agee LeS thatentiNoi 6.448.62%mwhidnsr i s

Convert S oL 0w AN, LSHRILSoABLLLN &Y 00 61 (S agPRfaLon orocedures

enant i oi jiesipbrakdd KBreifby S fBRhéN SK M (586) €LS fPofer® NRNE 39TBA4, which is incorporated
herein by reference); Mppl, CMKirp, Kinl-3 (see, U.S. Patent No. 6,461,855, which is
incorporated herein by reference); Kip3a (see, PCT Publication No. WO 01/96593, which is
incorporated herein by reference); Kip3d (see, US Patent No. 6,492,151, which is
incorporated herein by reference); and RabKeé.
f0044] 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 mitoti_c. 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 novél 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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may be synthesized by asymetric synthesis using optically active reagents,
substrates, catalysts or solvents, or by converting one enantioner to the
other by asymetric transformation. 13 1 9 S E P 2006 Conpparfdgliof the
Present Invention [00431 The present invention is directed to a class of .
novel conmpounds, which can be described as benzopyran-4-ones or
chronen-4-ones, that are inhibitors of one or nore mtotic kinesins. By

i nhi biti a0 j i i bu t other kinesins . g., transport

i nest nSftier B te E1ebiEd B, Bl B lR e fihoet B el mrl R 1 shea.
Wi | e naiclidiigbdt ng HroitddetoRandwe, hyB¥rphBis, 1BRGH0Ys, daRBadiypeRRiphy, WHGRIEON
capitalizes on the finding that perturbation of mtoti'c kinesin function
causes F’ﬁPdeFSFrﬁiﬂgéhd'é@rdWé*PGﬁ&lﬁﬂmat&n- mtotic spindles, frequently

resul ti in cell Le.arrest and cell death. Accordi o one enpbodi ment
of the Tuight'i on, A BN bd st B ENI ke FLmRBO R DY PR PO SIS

Ki nesi nrep&&SEhted by ®aghian: enbodi ment, the conpounds inhibit the mtotic

ki nesin, KSP, as well ‘as nodul ating one or nore of the human mtotic

ki nesins selected fromthe group consisting of HSET (see, U S. Patent No.
6, 361,993, which is incorporated hergin by,@pference); MCAK-(see, U.S.
Patent No. 6,331,424, which is incorlporated ™herein by reference); CENP-E
((see, PCT Publication No. WO 99/ 1306 i i's incorporated herein by
reference); Kif4 (see, US. (tent M Wi ch is incorporated
herein by reference); MLP1l (see, . 6,448,025, which is

i ncorporated herein by refere . S. Patent No. 6, 355, 466,
which is incorporated heatg| id (see, U S Patent No. .

. 6,387,644, which is incorporatet 5 st erenge); Mpl, CWKrp, Kinl-3
(see, U S. Patent No. 6,461,855, which is 'fcorporJted herei n by
reference); Kip3a (see, PCT Pyblication No. MO 01/96593, which is

i ncorporated herein by referende); Kip3d (sé@, U.S. Patent No. 6,492, 151,

~which is i ncorporated herein by reference); and RabK6. [00441 The net hods

of inhibiting a human KSP kinesin conprise contacting an inhibitor of the
invention with a kinesin, particul afFpsmdahuman ki nesin, preferably hunman
KSP or fragnents and variants thereof. The inhibition can be of the ATP
hydrol ysis activity of the KSP kinesin and/or the mtotic spindle

formati eheiif:i vity, such that the mtotic spindles are disrupted. Meiotic

spi ndl es may_al so be di srupted. ) _
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, optionaily substituted aryl-, optionally substituted aralkyl-,
optionally substituted heteroaryl-, and optionally substituted hetefoaralkyl—; orR; 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)}(COR;); ~N(R4)(SO,R3,); and —

- N(R&)(CHzRs); |

Rs is chosen from hydrogen, optionally substituted alkyi-, optionally substituted aryl-,
optionally substituted aralkyl-, optionally substituted heteroaryl-, optionally substituted
heteroaralkyl-, Rys0- and Ry7-NH-;

R3a 1s chosen from optionally substituted alkyl-, optionally substituted aryl-, optionally
substituted aralkyl-, opti_onally substituted heteroaryl-, optionally substituted hetefoaralkyl-,
and Ry7-NH-; | |
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[ 00451 An object of the present invention is to devel op inhibitors of
mtotic kinesins, in particular KSP and especially human K%P &FIPO{ E:)he
treatnment of disorders associated with cell proliferation. S onal | Y,
dramatic inprovenents in the treatnment of cancer, one type of cellular
proliferative disorder, have been associated with identification of

t herapeutic agents acting through novel nechani snms. Exanples of this
include not only the taxane class _of agents that appear to act on

m cr ot ubul e Ror iFechpeen frasuhydapges, epreoneHyrpubstineasi atkytt, aptsonadly substivitedamt-ase |

141 o Selonsl)SuSARRRERARon- RRRRL pAR B RIS P BPOME R B (57

treat . dheaemmeskyf; cellular proliferation, including, but not limted to
cancer, hyperpl asias, restenosis, cardiac hypertrophy, immune disorders,
fungal di sor Bedschosen framy hydiogen optionalysebstidged alyngipjionaliesybstitgtegtaryl-, .

ors Py e gl oy bty SRR R L SR ST SRR P o
hydr ogeheterptdileytal | y substituted al kyl -, optionally substituted aryl -,

optionally substituted _aral kyl-, optionally substituted heteroaryl-, and
optional |y sReskéRutad Rspetiadepgndgnilycheseptfoanbydrogearacyl. ptipeailtent | y chosen
firom hy ' i I j I - onally substituted

a1 oy R ARY BBl oGl b8 sl IR PR Byl 2 ol eyt -

opt i onalialkysathisio] dlkileel fdigl-calAsyifonamidid, Apflittnatdryoxstilkgl-i b&@Gmido-,

het eroaral kyl -; or R2 and R2 _taken together forman optionally substituted

3- to 7amEisabenylapgonaty subsiityted apd aud eptimatiyaubstiyied hetaieargti ng of

-~ optionally sybsti Wy! 0Pt 4 A i i m dazol i nyl,
-NHR4: - N( R4$(‘ t%%?%&%ﬂ%&%%g@m%ﬁ%@ﬁ%% {‘m%h%ﬁﬁgd &H6sen from
hydr ogeopticatly gubdtinyted wlabkdyi-§ optReally kybstituteditictepoatl yand WpEbhdllit soBstanied
heteroaralkyl-, and |

Ri7 is hydrogen, optionally substituted alkyl-', optionally substituted aryl-, optionally
substituted aralkyl-, optionally substituted heteroaryl-, or optionally substitutgd heteroaralkyi-
, including single stereoisomers, mixtures of stereoisomers;
| a ﬁhannaceutically acceptable salt of a compound of Formula I,

a pharmaceutically acceptable solvate of a pharmaceutically acceptable solvate of a
‘compound of Formulal;

or a pharmaceutically acceptable solvate of a pharmaceutically acceptable salt of a
compound of Formula L.

[0047} - ‘When R, is an imidazole, R}, has the formula:

wherein

Ry is chosen from hydrogen, optionally substituted C-Cgalkyl, optionally substituted
aryl, optionally substituted aryl-C-Cs-alkyl -, optionally substituted heteroaryl-C,-Cs-alkyl -,

16 -




‘optionally subStitUted-araIkyl-,'optionally substituted heteroaryl -,
optionally substituted heteroaral kyl-, R 50- and Rn-NH; R3a i s chosen
~fromoptional ly substituted alkyl-, optionally substituted &r3JEP 2006

optionally substituted aral kyl-, optionally substituted heteroaryl -,
optionally substituted heteroaral kyl-, and R17-NH; 15 1"9 SEP 2006 R3b
is chosen from hydrogen, optionally substituted al kyl -, optionally
substituted aryl-, optionally substituted aral kyl-, optionally substituted

~ het er oa¢BfionallpfbsiigtadangdtCyCsaliexy t. opBenalll sehstiviedhdtgroaryl-R4-Gositlsixgsen from

hyd . opt i onal i tut | kyl 5, optionall bstituted aryl -,
opt 1 onartipRE PR e iRt #9 G i iy A6 HoBBR T Ea bt EpeflY . ang
opt i onadubytitateds;-CURRYL, opBbRAIPIaEHIMED aryRBs oftfonalRy s@idnidi eaylecj‘cgtantﬁndent Iy

chosen from hydrogen, acyl, optionally substituted al kyl-, optionally
substituted al koxy, hal ogen, hydroxyl, nitro, cyano, dial kylam no,

al kyl Suﬂr{'&o yl -, a{vlﬁxrll il;:{ {S%iﬁ@?‘?%f{f@éﬁ‘égf @‘:e?%fﬁrﬂﬁarboxyal kyl -, carboxam do-,

am noca -, optron %pti onal Iy substituted
heteroaryl-; R, 5 is chosen fromoptionally substituted alkyl-, optionally
substituted aryl-, optionally substi tu\ed aral kyl -, optionally substituted
heteroaryl -, and optionally substitutedihetgroaral kyl-, and R17 is

- hydrogen, optionally substituted al kyl<£i op ional | y substituted aryl -,
optionally substituted aral kyl -, opti ®Wtituted heteroaryl -, or
optionally substituted heteroaraR i ncl ugli ng single stereoi somers,

m xtures of stereoisoners; a phar mace\ y_gggept able salt of a conpound
of Formula |I; a pharmaceutically accep : olvate of a pharmaceutical ly
:.acceptabl e solvate of a conpound of FornulaN_; or a pharmaceutically
acceptabl e solvate of a pharmaceutically acceftieabl e salt of a conpound of

Formula |I. 10047) When R12 is an i mdazole, R12 has the formula: R13 Rg

wherein

Rg is chosen from hydrogen, optionally substituted C,-Cg alkyl, optionally substituted
aryl, optionally substituted aryl-C;-Cs-alkyl -, and optionally substituted heteroaryl-; and Ry,
Rio, Ris, and Ryq- are independently chosen from hydrogen, optionally substituted C,-Cs.
atkyl, optionally substituted aryl, and optionally substituted aryl-C;-Cq-alkyl -.

[8049} In one embbdiment, R; is chosen from hydrogen, optionally suBstituted alkyl,
optionally substituted aryl, optionally substituted aralkyl, optioﬁally 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 aralky!,
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;

Ry; is selected from the group consisting of optionally substituted ifnidazolyl,
optionally substituted imidazolinyl, -NHR4; ~N(R){COR3); -N(R4)(SO2R3,); and —
N(R4)(CHzR3); '

R; is chosen f!rorn hydrogen, optionally substituted alkyl, optionally substituted aryl,
optionally substituted aralkyi, 6ptionaliy substituted heteroaryl, optionally substituted
heteroaralkyl, R;sO- and R;7-NH-;




- N R13 wherein RI is chosen from hydrogen, optionally substituted Cl-C8

al kyl, optionally substituted aryl, optionally substi tut g&

aryl-C, -C4-alkyl -, optionally substituted heteroaryl - LHER 006, 16
19SEP2006 optionally substituted aryl-Cl-C4-al koxy -, opt ionally
substituted heteroaryl -C -C4-al koxy -, optionally substitoted heteroaryl -

and R, 3 and R13 are independently hydrogen, optionally substituted Cl-C8
al kyl, optionally substituted |, or nal.l y subst.itufed ) .
eyl C oo oty et g bu i Bl D UOTHE S ARt 2
R14" N st afalityl\o nal%&ﬁ%@tuteﬁnﬁ&%d?yl tl&xa%ﬂ%ﬁ{kggéggﬂc?yﬁélﬁﬂegnd |

optionally substituted Cl - al kyl, optionally s ary

opti onal RyJ-HHb‘,st ituted aryl - C4-al kyl -, and optionally substituted
het er oar yl - are in endent |y chosen from
hydrogen, opt %Wa%oﬁé%{ﬁﬁ@&yp{ﬂggﬁ 0@?‘0’@%@' ’f’ti&}ﬁed a@%ﬁ oBticnally subs&Hed #ad

aryl , a%@ngﬁillﬁ%&'ﬁﬁteﬁ‘éﬁ?fﬁﬁtwt%aw Mjbsﬁ%te%eﬂzlrga\q’ L and %ﬂﬁﬂ%b{ s &[Iﬂ%yl

~ enbodi ment, R’ is chosen from hydrogen, optional Y substit
opti onthIeSPr@!mith tuted aryl, optionally substituted aral kyl, opti onal | y

‘substituted het. ti onal bstituted het | kyl
B R BB T s B b e B i
apti onaloPMoﬁaJ@sshbétu{x@d afdliAX thl&EHlibr%ﬁﬁétitMeé H&é&#&l?ﬂt eﬂd%%mg@%hb&ﬂ@tle{j

substituted aral kyl optionally substituted he oaryl, optionall
subst i t detsthandkeoar al kyl-; or R2 and R2' taken together form an

optlonallys 7-menbered ring, .provided that if either R2
or R2. is hy Sog‘é'r%¥ ?ﬂéﬁa{ dSP%@F"tF%&WB?n tﬁ%,hglar&gen B9y PRicgallect ed from
'_[,he_ gr oupbsti@ked afkiyl) @pﬁénaﬂ’]l?tsh%ﬁﬁtle&f afkBRy, HalddbR hydxJRARlY byano, dialkylamino,

alkylsulfonyl, alkylsulfonamido, alkylthio, carboxyalkyl, carboxamido, aminocarbonyl,

- optionally substituted aryl and optionally substituted heteroatyl-;

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

Ry is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl,
optionally subst1tuted aralkyl, optionally substituted heteroaryl, and optionally substituted
heteroaralkyl, including single sterecisomers, 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.

[0050]) In another embodiment, R, and Ry are hydrogen; and

R is chosen from optionally substituted aryl, optionaily substituted aralkyl, optionally
substituted heteroaryl, and optionally substituted heteroaralkyl, provided however, that R is
not substituted phenyi;

Ry, is selected from the group consisting of optionally substituted imidazolyl,
optionally substituted imidazolinyl, ~NHR4; —-N(R)(COR3); -N{(R.}(SO:R3.); and ~
N(R4)(CHzR30);

Rj is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl,

optic'mal'ly substituted aralkyl, optionally substituted heteroaryl, optionally substituted
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optionally substituted i mdazolinyl, -NHR4; -N(R4)(COR3); -N(R4)(SO02RS3j;
and - N(R4) (CH2R)b); R3 is chosen from hydrogen, optionally substituted
~alkyl, optionally substituted aryl, optionally substituted aralkyl,
~optionally substituted heteroaryl, optionally substituted hp? SEPEmg! kyl |
R150- and R17-NH-; 17 19 SEP 2006 R3a is chosen fromoptionally
substituted al kyl, optionally substituted aryl, optionally substituted
aral kyl, optionally substituted heteroaryl, optionally substituted

het er odEtrearplkyh RasOrmd BpNH-R3p i s chosen from hydrogen, optionally
substi tut ed ywl ' : | vl ' ' Iyt ed
ar al kyl , optiﬁaéﬁa‘lfqoga{s)ﬁ%@{& ?%‘E%{%ﬁ§§‘£¢%gr%§ﬁyﬁ °§!r‘1‘2}1a§g$ %%Sglgﬁ %‘J‘;/X?E %@ﬁ%}ﬂgaﬂ ed

_het er oanbitikyiled ;ardRéyl] ptiohsipesubktindhetragen optaphiiondstivutaihredrodrdlket] agl ky!l -,
optionally substituted aryl-, optionally substituted aral kyl-, optionally
subst it BtedHhet ercycl yl -, “and optional Iy substituted heteroaral kyl-; RS,

R6, R7 and ' . | ] |
cubst1 ¢t at ed Sy s ALY, ABRAl Ak AR dIRRRioRIN apaRMRIR V.
cyano, ogtiahddiyt austited agdikyt] sptichalhy substituked tsetdrbaviasdiepticab iy bitatioed

. carboxyal kyl , carboxam do, am nocarbonyl, optionally substituted aryl and
opt i onAersjoaalkyti t ut ed heteroaryl'-; RL5 is chosen from optionally

ubsti tuted gl ' ' . pt.i ) shi .yt ed
okl optrbnanpseARiet Btbyers Tl sithod el SRR B b 5
het er oanpgiokaily substitatbdRralkyls ophiosdly substitutey Heteggclyl-opid aptishhlyy siesdutddut ed -
al kyl , OF“ onﬁély substituted aryl, optionally substituted aralkyl, :
opt i ond1eF§oXaT t ut ed heteroaryl, and optionally substituted

- ‘het er oar al k w.nel U k ' i j . reoi soners; a
phar maceut i Z%i Iﬂf’nlg%:%gplf@%aglé ?ad}%hﬁ&g@ SHHCS gﬁpﬂgﬁlﬁg d{)ﬂ‘gé 'Itl—'t)%cﬁg Iogﬂ?r?dt“g _
phar macabstitozl lajkyhopéphailyl sebstitiined taboaf, falggeay ydosyt, inb@d, lcyare dititydirhino,

SOVt ool MBS B RS o Al SGeba e
optionally substituted aryl and optionally substituted heteroaryl-;
‘Rys is chosen from optionally substituted alkyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl, and optionally substituted heteroaralkyl-;
and .7
R, 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 2 compound of Formula I;
a pharmaceutically acceptable solvate of a pharmaceutically acceptable solvate of a
compound of FormulaT; or
a pharmaceutically acceptable solvate of a pharmaceutically acceptable salt of a
‘compound of Formula 1.
In a particularly preferred embodiment, where R; differs from R the stereogenic

cer_ltér to which Ry 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:




- (0050] In another enbodi nent, R2 and R2' are hydrogen; and R, is chosen
fromoptionally substituted aryl, optionally substituted arqr§gépzmm
optionally substituted heteroaryl, and optionally substituted
het er oar al kyl, provided however, that R is not substituted phenyl; R12 is
selected fromthe group consisting of optionally substituted i m dazolyl,
optionally substituted imdazolinyl, -NHR4;, -N(R4)(COR3); -N(R4)(SOZR3 J;
and - N(R4) (CH2R3b); R3 is chosen from hydrogen, optionally substituted
al.kyl, optionally substituted aryl, oﬂ'iwmﬂly substituted aral kyl, ,
optionally substituted heteroaryl, ogtirgsally substituted - 18 1 9 SEP 7006
het eroaral kyl , R150- and R17-NH; R3f§ ig chosen fromoptionally substituted
al kyl, optionally substituted a optionally substituted aral kyl,
optionally substituted heteroar Q onal ly substituted heteroaralkyl,
~and Rn-NH; R3b is chosen fN8n1hydrgge , optionally substituted al kyl,
optionally substituted aryl, option@ substMNHat ed aral kyl, optionally

substituted heteroaryl, and optionallyjsubstituted heteroaralkyl-; R4 is '
chosen from hydrogen, optionally sub uted al kyl -, optionally substituted
aryl-, optionally substituted aralk optionally substituted

hetercyclyl-, and optionally substitutpd heteroaral kyl-; R5, R6, R7 and R3
- gre independently chosen from hydrogen, acyl, optionally substituted

al kyl , op} the eampyusdixsdiding ed oadnkidywhdiaR o peiznz1yRY @xydpyl (pdrticnlarByiano,
._dialkylanin?, al kyl sul fonyl ,_ al kyl'sul fonani do, al kylthi o, carboxyal kyl ,

car box aPeRB: Barisiesegsant2 is “H%)mzi)yRsﬁb%ﬁff{l@?@ Phewpil-; Rads dpt i onal |y

substit 1 paryl s g RS en if I sybstiit ut ednalkyl ,
ot onal T SCpRBYEr REMG and sk arURR Y R TE b PR NI IS ST
subst i t lit@dbérey7-opand-4-orndHogirompaally)-Suhsliyltpus - hetdmeayBbdighmide. and -RI 7
i's ChOSﬁ@ from hydrogen, optionally substituted alkyl, optionally
“substi t POl ary , Likspuseothsicripreundit i t ut ed aral kyl, optionally substituted

heteroaryl, and optionally substitutedheberoaral kyl, including single
stereoi soners, m xtures of stereoiso @

A

i.e., the compound accordin_g to Formula T where R, is 3-methoxy-benzyl, R; is propyl

- (particularly i -propyl), R, is hydrogen; Ry; is substituted imidazoline; Rs, Rg, and Rg are
hydrogen; R7 is chloro; Re is methylenedioxyphenyl-; Rio, Rior, Ri4, and R4 are hydrogen
can be named 2-[1-(2-benzof1,3]dioxol-5-yl-4,5-dihydro-imidazoi-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 Reactibn 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




a pharmaceutically acceptabl e salt of a compound of Formula |;

phar maceutical |y acceptabl e sol vate of a pharmaceutical ly b&é&%ﬁﬂﬁﬁ)l e
solvate of a conpound of Formula I; or a pharmaceutically acceptable

sol vate of a pharmaceutically accept able salt of a conmpound of Formula I.
In a particularly preferred enbodi nent, where R2 differs fromR2', the
stereogenic center to which R2 and R2' are attached is of the R

configuration. Nomencl [00511 The conpounds of Formula | can be naned
and ngﬁﬁéli@&fl?%tfterf’&%ﬁ@fi?d%% for exampls, henzans. dplagRey asetqndile tefragydrpiyran pRAW

each of " AT ..gﬁ%{; descri bed bel ow.
For exarrqugq]dﬁ%édggﬁ%%uné (Il &%E%G% W@l‘%&%—@hm i.e., the
c onpourticldemorahang), tdietisd ethek, andthasod perilne iaad theniky]. , Uz(B?.ss spegifiepyd tlgg

articul i s, hydrogen; R12 is, -N(R4 IS
§p4 di ﬁé’f‘ﬁ?‘i}%ﬁ@ﬁyl‘gntSR&eJ w fngeé?ﬁcmﬁ wremﬁsverﬁen &affnlae:rgzarg&n@ sepgRBgen;

and R7 [pfsfyano i d le&z‘% fo ¢
1-(3- benzy'tl’] 7- cyaﬁ%éﬁﬁtgx%gh &%&ﬁ{q r‘FO% yi Y. Jl%m 0Ef)crh(l)ep\'reIa]S_wé€d ﬁlgcnor% ’hyl - be
nzam de.g., {oG8b2la dolktnits the ddaizedoaripme idick., IG)O"/@J A NOCN i.e., the

conpou cording to Fornula | where R is 3-methoxy-benzyl, R2 is propyl
' (ng ti gﬂ?%ﬁl y i r}BrgGBVP estegs of ﬁarh?/’ébfll‘}gj’éﬁls W?elpscp@wéwqom'monﬁh dazol i ne;

B, RO csfitiortbrhiBoedt rfwgsaﬂ@ ai@ ERD iy b rdorcTBY e R Q2 RIENY ! -

o, R10' R14, ‘and R14 ar ca
2-11-( &aﬁmxxhrﬁ aqla]udmmap;ﬁemamalﬁammmuy hdba zeildiclcoyititioBs. TRkdWike, pr opyl 1-7
- chi O_ra(r)m es ma)rrTEt Bl%)ngrc %Qi%l coﬁv%pitrlgn gméllda(tjlgn procedures, for example amides may
; - be prepared by treating the relevant carboxylic acid with the appropriate amine. Alternativély,
a lower-alkyl ester such as a methyl ester of the acid may be treated with an arnin'eéo provide
the required amide, optionally in presence of triméthylalluminium following the procedure
described in Tetrahedron Lett. 48, 4171-4173, (1977 Carboxyl groups may be protected as
alkyl esters, for example methyl esters, which esters may be prepared and removed using
' conventional procedures, one convenient method for converting carbomethoxy to carboxyl is
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 metaj
or alkaline earth metal hydroxide; or the like. Ilustrative 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, phosphoﬁc 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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Synt hesis of the Conpounds of Formula I 100531 The conpounds of Formula |
can be prepared by follow ng the procedures described with reference to
the Reaction Schemes bel ow.or utilizing techniques wel.l knowh$ SER ilfe art.
See, for exanple, Hrao et al. (1984) Synthesis 1076-1078 and Coppol a et
al . (1981) Synthesis 523-526, which are incorporated herejin by reference.
[ 0054] Unl ess specified otherw se, the terns "solvent"”, "inert organic

sol vent " "I pnert, sol,¥ent " mean a solvent inert under the conditions of

r.
the r eaéf“-i%lfﬁ’ 4 AP BR AL Helya #5pasis atly osghitarigecidcuniatic asidrsuchay ewi t h

i ncl udi if. Qk; : . onitEile, .tetrahydrof
[ el et o s RR15HBIC USRS SSRGSl SR,
di chl or cwel, bdwmegsulfdhietabid| orethbiéike. met hanol , pyridine and the like]. Unless

speci fi the contrary, the solvents used in the reactions of the
pr esent Eiﬁ‘r‘é?gnti on Iplatenaiidpusitigaieeoiibs campeynds arggss matiates desaribeg hereinneans

addi ng i b Ch ant i unction e.g., o bring

=Sl 0t | AP e ke JE e Wy Suftite SRy Fheb sy Ryee Sl B or s ot

~ car boxylexamplei filtratiay, dxerapticrp aryethllpatiog RykRin dRGhato@apI8Y, tihIae ON
procedures, for exanple alkyl esters nmay be prepared by treating the

r equi r eFTRAPFRPRY & ickdaxiF chromutosapby o5 & cambingtipa abthesqyenaesdardsy under

acidic et b L ' ' sin nvent i onal

2 dat 1 o Anc RO F A - ALARR A kohBoR bERRLES AR bRl BT FEREDTE "t he

- I el evantto terdxampldsheseditelon. tHovdver, i equivAés sepiirdidn ofidoitdAlPrd@HYres 2

| ower - al kyl ester such as_a nethyl ester of the acid may be treated with an

am ne tﬁa%ﬁg\fPWée’ Eﬁ%ber@&‘éri red anmide, optionally in presence of

trimethylallum niumfollow ng the procedure described in Tetrahedron Lett.

48, 4171-4173, (1977 Carboxyl groups may be protected as al kyl esters, for

exanpl e nethyl esters, whBeief Bsieiptioe@f Readgtioa[S2h&deand renoved usi ng

- convent i | procedures,_one conveni ent nmethod for converting carbonet hoxy
to car bé%%ii s t?%%@%%fg@%sl.lilwrﬁt%ﬁﬁ PYdesx peompoypdsof fprauled0psamand

sol vat esnieimddific GOMRAMAS TR HRGHINGTEIA,MY as required be produced by

met hods conventional Tn the art. For exarrp}le,' if an inventive conpound is

an aci 0&]desi r RrabiimeSchdoiet? itlnsteatsta syamhelie opecrpriads HYFdrhRat NeRdreial t he

e Gt T
hydr oxi ggie29r t he Rdakfon ééh'eHlﬁtBriﬁhgtYaQes%Hﬁleﬁ§ oPéon%f)iuB&?J)teFosrfanluiasl \L}r)]e%i%de
Ry is -OH. '
[0063] Reaction Scheme 4 illustrates a synthesis of compounds of Formula { wherein
R7is —OCHj.
[0064] Reaction Scheme 5 illustrates another synthesis of compounds of Formula 1

wherein Ry, s ~N(R4)(COR3).

[0065] Reaction Scheme 6 illustrates a synthesis of compounds of Formula 1 wherein
Ry2 is -N(R4)(SO2R34).
[0066] Reaction Scheme 7 illustrates a synthesis of compounds of Formula I wherein

Rz is -N(Ra(CHaR3p).

[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;7 is optionally substituted imidazolyl.

[0069] Reaction Scheme 10 illustrafes 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 1
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organic salts derived fromam no acids such as glycine and argini ne;

ammoni a; primary, secondary, and tertiary am nes; such as ethyl enedi am ne,
and cyclic anmines, such as cyclohexylam ne, piperidine, noFpRpp 'Q[fﬂf, and

pi perazine; as well as inorganic salts derived from sodium calcrum
potassi um magnesi um mnanganese, iron, copper, zinc, alumnum and

lithium [0058] If a conpound is a base, a desired acid addition salt: may
be prepared by any suitable nethod known in the art, including treatnent
of t he WheseinBasis optichalhrsubstgngdniclaading]. such as hydrochl oric acid,

hydr obr,pmd ¢ aci d,, sul.fugi,c acid. nitric acid hosphori c. acid, and .the
ke, APOLTL R an ReAGHAR Sohemet2 Wtiptesa syplBesri ofeompound & Kormulad Vherii i c
aci d, mpdelN®, REOR,) WhefBl REisa@Rr];. mal onic acid, pyruvic acid, oxalic
acid, glycolic acid, salicylic acid, pyranosidyl acid, such as-glucuronic
aci d ol0¢AR]act ur dteactierc Sehenm! [FhHudisaths@xynthesisiof wngiouads of Raringladovierein 21
19 SEP 2006 | cid, _am cid, such as aspartic acid or glutamc
aci d, ‘E)hsa"fl\ll(i{“agw&%ﬁévg‘%’“ﬁ%‘ 5hy 7c acid or cinnam c acid, sul fonic acid,
such ago@r3)ol ueneadlfioNSthefel 14 illIRIRRANSTHLE QDb Coonfoliflds SLMARERUI 49N ¢ aci d,
or the lTka. [00S0] oD pehetie I G Surif?‘cl':{gtion Sf’ai’ﬁhedsc%ﬁrrpouﬁ%?“fgzd

i nt er modiiclt em tbassed iabanlintermeiliate io dre dyethes$it of teenpounfls dEBormmdh 1. by any

_ 'sui t abl arati.on or rifigcation procedure such as, f exanple,
Pt adPOR o r afeBin Seliape SRR BT A FOCHIO R SR | R - 1 ayer
- chr omatagERRRYOisel B 5K idt@HRAiath APLAGEAP By%on%oﬁdgeﬁi%rﬁﬁﬁa pn of these

procedures. Specific illustrations of suitable separation and isol ation

procedures can be had by reference to the exanpl es hereinbel ow. However,

ot her ui vqala’ﬁnéﬁzkggar ation or isolation procedures can, of course, also
be usedAgHEMa i ption OF Reaction Schemes [0060] Reaction Scheme 1

i1l ustngé a syntHest e ' : iate in

t he syrgt h‘gﬂ;i s of conpolﬁﬁ%fsy %fg _ For%?rgﬁ(lgu.nfd%%gg&i@%gg% ?‘%ﬁogﬁiﬁe

i 11 ust raxaidableg egy.rfrdme Sldridf Claonipd (raspaoy, Momaultea, Winlthei reactdRidare s

o ) R RS A B RS T8 stk et e el 37 b sk ys
synt hegbmnnl FORBRYEESyrAlett@hehbddIdgywher ei n -
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R-1is -OCH3. [00641 Reaction Schene 5 illustrates another synthesis of
conpounds of Formula | wherein Rt2 is N(R4)(COR3). [00651 B§§%gb®g Schene
6 il-lustrates a synthesis of conpounds of Forrmula | wherein *
-N(R4) (SO2R32) . 100661 Reaction Schene 7 illustrates a synthesis of
- compounds of Formula | wherein R12 is -N(R4)(CH2R3b). [0067] Reaction
Schene 8 illustrates a synthesis of conpounds of Formula |I wherein R12 is
optional]y sub titutfd i mdazolyl. [00681 Reaction Scherme 9 illustrates
anotherié?ﬁ?ﬁ% fFRem¢ L conpounds of Formula | wherein R12 is optionally
substituted i mdazolyl. 10069] Reaction Schene 10 illustrates a synthesis
of conpounds of Formula | wherein R12 is optionally substituted
i mdazolinyl. 100701 ﬁﬁ,ion Schenme 11 iIIustraLégqgfsecond synt hesi s of
conpounds of Formul ap %ﬁl‘Q SEBtPJ06  wherein ?%g\ﬁﬁRoptionally '
[
H

substituted i m dazolinyl} 071] Reaction Schene ustrates a synthesis

of conpounds of Fornmul a i erein R 2is -N(R4)(COR3NHPzerein R3 is -OR

s. [0072] Reaction Schene 13 illustrates a synthesis of conpounds of
Formula | wherein R12 is N(R4)(COR3) wherein R3 is -IRBR 7. [0073] Reaction
Scheme 14 illustrates a synthesis of conmpounds of Fornula 1407 which can
be used as an internediate in the synthesis of coqgounds of Formula I.

[ 0074] Reaction Schenme 15 illustrates a synthesi f conpounds of Formul a
1505 which can be used as an i nf&Prediate in th ynt hesi's of conmpounds of
Fornula |. Starting Mat®¥3i al s [0075] The opti 8RaryyZsubstituted conpounds
of Fornula 101 are commercially available, e.g., Nimn Al drich Chem cal '
Conmpany, M | waukee, W. Qher reactants are |ilgegi se comrercially

avai l able or may be readily prepared by those skilled in the art using
commonly enpl oyed synthetic nethodol ogy. 23

R Rs O |
R, Re ci
0 2 + Step 3
. Ry R ~ T
'NHPG T
105 106 8
Rs O
_ Rg R
107 Step4 | Rz
Ry o) R
_Rs NH3
B 109
Preparation of Compounds of Formula 103
[0076] Referring to Reaction Scheme 1, Step 1, about an équivalent of ethy!

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 1is added over about 5
minutes. The product, a compound of Formuia 103, is isolated and used without further

purification.

Preparation of Compounds of Formula 105

[0077] Referring to Reaction Scheme 1, Step 2, a Grignard reagent is prepared by
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t'9 SEP 2006 Reaction Schene 1 OHO Rz N Step 1 Rz Rp O R2 NHPG NHPG
101 103 R, Step 2 103 ORz' NHPG 105 RR5 OR5 O ~ RR~ ﬁg %Eﬁg ..+
" Cl Step 3Rz ojj__ NHPGR7/ FR7 OR2 105 106 Re R8 107 N é § 0 Rs / R1
107 Step 4\ Rp R7 O Rz RS NH2 109 Preparation of Conpounds of Fornula
103 (0076] Referring to Reaction Schene 1, Step 1, about an equival ent of
ethyl chloroformate is added over about one mnute to a 0-5C solution of a

P i s e o Bt ot 4ot i Bl beibiataun e g RSB
apr ot i Cufifthpdfta rnpblad SprbbE séivER su@PRUdiethyl ARV KSR albbull StHYuE, the
Grignard reaction is generally complete. A'solution of a compound of Formula 103 in a
nonp_olar,-apfotic solvent such as ether, is added to the Grignard reagent. The temperature
should be monitored an_d not allowed to exceed ~30°C, The product,_a compound of FFormula

103, is isolated and purified.

) P-reparati.dn of Compounds of Formula 107

[0078] Referring to Reaction Scheme 1, Step 3, lithium bis(tnmethylsilyl)amide
(about 3.3 equivalents) is added slowly over.~3 minutes to a -78°C solution of a compound of
Formula 105 in a nonpolar, aprotic solvent such as THF. The reaction solution temperature
should be monitoré&_and the addition of base conducted at a rate sufficient to prevent the
‘temperature from exceeding about -54°C. After the addition is complete, the resulting |
solution is maintained at -78°C for about 30 minutes. An acid chloride of Formula 106
(preferably, neat) is then added. The reaction solution is maintained at -78°C for about 30
minutes. The product is isolated and used without further purification. _

[0079] A mixture of the above crude product, a base such as potassium carbonate, 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 ¢onditions 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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of an excess of di nethyl hydroxyl am ne hydrochl oride (preferably about 1.2
equi val ents) and a base such as triethylamne in a nonpol ag- ﬁpr@'ﬁi C
sol vent such as THE is added over about 5 mnutes. The pro 30 , conmpound
of Fornula 103, is isolated and used without further purification.

- Preparation of Conpounds of Formula 105 (0077] Referring to Reaction Schene
1, Step 2, a Gignard reagent is prepared by 24 1 '9 SEP 2006 mxing a
conmpound of forrmula RLCH2Br. (?ene'r al ly about 3 equival ents) and magnesi um

t ur ni ng€n§ Roware ghpdieds Thegntistllncaciive gempoundcian b priipate iy nedthrsts knagve ér  about
1.5 hourgs, tg%': Gigpard reaction is gener.ally conplete. A solution of a
conmpoundPEATt: sy frpRPleg an pming of KerpeiedPY isgisselved inan (periorgariqsolenteHdr | | s
added t [ Ng,.. t ; ' and not
a1 oved s B T GIRG (6 BIE o TR R Beblohng ARl RO B 800

i sol at edareinid apid) i dieshl veldr prefaratly anthebarfio wpon selsernf andaherdnacktPdddcaQwai

Ref erri'ng to eatglt.i on Schene 1, Step 3, Jithi um_bi%gtri met hyl silyl)am de -
(about 3EHUERNIQ/DF srm)amiae SR o hededetign pxtuze isilefl tossvsigilize byrgtoligptut i on
of a copppy I ' IR TEY-To =" ck THE
_ {Hﬁq&fratuﬁoc;v'@ 1 @hdde uh&hr%oﬂlﬁﬂs Olﬁuﬁ%é%mnaﬁ’. Pid &esﬁ‘@% }r/?glq]t%ﬁ é%téa’g%‘?ﬁ)

The reaction solution tenperature e nonitore on of

- base comsuet efla abmpourst & RomfinfilaciOfnis iscdatpd endegpirifiede t enperature from

exceedi out -54C. After_.the addjtion. is conplete, the resulting

sol ut i OE&F;? mai nt ACHEW Séke offarevitygn thi,meining deseuiptian ofthe smithessiofor i de of
For mul a cdfBourdR’of FeHARRY, it BRALd bd ShdeReSbANL G ner; ' iggn '

mai nt ai ﬁedﬁ%% -?SC for a’bzout 30 %nnut es. %%gh%rr%%%?%tg}?%o g{tg}(ﬁ(’and used
Wi t hout 1souretdvany peeinbloyad togive tREdBRspandingtpusducof t he above crude product,
. a base such as potassium carbonate, and a polar, aprotic solvent such as
DMVF i s nmaintained at about room tenperature for about 30 mnutes. The
product, a conpound of Formul a 1@7, i, S8/ and purified. Preparation of
Compounds of Fornula 109 [ 0080] ge?e_rrdl nge?'tg%geacti on Scheme 1, Step 4,
optionally, the protecting group, PG my be renoved fromthe am ne. One

of skill in the art will appreciate that the conditions for renoval of the
protecting group will vary with different protecting groups. Such
conditions are well known in the art and&scan b® found, e.g., in Geene et

al. supra. When PGis Boc, it

109 Step |

203 Step 2
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may be renmoved by treatnent of a conpound of Forrnula 107 with a m xture of
aqueous TFA (preferably TFA: H20, 97.5:2.5) at room terrperatf[g;rﬁig fﬂ@e
- product, a conpound of Fornula 109, is isolated and purified. Preparation
of Optically Active Conpounds [0081] I|n conpounds of the invention where R2-
differs fromR2,, a particular stereo configuration (such as the (R
isoner) may be preferred at the stereogenic center to which R2 25 1-9 SEP
2006 -and R2, are attached. The opti cal IR\é actiyve conmpound can be prepared
by nethods known in the art. For exanplje, anijam ne of Fornula 109 is
di ssolved in an inert organic solxgnt (s ds | PA), and warmed to 60C. In
a separate vessel, a % ol Wdpg agent L= diperizbyl -D- tartaric acid)
i s dissolved, prefera ﬁj in e same 5 , gnd then quickly added
(with agitation) to the warm ami ne gQ an. } reaction mixture is left
to crystallize by cooling to roomAenps 16 hours under '
continuing agitation. The desired isoner|, e.g., thel(R) isonmer of a :
0082) For the sake of

conpound of Fornmula 109, is isolated ang_ pw7 fy_ed.
brevity in the remaining description of fhe sy I §\g1: - conpounds of
Formula I, it should be understood that either silngle isoner or a m xture

of isomers nmay be enployed to give the correspogdi ng product. Reaction
Schene 2 RS OR6 R, 109 Step | Rz R R7 ORe 203 HNC R4 RS OR6 R 203
tep 2 -- R2.
- Preparation of Formula 203 _ _
{0083] Referring fo Reaction Scheme 2, Step 1, to a solution of 2 compound of
qumula 109 is added successively a slight excess (preferabiy about 1.2 equivalents) of an
aldehyde comprising Ry (i.e., a compound having the formula R¢CHO where R4 CHs- 15
equivalent to Rsand 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, 1o 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 R; acyl éhloride (such as CI-C(O)-R3 Where R;isas
‘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 temi::erature. The reaction is monitored e.g., by

TLC. Upon completion, the product, a compound of Formula 207 is isolated and purified.
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R2 RR ORB 205 O N\Re R3 2619 SEP 2006 RSO'.. R6_.R .. O% Step 3 --
R R Rz ORB 207 OY N R3 Preparation of Fornula 203 [WO%é)mﬁeferring
to Reaction Schene 2, Step 1, to a solution of a conpound of Fornula 109
i s added successively a slight excess (preferably about 1.2 equival ents) of

- an al dehyde y@wo®prising R4. (i.e., a conpound having the fornmula R4- CHO

where R4CH2- is equivalent to R4 and R4 is as described above or is a
protected precursor to such a substituent, e.g., (3-o0xo-propyl)-carbamc
acid tert-butyl ester) and a reduci ng agent such as sodi um ' ,
~ triacetoxyborohydride. The resulg,d et is stirred for several hours.
The product, a conpound of Forn%%agggg§5$%ﬁ€%ol ated and purified.
Preparati on of Forrmula 205 [00841 Referring to Reaction Schenme 2, Step 2,
to a solution of a congoupd of Formula 203 and an qgine base such as

di i sopropyl et hyl arg, ne {h pol ar, aprotic_sol y&ntj such as

di chl or onet hane i s “agek i acy$te§h1lorideRE as~&l't C( O - R3 where R3
is as described abo Thé ResulTTng soTutio i

at roomtenperatur& for. SeverRd hours. TAWI®r oquciQ ajrBampound of Fornula ’
205 is isolated and pulg fi ed.Ryz2Preparati on of FoRpul a 28¢% [ 00851
Optionally, any protectim§lgroups on conpounds of F¥¥nmula 205 are then

303 Step2

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 aliyl aicohol (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 -
compéund of Formula 303, in an aprotic solvent such as acetonitrile, is added morpholine
followed by Pd(PPhs)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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- mnutes, then allyl alco

removed. For exanple, if. R4 conprises a protected am ne wherein the
protecting group is a Boc group, the Boc group can be rerrﬁ ﬁﬁ t r eat nent
- of the conpound of Fornula 205 with an acid such as trifl bi c acid
in a nonpolar, aprotic solvent such as dichloronmethane, while maintaining
the reaction at about roomtenperature. The reaction is nonitored e.g., by
TLC. Upon conpl etion, the product, a conpound of Fornula 207 is isolated
and purlfl ed. 27 198EI?%00§ VIS, React i on Scheneg3 B 0O RS 0 R6 / R St ep 1
R6 Rl Rz° R2 F%. Al Jlyl OR2R8301R1§R6 03 R R5 0 303 Step 2
R6 Rl R2, HOoOo Pregaratlon of ! of Formula 303
[ 00861 Referring to I, Plﬁ ion of a conpound
of Formula 301 infa oanI ar,_Raprotl c soI §E stich%s i s added sodi um
hydride. The resultirfy %gil uRion was stirred at Bb Y 4% for about 5
(about 1.4 equival ent%y is added via pipette.
The resulting solution is stirred at about 45C for about 12 hours and then
cool ed to roomtenperature. The product, -a conpound of Formula 303, is -
i sol at 808Hd usedRoferringue Rfemttoméphqam #54 comrionnd Of-ifcsp‘aliaa“tqmn dcs[sol@ulmlounds of

Commer R-EREsedi mefOUR i Mentl et R T050 5108 EhaRamisR it o ool vent
such asmAGRLMA & hbb§ JO"@ f&qeés& 7oA e doBlel Qeﬁf‘o%nﬁoénPQ.(a dP@%ﬁe The

resulting solution is stirred for about 5 m nut conpound
of For m;b@@%qommaunéolfﬁommmnﬁﬁ puisolated dnd purified.

Reaction Scheme 5

Rs
' R
Re _ Step
Ry OH Ry
R R
5 s | *os03
Rs O
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503 - Re R
Ry OH
Rg
505
Rs O
0 Rs R4

Ry
Rz Stcp 3
S5 - HO - 507
NHPG R it |
. Re NHPG
506 - o Ry
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Reaction Schenme 4 28 i 9 SEP 2006 RS 0O RS Ot Rs, RRs, RRZ Rz F O
R2 CHBO OR2Z Re 401 R12 Re 403 R12 [0088] Referring to Reaction Schene 4,
a conmpound of Forrmula 401 is dissolved in 0.5 M sodi um net gioﬁdﬁin

met hanol and heated to about 70C. The tenperature is nai nt! d gl about
70C for about 12 hours and then cooled to roomtenperature. The product, a
conmpound of Fornula 403, is isolated and purified. Reaction Scheme 5 R5 R5

R5 Step 1 R5 O R7 / OHR7 O' Re 501 R5 503 Stgp 2 R5 0 503 - - - R6 \ R7
(/ OH R6 505 RS OORZ ::RL R2 Step 3505 J+- HO O 507 R5 NHPG 506 O
RZ. RZ 29 Re Ry

507 e

509 S'.Cp 5

511

Ry O
511 Sep6 Re
N o 513
Ry 2
Rs y /NTR;,
O
: Preparation of Compounds of Formula 503
J :
’ [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 Cl-(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, AICl; (about 1.3 equivalents) is added
slowly over about 15 minutes to a compound of Formula 503 at about 140°C. After gas
evqlution has ceased, the reaction mikture is cooled to room temperature. The product, a

compound of Formula 505, is isolated and purified.

Preparation of Compounds of Ferinula 507

[0091] Referring to Reaction Scheme 5, Step 3, a solution of 2 compound of Formula

30 °




19 SEP 2006 R5 0 R R Step 4 507 | | R R2 R7 O Re NHPG 509 R5 O 509
Step 5 Re Rt | RZJI1 RTOR2 811 RB NHRA R5 O511 Step6 Rel \ .. RR R
"0l R R513 Re/N R3 Rai'l( O Preparation of Conpog‘rgﬁsﬁpolfmﬁFornula
503 (0089] Referring to Reaction Schenme 5, Step 1, to a solwution of-a
conmpound of Formula 501 and a base such as triethylamne in'a nonpolar,
aprotic solvent such as CH2Cl2 at roomtenperature i s added about an

equi valent of an.acid chloride faormul a, d - (CO)-- CH2Ri. . oyer about 5 '
it o5t anflep BBiETaca 8L hAE L erdebidue AR I SRS iireZ0s. s
| sol at gelygiichsw3Bsl suMablloMbiedRY With'd 6t Lblf ARG (BRferilIg AT R of
Corrpou%os of For.rrfjl a 5 [0090]1 Reé}grerc%ért oﬁRea(gtign gcherreghgj,ﬁ)St ep 2,
Al Cl 3 (cabpling rta@ne sudhes BT Ypre&rablidambut 5L eabiyaleuts), adlasasuch Bs fEAUaRdat 0 a
conpou r}l%ngg)laf glgtrgflllc asof?f(é)gt S%E:h ,gsbeﬁgCl% Lilsonc‘féinéfuge%rat 90%% temperature for about S

hours. The product, a compound of Formula 507, is isolated and purified.

~ Preparation of Compounds of Formula 509

3 [0092] Referring to Reaction Scheme 5, Step 4, a mixture of ester of Formula 507 éﬁd
a base such as potassium carbonate in a polar, aprotic solvent such as DMF is heated ét about

140°C. After about 30 mins, the product, a compound of Formula 509, is isolated and

purified.

Preparation of Compounds of Formula 511

[0093] Referring to Reaction Scheme 5, Step 5, the amine protecting gfoup PGis
then removed. When PG is Boc, this maj be accomplished by treatment of a compound of
formula 509 with aqueous acid (preferably, 97.5:2.5 TFA:H;O) at room temperature for about
onte hour. The free amine is isolated and used without further purification.

[0094] The resulting product; an aidehyde comprising Ry (i.e., a compound having
the formula Ry:CHO where Ry-CH,- is equivalent to R4 and Ry is as described above oris a
protected precursor to such a substlituent, €.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;Cly is m.aintained at room temperature for about 3
hours. The product, a compound of Formula 511, is isolated aﬁd 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 R3COCI (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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- b, &em4 a

- evolution has ceased, the reaction mxture is cooled to roon1tenperature
" The product, a conpound of Formula 505, is isolated and puq@ﬁﬁédﬁﬂ

Preparati on of Conmpounds of Fornula 507 [00911 Referring to Reaction Schene

5, Step 3, a solution of a conmpound of Formula 30 1 9 SEP 2006 505 and an

am no acid of Formula 506 (preferably about 1.1 equivalents) in which the

am ne group has been suitably protected with a protecting group PG

(preferably a Boc group), a coupling reagent such as HBTU (preferably

about 1.2 equivalents), a base such as TEA, and a nonpolar, aprotic

sol vent such as CH2CI 2 is maintained at .roomtenperature for about 5

hours. The pr duct, a conpound of Fornula 507, is ksolatgd and purified.

Preparati on ofi° Conpgunds of Fornula 509 100921. Ref €fri ngjito Reacti on Schene

' g| of e§ger of Formula 507 and a basejfsuch @s potassium
~heat e about  140C.

i 8., |solated

car bonata~i )
Af ter ) , tlle @goduct a-conpaund of

and purifi- ) o@ Conpounds of For ny
Reactle. 3 &p P

fornul a 509 Wir h aqueous ggi d (preferably, 97.5:2.4
tenperature for about Raﬁé hour. The free amne is |solatedraﬁd o

Wi t hout further purlflcatlon [ 0094] The resulting product; an al dehyde

-~ conprising R43(i.e., a conpound having the fornul asl®4, CHO where R4CH2- is
- equivalent to R4 and R4 is as descri bed above or is a protected precursor.
to such a substituent, e.g., (3-oxo-propyl)-carbamc acid tert-butyl ester;
pr ef er -about e t C)
AR L R L E e SN G TR L oy

room-t e:{mlefn%nihe bhgr su&]b@ynﬂusﬁprdwleﬁgdanﬁhe irpé ﬁ@hp@la,r, fraingduent swh dsor nul a
511, is_isolated and Eu rified. [0095)  Preparation of Conpounds of Fornula

- 513 [ octighloresnethine iz addsdresmpoyrd Bpagihedorngla F1-§(0k R o5 - PBrRok a
conpoungd, af Rr, gra%'e&n%é& ab&/eb%@ rés'dﬁihgas%lﬂioh%s.oﬁﬁi%)ﬁ'u%h@;yﬁ;?rmgéheat G5 2

nonpol ar, sol vent such
temperature for several hours. The product, a compound of Formula 603 is isolated and

‘puriﬁed.
Reaction Scheme 7

Ry O
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X —_—— I Rz-

Ry R2

Ry o)

Rs N

703
Rap
[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;-R3p, where Ry, 1s 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




CH2Cl12 at roomterrperature IS added an acid chloride of the fornula R3COC
(preferably about 2 equivalents). After about 2.5 h, the product, a
conmpound of Forrmula 513, is isolated and purified. Reacti on1§cﬁfé’ri§066 - 31
- 19SEP2006 RS ORSOR6 R RRR RZI | RZRy Rz. RT OR7T O RB-NH Ra ~N
R4 Rg i O 203 603 Raa 100971 Referring to Reaction Schenme 6, to a
solution of a conpound of Fornula 203 and an am ne base such as

dii soprmmhgat-}mllgrgowed z{hd JRiglagol ar, aprotic solvent such as :
di chl oronet hane i1 s added corrpound having the forrmula O -S(0 2-R3a or

0-(S(0)2-R3a)2 where R3a is as descrlbed above. The resulting solution is
‘stirred under nitrogen at room erature for several hours. The product,

a conpound of Fornula 603 is |S(B°&f lop aehtemefiri fi ed. Reaction Schene 7 R5 O -
R5 O)XTICR2 OR7 ORs /NHRs N Ra Ra 203 703 R3b [00981 Referring to

Reaction Schene 7, to a solution of a conpound of Formula 203 and an amine
base such as diis@prop i i
di chl oronet hane i § add%d a conmpound having t
is as descd eand-X is Br, dghs nesyl abe

803

805 _ .

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,



nitrogen at roomtenperature or with heat for several hours. The product, a
compound of 32 1 9 SEP 2006 Fornmula 703 is isolated and pdrg$EPeltd Reacti on

Schene 8 R, OR Step :Ilixll::R R 109 NH2 R, 803 NH MeofOMe Rs 0 R6 R,
803 Step 21 | RZ R R \ ORe NRy 805 \~I1{/ MOf"~OW R 0 Ra R
805 Step 3i I I RMr Rz. R, OR, NYR 807/ e N Preparation of Fornula 803

[0099] Referring to Reaction Schene 8, Step 1, to an optionally substituted

conmpoun rmyl a.109 dissolved in.a.polar, apraoti.c solvent. (such as DW)
o Ehe o Sebl Mhafoc Befi  pombietesBbeRin BRRH n s R sbetE e
equi val esfiugmaiiteiiconpldtiion ¥ BetreidibR ¢e.g. SH TBO). YTHY Ri@hesixahd RheRd
wherein such al dehyde further conprises a |eaving group, 33 1 9 SEP 2006

: - and the corresponding, optionally substituted compound of Formula 803 is isolated and

‘purified.

Preparation of Formula 805

[00100] Referring to Reaction Scheme 8, Step 2, to an optionally substituted
- ) “compound of F_onnul'a'803 in an inert solvent (such as dichloromethane) in the presence of -
- about 1.5 molar equivalents of an amine base (suck as triethylamine) is added about 1.5 molar
equivalents of an Ry acid chloride, such as, Cl-C(0O)-Rs, where Ry is as described herein. The
reaction takes place, with stirring, at room temperature over a period of 4 to 24 hours.
Completion is monitored, e.g., by TLC. The corresponding compound of F 6fmu1a 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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preferably, a hal i de (such as bronoacet al dehyde di net hyl acet aI) The
solution is heated at reflux, nonitoring conpletion of theg gﬁd’c’tﬂﬂ&)n (e.q.
by TLC). The reaction mxture is cooled and the correspondi ng, optionall y
substituted compound of Fornula 803 is isolated and purified. Preparation
of Forrmula 805 [001001 Referring to Reaction Schene 8, Step 2, to an
optionally substituted conmpound of Fornula 803 in an inert solvent (such
as dichlorometharg) inethe presence of about 1.5 mmlar equivalents of an
anm ne base (such jas tr et hyl am ne) is added about 1{5 nofjar equival ents of
an RO acid ¢l %, d-C(O-Ro, V\/ner 9 A4S Rkbed herein.
The reaction { ¢ r)(vath st iFR hg, roon eRover a period
of 4 to 24 ho : ¢ |nRLs m)nltored e g. e éo respondl ng

‘ i sol ated and puri fg, At i Of Formul a
807 [ 00101] Referlri ng to Repction Scheme 8, Step 3 a solution of a
conmpound of Formffa 805 an¥:an excess of ammoni um Bcetate ipNcetic acid
is heated at reflux Pbr 1-4 hours. Conpletion is nonit®ted{ e.g., by TLC
The correspondi ng conpound of Forrmula 807 is isolated and purified.
Reaction Schene 9 34 19 SEP 2006 Rs ORs ORe R RStep.R™ &7 0 Re NH2
Ra NH 109 903 RI; 0 RS ORc R 903 Step 21 R Rz R O

1

903 Step 2
Tr———e
905 Step 3
:
907 Step 4
T ———




Ra NRa 905 O RTRSOR R 905 Step 3RZRz RR ORs 907 NN Ry R O
RS R 907 Step |l R Rz R ORa 909 NN R . 35 1 9 SEP 20Q6, Preparation
of Fornula 903 [001021 Referring to Reaction Scheme 9; Step 119,5_ ¥ pensi on
of a compound of Formula 109, an al pha-hal oket one reagent of the Fornmula
Rl 3, (CO CH2X wherein Xis a halide and R13 is as described herein, and
about an equi val ent of a base, such as potassium carbonate in a polar,
aprotic solvent such as DMF is -stirred at roomtenperature. The reaction
is diluted with water and the resulting conpound, a conpound of Fornula

903, tppépaahiiyn of Fohflulaig@3used in the subsequent step without :
purifi-cati on. Where the resultin conpound is not a solid, it is isolated

usi ng stOM8Er d pr Bekanngte ResgtiomSehampey Stap . hesuspention qfie nompewy. of
‘ Formula 109, an alpha-haloketone reagent of the Formula R, 3{CO)CH;X wherein X isa
-halide and Ry3: is as described herein, and about an equivalent of a base, such as potassiufn
carbonate in a polar_, aprotic solvent such as DMF isstirred at room temperature. The
reaction is diluted with water and the resulting compound, a compound of Formula 903,
3 | typically a sold, is used in the .subsequént step without purification. Where the resulting
compound is not a solid, it is isolated using standard procedures and then used in the

subsequent step.

| Preparation of Formula 905
[00103] Referring to Reaction Scheme 9, Step 2, a solution of the compound of
Formula 903, about an equivalent of an amine base, such as triethylamine and about an
equivalent of an acid chloride (such as a compound of Formula Re-COCI) in an organic
solvent such as methylene chloride is stirred at room temperature for several hours.
Completion is monitored, e.g., by TLC. The corresponding compound of Formula 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 soivent such as ethanol is heated at reflux. The reaction is cooled to about 5°C

and any precipitate is filtered off. The filtrate is concentrated in vacuo and purified to yield a



Preparati on of Forrmula 905 [001031 Referring to Reaction Schene 9, Step 2,

a solution of the compound of Fornula 903, about an equi val ehi Sbf 2 ani ne
" base, such as triethylam ne and about an equivalent of an acid chloride
(such as a compound of Formula R9-COClI) in an organic solvent such as

met hyl ene chloride is stirred at roomtenperature for several hours.
Conpletion is nonitored, e.g., by TLC. The correspondi ng conpound of

For mul @0888uddBof Friudd W b (ﬁt!;kiilf ﬁﬁge arl ngyflﬁédlé)t@ tl%} ofERF S3HaRi 8?11 001041
Referring to Reaction Scheme 9, Step 3 ution of a compoun For mul a
905 an@eaﬁﬂdwaeE@VQbﬁmnMMHEUmggnmpate |n acetic acid is heated at refl ux
using a Dean-Stark trap and condenser. Conpletion is nonitored, e.g., by
TLC. The correspondi ng conpound of Fornula 907 is isolated and puriffed
Preparation of Fornula 909 [0018&).tifeisehéhpgot © Reaction Scheme 9, Step 4,
when R13 conprises a protected am noalkyl group, the am no prot ected group
may be renoved. For exanple, when the amno group is protected as the
correspondi ng phthalimde, the protecting group is renoved as . follows. A
solution of a conpound of Fornul a 907 and an excess of anhydrous hydrazine

in- a polar, 91 vent such as ethanol is heatred atoreflux. The
reaction i s cool ¢d - Iabou% 50C and any preC|p|tat- is fiiltered off. The
fiiltrate is : vacuo apd purifief Z 5R19 SEP 2006
conmpound of Fd of sk#gﬁlgn the art apprnC|§te t hat ot her
conditions ng ove ot her protecti 'eu%t@on Schene

Step | RZ RZ R2rf8 R O M@ 1094R NH 1003 R,

- - Ra NH; Rs . NH

R10 TRy’
NHPG

1003 Step 2
——
R10 NH;
i R1U
1005 Step 3
——i

R10 RO’
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RIO Rya NHPG Ry ORa RL 1003 Step 2 R2 R2 Ra O 1005 Re NH R70 NH2

'R70" Rs 0 Ra Rl 1005 Step 3|1 | Rz R2 Ra O 1007 Ra NH O {piSEPIHR R O -
RIO 37 19 SEP 2006 R, O Re R 1007 Step 41 | RZ R Rr-. 1009 Re N Re
N : '

1607 Step 4
. ———e

Preparation of Formufa 1003 |
{60106] Referring to Reaction Scheme 10, Step 1, reductive amination of amines of
lformula 109'\1;ith an optionally substituted, aldehyde-coniaining carbamic acid; ester gives
urethane intermediates. More specifically, to a solﬁtion 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.
Compietioﬁ 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 nonpd_lar, apratic 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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"Rio Rio Preparation of Fornula 1003 [00106] Referring to Reaction Schene

10, Step 1, reductive amnation of am nes of Fornmula 109 wj E@ﬁ _
optionally substituted, al dehyde-containing carbam c aci d1gs @i ves
uret hane internedi ates. Mre specifically, to a solution of a conpound of
- Fornula 109 and an equivalent of a suitably protected al dehyde (Seki et.
al. Chem Pharm Bul |l . 1996, 44, 2061) in di chI oronet hane i s added a

slight exces .r.educin e ch i 0X oh drlde
Ther cstheaiatond Po Sl BB s e SO -l op Shsargne
Conpl ebiRidniiS stifPed hQfHent Gntheratité fIldBoutThBoQr CRAFION I8 thonRpRA g, Of
Formula 1003 1s isolated and used in the subsequent steF Wi t hout

i {

pur i f i yafLOnThecepespandiog conpisdralFarmda 3097 inledratourifind to Reaction

- Schene 10, Step 2, the amno protecting group PGis then renoved. Wen PG
is a Boc protecting group, this may be acconplished by the treatnment of a
sol utlm Qf atforCOMPAHMIaQbog-or mul a 1003 in a nonpol ar, aprotic sol vent such
as |chlpororret hane with a strong acid such as trifl uoroacetic acid. The
resul tj@0109Yol ut i Beferring tndlemtmnrfz‘evdiem 1asfephia &Oélﬁlpepé@mmp@mémﬁl ght and

conceny r at d d.er reduce sure. The ive a
conpo n‘ﬂla& Xets © H %%095@8“9?1‘5?}?@8@%‘5 'd’fle #te @? hout
Cpurifi l%éétioﬂgmxﬁi&r?@&lméa% @bolR® ﬁﬂ%ieﬁt é@.gzrah@é)a{%n&%mfeaIdﬂaertr&nB@@ct ion
Scheme 10 , to a solution of a conpound of Fornula 1005 in a

. nonpol gessusp r'ﬁta orespuding wmpeund offamuby KieBtihiselatell gndiperéftedan excess,
preferably about two equival ents of an am ne base such as triethyl am ne,
foll owed by about 38 1'9 SEP 2006 an equival ent or slight excess of an
~acid chloride of the formula RO-CO- . The resultant solution is stirred
at anbient tenperature for about 3 hours. Conpletion is nonitored, e.g.,
by TLC. The correspondi ng conp®sactiofSchemeldla 1007 is isol ated and
purified. Preparation of Formula 1009 [00109] Referring to Reaction Schene
10, Step 4, a solution of a conpound of Fornmula 1007 in an excess of _
phosphorus oxychloride is heated at reflux® Aft®r 8 hours, the reaction
mxture is allowed to cool to ambient,tenpgratujje ang concentrated under
reduced

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 1 1.

[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 fbrmula 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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pressure. The correspondi ng conpound of Fornula 1009 is isolated and

- purified. Reaction Scheme 11 RS O R6 AO 1005 R2 R7 1109 RBNRu R Rio
~Preparation of Formula 1109 [00110] As an alternative to Stepsp Bifand 4 of
Reaction Schene 10, acylation of primary amnes of Fornula 1005, followed
by acetic acid nediated cyclization, can proceed without isolation of the
internedi ate amides to provide the target conpound of Formula 1109. This
route is,.shown in Reaction Scherme 11. [00111 e specifically, to a

ol ut 1 BT ST ARG B9t Pra s Hm I £PeoPaRiiae PR Pont such

as di cl B PAYSs istiAGOR[ RBagkcess, preferably about two equivalents of

an ani ne base, such as triethylanine, foll owed by about an equival ent of an

acid chloride of the formula RO-CO-Cl. The resultant solution is stirred

at- anbi ent tenperature for 2 h urs,h(@aéhen evapor at ed under reduced

pressure. The resultant solid "§2¢ d¢mgi k% gl acial acetic acid, then

the resultant suspension is heated at reflux for about 48 hours. The _

reaction is cooled to 39 1 9 SEP 2006 anbient_ terrperature t hen evaporat ed
. 09 is

| RRR1 Rz

[00112] Referring to Reaction Scheme 12, a compound of Formula 2.03 is reacted with
a slight excess of a compound of the formula RisO(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

{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

Formuia 1303, is isolated and purified.

Reaction Scheme 14
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203 1203 0- R15 [001121 Referring to Reaction Scheme 12, a conpound of
a slight excess of a corrpound ?fQStlp gisor mul a

Formula 203 is reacted with
R150( CO) Cl

aprotic solvent such as dichl oronet hane.

I-n the presence of a base such as .
The product, a

triethylamne 'i'na nonpolar
conmpound of

Formul a 1203 is isolated and purified. Reaction Scheme 13 R 0 R5 0 R~ Rl

Rs ~R RI f OI
R17 [001131 Referring tg

RZRZ R1 ORZR 7 ~ 2 Re Rg~NH R8 Ry~Nt O 203 1303 HN.
Reaction Schene 13, a conpound of Formula 203 is

=0 in the presence of

di chl or onet hane.
purified. Reaction S

treated with a slight gxcess of an isocyanate R17-
a base, such as tri®t thEF{MHPG|n a dugnhpol ar, apLoti
' rod

solyppts, such as

The nmpourd—of—For mu 1

all a

a Co
40 1 9 SEP 2006

Rz Rz Rz 1401 1403 O 14 3 Step 2 \NHPG1 Rz Rz 1405RD_
1401 1403
0
Step2 ' NH PG
1403 Re” N
R, 2
1405
0
1405 Step 3 NH PG
- Ry’ _
R, 2
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

_monpolar, aprotic solvent (and more preferably, about three equwalents of a 1.0 M solution of

an optionally substituted vinyl magnesium bron‘nde 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]

Formula 1403 in an anhydrous, nonpolar, aprotic solvent, such as acetonitrile uﬁder an inert

Referring to Reaction Scheme 14, Step 2, to a solution of a compound of

atmosphere, such as argon, is added about an equivalent of a compound of the Formula R, X
wherein R- 1s an optionally susbituted vinyl, optionally susbituted aryl, or optionally

substituted heteroafyl and X is 1, Br, or -OT¥, and a base such as triethylamine followed by

41 N
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1405 Step R'~NH PG RzRz 1407 - Preparation, of Conpounds of Formula 1403
[00114] Referring to Reaction Schene 14, Step 1, a nonpolar,ug%r?t'%
solvent, such as THF, and an excess of a solution of-an opti & ﬂ@
substituted vinyl nmagnesiumbromde in a nonpolar, aprotic solvent (and
nore preferably, about three equivalents of a 1.0 Msolution of an
optional Iy substituted vinyl nmagnesiumbronmde in THF) is cooled to -78 C

G opvi S LR (Y BAElc Brllct RO BB TR BASH S Bl fugoh S Ra,
aproti C t§ @bsif8b °Cs ucﬁbralsc)m& VR re ARG i A0reNd Mowiidit8 EodING rodthxt ure is
stirred for 30 min at -78 C, the cooling bath is renoved and the reaction

m xtur etemseratarmeﬁlesirodw a eonrpoond oidiopenkat 140, ivwetatidgind ieisteld5 h) . The
prooduct, cgnpound of Formula 1403, is isolated and purified. Preparation
of Cbnpg & ‘of Formul a 1405 [001151 Referring to Reaction Schene 14, Step
2, to a solution of a conmpound of Fornmula 1403 in an anhydrous, nonpolar
“aprotic solvent, such as acetonitrile under ‘an inert atnosphere, such as
ar gon, ﬂb%auu©bnaﬁéhnnwmndqmithanbléﬂ7a conpound of the Formula R, - X

or “opt 1 6”4 i dradisimpbit ShpraihgueS Nae Rogpoorpote tlvEtnase
- such - as sheh £t i1aeine Jna&l 16 EEnRY addéd 18 wR 95BETARR on eﬁbbﬁdm&% h @cetate

(preferably, about 0.025 equivalents). The resul'ting solution Is eated to.
about 8aemacediwigh a hilknon Ofﬂiydhtogertatd theBaskiiopurgedt After 3 ks, the taamm flskdool to

t t Th | 140 | d and
et aur i bR, SRS PR IR Bl G P tuent e R sBuES) 7o
-a/sol ut 'a@&aﬁ? ?h&?ﬂ%ﬂ@&tnﬁic&ﬁ &ﬁﬁ%ﬂ?@n&ﬂz@ﬁﬂﬂs%’somﬁ/f urifidl! Oti c SO' vent

~such as ethyl acetate under nitrogen i s added 10 w pal | adi um on car bon.
The nitrogen is replaced with a balloon of hydrogen and the flask is
purged. After 3 h, the reactiondﬁ ? §S'HF gged with nitrogen and filtered
through a pad of celite (rinsin Ifn SRS LNt such as et hyl acetate).

The product, a conpound of Fornul-a 1407 is isolated and purified.

o 0
NH PG '
HO/JL\F( Step 1 _ {m/ﬂ\\F:NHPG
Rz' - . Ry’
R» Ry 2
1501 1503
O
R NH PG
1503 Step 2 . 1\/Ikl< PG
R
1505
Preparation of Compounds of Formula 1503
100117} ‘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.

42 N




~Reaction Scheme 15 OO HO NH PG Step 1 ImNH PG R RpZ R2 Rz 1501 1503
Ol 1503 Step 2 RI~NH PG "Rz Rz 1505 Preparation of Conpounds of Formula
1503 [00117] Referring to Reaction Schene 15, Step 1, about . i val ent
~of carbonyldiimdazole is added slowly to a room tenper atuﬂgrﬁgl ion of a
conpound of Formula 1501 (preferably wherein the am no protecting group PG -
I's Boc) in a nonpolar, aprotic solvent such THF. Afer about one hour, the
product,_a corrpountd of Formula 1503, is isolated and used w thout further
puri fi catFegAration of Gomponndsod Fopmalmt 35 on of Conpounds of Fornul a 1505

00118 [ | 1 t 2., ' d [ .
bt epacs JOPIRYT! 10 RERRAAL) Kallaigh SR REnE Yo, S D o Biaiiisethis DR oM,
nonpol ara cagoinid ©f Folnwa R, CHyBand magdEsiud tﬁﬁi% iixpﬁ‘nﬁ{cp %%@&%‘i’v&t For mul a
)

1503 in a honpol ar %E)r,otic sol vent such ‘as Eis gole -about 0-5C.
The sol dFbas SHF: b selptigprfracompaged of Fermutreh503du e donddar, symtiogsvém stdte 0- 5C

sol uti on, ' ‘ fco 1503.. The tepperature is. nonitored by
inter nalrés'?tl%li %Ie)cr?%%lée?iﬁ Qgﬁ(g’tigss ﬁ%%@‘g\l/\%‘c??ftﬂ&e QQE'@@@R"%%P spaddedeviz eact i on

m xt ur e sysingmiontha0r5Q salutiad ofthe @oxﬁgmﬁ:ﬁrommaqs@z.Wftem}&%t&é gduct, a
conpound of, Formula 1505, is isolated and purified. Preferred Processes

and LastmeRitgsed by)miaroal thermemsts aad istnotallemedtolexpesd aboutdrfAC] The cratdat ed wi t h

a phar ' ALK Sy=Yer r. base to.formthe correspondi ng acid
or bas remﬂgld | %?%Jﬁg?sﬁé 't l 8%‘%@@?5 gc%ﬂ%b%% %‘H“&aﬁ“@m&é'&%? Spjnge i"(r§1 addi tion
sal t of Rormobpis@sdisasoldted and purified. '

Preferred Processes and Lést Steps
[00119] A.compound of Formula 1 is optionally contacted with a pharméceut‘i'caily
a‘ccgptable acid or base to form the corresponding acid or base addition sait.
[00120] A phannaccuticélly acceptable acid addition salt of é compound of Formula |
1s optionally contacted with a base to form the corresponding free base of Formula L A
pharmaceutically acceptable base addition salt of a compound of Formula I is optionally

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

_ Preferred Compounds

‘Preferred R, when Either R; or Ry is Not Hydrogen

[00121] When considering the compounds of Formuia I, in a preferred embodiment
‘when either one or both R; or Ry is not hydrogen (more preferably, either one of Ry 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-Cq-alkyl-, and
optionally sqbstituted heteroaryl-C;-Cq-alkyl- (more preferably optionally substituted aryl and
optionglly substituted aryl-Ci-Cq-alkyl-). In a more preferred embodiment R, is selected from
-hydrogen, optionally substituted C-C,4 alkyl, optionally substituted phenyl-C;-Cy-alkyl-,
optionally substituted naphthalenylmethyl, optionally substituted phenyl, and naphthyl. More
preferably, R, is optionally substituted phenyl-C;-C4-alkyl- or optionally substituted
heteroaryl-C;-C4-aIkyl-. '

[00122] In a most preferred embodiment R, is naphthyl, phenyl, bromophenyl,
chloro'phenyi, methoxyphenyl, e‘thoxyphenyl, tolyl, dimethylphenyl, choroflucrophenyl,
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Is optionally contacted with a base to formthe corresponding free base of
- Formula I. A pharmaceutically acceptable base addition salt. of a conpound
of Formula | is optionally contacted with an acid to formt ?EPZUUS
corresponding free acid of Fornula |I. Preferred Conpounds referfed R
when Either R2 or R2 is Not Hydrogen 1001211 \Wen consi deri ng the conpounds
of Formula |, in a preferred enbodi nent when either one or both R2 or R2
is not hydrogen (nore preferably, either one of R2 or R2 is not hydrogen),
R is s@leéh}tl‘g'dombftwhyﬂwdx@snyl pieniethiyh benzyh whivtitentd dmEhylBanailky |

o0 1l AR SRS, Rk Regr e Y - 1071
het er oap ;imﬁ‘alex%meih ! Mo(r e?er% C_zfl% @%LM?PEPMB@:H cﬁ{y‘b&ﬁ% g¢aryl and
al kyl nore preterred

optionally substituted ary - enbodi ment
"R is setpthaenyimethyl. Ndﬂcpg@‘m;abbrpm oty substituted C, -C4 alkyl,
optionally substituted phenyl-C, - C4-al kyl - optionally substitut ed .
‘napht hal enyl met hyl , optionally substitut ed phenyl, and naphthyl. Mbore

pr ef er apkderRd Rﬁvm;]{f)ﬁl@ék&‘&ﬁ'bﬁs, dﬁ@ﬁd phenyl - C, - C4-al kyl - or optionally
substi tut ed het er oary al kyl 00122] In a nost preferred

genbﬁdl nﬁ}hﬂlflﬁal is rhmghc?%dlmphm?drrmﬂ?cmdﬂﬁemyboﬂx ]'Q’ﬂi‘(@ﬁl@,ﬂﬁ?ﬁﬁb&bly R,hls a3
. fret hoxyphe et e to i npt Qro uorop eny
109 SEP%% fromp lﬂiﬂ %ﬁﬁ'ﬂ%ﬂ L ap nﬁhé'ﬁvﬁmt% tipu-al anBHOﬂa y

hl b
chl or obgibattutedRétED6hYE BAY bptlmﬁl?gﬁyﬁ%ﬂy q{tﬁl%?{lg ﬁ%}’lﬁg FEC S‘%er ab| Y,

di chl or obenzyl, di mef hoxybenzyl ; nap

Rr‘ i s bthagRh 1s myanbﬂuanz@phenmhtlidowiuefemblx, Rois ommpﬁlﬂﬂmibefmtdﬂ!&trjﬂ;(tl

f f d A dro 100123
PR oRHhiohpliualE S icusd BoioR S %a%c”;g rabiy,afhen Kol %2' yg
chosen Bétﬁrﬁyﬂﬂi ) rl@J ik )ﬁelﬁét&i; frbﬁi-ﬁ;ﬂénﬁ'i)y dubsti Biy1C, S s(‘i'ﬁfﬁft%lt f(ﬂ:glrt])g?l[l}g/

aryl - tionally substituted aryl
subst i tﬁnhétltl!{ﬁ@% @4?(13&16 yimetiy- &b kplore pwfmcd@eﬂmﬂmvmvwmrem RaandR,-iafe ah

aryi - c gBall R engdb BomiRh N bty usleRER omEpORERerE. o Kyl - Wor o
pr ef er abyanobsiysn) hW{oﬁﬂSEnB?l dﬁhﬂ)roﬂéﬂﬁﬁ Jﬁ)ﬂﬁfﬂ?ﬁ?ﬁbﬂlﬁ aﬁ@naﬁfﬁhﬁ%ﬁﬂn{tﬁ?u ted

optionally substituted p enyl , and opti onal
napht haMgtig pregerably. R is bﬁnfmb,r(é'amt@h@)rlr @dthemhsdzﬁmrtnaphtbabnyhrﬁﬂnmn MdR2 are
bot h

-preferably, R, is benzyl.

Preferred R; . _

[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 Ry and Ry are attached is of the R configuration.
[00125] _ In one embodiment, R, is optionallyrsubstituted Ci-Cs alkyl, and Ry is
hydrogen or optionally substituted C;-C, alkyl. More preferably, Ry is hydrogen and R; is

| optionally substituted C-C4 alkyl. In a most preferred embodiment R is chosen from
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hydrogen, R, is chosen from benzyl, chlorobenzyl, nethyl benzyl,

nmet hoxybenzyl, cyanobenzyl, hydroxybenzyl,. di chl orobenzyl,

di met hoxybenzyl, and napht hal enyl nethyl. More preferably, R,g§E° Hehzyl,
cyanobenzyl, net hoxybenzyl, or naphthal enyl nethyl. More preferably, R is
benzyl. Preferred R2 [00124] \Wen considering the conpounds of Fornula I
and as wll be appreciated by those skilled in the art, the conpounds
described h rﬁén possess a potentlally chiral center at the carbon to

whi ch R yia propyt aciularly. rhigropdl cxiriraral), GrplUpastiowdgring-tuhd), same or

d ff
oL er b BB ORI B Bl iRy T 200 ©
hydr oge bemdb:%etbylmhmylsmlﬁaﬂefhyn rn&@@ﬂsulﬂih&neﬂh?l\/ﬁﬁ hﬁﬁoﬁ@.{gtm}aﬂat@s ist he use

- of pure enant i oner Slaﬁnd mi xtuyres of enantiomers, including ‘racemc
mi xt ur e§ydrgeem okigpecal prederredris a’h%Bsti%hbtdif%Em;ﬂﬂéBnﬂmh)ﬂwr pumel @attictiacyer

onant Sraeriy P URDEMEE SRS, ATh T ARt SOt EbatinEL C | pea

enant i onederaidh the smc&csgelngzl @nueﬂmmhleg aRARSNs ithaRed i8BPiHe RLAGHNMraRbES er abl y,
| east_about 97.5% enantioneric excess. In a preferred enbodi nent, the

‘st ereogJ}‘m](,2 tent eﬂnﬁaothﬁe@wown%&oﬁz%a@&zméwgm of the R
! Cpnf iguration. 1001251 In one enbodinent, R2 is optionally substituted
Cl-C4 alkyl, and R2. is hydrogen or optlonally substituted C -C4 al kyl.

More prﬁefeakddyRaﬁﬁou;aMdﬁmﬁ@-Npm)BZORg) optionally substituted Cl1-C4
al kyl. 1n a nost preferred enbodinent R2 is chosen from44 1 9 SEP 2006

met hyl , [IBF1 | pr oplen gonsidening the epgapoends of Formwa | ivheneiRi: s —Iﬁ(da;q)(CORa)

' t t: t | b '
(pars 1ot gl éd%% e e o B b b Rty e ity 1

met hyl suhﬁmmédMQ|*C4m¢lhyﬂjim.}meﬁlii‘aﬂutecﬁlﬁ&ie l-@:, d}ééﬂ{y@il,ilsmmﬁﬁpem ally

pr ef erredlb;II hydrogen and R2 is eth r opy particularly,

c- propyfd “‘i‘e‘bl‘?}ﬁﬁ?ﬂy’ %P%ﬁlbrséb%ﬁ%ﬂw I&s@saﬂd-%n 1, RidMs oqsméfcmnred i's

th nmbg

bt tachogP iy s BARREA B iClealRyEhE BERGHS SRR ed SxbBRER CHsBRRIRE ' both ro

and R, hnggeg;aupn?ﬁmly Sbgireted s@ofgszgamf!sypwym&mgﬁ MQR@,E%%F, RO )1271
en consj.derin e u of Eormul a erein is - COR3

in a proplemallys hﬁﬁﬁﬁemégﬁ# 8o Latltsottkyl syhstispied vng Ipyesallsexy)t uted G -Cs

al kyl, Bﬁﬁé)&i"@'shusututed heteroaryl, and optionally substituted aryl.

[00128] In a more preferred embodiment, when Rj is not RysNH- or R;50-, R; is

| chosen from phenyl; phenyl substituted with one or more of the following substituents: halo,
Ci-Ca alkyl, Ci-Cy4 alky! substituted with hydroxy (e.g., hydroxymethyl), C,-C4 atkoxy, |
C-C4 alkyl substitutéd with C-Cq alkoxy, nitro, formyl, carboxy, cyano, methylenedioxy,
ethylenedioxy, acyl (e.g., acetyl), -N-acyl (e.g., N-acetyl) or triﬂu.oromethyl; benzyl;
phenoxyme_thyl-; halophenoxymethyl-; phenylvinyl-; heteroaryl-; heteroaryl- substituted with
Ci-Cq alkyl or C-Cq alkyl substituted with halo (e.g., CF3); C;-C4 alkyl substituted with -
Ci-Cs alkoxy- and benzyloxymethyl-.
[00129] In a most preferred embodiment, when Rj is not RjsNH- or R;50-, Rjis
chosen from phenyi,rhalophenyl, dihalophenyl, cyanophenyl, halo(trifluoromethyl)phenyi,
hydroxymethylphenyl, methoxyphenyl, ethoxyphenyl, carboxyphenyl, ethylphenyl, tolyl,
methylenedioxyphenyl, ethlenedixoyphenyl, methoxychlorophenyl, dihydro-benzodioxinyl,
methylhalophenyl, trifluoromethylphenyl, bis(trifluoromethyl)phenylbenzyl, furanyl, C;-Cq
a.lkyl substituted furanyl, tﬁﬂuorom’ethylfuranyi, Cy-C4 alkyl substituted
trifluoromethylfuranyl, benzofuranyl, thiophenyl, C,-C, alkyl substituted thiophenyl,




substituted aryl-Cl-C4-al kyl -, optionally substituted :
het eroaryl - C1- C4-al kyl -, optionally substituted heteroaryl, optionally
substituted aryl, R150- and RL7-NH, R15 is chosen from oftd $hiPajilby
substituted Cl1-Cs al kyl and optionally substituted aryl, and RLl7 is-chosen
from hydrogen, optionally substituted C-Cs al kyl and optionally
substituted aryl. Preferred R3 are optionall y substituted Cl-Cs al kyl

het or oSt R B b inG el mtbibridiro i Q”ﬁHZS?‘E?LHEEGd

enmbodi nﬁ@hordbﬁ&ﬂy?@n D pirréi! noRyl, I%ﬂiéﬂﬁnyl adotyl, €05 Sk LR

phenyl substitute one or nore of the follow hg subst’ fuen haI o,
C-Cc4 amgaolylc&l@mtbylmytazebrbﬂn&mlkﬂ substituted/Neroetlyl @g:agolyl i&dhoxlkmet hyl ),

-4 al .ut ed t C4a|ko nitro, fornyl,
car boxy>" 8(;%{?%1 py,r@ztlw* éhéﬁl 39’33‘5" sL'J'“’d’ Y Cée“z%lé‘iﬂaz?lé ,_I acetyl), i :
- -N-acyl mé@hﬁhnexﬂeﬁ@ﬂﬁ@tﬁylﬂﬁmﬂéﬂz}fi|M%9fﬁﬁé?1w1 N Yimid n%l%ﬁ%l% u¥ Ld with:

hal ophenoxynet hyl -7 ‘phenyl vi nyl™-; heteroaryl-; heéteroar
Cl-C4 al‘ﬂcymom p@fer@hlyaRky |tolsh bdbphdnb’leﬂalmﬁhyllphérql hedxymeh3iphell; C4 al kyl.

bstit t db thyl-. [001291 | t
_ f)lrjefselr rlﬁ‘a‘ %‘ e“ﬁiff’ %X‘i‘yégggfang&q‘?m Xg?engO- [R3 is chgsgnn?fom
“phenyl, [ﬂhﬁétﬂphenymaHﬂo?@ﬁr@féﬁ@&'ﬂnbo&iﬁﬁﬁpm%' yl*]ﬁll étl{% lﬁﬁg&fff&rﬁyl ) phenyl,

'hydroxynethylph |, met’hoxyphenyl , ethoxyp en
et hyl pHstyegent 6i+ds alkmcmlﬁmﬂdplwlyb Iamhyhepyl@xbsl&mtedimhmhﬁ n‘.yJC4 alkyl,
met hoxy, #g hené %I ﬁY tfn benzodi oxi nyl, nethyl hal ophenyl, '
trifluoro L5 ISP £ | uor oret hyl ) phenyl benzyl, furanyl, Cl-C4
-~ al kyl sjghssit ut edm‘yﬁ]@ refetréd b RERL C substituted
Ctrifl uo[?orret]hyl furanyl EBﬁbenzof ur%ﬁ?ﬁfﬂl}{%%%{eéwm}({: h& g?{%'l%ésubst i tuted
t hi ophasgpropyisbutyl CBEPhelGD@hcwérbmmhpfmpﬂedtylﬂprdphcmmmmaiyyI pyri di nyl ,

dol yl | t d |yl i nyl,
o ool T BRI EL i Erorms b S e AR BRI DY b o1 © N eyl
pyrazolmhlsﬁl o2 Hﬂéﬁl\’ém&ﬂhﬁéﬂttWE&Qm%ﬂ?Rm RX i8G5 fr ?rﬁ:%pggen Ay

substituted pyrazinyl, Cl-C4 kyl substituted |1soxazo oi soxazol yl ,
mor phoIﬂuhﬁﬁﬁteldﬂI-Cmﬂqyi/ﬁnWIEwaaqubswmeﬂ@wmat hyl, N-methyl imdazolyl, and
i mdazolyl. Yet nore preferably, R3 is tolyl, haI ophenyl ,
hal omet hyl phenyl , hydr oxynet hyl phenyl , nethylenedioxyphenyl, fornyl phenyl
or cyarmphamyd R;,[@Ebln%@]wﬂeﬂ Ia,zimtl\({mj(sbggpd embodi ment, when R3 is R 7NH,
R 7 is chosen from

[00133] Preferably, when R; is =N(R4)(SO2R3,), Rs. is chosen from C-Cy3 alkyl;

- phenyl; naphthyl, phenyl substituted with halo, C,-C, alkyl, C;-C4 alkoxy, cyano, nitro,

methylenedioxy, or triflucromethyl; biphenylyl and heteroaryl. More preferably, Ry, is -
chosen from pheny! substituted with halo, C,-C4 alkyt, C4~C4 alkoxy; cyano, nitro,
methylenedioxy, or trifluoromethyl and naphthyl.

Preferred Ry, Groups when R;; is ~N(R4)(CH;R3y)

{00134} Preferably, when Ry is -N(R4)}(CHzRa), R3y is chosen from Cy-Cy3 alkﬁ;
substituted Ci-Ca alkyl; phenyl; naphthyl; phenyl substituted with carboxy, alkoxycarbonyl
cyano, halo, Ci-C4 alkyl-, C,-C4 alkoxy, nitro, methylenedioxy, or trifluoromethyl;
biphenylyl, benzyl; and heterocyclyl.

[00135] Most preferably, Ryy is chosen from halophenyl, polyhalophenyl,
methylhalophenyl tolyl, dimet'hylphenyl methoxyphenyl, dimethoxyphenyl, cyanophenyl
triflucromethylphenyl, trifluoromethoxyphenyl, bxs(tnﬂuoromcthyl)phenyl carboxyphenyl t-
butylphenyl, methoxycarbonylphenyl, piperidinyl and naphthyl. ‘
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hydrogen, C,-C4 al kyl; cyclohexyl; phenyl; and phenyl substituted with
- halo, C1-4 al kyl, Cl1-C4 al koxy, or Cl-C4 al kylthio. [00131] In a nost
preferred enbodi nent, when R3 is RL7NH, R17 is hydrogen $59pmmﬁ butyl,
cycl ohexyl, phenyl, bronmophenyl, dichlorophenyl, nethoxypheny
etyl phenyl, tolyl, trifluoromethyl phenyl or nethylthiophenyl. [00132] In an
enbodi nent, wherein R3 is R150-, R 5 is chosen fromoptionally substituted

- BRI RS Y SNAL o e RS ey P o 12
h | - d h hal
e, st BB RO 1 T

trifluo ﬂzRatﬁ,l lwsﬁbwn ﬁaﬁdlﬁmﬂ,omﬂyhaﬂymbmuﬁcéCe-l("abhljcyl btionially chosen

from ph Cl- C4 al kox cyango, nitro,
et hyloeﬁgy t'ct)'>§<t§$%%}l Woﬁ”gﬁﬁ't%ﬁ@?‘rygﬁﬂ' Eﬁé‘ﬁﬂi‘ ‘hptionglly subsfitedsh f%ﬂ’&ﬁﬂs when
R 2 is a3 3ab 10 & N . (DY Rb R3b R3b
i's chosgﬁlﬂ]l‘arﬂ%% C - Claé]tg ky;&éﬂom?ﬁ%iﬁfaﬁygd(pq a}%ﬁrﬁe Aek)r[llg/)m}znaph% hyl ;

phenyl subsitated CalCaalidcar boxy, al koxycarbonyl  cyano, haI 0, Cl-C4 al kyl -

Cl-4 al it di o I th h | yl

benzyl aIWF]et er g@%ﬁ%’ fhyﬂ%@()%ﬁ ﬁe&qloﬁ? é¥% uorgmam %ﬁ(ﬁs"y&%&yﬂ%’%

- hal ophegifbstinfied Wit IFEREHY,IC)-C, "Bk MIQ}?PEFM bedz9l; %Eteréjdr@ﬁﬁh?ﬂ phenyl,
met hoxyﬁhenyl di et hoxyphenyl , cyanophenyl trrfluoro phenyl ,

trifluo smamdset}apfhehgmroarwlpmyh fand oR mralitsene), psﬂnemm Rueaahbdmyﬁhmw.l Cat -

e PSS AR B 5 S A R iy

=N R4)(§b‘&mhohﬁﬁér3cﬁilobﬂnﬁd@bgﬂerred enbodi nent when R12 is - NHR4,
N(R4) (CH2R3b), R4 is chosen from hydrogen, opti onal | y

: sDI l(asR ?I) 5 n[ﬂQe’é) 8k1- Cléflallemferabm Roxsaﬁlwlkymbs whengineRlisas athinop§-Cg ratikHymino-

optt onal PRESSA I RG Srlb JP-PRR L, P Reteiobistel BB GrRiRsden or

opt i onakiyno.substituted Cl -C13 aI kyl) . [ 00137] More preferably, R4 is

| _ ¢ hos en 1‘{6001?9]hydr an a mocs:éL pr%é:rr%ld Erﬂbodlcrr}/e%lt 8«2211( I{l is Elr\]lle{rlgl ~N(R4)(COR3y), or —

12 3), Or
N(R4)(CHzR3s), R4 is chosen from hydrogen, methyl, ethyl, propyl, butyl, cyclohexyl,
carboxyethyl, carboxymethyl, methoxyethyl, hydroxyethyi, ilydroxypropyl,
dimethylaminoethyl, dimethylaminopropyl, diethylaniinoethyl, diethylaminopropyl,
aminopropyl, .methylaminopropyl, 2,2-dimethy]-3-(dimethylamino)propyl, 1-cyclohexyl-4-
(di‘ethylamino)butyl, aminoethyl, aminobutyl, aminopentyl, aminohexyl, aminoethoxyethyl,
1sopropylaminopropyl, diisopropylaminoethyl, 1-methyl-4-(diethylamino)butyl, (t:
Boc)aminopropyl, hydroxyphenyl, benzyl, methoxyphenyl, methylmethoxyphenyl,
dimethylphenyl, tolyl, ethylphenyl, (oxopyrrolidinyl)propyl, (methoxycarbonyl)ethy!,
benzylpiperidinyl, pyridinylethyl, pyridinylmethyl, morpholinylethyl morpholinylpropyl,
piperidinyl, azetidinylmethyl, azetidinylethyl, azetidinylpropyl pyrrolidinylethyl,
pyrrolidinylpropyl, piperidinylmethyl, piperidinylethyl, imidazolylpropyl, imidazolylethyl,
_ (ethylpyrrolidinyl)methy!, {methylpyrrolidinyl)ethyl, (methylpiperidinyl)propyl,

(methylpiperazinyl)propyl, furanylmethyl and indolylethyl.

B [00140] More preferably, R4 is aminoethyl, aminopropyl, aminobutyl, aminopentyl,
aminohe;-:yl, methylaminoethyl, methylaminopropyl, methylaminobutyl, methylaminopentyl,
methylaminohexyl, dimethylaminoethyl, dimethylaminopropyl, dimethylaminobutyyl,
dimethylaminopentyl, dimethﬂaminohexyi, ethylaminoethyl, ethylaminopropyl,

ethylaminobutyl, ethylaminopentyl, ethylaminohexyl, diethylaminoethyl, diethylaminopropyl,

47




substituted with hydroxyl, G -C4 al koxy or Cl-C4 al kyl; benzyl;

het eroaryl met hyl heteroaryl ethyl-; heteroaryl propyl -; and.I?&?qudﬁyl ene-,
wherein R16 is hydroxyl, di(C-C4 alkyl)amno-, (Cl-C4 al k am no-

am no, Cl-C4 al koxy-, orN-heterocyclyl-, particularly pyrrolidino,

pi peridino or imdazolyl. [00138] Mre preferably, R4 is R16-al kyl ene-,
wherein R16 is am no, Cl-C4 al kyl am no- di(Ct G4 al kyl)am no-, Cl-C4

Zl i:rg)sf%/ pr%reétmﬁﬂbﬁl% terocﬁtykf"ﬁdlc Y% K’(Rle e an}gé)lmo[pl(_)o%ly?Q]

N(R4) (CH2R3b), R4 is chosen from hydrogen, rret hyl , et hyI propyl, butyl,
.cycl ohexyl, carboxyethyl, carboxynethyl, nethoxyethyl hydroxyethyl
hydr oxyRFefgsied R«ﬁ?ﬁﬂﬂ’ﬁﬂ'ﬁm&o@t-rﬂ'ﬂ&)@ﬂiﬂwyl am nopr opyl , “di et hyl am noet hyI

o o RIEAEP L OPY prefe iy SRR s ST ST 35 Bhasan from Gefy alising) but y1 |

ani noetépclohey; pﬂéma ylhbsua:@dmmﬂw& xyl 8@109*3%5(& or AICRBENOFNSHOY! -

i sopropyl ami nopr op di i sopropﬁ/ am noet hy
gt

1- rrﬁt hy Qtﬂmeaih@?ihy alrﬁtm:)rbi@ﬂyl- cmalBhui;wh hap;]mm?thylk;wfétmratplpﬁrpiyl ,hadaelnzyl
met hoxyphe xyphen en to et en

( oxopyr/'rﬁcif % )’ pr opy fréﬂ%%@é’cdd?%o% Pﬁ"éﬁﬂgrm- %Seﬁ%y‘? lil@h{/ ﬁg'illﬂo Y

pyri di ng{-e Wkoxyp,)tfrll‘dh% oBﬁﬂfly |partiRRHYyBNARS h@ig J@ﬁ&%ﬁlaﬂo%opyl -

pi peridinyl, azetidinyl net , azetidinylethyl zet1dinylpro
pyrrolidinylethyl pyrrolrdrnylpropyl pi peri di nyl met hyl,

pi peri dk ?hﬁ%"’l dazol yl propyl, i n1 dazol yl et hyl ,

(et hyl pyt I ny r’r%t hyl, (et hyl pyrrol i di nyl)ethyl, :
( fret hyl [pmpn]adl Ny Pabsrahl |whe (NF;M BliBSHRZ RV BY: qu*h jof Uranyl net hyl and
i ndol yl'ethyl. [00140] re preferably, R4d'Is am noet am nopropyl,
am nobutyl, am nopentyl, am nohexyl, nethylam noet hyI rret hyl am nopr opyl ,
met hyl am nobut yl, net hyI am nopentyl,  net hyl am nohexyl, di nethyl am noet hyl,
~di met hyl am nopr opyI , di met hyl am nob |, dimethyl am nopentyl,
di met hyl ani nohexyl, ethyl aninoethyl [ ¢t hyl amFgopr opyl, ethyl am nobutyl,
et hyl am nopentyl, ethyl am nohexyl, direttyl det hyl, diethyl am nopropyl
47 1'9 SEP 2006 diethyl am noB\t di etfhyl am nopentyl, or
di et hyl am nohexyl, nost preferably nogropyl . Prefer red R4 G oups when
R12 is --N(R4) (SO2R3.) [001411 Prefen

when R12 is -N(R4) (SO2R30, R4 is
chosen from C1-C4 al kyl, Ryz _

wherein

Ry is chosen from hydrogen, optionally substituted C;-Cg alkyl, optionally substituted
aryl, optionally substituted aryl-C,;-Cs-alkyl -, optionally substituted heteroaryl-C,-Cy-alkyl -,
optionally substituted aryl-C,-C,-alkoxy -, optionally substituted heteroaryl-C,-C;-alkoxy -,
optionaily substituted heteroaryl-; and R)3 and R;3- are independently hydrogen, optionally
substituted C;-Cyg alkyl, optienally substituted aryl, or optionally substituted aryl-Cy-Cy-alkyl
- (preferably optionally substituted aryl). More preferably, Ry is phenyl substituted with
'Cy-Cy-alkyl, C1-Cy-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, Ry; is hydrogen and R,3 is substituted Ci-Cy4
alkyl. More preferably, R,; is .hydrogen and Ry3- is aminomethyl, aminoethyl, aminopropyl,
acetylamino-methyl, acetylaminoethyl, benzyloxycarbonylamino-methyl or

benzyloxycarbonylamino-ethyl.
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- cycl ohexyl; phenyl substituted with hydroxyl, C -C4 al koxy or O C4 al kyl ;
- benzyl; heteroarylmethyl-; heteroarylethyl-; heteroaryl propyl -

het er oaryl et hyl -; heteroaryl propyl - and R16-al kyl ene-, vvh@gegglp 25{;56 S
hydroxyl, di (G -C4 al kyl)am no-, (Cl-C4 al kyl)am no-, amno, C-C4

al koxy-, or N-heterocyclyl-, particularly pyrrolidino, piperidino or

I mdazolyl. R12 is an I m dazole [001421 Preferably, when RRis an

i m dazole, R12 has the fornmula: R73 R9__ \N RL13 wherein RO is chosen
from hy®9em Inplazenal | y substituted C1-Cg al kyl, optionally substituted

aryl, optlonally substituted aryl-C -C4-al kyl -, optlonally substituted
het er oal Y114¢1 - C4- dirgéprably, whespRiadean iryidezlioei Riahesctheforudy - C4- al koxy -
optionally substituted heteroaryl -C -C4-al koxy - optionally substi tut ed

heteroaryl -; and R13 and R13, are |ndependently hydrogen optionally -
substituted C-C3 al kyl, optionally substituted aryl, or optionally
substituted aryI-C3-C4-aIkyI - (prefe y ytlonally substituted aryl).
More preferably, RO is phenyl substitutett.w fh _RG-C4-alkyl, Cz-C4-al koxy-,
and/or halo (especially G -C4-al angf or 0); phenyl; or benzyl. Yet
nore preferably, R9 is tolyl; hal ophe halonethylphenyl. [001431 In a
preferred enbodi nent, R13 is hydrogen d ~Re substituted Cl-C4 al kyl .
 More preferably, R13 is hydrogen and Ri® i m nonet hyl , am noet hyl ,

anmi nopropyl , acetyl ami no-net hyl, acetyl am noerpy! ,

benzyloxycarbonylanino nmet hyl or benzyl oxycarbonyl am no-ethyl. 48 19 SEP
2006 R 2 is an Imdazoline [00144] Preferably, when R12 is an im dazoline,

RZLZ has vilgeih R TR sed fréh Hyddgdh, I31'36oneﬁ%ﬁr-sl,ﬁ)él“tutvs:d~ CR](_Q alkyl, optionally substituted
aryl, optionally substituted aryl—Cl—C4—a_lkyl -, and optionally substituted heteroaryl-, and Ry,

- Rie, Ri4,and R4 are independently chosen from hydrogen, optional]y substituted C,-Cg
alkyl, optionally substituted aryl, and optionally substituted aryl-C-C4-alkyl -. More
preferably, Rg is methylenedioxyphenyl; phenyl; pheny! substituted with C;—C4 alkyl, C,-C,
alkoxy, and/or halo; or benzyl. In a preferred embodiment, R is methylenedioxyphenyl-;
phenyl; or phenyl substituted with methoxy, hale and/or methy! (preferably halo and/or
methyl, including tolyl), more preferably methyleriedioxyphenyl or said substituted phenyls.

~ In another preferred embodiment, R, Ryor, Rfm, and Ry4 are independently hydrogen or
optionally substituted alkyl (preferably optionally substituted C,-C4 alkyl). More prcferébly,
Ry and R ¢ are independently selected from the group consisting of hydrogen or optionally
substituted C,-C4 alkyl (and more particularly, methyl or aminoalkyl-) and R4 and R4 .are.
hydrogen. | |

Preferred Rs, Rg, R7, and R Groups

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

aminocarbonyl, lower-alkylaminocarbonyl- (e.g. methylaminocarbonyl- or
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N RIO wherein RO is chosen from hydrogen, optionally substituted Cl-Cs8

- al kyl, optionally substituted aryl, optionally substitut ed :

aryl -Cl-C4-al kyl -, and optionally substituted heteroaryl-; 188tPRIE Rio-,
R14, and Rid" are independently chosen from hydrogen, opti onal | y
substituted CI-C8 alkyl, optionally substituted aryl, and optionally

. Substituted aryl-C-C4-alkyl -. Moxre preferably, RO is:

t hyl ' h | ; | ; ph | tituted th -4 IkI a-c

A koxy. SRS HRAER R dEBtey Ry Frtinopbpai e Simsetanenpsarkmyl-or
t hyl endieth@sitihedaydony | h &F‘ﬁ& th hal

' gﬁd/grerret hyI (preferalb? %?fomg%a/r%rﬁaﬁéﬁnh )&y?i’::{‘tludl W({]gfnﬁf%lox%& alo
pr ef er atliylsrdfonyl; aliedsudfopphigoy dlkylthisaiachosyibyli tabedmihe Iﬁbﬂl@ocarbbﬁﬁ Aelher

f R O, RI4. R14 d dent | d
Opti onal 'y SRBHIER QLA kg aasowaa%i‘ygwpaﬁéfw{aﬂgﬁﬁﬁﬂynﬁ&@é doca
al kyl') . dvpfsulfomef, %[l@llﬂu\ffonaxﬂde AR, Q,aﬁrro&/rdl e‘l%u ?AE&?.HE a%ﬁ,l §'?5Q;|r O?Wahge

‘group con3|st|ng of "hydrogen or “optional

mor e parleweuklkylaminenatiopyl- ¢e.g anethplamiydcatbonyl doRtiylarmindcdRbdnyd) Q3i(1BWE 0gen.
Pr ef 001451 W d t h d
of * For mig Damiocesbinst- 6 e PR R HLBRR HE: o SR epigocorboni) s, on & ©
' d | bst d h
i ndependegirbatyls hib’iﬁﬂa:&[ OMRelbh S PEEiicaeY i A acileL]:ﬁXJrgX Bl Rids tgg@g?qrgngl

aIkyI al koxy, hal o ydroxyl, nitro, cyano,
al kyl sulcwmmaibyiammw Bﬂclvllsul,forqdyrdﬂwlwohgrh;dopdkjﬂduamhttaxya;llaylp@@wﬁgﬂaé

| - b t hyl bony|
et hy! anSERROT ety it PR Yoo oy o5
di et hyleasgnmﬁmaea%yﬁ 3, @mo%ﬁm'ayﬂ)ﬂmne%ﬁ&g@ ! 5[ 1me y¥41nup8£argor§§ g({z'S?r yl;

‘“al koxy; al koxy substituted wth”al kyl nitro,
" cyan, dil%thldﬂnmﬁcﬁtbmﬁﬂ-kmmrm;damal kyl suI fonam do al Kyl t h| 0,

- Carboxyabiide) 2 HRSATER0l B Re B COOR art R ERerb b “°°3‘r§?133%'gen(e'g'
di (1 Omrmxﬁhck)ﬂlﬁﬂiﬂlﬁﬁcﬂidwiwhal&g%nQparﬁhﬂErtl)hM{l&Waﬂﬁ’ﬂﬂ&t&?r@; Cy lﬁy]

di et hyl am nocar bonyl } het eroaryl; halo

cyano; dpatigylpdlymeghyl Ql#@all@iﬂﬂl@hmaﬁlaﬂﬁm tﬂﬂhéronmrhyljpct-ﬁl, katkd:dyl 0;
car box docar bo r r substituted with
al kyl , yglééiﬁ‘“%ﬁqioxy, Cﬂ?\h 3‘& Y a“ﬁ¥¥¢"8; “ﬁ?’ﬁﬂ?&%"%{’%ﬂ Ry 1RenRn@nd Rg are

methoxy, hydrogen, cyano or halo (especially Cl, F). Further preferred for each of the

n|tro

specific substituents: Ry is amino, alkylamino, trifluoromethyl, hydrogen or halo; Rg is
hydrogen, alky! (particulary, methyl} or halo; Ry is hydrogen, halo, alkyl (particula&y, methyl),
alkoxy (particularly, mefhoxy), ¢yano, or trifluoromethyl; and Rgis hydrogen or halo. Still
further preferred are the compounds where only one of Rs, R, Ry, and Ry is not hydrogen,
especially R;. More preferred are the compounds where Rs, Rs, 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 L. 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 hydrochlorie, hydrobromic, sulfuric, phosphor_ic, acetic, maleic, succinic or
methanesulfonic. Preferred salt forms are hydrochléric, phosphoric, and oxalic acid salts with

the hydrochloric acid salt form being especially preferred.
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al kyl sul fonyl ,. al kyl sul fonam do, al kylthi o, carboxyal kyl, carboxam do,
am nocar bonyl, | ower-al kyl am nocar bonyl - (e.g. nethylanrnocarbonyl or
et hyl anmi nocar bonyl -), di (I ower- al kyl )am nocarbonyl - (e.g.19SEP 2006

di et hyl am nocar bonyl - or di et hyl am nocar bonyl -), aryl, or heteroaryl;
het eroaryl or heteroaryl substituted with al kyl, acyl, al koxy, halo,
hydroxyl, nitro, cyano, dial kylam no, alkylsulfonyl, alkylsulfonam do,
al kyl t-hi o, carboxyal kyl, carboxam do, am nocarbonyl, :
| ower - ghiydgmi noca‘h@m |andfblesogvatel§'%lf|mé| G@Eﬂpﬁﬁﬁ@srdf@m/ﬂormﬁra () which are not

et hyl am. nocar bonyl -), élomer-alkyl)anrnocarbonyl (e.g

di et h;nl@nnmaﬁdbhz;ﬂcepta ¢ may beusefitlasinteanadingesin the, prgma}atlormf het eroaryl .

[00146] l\/br e rabI d chosen from
. hydrog rm%‘?% ﬁ?f/‘?l%brlr? S%ts %/farlrzg)d)gv i %Rgrggggndfpgﬁ) ‘glrthchl oro and

f1 uor 0)oon@Jou€As aﬂﬁﬂfomﬁﬂ@qﬂ rhemb@rdsyamsrmkﬁ forﬁhaﬁeh@épealdm{ eaniicul arly
trifluoronethyl), G =C4 koxy (particularly nethoxy), Cl- hal oal koxy

and cydneentibre preferably, R5, R6, R, and R8 are nethoxy, hydrogen,
..cyano, or halo (especially d, F). Further preferred for each of the
specific substituents: RS is am no, al kylam no, trifluoronethyl, hydrogen

or hal q;rem-rwsubFel.ﬁQgen al kyl (particulary, nethyl) or halo; Rr is
: hydrogen hal o kyl (particul ar met hyqi)g al koxy (particularly,

met hoxyip0148lano, bra parfieularhi piedstrd bubggnes omommgemlra 1R is bemvl| |
further referred are, th und an R5 R6. RY7 nd R8 is
not iy dERUERE SR Sainal ASHRRERAT, A AEhn AR mERF Ok, oanTar By RRY

R6, andsR@dmien;Bdis @ro ‘R(,Eﬂlydl‘cigeﬁm{lﬁ,haﬂfbm&)’mahohﬁbpﬂﬁmogeﬁsﬂﬁ@| ally
a, F). Pref érred Salt orms -500147] Preferred conpounds will generally be

capabl eiwlrogeor mdwﬁnarérHRa(E@Rs orheseins is gptiaaally sybstitutedipsyli (@referaldyt e whi ch

reacts Wt II [ M2 dition
ot WherheRE RO, meBiGRRIAREAIE Beb SRS it 8aci o
- addi ti ofyafigpHenyl-ok phlst@i m@wﬂd&ﬁoroﬂiﬁmaylloa ldwerAmywbxﬁﬂdcdrbmr-sagt s of the

present con‘rﬂégnds are pre&;red in_a standard manner in a suitable sol vent
f r om t haethalearnocsbasyinRy chylrmippcathonyk, fodlﬁ?rw%[c’c}%b’l)anb‘%‘r?ﬂéfél)’hyﬁg ochl oric,

hydr ob
et hanc SRRl oA froc ARG anl B i MABATBeR—In Ryl g

oxalic l@&ir@k)&,ail((s.-m)rarkylatdihm rm:imchllkgl)ammae,|aduma,lp§/nbbdmb;apﬂghmpec| ally
preferred 50 1 9 SEP 2006 [00148] . The s It% and/ or _sol vat es ?f t he
conpounéd degolylied maerphel H’OGWTW@FP ¥E“~Wﬁ€em odiments, R, is be“ZY] halobenzyl,

methoxybenzyl, cyanobenzyl, or naphthalenylmethyl; and R is propyl (especially i- or c-

- propyl).
{00150} In another particularly preferred subgenus of compounds of Formula I, R, is
benzyl, halobenzyl, methoxybenzyl-, cyanobenzyl, or naphthalenylmethyl;; Rs is ethyl or
propyl; Ry is hydrogen; Rs is hydrogen; Rg is hydrogen'; Ryis halo; cyano, methoxy or
hydrogen; Rgis hydrogen; Ry2 is -NR4(CH;R3p) wherein Ry is Ryg-alkylene- wherein Ryg is
hydroxyl, di(C,-Cj)alkylamino-, (C-C4 alkyl)amino-, amino, pyrrolidino, piperidino,
imidazolyl or morpholino.; and Ry 1s optionally substituted aryl.
[00151] In a particularly preferred subgenus of compounds of Formula I, R, is benzyl,
halobcnzyi, methoxybenzyl, cyanobenzyl, or naphthalenylmethyl; R; is chosen from ethyl or
propyl; Ra- is hydrogen; Rs is hydrogen; R is hydrogen; R; is halo, cyano, methoxy or
hydrogen; Rq is hydrogen; and R, is optionally substituted imidazolinyl of the above formula
wherein R,o, Ri¢, R14 and Ry4- are independently hydrogen or optionally sdb_stituted 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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“pharmaceutically acceptable may be useful as internediates in the
preparation of pharnaceutically acceptable salts and/or sol vates of

- conmpounds of formula (1) or the conpounds of the formula (@ F@mel ves,
and as such form anot her aspect of the present invention. é ed
Subgenus -[00149] In a particularly preferred subgenus of conpounds of
Formula I, R is benzyl, halobenzyl, nethoxybenzyl-, cyanobenzyl, or
napht hal enyl nrethyl -; R2 is ethyl or propyl; R2, is hydrogen; Rs is
hydr ogein sugh ehtholdierngR is BRAzyIS matoRybedy A 6r cyamibbe): scidffy | S
hydr ogen; and R12 is -Ng4( CCR%) V\,her{u n ﬁRB |g opta?égnal yrﬁgﬁ%}gt@ utﬂg' aryI
(pr ef er glwry; prapalopiteRy4 is amdhenet hyl phenyl -, net hyl enedi oxyphenyl -

met hoxyphenyl -, et hoxyphenyl -, cyanophenyl - or phenyl substitut ed with
I over - afip15gf | oweln-aaiak@dtémimcﬁnbd)mhgenuse)fgompmmﬂhyf Baodimndg &Ry anpénzyr

i met hy PARPAIRSE AR Bero L Gy A ok aeary et R e oSt st prene-
uher ei Npf3hol; G, isMhydroeil! Rs l%w}og&fl)réhé%} eHOR-,v is hidd; Cyng Hdtho /B 07, am no,

pyrroI|d| no, piperidino, inidazol and - i no” (‘nor'e pre ably in .
such enhyliopemRas l@drvynbemk&iz is hmﬁrmbﬁyr m;blst,rtuterdnmtdaxglb efithel sboey fomahlnzyl , or

ot HEPemRy PRSP bk arE bl e S ron et (e [0015?] s
benzyl ,oﬁ%r@heaaydmteeeh@smem%a,quygﬁrl ; hrszygdrbgtggrgd@%g@,@mhagyl met hyl -; . R2

‘is ethyl drogen rogen; R7is
hal o, cbelnmembﬂlhémethﬁrlphdmyb miglenr m%ylesedlwmgeﬂﬂ MRir2 pireferabiRd RGH2R3b)

wh 4 R | k | - 6 di (C, -C4)al kyl
(e & e S ey PP AE B e ARG i aeoeh o1 o
mor phol {&eylamafbethp, lbehﬁy]&Wch&@ﬁ&lh%uﬁ)‘%@ﬂr&lt&tﬁeﬂzﬁlﬁ)\/)‘carb%ﬁﬁ% J:tﬂyla More

parti cul arIy preferred subgenus” of conpounds of” For nul

“hal obenzvfefaWUmm@lmWImelﬁmeobbmyl methoxplzgiayiherd @aystestyly Ry 1ﬂ9:op}sl chesen
fromethyl or_ propy R2. is hydrogen; R5 is hydrogen; R6 is hydrogen; R7
i s hal ofesesaily, l-ﬁ’éﬁmgyibrandWm:@g@mo R8 is hydrogen; and R12 is optionally

substltut eg |mdaﬁ) rh{ the .above formula wherein Rio, RO, Rl4 and -
R14 ar el4%3&benderl hep Fug i < &5%)(392391)1 %h‘él“l‘%t pigkrathly chasen alokyq::-c( pHeter abl y
optionall titu pt.i on bsti tuted
phenyl L %yg 655‘6?&& g%%ﬂ%@ﬁt'%élpgﬁ@gﬁg 'ﬁr@ ali‘i?] R}I‘gh rogen; Raa is.
met hy| egefieR RoRN@bYditiedIheRyRhe BPRRYIY RP& Re-alkylene-; R; is hydrogen, fluoro,

methyl or chloro; Rs, Rg and Rg are hydrogen; and R’G is chosen from hydroxyl,

di(C,-C4)amino, (C;-Cq alkyl)amino, amino, pyrrolidino, piperidino, imidazolyl and
morpholino.

[00154] When Ry; is ~NHR4 or —-N(R4)(CHzRas), R; is preferably chosen from
hydrogen, optionally substituted C;-Cs alkyl, optionally substituted benzyl, optionally
substituted phenyl, and optionally substituted naphthalenylméthyl;_ R; is optionally substituted
C;-C4 alkyl and Ry is hydrogen; Ra, is chosen from optibnaily substituted alkyl; optionally
substituted phenyl; biphenylyl, optionally substituted aralkyl; and optionally substituted
heterocyclyl; and Ry is chosen from hydrogen, optionally substituted C,-C4 alkyl; cyclohexyl;
optionally substituted phenyl; optionally substituted benzyl; heterocyclyl; heteroarylmethyl;
heteroarylethyl; and heteroarylpropyl. More preferably, R, is Rrﬁ-aikylene-, wherein Rig is
hydroxyl, di(Cy-Ca)alkylamino-, (C.-C; alkyl)amino-, amino, C;-C4 alkoxy-, or N-
heterocyclyl.

{00155} When Rj; is -NHR4 or ~N(R4}(CH;R3y), Ry is most preferably chosen from
C;-C4 alkyl, optionally substituted benzyl, and optio'naliy substituted phenyl (miore preferably
optionally substituted benzyl, e.g., benzyl, cyanobenzyl); R, is optionally substituted C,-C, |
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- 19 SEP 2006 in such enbodinents R is benzyl, nethoxybenzyl, or

- cyanobenzyl; R2 is propyl (especially i--or c- propyl); anpgﬁ@ﬁzm? an1no
100152] In a particularly preferred subgenus of conpounds of Fornula
i s benzyl, hal obenzyl, nethoxybenzyl, cyanobenzyl, or naphthalenylnethyl,

R2 i s chosen from et hyI or propyl; R2, 1S hydrogen; R5 is hydrogen; R6 is
hydrogen; R7 is hal o, cyano, nethoxy or hydrogen; Rs is hydrogen; and R12
is optionally substituted i mdazole of the above formula wherein R13 is

hy dr ogerallgn dmRtSpicferihig pmggsh especiam i-enatprypybuBstis hydregknaR ik chaserfionabl y
opt i onal sti.tuted Rﬁ s optionally substituted aryl
(prefer é‘é%ﬁ"gl? SHbS A pb en a?RfWEgl "Bﬁ‘é‘ﬁﬁ?ﬁei‘fmmlﬂ a9 naphthyl; R4 is chosen

met hy| engsh axyReRYd SLRLGEEbARYY - i

am nonet hyl , aﬁéﬁo’gtp%l i\{gzrm' nopr opy%é@gt y -&@ﬁ%smé‘g‘{ é}og)r}gd?%‘?aﬂﬁ noet hyl ,

benzyl Oﬁ}'ladcrtnanm amd Hﬂam'ehdm;ch fnnm tmz:yhms yediokp oyhyaiiogen; Rt hyd Rs ayer e
preferably in suc enbaodi nept s b nzyl , methoxybenzyl, or cyanobenzyl;
R2 is prepiueeny githFhagen frog,di i}lﬁlf‘m‘ﬁhépﬂ?&ﬁ alkyla@ingo. anjinB1531 When

RI2 is - hosen from Cl-C4 al kyl ,
i IR i i gﬁﬁ&bstsﬂ’% Uhenyl - R2 5 CL G4 al ky

benzyl, S Ituted phenyl; R2 is Cl-C4 al kyl ; R2is-

gyg r olgﬁrﬂ)ﬂfﬂ’d i s7 hi’amtnclﬂa"rtyrprsfabed subgeme qjﬁeilwbumﬁlf FaﬁhﬂiﬂR]éIK, ﬁgﬂedzgl -
- a i s. en met hyl. or chloro an are
hydr ogeﬁ’a gz BSHeglagﬁgiggw gmzalaymethf*me@ﬂw%@%ﬂ eCL- Ca

 To0tsh Topae RAY AR L i £ D roabl e Brdtbndin e iRy, O
AR s oty sobovwes st a“""“%ﬁ??““é‘a?é‘?ﬁ“&?ﬁ?" |
naph%/halr\érﬁ ? ¥e PRIy HWFBF@F?@WBES I’Ls ?(balo@%n@l leyrnchgazytvands
- Eﬁﬁéé’??{}%g%ﬁﬁ”%ﬁéﬁ%@%?@% ) Substitut od aral Kyl and -
opt i onal[P91¥Ajbst i tWhed Ratﬁspeasau,yicisyhostquemyichoseh@s;&npiﬁangmdbytdu&gaﬁth

opti onal I subst Ltuted Cl- al kyl ; | ohex ptionally substituted

~ phenyl ; 9B5©F SHRIF MY e 5L t"&ﬁ“é?i‘yb 3hoy giﬁﬂwwﬁw}alﬁvorom@eﬁbwomw|0r
_het er oar f I

RIG: al Ky cmebeitoy e ST Il BB poMRIBRELEITH P BibenBheedl, ) o

~al kyl )amlﬁbcxymﬁodm@th@&phdrkbwampbﬂw thifloapmethylphenft001551 When R12 i's

- NHR4 Ornhlglcli\)roln%cgho ZRﬁggyl blé(tnf?uogson*snéthﬁfpﬁeg;lagr ox%]l?esn()arp t-fbliig'%henyl,
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- -yl]-
2-methyl-propyl}-3- ﬂuor0—4-methyl benzamide;
4-Acetyl-N-(3-amino-propyl)-N-[1-(3-benzyl-7 -methoxy-4-oxo-4H-chromen— -yl)-2-
methyl-propyl}-benzamide;
2-{1-{4-(2-Amino-ethyl)-2-p-tolyl-imidazol-1-yl}-2-methyl-propyt} - 3-benzyl-4-oxo-
4H-chromene-7-carbonitrile;
3-Benzyl-2-[1-(4,4-dimethy!l-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-ox0-4H-chromen-2-yl}-2-methyl-propyl }-amide;
N-(3-Amino-propyl)-N-{1-{7-chloro-3-(3-cyano-benzyl}-4-oxo-4H-chromen-2-yl}-2-
methyl-propyl}-4-methyl-benzamide;
N~(3-Amin0—propyl);N-[I -(7-chloro-3-naphthalen-1-ylmethyl-4-o0x0-4H-chromen-2-
yl)-2-methyl-propyl]-2-methoxy-acetamide;
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Cl-C4 al kyl, optionally substituted benzyl, and opti onal | y .substi tuted
phenyl (nore preferably optionally substituted benzyl, bg SEbEy! |
cyanobenzyl); R2 is optionally substituted C1-C4 52 1 9 SEP 2006 al kyI
(nore preferably propyl, especially i- or c-propyl); R2, is hydrogen; R3b
is chosen from optionally substituted phenyl, optionally substituted

het erocycl yl and naphthyl; R4 is chosen from hydrogen, optionally
-substituted benzyl, optionally substituted het erocycl yl and R16- al kyl ene-;
R6 and R7 argachosRnsfham-Brip9n-16Y A bedi-AO%o Ok o VA QERIed2-vR0H ts are
hydr ogen; and %}8 llqsrt oseﬂ fP? ’Eﬁ e@ Iam no) - (ClecélyiaB

al kyl )mth;d—proayt] benzamipdes, r ol i di nyl p| peri d| nyI im dazol yl -and

nmor phol i nyl .. [ 00156 referre ubgenus, of co ds of
AR WS AT O R R AR Blshomts £y )
et hox;ﬁkpﬁgﬁy "0%39?3%9“2‘“&‘%”% nz&ﬂi?ﬂt hal enyl nethyl -; R2 is ethyl or

pr opyl rogen; R5 1 ydrogen; R6 is hydrogen; R7 is halo, cyano,

et hoxy or I‘B!dizog@"]dloﬁﬁleﬁscdwmmhgeam,d (Araghifsk-gropy)-{ NGRéenzlyk 7 eyanoRd-oxe-

hydr ogen_(nore pref rab nmbodi nents, R, is benzyl, hal obenzyl, -
cyanobé@?bﬂ’%@‘y -pg éI’HBQY cially i- propyl or c-propyl). [001571
Wien R3b is L r N o tuted
with one Or@én‘%ﬁ@nﬂdﬁx?le f§c%9?;£yhﬁ&€waamlﬂo gﬁgﬁ?—?lr H ﬁéuﬂo gr?rg%ﬂﬁymf-utb?{o'-

trifl umdmﬂ yk)&nhethyl;pmpyl]—amlda;ret hoxycar bonyl groups [e.g., -

gﬁlrrgf Eﬁ%'ph iz {?g[ﬁdgrg}y%mefh)fh-ﬁn-}qig;@%g%m pﬁﬁéﬁpi; AW RAS Mk opyt)-7-

trifl uq{ (YRBEAne: DI s(trifluoronethyl)phenyl, carboxyphenyl,
t-butylphen I nethoxycarbonylphenyl] plperldlnyl and naphthyl. [00158]
Particul arl ny(Beﬂtmmoe;dop,)d)wbIe[dF(dﬁnannyiI—’bﬂeorom-((m-%hmhmmeﬂ&yl)ﬁ*me{hyl-

1-[3-(3-cy enzyl) drox - 4- 0x0- 4H chronen-2-yl |- 2-net hyl - propyl }
-3-fl u@gpﬁ?—ﬁﬁf -455?@%!23' f’Acetyl N- ( 3- am no- propyl ) - N-f

g el (mrﬂ%yprépﬁm-ﬁ H30n O N 6k) 3 2o MEL-BitbnRRhoRYY b:RegaN de;

1- [ 4- ( ZorApyihS-fidngdymehp-heplzghidem dazol - | -yl ] - 2- net hyl - propyl } - 3- benzyl 4- ox
.0= 4Hchro car boni

3 Bonzyl - 2. | AGABARRSEHI-H0-begey T meshony Ao Fag By 2 v 2 metby-
-yl) - 2-6@}39”14-_,9&99&1,3“24,“1&3(0- 4H- chromene-7-carbonitrile;

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-Benzyf—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-y1)-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-
yl1-2-methyl-propyl}-7-cyano-chromen-4-one;
N-(3-Amino-propyl)-N-{1-(3-benzyl-7-fluoro-4-oxo0-4H-chromen-2-yl)-2-methyl-
. propyl}-4-methyl-benzamide;
4-Acetyl-N-(3-amino-propyl)-N-[1-(3-benzyl-7-chloro-4-oxo-4H-chromen-2-yl)-2-
methyl-propyl]-benzamide;
N-(3-Amino-propyl)-3-fluoro-N-{1 -[7-fluoro-3-(3-methoxy-benzyl)-4-ox0-4H-
chromen-2-yl]-2-methyl-propyl }-4-methyl-benzamide;
4-Acetyl-N-(3-amino-propyl)-N-{1-[7-chloro-3-(3 -cyano~benzyi)—4-oxo~4H-¢hromen-
2-yl]-2-methyi-propy1}-benzamide; |
(2-{1-[1-(3-Benzyl-7-chloro-4-oxc-4H-chromen-2-yl)-2-methyl-propyl}-2-p-tolyl-1H-
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" Benzo[ 1, 3] di oxol e-5-carboxylic acid :

. (3-am no-propyl)-{I-[7-chl oro-3-(3-cyano- .

benzyl ) - 4- oxo- 4H chr onen-2-yl ] - 2- met hyl - propyl } -am de; 19 SEP 7006

N ( 3- Ami no- propyl ) - N-{ ' .

- 1-[7-chl or o- 3- (3-cyano- benzyl ) - 4- oxo- 4H chr onen- 2-yl ] - 2- nethyl - propyl }
-4-met hyl -benzam d e; N-(3-Am no-propyl)-N|

1-(7-chl or o- 3- napht hal en-1 -yl net hyl - 4- oxo- 4H chr onen- 2-

yl)-2- rré‘Pffij?‘P t-ablyethyb-cabemipapidesedesies; 53 1 9 SEP 2006 4- Acetyl - N-(3

rothyl - br ooy DGR DAL AR s SRR S AR S Y e
1- [ 7- chiporpyl]33-b3nzy dneyahe blipingnd-one0- 4H chronen- 2-yl ] - 2- met hyl - propyl }

--3-fluoro-4-nethyl -benzam de; Benzo| 1, 3] di oxol e-5-car boxylic acid .
( 3- ani no- pr oy ey Ne(@-agune-piopyl &N binéi-bengylo I-fluoro-4-oxo-4H-chromen-2-yl)-2-

4H chr o ﬁ%éyiibﬁf&ﬂa -propyl ]-am de; Benzo[l, 3] di oxol e-5-car boxyl I C

acid (3-am™ (3-benzyl - 7-f | uor o- 4- oxo-

4H- chr onmen- 2Nt3~zﬂ\2nllflﬁ'tph)ﬂ}'1)m"?p-ﬂ -beri- d@hlo%ﬂm&éwﬁ-am{onén(ﬂyﬁz% thyl-
i met'hyl - 2- p- to | -4, 5-di h%séo imdazol - | -yl)-2-nmethyl-propyl T )7

hydroxyPE‘?ﬂyHn%’ ngrosanetnylbsuzamidns- propyl ) - N- [

oropyl1- 511 866 ARt R e it gropengichromen-2-vi-

- 1-(3- beﬁzr;aé&?l-pmpht}x@mﬁﬂﬂprélﬁﬁﬁﬁ@ﬁen 2-yl)-2-methyl -
propyl ]-3-fl %oro nmet hyl - benzanm_de; N-(3- Am no-propyl)-N|[
1-(3-benzyl - eﬁé?ﬂo}l?lﬂaolsﬁocaw&h@ afié f3-amiriorprepyhe hf7~fluoro-3-(3-methoxy-

'pf02y|4] E.éré%hw kﬁbﬁﬁ P}Tﬁgﬁﬁ”g W%’lé’?"‘iﬁ?}da“z“bqe 1-yl)-2-net hyl - propyl ] - 7-

N rTet hoxy- chr 0fie{*ﬂ—@—(ﬂiﬂhu&-&hﬂ})ﬂpﬂﬂﬁhﬂﬂda@olzi—{yl] 2-methyl—propyl}—3—benzyl 7-
1-[2-(3- Iuoro % - phenyl) - 44d|rrethyl 5-di hydro
i m dazoFhiprgFhe OE‘eﬁ'e - propyl -chronen- 4- one

el et s g ks abial s e
1-[ 2- (Spfdwﬁrbﬂnem-kt;dth}_ﬂ)hamhﬁdeg 4-di et hyl - 4, 5-di hydro-i m dazol -1 -
Benzo[ 1,3]dioxole-5-carboxylic acid (3-amino-propyl)—[1—.(3—benzyl-’l-chioro-4'—oxo-
4H—chromcn’2—yl)-2-methyl—propyl]-amide; ,
N-(3-Amino-propyl)-N-{1 -(3-benzyl-7-hydr0xy-4-oxo-4H-chromen-2-yl)-é—methyl-
‘propyl]-4-methyl-benzamide; '
N-(3-Amino-propyl)-N-{1-{7-fluoro-3-(3 -meﬂidxy—benzyl)-4-oxo-4H—chromcn-2-yi]-
2-methyl-propyl}-2-methoxy-acetamide; |
N-(B-Amino-pfopyl)-N-{ l;{7—ﬂuor0-3-(3-methoxy—bcnzyl)—4-ox0-4H~chromen-2-yl]-
2-methyl-propyl}-4-methyl-benzamide;
N—(3-Amino-propyl)-N-[{3-benzyl-'l-chloro-4-oxo—4H—chromen-2-yl)—cyciopropyl- -
methyl]-4-methyl-benzamide;
2,3-Dihydro-benzo[1,4]dioxine-6-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-
~ chloro-4-oxo-4H- -chromen-2-yl)- 2-methyl—pr0pyl]-am1de
N- (3-Ammo-propyl) 3- ﬂuoro-N-{l [7-cyano-3-(3-methoxy-benzyl)-4-oxo-4H-
chromen-2-yl]-2-methyl-propyl } -4-methyl-benzamide; ‘
'3-Benzyl-?—chloro—2—{2-methyl- 1-(2-p-tolyl-4,5-dihydro-imidazol-1-yl)-propyl]-
chromen-4-one; _
3-Bcnzyl-7-ﬂu0ro-2-{'1-[2_—(3—ﬂuoro-4-mt_athlephenyl)-tt,S-dihydro«imidazol-1-yl]~2—
- methyl-propyl}-chromen-4-one;




yl]-2-net hyl -propyl }-7-cyano-chronen-4-one;

N- ( 3- Ami no- propyl ) - N-[ 1- (3-benzyl - 7- f | uor o- 4- oxo- 4H- chr omen- 2-yl)-2-nethyl -
propyl ] - 4- met hyl - benzami de; 4- Acetyl - N (3-ani no-propyl)-N-[ 19 SEP 2006

1- (3-benzyl - 7- chl or o- 4- 0X0- 4H chr onen- 2-yl ) - 2- net hyl - propyl ] - benzam de;
N- ( 3- Ami no- propyl )-3-fluoro-N-{ 1-[7-fluoro-3-(3-nethoxy-benzyl) -4-oxo- 4H
chronen-2-yl]-2-methyl -propyl }-4-methyl-benzam de;

4- Acetyl - N-(3-am no-propyl )-N{ -

% £/|7] Cf21| ?nra?;lz;)lﬁ gr P ?rn glzﬁ':??—talérl-ﬁ?@afdﬂ} f?%yi-pmpyi] 3-benzyl-7-chloro-

] - ( 3- Bathzotherr-4edulepr 0- 4- oxo- 4H chronen- 2-yl ) - 2- et hyl - propyl ] - 2-p-tolyl -1 H

5419 SEP 2006 i.m dazol ) - car bam.c ,aci d benzyl ester 2-[1
(2 Benno [ MBapedi afoss §L5 b e A A SO ArIIRAR A proB 1

-yl)-2- %%ticg{opyl] 3- benzyl - 7- cyan- chr onen- 4- one;

4- Acety % am ho- propyl ) - N[

1-(3- benzyl - Z{{4(2-Benzofl ,G}the:ﬁﬂl-SGﬁMQﬁrdﬂxy&fo)ﬁh')nda’&ol hﬁl)kﬁfhteﬂwdﬂyﬂbﬁmmlde
N-(3- Ani no- propyl ) - N-[

1-(3- b&nEWPrWCIEHF@P&'@e@XO 4H chr onen- 2-yl ) - 2- net hyl -

TR or o- XA Bl 3 ROERINT Gl BE RMidmen-2om 25
(g gﬁ: Rgx%?rbp@gm&ﬂzarﬁde;zo[ 1, 3] di oxol e-5-carboxylic acid

| fl
benzyl ) - 4- oxbAOAR ShERms PP Nk Hotap S oRrheag ) rgro-4B
1-[ 4- | | -1-yl]-2-nethyl - 1}-3-b | -7-
.;Chl[or f)zcl-ﬁf]‘tgpnglq- gﬂpghréet%%(w/&mbﬁ%ﬂﬁ@%&) NY[] met hyl - propyl } - 3- benzy
1- (3- benzy! - T-Hupdyldkyhidroedcgi 424 Anonehnyl-pharyiyet, Hillhydro-imidazol-1-yl)-2-

~propyl ] -3- fljuoro 4- et hyl - benzam de; Benzo[ 1, 3] di oxol e-5-carboxylic acid
(3- ami @eHYLRLAPYL [‘Cﬂ“?@erb'éﬁ)?ﬁ 7-chl or o- 4- oxo-

4H chr onen- 27 he}%}a] -ﬂﬁ{,&y,l_z QﬂgL1 Qﬁﬂ qgi}'l ylsg.(ﬁhfd?b-nﬁﬁfaﬁﬁppiﬂ)lpr%{d]-

1- ( 3- benzyl roxy-4
: chromen—4—one

. 2-[1-(2-Benzo[1,3]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—benzy])-4-0x0-4H—ch16men-2-yl]-
2-methyl-propyl}-4-methyl-bénzamide;
Benzo[1 ;3]dioxole-5—carboxylic acid (3-amino-propyl)-{ 1-{7-cyano-3-(3-methoxy-
benzyl)-4-oxo-4H-chromen-2-yl]-2-methyl-propyl}-amide;
3-(2-{1-[2-(3-Fluoro-4-methyl-phenyl)-4,5-dihydro-imidazol- i-yl]-2-methyl-propyl}-
7-methoxy-4-oxo-4H-chromen-3-ylmethyl)-benzonitrile;
3-{7-Chloro-2-[2-methyl-1-(2-p-tolyl-4,5-dihydro-imidazol-1-yl)-propyl]-4-oxo0-4H-
chromen-3-ylmethyl}-benzonitrile;
3-{7-Methoxy-2-{2-methyl-1-(2-p-tolyl-4,5 -dihydfo-imidazoi-l -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-4H-
chromen-3-ylmethyl}-benzonitrile; '
N-(3-Amino-propyl)-N-{ 1-[7-chloro-3-(3-methoxy-benzyl)-4-oxo0-4H-chromen-2-yl}-
2-methyl-propyl}-3-fluoro-4-methyl-benzamide; '
N-(3-Amino-;§ropyi)-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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ropyl ] - 4- met hyl - benzam de; N-(3- Am no-propyl)-N{
1-[7-fl uoro- 3-(3-net hoxy-benzyl) - 4- oxo- 4H chronen- 2-yl | -
2- et hyl - propyl ) - 2- met hoxy- acet am de; N-(3- Ami no- propyl ) - NTIQé[E 0%
1-[ 7-fl uoro-3-(3-nmet hoxy-benzyl) - 4- oxo- 4H chronen-2-yl ] - 2- ﬁ)} pr opyl
- 4- et hyl - benzam de; _ :
N- ( 3- Am no- propyl )-N-[ (3-benzyl - 7- chl or o- 4- oxo- 4H chr onen- 2-yl ) - cycl opr opyl
- nethyl]-4-nmet hyl -benzam de; 2, 3-Di hydro- benzo[ 1, 4] di oxi ne- 6- car boxylic

gﬁ: gr 23%1%@?5&%2/B)H%%ZA'%S%%E%?@?@pr opyl ] -am de;

N- ( 3-Am no- p3~QQ§[h-)(2£Behkd{DB]lh®iccﬂ 51yl{4(5-ah ?m@-lan&&omqumea@ngmb}rm oxo- 4H
chronmen-2-yl]-2-net hyl g 4- et hyl - benzam de;
3 Benzyfluorodhpen-dHhy oznw&-ui}ver g1} -benzonitile;

| -(2-p-tol yl.r BeR qu-z’zh{ld i)('3I mlorgé ct%yiyﬁll?enﬂs-ggyélllydr LRI flyﬁr} methyl-

3-Benzyl - 7-f

1-[ 2- (SP%by@rmoﬁg.wﬁtdnydmdﬁh%Bm&dl hydro-i midazol -1-yl]-2- nethyl - propyl
}-chrorren 4-one; 55 19 SEP 2006 2-[ 1-(4-Am nonethyl-2-p-tolyl-im dazol -
~-yl)-2- rretHl-(%rB@pm[}ﬁkhcmhé;ml-fiﬁé yérogmidaaplo hrh-24methizl-propyl]-3-benzyl-

- 3 Benzyji _g%y%ene_ arlgemrtp( - | -(2-p-tolyl-4,5-di hydro-imdazo |- |
-yl)- propy?'Fﬁ[ S

romnenh- 4-one; 1-(2-Benzo |
1, 3] di oxol - 53.y¥ em&mxiLmpt(g-ﬂaar@laz:ﬁémynphenﬂw3 crmyde:mea@wi -J1-2-Remzi| -
7-chl oro-chronen-4-one; 4-Acetyl-N-(3-am no-propyl)-N[

1-( 3- beprz»yyi}ﬂiemﬁﬂo‘bmw-xlmeéww@ﬁogm ) - 2- nmethyl - propyl ] - benzani de;

ar o oy T AT 20BN sk sLol s SRR R BolT LB KFAB i oX
" 1-[ 2- ( Srkthogy-a- dkonﬁﬁiahimmhenylhbeﬂﬂd}ibﬁzbyﬁﬂew m dazol -l-yl]-2- rret hyl - pr opyl
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methoxy-benzyl)-chromen-4-one;

2-{1-[4-(2-Amino-ethyl)-2-(3-fluoro-4-methyl-phenyl)- 1m1dazol 1-yi]- 2-methy1-
propyl}-3-(3-cyano-benzyl)-4-oxo-4H-chromene-7-carbonitrile;
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2-{1-{4-(2-Amino-ethyl)-2-p-tolyl-imidazol-1-yl]-2-methyl-propyl } - 3-(3-methoxy-
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N~(3'-'Amin0-pr0pyi)_-N_—[ 1-(3-benzyl-7-cyano-4-oxo-4H-chromen-2-yl)-2-methyl-
propyi]-4-ethoxy-benzamide;

N-(3-Amino-propyl)-N-{1-(3-benzyl-7-cyano-4-oxo-4H-chromen-2-yl)-2-methyl-
propyl]-6-triflucromethyl-nicotinamide;
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N-(3-Amino-propyl)-N-[1-(3 -benzyl-7-ﬂuoro44-oxd-4H-chromen-2-yI)~2—methyl-
propyl}-4-methoxy-benzamide;

Benzo1,2,3]thiadiazole-5-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-cyano-4-
oxo-4H-chromen-2-yi)-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-Amin0-propyl)-N—[1-(3-benzyl—'7—cyano-4-oxo-4I-I-chromen-z-yl)—z—methyi-
propyl]~3-dimethylamino-benzamide;

2-[1-(2-Benzo[1,3]dioxol-5-yi-4,5-dihydro-imidazol- 1 -yl)-2-methyl-propyl}-3-(3-
methoxy-benzyl)-4-oxo-4H-chromene-7-carbonitrile;

7-Chloro-3-(3-methoxy-benzyl)-2-[2-methyl-1-(2-p-tolyl-4,5-dihydro-imidazol- | -yb)-
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3-b 7-f |
pg opyF]r‘]m@alzﬂ 1% fﬁ?ﬁfﬂiﬁ%ot i nam de;

Benzo[b]thlophene-2-carboxyhc acid (3-amino-propyl)-[1- (3«benzyl—7-cyano-4-oxo-
4H-chromen-2-yl)-2-methyl-propyl}-amide;
. 1-Methyl-1H-indole-2-carboxylic acid (3-amino-propyl)-{1 -(3-beniyl-?-cyano-4~cxo—
4H—chromen-2-yl)-2—methyl-propyl]-amlde
5-tert-Butyl-2-methyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)- [l-(a-benzyl-
- 7-—cyano—4—0x0«-4H-chrornen~2—yi)-2~methyl-pr0pyl] amide;
2.5-Dimethyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)-{1 (3 -benzyl-7-cyano-
4-ox0-4H-chromen-2-yl)-2-methyl-propyl}-amide;
5-tert-Butyl-2-methyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)—[l-(3-benzy1-
7-fluoro-4-oxo-4H-chromen-2-yl)-2-methyl-propyl}-amide;
_ | 2,5-Dimethyl-ZH—pyrazole~3-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-chloro-
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-fluoro-
4-oxo-4H-chromen-2-yl)-2-methyl-propyl]-amide; '
5-Methyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)-[1-(3-benzyl-7-cyano-4-
oxo-4H-chromen-2-yl)-2-methyl-propyl]-amide;
- 5-Methyl-2H-pyrazole-3-carboxylic acid (3-amino-propyl)—[1—(3—benzyl—7-ﬂuoro-4-
oxo-4H-chromen-2-yl)-2-methyl-propylj-amide;
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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-oxo-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-
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benzyl-7-cyano-4-oxo-4H-chromen-2-yl)-2-methyl-propyl]-amide;
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1-[ 4- kmﬁm@hwwra-ybéememhmpﬂ}ammyl phenyl ) -i ni dazol - 1-yi ] - 2- met hy! -
p

1

[ .
1 TT (5 bendenlcdpales-ERhoae anpidnemny oyyéié@?k@ib brtiono  of y1 -1
H i m daadH- éhwn{@tjl%qg.}z-ﬁg@ypﬁpogﬂ] a2 9hpl t hi ophene- 2-carboxylic acid - :

(3-ani no- propyl ) benzyl - 7-cyano- 4- oxo-
4H- chr onen- 2-Ylethyt-isoxainte-3 pradpyylic aid (feamiholropyl)-H(R)H-(3rbkakzg- 2floardexy! i c

. e

S-tert-Butyl -2-nethyl - 2H pyrazol e- 3- carboxyl ilc acid
(3-am no-propyl)-[I-(3-benzyl -
7- cyano- 4- oxo- 4H- chr onen- 2itjlity, Pestimgapnld- Sodrainjstiation de;

2, 5-Di razol e- 3-carboxylic acid
(3-am % 'If\?/' éﬁgyl - (3-benzyl - 7- cyano |
4- 0X0- 4068 P39] OMEN-@nckl thadk; fl?étchﬂpbﬁﬂd%wltﬂe ﬁ%rﬁﬁm find, use in a variety of

5-tert-Butyl-2-nethyl - 2H pyrazol e- 3-carboxylic aci
( 3- ami repPpeasions )nvpl\ulqggalty@atm of mitosis. As will be appreciated by those skilled in the art,

Z f5 I l[J)| 0 :@F Woég vf % §¢ez{§c§ rba E%’F %)fo&r@fs @h%@é‘ %{ O(Pa}{ a}fect mxtos:s either by increasing

( 3- am n@-deéreRsihg ﬁ{ekcﬁﬁt)bﬁfhzdﬂmp%nﬁﬁll iRt mitotic pathway. Stated differently, mitosis
4- 0x0- 4H-chronen- 2-yl ) - 2- et hyl - propyl ] - am de,

2, 5- Di st afﬁqthp,gZ@lpsgume@mythlrtg @@mldmum either by mhibltmg or activating
2?0321 tgr Oc%xjn"g)o yl( %nﬁ? rogchfelre, (lr;r%;yl%f ua?ﬂ taealter meiosis.
, ]00160] In a preferred embodiment, the compounds of the invention are used to inhibit
mitotic spindle formation, thus causing prolonged celt cycle arrest in mitosis. By "inhibit" in
this context is meant decreasing or interfering with mitotic spindle formation or causing
mitotic spindie dysfunction. By "mitotic spindle formation" herein is meant organization of
‘microtubules inte 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. Ina preférred 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, of 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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" 5- Met hyl - 2H pyr azol e- 3-carboxylic acid (3-ani no-propyl)-]

| - (3-benzyl - 7-cyan- 4- oxo-4H- chronen-2-yl)-2-nethyl - propyl ] -am de;

5- Met hyl - 2H pyr azol e- 3- carboxyl i ¢ acid (3-ani no-propyl)-[ 119 SEP 2008
-(3-benzyl -7-fl uoro-4- oxo-4H chronen-2-yl)-2-nmethyl - propyl ] -am de;

- Furan-2-carboxylic acid ,

(3-am no-propyl)-[1-(3-benzyl -7-fl uoro-4-oxo0-4H chronmen- 60 1 ~9 SEP 2006
2-yl)-2-met hyl - propyl ] -am de; Furan-2-carboxylic acid (3-am no-propyl)-[
1- ( 3- bdf9342] 7- c hl Thecomppuodsief tehinyemtion aze yierlto traattchijilapprofifdriticur de;

(23-5;1nD1 ;%geg%%b lllfsrh??fig%g %gﬁ %ich%.@ @%?fga}iﬁ@ By, the compounds, compositions and

4H- chr qfEmods proyided MefellincRAQ B dre 3Bt Bfited oD colcBBlEHer litcaRedvaamOXY! i C
acid (3-am no-propyl)-[1-(3-benzyl-7-fluoro-4-oxo- : '
4H- chr cwteimpnuyie)diseans fingal gisarders,|ardmitidcgrafs rejectiby) inflirhoyteey boReladisdasxy | i ¢

ird (3-.am._no- | )=[,1-(3+b | - 7- - 4- - ..
ar+ chr GRORREDNER e i g e ot nchidine ot aphlimised o, ety | | o
-acid ( 3maiphathaA@Me ke, TrehdndieineMidey ‘miﬁﬂi@ﬂiﬁe‘ﬁu&i‘ Broliferation. It is _
4H chromen-2-yl) - 2- net hyl - propyl ] - am de; 5-Met hyl -i soxazol e- 3-carboxylic
~aci d ( parcratedoibepip Spafe cases ShangHs way ot be wram-abnotnsl state and ‘still require
4H ch - 2- - 2-nmet hyl = pr. | ],- ani.de. . L
o et e mhyS Hant FobShiRln s Hkefin perein ingludes 2elizating. Bieally 9y -
1- ( 3- bgRdiwkdubts AR &'sﬁtfj@ct‘lb*_irﬁﬂ)‘l{xﬂﬂ?hfﬁicﬁbﬁ wWath'#RY BKé oPiheRydikerabis e
5- Met hyl - i soxazol e- 3-carboxylic aci
( 3- ami ri&ats-opyl ) -[ I - (3- benzyl - 7- f | uor o- 4- oxo- '

. 4H-ch - 2-yl ) -2- et hyl - 1] -am de:. 5-Met hyl - | e- 3- carboxyl i c.
o o IRt T SR, SBH R S S H e rRRaR e ARy ©
4H chr ofRhred u¥éfit Hrikd M mBTt P YadceAcH@ing soR8 AZAGS bidchoasaka, BredsC BFAQXY! i C

acid (3-am no-propyl)-[I-(3-benzyl-7-chl oro-4- oxo- _ _
4H- chr ciesyica cprcpnamafe tejeulacersiiomasnétee Mope part Pl s sareent bhaBmenbbtigsted c

ah chr onCRe S0Bp0RE ompsle g et ot R SRR includ o arne Hemiidny s

aci d ( 3cadiaaOsapésiny (anglodartSmb dibéddarconid, HabA@ofyosarcoma, liposarcoma), myxoma,
rhabdomyoma, fibroma, lipoma and feratoma; Lung: bronchogenic carcinoma (squamaus cell,
undifferentiated small cell, undifferentiated large cell, adenocarcinoma), alveolar
(bronchiolar) carcinoma, bronchial adenoma, sarcoma, lymphoma, chondromatous
hamarto:ha', mesothelioma; Gastrointestinal: esophagus (squamous cell carcinoma,
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: kidrey (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, hepatoceliular adenorné, heméngioma;
Bone: osteogenic sarcoma (osteosarcoma), fibrosarcoma, malignant fibrous hiétiocytoma,
chondrosarcoma, Ewing's sarcoma, malignant lymphoma (reticulum cell sarcoma), mﬁltiple

myeloma, malignant giant cell tumor chordoma, osteochronfroma (osteocartilaginous
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0X0- 4H chr onmen- 2-yl ) - 2- net hyl - propyl ] - am de; _

1- Met hyl -1 H i m dazol e-4-carboxylic acid '

(3-ami no-propyl)-[(R) -1-(3-benzyl - 7- 19 SEP Zﬁﬂﬁ

cyano- 4- oxo- 4H chr onen- 2-yl ) - 2- met hyl - pr opyl ] - am de;

N- (3- Am no- propyl )-N-[ (R) - 1- (3- benzyl - 7- cyan- 4- oxo- 4H- chr onen- 2-yl ) 2- met hy
| - propyl]-3-di net hyl am no- benzam de;

'5- Met hyI 2-trifluoronethyl-furan-3-carboxylic acid

( 3- ami rfeostosgsy benjgarhondroma, chondroblastoma, chondromyxoﬁbrcma osteoid osteoma and

. genwé%llhﬁlal%ycggg%? X@ﬁl’%ﬁlﬁ% rren ) g%ggtcoman% Xngupnrle? %¥ar]uioma, xanthoma,

(3-ani rbktélﬁ@@éfbﬂrnefr&?)méml(g%s hﬂ&ﬁﬁémﬁm%@xﬂﬁgiésarcoma (J.rihomatosxs)2 brain’
0x0- 4H chr onen- 2-yl propyl ] -am de;

1- Met hﬂﬂStFWYFQﬁ!Qsiaﬁdllliohlaﬁamb{glmi’eemﬂﬂn()mammmoma(ﬁplyllealetn(aRghmbl@ﬁamenzyI
fluoro

H pyrr oflﬂeﬁgrolgéirc%1 ‘iﬁ"} %’8 %élﬁ?e(}"fg 5;@}9&%0%011@:&1@1 B‘EH%?{] )éf?'“%]l Q5 o- 4-

0X0- 4H- U6t ma; iéningio iR} fidma sARYh); @ghé&aog%nz\%ﬁﬂsl(mﬁ 3-carboxylic-
~acid (.3-am no-propyl)-[( % 1 (3 benzyl fl uoro-4-

0X0- 4H-Ganeinenen), szerwx) cg:vna@ wvmpmamrbituram agevicak dysplasia), ovaries (ovarian
5: Met hy bOX|IC aci

(3-amin gr%ﬁiglgg erctuf I%’S e(xgc SRopa. FPU?IP% cystadenocarcinoma, unclassified

0X0- 4H- @h¢inoma), granlios2 tvehliell taheRy Sdrtdliiddig déll'dnhbﬁé dysgefnhinemand
Adm ni stration GCeneral Utility [00159] Once nade, he conpounds - of the.

i nvent |r@ﬁhgnanatecmna)avalva&a}quemyuwell ‘@ppmm‘ratmtmsllhalﬁabtammgnm ter at ion of

mit h t h t
be. o ¢ cidshBsallibbmB APRIEnE b ontingd VaREn Titar oBf radinp B, Sanguf BIET  her by
| Nncr easd¢aRgnoms, Héﬁ%ﬂaﬁrd&&lat(Bﬁb@%thhhﬂdoﬂfyo@ar@&ﬂi)%ﬁBfnah Rubeld €cafdih&th)C

pat hway. St at ed differently, mtosis be affected ) dlsrupted) by
di st ur biiematelngiq: i tipedryelpidieikepya (aﬁmetan Flrgnis), agute ﬂmho@asne kukemia,

he: f f 100160] |
o o or r s MatteBl RRLERE A RO Gpt sk rb BBl B ea to 1 nhi it
mtoti Cm?ﬂb&fﬂpﬁisﬁ@fyﬂﬁi'drﬁ@, Holigkin's dissasegndd- Hbdpkaedyfiphbmay E'Jaﬂgﬁni est in

m t osi s, "inhibit" in this context is meant. decreasmg interfering
with ni lm gmakiSkHy: anplignagt melanemachasalicl carinope; squspionsirell epeinomat i on. By

"mtoti ﬁaﬁ)ghgc&ﬁo&l&r% s %%pl 1'&:%3&, hﬁmﬂ&%ﬂkno%&?&@rﬁ%&f’ b2om? fkelmds,
psoriasis; and Adrenal glands: neuroblastoma. Thus, the term “cancerous cell" as provided

herein, includes a cell afflicted by any one of the above identified conditions.

Testing

[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 corhpatibi_e with

the reagents and overall methods of the invention, maintains the activity of the sample and is
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m crotubul es into bipolar structures by mtotic kinesins. By "mtotic

spi ndl e dysfunction” herein is neant mtotic arrest and rrﬁng)s)lgrj g}h spi ndl e
formation. [00161] The conpounds of the invention are useful |5nd to,
and/or inhibit the activity of, a mtotic kinesin, KSP. In a preferred
enbodi ment, the KSP is human KSP, although the conpounds nay be used to
bind to or inhibit the activity of KSP kinesins from other organisns. In

this conte “inhpbit" neaps either increasing or decreasing spindle pole
separ at i“BH‘?YM‘tf@éac}g?'nB“?ﬂ%{qud? qds@f binding inclade theiupeyof astibadlies (Whickdomol e pol es,

or ot heryi ' ' . F ' of the mtotic spindle.
A 5o i e ey IRk e Y R BT S E b uARbh Sl Bhce icn o Bl Sbapee ant s
and/ or o tgreppertlpHinkSBindSesto UstikyPat iehic sGppis, dikical ResEhikihd Gy por at ed by

reference [n.i tfg entirety. The conpounds of the invention have been - shown
to haves%’Bb‘Eﬁ‘Sf‘P the pratejn ok agent ppyls\sarface; pis. Fotlewivg bindieg of the simpleudkesst he

f ' : t th 1 toti Ki ' . 621§
Sep 2008 o7 B TABTHANE BB ERE, TREVE 1Rt Pl Tt e B Bt i ar
prol i f etlabughincdbatizmseith bSund setlin® aRYMIS [BY L) cdintdt ot iRSLbEA SRy, t he

conpounds, conpositions and methods provided herein include, 'but are not
i mtedtt! ™WHt¥er (further discussed below), autoi mmune di sease, fungal

- di sor defg thri tqs, r & | infl.amat ory bowel di sease, '
cel I ul aim&rﬁ g‘i fer f;lllt.hl%gﬁg{p g%%ggkr%ﬁ%{é%%ﬁaga‘?e LB?%%%ﬁﬁFé%vfn ?%Eﬁ‘gﬁiﬂl‘f’g,' but not

| i mi t edatuvitysfraysitytic kiaagn,gattialayly KSH TnhelehdbBdinbng atdBatouhd 6F 4g€S

I nhi bitlnv% cellular proljferation. It is ag reciated that 1 n sone cases

the cel MYCREQR fiRompingdwith KSB qad the actvisy ef KRB isassaveds Ejoesire(indinding KST) .

Thus, i . gl 28 3 ' herei.n includes - | Lcation to cells

or.. i nd?%%ﬁé?gp g??lrﬁ?g{ee %rﬁ Hgé]l%ﬂ%g}:)b J rCJm:SFregke"rllecflu}‘l%wgf ¥ gﬁﬁ?ﬁ‘f‘ WH'eSny one

of t hesénciiideahelebidityoro affet@ATB hydroBAB3hicto@bsleBRAM BlidRRMRAASI t i ons and

met hods 8{ ovi.dedrﬂ re'bln are particularly  deened useful for the treatnent

of - canc BPYPRERBITHEFrObImeIzatioRetects o misroswule dysamies); bindiag t othergroicoal - -
car ci NOPPthe shipwild; Hitlddt alal; t: V pcularly, cancers that may
be treated SBy t he corwgpfggtrﬁgﬂse{ﬁgg%%‘g?iuﬁF‘gﬁilcg%gﬁrtr@?’hsgggn%%s?ﬁ@sﬁrﬂﬁz‘htion '
i ncl ude ptheuenzymesnsich las kinksd ot proteaSey; dhdispecifRrlGREh dcHAir QSAVIEQ Fuch as
fibrosarcongm, rhabdonyosarconma, |iposarconma), nyxoma, rhabdonyons,
ti br oma;PPI 8N ¥RAI'8P-at ome; Lung: bronchogeni ¢ carci noma (squamous cel |,
undi f f e(GugRt ed Wthdastiperfottily hldtiRhssas3He b Uiowl ' moBdFFRATGhIO™)
art. (See e.g., Hall, et al. (1996), Biophys. J., 71: 3467-3476, Turner et al., 1996, Anal

Biochem. 242 (1):20-5; Gittes et al., 1996, Biophys. J. 70(1): 418-29; Shirakawa et al., 1995,
J. Exp. BioL, 198: 1809-15; Winkelmann et al., 1995,'Bi0phys. 1. 68: 2444-53; Winkelmann
et al., 1995, Biophys. J. 68: 728.)

[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. Alternativély, conventional -
methods are used. For example, P; release from kinesin can be quantified. In one pn;eferrcd
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 pL of cold 0.3 M PCA. Phosphate standards are used so data can be converted to mM
inorganic phosphate released. When éll reactions and standards have been quenched in PCA,
100 pL of malachite green reagent is added to the relevant wellsine.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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(bronchiol ar) carcinoma, bronchial adenoma, sarconma, |ynphons,

- chondromat ous hanartoma, nesotheliom; Gastrointestinal: 4 P us
(squanous cel'l carcinoma, adenocarcinonma, |eionyosarcona, | ynphoma),
stomach (carcinoma, |ynphoma, |eionyosarcom), pancreas (ductal

adenocar ci nonma, insulinoma, glucagonoma, gastrinoma, carcinoid tunors,
vi poma), snall bowel (adenocarcinonma, |ynphonma, carcinoid tunors,
Kar posi's sarcoma, |eionyoma, hemangi oma, |ipoma, neurofibroma, fibrom),

| ar ge Ipdatedd oventimgodalditionatin A kRabrirssrysdaewn imthe it inchuds the dyrofeease Besass t oma,

| ei ony o1 CENI T | nary . tract:. ki dne adenocar ¢i ng W . t unor
(nepnt 0168 o1 REBE RENY JraTesin g ordopt SRR R e BodPie o Bt ous. cer
car ci nefRcislof ap&its hnat wellldio @A i€ tHosEkillaids ARG Gh BACBIbodifeAEATPRse
(adenocarci noma, sarcomm), testis (sem noma, teratona, enbryonal carcinons,

"t er at o@asays nbkesio lavrpestoamed inghe abssaeecafmeicroivbulss.s i aniogher saibodimgnt. thema,

fib fibroad toid t | j L ; t ,
(hepat CEERISL PRSP ETRas i it SRRl TRiTspb PR oigRRRt iR

angi os yeCRiRtedBRRL £ hith . [AdPeiBRed ASHORNELR e cffBR0Ea a@&ft@PIeNi ¢ sarcoma’
(osteosarcoma), fibrosarcoma, malignant fibrous histiocytom,

chondr asdgnsndent oEdierrgnecnyatiorafmicnethbulesand ATRghenetherembediment, ! |
sarconma i ple | onm, | i gnant, gi ant,cel |l tunor chordona

oot soc Pt e Redts SVRRRIR pIT R DR B ged Lo Bisaling B B8R af
chondr oarpp, mitestdbeled GBoRIEin yehaivdtic? Bibodiniehh) HRSHec QS HRO bk r® &l iRE1dAse |
giant cell tunors; Nervous system skull (osteoma, hemangi oma, granul ons,

xant horiagreasing eoncestrations pHARE) miciefbwlgeer holeni ngi oma, neni ngi osarcoma,’

gl i omatasi sk, brakn ast r.0 medul | obl ast.ong L O ependynoma,
ger ni nc;ﬂgif%i nea?%?r‘&?‘,gunélls F‘Eﬁ"g’&% b’%ﬁ?‘l"ﬁ"?‘o ﬁﬁ”%’g'% 6%%%%&‘3@%0%?{%
schwanngp@ned B +i06.DintE (O Sireentii i@ eMbdPincloléBssys of Sl Bfle BRtrthutiog el | br oma,
meni ngi oma, glioma, sarcomm); Gynecol ogical: uterus (endonetrial -

car ci nofbilitys er theprgsergey memholagycagtiviti, digiributiognesnusehey o€ mlitoty spindlesa) |
ovarie varkan . car.cin ser - aden relnQma, MGl

R e T (R e e R R,

Ser t ol i cyk@téting) afeevbl] kildWor fo theyesBBlediin eetut, ad@t n@ds féradetdriing coiul va
(squanous, cell carcinomg, _intraepithelial carcinoma, _adenocarcinong,

fi br osafiebihty: rsifemammple. Jadi Paent @484 18 diereby dncornpsniad by gefarepersind | :
A T L P e e
~acut e |raeioddl thsdeiof skitilik el @t (see, e.g., Whitehead and Rattner (1998), J. Cell Sci.

| 111:2551-61; Galgio et al, (1996} J. Cell Biol., 135:399-414), each incbrporated herein by
reference in its entireiy. ,

[00170] The compounds of the invention inhibit the KSP kinesin. One measure of
inhibition is ICsq, 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 IC;O'.s of less

than about 1 mM, with preferred embodiments having ICsq's of less than about 100 pM, with
more preferred embodiments having ICsq's of less than about 10 pM, with particularly

preferred embodiments having ICsg's of less than about 1 uM, and especially preferred
efnbodiments having ICs¢'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 dorie using an
ATPase assay such as described herein.

[00171] Another measure of inhibition is K;. For corhpounds with ICsg's less than 1

uM, the K; or Ky is defined as the dissociation rate constant for the interaction qf the

compounds described herein with KSP. Preferred compounds have Kj's of less than about




- chronic |ynphocytic | eukem a, nyeloproliferative diseases, nmultiple

- nyel oma, nyel odyspl astic syndrone), Hodgkin's di sease, non-tg%ﬁgiﬂ$s

| ynphoma (malignant | ynphonma); Skin: malignant nel anona, ba g

carci noma, squanmous cell carcinoma, Karposi's sarcoma, noles dysplastic
“nevi, lipom, angiona, dermatofibroma, kel oids, .psoriasis; and Adrenal

gl ands: neurobl astoma. Thus, the term "cancerous cell" as provided herein,
includes ce afflicted by any one of the above identified conditions.
Testing %@M@lﬂl thyse eﬁsdsaybcﬁ!ﬁmﬂsphmnmliéetofd@smlahtnhtyi0 @angidlakicupdri,ner  KSP

or a conﬁggnd a Cﬁl’dl Pve ion is non-diffusably bound to an
i nsol ubl BEEERSH S0 %Vg{g t“@g esg Hyap poyt d gl @Ilchgspa?'lelé}spl(e&ngd a

i Cr Ot t @bk HFnBKAYEleSlan cboll o ‘g‘ﬁoéoung’ e RRRL Ly &Eﬂ@’e made of

any conposition to which e sarrp e can separated from
sol ubl e emendiments having Ki's ofiedsathai steuc ot i bl e wi t h the overall nethod of

- screeni e sur such supports be solid or porous and of any
‘conveni gﬂplgﬂape t&aﬁp‘%&%c‘?ﬁp@lﬂit‘%ﬂ?t@mm fn@leelcsmhﬂgod bsthrcncl ude
M cr ot i t@kumb@RSnd ¥d Piichecl[FORAEAE a%@ﬁ’ I TR o qlil g made

of glass, plastic (e.g., polystyrene), ysacé%g‘?ei??é%pouﬁ% °B
nit r oceltod Q)srayme“mﬂlthﬂna'MnoemOperM\dryo |Sle§{&i’d ﬂk%bﬁ&n@ﬂfbrﬁrorfgytge%gyrﬁégﬂl ally

conveni ent becaus e nu of assays _can be carried
si mul taﬁ"g%ﬁmou'ﬁ@?ﬁﬁ‘& E‘?f‘uﬂ%“eéﬁ nogigraheast @lndlllsfaorfﬁlrrqutles'l'dare

parti culigscti f t grucial ng as it is
conpat i bl e wi '[f ﬂﬁﬁst!ﬁéh ér:)it)aﬂggent S an—l(chjﬁhgdvgr%ar%Rl %ﬁnétfch%% of eWFH&E#‘fqron

mai nt ai reompex wakio Thy rasé (ieh eompomideontshtratio4iata e Bl 086 cq AR ffusable.
~ Preferred methods of.binding include the use of anti bodi es (Whl ch do not
“sterically bl ock eithher the ligand bindi ng—site or abLIVaLIUn equence when
thhe protei r{h rs?{bo n to (i +Uppoktd),- r(é;‘ﬁtﬂibﬁdi[(rdg t@ Eggfi cky" or ionic
supports, cheé sllnklng, The syntnesisof—the—protetrn or agent on
the surface, etc. F ||OWI ng binding of the sanple, excess unbound materi al
is rempved by washing. The sanple rece|V|n& areas may then be bl ocked

t hrough hne al BSA el n.or other

i nnocuouvgﬁysér:l??g:ﬂ%rboaﬁ%&gd eérf Wﬂﬁ’i 1§ fhe’ lg%edg?lé% %ﬂ{?) Ei%"hé)t?“of he invention
may be uoacentmtiohdiors terentyond maﬁﬁatfhﬁ%ﬂdaﬁtlé We@lss@&a@or%&n@ﬁhpoﬁhé"es' n,
particul arl K'i‘é@ | n _one enbodinent, a conpound of the inventionis

conbi ned”"ﬁ?{'%{'ﬁ WL FQMPIFE- activity of KSP is assayed. Kinesin (including

KSP) . [00173] Another measure of inhibition is Glsg, defined as the concentration of the

compound that results in a decrease in the rate of cell growth by fifty percent. Preferred
co_mpounds have Glsg's of less than about 1 mM; those having a Gls of less than about 20
1M are more preferred; those having a Glsg of less than aboﬁt 10 uM more so; those having a
Glsp of less than about 1 uM more so; thqse having a Glsg of less than about 100 "M more $0;
and those having a Glsp of less than about 10 nM even more so. Measurement of Glsg 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 dlIutlon series of compound. Cell viability i is determined by measuring the
absorbance of formazon, a product formed by the bloreductlon 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 (comptete cell kill).

[00175] Anti-proliferative compounds that have been successfully applied in thé clinic

to treatment of cancer (cancer chemotherapeutics) have Glso’s that véry greatly. For example,
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activity is known in the art and includes one or nore kinesin actiyities.

" Kinesin activities include the ability to affect ATP hydr o} $<iE8;H0

“m crotubul e binding; gliding and polynerization/depolynerization (effects
on mcrotubul e dynam cs); binding to other proteins of the spindle; '
binding to proteins involved in cell-cycle control; serving as a substrate
to other enzynes, such as kinases or proteases; and specific kinesin

cel I ul i Vities, i ndl le. tion. [00166] Methods of
or 1 or e b T Ty s ORI is ) T e BocapuoRH 44 | M 616 ar ¢

See e. . B . 71 .3467-3476, T t al.,
- §506, “Adrotiais Sbo A (g bV godF PR GiaL Congef rsicits DpcloBme il 0 1 /61 45
418- 29; Tighapeakia Recgram) http:/zcaﬁ.ﬁci.niﬂ.ggﬂaﬁ.p'rh&éﬁke, $88pouh8 Bral mihibl SRA4FRNN et

al ., 19951, Bi ophys. J. 68; 2444-53; Wnkel mann et at., 1995, Biophys. J.
68: 725Prpifesgiasy irrasaectiyeief tha soprentationedemansiraingdehibitionvinay baTRAsle

hydr ol ygk ctivi | S _Preferably ol ution based assays
are uti P?e .U S'.w@P@ﬁtﬁ%&ﬂ@?‘?gﬁ?ﬂﬁ%f%’ﬁ?uoq ‘H@d’?%’i‘?‘iﬂ? "EYN8SPRr ence i n
i ts entdongionndsltachint &K SP &inesinstie K SPstbBuAdREd A/Sbort, 3R WBIipBRAY of iRt hods

are used. For exanple, Pi release fromkinesin can be quantified. In one
pr ef er r'@¥entiongs addrd e theassay Avematinglyy Gk pompounshaf e inventivanis bound wake 0. 3 M

- PCA (pe Ll |- d hj reen reagent (8.27 nM sodi um

o1 y baarEp4 ahg KET el R CLIBAT L kp e fmban IR, nb 51 B delhisngx e 00)
To per f mught ineluds sgeyific bitibodifs, hbe naRAs bimdndbgeh iRnlifiedIHERFRAGor i N 901sL of
cold 0.%M,‘FF;§:A. Phosphat e standards are used so data can be converted to nmM
i nor.ganf'™ IbFEES Rephidepnalossgie nO&partipelacintepstaraseresningdssagsfonave been
woi 15 " antiaRdhonts MW ek oWRDRIY i pR S RSl ViR SR bt 15
m nut esusad dort this pol@ise, ihdudiﬁgthb&ted&ﬂv&hﬁﬁbﬁ&{lﬁ@t&f biﬁéﬁgﬁ%ays,' f phosphate
standarq ,useogyitabs, rbance readi ngs can be converted to mM P; and 65

S were.

1 9 SEF %@@E‘Oﬁff‘ém WEFQT 3p5Y S, ImpHTiortsayafor protei biadingafingtiendtassaps i n t he
art i “Cdpﬁ%hbﬁﬁatidﬁ%.%?g A58 1ike [ 00168] ATPase activity of kinesin notor
domai ns al so can be used to m)m{or' the -effects of agents and are well

known ti#01¥itse skThd determindtion ofitlie bihding BEtHROAGbIRIYS thY RASAtiorAGIeys Of
ki nesin argeﬁerf.or nmed in%lttshe absence of m crotubul es. |In another

enbodi A 2¢ toRe 1n Apsmber efswaxss Inp ereleredrmbastiment; the cpmpawntis lgfeled, for
m cr ot uldhfple, vikhfd ﬁﬁcﬁ%cﬁt%??&?di&fcti@gmé& Al bilpcﬁ?gqgﬁgtcgélérﬁﬁle%igirga?y. aIpo?'ve

assays. In"a preferred enbodi nent, ect o
example, this may be done by attaching all or a portion of KSP to a solid support, adding a

labeled test compound (fqr example a compound of the invention in which at least one atom
has been replaced by a detectable isotope), wasﬁing 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 bindin.g 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 éxample,

- the kinesin proteins may be labeled at tyrosine positions using '*I, or with fluorophores.

Alternatively, more than one component may be labéled with different labels; ué_ing ]?5 i for

the proteins, for example, and a fluorophor for the antimitotic agents.
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i ndependent of the concentration of mcrotubules and ATP. In another

enbodi nent, the effect of the agents on kinesin ATPase can ?%Hﬂﬁgﬁﬁased by
i ncreasing the concentrations of ATP, mcrotubules or both. anot her
~enbodi nent, the effect of the agent is increased by increasing
concentrations of ATP, m crotubules or both. (00169] Conpounds that inhibit
the biochem cal activity of KSP in vitro may then be screened in vivo. In

Vi vo sc ng me ods i ncl,ude assays of ceII cl.e distribution, cell
Vi b 1y TR, 1C T3P ESmneds R RORb 95 mak 60 bE Joedds SommpRGRUR S0isen fRrmber

of m t ohddtisl QeltEsandides. hatindidate dﬁ@ﬂt“ bP'rd cridldate® ¥E EEI%?’IE‘& jbution of a
cell popul ation, Tor exanple, by flow cyt try, are-we nown to those
ski |l edeqlnvalmisax usedds'rearéesnnbdﬁmdsnélmuldet@,mmmmn@1gnebbt1deg|sﬁ1rall lokdayiic See for
© exanpl e ent 6,437,115 reb cor g rated by reference inits

h
entiret VO}%WS% BYY s harids MC’FBP 1) E? rgted forhipastiv By nd heyay el

mal f or ngg f
Tt oo éiaglr%dcff Iggl:tetwﬁ}elr}r 1?{{18%8 aftéhﬁéggl @el%iéy%élkf&m’tr%éﬁ%g?yﬁeéﬁge %xpg%sglop
- (1996) df a Gdlullarfiroliferatio8 SeqB@Boed in¢udiregtmith hudeic pod stgendsraidprdiyin 1 ef er ence

inits entrrety 0170 The co ou s of..the invention inhibit the KSP
ki nesi nS*UBHES ﬁeg%% ?lrﬁﬁ‘i“ gr l?*@%%”"&éfpf‘ﬁgﬂ bindipg and/erraENitY & i on

~of the E@éﬁiﬁﬂngcﬁe&nmtﬁﬁ SBH%@%' \éfﬁbﬁl&ifelﬂﬁgan the r%%e%xf:@%?gﬁsehge §g Tty percent
relative to a control. Preferied corrpounds avel? ess than about |
m W tmlqm@belﬂse&i @mwwﬁm Brotmvbnngldg@@t:tmtyhs boraemet hprefeatedut 100 M wth
nor e prefs i‘ g n s t han about 10 wth
particuf'd ?‘if e“-‘r‘é 88’0% o A1HE “"é‘“ﬁwrt?rgmf‘é% agpyficyl é"sEmF%rfO‘ébout | M

- and  espaginglit YpdWiRéirekes HRPA V hftde n about 100
nM and’ vmn?dh 3430“5‘ nost preferred lﬂ%%tg%q]%ents dﬁa%goﬁrcgé %&ia%o}%mess t han

. about 1Brerﬁwredl\mm¢mmtﬁvf @Ba)is@@ttm mcwneamhdaugagnts vwilith de naskiay tislich as

descri b%e(j1 here| 01701%1 g% el Jeasur e of i nhi bi EI on is K. For

‘conpoun 3“ PEUGin g, OZRFOUS PALYE Stafp teppped] hergin asyefoBeROpf e

di ssoci addn@y) Ihah@:he femell efBbdinieft eRbRNBES 4 Hts%mieh% a0 BRHNdRsqgSCr i bed
herein gméth KSP. Pr??kgrred corrploundse %\r?e ;gQ es}swthan aboﬁetsq%6 19

. SEP 200KSP100 MM with preferred enbodi rrents haV| ng K; s of less than about
10 M a ticu red enbodi nent s s of t han about
1M anglOBEE! L F 1 At Bl i R coma I gheicd i doghamigsur 100
NM  andthey ke ériganicnmlledplesf gefetubly small organic compounds having a molecular weight

of more than 100 and less than about 2,500 daltons. Candidate agents comprise functional

-

_ | groups neCeseary for structural interaction with proteins, particularly hydrogen bonding and
lipophilic binding, and typically include at least an arhine, earbonyl, 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 inclading
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, 'fimgal,_ plant and animal extracts are available or readily
| produced. Additionally, naturat 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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enbodi nents having K, s of |ess than about 10 nM [00172] The K; for a

. conmpound is determned fromthe | C50 based on three- assunptions and the
M chael i s-Menten equation. First, only one conpound nol ecul ¢ GfFRIHIEt o t he
enzynme and there is no cooperativity. Second, the concentrations of active
enzynme and the conpound tested are known (i.e., there are no significant
amounts of inpurities or inactive forns in the preparations). Third, the
enzymatic rate of the enzyne-inhibitor conplex is zero. The rate (i.e.,
conmpount® ¥Ftten: dkyirtien, estariicatioa. gnd{aramidificaties te gresiucostructiral avalogs.FO | -

EO + | - +.l.0 + .)2 - 4 FEo,l EO js th b d
§ ate, Vﬁ’gg 8 : t het‘r%‘:a%}pgng‘?e %Cﬁéég’%fr?geaésagﬁwgig’? %Pgezl%@“m}hﬁglg |Kt\éf‘r asnd@o‘ﬁb‘gnts (ra;;/?on,
EO is tbmdehiyimea Se0eenle ahisetondaafplétohipritdia @infd06d 8 ing r&%%@é?ﬁiaﬂfsot he

enzymne-|nhi bitor conpl ex. %1(1]01731) Anot her measure of inhibitionis
def i nedX&8 anda drugeandidatn. i bis ovay bh perferored du sidher thet presescd orsabsenca ofiecr ease in -

the ratg; £ h. by £ f t. f d ds. d so'
of 1 es PihnBlles, #heBlndinklorshe e SFIERE i celePpfied Beooli A plpoand 20 M are
mor e pr eliapge o diffétese iRdwidng Rerfb&hetwd Sespithaficabost pl&eﬁéerﬂi’faed&ﬁgé) Enbose

having a G50 of |ess than about | jiMnore so; those having a
| ess t heandigads capable of binginacto ISP andpptentiely inhihifingitwacGvBe. Fhatiigsfthiehan about

R B R L TR TS A e R
i nhi bi t dwglcandidateiif pable@f bindQ{pltd4dSH.n vitro potency of small nolecule

inhibitors is determined, for exanple, by assaying human ovarian cancer
cells (BRRA) f or Ivg prsferredyenthodinatitsthe bindinglod the @angidateragentdo XSPSspoi nt

~dilutio A n L)...viabi.lity is determned by measuring the ..

~absor baﬁectgﬁxé#‘ Qfﬁ@g@ﬁ%‘e (%}08%1%8{“"{301?’ ge aﬁwé“@?'ﬁ?‘g‘hﬂ‘gf‘?"é} th Mrs/ PMB, a

conmer ceéahpatitorsiy aibigtihemokdgiaiiwn foaihd RATSE, sabh ﬁs{ﬁ A0B6a z‘ftﬁ,ﬁﬂi&?ﬁinﬁﬂf ve is
ce

cal cul ated as_a percent of wuntreated control I's at hours m nus
backgr ob#itheadigaphiate nUpdes eprian sireenstandes,|there oy b2 sompetitiverhinding es at i ve

: £ ul.| | i hn. t linic,. A t t
o Canc el G e Rl AT BR i AR i g i e Py aking eror
exanpl ecandidatdagdnGEP 1006 in A549 cells, paclitaxel G150 is 4 nM

doxor ubij %i nis 63 nM 5-fluorouracil is 1 M and
{00185] In one embodiment, the candidate agent is labeled. Either the candidate agent,

or the competitor, or both, is added ﬁrSt to KSP for a time sufficient td allow binding, if
present. Incubations may be performed at any temperature which facilitates optimal activity,
typically between 4 and 40°C.
[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 sqfﬁcient. 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 1s 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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~ hydroxyurea is 500 M (data provided by National Cancer Institute,
Devel opnmental Therapeutic Program http://dtp.nci.nih.gov/). Therefore,
conpounds that inhibit cellular proliferation, irrespectivﬁgqﬁp?ﬂm
~concentration denonstrating inhibition, may be useful. 1001761 To enpl oy

t he conpounds of the invention in a nmethod of screening for conpounds that
bind to KSP kinesin, the KSP is bound to a support, and a conpound of the

i ivention is. added.tcg the assay. Alternati velée/ t he conpound of the

i nvent i THMPLIRLIRAY 1Rdicals, ece@ff%'mgeawa brigl oK Shywuh a heghes effinityf Touspbunds
anong ' | ook Yl i de specifjc

a1 Boc scindAUe ogPhIE | PRI besTBY oDffe R A he e EpBHREMEP & gkt ca
|'i br ar i esnpgdpt biddingnmby gdicaetthe caobidagr dgentl adpableiof bRflingdoeK SEI eeni ng
assays iq%r candi dat.e agents that have a low toxicity for human cells. A
wi de” vallldBYl of adhihitiopustesied by seasening for eandidateragens canabld ofdihibitingtibe ed i n

Vitro py | ' J: i . oretic. IJ ity shift
assays, 5(?%%3%32{5?5%9?%# %Q?ﬁ&%}éﬁ’&“ﬁ% S? %‘ﬁgﬁi&o&{r’épt ‘gggg{gsﬂ .85 4bo¥e, and

( phos phdstytinziningranss eeation iethe bjolegichl tabkvity e SPLOME /ih tiiRenfRtRReH AL | on of
t he binding. of the com oung, of k%% Invention to KSP may be done in a
nunber G ?‘gqnﬁs@“ﬁ)@ﬂé fod do ESbdalthaugh this may sethsorsedssary)l andelltedits  or

Cexanpl ep;iook = i A LY € -hDi a i,nding .is

ot o m et B biokREBRERRL Y o B RTELLIC AR LRt BN R Sl 1 or
por t i onscpéenki@Pmithods amd indieisepening ofdeilgr alterhtiig k!l O%le GORBALHE c&fiOr
~exanpl e orrpo:gnd of the invention in which at | east one atom has been

r epl aceYaRIt, of dPrfbe Rissence JBerppRoloy,astivityg distbutise @5 smosayelimitotimd
i det.er m iinde. DL the label is that present on.the solid
Copor: Pl 5 e blg PR i

support. erein is neant that the conpound is either.
. di rect | [p0890] ndi r édtenativelpfdiffedntivl tstreenihg el bakisetto it asgraf@itiaes abl e |
signal, _,e.g.,.radioisotope fluorescent tag, . enzyne, antibodies, particles
“such asthﬁta%ﬁgtt‘? ?‘W’f’?g%@sf’m&%}ﬂtgmtﬂé@@@gﬁd K3% “or specific binding
mol ecul gggoft c. Spegitild ndj Wyl i suc fotin
and stl?gpt 1;]vi di n, %ihg%%n?c’g&;ygﬂglﬁ%uc}? %gét?ﬂse g.bgggerﬁ?‘ ﬁéggsﬁg‘éﬁ' ﬁr?aiﬁfﬁ%mi ng

- menber s3ll ¢drgrol endrpesesrmmtierare perfyared iwal ldasn aiplivhte Yo betairadalsadaiyi t h a
nol ecul e i ch g{r}ﬁvi ﬂ@s for _detectjon,_ in _accordance with known
i

procedut BYCHE T gﬁ‘b%ﬂ?&'\f’é.aﬁfﬂ@p egprefor & imeduticiant jorghe bindingrafdhs y
pr ovi deagenélfl he paitkia. Foldding idQBATH aiieanﬁgl%?m%%%ﬁéﬁéé &no%ﬂépié B2 pf the
I | ed | e t he ki Be“t"2bel ed at

components is | abeled. For exanple, nesin protelns na
‘tyr osi neoypdshateaalandshawmaune sbound, giretullyllalwicdpigentatetermitdde rRoatiamply, Nmor e
than ong, ¢8TRERSMbelBeniploykd t Sthathd Maf'bl Lattin 2Rt faiss b 2oL 1"

determine the amount of bound compound.

[00192] A variety of other reagents méy 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 céll 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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the proteins, for exanple, and a fluorophor for the antimtotic agents. 68
19 SEP 2006 1001801 The conpounds of the invention may als .§§ gﬁ d as
conpetitors to screen for additional drug candi dates. "Can Skt e gent" or
"drug candi date" or granmatical equival ents as used herein describe any
nol ecul e, e.g., protein, oligopeptide, small organic nolecule,

pol ysacchari de, pol ynucl eotide, etc., to be tested for bioactivity. They
my be capable of directly or indirectly altering the cellular

prol i fwillbddpend phéheopurpese of thettecatimgnt.eand ivaﬁ be gscedaipaile by mne skidled i thetaron
sequence, i ncl udi both nucleic.acid sequences.and protein . seguences. In
ot her tiigkiony teghilanes, Asos Kot jriihe i PP BRI g vl IRFAE Endy or
act i Videfivesy, réifté 8EARGNIsRENAE Age, Body Wephe QEAerdTB¥alRE sBE Q! filE ofi t her in the
presence or absence of mcrotubules. 1n the case where protein binding or

act i viadinistregemanabus ofthe fenmudationedivg interaeiian, endthe grecinsicondition requitiagy

known to bind tao that.particular protein .for ex | e ol.ynmer structures
such dLSHRER ARG Eeeicl ey iR e B db otn bt Bfper RN PR T ot ‘
- enbodi &pRliteRfatiof H§ Yifosh Skifled id Me attd Slownel SpéffecBoSithsuMtratofthodall opi nd the
~cellular proliferation protein in its endogenous native state termed herein

?\s " ﬁxErg'muleIsfor tlm;@tmémgnﬂﬂf naoplasticrzrowiai(epically bni;@g?m admimsteatoong, fgent s
fy i bodi e KSP, 81] .Candi -
nﬂ%r ﬁéﬁ%ﬁﬁgaﬁp biedd Sainat nab eprspiar g sy o0t BPER uciflipgdipes :SS
200 antPtD g RlBAN S SRR RS B0 o BLCE R oSl lmofth 101, | Oha
groupssclﬂgg,ﬁgag& }isJaﬁg ir?ftfe%ﬂ%é_rcfﬁz th RO FE AL 108 Burtdck BrdR 0P} 'ﬁﬁir?itffﬁ‘g&i gadearly

0 ilic y nclu

. hydr ogen ndi ng an 1 pop bi ndi ng, and typi cal e at least an
_ am ne, ocaphey veekitocmoz wlmorgh keheduler Anefiebiveydmaymoefn sait, eblenwborysadvatk east

two of the functional chem cal_gro .. The candi date agents_often conprise
cyclici2 iaé‘r%n@rFo;B‘FpoH@@ SFEEWEBI?&%?V gga?tﬁ?’é‘é‘c‘g?&ﬁ B"Pp%ﬂ‘Bﬂé)giﬂP_ efFectivg| yar omat i ¢
ST UCT Wf SneD Rt é&n‘rﬁo‘%ﬂd%??mﬁ’tﬂﬁl £r 0G5 Bvitdaed AaPMmithY as&aﬁembumrw ps.

Candi dat e agents are al so found anong bi onol ecul es 1 ncludi ng pepti des,.
sacchaspptesriaté fdirttzeatment pfithe oghezicondigonspafeime & hegggini mi di nes, derivati ves,

oLt bR SRR o0 LEEL S 001221, Cand it 6 Bgents o
or nat g} a&&gnppﬂqéulaﬁpﬁmwlaﬁd ofHeFBFAMSmMIERASs HE retlcis! ADhspi{cable ' andom
and directed synthesis of a wide variety of organic conpounds and
" bi onol echdtk ipman therapy and veterinary applications. In the preferred embodiment the patient is
a mammal, and in the most preferred embodiment the patient is human.
{00195] | ~ Compounds of the invention having the desired pharmacological activity may
be administered, preferably as a pharmaceutically acceptable composition comprising an
3 pharméceutical 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.%.
100196] 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 top_oisomerase-l
‘inhibitors. When used, other chemothérapeutic 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 ncl udi ng expression of random zed ol i gonucl eotides. Alternatively,

i braries of natural conpounds in the form of bacterial, fﬁgqﬁquﬁlant and
ani mal extracts are avaitlable or readily produced. AdditionalTly, natural

or synthetically produced libraries and conmpounds are readily nodified

t hrough conventi onal chem cal, physical and bi ochem cal nmeans. Known

phar macol ogi cal agents may be subjected to directed or random chem ca

modi fications,,such 69 1"9 SEP . 200 s acylation, alkylation,
est eri f CRAPPRI May br g‘?‘mﬁrﬁ1 mefﬂaﬂ?ﬂtisgwogﬁreﬁfrbﬁgb@a&eﬁ%%d egardlgpravhrysthe
(00183] ceﬁﬁa@ﬁdstajwﬁctﬁﬂiyeﬂmiﬁngteﬁca,sﬁ}fﬁd@%&i&@tﬂ]@&%}}?y conbi ni ng KSP and a

drug candidate in a first sanple. A second sanple conprises a conpound of

t he pr ed@d97} nvent TieradmikiSiatimndf thedomponrdidind ab@postivs éfayie besder f ormed in

ei ther the presenge or absence F01f m crof ubul es. The bi nding of the drug

- candi dat®venHoR gaR pflopsinayaniess of waysyicliding, kit not ligiisd de, orally.di f f er ence in
bi ndi ng - as | nell ofi. a dru ndi dat e
O R S e L S R

- if the ifrapdimgnary, tagmally,uectdby)di diateculalydilh eme istanted, fisr sxa@pledisaep! e

relative to the first s e, the drug candidate is capable of binding to
KSP. [ ogfféfz‘i'ieﬂF RE ¥°Wi‘f@am@m thesempewrd of; GoaPRgition maycbecdiseatlyiapriedgent
to KSP ih§a GRS G §5dy.t hrough the use of conpetitive binding assays. In

t hi s ‘enbodi ment, the ™ conpetitor is a binding noiety known to bind to KSP,

such as [@98ht i boBharpagpetiickedodaga flirmg inchateta@mpohindenNbrm@tLl ordnder certain

ci rcunst ances, tqr%glre ne,%ébge? lc%g\?ﬁtitive i ndi ng as between the candi date

agent aRg*THESHRGRYY A6 spit opysqlpate Hergot,and age e mers plaaresreticaly t he

- candi dategci t. i | : | . 1.s_ | abel ed.
B ther TRAPRAR AL RRAIRL 1 theaR o IRRRASUIED excibRfis ST BB bty BRERlu MRS Co

~ KSP f or fandionto sudtfi¢ oi ehendedhaddlivarybifadirngor médicine @5 € RurietydE UbRARE BitsasnBY be
performid at ?Z%r teng}gratglre whi ch faé;'.| itates optimal activity, typically
bet ween @& 08 T IBEL I CAREHES R fiatifbdepigldory ichag dewralopt i mum

acti Vit optihicBud SdSRriS sufiRisitfi&ethj Clelshi L g kgl tynr oughput

scr eeni ng. Typi cal I 'y bet \/\’/ee%#ﬁpl%hgu%c&ﬁgﬁfkEm}ﬁ&géﬁ!g% dlqéllggh%)h Excess

r eagent Tharngasaaticdl excipignisrsiudsrinsrhshieactveaygredibms, Scegibts aosipmivald thas t hen

added, ARG GHEINR BnfRRRIER SheckiF R E OB H: ekt | O
pharmaceutical excipients may function to improve flow characteristics, product uniformity,
stability, taste, or appearance, to ease handling and administration of dose, for convenience of

_use, or to control bioavailability. While pharmaceutical excipients are commonly described
as being mert or inactive, it is appreciated 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
VPharmaceutical 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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1001871 I n a preferred enbodi nent, the conpetitor is added first, followed
by the candidate agent. D spl acement of the conpetitor is an |nd| cation
the candidate agent is binding to KSP and thus i s capablled 8P Bilfdi ng t o,
and potentially inhibiting, the activity of KSP. In this enbodi nent,

ei t her conmponent can be | abeled. Thus, for exanple, if the corrpetitor IS
| abel ed, the presence of |abel in the wash solution indicates displacenent
by the Alternatively, if the candi date i s | abel ed t he
presentd %FmF’H’éS‘mﬁré‘PtSo?P 94§eﬂ%‘i9f)§36W?ete’?‘?ﬁi?3?5iseE° gﬁ"%’ﬁi WaKsRRiother 00 1881 In an
altern e candidate agent is added first, with
mcuba’?ﬁs%gﬁién?? i ng cm#%l | oned by .the conpetitor. The absence of bi ndi ng
by the[002D1]L 9 SEBuﬁﬁ@ﬁonsfum&tavbmusmﬁmmmtﬁuoamllQgét&ra:lhy]cbrdmse agent is
bound to KSP with, a, higher aff.ini tty Thu if. the candidate agent is

| abel edravRBOYsBEEHEE: 8F“‘Fﬁ@1u|“a’b%‘i> symplecheraieals SReh assYERIsAMIAP BRIIS Of ack of

ti I f bindi
£ o ReptieRhotiss; Whth offPYe LAY CakEd bl faxRtisiY GuRAPHY dicigRah ufl 7 101 N9
capabl guids dré pricpared mdthtvter facinjactioy USP. KSP conpri sing the steps of

conmbi ni ng a_candi date agent with_ KSP, as above, and flpterm ning an
al t er al92921 n t h&ludprssdicemmondy fop intipvenoug §Y) ue are disclpsed g Remitgdothent | t he

“candi d %6‘9 be
necess?rl%e/ %ﬁ??&&,@e{}ﬂ& h‘ﬂﬂ[gﬁ?lg% ﬁ:gévﬁ&ﬁléﬁ%} P@éﬁ.r{aﬁ{%s def i ned

herein. The amahhlc(d,g umdbxtdﬁelaodhraten(\timf"@[e g.;:j's%eiaxﬂn@;e]mt Hedmsannd imateyi vo

screenlng of cells_for alteratlontssln cel distribution, cell

vi abi | il 5S¢t depctpose] i npgmaal spigns so Pﬁémﬁ‘%‘@yf %lg/e?lﬁ?}!%'l) di stribution, or |
- amount  of mg&h%@@b%@ﬁ%ﬁchﬁAﬂﬁ&sgﬁ @nge usﬁghétog%d%aﬁ’@" 7; é%oigo]

Al ternati vel ential screenin entifty’drig
candi dat%er 8.5 Matespicrislelyp t he native KSP, but cannot bind to nodi f| ed KSP.
[ 00191] Positive controls an egative controls may be used in the assays.
Preferably a&l‘!“"&%‘ﬁt"}‘{ﬂﬂdéﬁcg’%e@t’gsarrpl es are performed in at |east

triplicate tQ,ehta R %ﬂ%@té?tl@ﬂb}&[)gmgl of iggpt results. Incubation of all

sanples is for a trme sufficient for the Bindi'ng of the agent to the .
protei n. Foldegtsem ¥, iim diSSact.g. 060% callin DSANElgaH%yr e washed free of

nospect {1 lLt GoUnd BRAGELE andydle amunt of bound. general |y 1 abel ed
rcrgxrfrgguﬁgu Nt &flyirBsetind Shdiui JASHRE. £ 0512DS dekRoseld® 78-0.694 Rgcamount  of bound
lactated R_mgers (Hartmann's) e.g., NaCl 0.6%, KC1 0.03%, CaCl; 0.02%;
lactate 0.3%; |
mannitol] e.g., 5%, optionally in combination with dextrose e.g., 10% or NaCl e.g., 15
or 20%;
mutltiple electrolyte solutions with varying combinations of electrolytes, dextrose,
fructose , invert sugar Ringer's e.g., NaCl 0.86%, KCl 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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[00192] A variety of other reagents may be included in the screening

assays. These include reagents like salts, neutral proteing ﬁ%ﬂmﬁ

al bum n, detergents, etc which may be used to facilitate 2€$§

protei n-protein binding and/or reduce non-specific or background
interactions. Al so reagents that otherw se inprove the efficiency of the
assay, such as protease inhibitors, nuclease inhibitors, anti-mcrobial
agents, ; : ot FE 0 . Of ; : ded in any
o der i PgeaofE ARl noT FRAED K s Bl s P AR AT A 00 108)
Accor di spgcificative arediepoin imtorpotatediey fefreeiaoif eacteindididual plitdtcadort wereel | s. By
"cells" hereipis ant any cell in which mtosis or meiosis can be
-al tered?PeBsﬁemﬁzﬂﬁm A4 Y*nﬁ%%t@l eriegﬂ%aweéam%@mqr@n apthoygh fully .

t her apeyiggal | y effective dose of a conmpound of the invention to a cell
either in cell culture or in a patient. By "therapeutically effective dose"
herein is neant a dose that produces the effects for which it is

adm ni stered. The exact dose 71 1 9 SEP 2006 w Il depend on the purpose of
the treatnment, and will be ascertainable by one skilled in the art wusing
known techniques. As is known in the art, adjustnents for system c versus

| ocali zed delivery, route of adm nistration, age, body weight, general
~health, sex, diet, tinme of adm nistration, nature of the fornulation, drug
interaction, and the precise condition requiring treatnent and its
severity may be necessary, and wll|l be ascertainable with routine
-experinmentation by those skilled in the art. However, an effective anount
of a conpound of Fornmula I for the treatnent of neoplastic growth
" (typically by intravenous adm nistration), for exanple colon or breast
carcinoma, will generally be i'n the range of 0.1 to 100 (including | to
- 100) ng/ n2 of surface area of the recipient per dose on a once a week to
once a month schedule and usually in the range of 2 to 30 ng/n2 of surface
area of the recipient per dose on a once a week to once a nonth schedul e.
An effective amount of a salt, solvate, or solvate of a'salt of a conmpound
of Fornmul.a | nmay be determ ned as a proportion of the effective anount of
t he conpound of Fornula | per se. It is envisaged that simlar dosages
woul d be appropriate for treatnent of the other conditions referred to
herein. 1001941 A "patient" for the purposes of the present invention
i ncl udes both hunmans and other animals, particularly manmmal s, and ot her
organi sns. Thus the nethods are applicable to both hunman therapy and
veterinary applications. In the preferred enbodi nent the patient is
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a manmal, and in the nost preferred enbodi nent the patient is human.
- 100195] Cbnpounds of the invention having the desired pharmnmacol ogi cal
~activity may be adni ni st er.ed, preferably as a pharnaceutlcatgﬁﬁadmﬁptable
conposi tion conprising an pharnaceutlcal excipient, to a patient, as
descri bed herein. Depending upon the manner of introduction, the conpounds
may be formulated in a variety of ways as di scussed bel ow. The
concentration of therapeutically a.%%¥ﬁ?%&npound in the formulation may
vary fromabout 0.1-100 wt.% 1001 € agents may be adm ni stered al one
in conmbination with other treatnents, i.e., radiation, or other

chenDt tic the taxane as ent.s that appear to

act onh@l0 ﬁjubul ?f%é‘ﬁﬂ%ﬁ%golgcﬁﬁ & é'ﬁ%‘?ﬁfl Elek 2‘]‘%\ eBtical SompasydR ase |

i nhi bi t SursSealBeconusngs. Reabeits ﬁé&@ﬁiﬁ&lé@ﬁﬂ%ﬂédtﬁ eﬁgs'd%ﬁs s Do 8%9{;11 %lhgfé%r ed
nmpoun

bef or e, concurrently, or after adm nistration of present
i nvent i BHitichanngi Snsiprsc Filgptionstyeere porfommied msing \Ehﬁtmamfﬂdlyﬁitrmﬁes Dt esinlo

i nventi i ot her chenot herapeutic
agent s. Al 2665 BRI b AR iBRR el Fod v gurigoneis e
adni ni srt:mcedcd vcﬁep@tvamams Mb@h@hﬁﬂ%ﬁ@}t;u&@ﬂ@%tﬁ fg.as well as the
co-admnistered 72 1 9 E P 2006 conpound may be found iI'n the patient's

bl oodstream at the sane tlne regardl ess when the conpounds are actually
adninrq%gg ﬂ j ncluding simul taneously. [00197] The administration of the
conpounds d conposi tions of the present invention can be done in a

vari et ySyafthegiy 8f Conpoudid®g, but not limted to, orally, “subcutaneously,

i ntravenously, intranasally, transdermally, intraperitoneally,

intramuscul arly, intrapul nonary, vaginally, rectally, or intraocularly. In
sonme instances, for-exanpley in the treatnent of wounds and inflammation,

t he conpound or conpositionfimy be directly applied as a solution or

spray. [001981 Phar maceutdita~"dogagy fornms include a conpound of fornula I

or a phargrateutically accept%bl ¢ salt or soI and one or nore
@ wh i N the BLE N~ pharas i cal :

exci pi éff's ar e Gdcondary &Eﬂﬁ?g nts whi ch function to enalj

phar maceu exci pi-ents

t he deliverqy of a drug or e in a variety of ddsage f 5 (e.g.:

oral fornms such as tablets, sul es, and liquids; topical fornms such as
dermal, opthalmc, and otic torns suppositories; injectables; respiratory

fornms and the like). -
i ®
s any .
o NHBOC

AICi; {neat), (D-BOC-Valine) | O
- - Cl 0
140 deg, 30 min O HBTU, TEA, CH,Cl, '
~40% ¢ OH 75% ©
4 o 5 NHBOC

K2CO3(2.0eq), TFA:H,0

DMF, 140 deg, 30 min
10%
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- Pharmaceutical excipients include inert or inactive ingredients, synergists
or chemcals that substantively contribute to the nedicinal effects of the
active ingredient. For exanple, pharmaceutical excipients gsggqﬁﬁion to
i mprove flow characteristics, product uniformty, stability

appearance, to ease handling and adm nistration of dose, for conveni ence of
use, or to control bioavailability. Wile pharnaceutical excipients are
comonl y desc |bﬁd as being inert or inactive, it is appreciated in the

art that ¢h Hls a_rel ationship betwehe properties of the
phar maceut | caIN ex ents and the dosggesforns containing them J00%S
Phar maceut i cgl ent's suitable fol use as me@smyiers or

di luents are well
known in the art and nay be useiff a var| et yrrade, frocnul at | : e.g.,
- Rem ngt oﬁ"S‘“‘Pﬁr’Tm‘C‘e“UTT‘CaI Sci eSSy ' SN i
Mack Publ Na@PRgBEGeRiny  (1990); Rem ng;_|
Phar macy, 20th Edition, A R Gennaro gi tor, Lippincott W BUIR _
W | kins (2000); Handbook of PharmaceLf?' @F<Excipients, 3rd Ed&tA4 oy H.
Ki bbe, Editor, Anerican Phar maceut i cal{ Adsoci ation, and Pharnaceuti cal
Press (2000); and Handbook "bf Pharngceptical Additives, conpiled By M chael
and Irene Ash, Gower (1995), each ofywhich is incorporated herein by
reference for all purposes. 100200¥ Oral solid dosage forns such as
tablets will typically conprise one or nore pharmaceutical excipients,

whi ch may for exanple help inpart satisfactory processing and conpression
char act e®i st i 35}’,heoyl-mﬂpionid@cidcﬂdq:hlommhenglmwabI e physical characteristics

The SCI ence a%id Pr ac i ce

to th t. S har I b | ected f
a1 uont s{U0BPor o TAPRRHOE of 7shisortemobBos £y Mok Sc bR GBS,
I
ol ubi | .'I"Wﬁ‘??éf‘%‘%@‘?%’??ﬂé?%%“%83@%‘”@%5“‘9%5. R ACH mhe guod

~adni ni stmﬁnSanmutdsl Agmnéﬁ ahhl;otes;mlimaamn thixtura wes ooiehtrated & vicu6. Théteuk! e
sol utiong of si Fm ca@_ %Fch a%rtsugars am ng acids or _electrolytes,
ahi oh_ cau v e aiean 5 BeRancal O A MQHPL was shasiovils d N-NRGHEGOU Such
f1 uids

e, %@Bﬁﬁ@@wu&m Vﬁwrgir@én Eﬂﬁ&td g@'ﬁoﬁi%@ﬁﬁﬁng g Mblﬂg%h e&ggl £ o

comonly for 1ntravenous use a e dISC
and Pr ac&lhcaageif(l@hdlequﬂﬂab rined)t Thé ducrnrvms iconkehitatpd mvaﬂe;dl] 78 @dlth d1ipdtivide:

Gexct r o5y I il Bpich et 553 Bihonb Ry Biber potialitil’ sl i ne sol uti on (" NSS'):

e.g. 5% al cohol ); '
b) 1-(4-Chloro-2-hydroxy-phenyl}-3-phenyl-propan-1-one
[00206] AlCl (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 cooi to RT. The resulting solid was dissolved in
CH,Cl, (100 mL) and slowly quenched with 1 N HCI (200 mL). This mixture was dil.uted
with EtOAc (600 mL) and the layers were separated. The organic layer was washed with
brine (100 mL), dried (MgSOy), 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.

" ¢) 2-tert-Butoxycarbonylamino-3-methyl-butyric acid 5-chloro-2-(3-phenyl-propionyl)-
phenyl ester | : |

[00207] A solution of phénol 4 (23.18g,89.1 mmoi), BOC-D-Valine (5, 21.29 g, 98.05
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synthetic amno acid such as Am nosyn, FreAm ne, Travasol, e.g., 3.5 or 7,
- 8.5, 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% dextran 7q;— gﬂ’ g&s
e.g., 6%or in D5/We.g., 6% dextrose (glucose, D5/W e.qg., Zq -5
dextrose and sodiumchloride e.g., 5-20%dextrose and 0.22-0.9% NaCl ;

| actated Ringer's (Hartmann's) e.g., NaC 0.6% KC 0.03% CaCl2 0.02%

| actat e Gmdh KEERULIOS &, 07y PPASDALL Yod RuSTRSIIA (MS b SR ooc
varyi ng maintbiimai athSC cﬁcfar fehm«k r Theyfe@SiondBixtur@es dilutddUSKID EED AL T¥E L) 4aar

Ri nger's e.qg. 86% KCI._0.03% Cad 2 0.033% sodi um bicarbonate
e.g., 5%!«1%16@“0% &@mrétrsqi a@ue@ugNm@l@ac 190 mL) and tyine£990 mEYWhenorpanic &vere. g.:

Ly RO 0 P BRS04 THE 8L D B ey,

fol | owl r@l&ﬁﬁﬁmo@&tﬁgﬁm (100%heRartes] $0/1 HOGEES: e Alch£0: maﬁzﬁ{es‘ﬁtOK%L 8g.1t he

above-described invention, as well as to set forth t best nodes

cont enpllgxaeesO A 2Pi] hvganqsbﬁtoms L& énempsEt&A@fto y:labl INTerB87%hof biasias
under st Q4 &hﬁ these exanples in no way serve to limt the true scope of
~this invention, but rather are presented for illustrative purposes. Al 74

- 1'9 SEP 2006 pubI i cations, including but not limted to patents and patent
applications, cited in_this specification are herein incorporated by
referenc® as §irCBeyl-Auhigrerdaxopdibichomenanylvemeethyd ool }-cabhmicaavid tert-

I ndi vi d"@t}lyes{e dicated to be incorporated by reference herein as though
fully set”for h 75 |1 9SEP1006

[00208] A mixture of ester 6 (35.55 g, 79.17 mmol), KyCO3 (21.8 g, 158.4 mmol), and
'DMF (264 mL) was placed into a 140°C oil bath. After 30 mins, the reaction mixfuré wés
quenched with H,0 (300 mL) and extracted with Et,0 (3 x 200 mL). The organic layer was
- washed with brine (100 mL), dried (MgSQ,), filtered, and concentrated. The Vrcsulting residue

was purified by flash column chromatography (10:1 hexanes:EtOAc) to yield 3.5 g (10.2%)
of 7.

€) 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
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 i)rine {25 mL). The

organic layer was dried (MgSQ,), filtered, and concentrated to provide a colorless oil, which

was used without further puriﬁéation.

1) N-{2-[1-(3-Benzyl-7-chloro-4-oxo-4H-chromen-2-yl)-2-methyl-propylamino]-1,1-
dimethyl-ethyl}-4-methyl-benzamide |
[00210] Chromenm}e 8.(72 mg, 0.22 mmol), aldehyde 9 (65 mg, 0.32 mmol), Na(OAc)
3BH (184 mg, 0.87 munol), 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: l hexanes:EtQAc) to YIC]d 80 mg (70%) of

10 as a white solid.
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EXAMPLES [ 00204] Al l anhydrous sol vents were purchased from Al drich

Chemi cal Conpany in SureSeal (r) containers. Reagents were afigedPa608
aqueous extractions performed with single or nmultichannel pipettors.
Filtrations were perfornmed using What man/ Pol yfiltronics 24 well, 10 nL
filtration bl ocks. Evaporation of volatile materials fromthe array was
performed with a Labconco Vortex-Evaporator or by sweeping wwth a 4 x 6
ni-trogen mani fol d. Exanple 1 Synthesis of Conpounds O oOHCI / I 0 d Q'
a'O1TEA CH2CG2 3 -100%\ O HO 5 OAICI3 (neat), 0 (D-BOC-Vvali e) OC
a\ o g140 cﬁe@pngﬁ-?mhhorblmlw—m'nEﬁ;netﬂyiBmpZtoiyd-@%ﬁhydrohianzol-{l - NNy

K2C03(2. Ceq), .0 TFA: 0 DM, 140 deg, 30 mn / --~/ 10wa VVoad o
7 NHBOCPERbchrogiep @EP 2006 o 9 POCI3. i | Phlve, 110 C
-[00211] Chromenone 16 (80 mg, 0.15 mmol), POCl;3 (0.1 mL, 1.1 mmol), and PhMe Q1

mL) were heated to 110°C. After 3.5h, an additional portion of PCCi; (0.1 mL, 1.1 mmol)
was added. After 1h, the re;action mixture was diluted with EtOAc (20 mL) and washed with
1 N NaOH (10 mL) and brine (10 mL). The orgé.nic layer was dried (MgSQy), filtered, and
concentrated. The reéulting'residt_le was purified by flash column chromatography (20:1 |
CHC]3:MeOI{) to yield 50 mg (65%) of 11 as a white solid.

‘Example 2
- Synthesis of Compounds

OH '
C~nHBOC
12

Na(OAc);BH, CHzclz

p-MePhCOCI, DIEA,
CH,Cly

TFA:H,0

OgN_~_ NHBOC

14

a) Preparation of {3-[1-(3-Benzyl-7-chloro-4-ox0-4H-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(QAc) 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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Na(QAc)38H, CH2C12 C1 0 G OHH /-\ NL 10 11 a) 3-Phenyl- Fropl oni ¢ acid
- 3-chl oro-phenyl ester 100205] To a solution of 3-chl orophenol CSEP 2819. 1 g,
0.3 nol), triethylamne (TEA, 85 nl), and CH2Cl2 (500 nL) at 23C was added
hydr oci nnanoyl chloride (2, 31 m, 0.3 nol) over 5 mnutes. After 30

m nutes, the reaction m xture was concentrated in vacuo. The crude slurry
was then dissolved in 10:1 hexanes: Et OAc (300 nmL.) and washed with 1 N NaOH

100 i 1 Th d d SHA d
{1 ter i RS nF b Skaic el B SIS £ Hired i comesnstdingBy . “The
el uent ﬂ&@titlﬁ@?&ﬁﬂiervﬁés%ﬂlrﬁ”@d 8§ h@sh%oﬁﬁnﬂcfﬁamﬁtoéﬂabMSllyhexméé B A 3.1 Whi ch was
used vmthout a further a rification.

1- (4- Chir JaRyielrh g(la’x/p}réd;xlaspwmpmmﬂ-one [ 00206] AIC13 (52 g,
0. 39 m_)l) was added slowy over 15 mnutes to ester 3 (78 g, 0.3 nol) at
140C. After an additional 15 minutes gas evolution ceased and the reaction

t - ‘
e R e i o ki o

1 N HCI(4¢metbyibgnzoyhiiasing hxropyd} -varbardiclagideseirt- butyld:stcEt OAc (600 nL) and the
or T oa” (WBEE °P7 b BRalyhos ot Setne HTLa £ 36 he0 Sawtbpmytsdsiamesol vea |
20: 1 heppsags 1 BLERS, 208091 %ﬁmﬂﬂﬁk@%ggmﬁugnoﬁm | Hiofle @hEAs 95! (100%

hexanes: 20°1 heXanes: C rinse The s conc
provi demalol;)L iAffaerid/S by themeaotion mintire Iwasﬂdated) sithfBtOAclfy0d i3 And€ ahsHBa with

chr omat o nes 0:1 nes: Et OAc; 30:1 '
hexanesS égq‘%(‘? h‘?gfggﬁ’eé é%cﬁ) a’l‘@‘%’éﬂh“ g’i Dhe grgangmlayertwas daieda whi te
~solid. t

5-chl oro- %%‘geféﬁeéﬁ*‘y aﬂglrégngffeg%%é)l f’!‘ﬂgﬁ%ﬁ&dﬁ?&{?ﬁe ‘F#dg’b%dﬁgsf%f u%c?‘on ‘of ~phenol
4 (23. 18yom@0gdaphy(i:] heB@es:BrOkd)itogield 1.43% (R9%) of BBadbcoldilest iISFP 2006

mmol ), HBTU (40.57 g, 107.nmol), TEA (37 nmL, 265 mmol), and CH2Cl 2 (155 nl)
were nmaintained at 23C for 5 hours. The reaction m xture was diluted with

brine (100 ney e S Aa o PO A R R i Aty ™™
concentyl}xﬁenbﬁl.ml‘t&omd}éi-methﬂ -begzdmide was purified by flash | '
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 (MgS0,), filtered, and concentrz;ted to provide a white solid which

was deemed >95% pure by '"HNMR and LCMS analysis.

[00215] - Using prdcedures analogous to those set forth above in Example 2, the

following compourid was prepared.

Structure LRMS (MH) m/z

471.2
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col um chr omat ogr aphy (100% hexanes; 50:1 hexanes: Et OAc; 40.11.

- hexanes: Et OAc; 30:1 hexanes: Et OAc; 20:1 hexanes: Et OAc; 10:1 hekBAWE : et QAc)
to yield 35.7 g (87% of 6 as a yellow oil. d)

[t-(3-Benzyl - 7- chl or o- 4- oxo- 4H chr onen- 2-yl ) - 2- et hyl - propyl ) - carbamc acid
tert- butyl ester [002081 A m xture of ester '6 (35.55 g, 79.17 mol),
K2C03 (21.8 g, 158.4 mmol ), and DWW (264 nlL) was placed into a 140C oil
bath. AfgEgimpfe 3ains, the reaction mxture was quenched with H2O (300 ni)
and extracted with Et20 (3 x 200 nL). The organic |layer was washed with
brine (18nthesis oficompoundsSO4), filtered, and concentrated. The resulting
residue was purified by flash colum chronmat ography (10:1 hexanes: Et OAc)
toyield 3.5 g (10.2% of7. e)

2-( 1- Am no- 2- net hyl - propyl ) - 3- benzyl - 7- chl or o- chr onen- 4- one [ 002091
Chronenone 7 (1.8 g, 4. 18;_l mmol ) and TFA: H20 (97.5:2.5, 30 nlL) was

mai nt ai ned at 23C for | K" The react i®H TFxt ure was mmoncentrated. The

resi due was di ssol vedd C (10@%% was wikh I N NaCH (25 nl)
and brine (25 nL). The o ol bc Iayéri" s dried (MgS4), filtered, and ,
concentrated to provide a colorless oil, which was MdedCwit hout further
purification. f) 5BOC-D-Valine -

- Ne{2-[1-(3-Benzyl - 7-chl or 0o- 4- oxo- 4H chr onen- 2-yl ) - 2- ik hyl - propyl am no] -1, 1
- dinethyl-ethyl } -4-methyl-benzam de [002101 Chronmenone 8(72 ng, 0.22
mol ), al dehyde 9 (65 ng, Q.32 nmol), Na(OQAc) 3BH (184 ng, 0.87 mmol), and
CH2CI 2 (1 nlL) was nmi nt ai rf at 23C for 3 h. The reaction m xture was
diluted with Et OAc (20 mL)~afid washed with I N NaCH (5 nL) and bri

Lnl). The pr@agigubsyer was firied (G (B.Sfeiq)l. 7 &F efhc and concentr g The
resul ti ng—+esi-due—was purifijed hytlash col'umm ‘chrqmat ogr aphy
hexanes: Et OAc) to yiel d 38 g (7009 of 10 as a white solid. 9 SEP
2006 g) .
3-Benzyl - 7-chl or 0- 2- [ 1- (4, NWFP¥Net hyl Zpet oty - 4, 5- di hydrd -yl)-2

-nmet hyl - propyl]-chr orren-"Z—one [ 002 romenone 10 (86l ny,

)
POC13" (0.1 nl, 1.1 mml), and PhMe“(1 gLf were heated to 11a€. AMNHEOG. 5h,
~an additi.onal portion of POC13 (0.1 nL, 1.1 mmol) '

K2CO3, 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, 36.37 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 (MgSO0,), 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 tui-nings (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 mmot) 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 sotution of the valine

&1 -



was added. After |h, the reaction mxture was diluted with EtOAc (20 nli)
~and washed with 1 N NaCH (10 nL) and brine (10 nL). The orga,[néjg I%er was
dried (MgS4), filtered, and concentrated. The resulting res' &P il
~purified by flash colum chromatography (20:1 CHCI 3: MeOH) to yield 50 ng
(65% of 11 as a white solid. Exanple 2 Synthesis of Conpounds O OHC, -~
NHBOCC 12 C \ O Na(QAc)3BH, CH2Cl2 C \ ONH2 13 HN, _,-,,NHBOC 8 i

p- Mc Ph@nglazolpl Elite te@perat@eid@s 2ndnitbrelifbd iki2@alhe @hdtletdr ahd Oved it zINWBQGo14 0

_( 3: BQ nlél’zzifﬁeglﬁ_s‘é@? EF r ?eﬁgﬁﬁypﬁq%%ﬁw& ﬁgﬂ;i,lgtgil_ngql yt_(kﬁ",%ﬂOﬁMhour. The reaction mixture

| &g ' ' - hut ar . 1 8

20 T e O o BN PG o) Mg AR Wit REORE G AERT o0
ng, 3. Pyersovgre sepriat@Haw! the Odgabicihyerwes wanhedt witnkitheB0 230, fTae pl?gﬁhic laydre

reaction mi.xtur s dilyted with Et 20 nL) and washed with | NaOH (5
m) 79 Hrigd dlaasiiy §?te‘§ﬁnﬂl‘g‘rqoﬁ%eﬂf@tﬁfhe( rFﬁéﬁ@ﬁ) waidue wag purifiediy Hashed (

( MySHA kolufd Q) T It g - esi ified by-
{'5h Coin SiBpRetogApty CREFRAENEIEOASN hEIRBORD el CLV R o8 o™ ™
yi el d 480 LRM§ (8H-BMiOCB) mé& 206\i. scous oi |l . b) Preparation of

{8-[[I-(3-Benzyl -7-chl oro-4- 0x0- 4H- chr omen- 2-yi ) - 2- et hyl - propyi ] -
 (4-net hyl - benzoyl ) - am no] - propyl }-carbamc acid tert-butyl ester

[00218] LHMDS (1.M in THF, 9.53 mL, 3.3 equiv) was added slowly via syringe to a

— 78°C solution of ketone 17 (882 mg, 2.89 mmol). After thé addition was complete the
resulting l'ight'o'ra_mge solution was maintained at — 78°C for 40 mins. Neat 4-chloro-2-
ﬂuorobenzoyl chloride (18, 460 plL., 2.89 mmol ) (assumed d_ensity to be 1.20 g/mL) was
added dropwise via syringe. The reaction solution turned to an orange color and was
maintained for 40 mins. The reaction solution vw}as qﬁenched with saturated aqueous NH,CI
(20 m'L), and diluted with EtOAc (50 mL). The layers were separated and the organic layer
was washed with brine (30 mL). The organic fayer was dried (MgSOy), filtered, and
concentrated. The resulting residue was purified by flash column chromatography (1 0:1
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,CO; (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 (MgS0y), filtered, and
concentrated. The resuiting 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.
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[00213] To a solution of chronmenone 13 (1.3 g, 2.6 mvl), :

- diisoproylethylamne (DIEA 1.8 nl), and CH2Cl2 (7.5 nl) af 924E Z\%s added
p-toluoyl chloride (0.7 nmL, 5.22 wmmol). After 2.5 h, the reaction m xture
was diluted with - EtOAc (100 nL) and washed with saturated aqueous NaHCO3
(2 x 20 nL) and brine (20 nL). The organic layer was dried (MSH),
filtered, and concentrated. The resulting residue was purified by flash

col um chrorrat ography (3:1 hexanes:EtOAc) to yield 1.43 g (89% of 14 as a

col orl ess l eV —Prepatat-i-on—of I\L_[Q A no- nrnn\ll\-I\Lfl

OUII- } II\z'JUlIUlI.IU
- (3-ben2yl - 7- dhT™or o- 4- oxo- 4H chRomen- 2- SterCOChemIStW (R/S) :
yl)-2- nej Ny -pgrgpyt | -4-met nyi—= nzamde 100214 ronmenorre—HE—(1+43-g 2. 32
mol ) jand TFAH20 (97.5:2.5, 30 ntL) was nmmai nté{f ed at 23C for Ih. Th
react i@l m xt yr-EH@MedREEptsipt ed. The residuelwns dissolved in Et OAC| (100
nL) an with | N NaQH (25 ) and brinel(25 ml). The organic |pyer
was drjel (MySAN(GHDrer ed, a{n!dtin(bentrat ed tallprow de a white solid

. VVh| Ch | LENVE-aRed 5 S rnn'M 51 lJcl ng
procedures anal %8@55% t hose Téif’iﬂ_ﬁﬁ;‘\{:ﬁjiabove |§/iExarrpI e the foll SM ng

conpound] was |or1qm(r6 |%3Struct Ur 2 B RE A V) M T [ 34712 T u4 0N =7=\H2
X

D

. 'MeO 80i1_9._SFH anple 3 Synthesis of compounds OCDl, THF, IM DO
“r.t., PGl NHBOQ MEMGEL)S BOC- D-Maldlmyl 16 PhCH2ECR2MgBr 1. LHMDS (3. 3 eq),
THE, - &f ' | HoN(CH,)s- p-toluoyl S |
Cl -CH,CMe;N=C(p-tol)- R
Tc “CH,CMe;N=C(p-tol)- 7 S
F H H REZ
F F,N(CH;)s- p-toluoyl 3
F HN(CH,)s- 'MeOCH,C(0)- 13n
F -CH>CMe;N=C(p-tol)- 3/1
Example 4

Alternative Methods for Preparation of Compounds




Oi # ONHBCC./ I G A I 17 O Cd \18 F 19F NHBOC | \ K2C03, DM O i

r t. 30 mns Cl O 20 NHBOC (00216] Carbonyl diini dazol e (9.1%Sg? 186. 37
mmol ) was added slowy to ar.t. solution of BOC-DValine (5, 12.25 g,
56.37 mml) and THF (185 nlL). Afer 1 h, the solution was A washed with 50%
aqueuous Nad (200 nL), followed by brine (2 x 200 nmL). The organic | ayer
was dried (MgSO™4), filtered, and concentrated to provide a white solid,

whi ch was used wi thout further purification. (00217] (2-Bro hyl ) benzene
(2.51 nlQH1§. 38 MOHPCORRTRESI um t yogiags (477 ng, 19.62 .and THF
(20 mLp=sere heat edca§260C for 1 hourp then al IRMEgCHBgBOOl tofr.t. A

0-5C. The
syringe to

sol ution 16 (2.0 g, 9.19 miorl) (20 mty—was—coot ed
sol ution d¥8%fe phé@w(oﬁﬁ)gnesi um chhgsd de was &fmgn added |vi

the 0-5 |-t i.on of tl aline 81 1 9 SEP 2006 i mi dazol &
t enpera u?g'#/aashggmni topgg%by i nt ernal Zther noneter and was not mdogwed to
exceed. 15C. The reaction m xture was mai ntained at 0-5C fori7l hour. The
reaction m xture was quenched with saturated aqueous NH4C1(20 ni), and
diluted wt t OAc (100 nL). The |layers were separated and the organic

| ayer was d with hri nemp80r=H_)zscThe organic | was dried (MgSO™4),
filtered, a concentratied. The resulting residug W purified by flash ,
col utm chropat ography (10:1 hexgnes: Et OAc; 5; exapes: EtOAc) to yield 1.15

g (41% of LRV (MHt BuQCOjll m z 206. 1. |7 " LHVDS (1.Min THF, 9.53

m, 3.3 s added sl j viR syri nge ®oay- 3C sol ution of ketone
17 (882 ny qesk mol ) . éf B e ®ddi tion was corrphg‘bgcthe '
: 17 2. K,CO3, DMF | 20
91% (2 steps)
[00221]} Ethylchloroformate (11.0 mL, 1 15 mmol) was added over 1 minute to a 0-5°C

solution of BOC-D-Valine (5, 25.0 g, 115 mmol), triethylamiﬁc (16.0 mL, 115 mmol), and
THF (145 mL) under N;. The internal temperature of the reaction solution rose to9°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,O bath was
rcmdved 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 (MgSO,), 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,0 bath. After IV.S hour, the Grighard reaction was complete and the solution
had cooled to 23°C. A solution of 21 (18.0 g, 82.7 mmol) and Et;O (200 mL) was added via

cannula to the 20°C solution of the phenethylmagnesium bromide. The temperature was
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resulting |ight orange sol utlon was maintained at - 78C for 40 m ns. Neat
4-chl oro-2- fluorobenzoyl chloride (18, 460 L, 2.89 mmol )1gg§i$@{med density
to be 1.20 g/nL) was added dropwi se via syringe. The reaction solution
turned to an orange color and was naintained for 40 mns. The.reaction
solution was quenched with saturated aqueous NH4ClI (20 nlL), and diluted
with EtOQAc (50 nL). The layers were separated and the organic |ayer was
‘was hadomitdred byunéer(l@@hqmpmetth@%wymt alloveagdde eveesd $30°€H ThwyB@dtjon fi | tered,

o oS A S Rt et e et e el 42 GROCE Vil
-( VH- gz@ngﬁ-ﬁ ‘%&hl Af@e@qm iB"{C 'f'ﬂexltehb'u%n Hixthi ds ghe n&wd%ty%dﬂﬁllﬂto 1KRCO3 (420

and DVF (12 nL) was naintained at r. for "30 m ns. The
yeI | CH 00tmbh Fhe layére wemaspayated edbitic wigahic i@ermswéﬂ'lemﬂ_\)v;thémde G0t ed with

i £ BER AbelopeaniedayE s e @p@icﬁﬁe"‘l%eiéjﬂe?n” oElsd ¢ b ses i ERaBEed. and
conceyp d B3 $lakiesdtivhh BRrokRR] Y51 Redahds: E@At?{tg ’\%ﬁ%ﬂ" NHg.q r%{gﬁbi ).0f,

- chromat ogr ap y (10:1 hexanes: Et to yield 20

1002207, LRMSYMEI-HBuCApmizZf6Us t o those descri bed above in Exanpl es 2 and
.3, the conpounds shown bel ow were prepared. O Ph R, / RNR 82 1 9 SEP
2006 R7 R Stereochem stry (R'S) C HH3/1 C -CH2CWe2N=C(p-tol)- 3/1

R'
S L B L R R s
- CH2 cwag Naiﬁ(ip;idiwl)b aveR~3 GlinutSHACMahghHC4 p- 7B'lﬂ$olutﬁm of ketone 17 (8 T4 g,

: 28.62 mmol) and THF (100 mL). The reaction solution temperature was monitored by an
internal thermometer, and addition of the base was dqne at a rate sufficient to prevent the
temperature ﬁom exceeding ~54°C. After the addition was compiete the resulting solution
was maintained at —78°C for 30 mins. Neat 4-chloro-2-fluorobenzoyl chloride (1'8, 458 mlL.,
28.62 mmol ) (assumed density to be 1.20 g/mL) was added drop-wise over ~1 minute via

' syringe (temperature rose from —78°C to -59°C). The reaction solution was maintained at —
78°C for 30 mins. The reaction solution was quenched with 1 N HCI (1 OOlmL). The layers
were separated and the organic layer was washed with brine (100 mL). The organic layer was
dried (MgSQOs), filtered, émd concentrated, The resulting residue was used without further

purification.

[00224] A mixture of the above crude product, K;COs (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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FHH3/1 F HNCH2)3- p-toluoyl 3/1 F H2N( CH2) 3- NEOCJ—lZCf‘(Oi%D ﬁéﬁl F
- CH2CMVe2N=C(p-tol )- 3/1 Exanple 4 Alternative Mthods for Fr e a I on of
Conpounds 83 19 SEP 2006 OH i. EtOCOCI, TEA, ~O, 0 CH2C 2 PhCH2CH2MBBr O
NHBoc it HCI HNMe(Owe) 53% NHBoc p 5 BOC-D-Valine -100% 21 NHBoc 17 p 1. L
LHVDS, THF, -78Cii. 0 OOelzzll C1 G O NHBoc C1' 18 NHBoc 17 2. '
- K2C03, DMF 20 91% (2 steps) [00221] Ethylchloroformate (11.0 e, 115 nmol)

was added over 1 minute to a 0-5C solution of BOC-D-Valin , 25.0 g, 115
mmol ), triethylamne (16.0 nm., 115 nmol), and THF (145 i) der N2. The

I nt er ngd. Lenperatu f nfehe reaction solution rose to 9C. After 15 mins, a
m xture I met h%&%ﬁexy#am’ ydr ochl okHMis, THE37886 g, 133 1),

triet hy?anyne (32.0 y, 230 mol ), 1 and THE (II0 nl) was ver 5

“m nutes. TN@Boci nternal tenperatur NBBse to &GS conpl et ippe Of

addition, ;4he ice/H20 bath was remeved and th agtion solution

mai ntai ned at 23C for 1 hour. The reaction solution was thed®®®HE:nt r at ed.
‘The crude residue was dissolved in EtOAc (200 m%%and washed w tckgq 1N
, _ . on

‘ O TFA
' 56%
/@f“a cl : ci

2.K,C0, DMF  67%  2o(mpure) | 26 (pure)

1.i LHMDS, THF,-78C
i

[00225] Methylmagnesium chloride (82.5 mL, 3.0 M in THF, 247 mmol) was added
over 5 mins to a 0-5°C séiutioh 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 thf_: reactioh
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 (MgSOy), filtered, and coﬁcentrated to provide 125 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. Afier 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,0 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 {(MgS0.,),
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HCl (200 nL) and brine (100 nlL). The organic |layer was dried %g/g@gfl) \
filtered, and concentrated to provide 30 g (--100% of 21189 | orl ess
oil, which was used without further purification. [002221

(2- Bronoet hyl ) benzene (38.0 nL, 273 mol ), magnesiumturnings (7.0 g, 289
nol ), and Et20 (500 nL) were mxed in a 1L round-bottom fl ask equi pped

Wi th ‘-iil{&éd,ﬂﬁdc Wm‘exg?ﬁ&gﬂ“’@“ mg%cﬁd After -10 mins the -

reaction m’xture begins to erm an ere %% ure was al | owed

to pragr@ssographsf (10 hekdres:EX0Le) o lyiehi 1.6 8 060°%)0f 24i InSpdBioh ¥ 2@y bat h.

After 1.5 hour, the Grignard reaction was conplete and the solution had

cool edNMR 3ealed the 24 wasonbi~88% pure, byt go figtheypurifisptiomwes Pef@nied00 nl) was
added . I C solution of the phenethyl magnesi um bromni de.
The tmsa{wre}ﬁmtg?séghm?%qSEP 2006 2 nonitored by internal ‘thernoneter
and was not allowed to exceed -30C. The reaction m xture tenperature was

. honitored by an internal thernoneter and regulated (20-30C) with an

i ce/ HAO0RAAh. Af Lathium bisGimetglsilylemide 4HMDS, kM in EHFR28 duabch eqhyy)
I, N, HCl . (300, ni).o.fhe, | ted th ic

- Payer NetstiBt el i PR T s Rluioh Aot 4 AL Jmaal and oK iy sor)

. Fi 1t er@0.meNehe p8scoh kauish tekiperat®s Wab iddité:8d b?ﬂt?}nééefﬁllag tgé%ﬁ%ﬂg%% Q)épf I ash

col unm' chr omat ogr aphy (10:1 hexanes: Et OAc) to yie 17.
LRVE (additicBuofaleg base woglone atoerogiffidiento mreviit dife temperatuyé Siciny kjcaedidg  LHVDS,

1.0 Mjq.T 4. 33 ' dded .s| owl _3 ' ia .
syri ngBEoRRer ool 1 sfHgletd e B3R SFikriSn S tafitained, AT e e I (100
Cnil). kg Né‘a’%qti;lﬂﬁr&@ﬂdb}o%‘?io?m&ﬁdé{rlﬁ, VP miIP 6 hAh &0 (tgéefs@g?c} &eﬂéﬁ% 3!

~thernmoneter, and addition of he base was done at a ra Icilent to
pr everhe L@ g/mlchyes added drapmase via spagei Jhe BaGionsolutionttiveed ddiah beangeas

o St OB b NSy S gl 1% el
densi tML?_qthere Wed/ ﬁiaérafé@%n&dﬁﬁﬁ%a{)ﬂﬁ@l%xé%ﬁﬁ AR with BiAC (S0 LR TRYT | nge

(tenperature rose from-78C to -59 e reaction solution was mnal ntained
at - 7@gafiotaygowas Aged (MeSQQaftitdred and condentratedh The vesnitingdesidub whas NsédCl  ( 100

m.). The, | ayers parated and the organic | ayer was washed with brine
(100 ﬁﬁpo@ﬁg{lbqrd)\ﬁ:ﬁgatfo%er was dried (MgS04), filtered, and concentrated.

The resulting residue was used w thout further
[00228] A mixure of the above crude product, K,COs (1.43 g, 10.34 mmol) and DMF
(43 mL) was maintained at 23°C for 1 hour. The reaction mixture was quenched by addition
of EtO (100 mL) and brine (200 mL). The Jayers were separated and the organic layer was
washed with brine (2 x 200 mL). The organic layer was dried (MgSO4), filtered, and
concentrated. The resulting residue absorbed ontorsilica 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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purification. 1002241 A m xture of the above crude product ,: 4 75 g,
© 34.34 mmol) and DMF (100 nL) was maintai ned at 23C for 30'h9§%
reaction m xture was quenched by addition of Et20 (200 nL) and brlne (200
m.). The layers were separated and the organic |ayer was washed with brine
(2 x 200 nL). The organic |layer was dried (MgSO4), filtered, and
concentrated. The resulting residue absorbed onto silica gel (CH2d 2) and
was purified by flash colum chromatography (10:1 hexanes: EtQAc) to yield
- 11.5 4 or 2 steps) of 20 as a white solid. LRV (MH nh 442.1.
Exanp 5 1 9 SEP 2006 { CN"ON MMC . THE O i. LHMDS, THF, 78C O
NHBoc NHBoc it 6r | CN O NHBoc 21 22.23 24 (inmpure) 60% CN 1. 1
LHVDS. THF. -78C 1ii. TFA CN 40, OC 56k C OC F 18 NHBoc NH2 2. K2Q03,
DM 67% 25 (inpure) 26 (pure) 1002251 Met hyl magnesi um chloride (82.5 ni,

3.0 Mi HF, 247 mmol) was added o 5 mns to a 0-5C sol ywion of 21
(17.95 9.0 nml) and_THE (200 nmL der an N2 atnospher# he reaction
m xture nperd_t_iﬂ SnHE: Fni t or ed i nt eg @l oper momet o and addi tion
of the i gnar d; was do(pe at ar icie vep e tenper at ure
from _ ‘ rt1h
. O cl F ‘ F )
S NHBoe ,QiL F  NHBoc 60% NHBoc
17 27 86% 2 % :
[00230] Lithium bis(trimethylsilyl)amide (LHMDS, 1.0 M in THF, 23.5 mL, 3.3 equiv)

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 chioride (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 (MgSO0,), filtered,
and conccntmted. The resu!t.ing residue was purified by flash column chrdmatography (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), K2CO; (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,0 (56 mL). The layers were separated and the organic layer was
washed with brine (2 x 50 mL). The organic layer was dried (MgSOy), filtered, and
concentrated. The resuiting 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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exceedi ng 19C. Upon conpl ete addition the cooling bath was renoved and the
reaction mixture was maintained at 23C for 2 hours. The reagtfppiifri xture
was then quenched with I N HO (100 nL). The | ayers were separated and the
organi c | ayer was washed with brine (100 nL). The organic |ayer was dried
(MgS™M), filtlered, and concentrated to provide 12.5 g (84% of 22 as a
white solid (>95% pure by "H NVR), which was used w thout further
purification. 100226] LHVMDS (128 nL, 1.0 Min THF) was added via syringe
over 3 minutes to a - 78C soluti-on of ketone 22 (12.5 g, 58.1 nmol) and THE
(200 nL). The reaction solution tenperature was nonitored by an internal
thernoneter, and addition of the base was done at a rate sufficient to
prevent tgie™jenperature, eedi ng -58C. After m nutes, a solution
toI unitrﬂtjg%'@‘g,g%-sg@] 63.9 mol ) - HE (50 nl) was added

of a-bront : 3
m-78 to -i0C}. The cooling bath was

over 30 sdqconds (te

gs. The reac sql ut}j on was quenched with
( . . rg'separaNe 31d Yy organi c | ayer was
washed wit et ne (100 gg) Fhe o*Qani c | ayer was drjgde (MJSH), 86 1 9 SEP
2006 filtered, and c%q(e(ﬁgr d. The resulting residue was purified by
flash col umh chromat ogra ? :1 hexanes: EtQAc3t to yield 11.6 g (60% of
24. Inspection of the ' H N\d% (2estepe) ed t hat 24 was only -80% pure, but no
further purification was perforned. LRMS (MHtBuOCCO mz 231.1. [00227]
Lithiumbis(trinethylsilyl)amde (LHVDS, 1.0 Mn THF, 28.4 nL, 3.3 equivV)
was ad oWy Ve (F]&g,g ; : S in FRIEO 2 . g, 8.6
mmol ) 39@2 ]F (4%5@{1)%?’6;& e ‘?ﬁe]gcszﬁ%ar@ggﬁjtl on’? er"gi'? at ur’gg\/\ﬁg’ %f)ﬁlgélo‘ged by
an i nt ewsseddded siovdywiesyringst a -aZRMCt sohnionfof kitend HE@.3as 1dBE maviol paridit €
sufficient to prevent the tenperature from exgeeding - 48C. After the
addi t | RARASS BT B T2t SoBUD (SRFratyI v PURPTISEcc it oot ifemgal themmomadter.or 30

mns. t, | F1Re Radshikar i al. . | )
(s sunsi aanien, e Base WS YRRE Al A AFprighee k efipfiarud fonl T 1)
r eact i cexcealing +30fC. diftee thetaddition eaargmpletothe resalting solstiom waisahsiadidedr at30

mns. The reaction sol Lfti.Oﬂ \ga 20 nl). The layers

were sepafdeed) BHps Ahielonaf; 6"55' P‘gg’g;}f‘%ggb‘ivﬁé%m é%!l"’gﬁi‘?gobs i3%emie 8.6 ol ype

01 92N CorldigF (YRL)elsUdaédMUBINY via bl Riinperiishe FRERA 196 86 505, g L1 N9
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 (MgSOy), filtered, and
concentrated. The resulting residue was used without further puriﬁcati.on.
[00233]) A mixture of the above crude product, K2CO5 (2.40 g, 17.17 mmol) and DMF
(70 mL) was maintained at 23°C of 1 hour. The reaction mixture was quenchéd_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 (MgSOs), filtered, and
cqncentrated. The resulting reéidue 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
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Wi thout further purification. [00228] A m xture of the abol 8 S&P Jeié pr oduct,
K2C3 (1.43 g, 10.34 mmmol) and DM (43 nl) was naintained at 23C for 1
hour. The reaction m xture was quenched by addition of Et20 (100 nL) and
brine (200 nm.). The layers were separated and the organic |ayer was washed
with brine (2 x 200 nL). The organic |ayer was dried (MgSQ), filtered, and
concentrated. The resulting residue absorbed onto-silica gel (CH2Cl 2) and
was purified by ash colum chromat ography (5:1 es: Et OAc) to yield

2.7 g (67%for eps) of 25. Inspection of the ' R reveal ed that 25
was only -80%p syperfornmed. LRMS (IMN)

4 but no f@g@g r rification @a

ink 467.1. 1G0229]L Chr omenon %f . /1 g, 5. p] ) Jand TFA: H20 (97.5: 2.5,
25 L) we maiat ai ned at 23CTor_ L h. The r ture was

concentr

si due was 128 €0l ved j A
And "brine (25 rdgy, The “Organi
filtered, dentrated. The resulting resi gs ypurified by flash

col um O a (1:1 hexanes: Et CAc; 1:2 Rexan ;dét—QAC; 1:4 ‘
hexanes: Et¥#c) tBfyVeld 1.20 g (56% of 26. LRVS ( Nz 367.1. 87 1 9 SEP
2006 Exanple 6 I\ I\ I\ i. LHVMDS, THF, -78C D O K2C3. DM ii. OO0/
w/ ctl1\ 13/ C FDF O NHBoc ~J\|I F NHBoc % NHBOC F F 68% 28 29

17 27 [002301 Lithiumbis(trinmethylsilyl)amde (LHVDS, 1.0 Min THF, 23.5
m., 3.3 equiv) was added slowy via syringe to a - 78C solution of ketone
17 (2. k294 7- 14 7:FRioto-Ghifdmehine 3206 mtg, 0. hamoblaedsidnsobelini0sM sediyam at ur e

was nonhitored by an internal thernoneter, and - of
methoxide in methanol (10 mL) and heated to 70°C. The temperature was maintained at 70°C

»xl) and washed with
was dried (MgSOH4),

for 12 hours and then cooled to room temperature. The solvent was removed under reduced
pressure. To the rcmaining residue was added EtOAc (20 fnL) 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;SO4).
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

[0(;235]' Compound 29 (608 mg, 1.43 mmol) was dissolved into a solution of 0.5 M sodium
methoxide in methanoi (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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addition of the base was done at a rate sufficient to prevent the
tenperature fromexceeding - 50C. After the addition was corid) BEfelphe
resulting solution was maintained at -78C for 30 mns. Neat

2, 4-di fl uorobenzoyl chloride (27, 1.05 nL, 8.57 mmol) was added dropw se

vi a syringe. The reaction solution turned to an orange col or and was

mai ntai ned for 30 mns. The reaction solution was quenched with I N HO (20

th brine

(20" LS By H0s POBRE ShRn 0 cheficd Badfiefery QDS U S et
The r esfirtevapgratios of selventssthp lindl ¢leurbiy34f(l5&)smg,é‘a'f/u31m drind onder 9gruaphy (110: 1
hexanes: Et OAc) to yield 2.16 g (68% of 28. Inspection of the 1H NWR

reveal ed that 28 was only -85% pure, but no further purification was
) perform?gmp{ @311 A mxture of 28 (2.16 g, 4.9 mmol ), K2C03 (812 ng, 5.86
mmol ), and DMF (24 nL) was maintained at 23C for 1 hour. The reaction
m xture was quenched with brine (50 nL), and diluted with Et20 (50 ni).
. The layers were separated and the organic |ayer was washed with brine (2 x
50 nmL). The org | ayer was dried (MgSO4), filteretdixand concentrated.
The resulting r§ e was purified by flash colum Jmat ography (10:1
Ink 426. 2. Exanple 7
NHBoc NC a F 30

88 1 9 SER 20086 L. i. LHVBS—HHF— 78C W

NHBoc @ K203, DVE 31 BYF,15€. & eps) 1001

bi s(trweib é aqi de (LHVMDS, . 1.0 M 'A‘Ilyl 7 3~3 equiv) was added
slowy via syringe to a - 78C SB| t|on of keto s 17 ( .37 g, 14.31 mol )
and - THE e reaction solution tenps

¢ @ { nonitored by an
internal t -~ and addition of the base=was feHe—at a rate =~
sufficient to prevent the tenperature from exceeding -50C. After the
addi ti on was cogﬁl ete the resulting solution was ndntained at - 78C for 30

rains. A solutioff of 4-cyano-2-fluorobenzoyl chloride (30, 1.38 ni, 8.6
mol ) '

 Pd(PPhs)s,

morpholine,
MeCN

81%

[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 mmoi). The resuiting 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 agueous phase Was extracted
with EtOAc (3 X 15 mL). The organic phases were combined, washed with wafer(z x 30
mL) and brine (2 x 30 mL), dried (Na;SO) 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(PPh3)4 (S mg, 10%_); The
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and THF (5 nlL) was added rapidly via syringe (tenperature nasgpfagm-78 to
-50C). The reaction solution turned to a dark red col or and was nai nt ai ned
for 30 mns. The reaction solution was quenched with I N HO (20 nmL). The
| ayers were separated and the organic |ayer was washed with brine (20 nl).
The organic |ayer was dried (MgSO4), filtered, and concentrated. The

resulting residue was used without further purification. 1002331 A m xture

of the ah g@ts%gsa P«%?Q{Eﬁ% fo tés%ng%a. cofd naztemhér r%asc@gf &0 M) was

mai nt ai e e reaction mx ure was quenc y addi ti on

of Et Z@ne(ré’xﬁﬁinmg reﬂnhie bvas pﬁ'zfﬁeﬂﬂﬁ' fidsh cofhie dhavtaatgraptiyCusifg sfepvad eRitidnt he
organlc Ia rine (2.x 200 nL The organic |la er mas

dried é@M qufér@di DQNHMe@éHd@ providecdd mgné 36 asan @ffwghsrc@mhdlﬁ&

purlflci?_ug sym chromat ography (10:1 hexanes: Et OAc) to vyi eI d 4.95
g (80% gé@ %of 31. LRVMS (MH) miz 433.2. Exanple 8 89 1 9 SEP 2006

O McOH, NaOwe 12 h 70C MO O OF N94% N N 33 H 32 100234)

7- Fl uor o- Chr onenone 32 (96 nmg, 0.19 mol ) was dissolved in 0.5 M sodi um

met hoxi de in nethanol (10 nL) and heated to 70C. The tenperature was

mai nt aihed elt ng for 12 hours and then cooled to roomtenperature. The
sol ven é ved under reduced pressure. To the renaining residue was

added ft raﬁl%ﬂ S1L3-Beng1wadhtsrol22f2- Melhy1-10@.-p-tAVES, sw@rﬁﬁnﬁm&ﬁ% d the

aqueous phase was extracted with addltlonal Et OAC X organic
phases pmp\jl]-cbme&-ﬂmshed with brine (25 n) and dried (Na2804)

R A R ST i ey y@?“ﬂgf '< 04%
of - 33 - aftibnié Ml terr-tUut'-’yl 84a&. 3.
[00238] To a solution of 2-(1-amino-2-methyl-propyl)-3-benzyl-7-chloro-chromen-4-
one (6.0 g, 18 mmol) and (3-oxoethyl)carbamic acid tert-butyl ester (3.6 g, 23 rhmo!) in
methylene chloride (150 mL) was added sodium triacetoxyborohydride (7.4 g, 35 mmol).
The reaction mixture was stirred at room temperature for 16 hours, at which time it was
diluted with 1 N sodium hydroxide (150 mL) and stirred vigorously for 2 hdurs. The organic
layer was washgd with 1 N sodium hydroxide (100 mL) and brine (100 mL), dried over
magnesium sulfate, and concentrated. The residue was purified by flash chromatography

{ - (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-oxo-4H-chromen-2-yl)-2-methyl-

| propylamino]-ethyl}-carbamic acid rerr-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 tirhe- 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.

c) N-{2-[1-(3-Benzyl-7-chloro-4-oxo-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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Example 9 ~ 1~ 1 0 0 NaOW/MeOH /I I ~I I F O O\ O NHBoc Nﬁ§§§ ﬁﬁ 29
1002351 Conmpound 29 (608 ng, 1.43 mmol) was dissolved into a F& on of
0.5 M sodium nethoxide in nethanol (40 nmL). The m xture was heated to
reflux for 3 hours (or until LC-MS indicated no starting material left).
Then the sol vent was evaporated. The residue was dissolved in

di chl oronet hane (200 nlL) and water (200 nL) was added, in which pH of the

m xed sol uti,o S P,4200 adi . i n
sol uti %ﬁ?’%’h@gb‘%ﬁ'ggﬁge H%F(glgr{ﬁ'é%gg/er S ]@?29%}&9% 1[%5220 | U?}? @ﬂ?‘?ﬁ"e: Af t er
evapor afdiRfeflichietive (108, mL)\0ad ddded a st uTe-18H:y( Sridey1. P21 mmol)diri ed
under vacuum Exanple 10 / OAtylOH NaH O/ f I DW, 45C, 12 h'\ F O
91% Al Inydtiyléde chborigde (3mbPhB)escaction wagwraptiaingdyas, 0 “CHion2 Hous, apwhichitime| 36

it was dituted with ether (250 mL). The resultant solution was washed with 1 N hydrogen

chloride (2 x 200 mL), saturated sodium bicarbonate (200 mL) and brine (150 mL), dried

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-chioro-2-[2-methyl-1-(2-p-tolyl-4,5-dihydro-imidazol- 1 -y1)-propyl]-chromen-
4-one I

[00241] A. mixture of N-{2-[]-(3-benzyl~7-chloro-4—oxo—4H»chromen-Z-yl)-z-niethyl-
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, 3,7

and/or 4, the following compounds were prepared:

R, R;

M+HJ*
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—10602361 To a solution of 32 (56 ng, 0.11 mmol) in DVF (5 my)gwemi@slded NaH
(5 mg of 60%dispersion in mneral oil, 0.15 nmol). The resulting solution
was stirred at 45C for 5 nmins., then allyl alcohol was added (10 L, 0.15
mmol ) via pipette. The resulting solution was stirred at 45C for 12 hours
and then cooled to roomtenperature. EtOQAc (50 nL) and water (15 nL) were
added and the | ayers were separated. The aqueous phase was extracted wth
Et OAc[ (37X 15 nLg‘Mzbqqprqam C phases Were conbi ned, WasShedfw thn watrer{2 x
30 ) end brine (2 x 30im), dried (NaZ$p4dn@gnd concentraled gpger
reduced pressure t&Hs- eI d{ 35 as an anorphous solid, which pas used w | hout

f ur t her—purificat-eor—{-54—Hg- 91%.—|=RIVS—HA=1)—M—Z—535,-O—LO-J.231;L_IQ_a~ oom
t enpey at yr.e sol u@TMﬁocﬁh'SE (54 ngy, 0.10 and MeCN (5 mi) \g/rilg addgd
mor phpl i (44 L, %ﬁo mmogl ), followed by }F’Ph3)4(5 mg, 0% he 9 1 9
SEP 206 res{lting Solutilon was stirred for 5 minutes and {hen

fl ashf col@m ¢hromat ography usi ng st epBilsé-Me-#hi on  (20: 1 MsGB, 10t 1
DCMI\/EO—I) to provi &1 ng of 36 as an of f-white solid (81 LRVE (VH)

mz 4P Y Lorf aratton—of—3=Benzyt=—r—chtoro=2-t21rethyt=—+-—(
p-tol yl - 5 d| éﬁ‘é l:Haz -1-yl)- prggyrﬁkergp onen- 4-one a) 545
{2-T1}F(3- enzw-?a:m r o- 4-oxo 4H- chr ok %; 2- met hyl - pr ¢pyl am no] - ¢t hyl
}- cafbamc adid 'rPr'r-hutVI ester. 100238] To a solutijion of
2- (I - hni no- 2- et ByMeQrBipyli |) - 3- benzyl - 7- chI oro-chronen-4- on¢ (6.0 g, 18
nol ) | andF ( 3- dxoet hyl ) carblani ¢ acid tert4MaEh ester (3.6 g,| 234%%I1) in.
met hyl ene chl gri de%‘;‘io m}) was added sodi um triacet oxyborohydride (7.4 g,
35 mpT ) Thg T eaekOph.MXTUr€ Was Stirred at room tenperafgure 1or 16
hours| atpfpwhigh tine it was diluted w3th4iMAPhodi um hydr oxilde (si50 ni) and
stirred vi gorcusly@ldw 2 h10urs The organic layer was washgd with 1 N

H izl A LA00 ol H 100 uod) P~ A = | 1
SOdI U“ Ty o \.II\: UC \+LVYUITL ) arma UI : ne T T 90 TTET ur: Cu C‘vlcr LB gn—es: Um

sul fate, and concentrated. The residue was purified by flash chromatography
(0->50% et hyl acetate/ hexanes) to give 5.7 g (67% of the title conpound.
MS(ES+) mle 485 [ M+H*

Example 12

concentrated dndgtMeodRiced pressure. The remaining residuejiwas purified by
9

Preparation of 2-{(R)-1-(4-Aminomethyl-2-p-tolyl-imidazol-1-yl)-2-methyl-propyl}-3-

benzyl-7-chloro-chromen-4-one

a) 2-{(R)-1-(3-Phthal imido-»2’oxo-propylamino)-Z-methyl-bropyl]—B-benzyl—‘ie-chloro- ‘
chromen-4-one _ A

{00243) To 2—((R)—Ié:hino-Z-mcthyl-propy])-?;-benzyl-?-chloro-ghromen—4-one (05¢g,
1.5 me]) and K2CO3 (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 li, concentrated under vacuum, taken ujJ in EtOAc, washed

“with water, brine, dried {(NapyS04) 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-ox0-propylamino)-2-methyl-propyi}-3-benzyl-7-

chloro-chromen-4-one (0.88 g, 1.5 mMol) in CH>Cly (10 mL) was added Eth (023 mL, 1.6
| mMol) and toluoyl chloride (0.21 mL, 1.6 mMol). The reaction was stirfed atRT for 18 h,

94




b)
2-[ 142- Am no- et hyl am no) - 2- et hyl - propyl ] - 3- benzyl - 7- chl or ol 8 REBAMA- 4- one
'[00239] A solution of

{2-11-(3- benzyl 7-chl or-e- 4- oxo- 4H chronen- 2-yi ) - 2- et hyl -

propyl amMf¥et hyl } - carbanmic acid tert-butyl ester (5.7 g, 12 mol) in 4:1
nmet hyl ene chI oride/trifluoroacetic acid (250 nL) was naintained at room

s i SOy B8 e MONGR, Rl w05 B IR RS o pBBS I

Car DONGh Pl A8 drypel mhbﬁﬁm@@ﬁ&@maa%%gﬁsﬁm &lm 1Q$8fsy, Bgnesi um

sul f ate, anaz@l(t:oncentrat ed. The residue S used w t hout
~fat herEt(DAchbmie)(ﬁollowgd by trituration with pet. ether fi ltratlon and drymg under vacuum
N-{2-[1-(3-Benzyl - 7-chl or 0- 4- oxo- 4H chr onen- 2-yl ) - 2- met hyl - propyl am no] - eth
"yl '} - 4- gt thy kit ecaapavdd (.80 24WYe) ks aavidssobd: NIB () S)suleudsit an(Mf+ H)*. '
2-[1-(2-am no-et hyl am no) - 2-net hyl -propyl]-3- 92 1 9 SEP 2006

. benzyl -7-chl oro-chronen-4-one (4.1 g, | | rrm)l) and triethylamne (2.2 ni,
17 mmo 110y 3- 8RRyt L 169 -dxbOGirdFhon- 165 ] °.8 tol uyl
chl ori de ({}[}Rglg )& |nr met hyl enenchl orlde ?2-%02%] ?le ?iegctlon was

mai nt anm&ﬁzait—4—9hﬁetlvl} Iﬂlﬂ’!ﬁdum@; at which ti rre i L was di ljut ed wt EI et hgr
250 nL T 1 ' 2
{ 200 24500, ur af 04 LT N B eRHITREE T S8 e promdieBi s T L) dr i e

over E’B‘eﬁ%gf L ALRor AR R PRI BBE Y, 1. TRAMEIS ShENE % 13% gby flash

chroma *60% et hyl acet at e/ exanes) to gi of the

t3' e SHm L §ivB0 ””‘% \-adfel ‘?@ ngﬁhlﬁ]ﬁ? ﬂ%egdgﬂaon Qas stirred and heated to reflux (155 ©C oil

p-'t ol yipath) 5‘01@1 Hnd E:Gelbcmwlﬂahd dorgkentravedomder vatho D dhe rémaifihg R6iddd Wad M xture
of N-{2-[] - (3 benzyl - 7- chl or.0- 4- ox0- 4H- chronen- 2-y 2- met

propy! dakencip-isERGAC washed yith H@ﬁ% é’ﬁP%lé‘“@Q (ME§O4B“59WW%¥FG dﬁﬁﬁ?}hor us

hl d 100 | t. 85 Cf
gxﬁgurg‘;ﬂtﬁ%éﬁ*f’%%pg%’ %"F"‘?@%ﬁ B'f‘s’ “iagf'gzgo‘(/"%?f %}%356?‘?‘32 centrat eg'r
and t hgfestdUdth RIOS RO bet. ok m@e&ioq%na@ d@yva ﬁﬁé rope. The

resi due was diluted w ethyl acetate and vva saturat ed

sodi um bi car qkn@“}g V.

sul f at &° mpgﬁgg@g%ggh%p&tgg)mﬁg%dﬁesul an@?&?ﬁu@%gﬁguﬁ | ed ash '
chr onat 0 h I | [ [ 4 of .
he g Cogp%g;ﬁgﬁ/rwgd? 15‘?&&13—810@}&15@1") 19 (4 P 1l ¥ 89l Jgs(éill"é |
2 H), 7.36 (dd, 1 H), 7.32 (d,) =8.0 Hz, 2 H), 7.14 (m, 3 H), 6.74 (d,] = 1.5 Hz, | H), 6.72

(s, 1 H), 5.04 (4,1 =8.8 Hz, 1 H),4.94 (5,2 H), 4.01 (d, J = 15.5 Hz, 1 H), 2.63 (m, I-H),

2.46 (s, 3 H), 244 (d, ] =155 Hz, 1 H),0.95 (d, ] = 6.6 Hz, 3 H), 0.29 (4, J = 6.7 Hz, 3 H);
MS (ES) m/e 642.0 (M + H)*. i

(

) 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-oxo-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 mMot). The reaction was stirred at
RT for 72 h, ﬁliered through a pad of C¢lite® to remove the insoluble precipitate, rinsed with
EtOH and evaporated to dryness. Purification by flash chromatographf on silica gel [5 - 10%.
(5% NH4OH in MeOH)/CH,Cl3] gave the title compound (364 mg, 91%) as a white solid |

foam: TH NMR (400 MHz, CDCl3) & 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 = 1.7 Hz, 1 H), 6.69 (5, 1 H), 5.00 (d, 1 =10.9 Hz, 1
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[ MMH t 1002421 Fol | owi ng procedures anal ogous to those set forth herein in
Exanples 1, 3, and/or 4, the follow ng conpounds were prepaf'gggpgigge, R? O
N GI R-R- R/ [MtH+ 93 1 9 SEP 2006 3-Me0-Ph CN 3, 4-pi peronyl 536

CH2 3-MeO-Ph- O 4-Me-Ph 515 CHZ 3-MeO-Ph- C 3-F-4-Me-Ph 533 CHz

3-MeO Ph- CI CHZ 3, 4-pi peronyl 545 3-MeO Ph- F 4-Me-Ph 499 CH2 3- MeO Ph-
F 3-F-4-Me-Ph 517 CH2 Exanple 12 Preparation of

2-1

( RypyLa (A @m 2omes g 1 2np5.9:00dy b Hm. 987811y, 2l Br oty b:6x @y i, 3-
249 (s,3 H), 2.48 (d, 1= 15,5 Hz, 1 H), 0.93 (d, } = 6.6 Hz, 3 H), 030 (4, ] = 6.7 Hz, 3 H);
MS (ES) m/e 512.2 (M + Hy*.

00247} Following procedures analogous to those set forth above, the following

compounds were prepared:

H,N
Rs R; Ry [M+H)*
, Ph-CHa- 4-Me-Ph 510
F Ph-CHa- 3-F-4-Me-Ph 528
N Ph-CHy- 3F-4-Me-Ph 535
a_ Ph-CHy 3-F-4-Mec-Ph 544
a 32MeO-Ph-Chy- 4-MoPh 556
Ci "~ 3:MeO-Ph-CHy- 3-F-4-Me-Ph ~ 574
CN Ph-CHa- 4-Me-Ph | 517
Cl 3-CN-Ph-CH;- 4-Me-Ph 551
< - 3-CN-Ph-CHy- 3-F-4-Me-Ph 569
F 3-MeO-Ph-CHy 4-Me-Ph 540
CN 3-MeO-Ph-CHy- | 4-Me-Ph 7547
CN T 3.CNPh-CHy- 3-F-4-Me-Ph 560
F 3-MeO-Ph-CHy- 3-F-4-Me-Ph ' 588
F 3-CN-Ph-CHz- 3-F-4-Me-Ph 553
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benzyl - 7- chl or o- chr onen- 4- one a)

2-[(R) -]-(3-Phthal i m do- 2- oxo- propyl am no) - 2- net hyl - propyl ] - 139)811“228057 chlo
ro- chromen-4-one [00243] To

2-((R) - 1-am no- 2- et hyl - propyl ) - 3- benzyl - 7- chl or ohr onen-4-one (0.5 g, 1.5
mvbl ) and K2C03 (0.21 g, 1.5 mwbl) in DMF (10 nL) was added N-(3-brono-2-
oxopropyl)-phthalimde (0A5 g, 1.5 nmwl) (Nair et al.; J. Og. Chem; 40;
1975; If‘bmplelize reacti on was sti rred at RT for 3 h, concentrated under

vacuum_taken up in was with water, brine, dried (Na2SO4) and
evapor Xxeparation of N—Hel(BHt(%rHseﬁﬂowdorm@so@ﬂ dibydo-clmen-dhiedv sol i d: NS

(ES) 23 -

2-{(R) - Téﬁﬁﬂ% TQ%IJ ﬂ’g"'ﬁﬁ ﬁ fmdazg” %ﬁ%‘yﬁr%cﬁﬁ“}‘&ﬁ] noj - 2- met hyl - propyl }-3-b
.enzyl -7- chl oro-chronen-4-one [00244] To

“2-[( R) -] - (3-phthal i m do- 2- oxo- propyl am no) - 2- net hyl - propyl ] - 3- benzyl - 7-

chl oro-chronen-4-one (0.88 g, 1.5 mwbl) in CH2CI 2 (10 nL) was added Et 3N

L e

vacuum pdnaieciidrb thidnieficd-oneAeh g, W'3B|?nMoN1ﬁ| ﬁ% L) Wab GeaédmpPt) and
h c togr

evaporated to dryness. Purification by flas aphy on silica gel

(:5- 15% stinifgyriaun@y ulo0.BdwiMolbynd m:%@ K63 bD,0.6¥ iMdDet Afiét Siffing i RTTRET ON
and dryi ng under vacuum gave the title corrpound (0.89 g, 90% as a white

solid: Wﬂﬁdﬁ@}lctiﬂre%ﬁdmﬁer(ﬂdtcd urjier V.a):mhin{ The fdh)ining res;duc was triturated with

-(3- Benzyl 7-chl oro- 4- )-2- meth_yl-prop ]-2-p -toI}yI-l H

i m dazoflilg- P.Qﬁ%q‘nﬁthﬁr fgﬁ? ng W?B ‘{"é@TZ’A?S‘_’L““F(BO give the title compound (163m

2-{(R) -1-[ N-tol uoyl - ht hal i 'm do- 2- oxo- pr opyl ) am no] - 2- net hyl -

pr opyI }8 nbmyhﬁ?se JEI)NMR«GH@MHL&BCWB%I d, 1=8.0nli) ) HandsNd ke (5. 13

The reaction was stirred and heat ed

190 refl bﬁ }(Zlégib@-"éi (F“: Gtﬁ)b Fr)]71(‘Br_3 ﬁ)Bg B4 (ol &, €31 @) 12 Emd ik 669G, under

vacuum il i dne e i S ter,
brine, drﬁ!rj 6?@§04§@'9 Wﬂb%?‘gfz ?@ gr4 §Ezed§g I%t gﬁﬁw’ma?:gcbknﬁ%j? ash

chr omat .66 &anhy FN2 .S I(s, )y 248 (& 0% 5.0M2, hananed (3, 6/H)p0ss (ByJ =tg.d Hul 3t i on
with (1:2) Et20/ pet. ether, filtration and drgu ng under vacuum gave the

title HmmeeoﬁBHZgam:Mﬁ(ES)aﬂem«tmﬂ{) H NVR (400 MHz, CDC13) 8
8.11 (d, J = 8.6 Hz,

(- Example 14

o] O

' SOCkL
0 == o
NC F _ NG XTE

1 . 2
SOCl, - -
cl
al F
4

[00249] A mixture of 4—cyano-2—ﬂuombenzoic 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 te.ﬂﬁx in a 90°C oil bath for 30 mins. The reflux
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7.89 (2d, 2 H), 7.73 (2d, 2 H), 7.53 (d, J = 1.8 Hz,

7.39 (d, J =80 H, 2H, 7.36 (dd, 1 H, 7.32 (

14 (m 3K, 6.74 (43 = L5 K, 1 H, 672 (s 1H),
| 'H), 4.94 (s, 2 H, 4.01 (d, J = 15.5 Hz, 1 H), 2.63

). 46(s, 3 H).2.44 (d,J= 15.5 Hz, | H) 0.95 (d J=6.6Hz, 3 H)

Tz, 3 H); MBS (ES) me 642.0 (M+ H)+

ER) - contiéisE A9 FEHIBE vtPs ngci] oh ﬂl%a?azﬁﬂl thé‘e)}/c!egs thio¥sf QbriBL 9By bibareden2Y! -

(

hy

| oro- chronen-4-one [ 0024
R) ﬂer(a?.hehemydm por mheorbbah mmpeaatﬁ-edwmdma@h k& DENEC 3o Yaditithte

] 2p|t2L | -1 Him dazol -4-yl net hyl }-phthalimde (0.50 g, 0.78
bl ) |<ﬁ %PP After ?50 the graglien veperl 225 geolsd Hob3 Grand placed 1pderreded mvol ) .
Th ) d
D ¥ Skl (192 AL THE il el LA LU PR ISR i Shee
evapor afoed0 idmdéey msesnoﬁwhy Excesiremiinig thichyNcIBRQTBEIRACARIDL Milse WasCa gel

[5 - 10% (5% NHAOH in I\/t:q*jf)!/CHZCI 2] gave the title corrpound (364 ng, 91 %
as a vmf—%c%ﬂrdile 2365#nd pla highoragpem (SE2TRr).8The fesciion véssel viast Hz, |

: d | J =
Dy L Cehpbgea Ytk & cfbabajsifpridhunen it cotiShuich, M. The Veplellvas ihdsgind o Hf
4. 07 (d137~9€ﬂ1]1>51k53h’dﬂlelprbﬂmt Sead distitled ﬂoxH)the %a&@o;(%@zt EH): 10%°C @L@g s, 2 H
265 2. 49 3 H), 2.48 (d, - 6.
: 1

(m

HTorrb&gn geoling eefhsﬂilp@ solpdifipd, Prmd(nES)aSrd‘&hmhﬁ I@Mlaselti)+ 100247
FoI I ovm n{){agcgdtér]gs anal ogous to those set forth above, the foll ow ng
compoundE WerE pfepared: ORI R? ONr N H2N R7 R RO 1M+H)+ F Ph- CH2-
4- Me- Ph 510 F Ph-CHzZ- 3-F-4-Me-Ph 528

r—rl—|0|—|

6

[00250] A mixture of 4-chloro-2-fluorobenzoic acid (3, 25 g), DMF (0.1 mL), and
thionyl - chloride (50 mL)ina 250 mL. round-bottom flask equipped with a reflux condenser
under N, atmosphere was heated to reflux in 2 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 températurc was increased to 120°C to facilitate
‘distillation. After 2 hours, the reaction vessel was cooled to 23°C énd placed under reduced
préssm-e (~25 Torr). The reaction vessel was then heated to 90°C for 20 mins, then to 120°C
for 9'0. minutes t0 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
. 0 N OH 0 TPAP, 4-Methyl 0
. Hal ol i |
. - . NX/OH_ Morpholine N-Oxide NXﬁo
Y ISEA._ CHl H - CHCly _ H
0 mins, . R 1Hr 0\_0
2
1 89 % 57 % 3
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CN Ph-CHz- 3-F-4-Me-Ph 535 d Ph-CH2- 3-F-4-Me-Ph 544 O ?IQ/SFE%) E’@ CHr

4- Me-Ph 556 O 3- MO Ph-CH2- 3-F-4-Me-Ph 574 CN Ph-CH2- 4 Hol
3-CN-Ph-CHr 4-Me-Ph 551 d 3-CN-Ph-CH2- 3-F-4-Me-Ph 569 F 3- MO Ph- CH2-
4-Me-Ph 540 CN 3- MO Ph-CH2- 4-Me-Ph 547 CN 3-CN-Ph-CHr 3-F-4-Me-Ph 560
F 3- MO Ph-CH2- 3-F-4-Me-Ph 588 F 3-CN-Ph-CHr 3-F-4-Me-Ph 553 96 1 9 SEP
2006 Exanple 13 Preparation of

N-{l-1(R)-143-Benzyl - 7- chl or o- 4- oxo- 3, 4 di hydr o- chronen-2-yl) - 2-

met hyl - propyl ] -2-p-tolyl -1 Himdazol-4-ylmethyl}-acetam de [002481 To

2- [ (R]002314- ami nmmloﬂ%mayl -Iiéng, dazmhﬁllwls ?d@ﬁ%ahqlhnmlqﬁ@ra]mam—

e A 580 0k el off 35, L G Gyl v s

. ATter Shbidt ol tel%_ﬁelfaﬁfm The rtea&tﬁ')ﬁ s&l%ﬁSﬁ chﬁ@&t&%&"ﬁi&? fl§trﬁﬁlxuh‘:§ df{d ppeuum

The renaifing residue was triturated wth (1:1) Et20/pet. ether, filtered
and drreadtingosiduawasdital whﬁtﬁme(%lml)awmbwmm beENEG0 m%’has a white

| iO's' Frorgapieayer e il (eSS Bllarsa, i Corcefrited gkl g 'ﬂwﬂ S Fuky 7y
7 43 (“Z‘c’i&'e ‘lﬁ)"ﬁ}“@‘i % mg()&"dsj’@fi @@?ﬁﬁ,&m ﬂ"rﬁb,‘ég‘%'?agz( mI K H) | 205(12?’5 ! 3H)Hj ,
2. 48 (j@0282)= 15. 5" &ﬂprobylmmoﬂlmop(rmthe&aﬁ)('I'PAPQ&aldg, 18 mrﬁoB vwig addedH), 0.34
(Y porgorZ-Mng toa SOlution o2 (86 & 363 mmol), CHHCE (13 ml, 25 mn ) emenyi- O 50¢" 2
morpholme N-oxide (6.4 g, 54.5 mmol), and molecular sieves, 4A activated powder (18g, |
500mg/mmol) at 0°C under N,. The reaction was allowed to warm to r.t. after 15 minutes.

After 1 hour the reaction was complete (TLC) and was filtered through silca, eluted with

EtOAc (100 mL), and the filtrate was concentrated. This yielded 7 g of off-white solid (3).

The material was rccrystallizcd: EtOAc (30 mL), MeOH (10 mL), and Hexanes (1 mL) were

added portion wise with heating and sonication. This was brought to a boil after which

hexane (100 mL) was added while cooling. Crystals inunediateiy 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
i M ,.></°H ' 1 X/OH TPAP, 4-Methyl T o
_ OH__ 7 : N Morpholine N-Oxide NN
o EDC,HOBT O H el o H
DIEA, CH,Cly s Hr
oy 18 Hr, r.t, 2 4

54 % . 46 %

A mixture of 2Aamino—2-meﬂ1yl—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
HCI, 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 NaHCO3 (2' x40 mL) and
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NC&FNC" F12 0 SCC12 C & F 4 [002491 A mixture of

4- cyano- 2-f| uorobenzoic acid (1, 25 g), DV (0.1 m.), and 13@&8&%
chloride (50 nmL) in a 250 nmL round-bottom fl ask equi pped with a refl ux
condenser under N2 atnosphere was heated to reflux in a 90C oil bath for
30 mins. The reflux 97 19SEP2006 condenser was replaced with a
distillation head and the excess thionyl chloride was distilled fromthe
reacti 2L ETRE broafichayetwirdadd filefdeaniate Hitirdte@@st o facilitate
di sti I%"‘P@gﬂyt er 2 hour s)t,e t he re%sﬁﬁvessef was cool ed to 23C and

pl acedonoetratede dlide drudemesieriat way peificidiyrfiash qolampshomategrgplY @il:-has t hen

heated to 90C for_ ins,.then t 30, or,, ' e any
excessherxé%ﬁ:%ct(ﬁ%gﬂ]?l ]C]'If"?ﬁap%f .t(}%?egﬁéé{%’tlrggt%%gieﬁ&\%ggo ;ﬁ%&ﬁ cooled to
23C and pl ace &fiﬂl.mceﬁmwwﬁne@-sgsm eldi(3@6/g8act i on vessel was

equi pgl@ag?ﬁ%ﬂg%c ean distillation head an%l col | ecg?i on flask.. The vessel
was placed into a 137C oil bath and the product was distilled fromthe

i b.p. = - 0. . | i he distil.|
Cor | i FelesroptewParTY PR (TRATL OFY pe 1 aMGR b AL RPIPRIIVELE ol o

[ 002501 .A.mi X f g7 A} . d-rhedh hollhNC0. 1 nl),
and tﬁ‘?lﬁhw 0%@?'3&@%@8‘[“?@%&5?%% roﬁlnd- lb’gtlflomﬁfsl ask equi pped with
a refl g%idegmgpjmgrmml)dmd hifleatiarsighs 4 stivathd powdert(bl Aaf Wﬂmai/mnml‘getc oi |
bath for 30 mns._ The reflux  ,condenser was rﬁqullgced Wi M (iiihSti | ati on
head aftC vhderdec cEke reastsmYas cHPYET VA toditatier |1 d unyies; S 8% on pot.
The oil bath te [ N kleliitad nith Htold | ati on.
Af ter ?aﬁgﬂ? vas ?ﬁﬁ@%ﬁﬁﬁ%{}?@gﬁ@ %g?ﬂgg%}f%d oﬁigg%%gnd pl aced under

t educeg o(Phes, Saahé fiRitd aa conthraraten (TiopicMed 4l g ofdight pank $didi(@d The 90C f or

20 mns, then to 120C_ . for. 90 m nutes to r e any excess .r LNl g
£ hi ony mastia e secryrallizedid] Hrapes GG mLikERClyg0mLE gha bl (165 ,
equi pped with a,¢ Iyikd hd h§adodbflion O ThRGHAsoh g6 2 bbl1&ftey essel
was  pl il d%&mgﬂo\ﬁé%ﬁhé%ﬁlg tﬁeppr oduct was di Stlé| led fromthe -
react i QphiPRhexane (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 %) of3 as off-white fluffy crystals.

Example 17
0 O

0. _OH H Ox“!
Cl ci

(0 ©

[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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(b-p. =124C @-25 Ton), furnishing 4 was a colorless oil in near
quantitative yield. Example 15 O H N-OH O TPAP, 4-Methyl G qSip @b z NOH
-Morpholine N-Oxide NO " O TEA, CHzZC6 H CHzC12 [ H\--0 45 mins, rl ~O1 Hr
O 189%2 57%3 98 1 9 SEP 2006 [002511 Piperonyloyl Chloride (1, 7.8 g,
42 mmol ) was added to a solution of 2-amno- 2-nmethyl-1 (4 m, 42 mol),
CH2CI 2 (200 nmL), and triethylamne (11.7 m, 84 nmmol) at roomtenperature.
The reaction solution was concentrated afteg 45 m nutes, and the resulting

resi due was luted witR Et OAcs ngL W@d with brine (30 niL). The
or gani cA%y; : ' r edx-and-Coned ted to yield a
light brownoil: Thal crhde € LER™ (2, 8.89): wagl usdd without further
purification._f0825% Tetrapr op§fammoni um perfihéhate (TPAP, 638 ngy, 1.8
mot) was added portion-wise to a solution of 2 (8.6 g, 36.3 mml), CH2C 2

(73 M, 2mimol), 4-nmethyl- norpholine N-oxide (6.4 g, 54.5 mvol ), and
nol ecul ar sieves, 4A act, vated, powder. (I. 50 /[ mrol ) at OC under N2.
The r e&dDrblsopaePyEgaed s -mPHar ”'?".C'E’-’.c"ggf"e'?“qggﬂqrnut es. After 1 hour

“the reaction was conplete (TLC) and was filtered through silca, eluted with

Et OAc (100 nL), and the filtrate was concentrated. This yielded 7 g of
of f - whijoe255p! | d (Bytrahydtedumae (BiF,A00wids and erly®@d abluiiordf vigylosegresiomm ), MeCH

Soni catiome S ThAdo LGNS 3B 36 SOl ey IR SR EB TR fas
qol it G e e B B R e ashed
wi t h haxahg-daithmayl)-nethyhpovpylearhagtc apid B7-botylofstes (3053 gf Flnmintob i équfivy
b ggimfg%g%g) opa0 Tins AlLer e resuitant dat yaliony inituse was stirted Ror 30 ok 0 ' @
at 78 °C, the cooling bath was removed and the reaction mixture was warmed slowly to
room temperature overnight (15 h). The reaction mixture was poured slowly into an ice-
chilled solution of IN 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. Puriﬁcatioﬁ by flash col_umn chromatography (5-

10% ethyl acetate/hexanes) provided the product as a white solid (16.8 g, 64%). ESMS
[M+H]*: 228.4.

0. | /O |
\M : _ /Q

N__O PH{OAG), TEA
hd \|< CH,CN, B°C
o

(88%)

[(R).(E).l.lsopropyl-4-(3-methoxy-phenyl)-2—oxo—but—3-enyl]'—carbamic acid fert-butyl ester

B [00256}) To a solution of ((R)-1-Isopropyl-2-oxo-but-3-enyi)-carbamic acid tert-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). Thc resultiﬁg clear yellow solution was heated to 80 °C. Upbn |
heating, the reaction darkened and the precipitation of palladium black occurred. After 15 h,
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DIFA, CHZCh 1 H 18 H.r.t. 2 3 54%46% A m xture of _

2-am no- 2-net hyl -1 -propanol (4 m, 42 mol), CH2CI 2 (200 rrL)1,g §E|§‘ﬁ}ﬁﬁty|
benzoic acid (1, 6.9 g, 42 mol),

(1-(3-dinet hyl am nopropyl ) - 3-eyt hyl carbodii mde HCl, 12.1 g, 63 mol),
HOBT (N-hydroxybenzotriazole HO, 6.4 g, 42 nmmol), and Hunig's base

(dii sopropyl ethylamime, 22 niL, 126 nmmol) was stirred at roomterrperature
for 18 yBetcHon HQB&uwﬂglaﬁ&wmo%bﬁo rbbeh Mahpeldiie! GRS\ i Yol 1 907
concentrateocf and the resulting residue was diluted with EtOAc (50 rrL) and
washed axidtdilusaHa@: ¢then(120mi.) Trencth@Jayed wBERaZ00 Svithidrined 1 0@ tnljlapd thidhe

organic | ayer was dried (M | t.er e filt was
concent¢opRiged ww&a&wﬁg F%‘%ﬂd lﬂb?}ﬁf-ff( g%v?moa%w%gﬁﬁﬁmcts were

ihﬂogzﬁ%@%ffgﬁ%’fﬁ’k?‘emvenﬁ@. saégﬂf %%Hﬁﬁde@ﬂéﬁédmaﬁ% ml;t \?ggro tai ned

in 54 %yys Bﬂnﬂedlﬁtéiﬁ pgn):ﬁedl'bg,t mh@rgapyhxanﬁmgraphy 0231 heatalnwlﬁtceA@TWovnaﬁTl i, 1.1
nmol ) was added ion-wise tg. a solution of 2 22. 8 rgﬁff
e diffief) ,

CH2Cl 2 & @88%u.of [2 yopropyhrddrppethaxy iRy lid-oxe b&kﬁtf@y agbamyg act

and nol gau ar_siev b%sq +1.4g, 500mg(mol) at OC under
N2. Th gﬁ‘?’(ﬁ’ﬁ °§'°a"|‘?a’o g 5\?‘3@% w?lﬁdﬁh after 15 mnutes. After 1 hour
t he reactlon was conmplete (TLC) and was filtered through silca, which was

eluted with EtOAc (100 nL), and the filtrate was concentrated. This
yielded 4.4 g of light pink solid (3). The material was recrystallized:

T Sz R Chind Phem TR oo @ka oo bR oMk is Tl WRSRS CS

whi ch hgggne (100 rrL) was added while cooling. Crystals imedi ately began
to precipitate as the solution was cooled. The m xture was filtered and
the crystals were washed vm'th hexane (10 nmL), .affording 2.46 g (46 % of 3

as off- ‘(}4}{{5&‘] Tl uf fIyoll%{vY ng the procc%(u%g%lzs%ri%gd Po\rf&)-?E% -iso%r%}l/l-gl-@c-}nemoxy—

phenyl)-2-oxo-but-3 -er;yl]»carbannc acid tert-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.

N O
T ™ e
[(R)-»(E)—l-lsopropyl-4-(3-methoxy-phényD-Z-oxo—bntyl]-_carbamic acid fert-butyl ester

[00258) To a solution of [(R)-(E)-1-Isopropyl-4-(3-methoxy-phenyl)-2-0xo-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 % pallladiuni‘on carbon (300 mg). The nitrogen was replaced with
a batloon of hydrogcn 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)-(E)-1 -Isopropyl-4-(3-

102




O O [002531 A solution of 4-acetyl benzoic acid (500 np) I%rﬁg %I
chloride (5 nL) was heated to reflux for 2 hours. Any r engi 0 xal yl

chl ori de was evaporated by rot-vap, and the residue was dried by vacuum
The yield of product was quantitative. [002541 Exanple 18 100 1 9 SEP 2006
THF, -78 Ctort tort ONNYOI /\MY 0O64%O0

((R) - 14sopropyl - 2- oxo-but - 3-enyl )-carbam ¢ acid tent-butyl ester 1002551
Tetra ! N . ' 0N E gl | '

br oni %‘éﬂ{"%%ﬂfgaiggﬁ,ﬂ’%glé%rﬁ)%ﬁw%@fe’équit’\%} sidf bl eoiricds Bit| MSRERIOSIAT,
stirri yoag]ra [o}h20r-088N1 @L-DIPHVIEOHY NE] MMR @108 MES, CDEI)Ed 21 i se
wth gj\ggl uti o]n 0 (R -( rmﬁloxy- met h[;?- car barrgll ) - m%?t hyl _%)?(L)prl ] -carbam c
~aci d |y te.506y17 @8l HD), 6.39(s3 1H), SLIB(dyke!8.4 Hzeldd), 428 (dd) JFHES( 80 Hel, )iHver 30

mn. After the resultant dark yellow m xture tirred for in at -78
C "t 135 ol AHiy 251 SRS PRSI B D, 246 T TE g 900 B o1 ow y
to r t e Q | (15 h). The reaction m xture was poured :
sl ow g%ﬁ%%nbiyefde%h:ﬁ@%’%r ution of I N aqueous hydrochloric acid (700
m.) and then warnmed to room tenperature. The organics were extracted with
(3 x 600 nL) ethyl acetate, dried over sodium sulfate, filtered, and

concentrated in vacuo. Purjfjcation by flash colum chromatography (5- 10%
ethyl acetate/hexanes) proyrded the product as a white solid (16.8 g, 64%.

ESMS [MH +: 228.4. Ix 1~f{--~ AC), TEANOPo(O/ N O cNCN 80-CY
(sa% O HNT O
O A, PAIC, H, 0
r Ch,OH. v /©\/WI/IL %\
P = 7% N N o
NF 0

[(R)-4-(3-Cyano—phenyl)-l-isdpropyl~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)<(Z)-4-(3-cyano-phenyl)-1-isopropyl-2-oxo-but-3-enyl]-carbamic acid tert-
butyl ester (7.4 £ 22.5 mmol, 1 equiv) in methanol (200 m.L).a.t room températurc. The
reaction mixture was thoroughly degassed and backfilled with hydrogen gas froma Balloon.
Hydrogenation proceeded ét atmospheric pressure for 2.5 h. The (degassed) reaction mixture |
 was then diluted with diethyl ether (300 mL), filltered 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-_FH]*‘: 331.2. TH NMR (400 MHz, CDCI3) & 7.51 (m, 2H),
7.46 (m, 1H), 7.41 (m, 1H), 5.07 (m, 1H), 4.24 (m, 1H), 2.98 (m, 7H), 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 H2). [a]lp=124.74 (c =
0.95, CH30H).

Example 19

{00260} Following procedures analogous to those set forth above, the following

compounds were prepared:
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[ (RHE) - 14sopr opy] - 443- met hoxy- phenyl ) - 2- oxo- but - 3-enyl ] -carbam c acid
tert-butyl ester 1002561 To a sol ution of -~ 19SEP 2006
((R)-1-1sopropyl -2-oxo0-but-3-enyl)-carbanm c acid tert-butyl ester (13.54
g, 59.6 mml) in dry acetonitrile (150 nmlL) under argon, was added
3-iodoanisole (13.96 g, 59.6 mmol ), triethylamne (9.1 nm, 65.6 mmol)

foll owed by palladium (11) acetate (335 ng, 1.49 nmmol). The resulting
clear yellow solution was heated to 80 C. Upon heating, the reaction

dar kened and the precipitation of palladiumblack occurred. After 15 h, 101
1 9 SEP 2006 the reaction mxture was allowed to cool to roomtenperature,
quenched with water (150 m-) and dtJuted with ether (150 nL). The ether-

| ayer was washed with brine (100 ni) jpnd the conbi ned aqueous | ayers were
extracted with ether (two 50 nL portilpns). The extracts were dried over
magnesi um sul fate, filtered ang en{ I at geRunder reduced pressure The
residue was imediately pgrifi i
hexanes/ Et QAc) to'provide )
[(R-(E)-1-1sopropyl -4- (3- -2 0XO- but 3-enyl ] -carbami c acid
tert- butyl ester as ﬁ&' 3 EST) s
[(R)-(2)-4-(3-Cyano- phenyl ) - 1- |sopro- | - 2- oxp- but - 3- enyl]-carbanmc acid
tert-butyl ester 100257] Follomnng t he procg¢dure described for

[(R-(E)-]-isopropyl -4-(3-net hoxy- 1) - NQ§;/9pbgg\Eg%%$Hgarbanlc acid
tert-butyl ester with 3- |odobenzon|tr|I 24 | equiv)
afforded the title conpound as a yel |l ow oI|d (7.4 g of -90% purity
material). ESMS [MtHl +: 329.2. 0 90 0 ' Q~ Pe(c. H NyO- eronc, it (9tx)
Nyo~ O [(R-(E)-1-1sopropyl-4-(3- netho%? phenyl ) - 2- oxo- butyII-carbanlc
acid tert-butyl ester [002581 To a solution of

[(R-(E)-1-1sopropyl-4-(3- rrgt_hgx_)g_p,h,emll)_’) oxo-hut- 3. amic acid
tert-butyl |esRar (17 6“@ .9 mol) in eRuyl acetate (jSthﬁﬂrurder
ni trogen wigs—eadded 33\4&6-”10- Jattadrumomcarbomr(300—ng)—The-nrtrjogen was |
repl aced with ¢ 3-F-4-Me-Ph- - 549
_ : CH;_—
3-MeQ-Ph-
F 4-MeO-Ph- 547
CH,-
| 3-MeO-Ph- . '
F . 4-Me-Ph- 531
1 CHp _
3-Me(O-Ph- 3.4-0i 'l 561
F /A-piperonyl-
CH;- '
3-MeO-Ph- Meth thyl 485
F ethoxymethyl- '
CH,- :
| 3-MeO-Ph-
CN 4-Ac-Ph- . 566
CH,- :
3-MeO-Ph- ' '
CN - 4-Me-Ph- 538
CH,-
| e 3,4-pi 1 568
CN _ ,4-piperonyl-
CH,- |
3-MeO-Ph- R
CN  3-F-4MePh- 556
CHz- '
3°MeO-Ph- | |
cl . , 3-F-4-Me-Ph- 565
CH,- : ' '
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a balloon of hydrogen and the flask was purged. After 3 h,

flask was purged with nitrogen and filtered through a pad

(rinsing with ethyl
pressure and the residue was purified by silica gel

acet at

The filtrate was

e).

hexanes/ Et QAc) to provide 16.2 g (91% of [(R-(E)-1-1sopropyl -

SEP 2006 net hoxy- phenyl) 2- 0XO0- butyl] carbamc acid tert- butyl

LSEE A

concentrated under

tIOI’l

reduced

chr omat ography (9:1

4-(3 102 1 9
ester as a

col orl ess oid !‘VB( Mf)dgﬁ 3364 [lvn-no-r TatD20—==19T T (Cc= 0. 55, MOH).
I H NMR (400 iz, d 7121 (M 1H pe$80-6. 77 (m 211347 6. 75 (s, 1H),
5.13 (d, J= 874 Ha, 4.p8 (dd, J—88 4.4 Hz, 1H) 3.81 ($, 3H),
2.93-2.88 |(m 2H), 28527“ (m 2H) .2 14 (m | I—h 46 (s .|), 1.00 (d,
J 6.8 Hz, BH), 0-753{MkO-Ph6|/8 Hz, 311). O k HNAO CHGO 1&9 79% N M O.
N p 1(R) -4 (ZLIoyarjo- ph%}l/l) 1-i sopr ofgthoxymelyhut yi | - chr bari e a¢id
tert-butyl| ester [00§ al | adi um on carbon (740 ng ¢f 10% w fjwt Pd/ C)
was added po—a—dega F ati on of -
[(R)-(Z)-4-(3C yano phenyl) {1- | sopr op-pigergitgl- but - 3- enyl ) - 6% barfi ¢ acid
tert- buty| eSter |(7.€¢Hg: 22.5 mmol, | equiv) in nmethapol (200 nlL) at room
tenperaturp. The ireaction--xt-ure—was—-therought-y—tegagsed—and—Hackfill ed
with hydrogengggs fﬁtM?Qer‘al | oon. F%dgaq\gni,h] on proceddedsgi atjmospheric
pressure fprM ) ?ﬁ; assed) T'0R M xture wds then difl uted with
di ethyl ether (300 nL 2f|| ered through Celite. and wdshed with
addi tional {ether (23xé@Phi}). Upon concentration in vgcuo, the fresidue was
purified by ffe@sh | col um chronat ogr apMeBB% et hyl acdt at é—“ﬁexa%nes) to -
provi de theé. ketone| pr tt 4s a white solid (5.9 g, 79% . ESMS [ MtH| +:
331. 2. 1H NVR4066 '|E¥"' COCIS)y 87 St(m2/), " 7-45 (m TH, 7.41 (m
111), 5.07 (me&?})l-i), Zﬁﬂ% IH); 2. %4(%.3&{3&, 2.86 (m 2H73 2.11 (m
IH), 1.45 (s, : O.Qﬁl&(_'d, 3H, J= 6.76 Hz), 0.74 (d, 3H J=6.7B Hz). [alD
=+24.74 (c|=__0.95, CH3(OH) I!Fxanple 19 :
3-MeO-Ph- '
OH ¢ 3-F-4-Me-Ph- 547
CH>-
CN Ph-CH;- 4-OEt-Ph- 538.2
CN Ph-CHp- * 6-trifluoromethyl-3-pyridyl 563.2
CN Ph-CH;- 2-benzo[bjthiophene 1 550.2
CN Ph-CH,- 3-(5-1-butyl-2-methyl-2H-pyrazole) 554.4
CN Ph-CH,- 3-(2,5-dimethyl-2H-pyrazole) 5124
F Ph-CHy- 6-triflucromethyl-3-pyridyl 556.0
F Ph-CHy- 2-furyl 7 4?7-0
F Ph-CHy- | 3-(5-t-butyl-2-methyl-2H-pyrazole) 547.2
i Ph-CHy- | 4-CN-Ph- 5292
Cl Ph-CH;- 4-AcNH-Ph- 5614
Cl Ph-CH,- 6-trifltuoromethyl-3-pyridyl- 573.0
Cl Ph-CHj— 5-benzo[1,2,3]thiadiazole- 562.2
Cl Ph-CHz- 2-furyi- - 4944
<l Ph-CHy- 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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1002601 Fol | owi ng procedures anal ogous to those set forth aqbg)ggp ke

follow ng conmpounds were prepared: 103 19 SEP 2006 0O R R OON

NHZ y RB R7T RR R3 [MtH + 3-MeOPh F 3-F-4- Me-Ph- 549 CHZSI\/EOPh F
4- MO Ph- 547 CHZ 3-MeO-Ph- F 4-Me-Ph- 531 CHZ 3-MeO- Ph- F CH 2- 561

3- MO Ph- F Met hoxynet hyl - 485 CHr 3- MO Ph- CN 4-Ac-Ph- 566 CHZ
3- MO Ph- -

CN Ph-CH,- 2-(1-methyl-1H-indole)- 5474
Cl Ph-CH;- 3-pyridyl- 505.2
F Ph-CHr- 4OMePh- 5172
CN | PhCHr 3-(2,5-dimethyl-furan)- 5122
F Ph-CHs,- 342,5-dimethyl-furan)- 5052
CN Ph-CH,- 2-(5-methyl-thiophene)- - 5142
F Ph-CH»- 2-(5-mcthyl-thi6phene)— 507.0
CN Ph-CH,- 2-(1-methyl-1H-pyrrole)- 4974
CN Ph-CH,- 5-benzo[1,2,3]thiadiazole- 550.0
cl Ph-CH,- 6-Me-3-pyridyl- 5182
Cl Ph-CH,- 2-(1-methyl-1H-pyrrole)- - 5060
Ci Ph-CH;- 2-(5-methyl-pyrazine)- - 520.2
Cl Ph-CHy- 3-(>-methyl-isoxazole)- . 5082
Cl Ph-CH,- 3-benzo[cjisoxazole- 544.2
CN Ph-CHy- 4-(1-methyl-1H-imidazole)- 498.1
CN | Ph-CH- 3-N(CH;),-Ph- 5374
CN PhCHy- | 3-(5-methyl-2-trifluoromethyl-faran)- | 566.4
" CN Ph-CH,- 3-(5-methyl-isoxazole)- 499.6
F | Ph-CHr 4-(1-methyl-1H-imidazole)- 4914
F Ph-CHj- 2-(1-methyl-1H-pyrrole)- 490.4
F Ph-CH,- 3-benzofcjisoxazole- | 5284
F Ph-CHp- 3-(5-methyl-isoxazole)- 4924
Example 20
[00261] A pharmaceutical composition for intravenous administration is prcﬁared in
the following manher. : /

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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-Ph- 538 CHZ 3-MeO Ph- CN CH 3, 4-pi peronyl - 568 Z 3-MeO Ph- CN
-Ph- 556 CHZ 3-MeO-Ph- Cl 3-F-4-Me-Ph- 565 CHr 10US $EPBEP 2006

Ph ci 4-Me-Ph- 547 CH2 3-MeO Ph- d Met hoxynet hyl - 501 CH2
Ph- G 3, 4-piperonyl- 577 CH2 3- MO Ph- MeO 3-F-4-Me-Ph- 561 CHr
Ph- MeO 4-Me-Ph- 543 CHr 3-MeO Ph- MO 3, 4-pi peronyl 573 CHr
Composition™ Unit Formula (mg/mL)
Compound of Example 2
(free base) 1.000
Glacial Acetic Acid ~ 1.081
Sédium Acetate Trihydrate 4.355
- Mannitol, pyrogen free 35.000
Water for Injection (WFI) q.s-t0 1 mL

* All components other than the active compound are USP or Ph. Eur.

[00262] A suitable compounding vessel is filled to approximately 75% of the bulk
solution volume with WFL The glacial acetic acid .(] .081 g), sodium acetate trihydrate (4.355
g), mannitol (35.000 g), and active (1.000 g) are weighed and individually added to the
compounding vessel. Afier the additions, the ingredients are dissolved in the mixture by
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
WFIL. Wheré 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 Qf the active
equiva;]ent 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-chremen-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-oxo-4H-chromen-2-yl)-2-methyl-propylj-4-methyl-benzamide, such as
‘prepared in accordance with Example 2, is formed in the following manner. An HC) 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 hydrochionc
acid or otherwise in the presence of water. The mixture is suitably seeded with HCl 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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3-MeO Ph- OH 3-F-4-Me-Ph- 547 CH2 CN Ph-CH2- 4-CEt-Ph- 538.2 CN Ph-CHr
6-trifluoronethyl-3-pyridyl 563.2 CN Ph-CHr 2-benzo[b]thi olp@gﬁgm%O 2 CN
Ph-CHr 3-(5-t-butyl-2-nethyl -2H pyrazole) 554.4 CN Ph- CH2-
3-(2,5-dinethyl -2H pyrazole) 512.4 F Ph-CH 6-trifluoronethyl=3-pyridyl
556.0 F Ph-CHr 2-furyl 477.0 F Ph-CH 3-(5-t-butyl-2-nethyl-2H pyrazol e)
547.2 C Ph-CH2- 4-CN-Ph- 529.2 O Ph-CH2- 4-AcNHPh- 561.4 ClI Ph-CH2-
6-trif [j00R6djret hy| 1r3a pyrticelgn emigvgnent, iy sgihisorepasdms follsiws: 2, 3] t hi adi azol e-

562.2 d Ph CH2- I
5220 F phlor ACByPIadRe Féfsme pyclmeEor TR et MRhples oY o0 ey
505. 4 di gﬂngfg mtgb HdftRed at révid téhpelandie- CH2- 5- benzol 1, 2 3] t hi adi azol e-
545.2 AP 1 P2006 CN Ph-CH, - 2- (1-nethyl-IHindol e) 547.4 O Ph- CHZ-

3-pyridyl-.505.2 AﬁdmnumHm;%@Morﬂﬂ?OM s@kabibhl Q:Hg,eg dropwise;

3-(2, 5-di net hyl F. Ph- di et hyl - f
e G- o (B et noRRYly s beselvtsnm cristal oEEES Sl Pisrrt R REAE) .
507.0 p%a?&o%'beao\ﬁ'l met hyl -1 H pyrrole)- 497.4

4, Suitably stir until crystals form;
5. Isolatc the crystals, suitably by filtration, washing with a suitable solvent such
as TBME, and drying.
[00265] In more particular embodiments a salt is prepared as follows:
Preparation A
- [00266} To a vial fitted with a stir bar add 500 mg of N-(3-Aminopropyl)-N-[(R)-1-3-

benzyl-7-chloro-4-oxo-4H-chromen-2-yl)-2-methyl-propyl}-4-methyl-benzamide, and 3 ml 7
TBME, and dissolve the free base in the TBME at foom temperature. Bubble in HCI _gas for
about 30 seconds until a white solid forms. Filter and rinse the solids twice with 500 pul
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
AIgbnaut 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 o
4. ramp to 10C over 30 min and hold at 10C for 30 min
ramp to room temperature over 30 min and hoid 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. Add2 m! TBME. After 15 days, filter the
light yellow solids and wash twice with about 0.5 ml TBME then twice with 1 ml hexane.
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CN Ph- CH2- 5-benzo[1, 2, 3]t hi adi azol e- 550.0 C Ph-CHzZ- GCII}@ S?EPD% dyl -
518.2 d Ph-CHzZ- 2- (I-rrethyl -lHpyrrole)- 506.0 d Ph

2- (5-net hyl -pyrazine)- 520.2 d Ph-CHz- 3-(5-nethyl-isoxazole)- 508.2 d
Ph- CHZ- 3-benzo[c]isoxazole- 544.2 CN Ph-CHZ- 4-(l-methyl-IHimdazole)-
498.1 OCN Ph-CHz- 3-N(CH3)2-Ph- 537.4 CN Ph-CHr o

3-(5-nethyl -2-trifluoronethyl-furan)- 566.4 CN Ph- CH2-

3-(5- laviaS QUAT Oved)at r(ﬁﬁtheﬁxpcrEuﬁ’&lfdﬂ']IZQMho(uks bl abddt 440 daAtCesalt 491. 4
F Ph- 2-(1-nmethyl -1 Hpyrrole)- 490.4 F Ph-CHZ- 3-benzo[c |soxazole-
528. 4 [0026%- Crp- l%gtvss hﬁ@cﬁitememai@?@ and MDSEC sqpasppestivelyl f1 A

phar maceut i f I ntravenous adm nistration is prepared in
Phe. 1 GRS o Trerffying

(as free base) 1V solution with the vehicle
. being pH 5.0, 50 MM sodi um acetate buffer containing 3.5% (w v) nmannitol:
106 1 9 SEP 2006 Conposition* Unit Fornula (ng/nL) Conpound of Exanple 2
(free beapeptidn BOO d acial Acetic Acid 1.081 Sodium Acetate Trihydrate

" ni+ A VB onend BT 2 £ SAVR:ARep B BB kR b i oo ©
LS?i‘”&‘"@"?‘?‘ B e D T TBE. o o um
acet at whimneh§adr ailpof BBBES tert-butyl methyl ether) then 1.1 eq of 12N HC1i (750 pl) in one
portnon Seed with HCI sait such as prepared in Preparation A (e.g. in 3 additions of about 10
mg each staggered over about 10 minutes). Stir the mixture overmght, e.g. for about 12-24
o hours. Filter the mixture, wash the solids with TBME, and dry the solids in a vacuum oven at

room temperature overnight, e.g. for about 12-24 hours, to yield about 4.3 g of HCl salt.

[00269] Figure 3 represents an XRPD scan of a salt prepared according to Preparation
B. ' _
[00270] The present invention includes crystalline N-(3-Aminopropyl)-N-{(R)-1-3-

benzyl-7-chloro-4-oxo-4H-chromen-2-yl)-2-methyl-propyl}-4-methyl-benzamide
hydrochloride sait 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 V!abihty in Tumeor Celi Lines Treated with KSP Inhibitors.r
Materials and Solutions:
e Cells: SKOV3, Ovarian Cancer (human).
» Media: Phenol Red Free RPMI + 5% Fetal Bovine Serum + 2mM L-glutamine.
e Colorimetric Agent for Determining Cell Viability: Promega MTS tetrazolium
compound.
e 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 detérmi_ned using a Coulter counter and the appropriate volume of
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g), mannitol (35.000 g), and active (1.000 g) are wei ghed and individually
added - to the conpounding vessel. After the additions, the i n@gﬁghﬁﬂts are
dissolved in the mxture by stirring with a m xer. The pH 01f

solution is neasured and adjusted to 5.0 with 5N NaOH or 5N gl aci al acetic
acid. The solution is brought to its final volunme (I liter) with WIl.
Where the active conpound is a pharnaceutically acceptable salt, hydrate or
sal t of celys 1hYhAkL100D chlls/l@OﬂPﬂ%iUuﬁfeﬁdq 06 ALlof hedfa d%n%@;se%s?én @gjusted to
nonochl oride salt, the anbunt of the active equivalent to the free base is
added. H0Oqlle100 1@&)epadded itwadl wellnoffdwelt plates) fddowed by m‘cubatmn for 18 to 24

N- ( 3- Ami nop -3-benzyl - 7-chl or o- 4- oxo-4H- chr

en- 2- y| hougs ﬁ*ef%d -Iﬁp%'tﬁg‘]"dﬁy’r?é&ﬁ? CRapHamingdhe exlbsapdhere %@%@%l ment, a
hydrochloric acid salt of N (3-Am nopropyl)-NJ[(R)-1-

3- benzyl - 7- chl or 0- 4- oxo4H- chr onen- 2-yl ) - 2- met hyl - propyl ] 4- net hyl - benzam de,
such asprgve@iife: EDay 2 -2Compdand A dditidn: Exarrpl e 2, is formed in the follow ng

manner. An HCl salt is suitably prepared by reacti ng the free baseaile.g.
di ssol vi27H a suilomesolmmefihe wellzef ansautnetaved asspy block preraided appipitiabng

et hyl acgt.a wi.t h Io Lta oush C acid
or othe \%/i"ée‘)nitf"\“tcls?gl pr es@ﬂ%teioo t&%bghe&#ﬁsémﬁ\ §?‘Efﬂ§§f°§' sh?'{?é@‘[ ‘?‘@Qgged wth
Ha' - sal a0 Fcah i/ added kd dtRdd Walls (Jm;aw saﬁit}ﬂsrfﬂm?@:lase WRBMs afk dse@iqt ed
usi ng conv |o al techniques such as filtration and drying (suitably
was hi ngsﬁHchﬁ@h fombackgruad kberitance ubdead&cllﬁm;darehm)e 500 pLidf\nedid Wathouand

et hyl acetate). 107 .19 SEP 2006 - - 1002641 I n a_particul ar enbodi nent,
the sal DM%Orareeqﬁaﬂeédo&sew@lswemmnlgtea@wmd e 2 55 ek to the Topetecanovelds. unes
of TBME

ii'errper a?SQBL °§vm gadrrggqsﬁ}éous ?I@ﬁgid%a?o éig %"aﬂiggk’%g dmﬁllq"qyw tﬁ%f? 1r (iorenq,

e.g. dr epmpeshd(s3 areSsudaupldﬂu&eeBytrbﬁ t&ﬁﬂlpﬂdnﬂ-&omahhn ¥ &ihas ﬁeﬂfca'ﬁ@tccﬁ@ht
e.g. prepared according to preparation B below 4. Suitab stir until

cryst al dupligar) fiom thegssaydlekedo e eqresronding qellinlgtes yThe qellrxdmsnre inewbrtery
wth a g4 'hﬁ?'um 2 %7980 06 Hmidy, ThEo GBY drying. |
Procedure: Day 4 — MTS Addition and OD Reading:

[00273] The plates are removed from the incubator and 40 ul MTS / PMS is added to
each well. Plates are then incubated for 120 minutes at 37°C, 100% humidity, 5%CO,,

Eanat
SN

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
© XLfitis used to generate a dose-response curve from which the concentration of compound
required to inhibit viability by 50% is dcterniined. 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: Col_umn -
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[002651 In nore particular -enbodi nents a salt is prepared q? §E@ Hibws:
Preparation A [00266) To a vial fitted with a stir bar add 500 ng 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 mM TBME, and dissolve the free base in the TBME at room tenperature.
Bubble in HCl gas for about 30 seconds until a white solid fornms. Filter
and ri ngigrdipk AD),iZHO % W6 ekn (ibdel ). SampRMR2. T i@l @rl:1 pProd:hekandso a test
t ube, add m~ TBME and_a stir bar, and stir at room terrperature (the salt
does  noCordiitiansi-v4§ min 2 isecratie5 % £ProH e Hewrmesi (M)-srepntinmerneiutes & 184S apin,

Ar gonau RS 0 hea HQ
cat' t or apantigmen eofihaf oEF ki BRIR el B O WAV RS Plr bl chan 5,
.mn at ﬂh@@gﬁléﬁﬂﬁgh@éﬂﬂfﬁ]@m il STEX4RY e@/er 30 min and hold at 40C for 30
mn 3. ranp to roomtenperature over m n and hold at roomterrperature
for 30 mn 4. ranp to I OC over 30 mn and hold at | OC for 30 mn 5. ranp
fo roomte er ture over 30 mn and hold at roomtenperature for 30 mn 6.
repeat BX418 s desired By 20 hours cycling some solvent evaporates, a
white p KSYSinale FélnSiod Sy A pilichtion dEEKSPTnHibigs#™s i n the bottom
of the ?%@?b?%ggﬁmd 2. M TBME. Af% plail1i5 days, filter the [|ight yellow
sol i ds pea76jash t\Huma!wunwr aetib@kowsomnam}zwaem*@nd m/ﬂﬁc\e'eunptlﬁte&atrﬂenﬁéwane

108 1 9 EP 20 ure for 12-24 hours
to obt aPhf4 lsﬁﬁf‘?yﬁﬂi E’ﬁ%?’f’ -@?téesa ﬂbv?? %®bresent a XRPD
and NDSEB:&G&& ionS UTeRs bmsﬂnynonetoﬁp&ﬁ;hg forpz4%afsecta@waﬁaedti@4w eparation

A. Preparation B [00268] Di ssol ve 4. )

of N- ( 3- forinablehydeyand saineyith a@ambnlmmnbo@m Gnbsequonllyragognizedusing . oo

chronen-2-y ro n Lh.5 v s (21 n1) of
THE. Ad Euﬁwsgeé}ﬁy Hﬁé{% 350 ﬁﬁly %5\' b?%ﬁé"{q“é’regh%g’(%fw Hops Silﬁg? then 1.1 eq
of 12N Wz 50 | )visBal9hspectiRArévealed thae e dbipduhitd ca%?eldtceﬂltf‘}}&l@&rdaf #pgeed in
Preparation ]Z\ (e.g. in 3 additions of about P?O

prometaphase stage of mitosis. DNA was condensed and spindle formation had initiated, but

arrested cells uniformly displayed monopolar spindles, indicating that there was an inhibition

of spindie pole body separation. Microinjection of anti-K.SP antibodies also causes mitotic

arrest with arrested cells displaying monopolar spindles.:

Example 25
.lnh.i_bition of Cellular Proliferation in Tumor Cell Lines Treated with KSP Inhibitors,
_ [00278] Celis 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
To. A tetrazolium-based assay using the reagent 3-(4,5-dimethylthiazol—2—yl)_-5-{3-
carboxmcthoxyphényl)—2-(4-su]fopheny!)—2H-tetrazolium (MTS) (Patent No. 5,185,450)
(see Promega product catalog #G3580, CeliTiter 96® AQuecns One Solution Cell
i’roliferation 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 reraining after 48
hours was compared to the number of viable celis 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% DMSO0) is considered 100% growth and the growth of cells in wells with

compounds is compared to this.
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ng each staggered over about 10 mnutes). Stir the m'xtur?--g) % . 0.
for about 12-24 hours. Filter the m xture, wash the solids I\/E and
dry the solids in a vacuum oven at roomtenperature overni ght, e.g. for
about 12-24 hours, to yield about 4.3 g of HCl salt. [00269] Figure 3
represents an XRPD scan of a salt prepared according to Preparation B.

[ 00270] The present invention includes crystalline

N- ( 3- A[U'(ngp{ opy| ) ANbif(Fa) cdledated by plottmg the concentratlon of compound in pM vs the
benzyl - 7- chl or o- 4- oxo- 4H chr onen- ) -2-nethy I- yl]-4-nme | - benzam de
hydr ocpéreentage efeell graving Wﬂ%@ﬂél‘@t“éfl ? Biso f@lﬁ“}i’s‘ﬁe@ %\%Q’PHHWS% theat about

degs eig@%%‘tﬁ%f%%&@%aﬂmﬁﬁ% b A A S R

Li nes I aahestion hhw}ﬁSl? Inhibitors.r Materials and Solutions: Cells:
SKOV3, Ovarian Cancer humaneg? Medi a:_ Phenol Red Free RPM +-5% Fet al
Bovi ne Ser urtD@ x2kiraategssut ard (§ontrolsenTg} T 48t ri ¢ Agent for Deterni ni ng CeI I

Vi abi | ML, t f

cel I khiereim secems i bk Aoy FERRHECets ool BNARg a8 ™
Adher eg Buélgg}/ theC@ntrel popRladeahed with 10nis of PBS fol | owed by the addltlon
of 2nLs of 25% tryp SI n and incubation for 5 nminutes at 37C. The cells are

rinsed 06281 t he ﬂlh@ncuguangnsenf r@prrwpunﬁé@mtegt%mphp@gmd eenpylypze 504-BS)

and transferred t fl ask ntrati ing a
S t eaverga srerdaife Ay Sitles SEAUTIRE Tpiin3 R GAiOTE el 19, O
achi ev %s%ﬁ)@gﬂﬁ?hét%ﬁi)@&hder InStitait! (§&¢ RibRK, ed 401 MatDICakBsh Instc 8B175308BENSi ON

(adj uste 000 cells/100 1IL) is added to all wells of. 96-wel | pl at es,

~f ol | owgtioRh)).i Howleaer, the meshodily waichhe Wa;mngl GancegrigstiteEomantitates-aell nunbers o,
C02, al]owi ng t s_to,adh Procedure: Day 2 -
Conpourﬂﬂ’e%\&@i‘fsiegﬁ'rg%ﬁﬁéefdf g‘ﬁé 3&8']" 'ﬁ tﬁ?‘%e wel I's of an autocl aved
assay gﬁfz]ar e aé@lﬁgoa{aslomema,hlesi 13 aBbveinhibRed capgmmdﬁaﬂ ifhurd@9X t he
hi ghest” desi'red concentration. 1.25 ttL of 400X (400M Topotecan is added

to ot hafvamhhﬁm@mﬂlllmﬂﬁé‘ayrl)y s fromthese wells are used to

Example 26

Calculation of 1Cy:

[00283] Measurement of a compound's IC50 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
M paclitaxe} (Sigma T-7402), 10 ppm antifoam 289 (Sigma A-8436), 25 mM Pipes/KOH
pH 6.8 (Sigma P6757), 2 mM MgC12 (YWR JT400301), and 1 mM EGTA (Sigma E3889).
Solution 2 consists of 1 mM NADH (Sigma N8 1-29), 0.2 mg/m} BSA (Sigma AT906),
pyruvate kinase 7U/mt, L-lactate dehydrogenase 10 U/ml (Sigma P0294), 100 nM KSP motor
domain,- 50 pg/ml microtubules, 1 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 dilutidns’) of the compound are made in a 96-well microtiter plate (Conﬁng Costar
3695) using Solution 1. Following seriél dilution each well has 50 ul of Solutipn 1. The
reaction is started by adding 50 pi of solution 2 to each well. This may be done with a
multichanne] pipettor eiiher manua!ly or with automated liquid handling devices. The

microtiter plate is then transferred to a microplate absorbance reader and multiple absorbance
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subtract out for background absorbance of dead cells and vehicle),. 500 L of
media without DVSO are added to the wells containing test d& umﬁ and
250 L to the Topotecan wells. 250 L, of nedia + 0.5% DWO0 is added to all
remai ning wells, into which the test conpound(s) are serially diluted. By
row, conpound-containing nedia is replica plated (in duplicate) fromthe
assay block to the corresponding cell plates. The cell plates are incubated
for 72, Qs 10343 fn ark @K Forehah will ind ln&0OE6R. The obRevddaatd¥thange, MT'S

Addi tion afd 0D Readi ng: [002731 The plates are renoved fromthe incubator
and 40whidWiSpropeivBonal te theedl Rase ratsa isttheveplpttedisa function of theetrmppapdat ed f or

120 m nutes at 37 100% hum di .59 f ol | owe r eadj e at

450nm sepraen < EREA g Rl G Aoy e dnispliREs B ol AR tolGubd rcdes
spect r gphot, i : 1edr itd: 68rhml(eg. [GhfiBd)i zed % of control

" ('absorgance&grgglgité?ﬁﬂ%%%‘aﬁrctl a edérand@gn XLf i)t is used to generate a

dose-response curve froilangech the cgﬁce tration of conpound required to
_inhibit viayFity by 50:’:0£I Sdeternmh ?‘Cﬂﬁ@ ounds of the present
S

i nvention show actiyijty[when tested by this nethod as described above.
Exanpl e 23 Enanti oner d&safi on [002751 An enriched 3:1 R S mixture of
chronenone enanti oners S separated into its pure enantioners by chiral

hr onat hy, wi QWi i ans: - 110 19SEP2006
G 1 at pD (o8 eyl anp Rt U G QR eenfIaA™) - T, TS

i - PrOH hexanes. Conditions - 40 mn at isocratic 50%i-PrOH in Hexanes,
(S)-enantioner elutes at 18.35 mn, (R -enantioner elutes at 26.87 mn.
The (R)-enantiomer was significantly nore potent than the (S)-enantioner
of -t he conmpound of Exanple 2. Exanple 24 Monopelar- Spi ndl e For mation
follow ng Application of a KSP I nhibitor 1002761 Human tunor cells

Skov- 3. (ovarian) were plated in 96-well plates at densities of 4,000 cells
per well, allowed to adhere for 24 hours, and treated with various
concentrations of the chronmenone conpounds for 24 hours. Cells were fixed
in 4%
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f ormal dehyde and stained with antitubulin antibodies (subseggeapIb
..recogni zed using fluorescently-I|abel ed- secondary anti body) and Hoechst dye
‘(which stains DNA). 1002771 Visual inspection revealed that the conpounds
caused cell cycle arrest in the pronetaphase stage of mitosis. DNA was
condensed and spindle formation had initiated, but arrested cells

uni formy di splayed nonopol ar spindles, indicating that there was an
inhibition of spindle pole body separation. Mcroinjection of anti-KSP
anti bodi es al so causes mtotic arrest with arrested cells displaying
nonopol ar spindles. Exanple 25 Inhibition of Cellular Proliferation in
Tunor Cell Lines Treated with KSP Inhibitors. 1002781 Cells were plated in
96-wel | phatessatidemnsaties from 1000-2500 cells/well of a 96-well plate
and allowed to adherel grow for. 24 hours. They were then treated with
various concentrations of drug for 48 hours. The tine at which conpounds
are added is considered To. A tetrazoliumbased assay using the reagent
3-(4,5-dinmethylthiazol -2-yl)-5-(3

car boxynit hox4 phepoyhd hatingdhSdubgRhenyl ) - 2H-t et razol i um (MIS) (Patent No.
5,185, 450) (see Pronmega product catal og #G3580, Cell Titer 96(r) AQ 04 One
Solution Cell Proliferation Assay) was used to determ ne the nunber of
viable cells at To and the nunber ofg cell ®;remaining after 48 hours
conpound exposure. The nunber of cel|ls rendining after 48 hours was
conpared to the nunber of vi s at tihe ti of drug addition
allowing for calculation of growt i Nt gt 002791 The growth over 48
hours of cells in control wellgs t} reated with vehicle only
(0.25% DMBO) is consideregd 104% g growth of cells in wells

Wi th conpounds is conpared™g s R, 2006 [00280] A Gla was
cal cul ated by plotting the co centrafion of conpolind in pMvs the
percentage of cell growh in tireated wells.| The G 50 cal cul ated for the
conpounds is the estimated c&mentration & which growth is inhibited by
50% conpared to control, i.e., the <concentration at which: 100 x
[(Treated48 .- To) / (Control4s - To)] = 50 wherein Treated4s is the val ue
at 48 hout€"%For the treated cells and Control 4& is the value at 48 hours

for the cont mehs daedH i@k d¥ienally substituted aryl-C\-Cy-alkyl- and optionally substituted
heteroaryl-C(-Cq-alkyl-;

R; and Ry are independently chosen from hydrogen, optionally substituted alkyl-,
optienally substituted alkoxy, optionally substituted aryl-, optionally substituted aralkyl-,
bptionally substitgted heteroaryl-, and optionally substituted heteroaralkyl; or R; and Ry taken

 together form an optionally substituted 3- to 7-membered ring;

Ry2 is selected from the group consisting of optionally substituted imidazolyl, optionally
substituted imidazoliny!, ~NHR; ~N(R4)(COR,); ~N(R4)(SO2R3,); and -N(Ry Y CHaR1);

R; is chosen from hydrogen, optionally substituted alkyl-, optionally substituted aryl-,
optionally substituted aralkyl-, optionally substituted heteroaryl-, optionally substituted
heteroaralkyl-, R50- and R, 7-NH-;

Ri, is chosen from optionally substituted alkyl-, optionally substituted aryl-, optionally
substituted aralkyl-, optionally substituted heteroaryl-, optionally substituted heteroaratkyl-, and
Ry9-NH-;

Rap is chosen from hydrogen, optionally substituted alicyl-, optionally substituted aryl-,
qptionu]ly substituted aralkyl-, optionally substituted heteroaryl-, and optionally substituted
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[ 002811 All concentrations of compounds are tested in dupl | c ? ﬁn@d
~controls are averaged over 12 wells. A'very simlar 96- welt B asé az | ayout
and G 50 cal culation scheme is used by the 'National Cancer Institute (see
Monks, et al., J. Natl. Cancer Inst. 83:757-766 (1991)). However, the

met hod by which the National Cancer Institute quantitates=cell nunber does
not use MIS, but instead enploys alternative nethods. 1002821 Conpounds of
Exanpl es 1-13 above inhibited cell proliferation in human ovarian tunor
cell lines (SKOV-3). Exanple 26 Calculation of ICso: 1002831 Measurenent
of a compound's 1 C50 for KSP activity uses an ATPase assay. The follow ng
solutions are used: Solution | consists of 3 mM phosphoenol pyruvate i
potassium salt (Sigma P-7127),2 mM ATP (Sigma A-3377), 1 nMIDIT (Signma '
D-9779), 5 pMpaclitaxel (Si gma T-7402), 10 ppm antifoam 289 (Sigm

A- 8436) , hasropmikpi; pes/ KOH pH 6.8 (Sigma P6757), 2 mM |vgc312 (WR JT400301),

and 1 mM EGT. Sol.uti.on sts of mM NADH ( Si
N8129), 0. 2 Mn? L @ﬁi‘%"gﬁ‘kﬁ?gwmwﬁ%ﬁm‘&ﬁéikﬂ rP&E%ﬂ&ﬂwﬁ?hsﬁtuLed Ful('}[bt Ate
dehydr og@mlﬂﬁbmd E(rﬂkgﬂnpwﬂyﬂéuhstﬂtﬁ)@d Mr@@]ﬁﬂmﬁatmﬂﬂlﬁﬁﬂaﬁm@@ g/m

m cr ot ubp % DIT (Sigma D9779), 5 jiMpaclitaxel (Sigma T- 7402), 10
ppm anti oami (Sl gma A-8436), 25 nmM Pi pes/ KOH pH 6. 8 (Sigma P6757), 2

?15\3/' 2/3015 (VVWﬂKéNRBﬁHtDRQare adeherdonivl EaTdy ﬁogh E,E???%ﬁ) ﬂpt,ggggugashbsg} At i onls t
ns conpound are nmade In mcroliter
pl ate ( 559?3?31‘% yu%atc{%tﬁgglﬁgmﬂ'sﬁsﬁ %gﬁxﬁlnm@ oo dilkpigminer i al  di | ution
each wel aIlcﬂagfoﬁﬂ pmcybﬁlfcﬁminlttol- kay&hloThﬁboﬂy%Rﬁt 'c%aia%n&&-a{[ﬂ]ﬁ&afﬁx nﬁdd' ng 50 pt
of sol utj be done with a nultichanrel pipettor

ei t her @1}31% ysulés(r%%&ﬁrétw U, W‘éﬁ’ SI“?’/ i Deteruary: ri’@ddew ces. The nicrotiter
plate is therR rs&h&sbetrbmtipﬁ&aﬂy mbﬁt'itﬁﬂah Ak - %gﬁ f?ﬁﬂﬁg&tﬁ‘éﬁ‘gﬁzﬁ %ﬂ Itiple
a ea

absor ban 2.1 SEP 20 readl s at run are t h well in
a kineti %%?ﬁjtésd ‘TI%E] %EP bptifpigd B‘%ﬂf@ﬁéhg’@d optigaplbhsubgitgedipdredrdidl, to t he

ATPase rate, Hl‘ﬁlsﬂlmﬂgﬁml qkﬁ:@ﬂlyaaﬁbsﬁuftéarhm OﬁthBBalfyh%g q’?ﬁﬁd O%tgog@ﬁ,en; rflltl on.
e follow ng

For astsql@ I ar ?)deter tlonthe ata acquire
four para 5’4 Bt atPeme &“ﬁ"‘?}ﬁ‘ﬁ?‘l"ﬁé‘arﬂf F’Pttﬂtnﬁlhgﬁubﬂwgﬁcbm (e.g., Gafit
4): RangetetodBalol g ity smgle stereoisomers, mixtures of stereajsomers;
a pharmaceutically acceptable salt of a compound of Formuia T;
a pharmacentically acceptable solvate of a pharmaceutically acceptable solvate of a
compound of Formula [;

or & pharmaceutically acceptzble solvate of a pharmacentically acceptable salt of a
compound of Formula L

2, A compound according to claim 1, wherein if either Ry or Ra-is hydrogen, then the other

is not hydrogen.
3. A compound according to claim 1, wherein Rs, R¢, R; and Rg aré each independently
sclected from hydrogen, amino, alkylamino, hydroxyl, halogen, C-Cy alkyl, C;-C4 haloalkyl,

Ci-Cq alkoxy, C,-C; haloalkoxy and cyano.

4, A compound according to claim 3, wherein Rs, Re, Ry and Ry are each independently

selected from hydrogen, ¢yano, methoxy, and halogen.
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Y- s.l1+r } (1CG50) wherey is the observed rate and x is the conpound
concentration. 113 1 9 SEP 2006 Wat is claimed is: 1. A coggppmgs havi ng
the structure: OR5 R R5 Rp RR" OR Rig RB wherein: RL is chosen from
optionally substituted aryl-C -C4-al kyl - and -optional ly substituted

het eroaryl - Cl-C4-al kyl -; R, and R2- are independently chosen from hydrogen,

optionally substituted al kyl-, optionally substituted al koxy, optionally
substituted aryl-, optionally substituted aral kyl-, optionally substituted
het eroaryl -, and optionally substituted heteroaral kyl; or R2 and R2_ taken

together forman optionally substituted 3- to 7-nenbered ring; R12 is
sel ected fromthe group consisting of optionally substituted i m dazolyl, -
optionally substituted inridazolinyl, -NHR4; -N(R4)(COR3); -N(R4)(SO02R3,);
and - N(R4) (CH2R3b); R3 is chosen from hydrogen, optionally substituted

ted aryl-, optionally substituted. aral kyl -,

al kyl -, opti ong{cloggﬁsu@sti tfﬁ ( )

optional Iy subStPEHTEY *REHEFHRCALD 4, Whsrdio Ra) Ry aslifasitd davt Bdirodagtugrroad al kyl -,
R150- and cieno; tefhoxyR3 halogenchosen from optional 'y substituted al kyl -,
optionally substituted aryl-, optionally substituted aralkyl-, optionally

substituted hoteroaryl-, optionally substituted heteroaral kyl -, and
RL7-NH; Rib i4 compann afdofimd s honal ly substijtufed al kyl -,
optional | y 'Sﬁgfdti t ut ed _ar%/]b{-é,m _3%??3’(!? yR"—SIGB%t{D%{‘I&E’E qh&#%?f@y@ugk}%mdi onal |y
subst i t ut 64 HEYEESE PLArtiongly gubshtied atdaplkglibst i t ut ed

7. A compound according to claim 6, wherein Rz is hydrogen and R, is optionally
substityted C)-Cy alkyl,

8. A compound according to elaim 7, wherein Ry is hydrogen and Rs is efhyl or propyl,
9. A compound aceording to claim 8, wherein R is i=propyl.

10, A compound according to claim 1, wherein R, is optionally substituted phenyl-C;-Cy-
alkyl- and optionally substituted naphthalenylmethyl.

1. A compound according to claim 10, wherein R, is benzyl, chlorobenzyl, nethylbenzyl

methoxybenzyl, cyanobenzyl, hydroxybenzyl, dichi orobenzyl, dimethoxyhenzyl, or
naphthalenylmethyl.

12, A compound according to claim 11, wherein R, is benzyl-, cyancbenzyl-,

methoxybenzyl-, or naphthalenylmethyl.

13. A compound accordin g to claim 12, wherein R, is benzyl.

4, A compound according to claim 1, wherein Ry is N@R(CORy) and Ry is selected from
optionally substituted alkyl-, optionally substituted aralkyl-, optionally substituied heteroaralkyle

optionally substituted heteroaryl-, optisnally substituted aryl-, Ris0- and R 7-NH-=; R, is chosen
from optionally substituted alkyl and optionally substituted aryl; and Ry7 is chosen from
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114 1 S SEP 2096 heteroaralkyl; R4 is chosen from hydrogen, optionally
“substituted al kyl-, optionally substituted aryl -, optionally‘ig@§ﬁb$uted
aral kyl -, optionally substituted hetercyclyl-, and optionallg S ut ed
het eroaral kyl -; Rs, R6, R7 and Rs are independently chosen from hydrogen,
acyl, optionally substituted alkyl-, optionally substituted al koxy,

hal ogen, hydroxyl, nitro, cyan, dial kylam no, al kyl sul fonyl -,

al kyl sul fonam do-, al kylthio-, carboxyal kyl -, carboxam do-, am nocarbonyl -,
optionally substituted aryl and optionally substituted heteroaryl; and R15
is chosen fromoptionally substituted al kyl-, optionally substituted aryl -,
optionally substituted aral kyl-, optionally substituted heteroaryl-, and
optionally substituted heteroaral kyl-, R17 is hydrogen, optionally
substituted al kyl-, optionally substituted aryl-, optionally substituted
aralkyI-}WéﬁﬁﬁbﬁﬁwnﬁhsmbﬂmanMEﬂaﬂmm@mmﬂ@xmmﬁmgﬁagptionalIy substi t ut ed

het eroaral kyl -, including single stereoi soners, m'xtures of stereoisoners;
a pharmaceutically acceptable salt of a conmpound of Formula T; a

phar macedfi caftiympeind pecablie: welaual & vitferemh BNAERBRGEHL %ﬁér}y}/; >?ﬁ(ga@f:pt abl e
|

sol vat e : G F la 1; or a pharmaceutica cept abl e

sol vat e g%bhgmpaﬁm@ggﬁﬁéﬁP?@’%@@@’ﬁgﬁﬁr’s@“@%ﬁ@ﬂ@f CaCs ety Gurid alifyl Fornul a 1.

2- A compiiigicdedth iyt O-C/ alicory] C, ohalgi éﬁbétiféutéi ma{egi-Bé a{%xyglfg{os hydrogen,
ng to

then the ' hydr ogen. 3, A conpound accor m 1,
wher ei n E@@%@d@, g’%‘f‘f &{?H’a’rcgﬂ‘!é]%f@’hﬂﬁﬂﬁ%gpﬁdémhl-§>J~acslebrewiﬂe@tommm hydr ogen,
ami no, aPtpVlaphenaxyritfi-phaydphelal Qa@H. p@w%co nyg-k Kt a%g;-h%mq%},%gﬁqum gl - C4

al koxy, Gimetcha X cyano. 4. A oun cordin

wherei n Rs, h&%@ﬁ%ﬁgﬁ@%ﬂa%@%@éﬁ@heeﬁ; lalkyl swbstiswedeith €pm hydr ogen,

cyano, nékeryxynd bemeyldxgiegen. 115 19 SEP 2006 5. A compound according to

claim4, wherein R5, R6" and Rs are each hydrogen and R7 is cyano, nethoxy

or hal ogen. e
16, A compound aceording to claim 13, wherein Ry is chosen from phenyl, halopheny,

dihalophenyl, cyanophenyl, halo(trifluoromethyl)phenyl, hydroxymethylphenyl, methoxyphenyl,
ethoxyphenyt, carboxyphenyl, ethylphenyl, tolyl, methylenedioxyphenyl, ethlenedi xoyphenyl,
methoxychlorophenyl, dihydro-benzodioxinyl, inethylhalophenyl, trifluoromethylphenyl,
bis(triﬂuoromethyl)phenylbenzyl, furanyl, C(-Cy alleyl substituted furanyl,
trifluorometiylfuranyl, C,-C, alkeyl substituted trifluoromethylfuranyl, benzofuranyl, thiophenyl,
C,-Cy alkyl substituted thiophenyl, benzothiophenyl, benzothiadiazolyl, pyridinyl, indalyl,
methylpyridiny, trifluoromethylpyridinyl, pyrrolyl, quinolinyl, picolinyl, pyrazolyl, C,-Cy allyl
substituted pyrazolyl, N-methyl pyrazolyl, C,-Cy alkyl substituted N-methyl pyrazolyi, C,-C,
atkyl substituted pyrazinyl, C,-Cy alkyl substituted isexazolyl, benzoisoxazolyl,
morpholinomethyl, methylthiomethyl, methoxymethyl, N-methyl imidazolyl, and imidazolyl.

17. A compound according to claim 16, wherein Ry is tolyl, halophenyt, hal omethylphenyl,
hydroxymethylphenyl, methylenedioxyphenyl, formylphenyl or cyanophenyl.

18. A compound according to claim 1, wherein Rz is -N(R4(SO1R3,) and Riq is chosen fram

C1-Cy3 alkyl; pheny!; naphthyt; phenyl substitated with halo, C-Cy alkyl-, C-Cy alkoxy, cyano

nitro, methylenedioxy, or triflucromethyl; biphenylyl ; and heteroary],
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6. A conpound according to claim1l, wherein R2 is optionally substituted
"Cl-C4 alkyl and R2 is hydrogen or optionally substituted C-C glﬁ%l. 7. A
conmpound according to claim®6, wherein Rv is hydrogen and R2 is it 8rIBl6I y
substituted C1-C4 al kyl, 8. A conpound according to claim7, wherein Rz, is
hydrogen and R2 is ethyl or propyl. 9. A conpound according to claimS§,
wherein R2 is i-propyl. 10. A conmpound according to claiml1, wherein R 1is
optionally substituted phenyl-d -C4- al kyl- and optionally substituted
napht hal enyl net hyl. 11. A conpound according to claim 10, wherein R, is
benzyl, chl orobenzyl, nethyl benzyl, nethoxybenzyl, cyanobenzyl,

hydr oxybenzyl , di eh] orobenzyl, di nethoxybonzy], or nap)rthal enyl nethyl .

12. A compound according to claim1l, wherein R is benzyl-, cyanobenzyl -

met hoxybenzyl -, or napht hal enyl net hyl. 13. A conpound according to clalm
12, wher éfn. Reompouss acopidinglid claify tﬂ)mhaﬁmd{@@emsdi 6 bRerG] fbMided WAST €I N R12

N( R4) (6R8, i N bstituted al kyl
opt 1 onal Iy St F ot o4 A SR ubP Resisre St of el wammoriemoir al Kyl |

opt i onal F{FMiybsti tuted heteroaryl -, optlonally substituted aryl-, R150- and
R17-NH; R1S is chosen fromoptionally substituted alkyl and optionally
substltut ed aryl; and R17 is chosen from 116 19 SEP 2006 hydrogen

opt i onald?‘%l s u‘b;@mnm;ié@bcjaﬂdkrglto aaich Qphbiena, | iy —N{lﬁﬁbﬂgm%dq&ws chek h ]
conpounds e ¢l erel i s chosen from'phenyl; phony
substit utredQ;\{/?\n t%ﬂgynesg'é’fﬁ“%o“{r%e 1‘2# alm 1%1@1&3 Ehfsgitwbﬁhttw\gﬁh %dﬂloay Cl-C4
al kyl, Clk@ycabdayl, cymobistd, Cucedlkwi Id:n @ydk&eyyﬁm ChefAeRbik %%y C -CA al kyl
substi t utgd formyl, carboxy, cyano,
nethylenedlgﬁﬁ%mgghyﬁﬁﬁﬁg%gﬁy gﬁmﬁ%@b%cyl or trifluoromethyl; benzy];
phenoxynet hyl -; halophenoxynethyl ; phenyIV|nyI ; heteroaryl-; heteroaryl -
substitujed A 1-C4 al kyl substituted with halo; C-C4
al kyl substi t\llj\%otﬂga g&{a}%ﬁ%ﬂ%ﬁ) cl"ﬁllnlg x‘ﬁhﬂ‘%ﬁaihﬂéﬂ"f‘g‘ﬁncfwrr@‘{ehﬂwbstimtﬁl wih conpound
accor di rfgwtoomgtedmm ﬂlﬁt,hylv\dmeﬁhexw cYaBo,itS QSR L ki SR @'ﬁ&ﬁ%{y, DR QRRgY!

di hal ophg& ‘1% F@_hﬁpé g% i fl or orretl ryl)p

hydr oxynet )ﬁ'yp 55} 8‘3{&% ?f[“ap Ylhoxyphenyl , car boxyphenyl ,

- et hyl phenyl, tolyl, methyl enedi oxyphenyl, ethlenedlxoyphenyl,

22. A compound according to claim 21, wherein Ray, is chosen from halophenyl,

polyhalophenyl, tolyl, dimethylphenyl, methoxyplienyl, dimethoxyphenyl, cyanophernyl,
trifluoromethyliphenyl, trifluoromethoxyphenyl, bis(trifluorometlyl)phenyl, carboxyphenyl, t-

butylpheny!, methoxycarbonylphenyl, piperidiny] and naphthyl,

23, A compound according to claim 1, wherein Ry, is —N(R$)(CH:zR3p) and Ry is chosen from
hydrogen, optionally substituted Cy~Cyz alkyl, optionally substituted aryl, optionally substituted
aryl-C,-Cy-alkyl-, optionally substituted heterocyclyl, and optionally substituted
.hetemaryl-C;-Cq.—a]kyl- (preferably hydrogen or optionally substituted C;-Cy5 alkyl).

24. A compound according to claim 23, wherein Ry is chosen from hydrogen, C)-Cy alleyl;
cyclohexyl; phenyl substiiuted with hydroxyl, C-Cy alkoxy or C;-C; alkyl; benzyt,
heteroarylmethyl-; heteroarylethyi-; heteroarylpropyl-; and Ryg-alkylene-, wherein R4 is
hydroxyl, di(C,-Cy alkyl)amino-, (C4-C4 alkyl)amino-, arting, Cy-Cy alkoxy-, or N-
heterocyclyl-, particularly pyrrolidino, pipendino or imidazolyi,
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met'hoxycl i | orophenyl, di hydro-benzodi oxi nyl, methyllial ophenyl,

*hzfl uoronet hyl phenyl, bis(trifluorotnethyl)phenyl benzyl, furanyl, C-C4

al kyl substituted fiuanyl, trifluoronet'hylfuranyl, C-C4 rléfﬂ
substitfuted trill wuoromethyl furanyl, benzofuranyl, thiophen?ﬂ, d@%CA al kyl
substituted thiophenyl, benzothi ophenyl, benzothi adi azolyl, pyridinyl,

i ndolyl, nmethylpyridinyl, trifluoromethylpyridinyl, pyrrolyl, quinolinyl,
pi colinyl, pyrazolyl, Cl-C4 al kyl substituted pyrazolyl, N nethyl
pyrazolyl, Cl-C4 al kyl substituted N-nethyl pyrazolyl, C-C4 alkyl
substituted pyradinyl, C-C4 al kyl substituted isoxazolyl, benzoisoxazolyl,
nor phol i nonet hyl , net hyl t hi onet hyl, net hoxynet hyl, N-nethyl im dazolyl, and
i mdazolyl. 17. A conpound according to claim 16, wherein R3 is tolyl,
halophenél halonethélphenyl hydr oxynet hyl phenyl, met yl enedi oxyphenyl,

fornyl pl‘l\ll fryl B OBRUA® plrerdz, to lema:ﬁé Mmp?mﬁb 13@@13&561%%@%1%&1&&@&%&?&*1“ ein

nabh!t ﬁyl i hgﬁak ﬁ&%‘éﬁ‘ @d@aa l]vﬁ)ta %mr%s%g““o::ﬁ?[r@%aﬂa 89§hcgé@°¥®degl>/koxy,

cyano, nitro, nethylenedloxy, or trlfluoronethyl hlphenylyl and

neter oar b oS00 B R B RL al  a By

glo ko;y, bxﬁiam; omwrraﬂy smmthgpﬂa}ﬂﬂjw,opﬁdinaﬂi mjfb%tgte@a@r ’\E(tl,mﬁ}rgq.b thél .
co _Acgor in is - an

is chosegpp??o“ma%? @%&g]lliqﬁbgn@ﬁcwéﬁt‘fr?%&&@ Ql’@ﬁ“*‘élm@%mmtﬂdenyl napht hyl ;

phenyl sharparyleE e myﬁﬁpmzﬁartbdv(wdmgeﬁ Kmp&i@@ﬂl?%b‘éhtuteﬁmu @})0 C -4 al kyI

Clj-C4 al koxy, nitro, nethylenedioxy, or trifluoronethyl i phenyl yl ,
benzyl and heterocyclyl. 21. A conpound according to claim 20, mhereln

Rpi, is €hos énmnmmqﬁm;tﬂng saMddaiini F6UHvRACiHRY [} R:ﬁﬂﬁyl@rf - Wﬂﬁr@m halQ hﬁ Itypyl

met hoxy, 4 t trifluoronet car boxy,
net hoxyca oﬁ‘yzlmq;gj;ah]l S bé’%h?‘?ﬂw WHRG: cFia‘E}h%‘h%ya ordheteoestpound accor di ng

to claim2l, wherein Ran i s chosen from hal ophenyl pol yhal ophenyl, tolyl,
di et hyl hen A hen di.nmet hoxyphen anophenyl

trifl ugr omat% (Ianﬁg J?facg({)?lflﬁ/%"r’ﬁﬂﬁ’f’ ?f%‘f}él*ﬁéﬁ (R:@l{)ﬂé{h)ragﬂ Rmémbﬂmm figth) phenyl ,
car boxydﬁéﬂ‘ﬁbﬂ Cn~(34 bxﬂtyylcphdtmyl phivRy RO ERIRAIH y@&ﬁﬂybt Cplaﬁcgg‘(# i, and
napht hyl Yg%lu@l g}a&zﬂ %lag gr di ng to cI aim1l,

-- N( R4) ﬂ&-l ny "an R e A Wﬁ?aﬁdﬂﬁwlopﬁd Gnadlkylersy wditicinut ed
Cl- C 3 dhkiplhydropfl] diftald,yallytasidot YCRD, alkyhamifR! kAl Yo SRS tided

heteracyclyl-, particalarly pyrrolidino, piperidine or imidazalyl.

C

29, A compound according fo claim 28, wherein Ry is Ryg-alkylenc-, and By is C;-Cy alkoxy,
nitro, amino, alkylamine, diallcytamino, hydroxyl, or N-heterocyciyl,

30. A compound according to claim 29, wherein Ry is Rs-alkylene-, and R4 is amino.

31, A compound according to claim 29, wherein Ry is chosen from hydrogen, methyl, ethyl,
propyl, butyl, cyclohexyl, carboxyethyl, carboxymethyl, methoxyethyl-, hydroxyethyl-,
hydroxypropyl-, dimethylaminocthyl-, dimethylaminopropyl-, diethylaminoethyl-,

| diethylaminoptopyl-, aminopropyl-, methylaminapropyl-, 2,2-dimethyl-3-
(dimetlyylamino)propyl-, 1-cyclohexyl-4-(diethylamino)hutyl-, aminoethyl-, aminopropyl-,
aminabutyl-, aminopentyl-, aminghexyl-, aminoethaxyethyl-, isopropylaminopropyl-,

diisopropylaminoethyt-, L-methyl-4-(diethylamino)butyl-, (t-Boc)aminopropyl-, hydroxyphenyl-
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aryl-CG -C4-al kyl -, optionally substituted heterocyclyl, and op§ %gﬁ b@é
~substituted het eroaryl -C, -C4-al kyl - (preferably hydrogen or opt9 az y
substituted CI-C13 allcyl). 24. A conpound according to claim23, wherein
R4 is chosen from hydrogen, CI-C4 al kyl; cyclohexyl; phenyl substituted

wi th hydroxyl, C-C4 al koxy or Cl-C4 al kyl; benzyl; hcteroaryl nethyl -

het eroaryl ethyl-; heteroaryl propyl-; and R16-al kyl ene-, wherein R16 is
hydroxyl, di (J-C4 al kyl)am no-, (Cl-C4 al kyl)am no-, am no, Cl-C4 al koxy-,
or N heterocyclyl-, particularly pyrrolidino, piperidino or imdazolyl.
118 1 9 SEP 2006 25, A conpound according to claim?24, wherein R4 is

Ri b- al kyl ene- wherein R16 is hydroxyl, di(g-C4. alkyl)amno-, (G-C4

al kyl )am no-, amino, C -C4 al koxy, or N-heterocyclyl. 26. A conpound

accor di ng to claim1, wherein R, is -NH(R4) and R4 is chosen from

hydr ogen; P@Rrli Ié?fh@ﬂyph@mhsmth}rmwm@ph&ﬁj@ dilbeiyipheaplt, It&Plathl gustituted aryl,

t | ¥ako | tituted
het éfﬂiyﬁ‘?“y a‘%’a@‘?é*‘gﬂl BTt At benupBbadig i S%ﬁt@h& :

(prefer g momhoblﬂtlathadaiﬂoyphsmmﬁbxzﬂq ﬁiﬂ%@my@f aﬂetzﬁhiﬂiﬁk syl 27. ARI o
conpoun 1S | ene- erein is
hycTr) oxyl, aﬁﬁ@'%%ﬁ %4&‘9 dﬁ‘gﬁ‘f‘m BWW%{‘EIYE -l laﬂ?%yl- piridipylmeihylea al koxy,

or N het B‘P@Téﬂ}"bﬂﬁ}hﬂ" %dmwwmdﬁﬁqmﬂﬂlnngﬁwp AR fmeier €in R12 s

- N(R4) ( G h fro C4." al kyl; cycl ohexyl;
pheny! subst’? ‘tgﬁ‘?h‘?éWEﬁW? h@’?? IRiperic rﬂﬁé{{]@l’ﬁv ﬁﬁ%kﬁhawcr@ms@@ropai -kyl ; benzyl :

het eroar@lrwwyl-anﬁeﬁdybﬂryyl ethyl -; heteroaryl propyl-; and Rt 6- al kyl ene-,
wherein R16 is hydroxyl, di(Cl-C4 alkyl)anino-, (Cl-C4 alkyl)anino-,

am no, Cl-C4 al koxy-, or N- heter ocyclyl -, parti cul arl y pyrrolidino,
pi peri difo o mpdemtﬂcydrdmgﬁl clﬁn@ﬂﬂ@ﬁﬁﬂﬂdm%%ﬁ&bmgg taguﬁdﬁﬁd p}1.28, wherein R4
al kyl ani no,

is Rie- ] C4 al koxy nitro,

di al | cyfdglérlxél]%mh? r% YR g@nﬁeﬁéf é?%‘b)glﬂé*rlwt%omethﬂé@mmm -according to

claim 2gnetwi@menmummemymﬂnmblkw %Iisﬂryiarﬁﬁﬁjle&ﬁdhﬁet@z?nﬂx?oet . A conpound
rogen, hethyl, ethyl,

accor d| n R4 chosen from h

propyl , ]%&b'gpfjéaegwcﬁwgﬁ %f ‘I"Cthﬂ&wﬁ‘@wﬁé‘t ﬁlyﬂeihymlmhﬂ@ét hyl -

hydr oxy@tﬂwm";mbtﬂwd&tmwnwwsﬂu etﬁylmﬁabmlamhmﬁa@ém 1 SgRh AT NoPr 0Py ! -
di et hyl g E}Q‘% vl thyi %elt hﬁganl i.no ,

met hyl am napr opy] gebyigm PRPYr d ih) ﬁau%a&yyh a\wthmawwl- or

1-cycl oh@ﬂwlamnc(lldx}ét hyl am no) butyl -, am noet hyl -, arni nopropyl -

am nobutyl -, am nopentyl -, am nohexyl -, am noet hoxyet hyl -

i sopropyl ar ni nopr opyl -

33, A compound according to claim 1, wherein Ry, is an imidazole and Rz has the formula:
N Ria
N
Ryy
wherein

Ry is chosen from hydrogen, optionally substituted C;-Cq alkyl-, optionally substituted
aryl-, optionally substituted aryl-Cr-Cs-alkyl-, optionally substituted heteraaryl-Cy-Cy-alkyl-,
optionally substituted aryl-Cy-Ce-glkoxy, optienally substituted heteroaryl-C,-Cy-alkoxy,
optionally substituted heteroaryl; and

Rz and B3 arc independently hydrogen, optionally substituted C\-Cy_alkyl-, optionally
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di i sopropyl am noet hyl -, 1-nethyl-4-(dietltylarnino)butyl-,

(t-Boc)am nopropyl -, hydroxyphenyl 119 19 SEP 2006 benzyl, nfgh%ﬁyphenyl-
met hyl nct hoxyphenyl -, di net hyl phenyl -, tolyl, ethylphonyl-19 Pl
(oxopyrrolidinyl)propyl-, (lethoxycarbonyl)ethyl-, benzyl piperidinyl-

pyridinylethyl-, pyridinylnmefhyl-, norpholinylethyl-, norpholinylpropyl-

pi peridinyl -, azetidinylnmethyl-, azetidinylethyl-, azetidinyl propyl -
pyrrolidinylethyl-, pyrrolidinylpropyl-, piperidinylnmethyl-

pi peridinyl ethyl -, imdazolyl propyl-, imdazolylethyl-

(ethyl pyrrolidinyl)methyl-, (nmethyl pynolidinyl)ethyl-, —
(met hyl pi peridi nyl)propyl -, (nethyl piperazinyl)propyl-, furanylnethyl- and
i ndol ylethyl. 32. A conpound according to claim3 1, wherein R4 is e

am noot hyl -, ani nopropyl - am nobutyl -, am nopentyl -, am nol rexyl -

met hyl am aegihyd aryi- 'B?Bft;lﬁdnﬁxm S%Bg}%@%@pc,a@g@ﬂgy' am nobut yl -

met hyl am nopcntyl = yl am noet hyl -
di not hyl am nopropyl , di nct hyl am nobut yyl -, di net hyl am nopentyl -, dim

et hyl am nphex m noet. hy. et hyl am nopropyl -, ethyl am nobutyl -
et hyl ani nopen%ﬁy mpe ﬁ%ﬂﬁa{ﬁ%ﬂ QVI"’JB Wwheggin hij PWﬁ@thﬁl}tBﬁ with C;-Cy-alkyl,

di et hyl a anpﬂb}Jw,al;ldMﬂﬁtohyﬁeam oyl -, di et hyl ami nopentyl -, or di
et hyl am nohexyl. 33. A conpound according to claim1l, wherein RT, is an
i mdazole and R 2has the fornmula: R13 RO~ ~ N Rlv wherein R4 is chosen

from hydr3<§genf\cmpmnmdazhbqrdmglth&ﬂduhlm%e?émﬁ?lkﬁﬁ)h}’l a%iﬁ F”a| l'y substituted
opt I oria

aryl - substituted aryl |y substituted
het eroaryl - fo %BB@EXG E optionally substituted aryl-C - C4-al koxy,

@ptlonally substltuted heteroaryl Cl- C4- al koxy, optionally substituted

het er oar yk; and re independently hydrogen, optionally
subst i t ut ed ok O@U%ﬁﬁg%%n%ﬁgﬁﬂgﬂéﬁ,whﬂ@g@u is lydoEe ad0G;: isubsititddut ed ar vyl -
or opti ofaddsyallglibsti tuted aryl -d - C4-al kyl .

37. A compound according fo olaim 36, wherein R,y is hydragen and Ry is amingmethyl-,

aminoothyl-, aminopropyl-, acetylamino-methyl-, acetylaminoethyl-, benzyloxycarbonylamino-
methyl- or benzyloxycarbonylamino-ethyi-.

38, A compound according to claim 1, wherein Ry, is an imidazoline and Rz has the formula

._n.r\\tf"-r Rig
N Ria

—(
\ Rior
N

Ria
wherein,
Ry 18 chosen from hydrogen, optionally substituied Cy-Cralkyl-, optionally substituted
aryl-, optionally substituted aryl-C-Cy-alkyl-, and aptionally substituted heteroaryl; and
Ryo, Ripr, Rig,and Ry4 are independently chosen from hydragen, optionally substituted

Ci-Cg alkyl-, optionally substituted aryl-, and optionally substituted aryl-C~Cy-alkyl,

39. A compound according to claim 38, wherein Ry 13 methylenedioxyphenyl; phenyl;
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34. ‘A conpound according to claim33, wherein RO is phony] substituted with
G-C4-al kyl, G -C4-al koxy-, and/or hal o; phony]; or benzyIT- ?E ifB conpound
according to claim34, wherein RO is tolyl; hal ophenyl; or 9 SEP 20

hal onet hyl phenyl . 36. A conpound according to claim 33, wherein R13 is
hydrogen and R13 is substituted Cl1-C4. alkyl. 37. A conpound according to

claim 36, wherein RL13 is hydrogen and R13 is am nonethyl-, am noothyl -,
am nopropyl -, acetyl atni no-net hyl -, acetyl am noet hyl -,
benzyl oxycar bonyl am no- net hyl - or benzyl oxycar bonyl am no-ethyl-. 38. A

conpotund according to claim1l, wherein RL2 is an im dazolino and R12 has
the fonnula ',jrJ Ro" NRya Ra Ro NRoO wherein, RO is chosen from
hydr ogen, optionally substituted Cl1-CR al kyl -, optionally substituted
aryl-, optionally substituted aryl-Cl-C4-al kyl -, and optionally substituted
bet er oar ykc;-CangdyiRE.c, RiQse. d R..14 are |ndependently chosen from
hydr ogen, opti o%gﬁ:?fds@lﬂ%g?’i’tﬁiﬁ%réﬁﬂa&&%n%%ﬁf}yllnﬂrBﬁ’tleonal |y substituted
aryl-, and optionally substituted aryl-Cl-C4-al kyl. 39. A conpound

accor di ng46.0 cA aifReafd achhi9fS! I.S. ni et hyl enedi oxyphenyl ; phenyl; 121 1

9 SEP 2006 G o goft @%t‘?ﬂ% %?o&’{)]@f?‘“g\hﬁﬁwhwp bxphvh e ipdienyl ;

or benzy! . M3GOxyEhenghy eryt; cohdémeghylghegylai m 39, wherein RO is

met hyl enedi oxyphenyl ; phenyl; tolyl; nethoxyphenyl-; hal ophenyl; or

hal onet h)éﬁluphergl . 41. A conpound according to claim39, wherein Ro, RoO.,

R14', and*'R14 ‘eteriowiseordientd JaimBROWRSEARQ! R QPR 0 ituted C -C4
R BERIAGRRI Y sinBhiahifh

al kyl . 42uyafs or. dj o0 claim4l, erein re
hydr ogen. y 4#%%%3%%5{@{7?%@@ H‘@‘Ygt ructure: O R5
42. A compound according to claim 41, wherein R4 and R4 are hydrogen,

43. A compound having the structure:

0 Rs
R1 Rs
R
R
o R
Ri2 Ra

wherein

Ry is benzyl, halobenzyl, mefthoxybenzyl-, cyanobenzyl, or naphithalenylmethyl-;

R, is ethyl or propyl:

Ry is hydropen;

Rs is hydrogen;

Ry is hydropen;

Ry is hala, cyano, methoxy or hydrogen;

Ryis hydropen; and

Ry2 is ~NR4(COR3) wherein Ry is optionally substituted aryl and Ry is Ryg-al kyvlene-
wherein Ryg is hydroxyl, di(C,-Cq)alkylaming-, (Ci-Cy alkyl)amiino-, amino, pyrroliding,
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RLRaRR1 RVOR Rz Ra wherein R is benzyl, hal obennyl,

".met hoxybenzyl -, cyanobenzyl, or naphthal enylnmethyl-; R2 is ethyl or
propyl; R2, is hydrogen; R5 is hydrogen; R6 is hydrogen; R¥SEB A o,
cyano, methoxy or hydrogen; Rg is hydrogen; and R12 is -NR4(COR3) wherein.
R3 is optionally substituted aryl and R4 is Rl111-al kyl ene- wherein R16 is
hydr oxyl, di (C, - C4)al kyl aani no-, (Cl-C4 al kyl)am no-, am no, pyrrolidino,
122 19 SEP 2006 piperidino, imdazolyl and norpholino. 44. A conpound
according to claim43, wherein R is benzyl, hal obenzyl, nethoxybenzyl-,
cyanobenzyl, or naphthalenylnethyl-; Rz is propyl; R2 is hydrogen; Rs is
hydrogen; R6 is hydrogen; R7 is hal o, cyano, nethoxy or hydrogen; RR s
hydrogen; and R12 is -NR4(COR3) wherein 144 is am nopropyl and Rr is tolyl.

45. A conpoupd haying the structure: R R Rs R2 1| '
ptperidino, imidazolyl and moypholing.

44. A compound according to claim 43, wherein
R is benzyl, halobenzyl, methoxybenzyl-, cyanobenzyl, or naphthalenylmethyl-:
R; is propyl:
Rs- is hydrogen;
Rs is hydrogen;
Rg is hydrogen;
Ry is halo, eyano, methoxy ot hydrogen,;
Ryis hydrogen; and
Ry2is —NR4«(COR3) wherein Ry is aminopropyl and Ry is tolyl.

45. A compound having the structure:

O Rg
Ry Rg
R,
Ro
o Ry
R1a Rg

wherein

R, is benzyl, halobenzyl, methoxybenzyl-, cyanobenzyl, or naphthalenylmethyl;
Ra is ethyl or propyl;

Ra is hiydrogen;

Rs is hydrogen;

Rg is hydrogen;

Ry i hale, cyano, methoxy or hydrogen:

Rg is hydrogen; and
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R2, . OR7 Rig Rg wherein R is benzyl, hal obenzyl, nethoxybenzyl
*.cyanobenzyl, or naphthal enylnmethyl; R’ is ethyl or propyl

hydrogen; Rs is hydrogen; R6 is hydrogen; R7 is halo, cV QﬁEPﬂ@$hoxy or
hydrogen; Rs is hydrogen; and. 123 1 9 SEP 2006 R12 is optionally
substituted i m dazolinyl having the structure if R14" \(\//N R14 Rs- Rlo

N RIRO wherein Rio, Ro-, Rl4 and k14" are independently hydrogen or
optionally substituted CG-C4 alkyl; and RO is optionally substituted
phenyl . 46. A conpound having the structure: ORS RL Rs Rp R2, R7 Rl2 Ra
wherein k1 is beuzyl, hal obenzyl, nethoxybenzyl-, eyanobenzyl, or

napht hal enyl nethyl; R2 is ethyl or propyl;

Ry2 is optionally substituted imidazolinyl having the strocture

J\f\‘{d Rig
N Ria
\ Ry
N
R1o

whercin Rig, Rior,Ry4 and R4 are independently hydrogen or optionally substituted C-Cs alkyl;
and Ry is optionally substitated pheny!.

46. A compound having the structurc;

0 Rg
Ry Rg
Ra
Ry
o Ry
Rqz Rg

wherein
Ry is benzyl, halobenzyl, methoxybenzyl-, cyanobenzyl, or naphthaleaylmethyl;
Rz is ethyl or propyl;
Ry is hydrogen;
Rsis hydrogen;
Re is hydrogen:
Ry is halo, cyano, methoxy or hydro gen;
Rgis hydrogen; and
Ry is optionally substituted imidazole, having the structure
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R2 i:s hydrogen; R5is hydrogen; R6 is hydrogen; R7 is halo, cyano, nethoxy
“or ‘hydrogen; Its is hydrogen; and Rl, is optionally SUbSti&Htigz- i dazol e,
having the structure 124 19 SEP 2006 Irl Rta R8 N R13' é iI“""R13 is
hydrogen and R13 is hydrogen or optionally substituted alkyl; and RO is
optionally substituted aryl. 47. A conpound according to claim 1l wherein
R2 and R2~ are each attached to a stereogenic center having an
R-configuration, or a pharnmaceutically acceptable salt or solvate thereof.
48. A conpound according to claiml| that is a hydrochloric, phosphoric, or
oxalic acid salt. 49. A conposition conprising a pharnmaceutical excipient
and a conpound, salt, or solvate thereof of any one of clainms 1, 2, 3-9,
or 10-48. 50. A conposition according to claim49, wherein said conposition
further conprises a chenotherapeutic agent other than a conpound of
Formula | or a pharmaceutical salt or s®lvate thereof. Si. A conposition
according to claim50, wherein said caWﬁgsition further conprises a

taxane. 52. A conposition according to i m.5683 wherein said conposition
further conprises a vinca al kal ®e--5%3. AjEonposition according to claim
50, wherein said conposition further npr/ses a topoisonerase |
inhibitor. 125 1 9 SEP 2006 N
Rz
wherein Rys is hydrogen and Ri3 is hydrogen or optionally substituted alkyl; and Ry is optionally
substituted aryl.

47. A compound according to claim 1 wherein Rz and Ry are each attached to a sterea gemnic

center having an R-configuration, or a pharm aceutically acceptable salt or solvate thereof,
48 A compound according io claim 1 that is 8 hydrochloric, phosphoric, or oxalic acid salt.

49. A composition comprising a pharmaceutical excipient and a compound, salt, or solvate
thereof of any one of claims 1, 2, 3-8, or [0-48,

50. A composition according to claim 49, wherein said composition further comprises 2
chemotherapeutic agent other than 4 compound of Formula I or a pharmaceutical salt or solvate

thereof.

31. A composition according to claim 50, wherein said composition further comprises a

taxane.

22 A composition according to claim 50, wherein said compasitian further comprises a

vinea alkaloid.

33, A composition according to claim 50, wherein said composition further comprises a
topoisamerase [ inhibitor.
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54. A conpound according to any one of clanms 1 to 53 for use in the
treatnment of a cellular proliferative disease. 55. A conpotfdfageerding to
claim54, wherein said disease is selected fromthe group consisting of
cancer, hyperpl asias, restenosis, cardiac hypertrophy, inmmune disorders,
and inflammation. 56. A conpound according to any one of clainms 1 to 53 for
use in the treatnent of a disorder associated with KSP kinesin activity.
57. Use of a conpound according to any one of clainms 1 to 53 or a
pharmaceutically acceptable salt or solvate thereof in the manufacture of
a nedi cantht f Hreoppeund ecgpring togiy cae o lauisdrto S8 dbi dserimthievecatthadafe. 58.

Use of a fotciatale) Poqifgrﬁﬁx?r%isé]a% to claim57, wherein said disease is sel ected

from the group consi 5§ ng Bf cancer, hyper pl asi as, restenosis, cardiac
hypertrophy, inmmune disorders, and inflammuation. 59. Use of a conpound
according to claim57 or 58 in the manufacture of a nedicanent for the
treat ment df a’dPBpeuRt acgertieg wradeimip4, whesmn kiid distase axsalectad/from 16

group consisting of cancer, hyperplasias, restenosis, cardiac hypertrophy, immune

disorders, and inflammation.

56. A compound according to any one of claims 1 to 53 for use in the treatment of a

disorder associated with KSP kinesin activity.

57.  Use of a compound according to any one of claims 1 to 53 or a pharmaceutically
acceptable salt or solvate thereof in the manufacture of a medicament for the treatment of

a cellular proliferative disease.

58.  Use of a compound according to claim 57, wherein said disease is selected from
the group consisting of cancer, hyperplasias, restenosis, cardiac hypertrophy, immune

disorders, and inflammation.

59.  Use of a compound according to claim 57 or 58 in the manufacture of a

medicament for the treatment of a disorder associated with KSP kinesin activity.
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