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WD 2007/ 051081 PCT/ US2006/ 060050 METHODS AND
COMPOUNDS FOR PREPARI NG CC- 1065 ANALOGS

WEROS8SMEFERENCE TO RELATED APPLI CATI ONS Thi s PCT/US2006/060050

application clains the benefit of U S. Provisiona
Patent Application No. 5 60/730,804, filed Cctober
26, 2005, which is incorporated herein by reference in
its entirety. BACKGROUND CC-1065 is known to be a
potent cytotoxin. CC-1065 was first isolated from 10
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A group at Kyowa Hakko Kogya Co., Ltd. has prepared a number of CC-1065
derivatives. See, for example, U.S. Pat. No. 5,101, 038; 5,641,780; 5,187,186; 5,070,092;
5,703,080; 5,070,092; 5,641,780; 5,101,038; and 5,084,468; and published PCT
application, WO 96/10405 and published European application 0 537 575 Al.

The Upjohn Company (Pharmacia Upjohn) has also been active in preparing
derivatives of CC-1065. See, for example, U.S. Patent No. 5,739,350; 4,978,757, 5,332,
837 and 4,912,227.

BRIEF SUMMARY

One embodiment is a method of making a compound (I) or a salt thereof,
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where R and R2 are each independently H, alkyl,

wo g{odp&asT -C(ONR R', or a protecting group, P@EsEOGR60050
and R' are independently selected fromthe group
consisting of H 5 substituted al kyl, unsubstituted
al kyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl,
substituted heterocycl oal kyl, and unsubstituted
het erocycl oal kyl; R6 is H subgtituted or
unsubstituted | ower al kyl, cygno, or al koxy; and X is
hal ogen. In this nmethod, prot%®cting groups R' and R2,
are added to a conpound (11) R§ N OR3 10 (Il) to

forma conmpound (1148 Rg/n= OR K, (I11) wherein
R3is Hor alkyl. A fivE per ed riﬁﬁ IS generated
conprising the am ne 1&\‘ ogenl of conpound (111).

Anot her enbodi ment is a methodyof nmaeking a CBI CC- 1065
anal og, or a pharnmaceuticallylacceptable salt

t hereof, having the foll ow ng Porul a: 2 WO

2007/ 051081 PCT/U82006/060058) Re X RFOR4A. NR4 X Z

| W RS where X is halo;
where R' and R? are each independently H, alkyl, -C(O)OR?, -C(O)NR’R”, or a protecting

group, where R’ and R” are independently selected from the group consisting of H,

substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl, substituted
heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, and unsubstituted
heterocycloalkyl; R® is H, substituted or unsubstituted lower alkyl, cyano, or alkoxy; and X

is halogen. In this method, protecting groups R' and R? are added to a compound (IT)

) OO h

OR?
I

R |i |I NRVH

OR?
410))

wherein R? is H or alkyl. A five membered ring is generated comprising the amine

to form a compound (III)

nitrogen of compound (11I).
Another embodiment is a method of making a CBI CC-1065 analog, or a

pharmaceutically acceptable salt thereof, having the following formula:
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X1 and Z are each independently selected fromO, S and
NR8, where R8 is a nenber selected fromH,

waumsistost ed or unsubstituted al kyl, substi tutBdr/v§2006/060050
unsubstituted 5 heteroalkyl, and acyl; R4, R4, RS
and R5' are nenbers independently selected fromthe
group consisting of H substituted al kyl,
unsubstituted al kyl, substituted aryl, unsubstituted
aryl, substituted heteroaryl, unsubstituted
heteroaryl, substituted heterocycloal kyl,
unsubstituted heterocycl gal kyl, hal ogen, NO2, NROR10,
NC(O R9, OC(O NROR 0, RO OR9, C(OR9, 10 SR9, OR9,
CR9=NR10, and Q(CH2), ! AR1' X, where R9 and R 10 are
I ndependent |y sel ect ed)/FR
unsubstituted al kylro-stithsyi tuted o* unsubstituted
het er oal kyl , substituted ow unsubstiiteted aryl,
substituted or unsubstitutgdlfet ¢ ryl, substituted
or unsubstituted heterocy¥ oaI Ry rRd substituted or
unsubstituted peptidyl or where R%ksand R10 toget her
Wthwﬁ&@)@isﬁqfxﬁgen 15 atomto which they are attached
are opti onal oined to forma substltuted or
unsuBsend %ﬂ@cﬁachvé#m@%ﬂélb’ selpitsd from ey Sopd NRY where R is a

ek B} &I&Qd@dﬁ?ﬁbﬁ&&ﬂtu@mﬂ mtétﬂutgd)ﬂkﬁ' Qo Rufe¥Rr Msubstituted
nor e,_ het and R 1 and '“are eac

heterealk éﬁa T‘]Y;’ Hor lower alkyl: R6 is H substituted
or uRé PRSI R ariderd” Jue\lﬂinbal'slﬁwiepeﬁdéﬁﬂﬁ sel&VtedadiR e gr@uﬂ)d:onsmtmg

off. bR PR LGS, ST G 0 3 e

hetefostyl,t urtsebktingédiietabiryl, subdtimted Sietetasheldalkd] m’fsﬁbétkl)téd

e G tinid ?B%%%Wgﬁﬁf?@%g{éa%mgpw COR

SRHAORS, RRIAIRIE ahd SRCHWNBFR'R12, R13, and R14 are
menbers i AGEk 1o ted
or unsubs,‘tmlilctq{;jtQ ed al k%réﬁéﬁ)%g&?%l% E‘g Qﬁ%ﬁgﬁ g'g’t%{l{tuhetldeog

upibgiteiad rUpl sphstititpdar upsubaiuted hetgroaliish syhstiutad aguysubstignted

aMi ’LSstiRked &ﬂﬂs@&uié&%ﬁeﬁﬁfyi“uﬁyﬁﬁt@@ oﬁﬁﬂsﬁ%ﬁﬂe@ﬁet&@é’ﬂ%lkyl
alE(Lomto whi ch are attache 9are(gg tionally |oi'ned

SuBitHied CE ST PeB A S E & Sevksr with he nirogen

aﬁﬂﬁz/\ﬂﬁm&y Hehitddhed %/ogﬁ&ﬁﬁg) joiRett E&?V&é&%t&téh of hit@ibstituted
ers, Osp 1 ONn
r

S REHIoRIRY PRSP hierenidr f dgihers opiorlt fespining owo or
monchagtestomelcindg protecting groups R' and R2' to a

conpound gl )4 g6, Nz, independently H or lower alkyl;

RS is H, substituted or unsubstituted lower alkyl, cyano, or alkoxy; and

R’ is 2 member selected from the group consisting of H, substituted alkyl,
unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl, diphosphates,
triphosphates, acyl, C(O)R™R'?, C(O)OR'?, C(O)NR'’R'3, P(O)(OR'?),, C(O)CHR'?R"?,
SR'?and SiR"R"™R"™,

where R‘Z, RB, and R'* are members independently selected from H,

substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted
or unsubstituted aryl, or where R'? and R'? together with the nitrogen or carbon atom to

which they are attached are optionally joined to form a substituted or unsubstituted



OR3 5 (Il) to forma conmpound (I1l) R6 NRL H ORz2-
(111) where R3 is Hor alkyl. A five nenbered ring is
w@eoenstoed conprising the am ne nitrogen 10 OPCT/US2006/060050

compound (I11). A binding unit is added to conpound

(1'11), the binding unit comprising R41 R4 R5, IiF<

R5 Yet another enbodi nent is a conpound of formula

(1), or a pharmaceutically acceptable salt thereof:

/IBr RS NR OR2 15 (1) where R and R2 are each

i.nde ent . a ONRR', or a
P GE GG i g haig GO T ey abiHabysanipiDe o or
n®ed lgatreatohs.om t he group consisting of H 4 W

onsub PRI B R vﬁtsé%%giilanﬁéﬁsta%'g%mn@dln

aryl, substituted R& QS L
het eroaryl, substituted oal kyl, and
unsubstituted heterocydl ; BRI EF DESCRI PTI ON
OF THE DRAW NGS Non-lim |ng gnd non- exhaustive
enbodi ments of the present invgnkion are described
with reference to the followi ng drawings. In the
> drawings, like reference n&Herals refer to like parts

tc;ﬂaﬁﬂugbﬁyguﬁdr(m)varl ous figures unless otherw se
specified. For a befter understandlng1of t he present

i nvention, referenBe 5 YRt He

urn

where R? is H or alkyl. A five membered ring is generated comprising the amine nitrogen

10 of compound (III). A binding unit is added to compound (III), the binding unit comprising

Yet another embodiment is a compound of formula (I), or a pharmaceutically

acceptable salt thereof:

R® l li NR!

OR?
15 )
where R! and R? are each independently H, alkyl, -C(O)OR’, -C(O)NR’R”, or a protecting
group, where R’ and R” are independently selected from the group consisting of H,
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10 follow ng Detail ed Description, which is to be read
in association with the acconpanyi ng draw ngs,

wok@resst FIG 1 is a synthetic schenme for onePCT/US2006/060050

enbodi nrent of a nethod of formng a CBI CC- 1065
analog; FIG 2 is a synthetic schene for another
enbodi nent of a nethod of formng a CBI 15 CC 1065
analog; and FIG 3 is a synthetic schene for a third
enbodi nrent of a nethod of formng a CBI CC- 1065

DETAI LED DESCRI PTI ON 20 As used herein, "Boc"
S}?lé*f‘&t%d ey U%w%'%%ﬂggﬂ’b%hwuted anglopmsubgitted agyd substituted

hetgedagyd) iatpyituted RitdrckpyIesubstitiled hetefRY@odlBy], and unlsulljacs:tﬁluted

cycl opr benzi ndol e. "Cbz" is carbobenzoxy
hftéfoé?( o'iﬁg’%di chl oromet hane. 25 "DMF" s

N, N- di net hyl f or mam de. "FMOC' refers to
9-fl uor enyl et .

triethyl am ne. '
r ef eb@nflmmtmg and non-exhaustlve embodiments of the present invention are

I d
RSP RISRE RGO by il SRR RRER ke slferonce
naweraéw’@ﬁ fq likegarta fienshewdhdarionnigispemdss ytheh’asfesmh@ed
same_neani ng as conmonl y understood by one of ordinary

oKi | FFOF 31035RunepSnghng offe esePBNRDH N PRTeOE BBk BBl the
ﬂd‘ﬂbvﬁhg Dbifafled D¥RfibficH) whiha§@be réINE hetbotidtior Wih the accompanying
& onencl| gt ure used herein and the | aboratory

b*’r"%i&%sd 8" n cell culture, nolecul ar genetics,

or ga C
nybr 5 R B Shbe SR AE LR S Aol BECh Sl o Biimipe 2P
Wﬁﬁﬁr@logmpl oyed in the art. The techni ques and
Procegyres aapﬁh&wmé fbr RRSHS e&egdléﬁwf@ hddof férmmg a CBI
conventional nethods in the art and various genera
GGl ¥45emalog: anfhe nonencl ature used herein and the
| abokat.or % a@%ﬁﬁ&dﬂ%ﬁ&né or 2 aldebeadimeah&MH SbtthY¥d offdfhing a CBI
org&g ynthetic described below are those well
%n dWAF2comonl y enpl oyed in the art. Standard
t echni ques, or nodi DERAILBDDESERIEGIONAr e used for
chem cal syntheses and chem cal

As used herein, “Boc” refers to t-butyloxycarbonyl.

“CPI” refers to cyclopropapyrroloindole.

“CBI” refers to cyclopropabenzindole.

“Cbz” is carbobenzoxy.

“DCM,” refers to dichloromethane.

“DMF” is N,N-dimethylformamide.

“FMOC” refers to 9-fluorenylmethyloxycarbonyl.

“TEA” refers to triethylamine.

“THF” refers to tetrahydrofuran.

“EDC” refers to 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride.

Unless defined otherwise, all technical and scientific terms used herein generally

have the same meaning as commonly understood by one of ordinary skill in the art to
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anal yses. 10 The term "therapeutic agent" is intended
to nean a conpound that, when present in a

wo b@rapest i cal |y ef fective anount, produces a BEBUSEA6/060050
therapeutic effect on a mammal. For treating
carcinomas, it is desirable that the therapeutic agent
al so be capable of entering the target cell. The term
"cytotoxin" is intended to nean a therapeutic agent
having the desired 15 effect of being cytotoxic to

C cells totoxic means that the agent arrests

V‘fﬁﬁg' EPdweﬁ“%'Fe - Genarally, fh?é‘og’éf‘?lét““’]‘ﬁé‘? beapifgnd the laboratory

piqeddesin ceR ldlturél rmtgednmgm’bﬁ orgdhR cHERftrY @h®hitleic acid

VTR s i LD Bk
emptqyag at thelaftoThe tebhrtiquebhamhprose da ek et ge)l&hljfy pegrace decbfting to
%&Hﬂ&{@&%lh%ﬁé ﬁxqjtiel %’t Aty ogengi]ap%l ﬁggnréFl t onsipeg?lgtufe used

Wthin
hpwrg@td tb@lab@ratomoggdm@ fin aﬂa]ytlc&hhtmsn'y,l.fmd lorgaeit sgsthetic

dBQRHe Phe1Sk SR tRYE Qve@ﬁcﬁ@@ﬁ qud: i:%ﬂé dﬁl&)ﬁg%&?@cﬂm th{]%pa %argd%{d

the point at which t

techRiqpesy gy madificaiiong ﬂ’émﬁﬁreeltsaql r chesnicel Sglub?ﬁsi? and chemical
aBalpski tuent, etc. The term"al kyI " by itself or as
partirgf anqQther substituent, neans, unless otherw se

25 s hemprulicqeentors 1B iR eaharampand dipg yhen present in
ahb’dﬂﬁp@ﬂﬁédﬂ@ rffeatle @glountDpro@adEd h dedided lﬁle&atb%ﬁtﬁﬂéffect M @Bmmal. For

BBt R BB R RESHL of erins e

tarpetisell. of carbon atons designated (i.e. Ci-ClQ neans

one R I‘ at e
dr g&gge%rgn ’2}8{89 %’ tle%%ﬁ e %E%QEhe e no dthﬁf”t"é fpeggsired
@y @@ﬁ being gﬁo@gxcﬁ@pmﬁr celis.nytotonicpneapy that the egmbpiypdsts the growth

o -l the belRUL VI, isobutyl sec-butyl, 30 cycl ohexyl,
(cycl ohexyl ) nmet hyl, cycl opropyl nmet hyl , honol o‘g’i and

i sondpategns Hreﬁ*rug"e@@énﬁws COPjuERER} a7p uSed higeejny inter Pgspbly| Both
réte0elalompaiel thhgs J‘e'ldfi@elyﬂhdéﬁlﬁﬁtt&ééﬁs%ﬂ@ lskiy bn @1 QM'Hu a§ed form
one, havi ng 0 no doubl e bonds or triple
bt whigh é%se{gﬁPW?‘fps@ﬁgmﬂﬁ ¢t Bhagpreolqgicatly §°tlvﬁ<fP‘ERj@/ C%‘Gtﬂoaﬁ &2
efifimds] 16t dt@iwititin ov inﬁhé proXinfiifyOFeatgét,celld, Ot yI

2-1 t I, 7/ 051 81 PCT/ 06/0

Cour 5% S g el SRR 3 D93 47 G0 R0 RRPERITar to @ bond
imtidmyasyhe poliat aawd,th Alpr digpfaypgt maBetp ustaymgﬂed to thaderbdindeh bfjther
ntbq%ggie,gaildasn drF'QJB%L&an&S term"al kyl," unless

F'wse n also neant to i ncI ude t hose
der i Vhe fepas ald;ﬁ’l b}kl}delf@eﬁff prstiofianother suibstistent,[mdaps, onless otherwise
%EE‘E{ha ﬁ?al%ht e Bﬁﬁ&@:h i&MAm or ’c/':\%ﬂélhygrrogz&m& rre\ﬂ%'ap Gr @nfbination thereof,

| m ed drocarb n groups are ter
whichrpay Ikeyq‘uily saturated mono- or polyunsaturated and can include di- and

U)

multivalent radicals, having the number of carbon atoms designated (i.e. C,-Cyo means one
to ten carbons). Examples of saturated hydrocarbon radicals include, but are not limited to,
groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl,
cyclohexyl, (cyclohexyl)methyl, cyclopropylmethyl, homologs and isomers of, for
example, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An unsaturated alkyl group is
one having one or more double bonds or triple bonds. Examples of unsaturated alkyl

groups include, but are not limited to, vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-
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The term "al kyl ene” by itself or as part of another
substituent means a divalent radical derived from an

wa@bdoanslosns exenplified, but not |imted, by PCT/US2006/060050

- CH2CH2CH2CH2-, and further includes those groups
descri bed bel ow as "heteroal kyl ene." Typically, an
al kyl (or al kylene) group will have from1l to 24
carbon atons, with those groups having 10 or fewer 10
carbon atons bei ng preferred in the present invention.

r al k | ene" 1s a shorter chain
N e N I e Loty LN N AR A SR
aficctive highar lhmblo@taﬂmmﬁhﬁ The kdin’ ia&;tyﬁ’l’ olkds\therwidy lnth@ ad fiso
t a unl ess
ridbena D RS LSt N bRl dFihed Biiors SR Brlowethcbra n,
“hﬂteregllsylr”cAﬂgyd o3 () A Mrchrea@lhmaéd, to h:jzarooarbmogﬂauptadré tded
f, 1,; consi sting of a nunber of carbon atons and at

east one heteroatom sel ected fromthe group
cons &g feAy “Ykylene” Ny isplf anas part ofi arbthdrenlstituentyaeans a divalent

re{él'i&af QIRRd fromimhainand e§éHl lﬂ'fed ShP B 111%¥ed°9§ —@?%I%PFEHT and

idi zed and the ni trogen het’er oat om may
eﬁ‘t‘}‘é ¢sthoss@roups desseibed l&lﬁ%?ﬁ( @tewalwlens"a"ﬁﬁ’lgllymlyalkyl (or
alkglefd)acash vall rﬁﬂé’frbnﬂtlatb DAarbBPSbinls Ornnrm‘ho%@-oﬂ%trﬁhqg'lbxi fewer

t t t whi I Ky
oAbt oFbe B IRA ' B RPHAL/ NPT A KoL OEMAN s

- alkpleharde a sirter aliatn iy dr ialkyleél gloap, geﬁéﬂzﬂﬂr&@ e@krl%r fewer carbon

- CH2- NH CH3i - CH2- CH2- N( CH3) - CH3, - CH2- S- CH2- CH3,
-CH2,-S(0O)- CH3, - CH2- CH2- S(0)2-CH3, - CH=CH- 0- CH3,
- Si (ttmst)een “he@HRallHE Ny GBI or mdmbuﬁhbzomm@@rﬁeﬁ@hrs meu;s

ujtél)g(easn'p%ragg E%Hgt {Iﬁ&%_&%a %‘? 81019 %ﬁc&%%%lgl\ﬁ? &:é)quglc h§§1’oc?r on Vd ical,
or ¢ranbyinations theteaf, sensisjing Ab2 misgber pEedrbonmtoms arkat frasttonef
heBBhIORY sebfRd ok B8 rolB @&?slsﬁng ]{)f’ B! /N lji'h@@' 8@1 wﬁ%‘f'&h gfedmtrogen,

from heteroal kyl, as. exe
cirh T R e SHaRal LG o R Biorenats oy

opt@ineNybd fiakeeiced rTHéﬂfétercfh@dnﬁE);@tN r@arﬁﬁﬂ nHy 3R pMced Bany interior
I N erm

P e R b R i 1 rou e

thelrérydinde df eRinndecudn Exahples idckie, B @re ro€lified to, ~CH,-CH-O-

he n “<€RC

C&& Tt e PRI E PO, "G R ORe Cllegrer b0
S5 a0 CHSH O Gﬁt,eﬂHP@Hf@EﬁEs GH(CH Dy :CHHOHN-GCHb, and —

CW@]Q(CH%%H; fﬁﬂ‘%lﬁlg %et@f'})qto%gr?d’}&% C%Xé gﬁ‘tﬁ fsuCh as, for example, -

substitu no orientation e su uent

CHapH-O Hyyang hEHo@-Bi6EHp don Simtilagiiii thrter & hrtenomen@rbyutselfor as
%%bf&?%sﬁtﬁeﬂﬁ%eﬁﬁ%dwﬁ@ﬁt rﬁff@ﬂﬁér@’vedtﬁt&?fl lfl&&‘ l(ﬂ as -

resents bot h
R AR IO C R A O E
F&Qfétﬁrdbﬂk)ﬂaﬁ gbuips, Hekb@odt@hﬁman a@o'@él:upy@ithem%thfo'tﬂ&VJham termini
re aﬁ"ky?erkagxygj,l alkgfpeng&Xx l\&ype(r%earr{lr%l1 ky eneglammo andt ct:ﬁke The

terms “heteroalkyl” and “heteroalkylene” encompass poly(ethylene glycol) and its

ato

derivatives (see, for example, Shearwater Polymers Catalog, 2001). Still further, for
alkylene and heteroalkylene substituents, no orientation of the substituent is implied by the
direction in which the formula of the substituent is written. For example, the formula —
C(O)2R’- represents both —C(0),R’- and -R’C(0),-~.
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The terns "al koxy," "al kyl am no," "al kyl sul fonyl ," and

"al kylthio" (or thioal koxy) are used in their
wa@omwastospnal sense, and refer to those al kyl BEDURR06/060050

attached to the 5 remainder of the nolecule via an

oxygen atom an am no group, an SQ2 group or a sul fur

atom respectively. The term"arylsulfonyl"” refers to

an aryl group attached to the remainder of the

nol ecul e vi a an S02 group, and the term’ sulfhydryl"

refe roup. .1n general, an "acyl

to
su bsﬁ?ﬁ tﬁgﬁ? °’W§‘J dp gB‘“E@Pté‘E‘t the g hitdkglf’ suphetwealkydt refers to a
moiEy BavidSfrom Q 1616 eakbbeseme, the term' acyl substltuent

refe L qups,.attached 19, fulfilling
val e{n-]i teg?sg fi‘ﬂﬁ’g?' b oﬁ'éf?'la'@é{’r"b 0 nall‘ﬂsa*ﬂf"l'%l A é'rky H'P‘P garthjoalkoxy)
alteruscmnilthecdzdnyembhacsbnead dnd réfbﬂormdsy alkgl g@upsruﬂﬁ&l%df’co e

Lesent invention erns
rebneb B ool v B0 B, ARG BBe PG n gl
atpms rﬁsmnmdm ®he tewn f“arysutieny!'t efarsto anepy] gsmptastadhel esthe

rodReY o e BRLALy S, Gk ) BAORE 10k SRR HIA: Blanl

unsubstitute stitu or "u
8"OHBt er oal kyl ", respectlvely Addltlonally, for

het emaepu&hDah Kaehi sabdiitleat Qalse @19@5& ﬁl&ﬁ %rB se??&{htage%. As

at _which the heterocycle is attached he remaln
usd hepgin, the ter, fasy!” sybstifieniorefrs toyerqups maﬁhed toe prefslfilling the
valee ﬁiﬂh chrbaikyil e&i‘bﬁrﬁthaﬁ'&l Giﬂ&ﬁ’ ﬁﬁEdﬂy,or ﬁiﬁit:e@t%edt%élal?ed to thccj: ;xtolgycycl\c
cycl.ghexen xen cycl ohe an
"Tdﬂé f&f é@“&?fﬁ%pg?aﬁyarﬁg@ky y|nclugey but are
not Thenfetnet‘cydpality 12 @nd ‘j}g_&;&,behk?lf’ﬁlkWtﬂéxﬁst @Y kn) combination
- r i .
wih BB el rescdc BABSSuEiks oy B P L b e s or
unsubstintgdifadkyl? and ®bstitpted et wmhwmﬁimm@am” respectively.
AN )RRy SraPo R iy R E0SRE I
hetgrepycée isetterded todhe nwinsior ofhaimiolecwisi Brarmples afirrcloglkyignclude,
buthd ﬂbt liedited At e QASHBnty1, %clbﬁ@@l; qLé&@%h@ien?lﬁ 3R9E1bhaEnyl,

bst tuent, _unl ess ot herw se stated,
A erigh R the i o FFATiP xRt fere yCIgpIKYl s 1 iR not imited to, 1 -
(mjsi,lstteteumgaﬂoyymliw)elmsspesaumpl aﬁalpdﬁﬂir@ﬁbkpi*)erldu@ﬂ G&-ﬁeﬂiﬁblllﬁy@ 3-
al.0oa 0 Xanpl e
mpfholiE, ERARAR S 2. Ry B RaaT wr e ensE S ho

temrobydo@hien3t-¥led—pipsrazibylj X-piperagingl b the like. The heteroatoms and

cgb%i %ﬂl‘hg I' tk\g 9§c$§tsg¥éwres ar% Q)l f) aﬁu%%d?zeg’ br omopr opyl ,

unl ess otherMAse
st at Bep teans‘thblsvf iot (hadagens’ bm ﬂimtsslvmt ertas gpar3 Of another substituent,

m@QA YlHE§sa<§tMraftls% %ateﬁr Qﬁﬁérﬁn‘& c}hé(lﬂfeoﬁl‘@ A otsi‘d@iﬁg 'a&)ﬂ? Nhdditional ly,

whi'ch can be a single ring ring

tefps @ich pabhajoalindnere "f‘%?ngtorlpﬂb‘?) mmhelﬁaléwleanfi @gb/aaloalkyl For
e:ia@:ﬁﬁé RS ter “ﬁzﬂld{&ﬁ@.;ﬁlk‘!«ﬁ" i&MehYto iddl8de, bAHA b Bk BEPR! VI

oL PonrebioL s aosomg ™
V\,h er "E}Ixéntefdﬂ Ealvl”tnlieagﬁ MinleSadthaWisa ReAtedUa SulbEtitaicd BB umuBstituted
pﬁ%nsaturatedy aromatic, hydrocarbon substituent which can be a single ring or multiple
rings (preferably from 1 to 3 rings) which are fused together or linked covalently. The
term “‘heteroaryl” refers to aryl groups (or rings) that contain from one to four heteroatoms

selected from N, O, and S, wherein the nitrogen, carbon and sulfur atoms are optionally
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WD 2007/ 051081 PCT/ US2006/ 060050 oxi di zed, and the
nitrogen aton(s) are optionally quaternized. A

whedognsmsly| group can be attached to the renaP@m®©s2008/060050

t he nol ecul e through a heteroatom Non-limting
exanples of aryl and heteroaryl groups include
phenyl , 1-naphthyl, 2-naphthyl, 4-biphenyl,

1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl,
2-imdazolyl, 4-imdazolyl, pyra2|nyl 2-oxazolyl, 45

oxazql yl.,  2- Phenyl 4- oxazol 5- oxazolyl
o1 F?&%‘f‘éﬁ‘%ﬂ?‘ rogen aln(sy ye yP“""B“Y qupernizeds| A heteroaryl group can be
attimhﬁd al the rerﬂanﬁc{]er athk yoleche thvoaghod Hétero&oﬁu NUn,hr?ﬁtlBg" EMmples of
thien
%rl Whd %Xrloaryggrou?s "nl‘%(lad? gheﬁylpb PM“H% f X@hﬂ&h z‘lolflﬂli‘egi'le I )Hyrrolyl
merroml,l 3-p)2rrcbseln 2+pmaddzb Ryiinjdagelyi, ndmliéalzolyll pyﬁﬁﬂw, Bokydolyl, 4-

i BBERY ol SIS ot BBl -y 2
tlnlﬁ@bdb%ﬁeambtl,eijthmylw arfdrshét-ﬁnnda%smenyl Bethisyglt 24ppridyl,S-pyridyl,
rii1, @:ptyﬁguéﬁ Qﬂbq&rﬁﬁid?f 9%&&%%%&& %ﬂ%ll, 2 %yfa&&&aycﬁw

éscii bed bel roar
l@ﬁbdnbéggmmlmlg 5§§P§P’é'ﬁb’l i2rpuipsixelinydriequinoxsting, 3-quinolyl, and 6-

qURBLRr S’lﬂﬁfltuent& K‘é}&a@rﬁ@ﬁtﬁ‘é%ov@ﬁ&eé WSeshd }Q[er@grﬂqrn\@ s§§ems are
r eroaryl system For” breyrt

a
SRS BpRinaipr Stgratp oSt AAeerien bR ol
“h@érvaryl’ ’&1@ enconﬁbasls ey sys&ahw ib Rih@kone af Mbad doylakorhf@l rigaFstems
s as .defined above. 15

et er oar
aﬁehoél‘ged ?lyOth?rgI]sﬁ 051?‘@?&% Lor; gte%%f Y$8%i ncl ude t hose
r adi Eat lyevity, wieitedm ‘Gunyld mpbn gsedmpcorsbmmoa&ﬁﬂﬁbtha téhs (e 2.,

?l(gw ﬁrg[tﬁldgy,(a%l%lc?lb gl%%&! l% pﬁ{d{}}/ Feroa?%l rin ¥a etth nX% ﬁbove

Thas penicrm Gryplkyl. is mganise hyIUéﬁ thogy r@dm\ls ﬁrawhbb en aryl group is

r
a&é;oghg)%ﬁﬂl 41 [grcfu% (e.8: I@é’fﬁ}lﬁ ;)(I;/é?ra!éthgf( ?59.%%&1@&1%9? 4nf -tk like) including
“??&E) ﬁlkmijsfaskrgﬁ)'b Wé\mhla cméh?a atofR(a g l@é}lethﬁenm’ew)@ﬁs bega replaced by,
f&t&ﬁﬁpke&{@yﬁg@n Stom (e. E§ , Bdnoxym&Ry1eS S ?ﬂl&MJ)xymet}@rlyj (1-and

e both substituted and
“ﬁ'ﬂ?@g P%Plé%a'fdlotgﬁjé

f the indicated radical.
Pr ef Ea&tﬂﬂf thsatovt kdre (4 &, “falkyl, eawdaerbamya ’O‘Eiryﬂ aghdCtbteal1”)
ovi,d lOM/ bst he al | ,..and
xgcrl dé:rbcc)) 1 te \Ixrgu%ﬁgl%{%dt %rrﬂs ofi %gmglc {Eg azi.g!écag.f {’rgf?rred
sulsfirens doxtaaclas'pabklyzﬂenlare mbkmlncybqlmhet er oal kyl ene,

het e%Q@sltlg“eﬂ%lfﬂr t?!e § g%/ %.n alfe%ge‘}l)ﬁ@l lQ’ci1(’:C'11152(§ncludmg those groups often

het erocycl oal
refered 9@y elkwm%eiﬂgphyl hﬁrterogl&ﬂem h¢t9roalé¢reﬂ;aélslvnwb ca@oalkyl

het@}dﬁﬂzloalﬁﬂ @cl&ﬁ&%lsan@ﬁ@m 2’@1%@]3’(8?}]1)‘%4: géiém? b0 Bras “alkyl

res ectlve can pe one Oor nore o

sybstituspty” gd d\effwyé élrbému@as f Feshgetivelys angtthay, qenlpe gne g:more of a
vaiidty of giQups—dNR'cted?Mut not MRit&d to: =OBR=0, =R’ CGEOR’, -NR'R”,

SR> &fﬁ iR’ 179%‘(1 ggg)))gq @(@5 %RCQM %C(O)NR 'R”, -
NFNRI(OQ}D) Z'ER -C«NB—KZRRR RREC(O)ARNR-CEAR’R”R”’ ’)*NR”’I’
SRR NG PR s SRR ARG e g s e
nppbémiging fromizeracto (2mi+d ) tvhere ot lthegtabewmigdr of earbanatoms in
sBdhATBichn R’, R”, R’ and R”” each preferably independently refer to hydrogen,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl, e.g., aryl
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such radical. R, R', R"' and R'" each preferably
i ndependently refer to hydrogen, substituted or

waie@alostost ut ed het eroal kyl, substituted or PCT/US2006/060050

unsubstituted aryl, e.g., aryl 9 WD 2007/051081
PCT/ US2006/ 060050 substituted with 1-3 hal ogens,
substituted or unsubstituted al kyl, al koxy or

t hi oal koxy groups, or arylal kyl groups. Wen a
conmpound of the invention includes nore than one R

for a ach qof the R grou S

sttt vl {7 e e ribated o nsgites kRl alkery orghigalkory

SOTUDEL S athﬂkyl Igmttpst Waen tatlemgcﬁuélﬂthﬁﬁﬁ 1@Jeﬁti@r$mk:§1{ié’sl' 1868han one R
r attache 0 ne nitrogen s T

BB oRex e, Sacif R BB ek Sndsny ST iy e Ro R R

afQRAT grougs whe@-more rtha?ione nbhesedroups ds présent. GWHdSﬁJReand R” are

ait%\l,ﬁe&o W&oég a't nD aP IIB% E?IHQ (P Wit {. hg ntétgc%ﬁ?g atom to form a

Sdi §sm@anr>¢d g gtor pmnls Naﬁé” cfmeamnphmmde buteosle limited

tcy\"ll-ﬂyrxléngﬁs'%anﬁmg)ﬁﬁghr{ﬁ erbof! a@clv@’ikscﬁs n%?glﬂ}stlaxgnts one of

ncl ude groups i ncl ud I ng carbpbon atons oun
5'6‘3IH’éFhetalﬁta‘?ﬁlllh‘yé?féfg'éhthgfrtbﬁwn “allrk ismeamhtontikge grpepsgncludmg
carbbBatbfhs dBand-t61d25up S dthdNla Bk roéeﬁ gtbups, sEHAHebalkyl e85 -CF3

R B R e S

SubsSBintile i the autstitubers desaribad fosthb %Iklyt 14@ieh thalaByl substituents and

er ferred t ents)
ORRERT sy S re SR et e BT bR RaR o eeroany
Sthtuedts,émdsps@ivebrtaadl afervaripd émsebxmmom, fdiakagﬂe haldgeh,, -OR?,

%OOE](\J&NSN- gﬁk %%loge iR l”0968( E@@ CO,R’, -

COR ) OFEOMNR R CAGR IR -NNRC@ RZR”’ NR”C(O):R’

~1§d§||§:§§%ﬁ° )QN)R”NRS(O)RS( @o‘%v s‘éb%ﬁﬁl Nﬁﬁ%ﬁ’\%ﬁ and -NO,, -R
N3 doRdhen weﬁxk%&%ﬂk%na’drﬁlm@e@ )atbaé AP Rypmber Tapging from

zﬂ‘dﬁ@ﬂfe t6aNgin@r bf §Peh vaIBhRs bR tHe"ﬂi@oxﬁé@fcaing@yﬁmr an@fwl{épeeﬁ R”,
!ale £S on and where

matic ri
R I R R Ly
héuerwlklyy ahna@anuteaé‘fya fafk) 1adtdfzyéry1aad1smtlim&td@iﬂp.t(klyd:4)alky1 and

(unsg'?s? E.\(tél urg%xga({( -I(Z‘ﬁlg%&h E{Hgﬁélé{n?l{ng?ggw mventlon 1ncludes more

t}_amyolny B._)grel(@for@?xaplk,yiach vihbe Rzgr@mnmudﬁ]bemdentm @elected as are each
Rk rW’e b Qrﬂi }h’ﬂ%&ﬂﬁ%ﬁé}? Efaore {l'lgl"f‘@neomhé?e EP is rﬁ){c?[sent

exaﬁg , eacC roups Is I nd
sel edwedf e agyl sulstitiygnts Rn adwent f&oms aﬁtﬂle Ryl oghmrpsryhhwmay

oymsny BaRpPRED Rith b REREHGHBRR fofinih £ @tb% (CHR " fu t\bﬁerem T
ﬁévsubstltuents on _adj acent atons e ary

ognendgntly -hiRy. -Or5° C&&  efrfatingje bndy & Gised wm:seh offrom 0
t&mbﬁttéﬁlﬁmly, ﬁf/o bhﬁe 51!5&%1::@5 onl. acﬁ&@)lt A& oD e H’yl oﬂ’ﬁb@é’r@drﬂ ring

xagl%re geth t%.)ﬁ I%H h d
iy S A Pl & SAESELY dhe Y o G g Gp-ghhersin A an
BAdré erdamidmlyy—CRlTR/a -Of, -NRe, -Sy) bS(O){ LSS, -(S(OﬁEﬁRaC@I’atsmgle bond,

r tergar r|n t.i ona

o P oS P01 53, 5 1 B8 e TR P bl ey
opt.h(r@l-l[g))? replacediiyish aidpubde bordl. Alternatwely, two of the substituents on
adjacent atoms of the aryl or heteroaryl ring may optionally be replaced with a substituent
of the formula -(CRR”)s-X-(CR”R’”)4-, where s and d are independently integers of from 0

10
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15

B are independently -CRR -, -0-, -NR-, -S-, -SO)-
-S5(0)2-, -S(O2NR - or a single bond, 30 and r is an

wo paog@erosnf from1l to 4. One of the single boneeT/OR20061@60050

new ring so formed may optionally be replaced with a
doubl e bond. Alternatively, two of the substituents on
adj acent atons of the aryl or heteroaryl ring nmay
optionally be replaced with a substituent of the
formula -(CRR )S-X-(CR'R'"")d-, where s and d are

I pde dent | y.i,nteg of, from0_10 V\Q 2007/ 051081
P BB ORBS - THOK; -S4l 21 TS(QQIR-. e substigens R, R', R”
an®RO) are prﬁgﬁl)lg-mdepénderﬁ()os)ef Mbl fromTlg,@r@;léggt- étfbb'tﬂﬁfelﬂ oR ;

~ ) re preferably independently selecte
U%Ub“ tegr?eb(e: ?substltut ed or unsubstltut ed (Cl-Co)

aI kylAs usgd hegeiu, thetean fidiphdsphdtet includéspihozpbalifited RGhWESESof
iphbﬁc 094 cédtﬂhﬁg td ﬁ-jdt%gha?es rgfé)% Ofpp2 %nq%ﬁ%)rh%rsfohcatea’(incqudes but is

tal ni ng a
n@t kmﬁ%@@n@@téro emhareg adig poritajning dtred phuisplett groumsn For example,

pRfichlar &fugd W&lr&sﬁﬁtgo@tﬁb%sahﬁg irﬁ:nlrdg e phosphate

gr oups. or exarrp articular drugs having a
di phosphat e or gte i nclude: OR12 C02Me X1
R120- P=0O 1 I 11 R 1111- Ra D phosphate
ZR5 O P-OP=OR O-OR120P Oi/ N
RO Rl11 hate As used herein, the term
'('g)eterqatlo 'R| Rcl Udes ox%g&trogen (N), sul fur
. z
Diphosphate RS
CO,M
Q  OR™ 2 X
R12 ~P o-P=0 N
Or'™2 o_ 2
rizg © N
R4
RS
Triphosphate

As used herein, the term “heteroatom™ includes oxygen (O), nitrogen (N), sulfur (S)
and silicon (Si).

The symbol “R” is a general abbreviation that represents a substituent group that is
selected from substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, and substituted or
unsubstituted heterocyclyl groups.

Regarding the term “protecting group,” those of skill in the art will understand how
to protect a particular functional group from interfering with a chosen set of reaction
conditions. For examples of useful protecting groups, See Greene e! al., PROTECTIVE
GROUPS IN ORGANIC SYNTHESIS, John Wiley & Sons, New York, 1991. Examples of

suitable protecting groups include, but are not limited to, BOC, FMOC, 2-
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10 and silicon (Si). The synmbol "R' is a genera
abbreviation that represents a substituent group that

w0 g0078gloect ed from substituted or unsubstitut ePICEUK3006/060050
substituted or unsubstituted heteroal kyl, substituted
or unsubstituted aryl, substituted or unsubstituted
heteroaryl, and substituted or wunsubstituted
het erocycl yl groups. 15 Regarding the term "protecting
group,” those of skill in the art will understand how

rtic r functional roup from
t ’H‘ft&‘f L‘/ﬁ?th?j‘y\ﬁf Prins atHP{ [ousoriomm . drmetaviuc piosrazipesgionlo hrenethyl-
1 KQ{bl}ﬁantpll)ﬁBO)fo;arBSQﬂ MipHeh@beechibogyIgb&iZPs t-b t— e@'aﬁﬁﬂ@pyran

e S T lli@ﬁ“ﬁs@gﬁ\ﬁ'vt@@?’%?“ﬁy Shichbie

trp:;htqr@(glayl gy @ronpk dus*qxpi‘qubnetm bxyatboRl] vinydxtyeatbbdil, methoxy

S2006
t 2 ms?%gn}ﬁ rﬁ‘\i t%ﬁ ¥<[b905041§(8cyﬁl? ﬁ(%f)&)/%«éa}y cz.m/glcygopentyl
ozqua@phx,l[, bgnz p{gmagpny\]eﬁambb ggeltyl ttihateadell,-benzoyl, nitrophenylacetyl,

2111&&e.bieﬁblﬁfb¥1§rw Fﬁtﬁ&lﬁﬂ?&% k&ﬂﬂMéuccﬂbﬂhenW oxycar bonyl,
benz tetrah g%ran trimethylsilyl,

t - bulBA ‘&Fﬁe}?}ﬁ*yr‘%‘iepwa"ywqep@ CHEIPT"s 9 wped herein means a
phm‘hﬁ&e}d’tld&l@%ﬂ%ﬂtﬁilé Mhteria, c?on?p‘osﬁx&h N MAE tsnéﬂ as a liqu rd or solid

xyc.ar bon o] Ineth carbon vin
Sy A e fREARy LR ST g PR BRg Ve i Seribeey !
transpadnda myémncslyagbmh Ehtinabaiyi Gﬂtybﬁﬂéﬁtabl&é(ﬁllﬁﬁ’ (AN GO

l? %ce %ge{g%/t fep%[l)) gé ar qg{‘ %B‘ﬂ rnggcl'é:’flgjgaﬁl?fta%ééptable salts”
mzludﬁi salth eﬁtile a@udefcomybundp Wt&laremrdphrediﬁﬂh relatively nontoxic acids or
bl AL D pard fer S Muc AR RTREE Y &HPotin ARS8 h&oin.

rrer
“ﬂwa p@mn@mds e’éth presens efp’leel'éﬂne%nfamla&vely edidisdsndtionalities, base
adiﬁtliun%ﬁs cahtbelbbBdned Hy! cgh't'aglnt%rthérféluirgl ford? of‘ udch %51;1118?unds Wllth a

di uent exci |ent sol ven or encap sul atlng
Swfﬂ?}mtx?gwunwf depirerbase. citherswor in ﬁé}n@b’@H@ﬁ solvent ginamples of

piRIMARGERE Edlly| 268dptab | B E RIS RANEIUEE SodhiE [pdiSsium, calcium,
harnaceutlcall accegﬁgble salts, where the term

a ﬁ’ﬁa‘?‘%&&ﬁﬂceml OL A5 W SBll0x jpsimilarisalg | W&‘é% C%P‘t‘@d%?f the
prekemt metntion cOﬁtﬂbﬁ‘dl&dSeleasﬁdﬁﬁlﬁttEm@lﬁt&ﬁ afc&ﬁad&ittdh salts can be

obt%n?& 1?)/1?&%&0918 n% OXI Girst { clér%fs f%hc@ cgﬁnsl%%ﬁ%d lﬂg fl dl ent amount of the

ar supstituen
d@esd: adidh esdthérareat cn ind Sultahbnmn’omun dBxanfplesiog phﬂreﬁéﬁmhcally

aéc@ﬁ@lﬁg hgg Iagcﬂﬁ&%antls qr@hﬁ% e % Mer@ga dlf]%{%%lc o gs 1ke hd'%i{%:hlorlc

t1on ts Can
hsrfb@hrfmmc ﬂtsrﬁomceyboglaohor@bmregmrbmw,mhaspmu@,f| c. ent

mahsHBiogehpHobishoHe; Sdlﬁﬁﬁ'oé%ﬁ%ﬁ(;splﬁ)‘n% hﬁl‘iﬁxﬂ@ qltno dregt%sulfl.lric

suj tabl e inert sol vent | es of ceu I C

hygriodis: QPthesiQEqus a6ids #rdghe Bléﬂ pswelhay the éalwarxmﬁ from relatwely

ndmé)aﬁérlgbiﬂib a€id$ Gkd kbetic, zpmmd; EEbbl&Slﬁ@ Melei@ Fhdldhic, Cvgnzolcf,
npoundas o

s RAR e dlneris Rouheraneteopiifte: PepStPyErye ggim onic,
cifricn tatthxieahdthaneslfoaic] ghdahkdliiltd. Klscsinkled@8 sdl& of amino acids such

as arginate and the like, and salts of organic acids like glucuronic or galactunoric acids and
the like (see, for example, Berge ef al., “Pharmaceutical Salts”, Journal of Pharmaceutical

Science, 1977, 66, 1-19). Certain specific compounds of the present invention contain both
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obt ai ned by contacting the neutral form of such
conpounds with a sufficient anount of the desired

wa@eood/oswst her neat or in a suitable inert sol vEEt/US2006/060050

Exanpl es of pharmaceutically acceptable acid addition
salts include those derived frominorganic acids |ike
hydrochl oric, hydrobromc, nitric, carbonic,

nonohydr ogencar boni ¢, phosphoric, 25
nnnohydrogenphosphoric dihydrogenphosphoric

ns driodic, or

p osp a(glrdé‘hg% "ég ﬁgat?ﬂ ekcé’mpg dide be cpaverid iatg|ejther base
Odwdmhiﬂtldlrs:erel atively nontoxic organic acids like

ot APARRL G SR G TR S R comctn
S%Wt!'@ﬁ base op e and isolatiegithe mesmtl dogrpoend mthecxioyllvemioﬁﬂnnmer
ThE barbi £ hend ih k&

O L L ra B OE AL, B e
PEaRErtieh Sugh assolubility Ifiolas selvenss, undthermisediee saltkare equwalent to the
pQJeMQanQBft@le eamgaina%&ﬂgf,ﬁrsm%%ﬂﬁe Biadent G tkdéke (see,

for ex ng e et a har naceut | ca
Jour Heddiionsp sl fhed%a?sentsewélﬁe@promwconwunels’ Whjch are ina

pfodfugaotm SBx@dhfgIs 6f the KPapsiads Adsclibia HF RS AV khosOY du@l@s that
nt a 2007/ 051081 PCfT/ U(?ZOOG/ 060

SR} e Lo S P Byt RaE P SR e
cgoppodnaithe prebat hwamiont edditivhallye ptddargs bask: caverteitel the

PO q _
oGR8 5 s TSGR Rl R SRR L

enyaament. FoF exammle, pswiregsicagbe ﬂew]cyanoemrted tnthe wnapounds hthe

pleSdhy ﬁi%hmhéﬁﬁ)é%@a in étréggﬁerﬁgf ?d@éh é&%lﬂt’ltl‘[ Q@m&%ﬁ%‘ﬁ%e or

differs from vari ous sa n cer
cheamjieal gsfigentpr operti es, such as solubility in poI ar

sol ve&ttdin chbpoudti\err thé @sénhﬁlv&ﬁi&%a@éﬁstqg UhS6R R ol as well as
t he arent _form of t ound for the urposes of

CcO
sQped e RO oS aEeTTinte SoalRd Faras fis capvelent t

uﬁoﬁ&&ﬂtfomﬂk\kﬁﬁfardhﬂc&hﬁaéb&i&&tlﬁ@ RAUsHE S thi Hr&sBnEih @entiBn . 2Certain
e, conpounds descri bed

rodr rm_ Prodrugs of th
PSR B Pl AR R P G 7 i B gous forms.
Incgmamiat all phjace) &sme acksquivhlgsi fot the |u§3lcomtemﬂlatddojy&hé fresent
g@}/onda%dtaﬁ 1nteﬁgmg %n qgth%fthé E%pg F tﬁe ntese': I’theg ! Lo%n
rugs can be ¢ Ohve PLeagt iy eits
conpoertais C@ﬂpqlhés qﬁtb@s@nsent imyention passoss asyremetizicadon atoms
(dpties Q%x@f"br dB%ElQ‘?)gﬁdé fhe"i‘ﬁbe rxféte\é' &f&ter&ﬁ\’ér§ g@&ﬁ@dﬁﬁ isofErs and

exanp , pro rugs can converte
méafn%hﬁa@eré@ret weomm%%de‘fﬁtthln H\?éﬁ?l?edﬁ therrepsepy] igvangionn a

t r an'sweecrdwouﬂ@a &%dﬁS@hMﬂbénch thayaiss ubﬁtahluﬁnmﬁ%p&ﬁons of
oun s of the present

chem cal rea ﬁertaln co
a‘i"ﬂ’v%‘ﬁ?‘i"%‘?? & qne ‘§F of the gipDs t(}%hc HRET fHeh gampRinds.gEor example,
tth@bmabliedis frﬂlﬁ}j;l? radislabelsdi wigh ﬁﬁ%ﬁﬁtv@dsoﬁcﬁjéﬂ&ucﬂ 4 fgﬁ?@?@la tritium
i e I t.to. unsolvate or.ns
( g{:i'( &ocirgee-\fggn ? oar é:%re -vl\ng t( # X@lsop glc Véir%tfonts Hlé\il&cggng?ﬂnds of the

piiesant invexinn, @betheriradioactive or not, are mtended to be encompassed within the

scope of the present invention.
The terms “polypeptide,” “peptide” and “protein” are used interchangeably herein
to refer to a polymer of amino acid residues. The terms apply to amino acid polymers in

which one or more amino acid residue is an artificial chemical mimetic of a corresponding
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conmpounds of the present invention may exist in
multiple crystalline or anorphous forns. 20 In
w@eoenslogl al | physical forns are equival ent f oPCT/H82006/060050
uses contenpl ated by the present invention and are
intended to be within the scope of the present
i nvention. Certain conpounds of the present invention
possess asynmetric carbon atons (optical centers) or
doubl e bonds the racenmates, diastereoners, geonetric
ndSofErS, i.ndi vi dual isoners are enconpassed Wi thin
%“ﬁ% %25 ff‘éf"@rantlﬂ‘éa%? &S 817l 25 1R airpibroceymingRmine,pgibpriygers and
nat-nativellpoeasity dnivendid polymey. These t&RlaibRnsbrHss thakerm
« 3 Fgﬁ@ptlons of atomc isotopes at one or nore of the
that constitute such conpounds. For exanple,
t he Eertpoutrmisineagidbefarsthi rabuadi bl c&dumhg bnd s\aitteee binU® acids, as

o E5L R s8R0y Sy AP Rrd e b el oA o
the n@tueeélmmsg ghinpgeids.pNatweHy obewdng druing avitiestediiose encoded by

the @S’de@i@ cbde/ 8s REIl ROthosedinfind @S9 d GreP ﬁlogﬂféﬁ S’l%%‘t“loxyprolme,

the 30 scope of the present | nventior

'FaéP?PEYg*%%?%F%éﬁti Pd@imsphoa@rm dming aeid applegsatfars tacemperads that

hdvB HRY Gk 'lbgﬂé\blﬁe)‘n lﬂﬂ k@iidure bOa ﬁ@cfn%[ly B&U?I‘IWIHE heiff ;. c2%h 3O
cid res terns to am no acid pol yrmers

carpn i ‘%h ﬁéf’ BAYGBR amrﬁwmoaparaésarra%gqogp #d ai R group,

e.gf hothosetind, noﬂﬁmmalggmgc?igiglsglf%ﬁd@ nﬁﬂﬁé@lﬁﬂﬁﬁlﬁyf@llfoﬂﬁm\/\@uch

5 nat ur occurrin

oo B oG ipo B R BT Bt e e o bur

rea!@i the p@mtyh@rcscham@bal storctunadsUr etdryl yoeurring _enimnacid) @ dinino
Aaths %Qﬁbe J£8 ﬁ%&r&éﬁ 19&1&'91113@ %%3? 3 Ip e?&rs&et%) raQrginine and is

am nG acl
mmslve& @lth%/foa@emqfwgeaan ¢hediyat. hamine agidimimetics s mcheibical

ch@ﬂohn@ssthﬁrHaV@a afictiranal RUBrAGH rd MO ook cHanTELlls Pﬁcture of an

that function in a manner S|n1lar to the natura
argine aid; by fungtiers ia @ mpanengimilar 4p p patuiely pequrdngam lﬁe a@zé1 Hhe

tefi BurinadfiSa afiGOdadt 1§)Mtenﬁétﬁtog@}8§eh§th6 Qﬁestexaﬁcﬁéﬁiléal 85m of the
t hose a%}no aci ds that B are

nodj f i
‘mm;\arnggw yocrocwémg a‘i?"lf’a?f fﬁﬁf'ﬁ?‘gﬂ?ﬁv‘é ft é§1fglrther ungerstood that the

tefth piesyrhloseino add inkiddeshansldgues af thg Satuld &hotabids, and
syn%npcalll]gtmodt’ {] adtfornl;]sa ch%he na%ura?a%eigg gcguflsc "I:F &ahﬁaslltafrnlij_ct# H ed forms

occurring ann
incladd bpt arhadt llrsltdyidumin iho aaddi;admggﬂqylena chansbshmytbnegroo lgngthened

b)ﬁg)rt@%g QbR QB s,arﬂxqing Beiffs fng))li(lfggg ’oﬁtrirg‘{ai!]l?' Q%P tch%d e% roups, and

1 | euci ne, I onli ne su oni ne ne
amifp peifls mprge@ halogﬂweé gooupa peeferably hilogerRtegrabiinh and arylgroups.

WREH At@iéhéd1B)a lﬁﬁem%ﬁjuﬁé*e BEME idendACHRARED aclﬁi"fs in @& of an

t he same basic chem cal structure as a natural dy
"aginq A9l fide chiaihoWhSTE the cerhoxyif a7 eraen of theamineggidhes besad
replcqdanith suéta (C(®) Slotip.UThisDBr exdihlé] ah S1ainRsRIG LhSAYs 1000)-

ATy B0 Ritfo aci d m metics refers 1o chem cal

Amino acids and peptides may be protected by blocking groups. A blocking group
is an atom or a chemical moiety that protects the N-terminus of an amino acid or a peptide
from undesired reactions and can be used during the synthesis of a drug-cleavable substrate
conjugate. It should remain attached to the N-terminus throughout the synthesis, and may

be removed after completion of synthesis of the drug conjugate by chemical or other
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conmpounds that have a structure that is different from
the general chem cal structure of an am no acid, but
wo vehsees i n a manner simlar to a natural |y BCT/UBZN06I060050
amino acid. The term "unnatural amno acid" is
intended to represent the "D' stereochem cal form of
the twenty naturally occurring am no acids descri bed
above. It is further understood that the 20 term
unnatural am no acid includes honol ogues of the
J ral _am.no, acids, and synthetically nodified forns
cgipditions that selpctively achigveyity rgmovatEhedlonking greuns|syitahbeifor Ned

téroninns protévtion des wéllknofn€in fRtard dipebiaR dh@rmsﬂ‘ﬁ" EQ%lﬁﬂbxg'%lockmg
ne

oL B A RSB RO SR LBl RS Do

cBlgbdt.i t ut ed aryl groups and am no acids conprised

hal d t ed d
e 8086 da 80 UpSec BERLSLAR Yy BRLAIRARYE el oSl
aaﬁlgmrbendlm@rgmemh(z e, ﬁ@ltmnm-hmdaxglpdmos”) or Sirigk: dhaingttefeofinAn

"axﬁmofga RfekskoS gqj}%o&l?)?élﬁ]co M’ﬁﬁ{%eat id1& t\Qf@ gh\blmgl%eﬁﬁsj aqtg two light

up of the am no acid een rep

1@3'1)6 infererqpnectyd iy, disubfidecdionfip opan antisan biniing poitice ﬂmxmfn Each

hb&rcGﬁiQ)\S co@H{rM&f 53 vy anish ﬁé?lagﬁrréé"on ArhRAd Q‘flééi@ A8 constant

e be protected by bl ocking groups.
S oI BOSS Te4iomE SATBHS<d O Rt S o et foa and Cro
ahdiAitay P of tB€ s, HEle, g&m:ag,mmus)r edsilan lsatgapa OEﬁﬁﬂ l%h@éhaﬂl is

e un red re and can be use
<RiPhis S LR SRR Efealen Tl e B <pbaptrapen. The i
cban Jcmg;mmregicm 1$¢Imuir($ed ef@ienlomhinaC) ethidhamayhiss dYHthekappatis
lén%cf?il‘i%ﬁ}ét 'Ith Gﬂ’/ nt & qg’éséns c%{?ﬁ H%%er s%%df;/?c{rg 9 r%;c;n% rof

conpl eti’on 0 conj ug at
hyprewdriahilit teroed eqomnlqmmw@!weosmome@@’rs/ @3200@&@%3 Bdwith
reBchdt R &rd Qs Rle8 Gkl dnRGIRHENFioht EFE)CBRUPL, a0, is

|n? grou sui tabl e m nus “protecti on
cMposgA |0 ﬂ\fﬁ?&ﬁRs d;fpwr I‘é‘i% a@@gg@ﬁp@@@%@mﬂws {o, carboxy-
t@ﬁmhﬁﬂﬁ! f(hl(ﬁﬁk &Ger RO RDRINER D, C@DR@ WHR3ACORBOFRY. The variable

[i,mt D-anlno a and carbobenzox
f?gE%‘f)ﬂ&heﬁw E‘St"@?‘?ﬁ“ aéwﬁ ingfigmain that @fem%‘wﬂt A
ahtegeﬂl The B@istﬂE&gwhﬁbﬁha miitiboaids fay &{&dlaaﬂ}ie bﬁhﬂtn_g@ffhe

. bi . anti bi ti.on"
B BBET oo ot g PR garts PR e e Sstem
(gt y@ﬁﬁq@mytcdis) agdtp frg icogpartent (éh@)tofthmmlésenaad}co(nlﬁ)enmhedys&m.
d " by -di fid
o 00, ) 5 SRS
simdy S}an@h@dqur@,mt':'b ) n$e§éﬂrem, refes énong afhieare fregméndhdfean antibody
18R St AR BNt RS paciREANbifd B 1aR aﬁ%t #'Has ﬂ;gmrs‘ﬁghq 'ﬁ'lat {h @ntigen-

heavy chai n constant fegion is ri sed
b&&m fiyactiopgf an gaigbody, EF“’CEF\ perfaweF raggegts oaf ﬁéulhifngth antibody.

BiapRs ogeiidiBg fraghéias &fcoﬁ;@&dsb@ﬁlthlﬁ Qﬂe}k@ﬂn “ﬁ@ig?d}i fr&ptent” or
ari apl e region

%'{@f‘q'gﬁmﬁ H"'@?ﬁ S?%?W&@H&?Qﬂ? ks BN phsfeement apeiovalont

fragment consisting of the Vi, Vy, Cy, and Cy domams, (ii) a F(ab")> fragment, a bivalent

fragment comprising two Fab fragments linked by a disulfide bridge at the hinge region;
(iii) a Fd fragment consisting of the Vy and Cyy; domains; (iv) a Fv fragment consisting of
the Vi and Vydomains of a single arm of an antibody, (v) a dAb fragment (Ward et al.,
(1989) Nature 341:544-546), which consists of a Vi domain; and (vi) an isolated
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chain constant region is conprised of one domain, CL,

whi ch may be of the kappa or |anbda isotype. The VH
w@e@7Vk108egi ons can be further subdivided i nt oOPCBYSIING060050

of 15 hypervariability, terned conplenentarity

determi ning regions (CDR), interspersed with regions

that are nore conserved, terned framework regi ons

(FR). Each VH and VL is conposed of three CDRs and

four FRs, arranged fromam no-term nus to car boxy-

termnu n.the.fol |l ow d

o Rty i gl SRR FiriisTive. Sttt sk gomsias of

the Bhfragrhait,fé. adtnaare caddi fodbyngpatareaiened thay chlﬂbﬁ"bﬁﬁﬂ Susing

réﬂr?t x@ar;]t %gthgﬁg 'bgeg}'ntﬂ-g% 1 ngerg'tﬁa% gnablees% io be mac?e as a single

nﬂi’mwbghelbwhwh theoVharslt Vit fegouepaioio fblan; tronsevaléna nioludulng (known

ag%FQléﬁegnqﬂvl(é‘bfgi erDggl Bl 9Ly n¢i§§%@c e‘z{%ﬂ?%iﬁf KB a\fston et

I rst”conpone SERETCI assl c
o S W8 Peen: Neifsdaseh Set: Hég4 SHE79W8B). o singlagheintahtitgxdies are

als@riﬁtbﬁﬁ'ﬁ’t@ b@%c@ﬂlp@é&éa Within 10 te @ "ﬁlﬁ%élpglq}fmé Bbrtiofit Mryantlbody
"ant i bggé, ortion"), as used herein, refers to one

Thgrecanfi “b‘far%\ﬁ biaineq wefe,conyantiopa] fechaindsrknopa to those with
sRilll ih iktieyart, andhe Glagmedh hig sbleti@d trer \AitintithdRhe thdnnBAs are intact
ab{eﬁ .shown that the antigen binding function of an

4 (§dy can be performed by fragments of a

f ul | The rgitnb "mnhdchedyantib&delrp hed hefeibicfds PG ﬁrémmbﬁto‘iantlbody

! 1t 0l Nt antib
ORISR IRl I, RN BRI ey i
apiglds bindine specifisityondaffinin for afpadignien¢epimpasi sting of the
VL, ngll@ugﬁ&g Gdised ‘Bg%inr}%fers(tb 'a)ma‘fi'erﬁliﬂ'g %gugs%gmgmnsdable in
bi val ent 3 fragnent conprisin ragnmen
3 splsgied) splyend systeatyof Mdichisan bejeadily sepwratsd fge 'Paegqeemrtamn) froma

sklebtbq sclvdn@l S}fsfe%gﬂiﬁﬂhclﬁﬁ sSdofilble) Bolif sﬁﬂ}fertybkeﬁﬁQn Qﬂlatncmg the
donmai.ns; él%/%‘ fra ment consi sting t he nd

R ot %%P%Psé‘i‘%’rﬂﬁ‘fac%w‘%?‘i oaeeeme of(a‘vswaawaxbaﬂow
stleatgdrBpttick Wﬂfdiboﬁhd £ the solidls9fbit. MEdlfd%uﬁﬁoH &41‘&1554)@)& substrate,

whi ch _consj sts Vi) an i ated 15
5065 B BeT et b B MBI O et ARy Compound,
ofldteanventiomiy boegd.on (CDR). Furthernore, although the

t wo f

for g)i}gg{)elggr@tdse oittgﬁ érlsz XntH] %%gé]ar%d A‘gaaéqr?% s!)mela¢1 5 enan%omer,
cn%@mmqsamaln@@ﬁ@d@nerbyr as agyiptuneof 1@0m¢rﬁk@1ra prifgtred embodiment,
tﬁ@@omp%anam@msarb@amﬁgaﬂma§1nggllso & RhcBldas BP@Je rind

h the VL and VH regions pair to or m nonova

%ﬂteevélalbéssor(ﬂﬁw}m pure£omppyns aredengivy incthe agte [Foy example,
eRarfiomeBtalf) &ﬁlcﬁéd mﬁd@&&hd %ﬁie%ﬂ@xﬁlc?rf'e%c@&%% 5 cﬁﬂ% prepared by

Hust on, et (é% %t Proc. ,Nat|. Acad .
“8@% %*fbe%sgfgyme i o eI T mogsbl%ﬁt'en withgepctions
thaibﬂl&dedwé thekl&rt&fdhﬂfﬁﬁﬂﬁ smbmvat denfer tulitﬂhaﬁ@lam' result in its complete

" ant. |
D A A BB b e L B RRE S i, BB route can b
rtS@bhd urql esingleotaredi medno Sechniqués fos lniveiting or kelrengnbchasged a
ptanf?cufarr ?tglgg&tnﬁar Iaz{nﬁ tvdst ?cﬁrllgsglvﬁrfg m H&eré (;fystércg)ls%n'l%r a@gr&/ell known in

nmanner as ar
the art and it is well within the ability of one of skill in the art to choose and appropriate

method for a particular situation. See, generally, Furniss ez al. (eds.),VOGEL’S
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10 anti bodies. The terns "nonocl onal anti body" as used
herein refers to a preparation of antibody nolecules
wobomgiorgBe nol ecul ar conposi ti on. A nonocl onal PenUsOEY60050
conposition displays a single binding specificity and
affinity for a particular epitope. "Solid support,” as
used herein refers to a material that is substantially
insoluble in 15 a selected solvent system or which
can be readily separated (e.g., by precipitation) from
sel ect ed _sol vent sgsten1in which it is soluble.

a
EXNGY FLOPERIA S FRACTISAF QRGANC SEEMISTRY ﬁg' EOqd-oppmar feientific and
Tedhnesal Lal) Begsr, 1990 pisl 8098081REd HRBEr, AEE CABHI RAL £31 198 (1990).

capapl e. of activat) all o sel ect ed species to be

bountplra alest PHCE NGRS r bedbuniivmeusoPbopatmandae B

moéetypasanxdkylating, unitfimsteadofithelcgclopropdpypolionibier (CPI) &by, of CC-
0 j.C i AW r _nore, than one..co und

185 &1 e Btpile OC 0SB e T G O SRR LR R oounds

havingthe ifgmuda @r p Phpymacaitioallyaceéptaplessaltsloment): (e. g.

enanti omer, cis-trans, positional, diastereoner) or

as a mxture of isoners.{In a preferred enbodi nent,

t he compounds are prepgares as substantially a single

I somer. Methods of prey jubstantial ly

i sonerically pure cgrrp are kngwn in the art. For

exanpl e, 25 enanti dh®rineak] y) enri ched pixtures and

) 8pared by using

synthetic internedi ates t e r dngtj omerically pure

in conbination with reactions “thaf efther |eave the

stereochem stry at a chiral centerwunchanged or result

wiharei X & lanirefembly, Mg C$bioBr. and] merepadferablyyX i¢ Be fi nal

Pr 00YC b5 2l HALANES 3808 KRS SHUANRCARE: G T hember

be fedolV&T Tht 0 st ngte STer 601 soner. eaﬁnlques

s¢lented figra tH, isvlptitnted arambuhgtituted lalayl eubstin@al gramsubstifuted heteroalky!,

and ghygocenter, and those for resolving mxtures of

steregisgne;s are well known in the art and it is o

wel | Rwi RRi R 314k 3 Bie|menybess indgipsndsmtly gelpgted from e grpyp qopsisting

oﬁh?ﬁﬁftiﬁﬁd ag@Q LAgbsdtRd alkst, B&lﬁtifﬂ@é’d aylP@istibsialed aryl, substituted
S|I tuatl on.

ee, generally, Furniss et  al. .
hetgrparyl. Wesepytinged twrzbewswmg@wm@w@w%%w
h&ﬂ@(ﬁl@?ﬁ@s JAI?E?,.WKBNP, NB@) jﬂllg,OﬁCtdEjMISRt LM RYO@(%%?’ C(O)R’,
Q Gl Efal | T (83 Al Ca . SSseX, ,
Skp.'@%%&f‘si, a?{’d*@i&%ﬂg*, ¢. Chem Res. 23: 128
(1990). @utreRInn¢REmad mdspeodenfLsdoBEd Fam Hsubsinunathor
R | A .
ol Bty R SHS !, IR RRAAEN Ty AUkl el P ot (Hlnsubstiuted
afyGRphstitypd prunsrbsitota! hegasaryl pspbstifated on ppfubstinge! hgescxeBialkyl,

A @HRGRdNE i EBstithiell p&stRy ) 8f whirdRP 8k RO +SUBRP Wil $he nitrogen
havi ng the fornula (or a’ pharmaceutically acceptable
atox) to whigh ey qre apgpched are optionally joined to form a substituted or unsubstituted

heterocycloalkyl ring system having from 4 to 6 members, optionally containing two or
more heteroatoms, and
R!" and R'" are each independently H or lower alkyl.
RS is H, substituted or unsubstituted lower alkyl, cyano, or alkoxy. Preferably R® is

methyl, cyano or H. More preferably, Réis H.
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X RoOR4, NRA Rs. R5 where X is halo. Preferably,

Xis O or Br and, nore preferably, Xis Br. X1 and Z
wae@7eamB1 i ndependently sel ected from 0, S andP®R8S2006/060050

where R8 is a nenber 10 selected fromH, substituted

or unsubstituted al kyl, substituted or unsubstituted

heteroal kyl, and acyl. R4, R4', R5 and R5' are

menbers i ndependently selected fromthe group

consisting of H substituted alkyl, unsubstituted

al k subst.i | t ut ed unsubstituted_aryl
SubSE IR TEE b St e thd HEtR G PENRaAT Hhabestpdaliy,

ugambstttutbdl hf&(jﬂ, k’lﬂislﬂfumylﬁte@ciﬂlﬂw A unsttﬂsﬁﬂutb%hleie 1, Hiphosphates,
t erocycl oa a
tf@%fahﬁ%ﬁfa?‘: C oS O Rt &) OR- i cmar ™
1, wher e RO and RlO are | ndependent Iy

seI ect ed 12SpHBS ] 1t

substi t ut e h'_%nsubsaftmdtlyut %g Hhe"{ grrsgaﬁ&éggrllden 30%" ‘E°?<‘tdiff¥° H,
Sld?stlw@mgvmbeﬂte@d alkyly substitvitrest qrwuwdtxtmed brtstialidyl andtsebistituted
op@ﬂsﬁﬁs@ﬁ[’c&i aryﬁ HP@B&E Rtl qJ[B ggéﬁl%#ﬁ 1k ﬁgr ﬁ %r carb tatodrn to

et €rocycl oa tituted or

ighthenare a‘?ﬁch‘?d\%? epmab\w'rwdoo fomea swbmﬁe@ pr webstltuted
h&bﬁoﬁ:ﬁﬂ@ﬂky] 2 By stéin Whisd frbih BMo Bmeenflel A6 RRMAMY Sontaining two or

“L?E {Hﬂgnal l%lfj oined to forma substituted or
SUBLOMPEed heterocycl oal kyl ring system havi ng
fr onEﬂalﬁlﬁlesﬁoﬂCBTiIeﬂ:—S 0604ialogs atel dgsco2ibad i ddLdveheld NS AFatent

AppliS S ne ema?f\l "ﬁgp%‘{?%@ﬁ%ﬂ%@ﬁﬂ%@g% eﬁﬁ}4 685, and

e end
1843 %826, atled WthCh wrsingmporaet dereindyae feadnkey | Thesy sfierences also

d%ércg e?xggﬁesfog%‘ﬁ#ﬁééhgﬁi 5}?%5%&%% f%rg%%.@?? ﬂesymr%)c{u%ds can be

used Bs USPORBIHOBe WS fe-8-Riruges) and aepradiugs cinat teast spme gmbpdiments, the

CWI@GQI(%S%M% éél&déf st PBtthrott altk¥leh ,
unsubst it ut eg co;dgﬁbst | ttt%edn%%gt eroal kailslan antibody, receptor,

PeRtdgpiestin, é"tcé‘a“ﬂ@{ x@'ci%ﬂ q@q or an H@fb@g:of for use in pharmaceutical
chihpGHNasB fat &Sectiaely delivet @em& CB{ - PB&2 analogs to desired target

%F%NE%ZRK%N Pg O%&O?lZ) 2, C(OCHR12R13, SR12 and
"RESEAA OB FYSnhi ch R1Z, R13, and R14 are nenbers

| ndepeprdntatiye S?&iln&xtdseﬂf pfdcmmefdus caiditioink that edy B¢ targeted by these
u nﬁ(qu}lot I t?j?cFe k%rbdt gls W ba& A uttap?asm, hyljljre]rsp abs?'at Id}t/spiasm colorectal
polyps, actinic ketatosis, actinic cheilitis, human papillomaviruses, leukoplakia, lychen
planus and Bowen's disease.

Representative examples of cancers or tumors that may be targeted by these
compounds include, but are not limited to: lung cancer, colon cancer, prostate cancer,
Ilymphoma, melanoma, breast cancer, ovarian cancer, testicular cancer, CNS cancer, renal
cancer, kidney cancer, pancreatic cancer, stomach cancer, oral cancer, nasal cancer,
cervical cancer and leukemias. It will be readily apparent to the ordinarily skilled artisan
that the particular targeting agent can be chosen such that it targets the drug to the tumor
tissue to be treated with the drug (i.e., a targeting agent specific for a tumor-specific
antigen is chosen). Examples of such targeting agents are well known in the art, non-

limiting examples of which include anti-Her2 for treatment of breast cancer, anti-CD20 for
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or unsubstituted aryl, or where R12 and R13 together
wWth the nitrogen or carbon atomto which they are
watdaaobwdl are optionally joined to form a subspPCT/UsBU6/060050
or unsubstituted heterocycloal kyl ring system having
from4 to 6 nmenbers, optionally containing two or 10
nore heteroatons. Exanples of CBI CC 1065 anal ogs are
described in co-owned U. S. Patent Applications Seri al
Nos. 10/ 160 972; 10/161, 233; 10/161, 234, 11/134, 685,

and ,826; all of which are incorporated herein
tfsfva%tr" .ly riarfps RSVt faF BeASETt of BigtatfeaBser B athGRpe for

treiftrnswdfﬂl}&ﬁplﬁmﬂlﬂ,dnuﬁﬁﬁg her-Hbligksie's wm@mﬁd s. These

co unds can he 15. used a

dr ugSJ e aR %““gr pgridge o ﬂhosa Oif%{élﬁ el ?rg' g‘l’?ﬁbodil I('@H&?
adhigistea@BE tOBe 6I6n amadnd gﬁa campaved obihp irgabteh sufficient to kill said
C%ggglgé R A5 Wb BHAR uiecBBoAl s BEistLEF BRI Qbject bearing the

saccC arl nucl er ¢ acl
cedbriniarfhrthey ﬁx&trmdmf@mbOﬂlmenu st@ admingteation serves to adtard or stop the

g&,qmpgﬁa Eukn%? %hat n@fudésetlhg&t,ﬂ &%' xhed&hulcxﬁ Be 3 H&cf}xeamt

anal ogs to desi’r ed ) sucﬁlas

a‘é‘ﬁ&“ﬁ'ﬁ%‘??amd%t?!déhe SO Bregiert s'tq% o’gsba Rpll dhoulgrbe at least 10%
ld§§ BERIREL0 UE gn@e.mldbéfb@ raammgltauaiayple&ratw g8t B8 R YrdWESA be

B‘%g u E%?tdzoo l‘r& B}gj gp%s y()a( {ivg 38%\3 Fé?‘ %(Bg,(ﬁréeng]etely stopped.

poI YPisarmaetiodl eolhﬁcbsaians Iuﬁslul:i_a@bm?d)ﬁllqcﬁlb evhleilretn the a&tugaﬁgredlcnt is
Vi rus ia, .lychen anus.. a .
Biflhs B bR Eta SRR o L6 B meBn R paieye i
inttendod purpbset T yctba apeougistedtiteyfot psdcul@mpplivapion ndld depend,
zﬁté’}'cclhlézdgn thQ Hgncﬁ{lcﬁl &%ﬁg tLéa{th qget\grﬁnneltilcm 3 Fx?@ﬁ’&ﬂVe %1%191@ is well

ancer pros te ca
withiscthe capsbléltlpfafrf thess @lsliled t“éb‘t m; @FRecialiy i bght ofte detaifesbr

dlseBalre h&a@cer, ki dney cancer, pancreatic cancer,

stomach cancer, oral_ cancer, nasal cancer cervi cal

cancEer any gomppiefieauived hesgjm; the ferapeatinelly elpnyine ampuntgan be
n%lhaﬁlyQ{eGHnﬂﬁ{eB |fﬁ6{1§é€]l| dugﬂe Abday$ Arget Pagmd &ﬁ‘lc?ﬁ{ahblﬁis\«kk/ﬂlrbte ﬁhose

argetjn ent can osen s i e
RO AT U B B uCtens crrpac oF Bt gelion of dvision.
Ltlpre@riet embodimehay theteltaragbidy isqudedsf 25% irhibid. Target plasma
c%rg:ggtrgitﬁ)g factlv? cgrrg;fzc;u §\® ﬁhatka?e é’ﬁ%&% of ﬁéﬁ%ﬁ% gt%ﬁagsgqbsoldg gb%, 75%,
of bvmtﬁoﬁgoréugwp nbibitadn offetidilan avtyickee presintlsereferiak The
] . . L= f.Qr.

B bt PORBERG R e pade chot@mRoli o aeecs the
approprigtenivrs ¢ighe plpsimg drig conseniption eehieved anddhe %ﬂ‘f%e can be adjusted
uaws.lds Qpﬁ&vva@arrds tbra@ﬁweané d&fired YERORIFR DL ihG i ng

non- Hodgki These conpounds provide a

met héd lwelkkric’qwrh'g thp b ferapryie sl FRIHVF AR T tse in humans can
aBd b QbRirghbdGom@ninhe neéls. Bér sxARpR]a adse Fordransicish taf
fc)rrr]n?.lla{’cé1 t%gg:llug\ne efc’ cl:'gcfulla%hge Qctmcter?tralﬁioL ltha%ﬁailsqjeen found to be effective in
animals. The dosage in humans can be adjusted by monitoring cellular inhibition and
adjusting the dosage upwards or downwards, as described above.
A therapeutically effective dose can also be determined from human data for

compounds which are known to exhibit similar pharmacological activities. The applied

19



10

15

20

25

30

5 cell. In an exenplary enbodi nent, the conmpound is
adm nistered to a subject bearing the cell. In a

wo moozlosrosexenpl ary enbodi ment, the admni ni str at PONUS2006/060050

serves to retard or stop the growh of a tunor that

includes the cell (e.g., the cell can be a tunor

cell). For the admnistration to retard the grow h,

the rate of growh of the cell should be at |east 10%

| ess than the rate of growth before adm nistration

Preferably, the rate of growmh wil|] be 10 retarded at
dosggan bordjystesiimsedivific swive bispyailabiyy gubretagy! e administered
c@ﬂmh@hewn@tmpmdthe kRbah BRAgahdcal c orTDOSI t I ons

i ncl yde co wherejn .t active in ient is
ont ADHef RO S0 e Sisa rratit sep RO g s on the msthods
désaribad abootad otlidr ecthiode ag 2re achikeven it the aitid weltl @tthin the

cé%%@ﬁ%%?n §d§§?%§ku%HDHggleffeCt'Ve for a particular

, 1Inter alia, on the condition
bei niy the et eﬂloczib@ﬂeamrstmabn,dhn sybtenmic cafchlwng vencamtoatiot of s

affiinkstele %@JEGCI apﬁ&?@%?#&i&dleﬁﬁm?ﬁn&g@sﬁ Sl inLt%H'cesHhe

the art, et a
cww@m@w&emdrso aF&acawye eeansoniration aktbe ldselcarmiiemve to

adi&eRahapgddtaad |y ef fective anobunt can be |n|t|aIIy
determned fromcell culture assa_éE Tar | as

concEtYse i tBe Bropnylpxip and/erdesatment, nbdispasesirs etﬁé t%qbnawl gellular

prolifRaisnds Sitcul ARk cafRneARARIFBdMiniskdi QintdclRd §€4bouds 001 M to
or division. 20 In preferred enbodi nents, the cellul ar

26,60 5 praferred, with Ia%%i’ét‘) D39 thh b hedeg PrelarERt pl asma
c OnCP%fehﬁ&ds%r l@lfal &Gﬁlhiéﬁaﬁ&gﬂg?lér%rg}buﬁd%%s&ib@d ﬁ@fg/ﬂbdyswany
1.nau eas or .even 0
rangg fiap abg glurlt%/d%tocf’?’ Olv({?P t ﬁnel?ettyplaar"éf ffﬁ"égw |?9 mg/day
tpather, mtﬁdmglﬂhye and BlostERpiagly fafm stk BO tnlgtmy ef ateat Sod lﬁg/day

SER Yl bEelSe B0 b0l S0P GoIRR! LOLEH 8, 8358T% W 150
ity day,adpredymicallydiroin sy 0. dnativet bljngsigiiy, 28d nmsetypisalty from

TSGR oy R BT A

t her lysé lasicameyembp disrentsypatignislopgsdhat getandns inbibikiwmen growth can
bé ﬁ‘ft]mfl)kyhap%r 164 &F dFeRab, ft%ﬁ%tr@ses'mﬁ 8. 5.9, 6@fo 5,0.45, 0.3,

dose for hunmans can formul at ed t

Oe?e HFE»\Pé 04 igmekke/d grdes &W@éwgrtam%?ﬁ qfthg drH@sofﬂefe(Hug or a drug

cfnﬁu,ﬁb@e becHR aﬁfafltﬂﬁdbﬂtﬁug ébnjléﬁﬂe MRleFerabifané 8&1@%&3 diug conjugate
can be adj ste

It
ST BT 6 ST BT Erey ARG HI sk SRy E 2 period of at least
fﬂ];emymanhc&: ;le;@tSsodﬁSmbbbled:n’gbmg imoA id hmrrm:isuym maidryh a SCID
effec | ve dos so be
rfgse A A RBE. HRRCADIRE Rt A LA ABLB A8
TphamnﬁbuhmgowmﬂWﬁbtlV|t|es The applied 19 WO

2007 Q3 A8 Indaed F%Q @tgﬁ;qoéé;flge%%ﬁmp ﬁging@r\@fj tdhSiesd +usted

based on the relative bioavai[abil pot ency

indid deadfptite prow ishe dpsma detists h sheadministpred é@mm"tﬂﬁ eﬁh@lwerf@w@he

paRiI¥RAMA fhical indication being treated. For example, in one embodiment, a compound

according to the invention can be administered in relatively high concentrations multiple
times per day. Alternatively, it may be more desirable to administer a compound of the

invention at minimal effective concentrations and to use a less frequent administration
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Adj usting the dose to achieve maximal efficacy in

humans based on the nmethods described above and ot her
worrihos®sas are wel | -known in the art is well RPT/OB2006/060050

the 5 capabilities of the ordinarily skilled artisan.

In the case of |ocal adm nistration, the systemc

circulating concentration of adm nistered conpound

will not be of particular inmportance. In such

i nstances, the conpound is adm nistered so as to

achieve a concentration at the |local area effective to
regimereyENis WAL priovidn a dkprensuiig fegimen thag is qpemmenguraifevith the severity of
t}wlgmhwuap@diseaggj/or treat rrent of diseases related to

abno cel l ratfion,_ a circulatjng

conc@ﬁ??’gfv’ i mﬁﬁlﬁ‘\‘ d§fl g?’éﬂ‘= %‘bﬁfﬁ‘?ﬁUYthhS'F‘p%’GdfeaW‘e%Tg‘me“
chf beplaiid MHich meﬁcﬁrqam sthztriﬁlaHbﬁlUtty Qacﬂﬂet Mehﬁre5y dfective to
trke) etl tF%clP l ea.f $ {) r (ajms Pgréclér?sl te% 8}11 gfe ga&cu@g/gatg.g gl%grtég s%ould
lINOIbm tbﬁb@:ﬂltful Chwg'h@éyctm caippornd 1y, C@ﬁﬂdﬂrg»gd@yqrs swahers compound

: {
pfg%?%‘ Pk MBI PR o heip ok e s derl Badverse s
e s%mtpr@@@edmgp@aqf ad@tra@t@éion and tae ﬁ@um ppefile eﬁhe tgdelgted agent.
WE'ghkmmhﬂﬁ&&ﬁ¢8ﬂ8§éﬂﬂﬁsﬂéﬁﬂﬁmﬁé0”1abOUt 0.01 to about

150 ng/ kg/'day, nore typically_ fromabout 0.1 to about

15 ng/ kg/ day, and nost typi cal %y from about | to

about 10 ny/ kg/day, for exanpkge 5 no/kg/day or 3

ng/ kg/ day. In at |east sone enbpdi ents, patient doses
that retard or inhi[pst K NGan 20 be |
Amol / kg/ day or | ess. ' t hepati ent doses

can be 0.9, 0.6, 0.5, O 0.2, 0.15, or 0.1
DJInol / kg/ day or less (r o nol es of the drug)

of the drug or a drug conjugatie, such as an

anti body-drug conj ugate. Prefthth, the drug or drug

onj u ate rowth o he tunor when administered in .
e SRt i St o e BT TSRSy, P gl and R s
H,isulssudae;csor unsutatituted dewersatkyd, o@ﬁﬂm di dflesdys Préﬂélﬁblyuﬁf)fs H, Snethyl,

o ARG BRI 00 PR S XISl B0, SXGIPL v
prefonably TR doBi- cGerGaliyambigding uhlvyan emttagteldde tlmademe substltuent of
tﬁ@ﬁh t }ggxp R r

ad) ufs]lltng ﬁalﬁndl vf%ggﬁl%bt%o pr ogv%]tgn%wggnﬁéﬁ ee\?@mslplo?d%ohe
admi ni stered conpound effective ®fr the particular
clinical indication being treat e. For ;xan‘pl e, in one
enbodi nent, a corrp% 30 é ) LeRthe invention
can be administered | | [ gh concentrations
mul tiple times per day. ly, it may be nore
desirable to adm ni st the invention
at mnimal effective concentratipns aRid to use a |ess
frequent administration 20 WO 2807/051081

witeld X520 R6/#/6,3058hd R>’ are as defined above.

Examples of suitable binding units are illustrated and described in U.S. Patent
Applications Serial Nos. 10/160,972; 10/161,233; 10/161,234, 11/134,685, and
11/134,826; as well as in U.S. Patent No. 6,534,660, incorporated herein by reference.

Suitable binding units within this formula also include binding units with multiple fused

rings such as:
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reginmen. This will provide a therapeutic regi nen that

is commensurate with the severity of the individual's
walk@easwst Utilizing the teachi ngs provi ded herBCTYUSZNG/060050

effective therapeutic treatnent regimen can be

pl anned whi ch does not cause substantial toxicity and

yet is entirely effective to 5 treat the clinica

synptons denonstrated by the particular patient. This

pl anni ng should involve the careful choice of active

conmpound by considering factors sugh as conpound

potency, relative b|oa%gllab|llty patient body

wei ght , presenceRand z adver se side

effects, : : n and the

t oxi &4 hengel gnt . GEneraIIy, t he
CBl nijjet y has for : & fgs«/ 10 where
subst i ¥ients canAbe\a t.ched to tg§ oxygen and

ni trogen atons, X |sRhan and R®1's H, substituted

or unsubstitutedi] ower al kyl , cyano or al koxy.
whRere Z& isaiblependRBtly scl¢dtednfiarhyl, S and INR® waree. R\ enember selected from

HPLf &hLaq! unsﬁﬁsdtaea*?lkw \ﬁ,@f#eugsh Qp u%gébét%etgﬁ ﬁ&g{o@&w afd acyl.

I‘ an
b| ndR gRU Hi {{P B ”’afftlaemb@s tndemméerahﬁsnlectsm frgmu theignotip

c&fswtlﬂg’sof m esu@ﬂtut@@hlﬁ&l}’unsﬁﬁﬁfmb@ﬁkﬂf su%k't'lthég |a19yl mngl%sﬂglted aryl,

units include, but are not limt
substitpgsd egrqmé,r gnsxbstltged ]J@geroml sulpqgtut%tqqyyc@pg(ylagnsubstltuted

hd%by&ﬁﬁhuéyb NP ger NP NRSR Of N6 )RAPOEAMNRAR IO QD IORACOIR®,

@and hw U S, Patent Applications
ef% 1&§b§HRPGW1258%%@§ﬁ1 ﬂ161 233; 10/161, 234,
11/ 134, 6 %erahaalﬁmlf Mehﬂdqpﬁﬂ&ntlﬁSelMﬁd fr@s H, Bublstifated or

unsqu el}lgﬁ((ll;lglkyl ttﬁug ?%r anu {tgtgnﬁl ﬁ%t rg)al\tl/%f]{, %tlxbgtl?lﬁeldsor Pgsrurbrls}ftlé‘ced
ala(l,substlmtfthemblbﬁdﬂutag mttprdasylwubﬁitumdl o1 pisebstitgetheterpaygbalkyl,

ar‘?‘d"s%gstffilét:ed g‘l]un\épos%gggcl (96%319)%}01]3 \%gré@%@ @&Qélgr with the nitrogen
atom to which they are attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally containing two or
more heteroatoms, and
R and R!" are each independently H or lower alkyl.

R'® can be H, substituted or unsubstituted alkyl, or R and R* or R® can be
combined to form a ring (e.g., a five- or six-membered ring.)

One intermediate compound useful in the formation of CC-1065 CBI analogs has
the formula (I):

M
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RA" R4 Rs N XZORs' Rs,,, R5 where Z' is
i ndependently selected fromO, S and NR8 where R8 is a

woreebes108el ected from H substituted or unsubBETWNL0061060050

al kyl, substituted or unsubstituted heteroal kyl, and
acyl. R4", R4 s', R5", and R5"' are nenbers

i ndependently selected fromthe group 5 consisting of
H, substituted al kyl, unsubstituted al kyl, substituted
aryl, unsubstituted aryl, substituted heteroaryl,
unsub stitured heteroaryl, substituted

Roergﬂclil e Raph independssily Hugllsy, -GHOY@R 6 cGEMDER’R¥slor 2 protecting

Q\ﬁh@re }N%d RN@&QG eh@n@é B@lectoq:fr@ M@é_?)é %é(si i 1%%% H,

$13h
%@t N M M s R

IRtdpsdril, Uﬁsﬁﬁstmitedl@etbrﬂﬁiyb Siibstittitechefrdeytloalk v 8id ddstiRednied
unsubs oaIkyI substituted or

tﬁﬁnﬁﬁé#a&ﬁtgﬁi é? #1988 hstituted or unsubstitut ed
het erloany conventigial :tyuthetic oithod mhcempbmﬁde(tb the starting material is 1,3-

u ed Oor._ unsubsti
D G AR iien ERR T il B [ pidel Rlimoer o5,
mbamide replage thohy droxh grstup hiby 3epositian bk eaphaiadene with an amine.
BRI AR Mu@&@' rdefioli QErFT)@ToﬁH Rl SUbRh Ro. 6,534,660 and D.L.

unsubstituted heteroc ring M%S em havi ng

Bossaetels b Werfdivpeid, 2 t2|86%'|99%) b@thpé ich@re memmratrg by

HRFhchETRS @ﬁhﬁtiﬁme@ﬁ@n Rlibnansh B8 thd adich &ﬁf&ectmg groups to both
%ﬁgggende H or |lower alkyl. RL5 can

P?Xﬁ drire mACtiEsti t uted al kyl, or R15 and R4' or
R5'  calthdugh the@imhatiofl réadtibomay ﬂa\felaﬁﬂzpfablegneld an hisk8H s@le, it can

Si ere nter dlat ound usefu
l?e 3( {fﬁgﬂ? ﬁ,%ﬁp&ﬁgb%ctee %ggagnqﬁég co%nlﬂﬂ%pressurlzed
eantion Iw.hlc(hl typicallyXocci6 aWressGR&ubdtr)ntlaﬂg’Z gid@de? thar § @bdd3BHere (about
5
T
pyndeeemethgd has been found toresultina substantlally lower yield when scaled-up
In contrast to the conventional methods, the starting material can be compound (1),

as illustrated in the synthetic schemes of Figures 1 and 2:

RB . l NHz

OR®
uy
where R? is H or alkyl. Preferably, R? is C1-5 alkyl and, more preferably, methyl. For
example, 4-methoxy-2-naphthylamine is available commercially from Aldrich Chemical
Company, Inc., Milwaukee, WI. It is relatively easy to hydrolyze the compound, if R? is
alkyl, and add protecting groups, R"’, to both the hydroxy and amine moieties to form
compound (IIT)
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group, where R and R' are independently selected from
the group consisting of H, substituted al kyl,

wareastost ut ed al kyl, substituted aryl, unsubspPCT/USBU6/060050

aryl, substituted heteroaryl, unsubstituted

het eroaryl, substituted heterocycl oal kyl, and

unsubstituted 5 heterocycloal kyl, and X i s hal ogen.

In one conventional synthetic nmethod for conmpound (1),

the starting material is 1,3- dihydroxynaphthal ene

which is then reacted with anmonia in a pressuri zed

chanber (e.g. a Rsab) ace tNB' Hydroxy group

at the 3- p05|t|on of t gne with an am ne.

Exanpl es of this synt can be found in U S

. . Boger et al., J. Og.

Chem 57, 2873 2876 (1992) h of which are

i ncorporated by reference. ordmM nation reaction is

foll owed by the addition of(gpotecting groups to both

t he hydroxy and am ne noi eti Al t hough the am nation

r eactlh eemereybdiimentg @s dlusaisbdinHigires band, a‘,trmﬂésimlﬂaltceprovide
I Aon

dl ergrﬁgrotp&mg fg{'&fpg U%heta%n%egﬁtclglymg{% !Plﬁlc'ﬁ?rgaglglasr Ag & y, the

lnléaldwtswr\&iﬁr@w Ry ptan e rgmensd diom erte of ﬂmses@wles (e g from the

I
05 ?f o G e TG ™ e
Yes (1.52 x 105 Pa). This synthetic method

has been found to r@sult ubst gtial 1y | ower
yi el d when scal ed- up. 7 o the conventi ona

nmet hods, the starting be conpound (I11),

as illustrated in the sy 2 [
and 2. Re NH2 20 OR3 (Il) whére R3 is H or alkyl.
Preferably, R3 is Cl-5 al kyl ang? nore preferably,

net hyl . For exanple, 4- netQQ%y 2-naphthylam ne is
avai |l abl e commercially fro drich Chemi cal Conpany,
Omecspecifid exappled!, cofpoudd (TVshaseheafoimadhy easy to
hydr ol yze the conpound, if R3 is 25 al kyl, and add
protecting groups, b ot-hH y and am ne
noi eties to form 2007/ 051081
PCT/ US2006/ 060050 n sone

: 0. R~ R (o11) o
enbodi nents, as illUStrated in es 1 and 2, it is
desirable to provide o

Having different protecting groups on the hydroxyl and amine substituents can facilitate

later reaction steps where one of the protecting groups can be selectively removed while
leaving the other protecting group. Alternatively, different protecting groups can be
initially added to the hydroxyl and amine substituents.

Schemes 1 and 2 (Figs. | and 2) illustrate one embodiment of the remaining steps
in forming compound (I) from compound (IV). These steps can include, for example,
forming a ring using the nitrogen of the amine group. This can be accomplished, for
example, by alkylation of the aryl ring adjacent the nitrogen followed by a ring closure
step. In one embodiment, iodination of compound (IV) by N-iodosuccinimide produces a

compound which can then be alkylated using 1,3-dibromopropene or 1,3-dichloropropene.
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different protecting groups on the am ne and hydroxy
functionalities. Accordingly, the 5 initia

w@e@restosng group, R', can be renoved from onePOf/Us1086/@60050

noieties (e.g., fromthe hydroxy noiety) and repl aced
with a second, different protecting group, R2', to
provide conmpound (IV) R6 NRLH ORZ (I1V) 10 One
speci fic exanple of conmpound (IV) has the fornula: NH
I ~/ O Having di fferent protecting groups on the

hydr oxyl af ne substi.tuents can 01I tate
FHREIOP R ot BpeRREREmER b oY BrIgsRs b Bistrmgs ShER-
Debisiedbatyirbivially (A te diveltid racentie €8BI dgritdiiee,@oh@ound (V):
protecting group. Alternatively, different protecting
groups can be 15 initially added to the hydroxyl and
am ne substituents. Schenmes 1 & (Figs. | and 2)
illustrate one enbodi nt of ining steps in
form ng conmpound (1) 3 I'V). These steps
can include, for exanple g a ring using the
nitrogen of the am ne grotp. ThFs can be acconpli shed,
for exanple, by alkylation of Yhe aryl ring adjacent
the nitrogen foll owed by a r|ng closure 20 step. In
one enbodi ment, iodination ofY bonpound (1'V) by
Tidegrtase §ifd?écﬂh@ gonﬁmme $elﬁoveﬂ QETRAMITE IWMH will teamdérsend that

e al kyl at ed .
e e o R PR . B
Ruid ROBH/(BHGRA0RREWY 9] T8Te828 (L4917, )txh@lﬂpdnﬁeqbbﬂfl‘éinrblmdference.
tribut. d L0
gi Io B ?Is‘lite;r!'(a) eu )X/ rbyrl] ﬁflh yalgiglle f%' llg{lﬁeg{]rgte&) L& §§ {2{% %vnot cl%;gﬁ.xgs of the
Phratien oﬁmtanmceners:mnbdmgdhe(us)‘: of xhromomplllh me@RZS w9 particularly
{g;ef\ﬂ %E{nﬁg? 5&@1 pf%%{u@ (iitq {3%EnE, ahpg)?QHPEC}T' W@ EhifaPcolumn.

orm e un erstood difteren
Fm@ntesseamﬂ@mfaﬁuslswnwﬁelﬁ Bag eg PRiformsd yaing émlralcﬂ

L an%gpé/fs‘g%rsg& b? 12@141@& tb gwgeeﬁbour@mm cal

Revi ews or por ated herein by
r ef er SRfeHic expBPleseE-RmPQuaf ( é‘f‘ﬁh{flﬁt W @rediohligied Onar at ed

usi ng known technlques of the

ot
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separation of enantioners including the use of
chromat ogr aphi ¢ nethods. One particularly 10 useful
wo e@hns®se i s high pressure |iquid chronat ogr aptmyus2006/060050
(HPLC) using a chiral colum. For exanple, separation
of such enantioners has been performed using a HPLC
Chiralcel colum and hexane/isopropanol (99:1) el uent
to give conmpound (1). Specific exanples of Conpound
(1) include, but are not limted to, Br Br ONK,"
O NHO OH, 25 W 2007/051081 PCT/ U82006/|O60050 cl
BrCINONBocNHI\IrO\/CBocCH [ 1\
NBoc OBoc SCI fBr NBog®™ E NBoc 0>/' OM, N O

can be uset.to form CBI 3 ?jgwo/‘\
. ’ .

OBoc
Cl Br
! [ NBoc l l NBoc
O (0]
o v N/

Compound (I) can be used to form CBI CC-1065 analogs as described, for example, in co-
owned U.S. Patent Applications Serial Nos. 10/160,972; 10/161,233; 10/161,234,
11/134,685, and 11/134,826, all of which are incorporated herein by reference. For
example, a binding unit can be added to Compound (I) by deprotecting the amine
substituent and reacting a compound comprising the binding unit with the deprotected
amine. Additional substituents can be added to the oxygen atom of the CBI compound by

deprotecting the oxygen and reacting it with appropriate reactant(s).

EXAMPLES

Without further elaboration, it is believed that one skilled in the art can, using the
preceding description, utilize the present invention to its fullest extent. The following
preferred specific embodiments are, therefore, to be construed as merely illustrative, and

not limitative of the remainder of the disclosure in any way whatsoever.
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11/ 134,685, and 11/134,826, all of which are
i ncorporated herein by reference. For exanple, a
worodiossunit can be added to Conmpound (1) by PCT/US2006/060050

deprotecting the am ne substituent and reacting a
conmpound conprising the binding unit with the

deprotected am ne. Additional substituents can be

added to the oxygen atom of the CBlI conpound by 10
deprotecting the oxygen and reacting it with

appropriate reactant(s). EXAMPLES Wthout further

el aboration, it is believed that one skilled in the

art nathe foredigg ddiein 1 PrewRag Lemnfleﬁ tsn Ea?x%ﬂepc{ﬂureélérlb kdtZ6rth
es exten

t he sent i to its ful Th
BBl i e R B usEha et ek pastraiege e P gl unless
oieewisé¢ ordieatelo be construed as nerely illustrative, and
not limtative of the renmai nder of the disclosure in

BV f WO 2007/ 051081
‘PC%¥%%§%%h$%&8gﬁpﬁ?%ﬁ§the foregO|ng and in the

SfymlJeQWOFﬁ- %@W%@yﬁ?a&lﬁy u g&?lo??&rﬁ yl{ Qr %ghthylamme

uncorrected in
(ﬁbrcentages are by wei ght, unless othermnse

i ndi Qado@ﬂlon of E—de?—Zlna %?ﬁﬂf?n 286, 1 -ﬁ mYdH ﬂ?ﬂg}s‘dl acetic

ayndglé é%{?taﬁg Flﬁ#?rﬁ) (’1:ca %cgé) ﬂ]l\gatﬁ % ! S%tﬁi Was relﬂ?u)g(ed under Nz for 4 h.
AATn;m dmowlz gf samplet (o)1 IﬁIg) Wes diRRA With etflyl 33et£f€?ﬁ) z nianl and then
RS SR T AT e e AT QR RO Rt o g i
layignshovwadwo starting mcrpil end Ondw muidh kagr shok (R:e0. 1\ The aﬂﬁn{ was
SR B A ] G Ry iy e
igfergnediate 4-hﬂ¥@ﬁ¥-§hénbéhvlmms waichiwag usert for ihanestrstepavithewt any
p[IHﬁ&anV\@B a§919¥101{ & Ry dhdx r%'-f;.r Hﬁ)h@l‘gj Afxgﬂé mvméxa:lig I({(’:@EX&'%S added

under red uce ressure a

TEAG ot %1 ga]r bytydicarbgnatefh d % 2e5.27 mmol). The reaction mixture was
rélﬂd&ydjﬁlméy N2 faraght Iy Camingxadeie®y| Weetatd) S8Ewd Lo stten'ﬁné]ﬁlé{erlal and

ste thgg % rification. To a_sol ution of
2 JoHN (R8O hy [T S6E0D Vel AiIpted Wil oA gocsteiog mL)
aﬂ'cEﬁ(as(hﬂ:d N’ht)l veanet. dhe h@rebudoluwlwad eRtddRANFitethyl addtBhe 92 x 50 mL)
3\@ | C%WGThe hea t| %?g;s refluxed under
R HF S ch e BT s R el S Pl EBrbdrbover
ash)aimus iNp2$04. Eitteradl amhcbnéntateduntiergbdiced pmksu(-d?foy(ﬂal&ﬁ)(tert-
bE R Ea6 I foh wgty L3k
PSS LA IRl SO, AP
extracted with ethyl acetate (2 x 50 nL) and the
SPhaREE 6Bcofsnaad i ned and washed with brine. The
organi cs were dried over
To a solution of compound 2 in acetone (10 mL) was added NaOH solution in
water (10 mL, 1 M). The reaction mixture was stirred at room temperature for overni ight.
TLC (4:1 hexane/ethyl acetate) showed no starting material and a new lower spot. The
reaction mixture was extracted with ethyl acetate (50 mL) and washed with water. The
aqueous layer was extracted with ethyl acetate (2 x 50 mL) and the organics were washed
with brine, dried over anhydrous Na;SOy and concentrated. The residue was purified on
10 g silica gel column with 10-20% ethyl acetate in hexane to yield compound 3 (181 mg,
53%) as an oil,
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anhydrous Na2SO4, filtered and concentrated under
reduced pressure to yield N-(tert-

woadoylospogcar bonyl ) - 4- O (tert-butyl oxycar bonyl ) PCF/Oama6/m60050

ylam ne (2, 80%yield) as oil. 25 Synthesis of
conmpound 3 To a solution of conpound 2 in acetone (10
m.) was added NaOH solution in water (10 nL, 1 M.
The reaction mxture was stirred at roomtenperature
for overnight. TLC (4:1 hexane/ethyl acetate) showed
no starting material and a new | ower spot. The 30
reaction mxture was extracted with ethyl acetate (50
syin}heg{sd,fwﬁﬁﬁmd/\dth wat er. The aqueous |ayer was

o mr wstaliof Sobabb SXSE LR e Gt lisbs DBTE Lipapatie

dﬂa@@ﬁmdhm)mematm eith belegl bremidd (¢ g vass1 mures)‘ padssmm

t%og%tgl i{ b6 gyl 8les %clll ggrﬁgﬂ tgg?%lg)fﬁ%o%tdg é{z/g r%gg r%n{c{l]es) The
128t MDA Q0iE/ V5 50B8ad m@frc»rmmmw@em Byareimsion mlvﬁre was
c%gggﬁﬂﬁf@ ufider &d%@édﬂrés@ﬂreobhﬁ)gﬁm@%gl@ 4&5_19 cm]‘.g(ﬁ IEFEH/E EtOAc-

I'n an rous 50 m gen at nos

hexanegr @,fh@fé GluﬁPP}ﬁeﬁ’éﬂaﬂl Pr'b‘flm ryee gomppund 4 (3448 é%) as a cream
pOMdRS SHWWR (CATROAG 161}1(z3pp?n)9; 222(11 DIQ'JE@i }&nds-ﬂ) 7. 68 (d 1H,

t et rabut yl apnmoni um i o di de nnol_es)

215 S8 1 xPut-2 et &g “Tht rHoﬁHf%lfjéF’élﬁdf‘aelH dFi4 1z
¢B3-HY,[e67 @281 HY NHY] X23(S; 2RO CH@REEN | 581§ 9HI0MRCH; ;).
reduced pressure. Chromatographic (4x 10 cm S i Q2,

%, é % Et QAc- (iegane gradi ent el ution) separation
PERASESS BUPE ¥ pound 4 (5.48 g, 83% as a cream
Toa{ie)0. m1 deuddBRHoEDBER equifBEdWAth a gipibhr Srd20rublobr sdpthnd »&s 1

S el iy o G A ou S Ity o
Was, cooled 19420 Qawqm a(dbf icg batn pmdqnm)lltrc&;elz gn'(cgphezﬂ p-Toluenesulfonic
(1%5)0005]1115@5)(@'% adbkd t%e(pé@tl%)l -and tfﬁ)é'%iﬁﬁéﬁ §'a9£t1rred for 10

roun ottomflas ui pped
oI oo posugEARImidac 18 2 QBB SRS JGTRiSR ) and

zﬁﬂ&l’ﬁiﬂi&l reﬁct(o]a%y&amﬁnl@@ﬁﬁroﬁﬁia@é& 1apd ’fﬁe bﬁuﬁ&{)@ad'ﬁtl}rea_ Methe ice
o 6?05 g%ﬁl 5'3301 L{)?«%#l}xogb élﬁ%sé lﬁﬁgrlégg% gn removed }Mom the ice li)Xth and

llat erreﬁﬂ Itefnqmrzﬁure aadet nfttbgadfog,1.Thr000E @0l lesineiDSM) showed

(bga %rnta eLis 1al aﬁ_%%cnt {V n a??\pott h’g%srgli }oh%gawq%%fgtd ! ]rtl(le gijtlfn‘g{ed

MWel3COp €90 Inpahd anmeE:o(lB (ﬁomlle_)l Affigr staduydie sguti¢refor 10 mlnutes,
L8R8 E’tc%lc ggo ﬁﬁm@' @atér%@% AR Eabtidn, hfﬂe aqu&sqgegwn

tirr | Ce or2 hr an t ur ne .
W@mﬂ gfith EtQAc €3k 189 mh and sherdiganigsarase eambinedand patracied with

BYael180'8h1). The organics were dried over MgSOs, filtered, and concentrated under

vacuum to a dark red-brown solid. The solid was purified by column chromatography

using 2:1 hexane/DCM as eluant to yield compound 5 (14 g, 79%) as a brown solid.

Synthesis of compound 6:
To a 500 m! round bottom flask equipped with stir bar and nitrogen inlet was combined
compound 5 (22.5 g, 0.0473 moles) and anhydrous DMF (250 ml). The yellow-orange

solution was cooled to 0 °C with an ice/salt bath under a nitrogen atmosphere. NaH (60%,

28



10

15

20

25

30

et warmto roomtenperature under nitrogen for 1.5

hr. TLC (2:1 hexane/ DCM) showed no starting nateri al
wan@7asnew hi gher spot. The reacti on was quencPeTiUS20D6060050

saturated NaHCO3 (200 ml) and a white solid forned.

After stirring the solution for 10 m nutes, added

Et OAc (200 M) and water (100 ml) to the reaction. The

aqueous | ayer was 25 extracted with EtOAc (2 x 100 ni)

and the organics were conbi ned and extracted with

brine (100 m). The organics were dried over MySH4,

56 g:t0etH8dnoles) avag aded ie thareastiomieane portivnufhe solatiadmived cloudy

an@dphy Qwﬁfoﬁﬂéd drhe FOR1iEPWaslsthRA iPHeiidd tieh RY 15 ﬁhﬁlﬁ‘@k and then the
.chr omat o%raeﬁﬁa@u& n 2:1 hexane/DCM as el uant to

'f/’? 151 ity wi l&lon-ygy%stnagd for gnothey 13 gipgfes. cigjtrans-1,3-
IRy réopsipendf 1461&1[‘[@.(1)41 ﬂﬁble@) wH@adﬂecﬁ&QhéﬂeaétQMﬂﬁ’ pbt@ibﬁ@é? syringe.
,%Sask eqwgg ée t tar and ni tr‘%%en nl e JQ‘

B Yo B34 i g trossn 8 o GrmppraRp L B ¥ gurned a cloudy
bmmlmy dihe tsniokAture 2668 tork) °C. Thiee igadtionswway dlloged te&oliio robm

I i cel,salt bath
rr%tglgen %qu n@ Ol'h xarw/]titﬁaA'agﬁ f%d%g§¥%%ﬁ%?% g_nl_%%_nl_ew lower spot.

"lFl'@T¢algBQl®W6$ @6@@@@ with vater, (500 ml)6 Tio hewpusvageranhd esitraated with
E&bgc ésﬁqbo i ana ngstwé}@ wa;ﬂzs wif?,' Hiink @9 Y5 Gl Orne organics

cl ou f or ned reaction was sti
weie fhmd ‘PV@éMﬁph f?l@redlaad ﬁP?ﬁ?ﬂféiﬁe‘b\*miet ¥shumiea biawa diktFhe

pheduct @Mﬁﬂiea Byl c&lhﬁn%ﬁoﬁa’t&?ap‘f@%sﬁé iy FrSEMia tem%ﬁt to yield
15 m nu gag%iybltrans 1, 3- br omopr opene (14 mL, O.
(&

CHB'ip%'é‘)d astaobrt"ﬁ%o’rleactl on in portions by

syringe. 5 The reaction was stirred under nitrogen at
Syaehssis effpanpdutide7:f or 1 hr and turned a cloudy brown.
The Termpdoainitlees nsked ouddbdiioml flaskicq anppédmfsh Wwhdar, temperature

é%é%é%%&&ﬁ&r ﬁ.lglcpnlg'g o ml%? W secrofantblgrrﬁat% echgPu ok d&g gh% 0421
hgJemytokipet (500 ik 2r2éambusé2rnwawlmommuhéci) 0il6 g, 0VAO0Er molBE)@nd

o TAORIS, bOYE D UL AREE Uy BNy Tane

sphtipn for I reinefperndithen thoreetion whsiheeted (a0 WySioa: nitrogen. After

}febdlﬂgedt 80 °@rm 16GRG RS, rn@ﬁ@ﬁuﬂ Bﬁﬁ{de\(@‘é HAND bﬁze%@n%@%s Qladied to the
od uct was url é‘ﬁco um chromato r

d E%"]t'ﬂ'égr SSTW#@S(%@“%@" éql?} 115 frygnyte ikptylein h%@ﬁ@g/ @ ml, 0.0126
rh&Bs) Gvas 8894 tatheaeddtionby @irtlgg Shiﬂél’fkgﬁagﬁ?r?ﬁ rﬁi‘ﬁ[@@ lﬂﬂlﬂ]t?ltln hydride
e, necked roun 0

Gt p PPk Dovishaiid BelRissbR Y sy oBb ol appimt of
tobutgliein dpdridenaiided tvaoBedimi, 0l.ES0S5 wadesc Al reaetiorcwagteed ab80 °C for
%mgtbs Q%&tﬁ%%allo‘@eﬁ%? ):(?o(l) poxlgﬁmt emée%%tgfegi'l)ltg (glO‘VbEtgﬁdzgnexane)
Shew@s%tmangimatemkﬂmw newmnggﬁd spaﬂeTlQ@soAutwm waQ corcRirared wler
Ja@l}/un?‘w d 9Bl soll.t TROSNAWAS p lt@%oit’?ﬁrpag&ngtggt V\ghgz using as

solution for 15 m nutes and t en"the reaction

ehient LY dickorgpetbansihpxangtp gfvgg!e)ﬁllo%fs@lg The solid was recrystallized from
hexane (200 ml, 45 C for 30 min, cooled in fridge for 2 hr, collected by filtration, dried

under vacuum) to yield compound 7 (11.70 g, 59% yield) as a pale yellow solid.
NMR(1H, CDCl;, 400 MHz): 1 1.61 (9H, s, C-(CHs)3); 3.30 (1H, t, J = 26 Hz, CH-CH.-
N); 3.82 (1H, d, ] =26 Hz, Br-CH,>-CH); 4.04 (1H, d, J = 19 Hz, Br-CH»-CH) 4.14 (1H, t,
J =26 Hz, CH-CH>-N); 4.21 (1H, m, CH>-CH-CH)); 5.26 (2H, s, O-CH>-C¢H5s); 7.3-7.55
(8H, m, O-CH,-C¢Hs, CioHs); 7.63 (1H, d, T =21 Hz, C1oHs); 8.3 (1H, d, T = 21 Hz, CoHs)
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20 heating at 80 C for 15 mnutes, tributyltin hydride
(3.4 mM, 0.0 126 nol es) was added to the reaction by

wagoozgmst After heating for another 15 m nute PCT/US2006/060050

tributyltin hydride (3.4 m, 0.0126 noles) was added

to the reaction by syringe. After a further 15

mnutes, tributyltin hydride (3.4 m, 0.0126 nol es)

was added to the reaction by syringe. The total anpount

of tributyltin hydride added was 13.6 nl, 0.0505

nol es. The reaction was heated at 80 C for 25 30

m nutes and then allowed to cool to roomtenperature.
Ruselutionof exngpyndiiane) showed starting material and a
new Hihgrsemigrompompk? wes dissobred inBChbROes | b dThersdition was
N B PhekBAd (OWhIF.OThkolutdR vw2Q kel 10%IRd BID 2’ HREIRYOD prep
cg ng;Jrg(Bgchrormt ography using as_. eluant 1;1

FUETRBNAY e0dR) el 5Parated uing hesng/isppigpanph @9:1, 15

rﬁl(bhing.o‘l\&_sﬁr&ﬁ@fayﬁdng&r!(‘v a".)]é%dxt%sr f&ﬂi}n 16 Eb;l@ﬂﬁin(a%@ ??éﬂefoxéh@ggntiomers
r n, Q0 A n Il or r..co ecte

P17 R 175508 b AT S S e L St e, 20

rfizfoneéferg),gives %rﬁ}tér&}tod)tirr&gofav THahis fyetd and 190 thih for WVRGLIH,

4 < ; . ) , = . )
ekt a7 BT Jus iy o). ARG, GBPA AN b1 1 (dhhs, -
(B :1EH2-3CK) H, 141 026 HeHCHACHIN 3182 (M, d.Br= T+ z. My CA,-CH); 4.04

5 z, Br A . Y= 4 -CH-
(8 ol st s AN g g
ORI M B Cro sty 7571 555 i s T s i) o T =

.18, Cldr); 8.3 diEd 2= b, @QHS) 29 WO 2007/ 051081
PCT/ US2006/ 060050 Resol ution of conpound 7: The

racem c conmpound 7 was dissolved in DCM (50ng, 1 nl).
%&V&q‘luii vvaz%](l_][lggg diluted with hexane (9 m). The

' V ed, onto a, Chi.ral cel rep. 5 X
R e R N e
diemapamdsopr opanol (99:1, 15 m/mn). The first
enantiomer (7a) elutes from10 to 15 mn and the

second enantioners (7b) elutes from17.5 to 25 mn.
Synthesis @f gampenndds| urm (Chiralcel OD, 0.46 x 25 cm 20

) o s t .1 . by} fni iofd €
O Ny kL ke CTT
cpmpged 3 Grf) 2 SNE] mqlesomahahydrges MF)(125mi). §he yolipw-grang:
sbitibRs oled3odOC(Wlithn ike/salt battdfhdblza ni%%%&gphex%: 8an (60%,
%(_é2H’ O% J E§§6 Hz (%5r-CH2- H; 4.04 (1H_d, J =19

7, & Bi0oct prolay) Was affed iphe peactipn.in gpe pertionsy Le jolutjpn tyneicloudy
apd bl gas Was fGhidedCHFheGChRYion Wal&irfedlih the ,ice_@)ﬁl'ﬁ)r ©8 Hnites and then the
1%@%1; ng%fgn%g?c’l él’@’ tt},eo ﬁlﬁ?&n%aggtig%%r_%@th%} g %g§lgtlé|§_[ scqs’/tré]ns-:l ,3-
TrigtvRpopene- (SScihk 9521 (ibleg) wa)addtibtoslyntehatondn pextibagby syringe.
THRERAUE fad 2irfRd B Hirk B 2AREN Ferh brdd AT Pruar UYL crouay

e syn
brown, '¥LC (4:1 hexane/EtOAc) showed no starting material and a new lower spot. The

reaction was quenched with water (250 ml). The aqueous layer was extracted with EtOAc
(3 x 100 ml) and the organics were washed with brine (2 x 50 ml). The organics were
dried over MgSQy, filtered and concentrated under vacuum to a brown oil. The product
was purified by column chromatography using 1:1 DCM/hexane as eluant to yield (£/2)-
tert-butyl 4-(benzyloxy)-1-iodonaphthalene-2-yl(3-chloroallyl)carbamate (8) (9 g, 93%) as

a yellow oil.
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of conpound 5. 20 Synthesis of conmpound 8: To a 250 m
round bottom fl ask equi pped with stir bar and nitrogen
WO pdoegtswas conbi ned conpound 5 (8.4 g, 0.0177P@DUSE)N6/060050
and anhydrous DMF (125 m ). The yel | ow orange
solution was cooled to O Cwith an ice/salt bath under
a nitrogen atnosphere. NaH (60% 2.22 g, 0.0554
nol es) was added to the reaction in one portion. The
solution turned cloudy 25 and a gas was forned. The
reaction was stirred in the ice bath for 15 m nutes
and then the ice bath was renoved and the sol ution
Sxndresit pf sorpqyd ot her 15 nmi nutes. cis/trans-1, 3-
Di chit8RSHP gy difes pesked ropnd bptignyHaskspaipped ish gt bar tmperature
p?({b_e, reﬁg;ewxﬂensjeﬂarmqr_ : ifrdg2h %;l&w'a%)ébitnﬁﬁﬁd corﬂiﬁmﬂ?e(g tg13 @Emas
stirr u r _nitrogen roqm tenperature for r
R HTHRE Q00 TED o R A EP ORI e e PP BAESpIes) and
tShuoyletal hydridet(au5 t IGO0 Bb 1D [byasidinge]n @¥irbgenarasbbliled Hacigh the
.reactkaon S nched with ter Q-m). The
sQERE? Rl R ploh PR 0 e Iber g, Aner
hazithgtah 80 ¥P e b cgnwiesy, &ibngdtireldydnide K1 .H mil ABOQSE mxol&) wak hdded to the
rgzﬁﬁmpﬁ @Hngé AREL a eal% fgfjarﬁ)\fﬁ%'f lg/gm%n%e trrb.lupltﬂ'q]ﬁgingg gl d?,l gxtl, 0.0056

concentrat éd under vacuumto a brown oi
mges) as pdded ip By resstiomby wrinehed by rdpriler d§intgutds, ributyltin hydride
(PEMILNEEEI e &8s) W ald BBded!t® thir&lctod B %)rl‘n Lt ethe B ¥hount of
4_1,232%2%/' OXY),- 1-i odonayi)ht hal ene- 2-T£I 3-chi .
bR PY9rids i deray e Bl OPag4 mplesy The reagionwysdieptgdl,ap$q °C for
BB%iWBes?ﬁﬂﬁ:hﬁi_?i%]zg g&mr%wﬁ&ﬁ/t&ﬁﬁ%&g. Syat (g 6‘? I??Af:/hexane)
onpound 9: To a aree necked rqund bottom
ST R T R 8y MR TP B PP Rgpg raed under
vaafulnue acyeildedle Thani was purdiiperbyi colugin siaematogiaphyading as eluant
4.5 | uene (200 m ), .
GBFREGH B DEEDA QRS 17 R R A8 el e alypuow sote
Tio sl i) wasrderystalliped fydrn hexang (K00dal, 431CFomi0 mid, OBHS! imftidgs)for 2
. i . : | { % vi
He QYIS NEd Eigfg%ratlégll, Hﬁé’cﬁﬁ{aef"@a%m?}ﬁﬁ% ﬁ% Eohg8iah o (H.‘i‘ag,s 60% yield) as

sol ution m nutes and t e reaction
ayediesdlid-o 80 C under nitrogen. After heating at 80 C
for 15 mnutes, tributyltin hydride (1.5 nml, 0.0056

R&@blaon Yhsonastimd 9:0 the reaction by syringe. After
heat iTA@rdcehicdfipBeid dfadditsdhved id DEM okigh1 R ritdoldio®was

,..0.0056 10 nol.es s added tqQ the reactiqp.b
i Wiy Berreo i T o RO gt thed Toagrd i o Cirateel OD prep
chuehni (U@ mi¢rdn,20d 2500nBPaHA sepdratsd veiaghadagiopropdnde(99:1, 15
R, U o R R il B e
(Sbisltesairad 1345 1805 @ifi.oFhe BBlytital golomndQHiralhed O 0L.46ne2b ¢, 20
ngi]g%\%\xlsgt quqgeﬁtﬁfmﬁﬁ%ftgfminwogﬁé QTQf/foEé %ﬂb §ﬁ'€@:l hexazll_%/IePA, 1

no starting nmateri al a new

BTt | Mo AORCIF R CO I AOME): A 161 (91 &, C(CHsys)s 344 (1HL,
t, Y =25 Hz, CH-CH;-N); 3.94.0 (2H, m, CI-CH;-CH); 4.12 (1H, t, J =26 Hz, CH-CH>-
N); 4.25 (1H, m, CH;-CH-CHy); 5.26 (2H, s, O-CH,-CgHs); 7.2-7.5 (8H, m, O-CH,-CsHs,
CioHs); 7.63 (1H, d, J =21 Hz, CoHs); 8.3 (1H, d, ] =21 Hz, CicHs).

EXAMPLE 3 - Scheme 3 (Fig. 3)
The synthetic method procedure is as described above in Example 1 through the synthesis

of compound 3.

31



10

15

20

25

30

15 vacuumto a yellow oil. The oil was purified by
col umm chr omat ogr aphy using as eluant 100% Hexane to

WO AWENEAST Hexane to 10% Et OAc/ Hexane to gi ve aP@BIS2006/060050
yellow solid. The solid was recrystallized from
hexane (100 m, 45 C for 30 mn, cooled in fridge for
2 hr, collected by filtration, dried under vacuunm to
yield conpound 9 (4.16 g, 60%yield) as a white
solid. 20 Resolution of conpound 9: The racemc
conpound 9 was dissolved in DCM (50mg, 1 m ). The
solution was then diluted with hexane (9 m). The

Sﬁﬁhbglgmoﬁﬁﬁ,u{,@qn | oaded onto a Chiralcel OD prep
colu mm and separated using

hexafhé? ng@big?cfﬁra%&Wlf‘gydeexwhﬁslemﬁmqﬁ amafp, @)f(ﬁ%ng, 2.89
mmammmm 1@;9pwéra;ﬁh¢¢ta@sn§1 rcﬂmlaelhy'z'drb&loﬁie '(858 xﬁEd; izhl%mol),

anydre rog%a iins @%68‘15 aa%% @Eﬂ a@%‘r&%‘z 2%“& 723521@m°1)20

anfiydroon DICN (20asl) avas etiredi dt eooni tempeﬂlfurﬁ fdp odriti gﬁﬂ rTm (gan d

D&Qﬂ?& %ﬂ%%—r@%n&ﬂ'ﬁ%’é %gi Iapmﬁjc_}l} :l‘%:ﬁer (855{] [}"hg reactxon m%xture

wes quepied)withgwater. (The4aqueots laSerwvaS @x&@te@v‘ﬁ@ﬂ)l&@ (3 x 50 ml) and

thd 09%@59 vk%asﬂéd \gtﬁ gﬂge (%EDSO 8—& ]‘%ﬁfo&%csk%e é%%rw(cgcgeﬁgl 4804,

ﬁ@r@_@dmntratpd gnqerga({qgtm tojbrownpifHPheRg s proditd B3 purified by

colufi cirdiila Hy witk 6) &5 yellow
cheb gy 180 S b o, B

t hod procedure is as described above in Exanple 1
t hr CHNMRIBMSOVHSH.68 (s35107.9¢ nevdsedd, B, Weo (s, 1H), 7.47 (¢,

1 %@0774&0(5,0%(17 ggﬂ %%%(9@9853042 (Sy.’?ﬁ)hg 44%,92];{), PG, 21%, 221

(st ), 16051953 hydr oxynapht hal en- 2-yl carbamate (3) (500
ng, 2.89 mol), 4-nethyl-I-piperazi necarbonyl
chl ori de hydrochloride (858 ng, 4.34 mvol), 5
Synthesioficomppnidilhe (4.98 ml, 57.8 nmmol ), and allyl

al cof@hpdithd b @b mg! .27 niiiB), %’ur i Mﬁﬁﬁlé?ndgﬁ?/ln(g,zr@ gg'mmol),

was stirred at roomte era or overni
ar(dg\’iodomw@ﬂ%mwb@ meobtim prhydepus A EEr (S anl) wasistireghat tpom

teh@w@furéswmlgmh qme@qtm@wr%@ﬁy 5 wRSnAH SRR M atdh
The ~aqueo %/er was extracted with Et OAc x

mstﬁ“?h ard 2 hehet 19t o ]Efafﬁ quign Fxture pasEenciied with satuested
(10im1). Aher digye it eﬁon\i\&?@d ehbire €brQV &fin, Nﬁ@ﬁ@tlﬂnl@ixﬁdré was &ﬁlracted
n er vacuum t ol The cr

W§E %b@g% &e\/\ﬁég ﬂbﬁnfi eoor%fiplcs%qr%wﬁs el W 186 FW% e orgamcs
wéreSiedretdraNee$O4, iltBEVatdconceaitaited (Dm@&Gzﬂcﬂ@) 1o32684n al. The crude
p%&ut Qs purified by column chromatography with 1-3% methanol in DCM to yield 11
(52 mg, 48%) as yellow oil.

'HNMR (DMSO-ds) & 8.81 (s, 1H), 8.14 (d, 1H), 7.79 (d, 1H), 7.65 (t, 1 H), 7.58 (t,
1H), 7.45 (1, 1H), 3.78 (s, 2H), 3.42 (s, 2H), 2.44 (s, 2H), 2.39 (s, 2H), 2.21 (s, 3H), 1.50 (s,
9H).

Synthesis of compound 12:

A solution of compound 11 (102 mg, 0.2 mmol) in anhydrous DMF (5 ml) was

cooled in an ice bath. Sodium hydride (60% in mineral oil, 32 mg, 0.8 mmol) was added
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solid. "HNWVR (DVMSO-d6) 6 9.68 (s, 1H), 7.91 (s, 1H),

7.80 (d, 114), 7.69 (s, 1H), 7.47 (t, | H), 7.42 (s,
wakfo703080 (t, 1H), 3.78 (s, 2H), 3.42 (s, 2H)PCRUE06/060050
(s, 2H), 2.39 (s, 2H), 2.21 15 (s, 3H), 1.50 (s, 9H).

Synt hesi s of conpound 11: Conpound 10 (82 ng, 0.21
mmol ), p-Tol uenesul fonic acid (10 ng, 0.05 mmol ), and
N-i odosuccininmde (96 ng, 0.43 nmol) in anhydrous THE
(5 mM) was stirred at room 20 tenperature overnight.
TLC (9:1 DCM MeOH) showed a smal |l anmpunt of starting
toyihe aqactien. gk repchipgymérturgyes stimgdeat 0eedei Bnmin sodwat mowas

tSHRRENE G strhinS %zyfréﬁsGﬂBMpreﬁéng (§§ 36 ulAg bqﬁmolg was added to

stirrjing_at roomtenperaturefor tion

thei reqctiPR. B Teastion RIXWER Wi %t‘ﬁe@@é\em(tgnyér%mrfp’) 1 B TG €9: 1

DBMIM&CGIS) shetved M@&Hﬁﬂg Watdiah rTH’éQea(cgl%Sn ﬁ?{tme)was-ah@nched with
ove | er.e

VR Th Foe R e CHRESHTE SoARE bl g ths pranioswere
wasledueth e (?u_m fiye a“hbyrgmicugferleczmeo agérwrzs% Yiltételi And
ol 1n Lo yi , 9% ., as
RIS Vackflarh D clfesth s plpie: Wiypurfla oqgumn
cl_mqmato*gra]@y Mh 1339 methab sl it DCM td-fyield12582 frig, 70%H)s, yellowt 5olid.
t,

(2 to % és&é) 8?‘)20( §§%6d2"')a), ?g'é_'?in(é-& 23%)a, 119), 6.38

(sy Hix s‘%moiH)c 398 chAdd 23 58)(%1%1)”3 A31(s,CaHpDh (5, 2HD, 2.39 (s,

21302 1@, 319. 2.5 bip.i n anhydrous DMF (5 ml) was cool ed
f{% anr@ée}gbatﬁhf@s?%l um hydride (60%in nineral oil, 32

nmg, 0.8 mmol) was added 32 WO 2007/051081
SPhihediSeHmbandad: to the reaction. The reaction

Con 80 8 st or ¢ T2 @m0 i iy frogs Biliane 63 By Biyetigogen
was Bufied for 05 Mimibutyishabide ¢471.bpl, bhe nfrﬁa¢ andn2’-The .

t
SRR R o S Sl LR ORGP 5ol o
mitkigrerwasdepton arB0CCuioe Svas wpderwitregenwi TIHC & :WRGN/MEHE) showed
n@&%ﬁ&%ﬁoﬂ AUGH s&ﬁﬁlg%% @t %’e eé%&{gx o 0% W b #Q.)rmebrﬁﬁ&q

he organi cs_were rine (2x
vwgmﬂowll% et The @adweﬂuqt\msmmﬁeﬁ.uytcelu@m chnematography with 1-

smgﬁﬂ%&ﬂtﬁdm@%m gﬁgﬂuﬂg tSQ"/J%QWBlt@édhd The Cf Ude

ro Wwas urlrril e

D o SO E R T 1. S b o A s, Gy Do 88 (& 1kD, 7.2
Wy eHb @208, DH), 4' dthRzHDMBQ(dﬁ)Hﬁ 38782(@ 2(}{}, 3 Zhrlk& 21),824(€,21),
2339'?2 ol £%1 EMelidso (o (40 1H).

Resolution of compound 13:
The racemic compound 13 is dissolved in methanol. The solution is then

loaded onto a CHIRALPAK AD prep column (20 micron, 20 x 250 mm) and separated
using methanol (15 ml/min). The first enantiomer (13a) elutes from 5.1 min and the
second enantiomers (13b) elutes from 7.1 min. "HNMR (DMSO-d) 5 7.92 (4, 1), 7.83
(m, 1H), 7.78 (d, 1 H), 7.58 (t, 1H), 7.42 (t, 1H), 4.20 (m, 2H), 4.04 (m, 2H), 3.92 (m, 1H),
3.78 (s, 2H), 3.42 (s, 2H), 2.44 (s, 2H), 2.39 (s, 2H), 2.21 (s, 3H), 1.50 (s, 9H).
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10 (m 1H), 6.18 (m 1H), 3.98-4.46 (dd, 2H), 3.78 (s,
2H), 3.42 (s, 2H), 2.44 (s, 2H), 2.39 (s, 2H), 2.21

w@ 200785081 1. 50 (s, 9H). Synthesis of conpound RGT/UIHOG060050
solution of 12 (82ny, 0.14 nmol) in anhydrous tol uene
(3 M), dry nitrogen 15 was bubbled for 15 m n.
Tributyltin hydride (47.12 1, 0.18 mmol) and 2, 2' -
azobi si sobutyronitrile (10 ng, 0.06mvl) were added to
the reaction. The reaction mxture was heated at 80 C
for 15 mn under n|trogen TLC (9:1 DCM MeOH) showed
Al - B 6D Amglogat eri al . The reaction
m xture was concentrat ed under vacuumto yellow oil. o

rude, product pukj fied by col um
og’r aphgd-on t D 5% Aeheanol E gmy@’dﬁ?ﬁpl\@)\%

_8'2%”?1'% sol7d. "HN
H'Boo?. 83 (M °LH), Hoc78 (d, | Hpo N(t, 1HP7
7.42 (t, I H, 420 (m 2H), 4.04 (m 2H' 3.92 (m
1H), o5 78 (s, 2H), 3442 (s, 2H), 2442&; 21-1), 2.39
5 (s, , 2.21 (s, 3H7, 1.50 (s, 9H). Resol uti on of
compound 13: The racem ¢ conpound 13 is dissolved in
anol ~, The solutiois,then |oaded onto a

ALFAR AD prep gohdra /(20 micron, @ x 280 mm) and
ted usi nVé‘N'fan 15 m /1o [ Nhe first

hant i elutes om5 mn"n;ﬂe ediqnd
enant®o 13b) el ut 6s fromMK. 2 mn. dﬂlﬂhﬁ"@g% d6)
6 7.92 (H 7.83 30 (m 1H), 7.78 (d, 1N) 7.58
(t, 1He 7. 42 (t, 1H), 4.20 (m 2H)y; 4.04 (M 2H),
392('m1|—|) 378(3 2H). 3.42 (2 20, 2.44 (s,
10 2.39 (s, , 2.21 (s, 3H), 1.50 (s, 9H). 33 WD
7?0 108 P@T/ US2006/ 060050 Exan'pl e 4 - Synt hesi s

aI og O Pd- CO‘EV}
oHOZCDH 33 BN HOCN EDc 130G HO@
5% ACOH in DCM I/\N o M\D)\
(8)
N

H

19

15 Synthesis of Compound (14). A solution of 9b (100 mg, 0.24 mmol) and 10% Pd-C (35
mg) in MeOH/CH,CI, (1/2, 10 ml) was degassed in vacuo for 40 s. The resulting mixture
was placed under an atmosphere of hydrogen and stirred at 25 °C for 7 h. The reaction
mixture was filtered through Celite (CH,Cl, wash). The solvent was removed in vacuo.
Chromatography on silica gel eluted with EtOAc/Hex (2/8) afforded 14 (77 mg, 98%).

20 'NMR DMSO-dg) 8 10.36 (s, 1H), 8.04 (d, 1H, J=8.2 Hz), 7.72 (d, 1H, J=8.2 Hz), 7.61 (br
s, 1H), 745 (t, 1H, J=8.4 Hz), 7.261 (t, 1H, J=8.4 Hz), 4.06 (m, 4H), 3.73 (m, 1H), 1.52 (s,
9H).

Synthesis of Compound (16). A solution of 14 (35 mg, 0.1 mmol) in 4 M HCI-EtOAc (5
25  ml) was stirred at 25 °C under Ar for 30 min. The solvent was removed in vacuo. To the
residue was added S-acetylindone-2-carboxylic acid (24.4 mg, 0.12 mmol). A solution of

EDC (22.9 mg, 0.12 mmol) in DMF (3 ml) was added and the reaction mixture was stirred
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N ONICL/Py Il ~\ - HON.u. I i 0 NocMNJ OON

O%HH 16 17 10 TFAOHO Il OO0 HNN"O- |
wWOlgeo7/d108Cl ---40-+N'-\N O H 18 0 O!NH H O »PCNOS1006/060050

N 5%cOHin DCM~ N. J ON H 19 15 Synthesis of

Conpound (14). A solution of 9b (100 ng, 0.24 nmol)

and 10% Pd-C (35 ng) in MOH/ CH2CI 2 (1/2, 10 m) was

degassed in vacuo for 40 s. The resulting mxture was

pl aced under an at nosphere of hydrogen and stirred at

25 0Cfor 7 h. The reaction mxture was filtered
at Bt Sufgh 5 ellhe solyanHp ey rempyech The qryde prstuas vas waromatographetl on

{132 ¥AGURed with [ @IS jive @1 €835 2 Crih -
“Et OAc/ Hex Vgz/ 8) AL SPOU Rl B TingP PP DM 0-0)

908%) . 2 N
SRt 0007 S 17D, S48 (5. 1, BAC (1 P b4 b, 3 9idbr . 1H1.7.85
2H§ g=s}14-k1z)] 2844d,H2), 1= 4 @ﬁ),(@ (t,zH, KES T 14—112)(5 g@ 6(d, 4{}1 !ﬁﬁ.%), ;% 5 (s,
P 5, 183900, A S i 15 e 3h g e St v,

386l (dd,i 16T) Jof0. 1A zY, 251y 3H). 1 mmol ) in 4 M HCl - Et OAc (5
25 m) was stirred at 25 C under Ar for 30 mn. The
solvent was renoved in vacuo. To the residue was
Sydthesis 6f Gompyund (G &-Dethyl- bpipgtazmeearhaly| oridertyydradhlbide

I O Ty e
p3adipgeX250anl 6.8 rogel) PGLR atylgdwhodo dpomethylene chloride (4 ml) and the
mixture was stirred for 16 h. Purification of the crude product on silica gel yielded 17 (23.6
mg, 91%). 'NMR DMSO-dg) § 12.03 (s, 1H), 8.41 (s, 1H), 8.21 (s, 1H), 8.01 (d, 1H, J=8.4
Hz), 7.88 (d, 14, J=8.4 Hz), 7.82 (dd, 1H, J=8.4 Hz), 7.58 (1, 1H, J=8.1 Hz), 7.51 (d, 1H,
J=8.4 Hz), 7.46 (t, 1H, J=7.6 Hz), 7.37 (s, 1H), 4.86 (t, 1H, J=10.8 Hz), 4.57 (dd, 1H,
J=10.8 Hz), 4.38 (m, 1H), 4.06 (dd, 1H, J=10.8 Hz), 3.86 (dd, 1H, J=11 Hz), 3.41 (br, 4H),
3.29 (br, 4H), 2.82 (s, 3H), 2.57 (s, 3H).

Synthesis of Compound (19). A solution of 17 (13 mg, 24 umol) and linker 18 (16.9 mg,
31 umol) in 5% acetic acid in dry methylene chloride (1 ml) was stirred for 30 min at 25
°C. The solvent was completely removed in vacuo and purified by HPLC (SymmetryPrep
Cis, 7um, 19 x 150 mm column) to give 19 (18.5 mg, 81%). MS: calcd for C43Hs;CINgOq;
(M+H) m/z 958.38, found 958.10.

EXAMPLE 5: Proliferation Assays

The biological activity of the cytotoxic compounds of the invention can be assayed
using the well established *H-thymidine proliferation assay. This is a convenient method
for quantitating cellular proliferation, as it evaluates DNA synthesis by measuring the
incorporation of exogenous radiolabeled *H-thymidine. This assay is highly reproducible
and can accommodate large numbers of compounds.

To carry out the assay, promyelocytic leukemia cells, HL-60, are cultured in RPMI
media containing 10 % heat inactivated fetal calf serum (FCS). On the day of the study,
the cells are collected, washed and resuspended at a concentration of 0.5 x 10°cells/ml in

RPMI containing 10% FCS. 100 pl of cell suspension is added to 96 well plates. Serial
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at 25 Cfor 5 h. The solvent was renoved. The crude
product was chromat ographed on silica gel eluted with

waeed7NEOBL i N CH2Cl2t 0 give 16 (40. 7ng, 93% . ' HNVRUS2006/060050

DVMSO-d6) S 12.13 (s, 1 H), 10.47 (s, 1 H), 8.45 (s, 1
H, 8.10 (d, 1 H J=8.4 Hz), 7.96 (br s, 1 H, 7.8 5
(d, 2H, J=8.4 Hz), 7.54 (d, 1 H, J=8.4 Hz), 7.51 (t,
1H J=8.2 Hz), 7.3 6 (t, 1 H J=7.6), 7.3 5 (s, 5
1H), 4.81 (t, 1H, 11.2 Hz), 4.54 (dd, 1H, 8.8 Hz),

.23 . 4.01 =10. 2 Hz 3.86 (dd,
%‘#ﬁtmy&%ﬁ%ﬁmeﬂ%&ftﬂ CF%‘ ‘élﬁj“ 255 RPTidY wnBeD %ﬁﬂ&emounds are
(nkdy anditdobtl oY berhpquingedra added par welhyFinglhl 10 ji1dga 100 p.Cl/ml *H-

Ty iy T
pwcslhdlsn(gw&mell HaResteryPickiand [88uatanis) amd @wahied oha Pdclgard Top

?gﬁrn%g&rﬁgr gﬁ)lu Argtﬁetgr“logs% %E\%s an’:ef d)g) H{ thV@g isdti Ielrlﬁceorporatlon

I cation cr u
gt ﬁVlF@q’Id@diﬂzlgimQE‘BtyBlSngf’ﬂSgllS%’tWaNde@E)so Saltigs.03

S S, 1T ) CBﬁCéll 0@§ analo%'sl)'_(le g 758 c@ﬂp&ﬁd 1 é %f 11:‘)<am;§e g)]ge%grall} lﬁ%we an

. , (.82
3% Vﬂl“F“lf) 2he ?b% aeqay O_flfqom?bS“tﬂ Hbéfo abP“BI_lOO("((aVI p[ﬁerably:f@m about
Itg pM B.286ui(0.0MH, J=7.6 Hz), 7.37 (s, 1H), 4.86 (t,
1H, J=10.8 Hz), 4.57 (dd, 1H, 15 J=10.8 Hz), 4.38 (in,
1H), 4.06 (dd, 11-1, J=10.8 Hz), 3.86 (dd, 1H, J=11
EXAMPILElS (Cénjuéﬂqn of Drag I\([ﬂéculéhl'll)) Amtibddie§ S, 3H), 2 57

E ?3 311_"?1135 ??scnbeg r?e}C?m r@gio% gxzcbmgfﬂs oll?l;lgtiés (')()n_]l]lgﬁtlng a
Sﬁtt_gamdecme d‘dh@jlnwmtdln)(OMEJDﬂW incledipp lother grougis] suth Jas wegers, reactive
?&dcﬁ?r?aqi {o‘ﬁfas 2R tm: tgtto gtﬁantlggcgpads a-I’EQ : ?ﬁfge (f%{i)kt Tﬁg &nditions and

conpl et 81y  renmoved I'n vacuo

sthedelogipppisdntendsd tabg expoiplary ey ﬁml el lmﬁyngt Othgir @pprogrhes for

@&g g;btlHEdr B 8lecMRto GtlHobict AE KRS HINBOLL  (MHH) n z
found 958. 10, EXAMPLE 5: Proliferation Assays

25 Th’é‘\%%*ﬂ\%ﬁ@?‘%we‘é\eé feactibedderainis héwdmsttr@uémﬁp@fdmghwl
gfoup® thé &rﬁﬂfod@’fhr&igﬂ r&?ﬁtn@rS&ﬁ §fks o e MAtibéS Wil 3-iminothiolane,
slt? abl.i shed 3H-{‘H% Pe“p fler ation as?q??{ This is
o0 X oot i o BRertslaut Wk e mctp Piicipide sroup: Tnitialy
pirecintibadyab ibe nonjagatédtis bwﬁiérlfbmlﬁﬁgdﬂl\i‘koﬂmm bﬁﬁdpﬁatbjbuffer pH 8.0

SRR R L Rac SRR BRRR. b PO RARRRRR T el gHotason

Mhlaee%ﬂ!m'éhlaédltlm ofe- mun@rblolsmg fo the aqtuhsodﬂs’rheaﬁloﬁnt of 2-
ki Gl 1b BE A @RAY acr BN AEHhdar) SUEAHERS S8 JSips from

are cul tured talnlng
Ratihody fetibody-clg theewralllm@amexggmmtq F@S?tloraf intreasiteyargiunts of

bhirMne istab&edas tleSnab&ayCald f%ﬁ&\ﬁﬂg 1%@5&{%51 v@ﬁ‘ldthe ntjbody for
reSUS ended at a concgentratjon_ of 10 ?n‘l

ORe Cf-‘?ﬁm rORBHERPTAME: TEoRiiesdy ‘Sl‘éﬁﬁalFeddFtoéQ]“N §I§§§§ rﬁ’S‘ﬁ?frPH 6.0
uSin déelﬁhaﬂék 9@5V81!Erldmxﬁinﬂttﬁﬁnurrf‘lzfélF bfthiol 3up¥in&88te8 adBddined

I‘apl({l I‘JS}‘? (r)e%g 1011 w1 Qlthlodlpyrldme (DTDP). Reaction of thiol groups with DTDP

results in liberation of thiopyridine which is monitored at 324nm. Samples at a protein
concentration of 0.5-1.0 mg/ml can be used. The absorbance at 280nm is used to accurately
determine the concentration of protein in the samples, and then an aliquot of each sample
(0.9ml) is incubated with 0.1 ml DTDP (5mM stock solution in ethanol) for 10 minutes at

room temperature. Blank samples of buffer alone plus DTDP are also incubated alongside.
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“non-limting.

dilutions (3-fold increnents) of doxorubicin (as a
positive control) or test conpounds are nmade and 100

wo 2@f/0smapounds are added per well. Finally 10PCT/052086/060050

100 tG/mM 3H thymdine is added per well and the

pl ates are incubated for 24 hours. The plates are
harvested using a 96 well Harvester (Packard

I nstrunents) and counted on a Packard Top 5 Count
counter. Four paraneter logistic curves are fitted to
t he Schégi di ne incorporation as a function of drug
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gﬁierm ned in prelimnary experinments and varies From

PGP ca A NP Bis PP thielafed ptBedY| i ni nary experi nents,

a ti tTliit: citqofﬁjhlgﬁﬁoﬂ Ifégdtbggsi ig@;tﬁﬁtﬂ ﬁﬂfo‘ém{l&mgé:rature for(':i 2 hours with mixing.
-i m.not hi.ol ane is ed to ant i an i
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f 4Jsin Sephadex 25 col u
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RIFELCa1ion £ SEAREMELIEEEn 1B SFOFPEABAY- gFonditions vary from
sitivpleto {nlibSdyljndinsed ftishpti@itedMid duch cdseWor lBtdMdp16eSmtbody-drug
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50mM HEPES, 5SmM glycine, 3% glycerol, pH 6.0. The antibody conjugate can be eluted

using a gradient of 0-1M NaCl in equilibration buffer. Fractions containing the conjugate
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f Ry

8?9(?9 wé r@qtg)‘tsgfs ptugwt arﬂ’érw(tli‘ﬂUt depapfingffmp the spmt and scope
ﬂ{eﬁ‘@iﬂ‘t&h intaRe et Rhgnged a1 ificatibieofdidig varitios ko adapt it to various
s&iu I “m? dlssolved in 90% et hyl ene 15 gl yco

di ﬁ%fﬁ ﬁ 10% di met hyl sul foxi de. For addition
to antlbody, the stock solution is added directly to
the thiolated anti body, which has enough ethyl ene

gl ycol dinethyl ether added to bring the fina
concentration to 5% or pre-diluted in conjugation
buffer containing a final concentration of 10%

et hyl ene glycol dinethyl ether, followed by addition
to an equal volunme of thiolated antibody. 20 The
conjugation reaction is incubated at roomtenperature
for 2 hours with mxing. Follow ng incubation the
reaction mx is centrifuged at 14000 RPM for 15

m nutes and the pH can be adjusted to 7.2 if
purification was not inmediate. Purification of

conj ugate can be achi eved through chromat ography
usi ng a nunber of nethods. Conjugate can be purified
usi ng si ze-excl usi on chromat ography on a Sephacryl
S200 colum pre 25 equilibrated with 50mM HEPES buf f er
pH 7.2 containing 5mM gl yci ne, 50nmM NaCl and 3%

gl ycerol . Chronmat ography can be carried out at a
linear flowrate of 28 cnih. Fractions containing
conj ugate can be coll ected, pooled and concentrat ed.
Alternatively purification can be achieved through

i on- exchange chr omat ography. Conditions vary from

anti body to anti body and need to be optim zed in each
case. For exanple, antibody-drug
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30 conjugate reaction mx can be applied to an

SP- Sepharose colum pre-equilibrated in 50nM HEPES,
woenMgbwsi ne, 3% gl ycerol, pH 6.0. The anti bodpCT/US2006/060050

conjugate can be eluted wusing a gradient of 0-1M NaCl

in equilibration buffer. Fractions containing the

conjugate 37 WD 2007/051081 PCT/ US2006/ 060050 can be

pool ed, the pH can be adjusted to 7.2 and the sanple

concentrated as required. 5 The entire disclosures of

all applications, patents and publications, cited

herein are incorporated by reference herein. The

precedi ng exanples can be grepra¢ ed mﬁth sinilar

success b ubstituting the genericall

specVhati bsaﬂ °¢jasnsYy fulfesigeddp é?ﬁ?%ote&FFd/bé’rLeEfﬁré Fatenhef the United
Statéyidi t i ons of this invention for those used in the

precedi ng exanples. 10 Fromthe foregoi ng description,

one skilled in the art can easily ascertain the

essdantA mkthoth af melktieg b sérmpamad(l)oha salt theteof, i on and,

W t hout departing fromthe spiyit and scope thereof,

can neke various changes and sodifications of the

invention to adapt it to vari‘bu

conditions. 38 WD 2007/ 051081 RCT/ NS2006/ 060050

CLAI M5 What is cl ai g®& N J8g

protected by Letters Pa e United States is:

1. A nethod of meking a (1) or a salt

thereof, x '/,... " (1) wherein Rt and R2

are each i ndependently H alkyl), -C(OOR, -C(ONR R,

or a protecting group, wherei n“R and R’ are

i ndependent |y sel ect ed fron1t? group conS|st|ng of H,

substituted al kyl, unsubstituted al substi tuted _
whersjn R' adsRibare pedliadepardently Hyalkyl 1Gf ’, HE{QONBARY or 2 protecting

grolps Wasteint it d ﬂ*’%@fn@?&%hentlg Whrgdibd ﬁl&%(i!he oup consnstm of I—i{
het er ocycl oal unsubsti tut ed erocycl oa

supggtyted gl swg?%t\“e}?@ﬂkﬂr suhptEnsd et @p@&sﬂﬁmé s wvnwted
hefydainyl, u@sfub@ditkt@& YieteRAE)1, Subdinlted RE@6cycloakyTBAd @kkubstituted

hetero@closlkﬁg R® is H, substituted or unsubstituted lower alkyl, cyano, or alkoxy; and X is
halogen, the method comprising:

adding protecting groups R and R* to a compound (IT)

OR3
(In

R® I l NR'H

OR?
(11

to form a compound (IIT)

wherein R? is H or alkyl; and
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addi ng protecting groups R' and R2' to a conpound (I1)

Re NH2 OR3 (Il1) to forma conpound (I1l1) R6 NR 11 H
woR02/051081 1) wherein R3 is Hor alkyl; and 39P&DUS2006/060050

2007/ 051081 PCT/ US2006/ 060050 generating a five

menbered ring conprising the amne nitrogen of

conpound (Il11). 2. The nethod of claiml1l, wherein R3

is nmethyl. 3. The nethod of claim1, wherein Xis C

or Br. 4. The nmethod of claim3, wherein X is Br. 5.

The nethod of claim1, wherein R.' and R2' are

di f e&eEtine aiHe aembsEpdgingepaprisipe thy grineativiegenof compqurd (11D).

5, wherein adding R' and R2' conprises adding R' to

co ound t r.m conpoungs (111 Rs NRL H OR

(PVE "SRy el M ROTBR R oup R on the

hydroxyl substituent with the protecti ng group R2'.

7. The mpthod, of Pil%im“? E%gne\r'\efgr‘rﬁ&% Elot R]BJ of claim?7,

teri-buty oxycar
wher ei n R2' i s -CH2Ph 9. The nethod of claim1,

vvhe ein urt@'ﬁgd B@clanﬂ{f v\t/ﬂ%?en?'ﬁ Br. - 10. The net hod of

clalml er conprising replacing R and R2' with
hydrogen after generating the five nenbered ring. 11.

The set hogl Rkihed 8F Shik 1,WHRFEA R Bnd RPN ArdHifrereht rst%ct%r@rg%ups.
and R2' and R2 are the sane. 40 WD 2007/ 051

PCT/ US2006/ 060050
6. The method of claim 5, wherein adding R! and R? comprises adding R to

compound (II) to form compound (I11*)

RE l I NRTH

OR"
1)
and replacing the protecting group R'" on the hydroxyl substituent with the protecting group
R?.
7. The method of claim 5, wherein R! is tert-butyloxycarbonyl.
8. The method of claim 7, wherein R* is -CH,Ph.

9. The method of claim 1, wherein R and R? are the same.

10.  The method of claim 1, further comprising replacing R'” and R? with

hydrogen after generating the five membered ring.

11. The method of claim 1, wherein R!” and R! are the same and R? and R? are the

same.
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12. The nmethod of claim 1, wherein generating the five

menbered ring conprises iodination of a carbon
wadjraosensl t he anmi ne substituent of conpound (1PECY/US2006/060050

foll owed by al kyl ati on using 1, 3-di hal opropene. 13. A

met hod of making a CBI CC- 1065 anal og, or a

phar maceutically acceptable salt thereof, having the

following formula: R \ X RHORai NRa X Z R6 R5

wherein X is halo; X1 and Z are each independently

selected fromO, S and NR8, wherein R8 is a nmenber

sel &2t edThe Bethed okglyay . pietsin ganergrag the five meatbered jeip comprises

locﬁ’dhhgﬁ bw&aeﬂorpardjéésﬁcuhésmﬁla baRiRektresthotind (11BBIRF by
R4’ and R5' are nenbers independently

a“@@F‘@’&t‘%ﬂgwmaﬂW&’l&“Bup consisting of H substituted
al kyl, unsubstituted al kyl, substituted aryl,

322 Eg:: : %& %:dﬂ é%&kbs ub éi égﬂ@?? ?'ﬁ’?g@: crlro aa Iglx.llrrhaceutically acceptable
salhélbepﬁdnytihg)ﬂiek‘ylllowmglﬁumlnsta:t uted heterocycl oal kyl,

hal ogen, NC2, NRO9R10, NCLO R9, OC(O) NROR O, OC(O)CRQ

C(OR9, SR9, OR9, CR9=NR10, and Q(CH2)"NRL1R',

wherein RO and R10 ar ¢ ependently sel ected from H,

substituted or unsubs [

unsubsti tuted heteroal y

unsubstituted aryl ,Rosubstituted df unsubstit ut ed

het eroaryl , subst i t ut ed or Nun hstig uted

het er ocycl oal kyl, and suh uted gr unsubstituted

peptidyl, or V\hereln RO ahd R16 togetRer with the

nitrogen atom to which they are dttached are

opt Maealdxlsj}mild;ed to form a substitut ed or

o RPhd 29t e BEESEAEHS SRS o 1 SN 15 grember
Selh@tdéfraaﬂh mabstlamdi chthsmstituRﬂ allazi,eulminmed araiepetimred hytedalkyl,
an?g%ower alkyl; R6 is H, substituted or unsubstituted

r alkyl, cyano, or alkoxy; and R7 is a menber
sel B¢ By Rr and R haregneseherinderienddntly seécted, froyn st groupt aulsisting of

H, 3hb¥iluted 4103 Uthﬁﬁlisﬁﬁﬁ&ﬂﬂ@l kéﬁl:stltﬁy&’%l hh@uﬁ&t&@& &he, alkikuted

unsubsti t ut ed het er oal dp hat es,
heteroaryl, unsubstituted heteroaryl, substltute heterocycloalkyl unsubstltuted

heterocycloalkyl, halogen, NO,, NR’R'?, NC(O)R®, OC(O)NR’R", OC(O)OR®, C(O)R’,
SR?, OR®, CR°=NR'?, and O(CH,);NR''R'",

wherein R® and R'° are independently selected from H, substituted or

unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl, and
substituted or unsubstituted peptidyl, or wherein R® and R'° together with the nitrogen atom
to which they are attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally containing two or more
heteroatoms, and
" and R'"" are each independently H or lower alkyl;
RS is H, substituted or unsubstituted lower alkyl, cyano, or alkoxy; and
R’ is a member selected from the group consisting of H, substituted alkyl,

unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl, diphosphates,
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WD 2007/ 051081 PCT/ US2006/ 060050 tri hos hates, ac 1,
C(O R12R13, C O OR12, CONRI2R1I3 POOCRI2 12 13 p p Y
wO2¢07p05108) ( )( )2, C(OCHR R, SR' and Si R12RIBRI2b06/060050

wherein R12, R13, and R14 are nenbers independently
selected fromH, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl and
substituted or wunsubstituted aryl, or wherein R12 and
R13 together with the nitrogen or carbon atomto which
jned to forma

.they are attached are tjonal |

trlpéleﬁ%weﬁw@d%) 3@90&&{ &«H@i&e e;?@)é@Rm C(QIGHR R,
SR¥ual SIR'PRVRYIg from 4 to 6 nenbers, optionall y

cont ai ni ng twQ ,or 1or eteroatons; the net

conpr i si‘ﬁ%’fre‘\ﬁgﬁi’ : ’BPEFtelcaf‘? Rgm "rrﬁ)ﬂﬁﬁigpqﬂd‘?‘gw&emtedfr@mé{
sutGHRELn dniubkt}tuteﬂiﬁlkbdgﬂubsﬁﬁ&d(dr hhsub&ﬁu&%&e@ak?ﬁﬁﬂ%fl%ﬁltuted or

n is b

nybieelre Rl 57 nlorel E and R bt R P BASh SF RPN to which
they aieregtachiet rapgemioodllyGoimpd tonfirm h|Silf)SIltut@hﬂ' vasidistigted heterocycloalkyl

AR i —

mefhott co8paeBg:060050 14. The net hod of cI aim 13, wherein
gengidiid ROttty drbyR RTEfhered rdo I ses iodination

of a carbon adjacent the am ne substl uent of conpound

(111) foll owed R® OO

(H)

R® l l NRVH

OR?
(IT0)

to form a compound (IIT)

wherein R? is H or alkyl; and

generating a five membered ring comprising the amine nitrogen of compound (III);

and

adding a binding unit to compound (III), the binding unit comprising
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by al kyl ati on using 1, 3-di hal opropene prior to
generating the five nenbered ring. 15. The net hod of
wa@bk@7nsm8 wherein addi ng the binding unit conpCT/E8806/060050
renoving the protecting group R'. 16. The nethod of
claim 15, wherein adding the binding unit further
conprises adding the binding unit to the am ne
substituent. 17. The method of claim 13, wherein R6 is
H. 18. A conpound of fornula (1), or a
pharmaceutical |y acceptable salt thereof: Br R6 NRL
Or214-( | ) Thgvasthed, ofelaimn . phergingeaerating the Byemaeheney ripg
copgek _iodirfé(i@) Qd% grbtﬁ(e@dﬁagmie arg)ihe ?{fﬂ@ﬁt@&tﬁ@f%&%p?ﬂﬂ QHI? ﬁ‘ollowed
erein kK JR. are independent|y selecte romthe
by §iRglaieR uriag B auFlosforkne PIGRE Bttt 5a g membered g,
unsubstituted al kyl, substituted aryl, unsubstituted
aryl . substituted. heteroaryl, unsubstit.uted . .
het &Foar ?ﬁe m?ﬁ%‘g? {93 elg{ Het 1)é#‘“oa(‘:i é&ggléﬁstfé%‘?g 4pffcomprises removing
theymetabsitgi gratpeRl . het er ocycl oal kyl . 19. The conpound of

claim 18, wherein R and R2 are different protecting

groups. _20. The conpound of claim 18, wherein the
conpeundThemgod\of cigior) H3hewn sddinstisPiodng eao BotheBrongrises
addhg e BindhhQunifNbiof anfiht Rl NBoc NBoc O _ 0>
-0 ~N-- or

17.  The method of claim 13, wherein R® is H.

18. A compound of formula (I), or a pharmaceutically acceptable salt thereof:
Br

//’I’h,

R® l I NR!

OR?
D
wherein R! and R? are each independently H, alkyl, -C(O)OR’, -C(O)NR’R?”, or a protecting
group, wherein R’ and R” are independently selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted aryl, unsubstituted aryl, substituted
heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl, and unsubstituted
heterocycloalkyl.

19, The compound of claim 18, wherein R! and R? are different protecting groups.

20. The compound of claim 18, wherein the compound is
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