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ANALOGS Field of Invention This invention relates to biologically ac Q% 5
conpounds and conpositions, their use and derivati on. Background 1OP]{A§

. described in T%%#é R et al. (1994) Tetrahedron Lett. 35: 48SHIRY
nt

i nternati oy ”? appl i cati on PCT/ GB96/ 00942 published Cctober 24, 1996

under nunmber W96/ 33211," the conpgevrhdenresNeANADROGRY be obt ai ned from
marine sponges or synthesized. As Set forth 15 in PCT/ G896/ 00942,

hem asterlin and the synthetic anal ogs described therein:.are cytotoxic and
anti-mtotic. Conpo dg éh diftgeibrom hem asterlin in the region of the

i ndol e noi ety of hem are novel. It has now 20 been found that

anal ogs of hem asterlin wherein the indole noiety of hem asterlin has been

del eted or repl aced ;ilgggnst{@\}@n@p@ﬁnt raslidtes t otioc aRHORPESCAHELY acRFhity.

Summary of 3 nvention . Thi s i nvent iges a Qq_maeua,dl or
phar maceut i cal | gompoeptabpads £PFPAFH G ’haq;vl‘lleg%;;E wlggforrm ar A~

0 2 QEC ~oo~ WD 99/32509 PCT/ CA98101184 - 2 Rl and Rz are. |ndependently
selected fromthe group consisting of: H R and ArR-, and where at | east
one of RL.and RZ is 4 er are 'R , R and R2 together may
optionally be a three to seven rrenbered ring; 5 R3 and R4 are independently

sel ected fromthe group onS| A I%»G @:nd wheve )atTelceasie duren
of R and R® is R and*h ??‘n‘é’? %\r RY EAr ¥ ca

optional ly be arduee te: ae\sensnem@ré@ r;g@er@@tﬁgna S %ae’?%t‘? F%ﬁlom tthlon

group consisti n%%ﬁg%ﬁ@&égg ) gﬁglﬁrshelaG i Deedieet ed RRom-t B SHr oUpun exr

consi sting of and R8 are mdqp&g@g@{éyﬁgl eal=8d be
fromthe gr oup cmmsbsrl W996i’33I2111R atr}'&FAr?zo

‘obtained from marine sponges or synthe51zed
15 in PCT/G896/00942, hemiasterlin and the synthetlc analogs

described therein .are cytotox:.c and anti-mitotic.

As set forth

Compounds that differ from hemiasterlin in the region

e moiety of hemiasterlin are novel. It has now

e indol
of th erein the indole

20 been found that analogs of hemiasterlin wh
moiety of hemiasterlin has Dbeen deleted or replaced

demonstrate potent anti-mitotic and cytotoxic activity.
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‘ - This 1nventlon provides a compound oxr pharmaceutlcally

acceptable salt thereof having the formula
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20 RO is : Z-~ Y- ; and wherein, Ris defined as a saturated or uns ed
07 BhEYGL

noi ety 25 havi
ten carbon ato
and zero to fo

ng a linear, branched, or cyclic skeleton containi
ns, zero to four nitrogen atons, zero to four oxygen atons,
ur sulfur atons, and the carbon atons are optionally

substit ut esvowa50=0, =S, OH, -ORl o, -OZCR 0, -SH, -SRl o0, - SOCRIGAIBINES

-NHRl 0, -N (R
-C02R 0, CHO
-S03H, - SOR o,

ten carbon sat
nDiety sel ecte

p) 2, 30 -hTFiCORlo, -NRICCORIo, -I, H, -O, -F, -CN, -COzH
-CORl 0, -CONH2, -CONHRl 0,--ZON (R o) s. -CCSH, - COSRI 0, - NQZ,
-S02RI o, wherein Rlois a linear) branched or cyclic, one to
urated or unsaturated al kyl group; 35 X is defined as a

d fromtedrivuparendirsidpenddntly Odele@Red-0f rof, the2CGRr-oup
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a noiety 2 0 haV|ng the f o=-mula : R, or - ( CH2 ) nNRIZR 3
4 and R12 pendent | ed fromt

ng of V}Eis_l_%s gﬁ§% %@m(ﬁﬁé) g |s¥?§§gé%fg fgo pQOVi%re

amﬁwx;am@ Bs.aforenentloned conpound of fornula I, and

reof, as described herein. This invention al so provides t he

renentloned compound’ ' of formula I, or a pharnaceutlcall 30

acceptabl e salt therBofis FELected)Eram Fhe (FIRICONFEST tRFeRE: (b) Rnapd

nmet hod whemrseby

26eR1 g, including tunor cells which are susceptible to the

cytotoxic effects o: the conpound are treated with the conpound ox

phar maceuti cal
4 PCTI CA98/ 01
conpound or a
mtotic arrest

|y acceptabl e salt thereof ; and 0 2 DEC 200 WD 991 32509 -
184 (cR,iand ¥t otk wanAdependeritslyar seieciedd foroh the group

FHﬁﬁ%ﬁEEHEFC%E|V accept abhg gakL .theweof, to bring about

e ce or_t'he production’of abnormal nmitotic 5

spi ndl es |2n0 t he cel IIs2 Descrl p@ on gf Fi gures
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and wherein,

R is defined as a saturated or unsaturated ‘moiety
having a linear, branched, or cyclic skeleton containing
one to ten carbon atoms, zero to four nitrogen atoms, zero
to four oxygen atonis, and zero to four sulfur atoms, and
the carbon atoms are optionally substituted with: =0, =S,
OH, -OR,,, -0,CRy;o, -SH, -SRy,, -SOCRy,, -NH,, -NHR,,, -N(R,,),,
-NHCOR,,, -NR,,COR,,, -I, Br, -Cl, -F, -CN, -CO,H, -CO,R,,,
CHO, -COR,,, -CONH,, -CONHR,,, -CON(R,,),, -COSH, -COSR,,, -NO,,
-SO,H, -SOR,,, -SO;R,;,, wherein R,, is a linear, branched or
cyclic, one to ten carbon saturated or unsaturated alkyl
group;

X is defined as a moiety selected from the group
consisting of: -OH, -OR, =0, =8, -O,CR, -S8SH, -8R, -SOCR,



Figure 1 is a schematic showing a preferred schene for 10 synthesis of a
conpound of this invention. Figure 2 is a schematic. showing a .pﬂ%ﬂé@ﬂ@éj
schenme for synthesis of the amno acid used in the coupling re {:i %]stglpm
in Figure 1 (%?%fliswre 3 is a schematic showi ng steps in the Ps‘sa}’ri fiesi s of a
conpound ovK rsTinvention as described in the exanples herein. 20 Figure 4
is a schematic showi ng steps in the synth@si-s of the dipeptide shown in
Figure 3, as described in the exanples herein. i , .. Figure 5A and 5B are
graphs conparing the cytoxicity 25 of hem asterlin to SPA—llO,cﬁ's ( sc;'bl&ed
in the exanpl es _W ei onuRi QUNERG ,i S-BHGORph -¥BRPENI ng 1t eTanti%Ti toti ¢ !
activity of SPA-118'(t) to_hemiasterlid (Qemas. desesndred 300NMR) he -COSH,
exanpl es ‘herein.-COR.0~ QR 7562 V\SC&JI 32509 2 5 Detail ed Description of
the Invention 5 GHEPCT/IEA98/-60,HB4- ERBependhePe:Bt her wi se stated, the
recitation of a conpound herein covers all possible salts of the conpound,
and denotes all possible isoners possible within, the ,strucét ueréa‘J‘e&oE Athe
given for sugch conpound, iEndefidineg geonest rpEAM2EAE SPTcdl 12Ot s~ Unl ess

otherwi se stated, materials.describegk her ei pheorir,i sinuplet kphpouatthyacyl,
whi ch isoners exd%S®YyPar Eolngl%g‘%g]ga?% ?

ed as covering indi vidual kLSORRIES~v/1,
and, mixtures ofphénarthrihcl uémﬁg’lr'acé?ﬂ’-’ércfmgt'ure .l?ﬁb#@yéom&qnd of. ¥
“formula | set ou%ﬁg?ggﬁiogggg?lqra dihowyly, | i nesageifedylcar bdmigeFRIY L.
which may be 15 centefrs. Preferapl t.he +f ol t B2 8hs0ldifstituted
configurations ptedesphaie: @EIEIp 380 %’Hsrﬁ@&? ~é§¥\%~ 2N Except wher e
ot herw se sigted i%mé mejyetyy, referred to herein which is described as
"al kyl " wil pre}ﬂera Fy be straight chain or, branched when possible, and
will preferably have up to eight, nore preferably up. to_six and e I
preferably up to four catboriefomed BEfcept "WHEY oF’E%?ﬁf@g S %?“éd\é%% "gEBup
optional ly subst ic;tout ed alrlfé(loigg; OUpS) @y, saturated or unsaturated, one to

nsisti . g
six  carbon alkyl group, optionally substituted wit ,

15 ArR-, or X; and,

7 is 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
R, or - (CH,) NRiRy3. wherein n=1-4 and

20 having the formula:
, selected from the group

R,, and R;; axe ":'..ndependently
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 gszlt thereof, for:
(a) manufacture of a medicament;

(b) in a method whereby cells, including tumor cells
which are susceptible to the cytotoxic effects o
the compound are treated with the compound or

pharmaceutically acceptable salt thereof; and
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0 2 CEC 2D0 WD 99132509 - 6 PCTI CA98/ 01184 preferably unsubstituted.
?ethyl is the nost preferred alkyl group. In this specification, ek B (e Hle
is made to alkyl 5 noieties being saturated cr unsaturated, thereby
~including within the definition of the noiety,al kene and al kyne groups
(whet her iwpesmmhy terminal or part of a ring). In a conpouR@TEIAMBEREI a |,
the followi ng substituents 10 al one, or in conbination are preferred: (a)
‘R1 and Rz- independently: . H, nethyl,-ethyl, propyl, n-butyl, acetyl ; or,
where R and. R2 are joined: cyciopropyl, cyclobutyl, cyclopentyl or 15
cycl ohexyl; nore pr=ferably R and R2 are independently: H or ~3; nost

preferably R is H eahd RniasméHBod (Whernelef ecably mrewteeihad enehoftHS
and R4 is H 20 nore preferabl

R3 end_R4_are inde dently; 1)
ethyl, n-propyl or n- butf/?rf‘p%ql?/dv\ﬁgrea %h%maﬁﬁuzgrlg%jelgiyneﬁ?ggPE%%gfgopsrao]pg/I,
~i -cycl obutyl, ~3-cycl opedydodr €3- dycithmphebgput Mmstopief enatdst R3nanthKq
are each nethyl; 25 (c) R5;;Ar int defjnkrtjon_of i abl. .
phenyl, naphthyl, ant'. h?efllc%lé ororpyp'rggl %I;Lg%ég?grogbl %R_%@ép %Iny:?d,lytn%tt]hfll
or H, nost5 preferably REpinghemyinotheeca}ls.30 (d) R6 and Re ‘
i ndependently: Hor nethyl, nore preferably Rs i s Hand Re i s nethyl ;
(e) R-: a three to six ca=bon, branched al kyl group; 35 nore preferab 1 ~T

R is -C (CH3) _ ; Rescriptpomprf ZRHaungesgg] 32509 PCTI CA98/ 01184 ( f ) in

RO, Z is preferably OH -OR14 (wherein R19 is a linear or branched. one to

si x carbon al kyl group, . - -NHCH (ky%{q}ll) i or - NCH3 %YRl%)

wherein R11 is R of *9UFeHy)15HNHE RGN 3¢ QWWQF@I?%%{?- & a%cﬁegg gor

-G C=C (RI®) ~Gyhtnbetiei 6fRi5compoantlybf ebly irRtendom: propyl, isopropyl,

tert-butyl, iso-butyl, or sec-butyl and R16 is H nethyl, ethyl, propyl,

i so-propyl, n-butyl, Tso-butyl or sec-butyl; nore preferably Zis OH and RO

as a whole is: 15 -Figufe(ZH3Y aC@¢hematCGhe (siepBingza 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
examplés 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 SBfare graphs comparing the cytoﬁicity
25 of hemiasterlin to SPA-110, as described in the examples
herein.

Figure 6 is a graph comparing the anti-mitotic
activity of SPA-110 (¢) to hemiasterlin (O), as described

30 in the examples herein.



' Where RO has a chiral center in noiety Y, the follow ng absol ute 10 SEP 2007
configuration is preferred,, with reference to an 20 exanpl e where the

- chiral centgofi3seed Methyl substituent: 25 ~/N Conpounds of pEprapd/eiss may
be prepared by coupling 30 noieties A, B and C as represented bel ow usi ng
standard procedures, including procedures for coupling am no acids through
a peptide bond. 35 AR RRBR-N ~R~N R~OC 0 2 o~c 200 WO
991 32509 - 8 PCT/ CA98/01184 A coupling~agent, for exanple PyBroP, is

suitably used in tNeJeactiPmedhis goast ion ol LAbbyneoapr i ses connect i ng
am no acid noieties Sence o e coupltng agent, a base such as
_4-di net hyl am nopyri di ne and an organi c sol vent such as net hyl ene chl ori de.

Standard reaction quepcdhngwhBdePWitdBaldONspaeeaduase kfewicabidbhe ot a
produce the coupl ed conpound, 10 Preparation of |etiaes B anlgl C as
descri bed aboveCW\Ei@dc}é?r?’r%oc%Yﬁr%s?ﬁ)g %ﬁ’e’ﬂﬂ%e%a k8 Sf ab % PR Ral s

' known in ghe ax4, deorxanlEl byddilaw ngsbhereet podsitdecr wheninhn the
af orenenti oned PCT/ GB96/ 00942.. The net hods as set,out in thg exar‘rggegin
herein may be efpregedrais LRTALRi (ISP nd@% i EHFFPonCPEPRIPSr | at RCHRG TS
reagents) accorgipgetoipalt andl eptiohit isoeats. of Unbeesi eshérwBsandtared,

materials described herein comprising a compound for which
isomers exist, are to be regarded as covering individual
10 isomers, and, mixtures of isomers including racemic
\ mixtures.

In the compound of formula I set out above, bonds

drawn in wavy 1line are from carbon atoms which may be:

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

20
R:
R3 R“ /\ J-’\)
25 N Re
Ry TR,
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



One aspect of this invention is a nethod for preparing 20 a Conpg?blg% Bf
formula I in which a conpound of the formula: R3. ~ OR7 2 5 . EL.200% ~

-NIl .RR NV R Rs O30 _is coupled with a conpound of the formula: 35 HN
[y 0 2 DEC z004 WD 99/32509 _ g _ PCT/ CA98/ 01184 A conpound of formula
111 may bwopyemssed by known nethods (such as described in FREVCEHFHR042)
and by the 5 nethod described in the exanples herein. A further aspect of
this invention is a nmethod for preparingéa-conpound of the forrmula II

descri bed above in which a conmpound of the formula: 10 R3 R4 OR~ 15 OR RS
NIVR~N~R) R6 O20 is treated with a base such as dilute sodi um

hydr oxi de i n predleraiilisuchsabstetthared . f oMeiaoghisi e omaktowrefrmagd of

OR, foll owed gidjification to about pH 3. Preferably Rin fornula IVis
a sinple alky X}c(%é“i %Ifds"&gh as CH3, and a 25 protecting agent such as

tert-butoxycarbonyl (Boc) may be used to protect the amine group; i.e. R

or R2 is replaced Bog. Th 0 R A4S SULtabl e e aLe i
such as TFA/ CHZC;th';_Lfynoregﬁgutgﬁgﬁ%lg?Eggag i eﬁ%f’?é%g%aﬁ%eg\a@%ntg 8§j]§}9p
appropri ate | BOLgtiie® Rroing o2 proatees CFhENFEAW AL S 3¢ ousdut et 1yding

anot her groupyfes: R tBe REdrLoutdohe of | RheOdHSEed: PN [k dHd r QHEN Dikyne
standard techni ques known to any person in the art, which produces conpound
of fornula -' 9F9u9%5("ﬂ‘q§}'ﬁ?ﬁe?‘n’é§ﬁé‘€‘9'ofteclmlélar%n\)"e"’ntl?%t iCEI a® nEtA8Y - f or
preparing a conpound of fornula Iv described above in which a conpound of

t he formul a: 0 ZBIEC 200h V4! O9t9I§250

a compoun ormula 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: éyclopropyl, cyclobutyl, cyclopentyl or
15 cyclohexyl; more preferably R, and R, are
independently: H or C¥,; 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: B-cyclopropyl, B-cyclobutyl,
B-cyclopénty]_. or B-cyciochexyl; most preferably R,
and R, are each methyl; |

25
(c) Rg: Ar in the definition of R, is preferably
phenyl, naphthyl, anthracyl or pyrrolyl;
preferably R, 1is 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 A more preferablyv R, is -C(CH,;):; and



- 10 51015 RBRa ORS ~ ~OHV N R-~ ~R- is coupled with a conpgy 21‘0
the formula: R~ N ORI | R 6 O PCTI CA98/0118a Preparati on of conpoun %
can be acconplished by nmany procedures known to person skil k%qc;ﬂskhﬁua”

One such Hooexwmspd e i s described below in Figure 2. Conpounds formula VI
may be prepared by methods known to persons of skill in the art. A

preferred nethod according to this invention for 25 preparing a conpound of
formula I, is to prepare a dipeptide conprising moieties B and C and couple

t he di etldeto hi d. Rt (hoeredl B
e 9 pepl g6 1 muaty i s, 3043 ekederaampuna o

, er are a conbi nat| on of
substituents : R, Rz aricﬁ-@@t)cm SESHRE G wl\/ﬁ élpl\FT

_-is coupled with a conpour}g{(%{ (Bhe &gbgulo(g mmgpmomwhenssno&s&%
99132509 - 11 R~ RB HN VI |

A cQ n AT
may be prepared by couplBng® Cb%uﬁﬁccgmf (%I)a Iqr”%agsdé:{:e?l begﬂgbo ve,
-wth a copgpound of the formula: 10 R7 . Boc~N OH ~ 15 20 Conpounds

offormila X my be prepar ed b){ 16)éh%1-1 wherein R, is methyl, ethyl,

Rls
10 n-propyl, isopropyl, tert-butyl, iso-butyl, or
: sec-butyl and Ry¢ is H, methyl, ethyl, propyl,
iso-propyl, n-butyl, iso-butyl or sec-butyl; more
1 preferably Z is OH and R, as 2 whole is:
\
| 15 ‘ -C-C=C(CH3)¢‘O‘OH

: . CH(CH3)2

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:

Rg

‘ |
RN

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.

35




known to persons o.f skill in the art. A further aspect of this invention
is a nethod to 25 prepare a conpound of formula VIl as described 8BdBEE M
whi ch a conmpound of the formula: R3 Ra O3 0 RS OH 35 Q2 DE C Q04 W
991 32509 - 12 PCTICA98101184 is treated with a base foll owed by an azide
conpound. Whey/3s08e derivative so produced is reduced to fon‘FﬂfX‘”ﬁ’ﬂﬁé
which is then treated with groups selected from Rl, RL and Boc in the
presence of a base such as sodium hydri d&.-5 Figure 1 sets out a preferred
schene for preparation of a conmpound of formula I involving the coupling of
amno acid noiety Awith a dipeptide conprising noieties Band C. In the
enbodi nent shown in the figure, the substituents of 10 the dipeptide are

t hose of hem asterll te t r f
figure may be obt ai ne%g%qqfﬁogﬁgg-ﬁodgoggte%gﬁénqﬁ?g%%(a?p@é'le%glhrte%ﬂelﬁ’n usoe_]d
the A noiety, iBoc trdagf repaaceom r at hBRe t h¥gaRL 610 botHiFbANd RPMRRL /S

present on th o’% Imq.ﬁ.lot oagggplm@getﬂ.ésﬁgw@h% sgggs@mgea &f efea ed
schene for prepar |on nolety A as use int sc e s own-i.n Fi guredl
RZ may beSadd@@upimQC%S%ftB(ﬁ:ka’-hﬁF Fe§Srép é@et X AR

formula 2 are by +D§éﬁa&' ¥oagkhye suldie asvelettrrgqeﬁclmm.me usscapfdard
conpound of for npqunds of _for have estlclgdal for

exanpl e i nsectﬁ%ﬁ%}O%cﬁ’-}Qﬂq}iﬂnHDraé’fde 1%%9%rprqq]% YEeS| Knevp (1) the

phar maceut i calafd ghodte NEHe C@éuple&ebefnpbalrndal 25 applications. The
conmpounds descri bed herein have utility as cytotoxic agents, particularly
agai nst tunor cells and may have utility.as anti-bacterial or anti-viral
agents. 3® Ther ef orerepaist ionent ined¢ntesdesand phasutesty thed cBrposi mayn

conpri sing an gl eellue Anyp! Lfgu A C R ki ARl | ARAL Sedre i AgdSRAG AL 408

vmthacarrler Thi"sS i'nvention the use of a conpound gof
formul a | "for Kihewnaddf dther arsh aLepded@ydie 1By R ioring ttP@at%‘h}f‘o £

cancer or a tuiDLoi-Ppadmeinal the OagoPeEth@@@%dx7§d§¥ﬁﬂéﬁﬁ@%b42VVC) The
991 32509 - 13 1In using .a conmpoung’,of formula eﬁ% nedi cal ar vete%l nari al

appl i cati ons, ‘T‘%’éh@@ﬁpéﬁnﬂer BFeFEr BB‘Fy SX8MP 1), MY, R Rty B
conposi tipfn cCopPEhsi 8gieabhea mbdiHhcauibnalty ameeptdsdle candi ergagedts,

optionally, according to particular substituents of moieties A, B and

cC.

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

25

30

35



"' 5 one or nore other biologically active ingredients. Such conp&%ﬂiﬁ&ﬁg
may be in any formused for adm nistering pharmaceuticals, for exanple any
form sui t ablyg do@bseer al , topical, vaginal, intravenous, subcutcmesesn]1184
parenteral, rectal and inhalatory application. The conpositions nay be 10
provided in discrete dose units. The caLrrigets 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
exci pi ent and/or binder may be present. Exanples are sucrose, kaolin,
glycerin, starch dextrins, sodium al gi nate, carbosynethyl cell ul ose and

ethyl cellul ose. Col eurd @mbl%fflf@mmlaﬁgmgemh? ey pgiepdréd e59Ntknoivn
coating shell may nph% d. For. rect adm i noys, bases
ay be enpl oyed™ eltgﬂpd?& ‘}/%‘I%ﬁoflfaﬁc&l €8c & %ﬁ}cgﬁé%oé n?’é‘gt =0 fh

f or mul ati onsbuf nethodstddadriderd iandhe cdxamrl egamdrs=imay be i ncl uded. 25
The dosage of a conpound of forrmula I may depend upon the wei ght and

physi cal condition of the patient; on the severity and | ongevity of the

i I ness; and on the parfurther dspecsi cohethisi vavengieodi ers , at hethedneionf
30 adninistrati fa%%;&h;% %ﬂ%aah&nogwehey%mﬁﬂau&yd%%%efﬂa‘eda%e in

0. 0001 to about wei ght taken - singl y or in separate
doses of up to thxcﬁbsa aCQFBEOU@i %g/ wheof®¥medas i nfusi on, enbraces the
effective amppunts nost typically required. A preferred range is about 0.001
to 35 about 50 ngy/ kg of body weight, per day, nost preferably about 0.01 to
abqut 30 ng/ kg of body wei ght, per day. 0 2 DEC 200 WO 991 32509 - 14

PCTI CA98141184 It is to be understood that use of a compound of formula I

i n chenot herapy can involve such a conpound bei ng bound to an agent, for
exanpl e a nonocl onal or polyclonal ant)bodg. a protein or a liposone, which
assists the 5 delivery of the i offpound’to tumor cells. T~is invention
al so includgs the use of a COHE a®Ras an antinmitotic agent.
Such use may be in procedures™hat eqU|$e bI cki ng cel ™ in nmitosis, such
as to the preparation of mtotic s ead aryotype anal ysis. The
com~oounds of this invention carRAl sCRye used to probe mcrotubule function
in mtotic cells, Exanples 15 Tire follow ng exanples provide a detailed
description of preferred nethods of synthesis of a preferred conpound of
this invention, SPA-110. Al so described are precursor conpounds and
characteriz? |on‘of vari ous conpounds of this 20 invention. Figures 3 and 4
schematical 'y portray the synthesis of the a SPA-110 salt according to the
exanpl es. Ref er edige tusated with thcbasanphed asr Addpsadsedivapdydrexige in

conpounds i n Fi gy %%1%&%1 dhcﬂlﬁﬂs' Alehlanea earceﬂaegnol@lﬂ@m&tmdm Ydidval

exanpl es. 25 (Jg% R owe b%ggg?%lflcatlon 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 isoclation 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
IvV.

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:



3- met h~~henyl ~utanoic acid (2) 4 O11 10 OHs r 2 PCT/ CA98/01184
3-Met hyl - 2-butenoic acid (1) 5.10 g, 50.9 mmol) and Al O3 (20.4 g0 24X 200
nmol ) were placed in a one-neck round-bottonmed flask. Benzene (50 niL) v, ~as
added, which produced vi gorous bubbling. Upon conpletion of the bubbling, a
capped congﬁgag&)(i.e. closed systen) was attached, the rea®Cram9%80k84r e
was stirr2d Blaced in an oil bath at 650C. The pressure in the system
was occasionally rel eased. The progress & the reaction was followed by
following the |l oss of starting material by GC. If the reation was not
conplete within 1 h) a small quantity of A1C13 was added and stirring was
continued. To the solution was added di ethyl ether and the m xture was
cooled to @C. Slowy conc. HCO and sone mat%# were added until all the

h

solid dissolved and the pH was | ess Rj nReo. e aqueous | ayer was
extracted with diethyl ether three tinmes Thglorganic |ayer was
concentrated to 150 ~nL and then waR&xtr ed"@H h a saturated sodi um

hydr ogen carbonate solution six times. Thel conbi ned aquebus | ayer were
acidifiedswith conc. HO until the pH s N than 2. The aci di c aqueotu

| ayer was extracted with diethyl ether “t2hree “tlines and the accunul at ed
organic |layer was dried with magnesium sul fate. The solution w filtered
and the diethyl ether was renoved in vacuo producing a white solid (8.51 g,
47.7 mol) in 949 yield, which did not need further purification. np 55 -

560C. 1H NWMR (400.VHz 1 10. 4 L ; (d, 2H J =7.2
Hz, H 11 and HS!)?O#P%?SFYC’}%HF f°§%‘ﬁz% ﬁ% ;f%m’gz‘ﬁ% 7.21 (t) 2H, J =
7.2 Hz) H®)) 2.65 (s) 2H, H2)) 1.47 (s, 6H H5 and H4); Mass spectrum
(El') 178 (23, M'~ ), 119 ( 100, [CO9H 111+). For pioneering work to form2

see: F.J. Eijkman (1908) Chem Kentr. 11) p. 110; or A Hoffman (1929) J.
Am Chem Soc. 51:2542. 0 2 DE C 200b PCTI CA98101 i 84 WO 99132509 16 4

h1-'~ hnv -1- x vl -4-i 1-2- x |li inn 12 001s 18 ~1 11 10 9 ~ ~ 1
17 ~ 15 4.. 5 1fi 3 s s 7 3-N®thyL-3-@fenylbutaqghp acid (2, 1.00 g) 5.61
mmol ) was dissolved in ?0 nL of THF and“>gdol 0 -780C.VTIri et hyl am ne

(1'.17 nmyg8.42 mmol ) and trimethylacetyll chldride (0.760 nL) 6.17 mmol )
were added to the reaction flask produciﬁg a ®hite solid. The resulting

m xture was warnmed to 0oC for 1 h and then cool ed back dowmn to -780C., In a
second flask butyllithium (6.84 nL, 1.6 Min hexanes) 10.9 mml) was added
dropw se mﬁth”Vigorqg§e%%£££FBg L8 2cRRMNPOR fan be accomplished by many
(4S)-(-)-4-isopropyl=2-oxazol I di none é . 45 %%Fééﬁf nnolkﬂg 2480C bgéTﬂich
(60 nL) produciprpcediree BROMDItAtBEXEPT; Qiﬁ% susperisi on of the

i thi at ed Qxazqlighpoae Masdaddedbad beloui aito Riguread on femgRunds ot
Stirring was continued for 2 h, wat agded, a1 t kN gapddie of
was warmed to rboRTE ﬁpggapﬁye,b%fée%%%%di ggmgns ext%%?t{égatﬁhree?{% mes W th
di et hyl ether. dkgltonhi nkeé @xyani.c extracts were dried over nmagnesium

sul fate) and.concentrated in vacuo, The product was purified by radial
chromat ography (4 mrn plate) 3 . 7-diethyl ether - pet. ether) _affaqrding
conpound 3 as a cl ea®, rrgbeFreds WHIhoH 8@%9%@%?9(E?Sﬁ%ﬁs4;?§%ﬁ%§%§]for
1H- NVR (4095 MHz 7. 38 (¢shmpdlind =of . 3fbzmultald andist 15 7pREPRER 2
oH, J = 7.35Hz,pﬁ%¥%’§ H%g), LS LU A I s T3 ey 10 dciim o B
(M 1 H H4), 4ipsptdde 19 FSe9 [FFTH 7 59 ) P 06 e 1 H
J = 9.0 H) 1 Hfipeptide &o BoBEtymA.2 Hn HHDy, merhed, 2 1onRpuadHOTHETe
1.48 (s) 3H HI3qr H12), .1.47+(s; - H- Hyld), . Hoddchdt, arz a
7.1 Hz, H8 or Iﬁﬂﬁ%‘flﬂg(d?oﬂgl%": %%1?1’?H orahé)l; 7)'1;0 thc?s% ec\%kr}um 4
(El) 289 (8, M--domdiktatidfOpf] @3H¥L1YwY . ofpthealsuotht FBRNEEt ai ﬁgd s -
+69.5 (c 1..16) C}Kjﬁé. Cbgpgggq 3 was prepared according to D.A. Evans -~.
(2988) Tet rahed P Yz~ 8528 Sprgbarati on of the 4 i~ooronyl - 2- ~xa~~ti di none
4 - lai2~01s 16 ~ 11" 9 N~ 11| 17 ~ 15 N3 4V5 1s 8 7 0 2 a~c 2004
PCTI CA98101184 WD 991 32509 Oxazol i di none 3 ég? ng) 1.63 mmol)) dried under
hi gh vacuum for 0.5 h) was dissol ved i RTHE4ndjcooled to -78C (10 mnl).
Freshly titrated potassium bis(trinmethyls | ) a8 de ( 15.6_nl) 0.115 Min
THF, 1.?9 mol) was added and the resulsing Jol ut i was s¥rred at -78C
for 1 h. A solution of 2,4,6-criisopropyl bengenesul fonyl azide (625 ny,
2.04 mol) BA THF (5 nL) at -78C was addedyvia~g¢annula and after 2 min. the
orange col oured reaction m xture was treated with slacial acetic acid

1 0.429 m, 7.50 nmol); warped,to 40C in a_wated he 3¢ i.rred for a
further hour. To ih&TuRpRS vyt FBwAntRIRPE §%;&%g% %??ﬂ3§%35 m.), water
(35 nmL) and the aqueous phase was extracted three tinmes with 80, nL diethyl
et her. The conbi ned organic extracts weie washed with a saturated sodi um
hydrogen carboriate solution (20 nL)) dried with magnesi um sul fate and

) N N B e




Prg~aration of the 4-iso~roDVl-2-oxazlidinone 5is ~2 O~ ~~t4 102%?C2gﬁ ~S
~NO~ "/ i s NHa~..~ 5 ~a0~20 7 O 24 p 5 22 23 Azide 4 (418 ng, I.
mol )) 10% pal | adi um on charcoal (280 ng), and di-tert-butylpBicaphomte
(608 ny, wWo®rew ) were placed in a 100 ni flask. Ethyl acetate (3? nli)
was added and the resulting black suspengion was stirred at room
tenperawe. The m xture was 0 2 D E C 2D04 PCTI CA98101184 WD 991 32509 18
flushed with argon, then with hydrogen and was stirred under a hydrogen
bal | oon overnight (-14 h). The reaction mxture was filtered through silica
gel and the collected material was mash%gbmﬁth et hyl acetate. The conbi ned
filtrate was concentrated in vacuo and t critfde m xture was purified by
flash col unmm chromat ography (3 : 7:diethyl etper - pet. ether) to afford
conmpound 5, a viscous colourless oi TN oyrqu (400 0.989 mmol ).
1H NWR (400 MHz) CDCI 3) 7.40 (d, 2H) J = 7§14 Hz, "H 19 an 15 ), 7.29 (t,
2H) J = 7.4 Hz) H18 and H16), 7.2 IRgt, OH J =7 .4 Hz) H17 ), 6.12
(d) 1 H, P=099 H, H10)) 5 .11 (bs) 1 H) N~, 3.89 (d) 1 H J = 8.4 and
1.9 Hz) H5), 3.82 - 3.79 (mM 1H H4), 3.45 (t) 1H J = 8.4 Hz) H5),_2.26
- 2.22(m 1H H%%ﬁk&a% fad Tk 28 Tdnay 29 pRBOr¢d)CBHECIPEIRS0
Hz, H8 or H7)) O. d. 3H_ J_=6.9 Hz 8 or VAR S rugpieRCl a
CHgl NH3 mi x) 485 ¢emppMRA] +Pf 3ﬁ@r‘(“?¥a[ Mb%é’]%) ,d%s%l(ﬂél%of M 14N
20~] +). Opti cal. i@ oobt R ngdrmadal:a] D +118. 4 (c 0.935, CHC13 ) .
Conpound 5 was prépared according to the nmethodol ogy devel oped by D. A
Evans ~ (18990) [supra]. ~yl (2S~ 2 (tern butvl oxy .
on~' ~~""no- 3- net hyl - 3- ohenvl but ancate (@ 5 4 16 77 is, ~~3 ~ Ow ~ a ~
12 NH13. &S 6 Oo~. .. _ ~ ~s 9 Oxazolidinone 5 (245 ng, 0.605 nmol) was
di ssolved in a mxture of 7.1 nL THF and 1.8 rnL water. This sol ution was
cool ed to @C and hydrogen peroxide (0.618 Ry, 30% aqueous, 5.45 mmmol) and
lithiumhydroxide (1.82 nL) 1.0 M 1,82 mml) were. .added. The resulting
m xture was stirred at roon1tenperat§P (gnPH 15 h) . JThe excess
peroxi de Vi quenched by addition of sodijum hydrogen squiQ% (7.1 m) 1.5
M 10.7 nmol ) and stirring was continuedKgar D h. The aqueous phase was
acidified with 1.0 Mcitric acid and the m xture was extracted three tines
with ethyl acetate. The conbined ethyl acetate extracts were dried over
magnesi um sul fate and concentrated in vacuo. 'i"o the renmaining crude
mat eri al was added a sol ution of diazonmethane in diethyl ether until the
solution stayed yellow. .After bubbling argon through the solution for 15
mn., the Benmining volatile conponents were renoved in vacuo to affordh ds
crude conpound 6. Purddisehh@s @ff esdemubandX aosvnis sm’é@lpﬁyeiﬂachyal metno
chromat ography (2 nmplate, 3 ;.7 di I ¢. ether) sanple was
| oaded with CI—IC%Q}‘)W%r%‘EIuBFﬁBOQSC ga%%éloﬁ'r g:;%é oﬁ? (171 nmg, 0.555) in O
2 D E C 2004 WD 991 32509 PCTJCA98/ 01184 19 92%vyield. 1 HN MR (400 MHz, -
CDC13) 7.33 = 7.27 (cr?3A %‘%{%&r bzcHel? &k 13hild 12hyeRt26n(tis 1aH mgthod, *o
, = 8

Hz). H | 4 4.99 (b .8 H H 2 4.5 .1 =+ 8 .
N 3 abys) ey aoupouRdast STORRILA 3 Hhath ST RS o

H 10, H 9, and H@); -\BgsS ceRgduiind£l9h80FofBula:M-+)) 234 (2) [M O -Bu]+))
119 (100) [CgH 11]+). Optical rotation obtained was (a~D +f5.2 (c 2.98,
CHCO 3). Conpound 5 was prepared according to the nethodol ogy devel oped by
D.A Eva_ns ~ (1990) [supra;. (2 sl1-N-ten-butox-~~vl-~ .
N-met hyl - 3- met hyl - 3-nhenvl butanoic acid ®) R4 & __ 17 1232 _ T 115 ~
13 [V~ 8 14 X

30 Rs OH



(silica gel) 1 CYEOFPEiy RISIS P

004

0 } D(gt ]2.41

~ ~7 11 9 10 To a vigorously stirred solution of ester 6 (43.4 ny
nmmol) in 2 nL dry DVMF were added sodi um hydride (10.2 ng, 4.24 mmol)
fol |l oned by nethyl iodide (0.088 n., 1.41 mml) and the resulting grey
suspensi O”W\f%’i dor red overnight (-20 h) at room tenperat urgct/dRss/AXSESS
sodi um hydri de was guenched by cautious addition of water and the m xture
was acidified by dropwi se addition of 1., Mcitric acid. The acidic m xture
was extracted three tines with ethyl acetate, the conbined organic |ayer
extracted three tinmes with brine) dried over magnesium sul fate and

concentrated i Agvageatelhaitasul base qumbweaaageaﬁl hzwas ébﬁa elwad imné M

nmet hanol in a 25 ask. To the solution_was ad . wat er, .
fol | oned by 1. F‘@l% éierfv(?t,\;‘qu ¥ AT AJUFRSi d8. ¥ tebaé:tci o#P’Fﬁ‘ x2lr 834S

heat Ied at GOOCWQ\ZLQ&I”|lghtgéglt4réé.ﬁ:e@r@ﬂtﬂ€:j gt,gowpg\/ryeneedﬂaa:lﬂ%idnat eRr, ,TIGRt had
resultant m xtyure was ed satura i_um hydr ogen car bonat ution
and wat er; thegl‘?icxtlﬁ‘r é"erl\ﬁa? ETER < §xt°%d(‘?t %&s\ﬁ g’tﬁ\% éjgt 3‘ d'Fnlé"‘l%aqueous
layer was &cidified with 1.0 Mcitric acid until the pHwas -- 4. The

m xture was extract gt e a The i I n| C
| ayers were dried w't rragneséletrjgarﬁss&ql# eﬁg%%eg%%e%?gp%d rgggr%t
Conmpound 7 was odl $0 domupeinich Otfhéofliffms'lta dt Ayivodydngt @h@xtcpamhl@lg of jaminm s
al so added to g L@ gdw§£§1 E%i{u%ﬁ@i&@r‘cﬁ 4 thd Wofe D G Tt b

silica gel colum chromatogra dieth er wth %

acetic acid) r ééhltth%gi“}kﬁ’ "@9‘% v @ t@%ﬁl%lxl?@7(¥hﬁrcﬁ‘1)bs(5flfél%?t@ar°f

col our| esggoi | thelldaliﬂwﬁt&@éoaw&hsaelaf l?erﬂﬂaéﬁlérﬂ-lﬁ"' Ph& Bod grbtdeted
and H -13)) 7.37 (d,

7.b ez, H16 aft tzF)de 715‘1’ét1{”?ye$ e Elﬂe i?'“%eE "@328‘)6 v@%éi‘%ﬁ%é té“e

PCT/ CA98/ 01184 methdidizgett dby |, 15. dHe( bxamﬁléél—lheldei)l). 4093 tHes A Go@iEty,

12y 130 (miody EoRlate B, cfaniie? ihall B o 0k oy e B oy B

(EI]l 307 (0.1, pregenxn (Ghe [Mr@vl@‘aywqurgtrel@@yp}:g% 1]+), 57 (78)

[ AHO] +) ; 1@<act mass talc d for C 17H25N04: 307. 1783 Found (El'): 307.1793.
Pr~r~aration of Comodd 9 22 21.17 16 15 11 28 ~ ( 6 27 ~\ Zg 19, 18
(~ 13 1 N7 ~ 4 3 pHIIS 245RFSf 0gtr8 P&%&?rf@da ss?he“@ %P1 Prepanat son
The N-Boc-am nmgsicietty (7 b usgd AnlRhemschgmaashowns sih Vetbure 11 MR,Gr2¢12

d f d . '
Cemperature oD S0ES rEo ot o5t OF hESEooBnPoE o3 BEPLAER Bhea by

repeated rinsing of the remaining material with CH2AA 2 (3 x 5 nl) and
evapor ati ogp of the rggj Uﬁhdéobfe@bﬁU1%r e A e {ositd1 0f éé‘&@g‘ norgel d

ester 8. In a sep arate? a solution (or suspensmn) of the N Boc
protected am nollaKF’at%’o’(‘Sf-@lﬁ’(jie% 8¢ MPS )OF nao.oPTROVRD CPE, LRI tRied -
DI EA (0.0875 Moﬁﬁ@ﬁn&ﬁob)f) MIQ Q31naf§§1)hﬁvé0p\§sm1)daaﬂd FyBr @Rample
(0.0781 ng) O. rmﬁ ): t_ﬂ ? utlton g rgﬁd pr.2a few néfutes and
then a sol uti on“&f’e CRECTRRISBFELEE Y ‘v rg &8 1 ﬁﬂ’e&erﬂ-é 2 W7 *
cannul’a addi t i onheThphaemateuhingait ufdedds $orrr médacaloomrt elvpeleaclimaerﬁadr
18 h. To t m ded water, CH2C 2 and ten drops of 10% aqueous
HCl . The r%gul tué’%’g&gf%ﬁg‘??‘g solution was extracted with CH2CI 2 (three times
with 20 nmL). The organic |ayer was extracted with saturated aqueous sodi um

hydrogen carbonate (#feMl)confhalian tded@EISsd Unhstt{At enhagd tmﬁmwentas
was renoved in vacuo. The product was purlfl edaggrflash chromat]g‘t Cé{)l’é% may

e G5
tripeptide 9 ashavel eatiQakqurlagss amdl-lbaczaa&aaw elax (&r&?ﬂ-angra]o Gelpeint s .

(m 5 K38 rassreliche “itals ' Myl tfllads Y "plariadeytieaty

1H J = 9.6 Hz clanposit.ieth Compindsing a0 efifectiive) amdudd (D(ﬂ alepmpouné 6f

52236:) 1§2 ’29;1 17 f&)’%‘?"‘%@ ZT]37”K< Jﬁ%’)%%& 19‘% élc?éﬂﬁyw H 8) i58(88,( s,

3H, H5)) 1.39 - 1.38 (m 9H, H34) H33 and H32), 1.28 (t, 3H J = 7.1 Hz,

H1), 0.98 {s 9H, Hr &2%@9&@ fx!@cﬁ&f%é@%&ésp@ﬁé%@é/ 9%1§4cé&podna6
and H15), 83) 0. 77 (Lg{ 3H, =

Py Br IS
descri bed 3% E. 9% a1 'fon 69 yarsiEan IR A DediCsmREy for use in
trifluoroacet at Q:Ké"ﬁréal@heﬂ@ 3f S8aflcé® &2 a tumor in a mammal.

)



252 012 M8 4 024\ 16 o N5\ 1 OH 23 22 21 2N~ HO .. "3{?%%90&2%
a solution of the ethyl ester 9 (23.0 ng, 0.0382 mml) in 1.1 S
added 0.30 nml water and 0.31 mL of a 1.0 M aqueous sol utiongaf,didfsi g
hydr oxi de_ (0, é} | ). The reaction m xture was stirred at roomtenperature
over ni ght ~9£ ﬁmereupon it was acidified by dropwi se addition of 1.0 M
citric acid and then extracted three tids-with ethyl acetate. The conbi ned
©organic extracts were dried with nagnesium sul fate and concentrated in
vacuo. Under an argon atnosphere, the crude oil was dissol.ved in.:

CH2C12 and the sol yii onspag taeataupoind ‘ICFﬁA-(IPrr‘r"}})laani t h8A v%és]dlél?%rfidr at
roomtenperature for 0.5 .h. V he esg ogtd s disn amfgrably
fol lowed by rVESIEFGGF e r%%?%%lggégt&éri S?Xet hrgg@ti mest%h cﬂﬂ%@éﬁ%

- nl) and evaporghiiqli sfedd®e nesi duathaoraeeet 1pRedcTPTRE salt. HPL

purification of the crude pr ' c_aefl\(_bégm@ndayﬁee, e s g1l Yirm
. (H20(45) : I\/b@JI(SE‘fS)a W&&&%%&)%%@r (;S.Wt hec_é r\i’%eghgggd}_g g .a Wkt
- powder. 1 cH NMRe 469 hbizp ER3GD) F1ie30@dra FPETS, an& H21),
7.44 (t, 2H J = 7. 6.%—%%1,1;!-%\ ANdeH 22) hnt. 3foth) usdd Sor A@EIRLSHEDIRY
6.76 (d) 1 H PTOTI Y, Hffb 504 g@} M gl ot caHi®) )eck 93rad, 34
, 1 H H 17 smakhiasut3cadsis fogye €289 ( ), 2.08 - 1.99 é ~1H)
6)) 1.90 (S’t‘ﬁ%i‘%sm #f1 1. 3htheveddusy 10ubadtANEPHS 1 BRTERT gh}
15, H 14 and "0.89 (d) 3H_J_=_6. H 81k Hompos@t8&nedpnagHpel
6.5 Hz, H 8 VECFR )?n%%,%lgéiaéE?Fﬁma?E?#i%)f’(’ 0. 10 L\ OF D2:14), ARB pe
0.1) [M%g- CFégg%ihéh, 882 dizcrets? @62BE) WOiEF4), 10875 *©6°~ "6=c Zoos
WO 99/ 32509 2 PCT/ C,%Q /011%% fa-PRE "W srhsdad £ Den - red hoxy - Maret mxampliede
(121 Me ~ ~ ~\VBRBLEcuLg 1 ﬁ‘o a cold (GC) sogug:hon %Rpos’tio s being,
N-Boc- N- et hyl yabilees( bt) pogders) 2r. 6imdd)y, YN & ﬁ‘ztc y I‘gl ro%;@o%%h
hydrochl ori de (.2.8 1 apedupeBeR (nikc2apleR2 imwids. @ 2
m.) was added %P@e%mﬁgﬁm?glmglé After 1 min.) the reaction m xture
was war med to reemierdereR ¥ SRRt SEFHPPNg was continued for 1 h. if the
pH val ue qf: the m xtur, ~ was less than 7, the mixture could be trrﬁg;ed
with a few drops DI EA to allow the i 19 &ecipientphedfon. bilhder may
m xture was poured ifﬁﬁ%%irﬁ\iér%lf}}&d%g?%%'agt her a dp%ffnre @p{nlmgqég@h
was washed sucqespmedgnini t ExRMPIBAIrAch BT 13 X' 3 : satgr at ed,
aqueous sodi umg%)g{ggﬁg Ca5HORALE SO & & predoasBoenhy l cahdud G 3P £ehy
aqueous sodi um chl 6ride’ (3 X 38 r’rLjééThe chﬂ?‘{]i ! ries dideetaM mhy be
magnesi um sul f atelindoefe sol U ge\?gb rated, followed by recta
chromat ography gfctbgecrude poatictg (sheiléa Ry ) b e®PIRYTHy| gt%g&m- Ee .
ether)) afforded 12 (4.46.9, 759G \i.el S 15a £84& OURbeSSbei | emplély (200
M4z, CDCL3): 0a82m66§5517§t%. 5 F%Cle-ﬁ%eh{(jaéiﬁ) qu (:%85-(%, - grﬁ kg e2bable
(CH3)2)) |.41 (exatidleBodafOl3y3) Prl. £2<CSH EE8 e ( CHS)F%) ~2.1S:-* 2.30b
(m 1H) CH), éd’g%:#fﬁgaw@ﬂ“g&f)eﬁsﬁ&mimem@ iIareiE 2AAHNER) °°
3.64 (s, 1H) , 3.68 (s, 2H, ©CH3), 4.66 (d, J = 10 Hz; 0.4H) CH)) 4:95
(d) J = 10 Hz, (i.f&:'qua@‘%-; Exact mass calc'd for C13H27N204 (MtH) +: -
275.19708. okound (DCl): 275.19? 10. Optical rotation obtained was (a-~o
+128.3 (¢ 2.9, CHC13) I\I—B@g-g_g\lé s hir bohppuhnett Ebrmiap Boay\depend upon
Li t hi um al um num hydrTla% C(‘ 3 ngr? 23, rrrmF) S .added 4 O ReS Iag%iegrg_;ofoﬂ\l the
a- Boc- N anet hyl -t he aWehghl- Bech BEYNFRE hyPRAFGe 1T (270 g) 7. mml) in
dry THF (8 nl) aggv%pgt?eaghidon 18ndeiricyasost i thed RddnE@sm n.2%he R xt P2
was poured into a stirring solutiop. g{ POL iggu D08 suthat énanheld of
23 mmol ) in wat epattigBlak) .fCﬁ“étR% Sthe? ? i) Was 0 2 DEC oaét L se
99/ 32509 2, 3,PCTLEA8k Q1134 saddanhd tire |cywes il BRI AKECt h a%ﬁé tis N
| ayer extracted w th diethyl er. (3 _— r ganim>dyayes sghtwecaken
conbi ned) and m?ﬁe&%&ueﬁt?gppy S t%g(%éﬁl Ebgr,ogﬁéf)i c a,gilrgeQBaxdgg i) by
sat urated aqueougisediyt lom iy dsepenatar BeR&Ee OF3 UWP Sr(an_), and Saf ur at ed
aqueous sodi um chl ori q:te A@oﬁ% 30, /ld;od hec@pganke thgeefdmastdrieedmaunfs most
nmagnesi um sul f at & adThie so vent was evaporated Eioézydi %{ﬁd}h e;5646€0. 001 to
al dehyde 13 ( 1.3 cally yremairedl dedyde*23hAE udsd =W thout furt her
purificati on, Not & ggn “fge/}gé opedHyaervaigon, f per- @a)ﬂeemé??tbmrevﬁ?éfr?bly
§ stored in orgsani c solvents roomterrper%';/l.l_r e) P%%ed%qgéiéﬁpw per day.
deconposition. 1 b®IWR 0200 MEaPepe13P FFFH " = 5. ) 8H CH3), 0.91
(d, J =6.9 Hz, 3H CH3)) 1.27 (s, 9H, Boc-(CH3)3)) 2.02 2.15 (m 1H CH,
1 2.63 (s, 2H, NCH3), 2.72 (s, 1H, NCH3), 3.4.4 (d, J = 9.5 Hz; 0.5H, CH))
3.86 (d) J =9 Hz, 0.5H CH), 9.45 (s, 1H CH); Exact mass calc'd for Cl1
H22NO3 ( M+H) +: 216. 15997; Found (DCl): 216.1 S996; Optical rotation
obt ai ned was (a~o -104.2 (c 5.5, CHO 3). Ethvl
(2E. 4S1- N- Boc- N-net hyl - 4-am ' nQ 2 5-di net hvl hex-2-enoate (141 Me C CEt Bx~

—— o L B L ™ 1N NA PN

Iy

— I




WO 991 32509 24 PCTI CA98J01184 r r i v N-Boc-am no acid ester ( 2”?@?“”)6
was treated with TFAICH2A 2 (0.1 mmol / 1 nl) at roomterrperatuq ,
h. Renoval of the solvent in vacuo) followed by repeated rinsing of the
residual material with CH2A 2 (3 x 5 nL) and evaporation of gtgpg JB?(H%N' ng
traces owmedsmee afforded the 1' FA salt of the amino acid Esve?’y
quantitative yield. TFA salts were used without further purificati on To a
cold (-78 O stirred solution of acid (14.1 equiv.) in dry THF (1 nL
/ol ) under an argon at nosphere was added DI EA (1.5 equiv. ) and
trimethylacetyl chloride (1.2 equiv.). The resulting m tu was to
00C for 1 h and theh ris c66l & t SNSEFSEOqs EBRES. MeRui MPQ

cannula to the Leagti 9“;“@1%&&3911&9&98 B¥nt havaddiet sgehvaac@apauha péihge
TFA salt of the amno acid esteréf% & % ared ene ﬂ 1 ‘
procedure 1 )bewundr FoTHR EES L/ I?XQ%P €8 3C! %qujr‘?‘?ﬂbfy\éE ROMY FhEBALf or
| h and wat erg{49n8L), Wag agdﬂe@lelf[haafn XatUQQmeﬁ I owaﬁdm @St I oha
tenperature, and extracted Wi j et hyl et%er (3 mf% The conbi ned
organi c éxtraResiVery \ﬂasﬁé’@ vﬁ s‘%ﬁ%ﬁ%‘fré ta?]u’é‘dﬂgr588 fchl oride (50
mL), dried over magnesium sul fate) and concentrated in vacuo. The crude oil
was purified by flash chromatora V. (Sd] ] | yLeeth

ether) to~afford tﬁé‘lﬁeé'lnrg 5 %pe%q' oée alléégf%% o%rrl?e‘gégo%afs . SE%p g§h~ﬁfN\
OEt i H O % 8f&ptbdwi np gsneanal aptbodtoréc? agfpept i dieh wasepmayarke®l wht h
the followin t Cpt0bkikousun 625))
156 ng (O. 52%?)@EHL‘JE ?’hytlr aicgel{mlls%%?%%ﬂ@néénygﬁ BE g

m_ (o 57.0mo| FheNpBemavan-IEL M)t)otﬂ@ TRERATIRF nBP}’YOBVEﬁ 233 Yﬁi}s(
1.14 mol); THEEL £dinodiidd fcbflaéhog Qﬁvbhh@huci%.rpram@tbbyufsbasbo probe
chromat ography (silica ge e et et her 1 pet et her) afforded 121
my of 8 (GZ%VF-éP’G’)‘:W %lzi)ndf%’i%} 6. 58148 . b Hz) 3H) CH3))
0.80 (d, J =6 Hz) 3H, CH3), 0.88 (s, 0O ~DE CzO4 PCTICA98/01184 V4' O
991 32509 25 9H, ( )3 1,22 (t) J =7 Hz, 3H CH3)) 1.33 (s, 9H,

Boc- (CH3) 3), 1.79 —*f—‘%@%—m 1H, CH), 1.83 (s) 3H, CH3)) 2.91 (s) 3H,
NCH3), 4182 (q) J:7Hz 2H) CH2), 435(d J=10H, 1 H CH), 5.03 (t,

Ly S L0 et duldl ?*9“‘ "%“i%? 20988 sl eghaiprort
act mass cal c] or +: oun

413.301 19. Opfi RASFSNEETF oRebBP %"S- 7%§9 2(PrEIFTIS aﬁ%%é‘ﬁpwndo Z
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Cytotoxicity of SPA-1 rls i 353

variants of hJifah brea st cance?CL}\?Eﬁegfﬂ'g‘]=l sé%n’b A%%ggtﬁ?r&loreggélsﬁas

det er mi n2d acdonginiiiom. t heFAonKE8s éles%l?fi béd pRhgmatimaddel POFLFBYhodRe 65

55- 63 (1983)gyndasel £ SoBheMe éansEAQQ!EL@Ssi&taﬁ@ﬁ'@h@ﬁ&aﬁhé%calﬂ;ﬁles
nor e cyt otoxic’in sone instanc

he nat raII Qccurri y_{lf 0
Assay for Ant ﬁfﬁﬁ%‘f?'cc‘?\cﬂ‘???%'ﬁin?f‘ P8t ot ’ﬁreso%?ngt edoit;;]D tnd
enzyne- | i nked gfmemmsouheésnt mssaguuasng and t%ar@ Sedzg ¥ nanef mypOm@i%
15 (from Al ber 1 | hi va University, Bronx, N Y.; and
see: PCT appl é:aé;:llé(}?l %u g%uﬁ%)l}%sw% under W96/ 20218). MCF- 7 np53'’
cells (exRpressing a dom nant negatl ve p53 20 nutati on as described in S.
Fan, et al. (1955) Cancer -

-~



- addition of 1D0 ~1 02DE C 200NIM/O 2

Research 55:1649-1654) were cultured as nonol ayers in DNENIsupplqgprFﬂwL
wth 10%fetal bovine serum 2 mML-glutamne,, 50 units /m peni 50
~.g/m streptonycin, 1 nM sodium pyruvate, MEM non- essentlal(gghAQS@ﬁ
~. g/ M bowygagZsednsulin, 1 ~. g/m hydrocortisone, 1 ng/n Hﬂ n-ep erwa
grow h factor, and 1 ng/m ~-estradiol at!37C in hunidified 5% COZ. The
cells were seeded at 10,000 cells per well of 96-well polystyrene tissue
- culture plates (Falcon) in a volume of 200 gel cell culture nedium The
cells were 30 allowed to grow for 24 hours and conpounds were added at -
Goout 1 ~.g/m or 10 ~g/m (from 1000-fold stocks in dinmethylsul foxide) and
the cells were incubated for 20 hours. Nocodazole (Sigm) served as a

. positive somitkl3-plehivibudnoteadcicbf2) with the agent to be tested, the cell 35
" culture nedi um wGs renoved conpletely and the 96-wel | tissue culture pl at es
were frozen-at -70C for up to :ours. cJhe frozen cells were thawed by

5@ - 27 PCTI CA98101184 of

Jl fonyl fluoride, 1 mV
OHetraacetic acid, pH

The 5 cell lysates were

" ice-cold lysis buffer (0.5 nMIi pq)
et hyl ene gl ycol - bi s((~-am noet hyl
7.4,) and |lysed by pipeting up- and
transferred to 96-wel | Pol ySorp ELI Nunc) and dried conpletely by
bl owi ng warm air at about 37C with a dri‘ér_positi oneg abo%

above the plat ésMemybfzeomermlmmmglét(ég, i&b? amebare Al @4 &g %GW“QSI"%%r
vel | of 10 H §‘{%W Smcgrg q&EN%Gmﬂ@w@ mL?deMthﬁh?ddﬂéﬂd

dried nonprla our ahﬁroonrte e ?

r enoved arvelgcxfe@ bubblingd Upon gompletioppf thedubh g'sao‘FalPPFgR° hi- 553 YL

figl rﬂd T%al% agib:lhlﬁah&es&%ﬁbﬁ hfix IROREY iifrl aagtzplztwdyn an dil bathae 659C sThe pressure in
er oxi dase- 1 abel |l e at. a 1021

Rssocr at edje Hisiep &’P? ‘iaélr‘?“g# ﬁ%éﬁf ‘&%tpé B ?ﬁl Sﬁ?a i tﬁ{‘ggjbag c'l;llo%r?%d Cﬁy?éh@&k.%@l}{e

anti body SeisufisamingpmareabyedCarlfiteeatiselwas nescemplewswithp k. pesmal) quanEReel~1

rinse buff 7 @)was b8 dic ] SBE M
Na2HP09, 1 I%%Igérg%érr £ aCIE%EngN?Es coﬂun%r??glf@n?x‘g’%@fhu% Ivas oy e

2, 2" - azi nonbitge M chgled enoPE: EMW ﬁ@n%f&llﬂpéﬁgﬁ‘ﬁa%?‘aﬁwgfg&%%}ﬁl ) dheotplid
per oxi de %oﬁ%@%ﬂdw H Wi Wss &tanrpmmta@na@rsahwrewmuumed plicht disthyletieer el

t 405 B | at q

Stivity ohRreaT r's%’nx?ﬁy?rﬁg%n%%&%@ 3eGmLeh E&W@%‘}%@A“’rﬁ‘a s ied
exhi bi t ed sudiveh Hedrabtrycaybemesoletinn sk Gmes. cThrecwbtn;z paRous lyenwergreaidifjed with
occurring §&gpﬁrt“9mu3rﬂe éﬂ \Vds"iess/igﬁﬂ 2"1‘% Qj‘xdl%Fé oddhfd Ia cT%s‘éWu@B&ﬂiyl@mcr

was eval ua I'mn vivo uSing sta

ard .0 t est.
measur e i t Yiregsimes andithe poamBEateq prEaRiF E%thw 6‘?}%&’&%‘#‘% E‘E‘ﬁf ttrg %
human col oflwRE Ghd eERisEYIQihdkveds removed/ipeaCud tpm@cmg 4 shite ecphd ﬁoﬂk&rmr7emmol)

| -
3 it S, TR SO i By s ol onamgl
CDCl3) 10.45 (bs, 1H, CO2H), 7, 38 d,2H,J=17.2 Hz, H—ll an ),
Hz, H-10 and H-8), 7.2} (1, 2H, J- = 7.2 Hz, H-9), 2.65 (s, 2H, H-2), 1.47 (s, 6H, H-5 and H-
4); Mass spectrum (EI) 178 (23, M-+), 119 (100, [CoH} 1J1). For pioneering work to form 2
see: F.J. Eijkman (1908) Chem. Kentr 11, p. 110; or A. Hoffman (1929) J. Am. Chem. Soc.
51:2542.



25 30 nu/nu female mce (Charles Rivet, Wlmnmington, MA) were injectBgEC 200l
sub-cutaneously in the flank area with 7.0 x 106 LOVO cells. Wen tunors
attained a mass of between 80 and 120 ng, the mice were random zed irito
treatment groups (day zero) . P~imals were treated intraveng, I@/Ag%mﬁ;‘,a day
on days 1, 5 9 9 post staging (day zero) with 1 ng/kg/ dose of "SPA-110
prepared i ogwg% ethanol in sali or with saline as the vehicle control.
Sonme animals were treated intrapéeritonealy once a day-on days 1, 5 and 9
post staging with 1 ng/kg/dose Vincristine as a positive control. Tunor
mass was determ ned every 7 days [ (| ength X W dt h2)/2] far 28 days post
st agi ng RTG or rel atlve tum)r ng8y on days 7, 14, 21

i3 { e thiyl 3t o s Frerss—ort - Wit determined for each
treat msnt group oT/C was cal cuI at ed as RTC (treated group) % RTC
(vehicle control group) x 100 St atd st1zce&) ang) ysis (Student-t-test) of log
relative tunor growth was used 'ag) cepar treated verses control group in
each experinment. A p-value (ps X ’ d| cates a statistically

significant reduction __ hi? has obtained in each case
~5 of 5 animals treated at 1ds 31 5Wi survived. G of 10 aninals

treated at day 28 with vincristipe SUI’VI ves results are shown in-~the
following table. Treatnment % T/ C day, 7 day 14 % T/ C day 21 %T/C
day 28 Vincristine 34394SFA-110§6~&8~ 0 47 1 myl kg 35
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2004 WO 99| gs%gggg@ F,g b&éﬁ&/c%ﬂ&@ Reooagmel AThp))ivas dyssobz@ﬁpmaﬂ@ﬂ- af THf s
(0]

| nvention variou

f b
char acingr¢aoded foo-ﬂsf’ﬁef?n%,‘w B‘F‘BBHAQ ﬁf‘@ l%ﬁ{bof |x‘2a B—ﬁ-ﬁbégﬂfi&?ﬂch}onde i 7?10 i gh

degr e f 6Q0rhgloBtweR alaﬁéd\/&ﬁuhe Cgﬂcobmﬂlask pyodani gmwhite sl ,'Ehec%éepg jpixture

| ndi cales LAl L GoC Ho d 0k Sedond dnikk bunyllithilue
to thew%ﬁﬁﬁaﬁ%o (ﬁ?‘? frﬁ 'Lhe¥s c%%lehl'b%cﬁgleB 38‘)’@ e y

{ {ruct
ooal b Ll ngmmm1@amzzawa;mgeqeww%“ﬁ%%@szﬁ LR 48tion

appr oxi Wsod i Thnandl) and788Ciio TRR (6Pirely) prodweisand
o ouRLCD e TRBRH I e tRlinBe (145 " y

Me~~~Ha (Wit wgcaprxgq ABE yes%mgéug)ensx% o%%%&%o%zé?ﬁn&ﬂ:%as adhed‘ vid dg-r}ﬁl}}aH
(M M =528:e6efttloRTlabk PSHiin@ vaRADAGNued for-2 N, watenwas ad@qmmq_rcmmqq ‘PW‘-‘S g7
o) wa?'med Locl;ogrgotcmpcra?ure &%gx%upor?’ﬁ was extracted three times with diethyl ether. The
combined organic extracts were dried over magnesium sulfate, and concentrated in vacuo. The
product was purified by radial chromatography (4 mm plate, 3 : 7 diethyl ether - pet. ether)
affording compound 3 as a clear, colourless oil in 84% yield (1.37 g, 4.74 mmol). 1H-NMR (400
MHz, CDCl3)7.38 (d,2H,J =173 Hz, H-19 and H-15) 7 28 (1, 2H, J = 7.3 Hz, H-18 and H-
16), 7.16 (t, 1H, J = 7.3 Hz, H- 17),‘}22 4.18 (m, 1H, H-4), 4.05 (dd, 1H, J = 9.0 and 2.8
Hz, 1H-5), 4.00 (t, 1H, J = 9.0 Hz, 1H-5), 3.38 - 3.30 (m, 2H, H-10), 2.16 - 2.12 (m, 1H, B-
6), 1.48 (s, 3H, H-13 or H-12), 1.47 (s, 3H, H- 13 or H-12), 0.79 (4, 3H, J = 7.1 Hz, H-8 or H-
7), 0.71 (4, 3H, J = 6.9 Hz, H-8 or H-7); Mass spectrum (EI) 289 (3, M- +), 119 (100,
{(CoH111™). Optical rotation obtained was [a]D +69.5 (¢ 1.16, CHCI3). Compound 3 was

prepared according to D.A. Evans ﬂ_aL (1988) Tetrahedron 44:5523.

Preparation of the 4-isopropyl-2-oxazolidinone 4
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/mol) OHON~" 0 SPA121 / NOHNH O Met ~H (MV573.7g /mol) 15 Ma Ma O H
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25 As wi | lwbeyzasparent to those skijhed in the art in the 30 light of the

foregoi ng disclosure, many alterations and _ nodifications are possible in

the practice of this invention wthout departing fromthe spirit or scope

t hereof. Accordingly, the scope of the invention is to be construed in

accordance with the substance defined by the 35 clains herein, which

subst ance { ncl ude ' CPET RS ' efhiphofachie fop0diimas dassdlved

ot hode. cSXaaHERAn Bk P e 16T 1%‘%?:%506 e LAl M s, 9 s 8
. conpénAtiFoandotaniehteI8PE 410 ylae dupthhn Hirated ORI Bis (YK &”tﬁ‘e ;.;grrﬁil a

Ra 5 o B ; dir@RRE st gsol ativnands sred ai </88Gkor,

mheré?%’%'}:ij% @@;395}] 8%(%\%%%%}/ se]I ec e(% ggromi&am% ey -ﬁqp% %I'.ﬁgl of :
C H Rh. adolmign of 2,4,6-triisopropylbenzenesu fonyl azide (625 mg, Z. 0

-780C was added via cannula and after 2 min. the orange coloured reaction mixture was treated

with glacial acetic acid (0.429 mL, 7.50 mmol), warmed to 400C in a water bath and stirred for a
funh;r hour. To the light yellow mixture was added brine (35 mL), water (35 mL) and the
aqueous phase was extracted three times with 80 mL diethyl ether. The combined organic extracts
were washed with a saturated sodium hydrogen carbonate solution (20 mL), dried with magnesium
sulfate and concentrated in vacuo. The product was purified by radial chromatography (4 mm
plate, 3 : 7 diethyl ether - pet. ether, sample was loaded with diethyl ether) affording azide 5 as a
colourless oil (482 mg, 1.46 mmol) in 89% yield. 1H-NMR (400 MHz, CDClI3)7.39(d,2H,J =
7.2 Hz, H-19 and H-15),77.31 (, 2H, J = 7.2 Hz, H-18 and H-16),7.23 (t, 1K, J = 7.2 Hz, H-
17), 5.64 (s, 1H, H-10), 3.95 (dd, 1H, J = 8.7 and 2.2 Hz,; 1H-5), 3.89 - 3.85 (m, 1H, H-4),
3.56 (1, 1H, J = 8.7 Hz, 1H-5), 2.31 - 2.26 (m, 1H, H-6), 1.54, 1.52 (s, 3H, H-13 and H-12}),
0.83 (d, 3H, J = 7.0 Hz, H-8 or H-7), 0.79 (d. 3H, J = 6.9 Hz, B-8 or H-7); Mass spectrum
(DCI, NH3) 349 (45, [M+NHs]™), 348 (100, [M+NH411), 331 (12, [M+H]%), 303 (57, [M-
N21*), 119 (94, [CoH]1]*). Optical rotation obtained was [oz]i,5 +121.5 (c 1.1, CHCI3).
Compound 4 was prepared according to the methodology developed by D.A. Evans gt al. (1990)
J. Am. Chem. Soc. 112: 4011. 2,4,6-Triisopropylbenzenesulfonyl azide was prepared by the
method of O.C. Dermer ey al, (1955) J. Am. Chem. Soc. 77:70.

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 suépcnsion was stirred at room temperature. The mixture was



or R and R2 are joined to formRi ng; R3 and R4 are independently [ﬁzbfc@ﬁp
fromthe group consisting of: H R and ArR-, or R3 and R4 are joi 4

formR ng; RSis selected fromthe group consisting of: H R ArR-, and Ar;

R6 is selected fromthe group consisting of: H R, and ArR ;parCs801F4 axe

I ndependefd os/m3sdeect ed fromthe groupgconsisting of: H R and ArR-; and RO

Is: O-CGYin which: Ris defined as a saturated or unsaturated noiety

" having a linear, branched, or non aromatic cyclic skel eton containing one
to ten carbon atons, zero to four nitrogen atonms, zero to. four oxygen

atons, and zero to four sulfur atons, and the carbon atons are optionally

substituted with: =0 =8 - GH 5O QassBRERUAder Shiydrogitl TlloosRerFBEhL(NLL,
i NHRl@SMWE?“uM&y R OCORIO, - I, Gl F CON .
- C02Rly0 T GRion GX3RtE waChip2s LroaBFlic? gé‘_éﬁaz‘bf 8%@@&%‘?{@] NGosis %dn‘;”@gz
S0 i aceia, The. c%r%n%%%l%rqg W% onSkHRle inwaenei andRhecride @ixtgesgs punil -
br ancHBY %Pm(—;ym (8 e to ten car bo)a atur ahe%S 10“%&%%%3158%@5,@%5@5@“p’
Ri ng $pnagdcdiymhahrimaoRaphnéd R-ﬁdtﬁ‘-h §Fﬁ]c(‘3|’r*?|eﬂ~g¢I an d%éﬁ tﬂg&? LZ?;(J
Sot e nefEUIEG e pATHIE Lyl 0Bk T e
e e b
-a, v , J =09, ;- |§HO), 5. S+ J y it . ;
_COSR,}E?K?og'\h. i/ @gmﬁs p §§{2ﬁ-§ AL § 5 ieefirmd2as -amza(mrrazli H-6), ngh1 (
sel ected).f3-&hr 8r0 @oﬁ%bﬁs' & of: p 'egélr;, rgjtghf_]h%l §r]¢dh5ﬁcyl_¢ 6.9 Hz
phenat bey 24 25, Ay D80 Snchy .0 b i NG g;vlggjgyiﬂ’ 2%
ui no Y i . 19 En 5 ,
0 W‘if %’Ji’s?’? 453,? E%)mwi@gﬁor YINH3 Riiay Y X

optio (100, [CoH ] 4N205] ptical rot.a)%d}'i obtained was [a]y +118.4 (c 0.935, CHCI3).

Compound § was prepared according to the methodology developed by D.A. Evaps et al. (1990)
[supra). :

Methvl (25)-2-( zerr-butvloxvcarbonvhamin6-3-mcﬂwl—S-ohgnvlbutanoale (&)

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

1.8 roL water. This solution was cooled to 0°C and hydrogen peroxide (0.618 mL, 30% aquco.us,
5.45 mmol) and lithium hydroxide (1.85 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 sodiurn 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 exv.rfmcd three
times with ethy] 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 diu?memane
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 ethe.:r
- pet. ether, sample was loaded with CHCl3), producing a clear colourless oil (171 mg, 0.555) 1n



Y is defined as a noiety selected fromthe group consisting of: agj 1 DE@fn0;
saturated or unsaturated, one to six carbon alkyl group, optionally
substituted with R, ArR-, or X; and, Z is defined as a noiety_ sel e&:tlg from
the groupweomhsdsi ng of : -OH, -OR -SH -SR -NHZ; -NHR %/5;498/1
-NHCH(Ri i ) COOH; and - NRCH( R~i ) COOH, Mherein R, is a noi ety having the
formula: R or -(CH2)nNR12R, 3, wherein n=1-4 and R~ 2 and R, 3 are .

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

(NHz) . 2. The use of claiml1, wherein Ar is phenyl napht hyl , ant hracyl, or

oy o i, THONYEE o BT Fbees O 8 TR 33 R v

1 or (2,1/pherelh 188 Hs14yeutog (bd6.1HThe=188 B, 18122] mSD (8, 2H, wheBdi HzRS-H3,

p“e”y'm D200 138 i B S SR 9y 39, 0 BB Sl EengRE, one
of clspeomur-(E]) BORI(RIlINMRI)aRHM (4 [M-OreBu)t)IRI1Y (16thd Cody 181). cD@nmlsromMm ein

R3 a I n I f g |,
ot hyi o eB s, ERRSRTRTIC 2.9 CALED. | COMBORARTHE: SRt heioine R,
each méﬂ-ﬂadoldagy dél'\hd!opedebvcib Pariiwmﬁ.aﬁﬂ@?@)l[mpm% wherein R3 and R4 are

joined and forma noiety selected fromthe group consisting of:

~i -cycl opropyl, [3-cyclobutyl, (3-cyclopentyl and /3 cyclohexyl. 12. The

use of any one of clains 1-11, wherein R and R2 are independently selected

from 0/, > y.1ak hVI-phed Jtanod £y 7y n-butyl, and

acet yT. 5 any one o -11, erein R and R2 are

joi ned and forma noi ety selected fr n1the group consi sting of cycl opropyl,

cycl obutyl, cyclopentyl and cycl ohe | 4 143 The use of any one of clains

1-11, wherein R and are i ndepglide ; CH3 or acetyl. 15. The use of

any one of clains 1- 11 wher ei 1§ ds argHndepéndently: H or CH3. 16.

The use of claim 15, wherein R~ an R2 is -CH3. 17. The use of any
one of clains 1-16, wherein RG'Si S

, dp 618 The use of any one of
claims 1-17, wherein Rg is H or CI‘-B

11

9
10

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 imes 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 60°C 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 acetate. 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 5o 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
colourless oil . 1H-NMR (400 MHz, CDCI3) 7.41 (d, 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 (1, 2H, J = 7.6 Hz, H-16 and H-14), 7.18 (1, IH, J



0 2 DEC 2~0~ -34 19. The use of any one of clains 1-16, wherein R6 ?]SDEt*Z@nd
R8 is CH3. 20. The use of any one of clainms 1-19, wherein R7 is ag ree cl’>

si x carbon, branched al kyl group. 21. The use of any one of clains 1-19,
wherein R~ is -C(CH3)3. 22. The use of any one of clains 1-16

ceA R
is H, R~|‘Z,0 9% ) 3, andR8|s-Cl-5">0 23. The use of any onBCHEACHY
1- 22, wher i -NHCH(Ri i ) COOH of " - NCH3CH(Ri i ) COOH, wherein R~ is R
or, - (CH2)"NHC( NH) (NHZ). 24. The use of any one of clainms 1-22, wherein Z

is -ORt4 in which R~ is a linear or branched one to six carbon al kyl

group. 25. The use of any one of clainms 1-22, wherein Zis OH 26. The use
of any one of clainms_1-22  wherein

is - . s
cl ai ne 12221, I\Miéb,eﬁ ri7F(95,h@t§6}ﬂh@ @@ﬂﬁq}l éas, m }%é)é@ggfcﬁ@?-lg%%ofmﬁéﬁgl n
RS iy§ ﬁi—? 9985t§%ﬁhﬁ -9LPERATONE S11i390(mf 12HeHAg lor Redhard Hﬂlbfé'd@:}nd
i sopr a n m
thepgr X Warsperiwp 1 307 Crby W17 288 RS SBe) A LEHAG, hage e e
| SO- byl oRAIERSG Tk Yhic 2fr CThE29NO40130211388 fmnwﬂ@r)m 3Q7 Flt §31 S i sopr opy!
and Rt'6 1S methyl . 0 2 DEC 200G -35 29. The use of any one of clains
1-28, wherein the conmpound has the configuration: Ra 3 5 R~ R 30. The use

of any one of clains 1-29, wherein the conpound has the configuration:
Preparation of Compoun

15 |
O
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30 29 ' 9
347@1 °
a3 32
The N-Boc-amino ester 8 (71.6 mg, 0.174 mmol) was dissolved in 1 mL CH2Clp 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 (3 x5
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 CH,Cl2, 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,
CH3Cl3 and ten drops of 10% aqueous HCL “The resulting biphasic solution was extracted with
CH1Cl (three times with 20 mL). The organic layer was extracted with saturated 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).
TH-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, /= 7.1 Hz, H-1), 0.98 (s, 9H, H-



~i/~ 31. The use of any one of clains 1-30, wherein Y conprises a @Bl 200
centre having an sconfiguration. 32. The use of claiml, wherein the
. compound hagobbysseé ructure: Me O N ~O H 33. The use of any GI/OA980t841Ts
1-32, wherein the antimtotic agent is2& nedicanent for the treatnent of
cancer. 0 2 DEC 2004 -36 34. A nethod of preparing a conpound as
described in claim1l conprising the step of: coupling an am no acid havi ng
the formula: Rin which R3 - RS are as defined in claiml and Qand T are
sel ected fromthe roup consisti n as defined in claiml1, and
a protectinhdi-4f a0¢: M{)H’%@ & Dlefst i Hejha@ﬁﬁi} ﬁ‘léoﬁbﬁi HiP}: RyBmR ig descrbedvin-E.

4 n whi ch Rérot R, @991 pFeheiadi7iasocl aim 1; and, where Qor T is a
protecting group, the additional step of repIaC|ng the protecting group

with R or RZto formconpound I. 35. A conpound or pharmaceutically
.'acceptable salt thereof, having the formula: r Raen 5 DRg N RO
A110 - tri 1

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 ethyl 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 CH2Cl2 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. !H-NMR (400 MHz, CD30D) 7.53 (d, 2H, J = -
7.6, H-25 and H-21), 7.44 (t, 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, H-8 or H-7); Mass spectrum (EI) 474 (0.1, [M-CF3CO2°]*+), 458
(0.1, [M-16-CF3CO2°]%), 382 (2), 162 (62), 69 (74), 45(100).
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0 2 o~c zoos -37 wherein: R and R2 are independently sel ected

fromthe group consisting of: H R and ArR-, or R and R2 are j OidEd 7000
formR ng; R3 and R4 are independently selected fromthe group consisting
of: H R awdosnstdes or R3 and R4 are | 'Zned to form Ri ng; R$dscasncdsed

fromthe group consisting of: H R ArR% and Ar; R6 is selected fromthe
group consisting of: H R and ArR-; R~ and R8 are independently sel ected
fromthe group consisting of: H R and ArR-; and RO is: OC Y in which: R
is defined as a saturated or unsaturated noiety having a |inear, branched,

or non ar,oq
four nitr

pLic cyclic skeleton containing one to ten carbon atons, zero to

e R LGV enadDEif Y Iavadipe fvamethax v-d-methylamade A28Y zero to four sul fur

atons, and the carbon atons are optionIIy substituted with: =0, =S, -0OH,

-NRIOCCORIO, -1, Br, -d, -F, -CN, -002H -§02 -CHO, -COR~0, - CONH2,

-CONHRI O, - CON(Rl 0)2, -COSH, -COsRl QN

-SORI O -S02R o, wherein

-ORIO, -02CR 0, -SH, -SRIO -SOCR O MGHZ,E-NHRIO, -N(R 0) 2, -NHCORI O,

o\ B
Riois a linear, branched or cyclPg¢ one§torfl n carbon saturated or
unsaturated al kyl group; Ring formed by Qi ningNg and R2 or by joining R3
and R4 is a three to seven nenber non-aromatic cyclic skeleton within the
definition of R X is defined as a noiety seldcted fromthe group

consi sting of :To @told (BOCrEblutidn of QRBHc-NethySRline SAT, (5;0Ng2 Qg_%lﬂ'ﬁao 0-

“N(R) 2,
- CONH2,

:g&%@ihi ife g@%@ploﬁ% 1(2.31_2?8%@0‘5)9%%@’?@%@’ (112 g, 22 mmol) in
2

Cl7 (22 mL) was added DIEA (8.4 mL, 75 mmol). After | min., the reaction mixture was
warmed 10 room temperature and stirring was continued for 1 h. If the pH value of the mixwr.
was less than 7, the mixture could be treated with a few drops DIEA to allow the reaction 10 goto
completion. The mixture was poured into 200 mL of diethy] ether and the resultant mixture was
washed successively with 3 N hydrochloric acid (3 x 30 mL), saturated 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
8, 75% yield) as a colourless oil. 1H-NMR (200 MHz, CDCl3): 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),495d, J=

10 Hz, 0.6H, CH); Exact mass calc'd for C13H27N204 (M+H)*: 275.19708. Found (DCD:
275.19710. Optical rotation obtained was [o:zz]f,S +128.3 (c 2.9, CHCl3).

13
Lithium aluminum hydride (875 mg, 23 mmol) was added 1o 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



-38 -COSR, -NO2, -SO03H, -SOR, and -S02R; Ar is defined as an aﬂc?nF{tU ﬁ][][‘rl ng
sel ected fromthe group consisting of: phenyl, naphthyl, anthracy

phenant hry‘l,vo 95 r,% pyrrolyl, thi ophenﬁl benzof uryl, benzotprapiwgiss
qui nol i nyl |squ|nonI i m dazol yl Bazol yl, oxazolyl, and pyridinyl,

optionally substituted W|th Ror X, Yis deflned as a noiety selected from
the group consisting of: a linear, saturated or unsaturated, one to siXx
carbon al kyl group, optionally substituted with RR ArR-, or X; and, Z is
defined as a noiety selected fromthe group consisting of:. -OH, -OR -SH
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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, CDCl3) 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 Ci6H30NO4 (M+H)t:
300.21750; Found (DCI): 300.21754. Optical rotation obtained was [a]z,f +61.1 (¢ 9.1,
CHCl3).



40. The conpound of claim 35 or 36, wherein RS is phenyl. 41. The co ound
of any one of clains 35-40, wherein one of R3 and R4 is H and the 03t [Hdr 11y
R3 and R4 is ArR-. 42. The conpound of any one of clainms 35-40, wherein R3
and R4 are ®a@bp/izs0913. The compound of claim 42, wherein R3 aad/CA8/Aarig4

i ndependently sel ected fromthe group c@fsisting of: methyl, ethyl,

n- propyl and n-butyl. 44. The conpound of claim42, wherein R3 and R4 are
each -CH3. 45. The conpound of any one of clainms 35-40, wherein R3 and R4
are joined and forma noiety selected fromthe group consisting of:
(3-cycl oprapyl 3-cycl. A | opent v [ -cycl ohexyl. 46. The
conmpound BFaf et lMRACELC agid MEEALE CIRavace QLA-IBOC BIONDS ndependent | y
selected fromthe group consi sti ng of - H, methyl, ethyl, propyl, n-butyl

and acetyl . 47N-ﬁ9@aﬁ1‘?ﬂﬂ°9&f¢?§st&f 13)0uR Pl e B AT Cét;ﬁg?&ﬁe{]oef RSl / L) :

are joined and forma noie
cycl opr op§aom tempepisurefor Oé)ht | Rgreomay bf tia dolyomntlinmacup), follftﬁvedTbgerapeatpd)nming)bf the
any one Ofestdudi ﬂﬁté-’i*ﬁtl‘vﬁth @F%@b[?@ 5#19 R4 eﬁr'é HaﬁS’r?BFW@F&% mm:gstra%?opﬁolvcm

acetyl . RE‘O ~~~U - he conpound any one o al
wher ei n faWed ﬁze TF& sali @ gesarainelagid qqte@ dn q}t@masxye yield. i salisawere ugedawvithout
49, wher efuntgr pursfiddtioand RZ is -CH3. 51. The conpound of any one of claimnms
35-50, wherein R6 is Hor CH3. 52. The conpound of any one of clainms 35-51,
wherein Rg is Hor CH3. 53. The compound of any one of clains 35-50,
wherein R6 is Hand Rg is CH3. 54. The corrpound of any one of clains 35-53,
S [ge 1 b 55. The conpound
of any oné 1 S, e R S patamat 11 conmpound of any -
one of clains 35-50, whereln R6 is H R-is: C(CHB)B and Rg is -CH3. 57.

Trl\ll(Ca:Hg CC’JZI(J%UPd Of’l‘oaa[‘é’olg ??I Sg’cf,’)RﬁifF’dd"Q‘b&ﬁ@n%q ’ac%edg%'@‘ mz'f“‘ Eg, Wuﬂéﬂ an
conpound &fg(ﬁhi‘}m@ﬁ%h"& wasgidded BIEAK(1.3,eauiv) and trimethyjacetyl shlgmide 1. 2Equive). aThe
li near or rbmn@amme,véscwmdwob@ Forel I hd GiefR vhicodi&d 101178 COMEAND. 2QGuiAYwas

gge 58f \?\/lngardglgdn§ g cgjgnulvme %Irgacuon ?las%followed E;\ %ecfdrsﬁxoo%n\ga %‘fmﬂl o? 3\6 T%TA galltaolf rrtl?e
amino acid ester (1.0 equiv., prepared by general procedure 1) in dry THF (0.5 mL/mmol) at
-18 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,
diethy! ether - pet. ether) to-afford the desired dipeptide as a colourless oil.

Di ide 8
Me
| O
BOC\. N\g/\ru\OEt
H 0 A
8

Following general procedure 2, dipeptide 8 was prepared with the following quantities of
reagents and solvents: N-Boc-zers-leucine (15), 156 mg (0.52 mmol); trimethylacety! 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, CDCI3) 0.76 (d, J = 6 Hz, 3H, CH3), 0.80 (d, J = 6 Hz, 3H, CH3), 0.88 (s,



0 2 DEC 200E -41 61. The conpound of any one of clains 35-56, wherein RO
has the formula: OHIlI CCCC CHR s RL6 wherein R15 is sel ect &l fEL& he
group consisting of: nethyl, ethyl, n-propyl, isopropyl, tep brledloybinsa

i so-butyly, ?ﬁ ﬁﬁ,gc butyl ; and R16 is sel ected from the group consi sting of:
H, rrethyl e propyl, iso-propyl, lsf-butyl i so-butyl and sec-butyl. 62.
The conpound of claim®6l, wherein R15 IS isopropyl and R16 is nethyl. 63.
The conpound of any one of clainms 35-62, having the configuration: 64. The
conmpound of any one of clains 35-63, havi ng the configuration: ~i/~ 0 2

compr i SHs (EHNBhal-28dntd & Tate gl dntiabcbAfi Gurtr .r%%?’?%éﬁbﬁme?ﬁkgié‘ (Pofth
cI aim ig_l) \/Ayh%r&?u 2 hgygxnp@qr@ hes N®H3;‘>t4 wt(q.r.é WEH:OEH@B) 494 (& Ag 10

AL A
A%Nnemma@cﬂmgsw O Ha i G & 12 R ggi) G576 T = 8 He
%&%ﬁ&add for C22H41N205 (M+H)+ 413.30154; Found (DCI) 413.30119.
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cell ysates were tr ns e*f@% to 96-well PolySorp ELISA
plates (Nunc) and dried completely by blowing warm air at
about 37°C with a hair drier positioned about 3 feet above
the plates. Protein binding sites were blocked by adding
200 pul per well of 10 mM Tris HCl pH 7.4, 150 mM NaCl,

10 0.1 mM PMSF, 3% (w/v) dried non-fat milk {(Carnation) for
1 hour at room temperature. This 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 HCl1l pH 7.4, 0.02% Tween 20). 100 pl of
120 mM Na,HPO,, 100 mM citric acid, pH 4.0 containing

20 0.5 mg/ml 2,2’—azinofbis(3-ethylbenzthiazoline—6—sulfonic
acid) and 0.01% hydrégen 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 S8PA-110 are shown in Figure 6. SPA-110 exhibited
considerably greater ahtimitotic 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
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of SPA-110 prepared in 5 5% ethanol in saline or with
saline as the vehicle control. Some animals were treated
intraperitonealy once a day on days 1, 5 and 9 post staging

10 with 1 mg/kg/dose Vincristine as & positive control. Tumor
mass was determineé every 7 days [{(length x width?) /2) for

28 days post stagihg. RTGC or relative tumor growth (Mean
rumor mass on days 7, 14, 21 and 28 divided by the mean
rumoxr mass on day @ero) was determined for each treatment

15 group. % T/C was calculated as RTC (txeated group) % RIC
(vehicle control group) x 100. Statistical analysis
(student-t-test) of log relative tumor growth was used to
compare treated verses centrol group in each experiment.

A p-value (p = 0.05), which indicates 2 statistically

20 significant reduction in relatrive tumor growth, was
obtained in each case. of 5 animals treated at day 28

=
with SPA-110 survived. ¢ of 10 animals treated at day 28

with vincristine survived. The results are shown in the
following table.
25
Treatment % T/C day 7 % T/C day 14 | % T/C day 21 % T/C day 28
30 vincristine 34 37 a4 47

|
SEA-110 16 18 30 47 |
1 mg/kg i
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cytotoxicity and ant:. -mitotic cabac::.ty indicates that the

cytotoxicity of the compounds of this invention is due to
the compounds’ anti-mitotic activity. The £following
structures are analogs falling within the scope of this
10 invention depicted in approximately descending order of

cytotoxic/anti-mitotic activity.

Compound
Compound structure (TFA salt)

Name
Me =CH,

Q ﬁe (o)
SPA 110 ©>ﬁ/u\n Non
M:/ \H 1& /‘\

(M M=587.7g /mol)

éPAllS M= l&/\g/ \/ﬁ/u\

(MM =525. 6 g /mol)

SPA123

Zz—-Z
o
e o




= & ()- "#)10%$ & ()-425262E2QX2g2L3N3mN s10%& () - 9#10%

& ()-"Y109%& ()-s&L0%& ()-1 10%& () - %rl0%& ()- 105 |

1805/2??§NPF85|7&X8W | - #109PP& () -! )($&10%&-(%)_| 109 ()-3, 02 DEC 2004
- 1098 ()-:!al @10%& ()-: 7[ 8899999! 9} oP1#1096& -

10 ; ) , & (

&f(l\:/;:léoo/ffgggwswlo(ym& ()-17#10% ()-! 1"~ #10%c& () - 9097@4(')1 é’@g}(ﬁfﬁom

& ()-% " *100B5& ()-!xi ' *10%5e5& () - 47509 5! 58 '

- ! | _&MLOYE& () - f 1095& -
>>I’.>D@@\N40P1!Qfl\/r10%\>>&'()- V‘fMlO‘VCSCS&'()-!g}fMlO%S ()-T10%& ()- <=
S () (M 100mos () S, lovgsy () 1 # T L0vens: () 2@ @) @ GBOTO YT ! a¥10%
v - 0 - 0 & _‘, 0% &' _0 0/e! i} L
O} A<xY7! 11 &10% () - 9 -0 () 105> 105> 10>>ANTBBC
10% & ()-1109% & ()-1 &LMBLOOA " & ()1 &1 ME100A " & (} #1094-8(y—EPPPBPEEE~ =! |
S s(l;)()/cl@(%f - FTS1004&] ()- S&YL0%& ()- (10" 10" 10"+ -

6& ()1 &1OWKk& () - EGE=FGE| EXEBLg] 9~ = ™A 0Ya5€ () - - '
10% & () 109K ()10 1090 ()¢ 1D N e
5L>L?L@ALPLaLn[qLE@A foomd: () - 19 g N erThorme ot 103

(MM=511.6g /mol)

Tesue

N

N \?/Q§T/ﬂ\ou
H 0 _A_

(MM=573.7g /mol)

15 Me Me O ﬂ\/ 1} o
SPA122 Mc)ﬁ/u\i ,E/N \_/'ﬁ/u\ou

{(MM=511.6g /mol)

10 SPA121

et

20 .
o) Me o
SPA114 N
N OH
VA '
> M¢ H (MM=559.6 g /mol)
25

As will be apparent to those skilled in the art in the

30 light of the foregoing disclosure, many alterations and
modifications are possible 1in the practice of this
invention without departing E£rom the spirit or scope
thereof. Accordingly, the scope of the invention is to be
construed in accordance with the substance defined by the

35 claims herein, which substance includes obvious chemical
equivalents of the compounds and methods set out in the

claims.
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WE CLAIM:
1. Use of a compound or pharmaceutically acceptable salt thereof, having the formula
R3>/R4 o R, Rg
; N ) \Rg
i &) /N\Rl Rg o)

for preparation of an antimitotic agent, wherein:
Rj and R; are independently selected from the group consisting of: H, R, and ArR-,
or R; and R; are joined to form Ring;
Rj and R4 are independently selected from the group consisting of: H, R, and ArR-,
or R; and R4 are joined to form Ring;
Rs is selected from the group consisting of: H, R, ArR-, and Ar;
R is selected from the group consisting of: H, R, and ArR-;
R7 and Rg are independently selected from the group consisting of: H, R, and ArR-; -

and

Ry is:

O

in which:

R is defined as a saturated or unsaturated 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, -OR 0, -02CRy¢, -SH, -SR g, -SOCR g, -NH,,
-NHR 0, -N(R}0)2, -NHCOR g, -NR ;(COR g, -1, Br, -C1, -F, -CN, -CO.H, -CO,R ¢, -CHO,
-COR g, -CONH,, -CONHR ¢, -CON(R0)2, -COSH, -COSR g, -NO,, -SO3H, -SOR o,
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-SO,R g, 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 R3 and R4 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, =8,
-0,CR, -SH, -SR, -SOCR, -NH,, -NHR, -N(R),, -NHCOR, -NRCOR, -1, -Br, -Cl,

-F, -CN, -CO,H, -CO,R, -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, isoquinolyl, imidazolyl, thiazolyl, oxazolyl, and pyridinyl, optionally substituted
with R or X;

Y 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),; -NHCH(R;)COOH; and -NRCH(R;)COOH, wherein Ry, is a moiety
having the formula: R, or -(CH),NR2R}3, wherein n=1-4 and R, and R;3 are independently
selected from the group consisting of: H; R; and -C(NH) (NH,).

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

4, The use of claim 1 or 2, wherein Rs 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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and Ry is ArR-.
8. The use of any one of claims 1-6, wherein R3 and R4 are each R.
9. The use of claim 8, wherein R; and R4 are independently selected from the group

consisting of: methyl, ethyl, n-propyl and n-butyl.
10. The use of claim 8, wherein R; and R4 are each -CHj.

11.  The use of any one of claims 1-6, wherein R; and R4 are joined and form a moiety

selected from the group consisting of: B-cyclopropyl, B-cyclobutyl, B-cyclopentyl and 8-
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, CHj; or

acetyl.

15.  The use of any one of claims 1-11, wherein R, and R, are independently: H or CHs.
16. The use of claim 15, wherein Ry is H, and R; is -CHs.

17. The use of any one of claims 1-16, wherein R¢ is H or CHa.

18. The use of any one of claims 1-17, wherein Rg is H or CHa.



10gg 10gg 10gg! 6@A0%g& () - 410%g& () - IWZzl AP1 1&mL0% u& ()- 1000 183(8f
1000 9$GA0%O0% ()-! 0P 1097 O70% ()-1f 10%00% ()- &L 10908 ()- cr<p1 DEGiI200k

Fod0% u- u&' () -
10% u& ()-10%
10-u-u 10-u-ul!
1& 10%4& () - L'
1& 1 109& () -

10%48' () - 3: 1094& () - UL: \ zX6bC

1" 940% u-u& ()-!109BYSY& ()- #

U& ()-F10% u& ()-":<=>[}oML 1&  F940! 4#, 109 ()-- 10-u-u
3040% u-u& ()-@4 f, 10%a& ()-!0 f,10% u-u& ()-[il )bC
MLO%H& ()- 10 10 10@ 9409 ()-Y 109%& ()- 109%& ()-) OGN ?bC
|, s#10% H, H& () -!, s#10% H, H& () -"10%4& () - f

110" @$1090HE () -1 @$109%& ()-! " @S$L0%F& ()-!5 &$109HHE () -! &$109%HHE () -

C@OWR (1) \ YHYE GG e QURes (e, WRRE R) 15 i BXA RYRSCR) - 10HH 10HH

20. The use of any one of claims 1-19, wherein Ry is a three to six carbon, branched

alkyl group.

21. The use of any one of claims 1-19, wherein R7 is ~-C(CH3);.

22, The use of any one of claims 1-16, wherein R¢ is H, Ry is: -C(CHj3)3, and Ry is -CHs.

23.  The use of any one of claims 1-22, wherein Z is: -NHCH(R;)COOH or
-NCH;3;CH(Ry)COOH, wherein Ryjis R; or, - (CH;),]NHC(NH) (NH;).

24.

The use of any one of claims 1-22, wherein Z is -OR4 in which R4 is a linear or

branched one to six carbon alkyl group.

25.

26.

27.

The use of any one of claims 1-22, wherein Z is OH.
The use of any one of claims 1-22, wherein Z is -OCHj.

The use of any one of claims 1-22, wherein Rg has the formula:

0]

C OH

() T
@)
)

wherein R;s is selected from the group consisting of: methyl, ethyl, n-propyl,

isopropyl, tert-butyl, iso-butyl, and sec-butyl; and R;¢ is selected from the group consisting

of: H,

28.

methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl and sec-butyl.

The use of claim 27, wherein Ry is isopropyl and R4 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:

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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coupling an amino acid having the formula:

R,, Re O
LA,

in which R; — Rs 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:

H\IE‘
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 1.

35. A compound or pharmaceutically acceptable salt thereof, having the formula:

R3>/R4 0 R, Ts
N

3 %N}\,r N
(1]

Ry Ry
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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 R4 are independently selected from the group consisting of: H, R, and ArR-,
or R;3 and R4 are joined to form Ring;

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

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

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

and
Rg is:

O=—=0

in which:

R is defined as a saturated or unsaturated 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, -OR, -0,CRy¢, -SH, -SRy, -SOCR ¢, -NH>,
-NHR ¢, -N(R0)2, -NHCOR j¢, -NR;oCORq, -1, Br, -C1, -F, -CN, -CO,H, -CO2R ¢, -CHO,
-COR g, -CONHj,, -CONHR, -CON(Rp)2, -COSH, -COSR g, -NO,, -SO3H, -SORq,
-SO,R 1y, wherein Ry is a linear, branched or cyclic, one to ten carbon saturated or
unsaturated alkyl group;

Ring formed by joining Ry and R; or by joining R3 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, =5,
-0,CR, -SH, -SR, -SOCR, -NH,, -NHR, -N(R),, -NHCOR, -NRCOR, -1, -Br, -Cl,

-F, -CN, -CO,H, -COR, -CHO, -COR, -CONH,, -CONHR, -CON(R),, -COSH,
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-COSR, -NO3, -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, isoquinolyl, imidazolyl, thiazolyl, oxazolyl, and pyridinyl, optionally substituted
with R or X; :

Y 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;
-NHy; -NHR; -N(R),; -NHCH(R;;))COOH; and -NRCH(R;)COOH, wherein Ry, is a moiety
having the formula: R, or -(CH,).NR2Ry3, wherein n=1-4 and R, and R,; are independently
selected from the group consisting of: H; R; and -C(NH) (NH,);

and wherein:

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

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,
anthracyl and phenanthryl, optionally substituted with R', and

if R3, R4, R and Ry are hydrogen, Rs is phenyl, R; is methyl and Rg is

COLEt X~ COE

or

-

then neither R; or R; may be butyloxycarbonyl.
36.  The compound of claim 35, wherein Ar is phenyl, naphthyl, anthracyl, or pyrrolyl.

37.  The compound of claim 35 or 36, where Rs is naphthyl, anthracyl, or pyrrolyl.
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38. The compound of claim 35 or 36, wherein Rs is H.
39.  The compound of claim 35 or 36, wherein Rs is methyl.
40.  The compound of claim 35 or 36, wherein Rs is phenyl.

41.  The compound of any one of claims 35-40, wherein one of R3 and R4 is H and the
other of R; and R, is ArR-.

42.  The compound of any one of claims 35-40, wherein R3 and R4 are each R.

43.  The compound of claim 42, wherein R3 and Ry are independently selected from the
group consisting of: methyl, ethyl, n-propyl and n-butyl.

44, Thel compound of claim 42, wherein R3 and R4 are each -CHj.

45.  The compound of any one of claims 35-40, wherein R3 and Ry are joined and form a

moiety selected from the group consisting of: B-cyclopropyl, B-cyclobutyl, B-cyclopentyl
and B-cyclohexyl.

46.  The compound of any one of claims 35-45, wherein R; and R; are independently

selected from the group consisting of: H, methyl, ethyl, propyl, n-butyl and acetyl.

47.  The compound of any one of claims 35-45, wherein R; and R; are joined and form a

moiety selected from the group consisting of cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl.

48.  The compound of any one of claims 35-45, wherein R; and R; are independently: H,

CH; or acetyl.
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49.  The compound of any one of claims 35-45, wherein R; and R; are independently: H
or CHs.

50. The compound of claim 49, wherein R; is H, and R, is -CHs.
51. The compound of any one of claims 35-50, wherein R¢ is H or CHs.
52. The compound of any one of claims 35-51, wherein Rg is H or CHj.

53.  The compound of any one of claims 35-50, wherein R is H and Ry is CHj.

54, The compound of any one of claims 35-53, wherein R is a three to six carbon,

branched alkyl group.
55.  The compound of any one of claims 35-53, wherein R is -C(CHj3)s.

56. The compound of any one of claims 35-50, wherein R is H, R7 is: -C(CHj3)s, and Rg
is -CH3.

57.  The compound of any one of claims 35-56, wherein Z is: -NHCH(R;;)COOH or
-NCH3;CH(R;)COOH, wherein Ry, is R; or, -(CH,),NHC(NH)(NH,).

58. The compound of any one of claims 35-56, wherein Z is -OR 4 in which Rj4 is a

linear or branched one to six carbon alkyl group.
59.  The compound of any one of claims 35-56, wherein Z is OH.

60.  The compound of any one of claims 35-56, wherein Z is -OCHa.
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wherein R;;s is selected from the group consisting of: methyl, ethyl, n-propyl,
isopropyl, tert-butyl, iso-butyl, and sec-butyl; and R is selected from the group consisting
of: H, methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl and sec-butyl.

62.  The compound of claim 61, wherein R;s is isopropyl and Ry¢ is methyl.

63.  The compound of any one of claims 35-62, having the configuration:
R4

N
Rz/ \Rl

64.  The compound of any one of claims 35-63, having the configuration:

ALJ\;
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65.  The compound of any one of claims 35-64, wherein Y comprises a chiral centre

having an s-configuration.

66.  The compound of claim 35, wherein the compound has the structure:




