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compounds, in particular to anal ogues of. kahal alide
F, where the aliphatic 5-nethyl hexanoic acid has been
repl aced by 4-nethyl hexanoic acid, pharmaceuti cal
conpositions containing themand their use as
antitunoral, antiviral, antifungal agents and in the
treatnment of psoriasis. BACKGROUND COF THE | NVENTI ON
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BACKGROUND OF THE INVENTION

The kahalalide compounds are peptides isolated from a Hawaiian
herbivorous marine spécies of mollusc, 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: “Two acyclic kahalalides from the sacoglossan

mollusk Elysia rufescens”.

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

Elysia ornata and the green alga Bryopsis épecies”.



72 : "Kahal alide Ki A new cyclic depsipeptide fromthe
hawai i an green al ga bryopsis species". For related
WO e@ans®)3 see al so Coetz et at., Tetrahedron, ROP9S2065033207
7739-7746: "The absolute stereochem stry of Kahal alide
F'; Albericio, F. et al. Tetrahedron Letters, 2000,
41, 9765-9769: "Kahal alide B. Synthesis of a natural
cycl odepsi peptide"; Becerra2zet at. J. Chem Ecol.
2001, 27(11), 2287-99: "Chem cal defenses of the
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Al ga bryopsis sp.". t'he kahal al i de conpounds,
72k dficdledlntide FKi 4 nbw opslic plepsimiptide feraude bawaign green
antitumpral actjvity. Its structure is.conplex,
alg@ohmﬁépe%‘lefl}"am no acids as a cyclic part, and an
exocyclic chain of seven amno acids with a term nal
fatty acid group. Its activity against in vitro cell
cul For eslaséd hepantd, seg alsocGootrm eAdd4 Tednahédmream 2PN SS;

carcinomp  HT-29 were reported in E 10 078, . .
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studi es determ ned that the maxi numtol erated dose
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once daily ti five schedul e i t hout any apparent, .
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acids with a terminal fatty acid group. = Ifs activity against in vitro cell
cultures of human lung carcinoma A-549 and human colon carcinoma
HT-29 were reported in 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 é single bolus iv
injection was to be 280 ug/kg. Whereas single doses just above the
MTDiv were extremeiy ‘toxic, with animals - exhibiting signs of
neurotoxicity followed by death, 280 ug/kg Kahalalide F could be
administered repe'atédly, according to a once daily times five schedule,
without any appareht evidence of acute toxicity. See Supko, F. et al.,
Proceedings of the 1999 AACR NCI EORTC Int_ernational Conference,
abstract 315: “Preclinical pharmacology studies with the marine natural

product Kahalalide F”.



WO 02 36145 descri bes pharnmaceuti cal conpositions
containing kahalalide F and new uses of this conpound

WO R004m336eer therapy and is incorporated herei PCDYS2003/033207
reference inits entirety. WO 03 33012, from which we
claimpriority, describes the clinical use in
oncol ogy of Kahal al i de conpounds and is incorporated
herein by reference in itszentirety. GB 0304367, from
which we also claimpriority, describes the use of
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activities of natural and synthetic kahalalide
incssppoatiedshercindserefperneeninits GntegeB4, which is
i ncorporated hérein by reference inits entirety. WO
01 58934 describes the synthesis of Kahalalide F and
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the termnal fatty acid chain is replaced by other .
us¢ antgnendpgly of Hahalalidegrompoungdsand és prefingsaied bgegin by
r fant i tunor aIe o) ogunds, in particular further
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SUMVARY OF THE | NVENTI ON W have unexpectedly found

that one of the kahal al i de anal ogue conpounds shows

pr oBs0RG4a6(, ram whirh werasedslainiRrigibal desorikescipe use

of {%@ggh.\égaﬁgldpg(#&q%s: P}?}' gﬁ%s%ﬂ tlIE)%\él ?égg@itiﬁagy GhkePelated
iinBS§3d2RA03/1H3828b ratéd IHehein By NefePent Nl its EhErdly.

The synthesié and cytotoxic activities of natural and synthetic
kahalalide compounds is described in WO 01 5'8934, which is
incorporated herein by reference in its entirety. WO 01 58934 describes
the synthesis of Kahalalide F and also of compounds 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:



O OHNNONHOO O >t HNNHH OHNOHONHO N

H Formula 1 and to pharmaceutically acceptable salts,
w@eadnssgs3 tautonmers, and sol vates, thereof. H&T/8S2003/033207

compound corresponds to Kahalalide F with a 4-

met hyl hexanoic termnal fatty acid chain, and wl|

referred to hereinafter as 4-nethyl hexanoic KF. In

preferred enbodi nent the i ngention is directed to th

conmpound cont ai ni ng (4S)-net hyl hexanoic acid, having

the formula 2: WO 2004/ 035613 PCT/ US2003/ 033207 5 H2N

ONHO O NH H O NH
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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:



ONHOO NHNNH H HNOHONHO N HFornula 2.
and to pharmaceutically acceptable salts, prodrugs,

wo auosmns, and sol vates, thereof. This conporamiUs2008/033207
be referred to hereinafter.- as (4S)- nethyl hexanoi c KF
The present invention is also directed.to a
phar maceuti cal conposition conprising a conpound as
previously defined and a pharnmaceutically acceptable
carrier, vehicle or diluent. The present invention
further provides a thod of treating any nmamal,

notably a human, aff d by ' cancer or psori asi s

whi ch ses @ﬁn1 sterlng ta the fected
|nd|V|duaI 4 Nw ef fecti anount of a
conmpound as defl ed bo e. esent vention can
be enployed NHcul ar | qu of patients
with refractéory cancers \t ha not nd favourably

to other at ment s. a ocul ar, HNhe conposi tions
of this inve tion can beuenpl gyedo fter other
chenot he a £5 been tried FAd got. wor k&d. WO
2004/ 035 CT/ 2003/ 0332 6 esent invention

IS partlcular rected t|0 tﬁe t reat nent of
patients af d with prostate cance br east cancer,
hepat ocel | ul'ar yncar€i noma, el anons, gr ect al
cancer, renal can er a i an cancer,

Formula 2.

and to pharmaceutically acceptable salts, prodrugs, tautomers, and
solvates, thereof. This 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 human, 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
wa@paitheseiaspect the present invention is direcPe€mUsm™03/033207

the use of a conpound as defined above in the

manufacture of a nmedicanent. In a preferred

enbodi nent the nedicanent is for the treatnent of

cancer, psoriasis, viral i@fection or funga

i nfection. The invention additionally provides kits

conprising separate containers containing a

phar maceut i cal conp03|t|on conprising a conpound as

def Thepreont innehidon de questtiqularlygdargeted tdthbdatsaohent of

reconstjtution are also provided, The inventi [
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON W have
identified anal ogues of Kahal alide F that show
Si gni hnodhér aisp@cttoﬂm‘rpr&seint iavenvionyisnlirhctesks fre the tuse of a
Kahal al i de _F. “shown i the c arative ex rrgl
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di fference between 4- nethyl hexanoi ¢ KF and
5 mst hyl hexanoi ¢ KF. The conpound -of the invention is
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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



NH H2ZN O)INH NNHHOO cNO.1 HN ~NHOO ONH
NHi NH HNOHONHO ON HIn particular we prefer

w0 bait/osdse3 conpound has a stereochem stry as de¢T/msmoby33207
formula 2: ' WD 2004/ 035613 PCT/ US2003/ 033207 8 H2N
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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:
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In particular we prefer that the compound has a stereochemistry

as defined by formula 2:



O N Neverthel ess the conpounds of the present

i nvention have asymetric centers and therefore exist
WO noodiodfees ent enantioneric and diastereom ¢ fPCTES2003/033207

This invention relates to the use of all optical

i soners and stereoi soners of the conpounds of the

present invention, .and mXxtures thereof, and to all

phar maceuti cal conpositionsgand nethods of treatnent

that may enploy or contain them For conveni ence, we

refer to the conmpounds of this invention, notably
conpounds 1 and 2, as 4-nethyl hexyl kahalide F

conpounds, df2NM=yyehexF c&npounds. Preferaply the
4- mehexKF conpoun f 2\t hirs [ are(l argely
free, substantially f¥xee i\“_rree\ ot her

kahal al i de conpo XHFor * exanphp ehexKF of
this inventi og;r”s preferably free of kahal®de F
havi ng a 5- net hyd\fiexyl  si 0 I n pargNcul ar, the
4- mehexKF of this\invention pgaferaply.Ogontai at
nost 25% 1O°/>‘k50/ 9% 1%or 0.5 oo | es thE?o. 5%

of any other K& | { de, not abl alatNile F. In a
rel ated aspect, t 4 hexKF of tjis Novention is
provided in, a antially pure form S a

4- mehexKF conpound fiee.@o sone extent of

kahal al i des WD 2004/ 035613 / US2003/ 033207 9 is

especially suited for BHMgCeupi cal conpositions and
nv

treatnment net hodyoof t hi tion. The present
i nvention includes the conpou¥d thé present
i nvention, and the pharmaceuti cal | y sacceptabl e salts

t hereof, wherein one or nore hydroden, carbon or

other atons are replaced by isotopes thereof. Such
conpounds may be useful as research and di agnostic

t ooNeverthetassbdhies egrhaenacskiafetthe frggprt amention have

as;t?rlnr}gle{} W2 and therefore exist in different enantiomeric and

diastereomic forms. This invention relates to the use of all optical
isomers and stereoisomers 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 comﬁouhds. Preferably the 4-mehexKF compounds of
this invention are lafgely 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 léss 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



As used herein, the conpounds of this invention,

i ncludi ng the conmpounds of fornmula 1 and 2, are
waledongsdit o i ncl ude pharmaceutically accept abber/us2003/033207

derivatives or prodrugs thereof. A "pharmaceutically

acceptabl e derivative - or prodrug" means any

phar maceutically acceptable salt, ester, salt of an

ester or other derivative ofh a compound of this

i nvention that, upon adm nistration to a recipient, is
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prodrugs are those that increase the bioavailability

of the compounds of this invention when such

co n
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onéo%mqr@ehy IRy e%?g@ogopwth@f PtemsaprgfEplaced by isotopes
ni t r 3
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derived froma nitrogen in the corrpound of formula 1
or 2. The therapeutic activity resides in the noiety
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urar nic, succinic
metabolite or residue thereof. Particularly favored derlvatlves 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 biological compartment, increase solubility to allow

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

Salts of the conﬂpounds 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



met hanesul phoni ¢ and aryl sul phonic, for exanple
p-t ol uenesul phonic, acids. A preferred salt is the
Wo rooktlosssn® acetic salt. The conmpounds of the pPeB®E2003/033207
i nvention can be prepared according to the -
synthetic process described in WO 01 58934, for
exanpl e adding the appropriate (S) or (R
4- et hyl hexanoic acid instegd of 5-nethylhexanoic in
exanple 3 of WO 01 58934. Therefore also enconpassed
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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 enantio-, stereocontrolled and fast manner, taking
advantages of the solid-phase synthetic methodology, where the
molecule in construction is bounded to an .insolu_ble 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 bliccal, sublingual or tran-sdermal), vaginal or
parenteral (including | subcutaneous, intramuséular, intravenous or
intradermal) route. Such formulations may be prepared by any method

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



Preferably pharmaceutical conpositions of the
conpounds of the invention include liquid (solutions,
WG EpAs®sIodNs or enul sions) with suitable conppsT/UsIN3/033207
for intravenous adm nistration, and they may contain
the pure conpound or in conbination with any carrier
or other pharmacol ogically active conpounds. Further
gui dance concerning the pharnaceutical conpositions
can be found in WO 02 36145 which is incorporated
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water.

The lyophilised: composition preferably comprises mainly the
bulking agent, such as at least 90 % or at least 95 % bulking agent.
Examples of bulkin;g 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 sorbiten ester, more preferably a polyethylene sorbitan
ester, such as a .polyoxyethylene sorbitan alkanoete, especially a
polyoxyethylene sorbitan mono-oleate, for example polysorbate 80. The
non-ionic surfactant tYpioally comprises a few % of the composition,
such as 0 to S % of the composition, for instance 2 to 3 or 4 % of the

composition.

The organic acid in the lyophilised composition is typically an

aliphatic acid, preferably a hydroxycarboxylic acid and more preferably



a hydroxypol ycarboxylic acid, notably citric acid. The
organic acid typically conprises a few % of the
W@ oorposicis on, such as 0 to 5 % of the conposiPCDOS2008033207
instance 2 to 3 or 4 % of the conposition. The anmpunt
of the conpound of the invention in the |yophilised
conposition is typically less than 1 % or often |ess
than 0.1 % of the mx. Apuitable anount is in the
range 50 to 200 g, say about 100 g, per 100 ng of
D The.. fyi olwbiliser f ' .
2 FRIRARIfRrb AU HERL, MORRIT LA 288 (nd Wiganic acid
typiehlgtdoyhprieeglayfod %ofehe cuhpbsiyican saxtleasdd ta J & of the
acid, more preferably a PEG ol a}ge such as PEG 35
copirafidon;Ti i8staRee i 1993 o84t YnPl FREFOFPIHPEbIy 0 to
10 % of the reconstituting agent, typically about 3
to 7 % say about 5 % The al kanol- is usually ethanol,
and The asitiurabby the taordPodndfoft thee ireamson tint theg lyophilised
agent, typically.about 3 to 7 % ay about 5 % _The
copmRsieR ris dy Pigrlly dessnEian Jt f)/ﬁgoraﬁitﬁp 1a6§8v6§\6é} 0.L7g, of the

]SS TRBRORPIALH PGP SHLEELO0 T B 450D

pesdlog hpoftdmpdsionsal ine may be appropriate for
i nfusi on of the kahalalide ' conpound. Suitable

i nfusi on equi pnent. -preferably includes a gl ass

| her - fe1,R0) - Tubipa. j:
COM S U bSR30 E B A8 BDY Syt
coRfftidest BRNPEIQBTIYIERS dytdl Jstde, Aavablabintesber%of a fatty acid,

enul sifying solubiliser; 2 to 7 % say about 5 % o
meilecpreserablyral PEGwlertsr sugh @s. PEGe3porigatat | $he eraplylying

rresented in it xdose ~0§ lti-dose ' .
soSREPL T aMudlyL pORF 30" Bl B0y BB D8ERy, Lfcany
abbit B t¢ Tezs-ghyi 8800t Wohi | Thedlkanslid LieNallgmBthaindy and is

only the addition of the sterile‘liquid carrier, for

suitedip OetoardPete ohthe rgeanstimding ageat. dypigalhr rbpung to 7 %,
sa}zr% égu(%355§/1m3 ’qu.:g/rgrsnzaqg IeIQ %?%qu 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 sealed 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



13 to use. Thus the invention additionally provides

kits conprising separate containers containing the
wo yaplosdsised conposition and the reconstitutiPQr/ag®N$/033207

Met hods of reconstitution are al so provided.

Admi ni stration of the conpounds or conpositions of the

present invention is by intravenous infusion.

Infusion times of up to 72 nours can be used, nore

preferably 1 to 24 hours, with either about 1 or
tanQUt 3 hours nost preferred. Short infusion tines

I'ch allow treatnent to be carried out w thout an
overnight stay in hospital are especially desirable.
- However, infusion may be. around, 24 hours or ., even

| onddus the myantion addiienalyinspridest Kigh compesmg pepprate

ipn.c es, iln.the pr rr jpcat] hod,
copfifibfnose aibilly 0n b & HoptABREl o RtS IR, A the
reécngitv@ihg agerithe Mathwty of tdwristitsitioneare alsoeprdvided.

cycle, the patients are allowed to recover for the

remai nder of the cycle. The preferred duration of

eac d%)(i%ligtr%ﬁoﬁ.f ofeicljlg%'bné%(gg'%gé & YeEIDsitBhS 0! the present
cycles Can beée given as n ed. I'n an alternative

inERiGY iP1etieerveridies irfosaundlnfusidre timesrifivgm tb72 hours
adm ni stered for -say about 1 hour for 5 _consecuvitve

catabe Wsedym®RepkelerdRlied B Abdurse akithe CHBET saRPBls 1 or
w490 RSB Sy RO s

are per S ne

tred@pridi fg encantéd iclalvifiauteah bwdrelightstaf in hospital are
treatments, in particular dose reductions are
especislirederitablsr pilavesnes, nfuson gy benarPwed mét hours or

eviR e SeduRer 0he aepect. the present | nventi on
provi des a nethod for

The admiﬁistration 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 'nceded 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



WD 2004/ 035613 PCT/ US2003/ 033207 14 patient afflicted
Wi th cancer, conprising treating a human"
wa@dennBstieri ng to said patient a conmpound of tPeT/US2003/033207
i nvention at a dose below 1200 ntg/ nR /day,
preferably bel ow 930 nctg/ nR /day and nore preferably
bel ow 800 ntg/ nR /day. Suitably the dose is at | east
320 ntg/ nk/day. Preferablyg4he dose is in the range
of 400-900 ntg/ n /day, preferably 500-800 ncg/ nR

mor ref er o
treéggéc' 1 %@r &fer ?lgcﬁe ar e a&ﬁ?cgggg? %ﬁut&%&e Ly otOoMmprising

adEai Sy to Isaid ﬁatidritea aﬁﬁﬁpbuhﬁeof nkerhiventipnost deslose
a nmethod for treating a patlent affllc}iqr}{vmth
belaand&00 swigdmnaf dgy,aﬁrﬁfﬁr%blyrbﬂgw 93Qamgg/ agd more

or RERON Sl 508 HRUTAPRAES SIS 185l st 0

mdgqrmgsddaiz f r orPréfdrablly V@RKSdose 1\shuﬁh thbe rhagal @Kl deo 900
onmpound is not adm ni stered. The dose is prefe

mc@/@n%dam@/rﬁ@/rabky SHH-80 prr@gdm%/ 9a&b6mre7@eefeﬁ%‘aw 600-
i nf f b 1 d
75 miifu2] 05y, o' BRbPRRl BrBrlel e M5 5t M 680700
m@gﬁg/ahyy preferred is an infusion t| me of about 1
about 3 hours. The resting period is preferably
2 3 weeks, nore preferably about 2 weeks. The present

| NVEDLL RIS BsBEA R A ol fles! £ GALINGH For BRAg

cancer, ~conpri

hudfah nhstient agfliceed avith dlilide@ntcompﬂﬁﬁ@adnﬂfméﬂ&emg to said
i nventi on once weekly at a dose bel ow 800 ntg/ n?

patigay a qompesssl okths Erendiny dedy-duongroyfaie atdagose below
03P LG ool P4 afd Benidd B o b Weekcs in
Whl@heﬁ@é %Nalﬁﬁﬂ%@éknbo@ﬂﬂi 3shaut sadrhsmieedredl. y 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/m?2/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



preferred is an infusion, time of about 1 hour.

Al t hough gui dance for the dosage is given above, the
wa@ oron®st613 dosage of the conmpound will vary acceeTiUsm03/033207

to. the particular formulation, the node of

application, and the particular situs, host and WO

2004/ 035613 PCT/ US2003/ 033207 15 tunour bei ng

treated..' O her factors lilke ~ age, body wei ght, sex,

diet, tine of admnistration, rate of excretion,

ondi {.i h j. [ [ :

i
tim@kgnadntiaigesgon] rateAdifi etcttiani, croroditione of athei Bdsgutrug

continuously or periodically wthin the maxinmm
comdliBRHOBE, dBRELIOTHENSHEGESS R SSVEDH of thsr diseapashpll be

dir e e . of ' - af f.e] WM
e e
pefiotigdIBnwitHial theomaximonetelrated doser, renal cancer,

ovari an cancer, NSCL cancer, epithelial cancer,

pancreati c cancer and tunors that overexpress the

Her 2/ ne C etab By di

The-t 1 cal HBnterens Biterlidi P1ECphrtituldiy UIGELES 16 the
tréatersit ofingatienss adffectadcenith Theogiats erdndeny etdash tancer,

also directed to a nmethod of treating a skin disease
hepategeliuiar rATEHHBR ﬂ@?]@tqodﬂaofcob%rﬁﬁg%l EanFen,j fenpl cancer,

ter n

o8 SERTREASH A B, Sl TR Blcand

tuidre NtHaANoveregpadd N tith Ay ries1 phebgenadl Mogisprdafesisly it is
_The present invention is preferably directed to the

directed rtenthe dreaiument phthepatocalnlatt sangrtnmpsdanpms, sbreast

[y! rijc evere psoriasis. The conpounds and
an Po(;%g%q g%@é%r? this invention may be used wth other

drugs to provide a conbination therapy. The other
dru%s may form part of the same conpositiaon
pr ovhe

epregeny isagatignels also directed to a method oorf frggting a
skin disease involving hyperproliferation of dermis cells in a mammal
which comprises administering to the mammal an effective, non-toxic
amount of a compound of the invention. The skih disease is preferably
psoriasis. The present invention is preferably directed to the treatment

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

The compounds‘and compositions of this ihvention 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, hormohal 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.



conposition for admnistration at the sane tine or a
different tinme. The identity of the other drug is not
w@aootiosishar |y |1imted, although conbination weehusto®033207
chenot her apeutic, hornonal or antibody agents is
envi saged . The anmounts of the conpound of the
invention and the other pharnmaceutically active agent
or agents and the relative it6i m ngs of adm nistration
will be- selected in order to achieve the desired
conbi ned therapeutic effect. W 2004/ 035613
PCT/ US2003/ 033207 16 EXAMPLES Exanple 1. preparation
EXAMPLES net hyl hexanoi ¢ KF General Procedures and the
initial steps of the process are as described in WO
01 58934. (4

Ex§h%%$%p%%5flxnréﬁ(ﬁ@ Bt/ ¥RAn Bk~ O n(Boc) - D-al |

O-T1¢€E-
Thr(VaI-AIIoc) D-allo-1le-DVal -0 Trtd -resin: The

Frnoc roup was renoved an (678
Gemgpal Proc cslitres) andttbe lmm%oltséspsca\ii/ #@9@1‘%582&“% HheFscbed
c-D-val-CH (678 ng, 2 nmol, 4 equiv), and
m?ﬂé)d#\/g 6)%6&04 (195 ny, 1.5 mmol, 3 equiv) were
sequentially added to the above peptidyl-resin
(Exanple 3) wusing DIPCD (233 L, for 1.5 mmol and 3
equiv; 310 L, for 2 mol and 4 equiv; and 388 L, for
(4% IZIS?-JIIE\?J D- g?Fq*Hr\’t%BL?r\gall @Vagﬁ)’é@’iggaﬂtﬁ@ocgb EhlmmE 3o
ThZ(Valmidbc)-5- alﬂml-iII‘e}Dﬁ‘aSal @0TntiCGl-redsinal | cases, af t er 90
mn of coupling, the ninhydrin test was negative.
Renmoval of Fnobc group and washings were carried out

ThESFHRRCEHAT) s R GERCBEP VIO (678 mey 2 mimpl, 4
eqaiv)) Enfa,cawmeﬂatmcouaa%z mg)t2.Bhenbll Gepquid), Bhiaw-DhgabOH

-Val -0 Trt -res
(678 mg, 2 mmol, equ1v) and (4S) -MeHex-OH (195 mg, 1.5 mmol, 3

equiv) were sequentially added to the above peptidyl-resin (Example 3)
using DIPCDI (233 uL, for 1.5 mmol and 3 equiv; 310 pL, for 2 mmol
and 4 equiv; and 388 pL, 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 90 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-Ile—D-allo—
Thr(Val-Z-Dhb-Phe-Alloc)-D-allo-lle-D-Val-O-TrtCl-resin:

Alloc group was remioved 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



Al'l oc group was renoved with Pd(PPh3)4 (58 ng, 0.05
mol, 0.1 equiv) in the presence of PhSiH3 (617 L, 5
wonai/03s603 equi v) under at nosphere of Ar and PCT/US2003/033207
Al'l oc- Phe-Z-Dhb-CH (666 ng, 2 nmmol, 4 equiv) and HOAt
WD 2004/ 035613 PCT/ US2003/ 033207 17 (273 ng, 2 mol,
4 equiv) were dissolved in DVF (1.25 nL) and added
to peptidyl-resin, then DIRGDI (310 L, 2 nmol, 4
equi v) was added and the mxture stirred for 5 h,

1 FRE Rl & S e UfkSaleiit] YAIE (3 S8R S i ded
to WRptidybatsih, whieh DEACHRQ3(0:89)2 framol, 4riequavidwhs@added and

product was characterized by MALDI hg;g: M5, calcd for .
thegwiriure sigregpfor 9 yaavhage” i qynhydsin tesg was negative.

Al §Byinel Gl PAgh, 808 GO 3o it of e pepydgsesin
wds @rddtgdPwath OTFI@H@W' (1L9hgoPhe- Hin- Bnd the éxoduct was
allo-1le-D-Val -CH : "After washings with DVF an

ch&tRéttrized hdbyAl MALDI-00F -MS, dadedvéok WoBR Ad{#BhN Y O21,
(58 ng, 0.05 mml, 0.1 equiv) in the presence of

1, PSi1id3 Klyd:Lmy 251 15867 ipl@caai*y)l ,(IMAlEn a6 phaf-eKpr.
Ar. The protected peptide was cleaved fromthe
resin. by TFA-CH2C12-(1:99) (5 x 30 sec). Filtrate
were collected on H20 (4 nL) and the H20O was partially
renmoved in a rotavapor. ' ACN was then. added to

(4 YL FRM e DS Vhi -4 HiiiB ) - waprBaveal Dl Prb AQri By e dlégvtivaD- allo-
and the solution was |yophilized, to give 639 ng (387
Thrtal-ZDhYiRhetH) dp-eliellei D1éalc@ibound with a purity of
> 95 % as checked by HPLC (Condition A tR 10.5 min).
(4 S)-MHex-D-Val -Thr-Val -D-Val -D-Pro-On-D-allo-11e-

CyClAgleP- @ldsbrifgs - witial DNR | end- E¥oEhg- ZhdhAtlval roup was
(4S) met hyl hexanoi ¢ KF The protected peptide (Exanple

refpoved30ithgPd FFPh3jal (S8hvarg, Al0sSsmimell (.4 @RAIE) n (tB@0presence
-nm, 1 MM, and. -HOBt (237 ng, 1.55 nmol)
of PhSiH3 (617 pL, 5 mmol, 10 equiv) under atmosphere of Ar. The

protected peptide was cleaved from the resin by TFA-CH2Clg (1:99) (S x

30 sec). Filtrate were collected on H20 (4 mL) and the H20 was partially
removed in a rotavapor. - ACN was then,added'_to dissolve solid that
appeared during the HQO removal, and the solution was lyophilized, to
give 639 mg (387 pmol, 77% yield) of the title corﬁpound with a purity of
> 95 % as checked by HPLC (Condition A, tR 10.5 min).

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

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



di ssolved in the m ni mumvol une of DVMF to dissol ve
HOBt, DI EA (203 L, 1.16 mmol, 3 equiv), and DI PCDI
W@ 2¢bd/0336l,3 1. 55 mmol, 4 equiv) were WO 2004/ 03B61/852003/033207
PCT/ US2003/ 033207 18 added. The mi xture was al | owed
to stir for 1 h, then the course of the cyclization
step was checked by .HPLC. The sol vent "was renoved by
evapor ati on under reduced prgessure. The prot ect ed
cyclic peptide was dissolved in TFA-H20 ' (19:1, 85
ad@e%{ ARt d Ao L g %ﬁ&’v@alt@’@cﬂ' fgt st rthérPEhé'— cBurgé‘%f the
vent was renove evaporati on under reduced
cyfligstion estepnragi ohen:ieed ShoyadlRlC ( (ﬂﬂa&nspl\mnt tv\m $etnwnd by
is repoved py evaporat| on undﬁé_‘sr educe ure

evapeaiion waergisshiced PrRSsare Prqtﬁe ?z‘f %’C.PL e was

A0 | 5 TR RIS aed o i

for SO at | T4 % Beit ORials! iréMoved. B Yeddprdtibivaietder reduced
(+0.05% TFA), 55 nl/h, detection at 220 nm to give

presmune;, talnsd pln@cam 13( adpledy(30m) anghe selyept s Femoved by

lcd for, C75 H124 N14 0
evaBaFARn Wt ool SR ors® (MR ECess SHES oretfeg chree
tirf[?a@) YR 02, élio ML) 5%dv%ddd2(&r@(ly6?hlﬁze$pecmmcrude

0

f he conpoun is indicated in Table Tabl e
profESt D d\- plitifie i By GHRER (KZprishl €55 (I.H’}'l -26568 $0Q, mm),
J =7.51.19 (d, y-CH3) Hz) D-al toIIe1882(§d, J
isocgalic444% aceonitris, (+0. O§/o OTE@) (i -w&t)%rd#@ 09%cr¥A), S5

m]géh Cﬁé)cethloF;{]eatSZE% gln’l ‘]to give é'leG%lt?e ogi@ct % (r%g, 0.13

mmol, 26% yield, 92.3%). MALDI-TOF-MS, caled for C75 Hi24 Ni14

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

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

is indicated in Table I).

Table I
RESIDUE __ |N-H Hol Hp ' OTHER
(2-Dhb 9.59 (s) - 663 (q, J =7.5/1.19 (d, 7-CH3)
Hz) ‘

Dallolle I 882 (d, J =9.0/4.42 |1.87 1.25, 1.09, 0.82 (1-

Hz) c | . CHy, y-CH3, &
CH3)

I-Phe 875 @ J 55463 |3.08 (m) 731 (2 H Ar, 0
H) | |7.25 (3H Ar, q)

D-alloThr |8.67(d, J =9.0 Hz) |4.64  |5.05 (m) 1.21 (;-CHg)

D-Val 3 813 @ J =75433 |20l 0.90 (2 1-CHg)
Hz) '




Hz) 7.25 (3H Ar,
4.64. 5.05 (m 1.21 (y-CH3)

d)

D-all o-Thr
D- Val

8. 67(d,

J =9.
3 8.13 (d,

0 Hz)
J =7.5

woh@306Bl 0. 90 (2 7-CH3) Hz) WD 2004/ 035613 PCT/US2003/033207

PCT/ US2003/ 033207 19 1.88 (y-CH2),
J =7.5 4.31 1.66 (2H) (bs,

(d,

2. 96
8- CH2), 7.56

L-Orn 8.29

Hz)

(c-NH3+ D-allo-lle 2 7.92 (d) 4.18 1.80 1.25, 1.09,

0.81 (y- CH2, y-CH3, 8- CH3j9 D- Val

5 8.01 (d) 4.08

2.07 0.87 (2 y-CH3) 1.13 (y-CH3) L-Thr 8.19 (d, J
5.’1'1? 8 ;Z Z‘y“{m‘si" %; L val 448.l~b?19(<(1)a.’ 4 10| LB 05CER) 2.96
on{?, v SB0TE 1 8% 05 | LOEEID 7,10 g, g, 750
(m 7- ro- 4.36 CHP), 3.83| (1H m 8-CH2 @H )
| S %fk‘& Ge) , 26,1 10, 1. 305839
DalloNid 2 783 @ 7' T14n8 P gl o STEs 1.25,71.09, 0.81 (y-
CHp, y-CH3, 6-
CHa3)
D-Val 5 8.01 (d) 4.08 2.07 0.87 (2 y-CHa)
1.13 (y-CH3)
L-Thr 8.19 (d, J =7.5|4.29 4.14 (m)
o) _ .
D-Val 2 7.89 (d, q =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 (-CH3), 0.65
L-Val 1 7.19(d,J =9 Hz) [4.02  |1.52 (d, 1-CHz)
2.23, 1.99 (m, B-CH2) 1.85 (m, y-
D-Pro - 4.36 CHp), 3.83 (1H, m, §-CHp), 3.64
(1H, m, 5-CH9)
1.57 (b-CHp) , 1.26,1.10, 1.33, 0.79
4(S)-MeHex |- 2.26 (d-CHz, 8-CHs, y-CH, e-CH3)
(2H)

1H-NMR spectroscopy [1H, NOESY, TOCSY at (278K)] was performed on

a Varian Unity Plus (500 MHz).
parts per million downfield from TMS.

expressed in hertz.

Coupling

‘Chemical shift_s (d) are expressed in

constants are




1H NMR spectroscopy [1H, NOESY, TOCSY at (278K)] was
performed on a Varian Unity Plus (500 ' MHz).

weherioswhz shifts (d) are expressed in parts peCT/US2003/033207
mllion dowmfield from  TMS. Coupling constants are
expressed in hertz. W 2004/ 035613 PCT/ US2003/ 033207
20 Exanple 2: preparation of (4R)-nethyl hexanoic KF
Experi nental procedures as xecribed in Exanple 1,

zx) XHEX  Was P [ : . The product
(220 ny 0.15 nmol, 30% 92.3 % purity) was
characterized hy ES-M5, C75 L H124 N14 016, .1 ,477.9.
Expstimaentalrocedurey ap Maw@ibed n dixargple  vsiqring dngh d g of
3 i ' g T ) it . ‘
red, WY R L ALAGS RE oMy kTR B oy e Sl pria
stdp)eS)-0séxHex ay eefiyicedrtan@ - MerHenxue d hexprdd wetof226f mg,
the cells 1o the sanple to be testing. %L@L%%
0. Narmamely (89 %spdei 250 TPYELRE) Gt ddtaackynieed S, C75
CCL-46 mouse ascites f|uid |ynphoid neoplasm K- 562
Higa 23 Kirfen 166k Fosptniel eukdsor plMiNgl > 1,514.94
ef fusion) A-549 CCL-185 human lung | ung carci noma
[M+K$CL"  SK- MEL- 28 HTB- 72 hunan nel anoma nal i gnant
nmel anoma HT-29 HTB-38 human col on col on adenocar ci noma
LoVo CCL-229 hunan col on col on adenocar ci noma
LoVo- Dox human cal on col on adenocar ci noma ( MDR)

Example 3: In vitro c;vtotoxic 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 adscites fluid lymphoid neoplasm

K-562 CCL-243 human leukemia erythroleukerm'a (pleural
o 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



SW520 CCL, 228 human col on col on adenocarci noma (| ynph
node netastasis) DU 145 HTB-81 human prostate prostate
W@ aooaiosssn®, not androgen receptors WO 2004/ 03B61/852003/033207
PCT/ US2003/ 033207 21 LNCaP CRL-1740 human prostate
prost ate adenocarci noma, with androgen receptors
SK- BR- 3 HTB-30 human breast breast adenocarci nong,
Her 2/ neu+, (pleural effusion) MCF-7 HIB-22 hunan
breast breast adenocarci noma, (pleural "effusion)
MB- 231 br Aol ea AR ;
aréZ/ neu+ Egﬁéa 'HUSI%?§{a|t%?O\/§}r8 S@naoarg]&gl\%gry ms, with
ovary adenocarm noma | GROV- ET hunarangiyegen reeapiprs

nocar ci er as E 4 resis
S@gﬁ'g SK- WHTB Ea rrangré\g/lgtry ov}}réa%denocar %?%Ecﬁgaarcmoma
(mal i gnant ascites) OVCAR-3 HTB- 161 Hnrﬁﬁnewv,a(pi.ewahq:f;?usmn)
@’% ocar C in ohgm%Lior%%intan Ceré)\é*lﬁé(stcgci noéarcmoma (pleural

|theI0| uman Cervi
cervix epitheloid carci noma, char acteéﬁusmt)i as apl i di ne

A- 498 HTB-44 h ki d -
T

epi thel oid carci nona Her2/neu+, (pleural effusion)
IGROV-1 “human ovary ovary adenocarcinoma
IGROV-ET - human ovary - ovary adenocarcinoma,

characterized as ET-743

resistant cells

SK-OV-3 HTB-77 human ovary “ovary ' adenocarcinoma
' (malignant ascites)
OVCAR-3 HTB-161 - human 6vary - ovai’y adenocarcinoma
HelLa CCL-2 | human cervix cervix epitheloid carcinoma
HeLa-APL CCL-3 | human cervix cervix epitheloid carcinoma,
_characterized as aplidine

resistant cells

A-498 HTB-44 human kidney kidney carcinoma
PANC-1 CRL-1469 human pancreas . pancreatic epitheloid carcinoma
HMEC1 - human 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.
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harvested from subconfluent cultures using trypsin and
fresbsmeginaebeiose BlAEBR. nedi um before plating. Cells are

seeded in 96 well mcrotiter plates, at 5 x 103 cells

per well in aliquots of 195 'l nmedium and they are

al | getld dre sé¢ddeh ih ©6 lvecll pliatetitur places,byt §rewviGigcelts per

drug free nedium.for 18 hours fterward, anpl es are
wedljirealiaHots phUSsHbmestinm,and rtgﬁlfjiaﬁﬁ e d 30Tt 45 the
j lyed -in : : : : Af
Pt TorfFLe S0 areting FRERCIR TR ot 8 Tiles, S iRyard.
salypledearsRBddethidellomots ofebl pl air 4iveergibhy fxddi i 36 10-8
of cold 50% (wt/vol)_ trichloroaceti

gl FRisisppigeron BOMAGUELHIPERC (O br &5 ar o AliAG Dours
xS BB Ot B St 5l By
ceBachrenfixedd byt addived 50audof poldb8086 (wt/vol) trichloroacetic acid
(TCA) and incubaﬁr;g for 60 minutes at 4°C. Plates are washed with
deionized water and dried. One hundred ul 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 rﬁeén +/- SD of data from triplicate wells are
calculated. Some parameters for cellular responses can be calculated: Gl
= growth inhibition, TGI = total growth inhibition (cytostatic effect) and LC
= cell killing (cytotoxic effect). |

Results are giveﬁ in table II, there is no- significant difference

between the compounds:

Table II. Activity Data (Molar).
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woaio4/as618d and bound stain is solubilized w tPRTUS2603/033207
buffer. Optical densities are read on a autonated
spectrophotonetric plate reader at a single wavel ength
of 490 nm The values for nean +/- SD of data from
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ca WEcant‘ I LT er ende. mpaineRatr t hascanerder |[40ldethhex KF
—Act-yTbata \m. 026
DWEMBIS2003/ oﬁE@'ié@ 7&@0@ NE 5l 47RHe%. ke | 1.20E-06
(4S) - et hhex KEI(4R) 4506 KF  [BYTES0HE 50 7,|21BB06
2,37E-07 1, 20 TGk , 99E-§8 2, 14E08E 06
LN-coPE- 6 1, 506166 Tﬁa‘l@i%@é’- 06 2| 5HE-66 2, 46E.|dDOE-06
LC50 5, 57E- 06 TGIO3E- 4@ 31®D06- 06 2 58ESPOV- 3 GIR04GE406
o JiE oo gagg'ﬁ’éﬁém“ 20 95!5209.25:97 14.04E-06
SKD628- 06 3, 59&15@ -
T6I - - -
LC50 - - -
IGROV GI50. - |4,20E-07 2,92E-07 9 ,41E-07
TGI |1,40E-06 7 51E-07 1,81E-06
LC50 | 3,80E-06 2,62E-06 3,50E-06
IGROV-ET 6IB0 4,47€E-07 2,25E-07 8,05E-07
T6I 9,54E-07 4,79€-07 1,62E-06
LC50 3,09E-06 2,82E-06 3,26E-06
SK-BR-3 GI50 . |3,98E-07 1,81E-07 1,25E-06
TGI |4,48E-06 3,32E-07 2,20E-06
LCB0 6,77E-06 6,06E-07 3,86E-06
MEL-28 GI50 6,90E-07 1,43E-06 1,14E-06
TGI 1,56E-06 2,60E-06 2,09E-06
LC50  |3,55E-06 4,72E-06 3,80E-06
H-MEC-1 GI50 |- - -
T6I |- : -
Lc50 |- - -
A-549 GI50 8,66E-07 2,67E-Q7 1,20E-06
TGI 1,81E-06 7.17E-07 2,26E-06
LC50 3,78E-06 3,09€-06 4 24E-06
K-562 GI50 1,54E-06 2,52E-06 3,73E-06
TEI 2,95E-06 6,77E-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
TGI 2,89E-06 6,77€E-06 4 24E-06
LC50  |6,07E-06 6,77E-06 424E-06
HT-29 GI50  |1,41E-07 3,01E-07 7.38E-07




| GROV- ET G150 4, 47E-07 2,25E-07 8,05E-07 TG 9, 54E- 07

4, 79E-07 1,62E-06 LC50 3,09E-06 2, 82E-06 3, 26E-06
wWEkoEm38133 50 3, 98E-07 1, 81E-07 1, 25E-06 TG -Per/48i608a33207

3,32E-07 2,20E-06 LC50 6, 77E-06 6, 06E-07 3, 86E- 06

MEL-28 350 6,90E-07 1,43E-06 1,14E-06 TG 1, 56E-06

2,60E-06 2,09E-06 LGC50 3,55E-06 4, 72E-06 3, 80E-06

HMC1 G50 - - - TA - --24LC50 - - - A-549 350

8, 66E- 07 2, 67E-07 1, 20E-06 TG 1,-81E-06 7, 17E-07
T 24E 06 zFé‘fi‘é@SeJ%,E-%EB%GB a2 ?B%f’%@é e qisies
6, 77E- 06 LCHoCBO 66E-| 860 -06 THe=Qfs pANG3122E 4
4%35— 82 6@?&9@(}%‘ o?Gl 2, 8.96E3El@76 77H$- @ 48E-07
1. 41E-07 3, oL 7.3 %%@ 2002’/@@%6@? 17,7887
PCT/ US2003/ 03080 . 14,28%-0F 81E-|9780ELE- 07 1,|8428086
LOVOOp®»E2E- 0162561 E- 4§ ¢DR28F- 06 |1 57E-07 2,88E-07
T6I 3,17E-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
LCH0 4 26E-06 4 97E-06 3,5bE-06
HELA-APL GI50. 1,06E-06 1,04E-06 1,56E-06
T6I 2,17E-06 2 13E-06 3,47E-06
LCBO 4 43E-06 4 39E-06 6,77E-06

Example 4: in vitro toXicity

In order to asses:s the cytotoxicity of the drﬁgs to normal cells, we
used 96 well platés plated at a density of 5000 cells per well with
normal cell lines ma‘in,tained as per the direcﬁons of the ATCC: AML-12,
normal mouse liver cells-and NRK-52E, normal rat kidney cell. The
cells in each plate wefe permitted to settle overnight before adding the
test drug. To each'well (100ul medium) 10yl of drug in media was added
at varying concentrations (1x10-10-0.01mg/ r1;11 final concentration) and
further incubated overnight at 37°C with 5% COz'._. All experiments were
repeated at least 3 times and were assayed in duplicate. After 24h the
MTS assay (Cell’l;iter 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
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fofimdZknGibdtxatepl € 4: in vitro toxicity In order to

assess the cytotoxicity of the drugs to normal cells,
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before adding the test drug. To each well (100l
medi um) 10l of drug in nedia was added at varying
T g}gnfﬁnt rations (1x10-10-0.01ng/ M final concentration)
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an re assayeé |n 1S Ie After 24 %
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(4S)-methylhexanoicKF | ~ 5.4 | a7

Example 5: in vivo MTD. in CD-1 mice and in athymic 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
S dayly doses. The results are given in table IV, there is no significant
difference between the compounds 5 methylhexanoic KF and (4S)-

methylhexanoic KF.

Table IV

'5- methylhexanoic KF | (4S)-methylhexanoic KF
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MTD Bolus
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MTD Bolus '

Male athymic mice 350 350
MTD 5DD

Female athymic mice 325 325

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.
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. per, 20 gram ani.jmal . WO 2004/ 035613 US20 20,
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dru treatnment for all groups. In addition, pair-wse
the t‘@?&?’?‘%ﬁ‘?‘é’é Sanal yses (using the Manh- Wit ney,
non-paranetri c nethod) revealed that, unexpectedly in
view of their very. simlar structure and in view of |
tBeseqgr e oeffieacplseudiashedesoribed sherfini cand' toxicity
difference in '%ffi gac (betvve

experiments periormed ea exampFen 4) a therapeutic index of at
least 1.33 (1 x MTD/ O.'7SV x MTD, dose at which- drug is toxic/dose at
which drug is efficacious) can be assigned to (4S)-methylhexanoic KF. In
addition, a biolog’icially relevant observation was that the antitumor
effect of (4S)—methyiheXanoic KF in breast was longef lasting than in
prostate xenografts (éxample 7), at the same relative MTD dose. In
summary, (4S)—methylhe)§anoic 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 |9 AT /AC
ng/kg mm?3, n=9
Control - 167 100
5-methylhexanoic | 245 108 65
KF '
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were provided as freshly prepared vialed solutions in vehicle
[Cremophor-EL/ Efchanbl/ 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.

Evaluation of net tumor growth of the Cbrresp’onding treated group
relative to the vehicle control group (i.e., % AT/AC) indicated that the
lowest (optimal) gza‘lue occurred on Day 3 after initiation of drug
treatment for all groups. In addition, paif—wise statistical analyses
(using a Mann-Whitney, non-parametric method) revealed that
significantly more efficacy was achieved with (4S)-methylhexanoic KF at
a 262 ug/kg/day dosé. Base on efficacy studies described herein and
toxicity experimen‘ts. 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 (4S)-methylhexanoic KF.

The results are listed in Table VI below.

Table VI
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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 (hepatoma), HepG2
(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)“(anoic KF and (4S)-methylhexanoic KF were
selected on the basis of prior MTD experimehts carried out in
athymic mice resulting in a dosage of 325 ng/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.nd shows a trend towards significance (i.e., P =
0.059) in the sc compartment in pancreas and melanoma. In
contrast, KF-5-Met is-‘ac~tive in fewer tumor types, namely, only

pancreas (both ip and s¢), and melanoma (sc}, but not any type of the
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Hep&2

human tunor cell

i nes,

namel y, SK-Hep-1

(hepat ocel | ul ar car ci nomaPCTRBR@3/1D33207

and Mel - 28
cells are encapsulated in HFs in vitro.
inplanted into female athymc mce in vivo.
met hyl hexanoi ¢ KF and (4S) -#®t hyl hexanoi ¢ KF were
sel ected on the basis of prior
hv@ldtcdrﬂ:erﬁtthstﬁ'cﬁ Aﬁsﬁ}.ﬁnm| of tige iresaltddsdiggeaforB2he table

/ kg/ day (see exanpl e

Overal |,

signifi cant anti t unor
hepat ocel |l ul ar carci noma (both ip and

(el anoma) .

and | ater

Fi ve consecutive daily
% e whigh Clegnly rshsptvveﬂwdiffﬁrﬁeseﬁ ineswean thepgompﬁuaﬁis
|nJ ection volune of 0.2 m per 20 gram ani mal .

KF-4(S)-Met denonstrates statistically
activity agai nst hepatoma (sc),

sc), pancr

The human tunor
Doses of 5

MID experinments carried

eas

DRU&G, and sh
0.059) in

ows a trend towards significance (i.e

P

t FUMOR TEREAHF HOCGATIONjarbitracysnumbler of cells/HF)

nmel anoma. | n——comtrast; [ KFE-5-Met—Ts.Tactive T fgwer
tunor types,| na@kgp-1onlly padyaras (bot bahfiand (SC)mel-28
and nel ano (Qr*), ﬂl ot any type pf the WD
2004/ 035613 |PCT/ U$2003/ 033207 | 30 Ii*r/er cancers
tested. A summity |of T hg r &ul ts s |is®ed|on"thd P se
table below oshsdh cledrly shpow the]differfences
betwebidie t he |[conpoynalg72 |DREG TUMEROTIYREIGEF| 0.392 | 2.078 | 1.77
LOCATI ON (ar bi t rarny nunijer of cells/ —|F) SK- Hep 1
HepG2—Panc= 467%}'3%_ ?? Sct+pscip e T p—Hc— 0575
VR4 gé)%& 8720576 5. 50%) 8:20008:892022878 oL | 1006 | 1.51
0.48 525* : .
0.693 | 0.686 -
KF-5-Met ‘ 0.475 | 0.361 | 0.149* | 0.192* | 1.771 | 1.56

*Statistically significant, P < 0.05. 8Trend towards significance, i.e., P = 0.059.




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

WO 208035618t ati stically signifi cant P < 0.05. Fe®mnd2003/033207
towards significance, i.e. O 059. WD 2004/ 035613
PCT/ US2003/ 033207 31 CLAI I\/S 1 A compound of
formulal: HZNONHO NONHHOONHO N OHN >4=0
NHOO ONH NHNH OHN3®DHONHO N HFormula 1
and pharmaceutically acceptable salts, -prodrugs,
tautonmers, and solvates, thereof.

CLAIMS:

1. A compound of formula 1:

L 5 %
e

and pharmaceutically acceptable salts, prodrugs, tautomers, and

solvates, thereof.

2. A compound having'the formula 2:



2. A compound having the formula 2: W) 2004/ 035613
PCT/ US2003/ 033207 32 H2ZN ONH O ONHH ONHCN OHN
WORD0D08361D ONH NH L NH HN HONH O O N H POr/ostoas/@3207

and pharmaceutically acceptable salts, prodrugs,
tautoners, and solvates, thereof. 3. A pharnaceutica
conposition conprising' a conpound as defined in
claims 1 or 2 and a pharmacgutically acceptabl e
carrier, vehicle or diluent. 4. A nmethod of treating
any mammal , preferably a human, affected by cancer or
psoriasis which conp is s admnistering to the

af f ect edHz2NN | vi digal herapeutlcally ef fective

anmount of a c ou dNasw;Ie‘ﬂlﬂ ed Qn cl@ins 1 or 2.

A o
o i ?E %@
M SN

. Formula 2

and pharmaceutically aéceptable salts, 'prodrugs, tautomers, and

solvates, thereof.

3. A pharmaceutical composition comprising a compound as defined in
claims 1 or 2 and a pharmaceutically acceptable carrier, vehicle or

diluent.

4. A method of treaﬁng any mammal, preferably a human, affected by
cancer or psoriasis which comprises administering to the affected
individual a therapeutically effective amount of a compound as defined

in claims 1 or 2.

5. A method according to claim 4 wherein the mammal is a human and

he is affected by cancer.

6. A method according to claim 5 wherein .the p'atient has a refractory

cancer that does not respond favourably to other treatments.



5. A nethod according to claim4 wherein the manmal is

a human and he is affected by cancer. 6. A nethod
woacmsstiitag to claimb5 wherein. the patient Ras/U82003/033207

refractory cancer that does not respond favourably to

ot her treatnents. WD 2004/ 035613 PCT/ US2003/ 033207 33

7. The method of claim5' wherein the cancer is

sel ected fromprostate cand&r, breast cancer,

hepat ocel | ul ar carci nona, nel anoma, col orect al

cancer, renal cancer, ovarian cancer, NSCL cancer,

epithelial cancer, pancreatic cancer and tunors that

over express the Her2/ neu oncogene. 8. The use of a
7 CPHR B tho 851 %ﬂi’n‘?e\? aﬁﬂer“elir"i"tﬁﬁ'elcé)ﬁ%@r H‘sél‘%?ted from prostate

manufacture —of a nmedicament. 9. e use of a-
cat@ip) birdass cadrter) etepatotetthdmmedrdhothd, nmief€noma, colorectal

manuf act ure of a medi canent for_the treéatnment  of

cagifEer Nk GANEST s OvatirRaranagclibbl sAnpeEhggPithelial cancer,
.00, -
PABLEEHEUincl? gt Ko FOTREH SVBECSE80L 108 10PABIAP fcgeenc.
conmpound as defined in clains 1 or 2 and a
reconstituting agent. 11. A process for the
8. prle® ae5tqfeh compoL Lﬁfcflregci yerlaiey 1 or 31igi the mamifacture

. . cess according to claim 1l characterized
of e

uses 4- met hyl hexanoic acid.as. starting
material. 13. A process according to claim11l
characterized in that it uses (4S)- nethyl hexanoic
9.acithe use of a' compound as definéd .in claim 1 or 2 in the
manufacture of a medicament for the treatment of cancer, psoriasis,

viral infection or fungal infection.

10. A kit comprising separate containers containing a pharmaceutical
composition comprising a compound as defined in claims 1 or 2 and a

reconstituting agent. -

11. A process for the preparation of a compound as defined in claims 1

or 2.

12. A process according to claim 11 characterized in that it uses 4-

methylhexanoic acid as. starting material.

13. A process accprdiﬁg to claim 11 characterized in that it uses (4S)-

methylhexanoic acid.



