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| nvention *166166* 5 This invention relates to biologically active 0 SEP 200
-conpounds and conpositions, their use and derivation. Background 1& Ag

described i WOr#3?%°, R et al. (1994) Tetrahedron Lett. 35: 4H58CA%N]%4

I nternational patent application PCI/ G196/ 00942 published Cctober 24, 1996

under nunber W96/ 33211) the conpo L be obtalne
mari ne sponges or synthesized. As set forth 15 in PCT/GBQG/OO ‘“ Mﬂm

hem asterlin and the_sy the%| analo s described therein are

anti-mtotic. 20 Sun#%éifﬁl+j9¥ﬁpr&EL-25 30 35 Conpounds that dlﬁﬁ@ﬂ“from
hem asterlin in the regi on of the i ndol e noi ety of hentasterlln are novel
't has now bpeen foung,that ana o h sterl 8 N th

noi ety of h masterl& ﬁas Jb% %le?rg 5%[)11 repl a%gdwgD o§+% %ot@ tlve
anti-mtotic andompbundxuendccomppyltinns.lmhenul@wepamﬁtﬂarxyanmqnmJnd or
‘pharmaceutical |y acceptable salt thereof, having the formula R3 ~ OR- N RS

N RO R2 N~R~ ~ O wherein, | 1 0 S EP 2002 WO 991 32509
Background
10 As described in Talpir, R. et al. (1994) Tetrahedron

Lett. 35:4453-6 and in international patent application
PCT/GB96/00942 published October 24, 1996 under
number W096/33211, the compound hemiasterlin may be
obtained from marine sponges or synthesized. As set forth
15 in PCT/GB96/00942, hemiasterlin and the synthetic analogs
described therein are cytotoxic and anti-mitotic.

Compounds that differ from hemiasterlin in the region

of the indole moiety of hemiasterlin are novel. It has now

20 been found that analogs of hemiasterlin wherein the indole

moiety of hemiasterlin has been deleted or replaced
demonstrate potent anti-mitotic and cytotoxic activity.

Summary of Invention

25
This invention provides a compound or pharmaceutically
acceptable salt therecf, having the formula
30
Ry Re @ B
N
RSM];I)\( \Rg I
N 0]
Ry” ‘R,R°
35

wherein, AR

*G00002*




" - 2 PCT/CA98/ 01184 R, and R2 are independently selected fromthe W’S‘% 2002
iI's and

consi st

. neither

ing of: H R and ArR-, and where at |east one of Rl and R2
are ArFR- , Rl and R2 together may optionally be a three to

seven

nmenbered r| n(?-”/gﬁﬁs and R4 are independently selected fromt Gk IR 184

consi st
nei t her

ArR-, and Ar; R6 is selected fromthe group consisting of : H R and 15

R Y 2 en SRy SEUEELEAEERD Ui Stoue syl L

R, and

i ng

R ArR-, and where at | east one of R3 an 4 1's R and

are ArR- or Ar, R3 and R9 together may optionally be a three to
seven nmenbered ring; 10 RS is selected fromthe group consisting of

ArR-: and 200ROi'S: ereirn; &

H R

g.of: H,
3179 ed

or unsat ur at edcansesyizg efvi ndia Ri nand, AbRanched, wiersydti clekst et of
cont ai ni ng onept NpC : f _nNitro to

Four oxygen. a S Engs ot o S MeCAEP hee AER-U KOHRE & fiseafiiutdy.
optional [y subSPFigpadly hi§ a=ghres tgysevyn grembpredoringy, - SR o
-SOCR 0, -&NHz, -NHRIlo, -N (RI0) 2, 30 -NHCORIo, -NRICCORl o, -1, Br
-F, -CN, -COZH, -C02Rl o, CHO, -COR o, -CONHZ _-CONHRI o, -CON (R Q)
- COSH, -COSRI O, -NoB; 38031k afEr LRAeRERPBt Lihaihersed £308 |G
branched or cyebheiseieig oftenHear poxr®al limd ethare LS dldd st ashalldey R, GERAIP;

35 X is defined as noi ety selected fromthe group.consisiing of . -OH,
-OR =0, =S, %zdR‘*' -sﬁ?g-éﬁ}%%&:ﬁ,re A 3% B ooRs %né-MOQWr-wH,

- C02R,
-1, -Br
- COsH

- COSR, epienidlQlyShe B 20edPED GA8Ir) mdide r &l Ry 2ng; NHCOR,
,l-gl, F, -CN, - CHO, - COR, - CONHz , - CONHR, - CON (
, -S03H, -SOR, and -SOzR, 5 Ar is defined as an aromatic rin

-a,
2,
group

- NROOR,
R) 2,
g

sel ected fromthe gReupsc&ediesttiasy Hrom phbayorowgphedysistwinar afyl , H, R,
phenant hryl, faegl, Byg @yl , thiophenyl, benzofuryl, benzothi ophenyl,
qui nol yl, isoquinolyl, imdazolyl, thiazolyl, oxazolyl, and pyridyl
optionally substituted 10 with R or X;

R, is selected from the group consisting of: H, R, and

15 AYR-;

R, and Ry are independently selected from the
consisting of: H, R, and ArR-; and

20 R, is: z-g-y-,-

and wherein,

)

group

R is defined as a saturated or unsaturated moiety

25 having a linear, branched, or cyclic skeleton containing

one to ten carbon atoms, zero to four nitrogen atoms, zero

to four oxygen atoms, and zero to four sulfur atoms, and
the carbon atoms are optionally substituted with: =0, =S,

OH, -OR,,, -O,CR,,, -SH, -SR,,, -SOCR,,, -NH,, -NHR,,, -N

(RIO) 2t

30  -NHCOR,,, -NR,,COR,,, -I, Br, -Cl, -F, -CN, -CO,H, -CO,R,,,

CHO r = CORlD ¢ - CONHz - CONHR]_D r = CON (Rlo) 2t - COSH r COSRIO N

°N02 '

-SO;H, -SOR,,, -SO,R,,, wherein R,, is a linear, branched or

cyclic, one to ten carbon saturated or unsaturated
group;
35

X is defined as a moiety selected from the

alkyl

group

consisting of: -OH, -OR, =0, =S, -0,CR, -SH, -SR, -SOCR,



Y is defined as a noiety selected fromthe group consisting of: a linear,
sa’;)urat ed gr unsaturated, one to six gar bon aljk]}/I g(rjoup opt i onally‘ 0 SEP 20(]2
-substitute 15 ArR-, or X an Zis defined as a no ed
fromthe gr 03%;92’8 isting of: -OH -OR -SH. -SR - NH2; -NHRbEIr)i\bf ?e)gz%{‘ NHCH
(R11) COOH, and -LARCH (R11) COOH, whereipn R11 is a noiety 20 having the
formula: R or - (CHZ)~NR12R13, wherein n=1-4 and R12 and R13 are

i ndependent|y selected fromthe group consisting of : H R and -C (NH)

(NHz) . This invantiojgd SO POV deNggbﬁodsN@fco@r epal i ngt he @p ¢,

af or ement i oned corfpound of formil a |, and Srecursors 't hereof , as descri bed

herein. This i m&ntior @:8e pE¥ deGhhe , tHOWHRr enEAli(Bhed ce@BBund

‘of fornula I, o.rc@sppharmceutg(gﬁl | ys@R, agseptable; salt thereof, for: (a)
manuf act ur e of a medi canent ; (b) ina met hod wher eby cells, |ncI udi ng tunor

cells, 35 which are susceptl ble to the cytotoxic effects of t he conpound
are treategswith thezx:coﬂpo&aﬁmEdaa@hammmtﬁémd:Iylagcepuatdt@;dsaﬂﬁom the

t her eof ; and 1 0. SEP 200Z WD 99/3 509 - P /CA98/¥3%%‘L¥ (c) -ILhod
whereby cells agrroum eafBUS WPt A P he © drrpoun%h%? ph&f calﬂ/ fady

accept abl e sal tphetmxretﬂirylo bfun'gl abopyrmoipli c &hdegthenylt,he nemttsfuoylt he

production of %ﬂé’ﬁ'f @hﬂgbfgl' n tg%roggz'lln% SC“B\&JO&’ JE)FleSI S

Fi gures Flgure pref schéng for

of a compound d:‘hntarﬁ%lyhuemcaéﬁlytug@r@ XysidyLchepiticnadion ﬁﬂ@o%\tltuted
preferred jgcheng diprg sypthesi s of the amino acid used in the coupling
reaction shown in Figure 1. 15 Figure 3 is a schematic showi ng steps in the
synt hesis of a conpound of this invention as described in the exanpl es
herein. 20 Figure 4 ’Sr sia S@éteiwédlCashOaM Iﬁ@l&ﬁ:@pSséDetzhedsmchest&eOfgdelEp

di peptide shown_ in ure r| be Xa es her el Oy ure 5A
and 5B are grapﬁ‘u‘i"sr1 ng ’the gylﬁ'l ¢ ?syarég;“]:f cﬁ r[urat[ Fﬂg

as described i rszt>hecexbzn>pl ezl kel egmoupl,gmxetﬁomsllaygmmmd nyithe R
anti-mtotiL agligl t Vo 0fx SPAd10 (t) to hemasterlin (O, as described

Z 1is defined as a moiety selected from the group
consisting of: -OH, -OR; -SH; -SR; -NH,; -NHR; -N(R),;
-NHCH (R,,) COOH; and -NRCH(R,,)COOH, wherein R,; is a moiety

20 having the formula: R, or -(CH,),NR,,R,;, wherein n=1-4 and
R,, and R,; are independently selected from the group
consisting of: H; R; and -C(NH) (NH,) .

This invention also provide methods of preparing the
25 aforementioned compound of formula I, and precursors
thereof, as described herein.

This invention also provides the use of the
aforementioned compound of formula I, or a pharmaceutically

30 acceptable salt thereof, for:
{a) manufacture of a medicament;

(b) 1in a method whereby cells, including tumor cells,

35 which are susceptible to the cytotoxic effects of

the compound are treated with the compound or a
pharmaceutically acceptable salt thereof; and



30 in the exanples herein. . 1 0 SEP 2002 WD 99132509 _ 5 Detalh%dEP 00
Descri ption of the Invention PCT/CA98/ O 184 Except where ot herw se sta% J
.the recitation of a conpound herein covers all possible salts of the

conpound, notes all possible isoners possible wthi tura
formul a glggﬁﬁﬁgg&%uch conpound, including geonetrical and %g??@gﬁﬁfggner
Unl ess otherwi se stated, materials described herein conprising a conpound
for which isoners exist, are to be regaréed as covering individual 10
i soners, and, m xtures of i soners |nclud|ng racenic m xtures. In the
conmpound of fornula dr 0 be
15 optical centers. }5 ef g}ng r}T]e\q;[Brhe £'01 %%ﬁg soI r% go%%?%%%ﬁs%g
predom nate: 20 25 30 SSCR@pRan R R péarm@paw@mmglMxnnﬁx¢p%aMMQ whilth
may be a follow ng absolghwﬁgoﬁ IS g}g Wﬂﬁﬁ?1ﬁ£@§E¥65%r§%%Ee@JuaE¥e

IC a

noiety referred to herein IS descrl wi 'l preferably be
straight chain or, brancfRédl %e@lboﬁeblﬁroﬁﬁﬁtﬁppl ?)fefa@rné’éfl"?lha‘{?éte'p'lﬁo
ei ght, nore preferably Uppiadsex andcBe¥eRem@ke preferably up to four carbon’
atons. Except where otherw se stated optionally substituted al kyl groups
are

Description of Figures

Figure 1 is a schematic showing a preferred scheme for
10 synthesis of a compound of this invention.

Figure 2 is a schematic showing a preferred scheme for
synthesis of the amino acid used in the coupling reaction

shown in Figure 1.

15
Figure 3 is a schematic showing steps in the synthesis
of a compound of this invention as described in the
examples herein.
20 Figure 4 is a schematic showing steps in the synthesis

of the dipeptide shown in Figure 3, as described in the

examples herein.

Figure 5A and 5B are graphs comparing the cytoxicity
25 of hemiasterlin to SPA-110, as described in the examples

herein.

Figure 6 1is a graph comparing the anti-mitotic
activity of SPA-110 (®) to hemiasterlin (0), as described
30 in the examples herein.



1 0 SEP 2002 WD 99132509 - 6 PCTI CA98/ 01184 preferably unsubstitute P 2002
Methyl i1s the nost preferred al kyl group. In this specification, ref re%%
-i's made to g nDieties bei ng saturated or unsaturat ed)

i ncl udi ng mn hi'n t%e definition of the noiety, al kene and a|t€ﬁ§2§%36%%
(whether internal, termnal or part of a %lng). In a conpound of formula I,
the foll ow ng substituents 10 al one, conbi nation, are preferred: (a)
R1 and R2 i ndependently: H, methyl, ethyl propyl, n-butyl, acetyl; or,

where R1 and R2 are gL ned: 4¢ ggg E8PYLn S¥C BQ“& b@ Iopentyl or 15
cycl ohexyl; nore pré?Era%gy‘ﬂ§'an%“§g‘ére*rngepenéen@?éggﬁ or CH3; nost
.preferably Rl is H and R2 is CH3 ; (b) preferably no nore than one of R3

and R4 is H, 20 nDre ﬁggg o al pe n ,
ethyl, n-propyl or g Wéﬁe\/\h% ng?t%(ae E'ﬂg r&Je¥:~1"|tg§3t'}'c op?%p?l

-, Qcyclobut yl |, c@mnwnép ﬁrwno@o‘ters,yelbmsz§$lblﬁn§alpSepér theyCRBPEHBARY

are each meg hy|an§5 cﬁé‘ﬂoa'és Aéll nﬁd’ﬁs dﬂfé n'ﬂs‘o@d&z@c E%éssiﬁlreef @iaBh¥  the
phenyl, naphthyl, anth g rro prefera c&B S nmet hyl or

H nost pref era%ﬂju%“?-'é ph%ﬁm 5 (8P gﬁwpﬁenidndefa%aéﬁw

H or nethyl, nngeo:ﬁéefecaml ;n%opslbhanﬂsaaers rreuhyéss(e):haewwetbtaeeao
si x carbon, branched. al kyl

{ ' CH3, ) 3 ;
ond CR100s o Rapei abetard5eBeaher At sahPES 5 IRe 5 FamBgung Fof whlch
preferably OH i SPdréwesieitn Rk it abéi megrrdedbranchwede pimg t bndixidasbon

or (G RRro epheRey) 2 (el Tan) e SRRy o gk B

wherein R15 is mexbyreset hyl, R-s

In the compound cof formula I set out above, bonds

drawn in wavy line are from carbon atoms which may be

15 optical centers. Preferably, the following absolute
configurations predominate:

20
N L
RSX(\ “.’)\”
25 N R
Ry” R,
30

Except where otherwise stated, any moiety referred to
herein which is described as "alkyl" will preferably be
straight chain or, branched when possible, and will
preferably have up to eight, more preferably up to six and

35 even more preferably up to four carbon atoms. Except where
otherwise stated optionally substituted alkyl groups are



| 0 n-propyl, isopropyl, tert-butyl, iso-butyl, or sec-butyl and R16 18 SEP 200
met hyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl or sec-butyl; nore
_preferably Zis OH and RO as a whole is: 15 -CC=C (CH3) GOH CH ( CH3 ) z
Where RO hgsn go5thg @l center in noiety Y, the follow ng absqe4t@aosmiisd
configuration 1s preferred, with reference to an 20 exanpl e where the
chiral center has a nethyl substituent: 25 _R8 ~, N Conpounds of fornula I
may be prepared by coupling 30 noieties A, B and C as represented bel ow
usi ng standard procedures, including procedures fox coupling am no acids

through a pept pgdaraerghiy InsubBeicheed. R~ ORI L is kl: GRBs20Q%-MRrred
991 32509 @~ g _PCT/[CA98/01184 A coupling agent,” for exanple PyBroP, is

suitably used PAK¥Hhe S¥@¥®i on. The reaction suitably conprises connecting
amno acid noieties in the presence of the 5 coupling agent, a base such as

4- di met hyl am nopyri di ne_and an or.gani ¢ sol vent _.such as net hyl ene chl Qri de.
St andard reaction q&@nc?ﬁ‘hﬁ SRE Pri T on T FEEEERGPest K nBRAS nt¢ h@aé‘ryﬁ i
produce the compliedieanpedind. skt uRneed ati ansafturaiteld,ezhBraty €nalduding

described abovg, pgy e, 27 ed 4k 45108 RERCeHN &5, and LAt | 0ga mahgLal S

groups (whether internal, terminal or part of a ring).

In a compound of formula I, the following substituents
10 alone, or in combination, are preferred:

(a) R, and R, independently: H, methyl, ethyl,
propyl, n-butyl, acetyl; or, where R, and R, are
joined: cyclopropyl, cyclobutyl, cyclopentyl or

15 cyclohexyl; more preferably R, and R, are
independently: H or CH,;; most preferably R, is H
and R, is CH,;

(b) preferably no more than one of R; and R, is H;
20 more preferably, R, and R, are independently:
methyl, ethyl, n-propyl or n-butyl, or, where R,
and R, are joined: @-cyclopropyl, B-cyclobutyl,
B-cyclopentyl or B-cyclohexyl; most preferably R,
and R, are each methyl;

25
(¢} Rg: Ar in the definition of R; is preferably
phenyl, naphthyl, anthracyl or  pyrrolyl;
preferably R, is phenyl, methyl or H; most
preferably R® is phenyl or methyl;
30

(d) R¢ and R; independently: H or methyl, more .
preferably R, is H and R; is methyl;

(e) R,: a three to six carbon, branched alkyl group;
35 more preferably R, is -C(CH,);; and



" known in the art, for exanple by follow ng the nethods described i ﬁrﬁ?PZUUZ
af orenenti oned PCT/ GB96/ 00942. The nethods as set out in the exanpl es

-herein may {g) amRs@yed, 15 with suitable nodification to nmat giraiavsaings
reagents, according to particular substituents of noieties A, B and C. One
aspect of this invention is a method for breparing 20 a conmpound of fornula
| in which a conpound of the formula: R3 Re OR- 25 CH RS N |1 NR6 ORl

~Ri 30 is coupled wthaco&gund of the fornmula;. HN~ IB 35 0
2002 WD 99/ 32509 8/POR 518X eAeg il it of-JFon rrm’]aer?%nn%y Bé a

prepared by known - methodsndstdy a-0R8Ed ke 't@) BEL/ @awo@paﬂmageow,
.tthe 5 nethod described in the aangl es_herein rther aspect of t

invention is a nethod for ¥iEhHimgCeCRoRp OUNEHO?HRRB)%| §HEHe 1r1| Béd
above in which a conpound ofo# he(cfmznquhemm) (BHR~; 16r OR, ~is prefdtratity R6 O
20 is treated with a base such as dilute sodium hydroxide in a solvent such
as net hanol for enough tine to allqw renoval of OR foll owed by
acidification to about pH&.CcRr Gilerébd)l} whenefinr Ryl ad Whethyl sienthel al kyl
chain, such as CH3, and a RS protecting agent such as tert-butoxycarbonyl
(Boc) may be used to protect the amne group; i.e. RlL or R2 is replaced by
Boc. The B&c group is suingbtgpykmiespbppyl,edeeronbetiyh, asi sStFAWGHAGL20F or

about 1 hour at anbient t e apRr Qpri ol r
produces the TFA salt. M%@éﬂ and eﬂ‘ BB 3 ‘%Ehﬁ' aéﬂm,p BEBﬁ?h,

iso~-propyl, n-butyl, iso-butyl or sec-butyl; more
preferably Z is OH and R, as a whole is:

15 -c-c=c(CH3)c‘o‘OH
CH(CH,),

Where R, has a chiral center in moiety Y, the following
absolute configuration is preferred, with reference to an
20 example where the chiral center has a methyl substituent:

i
\/N\;)’

s
H

25

Compounds of formula I may be prepared by coupling

30 moieties A, B and C as represented below using standard

procedures, including procedures for coupling amino acids
through a peptide bond.

A B C
35
R3 R4 O R7 ?&
RSM\NI’)WLN\RQ
N R O



" 30 Subsequent |y another group (eg. RL or R2) could be ' introduced PE (gplpgngz
nitrogen by standard techni ques known to any person in the art, which™
. produces conpound of fornmula Iv. 35 A further aspect of this invention is a

met hod for hé'g a compound of fornula IV described abo | ' a
conpound of‘p‘?ﬁfe}%ggwl a: 1 0 SEP 2002 WO 991 32509 - 10 Pﬁfﬁ’bﬁ”dﬁm R3
~ 0, RR~~OHV5 R N-R-is coupled wth a conpound of the formula: 10 R~
H~N OR 15 Preparation of conpound V can be acconplished by nany procedures
known to person skilled in the art. One such 20 exanple is described bel ow
in Figure 2. Conpounds of fornula VI may be prepared by nethods known to

persons of skill in the art. A preferred method according to this invention.
for 25 preparing a PoRpYRAdnef agerhul §OF exampbepPyBeeR, alslipsittdkly used
conprising moi ¢hi e andefe@fdh coupl axehe i pepisde LairRbaLy it

met hod, a conpound of the followng formyla, wherein Q énd 9I"E’t o'g;%eot"hjgrrlglilé
conbi nati on of CRRRECKINS BRENQURTLG uBRISLiRE R e aPTesSENGEecefndhe

group: _ R8 ~ EoBp1@rgVBgent ,QaNbises suetpked 4widithe? hyAiaHEbyidike and
f ormul a: 1 0_SE' 2002 WO 99| 32509 - 11 .
an organic sclvent such as methylene chloride. Standard
reaction quenching and purification procedures known in the

art produce the coupled compound.

10 Preparation of moieties B and C as described above may
be carried out using procedures and starting materials
known in the art, for example by following the methods
described in the aforementioned PCT/GB96/00942. The
methods as set out in the examples herein may be employed,

15 with suitable modification to materials and reagents,
according to particular substituents of moieties A, B and
C.

One aspect of this invention is a method for preparing
20 a compound of formula I in which a compound of the formula:

0 R:
25 Ri, R4
OH
Rs ITI 1
N 0
Ry” TR, Re

30
is coupled with a compound of the formula:

35 Ry

are a -



510 R~ R$ HN N~ 1 R6 O PCT/ CA98/ 01184 A conpound of fornula VIII qurpﬁm
prepared by coupling a conpound of formula IIl as described above, with

- conmpound of nula R~ Boc~ OH 15 N R6 O 20 Conpounds of I X

may be prepdéggxéy met hods known to persons of skill in the arlexﬁﬁbﬁvther

aspect of this invention is a nethod to 25 prepare a conmpound of formula

VI| as described above in which a conpound of the formula: R3 ~ O3 0 RS CH
X 35 1 0 SEi' T0O02 WD 99132509 - 12 PCT/CA98/01184 is treated with a
base foll owed by an azi de conpound. The azide derivative so produced is
reduced to forman amne which is then treated with groups selected from
_R1, R1 and Boc in the presence of a base such as sodiumhydride. 5 Figure 1

sets out a preferredAsggfﬁggu}lgr oqreggmign sz q?%pnpgugg.e%fgfe 1 b own

i nvol ving the coupling of "amno acid rising

-noi eties B andW@th¢§$héséﬁbomﬁnﬁﬂSQ#khﬁﬂ|hntHSTVGQQﬁéOOPHQNmﬂnQ|bmeﬁh§

of 10 the 4 peidiifod' sebbosBeal iACRhaskRhhblesTherBen. protected dipeptide
portrayed in the figure may be obtained by the nethods set out in the

exanpl es herein. On the A noiety, Boc nmay replace Rl rather than R2 or both
Rl and R2 may be pregefiur@herhaidpbdtti by Rhi@' ive&ridd Ngs a method for

preparing a compound of the formula II described above in
which a compound of the formula:

10
/ \R]
20

is treated with a base such as dilute sodium hydroxide in
a solvent such as methanol for enough time to allow removal
of OR; followed by acidification to about pH 3. Preferably
R in formula IV is a simple alkyl chain, such as CH,, and a

25 protecting agent such as tert-butoxycarbonyl (Boc) may be
used to protect the amine group; i.e. R, or R, is replaced
by Boc. The Boc group is suitably removed by a reaction
such as TFA/CH,Cl, for about 1 hour at ambient temperatures.
An appropriate isolation protocol produces the TFA salt.

30 Subsequently another group (eg. R, or R,;) could be
introduced on the nitrogen by standard techniques known to
any person in the art, which produces compound of formula
Iv.

35 A further aspect of this invention is a method for
preparing a compound of formula IV described above in which
a compound of the formula:



15 Figure 2 sets out a preferred schene for preparation of noiety A %gggﬁﬁﬁ
in the schenme shown in Figure 1. R2 may be added in place of Boc an

- may replace RL. 20 Conpounds of formula | are biologically active. The
invention includes the use of a conpound of fornula |I. Conmpounds of fornula
| may have We8¥3280%Yal , for exanple insecticidal activity. PrROTACAS$0)j184
however, the use is in t he pharnaceutlc I~ field for nmedical or

veterinarial 25 applications. The conpoungs descri bed herein have utility
as cytotoxic agents, particularly against tunor cells and nmay have utility
as anti-bacterial or anti-viral agents. 30 Therefore, this invention

i ncl udes a pharmaceutical _ conposition conprising an effective anount of a
conmpound of . forrmula I, in associatign wpth @ carrier. This invention
further provides the use of a conpou f Jormula I for the manufacture
of a nmedi canent for use in the treat f Sﬁ or a tunor in a mamal .
1 0 SEA 20~? WO 991 32509 PCT/ CA98/ 01184 - I si ng ayconpound of

formula | fsor medical or veterinarial applbpatlons t he conpound is
preferably adm nistered in a pharnaceutk;él'tmpp05|tion conprising _ also a
pharmaceutically acceptable carrier, and optionally, 5 one or nore other

bi ol ogically active ingredients. Such conpositions nmay be in any form used
for adm ni stering pharmaceuticals, for exanple any formsuitable for oral,
topi cal, vaginal, intravenous, subcutaneous, parenteral, rectal and

i nhal at ory appliisc ataumied’hwi thnposompousd nafy bhe 16opmoleded in di screte
dose unitsg, The carriers may be particulate, with the conpositions being,
for exanple, tablets or powders, or liquid, with the conpositions being,
for exanple, oral syrups or injectable |liquids, or aerosol, for inhalatory
application. 15 For oral adm nistration an excipient and/or binder may be
present. Exanples are sucrose, kaolin, eg@@rin, starch dextrins, sodium

al gi nate, carbosynet hyl cel | ul ose and et hyl |cel | ul ose. Col ouring and/ or
flavouring agents may be 20 present. H.goagH |1 may be enpl oyed. For
rectal admini stration ol eagi nous basesnﬁgg belfenpl oyed, Yior exanple lanolin

or cocoa tter. For an injectable for buffers, stabilizers and

i sotoni ¢ agents nmay be included. 25 The dosage of a conpound of formula I
may depend upon the wei ght and physical condition of the patient; on the

severity and longevity of the illness; and on the particular formof the

active ingredient, tRﬁ?Pﬁﬁ#@#OQfOQOC@mP@um@tVama@hbandCGQBPEOﬁbgélbVonanY

enpl oyed. A daigipsonerdd RRSwWh Qoogﬁlrstd?x ahout1 d90; AULKG QafrtbodYOﬁ\@' glien

t aken singl of in se arate_doses, o tinmes a day, or
conti nuoug 9 nf GEP L enBracReSthePed éﬁll% aﬁoﬁ’t%‘-‘%stz typlc@fi‘m%}-‘nds of

requi red. A prefcielh rengeay sbebpueplredl bio méfy Hdy tkifni Ot K gpetsbagy of

wei ght, per Vi t..pr r y about 0.01 to about 30 ng/kg of body
wei ght . per dafkl%lr?teﬁ §\P{

A preferred method according to this invention for
25 preparing a compound of formula I, is to prepare a
dipeptide comprising moieties B and C and couple the
dipeptide to moiety A. In this method, a compound of the
following formula, wherein Q and T together are a
combination of any two of the substituents: R;, R, and a

30 protecting group:

35 N



1 0 SEA 2002 WD 99132509 - 14 PCTICA98/A 184 It is to be understoaqd §ifaz)
use of a conmpound of formula T in chenotherapy can invol ve such a conpound
- bei ng boundywleaskgggent, for exanpl e a nonoclonal or polycl opet/cansnhedy, a
protein or a |liposone, which assists the 5 delivery of the said conpound to
tunor cells. This invention also includesltthe use of a conpound of fornula
| as an antimtotic agent. Such use may be in procedures that require
bl ocking cells in mtosis, such as 10 the preparation of mtotic spreads
for karyotype analysis. The compounds of this invention can also be used to
probe , mcrotubule function in mtotic g IIsR?Exaanes 15 The fol |l owi ng

.exanpl es provide a detail ed description prérerred nethods of synthesis
of a preferred conpound of this inv i, o1 N.110. Al so described are
precur sor conpounds and characteri zati‘pn of var i Bsus conpegpds of this 20
cinvention. Figures 3 and 4 schemati cal pghtray the synthesis of the a

SPA- 110 salt according to the exanples.” Reference nunerals in the exanples

correspond to | abelling of conmpounds in Figures 3 and 4 and | abelling of

conpounds depicted i th lese 2 J JJUL 991 3250915 :

PCT) ChoB) 01164 3., EnbP TEPRARU PR ERERu AT H! { F1 1° PEekeed By oyeting
a compound of formula III as described above, with a
compound of the formula:

10
Ry
Boc OH
15 \¥/Iﬁ‘/ D{
R¢ 0]
20

Compounds of formula IX may be prepared by methods
known to persons of skill in the art.

A further aspect of this invention is a method to

25 prepare a compound of formula VII as described above in
which a compound of the formula:

Ry, Ra QO

30 RSMOH X

35



' 3-Met hyl - 2-butenoic acid (I, 5.10 g) 50.9 mmol ) and A1C13 (20.4 g, 153

mmol ) were placed in a one-neck round-bottoned flask. Benzene (50 nlLj Ovis 2002

. added, whi ch produced vi gorous bubbling. Upon conpletion of the bubbling, a

capped coeﬁggﬁﬁz.w%i e. closed system) was attached, the reap&e?{a%ﬁwre

was stirr aced in an oil bath at 650C. The pressure I'n e system
was occasionally released. The progress .Qf the reaction was foll owed by
following the |oss of starting materi al ‘GC. If the reation was not
conplete within 1 h) a small quantity of A1Cl13 was added and stirring was

contfnued. To | pe. splikhog; is: aled gheiBLaehleL, A0l bhe cHKLICE Yag

cooled to OoC. SONE™ Wa re a

solid di ssol vezizhad ﬁlae’lpﬂaltwg IS@SSDICPM@ Theredueeds tcaykormean eatiinet ed

with diethyl epetnt DLegnds BSarldie ﬂﬂ@?g%dﬁ’%%l SLRGRY.r aged RI Oa@0

mL and then was extracted with a saturat | um hydrogen car bohat

sol ution six tE%slnThbecﬁmﬁﬁéleaaﬁeéubaﬁayépcheﬁé &@délum @d’dmltdﬁ cone
HO until ¢he pH was | ess than 2. The acidic aqueous |ayer was extracted
with diethyl ether three times and the accunul ated organic |ayer was dried

with magnesi um sul fE#8UTThé 86F&t PO WaPUSiameiad afhFThelaF ePRGPAERARPP WS

renmoved in vack® PreeHsoRHd 3o hfbemeDai d iz&:c‘élvgng‘lﬂhé 880blihd Qﬂﬂmno
yi el d) which %cgggot need furt er UrIfIC%tIO é400
I

MHz, CDC13) (BIYSH 2 g PLBEPEG ezﬁ)OmPr}Hs?n@ ﬂ?le&lff nanﬁ

7.32 (t, 2H, Jim Ghe dsmbo&m@nanshwm;nkm figuPel, the SuBstituehd}, oﬂ 65

() 20 Q) JdndTel sepbihe Hodk Wb tiler WS supeym (£ 28 (230 cMbde))

119 (100, I oneerin
Chem Kentr |qh)p@ptm© p@rtnaysldf flnﬁartf{elgf'znggune nay u%mbts@mecblb%ulze

1 0 SEP 202 Vﬂ@@‘l@@éoge{:boﬁésln?’tﬁ% @'&Tah%l%,s herein. the A m01ety,_
, phenyl - 1- oxobutxl) 4-1 soRr _onYi -2-0xazo| I di no~r a (31 13 12 Q 0 ,s 18

11 _ 10 9 °N- BRs 1may replaBeyR,srapher vhpoTRea9n/ BPEB4R, and R, may be
3- Met hyl - 3- phesiyé dathaneh ctasi A ©d)edyOprgdr5e6l couplingas dissolved in 70
m. of THE and cooled to -780C. Triethylamne ( 1. 17 nL, 8.42 mmol) and
trimethylacetyl chloride (0.760 nL, 6.17 nmol) were added to the reaction
flask produci ng a whigersoRi detFheoutesulprieferred wahews Har npdepar&oiohor
1 h and then 8 e f IJit
C%pn%j:h%glﬁ %@"”&s‘e‘a if Qg; é@h@lgé SROm i&sﬂ(l%j}%]l. fﬁ Uty

(6.84 nL, 1.6 nes, : d dropw se oous
stirring to a2®l3dded be l?h%?e(oﬁ EOFS%QS'O%?F 'ZaﬁxﬁﬁBFLPEFane (1 45 g,
11.2 mml) at -780C in THF (bO m_) produci ng a whi te preC| pitate. The
resultin uspension of th hi.at ed.oxazol i di no %;([jded Vi a CanﬂH
%; &nd

to the redttion fla ?mpgﬁl fREMBLAL InFed P ¥ralsvVadde
the reaction mn&mmmsnm:rlmddst cr.lu®omsEercpﬁarat wcm)pontmi eoporf drmuies I

extracted thr :ﬁt?y] ether, anig ﬁx
were dried ovg('?o r%gnem um s(ﬂ ate and%c ncen g%e?%lgéguo H: uct
was purified bws%ﬁmlfé%lmtb‘g*%}bhy Emem@bwe)hgweverdu éhﬁyuset hérln

pet. ether) aféz%dl;%ﬁ%wﬂcé anfepaeaf@rcqh@&iésﬁs afl v&éﬁ%ar%ﬂ
(137g)474mmJ(£ H NVR (400 MHz, CDC13) 7.38 (d, 2H, =

and H | %5 7.28P¥}5a%4PN9. = 7.3 Hz, H 18 and H 16), 716(t 1H J:73
Hz) H17), 4.22 - 4.18 (m | H H4), 4.05 (dd, 1 H, J:9.0and2.8Hz)

1H-5), 4.00 (t, 1H.J = 9, OH) H 10).. 2. 16 -
2. 12)(r‘r) 1H, (H6))|_|)1T121% (§°'“§?Ph?5135§%°ﬁ1%§? befp i) I?H,)e H‘%%ho’rth@?,
0.79 (d, 3H) Xytdtdxit, agéﬁ%ts)r Ibﬁl)ﬁlﬁuYarI}d)agaﬂ.nét—tﬁm@rl—bell—EBand ®aY) ;

Mass spectrum %gg{i H + r
obt ai ngd was (}gé-:‘%) +6 %yl ai ) %‘h%lggég%%ﬂ%%n c}%] V\%rslt%r){éiggiéd Qécorgl ng
to D.A. Bfans Thergfiogs) TERLghedfEMA W5 251inPlEPEFat i%N Bﬁaméceutlcal

j {/‘5' "'"C%pr oR, c‘:’dmg?o@i(@f@ﬂl | cbhriywtes nd Janl 2 fF L thiSvel @mourit 'ofS aNedmpdundlesN 3 .
s B7 1 G ~—~ ~—

ormula I, i1n association with a carrier.

This invention further provides the use of a compound
35 of formula I for the manufacture of a medicament for use in
the treatment of cancer or a tumor in a mammal.



WD 991 32509 PCT/ CA98/ 01184 17 Oxazolidinone 3 (472 ng, 1.63 mmol), dnlgeplrgzbgy
under hi gh vacuum for 0.5 h, was dissolved in THF and cooled to -780C (
. Fr esh%ggba t ed potassium bis{trinethylsilyl)am de (15Cl?,(m9);/oﬁ3115 M
|n THF 1 was added and the resulting solution was stirred at
-780C for 1 h. Asolution of 2,4,6-trijsppropyl benzenesul fonyl azide (625
ng) 2.04 nmml) in THF (5 nL) at -780C was added via cannula and after 2
mn. the orange coloured reaction mxture was treated with glacial acetic

acid (0.429 nL, 7. SQnmpr:)n W MBEmbeufiloGof N AR Bal foanchediidaiedot-ar
a further hour. To the |i eIIow m xture was added brine (35 nL), water

(35 nL) and th\ée‘éﬁﬁéB%lﬁﬁasé RAdCBLEPREr edtPRr eEOMPRBEN £ SDTRECHRBLHYI
ether. The condamnedi otgastc Bxt kachhamsCev@sbed \Mdn{pcasls;aitdﬂ atefpsodiHe

hydr ogen car bonate sal ut| on dried w.t.h magnesi um s
- concent rat ed |‘?|f§ At (‘b%}i% BERFAREE HFrddtal 28 8%%8’@?31%%3/ (4
mm plate) 3 : Indi etrhydom hmher pbioleglneallyaaplte.vwaaﬂgmﬁacénms .h d8ethyl

th ffordi Lde. | 82 6 ] 9
) L trat PpBkeE: ol P ObU S anf) P20, P DHRLA LcBRS
7.31 (t, 2H, Jpkaymaceptyierls, afdrH-epaMplE 28nyt form) snitaple Hor Hezal,
5.64 (s, 1 H tbgé@é: al3d: %&1@@1 1 ﬂ);tQaveﬁonsan%u%c%é%eoh# 5ﬂ>&r§n§8ra 3.85
(mlH)H-4) 5y, 2.31 - 2.26 (m éj

.54) 1.52 (s, r%%ahargda!ﬁalalqtaryoamlx@tm JThwcemn@ﬁlmgnarmW7 &
0 79 {d, BH, JpFobifellz.irt 8igbrbté) d&@ésuﬁﬁtétrumﬁlﬁg cafl"ﬁér§49\a She

o AT i et DR e

) '. Conpound 4ta\lakepsecprarmdvm,r Gbmqucpmdqemhhodel ogmpdswehopeobé)yn@,

Evans ~ ( 1990}

2,4,6-Trii sopropgl%%%z%nesu onfﬁ é‘%?sdg@mééjﬁfgsgrlgdléguflﬁ ' BT hi edro?ojd C.
Derrmer et al. iQQSB’}thlaAﬁﬂ’CﬁEmlSéélOW 70. Psgparation of the
4-isopro~y-2-oxazolidinon~5 ,3 ~2 OO0 ~~14t | 10 3~2 0, ~ ~s NH a~ s 18
~~20 9 7 24 ~1 ~J ~_22 23 fzi(ije, 4 (418 1.26 rrm;l) 10% pal ] adi.um on
charcoal (280 ng), 5AH Wat& TRt b"Jh&?‘@J-Pé ndgoFgbIngdey MRYe
pl aced in a | OPehrésensk. Extunplaaetaatee shdtogk), Wasladdeglgmdrihe gestdh i ng

202 V0 991 32500 BUTEERod 1 1B £ S R e e - he bl e pua bl B B g
and was stirredelhdépsa. hydCodonrizd osndderr rﬁ)gaworernmg hagents rmayum

m xture fi t hr oqug a ggl1a he.C mat I
washed vvly%% et%iFggg{g%t atgs:l Eoéh%%ﬁm ne : nﬂ?%a?g' \%}argﬁ%}ﬁ%lentrgdgg l|’éfll\l{:)t\§/r?§llcuo

and the crude ‘R%Hi‘ﬁt%’él‘aﬂrl?1%ﬂgb§}°¥lﬁasiﬁa§‘éﬁunﬂalfhr)a?rat%i@ﬁ?]a‘b}‘@d(3 E0Y
di ethyl ether expfpleetheniolin adf ordbaputdey,. a VFa@OU§nc0:lmyéémB1@|I

in 78% yield 00 0,989 400 . 7.40
P A T 1o Snaieas ey bR SRbTiies A saspenk Sulllsy hav ke

J:7.41ragtlwig_d),612(d 1H J=9.9H) H10)) 5. 11(bs)1H)
3892§d)1HJ 8.4 and 1.9 Hz, H-5)382-379(rr)1H)H-4)
( TH J=284H, H5)) 2.26 - 2.22 (m 6), 1.41 s)_9H)

K 23 and H-22)The despge afj)a jcompoynd,of rﬁ%rravlwr)mam depenf upen) =
HZ H- 8 ortik 7weilyhss a®@e GHwEn dC cokditt N3 ﬁfX).:héO@a(t]len[tl‘/H?ﬂn*)ﬁh§49
7 [MC4H9] +)g 230, gl(g}%ﬁé@@ 14N20 &+ Opti.cal ,.qtation obtained
(a~0 +118.4 (cSBVeBstY ). “EBFESa tgl)’teep &R%or 1y tF t K
nmet hodol ogy depatbpedldy Iﬁo&m Evﬁnshe (ac]:g,%) jrsyyeddent, Sthelfmanner ©of 3 ~

ove ~4 ~ ~ N |

di ssol ved3| n l_g&%l?ﬁrgték%f: (? §Ir1r§ %Zggggégggﬁé éxﬁé‘?o%l S so?uﬁggnac\)/\glégs
. cool ed to OoC @hdakptoder? @y ox¢ dabeote 19 onimg A, afubedy) weishtrmakemrnd
l'ithium hydroxggggfiy. 82 ok, sépgr&@;eld%%e@mélf) u‘fﬁ‘rt% @Cﬁdnes-r@ d8sulds NGy

m xture was~stirred at room erat ure,_over ni ~ 15 The "excess
. peroxi de was qﬁeﬁ‘&ﬂ%&lm@uﬁdﬂi"fggho’af SBRY AR Ry %g%’ﬁf%%‘l'-? ¢ AMOUNL $TOSE 5

M épf_? mol ) hapﬂleallnyl eequdgedont lmulgﬂef@fréd hradge aquamé:pmmlwam
acliditi e t 1tri aci the mxture was extracted t e .tJ nes
Wth ety ncorBplt " He Mg Bh BB Vel e ST RePs MRS iSRRI

nagnesiun1su|fabeuand omntenabaued3onmgakgoofTbodyeweéghtnipgrcdaﬂe

mat eri al was added a sol ution of diazonethane in diethyl ether until the
solution stayed yellow. After bubbling argon through the solution for 15
mn., the remaining volatile conmponents were renoved in vacuo to afford
crude conpound 6. Purification of ester 6 was acconplished by radi al
chromat ography (2 mmplate, 3 : 7 diethyl ether - pet. ether, sanple was
| oaded wi th CHC13), producing a clear colourless oil { 171 ng, 0.555) in




1 0 CEP ?~~? WD 99137509 PCT/ CA98/ 01184 19 92 % yield. 1 H NWR (400 |\/Hz)E
CDC13) 7.33 - 7.27 (m 4H, H16) H 15 H13) H12), 7.20 (t) 1 H J HSER10

. Hz) H14)) 4.99 (bd, 1 H J =8.8Hz, H2) 450 (bd, 1 H J = 8.8 H,

N-~) 3.48 W§ooddkgoH 17), 1.41, 1.3% (s) 3H, H5 and H4)) IpSichsso1 s,

H 10, H 9, and H-8§; Mass spectrum (EI') 307 (0.1, M-+), 234 (2) [MGs-Bu]+))
119 (100, [CgH I]+). Optical rotation.ohlzai-ned was ~a)o +35.Z (c 2.98)
CHC13). Compound 5 was prepared according to the nethodol ogy devel oped by
D.A. Evans L21. (1990) [supra]. (2 sl-Nrert-butoxvca_rbonvl-N nethyl-3-ne
1- 3- phenvl but anoi ¢ aei do 7405k Quidedstoodlthat QkdS5of 13 [compbubd ~of 11
9 10 To a vigo ousl% Siirre sol ytion of _ester 3%43.4 , 0.141 gr&g?li in 2
1L dry DVF wertoHRMLa Lo GHRIIERI6S 157l v4SHRDI 7 ForPorRd T5Ane .
met hyl i odi de ¥OuNB8t ol anladénmolfprarecampd er @suidriotdl aytaly st Spehge bonahs
stirred overni o - h)_a t epper at ur.e.  _The ex s...sodi.um hydr.i

was quenched b%b%la%?ﬁggm aadé)lx{ct%%n%of gPWat%r lialﬁ)d)sﬁ%'ee'n‘i x?ﬁﬁ? V\gggég? iftfrgeg by.
dropwi se &ddi tdehivéry. 0fMbét satdachuipothd bei tiwoni gelile.was extract ed
three tines with ethyl acetate, the conbined organic |ayer extracted three
times with brine) dried over magnesium sul fate and concentrated in vacuo.
The resul ting |ightTeianievertioRsFe shhcbides theiusethndl compeund of

flask. To the sokphlgnwass agdedntiRifbtel WRiRY. folsheredidy hay3pd pi
1.0 MIithium hydroxi de. The reactjon xt.ure was, heated at 600C over ni ght
%\‘é{h ed

(014 1)) prod A CGEAUERS | EIPF cETERAEE PLACKIPE TRSH (M ST iR o

sat ur at ed. ssodi tie hytepgeat tan bofiat ot col eitsmresadsl St Srargdieype xdng By sbs.

t hen extracte j t h ceta Th S yer. acidified w 1.0
Micitric acid Tt rorhainpd,gE thjs BB ol Bugt L iard R Plotes
with ethyl acetbexotUbhdecbubtnion oiganitotigersliwre dried with nmagnesi um
sul fate and concentrated in vaci ~o. Conpound 7 was also found in the first
ethyl acetate extraction so it was al so added to the crude product.
Purification of aciEXamp&8Sperforned by silica gel colum chromatography (
1 : 2 diethyl ether - pet. ether with 1 %acetic acid) resulting in a 49%

ield (21.2 0.0670 pf a cle colourJess ojl ., 1HN 400 MHz,
tod 3)(?.41 ?3§ 1.3 GJ%_TQ‘%l’F%,e’F?@%e%@rW%‘%)ﬁ Aﬁ%ﬁ‘rﬂ(l%d ‘%RS.‘KSW%P":F%“ 7.6
Hz) H -17 and df -pB3feFr88 fiebhdds f=synBhkis)sHoI6 samrdfced Todbdund |

J 10 SE’ . O, 509 2.0, PCTHCA984Q1184 =. 7.
(bs. 0.660 1% ?ﬁ%%?l?%éﬁ?m@ﬁ% . pRb Seperiaed g Bildupady
1.95H, H 6), KXoeundsiyngahszaqyes)ization ofivagiphs ¢omponngsqef Hrligaind
" 1 on ST RoHS PR () 0T L0 cbeditsey (et B1))
307. 1783. Fourﬁi”?@%%i%oc?ﬁ 1%%.if2"’?'113)1‘31 %E?cﬁ’@%\%‘?z‘iﬁ e PHRATPEER o
20 1 H N 13 1 Ré¢flfererdced nuie?fls P fhe \extdnipldss «oiediord e d PdhaIA g 33

32 The N-Boc-amn [§) | 24 I issol ved |

CH2C12 and 1 O#JO%&\EA%Q %%é'élog.&%sé% e%r%:c% irgglr)lar}rﬁ \%a?eceii]\'s/\:}an s??réré;%:;% dr‘%om)
tenperature fole@iated Renbhalexdmplessol vent in vacuo, followed by
repeated yg nsing of the remaining material with CHC12 (3 x 5 nL) and
evaporation of the residual solvent afforded the TFA salt of the amno acid
ester 8. In a separate flask, to a solution (or suspension) of the N Boc
protected amno acid 7 (51.5 ng) 0.167 mmol) in 0.5 nL CH2C 2) was added

DI EA (0.0875 nL) 0503 mmol)) DVAP (0.031 ng) 0.10 mml) and PyBroP (0.0781
ng) 0.167 mmol ). The solution was stirred for a few m nutes and then a
solution of the ?FA salt of 8 was added in 1 nL of CH2Cl12 via cannul a
addition. The reaction m xture was stirred at roomtenperature for 18 h. To
the m xture was added water) CH2Cl 2 and ten drops of 10% aqueous HClI. The -
resul ti ng biphasic solution was extracted wish CH2C12 (three tinmes with 20 -
m.). The organic | ayer was extracted with saturated aqueous sodi um



hydrogen carbonate (10 nl), dried with magnesium sulfate and the sof ygap 7137
was renoved in vacuo. The product was purified by flash chronmat ography
(silica gehygdomashe di ethyl ether - pet. ether) affording theQIreAsHIHd
tripeptide 9 as a clear colourless oil idR7%yield (0.02?2 g) 0.0454
mmol). 1 HNW (400 MHz, CDC13) 7.84 (bd) 1 H J =9.5 Hz, NI-~, 7.4-
-7.30 (m 5H, H28) H27, H25 H24)) 7.21 (bt, 1 H J =7.2 H, H26),
6.63(bd, 1H J=9.6H, H6), 5.08 (t, 1 H J =09.6 Hz) H7)) 4.83 (d,
1H J = 9.5 Hz, H13)) 4.17 (q) 2H, J =7.1 Hz, H2), 3.02 (s, 3H HI11),
2.15 (s) 066H) H—29) 202(5) 2.37 H H29), 1.94 - 1.81 (m | H HB8),

01.88 (s) 3 K keddbutanbidseid @) 9H) H 34, H 33 and H32), 1.28 (t, 3H, J
= 7.1 Hz, H-1 . ( 1 0 SEA 202 WD 991 32509 PCT/ CA98101184 21
17, H-16 and H-15), 0.83) 0.77 (d) 3H 1 = 6.6 Hz, H 10 and H-9): PyBroP is
descrl bed in EE Fr~rot gl,~, ( 199 I ? fhegr on 47:259. 15 14 3 9 18 19

252 ~~2 ~424 ~16 2~~N 11 1 Ns =U
10 To a solution of the ethyl estelrd
was added 0.30 nmL water and 0.31 niL 3_1. 0" M aqueous sol ution of |ithium
hydr oxi de (0.31 mml). The reacti off tdre \gas stirred at roomtenperature
overni ght (-20 h) whereupon it was aci®dified®y dropwi se addition of 1.0 M
citric acid and- Maehyl@dbmauueatld I, 80t g, 569 mmotb adhAACI 3 26 bg el S3IThmob ovese ned

o 1 SRS LRk M ndTDE DU IO O BB S

vacuo. n ar er e Ccr U C
CHz2dl 2 andvxgcrreusbuthman Ums complan@uoﬁ/m huubt;ng( a cappieyl candenserdpe.\qased systaned

at room t epREfALICHE PLaclor mixmBIPR kR irePind ﬁlﬁcﬁnﬁ%ﬁ%u%qh,vae Iasec' The/ kHB.rc in
followed by rinsing of the remaining material _three tines g; ‘Hﬁi
rnL) and PapieR S ocssionally Tlengsdal & BIapEsSE of Pregerrtion “taﬁéoﬂrmd |fpliowipg the
puri fi cat iloss aifsudrtiveg mateflgl iy GOU It theiRatign aad\b@cumplwwﬁtm I asstnall-gh8niatg lofim

(HR0(45) : \ROHLSTdack bl ol YsTERN 3] OFHRE doffioh RSBl IBed) er gl

?.44 (t, zmi)xun'e wag cgoled to 092 4Slawty dan@ HCl ahd3ometwater were added7ungil kil theldolid) )

b.76 (d 4 4
(s 1k viopolied alg heifHl whS st gﬁi&%&?‘“ Hyg ‘?ﬁ%&?@%@”w@‘ gy fret]
H H6)) 1urggs (e ossamorlamr)wq czmccnqa o0 Phengva satragiedgyith 18435“(

9H H- 15, dJddikdn Bydh oginjéé}bonﬁ’tegaluﬁﬁiﬂ si® kimes. Th@cdmb'liled w200y layerAyere Qm&&cﬂ d.m.h

J = 6. 474 .1 458
(o 1, (M 1‘(9“%%%#‘2“]‘ %)51’"\’3%!)25 {‘23% 22‘?6%35'5 “‘i"f‘ﬁ &%‘ibﬁ?%% °2h 2
WO 99I 32509r62mmm&tm@mchemtla)akudned wnﬁ’mdgnmmeulfaxe The soluuon was

et hvl am d
S Boco ng’{lﬁgla%/ %.jﬁ tﬁ% & ciher %epngiaémq’a@p% %r&&@& aS\QhM’.t oﬁa fl 47 7 rrxlr?]cg)
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sodi um hy §¢-car bonate solution {3 x 30 nlL)) and saturat ed aqueous
sodiumchloride (3 x 30 nL). The organic |ayer was dried wi th nmagnesi um
sulfate and the solvent was evaporated) followed by chromat ography of the
crude product (silica gel, 1 : 3 diethyl ether - pet. ether)) afforded 12
(4.46 g, 75%vyield) as a colourless oil. 1 HNWR (200 MHz, CDC13): 0.84 (d)
J =6.6 Hz, 4H (CH3)2)) 0.85 (d, J = 6.6 Hz, 2H) (CH3)2)) 1.41 (s) 6H)
Boc- (CH3)3)) 1.44 (s, 3H) Boc(CH3)3), 2.15 - 2.30 (m 1H) CH, 2.75 (s) 1H,
NCH3), 2.78 (s, 2H, NCH3), 3.10 (bs) 3H) NCH3), 3.64 (s, 1H, OCH3), 3.68
(s, 2H, OCH3), 4.66 (d, J = 10 Hz, 0.4H, CH), 4.95 (d, J = 10 Hz, O0.6H,
CH); Exact mass calc'd for C13H27N204 (M+H) +: 275.19708. Found (DCl):
275.19710. Optical rotation obtained was (a~D +128.3 (c 2.9) CHJO 3).

N- Boc- N- meshyl - 1-val ~h~ (131 M= N H

: H2 21 H2ZN~- H O F3CCrO2 M6 8 7
¥3-070) ~op382 mml ) in 1.1 nL MeCH
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13 Lithium al um num hydride (875 ng) 23 moi) was added to a sol uti @E‘P 4[\{]2
a-Boc- N amet hyl - L-vai i ne N-nethoxy-N-methylamde (12) (2.0 g) 7.7 iy
o dry THF (8 nL) and the reaction mxture was stirred for 20 min. The m xture

was poured into a stirring solution of potassium hydrogen spgi/@iesnoiisslsd g,
23 mmol ) WP W42 (100 nl). Diethyl ether (?5 m) was J~- ~J-~ WO
991 32509 PCT/ CA98/ A 184 23 added} the | ayers separated and the aqueous
| ayer extracted with diethyl ether (3 x 50 nL). The organic layers were
conbi ned, and washed sequentially with 3 N hydrochloric acid (3 x 30 nli),
saturat ed aqueous sodi um hydrogen car bonate (3 X 30 m.)) and saturated

R3-¢ JNK 0 {3y was dried with

nagnesr um sul fate and the sol vent was evaporat ed to yield the crude
al dehyde 13 ( 1.52 g, 92%yield). 36& d1ezhyde 13 was used without further
purification. Note: 13 can be %or r ax¥gon for - 2 weeks, but when
stored in organic solvents ag atzule) undergoes sl ow
deconposition. 1 H NMR (200 143) O.N3 (@1J = 6.9 Hz, 3H CH3)) 091
(d) J =6.9 Hz, 3H CH3), 1, 159H) Bocg\(ChB) 3)) 2. 02 2.15 (m 1H, CH),
2.63 (s) 2H NCH3), 2.72 (s) 1R, NCHB)34'4(dJ 9.5 Hz, 0.5H, CH),
3.86 (d, J =9 Hz, 0.5H, , 9.45(3, 1H’\QH); Exact mass calc'd for Cl1
H22N03 ( M+H) +: 216. 15997; Found (D@) 216° 15096; Optical rotation obtained
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D EA equiv.) and trinethyl acet chl oride (5 2 equiv.).

resul PM?Q’%“R@QI?]@S\A&? Mﬁm%@@ﬁmwoaﬁdiﬁén re-cool ed to -78 C.
DIEA (2.2 equiv.) was added via cannula to the reaction flask followed by
the addition via cannula of the TFA salt of the amno acid ester ( 1.0

equi v. prepared by general procedure 1) indry THF (0.5 nUmol) at -78 C
el 41460 dx 70 jer (40 nm) was added. The m xture was
al | oned to warm t o roomtenperature and extracted with diethyl ether (3 x
50 nL). The conbi ned organic extracts were washed wi th saturated agueous
sodium chloride (50 nmL), dri ed QV e gn@sr ufu sul fate, and concentrated in
vacuo. The crude oil was puriefr &y 4 2 )

di ethyl ether - pet. ether) t¢§ N
oil. Me p Ot HO |
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. mg (0.52 rrm)l . Ltrimethylacetyl chloride) 64 ni (0.52 nmol);p

(0. 57 ot WO RYABS WiVt (14)) 1107 g (0. 47 mmoi ) DI EA) f?ég'a’m? 1. 14
mol ); THF, 7 nL. Purification of the crude product by flash chromat ography
(silica gel) 1 : 5 diethyl ether - pet. ether) afforded 121 ng of 8 (62%
yield). 1 HNWR (200 MHz, CDC13) 0.76 (d, J = 6 Hz) 3H, CH3), 0.80 (d, J =6
Hz) 3H, CH3)) 0.88 (s, 1 0 SEA ~~~2 WD 99| 32509 PCT/ CA98/ 01184 25 9H)
(CH3) 3), 10zZzdlidinche=3 @7Rizng, 363 mhid)), diiedBndes highvaddan foLOI3)h3 was BiséSlved 1. 89
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method of O.C. Dermer gt al, (1955) J. Am. Chem. Soc. 77:70.

8 Fol | owi ng general procedure 2, dipeptide 8 was prepared with the 1§
follow ng quantities of reagents and solvents: N-Boc-rert-I|eucine (15))

P i 4-1sopropvl-2-
13 12
o O
15
16 B8 3)’\201
INF® NH A,
18 i6
O=(20 8/\7

O
24 —7Q1 5
22
23
Azide 4 (418 mg, 1.26 mmol), 10% palladium on charcoal (280 mg), and di-tert-butyl
dicarbonate (608 mg, 2.78 mmol) were placed in a 100 mL flask. Ethyl acetate (37 mL) was

added and the resulting black suspension was stirred at room temperature. The mixture was



35 culture nmedi um was renoved conpletely and the 96-well tissue culture
plates were frozen at -70C for up to 2 hours. The frozen cells wer &0t HaWeH
by addition of 100 ~.1 WD 99/32509 - 27 1 0 SEP 2C2 PCT/ CA98/ A 184 of
ice-cold I‘,{ P%}%H;fer (0.5 mM phenyl et hyl sul fonyl f | uori de,pcir/oMsaiBal ene

gl ycol -

noethyl ether) N,NMN -tetraacetic acid, pH 7.4,) and

| ysed by pi peti ng up-and-down 10 tinmes. The 5 cell |lysates were transferred
to 96-well PolySorp ELISA plates (Nunc) and dried conpletely by bl ow ng
warm air at about 37C with a hair drier positioned about 3 feet above the

pl ates. Protein binding sites were bl ocked by adding 200 ~.1 per well

of 10
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human{saptadn car ci noma LOVO (Aneri can Type Culture Collection, Rockville,
Maryl and #CCL-229) was grown in tissue culture in RPM supplenented with

10% FBS. Ath mC ~ 0 SE~ ZO 2 V\D99I 32509 - 28
f emal Metnivt &2 AW VIRIRYSA] 1 i Vs 1anosie (6

PCT/CA98/01184 nu/ nu
d sub-cutaneously

in the flank area with 7.0 x 106 LOVO ceIIs V\hen tum)rs attained a mass of
bet ween 80 and 120 ng, the mce werg rapdom zed into treatnent groups (day
5 zero). Aninmals were treated |n;6ra oustly once a day on days 1, 5, and 9

post staging (day zero) with [k 40
ethanol in saline or with sali
treated intraperitonealy oncegg

8Qgellof BPA-110 prepared in 2.5%
t he] vehiMe control. Some animals were
% 1on \glgys 1, 5 and 9 post staging 10 with

1 ng/ kg/ dose Vincristine as a poss td{ control . Tumor mass was determ ned

every 7 days [(length x w dth2)/ 2] 628 gays post staging. RTG or

relative tunor growth (Mean tunor mass @®n days 7, 14, 21 and 28 divided by

t he nean tunor mass on day zero) V\Qs_?@erm ned for each treatnent

9

Oxazolidinone 5 (245 mg, 0.605 mmol) was dissolved in a mixture of 7.1 mL THF and

1.8 mL water. This solution was cooled to 0°C and hydrogen peroxide (0.618 mL, 30% aqueous,
5.45 mmol) and lithium hydroxide (1.82 mL, 1.0 M, 1.82 mmol) were added. The resulting
mixture was stirred at room temperature overnight (~15 h). The excess peroxide was quenched by
addition of sodium hydrogen sulfite (7.1 mL, 1.5 M, 10.7 mmol) and stirring was continued for 1
h. The aqueous phase was acidified with 1.0 M citric acid and the mixture was extracted three
times with ethyl acetate. The combined ethyl acetate extracts were dried over magnesium sulfate
and concentrated in vacuo. To the remaining crude material was added a solution of diazomethane
in diethyl ether until the solution stayed yellow. After bubbling argon through the solution for 15
min., the remaining volatile components were removed in vacuo to afford crude compound 6.
Purification of ester 6 was accomplished by radial chromatography (2 mm plate, 3 : 7 diethyl ether
- pet. ether, sample was loaded with CHCI3), producing a clear colourless oil (171 mg, 0.555) in



15 group. % T/ C was calcul ated as RTC (treated group) % RTC (vehicle "1
control group) x 100. Statistical analysis (Student-t-test) of |og r éi0ahrve"
_ tunor growth was used to conpare treated verses control gro

experi ment WOR93248I ue (p s 0.05)) whigh indicates a statlstfggltﬁggﬁqm
significant reduction in relative turmr grow h, was obtained in each case .
5 of 5 aninmals treated at day 28 with SPA-110 survived. 9 of 10 aninals
treated at day 28 with vincristine survived. The results are shown in the
following table. 25 Treatnment% T/ C day 7% T/ C day 14% T/ C day 21% T/ C day
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To a vigorously stirred solution of ester 6 (43.4 mg, 0.141 mmol) in 2 mL dry DMF were
added sodium hydride (10.2 mg, 4.24 mmol) followed by methyl iodide (0.088 mL, 1.41 mmol)
and the resulting grey suspension was stirred overnight (~20 h) at room temperature. The excess
sodium hydride was quenched by cautious addition of water and the mixture was acidified by
dropwise addition of 1.0 M citric acid. The acidic mixture was extracted three times with ethyl
acetate, the combined organic layer extracted three times with brine, dried over magnesium sulfate
and concentrated in vacuo. The resulting light orange oil was dissolved in 4 mL methanol in a 25
mL flask. To the solution was added 1.0 mL of water, followed by 1.13 mL of 1.0 M lithium
hydroxide. The reaction mixture was heated at 609C overnight (~14 h), producing a white
precipitate. To the resultant mixture was added saturated sodium hydrogen carbonate solution and
water; the mixture was then extracted with ethyl acelate. The aqueous layer was acidified with 1.0
M citric acid until the pH was ~ 4. The mixture was extracted three times with ethyl acetate. The
combined organic layers were dried with magnesium sulfate and concentrated in vacuo.
Compound 7 was also found in the first ethyl acetate extraction so it was also added to the crude
product. Purification of acid 7 was performed by silica gel column chromatography (1 : 2 diethyl
ether - pet. ether with 1% acetic acid) resulting in a 49% yield (21.2 mg, 0.0670 mmol) of a clear
colouriess oil . 1H-NMR (400 MHz, CDCI3) 7.41 (4, 1.3H,J = 7.6 Hz, H -17 and H -13), 7.37
(d, 1.3H,J=7.6 Hz, H-17 and H -13), 7.28 (t, 2H, J = 7.6 Hz, H-16 and H-14), 7.18 (1, 1H, J
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apparent MWOMMPSR skilled in the ar0in the 30 light of the Toregolng

di scl osure, many alterations and nodifications are possible in the practice
of this invention w thout departing fromthe spirit or scope thereof.
Accordingly, the scope of the invention is to be , construed in accordance
wi th the substance defined by the 35 clains herein, which substance

i ncl ude HRVHOLSY, Shanibead.66HUHV2Y, arg3s(bsf 0388, (Hlm)),O.’umﬂs{s an@sHeHeK 2.62e(s, out

N Uheo G ATE- 1 55 (s, 3H, H-5 or H-4), 1.49 - 1.39 (m, 12H, H-5 or H-4 and H-11, H-10 and
H-9); Mass spectrum (EI) 307 (0.1, M-*), 234 (3, [M-Os-Bu]*), 119 (100, [CoH|1]*), 57 (78,
[C4H9]™); Exact mass calc d for C17H25NO4: 307.1783. Found (EI): 307.1793.

Preparation of Compound 9
17 15 14
22 1
2 0O Me (o)
28 1 l
27 18 1 N7 ° 4 /2\1
20
8 l\ll 13 Y N s 0
26 24 N H
25 N H O 8 5
30 Me 10 9
o) 29 9
33 32

The N-Boc-amino ester 8 (71.6 mg, 0.174 mmol) was dissolved in 1 mL CH2Cl2 and |
mL of TFA was added. The reaction mixture was stirred at room temperature for 0.5 h. Removal
of the solvent in vacuo, followed by repeated rinsing of the remaining material with CH2Cl2 (3x 5§
mL) and evaporation of the residual solvent afforded the TFA salt of the amino acid ester 8. In a
separate flask, to a solution (or suspension) of the N-Boc protected amino acid 7 (51.5 mg, 0.167
mmol) in 0.5 mL CH2Cl2, was added DIEA (0.0875 mL, 0503 mmol), DMAP (0.031 mg, 0.10
mmol) and PyBroP (0.0781 mg, 0.167 mmol). The solution was stirred for a few minutes and
then a solution of the TFA salt of 8 was added in 1 mL of CH2Cl2 via cannula addition. The
reaction mixture was stirred at room temperature for 18 h. To the mixture was added water,
CH2ClI3 and ten drops of 10% aqueous HCL. The resulting biphasic solution was extracted with
CH2Cl (three times with 20 mL). The organic layer was extracted with sawrated aqueous sodium
hydrogen carbonate (10 mL), dried with magnesium sulfate and the solvent was removed in vacuo.
The product was purified by flash chromatography (silica gel, 1 : 1 diethyl ether - pet. ether)
affording the protected tripeptide 9 as a clear colourless oil in 27% yield (0.0272 g, 0.0454 mmol).
IH-NMR (400 MHz, CDCl3) 7.84 (bd, 1H, J = 9.5 Hz, N-H), 7.4- -7.30 (m, 5H, H-28, H-27,
H-25, H-24), 7.21 (bt, 1H, J = 7.2 Hz, H-26), 6.63 (bd, 1H, J = 9.6 Hz, H-6), 5.08 (1, 1H, J =
9.6 Hz, H-7), 4.83 (d, 1H, J = 9.5 Hz, H-13), 4.17 (q, 2H, J = 7.1 Hz, H-2), 3.02 (s, 3H, H-
11}, 2.15 (s, 0.66H, H-29), 2.02 (s, 2.37H, H-29), 1.94 - 1.81 (m, 1H, H-8), 1.88 (s, 3H, H-
5), 1.39 - 1.38 (m, 9H, H-34, H-33 and H-32), 1.28 (1, 3H, J = 7.1 Hz, H-1), 0.98 (s, 9H, H-
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-SzRza. wherein Rois a linear, branche{k %r cyclic, one to ten carbon

saturated or unsaturated al kyhegrﬂ’upb 15 Ge
25 12 | . O
10N
N MOH
i6
, °c X .
8 7

10

To a solution of the ethyl ester 9 (23.0 mg, 0.0382 mmol) in 1.1 mL MeOH was added
0.30 mL water and 0.31 mL of a 1.0 M aqueous solution of lithium hydroxide (0.31 mmol). The
reaction mixture was stirred at room temperature overnight (~20 h) whereupon it was acidified by
dropwise addition of 1.0 M citric acid and then extracted three times with ethy) acetate. The
combined organic extracts were dried with magnesium sulfate and concentrated in vacuo. Under
an argon atmosphere, the crude oil was dissolved in 1 mL CH2CI2 and the solution was treated
with TFA (1 mL) and then was stirred at room temperature for 0.5 h. Removal of the excess
solvents in vacuo, followed by rinsing of the remaining material three times with CH2Cl2 (5 mL)
and evaporation of the residual solvent, produced the TFA salt. HPLC purification of the crude
product using a Magnum reverse phase C-18 column (H20(45) : MeOH(55) with 0.05% TFA)
afforded the tripeptide 10 as a white powder. 1H-NMR (400 MHz, CD30D) 7.53 (d, 2H, J =
7.6, H-25 and H-21), 7.44 (1, 2H, J = 7.6 Hz, H-24 and H-22), 7.34 (1, 1H, J = 7.6 Hz, H-23),
6.76 (d, 1H, J = 9.1 Hz, H-4), 5.04 (1, 1H, J = 10.1 Hz, H-5), 4.91, 4.34 (s, 1H, H-17 and H-
11), 3.13 (s, 3H, H-9), 2.49 (H-26), 2.08 - 1.99 (m, 1H, H-6), 1.90 (s, 3H, H-3), 1.46, 1.37
(s, 3H, H-19 and H-18), 1.05 (s, 9H, H-15, H-14 and H-13), 0.89 (d, 3H, J = 6.1 Hz, H-8 or
H-7), 0.88 (d, 3H, J = 6.5 Hz, B-8 or H-7); Mass spectrum (EI) 474 (0.1, [M-CF3C02°1%), 458
(0.1, M-16-CF3C0O2°]*), 382 (2), 162 (62), 69 (74), 45(100).



Ring formed by joining R and R2 or by joining R3 and R4 is a three to
seven nmenber non-aromatic cyclic skeleton withi~u the definiti ondtgfg REP X0 S
defined as a noiety selected fromthe gtoup consisting of -OH, -OR =0 =S,
-RCR, -SH, -SR, _-SOCR, -NHz, -NHR, -N(R)2, -NHCOR, - NRCOR, a,
F, -ON, -WEA¥SBG R _CHO, -OOR - OCABR) - CONHR -CO\I(Rh,P?J{:/%a;%t]gOSR,
-NQz, -SOI, -SOR, and -SCOZR;, Ar is defined as an aromatic ring sel ected
fromthe group consisting of phenyl, naphthyl, antb~ra,cyl, phenanthryl,
fiuyl, pyrrolyl) thiophenyl, benzofuryl, benzothi ophenyl, quinolinyl,

I soqui nolyl, imdazolyl, thiazolyl, oxazolyl, and pyridinyl, optionally
subst i t Y edBot N Enée NineV-fethoreV-aR pgde(2)sel ected fromthe group
consisting of a linear, saturated or unsaturated, one to six carbon al kyl
group, optionally substituted with RMé&rRs,, or X and, Z is defined as a

noi ety selected &ora the group consisfinggof -OH -OR -SH, -SR -NH2; NHR -
-N(R) 2; - NHCH( Rn) COOH;, and - NRCH( Rn) n Rr ~is a noiety having
the formula: R or -(CHz~, NR,zR~chﬂ1er_| n Ngl-4 and R~2 and R-3 are

i ndependently selected firomthe group &onsi st of HH R and -C(N ~

(NH2). 2. The use of claim11, wherein“Ar Ys phenyl, naphthyl, anthracyl, or
pyrrolyl. 3. The use of claim1 or 2, wherei®S i s naphthyl, anthracyl, or

lyl. Th UMl QL 2, - oy .
DIrLOI TS g8 B0 Tt f VUGS Rt ) £ 458 Ol 0
phenyl . dimethylhydroyylemine hydrpchivride (28 2f28mmobhandfPYBQPFs(Ll% g, Whewmglhin

one of R3HaCHh 32 mb)Wa3nddédDIBARRM @i, 78 miuul). RAfies | AiR:, th8}Yeattion wfitwef wany

one of clains 1-E) wherein R3 arid. R are each
warmed 10 ro<))m iemperature ang stirring was con%nucdl%or 1 h. If the pH value of the mixtur.

was less than 7, the mixture could be treated with a few drops DIEA to allow the reaction to go to
completion. The mixture was poured into 200 mL of diethyl ether and the resultant mixture was
washed successively with 3 N hydrochloric acid (3 x 30 mL), satrated aqueous sodium hydrogen
carbonate solution (3 x 30 mL), and saturated agueous sodium chloride (3 x 30 mL). The organic
layer was dried with magnesium sulfate and the solvent was evaporated, followed by
chromatography of the crude product (silica gel, 1 : 3 diethyl ether - pet. ether), afforded 12 (4.46
g, 75% yield) as a colourless oil. 1H-NMR (200 MHz, CDCI3): 0.84 (d, J = 6.6 Hz, 4H,
(CH3)2), 0.85 (d, J = 6.6 Hz, 2H, (CH3)2), 1.41 (s, 6H, Boc-(CH3)3), 1.44 (s, 3H, Boc-
(CH3)3), 2.15 - 2.30 (m, 1H, CH), 2.75 (s, 1H, NCH3), 2.78 (s, 2H, NCH3), 3.10 (bs, 3H,
NCH3), 3.64 (s, 1H, OCH3), 3.68 (s, 2H, OCH3), 4.66 (d, / = 10 Hz, 0.4H, CH), 495 (d, J =
10 Hz, 0.6H, CH); Exact mass calc'd for C13H27N204 (M+H)*: 275.19708. Found (DCI):
275.19710. Optical rotation obtained was [e]; +128.3 (c 2.9, CHCI3).

13
Lithium aluminum hydride (875 mg, 23 mmol) was added to a solution of N ®-Boc-N&-
methyl-L-valine N-methoxy-N-methylamide (12) (2.0 g, 7.7 mmol) in dry THF (8 mL) and the
reaction mixture was stirred for 20 min. The mixture was poured into a stirring solution of
potassium hydrogen sulfate (3.14 g, 23 mmol) in water (100 mL). Diethyl ether (75 mL) was



9. The use of claim8, wherein R3 and R4 are independently sel ected €€Q¥$?ﬁ2
group con-~ sistiag of methyl, ethyl, n-propyl and n-butyl. 10. The use”of' “

cl ai m 8, %ﬁ &3 and R4 are each -CH3. 11. The use of anyCcorea90118H ai s
1-6, wherein arid R4 are joined andzporma noi ety selected fromthe
group consi sting of ~-cyclopropyl) ~-cyclobutyl, ~-cyclopentyl and ~

cycl ohexyl. 12. The use of any one of clains 1-11, wherein Rt and R2 are
i ndependently selected fromthe group consisting of H nethyl, et hyl )
pmpyl, n-butyl, and, acetyl. 13. The use of any one of clains 1-11, wherein
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R~4 is a2l6.15997;dFounda(DCidd 2)1r6e15966s|9pmﬂ sotatian loplaingdwas [29, THH.2ide 55,
any one efl_]@%il ms 1-22, wherein Zis OH

To a solution of aldehyde 13 (1.75 g, 8.7 mmol) in dry CH2Cl2 (9.0 mL) under an argon
atmosphere at room temperature was added (carbethoxyethylidene)triphenylphosphorane (4.19 g,
11.3 mmol) and stirring was continued for a 4 h. The reaction mixture was diluted with water
(100 mL) and extracted with diethyl ether (3 x 100 mL). The combined organic extracts were
washed with saturated aqueous sodium chloride (100 mL), dried with magnesium sulfate and
concentrated in vacuo. The crude oil was purified by flash chromatography (silica gel, 2 : 23
diethyl ether - pet. ether) to afford the required E-2-alkenoate 14 as a colourless oil (2.13 g, 82%
yield). 1H-NMR (200 MHz, CDCI3) 0.74 (d, J = 6 Hz, 3H, CH3), 0.79 (d, J = 6 Hz, 3H,
CH3), 1.17 (t, J = 7 Hz, 3H, CH3), 1.34 (s, 9H, Boc-(CH3)3), 1.72 (m, 1H, CH), 1.78 (s, 3H,
CH3), 2.60 (bs, 3H, NCH3), 4.08 (g, J = 7 Hz, 2H, CH2), 4.15 - 4.20 (m, 0.5H, CH), 4.21 -
4.32 (m, 0.5H, CH), 6.54 (d, J = 8 Hz, 1H, CH); Exact mass calc'd for C16H30NO4 (M+H)*:
300.21750; Found (DCI): 300.21754. Optical rotation obtained was [cz]f,S +61.1 (¢ 9.1,
CHCl3).



26. The use of any one of clains 1-22, wherein Z is -OCH3. 27. The usego:ch 2007
any one of clains 1-22, wherein R9 has the formula: O -CGPlI-C=CC (H | RS
. Rss wherein R s |s sel ected fromthe group consisting of methyl, et hyI,
n- propyl , 'WB ?'1 tert-butyl, iso-butyl, and sec-butyl; apdr/eass/(mu

sel ected $om the group consisting of H 2gethyl, ethyl, propyl, iso-propyl,
n-butyl, iso-butyl and sec-butyl. 28. The use of claim27, wherein Rs is
isopropyl and R-6 is nethyl. 1 0 SEP 2~~? -35 29. The use of any one of
claims 1-28, wherein the conpound has the configuration: R3 Ra Rs N R2
30. The use of any one of cI a| s 1- 29 \/\herel n the corrpound has t he
conf i gur Sane RIUTC 2ACOlC 30 sdigled cleayage of 3¢ R&rei ~u Y
conprises a Chl ral centre haV| ng an sconflguratlon 32. The use of claim1,

wherein the ¢ ound .has .the s ctu O off use

one of ¢l ai s NIBeZAMiPRA ﬁSLF‘h{e‘ Ofauthd vt rebg i TEA TCRRGIE B i1 d) b
treatnez Eéor@fenﬁﬁ&ﬁﬁfc for 05 ) RERovl df theGoB4nt iA vaeid) fell®kedby Ppehad ridsing of the
conpound as, descri bed itk ('ﬁ-ﬁzaé}g] (]3 ) fndn&abgl%uﬁﬁ%? B remaining traces of solvent

afforded the TFA salt of the amino acid ester in quantitative yield. TFA salts were used without
further purification.

Genera ure 2: To lacetyl chloride mediated peptid §

To a cold (-78 C) stirred solution of acid (1.1 equiv.) in dry THF (1 mL /mmol) under an
argon atmosphere was added DIEA (1.5 equiv.) and trimethylacety! chloride (1.2 equiv.). The
resulting mixture was warmed to 0°C for 1 h and then re-cooled to -78 C. DIEA (2.2 equiv.) was
added via cannula to the reaction flask followed by the addition via cannula of the TFA salt of the
amino acid ester (1.0 equiv., prepared by general procedure 1) in dry THF (0.5 mL/mmol) at
-78 C. Stirring was continued for 1 h and water (40 mL) was added. The mixture was allowed to
warm to room temperature, and extracted with diethyl ether (3 x 50 mL). The combined organic
extracts were washed with saturated aqueous sodium chloride (50 mL), dried over magnesium
sulfate, and concentrated in vacuo. The crude oil was purified by flash chromatography (silica gel,
diethyl ether - pet. ether) to afford the desired dipeptide as a colourless oil.

g
H 0 AN
8

Following general procedure 2, dipeptide 8 was prepared with the following quantities of
reagents and solvents: N-Boc-tert-leucine (15), 156 mg (0.52 mmol); trimethylacetyl chloride, 64
mL (0.52 mmol); DIEA, 99 mL (0.57 mmol); N-Boc-MHVV-OEt (14), 110 mg (0.47 mmol):
DIEA, 198 mL (1.14 mmol); THF, 7 mL. Purification of the crude product by flash
chromatography (silica gel, 1 : 5 diethyl ether - pet. ether) afforded 121 mg of 8 (62% yield). 1H-
NMR (200 MHz, CDCl3) 0.76 (d, J = 6 Hz, 3H, CH3), 0.80 (d, J = 6 Hz, 3H, CH3), 0.88 (s,



(a) coupling an amno acid having the fornula: ORS ~ 'OH Q N-T in whj cir RR8;
- RS are as defined in claiml and Qand T are selcctcd fromthe group
. consisting_ of Rl and Rz as defined in claiml, and a protectpcigcApsouss Wi th
a di pcptid@'%%?ﬁzf‘@ the formula: Ry R8 #§~N N~~ Rb Oin which R6 - RO are as
defined in claim1; and, where Qor T is a protecting group, the additional
step of replacing the protecting group with R~ or Rz to form conpound 1;
or, (b) coupling a dipeptide having the foronula: OR- OHRs , N Q-N-T R6 O
in which R3 - R~ are as defined in claiml1 and Q and T are as defined
above; 9H; (CHW3)3).ZRA2 (v, J 277 Ha, 3H| OHFP3 1:33Rs, K, Bec-(CHr ) 179 cliadongmd, Hhd

i ciF S A R AP CHT L) (S REHED, 323G, 0 = dapeen, GHaY 5T S To
protect iHg 1¢5;CH), 5.0 (add:tli0oHal 118} €H),05.14 0] Aei 10 Bz hEl, NK),e657 (d) = @uliz,
cWEh RL QY CED; '8k PHILEOIPE YY) 7HA1N205 (M+H)*: 413.30154; Found (DCI): 413.30119.
Optical rotation obtained was [@]5 -76.9 (c 2.43, CHCI3).



35. A dipeptide suitable for use in the nethod of claim 34,
formula: OR- oXx RS NQ-N-T R6 Oin which R3 - R-, Qand T
in claim33. 36. A conmpound or pharnaceutically acceptable
having the forpula: R~ NN-RO | ~N~ R6 R1 10 SEP ~~2 _ 3
and RZ ar ewpr?a’éwﬁdently selected fromthe group consisting
ArR-, or Rt and R2 are joined to formEing; R3 and R4 are i
sel ected i somthe group consisting of ,6 R, and ArR-, or R3
joined to fotmR ng; RS is selected fromthe group consisti

havi ng t £P M
are as de?ﬁ}n%ﬂﬂ iz
salt thereof)
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ng of H R
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Assay for Antimitotic Activi

Antimitotic activity is detected by enzyme-linked
immunosorbent assay using a mitosis-specific antibody, TG-3
(from Albert Einstein College of Yeshiva University, Bronx,
N.Y.; and see: PCT application published July 4, 1996
under W096/20218).

MCF-7 mp53° cells (expressing a dominant-negative p53
mutation as described in S. Fan, et __al. (1955) Cancer
Research 55:1649-1654) were cultured as monolayers in DMEM
supplemented with 10% fetal bovine serum, 2 mM L-glutamine,
50 units /ml penicillin, S0 ug/ml streptomycin, 1 mM sodium
pyruvate, MEM non-essential amino acids, 1 ug/ml bovine
insulin, 1 pg/ml hydrocortisone, 1 ng/ml human epidermal
growth factor, and 1 ng/ml B-estradiol at 37°C in humidified
5% CO,. The cells were seeded at 10,000 cells per well of
96-well polystyrene tissue culture plates (Falcon) in a
volume of 200 ul cell culture medium. The cells were
allowed to grow for 24 hours and compounds were added at
about 1 pg/ml or 10 pg/ml (from 21000-fold stocks in
dimethylsulfoxide) and the cells were incubated for 20
hours. Nocodazole (Sigma) served as a positive control.
After treatment with the agent to be tested, the cell
culture medium was removed completely and the 96-well
tissue culture plates were frozen at -70°C for up to 2
hours. The frozen cells were thawed by addition of 100 ul



‘Ring formed by joining Rt and R2 or by joining R3 and R4 is a three to
seven nenber non-aromatic cyclic skeleton within the definition of R10XSEX20?

- defined as ety selected fzomthe group consisting of - - 52 =S
“02CR, - SH sg&&?‘}”socn? “NF2, -NHR, -N(R)2, -NHOOR - NRCOR, g-Etf’,"""-gg‘r", a,

-F, -CN, -COzH- -Q02R, -CHO, -COR -CONH2, -CONHR -CON(R)2) -COSH, -COSR
-NOZ, -SO03H, -SOR, and - SO2R; 1 0 SEi~.?~102 -39 Ar is defined as an
aromatic ring selected fromthe group consisting of: phenyl, naphthyl,

anthracyl, p ant hryl o £ l4, gpyrrelyk,: thi op I nzof pryl
benzot hi ophe% , quiln%ﬁ n;{{g g oqui %o%ﬁ & dggg¥yfl ?qtehi azgloy] > oxadolyl,

and pyridi nylBheptilopacihy sapstfianyéd MieriReor X 1y i smdef neathylendmiety

" sel ected f rorgiheo DLIoUR (BORRE 864 By Of eRhbikNedr, N, JBiI-eRY-QcdHiTat dk 84 ed,
one to six carbon al kylﬁa_roup, oBtlonaIIy substituted with R, ArR-, or X
i

-and, Z is deffHhef: 4s) ahbi d¥yedeP¥cPREFLBM ks 3gFodF W0 LIRS of : Theon,

. \.NhOQ; .-SHg,i - S!%ie]:ZNW_’ysaNHE; we¥ ) Era?bll?l@tl(:'l &8i R)tmt-ﬁéilzj PEE%SIB%))C%M SA
erein Ri, i D vin e formla; or_ - " NR= wher.ei n

P4 and R-DMAEAR SpEr) AE BRAER: FITRREEEL YRy SHCTE AR e At | ng

of: H R andab@tNH)7M\M2)th andasherdiier ifosHg iandd aibut i3 meopboml |y
bstituted | k :Riy:and t 1j0i tQ, f

Subet bt o o, Gy o0l ek SLaHPe Bidh et G0 IR U T4

rir' R -, in vdfl&hrlRpers wekht 0f ad®d MM nkeis BFaneled . ox &5 md Nadlet on

contai nijRg ong, { Gt eBMER! bAR ALORB, SN nohSraP ALOREL (G TR 28! ed.ed
fromthe gxoup ConP! St ' fom tonpedatura” Mhis was removed and replaced
with 100 ul of the same solution containing 0.1-0.15 ug/ ml
TG-3 mitosis-specific monoclonal antibody and horseradish
peroxidase-labelled goat anti-mouse IgM (1021-05, Southern
15 Biotechnology Associates) at a dilution of 1/500. After
overnight incubation at 4°C, the antibody solution was
removed and the wells were rinsed 3 times with 200 ul rinse
buffer (10 mM Tris HCl pH 7.4, 0.02% Tween 20). 100 ul of
120 mM Na,HPO,, 100 mM citric acid, pH 4.0 containing
20 0.5 mg/ml 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic
acid) and 0.01% hydrogen peroxide was added for 1 hour at
room temperature and the plates were read at 405 nm using

a BioTek plate reader.

25 Results comparing antimitotic activity of hemiasterlin
to SPA-110 are shown in Figure 6. SPA-110 exhibited
considerably greater antimitotic activity than the
naturally occurring compound.

30 In Vivo Activity of SPA-110

The compound SPA-110 was evaluated in vivo using
standard pharmacological test procedures which measure its
ability to inhibit the growth of human tumor =xenografts.

35 The human colon carcinoma LOVO (American Type Culture
Collection, Rockville, Maryland #CCL-229) was grown in
tissue culture in RPMI supplemented with 10% FBS. Athymic



ant hracyl and phenanthryl, optionally substituted with R. 37. The cqgﬁpg){__twﬁnz
of claim36, wherein Ar is phenyl, naphthyl, anthracyl, or pyrrolyl. 38 ¢
. The conmpound of claim36 or 37, where RS is naphthyl) anthracyl, or
pyrrolyl. 39. The conpound of claim36 or 37, wherein RSis H_40. The
compound oWQ9%3280%B6 yr 37, wherein RS is nethyl. 41. The cdifféeA¥%B4c| ai m
36 or 37, wherein RS is phenyl. 1 0 SEi ' ?an7 -40 42. The conpound of any
one of claims 36-41, wherein one of R3%hd R~ is H and the other of R3 and
R~ xs ArR-. 43. The compound of any one of clairins 36-41, wherein R3 and

R4 are each R 44. The conpouynd of clajm 43, wherein R3 and R4 are
independentlyngzchfgﬂ“?¥?nﬁWPﬁ§ gF%E%$¥%%sﬂ¥HWqE' oV L ABLRGFONet HYR)  WeFRopyl -
Zlgd $h butyl . ﬂﬁjeE]?edc@ﬁbgundfﬁfelo@!saiymé.%htlﬂ&efﬁﬂk Rsxégadwgéggwe oea_@moﬁCld-IS.

: e conpo 0 ong, 0 ai ns - erein a are _joine '
and form a nn#@?? gsig%tedﬁP?PoﬁPpﬁﬁsg?gEBlESﬁgFs??ﬁﬁ 8F:QF§W8§BI§8rBB§I, :
(i-cyclobutyl12¢3ngyctipeniad vanck vancoricdesk iint o4 £ reditamecmparongsof( dagy
one of clains - 46, rei d ls I ted omthe
group coﬁgist%%gogf Qﬂﬁiﬁa%ﬁTQ%nyng%géﬁyFggﬁggggéﬁg&ﬁa%gte f?.d%g. he
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a noi ety sel egkedkg.omg h?rgfi%}l%dcofﬁi St icag Of heN&1 orrPPXh: 1 AUCI APULY LY
cycl opentyl and gyclohexg@. 9., The conpound of any one of clains 36-46,
wherein R anteRoNSr 85 hAgp¥RddRley cortug orSepetIRinabs wRESCSKBBERE of
any one of clmﬂﬁaﬁéréeonéﬁmyebﬂc%m%aﬁrs nde e rgantl gbsU gtaghidg S1.
The conpound of clﬂ%n12£ &here#n RI.Ig.FE and RZ i.s .- CH3. 2.iTheTconBound
of any oht of "tFHi e SEEEAIORRCY AT HEEAC 1,2 EQEitive Control. Tumo

mass was determined every 7 days [(length x width?) /2] for

28 days post staging. RTG or relative tumor growth (Mean

tumor mass on days 7, 14, 21 and 28 divided by the mean

tumor mass on day zero) was determined for each treatment

15 group. % T/C was calculated as RTC (treated group) % RTC

(vehicle control group) x 100. Statistical analysis

(Student-t-test) of log relative tumor growth was used to

compare treated verses control group in each experiment.

A p-value (p s 0.05), which indicates a statistically

20 significant vreduction in relative tumor growth, was

obtained in each case. 5 of 5 animals treated at day 28
with SPA-110 survived. 9 of 10 animals treated at day 28
with vincristine survived. The results are shown in the
following table.
25
—— e ————
Treatment % T/C day 7 % T/C day 14 | % T/C day 21 % T/C day 28
30 Vincristine 34 37 44 47
SPA-110 16 18 30 47
1 mg/kg
e ——
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1 0 SEP 200.2 - al 53. The conmpound of any one of clains 36-52, wherein Rg
is Hor CH3. 54. ?he conpound of any one of clains 36-51, wherein R6 i SEP 1277
.and Ra is The conpound of any one of clainms 36-54, is a
three to s%?ﬁgw branched al kyl group. 56. The conpound \g?%anfemﬁ“ f
clainms 36-54, wherein R~ is -C(CH3)3.-5Z9 The conpound of any one of clains
36-51, wherein R6 is H R-is: -C(CH3)3, and Rs 1S -CH3. 58. The conpound
of any one of clains 36-57, wherein Zis: -NHCH(R> > )COOH or -NCH3CH( R, ~
) COOH, wherein R RelatRverAct3i " H .ob%thibelnoameudnt of any
one of clainms 36-57, wherein Zis -CR-a in which Ryais a linear or -
branched one to six carbon al kyl group. 60. The conpound of any one of
clainms 36-57, wherdlaripuss adklads JﬂeSEbﬁibenhama Ieerormymtheshzed 86457,

pherein 2 1S didediri e COEROUNLOLy ANk AR 3l L] abR 30and; -WhebgLR RO

has the fornul C ~-

E-- 2. 0025- 42 AENEItEEE 5 | s The eduiah  AngneRe ghupraorsiatiag obetweehyl

ethyl, n-propy tdmﬁw,aﬂ&%n@ymitotﬁe egbxba@nqnmvcabday'thé@dtﬁés
IS sel ected fromthe group consisting of: nmet hyl ;7 ethyl, propy

i so- propyl , -oa’&tcynoxwdwmﬁ/|t1a%dcgr@e°%@§|Ofaﬁhlﬁhénaf@rﬁfdmw %ﬁ éva. BP62,

wherein RUs i ¢esopiapydurtnd Ribdsiidido Gbc fFherpompounge of £81Y008agof

claims 36-63) having the configuration
)s ructgLres are analogs faﬁslng w:n.@hln the scope of this

10 invention depicted in approximately descending order of
cytotoxic/anti-mitotic activity.

Compound
Compound structure (TFA salt)
Name
Me = CH,
o} Me 0

SPA 110 wz )&\E/\'/U\OH
Me” TH =

Me Me 0 ﬁ‘e 0
SPA115 y C>Kb\/“\E NOH
Me” TH =

(MM =5256g /mol)

o
o]

SPA123 oH

(MM=587.7g /mol)




' 65. The compound of any one of clains 36-64, having the configuration:

R~

~N | 66. The conpound of altty one of clains 36-65, wherein Y conprisé§ %P 20!

.chiral
wherein the
CAYY. ACAL, .

centre having an s-configuration.

d has the

67. The conpound of claim

structure: M /
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As will be apparent to those skilled in the art in the

light of the foregoing disclosure,

modifications

invention without departing from the
thereof.

the of

spirit or

are possible in practice

many alterations and

this
scope

Accordingly, the scope of the invention is to be

construed in accordance with the substance defined by the
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claims herein,

which substance includes obvious chemical

equivalents of the compounds and methods set out in the

claims.
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10%& () VRO bed S Gt bl uedtararhd moiety having a linear, branched, or non-

aromatic cyclic skeleton containing one to ten carbon atoms, zero to four nitrogen atoms,

-

zero to fcur'oxygen atoms, and zero to four sulfur atoms, and the carbon atoms are
optionally substituted with: =0, =S, -OH, -ORq, -O2CRyo, -SH, -SRq, -SOCR ¢, -NHj3,
-NHR 0, -N(Ri0)2, -NHCOR;, -NR10COR1g, -1, Br, -C1, -F, -CN, -CO,H, -CO;R;q, -CHO,
-COR 1, -CONH;, -CONHR ¢, -CON(R10)2, -COSH, -COSR, -NO,, -SO;H, -SOR;q,
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X is defined as a moiety selected from the group consisting of: -OH, -OR, =0, =S,
-O;CR, -SH, -8R, -SOCR, -NH3, -NHR, -N(R),, -NHCOR, -NRCOR, -I, -Br, -Cl,

-F, -CN, -CO;H, -CO2R, -CHO, -COR, -CONH,, -CONHR, -CON(R),, -COSH,
-COSR, -NO,, -SO;H, -SOR, and -SO,R;

Ar is defined as an aromatic ring selected from the group consisting of: phenyl,
naphthyl, anthracyl, phenanthryl, furyl, pyrrolyl, thiophenyl, benzofuryl, benzothiophenyl,
quinolinyl, isoquinelyl, imidazoly], thiazolyl, oxazolyl, and pyridinyl, optionally substituted
with R or X;

Y is defined as a moiety sclected from the group consisting of: a linear, saturated or
unsaturated, one to six carbon alkyl group, optionally substituted with R, ArR-, or X; and,

Z is defined as a mojety selected from the group consisting of: -OH, -OR; -SH; -SR;
-NH;; -NHR; -N(R)2; -NHCH(R;;)COOH; and -NRCH(R;)COOH, wherein R;; is a moiety
having the formula: R, or -(CH;).NRzR}3, wherein n=1-4 and Ry2 and Ry3 are independently
selected from the group consisting of: H; R; and ~C(NH) (NH3).

]

2. The use of claim 1, wherein Ar is phenyl, naphthyl, anthracyl, or pyrrolyl.

3. The use of claim 1 or 2, where R; is naphthyl, anthracyl, or pyrrolyl.

4. The use of claim 1 or 2, wherein R is H.

5. The use of claim 1 or 2, wherein Rs is methyl.

6. The use of claim 1 or 2, wherein Rs is phenyl.
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10.  The use of claim 8, wherein R; and R4 are each -CHa.
11.  The use of any one of claims 1-6, wherein R; and R, are joined and form a moiety
selected from the group consisting of: B-cyclopropyl, B-cyclobutyl, B-cyclopentyl and B-

cyclohexyl.

12.  The use of any one of claims 1-11, wherein R and R; are independently selected
from the group consisting of: H, methyl, ethyl, propyl, n-butyl, and, acetyl.

13.  The use of any one of claims 1-11, wherein R; and R; are joined and form a moiety
selected from the group consisting of cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl,

14.  The use of any one of claims 1-11, wherein R; and R; are independently: H, CH3 or
acetyl.

15.  The use of any one of ¢laims 1-11, wherein R; and R; are independently: H or CH.
16.  Theuse of claim 15, wherein R; is H, and R; is ~-CHs.
17.  The use of any one of claims 1-16, wherein R¢ is H or CHj.

18. The use of any one of claims 1-17, wherein Ry is H or CH;.
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alkyl group.
21.  The use of any one of claims 1-19, wherein Ry is -C(CH3)s.
22.  The use of any one of claims 1-16, wherein Rg is H, R7is: -C(CHs)s, and Rg is -CHj.

23,  The use of any one of claims 1-22, wherein Z is: -NHCH(Ry;)COOH or
-NCH3CH(R;)COOH, wherein Ry;is R; or, - (CH,),NHC(NH) (NH;).

24.  The use of any one of claims 1-22, wherein Z is -OR;4 in which R,4 is a linear or
branched one to six carbon alkyl group.

25.  The use of any one of claims 1-22, wherein Z is OH.
26. The use of any one of claims 1-22, wherein Z is -OCH;.

217. The use of any one of claims 1-22, wherein Ry has the formula:

H
—CllI-I—C———-(':——C-—-OH

Rys Ry¢

wherein R,s is selected from the group consisting of: methyl, ethyl, n-propyl,
isopropyl, tert-butyl, iso-butyl, and sec-butyl; and Ry is selected from the group consisting
of: H, methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl and sec-butyl.

28.  The use of claim 27, wherein R;s is isopropyl and R;¢ is methyl.
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30.  The use of any one of claims 1-29, wherein the compound has the configuration:

31.  The use of any one of claims 1-30, wherein Y comprises a chiral centre having an s-

configuration.

32.  The use of claim 1, wherein the compound has the structure:

Ke (o] '

33.  The use of any one of claims 1-32, wherein the antimitotic agent is a medicament for

the treatment of cancer.
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(a)  coupling an amino acid having the formula:

Ry, Re O
RsMOH

in which R; — R; are as defined in claim 1 and Q and T are selected from the group
consisting of: R; and R; as defined in claim 1, and a protecting group;
with a dipeptide having the formula:

Ry Ry

DN
*f)\w’ R,

Rg O

in which Rg - Ry are as defined in claim 1;

and, where Q or T is a protecting group, the additional step of replacing the
protecting group with R; or R; to form compound I; or,

(b) coupling a dipeptide having the formula:

R, e @ B
R M’?'/HVOH
Rs O

in which Rj - Ry are as defined in claim 1 and Q and T are as defined above;
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in which Rj - Ry are as defined in claim 1 and Q and T are as defined above;
with an amino acid having the formula:

¥

HN
Ry

in which Rg and Ry are as defined in claim 1;
and, where Q or T is a protecting group, the additional step of replacing the
protecting group with R; or R; to form compound 1.

35. A dipeptide suitable for use in the method of claim 34, having the formula:

Ry

R, R @
OH
S W

{
Re

in which R3 - R7, Q and T are as defined in claim 33.

36. A compound or pharmaceutically acceptable salt thereof, having the formula:
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R; and R; are independently selected from the group consisting of: H, R, and ArR-,
or R; and R; are joined to form Ring;

R3 and R, are independently selected from the group consisting of: H, R, and ArR-,
or R3 and R, are joined to form Ring;

R; is selected from the group consisting of: H, R, ArR-, and Ar;

Rg is selected from the group consisting of: H, R, and ArR-;

R; and Rg are independently selected from the group consisting of: H, R, and ArR-;
and .

Ry is: z— Cll, -y ;

in which:

R is defined as a saturated or unsatirated moiety having a linear, branched, or non-
aromatic cyclic skeleton containing one to ten carbon atoms, zero to four nitrogen atoms,
zero to four oxygen atoms, and zero to four sulfur atoms, and the carbon atoms are
optionally substituted with; =0, =S, -OH, -ORyg, -02CR 10, -SH, -SR;0, -SOCRq, -NH3,
-NHR o, “N(R10)2, -NHCOR 9, -NR10CORjyy, -1, Br, -Cl, -F, -CN, -COzH, -CO;R, -CHO,
-COR 10, -CONH;, -CONHR; g, ~CON(R ()3, -COSH, -COSR ¢, -NO;, -SOsH, -SOR;,
-SO2R 10, wherein Ry is a linear, branched or cyclic, one to ten carbon saturated or
unsaturated alkyl group;

Ring formed by joining R; and R; or by joining R; and Ry is a three to seven
member non-aromatic cyclic skeleton within the definition of R,

X is defined as a moiety selected from the group consisting of: -OH, -OR, =0, =S,
-O:CR, -SH, -8R, -SOCR, -NH,, -NHR, -N(R)z, -NHCOR, -NRCOR, -], -Br, -Cl,

-F, -CN, -CO.H, -CO.R, -CHO, -COR, -CONH,, -CONHR, -CON(R);, -COSH,
-COSR, -NOg, -SO;H, -SOR, and -SO,R;
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S4ER(m0% & Q( is deﬁned as a moiety selected from the group consisting of: a linear, saturated or
unsaturated, one to six carbon alkyl group, optionally substituted with R, ArR-, or X; and,

Z is defined as a moiety selected from the group consisting of: -OH, -OR; -SH; -SR;
-NH,; -NHR; -N(R)s; -NHCH(Ry)COOH, and -NRCH(R;)COOH, wherein R, is a2 moiety
having the formula: R, or (CH;).NR|;R)3, wherein n=1-4 and R,z and R;; are independently
selected from the group consisting of: H; R; and -C(NH) (NH);

and wherein:

if Rg is H and Y is an optionally substituted one carbon alkyl group, R, and R; are
not joined to form imidazolidine, and

if Rg is H, Y may only be substituted with R' or Ar'R'-, in which:

R' is a saturated linear, branched, or cyclic skeleton containing one to ten carbon
atoms, and

Ar' is an aromatic ring selected from the group consisting of phenyl, napthyl,
anthracy! and phenanthryl, optionally substituted with R'.

37.  The compound of claim 36, wherein Ar is phenyl, naphthyl, anthracyl, or pyrrolyl.
38.  The compound of claim 36 or 37, where Rs is naphthyl, anthracyl, or pyrrolyl.

39.  The compound of claim 36 or 37, wherein Rs is H.

40.  The compound of claim 36 or 37, wherein R is methyl.

41.  The compound of claim 36 or 37, wherein Rs is phenyl.
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The compound of any one of claims 36-46, wherein Ry and R; are independently
selected from the group consisting of: H, methyl, ethyl, propyl, n-butyl and acetyi.

48.  The compound of any one of claims 36-46, wherein R; and R; are joined and form a
moiety selected from the group consisting of cyclopropyl, cyclobutyl, cyclopentyl and

cyclohexyl.

49.  The compound of any one of claims 36-46, wherein R; and R; are independently: H,
CH; or acetyl,

50.  The compound of any one of claims 36-46, wherein R; and R; are independently: H
or CHs.

51.  The compound of claim 50, wherein R is H, and R; is -CH;.

52.  The compound of any one of claims 36-51, wherein R¢ is H or CH;.
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57.  The compound of any one of claims 36-51, wherein Rg is H, Ry is: -C(CH3)s, and Ry

is -CH3.

58.  The compound of any one of claims 36-57, wherein Z is: -NHCH(R;;)COOH or
-NCH;CH(R:,)COOH, wherein Ry is R; or, -(CH2),NHCNH)(NH3).

59.  The compound of any one of claims 36-57, wherein Z is -OR4 in which Risis a
linear or branched one to six carbon alkyl group.

60. The compound of any one of claims 36-57, wherein Z is OH.

61. The compound of any one of claims 36-57, wherein Z is -OCH;.

62.  The compound of any one of claims 36-57, wherein Ry has the formula:
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66.  The compound of any one of claims 36-65, wherein Y comprises a chiral centre

having an s-configuration.

67.  The corapound of claim 36, wherein the compound has the structure:

Me” H T



