PYRI DI NE CARBOXAM DE DERI VATI VES FOR USE AS ANTI CANCER

ACENTS The invention relates to chem cal conpounds, of
Wpba@seoeut i cal |y acceptabl e salts thereof, wPCHGB2005/050189

possess B-Raf inhibitory activity and are accordi ngly

useful for their anti-cancer activity and thus in

met hods of treatnent of thelhuman or ani mal body. The

invention also relates to processes for the

manuf acture of said chem cal conpounds, to

phar maceuti cal conpo L ons £ ontaining themand to

their Use in the nané‘f’é‘&nﬁ?e ?m?'?é‘gg canments of Use in

t he production of an anti-cancer effect in a

war m bl ooded ani mal such as man. The cl assical Ras,

Raf Thwmsmtdﬂ‘eqmﬁmmrﬁ@éeé/t@me seement af cancgrsaand, in particular, an

re kkpa
efchrtlé/g 91{ egt F Pu;%gn F@?% ir%gcggzlgﬁsgé}:ﬁ %98 QE? F?) L oig({emlliuﬁanon
wﬁhhgmhaguhgtlon of a variety of cellular functions
dependent upon cel lul ar context, including cellular
proliferation, differentiation, survival,
[ I [ [ i i :
poy EoEnichh 743 (RPCH4308 AADREE: 4l IR ok y rgpne souree
93, 3-62). In thls pat hway, Raf famly nenbers are
recruited to the plasnma nenbrane upon-binding to
BAGRGRHISIHE THE fb%@%ﬁ?dt e (XP) l|oaded Ras resulting in
t he phosphoryl ati on and activation of Raf proteins.
Activated Rafs then phosphorylate and activate MEKSs,
whi E¢teinascidin ﬁ%h@ﬁ[bﬁ‘@ﬁ)yilsaet eatxahptiraist)dluiamlmeEﬂl(sloidJ’Fsohzted from
h ctlvatlonéE cate lg | %olas_mtothe
the fATINE JuIFRE Ff’ﬁ’d"" R gafine F§? i SRS
regul ation of activity of transcription factors such
as Elk-1 and Myc. The Ras/ Raf/ MEK/ ERK pat hway has been
reported to cont ri bPs e tunorigeni c phenotype by
i nducing imortalisatil grawth fagtor-independent
growt h, insehsitivMey ta g ommqjln I'bjtory signals,
ability to invade andrﬁ ast 'mJIatlng
angi ogenesi s and |nh&b| 0H | aptrosi s (reV|emed in
Kol ch et al., Exp.Re kd
http://vwmexpertrewe )
ERK phosphoryl ation i & effhanced: i n approxi mately 30%
of all human tunours (Ht)@hl no éHal., Oncogene, 1999,
18, 813-822). This friay beT-a43 esult of overexpression
and/ or mutation of key menbers of the pathway. Three
Raf serine/threonine protein kinase isoforrtts have
be -@Ror;i.e d [
[ neﬂl\/b?rggr iasngh%?ilfs‘t&%har c? B%%fnc}c ﬁfﬁ]&nBﬁo&ﬁ ?ﬁé C/IAI%E%Y ﬁl\&eghmcal
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pocs R eieh Vet (iPecile RN die PEGA oS o Ghicance

ageff oﬁnﬁ%ﬁe éﬁ‘giﬁﬁ%g?@fheﬁbé&ﬂ&eﬁnd A-Raf in ur ogenl tal
ti ssue. The highly honol ogous Raf fam |y nenbers have

over | appi ng but distinct biochem cal activities and
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mngﬁ@ Q@nd ﬁsegtquﬁ ak1Bimib iB& | indTidih f BEEMRINOPIRING valaMaN € breast
f and B-Raf are reqwred to conpl ete

Cargegmatl on. B-Raf -/- mice die at E12.5 due to vascul ar
haenorrhagi ng caused by increased apoptosis of
endot helial cells (Wjnowski et al., Nature Genet.
1997, clificalBRasd A79tudibs BﬁE’I‘ 43, ?ﬁ@ﬁfﬁsﬁiﬂ YespdiRedTBjeRd observed in
i sof orminvol ved in cel proll eration and the prim
patieatsgetth grcome cge rhr@asRa@d oyEtanvaardingns s birmaefore Hﬁ%@@hﬁéﬂg is
mut ati ons have been identified exclusively for B-Raf,
occurring wiwth a frequency of 66%in nalignant
cut aneous nel anonas avies et al., Nature, 2002, 417,
949- 954) and al so present in a w de range of human
cancers, | ncI ud| ng but not I imted to papillary
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R 16 is selected fromhalo, nitro, cyano, hydroxy,

trifluoronethoxy, am no, carboxy, carbanoyl, nercapto,
waedoploadosy | , Cual kyl , C2- 6al kenyl, C2-6al kynyl PCT/GB2005/050189

Cl - 6al koxy, C |-6al kanoyl, C |-6al kaii oyl oxy,

V- (G -6al kyl)amn s, N TV-(G -6al kyl) 2am no,

Cual kanoyl am no, TV-(C -6alkyl)carbanoyi ,

TV, TV-((Cl . 6al kyl) 2carbamoyl, G - alkyl S(O wherein a
cuﬂeﬁtlpuﬁ&ég?tﬁﬁﬂe)1ﬁﬁd|:§ﬁ%5ﬁ@ﬁirnb§é%¢hl phase II clinical trials in cancer patients

a su

WltiT&/VWt]{/@fn@mlwp %%ﬁ%hanl oyl , Cual kyl sul phonyl ami no,

carbocyclyl -R 22- or heter ocycl yl -R 23-;wherein R 6

may be optionally substituted on carbon by one of nore

R2 ET-and haheyebivxid atidiegatoaixgr Sy efffadts. c@aﬁmmwhamecel\udd ET-

noi ety that nitrogen nmay be optionall y substj t ut
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cha.?aaeﬁ(zéa by irfctddey B Eﬂc)ahne ;ﬁb@ha%a,se -(BOPIN(Y/ @ 9Yilingrin, see for
R 30) SO 2-; where

I 229 nd 0O are. .
exampso BB Ie;,agewat@@f CReer AT Tog ok ‘3iiocs © e Rpmarpnetic
stucﬂr & ecgangasm dnﬁnﬁsgr?d RLY 72«h5@1c0§ﬁﬁuﬁ%§n§£\%nous infusion in

ependent |y se ecte rom Cu , - 6al kanoyl ,
pau@ltseﬁitkydohdl mhbgmancied; lﬁa:lhklekly&"a‘t bctny] - 2002, baeoypt  Chemother

Ph%-ézﬁg | SO'bg(lg}Z{wP o ba FIWS 0%/8%&21 cu(L{ y’}4)30ac{mm??é§ed as a 24-h
conﬂﬁ?&%tﬁﬂﬂé\%ﬁwﬁy ﬂnfus%‘pto%%t Réfterté ﬁlﬁi@gﬁﬁ%w&éoh‘nas associations

ed fromhalo, nitro, cyano, hydroxy,
with clifical chametetistias, pathorfhysiotagioal @M@blles aaghiteracitdar boxy,
carbanoyl, mercapto, sul phanoyl, nethyl, ethyl,
me I [
g R A R N L R i e
con‘sis&hﬁylc&mam@tratadéiwt aoxiniy aﬁ\&rr mepmyautaﬂnﬂfanﬁydzt of ET-743, as
V- et h)él carbar noy), N, V-dl | ca
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chahgcsemtwbcgld:arr BoA3, 1ne1thh&gy@érmri ¢ species which is most susceptible

towaaqsgtg? ngaz hat qn%é{/c?f l¥f e]t gﬂyl :%7?1% %caen%/eld ba/ histopathology,
eleé(rdi'ieﬁlf&)’éstopﬁﬁ;ﬂﬁlu‘ﬁﬁh@ﬁ@ﬁ@ﬂsw QYlasthatlacHERG b arEDNW microarray

acceptabl e salt thereof; with the proviso that sajd
anatysisp oeenidonadd foet al., 2002, Cancer Research, 62: 4256 “Hepatobiliary damage
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(Emvm)nﬁgidmnﬁ}eyﬂamom cot| nam de; V- t4-chloro-3-(
{[6-(4-ethyl pi peraZI n- | -yI)pyrl di n-3-yl ] am no

h I t
| SRRy Dttt (el Atk iss, AR PR TRL U BB sppym o
abr@%ﬂt@‘ﬁ'ﬂayﬂ ﬁieﬁra%dy hd:;ﬁfﬂtébﬁil@ﬁﬁlb‘ﬂﬁy|a]mﬂélerﬁuﬂel)w1ﬂwut impeding its
i'soni cot| nani de;

ammngaghﬁaln gseg éox{wéd [$.2¢( gI ,maIJWyI Ganaes) BesagIcp( H8t 1HP032908:

“C(Bﬂglﬁl?p ¥ rolﬁedc ?? g)ly p]ﬁlgffqog ) y é;g#o%:l% {28 alnst %1(3 hegatotoxmlty of the

novel 4m@Rir@srOdA( tébmadidipi7ay| eHT 243 ﬁzelﬁramatl” atld) WOI 2 r86135.
3-yl ] am no) car bonyl ) phenyl | - 2-
Profesition o idexarngthasosh PERRCRIREN H@s a‘mnft%d?deﬂc‘ﬁffimé%\% Fesyetion in

B

perBiUEs isdwhd aﬁetalp):ﬂape;ﬂzynﬁs eassthe andahenifor byt ducht d@aagh:thasone
chain version only and references to individua
branched chain al kyl groups sUch as'isopropyl' are
specific for the branched chain version o ly or
exanple, "C -6alkyl" includes Cual kyl, ( -3al kyl,
propyl, isopropyi and /-butyl. A simlar convention
applies to other radicals, for exanple "phenyl C



and wherein if said heterocyclyl contains an -NH

noi ety that nitrogen nay be optionally substituted by
wa2@soupscel ected fromR ; R6, R7, R18 and R19P&r/€B2005/050189

i ndependently selected froma direct bond, -O, -S(O

- or -N(R30) SO2-; wherein R30 is selected from

hydrogen and s is 2; R2' is3selected from G -6al kyl ;

R20 is selected fromcyano or hydroxy. RL is a

{

exe?t‘égﬁzoﬁetl%ﬁﬁgﬂ g[??c?ﬁ(%g{?a{" Eﬁtréa%e 3¢ ltl’f‘egltg?e‘li%if( 1&1@%9@4 ?et xification of
ET—’Z@él kyl)2am no, C . 6al kyI S(O) a wherein ais 0 to 2,

N, N- (G _6al kyl ) 2sul phanoyl , Cual kyl sul phony | am no,

carbocyclyl -R 6- or heterocyclyl-R 7-; wherein Rlmay

be Bekéﬁﬂﬁkr{ % §H§’l%fdx§@5ﬁgra@§‘clﬁérak?ﬁ&cﬁ% 19(51§t69 rﬁdﬂi’r.S‘?l eFdmyces

I's selected from hal o, cyano, hydroxy, N N ((

peucélazlld(yzir) 2aasiiyo Doxxohubian ms:jmd)wn 1R ci@se; privhanilyi myélbtog it when
Clhfetg o(%cl%/l contains an -NH noiety that nitrogen nay
adryisiged BI08F1 y substituted by a group sel ected from R’

; R6 R7 and R19 are independently selected froma
di rect bond, -S(O or -N( RSO%nSOZ wherein R30 is
hydTbtgema@ndlsS r¢fsrr@i 20 W0 D3 L%almzslmﬂ i1§ dfay 2002 and
subst i

d f fl
mcglmogqj%at Hen%‘ngy sp%catgc recf?;gH%e %ﬂﬁl 8?18;% sem%qf{ %}r{j‘a lsiloofciiT 743 with

othBEaMYs foratdithg cmﬁ:@pr Q@Wno &@@yshbl@ﬁéhted hdé!thah, add1t1ve effects for
2-tti et hyl but tht){l but - 2-y
3]

the| combinaten iy |E}5l}~a@,¥ zi_ls;arﬁ-eyerﬂ pr grugs. nel@l[ﬁﬂp‘igﬁ}{largsmqrglstw effects
wer% s%ﬁ@nrﬂ’ﬂ nrycL%%Ens Xt'ﬂnal séf&onu?hﬂ%d?é/ l&%pdsuﬁ)ﬂ? lgx)a(% Lse§\(}f ET-743

Y, 1 SOpfopoxy, 1 SO
wnhdhﬂ&ht‘lyh@m]h@ Ddxombh(ﬁh hyéraﬁhmtlgm hy I hhi, stiBsiere was no

f - but oxycar bonyl am no, N:nethyl sul phanoyl, -nethyl -
detaijdfoppidaratina rbie toxwlwfr@mﬁm%ﬂﬁhamy|
N- (et hyl ) - N- (et hoxy) sul phanmoyl, ' ' -di net hyl urei do,

nmesyl am no, cycl opropyl-R 6-, phenyl - R5-,
nor Pintier ppidaites on theddasah g |sekétulesiand-ddniiasthtydn &rET-743 alone

or R evbbivatat inghe Gpormh F9+QuslEl berialsn Vaigomay md

PC?f@%Odemﬂgl @gwhiclﬁscué ﬁc@@o?&é@%ﬁe@&@h&' HEPdiR in (hERRBiirety.
hydr oxy, nethyl, methoxy, iV,i1V-dinethylam no,

V, V- di net hyl car barmyl nmet hyl t hi o, nesyl, 7V,

cyctBEF Sl Aty Pﬁ?%@?ﬁ%l%y?heﬁpﬁeé tfl%@%hﬁ!}ﬁ@ﬁtw% réatment

of Ramir@ld, yakiehir M\'ﬂhBls withrerein wide "r’@dﬁcﬂ% aRdlingAaddgyits toxic

substituted o carbon by one or nmore R20; and wherein
sideg effectpapbmazintahg ﬁm&newveme&n@m y substituted on
nitrogen by a group selected fromR2 1; R6, R7, R18
and R19 are independently selected froma direct bond,
-0, -S(O - or -N(R30)SQ2-; wherein R30 is selected
from hydrogen and s is 2; R2 1is selected from met hyl
DrwineG @y THE IRVENTIONse| ect ed from cyano or hydroxy. Rl is
a substituent on carbon and is selected fromfluoro,
chl oro, brono, iodo, cyano, nethyl, isopropyl,
t bE te 1 3howed el Medn P}ayiﬁiam()ﬂcentratlon of ET-743 (also referred to as
i met hyl but-I-yii-I-yl, methoxy, ,
Tfa|b§‘6ﬁ<ihépf5$@ﬂgh?‘§oﬁlﬁt éx@inplus)t 35 at fyrtign HE tl%@ﬁ‘% ihe start of the

in el PR MABLAPRATRY Qoo B AT et sy s i
1B belampttb qaailisyprsmhmﬁl inuvad K@menaebmh (h9lidios Idianﬂm@o@Bof the
R3 is. se dfromfluor cyan dr
nOV&?err% A aRFT ABLD ctfmwmagmg*% adpibistered! anpdl- and 3-
ho Imﬁlﬂﬁ'uﬁwbhﬁg@i sgﬁ Oﬁhﬂn%@ér]]yr g gil)t 4§ £do Pty 0gen
y a group sel ecte from R6, and '‘R19 are
i ndependently selected froma di rect bond, -S(O - or
-K(R30) SO2-; wherein R30 is hydrogen and s is 2; R2'
is methyl or ethyl. Rl is a substituent on carbon and

is selected fromfluoro, chloro, brono, iodo, cyano,
hydroxy, sul phamoyl, methyl, trifluoromethyl, 1-cyano-



R20 is selected fromcyano or hydroxy; R24 is nethyl
or phenyl; or a pharmaceutically acceptable salt
W b@seefogo wi t h t he proviso that said conpound PGI/GBR005/050189
-t4-chl oro-3-({t6-(4-nethyl pi perazin-I-yl)pyridin-3-yl
] am no} car bonyl ) phenyl ] - 2-
ttiorpholin-4-ylisonicotinam de;
-t4-chl oro-3- ({t6-(4-ethyl pi perazin-1-yl)pyridih-3-yl]
am no} car bonyl ) phenyl ] - 2- nor phol i n-
4-ylisonicotinamde; L
{4-chloro-3-t({6-tt3-(di net hyl am no) propyl ] (net hyl)am

b I h I
subREGE SHEIVRNG cont cots nam dor
7V-{4-chloro-3-t({6-[t2-(dinethyl am no)ethyl](nmethyl)a

m no] ryridin-3-yl]am no)carbonyl ]
pheﬂys Jinvention ghI@Ieﬁ ﬁomomhn@éwncmpdwé?n @embigation drug treatments

and31_r§; lﬁogm?r gﬁr%’ et‘fn% Ftsns% qu Jwgf' c%(?ez,eﬁaqpné i’eXNe)r pa)ﬁd lgésnsevere

unvifdhekiciZei! 1 soni coti nam de. Therefore in a further
aspect of the invention there is provided a conmpound
of formula (1) (as depi cted above) wherein: Ring A is

Ayt LY,
DS AR R R M DG b B Mg ofsretin e
hmﬁ&iﬁb@iwfos &aﬁhemcbﬂipﬁbmg adaynibering th effatfive &aﬁawtmmmm of a

on njtrogen lo%’ gfr oup selected fromR5; |
Pegsipiist Lingeomalorciiibh AERERCY S 1o PaE ol 6 L) gin combination

SR A T s TP

- - 6al kyl ) 2sul phamoyl , G - 6al kyl sui phonyl am no,
ar bocycl yl-R 6- or heter ocyclyl-R 7-; wherein Rlmay
be optionally substituted on carbon by one or nore RS;
(AP 2; wherein the values of Rlnay be
EMER%’%ASEZ&ISSgtrrﬁ%ﬁ g?qé%t R2 is hydrogen; R3 is selected
from hal o or net hyI R IS sel ected from hal o, cyano,

ﬁ@ﬂwggmt ,1%8 5769 fe@P 13 {%p})@ pﬁg%yﬂiﬁ‘%g A BPD can lead
to lgﬁg%eg%ﬁltﬁhma‘ é@icacy wHBé §t gelsembend ﬁﬁ%‘pre%ucé’ég%ﬁf@lbfbxmlty

val ues of may be the same or different
andCred6eddk yardioReiciR7 ahurtiRt@om, eh¢ mdepentientof yE%é%om:l"d PLD is
frorpa direct bond, -S(O,- or -N(R 30)SO 2-; wherein
SYDREH™MCs hydrogen and s is 0-2; R8 is selected from
hal o, cyano, hydroxy, /V,/V-(Cl-6al kyl) 2am no or
heterocyclyl -R 19-; wherein if said heterocycl {I
contlg AEDaan baRoxpoibisiy hydraghlptide Qﬂg@lh inBgeyirded Liposomal form.

Thengcz?%uféx é ] Sﬁggf é%stgﬁltgg dlag]\/? 1tg S oyagfei ?‘? eCttraq/enou%nﬁtﬁmimstrahon

Llpﬁﬁﬁﬁém@ﬁuEﬂx@r@hdo}yﬁlcﬁ%ﬁﬂkﬁmomp‘é@éd o‘fftﬁfpﬂﬁsfp‘hompiﬁhbﬂi}%r that are
provi so that said conpound is no

cappkle(of epeapsulating pqtve-qruss ( dP%’IaHWl A WBSThHeRspmes g faymylated

w1t§lr%lpf8n%)e? p@dq‘&' He%xox |02}(;)gﬁ%g%)]f aélg/ ydeI\]lPEG?nytlposomal encapsulation

may VsubdtaghhlDr afBet (a{ Gnigh?- f@d{bti@hh)@raﬁﬂmﬁ) etlhyde (toethoyd ) the
m no] pyr.i di n- 3-yl j.am ho) car bonyl ] hen I

un@cw@eﬁmg nlaaﬁirl%rﬁl Feneneral opig prryrte may very from one

anoftllrgr %E{l‘ a@l&ﬁﬁ%arl g{]cinlijb(eilﬂo (A BHgSIEJl] ﬁg'b%fvﬂg eOM %r%gzleﬁ.: __Such

d]ferdmgesAmas_,f ghieswyttiallpy affebt 2thgl furpyiona - ﬁsoplertwpymﬁ dipdsorhagl drug

pmlfl‘-lﬁr{g:]h)zb%% rﬂ%ol ; 5%2.9;11)&3 {) agq%tn%n %ﬂaﬁ% oalvax Qfe form of Pegylated
prlos %mggoﬁgc%mz yl, indol-4-yl, indol-5-yl,

I ndol - 7- yl, 2,3-dihydrobenzofuran-?-yl,
|n1dazo[l 2-a] pyridin- 2. yl, isoxazol-3-yl,
pyrrol-2-y|, benzi m dazol - 6-yl,
| - met hyl - 2- oxoi ndol i n-5-yl, furan-2-yl,
| ,3-thiazol -5-yl, pyrimdin-4-yl and
I-nlethylpyrrol 2 yI R IS a substituent on carbon and

s o o



It will be appreciated that certain of the various
ring substitUents in the conpounds of the present
w0 pwentdosn nmay be introduced by standard ar omeRCT/GB2005/050189
substitution reactions or generated by conventiona
functional group nodifications either prior to or
i medi ately follow ng the pfocesses nentioned above,
and as such are included in the process aspect ofthe
i nvention. Such reactions and nodifications include,
for exanple, introduction of a substituent means  of
an Arcombiriatos 06 $LDX antd BH-748 as eifentive Weduwﬂu@miy welotoxicity and

stituents, .al kyl ati on of ubstltuentsadox
recied Gt TS £8 CORE B In % ORISR0 SRS LURB L Bigaion
of DorSh aRA eaetsr es are wel |l known in the chem ca
art. Particular exanples of aromatic substitution
reactions include the introduction of a nitro group

u5|fﬁb$%%%e tr t%%F%%tghgﬁ€P1%cdnﬁ%m§‘{]ﬁ%éﬁkﬁggggg%ﬁ743

aloheEW] h@sﬁb&n(ﬁliﬁdﬂ @S tied ehbinsiord 6f BhDamdde)-7uhde tolerated to an
friedel Crafts conditions; the introduction of

exteit Ky thcrbolamh digignahbe pdepinisvatadcrs Tathaor nsar guihéhqxaq@ae Koses
t | oride) under friedel Crafts
forg%jﬁ(a}%eg]gengpo% T? ie i ntroduction of a hal ogeno group.
Particul ar exanpl es of nodifications include the
ction o ' . tment
cxcaptrs St Plebénd Bl i RPoRh RoMb Gt for ¥ reatmen
of @athamast badlly fof @atdeendorprising Eﬂinml%mridhEle ehanmcie affective with
hydrochl oric acid MAthtE Ftlh ,OX|dat| n of alkﬁlth|o ¢
Tedﬁ@?daWRiW‘é’umpﬁﬁnﬁwﬂsﬁfl with yihe (PHRERH AP SEW? WEINE 3 cofbpation o
Do fn%ﬁl' %@%’Iﬂﬂgﬁt fhReet qagtdn‘anﬁLﬁeéHnﬁtﬁﬂﬁﬂm shows
rern € nec ssary ‘desirable to protect any
redﬁ@ﬁsnj?dlmexgrtpup&radncdzdmrd:lorqulmyds The i nstances where
protection is necessary or desirable and suitable
nmet hods for protection are known to those skilled in
theyar, oth&oﬁg f Qﬁagrﬁﬁérﬁt fRbANG: 9 QuRStedBY Renldardl it for
accordance w h standard practice (for illustration
adlﬁlaezte'FanED’}’éénp d'{’mdilwtqnvmib)lﬁu@,scqmpr@%m &glpply of ET-743 in
Synt hesi.s, John W e

991
dospbe, R FE e 5 o Bip e o i G o st eppropriste

amb¥f ro?@l’-MB R Yhd@eAREhE ABfifed AhdD Pi@bcduliealty Mﬁ?ﬂaﬁle carrier,
some of the reactions nentioned herein. A suitab

andopristied inistmectipne gy adpriniateriagiEh o/ Gracapiniedaiaosipesaheduls.
for exanple, an acyl group, for exanple an al kanoyl
group such as acetyl, an al koxycarbonyl group, for
exafplafoder raga;sda@xuféarrh@m&n ietdivextyd atob ey isorof ET-743 in the
/ - but oxycar bonyl group, an_ ary Inethoxycarbohyl gro%f
prepayatien & mdw@myﬂ fox g affergiveyieatrant ghihgrlaynandrogy dor ¢agrer by
n Giign conditions for the
0013%18{}2011 l|h g’i%‘gé? %&%loy?ﬁ%ggg %g%g]slialgl ly vary with the
choi ce of protecting group. Thus, for exanple an acyl

grouF such as an al kanoyl or alkfxyc bonyl . gr.oup
an & %}@mgr69@bﬁﬁ9°%eaﬁéﬁﬁ@égnﬁﬁ oy thenspecifiggtion, Pis’meant to
encm‘rﬂ:» FJ ¥ %dmug@treﬂ%o%u bk aht 15’1%? ﬁ“ﬁ 1 1ﬁmth@| Khd or separate
hydroxi or exanple or sodi um
phatydeaxicaleforrhbdomahnd/al the maeatd:i;ab opataliffersuthmes a
/ - but oxycar bonyl group may be renoved, for exanple, by
treatment with a suitable acid as hydrochloric,
S uI er' Filrfhe! néﬁ@@%mﬂﬁérﬁloﬁ% dir@fted ol tht e FLEDIIE tlRCHEparation
an ary t hoxycar bonyl group such as a
of bermzqdhmmarfbnrtyll effedive tragtntsat rafntheedumpir basya gyl eancer by
by hydrsgenation over a catal yst such as
pal | adi um on-carbon, or by treatnent with a Lewis acid
for exanple boron tris(trifluoroacetate). A suitable
alternative protecting groupfor a primary am no group
is, for exanple, a phthal oyl group which may be
renoved by treatnment with an al kyl am ne, for exanple




sarcomas in the liver, kidney, bladder, prostate,
breast and pancreas, and primary and recurrent solid
wo ovoe®8®©f the skin, colon, thyroid, |ungs anPBCDGBRI06650189
in a warm bl ooded ani mal such as man. The B- Raf
i nhi bitory treatnent defined hereinbefore may be
applied as a sole therapy o6 may involve, in addition
to the conpound of the invention, conventional surgery
conﬂ:ﬁneftﬁﬂ' BERBY RP1Sin€ PRIV HIAI BPY743 SudheChemtdies aictivy with
i ncl ude one or nore of the follow ng categories of
redmmmyqjmmmtaga@ﬁt eardiofopicity and is also notable for the absence of both
feratlve/antlneoplastlc drugs and
Inu%ﬁﬁﬁ g ’ 11$'%t hereof , as used in medi cal oncol ogy,
such as al kyl ati ng agents (for exanple cis-platin,
carboplatln cyclophosphan1de ni trogen nust%{%, ) )
elnph irder aH§Fle e Brgsant In\@gggrp Eﬁ]gqrqc &thi@ 2 method for increasing
I [ pu
antlgtnbwﬁ%?%{cé%;é{,%ﬁ”f%éﬁ%3*%?%%@&??% 5T For cancer comprising
adnBnfstesiap oatr @¢fiebtivn therggaficiramauat taft E€xd, immevinbinatisatwith an
ﬁtOSIne arab|n05|ge and hydroxyurea; antitunour
effeghve Werpppelc et @k Bkt e ant hracyclines |ike
adri anycin, bl eonycin, doxorubicin, daunonycin,
epi rubi cin, idarubicin, mtonycin-C dactinonycin and
m t Fireaimyentivn alamtprmltlm & metlgeho tredtong teamphan bodyc for cancer
al kal oids |ike vincristi bl asti.n ndesi
cong OiEcH ST RIS i e Brette Mokl BROLT B0 b Fap g with
Ql‘gﬁal ot @TS743f OPre@tAHIP K1® mammal is a human.
&]§§?Eg§ ;éﬁgi%gﬁﬁgollke etop05|§g?and t eni posi de,
ansacHne t opot ecan and canpt ot hecin); (||) cytostatic

S, suG Sst.r for exa
?Ei?‘ﬂ He%ﬁngn Sflé‘%gdecgﬁ g‘% PEHe™ Hn %e%y r?r ?&‘eptable
saitoﬁﬁbrr QeRAte! BF&RateOsr ﬂ‘gN\b‘théle&%ﬁtﬁ@iﬂSwﬁiﬁﬁfu;ﬁ?ham?hlmstranon to the
f ul vestrant ant i androgens (for_exanpl e bical utam de,

recipiept asmcaﬂeablm of prewidias (dﬁ@lﬂib’yﬁfr siditesihy) Weetompopnd |aspdgscribed
herfnguglgg\glgfeltr,f‘n w 1&"6% d%eﬁ n()[lghaﬁ?é&gﬁ Si(,ea 1%%%9%3%31@@&5 also

fallt Witgg ahé @&lpeaﬁﬁh@tn@\)mtlaﬁ @imé alxse indyl bd Iut;afnSm( therpreparation of

exanpl e as anastrozole, |letrozole, vorazole a §ﬁ8
pheeesvdslbinarcenbly Rlthi t orlde opreBaatien Rit salts apd ppradrugs and

terihde. L i.hit cancer cell

d“ﬁ%@%%i%ﬁbg d(ﬁﬁbfﬂﬁﬂ%@éﬁﬂ%&$g¥nggse i nhi bitors

like narlnastat and inhi bitors of urokinase

plasn1nogen activa receptor, function); (iv) . .

i nhEbi’f8nsswpligd B0 Hored Gy St RIA Y e?&.fmﬁ-xsaﬁml%ﬂ%# ET-
747, ARl OLLCAS! Ak uﬁfmﬁ{) 489 hacfeaﬁe{té’ Mol nﬁ]blkﬁﬁgltfés used rlﬁ%ﬁi‘tlcular a

factor receptor antibodies (for exanple the anti-erb
formntatibo dynthinass mannieb alﬁd-bph(sphatn s} budfered hearsadequaie DHI

anti body cetuxi mab [ C225J) , farnesyl transferase

inhibitors, Minhibitors, tyrosine kinase inhibitors

andAﬁﬁﬁﬂl&?fﬁfOW(ﬁoﬂhb %nﬁﬂo@iﬁ%ﬁs onkiik BhdtRE® is 5@fabBX By RAtavenous

inhibitors of the epidermal growth factor fam |y (for
injestianp| AJECHRAtéo tan by cosied @uk cortialonslyidinesiodicalit pvitkn the

e ST E Bl it TSt ToRt FRETREARCRRbE TR, i i v

__relés@%@)me Hi¥hés3 - WwhldRNe@yihin Gné third of the subjects in a dose-level
s(2-methoxyet | i oxy) a. ui nazol i1 n-4-am ne (erlotinib,

colweammgnca@ dow: lamitip denieis: (BLY3- chl or o-
4-f | uorophenyl ) - 7-(3-nor phol i nopr opoxy) qui nazol i n- 4- am
ine (O 1033)), for exanple inhibitors of the
pl atel et-derived growh factor famly and for exanple
inhibitors of the hepatocyte growh factor famly; (v)
ant i angi ogeni ¢ agents such as those which inhibit the
ef fects of vascul ar endothelial growh factor, (for
exanpl e the anti-vascul ar endothelial cell growh
factor anti body bevaci zumab [ Avastint M, compounds
such as those dlsclosed in Internationa

™ 2 N . " VALSN N ] NN\ VALSN N NN N AN




(CHsSO2N(CH )-) or X is a group Y which is a group
that is capable of conversion into the group Z, with a

W@ oovopouinso of the forrmula 11, 1l wherein A i sPCGEGBR108£50189
froma group (i) to (vii) below, (i) () (i) (iv)(vii)
wherein P1 and P2 are independently selected from
hydrogen and a hydroxy protécting group, or P1
together with P2 forma 1, 3-di hydroxy protecting

gr oEP-74P3nd PLDYes dﬁ@@ﬁm@l’ded ab yehiagaty nedhsehisigr #ituisiration at
P4 and P5 are_independent| selected fron1l%frogen and

the gamg B P #t dilﬁ%r@mngm@? oué’re Bably4 Bly i} gropgrovided as

sepg.r?l{e ilcaﬁae {shﬁilr 9&% E&?td‘f n&{@feﬂ‘r‘ an%nd Renal qggzmstered
are in epen en oxy protecting group; or

sephragdi hrd mdlfferlé’ﬁt flﬁfem athbr ETETHY de BOD pnapt betadngnistered first;

gr oup P4 is hydrogen .or hydr o otecting
hm@ervsx; o laﬁaeofl‘ bledo édlﬁi}ﬂ?%x}&% f@f%%%qwgﬁé-ﬁgép; P8 is
hydrogen or a hydroxy protecting group; P9 is hydrogen
or a hydroxy protecting group; P10 and P1 1 are

i ndByyéeed dmflakipn $iaheecat&3dp fa @rhbyrdy mgenprafedatdy hydr louys, with 1-6

rotecti ro i 1, or P11
o Giosreietn  Mient B8 £ 370 AFd e Ao Faein gredicaments
for YAHPstrA0H at HrRASt ARSI FRustSPhREs 3k cadh mafdifend R
are 1 ndependent|y carboxy protecting groups; in the
presence of a catalytlcally ef fective anmount of a

all adi um.cat t.and in re ce of 2 base;
P ol ]:‘@ Y BYet gﬁfy%r%ﬁf%@@“?a y er odp Ewréheo %re% %’W 4-3 hours,
witk QRS %dsﬂﬁx@fe‘h'&@ et ndimésOfor @wemaba&e @Bﬂer)ﬂﬂ}eﬁp fb 24hours,

a group (i), carrying out in any order the steps
moyelprefarably phovtd, abdy dranapop bt s, ngSI@ﬁdHﬁmqﬂetﬁﬁ%SaWh’@h allow
r i P1:
treq&]vg?tq 36?%?5@%“%68}{?% S‘% ngl%] h\{‘@{%@ 11? g?%ﬁta € espe }&%Ié desirable.
group P2; and (3) reanaI of t he protectlng group RI1;
(c).when Ais a grou , carrying out in any o

er
t helt sl e EtPPfE(C!L%tEda&l? tCPFr@Ctr@éé%‘?t pothesompRaitiols 6@% aspect
2
of Jfeo R B B o R B TP RbaIe e gde of
apphicaticag thd thegpeptigul 3 uarisbs( 8)d tuemmy deingftrdated. pl()lﬁhfﬁfd’awmg like

ageg%gggﬁgéhtt( &%)éa éltegggﬁo\%lpfs e%u%r;a%% Og Ialf b g%% LSIQ?OHCP fion of the
hos 2@%6&19&&%1&“ fbact'icg{%‘ﬁéiltwﬁfes LhE st 6t ﬂ}@%sgz'é%aﬁ"oe taken

en P5is a roxy protecting group, renoval
intd hreopntot exii dogpeey EIBFBXBE:;SSG(CI&)I mighgreas (ofg) u:hlenptrotsemrﬁ rﬁgl ) of

bodJispriaperten | Snte i Boros OF tsrRyRIGnaTD Rnd oM aigsed in

coniflBatIne B Rbadelor MIER aBfhsied t@p fh‘:(/‘i’decﬂié’ oﬁtﬁlﬂﬁﬁﬁlﬂnﬂgl TESPONSE.
group, renoval of the protectlng group PS8; (2)

asynnetrlc hydrati on of the carbon-carbon doubl e bond

o R TS U SR DL B RS o e

usc—:ﬁaﬁ16yé P @y i23-2heahterit BE48 te@m’ahost brefehed) A%h kbout 30
a hydroxy protecting group, renoval of the profectin

mgfwoeNenRoostanelerrey. hllarases of & Tufither! BRI &-Scmamt sried, more
n a gr i) 4.1 n any order
prefe%gblfp% L ﬁanS, ‘glggélwno#éyrl H@ ycﬁ%t?on 0 't he ring
car bon- carbon double bond; and (2) hydronS|s under

b dit i) .

Do e SR E RS oF bR B P b ten, 2545
mg!n%wppmrhr@fadmﬁste@abma@ AR ab@pa; @@J A8 EIL747) also

the group COOR4; when is a roxy protecting

admginitargd meaperuskyf Mhee }pﬁ@r@m,uahgutg:%ng/wm’ BLD} aie aghyamistered
P1 1 is a hydroxy protecting group, renoval of the
protecting group P1 1; and (4) renoval of the
protecting group R4; whereafter, when the product is
obtained in the free acid form optionally formng a
pharmaceutically acceptable salt of the conpound of
fornula I or when the product is obtained as a salt,

g, - T L e T Y T a o 11" a



such as tetrahydrofuran, and at a tenperature in the
range of -20Q0C to +100C, such as about 00C, by anal ogy
WO\RA0h/04d4080 pr ocedure described in J . Og. ChenPCT/GBAB5/050189
58, 2446-2453 which is hereby incorporated herein by
reference. When Ais a group (vi), the asymmetric
hydrati on of the carbon-car®on double bond nmay be
carried out, for exanple, using an appropriate
follale@ gl aboSUIEN mg/nd Kyl748] canelpPLID is pheerpblos@ndgiseiedover an
base, such as LIOH or benzyl al cohol in the presence
infusforatimaeBup &6 hows, lmmreﬁetﬂ olachasys, mmastiprefesebly dioyr-  The
l. adi 0
e BT SRS oy AL BHC P HIE | Dbhl B bout 24
howdescri bed in WO 02/05519 whi ch is hereby incorporated
herein by reference. Wien Ais a group (vii), the
asynmetric reduction of the carbon-carbon doubl e bond
adJ ﬁ? emnniil%trtaﬁ@n gf Qo%%oﬂqy Pl%l‘ﬁ?erdrlhecgcl@k’ﬁn t]feoigglication
usi ng S|n1 ar "conditiohs to th describ
me‘@lbd\tﬂ’ t]fla)fnvteima)msﬂnnmtembns irffokictsi ofPlod anbElcd4bareygiven to the
group of A(ii), iﬁular val ues, of , var.i able r

di cal.s
patSpiSyRiGHY Bes harortn RlORPedln Fourg 235 S slign wWhich the
patl*gﬂﬁrr%c&%ﬁ” ORfi i’;?&ex‘f‘é& Bu3BYn QF RGN Bfcld erw%aﬂ?%f 3 to 4 weeks;

inttions, cltalns or enbodi nents defi néed
muhipleicpdled oare bergiteer es meddedr . Paje delayoandipmdodel redactians and

a.qro i ). wherei.n Pl and t her m.a .
scnalle S abrebisdreorgeg St o P R . peent plepance
of 19-@HEnt1 ) Wherein Pl and P2 are both hydrogen; (3) in
formula I'll, Ais a group (ii) wherein P3 is a hydroxy
protecting group (4) in formula I'll, Ais a group (ii)
wheAetandiRg tosa Ippdicopely gr6feried ¢roboviingnt] Iew¢ryA3 ivgeeks, about 30

TN E IR T e
follgi%\)eg)r g"“&ﬁﬁﬁ'is@ra? n 3PGLER @ﬂ%g%hoﬁquﬂge&e@% Réustdiftime of

he sane or different hydroxy protecting groups
abousddbuas (1 -4C)al kyl groups, for exanple nethyl or
ethyl) (7) in formula Ill, Ais a group (iv) wherein
P8 is a hydroxy protecting group (for exanple,
tripe tﬁkYﬂ%b'dﬁsarKgTP@)meﬂ i Qb SIck Wvith TRS) used in these preferred
tert-but enyl silyl (TBDPS) or
emb@dlmmswtéﬁa @d@yﬂ%ﬁﬁcﬂ {hat (hFB{gwsatl)at@s)ls wigllrtelerpigdawhen both drugs

arela fmm Elg (P%t(%t{ or ne%r ?1 lv\}%aeragﬁutp%gcfslggﬁﬂ p&cﬁén%e'a )Pefi{)gg%ﬂlme.

protecting group (10) in formJIa I, A |s a group (v)

wherein P9 is hydrogen ( 11) n_formla

gr odipe full Josg pHF “H3noKneiald b 1 3 my/eyr aJhara 6@1‘13“’(1%??113‘51 as a single

i [ r t [

sof15UE TR0, VAU AIER BB B LoRBHDSE N rR) i
10 hipgat pervesk twheRAddinnistared @e b ainigtieagenot ect i ng group) .

Starting materials of the fornmula Il may be obtai ned,

and conversion of a group Y into a group Z may be

car 'Th??oiﬂmm ﬁgﬁ ?ﬁrﬁf@ilt@iha fhehisé H?PLBHS@OMBHM]@H with ET-743,

exanpl es or ovvn In enes to 5 bel ow, or by
aIl@mdamgépa]la’reér@m ohETﬂmwo bb tddaamgpmna:taedon tmawhm@nxqublcm

o GO ol . Lol b ML o bRl ighaion

wnﬁlnﬁ'ﬂmdh@&ﬁuﬁé}te@'d%&d 3V\hddrs | edddely §ipoRXAMILP43 dose of 0.7
conpound as set out in Schemes 1 to ,0 bearing the

mggnoup a Phaselidosmesshliaton sihlé}’ of 30png/n’i LD éprembiatign with ET-

4T i SOOI FIRT g SRR Tt TRyt e i

chem cal steps |IIustrated |n Schenmes 1 to 5. In
Schenes 1 to 5 and el sewhere herein, the follow ng
abbrevi ations are used: EtCOH = ethanol; NBS =

N- br omosucci ni mi de; DMF = N, N-di et hyl f or mam de; TEA
triethylam ne; MeCN = acetonitrile; MsCO = nesyl

chI or| de Tsd = tosyl chI or| de OTs = tosyl oxy; THF

o, Y o ™~ A o o o R A



n represents 0, 1 or 2; and mrepresents 1 or 2. In

one aspect of the invention there is provided at | east
Wo@r@oOh®sd cal entity conprising a conpound of MOF/GBR@S5/050189

(I'A) and physiol ogically acceptable derivatives

t hereof, wherein the conmpound of Formula (l1A) is a

compound of Forrmula (1) whi&h is other than a conpound

selected fromList 1: List 1

(3R, 6R)-3-(2, 3-di hydro- 1Hi nden- 2-yl ) - 6- (2- met hyl pr opy

[)-1-[2-(2- pyrldlnyl)eth |']1-2,5- piperazinedi one;

( 3RAGRFdizgly2 ircangithsy dpRect: 1he present invention is directed to a method for

mwlﬁﬂggﬂle tto}tlérgtﬁg dg% gﬁ?mgrig %yﬂrgatrillent of .the 1 &uman body for cancer

rophen erazi ne
conﬁﬁ&rfg%drﬁmﬁﬁerﬁrgdmhyﬁfbarvkl‘lfhbﬁﬂamﬁambﬁmﬁaﬂ RTvds hyjl qnetpyation
54 pyridinyl)ethyl]-2,5- piperazinedi one
Wlt’(l gﬁegﬁ}ate Laposgmg] W@r@ﬂqu‘lhlﬁﬂen 2-yl)-6-(2-methyl pro
pyl)-1-(4-pyridinyl methyl)-2,5- piperazi nedi one;
(3R,6R)-3-(2,3-dihydro-lFLinden-2-y|)-6-(2-nethy|propy
|') - Th-suBmfdry Ghe c8mbination of ET-743 and PLD allows for an effective cancer

t1e;£1iea},ﬁ,r§gnydrOISmw(?t%Zr%Lh}ce% 1?@?%‘[0'){%1{} a lc ﬁ%ort]gx!,llzty n :asée TPirials
usnch'ET‘sﬁ?{ %0 hep VAN ﬂ'fé'éélﬂgﬁ@ éspbhiesOadrdorbabiv! Bidike of

ritluoroneth
clinpal ibdhefiil ﬂonmthyls}wﬁh Eseﬁnmummeua,om ovarian and head and neck
3R 6R) - 3- (2, 3-di hydro- 1Hi nden- 2-yl ) - 1-[ 2- (1- net hyl -
' mi dazol - 2-yl ) et hyl ]-6-(2-
nmet hyl propyl ) - 2, 5- pi per azi nedi one (3R
6R) -3-(2, 3-di hydro- 1H i nden- 2- ?/ 6- (2-met hyl propyl ) -1
[liha( Blaggedlydﬁedycte)iphgﬁgﬂo}(icity ex nblted means that the combinations for

I.ISCHIJ? r%]én aﬁieﬁ f pﬁ reag{vg%% onct%ﬂ F:e ddmi ﬁsﬁarédz o d' tﬂ}/ g'ierm basis.

Fuﬁl‘rehﬁbf&aztﬁé o'ém\bhﬂa@ibﬁé/ lake @m(a%ie for the absence of both mucositis and
net hyl propyl) - 2, 5- pi per azi nedi one;

alop@R. 6R) - 3- ( 2, 3- d| hydr o- 1H i nden- 2-yl ) - 6- ( 2- met hyl pr opy
[)-1-{2-[4- (et hyl sul fonyl ) phenyl ] -
et hyl }-2, 5- pi per azi nedi one;
N- (hﬁfirﬂ plE (13Eimgxf/s;ilgei%re@@isiaﬂIafatﬁﬂyotolbhalﬁuienhélm D- & E2-H3 in
et i 0X0-1-

cor@brp@r%&zWﬁgv/ |3}3 EBHYT PHRERY Mogethen avitigrylsrafabges I trials.  The MTD

of ﬁ?ﬁh&ﬁ@( i&nl%é%tﬁoﬁdmpf grﬂgli}%)giz“lomrb vkl estaBridied BUNY h/RPYn the

couyde) dfetdayhdnt?, 5- pi per azi nedi one;
(3R, 6R)-3-(2, 3-di hydro-1H i nden-2-yl)-6-(2-net hyl propy
I) 1-{[ 4- (4- nor phol i nyI rrethyl)

e Y LAFSRGHLARE methods of treatment, tl f
(SR ey oL s DB SRS mytadh of retmer e ©
thelc))mbop(lc&- 1nﬁhhpfep2ﬂ*dtlbnto!f azoinpesition for treatment of cancer and related

embechingrs, STRoPREoH RyARGemsIes AHEhdsfo s compqsitionp e thesimygntion
fortulé‘é’in alr'ﬁ'élﬁﬁﬂ %f-ﬁlaatﬂuei’ﬂ )methyl]-6-(2-

net hyl propyl ) - 2, 5- pi per azi nedi one;

(3R 6R)-3- (2, 3- d| hydro- 1H i nden-2-yl)-1-[(1-ethyl -1Hp

?’éf‘ﬁ% Bféa%llv) 151‘9%1'?%}' ]Fﬁlg%S%%eﬁ 1y Phfrgaceutical preparations including a
phefrﬁ%e@ﬁbal? b2 epraBleMFHE; Which contain as active ingredient a compound or
H i nden yl)-6-(2- rrethyl ropyl) - [1
compmindy pf the (nvenfipu s (g\fﬁ@tas)ﬂﬁ)g processes for their preparation.
1/-/-pyrazol -4-yl] nmethyl } -2, 5- pi perazi nedi one,
(3R, 6R)-3-(2, 3-di hydro-1 H-i nden-2-yl)-1
-({4-[ (di met hyl am no) net hyl ] phenyl }met hyl )-6-(1 -
et hyl propyl ) - 2, 5- pi perazi nedi one; (3R 6R)-1
-{[3,5-bis(trifluoronethyl)phenyl]nethyl}-3-(2,3-di hyd
ro-1 Hinden-2-yl)-6-(1 -
et hyl propyl ) - 2, 5- pi perazi nedi one;
(3R, 6R)-6-cycl opropyl -3-(2, 3-di hydro-1 Hinden-2-yl)-1
{[2 (rret hyI suI fonyl ) phenyl ]-



ester groups include those which break down readily in
the human body to | eave the parent acid or its salt.
WE2@G0¥@80 of such esters include al kyl and PCT/GB2005/050189
1 (acetyloxy)ethyl esters. As used herein, the term
"al kyl" refers to straight or branched hydrocarbon
chai ns containing the specili ed nunber of carbon
atons. For exanple, C -6al kyl nmeans a straight or
br ariehdsl ladiky | emiﬁlaifn'rth@“ éilustrefastth&, ingedtiomt Ioshibuld, not be
car bon atons %ﬂples of vy as used herein
interpigied g a ligiiiatign SGPWfttB%l IVEMiGHet hyl , et hyl ,
n- propyl, n-butyl, npentyl, n-hexyl, isobutyl,
isopropyl, t-butyl and 1, 1-di net hyl propyl. As used
her"étb providie atmom talckexdescnmionr some of e rgpiagtitativr expressions

givegy h ]a%glljgke?gﬁ %lgig O 1f’ %&%H@‘ig%ﬁ{sﬁébn t Ggﬁggxﬁ'&m f%ﬁldthgtu n?letliler the
tenﬁ bhghghls @ed Q&ﬁl"&h? &r %bk %&y&[@ﬂﬁrycg%@haemgls hedn@Ptefer to
1, and at nobst 6, carbon atons. Exanples of "al koxy"

the asmalsgdem walee,randnt isualeg misant tarefenst thlel appraggmetéon to such given

V&l% gg\)?%‘ erte%%ﬁ%tpﬁgp fgtbrgfi b%fg %h byt glglylg tl&e art, including
equﬂ%[gn@@(ééldoippﬁﬁdﬂlh@éﬁﬁ dudo Hﬁ&e@cpeﬁﬁl@htﬁi aﬂdﬂ@' rh&(s[ﬁement conditions
al kyl ene"” "as a group or a part of a group refers to a
for pyahegaverovalisr anched sat urat ed hydrocarbon |inker group

contai ning the indicated nunber of carbon atons.

Exanpl es of such groups include nethyl ene, ethylene
Exsrdes be Thi lkeenAsnused herein, the term"aralkyl" as a

group or a part of a group refers to an al kyl group as
Throegieun daliangte BieBsEdnt7ad (BT 748) isntiocafeadd naadEiabedtedin.

carbon atons, the al kyl group being substituted with

an aryI group as herein defined. As used herein, the
Examglenl” cycl oal kyl " as a group or a part of a group

refers to a saturated cyclic hydrocarbon group of 3 to

7 cArphese Iatiemmﬁxiagﬂ’llékamf tr:slmchd@:rwnqow:rfmbd;d@he objective of

thiscgj/tg{igpr opij/{ H@E%%EOb tyI ' Cl o {gz%l @q?gy@\éﬂif X()¥."| trfﬁ)ecudm in

com&ﬂ&io%atvhulmy 3031% Rn@ﬁ(ﬁﬁi@us@ére@ epévytzpha Q{d&%ﬂa?foﬁfeétwes

to an - O cycl oal ky ggbqﬁp wherei n Cycl oa is as
wertepedvaluwdts theeshfAs o fthisi mmb:h@thnepﬁdmala@getn ‘evgluate the

hal o,ref.ers o f%ﬁ brom

phegga AT PLTALS R Biepdp EPpiHtday I Jgimom

tolegMEd Id@sacm@qriéia[@d@ t!d@ h@g‘negn@)s@rat Rieh ReszRBLOKd 088l of the
and i ncl udes Eggnyl napht hyl , phenant hrenyl and

subjpatstin aciess ievekenbTtskperanetd desy-beitiog toxdsial (BLT).
substituted by one or nore groups independently
sel ected from hal o, hydroxyl, carboxyl, C| galkyl
WeCddsighal kodyse fiidihd wodlokith a ﬂﬁéck?LD da5et HUB0 afg/ln’ administered
4al koxy, -S(O. n R, heteroary heterocyclyl
intraygRORHY OXer AredipuRdplpyied tnﬁ@edléﬁelﬁ sheRechicaF Wbecggmadoses 04,
g Y p P El
06 0RSE B B4 B 5 /B EHBRIREES shilaPofy (RRE D ours. This
trednge@roatropmiciedvest Bdddyssom N, O and S, the aronatic
group containing one, two or three 5- or 6- nenbered
conjugated or fused rings with at |east one ring
EnthP¥ifd8a %(99 ﬂ&gﬁg iRkr ﬁﬁ (H &@ts?ﬁﬁﬁi%ﬁ}pn'd?ﬁ%ﬁ&ﬁﬁﬁéin exposure
roups nay Subst it ut ed y one or e groups
(dosenkdegpihanl 26 h;g/me)L sahed c:ﬁlﬂmfhlathp and diasteyrdCooperative Oncology

car | ky, alko rlfluoroC|_4aIkyI
Grqupl(gﬁ@f})&’@_rfo f étus SCB%CWF{@ ter oaryl ,

het er ocycl yl, aryl or -NR R4. Exanples of such 5-
menber ed heteroaryl groups include furanyl, thienyl,
pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, imdazolyl,
pyrazol yl, oxadi azolyl, thiadiazolyl, triazolyl or
tetrazolyl and these heterocycles nmay be substituted
as descri bed above. Exanpl es of 6-nenbered heteroaryl
groups include pyridyl, pyrlda2|nyl pyr|n1d|nyl

o o, - -



het erocyclyl ring may be further optionally
substituted by one or nore groups selected from
W@b@bkydogo or -NR3 R4 , (wherein the Cral kyl grRCpGBO05/050189
be further optionally substituted by C ] _gal koxy). In
anot her aspect RO and R both represent CH3, or R9 and
R, together with the interldonnecting N-atomto which
they are attached form a norpholine, piperidine,
pi perazine or pyrrolidine ring. In one aspect of the
dnvept i R_Eepr S4 H,: -~ al ; .
it PR E CWERFRORRBb o7 YA ol i or 2 B0 Bl capeer, 2
witlf Ueidhend aspeearcRoang 1Rvithgehdier cahden 1 heith breast cancer, 1 with
interconnecting atons to which they are attached form
gastgicsranegr, é- Netdhorlylet ynd Y RgTaiirPihsyPFRagt cancers
[.14 tain one or nore heteroatons
}mv?ﬁ éﬂgn edﬁ%gﬁgg1ected fromO S or N, and wherein the
het erocyclyl ring nmay be further optionally

substituted by one or nmpre groups independently
Tabje L e Bagsdine Dypgase (haraffeiics| | carboxyl, C|_6al kyl ,
—C R By Ofr.al Kyl Trifluor oC|_Zal Koxy,
Tlﬁgf&?%é;gmﬁépéé‘%@?%f l?‘?Ioheterﬁﬁycl yl, aryl or -NR3R4 .
Nn one aspect of the invention n represents 2. In one
DPlof the invention m Bépr@3dits 2.1n one aspect
Médidthe i nvention, for conpourt$sd of Formula (A), the
r&iheé eochem stry of the twoichizgdocentres on the
central piperazine-2,5-dione ringis (3R 6R). It is

.to b der.st ood t t present invention covers al
T“%%WH@HZ#?%E%“S ‘%é@@%?ga the_i nvention, including

Nuitabl e, convenient and prefggred groups, descri bed

MemgiShabove. | n one aspect,3.6héal entities useful

Médihdhe present invention may be chosen from at | east

I&agechenical entity of Fornygbaiblg selected fromthe

gréup consisting of:

(3R 6R)-3-(2, 3-di hydro- 1Hi nden- 2-yl ) - 6- (1- et hyl pr opyl
Hisyelogy 2( hydr oxynet hyl ) benzyl |- pi perazi ne- 2, 5- di one;

Nret hyl 30

Haddet 3f ?, 6R) - 3- (2, 3-di hydro- 1Hi nden-2-yl )-6-(1-ethylp

ii%ggl)-z,s-dioxo-l- pi perazi nyj ] met hyl } benzoat e;

,6R) - 3- (2, 3-di hydro-1 Hindgn-2-yl)-6-(1
ﬁ?ﬁpropyl)-l -{[ 3- (et hyl oXy) phenyl ] net hyl } -
NeeX 5. nj per azi nedi one; (3R, 6R)-3- (2, 3-di hydro-1
N$Clden-2-yl )-6-(1 -ethyl propyl)-1
Ol 2- met hyl phenyl ) met hyl ] - 2, 5-2 pi per azi nedi one
HagReb) - 3- (2, 3-di hydro- 1Hi nden- 2-yl ) - 6- (1- et hyl pr opy!|
%#11 4-(nethy|oxy)phenyl]netgxl}-
ok per azi nedi one; (3R 6R)-3-(2, 3-di hydro-1
Gpsititden- 2-y1 ) - 6- (1 -ethyl propyl)-1
SQIQ@- (et hyl oxy) phenyl ] met hyl }1 2, 5- pi per azi nedi one;
@8R 6R) -3- (2, 3-di hydro-1 Hindgn-2-yl)-6-(1
-ethytpropyr -1 -[(3-nmet hyl phenyl )y met hyl [-2,5-
pi per azi nedi one; (3R, 6R)-3-(2, 3-di hydro-1
Nirfe-parichetn 023§ hyd 6 Pérformstihg Sate(y’S) ofi0 (Fully active, able to carry on all

-{[3-(trifl uoromnethyl enyl] - .
presditeH porSOIRrS ST O AT HED). (gilceRkybans demoggapyiedpta of the
patfnisne@Rd2- yl ) - 6- (1 -ethyl propyl)-1 _ _

- (4- net hyl phenyl ) net hyl ] -2, 5- pi per azi nedi one;

(3R 6R)-1-[(3-chl orophenyl ) et hyl ]-3-(2, 3-di hydro-1H-i
Tablg@nPemygiaphiq Batat hyl pr opyl ) - 2, 5- pi per azi nedi one;

(SR 6R)-3-(2, 3-dihydro-1 H 1 ndghai2-yl)-6-(1
3 ethytpropytr=t—ft{4ftuorophenytjmethyt=2,5

“i%eazi nedi one;

(3R 6R)-1-[(2-chl orophenyl ) et hyl ] -3-(2, 3-di hydro-1/-/
-inden-2-yl)-6-(1-ethyl propyl)-2,5- piperazi nedi one;
(3R 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1
-ethyl propyl)-1 -{[3-(4-norpholinyl nmethyl)-
phenyl ] met hyl } - 2, 5- pi per azi nedi one formate;

P N o 1 -




et hyl propyl ) - 2, 5- pi per azi nedi one;
2-{[ (3R, 6R)-3-(2,3-di hydro-1 Hinden-2-yl)-6-(1
WO 210bpsqo8pyl ) - 2, 5- di oxo-1 - pi perazi nyl] - PCT/GB2005/050189
met hyl } - L/ - met hyl benzenesul f onam de;
2-{[ (3R, 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1
-et hyl - propyl ) - 2, 5- di oxo-1 12pi perazinyl ] -
nmet hyl } - L/ >A/ - di net hyl - benzenesul f onani de;
N3R 6R)-3-(2,3-di hydro-1 Hindag~2-yl)-6-(1
Loyl propyl) -1 -{[2-(4-norphpj syl sul fonyl) -
Aggenyl]nethyl} 2, 5- pi perazi ne é%%
@€ (3R 6R)-3-(2, 3-di hydro-1 n-2-yl)-6-(1-ethyl pr
opyl ) - 2, 5-di oxo- 1- pi perazi nyl ] -
Raﬂﬁhﬁ?&}benzene-sulfonanide; (3R, 6R) -3-(2,3-di hydro-1
}H—inden-z-yl)-G-(l -ethyl propyl3p-1 -({2-[(4-net hyl -
?gerazinyl) 3
@ﬁ‘ onyl ] phenyl }-net hyl ) - 2, 5- ﬁ5&%5azinedione;
(SR 6f?)-3-(2
>3- di hydro- 1Hi nden- 2-yl ) -6-(1-ethyl propyl) -2, 5-di oxo-
1-piperazinyl]- nmethyl}-L/-(1
Age imeYbals- 4- pi peri di nyl ) - benzenesul f onani de;
N- {[(3f9 6R) - 3- (2, 3-di hydro-1 Hgi nden-2-yl)-6-(1
CE?E%X#' Ipropyl) 2,5-di oxo-1 -piperazinyl]-
Y- L/ -nmethyl -L/-(1-nmet hyl - 4- pi peri di nyl ) benzenesu
(A)fonanlde
A3HEBR, 6R) - 3- (2, 3- di hydr o- 1H3 ffdén- 2- y1 ) - 6- (1- et hyl pr
opyl ) - 2, 5- di oxo- 1- pi per azi nyl p-(17)
) L/ -[2- (4-nor phol i nyl3ies fnal§ybenzene- sul f onani de
[ (3R, 6f?)-3-(2, 3- dlhydro-g 5+|nden 2-yl)-6-(1
M%‘%z Y
propyl)-2,5-di oxo-1 plﬂf gglnyl]
ﬁyl} L/-[ 2- (dlnethylan1no)e hyP] - benzenesul f onam de
; (3f?,6R)-3-(2,3-di hydro-1 Hinden-2-yl)-1
Base{ip (@68 doye, nl(%pi per azi nyl ) sul f onyl | phenyl } -
Mret hyl ) - 6- (1- et hyl propyl ) - 2, 5- @gper azi nedi one;
dSR6®-342,&diM@r&l Hin -yl)-6-(1
-ethyl propyl )-1 -{[2-({4-[2-( ony)ethyl]-l -

e; (3R 6R)-3-(2,3-dihydro-1 /-/-inden-2-yl)-6-(1
Patieatstwyérp hopyily) pmtrea{t{act 3130 baqg@pqzq‘:chj/+551gn1qrcqh9mptherap1es (median

5), D e} T A o B0 Dol bR S P BTRE 3
-ethyl propyl)-1 -{[2-(4-piperidinylthio)-
Taﬂﬂa@nyﬂrmsamum%y& pi per azi nedi one;

) -1-{[2-(4- piperidinvl in f onyl __
Proyieus,Systesuin iheraps nd®pkr azi nedi one hydr ochl or i de:

N&R, 6R) - 3- (2, 3-di hydr o- 1H i ndén22) yl ) - 6- ( 1- et hyl pr opy!

Yesl-{[2- ({1-[2- (et hyl oxy) - et by (1A 4-

plperldlnyI}sulfonyl)phenyl]nethyl} 2, 5- pi perazi nedi on

Pr vgws(ﬁ-%rggry(,f(»o/)dl hydro-1/-/-i d@n 2-yl)-6-(1-ethyl prop
?)-1-[1(2-{[ 3-(4-norpholinyl)
Yés o} phenyl ) et hyl ] - 2, 5- plperé&(%Bdlone
(3R 6R)-3-(2, 3- dihydro-l Hinden-2-yl)-6-(1

3-(4- hol i nyl -
"R L e

3R 6R)-3-(2
% di hz/dr 0(1H-| nden-2-yl)-1-[138%3. (di net hyl ami no) pro
py|]thio}pheny|)- met hyl ]1-6-(1
- et hyl propyl) -2, 5- pi per azi nedi one;
(3R 6R>- 3- (2>di hydro- 1H i nden- 2-yl )"- (1-et hyl propyl )-1
-({2-[(1-nethyl - 4-piperidinyl)-
t hi o] phenyl } net hyl ) - 2, 5- pi per azi nedi one formate;
(3R, 6R)-3-(2, 3-di hydro-1Hi nden-2-yl)-6-(1-ethyl propyl
)-1-({2-[ (1- net hyl - 4- pi peri di nyl) -
sulfonyl]phenyl}nethyl) 2 5 plpera2|ned|one for mat e;

NN S S\ 7 C A~ T 7 oA




3-{[ (3R, 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1
-et hyl propyl) -2, 5-di oxo-1 -

w@eEensdsnyl | met hyl } - L/ - met hyl benzam de; PCT/GB2005/050189

(3R 6R)-3-(2, 3-di hydro- 1Hi nden- 2-yl ) - 6- (1- et hyl pr opyl

)-1-{[ 3- (4-nor phol i nyl car bonyl ) -

phenyl ] met hyl } - 2, 5- pi per azildedi one;

4-{[ (3R, 6R) - 3- (2, 3-di hydro- 1Hi nden- 2-yl ) - 6- ( 1- et hyl pr
Tabw@ytia)em% & Qliacﬁzx @helmﬂhbﬁr(alz)idﬁﬁallentﬁekbweﬁbﬁ reach ETabi3ddose, the

[ (3R 6R) - di hydro-1H-i nden-2-yl ) -6-(1-ethyl pr

trﬁam@%tﬁl@tlgﬂ@F@)%@-@Sﬁ)ﬂrﬁ%ﬁsﬁh nyl ] - nethyl } benzani de;

4-{[ (3R, 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1

-et hyl propyl ) -2, 5-di oxo-1 - pi perazinyl]-
TabTethykipdsuréns Tydavmena irdetm i MGRYioR-apnd, Bosdilhyesity 1

H.inden-2- \Il\_R (1 et-hyv nrnn\ll\ 1

phenyl | met hQ¥m@ns- pi per d

-{[4-(4-nor pﬁaﬁf%xl car bongﬁ¥7 ?no B O%T;z?m
ne;

4-{[ (3R, 6R) - 3INE2) 3- di hydr o{#3) - i nden- 2- ¥NF3)6- (1- et hyl

Toﬂal PR tirert Dudh@on)-Weglisper azi nyl ] -

Meé’z (3R 6R) - 394 8

@b A i H=di 11:0[ o
Medignhy | frﬁfy[jz Qi rrelt %Ioam n&) thyl ] - 2.0

|}-L/-4 xyet hyi) pgrzgm de; 242 (31.7
§D’)} 924Ew‘3pd?/hyd)rdol)ﬂ4—l4|?den 2- yl)5(@)({ et hyl pr

, 5- dy9x0gd i peraz -60.9
J.L- rL/ . if’a}} -OE/ [2 (ﬁe@%/hill oxy) et hyI ] benzam de;

y Ul

Range- net hyl benZan?de; 4- {[ (3R6R% 3 (2, 3- di Rydfo- 1
Overfall RelativeoDyse Ingersity FeT-ﬁ@pr opyl)-2.5-di oxo-1 -

Mepi (80)azi nyl ] ei(dg) } -/ V- ( 2- (h@/d} bxyet hyl) IAU EOn&St hyl benza
Mediafl€; 1.0
Radodf 2, 6R) - 3- (Rozxti hydr o- 11,8 bdgn- 2-y1 ) - D4 L 0] (4- et hy

Ovl&raiﬂ@!ﬁﬁabi A5HPH] -
Me N0

Me
Ray

= Ny TE &P Y -pi JETR i"Medi one;

- )SJ - di hydro-‘]1 : -|nden 2-Yh)g -(1 et hyl
pyl) -2, 5- - 1- pi per N l] - ' 0
thyl y-1/-{ 4 i rdj enza

mde (3f’> 6R) 1

Table 4b: Enpesure 1y [Iyezgn(ept Treatment

-{[ 2, 4- bi s(hydr oxynet hyl ) pheny lll)ﬂrfattﬂ})ﬁl ;nd%(()sze I?}tglllslgtgl’dr 0

et Nyl propyET743 o- pl Be7£Z1 nedEgnes Total

(3R, 6R) - 34§ g"}md' h{pﬁ

Me

2 H i A n12 yl) 6@(%0)

dr OX \HE

T‘ ic‘;‘-co*

.t_ fiod,
6 o%@ﬁbﬁﬁﬁtg Hény?-:j ?ré]tfh-?g)l } 3 2(121 0% hydro- 1

Meppapnden- Z%IGO- 6- (1-dt yI pr op¥t- el39i nedi one:

Raif@R, 6R) - 1

26 4)- b| 304436y phé’lll 5&ar bon lO)Tﬂ?e(hyl ] met hy

Tota] Nam{iZrdfdivieledr o- 1H i nden-2-yl) -

Mebn (SDet hy 200 @py)l ) - 2,538)per &2 (B=8) one; 6.8 (6.7)
Mefi [(SR 6R) 93}(2 3- dglsydr o- 1Hg.mden- 2-yl ) 4@ ( 1- et hyl pr
ol10]

i . B e
hyI} L/eqﬂsl?_éapglo)s(géi g%roxye,} I() N, L/ oqlriethyl

pqpelr4a2|nylg] 13vethyl -4/ 37
L- -Pphagnedi car boxam de;

5d29§o
il &PIg

Range. penzen
quzafltR@!RtmRDﬂsememw%Ero 1H i nden-2-yl)-6-(1-ethyl pr

Meapy3D} 2, 5-10 6x0)F 1- HiP@lazi nyl.§ {0.1) 0.9 (0.1)
Meginhy! } - L/, /0 bi s[ 2- 0di et hyl &7 no) et hyl ] 0%, L/ | - di net

Ratibd

-1, 3- tue@ze.@edi @ar bopgamni dgy - 0.9 0.7-1.0

Z-{T(3R6R-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1

-et hyl propyl ) -2, 5-di oxo-1 - pi perazinyl]-

met hyl }-L/, L/ -dinmethyl-L/,L/I-bis[2-(methyl oxy)ethyl]
-1, 3- benzenedi car boxarri de; (3R 6R)-1

-({2, 4-bi s[ (4- et hyl -
p|peraZ|nyI)carbonyl]phenyl}nethyl) 3 (2 3 dlhydro 1



adm ni stration by injection or continuous i nfusion.

Fornmul ations for injection may be presented in unit
welo®e/0468m i n anmpoul es, or in nmulti-dose cont aPCEGB2005/050189

with an added preservative. The conpositions may take

such forns as suspensions, solutions, or emulsions in

oily or aqueous vehicles, afd may contain fornul atory

agents such as suspendi ng, stabilising and/or

di spersing agents. Alternatively the active ingredient

may be in powder formfor constitution with a suitable

vehicle, e.g. sterile, pyrogen-free water, before use.

The conpositions according to the invention my

contain between 0.1-99% of the active ingredient,

c onWendt ent-iraathestnl 30 -Ohdf erade dbiret 4 taxditieapavt éserandnimal,

. 3-50% for liquid preparations, Since conmpoynds of
limiipd U5 (AAGHEPORE P8 THSGHAEEY SIEVEe | s RAGed: Paapow the
fre@?g@ggé HRAINkd-ratitbd GreRN /L Y%ab& s BOeKS foRek: t5BRbLE Eg¥cts. The

h preferably provided in substantially pure
advkoe myerftoreportadpl @ydime fast fiB0¥eatment, dasoup te G dapd aftesthe last

nealR okt SBI AR orr o ARk (i P BRIRNGhpommon cltri

are @81 S). |l npure preparations of the conpounds may be
used for preparing the nore pure forns used in the
pharmaceuti cal conpositions; these | ess pure

Talge &p dhadpi Relsted fAdveeseclovgmdsinds shoul d contain _at | east
1% nore suitably mtyaseast 5%sgmal3 pr ef er abfry4f rom 10
to 59% of a conpgund.gfz the j 0t C N2

3
e

To@l nessubjjestedithol yvi nyl pyrrol i done d. Oy Magnesi um
Graledabrag2. Ong Conpr essi on wei ght 200. Ohg The conpound
reléed A i nvention, mQcrocrystalline cellul osg, |actose
and cross-1inked polyvinyl pyrrolidone are sieved
L.throaqp.a 500 m cron sieve and Rl ended in sui tabl e
VT 28 .lHﬂ@’nagnesiu stearate i S sieved through a 250
SYS¥™ron sieve and bl ended with the active blend. The
SGBT drrreased conpr essed ¥ nto tabl et8 using suit@ble
SGPUriakessedb) Conmpound of the invéntion 50. On§g Lact ose
120. Org Pregel atinised Starch 20. Ong Cross-1i nked
Of onvinyIpyrroIidon; d. Ony Nhgn?siun18tear e 2.0ny
essi on wei ght 200. Org The conpound of the
PﬂFﬁS@%PﬁBnh | act ose and pregel atinised starch are
Erythredirsethesyet her and granul at ed®wi th wat er.%The wet
Allem@gsRéstidni ed and mill | ed. The nfignesi um st eér ate and
Na@de®SsS- | i nked pol yvi myl pyrrol i dope are screemed through
~g~250 M cron sieve and biended w th the granure. T

€ g ure. The
resultant blend is conpressed using suitable tablet
u S. I a npound of the invention 50.0
Ta L g X&Fal‘o‘ic’) St earate—2 Onmp—Fibl—wei gh[rg

[
. Hes-UH-Stearate—2-0rg—Fi
200. Ong The conﬂ%ﬁﬁ@.pfﬁﬂﬂé3inv@ﬁ?ﬂ%q and
pregel ati ni sed O0st mghir aleng/arebAene/tir ouglcal500
m cron mesh si evgy=3l enged HogetRer) and | @psjpgat ed

H0 ] A R 3
T"'&"g Bg'gs)“ ' end is filled into hard gel atine
|

D SeVVb
Gra drueof 2 suitable size. b) anpound of _the
relatgd A i on 50. Ony %act ose éh . Oy onvinyIﬂyrroIidone
d. OrgCross- | i nked pol yvi nyl pyrrol i done 8. 0ng Magnesi um
Livel aad #iBagd- Ong Fild wei ght 200. Ong The conpsund of the
Syde@yention and | actose are bl ended together and

d with assolutiop of polyvinyl pyrrglidone.
Sy AT S IR ) ragnesi um
stearate and cross-1inked polyvinyl pyrrolidone are
screened through a 250 m cron sieve and bl ended with
the granules. The resultant blend is filled into hard
gel ati ne capsul es of a suitable size. Injection
Formul ati on 9% v Conpound of the invention 0.10 Water

-y e e~ a A PNISN NN O~ 1t I T Y




for exanple, J is a chloro, benzyloxy or TBDMSO
substituent or is absent. Wien P is an al koxycar bonyl
W@ e@a46080 g. terf-butoxycarbonyl), deprotecti oPCTEB2098/050189
carried out using a suitable acid, for exanple TFA or
HCl in a suitable solvent such as 1, 4-di oxan or
nmet hanol, or in the presend® of acetyl chloride in
net hanol . When P is a Cbz group, deprotection nmay be
SGOanireskedut by hydrogenation in the presenck of a
suitable catalyst, for exanple Pd/C in a suitable
sol vent such as a%etl c acjd or ey hanol . Step (c) A
l%e sation reaction of conpounds”of Forrmula (VII) to
Pahﬁ%@ 4@ conpounds of Fornula (1) or Formula (A).
Erylyedysssbesth may b carried out infthe presehce of a
AllsgictRdzkcgomci d suclkh as gl a2ial acefic acid, Zn a
Naiith t abl e solvent guch as g¢hlorofogm Alternatively,

LDsuitg etb ée, lguctll) asl,l sodlrum bi cgr boir?atte or }; ufg cyele
m xture of sodi um bi carbonate and tri et hyl am ne.
Al ternatively, cyclisation may be carried out in the

In adbSiencEaldés @cind cbrshbasthe dmgaehtidisehibes slvkmertvents teparted.
be apparent to the person skilled in the art that the
ci s-di astereoi soner, i.e. the conpound of Formula (1)

Tablk 65‘?)’1{5& Feldted 'Seﬁﬁi{s Bﬂv@ﬁ@@fv@ﬁﬁd fromthe trans by
Urast el €Ul SOTTET I"SOITEeET S 1 I Il DL.I J.)
conventional puri Frzﬁggont echﬁ?zégyw for e@?i by
chr omat ogr aphy. Of f8/Mat i vel §0 M@ ni xt )& Btg/%l s- and
transdi ast er eoi sof¥F3) may be {Nbpected to MNfdeti onal

Totg[gygulbjgceg‘gﬁﬁver&@n(s) for exanple thosegpdepicted
SAEN t he reaction Schenes 3 to 12 herei nbel ow, and

Nasha teg. by conventi onal techn' ques thereafter
;'1111- ':‘- ar n - ..-
gr oup (e terf butox carbonyl) the deprotectlon

Talde 6p Iy dlated Serioys P in a

one- ste reactl (HW&S she®nds n Scﬁm 2 |nTt>ﬂae
presence of a guwihakler aqhgm®f Q3 gyAP! € 300 N a
e batie & siure of 14

sui tabl e sol vent,  hor exa e a ‘ng.. ure o di oxan

TO*F‘bﬂPﬂﬁ“&Jf(Cﬂ&J‘)’lth\heIOel n Rl Fepr esentos - CONR 3I324 , may be
SABr epared from conpounds of Fornula (la) or Formula
Nadgy/Voshiengi n Rl i0epresents - CH20H, accordilng to

react1 on schene 3. Conpounds (Ta) or (Aa) nay be

oxi dised at the RL position to the carboxylic acid

group -CO2H. This can be carried out for exanple in a

t woOstt ep 18r abgsts tiyat r@mntimgdcnemmﬁmdsnkyf olkosmhjba {etrajnated

or ) w.th 4- e (NWO with
treaf%?’%%%?)?‘iu&ﬁﬁ]ﬂw %é‘? ?tt?lﬁ&?&f% #?Piﬂg ‘in a suitable
sol vent such as dichl oronet hane, followed by oxidation
of the resulting al dehyde using a suitable oxidising
Taldg&nt SulgjeciDiapos tiok/IRensdns dtor tTgeatmend keriminatigre
carboxylic acid. Eftre3zcar boxyEirgdaci d nmay BTtv@R be

reacted with a §L4|I{.l 2e am@gn;%@zm f(§)|75ﬁg§§arp{pl e in

the presence of C Ejpl ing a such as

tetrafluoroboraté(zﬁﬂthe preb@dR of a skid
Ongejug (G¥cley)i et hyl anine, in a solvent e.g.

di chl oronet hane, t@ formthe conpounds of Bornula (IDb)
Temmtinktadnul a (Ab). Schenme 3 g reagent (la) or (Aa)

or rmul a ; erein RlL

Deathpr esents the group - CONR R wherein either one of R3
or R4 represents a group which contains an NHmoi ety,
for exanple a nitrogen-containing heterocyclyl group,
e.g. piperidine, my be prepared according to reaction
Scherme 4 (piperidine shown by way of exanple) by
deprotecting the corresponding N-protected conpound of
Fornula (Ic) or (Ac) mhereln P |s a SU|tabIe nitrogen

. - I




Silica colum chromat ography refers to purification
carried out using prepackaged silica nornmal phase
W@ Redio8op(r)) cartridges sold by Isco or SPE (BOI/G#$2005/050189
phase extraction) cartridges sold by International
Sorbent Technol ogy Ltd. Am nopropyl SPE and SCXSPE
refer to the am nopropyl ant flash SCX-2 cartridges
sold by International Sorbent Technology Ltd. Gl son
pubiid-Relat@n refers to purification carried out by
hi gik (RefdteMance |ipqui d chromapography on @ Xterra(r)
Pr Hdr%ﬁf'e? S mmcolum (30 mm x 100 mmi.d.)eluting
vv|§ 1% TFA in wat er and 0.1% TFA in acetzonltrlle
Pen gradi ent "elution at a flow rate of 25
m/’rﬁg @ Mass directed autoprep refers to methods
wheet{chaies eri al was purified by high ped orpmance
liquid chromat ography on a HPLCABZ+ 5mm col um
Takle 7k $OBject DikphsiviohRddsdid FEePidati el @imiantlo®5% MeCN,

S% wat er (0. 5%pHowH) u}gTJM Si ng @radl ent elyfpon at a
flow rate of riute Glsan -fLraction
col | ector Wasﬁgirrf1 br edfgkfhg Vg ]g ’?or m %éé{))

Hydr ophobic frit® refer6(®)filtB3afldon tubeslZol d by
OngwingrtEicledr eparati ve | ayer chromatography refers to

the use of TLC phates solgl by Merck coated ygth silica
TediBinaGd F254. Internediate 1

Dewﬂhgor ously sti rrgd sol ut iEon of | . !

% th| o) phenyl ] met hananmi ne (5g) in

ane 250n1) alt 50C wag, added t he

xybe zoic acid (22.7g) porti onwilse. The
re%’E@POHFF was stirred at OOC for 30 minutes then at
2A0icedser 18 hours8. The reaction wad | oaded bh to 3 x
2@yoBEésioBPE cartri dges, washed wi th nethanol and

elgmﬁgctlm,(g&é ammnl a/ rret h;)a\nol Cor@cent ration of t he

y A .
LCI\/B (A) R = 0.38 mnutes m z [I\/H—I]+ = 186 1H NMVR
4AVE tpath'% ]ﬂ?rgg ivyth(@ft t2¢17s|)166 gag’g@ga ggd g]p_ﬁ eacil C%@"(Dg?iﬁ gnd head
andznézlﬁl &ahB&' udes ﬁ@ﬁﬁrl)e%pon's@tﬁfd}ﬁgh QM?) gddltlonal patients (five with
A4-T(Trifl uoromet hyl’) sul fonyl ] phenyl } net hanam ne.” To
sardbnﬁeg tanil fdng ovachreritviioid dirhom ypahtreatr o filaddet, ehepd Bind Bgyk,i thyroid,

bregie g, TCLC DRV A o P S AT Ao AT AP (Tabl

ga WASptirred for 1 hour before warming to reflux for 18
hours, cooled to OQC then quenched w th net hanol
(5nL). The m xture was heated to 700C, and then cool ed
Talladat RestOdveyathReppos¢ed i n vacuo. The resul ting
Bedi €SI due vvasEpPy@sol ved mgmhjpanol and ppssgd through a

CX- SPE, cartfi dge. e_captridge wa haed with
Reﬁ’egﬁﬁ(gnol an n{g(ﬁné pr oducag We el uted "W tng/%
_aanaLmﬂtﬁiL_Bemm__of_sm_ienL_Ln@aﬂm_aLLor ded

t RB am ne la%areomyel | ow oil ¢ 1.4g, 89% . LEMS (A R =
1.66 mnutes; mz [I\/H—I]IFSaIcgﬁll@ 1H NWVR (CDCI 3) d 7.98

oH), YPemreaic 2H) qq? , ?%94 ate 3
?9 (thﬁhmyﬁmdﬂﬁmnth R%Hzphenyline }am ne
h\/r‘lrnr‘hl oride. _To. a c dr‘?ﬁ

2 (et hoxy) - 4- (nethylthlo)ben20|c acid (4.Qg) in

di ethyl ether (10r1) at OO0C was added a sol ution of
[ithium alum niumhydride in ethyl ether ( 1.0M
301L), The m xture was stirred at 200C for 3 days and
gquenched with water ( 1 .2nmL), aqueous NaCH (15%
1.2m) and water (3.4nL). Sodium sulfate (anhydrous,
29) was added and the mxture stirred for 5 m nutes
wher eupon the solid was renoved by filtration, washed
with ether and the filtrate reduced in vacuo. A
portlon of the re3|due (O 929) was. dlssolved |n

Y A P~ 1 Y




in dry DCM (10nL) under nitrogen and the solution was
treated with nmCPBA (3.35g). The resulting m xture was
W@ iosoedsover ni ght. DCM (100nL) was added, f ol POMEH209§/050189
wat er (20rL) The aqueous phase was saturated with
sodi um sul phite and sodi um carbonate; the m xture was
then stirred for 30 ninutesl’and the phases were
separated. The aqueous phase was washed with DCM (x3)
Takla @bt BestdP¢panll Reppernse was washed with saturated
Besgdueous sooﬁm car bonateﬁaﬁh; or gani ¢ exfracts Were
Resc%Hceentrat under redu e ressure to |ve the title
E8Hound a?s 8i | (47%c h? 772 (d,
1H) . 7.56- 7(I\Jf93)(m 2H) . QN?]@)(broad s, ﬂrlrr 3.05 (s,
3H) 2.83 (broad s, 2H), 2.35 (brob#asillaffterous AC

prermedi ate gl1 2- {[ﬂsﬁr%ﬁhﬁ‘tpﬁtW) 3-( S&tomh
L/ di met hyl et hananmi ne A sol ution” of
4-{[ 2- (di et hyl ani no) et hyl ] oxy} - 2- (meEHgf &NFShy1 ) benz
onitrile (Int. 10) (O. é?fcf”ﬁagl acial acetic acid
é]gm_) was hydrogenat ed loBmast10% pal | atlQyarian char coal

4g) at 1 atnosphere qfGdue ogen for] Sa'bouas. After
pur g| ng the system W|th lng(ti@gen the cat al yst was

with a srmll vol une of DCM The conbi ned flltrates

were concentrated under reduced pressure to give the

cr Uﬁ?e EBMﬁﬁtan@SadﬁnBﬁ@trétM Qf |PL1§ higsVast B0v3sSah Vigthabi on the

2M hydrochloric acid and the solution was concentr at ed
phagmatekinetids () pff tealeatedin. Basml ati p@bhnmlphamtamkmane andlysis,

nmei hangol an olyenpe and.thjs sol ution
the JEIRERAT FabRrdinGds Oy uaaan clredle AhbTey. dfe /2 gt lfe) and
VssduppeeléR Goleid srdi@fivhdi dtisteh@y &Qﬁp%ﬂﬁhhﬁ McSran@Sobserved when
converted to the free base using a 10g am nopropyl SPE
trabgelediniis gver plpne dhigiprirel wentielrista) (Figure 1, Table 9).
Pr oduct - cont ai ni ngfracti ons were conbi ned and
evapor ated under reduced pressure to give the title
Tak10 9PMbAd NéhconyRirtiBu8l PhAr3eeokinkitic Wira etk 8) Teabectedin
(M ZH), T?%s 4706 (t, ZHy, 3778 (S, ZH),
2.94 ([‘,&),se?)l") 2.67 €t, 2HAU@, 22 (@1 6H) Msat er né‘"dmate
12 1(k3m*8- Pym di nyte)pinegt iy hamanine (Bnrf xt ur(@) of
pLﬁ_v,loronBByrldl e (0. 1g.m 1. %mm ) 5 1425
mg/@¢ (am nomet hyl ) phenyl | bor 6Ri ¢ aci 03 (568ngy . 2mm| )
i e tetnaki s(tyi phenyl phosphi ne) patd adi un(t(z) (3955;;,
inf&ida33mmol ) i n aqueous sodi um carbonate (1M 4m ) and
+drmet hoxyet hane (8m) was heated at reflux for 3 hours
722%d t hen cool ed. The mixture was treated with 50m of
noat er and extracted with 3x30m of dichl oronet hane.
infikil® combi ned aor gani c7phase swas drif#gd ovemgpagnesium
sSulfate, filTtered and evaporated to reveal a yelTow
oil. The product was purified by chromatography using
a 59 bond elute SPE cartridge and eluting with a
Fromi tigirseadef weli ainchdenbithareM D hinpibeatidinaguedumg/m’ when is

anmoni a, (200:8:1) to e 599 of the title
adnppsisHidng ambingiopith 3&3 ?ﬁm ué lﬁﬁnbefs lemppstrgipd that this

con{b‘f'lQaQtM'Zm »&?qtﬁérat‘éd 3&»/1%?1 [gtﬁh d;@l ar? aﬁﬂmgrsb?%ﬁeéi(lﬂl fu?l"@fr near full)

thelapGS&CSdms (fiory pﬁblpngtﬂi 8}4;18d986f (tme. 1 Hpe rba:m”mnmahbldad@elaf this

ol BRI il RRERH E gl Ty sol vt o

anhydrous tertahydrofuran (17 m) at - 300C was added
i sopropyl magnesi um chl oride (2Min tetrahydrofuran, 15
m, 30 nmmol) and the reaction stirred for 3 hours.

D net hyl formami de (5.79 ml, 75 mml) was then added
and the reaction allowed to warmto roomtenperature
and stirred for 1 hour. The reaction was then cool ed
to - 100C and hydrochloric acid (2M 37 m ) added and
the reaction stirred for 20 m nutes. The reaction was
then reduced to ~ 1/3 orlglnal volune and partitioned

o, .



t he conbi ned organi cs reduced in vacuo. The residue
was di ssol ved in nethanol and purified by
W@rioaopioepyl - SPE, el uting the product in nethaPol/GB2005/050189
Evaporation in vacuo gave the title conpound (690ng,
98% . LCVMB (A) Rt 37mnutes mz [ MtH + = 638 1H
NNR (CDCI3) d 7.98 (d 1H), 187 57 (t, 1H), 7.46 (t,
, 7.28 %d 1H, 7.2 (m 4H), 6.5 (br d, 1H), 5.32
In e(ddmonkgt hag begn s(l@wnlthpt the ph&m(dookingtic@idf trabbectidin (veye Mdytly not

2.98 (m 1H), 2.75

‘mﬂaﬁﬁ%d?‘i’? %Pfjm“‘?”éég‘%ﬂ’n‘s‘i?%mlm])i 60-1.80 (m 6H). 1.53

(s, 9H, 1.40 (m 1H), 1.03 (t, 3H), 0.95 (t,

3H).Internedi ate 23 4-(Pyrazin-2-yl)am nobenzyl am ne A

m xture of 4-bronobenzonitrile (3.76g, 20.8muol),

am nopyrazi ne (2.4g, 25.3mmuol), xantphos (0. 26g,

0.45mmol ), Pd2(dba)3 (0.25g, 0.43mol) and caesi um

carbonate (9.25g, 28.4muol) in dioxane (50m ) was

heated at reflux under nitrogen for 24 hours. The

m xture was cooled, diluted wwth THF, filtered,

concentrated in vacuo then chromat ographed (silica,

et hyl acetate/petroleumether 1:3) to give crude

4- (pyrazin-2- yl)am nobenzonitrile (2.64g). Wt hout

further purification, this material (2.38g) was

hydr ogenated i n net hanolic ammonia (120m ) over Raney

ni ckel (0.36g) at 50 psi for 3 hours. The catal yst was

filtered off and the solution evaporated to obtain

4- (pyrazi n-2- yl)am nobenzylamne (2.4g9). LCVMS (O Rt

= 0.64 mnutes; mz [M- NH] = 184 1H NWR (CDCI 3) d

8.21 (d, 1H), 8.10 (m 1H), 7.96 (d, 1H), 7.38 (d,

2H), 7.30 (d, 2H), 6.65 (br s, 1H), 3.85 (s, 2H)

I nternmedi ates 24-25 were prepared by net hods anal ogous

to that described for Internmediate 23 Internedi ate 26

4- (5-Met hyl -1, 4, 5-t hi adi azol - 2-yl ) am nobenzyl am ne

5- Met hyl ~1, 3, 4-t hi adi azol -2-amne (19 g, 165 mmol) and

potassiumte/t-butoxide (24 g, 206 mmpol ) was di ssol ved

in DMSO (100 m ) and stirred at roomtenperature for

1 hour. A solution of 4-fluorobenzonitrile (10.8 g,

88.5 mmol) in DMSO (30 ml _) was added dropw se over 15

m nutes. The reaction was heated to 50 0OC and stirred

for 30 minutes. The reaction mxture was poured into

water (1000 ml ) and a precipitate formed. The

solution was adjusted to pH =5 with 2N HC (100 nL)

and then filtered. The precipitate was washed with

wat er and petrol eum ether. The solid was dissolved in

MeOH andpurified by flash chromatography on silica ge

to give 10.2 g of 4-[(5-nethyl-1 ,3,4-

t hi adi azol - 2-yl )am no] benzonitrile. This material (2.2

g, 10.2 mml) was hydrogenated i n nethanolic amonia

(125 nmL) over Raney nickel (0.40 g, 6.8 nmol) at 50

psi for 3 hours at roomtenperature. The catal yst was

filtered off and the filtrate evaporated to obtain 1.9

g of

N-[ 4- (am nonet hyl ) phenyl ] -5-net hyl - 1, 3, 4-t hi adi azol - 2-

amine. 1H NWR (CD3OD) d 7.58 (d, 2H), 7.37 (d, 2H),

3.94 (s, 2H), 2.59 (s, 3H HPLC (C) Rt = 0.80 m nutes;

mz [MH + = 221 Internedi ate 27 was prepared by

nmet hods anal ogous to that described for Internediate

23 exce t sodi um carbonate was used as the base.

I nternmedi ates 28 and 29 4-(2H1

,2,3-Triazol -2-yl)benzonitrile and 4-(1 H1

,2,3-triazoM -yl )benzonitrile To a solution of

4- br onobenzonitrile (10g, 54.9 mmol) in dry DVF (20m )

was added successively 1H 1 ,2,3-triazole (3.81q,

54. 9ol ), copper(l) iodide (0.5g, 2.6nmol),

(1S, 2S) - N, Mdi net hyl -1, 2- cycl ohexanedi am ne (1nm,

6 25nnDI) and potaSS|un1carbonate (169, 116nnn|) The

N 1 I o A A NN PN 1 .



0.93 (t, 3H). Internediate 45 was prepared by a nethod
anal ogous to Exanple 1, using ({2-[(1, 1~
walewenkopBet hyl ) t hi o] phenyl } met hyl ) anmi ne and  PCT/GB2005/050189
2- et hyl propi onal dehyde. Internedi ate 46 was prepared
fromlnternmedi ate 45 by a nethod anal ogous to
I ntermedi ate 191 nternedi at d%7 was prepared from
Intermedi ate 46 by a nmethod anal ogous to Internediate
CLAPMSI nternmedi ate 48 4-{[(3/7?,6R)-3-(2,3-D hydro-1
Winden-2-yl)-6-(1 -ethylpropyl) 2, 5-di oxo-1
- pi perazinyl]- methyl}-1, benzenedlcarbaldehyde
1. (3fA,B8&hed of treating the human body for cancer comprising administering an

effec%Lff_l_tbe{Bl S hyd{ts?u:énerflhyi’g@?a?eé’ lﬂ119c?s%rr§éi }ﬁn?fn ((gf t:)hed hrm{g't:?clme

Doﬁrtimki@t(epub); 21 BoriRbingtiizwiie dh effectiveiaarppeatid ApuldEET-743.
ng, 1.1 mmol) was dissolved in dry dichl oromethane (5

nt) Dess-Martin Periodinane (1.38 g, 3.3 nmol) was
im0 oG e BUATS Vo P8 BB ahunts of
ETdMB e@ll IBLIY afe &lnidistdrédahpat bf de gale medhuairnetﬁl artaregrovided as
with O- 75@6eth | acetate in _hexanes to g é%
separale pgReBRgnIS L O(rz dminiptrafigp @t ha samg dmeonat fifferenf tmagy | o
opyl ) -2, 5-di oxo-1- piperazinyl]nethyl}-1
, 3-benzenedi car bal dehyde (485 ng, 1009 as a white
3, SO| Th’e mefBB AcB)rdRe o cﬂaxﬁtZl i platre 2, whereiy Mideffectivpdierapputic
12
amayys SEPLG PndathD a7 Bipv{Uad apiagharge ZRecicoptni foF gehistration
H, 4.98 (d, 1FD 4.1 1-4.19 (m 1H), 4.05
at d?ﬁdi%ﬂﬁ?m% 18 (m 3H). 2.96-3.02 (m 1H), 2.82-2.88

(n1 1H), 1.50-1 .70 (n1 4H), 1.36-.141 (m 1H), 0.93
dla tereo

4. 1 Xil“ge}_%teg}cd acctgrding to ciatm § fietein sa1d élf?ecp v 1erapeug§ réhl%unt of

PLB %[’:l&l%ﬁn@é)%d $riof i3t dﬂ)ﬁﬁﬁt@t’réﬂﬂﬂ srdant efathive Ghefdpeutic amount of
yl propy -2, 5-di oxo- 1- pi perazi nyl ] met hyl } benzoi c
ETé@Bd and {[(3/7 6R)-3-(2, 3- dihydro-1
H i nden-2-yl)-6-(1 -ethyl propyl)-2, 5-di oxo-1
- pi perazi nyl ] net hyl } benzoi ¢ aci dTo a sol uti on of
5. 1, 13"14&: Rdthod %I:ébﬂhn? tﬁaiﬁyn@ﬁ@bh)ﬂlétb@niz qate Wherd9 @id effective
3.8 1 mmol) in trifluoroethanol % was added
thegapeutis/arnerrahed PO and Edt7433rg 1d1ﬁ1%tt9re RY IEAVERQU igjection.
roomtenperature for 30 m nutes.
(2R) - 2, 3-di hydro- 1Hi nden- 2-yl ({[ (1, 1-di et hyl et hyl ) -
6. OXyTrGamxanyd hessrdia) eb hidini §, ahédin( fhelinfusfg)n A8 1formotrjvenous

was added. The reaction_m xture was. gent ted to
injeftiends vg tp tfeh‘i’lﬁéizfﬁf;/tal‘éle{fé‘?tﬁ’é ‘thﬁaapelrtlcsw?wt{ ﬁgﬁﬁaaéw to 24
t rophenylisonitrile
hm{8§§§5§f3§£§%9ﬁW§&f was a dg§5?$ﬁg reacti on was

stirred at roomtenperature overnight (22 hours) and
then cooled in an ice / ,water, bath

7. (1. ghgimethod g%cqqqlfﬁg)tov%@ma ,dgfaergpbm glzu%%?ihl Ofor intravenous
1n35@tf3Ht1§3-2 HOGs L HAEHMRR th&IPMAE Atfhnt BEPLEAGId Mbut 3 hours

stirre roomtenperature over the weekend. The

forrse@adffeotivanthsrapeniceamawnt eEGVd8r reduced pressure to
give a brown solid. Methylene chloride (20 nL) and a
sat urat ed aqueous sodi um bi carbonate solution (20 nli)

8. Wer §1,2d6800d Qcddi@ing 't ARy &l SUElapid StiaeT) whérerie ifidEions are
30 mnutes. The phases were separated and t he aqueous

cmuhésetﬁxmnmmne60£at*ﬁﬁmdwm (3x). The conbi ned organic
phase was washed with brine, dried (MgSO4) and
concentrat ed under reduced pressure to give 1.0 g of a
sticky brown solid. Chloroform (20 nL) was added to
the residue and the resulting solution was treated
with glacial acetic acid (0.6 nL) and stirred at room
tenperature overnight (16 hours). The reaction was
concentrated to give a brow oil. Ethyl acetate was
added to the reS|due and then extracted mnth a

T Y, | o 1NN o Y o



Preclinical acute toxicity studies conducted in mce,
rats, dogs and nonkeys consistently denonstrated |iver

W@ 2006044090 as an i nmportant side effect of ET-74BCT/&82005/050189
evi denced by an increase in plasma | evels of
l'iver-specific enzynmes and pat hol ogi cal mani festations
of cholangitis. Recently t€ nature and extent of the
hepat obi | i ary changes exerted by ET-743 in the fenal e

9. I atThel MEthsQ6dREinYIb GHy bie BDHe Hoadapt ¢1a|nﬁ; tnbagidan tffective
hepat ot oxi ¢ potential of ET-743, has bee

ther@ncamacammnt eng? ip ﬁ@pﬁpﬁ@n@6|nbg>¢osaele@é"ﬂlpdﬁ SRire/5 cfoplgwed by

ohi e I t

an érji‘]fgg}i'gea?)reg §8§%a$M % gge n ?%19(%&%&% é:{o}.{ag%g)g&WI 3 mg/m .

Cancer Research, 62: 4256 Fbpatobiliary damage and

es j,n.he i C .gene pr.essi on .capsed t he. -

oo thod P ot o Rl e SR e Pérefiic amount of

PL]_f) eBliRididtred W ARBELTBF 80-40N BEMEASVER AL Whlstdnhiig o ASE hours
dexanet hasone has béen shown fo abrogate

follEFed b3 -satelde fHactinle iespanestio ximsiupt of KTt Hidsadsministaredrisye dosage of
edln its.anti ivity, see Donald S.
ab"V\i 3 i FRE S tnlsloh BRCOLAHIRI S BEMSL00Y: 006

"Conpl et e protectlon by hi gh-dose dexamet hasone
agai nst the hepatotoxicity of the novel antitunor drug
11. ect Bienagibpdiepcordiag eeﬂamé§§ vhereesapheffectiyg thgrangptic amount of
PL]§61§§n1lnlst %8 G4 ' od?)é?% 8’1‘(35%?0‘6?‘35% e REE %%%Htt 0 about 1
conpant e reduc lfon 1n epatlc eve
ho@ﬁ“ollﬂiveﬁ@ saﬁ@@ﬁf@iﬁv& eherapenyit moeuhng ET-¢andaitiapatinca dosage
clearance of ET-743, perhaps.via jnduced netabolic
of abaylyhb &g/ OY%@‘ﬁ%@ﬁlﬁﬁlt@i‘ﬁ ‘Ef)ﬁb%’i thPWexanet hasoneexert s
its beneficial effect, ie via an increase in the rate
of metabolic detoxification of ET-743. Doxorubicin is
12.a cPhotmxdifETaMhinaby prdpamtiantf binwdicamesofcatee dffectove treatment

t rept omyc eucetiijs va us
of Mot Hodu<Br anirar N SORYERBTL Ry, Ssding ET7AS with o
BB DbRorlGitRY (FRODUR WO 02
P{}:gg6135 ﬁ%ﬁ%&ﬁf égaﬁge%ggwfgoz and incorgerateg her ei n
by specific reference, for conpositions and uses of

1 bt B AR o RSB e o
the HOMHRH BBLY B cBficeEDy (4BbiMatibh BRY:H @i ies PODUGSh 43,

particular, synergistic effects were shown in vitro
agalnst human sarcona tunours. Conpositions and uses
T-743 wi t.h the 7 - -
Or Bl el By O BN 17, PRee il s or e
angm§)@ey@&g@ﬁcof the toxicity of conbinations. Further
gui dance on the dosage, schedules and administration
of ET-743 alone or in conbination is given in WO 00

5S4k AR S P A TSRO e o

the 8iht HeddjcamEne o id }srosidedi hs a sepede hedpnomentfor hdmitigration at the
theraples that allow. an effective treatnent of

sametifa Psa differeid eIt numans, with ET-743 while
reducing or elimnating its toxic side effects and
m nimzing further adverse effects. DRAWNG OF THE

16.1 I\NH}EFhﬁ\hdébginn@tolanhoﬂ\slahmelmms PWh&'n'm B petentirias isorancer

T-743 &glso referred, to as Tr % |nlthro%ghout

se ftCFFéi R Pt diS§UesarcqmEy AYATAR GRFEr £ "“3 FEPICTHE S art of
the infusion, where Figure 1A relates to results
obt ai ned fron1the present study and Figure IB rel ates
to results presented in Van Kestern et al. ("Cinica
Phar macol ogy of the novel marine-derived anticancer
agent Ecteinascidm 743 adm nistered as a 1- and 3-
hour infusion in a phase | study; Anticancer Drugs;
13(4); 381-393; 2002" ).SUMVARY OF THE | NVENTI ON Thi s
invention relates to conbination products, conbination
dr ug treatnents and nethods for treatlng patlents

T 1




In summary, this invention therefore provides nethods
of treatnent, the use of the conpounds in the

WPe@pai@sd on of a conposition for treatnent of PCEHGBR005/050189
and rel ated enbodi nents. The present invention also
extends to the conpositions of the invention for use
in a nethod of treatnment. Tle present invention also
rel ates to pharmaceutical preparations including a

17. phas magputiticadrythaceamicabbe thediunay hodwhbe barcer tcaimprisiag ET-
active ingredient a compound or conpounds qf the ..

743 anddtl P owhichds gEegtivasvitlh eedyrgh wsialy 1pspmpaasqn with the toxicity

Al i 1ol i :yrther illustrates

d”?éggﬁﬁgéﬁ??gﬁﬂﬁ?%ggtgﬁ$%@ﬁ§?%gghﬁﬁﬁgébreted as a
limtation of the scope of the invention. To provide a
nore conci se description, sone of the quantitative
expressions given herein are not qualified with the

18.1 €T My @R kit -fod édxhﬁ'sﬁfﬁ?ﬁ?@f@@ﬁ it} Bhbind¥iG! WER PLIE chb@bfiking 2
"about™ 1's used expf|C| 'y or not, every quantity

supgliyven BHie74 mn idesapeamtitst forr @&f keastt anet bl cwherkingtheedosage unit
value, and it.is also ne refer, to the :

conlgipsy ae (RHPTORTIAG SRR ghiydrT-Jat T st Agptcgts defined and 2

phatRa&ANaAlYadkepth Bk @R, RRSHHEN isheced i BRbYmEkittdind RT-743
the art, i ncludi ng equi valents and approxi mati ons due

accomlinghte ae:iqsmgmm% and/ or measurenent conditions for
such given val ue. EXAMPLES OF THE | NVENTI ON Thr oughout
the Exanple Ecteinascidin 743 (ET-743) is also

19.1 ef &rihgdod Foramcbadhg Ghedimoutx@aRdyeofl EA-TaRaiaes tredthiedd of the
conbi ning PLD and trabectedin was performed. The,

hungyy bedy fas esncerhgampisifg adminisieringe tie eHPH et therapesticnigmpunt of

SR S R R

obj ectives were to evaluate the safety profile of this
conmbi nation_ of drugs and to eval uate

S the .
20. phaAniediadnier meaxinsing e deleraieth dassaolPBl- AR yireaimenhof the

. o : ] _
R e R B e e tapy ] oot of
ET{8 suhjoedimtion aitlosePépNatd clalposamax fiemi eficéd anthracycline

dose;liqiiigf toxicity (DLT). We designed a dose
Doxorabicwy £FPal with a fixed PLD dose of 30 mg/n8

adm ni stered i ntravenously over one hour, followed

i mredi ately by one of six trabectedin doses (0.4, 0.6,
21.0. 75,m&1iy] kit for admidisterBigrig7 783} iracornbinastier with PLD, comprising a

s A AP S i e o o S EE W s an amonn
of PRy itsMBErap MMEAN PETdBSE Sdmididiaties iPEdAbinslerORHR PLIN

exposure (dose |less than 250 ng/ n2), normal cardiac
function and Eastern Cooperative Oncol ogy G oup (ECOG

Per f or mance. St at us. ( PS e of D or Thi . .
22, ot haTEC 1 o pe el e o e Rt vl it comprisne o
supplyt 6F THAD ¢ @dabE ukitd) G@EreirPeathtd] shi€ AdsaRAINAE entains an amount of
carcinoma, 1 with bl adder cancer, 1 wth_ breast

PLRfmdistherapantied lyopffactive adraimésaiation inygampbinggioneyith Egq 444
SCLC and 5 nore with other types of cancers have been
treated (Table 1). Table 1: Baseline D sease
23.Chapagbdical it £ alliiB@stetind ST-DBsi Smigeatdnagith ALD, dvnpNsing

30 Nbancés%) 37.4 (43.8) Median 25.5 Range 1.2 - 216.0 .
botiriarapply of $1-Phheccordiegio daim thanha syplneoBLwsrordmg)to claim
72.3.54 (3.0) Median 2.6 Range 0.9 - 12.8 Histology N 30
“7'Bladder 1 Breast | Head and 2 Neck NSCLC 1 Ovary 2

Pancreatic 2 Sarcoma 14 Gastric 1 SCLC 1 O her 5 Nine

patients of 30 had a Performance Status (PS) of O

(Fully active, able to carry on all pre-di sease

performance without restriction). Table 2 shows

denogr aphi c data of the patients treated. Table 2

Denographic Data Total Sex, n (%9 N 30 Female 17 (57)

Male 13 (43) Race, n (%9 N 30 Black 1 (3) Wite 29

o s 1 AN/ P~ A SN NN N



CN-3) (N=3) (N=3) Total no. subjects with 0 0 0 SAE
Nausea/ Vomting O O O Table 6b Drug Rel ated Seri ous
wWQ\wens@®sEvent s ET743 ET743 ET743 Total 0.9 ngPem/&B1003/050189
nmg/m2 1.3 ng/m2 (N=30) (N=3) (N= 12) (N=6) Total no.
subjects with 0 1 0 1 SAE Nausea/Vomting 0 1 0 1 Qut
of 18 subjects that discontd?nued treatnent only one
subject term nated treatnment due to drug rel ated
24. advﬂrrs@di&ﬂéantt adctatine® dairard ofld)3, filidlEr eodmrisiBgbpsotctions for

Reas For . Tt eat Term nati on ET743
adﬂEW%@ﬂl& 4 3030&0?138?%02“ %9381%155;{%{1“5% 75 rng/ m ( N=3)
(N-3) (N=3) 1 (27+) 1 (24+) 1 (19+4) Ongoing (Cycles) 2

2 2 Terminated Death O O ODrug-Rel ated AE (hand-foot O
25.0 s&nﬂecﬁm)ldufseaﬁr@ o QlaiPs @Frasd, dwrtlBu roeprisidigonsiauctions for

able 7 u Di sposi ti Reasons For Treat nent
i RA e BRI e o 0. 6 mg/ o |

my/ n2 1.3 ng/ n2 (N=30) (N=3) (I\I:12) (N=6) 0 6 (8+) 3
(13+) 12 Ongoing (Cycles) 3 3 18 Term nated Death O
26.0 1A komhimptire|far 8¢ (@t ertmd- th@dwm@n Pbogy forsyremm geyIprising an

et eerice PRIt Sorls T ECus Ty et 8 e same

medBANGAGR of provided a sepachtd gdicandntd €6ihe aﬂm@ﬁstrdm@d aBithe same
partial response. Fourteen (14) additional patients

time pf glediffprent mecoma, and one each carcinoid tunor,
pancreatic, bladder, head and neck, thyroid, breast,
gastric, SCLC and ovarian cancer) have had stable
27.di sgas@nbigktion Jcemdings td Tidie 282 vargeiBbaid Teftdcdv8aherapeutic
Best Overall Respaonse Best EJ743 ET743 ET743, Res onsfe
am@yngs r@ nARYE @ﬂmP@D]SmﬁgP%V(CNQS)aS 3gPasaty N'n lcqu\g or the

SD . . 1 Bladd
adn?ﬁfﬁﬁf rm%tq %@gﬁgmgﬂd%ﬁ{%&%cmad &NeckTabI‘re1 SEr

Best O/erall Response Best ET743 ET743 l:|/43 Response

/ .3 N- (N:I N-.6 .

28, Pl PP g RLCREInERIS) i Lorler SREC 1o1REaH K flergpeutic
amé'@ﬁ’éj & kB 23 PR dre BpRARIedL a6V @iph@fe Unddib@adis Cfot the

Sarcoma 1 SCLC The concom tant adm nistration of PLD
adndoesaomt athbffereairtinespact on t he phar macoki netics (PK)

of trabectedin. Based on prelimnary pharmacokinetic

anal ysis, the values of trabectedin CL (systenmatic
29.Cl eArARHnaAbh Qbcdrdig 16 @R, 28 Whérdimadil elfei®le ARGLNYSS PLD is

(apparent vol ume of di stribution at Steady state) are
admyiptsheired privg te reppdnghisertiedofgaishelfachvebewaryiq amepni eh ET-743.

al one (historical control data) (Figure 1, Table 9).

Table 9 : Mean Nonconpartnental Pharnacokinetic
30. Parﬁ%hﬂﬁ@tmﬁfaca_drabﬁﬁ) el ok B eRiLOR 26 t&ED9, Whdreth hodieffective

infusion 1.3 2 44 962 47 Fromthis stud we
therapeiicpgeountreal RLH% aerEaTé’mtar@ammiSéﬁrﬁﬂ bslrﬁrawerrﬁglﬁ A CinEn

is adm nistered in conmbination with PLD 30 ng/ n2. It

has been denonstrated that this conbination is well

tol erated when both drugs are admnistered at full (or

near full) therapeutic doses for prolonged periods of

time. The recommended dose of this comnbination

treatment is 1.1 ng/n2 of trabectidin plus 30 ng/ nR2 of

PDL.In addition, it has been shown that the

phar macoki netics of trabectidin were overtly not

i npacted by concomitant adm nistration of PDL. CLAI MS:

1. A nethod of treating the human body for cancer

conprising adm nistering an effective therapeutic

anount of a Pegyl ated Li posonal form of the

ant hracycl i ne Doxorubicin ("PLD'), in conbination with

an effective therapeutic anmount of ET-743. 2. The

met hod according to claim1l, wherein said effective

t herapeutic anmounts of ET-743 and PLD are adm ni stered

as part of the same nedi cament or are provided as

separate nedi canents for administration at the sane

tlne or at dlfferent tlnes 3. The nethod accordlng to
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