WO 2004/ 035613 PCT/ US2003/ 033207 1 NEW ANTI TUMORAL COVPOUNDS FI ELD OF THE
| NVENTI ON The present, invention is directed to new kahal alide antitunoral
corrpounda,g iﬂ) f)art i cular to anal ogues of. kahalalide F, where the aliphatic
5- net hyl RERANB%5€4Li d has been repl aced by 4-nethyl heRGRES2003833307
pharmaceutical conpositions containing themand their wuse as antitunoral,
antiviral, antifungal agents and in the treatnent of psoriasis. BACKGROUND
OF THE | NVENTI ON The kahal al i de conpounds are peptides isolated froma

Hawai i an herbi vorous mari ne species bf nollusc, Elysia rufescens and its
diet, the green alga Bryopsis.sp.. Kahalalides A-F are described in Hanman
et al., J. Am Chem Soc., 1993, 115, 5825-5826. Kahalalide A-G are
described in Hamann, M_et al., J. Og. Che 1996, 61, 6594-6600:

"Kahal al i des: bi oacti vé‘@%mwm{g&lfrﬁg UNPBUsk Elysia rufescens and
its algal diet Bryopsis sp.". Kahalalide Hand J. are described in Scheuer
P.J. et al., J. Nat. Prod. 1997, 60, 562-567: "Two acyclic kahal alides from

t he sacopiREPSOF THE INVENTROR 'ufescens”. Kahalalide O is described in
Scheuer P.J. et al., J. Nat. Prod. 2000, 63(1) 152-4 : A new depsi pepti de

fromthe sacogl ossan nollusk Elysia ornata and the green al ga Bryopsis
speci es". V\D,FQOM 035613 PCT].US200 /.03?2 7 2 For ﬁa{]?ld’il I de, K, see Kan, Y.
et at, J. Nat NeIYESERHIFVEDHGN 18, giecie to new kahalalide antitumora

compounds, in particular to analogues of kahalalide F, where the
aliphatic 5-methylhexanocic acid has been replaced by 4-methyl
hexanoic acid, pharmaceutical compositions containing them and their
use as antitumoral, aritiviral, antifungal agents aﬁd in the treatment of

psoriasis.
BACKGROUND OF THE INVENTION

The kahalalide compounds are peptides isolated from a Hawaiian
herbivorous marine <sp'ecies of molluse, Elysia rufescens and its diet, the
green alga Bryopsis.sp.. Kahalalides A-F are described in Hamman et
al., J. Am. Chem. Soc., 1993, 115, 5825-5826.

Kahalalide A-G are described in Hamann, M. et al., J. Org. Chem,
1996, 61, 6594-6600: “Kahalalides: bioactive peptides from a marine
mollusk Elysia rufescens and its algal diet Bryopsis sp.”.

Kahalalide H and J are described in Scheuer P.J. et al, J. Nat.
Prod. 1997, 60, 562-567: “T'wo acyclic kahalalides from the sacoglossan
mollusk Elysia rufescens”. '

Kahalalide Q is described in Scheuer P.J. et al.,,J. Nat. Prod.
2000, 63(1) 152-4 : A new depsipeptide from the sacoglossan mollusk

Elysia ornata and the green alga Bryopsis épccies”.



72 : "Kahalalide Ki A new cyclic depsipeptide fromthe hawaiian green alga
bryopsi s species". For related reports, see also CGoetz et at, Tetrahedron
1999, 55 0%{70%/%3%? "The absol ute stereocheni stry of Kahal ali de F"

Al beri ci o, Tetrahedron Letters, 2000, 41, 97B6T @56’93’033?4%& al i de
B. Synthesis of a natural cycl odepsi peptide Becerro et al. J. Chem Ecol.
2001, 27(11), 2287-99' "Chem cal defenses of the, sar cogl ossan nol | usk

El ysia rufescens and its host Al ga bryopsis sp.". O the kahal alide
conpounds, kahalalide F is the nost onm sing because of its antitunoral

activity. Its structure is conplex, conprising six amno acids as a cyclic
part, and an EctokgbaladidsKi seoKarnvbretadh,nb Nati Brodui 1999 6248)n b69- f at t y

acid groyp. [ agai nst vitro cul tur of. hunman | ung
car ci ok Realhied ua  BBIoR i dPRSIREPHe SoTang Raptriadugrorr 810
078. Kahg Iy,,?ﬁ ki eflk§’° denonstrated to have-antiviral and antifurigal
properti e g ni'‘cal 1h vivo studies determ ned that the nmaxi mnum

tolerated dose (MID) of. Kahal allde F in female mce follow ng a single

bolus iv injectiaon s to be 280 Wher eas ,singl e doses ust _above the
MIDi v were extlehel V@aﬁpe,rt%ﬁeﬁ 2 P Petzeghp rtleﬁ’éa‘q's‘?cgﬁ’@:o]f 99%etPot oxicity

accor oi ng 15 o Ehod e Py E B RLheRizay A RaRE BT AR, BEC™

evi denceewfalacut’Beﬂrahedréxy L&gers5upkop, F4let9%5397®.06KaGﬂaM$d@th he 1999
AACR NCI EORTC. I nternati onal Conference abstract 315: "Preclinical
phar mac oPyREhesis of & naturalieiclodepsipeptider; aBecerradetcal. i Hahemi. dieatr . WO

2004/ 035@6& 1,P9ﬂ ll‘ﬁ,zg%?qéé.zqéheﬁncal defenses of the sarcoglossan mollusk

Elysia rufescens ahd its host Alga bryopsis sp.”.

Of the kahalalide co'mpound_s, kahalalide F is the most promising
because of its antitumofal activity. Its structure is complex, comprising
six amino acids as a cyclic part, and an exocyclic chain of seven amino
acids with a terminal fatty acid group. Its activity against in vitro cell
cultures of human iung carcinoma A-549 and human colon carcinoma
HT-29 were reported ip EP 610 078. Kahalalide F has also

demonstrated to have antiviral and antifungal properties.

Preclinical in vivo studies determined that the maximum tolerated
dose (MTD) of Kahalalide F in female mice following e single bolus iv
injection was to be 230 ug/kg. Whereas single doses just above the
MTDiv were extrerneiy 'toxic, with animals - exhibiting signs of
neurotoxicity followed by death, 280 ug/kg Kahalalide F could be
administered repeafedly, according to a once daily times five schedule,
without any appareht evidence of acute toxicity. SeeSupko, F. et al.,
Proceedings of the 1999 AACR NCI EORTC International Conference,
abstract 315: “Preclinical pharmacolog studies with the marine natural
product Kahalalide F”.



WO 02 36145 descri bes pharnmaceutical conpositions containing kahalalide F
and new -uses of this conpound in cancer therapy and is incorporated herein
by refer | Nl entirety. WD 03 33012, fromwhich we claimpriority,
descri be?ﬁ?"e&@?ﬁﬁfcal use in oncol ogy of Kahal ali de CBWUWHQ&Q?\W is

I ncorporated herein by reference inits entirety. GB 0304367, from which we
also claimpriority, describes the use of kahal alide conpounds in the
treatnment of psoriasis and related ilnesses and is incorporated herein by
reference in its entirety. The synthekis and cytotoxic activities of natural
and synthetic kahal alide conpounds is described in WO 01 58934, which is

i ncor por at ed W& €i2h 36y 45etleseribes iphartsacentticad tgompbsitior883dtalaseg i bes the

synt hesi s of alide F and al so of conmpounds with a simlar structure in
whi ch théah%#arﬁad@’ 2l tf}‘?%dilﬁfscﬁgr’-@si SOMPRUACh N IRANSERdNEraRY Bnde$ ds. There

Is still; ' and, | conpounds, in particular
further Wgﬁgﬁgﬁ%g t(E:)éor(r%glcl.%u dééféﬁt%}ﬁcrei 1?#&&%&2‘3}} %g}dpert I es. SUMVARY OF THE
| NVENTI ON W& have unexpectedly found that one of the kahal al i de anal ogue

conmpounds shows %r om sing activity and inmproved antitunoral efficacy inin

vi vo nodel s. Wikt Ogr33@A2, fioyawhish we claine @rierith desesiinsuthe elinicet nul a 1:
VO 2004/ 935 %%rﬁ%ﬂ&%?%l‘paelgﬁgg coﬁlmas %n’é E 9nco'}lporated herein by

reference in its entirety,

GB 0304367, from which we also claim priority, describes the use
of kahalalide compounds in the treatment of psoriasis and related

ilnesses and is incorporated herein by reference in its entirety.

The synthesié and cytotoxic activities of natural and synthetic
kahalalide compounds is described in WO 01 58934, which is
incorporated herein bjr reference in its entirety. WO 01 58934 describes
the synthesis of Kahalalide F anﬂ also of combounds with a similar
structure in which the terminal fatty acid chain is replaced by other
fatty acids. '

There is still a need to provide further antitumoral compounds, in
particular further Kahalalide compounds with improved properties.
SUMMARY OF THE INVENTION

We have unexpectedly found that one of the kahalalide analogue
compounds shows promising activity and improved antitumoral efficacy

in in vivo models.

The present invéntion is directed to a compound of formula 1:



Of.-HONHONH™AJI NOHN ONHOOONH NHNH OHN HONH ONI
Formula 1 and to pharnaceutically acceptable salts, prodrugs, tautoners, and
sol vat es @lher%?%. Thi s conmpound corresponds to Kahaialide F with a 4-

met hyl heX¥ASTE 0% nal fatty acid chain, and will be rBEEUPHG3PF207

herei nafter as 4-nethyl hexanoic KF. In a preferred enbodi ment the invention
Is directed to the conpound containing (4S)-nethyl hexanoic acid, having
the forrmula 2: WD 2004/ 035613 PCT/ USZEOS/ 033207 5 2N ONTrNHO O NHHO O
CN O c. : .

Formula 1
and to pharmaceutically acceptable salts, prodrugs, tautomers, and

solvates, thereof.

This comppunci corresponds to Kahalalide F with a 4-
methylhexanoic terminal fatty acid chain, and will be referred to

hereinafter as 4-methylhexanoic KF.

In a preferred embodiment the invention is directed to the

compound containing (4S)-methyl hexanoic acid, having the formula 2:



ONHOOO ~NH, NHN H HNO HONONOH F ornula 2. and to
pharnaceutically acceptabl e salts, prodrugs, tautoners, and solvates,

t hereof . Wb und will be referred to hereinafter & (é
nethylhexan0|c The present invention is also dlrectgﬁn £2043/033207

phar maceut i cal conp05|t|on conprising a conmpound as previously defined and
a pharmaceutically acceptable carrier, vehicle or diluent. The present

i nvention further provides a nethod of treating any mamal, notably a
hunan, affected by cancer or psoriasi%s which conprises administering to the
affected individual a therapeutically effective amount of a conpound as
defi ned above. The present inuention can be enployed particularly for
treatnent of patig with refwactory cancers that do not respond

favourably to otheT tnheatngnts.z In particglar, the conpositions of this
W%t hefhapy has been tried and not

i nvention can be enploye
wor ked. WO 2004/ 03561@ |, US200300332 Hlhe spresent invention is

particularly. direct 0 the treat pathents affected with, prostate
cancer, breast cancef epat ocel | car Ci no Qrel anonma, col orectal
cancer, renal cancer,”Nvarian canc r

NH Oﬁ) tig

e e

HO “
H
Formula 2.

and to pharmaceutically acceptable salts, prodrugs, tautomers, and
solvates, thereof. "I‘.his compound will be referred to hereinafter as (4S)-

methylhexanoic KF.

The present invention is also directed to a pharmaceutical
composition comprising a compound as previously defined and a

pharmaceutically acceptable carrier, vehicle or diluent.

The present invention further provides a method of treating any
mammal, notably a Hurnan, affected by cancer or psoriasis which
comprises administering to the affected individual a therapeutically

effective amount of a compound as defined above.

The present invention can be employed particularly for treatment
of patients with refractory cancers that do not respond favourably to
other treatments. In particular, the compositions of this invention can

be employed after other chemotherapy has been tried and not worked.



NSCL cancer, epithelial cancer, pancreatic. cancer and tunors that
overexpress the Her2/ neu oncogene. In another aspect the present invention
S direchiﬂ &ﬁoﬁﬁﬁsuse of a conpound as defined above in the manufacture of
a medi caneReY preferred embodi ment the nedi canent PEEUSHO3PHR0E r eat nent
of cancer, psoriasis, viral infection or fungal infection. The invention
additionally provides kits conprising separate containers containing a
pharmaceutical conposition conprising a conpound as defined above and a
reconstituting agent. Methods of recdnstitution are al so provi ded. The
invention is also directed to a process for the preparation of a conpound
as defined above. Preferably the process uses 4- nethyl hexanoic acid as
starting materjal. In a preferred enmbodi nent  the 4-nethyl hexanoic acid is

(4S) - met hyl hekBgdiressrt anventien s partiady - digeeipsote tBattreatment ofess is a

Tent i 11 BAOSRY sdfRhed Wit aroRtaie Eabhds, Brloes ambbY N epRbedh Bl S
activi t ycatdiRofres peelariogmialalatectl fanddr, $eawh damckfcovatiaBagahdte

exanpl es, the 4-nethyl hexanoi ¢ KF has unexpectedly shown significant
i mpr ovedNSQL wagicern gpithglial eaneer, paasreatiamander Wodooumossahat

PCTI US2003/.033207 nre s lsing in view of the small structural
differen ‘écrﬁép{/‘\%se%ﬂk %?@Fﬁe@gg%egseKF and 5-net hyl hexanoi ¢ KF. The
conpound of the invention is Kahalalide F with a 4-nethyl hexanoic fatty

aci d chain instead of 5-methyl hexanoic,. and has:a structure according to
formula 1: In another aspect the present invention is directed to the use of a

compound as definéd above in the manufacture of a medicament, In a
preferred embodiment the medicament is for the treatment of cancer,

psoriasis, viral infection or fungal infection.

The invention édditionally provides kits comprising separate
containers containing a pharmaceutical com;ﬁosition comprising a
compound as defined above and a reconstituting agent. Methods of

reconstitution are also provided.

The invention is also directed to a process for the preparation of a
compound as definéd above. Preferably the process uses 4-
methylhexanoic acid as starting material. In a preferred embodiment
the 4-methylhexanoic acid is (4S)-methylhexanoic acid. In a most

preferred embodiment the process is a solid phase synthesis.

DETAILED DESCRIPTION OF THE INVENTION

We have identified analogues of Kahalalide F that show significant
improvement in activity with respect to Kahalalide F. As shown in the
comparative examples, the 4-methylhexanoic KF has unexpectedly

shown significant improved efficacy in in vivo cancer models. This is



NHO HZN-"- ON ONHHOONHO ~-O" HNONHONH NHNH OO HNHONO
ON HIn particular we prefer that the conpound, has a stereochemstry as

defi ned %E 2: WD 2004/ 035613 PCT/ US2003/033207 _.8 H2Z. N O LNNH O O
NH H O OV HNONHO O- -"c 11..~ O NH PCT/US2003/033207
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the more surprising in view of the small structural difference between 4-

methylhexanoic KF and 5-methylhexanoic KF.

The compound of the invention is Kahalalide F with a 4-methylhexanoic
fatty acid chain instead of 5-methylhexanoic, and has a structure

according to formula 1:

HzN

In particular we prefer that the compound has a stereochemistry

as defined by formula 2:



NHLNH Ol / HNOHONHO ON H Neverthel ess the conpounds of the
present invention have asymetric centers and therefore exist in different
enantionsgégmﬁpd di astereom c fornms. This invention relates to the use of
all opti I5¥t s and stereoi soners of the conpoundsPGFUSHEIBIent

i nvention, and mxtures thereof, and to all pharmaceutical conpositions and
met hods of treatnent that may enploy or contain them For conveni ence, we
refer to the conpounds of this invention, notably conpounds 1 and 2, as

4- et hyl hexyl kahal i de F conpounds, ®&r 4-nehexKF conpounds. Preferably the
4- mehexKF conpounds of this invention are largely free, substantially free
or conpletely free of other kahal &l i de conpounds. For exanple, the

4- mehexKF of this invqﬁklon is preferably free of kahalalide F having a

5- et hyl hexyl si dechai par®@i cukar, the 4-gehexKF of this invention
preferably contains at nost % . 2% %)orzgeEWb or less than 0.5%
of any other kahal ali de, cgota y kphagyalid g ated aspect, the 4-
mehexKF of this invention ). Rvided {n o bsp |1y pure form Such a
4;% one ext ent \of ot her kahal&lQ des WD 2004/ 035613
peci al ly suited T6r pharnﬂueutlcal conposi tions

and treat nent 2: NH u,
o NH
>. NH L ; L&@

4- mehexKF conpound free tlo
PCT/ US2003/ 033207 9 is

e,

Nevertheless the compounds of the present invention have
asymmetric centers aﬁd therefore exist in different enantiomeric and
diastereomic forms. This invention relates to the use of all optical
isomers and sterebi_somers of the compounds of the present invention,
and mixtures thereof, and to all pharmaceutical compositions and

methods of treatment that may employ or contain them.

For convenience, we refer to the compounds of this invention,
notably compounds 1 and 2, as 4-methylhexyl kahalide F compounds,
or 4-mehexKF comf)ouhds. Preferably the 4-mehexKF compounds of
this invention are largely free, substantially free or completely free of
other kahalalide compbuhds. For example, the 4-mehexKF of this
invention is preferably free of kahalalide F having a 5-methylhexyl
sidechain. In parficular, the 4-mehexKF of this invention preferably
contains at most 25%, 10%, 5%, 2%, 1% or 0.5%, or less than 0.5% of
any other kahalalide, 'notably kahalalide F. In a related aspect, the 4-
mehexKF of this invention is provided in" a substantially pure form.

Such a 4-mehexKF compound free to some extent of other kahalalides



met hods of this invention. The present invention includes the conpounds of
the present invention, and the pharmaceutically acceptable salts thereof,
wherein e hydrogen, carbon or other atonms are replaced by
isotopes‘ﬂﬁz%géggg{Such conpounds may be useful as reseé?gﬂgﬁﬂﬂmﬁﬁggnostic
tools in netabol i sm pharmacoki netic studi es and i.n bi ndi ng assays. As used
herein, the conmpounds of this invention, including the conpounds of fornula
1 and 2, are defined to include pharmaceutically- acceptable derivatives or
prodrugs thereof. A "pharrraceutically9 accept abl e derivative or prodrug”
means any pharnaceutically acceptable salt, ester, salt of an ester or

ot her dels \egpeciallyt saitashpfonnghaomadeusicahvesmponitidrs ,angotreatmenitst r at i on
to a recipient, is,capable.of providing (directly or indirectly) a conpound
of this Fﬁﬁgﬁpﬁdﬁﬁﬁﬂsgumﬁﬁﬁgbolite or residue thereof. Particularly favored
derivatives and prodrugs are'those that increase the bioavailability of the
conpounds of this invention when such conpounds ‘are adm nistered to a

pati ent (e.gThebpredentwimegretivmwriaiclydestiei sorrpeledssfuthe t présentor e
readily ., absor bed iatﬁ1th bl ood), .enhance delivér% of thefparent_conpound
to a gi YEHIYhoBNEathe maagsitically: asgemtabie (3lts thereply Wwhgrein

adim 01 St bk! Adbte! MY SR cAbbR! o BAROLIGROL e ScE Al dogEet ] on.

Sal ts of e conpou the present i nvention may addi tion

sal ts dethoredif Surha coiipageds i mayhbecasefilings aeséardhilznd ldiagndstidhe
therapeutic activity resides in the noiety derived fromthe conpound of the
i nvent i ofrals inanetakplisen aharapacelractigattidies andipebinstingrassaiponent is of

| ess inmportance although for therapeutic and prophylactic purposes it is,
preferably, pharnmaceutically acceptable to the patient. Exanples of

phar maceut i cajkyus&t adraf, etle€ icdndehhhAd91of this invention, including the
compounds of formula 1 and 2, are defined to include pharmaceutically
acceptable derivatives or prodrugs thereof. A ‘“pharmaceutically
acceptable derivative - or prodrug' means any pharmaceutically
acceptable salt, ester, _.sa.lt of an ester or other derivative of a compound
of this invention that, upon administration to a i‘ecipient, is capable of
providing (directly or indirectly) a compound of this invention or a
metabolite or residue thereof. Particularly favored derivatives and
prodrugs are those that increase the bioavailability of the compounds of
this invention when such compounds are administered to a patient
(e.g., by allowing an o.rally administered compoﬁnd to be more readily
absorbed into the blood), enhance delivery of the parent compound to a
given Dbiological compartment, increase solubility to allow

administration by injection, alter metabolism or alter rate of excretion.

Salts of the corﬁpounds of the present invention may comprise
acid addition salts derived from a nitrogen in the compound of formula
1 or 2. The therapeutic activity resides in the moiety derived from the
compound of the invention as defined herein and the identity of the
other component is of less importance élthough for therapeutic and
prophylactic purp_oses- it is, preferably, pharmaceutically acceptable to

the patient. Examples of pharmaceutically acceptable acid addition



WD 2004/ 035613 PCTI US2003/ 033207 10 salts include those derived from

m neral acids, such as hydrochloric, hydrobromc, phosphoric,

nmet aphos ' itric and sul phuric acids, and organic acids, such as
tartari c@@é@tﬁmg’,}li rifluoroacetic, citric, malic, |actPETUBRKPIR07 benzoi c,
gl ycolic, gluconic, succinic and nethanesul phonic and aryl sul phonic, for
exanpl e p-tol uenesul phonic, acids. A preferred salt is the trifluoro acetic
salt. The conpounds of the present invention can be prepared according to
the synthetic process described in W 01 58934, for ~exanple adding the
appropriate (S) or (R) 4-nethyl hexanoic acid instead of 5-nethyl hexanoic in
exanpl e Sakf iElde 38934, datieedffrora alineraleacidwpasisetil dsy hiydeodHivert,i on is a
process Eo. prepare a conpound- accok'di ng to fornula 1 or 2. Preferably the
process h¥deobromis, phesphers.cmetaphaspBere initrieeand isslphwwiet agidst er abl y

the starfj L [ - h I ¢c.acid._The sypnthesisg. is

prefer ab%dg/‘agor%?l :;“g dcg%sa,sgué@%sh%%ﬂa? §§§1§§’ Erl’—'ﬁﬁﬂ?%%cegﬁ a‘le}l%nmtai'é:' synt hesi s
I's gi venldgtid, he fugiafip 'eS;beﬁ&QidQYQCg?éolQé, t hgRadon€eNt | @liceicbe £adried out
fromstarting materials.in an eriantio-, stereocontrolled and fast manner,

taki ng merhanggalphinichand cnydswiphonie,y farhexample tphtolblieaggiphenie, t he

nmol ecul e_i.n,_cqnstruction .i's bounded to an,.insg] uble support during all

synt heti%Clg&ﬁe%we&ﬁg.edﬁ%#ﬁ%éb:}%%ttflﬁﬁqr?&cﬁﬁ&ﬁq?{ms of the compounds of the
invention may be adapted for’ administration by any appropriate route, for

exanple by the oral (including buccal or sublingual), rectal, nasal,
t opi cal (i nclTbéngompaands sobl tngyugresentt riavedéiomal ¢an vhgi naepared

according to the 'synthetic process described in WO 01 58934, for
example adding the appropriate (S) or (R) 4-methylhexanoic acid instead
of S-methylhexanoic in example 3 of WO 01 58934, Therefore also
encompassed by the invention is a process toA.preparc a compound
according to formula 1 or 2. Preferably the process uses 4-
methylhexanoic acid as starting material. Most preferably the starting
material is (4S)-methylhexanoic acid. The synthesis is preferably a solid
phase synthetic process. Furhter detail on the synthesis is given in the

examples.

The process of this invention can be carried out from starting
materials in an erantio-, stereocontrolled and fast manner, taking
advantages of the solid-phase synthetic ‘methodology, where the
molecule in constructign is bounded to an ‘insoluible support during all

synthetic operations.

Pharmaceutical formulations of the compounds of the invention
may be adapted for administration by any appropriate route, for
example by the oral (including buccal or sublingual), rectal, nasal,
topical (including bﬁccal, sublingual or tran.sdermal), vaginal or
parenteral (including - subcutaneous, intramusé:ular, intravenous or
intradermal) route. Such formulations may be prepared by any method

known in the art of pharmacy, for example by bringing into association



parenteral (including subcutaneous, intranuscular, intravenous or
I ntradermal ) route. Such fornmul ations may be prepared by any net hod known

in the ar cy, for exanple by bringing into association
2004/ 0356 qugéggow 033207 11 the active ingredient PW{W?"H’@W&?H er (s)

or excipiel t (s). Preferably pharnmaceutical conpositions of the conpounds
of the invention include liquid (solutions, suspensions or emulsions) wth
sui tabl e conmposition for intravenous adm nistration, and they may contain
t he pure conpound or in conbination wkh any carrier or other

phar macol ogi cal | y active conpounds. Further..gui dance concerning the

phar macethe eativeangoediend veith dhelmarfioufs) omexdpdnt3EL45 which is

i ncorporated herein by reference in its entirety. Thus, a conbination of a
non-ionic surfactant and -an organic acid is suited for use with a bul ki ng

agent o gi Ve prard BN biaRAfhdeREa? lofypciBAYKE e LARBANEAS iofnpui ted For

reconstitution. eco I't'ution I's preferably effecte m x of

enul si f yiinmgerstdbtibirdlade, lighfidin(dolations washespentiens yapherhudsidnsjorpiohi ti on
preferably. conprises mainly the bulkin ent, such as at | east 90 % or at
| east 95 SW lﬁl?@n&j’éﬁi‘on @a%?rége%?uguﬁawﬁl%éﬁﬁ’@: aad wehey kfﬁéb{/n and

ol ude. SUGEERCUASurIbBLnd T BHIMhARCAIRNSRI TR T gl The

non-i oni ¢ sur ac COI’TpOSI on 1 pre

sorbi tan ;ﬁ@trﬁiacdk@gleany@tcftmbéompouﬁkmet Byireher gatdaﬂ@awcoﬁéér@ﬁn Sch@h as a
pol yoxyet hyl ene sorbitan al kanoate, especially a polyoxyethylene sorbitan

nono- ol e@&@rmanelamkmcgnp@sgtmma@ b@ found 1mING R 36dd5r whiahtist ypical |y

conpri Se?ncoxfpeovrva ed’ i’xerem 539 ngf%rence in its entirety.

Thus, a cornbinétion of a non-ionic surfactant and an organic
acid is suited for use with a bulking agent to give a lyophilised form of a
compound of the invention suited for reconstitution. Reconstitution is
preferably effected w1th a mix of emulsifying solubiliser, alkanol and

water.

The lyophilised: composition preferably comprises mainly the
bulking agent, such as at least 90 % or at least 95 % bulking agent.
Examples of bulking agents are well known and include sucrose and

mannitol. Other bulking agents can be employed.

The non-ionic -surfactant in the lyophilised composition is
preferably a sorbitén ester, more preferably a polyethylene sorbitan
ester, such as a 'polyoxyethylene sorbitan alkanoéte, especially a
polyoxyethylene sorbitan mono-oleate, for examp}e polysorbate 80. The
non-ionic surfactant typiéally comprises a few % of the composition,
such as 0 to 5 % of the composition, for instance 2 to 3 or 4 % of the

composition.

The organic acid in the lyophlhscd composmon is typically an

aliphatic acid, preferably a hydroxycarboxyhc ac1d and more preferably



such as 0 to 5 % of the conposition, for instance 2 to 3 or 4 %of the
conposition. The organic acid in the |yophilised conposition is typically an
al i phatic acid, preferably a hydroxycarboxylic acid and nore preferably WO

2004/ 035 & 003/ 033207 12 a hydroxypol ycar boxyl | ' ably
citric a?ﬁ.z ¢ heédc?%gani c acid typically conprises a fet\ﬁrg@g#og?’ﬂge]’%"’

conposition, such as 0O to 5 %of the conposition, for instance 2 to 3 or 4
% of the conposition. The anount of the compound. of the invention in the

| yophilised conmposition is typically  Jess than 1 % or often less than 0.1
% of the mx. A suitable amount is 120 the range 50 to 200 g, say about 100

g, per 100 ng of conposition. The emul sif_};l_ng sol ubiliser for the

r econst i aubydgoaqmalycaricabicy acitbnpetaddy citripotsidt hy| Bhe ofigpodt asider,
notably an .ester of a fatty agjid,. . nore preferably.a PEG olegte.such as
PEG 35 o BRERY FROflarer tirhge L PERrBER RS SHeEaR,0 B LA HES {he
reconst i byiigusidee or inPAKREE Dito 3oy V@ofﬂagcafmfp&%\ltiéﬁpm 5 % The al kanol
is usually ethanol, and is suitably 0 to 10 % of the reconstituting agent,
typically about 3 to 7 % say about'5 % The remai nder of the

reconstituting,agent is er, and Y a reconstituted sol yti.on_ suited
for int raveno& e?%ﬁné’&%ﬁﬂ%mm%ﬁﬂﬁ% B?V‘?tr&éo? éeoﬁ'é'? iXQRL{é‘ $&QI ut i on
with 0.9.9 V- : ' 6,00~ i aha .de
Compouna RSl S pRAIBPRANINGH 3 98 or DS, BlsHhdd 6, K307 ih

cont ai nemixt athsnithbRnamemiofs ipotheecidrygeed6.to 200 ng, isayitsder 2D )p_;,Qf
silicone. The preferred reconstituting agent then conprises 2 to % say
about 5 BETrdPH Bigr9f epmpesitiAni ser; 2 to 7 % say about 5 % al cohol ;

The emulsifying solubiliser for the lreconst'ituting agent suitably
comprises an polypt-hyiene glycol ester, notably an ester of a fatty acid,
more preferably a PEG oleate such as PEG-35 oleate. . The emulsifying
solubiliser is suitably. O to 10 % of the reconstituting agent, typically
about 3 to 7 %, say about 5 %. The alkanol is usually ethanol, and is
suitably 0 to 10 % of the reconstituting agént, typically about 3 to 7 %,
say about 5 %. The remainder of the reconstituting agent is water, and

gives a reconstituted solution suited for intravenous injection.

Further dilution of the reconstituted solution with 0.9 % saline
may be appropriate for infusion of the kahalalide'compound. Suitable
infusion equipment. preferably includes a glass container, rather than

one of polyethylené.. Tubing is preferably of silicone.

The preferred reconstituting agent then comprises 2 to 7 %, say
about 5 %, emulsifying solubiliser; 2 to "7‘%, say about 5 %, alcohol,;

and remainder water.

The formulations may be presented in unit-dose or multi-dose
containers, for example st_ealed ampoules and vials, and may be stored
in a freeze-dried (lyophilized) condition requiring only the addition of the

sterile liquid carrier, for example water for injections, immediately prior



and remai nder water. The fornul ati ons nay be presented in unit-dose or

mul ti - dosqyo slbRkfers, for exanple seal ed anpoul es and ly(lr.],lgb%%q?@[ﬂgwgay be

stored in a freeze-dried (lyophilized) condition requiri

addition of the sterile liquid carrier, for-exanple water for injections,

I medi ately prior WO 2004/ 035613 PCT/ US20031033207 13 to use. Thus the

I nvention additionally provides kits ﬁgnprising separate containers
containing the |Iyophilised conposition’and the reconstituting agent.

Met hods of reconstitution are al so provided. Adm nistration of the conpounds
or conpostaH8ds of the present invention is by intravenous infusion.
Infusion tinmes of up to 72 .hours can be used, nore preferably 1 to 24
hours, with either about 1 or about 3 hours nost preferred. Short infusion

i mes which al {RWs thiecalvERtiont AdURIGRALY BroAds Witd\eyingHigeidiaite stay in

hospital are especially desirable. - IXO\{\@VEI‘, i nfusi on may "be "around 24
hours or caviemné¢rsngecontaimiogui rde: . IFophildsdchi scomupositivs perfdor nthke i n
cycles, in the preferred. applicati met had, .an i ntravenous,inpfusion of a
conpound WW@QUﬁMﬁq%n @e@@gngfrgpopﬁﬁgﬁg?pg{psalpﬂéarpm ‘week of each
cycle, the patients are allowed to recover for the remainder of the cycle.
The preferred duration of each cycle is of either 1, 3 or 4 weeks; multiple

cycl es can be Adwenisisatnmedddthe compaoairids natdonepositiomy pf cheqmesenthe

conpound of the invsnt,i on is adrr.in&ils.t.ere for, say about 1 hogr for 5
consecuvi ¥AVENEN 1% léﬁ?trf?"ﬁ/&@@.l flon- prigfgsions 1MGs Bk Uit {edhadrs

variati ongyp, -be used, more preferably 1 to 24 hours, with either about 1 or
about 3 hours most 'preferred. Short infusion times which allow
treatment to be carried out without an overnight stay in hospital are
espeéially desirable. - However, infusion may be around 24 hours or

even longer if required. .

The admiriistration is performed in cycles, in the preferred
application method, an intravenous infusion of a compound of the
invention is given to- the patients the first week of each cycle, the
patients are allowed to recover for the remainder of the cycle. The
preferred duration of each cycle is of eitﬁer 1, 3 or 4 weeks; multiple
cycles can be given as needed. In an alternative dosing protocol, the
compound of the invention is administered for say about 1 hour for 5
consecuvitve days every 3 weeks. Other protocols can be devised as

variations.

Dose delays and/or dose reductions and ‘schedule adjustments
are performed as 'ngcded depending on individual patient tolerance of
treatments, in particular dose reductions are recommended for patients
with higher than normal serum levels of liver transaminases or alkaline

phosphatase.

In one aspect, the present invention provides a method for



Dose del ays and/or dose reductions and 'schedul e adj ust nents

are perforned

as needed dependi ng on individual patient tolerance of treatnents, in
particul ar dose reductions are recommended for patients wth higher than

normal se¥yisgohBYgls of |iver transam nases or al kaline E‘B’Qﬁ?’@@@@??ﬁ I n one

aspect, the present invention provides a nethod for WO

PCT/ US2003/ 033207 14 treating a human patient afflicted with cancer,
conprising admnistering to said patient a conpound of the invention at a
dose below 1200 ntg/ n2/ day, prefer atil y bel ow 930 ntg/ nR2/ day and nore

t

preferably bel ow 800 ntg/ n2/day. Sui

&bl y the dose is at |east 320

nmcg/ n2/ day. Preferably the dose is in the range of 400-900 ntg/n2/day,
pr ef er abtrgabng- 8@0 rvynae) dPpatiansr e afflicted abmith0CarEsy, nmepmerisig

E iall fer.red d f about 65Q- 700 [ nR2/ day. | furth
Cspect al L\ RhGereck, B8 40555.%, R0HbaRRR dC e RALRALTN: 0o ("
a1 ct cBeltol 120004RE) 98Iy Shrelby el 1930 rhoe AR deoahdHhof cOMPOUN

of the invention dai days at a dose be

day,

f ol | onedpiefemablgsihéloy BOOI matgdin faday.1 tSmitabigette dose ubi athladse I2hal al i de
conpound i s no dm ni stered. The dosge is., preferably 650-750 n2/ day,
nor e, pr%/&bﬁﬁ%out %’5@‘%"%]@’/ rFE‘Fdéﬁ’.SCTH% Mhf 2§ o 33%01734%512 ably

bet ween u e € d ) pecially
preferr e‘é‘%zﬁé%fd 1nf Eg?fgﬁ‘@' msagg?é ggglﬁltc g{B‘f)ﬁr‘ a@d.ultjnoggh%ﬁbrfggﬁlﬁ 6?Egsti ng
peri od i350pmek¢nid/day- 3 Bepddcallyopeferretiecasdldosaboof abowee&S0-7® present

I nvention al so provides a nethod for treating a -
mcg/mQPday. .

In a further aspect the invention provides a method for treating a

human patient afflicted with cancer, comprising administering to said
patient a compound of the invention daily during 5 days at a dose below
930 mcg/m2/day, followed by a resting period of from 1 to 4 weeks in
which the kahalalide‘compound is not administered. The dose is
preferably 650-750 mcg/m2/day, more preferably about 700
mcg/m2/day. The infusion time is preferably between 1 and 24 hours,
more preferably between -1 and 3 hours.  Especially preferred is an
infusion time of about 1 or about 3 hours. The resting period is

preferably 2-3 weeks, more preferably about 2 weeks.

The present invention also provides a method for treating a
human patient afflicted with cancer, comprising administering to said
patient a compound of the invention once weekly at a dose below 800
mcg/m2/day.  The dose is preferably 600-700 mcg/m2/day, more
preferable 650 mcg/m2/day. The infusion time is preferably between 1
and 24 hours, more preferably between 1 and 3 hours. Especially

preferred is an infusion time of about 1 hour.

Although guidance for the dosage is given above, the correct
dosage of the compound will vary according to the particular

formulation, the mode of application, and the particular situs, host and



human patient afflicted with cancer, conprising adm nistering to said

patient aweoapsReizof the invention once weekly at a do§,%T§i?§26M/m 997

ncg/ n2/ day. The dose is preferably 600-700 ntg/ n2/day, nore pre?erable 650
ncg/ . m2/ day. The infusion time is preferably between 1 and 24 hours, nore
preferably between 1 and 3 hours. Especially .preferred is an infusion, tine
of about 1 hour. Although gui dance fo[5the dosage is given above, the
correct dosage of the conpound will vary according to. the particul ar

formul ation, the node of appli.cation, and.the particular situs, host and WO

2004/ 0354WMPeT/MePEJsratesb 07 Other (fagtors ks age: hatdheweighheseR Licbrs | i ke
oty i aht. bt oet Con on.
condi t1 ol Shadrffisufiith, ki GkcAAIBA SORRIAAT. of € e iR, °"

condi tion conbi natrons, 'reactron sensi

severity cpmbitatibresasacsioal selsitivitiieeantnéeverityithe diskrsel slidlatieon can be
carried out continuously or periodically wthin the maxi numtol erated dose.

The presdakendpda@icepuns. pAGMEusERLPNEaR decertrted Bait condinumislyfr patients
af fected w.th,. state._cancer. .breast .cancer hepat ocel | ul ar car ci noma,

nel anorra,pecquqi% g‘f’&@éﬁ@b m%ﬁg mcté’rlu ?8 d&?ﬁri an cancer, NSClI, cancer,
epithelial cancer, pancreatic cancer and tunors that overexpress the

Her 2/ neu oncogene. Most preferably it is directed to the treatnent of
hepat ocel | ul ar candde, prdsgnémanveniédent isaparpicodadye dirented. tohether esent

invention is also directed to thad of treating a skin disease involving
hyper pr oRFIETATR O loPAETF SSHEFEE. VL REMHER RRRGHF o hipdts cancer,
adri ni St ¢idgiiotpiiae i) RIARESHAS cdlORschBK IcancRFP ¥BhaP baBcepPOUNd Of
the invention. e skin disease is preferably

ovarian cancer, NSCL cancer, epithelial cancer, pancreatic cancer and

tumors that overexpress the Her2‘/ neu oncogené_. Most preferably it is

directed to the treatment of hepatocellular cancer, melanoma, breast

and prostate cancer.

The present invention is also directed to a method of treating a
skin disease involving hyperproliferation of derrh_is cells in a mammal
which comprises administering to the mammal an effective, non-toxic
amount of a compound of the invention. The skiﬁ disease is preferably
psoriasis. The present invention is preferably directed to the treatment

of human patients affected with psoriasis, in particular severe psoriasis.

The cornpounds‘and compositions of this iﬁvention may be used
with other drugs to pfovide a combination therépy. The other drugs
may form part of the same composition, or be provided as a separate
composition for administration at the same time or a different time.
The identity of the other drug is not particularly limited, although
combination with other chemotherapeutic, hormonal or antibody agents
is envisaged . The amounts of the compound of the invention and the
other pharmaceutically active agent or agents and the relative timings of
administration will be-selected in order to achieve the desired combined

therapeutic effect.



psoriasis. The present invention is preferably directed to the treatnment of
human patients affected with psoriasis, in particular severe psoriasis. The
conmpound sitions of this invention may be used _w.th other drugs
to proviégagaggﬁgﬁﬁation therapy. The other drugs may fGFWSEHPOS3BY7 t he same
conposition, or .be provided as a separate conposition for adm nistration
at the sane tinme or a different tine. The identity of the other drug is not
particularly limted, although conbination with other chenotherapeutic,
hornonal or anti body agents™ is envié@ﬁed .-'The amounts of the conpound of
the invention and the other pharmaceutically active agent or agents and the

relative timngs of admnistration will be. selected in order to achieve
t he des;vyé%@?l ilned therapeutic effect. WO 2004/ 035613 PCT/ US2003/ 033207
16 EXA |l e 1. preparation of (4S)-nethyl hexanoic KF General

Procedures and the initial steps of the process are as described in W OL
58934. (4 :

S) - Mc Hex ERaxtaple Thr it atisn- of M8)-ReBrdhEkai &iccKFD- al | o- 1 | e- D-al | o-
Thr(Val-Alloc)-D-allo-Ile-D-Val-O-TrtC -resin: The Fnoc group was renoved
and Fnoc-Val -OH (678 ng, 2 -nmmol, 4 equiv), Frmoc-Thr(tBu)-OH (992 ng, 2.5

mmol, 5 V) P ( |, VAT MeHex- OH
(105", SHCYAL ROk ke ifITHaRS T Wy i e a € Wpeifita

pepti dyl i &Or0] B8@@d.e 3) wusing DIPCDI (233 L, for 1.5 mol and 3 equiv;
310 L, for 2 mol and 4.equiv; and 388 L, for 2.5 mmol, 5 equiv) and HOBt
(230 ng, for 1.5 mml and 3 equiv; 307 ng, for 2 mol and 4 equiv; and 395

ng,

(4S)—MeHex—D-Val—Thr(fBli]-Val-D-Val-D-Pro-Orn(Boc)—D-allo—Ile-D-allo—
Thr(Val-Alloc)-D-allo-lle-D-Val-O-TrtCl-resin:

The Fmoc group was removed and Fmoc-Val-OH (678 mg, 2 mmol, 4
equiv), Fmoc-Thr(tBu)-OH (992 mg, 2.5 mmol, 5 equiv), Fmoc-D-Val-OH
(678 mg, 2 mmol, 4 equiv), and (45)-MeHex-OH (195 mg, 1.5 mmol, 3
equiv) were sequentially added to the above peptidyl-resin (Example 3)
using DIPCDI (233 'pL, for 1.5 mmol and 3 equiv; 310 ul, for 2 mmol
and 4 equiv; and 388 uL, for 2.5 mmol, 5 equiv) and HOBt (230 mg, for
1.5 mmol and 3 equi\}; 307 mg, for 2 mmol and 4 equiv; and 395 mg,
2.5 mmol. 5 equiv) for 90 min. In éll cases; after 9_0 min of coupling, the
ninhydrin test was negative. Removal of Fmoc group and washings

were carried out as described in General Procedures.

(45)-MeHex-D-Val-Thr{tBu)-Val-D-Val-D-Pro-Orn(Boc)-D-allo-lle-D-allo-
Thr(Val-Z-Dhb-Phe-Alloc)-D-allo-lle-D-Val-O-TrtCl-resin:

Alloc group was removed with Pd(PPh3)4 (58 mg, 0.05 mmol, 0.1 equiv)
in the presence of PhSiH3 (617 pL, 5 mmol, 10 equiv) under atmosphere
of Ar and Alloc-Phe-Z-Dhb-OH {666 mg, 2 mmol, 4 equiv) and HOAt



2.5 mol. 5 equiv) for 90 mn. In all cases, after 90 mn of coupling, the
ni nhydrin test was negative. Renoval of Fnoc group and washings were
carried out as described in General Procedures. (4

S) - MeHexx l, = tBii)-Val-DVal-D-Pro-On(Boc)-D-allo-11e-D-allo-

Thr (Val - M@M&{%E% loc)-D- allo-1le-DVal-O Trtd -resi WeT/EF98¥3526up was
renoved with Pd(PPh3)4 (58 ng, 0.05 mml, 0.1 equiv) in the presence of
PhSiH3 (617 L, 5 mmol, 10 equiv) under atnosphere of Ar and

Al | oc- Phe-Z-Dhb-OH (666 ng, 2 mmol, 4 _equiv) and HOAt WD 2004/ 035613

PCT/ US2003/ 033207 17 (273 ng, 2 mmwll7 4 equiv) were dissolved in DVF (1.25
m.) and added to peptidyl-resin, then DIPCDI (310 L, 2 mml, 4 equiv) was
added an{273 mag,n2 xomad, $t equisy wane diskholvadeine DIME (i 25ydl) andeaddedhs

negative, Aft.er washings w d. CH2Cl12, al i quot of the

pept i dyl t¢ E’Epﬁgﬂﬁ%&f‘v égFE%WQMH% (111."995:%?89“1‘36?’%3 é‘ﬁléiegr?él%r oduct
was cha t.eFr| LBl - = I f . 4 1, 736. 18.
Found: nf@élﬁ%é?gﬁ%’f\%aﬁr gl,hfg@hggél, 1§ﬁ§h?ﬁﬁﬁ1tééf4 s Yregative:

S) - MeHex AReYakashingsBerithvVBIM B- atadl -CHBCH ,Qun (AddpreDofilthe-péreidyladesin

Thr (Val - Z- Dhb- Phe-H)-D- allo-1 le-D-Val-O+ After washings with DW and
CH2C12, whas Atdaded gwotlp TEA-Hp@hdiéP)wifeth PafiPhand (the mpyodacO5vasol , 0.1
equiv) in the presence. of PhSiH3 (617 L, 5 mol, 10 equiv) under atnosphere

of Ar. Trbaragsterised edypMALRI-TRE-MSavelrd rfan 1488 &8146 bV TAFAOQHRC1 2
(1:99) (5 x 30 sec). Filtrate were collected on H20O (4 nL) and the H20 was
parti al | §,73GA8v Eovind: any atla¥apH7 [MeNajbsl 7eh62ati6d®. 2 JMHKIRol ve solid
that appeared during the H20 renoval, and the solution was |yophilized, to
give 639 nmg (387 rnol, 77%vyield) of the title conpound with a purity of

(4.5)-MeHex—D—Valehr('tBu)-Val—D-Val-D-Pro-Orn(Boc)-D- allo-1le-D-allo-
Thr(Val-Z-Dhb-Phe-H)-D-allo-lle-D-Val-OH:

After washings with DMF and CHgClz, -the Alloc group was
removed with Pd(PPh3)4 (58 mg, 0.05 mmbl, 0.1 equiv) in the presence
of PhSiH3 (617 pL, S‘mrnol, 10 equiv) under afmosphere of Ar. The
protected peptide was cleaved from the resin by TFA-CH2Clg {1:99) (5 x
30 sec). Filtrate were collected on H20 (4 mL) and the H20 was partially
removed in a rotavapor. ' ACN was then.addcd'_to dissolve solid that
appeared during the HzO removal, and the solution was lyophilized, to
give 639 mg (387 pmol, 77% yield) of the title corﬂpound with a purity of
> 95 % as checked by HPLC (Condition A, tg 10.5 min).

(4S)-MeHex-D-Val-Thr-Val-D-Val-D-Pro-Orn-D- al{o—lle— cyclo(D-allo-Thr-
D-allo-lle-D-Val-Phe-Z-Dhb-Val)= (4S)methylhexanoic KF

The protected peptide (Example 6) (639 mg, 387 pmol) was
dissolved in CH2Cl2 (390 ‘'mL, 1 mM), and.HOBt.(237 mg, 1.55 mmol)
dissolved in the minirr_ium volume of DMF to dissolve HOBt, DIEA (203
pL, 1.16 mmol, 3 equiv), and DIPCDI (240 uL, 1.55 mmol, 4 equiv) were



> 95 % as checked by HPLC (Condition A, tR 10.5 mn). (4

S) - MeHex- Rovahaddskval - D-Val -D-Pro-Orn-D-alto-11e-cycl O(M] )
D-all o-11e-D Val - Phe=Z- Dhb- Val ) = (4S) net hyl hexanoi ¢ KF The pérzo?%dg?%)d

"peptide (Exanmple 6) (639 ng, 387 nol) was dissolved in CH2C12 (390 ni, 1
mV), and, HOBt (237 ng, 1.55 mmol) dissolved in the m ninum vol ume of DWF
to dissolve HOBt, D EA (203 NL, 1.16 |, 3 equiv), and DI PCDI (240 L,
1.55 mol, 4 eqU| v) were WO 2004/ OSSGing;CTI US2003/ 033207 18 added. The

M xture was.a dto stir for h,, then t e of the j.zation
step was %‘i@%‘i 9 pfiare fras @é\l"\‘/‘éqq t‘\’/\égrfg g Egn ré\?aﬁ%‘i’-%ﬁ @5&1 theder
reduced y t | I

TrA 20 (SOAPAEER S RiEk TRl By RETRE THE Mfert RS HiBohH by
sol vent vamﬁcﬁmmduhueﬂeaubedlpﬁesmﬁer Thdmdectadeq&ﬂfcepepﬁde digxane is
added (30 _nlL) and the solvent is reno evapor ati on under. reduced

pressure ‘éltsﬁélvﬁdd@e'EEAV\HQQ ehedy & frﬂ-r)e%ld lthﬁé%xmf e dvras-pboped ti‘i’L§t1K/\/as added
dlyd h . T duct fied ' HPLC (K

S”m Z%pr %nﬂ) h’f@%cr:#‘gf?’epzbﬁ@g FEIDOYRD 1 *évgp@rgg%deqﬁ oM o (+o 05%

ol 26oplsfine 88530 AnR! 57EdaP\ 0 ¥hd B slvRblP Rtfovia ey 19, 7 5

Found: m eva?q:;cﬁﬁf)loihZu&ﬂblcli%lal}etlucl:cﬁ}iire@gulfd\ﬂtﬂ’ﬂe+ prEFbess hdNviepeatdd ntiked00 Mz,

H20- D20 (9:1) spectrum of the compound is indicated_in Table I). Table |
RESI DUE Nimesh thenrHR® (8 mbdh wasoadded_ apdslyqphilizedy sTheioryde y- cHa)

product was purified by HPLC (Kromasil C8 5 um, 205 x 50 mm),
isocratic 44% acétonitrile (+0.05% TFA) in water (+0.05% TFA), 55
mL/h, detection at 220 nm, to give the title product (192 mg, 0.13
mmol, 26% yield, 92.3%). MALDI-TOF-MS, calcd for C75 H124 Ni14

O16, 1,477.9. Found: m/z 1,500.12 [M+Na]*, 1,515.97 [M+K]*. The

14 NMR (2.5 mM; SOO MHz, H20-D20 (9:1) spectrum of the compound

is indicated in Table I).

Table I
RESIDUE _ |N-H Ho Hp ' OTHER
(2)-Dhb 9.59 (s} - 6.63 (q, J =7.5[1.19 (d, y-CH3)
Hz) '

D-allolle 1 [8.82 (d, J =9.0|4.42 |1.87 1.25, 1.09, 0.82 (-

Hz) - | P CHp, 1-CHz, &
CH3)

L-Phe 875 @ J =55|463 [3.08 (m) 1731 @ H Ar, 9
Hz) | ' 7.25 (3H Ar, d)

DoalloThr |8.67(d,J =9.0 Hz) |4.64  |5.05 (m) _ 1.21 (-CH3)

D-Val 3 813 d J =75[4a33 [201 0.90 (2 y-CH3)
Hz) '




Hz) D-allo-lle 1 8.82 (d, J =9.0 4.42. 1.87 1.25, 1.09, 0.82 (y- Hz) CH2,
y-CH3, 8- CH3) L-Phe 8.75 (d, J =5.5 4.63 3.08 (n) 7.31 (2 HAr, t) H)
7.25 (3 déa Dallo-Thr 8.67(d, J =9.0 Hz) 4.64. 5.05 (m 1.21 (y-CH3)
D Val 3 FOWPS6 =7 5 4 33 201 0.90 (2 y-CH3) Hz) . RI/DDOOGIDE13

PCTI US2003/ 033207 19 1.88 (y-CH2), 2.96 L-Orn 8.29 (d, J. =7.5 4.31 1.66
(2H) (bs, 8-CH2), 7.56 Hz) (-NH3 D-allo-lle 2 7.92 (d) 4.18 1.80 1.25,
1.09, 0.81 (y- CH2, y-CH3, 8- CH3) D-Val 5 8.01 (d) 4.08 2.07 0.87 (2 y-CH3)
1.13 (y-CHB) L-Thr 8.19 (d, J =7.5 4929 4.14 (m) Hz) D-Val 2 7.89 (d, J
=7.5 4.32 2.11 0.78 (y-CH3) Hz) L-Val 4 8.04 (d) . 4.10 2.07 0.90 (2 y- CH3)
0.75[(y-CrB), 0.5 L-Val L 7.19[(d, J 90 Hz) 4.02 1.52 86, (VoB3) 2.96

L-Orn 8.29 (d, J =7.5431 |1.66 (2H) (bs, 5-CHg), 7.56
Hz) ' +
, |(e-NH3 ")
D-allo-lle2 |7.92(d) . 418  |1.80 1.25, 1.09, 0.81 (-
CH2, y-CH3, &-
CHg3)
D-Val 5 801(d 408 |2.07 0.87 (2 1-CHa)
1.13 (y-CH3)
L-Thr 8.19 (d, J =7.5(4.29 |4.14 (m)
Hz) | P
D-Val 2 789 (@, J =7.5|432 |2.11 0.78 (;-CH3)
Hz) ' |
LVal4 8.04 (d) 410 |2.07. "[0.90 (2 y-CH3g)
0.75 (-CHg), 0.65
L-Val 1 719(d,J=9Hz) |4.02 |152 (d, y-CHg)
2.23, 1.99 (m, B-CH2) 1.85 {m, v-
D-Pro - 4.36 CHp), 3.83 (1H, m, 5-CHp), 3.64
(1H, m, §-CHp)
1.57 (b-CHg) , 1.26,1.10, 1.33, 0.79
4(S)-MeHex |- | 226 |(d-CH, 8-CHa, -CH, e-CH3)

(2H)

1H-NMR spectroscopy [1H, NOESY, TOCSY at (278K)] was performed on
a Varian Unity Plus (500 MHz). ‘Chemical shifi:s (d) are expressed in
parts per million downfield from TMS. Coupling constants are

expressed in hertz,



2.23, 1.99 (m a-CH2) 1.85 (m y- DPro - 4.36 CH2), 3.83 (1H m 8-CH2),
3.64 (1lRyoBbo4d3 ) 1.57 (b-CH2) , 1.26,1.10, 1.33, 0. X - 2.26
(d-CHz, 8-CH3, y%, c-CH3) (2H) 1H NWR spectroscopy | ﬁT/Uﬁ@i{@ﬁﬁ}‘Fng at
(278K)] was performed on a Varian Unity Plus (500' MHz). Chenical shifts (d)
are expressed in parts per mllion downfield from T TMS. Coupling constants
are expressed in hertz. WO 2004/ 035 PCT/ US2003/ 033207 20 Exanple 2:
preparation of (4R)-nethvl hexanoi c KF Experi-nental procedures as decribed in
Exanmpl e 1, strté'_n with 1 g of ' were carried out with the only
except i ORSARRAE <. PrepaJation. ; CLIN GEXanaIc BhpxHex was repl aced by

(41R- MexHex. The product (220 , 0.15 mmol, 30% 92.3 % purity) was
characterized by ES-Ms5, Cr5 H124 N14 16,1,477.9. Found: mz 1, 499.07

(MtNa] +, tn&rtal[pdokkduréx asplerribed in Bxamplky t pt-scmithWitlrvilt  ofhe
finality of these assays is to interrupt the growh of a "in vitro" tunor
cel | cul tesia, mMergeeaisied eshwidushe Only srceBHOBS thed, irithe appropsiateéanpl e to

Cou o - ShemddSTAeREE: MF ebORet by PO aLeR . 305 BRI &k ) cuicom

erythrol euik®indnép! 80%31 92.3 % purity) was characterized by ES-MS, C75

Hi24 N14 O1e, '1,477.9. Found: m/z 1,499.07 [M+Na]*, 1,514.94
[M+K]*. |

Example 3: In vitro gtotoxic activity

The finality of these assays is to interrupt.the growth of a "in vitro"
tumor cell culture by means a continued exhibition of the cells to the

sample to be testing.

CELL LINES

Name N° ATCC" Species Tissue Characteristics

P-388 CCL-46 . mouse dscites fluid lymphoid neoplasm

K-562 CCL-243 ~ human leukemia erythroleukemia (pleural
. effusion)

A-549 CCL- 185 human lung lung carcinoma "NSCL"

SK-MEL-28 HTB-72 human melanoma ‘malignant melanoma

HT-29 HTB-38 human colon colon adenocarcinoma

LoVo CCL-229  human colon - colon adenocarcinoma

LoVo-Dox . human colon colon adenocarcinoma (MDR}

SW620 CCL-228 human colon colon adenocarcinoma (lymph

‘node metastasis)
DU-145 HTB-81 - human prostate prostate carcinoma, not

androgen receptors



effusion) A-549 CCL- 185 human |ung lung carcinoma "NSCL" SK-MEL-28 HTB-72
human nel fnes@4a8signant mel anoma HT-29 HIB-38 human col pnp.ged@foasaes
, human col on col on adenocar ¢ci none :1_0({/0- Dox

adenocarci noma LoVo CCL-229

human col on col on adenocarci noma (MDR) SW520 CCL-228 human col on col on
adenocar ci noma (|l ynmph node netastasis) DU 145 HTB-81 hunman prostate

not androgen recegtors WO 2004/ 035613 PCT/ US2003/ 033207
21 LNCaP CRL-1740 hunman prostate prost@dte adenocarci noma, w th androgen
receptors_SK-BR-3 HTB-30_ human breast breast adenocarci noma,  Her2/neu+,
- F7 46 pbumepy niopatast  Bredate AfCHOsaCReBAR, With

MDA- MB- 231 HTB- 26 human brgagtodineRebpdenocar ci nons,

prostate carcinons,

(pl eural ENCa8 on)

(pl eural effusion)
Her 2/ neu+, (pl eural
| GROV- ET ﬁ!ﬁnﬁ

ef f usi on)

| GROV-

1 human ovary ovary adenocarci noma

R-Dvary B0 adenoear cibseast, chareasteri zed ader®rarggoma,

resistant cells SK-OV-3 HIB-.77- human ovary oya%rgfgappaéﬁw&nafus(iml I ghant

ascites) OVCAR-3 HTB-161 human ovary ovary adenoca

MCF-7

HTB-22

MDA-MB-231 HTB-26

IGROV-1
IGROV-ET

SK-0OV-3

OVCAR-3
Hela
HeLa-APL

A-498
PANC-1
HMEC1

human

human

human

- human

HTB-77

HTB-161 -
CCL-2

HTB-44
CRL-1469

human

hiiman

human

human

human

human

- human

cind
breast breast adenocarcinoma, (pleural
effusion)
breast ‘breast : adenocarcinoma,

Her2 /neu+, (pleural effusion)

ovary ovary adenocarcinoma

ovary - ovary adenocarcinoma,
characterized as ET-743
resistant cells

ovary “ovary | adenocarcinoma

{malignant ascites)

ovary .. ovary adenocarcinoma
cervix cervix epitheloid carcinoma
cervix cervix epitheloid carcinoma,

_characterized as aplidine
resistant cells

kidney kidney carcinoma

pancreas  pancreatic epitheloid carcinoma

endothelium

A colorimetric type of assay, using sulforhodamine B (SRB) reaction has

been adapted for a quantitative measurement of cell growth and viability
[following the technique described by Philip Skehan, et al. (1990}, New
colorimetric cytotoxicity assay for anticancer drug screening, J. Natl
Cancer Inst., 82:1107-1112]

This form of the-assay employs 96 well cell culture microplates of 9

mm diameter (Faircloth, 1988; Mosmann, 1983). . Most of the cell lines

are obtained from American Type Culture Collection (ATCC) derived

from different human cancer types.



HeLa CCL-2 human cervix cervix epitheloid carcinoma HelLa-APL CCL-3 human
cervix cervix epitheloid carcinoma, characterized as aplidine resistant
cells A-498 E—?4 human ki dney ki dney carci noma PANC-1 CRL- 1469 hunman
pancr eas "paeFER01% epithel oi d carcinoma HVEC 1 huran BGTAGI206/033397 A
colorinetric type of assay, using sulforhodam ne B (SRB) reaction has been
adapted for a quantitative neasurenent of cell growh and viability
[foll owi ng the techni que descri bed bé Philip Skehan, et al. (1990), New
colorinmetric cytotoxicity assay for &Aticancer drug screening, J. Natl.
Cancer Inst., 82:11.07-11121 This form of the assay enploys 96 well cel
culture mcroplates of 9 mmdianeter (Faircloth', 1988; Msmann, 1983).
Most of the celiqlines are obtained from American Type Culture Collection

(ATOO) deri vecells pammanittained in RRMI d&dd: 100 SES, supplasntmbwith

PCT/ US2093/ L ' ' i %.E

suppl emﬁﬁeg?%g ﬁumg'ﬁl%ﬂ %pg:ﬁe/(% @#‘f’]‘?}%ﬁgﬁq BI %“g?% ?#%gg{’%g@%?ﬁggtﬁq ate and
then incabared, 58 GOL arkdO@0R HnthidiRpo hwerdiley experiniéers>dedlsi Werd s, cell's
were harvested from subgonfluent cultures using trypsin and resuspended in

fresh nelaatmestrd fioan siuhqordlueny ¢ultures veietiypsimenderesuspansted sy pl at es,
at 5 x 1 ells. hoell,in aliquots of 195 ' | nmedium and they are

al | oned {f'gs]ﬁﬁ;%cil'}rlorﬁ(}je(fﬂge pb:’:}tgg% surface by growing in drug free nmedium for
18 hours. Afterward, sanples are added in aliquots of 51 in a ranging from

10 to 10-8 _ e ,
Cells are seeded in 96 well microtiter plates, at 5 x 103 cells per

well in aliquots of 195 ul medium, and they are allowed to attach to the
plate surface by gfowing in drug free medium for 18 hours. Afterward,
samples are added in aliquots of 5 ul in a ranging from 10 to 108
ug/ml, dissolved in DMSO/EtOH/PBS (0.5:0.5:99).  After 48 hours
exposure, the antitumor effect are measured by the SRB methodology:
cells are fixed by adding 50 pl of cold 50% (wt/vol) trichloroacetic acid
(TCA) and incubafir}g for 60 minutes at 4°C. Plates are washed with
deionized water and dried. One hundredvpl of SRB solution (0.4%
wt/vol in 1% acetic acid) is added to each microtiter well and incubated
for 10 minutes at roofn temperature. Unbound SRB is removed by
washing with 1% acetic acid. Plates are air dried and bound stain is
solubilized with Tfis_ buffer. Optical densities are read on a automated

spectrophotometric plate reader at a single wavelength of 490 nm.

The values for nﬁea{n +/- SD of data from triplicate wells are
calculated. Some parameters for cellular responses can be calculated: GI
= growth inhibition, TGI = total growth inhibition (cytostatic effect) and LC
= cell killing (cytotoxic effect). '

Results are given in table I, there is no- significant difference

between the compounds:

Table II. Activity Data (Molar).



pg/ M, dissolved in DVBSO Et OH. / PBS (0.5:0.5:99). After 48 hours
the antitunor effect are neasured by the SRB net hodol ogy:

cells are fixed
by addi ng, 5 £old 50% (wt/vol ) trichloroacetic aC|hl:('j,la‘(é C@ and
I ncubat i ng&%boj‘ojé mnutes at 4C. Plates.are washed witH< gzg "B wat er and
dried. One hundred pl of SRB solution (0.4% w/vol in 1% acetic acid) is
added to each mcrotiter well and incubated for 10 m nutes at room
tenperature. Unbound SRB is renoved bys washing with 1% acetic acid. Plates
are air dried and bound stain is solubilized with Tris buffer. Optical
densities are read on a automated spectrophotonetric plate reader at a
singl e wavel ength of 490 rim The values for nean. +/- SD of data from
triplicate wells are cal cul ated. Sone parameters for cellular responses can

be calci-a-!-ed:—el——-—g-ﬁ —t-ot SR e
(cyt ost AGELLeLINE ) an

exposure,

L‘C = cé'mekhh%lﬁﬁ (&§t-me&khest KF dﬂtymeném KE |are
gi ven i b ', therg nol -+ 4 cant s ?nce t he
conpounqs: Table I1. Ad ty E &@blar) g‘éz 4/ 03561 S2003/ 33207
23 CELL |LI NE 5- met hhex E«Vlﬁll(43) Rhex kA2 ﬂﬁs 01 50
7, 51E-07] 2, 37E-07 1, 2081060 TG .3,606408 06 6 HABEC062, 14E- ,825@@ 3, 603;—06
2 58E. 0 A 06  LooqoiBE. ﬁ?@%&éf 06’ 4| BH=S ~skov- AR T

Tel 2,31e-06 2 58E-06 2,46E-06
LC50 557E-06 5,93E-06 4 ,04E-06
SKOV-3 6I50 |- - -
T6I - - -
LC50 - - -
IGROV GI50. - (4,20E-07 2,92E-07 9.41E-07
T6I 1,40E-06 7 B1E-07 1,81E-06
LC50 3,80E-06 2,62E-06 3,50E-06
IGROV-ET 6150 4 47E-07 2,25E-07 8,05E-07
TGI 9 54E-07 4 79€E-07 1,62E-06
LC50 3,09E-06 2,82E-06 3,26E-06
SK-BR-3 6I50 . |3,98E-07 1,81E-07 1,25E-06
T6I- - |4,48E-06 3,32E-07 2,20E-06
LC50 6,77E-06 6,06E-07 3,86E-06
MEL-28 6I50 6,90E-07 143E-06 1,14E-06
TG6I 1,56E-06 2,60E-06 2,09E-06
LC50 3,55E-06 4,72E-06 3,80E-06
H-MEC-1 GI50 - - -
TGL - . -
Leso |- - -
A-549 GI50 8,66E-07 2,67E-Q7 1,20E-06
TGI 1,81E-06 7 17E-07 2,26E-06
LC50 3,78€-06 3,09E-06 4 ,24E-06
K-562 GI5S0 1,54E-06 2,52E-06 3,73E-06
TGI - ' |2,95E-06 6,77€-06 6,77E-06
LC50 5,66E-06 6,77E-06 6,77E-06
PANC-1 GI50 1,38E-06 6,77E-06 4 70E-06
T6I 2,89E-06 6,77E-06 4 24E-06
LC50 6,07€-06 6,77€-06 4,24E-06
HT-29 GI50 1,41£-07 3,01E-07 7 38E-07




- TG

- - LGSO -
7,51E- 07 wPdeafied-Co0 3, 80E-06 2, 62E-06 3, SOE-06 |

2,25E-07 8,05E-0/7/ T4 9,54E-07 4,79E-07 1,62E-06 LC50
3, 26E-06 SK-BR-3 0150, 3,98E-07 1,81E-07 1,25E-06 TG4 4,48E-06 3, 32E-07
2,20E-06 LC50 6, 77E-06 6, 06E-07 3, 86E-06 MEL-28 0150 6, 90E-07 1, 43E-06

1, 14E-06 TG 1,56E-06 2, 60E-06 2, 09E-

| GROV 01 50 4, 20E-07 2, 92E=07 9, 41E-07 TA4A 1, 40E-06

Coo BuE g e

07
06

6 LC50 3,55E-06 4, 72E-06 3, 80E-06

HMC1 350 - T3 - LGS0 ----- A- 54@ G 50 8,66E-07 2,67E-07 1, 20E-06 Td
1, 81E-06,7, 17E-07 2, 26E-06 "LC50 3, 78E-06 3,09E-06 4, 24E-06 K-562 0I50
1, 54E-06|2, 52E- 06 3, 736 DBITG 22BIE-0% 6, 7{E84E-6777E- 06 | 1588006, 66E- 0b
6, 77E- 0616, 7?5— 99 PANS L,J\CS,Q,.S_O 5%‘@-_,’_9?\9 Z"EZ ;66705 06 §§2@_0%9E- 06
O T 1E OO gl 00 T &80 = V1 30E.07 . |1 63E.07 2 48E-07
T6I 2,26E-07 3,08E-07 7,78E-07
LC50 4,28E-07 5,80E-07 2,28E-06
LOVO-DOX 6I50° ' |1,62E-07 1,57E-07 2,88E-07
TG 3,17€-07 3,25E-07 7.71E-07
LC50 6,20E-07 6.77E-07 2.19E-06
HELA GI50  |8,39E-07 1,18E-06 1,05E-06
T6I 1,89E-06 2 42E-06 1,93E-06
LC50 4,26E-06 4 97E-06 3,55E-06
HELA-APL 6I50. - |1,06E-06 1,04€E-06 1,56E-06
T6I 2,17E-06 2,13E-06 3,47E-06
LC50 4,43E-06 4,39E-06 6,77E-06

Example 4: in vitro toXicity

In order to asseés the cytotoxicity of | the dnigs to normal cells, we
used 96 well plateé plated at a density of S000 cells per well with
normal cell lines rna.in_tained as per the directions of the ATCC: AML-12,
normal mouse liver cells and NRK-52E, norma_l rat kidney cell. The
cells in each plate wefe permitted to settle overnight before adding the
test drug. To each'w_cll (100u] medium) 104l of drug in media was added
at varying concentrations (1x10-19-0.01mg/ rﬁl final concentration} and
further incubated overriight at 370C with 5% C02~.,. All experiments were
repeated at least 3 times and were assayed in duplicate. After 24h the
MTS assay (Cell’fiter 96 aqueous} was performed according to the
manufacturer’s (Promega) directions (for all cell types). Cell viability

(mitochondrial activity) is determined via' enzymatic conversion of the



HT-29 A 50 1,41E-07 3,01E-07 7, 38E-07 WD 2004/ 035613 PCT/ US2003/ 033207 24
TG , 2, {b2004/03863LlE- 07 1,54E-06 LOO 5, 62E-07 2, 71E- 06Ca/@2803@3320.OVO G 50
1, 20E-07 1, 63E-07 2,48E-07 TA. 2,26E-07 3,08E-07 7,78E-07 LC50 4, 28E-07
5, 80E-07 2,28E-06 LOVO-bOX G50 1,62E-07 1,57E-07 2,88E-07 TA 3, 17E-07
3,25E-07 7,71E-07 LC50 6, 20E-07 6, 77E-07 2,19E-06 HELA 600 8, 39E-07
1,18E-06 1,05E-06 TG 1,89E-06 2,42E-Q@6 1,93E-06 LC50 4, 26E-06 4, 97E-06
3,55E-06 HELA-APL G50. 1,06E-06 1,04E-06 1,56E-06 TG 2,17E-06 2, 13E-06
3, 47E- 06 fokfeQath $h35sRGtet, 39E-06 6, 77E-06 Exanple 4: in vitro toxicity In
order to assess the cytotoxicity of the drugs to normal cells, we used 96

Il pl I d d i f 5000 ' [I.wth_. | |1
| es i A8 AL d sthe, HERR e sfowlhat FARIE Rty is s gt iRt rouse
liver celligference NRtwaedn tHe M pAinds dsemaphihexdlfoicCRF Sand ﬁ%hegtﬁt e

were permtted to settle overnight before adding the test drug.
wel | ( 100menleylihexpnodd K. drug in nedi a was added’ at varyi ng concentrations
(1x10-10-0.01nmg/ M final concentration) and further incubated overni ght at

370C with 5% C02... All experinents were repeated at |least 3 tinmes and were
assayed in duplicate. After 24h the
Table 111
ALM Liver NRK Kidney
ICs0 (M) K ICso (UM)

5- methylhexanoic KF
Y 3.4 2.7

(4S)-methylhexancicKF | © = 5.4 | a7

Example 5: in vivo MTD. in. CD-1 mice and in athvmic animals

The Maximum Tol_eratéd Dose is determined in CD-1 and athymic mice
(both genders) for each drug after single bolus administration and after
5 dayly doses. The results are given in table IV, there is no significant
difference between the compounds 5 methylhexanoic KF and {48)-

methylhexanoic KF.

Table IV

"5- methylhexanoic KF ~ (4S)-methylhexanoic KF




MIS assay (Cell Titer 96 aqueous) was performed according to the

manuf acturer's (Proniega) directions (for all cell types). Cell viability
(mtochondrial activity) is determ ned via enzymati c conversion of the WO
2004/ 035 003/ 033207 25 fornmazan substrate. n be seen from
t he resu%ézlﬁ)@- able Ill, there is no significant di ff?ﬁ@ﬁ%@""ﬁ@f%@%n t he
conpounds 5 net hyl hexanoi ¢ KF and (4S)- nethyl hexanoic KF. Table Il ALM
Liver NRK Kidney 1C50 (M IC50 (M 5- nethylhexanoic KF 3.4 2.7
(4S) - net hyl hexanoic KF 5.4 2.7 Exanmple 5: in vivo MID. in CD-1 mce and in
athymi ¢ ani mal s The Maxi mum Tol er at edbDose is deternined in CD-1 and athynic
mce (both genders) for. each drug after single bolus adm nistration and

after HMueyCh-ldores. The results 806 given in fable IV, tB8@0e is no
Si gnifiq%sg{lgfer ence |between the conpounds 5jnethyl hexanoic KF and (@S)-
met hyl hdxanorc KFE. Tablg |V 5- nethyl hexanoic KFE (4S)-net hyl hexanoi ¢ _KF WO
2004/ 0338¢BalPCR-USPe03/ 033207 26 RB0e CD- 1. mi ce 300 300 XD Bol us

MTD Bolus

Male CD-1 mice - 175-350 ' 175-350

MTD 5DD '

Female CD-1 mice | 175-350 | 175-350

MTD 5DD '

Male athymic mice - 350 : 350

MTD Bolus ' |

Female athymic mice 325 ' 325

MTD Bolus '

Male athymic mice | 350 | 350

MTD 5DD '

Female athymic mice C 325 o 325

MTD 5DD ' |

Example 6: in vivo efficacy in breast xenografts (SDD)

The efficacy of 5-methylhexanoic KF and (4S)-methylhexanoic KF
each at the three quarters maximum tolerated 'dose (MTD) level, was
analyzed in breast xehografts following an administration regimen of
five consecutive daily (i.e., QDx5) intravenous (iv)' bolus injections (Days
0-4) in female athymic mice. The compounds were provided as freshly
prepared vialed solutions in vehicle [Cremophor-EL/Ethanol/Water
(5:5:90)). Each daily dose {of QDx5 schedule) was administered iv in an

injection volume of 0.2 ml per 20 gram animal.



Fenrale CD-1 mce 200 200 MID Bolus Male CD-1 mice 175-350 175-350 MID 5DD

Femal e CDwb 2u6658135- 350 175-350 MID5DD Mal e athymic m MI'D
Bol us Femal e athym c mce 325 325 MID Bolus Ml e at hymPg%%ﬁ'?gmg’g%OéSO

MID5DD Femal e athymic mce 325 325 MID 5DD Exanple 6: in vivo efficacy in
breast xenografts (5DD) The efficacy of 5-nethyl hexanoic KF and

(4S) - met hyl hexanoi ¢ KF each at the 2hree quarters maxi numtol erated dose
(MID) level, was analyzed in breast xenografts follow ng an adm nistration

regi men of EvabuSweEeepthate thandy groweh, o) ddirésy (treateRol us
injections (Days 0-4) in fenmale athymc ni.ce. The conpounds were provided
as fresigrquppe to vhalvehigel anritorlsgriottpy Bie. c Ve AT ASHoplddeated/ thatanol / Wat er

5:5:90)])]. ,Each.daily d f 5 hedul dm. ni st iV i
{ni oot ShegReRs Bptnal - yaibé; oggiGed ot Pak 3 Seesomitodenral drig " *"
PCT/ US2QA34 43340 Tor 21 BRI 8 8fciiin,| WARE.obO b liddIeagllysespondi ng

treated group relative~to the vehicle control group (1.e., % OI/LC)
i ndi cat ¢dsingatthe Mann-Whitney, non-parametric method) revealed that,

unexpectedly in view of their very similar structure and in view of the
previous examples, there was a significant difference in efficacy between

the two compounds.

Based on efficacy studies described hereiﬁ and toxicity
experiments performed earlier {example 4) a therapeutic index of at
least 1.33 (1 x MTD /0:75' x MTD, dose at which drug is toxic/dose at
which drug is efficacious) can be assigned to {48)-methylhexanoic KF. In
addition, a biologically relevant observation was that the antitumor
effect of (4S)-methyihekanoic KF in breast was longef lasting than in
prostate xenografts (éxample 7}, at the same relative MTD dose. In
summary, (4S)-methylhexanoic KF clearly appears to be the more
potent isomer in breast xenografts and the duration of its biological

action suggests that it has a long lasting impact in this type of tumor.

Table V
Dose Net tumor Growth % AT[AC
pg/ kg mm?, n=9
Control | . 167 100
S5-methylhexanoic | 245 108 65
KF '




the | owest (optimal) value occurred on Day 3 after initiation of drug
treatnent for all groups. In addition, pair-w se statistical anal yses

(using t tney, non-paranetric nethod) reveal ed that unexpectedly
in view o Opﬁﬂq?yggry, simlar structure and in view of PERES29P833281,5

exanpl es, there was a significant difference in efficacy between the two
conpounds. Based on efficacy studies described herein and toxicity
experinments perfornmed earlier (exaaﬁle 4) a therapeutic index of at |east
1.33 (1 x MID/ 0. 75 x MID, dose at |ch drug I's toxic/ dose at which drug

- KE—In. . addition, a
bi ol 0 (%@H y rel evant bserva2#8n was that tﬁé antitynor ef f&tt of

i'n breast was lljonger lasting tlhan in prostate
xenog g} at the same reglative MID dosg. In sumary,
(49S) - methythexanoi (TN— ctearty appears to be the mor potent T SOmer 1
breast xenografts and the duration of its biological action suggests that
it has a long lasting inpact in this type of tunor. Table V Dose Net tunor
G owth % AT/ AC Ng/ kg mTB n- 9 Oontrol - 167 100 5-net hyl hexanoi ¢ 245 108
X4 grpef Y52 S gzgnografts (aBN) 245 74 44 et hyl hexanoi c
KF Exanple 7: in vivo efflcacy I n prostate xenografts (5DD1

The efficacy of S-methylhexanoic KF and (48)-methylhexanoic KF
at one dose each, was analyzed in prostate xenografts following an
administration regimen of five consecutive daily (i.e., QDxS) intravenous
(iv) bolus injections (Days 0-4) in'male athymic mice. The compounds
were provided as freshly prepared vialed solutions in vehicle
[Cremophor-EL/ Ethant)l/ Water (5:5:90)]. Each daily dose (of QDxS
schedule) was administered iv in an injection volume of 0.2 ml per 20

gram animal.

Evaluation of net tumor growth of the t:brresp’onding treated group
relative to the vehicle control group (i.e., % AT/AC) indicated that the
lowest (optimal) tra_lue occurred on Day 3 after initiation of drug
treatment for all groups. In addition, pait'-wise statistical analyses
(using a Mann-Whitney, non-parametric method) revealed that
significantly more efficacy was achieved with (4S)-methylhexanoic KF at
a 262 pg/kg/day dosé. Base on efficacy studies described herein and
toxicity experimerits. performed earlier (example 4), a therapeutic index
of at least 1.33 (1 x MTD/0.75 x MTD, dose at which drug is toxic/dose
at which drug is efficacious) can be assigned to {45)-methylhexanoic KF.

The results are listed in Table VI below.

Table VI



The efficacy, of 5-nethyl hexanoic KF and (4S)-nethyl hexanoic KF at one dose
each, -was analyzed in prostate xenografts followng an admnistration

regi men bV, secutive daily (i.e., QXxS) intravengus i v) bol us

i nj ecti oﬁgozz@é@g&g?@ in male athymc nice. The corrpounﬂngﬁé}”ég‘{?P%i ded as
freshly prepared vialed solutions in vehicle [Crenophor-EL/Ethanol /Wt er
(5:5:90)]. Each daily dose (of Qx5 schedule). was adm nistered iv in an
injection volune of 0.2 mM per 20 gram animal. Evaluation of net tunor
grow h of the corresponding treated@9group relative to the vehicle' control
group (i.e., %AT/"W) indicated that the |owest (optinmal) val ue occurred
on Day"3 after rtnitrati pn ol @ogd 1 ERldi®inorF Crowhl TOUDS, ATY A artrion,
pair-wi se statistical apalyses _(usingja I%/hn_q—V\they non-'pararmetric
method) reveal ed that $i gni fi&/%8k 1y ndP® et 0cacy was achi eved with

(4S) =met hyl hexanoic KF at a 262 pg/kg/day dose. Base|on efficacy studies
descr ifbed &ll ofmd TPXTCT Ty EXPETTEITS B?g%mned artrertexanptre—), a
t herageutic index of at least 1.33 (1/x Ml .75 x MID, dose1 whi ch|drug
is toxic/dose at which{drug is efficafious) can be apsigned to
(4S) - " dtheNa@ifoi&F- | 1he bgsults afe Tisgeg in raple Vi biq_ow. rapjje Vi
WO 2004/ 035613 PCT/ US2003/ 033207 29 Dose Net tunor Gowth % AT/ AC (4;/ kg)
mB, NI Control - 236/ 100 5-nethyl hexanoic 262 126/ 53 KF

(4S)- 262 - 62 26
methylhexanoic KF

Example 8: antitumor activity of Kahalalide F analogs in hollow fiber

using a panel of human tumor cell lines.

The antitumor activity of the Kahalalide F analogs discussed above
has been tested in thé hollow fiber (HF) system using a panel of
human tumor cell lines, namely, SK-Hep-1 thepatoma), HepG?2
(hepatocellular carcinoma), Panc-1 (pancreas), and Mel-28
(melanoma). The huﬁan tumor cells are encapsulated in HFs in vitro

and later implanted into female athymic mice in vivo,

Doses of 5 methylhe)'ianoic KF and (4S)-methylhexanoic KF were
selected on the basis of prior MTD experimeﬁts carried out in
athymic mice resulting in a dosage of 325 pg/kg/day (see example
5). Five consecutive daily doses were administered intraperitoneal (ip}

in an injection volume of 0.2 ml per 20 gram animal.

Overall, KF-4(S)-Met demonstrates statistically significant antitumor
activity against hepatoma (sc), hepatocellular carcinoma (both ip and
s¢), pancreas (ip), a-nc.i shows a trend towards significance (i.e., P =
0.059) in the sc compartment in pancreas and melanoma. In
contrast, KF-5-Met is.lac.tive in fewer tumor types, namely, only

pancreas (both ip and sc), and melanoma (s¢}, but not any type of the



(4S)- 262 62 26 nethyl hexanoic KF Exanple 8: antitunor activity of
Kahal al i de F analogs in hollow fiber wusing a panel of human tunor cel

lines. T, i r activity of the Kahal alide F anal i above
has beena?E@pgﬁk?ﬁDthe hol | ow fi ber (HF) system using gqég%g‘ﬁgéiﬁﬂunan
tunmor cell lines, nanely, SK-Hep-1 (hepatoma), Hep& (hepatocellular

carci noma), Panc-1 (pancreas), and Mel-28 (nelanom). The human tunor cells
are encapsulated in HFs in vitro andsjhater inplanted into female athymc
mce in vivo. Doses of 5 nethyl hexanoic KF and (4S)-net hyl hexanoi c KF were

selected on. the basis of . prior MD experinents cargied out.in .athymc mce
resul ti ngh‘ieﬁ %arb%egggt.gsqu.éé§tgp%£gagpﬁlg%geg&g&ﬁplﬁeﬂstgg' oﬁi% E%tﬂgecut ive
dai | y dosggoweRehieRnelehay iR thé differdrice8aitwleeR) the forpodact i on vol ume
of 0.2 m per 20 gramanimal. Overall, KF-4(S)-Met denonstrates
statistically significant antitunor activity against hepatoma (sc),

hepat ocel | ul ar carcinoma (both ip and sc), pancreas (ip), and shows a trend
towards significance (i.e., P = 0.059) in the sc conpartnment in pancreas

+ W N £

and nel apgEH—contfast—K—5—vet—ts—act+ve—+n—fewer—turer—typess—manel y,
only pamy@? (bo

WO 2004/ 035613 PCTT []JSIZBQ% QWW@%"‘*@A@?(’E&' %‘3.8; Kﬁg%hn?rg?g C; tﬂg

results ifs listed on the table bejow, which cllearly show the di ffereqces
bet ween the conpounds.| DROBePIVOR TYPReME2 LOCATI ORaperdbi t riar yMelRBer |of
cel | s/ HF) : ' -
ip | sc ip sc ip sc ip sc
0.575
Vehicle 0.872 | 0.576 | 0,509 | 0.200 | 0.392 | 2.078 | 1.77
0.485 | 0.525*
KF-4(S)-Met 0.335* | 0.319* | 0.129* | 0.2378 | 1.906 | 1.51
0.693 | 0.686 -
KF-5-Met ' 0.475 | 0.361 | 0.149* | 0.192* | 1.771 | 1.56

*Statistically significant, P < 0.05. §Trend towards significance, i.e., P = 0.059.



SK-HOP-1 Hep& Pane-1 Mel-28 ip sc ip scipsoip sc 0.575 Vehicle 0.872
0.576 0.509 0.200 0.392 2.078 1.77 0.485 0.525* KF-4(S)-Met 0.335* 0.319*
0.,129* 0.237 1.906 1.51 0.693" 0.686 KF-5-Met 0.475 0.361 0.149* 0.192*

1.771 1.56 *Statistically significant, < 0.05. Trend towards
significance, i.e., 0. 059. CLAI VE: [ A compound of formula 1: H2N O NH
0 I\CbAI\III4BHOONH~r Z/JO NOHN ONHOOONH Ni NH Ol~ HN OHON
O OH HFormula 1
1. A compound of formula 1:

\_VL w o

o] Z :

E§,NH 0 NH

N 0

°. Y‘Y
N;fﬁ/\/\

0
Formula 1

and pharmaceutically acceptable salts, prodrugs, tautotners, and solvates, thereof.

2. A compound according to claim 1 whetein the compound is (45)-MeHex-D-Val-L-Thr-L-Val-
D-Val-D-Pro-L-Otn-D-alo-Tle-cyclo(D-allo-Thr-D-alls-Tle-D-Val-L-Phe-Z-Dhb-L-Val) and

pharmaceutically acceptable salts, prodrugs, tautomers, and solvates, thereof.

3. A compound according to claim 1, wherein the compound is is (4.5)-MeHex-D-Val-L-Thr-L-
Val-D-Val-D-Pro-L-On-D-gllo-Ile-cyelo(D-allo- Thr-D-alle-1le-D-Val-L-Phe-Z-Dhb-L-Val) and

pharmaceutically acceptable salts thereof.

4. A compound, as defined in any one of claims 1 to 3, wherein the compound contains at most

25% of any other kahalalide compound.

5. A compound, as defined in any one of claims 1 to 4, wherein the compound contains at most

10% of any other kahalalide compound.

6. A compound, as defined in any one of claims 1 to 5, wherein the compound contains at most

5% of any other kahalalide compound.



and pharmaceutically acceptable salts, prodrugs, tautoners, and sol vates,
thereof. 2. A conpound according to claiqil wherein the conmpound is

(43) - MeHex- D- Val - L- Thr - L- Val - >

D-Val -D-Pro-L-On-D-allo-1le-cyclo(D-alto-Thr-D-alto-11e-DVal - L-Phe-2Z-Dhb-L
-Val ) and, pharmaceutically acceptable salts, prodrugs, tautoners, and

sol vat es, A caapewid, adefined s ene ohdeios dith§, vheteihahasompannd centains Aemesnpound
is i - Val - | - L-
Val %D\Q}g?ayﬁlﬁ%jgéﬁﬁé&\é?&)gpgﬁm{l e-syclo(D-alto-Thr-D-all o-11 e-D- Val - L- Phe- Z- Dh
b-L-Val) and pharnmaceutically acceptable salts thereof. 4. A conpound, as
defithed i campownieasodefipbdinnmy bnt of zimatien & whérbie thompoptddcontgial Asmait NDSt
25@6f¢ ﬁgg %th{hh al al i de conpound. 5. A conpound, as defined in any one
of cl di°M™ %Y 4 WTEFRTRYHe conpound contains at nobst  10% of any ot her
kahal al i de conpound. 6. A conpound, as defined in any one of clainms 1 to 5,

wher®i n theompoRancicFad &i 4§ ot oNBlsins 124@0khatu i iehpdidbabakingg: sePOUNd.
ound, as defined in any one of clainms 1to 6, wherein the

3b. 7. A co

conﬂ%ﬁ%dﬁé@h&gﬁﬁﬁhgﬁmﬁﬁ§FW02@@of any other kahal al i de conpound. 8. A
conpound, as defined in any one of clains 1 to 7, wherein the conpound
Cont gy ns ALoBSlnd, KARh-2MWard HRELr KANRIAL bAEh GOIRALDS o Rind Ao RPN 25
defined i'n any oné of cf ai ns to 8, wherein the conpdﬂng SR ar ns Af" most

0. 598.%f cdnyy athlrdnahidalikelcalmpdend onpound. 10. A conpound, as defined in any one
of claims 1 to 9, wherein the conpound contains |ess than 0.5% of any other

kahaj.al i de conpound. , 11., A conpoupd,. as defined .in any one_ of cl ai] l1to
10, ere‘?ﬁowggunéio%%éﬁﬁd %%%%Pgﬂf’f”ﬁl It %'p cgein § .°°¥K1P(?Bﬁf)5lfﬂ&ta nﬁ‘\Ydefi ned

in eone of clainms | to 11, wherein the conpound is free of kahalalide F
having a 5-net hyl hexyl sidechain. 13. A pharmaceutical conposition

conprisiqg a conpound as defined in any one of clains | to 12
12. compound, as defined in any one of claims’1 to 11, wherein the compound is free of

kahalalide I having a 5-methylhexyl sidechain.

13. A pharmaceutical composition comprising a compound as defined in any one of claims 1 to 12

and a pharmaceutically acceptable carrier, vehicle or diluent.

14.  The use of a compound as defined in any one of claims 1 to 12 in the manufacture of a
medicament.

15. A compound as defined in any one of claims 1 to 12 for use as a medicament.

16.  The use of a compound as defined in any one of claims 1 to 12 in the manufacture of a

medicament for the treatment of cancer, psoriasis, viral infection or fungal infection.

17.  The use of 2 compound as defined in any one of claims 1 to 12 in the manufacture of a

medicament for the treatment of cancer ot psoriasis in a mammal.

18. A use according to claim 17, wherein the mammal is 2 human.
19. A use accotding to claim 18, whetein the human is affected by cancet.
20. A use according to claim 19, wherein the cancer is a refractory cancer that does not respond

favourably to other treatments.



‘and a pharmaceutically acceptable carrier, vehicle or diluent. 14. The use
of a conpound as defined in any one of &2ims | to 12 in the manufacture of
a nedicanment. 15. A conpound as defined in any one of clainms 1 to 12 for

use as a nedicanent. 16. The use of a cq un s defined in any one of
oo 1A e _fécﬂgﬁﬂs Fﬂacjl?fﬁh_ b HOEHGRE N FAnECT ! Eﬁ PFOSFaLE HECt T RIETHERT STt
CangepatoRAML: @&difomna ifeBlnoind] @FSrb QR cRiicef, WOLRLank & §GhOPancd/ NSENRM&E Of a
conpound as defined in any one of claims 1 to 12 in the manufacture of a
mediepéietinkcaficsr, prhereaticsanqep md winogaheeoverrpssothi 45/ nen opcagansral . 18. A use
according to claim17, wherein the mammal is a human. 19. A use according to
cl aism 18, erein.t s affected ancer . " rding to
ol a7 10 HREREh il DU A OEERES AP EARE Sy i S SRRAREEL D | C
f avaumpblnd 1saleGhdibih ahy 6Ad oRMiss 12412 AdisRcasdaitdi agent.o cl ai m 19, wherein the
cancer is selected fromprostate cancer, breast cancer, hepatocellular
carci noma, neIannﬁ, col orectal cancer, renal cancer, _ovarian gancer, NSCL
cander, ‘epofteferdhe pgpaation pbmeqmpoupd apdafoed iy ong b FamsHale lgver expr ess
the Her2/neu oncogene. 22. A kit conprising separate containers containing a
pharjyaceuy %&@éss QATRARE td AIMCANMRhLrehNge frocGOIRQ Hﬂﬁetﬁﬁhgﬁflbie gdd L, ghi¥inne of
claims 1'to 12 and a reconstituting agent. 23. A process for the preparation
of amaempound as defined in any one of clains 1 to 12. 24. A process
according to claim 21, wherein the process uses 4-nethyl hexanoic acid as a
starting , material . .25 pryacess _according to, gl ai 1 erein the process
ised™ %y FBERS pRertfp e B AT SESAETER LR enai LS R

starting material.



