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(57) Abstract: Compounds of formula wherein the substituent groups defined by R1, R2 R3 and R4 are each independently se-
lected of H, substituted or unsubstituted Ci-C18 alkyl, substituted or unsubstituted C2-C19 alkenyl,
substituted or unsubstituted C2-C18 alkynyl, substituted or unsubstituted aryl; wherein each of the R" groups is independently
selected from the group consisting of H, OH, NO2 NH2 SH, CN, halogen, C(=O)CH 3, CO2H, CO 2CH 3 substituted
or unsubstituted Ci-Cg alkyl, substituted or unsubstituted C2-C,8 alkenyl, substituted or unsubstituted C2-C1 8 alkynyl, substituted or

C unsubstitued aryl; wherein R2 R3 could form part of a heterocyclic ring; R2 can be independently an internal salt; wherein X1

X2 and X3 on formula are independently placed in any particular position of the chain and independently selected of H, OH, OR',
SSH, SR', SOR', SO 2 NO 2 NH 2 NHR', N(R') 2 NHC(O)R', CN, halogen, C(=O)CH 3 CO2H, CO2CH 3 substituted

or unsubstituted C1-C18 alkyl, substituted or unsubstituted C2-C18 alkenyl, substituted or unsubstituted C2-Cs1 alkynyl, substituted
Sor unsubstituted aryl, substituted or unsubstituted heteroaromatic; wherein substituent groups defined by R' are each independently

selected from the group consisting of H, OH, OR', SH, SR', SOR', S0 2 NO 2 NH2 NHR', N(R') 2 NHC(O)R', CN, halogen, =0,
C(=O)CH3, CO 2H, CO 2CH3, substituted or unsubstituted C1-Clg alkyl, substituted or unsubstituted C2-Cis alkenyl, substi-

O tuted or unsubstituted C2-Ci8 alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaromatic; wherein x can be
between 6 and 20; and wherein the dotted line is one or several double bonds placed in any particular position of the side chain; arc
useful as antitumor compounds and include compound IK-8-73-4 of structure which was isolated from a sponge Pachastrissa sp.



WO 01/60810 Al

before the expiration of the time limit br amending the For twc-letter codes and other abbreviations, refer to the "Guici-
claimrs and to be republished in the event of receipt of once Notes on Codes andAbbreviatiozs" appearing at the begin-
amendments nling of each regular issue of- the PCI' Gazette.



2 

SOXY- AND AMINO-SUBSTITUTED TETRAHYDROFURYL DERIVATICES

SWITH ANTITUMOUR ACTIVITY

The present invention relates to antitumour compounds.

cBACKGROUND OF THE INVENTION

00

m Marine organisms continue to be an interesting source of

Sbiologically active molecules. Compounds such as

ecteinascidin 743 are in clinical trials. Some important

active compounds have been isolated from sponges, notably

palau'amine. Other compounds of marine include

spisulosines such as spisulosines 285 which is of interest

for its antitumour activity, and reference is made to WO

9952521.

SUMMARY OF THE INVENTION

The present invention is directed to uses of compounds

which are analogs of the spisulosine family, having the

following formula I:

x1

x 2 
A x .^i

x,

NR,

H:\jolzik\keep\Speci\2001233873.dOC 17/01/06
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Wherein the substituent groups defined by R1 R2 R3 and R4

are each independently selected of H, 

substituted or unsubstituted C1 -C18 alkyl,

substituted or unsubstituted C2-Cjq alkenyl, substituted or

unsubstituted C2-Cle alkynyl, substituted or unsubstituted

aryl. Wherein each of the R" groups is independently

00 selected from the group consisting of H, OH, NO 2 NH2 SH,

Cc CN, halogen, C(=O)CH 3 CO2H, CO 2CH 3 substituted

or unsubstituted C1-Cls alky, substituted or unsubstituted

C2 -C1 8 alkenyl, substituted or unsubstituted C2 -C 1 8 alkynyl,

substituted or unsubstituted aryl. Wherein R1 R2 R3

could form part of a heterocyclic ring (saturated: e.g.

morpholine, oxazolidine or containing unsaturated double

bonds: e.g. morpholinone, exazolidinone, typically having

5 or 6 ring atoms). R2 can be independently an internal

salt. Wherein X1 X2 and X3 on formula I are independently

placed in any particular position of the chain including

closer to the ring on either carbon with the dotted line

and independently selected of H, OH, OR', SH, SR', SOR',

SO2 NO 2 NH2 NHR', N(R') 2 NHC(O)R', CN, halogen, =0,

C(=O)CH3 CO2H, CO 2CH 3 substituted or unsubstituted

C1 -C18 alkyl, substituted or unsubstituted C2-C1e alkenyl,

substituted or unsubstituted C2-Ce alkynyl substituted or

unsubstituted aryl, substituted or unsubstituted

heteroaromatic. Wherein substituent groups defined by R'

are each independently selected from the group consisting

of H, OH, OR', SH, SR', SOR', SO2 NO2 NH2 NHR', N(R')2

NHC(O)R', CN, halogen, C(=O)CH3 CO 2H, CO 2CH3

substituted or unsubstituted C1-Cjq alkyl, substituted or

unsubstituted C2-Cle alkenyl, substituted or unsubstituted

C2-C1 8 alkynyl, substituted or unsubstituted aryl,

substituted or unsubstituted heteroaromatic.

H:\jolzik\keep\Speci\2001233873.doc 17/01/06
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O Wherein x can be between 6 and 
(N

Wherein the dotted line is absent or is one or several

double bonds placed in any particular position of the side

chain.

00 Wherein the stereochemistry of the groups ORI and NR2R3 can

Sbe independently syn or anti.

O<
O-

H:\jolzik\keep\Speci\2001233873.doc 17/01/06
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Antitumoral activities of these compounds include leukaemias, lung cancer, colon

cancer, kidney cancer, prostate cancer, ovarian cancer, breast cancer, sarcomas and

melanomas.

The compounds are of thus of use in medicine, in particular in the treatment of

tumours. The invention also relates to pharmaceutical preparations comprising such

compounds for treatment of tumours, for example, solid tumours, and use of the

compounds in the preparation of a medicament for the treatment of tumours.

In particular, we provide the compound we designate IK-8-73-4. The compound IK-
8-73-4 is of formula Ca1H 3 7NO 2 and has the structure:

NH2 OH

The compounds of this invention can form salts, for example R2 can be independently
an internal salt. Preferred internal salts are formed using any kind of mineral or
organic acid such as hydrochloric acid, hydrobromic acid, tartaric acid, succinic acid,
etc. The method, use and compositions of this invention extend to such

pharmaceutically acceptable salts.

PREFERRED EMBODIMENTS

In some preferred compounds, the group R4 is hydrogen. One or both of R2 and R3
is suitably hydrogen. Typically Ri is hydrogen. Preferably one, two or three of Xi,
X2 and X3 are hydrogen. Suitably the dotted line is absent to leave a single bond.

Preferably x is o1 to 18, more preferably o1 to 14, such as about 12.

Suitable halogen substituents in the compounds of the present invention include F,
Cl, Br and I.
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Except where indicated, alkyl groups preferably have from 1 to about 12 carbon
atoms, more preferably 1 to about 8 carbon atoms, still more preferably 1 to about 6
carbon atoms, and most preferably i, 2, 3 or 4 carbon atoms. Methyl, ethyl and
propyl including isopropyl are particularly preferred alkyl groups in the compounds
of the present invention. As used herein, the term alkyl, unless otherwise modified,
refers to both cyclic and noncyclic groups, although cyclic groups will comprise at
least three carbon ring members.

Preferred alkenyl and alkynyl groups in the compounds of the present invention have
one or more unsaturated linkages and from 2 to about 12 carbon atoms, more
preferably 2 to about 8 carbon atoms, still more preferably 2 to about 6 carbon atoms,
even more preferably i, 2, 3 or 4 carbon atoms. The terms alkenyl and alkynyl as
used herein refer to both cyclic and noncyclic groups, although straight or branched
noncyclic groups are generally more preferred.

Preferred alkoxy groups in the compounds of the present invention include groups
having one or more oxygen linkages and from 1 to about 12 carbon atoms, more
preferably from 1 to about 8 carbon atoms, and still more preferably 1 to about 6
carbon atoms, and most preferably i, 2, 3 or 4 carbon atoms.

Preferred alkylthio groups in the compounds of the present invention have one or
more thioether linkages and from 1 to about 12 carbon atoms, more preferably from 1
to about 8 carbon atoms, and still more preferably 1 to about 6 carbon atoms.
Alkylthio groups having 1, 2, 3 or 4 carbon atoms are particularly preferred.

Preferred alkylsulfinyl groups in the compounds of the present invention include
those groups having one or more sulfoxide (SO) groups and from 1 to about 12 carbon
atoms, more preferably from 1 to about 8 carbon atoms, and still more preferably 1 to
about 6 carbon atoms. Alkylsulfinyl groups having 1, 2 3 or 4 carbon atoms are
particularly preferred.
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Preferred alkylsulfonyl groups in the compounds of the present invention include

those groups having one or more sulfonyl (S02) groups and from 1 to about 12 carbon

atoms, more preferably from 1 to about 8 carbon atoms, and still more preferably 1 to
about 6 carbon atoms. Alkylsulfonyl groups having 1, 2, 3 or 4 carbon atoms are
particularly preferred.

Preferred aminoalkyl groups include those groups having one or more primary,
secondary and/or tertiary amine groups, and from i to about 12 carbon atoms, more
preferably 1 to about 8 carbon atoms, still more preferably 1 to about 6 carbon atoms,
even more preferably 1, 2, 3 or 4 carbon atoms. Secondary and tertiary amine groups
are generally more preferred than primary amine moieties.

Suitable heteroaromatic groups in the compounds of the present invention contain
one, two or three heteroatoms selected from N, 0 or S atoms and include, e.g.,
coumarinyl including 8-coumarinyl, quinolinyl including 8-quinolinyl, pyridyl,
pyrazinyl, pyrimidyl, furyl, pyrrolyl, thienyl, thiazolyl, oxazolyl, imidazolyl, indolyl,
benzofuranyl and benzothiazolyl. Suitable heteroalicyclic groups in the compounds
of the present invention contain one, two or three heteroatoms selected from N, 0 or
S atoms and include, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl,
morpholino and pyrrolindinyl groups.

Suitable carbocyclic aryl groups in the compounds of the present invention include
single and multiple ring compounds, including multiple ring compounds that contain
separate and or fused aryl groups. Typical carbocyclic aryl groups contain 1 to 3
separate or fused rings and from 6 to about 18 carbon ring atoms. Specifically

preferred carbocyclic aryl groups include phenyl including substituted phenyl such as
2-substituted phenyl, 3-substituted phenyl, 2, 3-substituted phenyl, 

phenyl, 2,3,5-substituted and 2,4,5-substituted phenyl, including where one or more
of the phenyl substituents is an electron-withdrawing group such as halogen, cyano,
nitro, alkanoyl, sulfinyl, sulfonyl and the like; naphthyl including 1-naphthyl and 2-
naphthyl; biphenyl; phenanthryl; and anthracyl.
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References herein to substituted R' groups in the compounds of the present invention
refer to the specified moiety that may be substituted at one or more available
positions by one or more suitable groups, halogen such as fluoro, chloro, bromo
and iodo; cyano; hydroxyl; nitro; azido; alkanoyl such as a fluoro, chloro, bromo and
iodo: cyano; hydroxyl; nitro; azido; alkanoyl such as a C1-6 alkanoyl group such as
acyl and the like; carboxamido; alkyl groups including those groups having 1 to about
12 carbon atoms or from 1 to about 6 carbon atoms and more preferably 1-3 carbon
atoms; alkenyl and alkynyl groups including groups having one or more unsaturated
linkages and from 2 to about 12 carbon or from 2 to about 6 carbon atoms; alkoxy
groups having those having one or more oxygen linkages and from 1 to about 12
carbon atoms or I to about 6 carbon atoms; aryloxy such as phenoxy; alkylthio groups
including those moieties having one or more thioether linkages and from 1 to about
12 carbon atoms or from 1 to about 6 carbon atoms; alkylsulfinyl groups including
those moieties having one or more sulfinyl linkages and from 1 to about 12 carbon
atoms or from 1 to about 6 carbon atoms; alkylsulfonyl groups including those
moieties having one or more sulfonyl linkages and from 1 to about 12 carbon atoms or
from 1 to about 6 carbon atoms; aminoalkyl groups such as groups having one or
more N atoms and from 1 to about 12 carbon atoms or from 1 to about 6 carbon
atoms; carbocylic aryl having 6 or more carbons, particularly phenyl R being a
substituted or unsubstituted biphenyl moiety); and aralkyl such as benzyl.

Similar considerations apply to the substituted groups permitted for X1 X2 and X3

including substituted Ci-Cs alkyl, substituted C2-Cs alkenyl, substituted C2-Cls
alkynyl, substituted aryl, substituted heteroaromatic, as well as for these groups
where mentioned for Preferably these definitions are interpreted to avoid
unmeaningful multiple substitutions, such as alkyl substituted by alkyl, which
remains an alkyl group, as well as to avoid structures which are not credible for the
purpose of this invention. Preferably there are at most 10 to 50, more preferably 12
to 40, 14 to 30 or most preferably 16 to 20 carbon atoms in the molecule.

The substituents X1 X2 and X3 on formula I are independently placed in any
particular position of the chain including closer to the ring on either carbon with the
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dotted line and independently selected. Thus, for example, there may be a

substituent adjacent the ring, another further from the ring, and another remote from

the ring.

Preferred internal salts are formed using any kind of mineral or organic acid such as

hydrochloric acid, hydrobromic acid, tartaric acid, succinic acid, etc.

In a preferred class of compounds of this invention, R4 is an alkyl chain with a

substituent -NR2R3 and a substituent -YR 1 or =YR1 on the next carbon towards the

furan ring, where Y is selected from the group consisting of N, 0, P, S and is

preferably 0. Suitably the amino group is on the second carbon and the amino group

on the third carbon, counting the terminal carbon as the first.

There can be unsaturation in the -(CH 2 preferably a single unsaturation.

Preferred compounds of this invention include as side chain the partial structure:

OR1

(CH2) 1
(CH2)x

NR2R3  X3 2

or

,YR 1

S (CH2)y X,
(CH2)X

NR2R3  X3 X2

Where the dotted line is a single or double bond. Wherein X2 and X3 on formula I

and formula II are independently selected of H, OH, OR', SH, SR', SOR', S0 2R',

NO2 NH2 NHR', N(R') 2 NHC(O)R', CN, halogen, C(=O)CH 3 C02H,
COCH3 substituted or unsubstituted C1-C18 alkyl, substituted or unsubstituted C2

C 8s alkenyl, substituted or unsubstituted C2-C1s alkynyl, substituted or unsubstituted

aryl, substituted or unsubstituted heteroaromatic. Wherein x and y can be between o



WO 01/60810 PCT/GB01/00655
8

and 20. Preferably x is in the range 8 to 16, more preferably 10, 11, 12, 13 or 14.
Preferably y is o, 1 or 2. Currently the most preferred is that x is 11, 12 or 13, and y is
o or 1.

The compound IK-8- 73 4 can isolated from the sponge Pachastrissa sp,
Desmospongiae, Astrophorida, Calthropellidae. Accordingly, the invention also
relates to compound IK-8-73-4 obtainable from Pachastrissa sp., and to a method of
isolating IK-8-73-4, characterised in that the starting material for the isolation is
Pachastrissa sp.

The compound isolated from the sponge exists in the following stereochemistry:

NH2 OH

The biological activity of the compound is illustrated by the following ICso data,
tg/ml:

P388 A459 HT29 MEL28

leukemia human lung human colon melanoma

0.01 0.01 0.01 0.01

Another especially preferred embodiment of the present invention is pharmaceutical

compositions useful as antitumor agents which contain as active ingredient a
compound or compounds of the invention, as well as the processes for their
preparation.

Examples of pharmaceutical compositions include any solid (tablets, pills, capsules,
granules etc.) or liquid (solutions, suspensions or emulsions) with suitable
composition or oral, topical or parenteral administration.
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Administration of the compounds or compositions of the present invention may be

any suitable method, such as intravenous infusion, oral preparation, intraperitoneal

and intravenous preparation.

The compounds of this invention can also be made by synthesis. Illustratively, the

compounds can be made having regard to the procedure in Scheme 6 of Liebigs Ann.

Chem., 1990, 1069-1078. In Scheme 6, (2R, 3S, 4S)-4-benzoylamido-3-hydroxy-2-

dodecyltetrahydrofuran, compound 43, is prepared from (4S, I'S, 2'R -4,5-dihydro-4-

(1',2'-dihydroxytetradecy)-2-phenyl-1,3-oxazole, compound 35. The (2R, 3S, 4S)-4-
benzoylamido-3-hydroxy-2-dodecyltetrahydrofuran is then converted through (2R,

3S, 4S)-4-benzylamido-3-hydroxy-2-dodecyltetrahydrofuran and (2R, 3S, 4S)-4-
amino-3-hydroxy-2-dodecyltetrahydrofuran to give (2R, 3S, 4S)-4-acetamido-3-

acetoxy-2-dodecyltetrahydrofuran, compound 45. The 4-benzylamido-3-hydroxy-2-

dodecyltetrahydrofuran and (2R, 3S, 4S)-4-amino-3-hydroxy-2-

dodecyltetrahydrofuran are intermediates and are not purified.

This procedure can be used to prepare further compounds of this invention, by

modifying as necessary the starting material 35 or 43 in Scheme 6, and isolating the

debenzylated compound obtained at the end of the second step in the transition from

compound 43 to compound 45, followed by derivatisation as necessary. Moreover,

other procedures are available for the synthesis of tetrahydrofurans, and they can be

adjusted as appropriate to give compounds of this invention.

The synthetic compounds of this invention are preferably provided in substantially

pure form, that is free from impurity including starting material and reagents. In

particular, we provide the benzyl and debenzylated compound obtained at the end of

the first and second steps in the transition from compound 43 to compound 45 of the

procedure in Liebigs Ann. Chem., 1990, lo69-1078. The invention extends to

compositions and use of the benzoyl and acetyl compounds, compounds 43 and 
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Examples of pharmaceutical compositions of the invention include any solid (for

example tablets, pills, capsules, granules) or liquid (solutions, suspensions or

emulsions) with suitable composition or oral, topical or parenteral administration,
and they may contain the pure compound or in combination with any carrier or other

pharmacologically active compounds. These compositions may need to be sterile

when administered parenterally.

Suitably, the compound may be conjugated to a carrier protein or another suitable

agent for delivery into the animal or human body. Conjugation may occur directly

between a carrier and the compound, or indirectly via a suitable linker.

Administration of the compound or compositions of the present invention may be by

any suitable method, such as intravenous infusion, oral preparations, intraperitoneal

and intravenous administration. We prefer that infusion times of up to 24 hours are

used, more preferably 2-12 hours, with 2-6 hours most preferred. Short infusion

times which allow treatment to be carried out without an overnight stay in hospital

are especially desirable. However, infusion may be 12 to 24 hours or even longer if

required. Infusion may be carried out at suitable intervals of say 2 to 4 weeks.

Pharmaceutical compositions containing compound of the invention may be

delivered by liposome or nanosphere encapsulation, in sustained release formulations

or by other standard delivery means.

The correct dosage of the compound will vary according to the particular formulation,

the mode of application, and the particular situs, host and cancer or tumour being

treated. Other factors like age, body weight, sex, diet, time of administration, rate of

excretion, condition of the host, drug combinations, reaction sensitivities and severity

of the disease shall be taken into account. Administration can be carried out

continuously or periodically within the maximum tolerated dose.

The compound of this invention may be used with other drugs to provide a

combination therapy. 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
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time. The identity of the other drug is not particularly limited, and suitable

candidates include:

a) drugs with antimitotic effects, especially those which target cytoskeletal

elements, including microtubule modulators such as taxane drugs (such as taxol,

paclitaxel, taxotere, docetaxel), podophylotoxins or vinca alkaloids (vincristine,

vinblastine);

b) antimetabolite drugs such as 5-fluorouracil, cytarabine, gemcitabine,

purine analogues such as pentostatin, methotrexate);

c) alkylating agents such as nitrogen mustards (such as cyclophosphamide or

ifosphamide);

d) drugs which target DNA such as the antracycline drugs adriamycin,

doxorubicin, pharmorubicin or epirubicin;

e) drugs which target such as etoposide;

f) hormones and hormone agonists or antagonists such as estrogens,

antiestrogens (tamoxifen and related compounds) and androgens, flutamide,

leuprorelin, goserelin, cyprotrone or octreotide;

g) drugs which target signal transduction in tumour cells including antibody

derivatives such as herceptin;

h) alkylating drugs such as platinum drugs (cis-platin, carbonplatin,

oxaliplatin, paraplatin) or nitrosoureas;

i) drugs potentially affecting metastasis of tumours such as matrix

metalloproteinase inhibitors;

j) gene therapy and antisense agents;

k) antibody therapeutics; and

1) other bioactive compounds of marine origin, notably the ecteinascidins

such as ecteinascidin 743 and the didemnins such as aplidine.

EXAMPLE

An unidentified sponge (OP-98-18) was collected at Iriomote island, Okinawa

on May 1998. The sponge (o.o kg, wet) was extracted with acetone (0.50 L, 3
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times), and the acetone solution was concentrated. The resulting aqueous

suspension was partitioned with EtOAc to give 470 mg of lipophilic material 

0.25 pg/mL). Most of it (310 mg) was subjected to chromatographic separation first

on silica gel (active fraction, 63.0 mg, eluted with EtOAc-MeOH, 1-1) then preparative

TLC (silica, EtOAc-MeOH, and finally cation exchange column (eluted with

MeOH, and MeOH+o.o5% TFA). We obtained totally 10.1 mg from extract) of

compound i.

We also found the same compound from another sponge specimen. We

initially judged that the sponges were different, however, extracts showed identical

1H NMR spectra of the same species. The original sponge was identified as

Pachastrissa sp. (Demospongiae, Astrophorida, Calthropellidae). The sponge is

deposited both at our lab (voucher no. OP-98--18 and OP-98-21) and at Queensland

Museum (QM G317007). The collection was made on May 9, 1998 at Sakiyama Bay,
Iriomote Island, Okinawa.

A specimen of the sponge Pachastrissa sp. (OP-98-21) was collected. The
sponge was brought back to lab and kept frozen until extraction. The sample (0.20

kg, wet) was extracted with acetone (o.5 L, 3 times), and the filtered acetone extract

was concentrated. The resulting aqueous suspension was partitioned with EtOAc.

The organic layer (1.40 g) showed IC5o o.1 pg/mL. The water layer was

concentrated, and the resulting solid material was washed with MeOH. After

filtration, MeOH soluble material was taken. This MeOH extract (1.62 g) showed

0.02 pg/mL.

Most (1.4 g) of the MeOH extract was subject to separation, first on Sephadex

(CH2 CL2-MeOH, then on HPLC (RP18, not eluted with MeOH-H20 (19-
but with EtOAc-MeOH and finally cation exchange column (MeOH, MeOH-

o.I%TFA) to give 11.5 mg (o.8 from extract) of compound 1. We tried to separate

components with MeOH-H20 first. However, after separation we noticed that we

did not recover all the material, so we washed the column with less polar solvent,
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EtOAc-MeOH. And the compound was recovered in this fraction (checked by NMR
and also by cytotoxicity results).

Compound 1 (free form, IK-8-73-4):

white amorphous solid;

[cz]D21+180 (c 0.1, EtOH);

IR (film) v max 3342, 2920, 2850, 2355, 1556, 1469, 1215, 1039, 758, 667 cm-i;

'H NMR (500 MHz, CD3OD) 560.90 (3H, m, H-18), 1.29 (24H, brs, H-6 to 17),1.62

(2H, m, 3.43 (1H, dd, J 7.9, 8.9 Hz, 3.51 (iH, dt, J 4.3, 8.9 Hz, H-2),

3.81 (iH, dt, J 6.7 Hz, 3.86 (iH, dd, J 2.8, 4.3 Hz, 3.90 (1H, dd, J
7.6, 7.9 Hz, H-1);

13C NMR (125 MHz, CD3OD) 5 84.3 d 73.3 d 72.1 t 56.0 d 
33.1 t, 30.9 t (C-5 30.8 t, 30.7 t, 30.5 t, 30.5 t, 27.1 t, and 23.7 t, (C-6 to C-17), 14.4q

(C-18);

ESIMS m/z 300 

Compound i (salt form, IK-8-61-4):

white amorphous solid:

'H NMR (500 MHz, CD3OD) 5 0.87 (3H, m, H-iS), 1.29 (24H, brs, H-6 to 17),1i.65
(2H, m, 3.71 (1H, dt, J 6.6 Hz, 3.79 (1H, dd, J 5.0, 8.5 Hz, H-i),
3.88 (1H, m, 3.91 (1H, dd, .1 7.3, 8.5 Hz, 4.25 (iH, dd, J 3.5, 5.2 Hz, H-

3);
13C NMR (125 MHz,CD3OD) 5 84.3 d 70.9 d 68. 9 t 54.3 d 

33.0 t, 30.8 t, 30.7 t, 30.7 t, 30.4 t, 29.7 t 27.2 t, and 23.7 t (C-6 to C17), 14.4 q

(C-18);

EIMS m/Z 299 



\D 13a 

0 In the claims which follow and in the preceding

Sdescription of the invention, except where the context

requires otherwise due to express language or necessary

implication, the word "comprise" or variations such as

"comprises" or "comprising" is used in an inclusive sense,

M i.e. to specify the presence of the stated features but

00 not to preclude the presence or addition of further

C features in various embodiments of the invention.

(<N

It is to be understood that, if any prior art publication

is referred to herein, such reference does not constitute

an admission that the publication forms a part of the

common general knowledge in the art, in Australia or any

other country.

H:\jo1zik\keep\Speci\20o1233873.do c 17/01/06
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. The use of a compound of formula I as defined herein,
and/or a pharmaceutically acceptable salt thereof, in the
preparation of a medicament for the treatment of a tumour,

00 OR,

X3

wherein the substituent groups defined by R1 R2 R 3 and R4

are each independently selected from H, 

substituted or unsubstituted C1-C1e

alkyl, substituted or unsubstituted C2-C18 alkenyl,

substituted or unsubstituted C2-C18 alkynyl, substituted or

unsubstituted aryl; wherein each of the groups is

independently selected from the group consisting of H, OH,

NO2 NH2 SH, CN, halogen, C(=O)CH3 C02H,

C02CH3 substituted or unsubstituted Ci-C 18 alkyl,

substituted or unsubstituted C2-C18 alkenyl, substituted or

unsubstituted C2-C18 alkynyl, substituted or unsubstituted

aryl; wherein RI, R2 R3 could form part of a heterocyclic

ring; R2 can be independently an internal salt; wherein XI,

X2 and X3 on formula I are independently placed in any

particular position of the chain including closer to the

ring on either carbon with the dotted line and

independently selected of H, OH, OR', SH, SR', SOR', SO2R',

NO2 NH2 NHR', N(R') 2 NHC(O)R', CN, halogen, C(=O)H,

C(=O)CH3 CO2H, C02CH3 substituted or unsubstituted Ci-C 18

alkyl, substituted or unsubstituted C2-C 8i alkenyl,

H:\jolzik\keep\Speci\2001233873.doc 17/01/06
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0 substituted or unsubstituted C2-C18 alkynyl, substituted or
(N

unsubstituted aryl, substituted or unsubstituted

heteroaromatic; wherein substituent groups defined by R'

are each independently selected from the group consisting

of H, OH, OR', SH, SR', SOR', SO2 NO2 NH2 NHR', N(R')2
SNHC(O)R', CN, halogen, C(=O)CH3 C02H, C02CH3

00 substituted or unsubstituted Ci-Ce1 alkyl, substituted or

M unsubstituted C2-C18 alkenyl, substituted or unsubstituted

SC 2-C18 alkynyl, substituted or unsubstituted aryl,

substituted or unsubstituted heteroaromatic; wherein x can

be between 6 and 20; and wherein the dotted line is absent

or is one or several double bonds placed in any particular

position of the side chain.

2. The use according to claim 1, wherein the compound is

of the formula:

NH2  OH

and/or a pharmaceutically acceptable salt thereof.

3. The use according to claim 1 or 2, wherein the

compound and/or a pharmaceutically acceptable salt thereof

is administered in combination therapy with another drug

given at the same time or a different time.

H:\jolzik\keep\peci\2001233873.doc 17/01/06
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4. A method of treating a tumour which comprises

Sadministering an effective amount of a compound of formula
I as defined herein, and/or a pharmaceutically acceptable

salt thereof, wherein the substituent groups defined by R1

I

OR1

R2 R3 and R4 are each independently selected from H,

§O

I

Rz, R3 and R4 are each independently selected from H,

substituted or
unsubstituted Ci-C18 alkyl, substituted or unsubstituted C2

C18 alkenyl, substituted or unsubstituted C2 -Ce alkynyl,
substituted or unsubstituted aryl; wherein each of the R',

groups is independently selected from the group

consisting of H, OH, NO2 NH2 SH, CN, halogen, C(=O)H,
C(=O)CH3 CO2H, CO2CH3 substituted or unsubstituted C1-C 18
alkyl, substituted or unsubstituted C2-C18 alkenyl,

substituted or unsubstituted C2-C18 alkynyl, substituted or

unsubstituted aryl; wherein R1 R2 R3 could form part of a
heterocyclic ring; R2 can be independently an internal

salt; wherein X1 X2 and X3 on formula I are independently
placed in any particular position of the chain and

independently selected of H, OH, OR', SH, SR', SOR', SO2R,
NO2 NH2 NHR', N(R') 2 NHC(O)R', CN, halogen, C(=O)H,
C(=O)CH3 CO2H, CO2CH3 substituted or unsubstituted C1 -Ce
alkyl, substituted or unsubstituted C2-Ci8 alkenyl,

substituted or unsubstituted C2-C18 alkynyl, substituted or
unsubstituted aryl, substituted or unsubstituted

heteroaromatic; wherein substituent groups defined by R'
are each independently selected from the group consisting

of H, OH, OR', SH, SR', SOR', SO 2 NO2 NH2 NHR', N(R') 2

NHC(O)R', CN, halogen, C(=O)CH3 CO2H, CO2CH3

substituted or unsubstituted Ci-Cie alkyl, substituted or

H:\jolzik\keep\speci\2001233873.doc 17/01/06
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unsubstituted C2-C18 alkenyl, substituted or unsubstituted

C2-C18 alkynyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaromatic; wherein x can
be between 6 and 20; and wherein the dotted line is absent
or is one or several double bonds placed in any particular

position of the side chain.

The method of claim 4, wherein the compound is of the
formula:

and/or a pharmaceutically acceptable salt thereof

6. A method of preparing compound IK-8-73-4 of the

structure:

NH2  OH

and/or a pharmaceutically acceptable salt thereof, which

comprises obtaining a supply of a sponge Pachastrissa sp.

containing said compound IK-8-73-4, and isolating IK-8-73-

4 from said supply of sponge.

H \jolzik\keep\speci\2001233873.doc 17/01/06
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7. A pharmaceutical composition for treatment of a
t tumour, said composition comprising a compound of formula

I as defined herein:

ORz
ae e

00

M x i2 x 
X X3

NR2R3
0o 

I
R4

and/or a pharmaceutically acceptable salt thereof,

wherein the substituent groups defined by Ri, R2, R3 and R4
are each independently selected from H, 

substituted or unsubstituted C1-Ce
alkyl, substituted or unsubstituted C2-C18 alkenyl,

substituted or unsubstituted C2 -Ci 8 alkynyl, substituted or
unsubstituted aryl; wherein each of the groups is
independently selected from the group consisting of H, OH,
NO2 NH2 SH, CN, halogen, C(=O)CH3 CO2H,
CO2CH3 substituted or unsubstituted Ci-Cj 8 alkyl,
substituted or unsubstituted C2 -C1 8 alkenyl, substituted or
unsubstituted C2 -C18 alkynyl, substituted or unsubstituted
aryl; wherein R1 R2 R3 could form part of a heterocyclic
ring; R2 can be independently an internal salt; wherein X1,

X2 and X3 on formula I are independently placed in any
particular position of the chain and independently

selected of H, OH, OR', SH, SR', SOR', SO 2 NO2 NH2

NHR', N(R') 2 NHC(O)R', CN, halogen, C(=O)CH3

C02H, CO2CH3 substituted or unsubstituted Ci-Cis alkyl,
substituted or unsubstituted C2 -C1 8 alkenyl, substituted or
unsubstituted C2 -C18 alkynyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaromatic; wherein

substituent groups defined by R' are each independently

selected from the group consisting of H, OH, OR', SH, SR',

H:\jolzik\keep\Speci\2001233873.doc 17/01/06
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SOR', SO 2 NO2 NH2 NHR', N(R') 2 NHC(O)R', CN, halogen,
C(=O)CH3 C02H, C02CH3 substituted or

unsubstituted Ci-Ce alkyl, substituted or unsubstituted C2
Cle alkenyl, substituted or unsubstituted C2 -C1i alkynyl,
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaromatic; wherein x can be between 6
and 20; and wherein the dotted line is absent or is one or
several double bonds placed in any particular position of
the side chain, and a pharmaceutically acceptable carrier.

8. The composition of claim 7, wherein the compound is
of the formula:

and/or a pharmaceutically acceptable salt thereof.

9. A compound of the formula:

s

s s

NH2 OH

and/or a pharmaceutically acceptable salt thereof.

A pharmaceutical composition for treatment of a

tumour, said composition comprising a compound according

to claim 9, and/or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.

11. A method of treating a tumour which comprises
administering an effective amount of a compound according

H:\jolzik\keep\Speci\2001233873.doc 17/01/06
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Q to claim 9, and/or a pharmaceutically acceptable salt
thereof.

12. The use of a compound according to claim 9, and/or a
pharmaceutically acceptable salt thereof, in the
preparation of a medicament for the treatment of a tumour.

00
00 13. Use of a compound of formula I as defined herein,

pC method of treating a tumour using said compound,

10 pharmaceutical compositions containing said compound, a
0 compound according to claim 9, a pharmaceutical

composition and/or a method of treatment involving said
compound according to claim 9, substantially as herein
described with reference to the examples herein.

Dated this 17th day of January 2006

PHARMA MAR, S.A.

By their Patent Attorneys

GRIFFITH HACK

Fellows Institute of Patent and

Trade Mark Attorneys of Australia
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