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COMBINED THERAFY AGAINST TUMORS Cowmimsmc SUBSTITUTED
ACRYLOYL DISTAMYCIN DERIVATIVES AND ALKYLATING AGENTS

J
The present invention relates {o the field of cancer u'emaﬁ and provides an antitumor
composition comprising a substituted acryloyl distamyvin derivative, more partionjarly
an o-bromo- or a-chloro-acryloyl distamycin deﬂvaﬁve%. and an alkylating agent, .
having a synergistic antineoplastic effect. i
i
J

L
thmymnAandanalomtheteoﬁhexeinaﬂermfmedmasmstmwmmd

dlsm:nynm-lﬂmdmvahvs,mhmwnmﬂ:eaﬂ ascytukmcagmdsusafulmmhhmnr
therapy. i
Distamycin A is an antibiotic substance with amtiviral and anﬂpromzualaohv:ty,havmga
polypyrrole framework [Nature 203; 1064 (1964); J. Med. Cibm. 32: 774-778 (1939)).
‘The international patent applications WO 90/11277, WO 98104574 WO 98/21202, WO
90/50265, WO 99/50266 and WO 01/4018] (claiming phomy from British patent
application No. 9928703.9), all in- the name of the apphcanc ftself and berewith
mmwmmwmmhnmmum
moiety of dlslnmycm is optionally replaced by muogm-coﬂmg ending groups such
as, for jostance, cyzmamidino, N-methylamidino, glmmd:ﬂn, carbamoyl, amidoxime,
cyano and the like, mdlnrwhmﬂ:epolypynob&mewm!%ofd:mmycm, or part of it,
s Teplaced by varying carbocyelic or heterooyclic moiaties. |
¥
The present application generally provides, in a first aspect, a{apha.rmaceuﬁcal v
composition for use in antineoplastic therapy in mammals, in¢luding humans,
comprising a pharmaceutically acceptable carricr or excipient;
- an acryloyl distamycin derivative of formula (I):

R,
H,G \ m
i =<r ®,

0

wherein:
Ry is a bromine or chlorine atom;

T T T SRR R T T Ceniie LR b
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R; is a distamycin or distamycin-like framework; or a ibharmaceutica.l.ly
acceptable salt thercof; and !?
- an alkylating agent. ‘
The present invention provides a pharmaceutical compositioncomprising a
pharmaceutically acceptable carrier or excipient and, as acﬁvc_' ingredient,
- an acryloyl distamycin detivative of formula (I):

R :
Hzcﬂﬁ\ )
R

o

wherein: .
R, is a bromine ot chiorine atom;
R; is a group of formula (11): f

__.FTNH

Y H m
o J K XN
N
-CH, 0

wherein

G is phenylene, a 5 or 6 membered saturated or unsaturated ha?i:mcylic ring with from 1
to 3 heteroatoms selected among N, O or 8, or is a group of fo:‘rmula (I):

4@%— afu)
w

;
wherein Q is a nitrogen atom or a CH group and W is an O or!S atom or is a group NR;
wherein Rj is H or C;-C; alkyl; !

fi
A:\Sineons{Keep\8pect \20012B1BET. doc 2§/11/0%

]
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mis0; “
nis4; <
risQ; i‘
X and Y are both a CH group; i
B is the group: :

NReRr ‘.
o
\H R, '

wherein Ry, R and Ry, the same or different, ate hydrogen or (C1-C, alkyl; or a
pharmaceutically acceptable salt thereof; and i
- an alkylating agent. 3

The present ipvention includes, within its eoope, the pharnthaceutical compositions
wmpﬁﬁngmyofﬂepossﬁlaimmmmvmdhy&ecmpoﬁnﬂsoffomuh@,bom
considered separaicly of i admixtare, as well as @i motsbolites and the
pharmacoutically sccepiable bio-procursors (otherwise kuown as pro-drogs) of the
componnds of formla (1). i
mmmmﬁ@_mmw@wﬁhlwmwm
distamyvin-tike framework Ry wo ioicod any moisty struofimally closely relatod 4o
Gistamyuin itsel, for instance by optionally replacing the enlfing amidine moiety of
distarnycin and/or its polypyrrole framework, or part ofit. i‘

Alkylating agetts are widsly known in the art es describéd in vations scientific
publications, E:

Representatives for fils clase of compounds are, for iusténce, mustards such s
‘melphalan, chlorambucil, mechlarethamine, cyclophosphanide, ifosfamide and busulfan;
nitrosoureas such as cammtine, lomnustine, sexmstine and fotémstine; tetrazines such
es dacerbazine and temozolomide; aziridines such ss thioteph and maitomycin C and
platimmn derivatives sch as cisplatin, catboplatin, cxalipiatin, hedaplatin and lobsplatin
and the like, -

A3 \Sineona)Keon\pect \2001 281 BE2. dog 16/11/0%
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See, for a gencral reference, Cancer Principles and Practice of Oncology, Lippincott-

Raven Ed. (1997), 405-432. ! .
According 1o 4 preferred embodiment of the mvention, hcreuﬁth provided are the above

5  phamaceutical compositions wherein the alktylating agent is selected from mustards
and platinurn derivatives such as cisplatin, carboplatin and oxahplahn

According to another preferred embodiment of the invention. fherewﬂh provided are the

above pharmaceutical compositions wherein, within the acrylbyl distamycin derivative
10

'
H#: \krystalm kecp\Specd 2001281967 doc 24/11/05

i
1

|
"
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of formula (I), R; has the above reported meanings and R; is a group of formula (1)

below:

wherein
5  mis an integer from 0 to 2;
nis an integer from 2 to 5;
risOorl;
X and Y are, the same or different and independently for each heterocyclic ting, a
nitrogen atom or a CH group;
10  Gisphenylene, a 5 or 6 membered saturated or unsaturated heterocyclic ring with from 1

to 3 heteroatoms selected among N, O or S, or it is a group of formula (IIT) below:

‘©ivc;\>_ (i

wherein Q is a nitrogen atom or a CH group and W is an oxygen or sulfur atom or it is a
group NR; wherein R; is hydrogen or C;-C, alkyl;
15  Bis selected from the group consisting of
NH, NR:R, NR R

A /& 6 7
NR, NR, \N/&NRS
H

H

—J. <3, <),

—CN . —NRRR, —CONRR, —NHCONR,R,

wherein Ry is cyano, amino, hydroxy or C;-C4 alkoxy; Rs, Rg and Ry, the same or
different, are hydrogen or C;-Cy alkyl.

In the present description, unless otherwise specified, with the term C;-Cy alkyl or
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alkoxy group we intend a straight or branched group selected from methyl, efiyi, n-

propyl, isopropyl, n-butyl, isobutyl, sec-butyl, teab-butyl, me

isopropoxy, n-butoxy, isobutoxy, sec-butoxy or teri-butoxy,

Even more preferred are the phacmacentical compositions off

ﬂ‘DXy; eﬂloxy, BPIOPOXY,

'the invention. comptising

the shove acryloyl distamycin derivative of formula () wWherein R; is bromine or

chlorine; Re is the above group of formula (D) wherein r is 0;

has the above reported meanings.

mis0orl,nisd4md B

i

Still more preferred, within this class, are the pharmacetical|y

‘wmposlhonscmnpnmg

the compounds of formmmia () wherein Ry is bromine orchlorine,l{zlstheabmgmup
of formnla (1) whereinris O, miz O or 1,nis 4, XandYare!boﬁaCﬂgromssndBm

selected from:
A
R,

—CN

~

NReR;
/gNRs

; ~CONRR, . —NHCONR

A

; NT
H:

'NRR,
NR5 ;

Wha!‘ehhlsaymoorhydmxﬁ'md&.hden thesmnsordzﬂ'ermt,amhyﬂmgm

or Cy-Cy alleyl,

N

Phamaceutically ecceptsble sals of the compounds of formula () ave those with

phamacentically acceptable inorganmic or organic acids
hydrochloric, hydrobromic, sulfuric, nitric, acetic, propionic,

tartaric, mothanesulfonic, p-tolenesulforic acid and the Kke. |

Examples of acryloyl distamycin derivatives of formula (T),

!sunh as, - for instamce,
|succinic, malonic, eitric,

opfionally in the form of
pharmaceutically acceptable salts, preferably with hydrochloric

acid, are:

1 N-(5-{[(5-{[(5-{[(2'{[8min°(ﬁﬁnblmtﬁly1hmim}eﬂlyl)m?inolcafbmyl}-l“

methyl-1H-pytrol-3-yl)amino]carbonyl}-1-mefiyl-1H-pyrro

13-

yDamino]carbonyl}-1-meth; -1H-pym1—3—y1)—4—[(2~bromo;gjx-.xyloyi)amino]—l-

methyl-1H-pynole-2-carboxamide hydrochloride;

|
{
i
h

‘a

I
|
1
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N-(5-{[(5-{[(5-{[(2-{[amino(imino)methyl]amino} propyl)amino]carbonyl} -1~
methyl-1H-pyrrol-3-yl)amino]carbonyl }-1-methyl- 1 H-pyrrol-3-
yl)amino]carbonyl}-1-methyl-1H-pyrrol-3-yl)-4-[ (2-bromoacryloyl)amino]-1-
methyl-1H-pyrrole-2-carboxamide hydrochloride;
N-(5-{[(5-{[(5-{[(3-amino-3-iminopropyl)amino]carbonyl } -1-methyl- 1 H-pyrrol-3-
yl)amino]carbonyl}-1-methyl-1H-pyrrol-3-yl)amino]carbonyl} -1 -methyl-1H-
pyrrol-3-y1)-4-[(2-bromoacryloyl)amino]-1-methyl-1H-pyrrole-2-carboxamide
hydrochloride;

N-(5-{[(5-{[(5-{[(3-amino-3-iminopropyl)amino]carbonyl }-1-methyl-1H-pyrrol-3-
yl)amino]carbonyl}-1-methyl-1H-pyrrol-3-yl)amino]carbonyl} -1 -methyl-1H-
pyrrol-3-yl)-4-[(2-bromozacryloyl)amino]-1-methyl-1H-imidazole-2-carboxamide
hydrochloride;
N-(5-{[(5-{[(5-{[(3-amino-3-iminopropyl)amino]carbonyl}-1-methyl- 1 H-pyrrol-3-
yl)amino]carbonyl} - 1-methyl-1H-pyrrol-3-yl)amino]carbonyl} - 1 -methyl-1H-
pyrrol-3-y1)-3-[(2-bromoacryloyl)amino]-1-methyl-1H-pyrazole-5-carboxamide
hydrochloride;

N-(5-{[(5-{[(5-{[(3-amino-3-oxopropyl)amino]carbonyl } - 1-methyl-1H-pyrrol-3-
yl)amino]carbonyl} -1-methyl-1H-pyrrol-3-yl)amino]carbonyl} -1-methyl-1H-
pyrrol-3-yl)-3-[(2-bromoacryloyl)amino]-1-methyl-1H-pyrazole-5-carboxamide;
N-(5-{[(5-{[(5-{[(2-{[amino(imino)mcthyl]amino} cthyl)amino]carbonyl} -1-
methyl-1H-pyrrol-3-yl)amino]carbonyl}-1-methyl-1H-pyrrol-3-
yl)amino]carbonyl} -1-methyl-1 H-pyrrol-3-yl)-4-[(2-chloroacryloyl)amino]-1-
methyl-1H-pyrrole-2-carboxamide hydrochloride;
N-(5-{[(5-{[(3-{[amino(imino)methyl|amino}propyl)amino]carbonyl }-1-methyl-
IH-pyrrol-3-yl)amino Jcarbonyl }-1-methyl-1H-pyrrol-3-y1)-4-[(2-
bromoacryloyl)amino]-1-methyl-1H-pyrrole-2-carboxamide hydrochloride;
N-(5-{[(5-{[(3-amino-3-iminopropyl)amino]carbonyl }-1-metlyl-1H-pyrrol-3-
yl)amino]carbonyl}-1-methyl-1H-pyrrol-3-yl)-4-[ (2-bromoacryloyl)amino]-1-
methyl-1H-pyrrole-2-carboxamide hydrochloride; and
N-{5-[({3-[({5-[({3-[(aminocarbonyl)amino]propyl} amino)carbonyl]-1-methyl-
1H-pyrrol-3-yl} amino)carbonyl]-1-methyl-1H-pyrrol-3-yl} amino)carbonyl]-1-
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methyl—lH—pyml—S-yl}-4-[(2-bromoacxy[oyl)amim]-?I-methyl-lH-pyrrole-Z-
carboxamide.

3
It

The above compounds of formula (), either specifically iden:ti-ﬂed as such or by means
of the general formula, are known or casily prepared according to known methods as
reported, for instance, in the aforementioned international patﬂ!.;nt applications WO
50/11277, WO 98/04524, WO 98/21202, WO 99/50265 and ‘ifO 99/50266 as well as in
WO 01/40181.

The present invention further provides a product comprising ah acryloyl distamycin
derivative of formula (I), as defined above, and an alkylating Eigent, as a combined
preparation for simultaneous or sequential use in antitumor thérapy.

A further aspect of the present inveniion is to provide a method of treating a mammal,
including humans, suffering from a neoplastic disease state, wf;ich method comprises
administering to said mammal the above acryloyl distamycin derivative of formula (T)
and an alkylating agent, in amounts cffective to produce a synérgistic antingoplastic
effect. ,
H
The present invention also provides a method for lowering the kide effects caused by
antineoplastic therapy with an antineoplastic agent in # mammal in need thereof,
including humans, the method comprising administering to sail mammal a combined
preparation comprising an alkylating agent and an acryloyl distamycin derivative of
formula (1), as defined above, in amounts effective to produce a synergistic
antineoplastic effect. !

H
i
b
L
9

The present invention also provides a method for treating tumdrs or a method for the
prevention or treatment of metastasis or in the treatment of tumiors by inhibition of
angiogenesis, comprising administering an acryloyl distamycin;derivative of formula
(D, as defined above, and an alkylating agent to 2 mammal in rfwd thereof.

i

By the term “synecrgistic antineoplastic effect”, as used herein, !ft is meant the inhibition
of the growth temor, preferably the complete regression of the h o, by administering
an effective amount of the combination comprising an acryloyljdistamycin derivative of
formula (I) and an alkylating agent to mammals, including humens.

fz

§

[
m\nyatnm\%"eu\spul\znnnsmﬂ-duc 25711708
"
i
A
i
i
i
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By the term “administered “ or “administering”, as used herein, it is meant parenteral
and/or oral administration; the term “parenteral” means intravenous, subcutaneous and

intramuscular administration.

In the method of the present invention, the acryloyl distamycin derivative may be
administered simultaneously with the alkylating agent or, alternatively, both
compounds may be administered sequentiaily in either order.

In this respect, it will be appreciated that the actual preferred method and order of
administration will vary according to, inter alia, the particular formulation of the
acryloyl distamycin of formula (I} being used, the particular [ormulation of the
alkylating agent being used, the particular tumor model being treated as well as the
particular host being treated.

To administer the acryloyl distamycin derivative of formula (I), according to the
method of the invention, the course of therapy generally employed comprises doses
varying from about 0.05 to about 100 mg/m of body surface area and, more preferably,
from about 0.1 to about 50 mg/m” of body surface area.

For the administration of the alkylating agent, according to the method of the
invention, the course of therapy generally employed comprises:

for the administration of mustard compounds doses varying from about 1 mg/m? to
about 5000 mg/m® of body surface area and, more preferably, from about 10 to about
1000 mg/m’ of body surface area.

for the administration of nitrosourea derivatives doses varying from about 1 mg/m” to
about 1000 mg/m2 of body surface area and, more preferably, from about 10 to about
1000 mg/m? of body surface area.

for the administration of tetrazine and aziridine compounds doses varying from abaut

1 mg/m2 to about 1000 mg/m? of body surface area and, more preferably, from about
10 to about 1000 mg/m” of body surface area.

for the administration of platinum derivatives doses varying from about 1 mg/m? to
about 1000 mg/m2 of body surface area and, more preferably, from about 10 to about

500 mg/m? of body surface area.

11-
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The antineoplastic therapy of the present invention is particularly suitable for treating
breast, ovary, lung, colon, kiduey, stomach, pancreas, hver, melanoma, lenkernia and
brain tumors in mammals, including humans. : :

In a further aspect the present invention provides use of an aq;'ryloyl distamycin
derivative of formula (I} as defined above in the preparation of a medicament for use in
combination therapy with an alkylating agent in the treaimaug‘ of tumors orinthe
prevention or treatment of metastasis or in the treatment of tumors by inhibition of
angiopenesis. :

|

The present invention further provides use of an acryloyl din%lmycin derivative of
formula (1), as defined above, and an alkylating agent in amoi"'mts effective 1o produce a
synergistic antineoplastic effect, for the manufacture of a medicament for treating a
maramal suffering from a neoplastic disease state,

The present invention also provides use of a combined prepatation comprising an
alkylating agent and an acryloyl distamyoin derivative of fortula (I), as defined above,
in amounts effective to produce a synergistic antineoplastic effect, for the mammfactuye
of amedicament for lowering side effects caused by antincop%astic therapy with an
antineoplastic agent, to a mammal in need thercof, !
The present invention also provides use of an aeryloyl distam)!;cin derivative of formula
(D) as defined above for combination therapy with an alkylal‘.iﬂfg agent in the treatment
of tumors or in the pravention or treatment of metastasis or in 11:hc treatment of fumors

i

by inhibition of angiogenesis.

The present invention also provides use of an acryloyl distamycin derivative of formula
(T) as defined above and an alkylating agent, in amounts effective to produce a
synergistic antineoplastic effect in a mammal suffering from alneoplastic disease state.
-

The present invention still also provides use of a combined préparation comprising an
alkylating agent and an acryloyl distamyein derivative of formula (I) as defined above,
in amounts effective to produce a synergistic antineoplastic effect for lowering the side
effects caused by antineoplastic therapy with an antineoplastic,agent, in 2 mammal in
need thereof, i

He\kzystalakecp\Speri\2000201067 doc 24/21/08

COMS 1D No: SBMI-02050372  Received by IP Australia: Time (H:m) 15:43 Date (Y-M-d) 2005-11-25

12-




25 Nov 2005

2001281867

25711 2005 15:38 FAX 61 3 92438333 GRIFFITH BACK + IPAUSTRALIA do14

10

15

20

25

30

35

- 8a -

As stated above, the effeot of mn aczyloyl distamycin derivative of forumila (f) and an
alkylating sgent, for instanco cisplatin and carboplatin, Is significantly increased
without . paralle] increase of toxicity. In other words, the|combinsd therapy of the
Ppresent invention enhmces fhe antitumoral effects of the acryloyl distamycin derivative
and of the alkylating egent and, henoe, provides the most!eﬁectve and least toxic
‘ireatment for tumors,

i
The synergistic or superadditive effect of the cotabined prepa[muons of the mrvention is
shown, for instance, by the following i vivo tests which am’mtmdedtoﬂllmtmtaﬂle
present invention without posing any'hmﬁahon toit,
Table 1 shows the antilenksmic activity on disseminated };1210 muzine lenkemia
obtained by combining the representative compound of fommia (D of the invention N-
G-{I6-{16- (- {[mno(mmo)msﬂ:yl]mmn}eﬂ:mammolqarbonyl} ~1-methyl-1H-
pyrrol-3-yTamino]earbonyT}-1- mmm-pyml-s.yl)mo]&rbmyl}-l-methyl 1H-
Pyrrol-3-y1)-4-[ (2-bromoacryloyTamino}-1- meﬂ:yl-lH—p}mle!Q‘carboxmmde
hydrochloride - internal code PNU 166196, with cisplatin,
At the dose of 5.9 mg/kg of cisplatin alone (day +3) and atﬂie dose of 0.26 mg/kg of
PNU 166196 alone (days +1,2) were associated, without toxmlty, TLS% valuss of
67 and 33, respeciively, E

i
i
!
i
H

A2 \5 iaeona \AECp\Spar1 12001281867, doc. 1€/11/08
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Combining cisplatin and PNU 166196 at the same doses with the same schedule, an
increase of activity with ILS% values of 125 were observed, thus indicating a

synergistic aatitumor effect.

Table 2 shows the antileukemic activity on disseminated L1210 murine leukemia
obtained by combining the above PNU 166196 derivative with carboplatin.

At the dose of 135 mg/kg of carboplatin alone (day +3) and at the dose of 0.26 mg/kg
of PNU 166196 alone (days +1,2) were associated, without toxicity, with ILS% values
of 50 and 33, respectively.

By combining carboplatin and PNU 166196 at the same doses and with the same
schedule, an increase of activity with ILS% values of 92 were observed, again

indicating a more than additive effect.

Table 3 shows the antitumor effect on subcutaneous implanted HCT-116 human colon
carcinoma obtained by combining PNU 166196 with cisplatin.

At the dose of 2 mg/kg of cisplatin alone (q7dx3) and at the dose of 0.4 mg/kg of PNU
166196 alone (q7dx3) were associated, without toxicity, T/C% values of 92 and 61,
respectively.

By combining cisplatin and PNU 166196, instead, a significant increase in tumor
growth delay was observed, hence indicating a therapeutic advantage of the

combination (synergism) in comparison to the administration of the drugs alone.

For these experiments PNU 166196 was solubilized in water for injection, while

standard pharmaceutical preparations were used for cisplatin and carboplatin.

Table 1: Antileukemic activity against disseminated L1210" murine leukemia of an

acryloyl distamycin derivative (I) in combination with cisplatin.

Compound Treatment” | Dose TL8%’ Tox *
schedule (mg/kg/day)

PNU 166196 iv+1,2 0.26 33 0/10

Cisplatin iv+3 5.9 67 0/10

PNU 166196 + iv+l,2 026 +5.9 120 0/10

Cigplatin iv+3
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U L1210 leukemia cells (10°/mouse CD2F1) are injected IV on Day 0.

Treatment is given IV.

Increase in life span: [(median survival time of treated mice/median survival time
of controls) x 100] -100.

5 % Number of toxic deaths/number of mice.-

Table 2: Antileukemic activity against disseminated 1.1210" murine leukemia of an

acryloyl distamycin derivative in combination with carboplatin.

Compound Treatment | Dose? 8% | Tox*
schedule (mg/kg/day)
PNU 166196 iv+1,2 0.26 33 0/10
Carboplatin iv+3 135 50 0/10
PNU 166196 + iv+1,2 0.26 + 92 0/10
Carboplatin iv+3 135
10 ' L1210 leukemia cells (IOS/mouse CD2F1) are injected IV on Day 0.
2 Treatmentis givenIV.
*  Increasein life span: [(median survival time of treated mice/median swrvival time
of controls) x 100] -100.
* Number of toxic deaths/number of mice.
15

Table 3: Antitumor activity against human colon carcinoma HCT-116 (low/mcdium

GST and MMR deficiency) of an acryloyl distamycin derivative in combination with

cisplatin.
Compound | Dose® | T/C%® | LogcellKill [ Tumor WL%
(mg/kg) total free/total (day of
mice* nadir)’
PNU-166196 | 0.4 61 0.15 08 |12(29)
Cisplatin 2 92 0 07 [12(24)
PNU-166196 0.4 36 0.7 1/7 1327)
+ Cisplatin + 2 | (synergic)® |

20 % Treatment IV started on day 7 after tumor implant; schedule q7dx3 of PNU
166196 administered 48 hours after cisplatin;
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Tumor regression (T/C %) on day 20 afier treatment (abearding to NCI stendards:
T/C < 42 active); 5

®  Onday 40 after tumor implant;

27 days afier tumor fmplant;

°  Pisher's test vs. both cisplatin and PNU 166196

4
In the claims which follow and in the preceding description oiﬁihe mvention, except
where the context requires otherwise due to express langnage {:or necessary implication,
the word “comprise” or variations such as “comprises” or “coinprising“ is used in an
inclusive sense. i.e. to specify the presence of the stated featurks but not to preclude the
presence or addition of further features in various embodiments of the invention.

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.

U:\simona\Kosphapeai\ 2001281867, doc 16711705
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THE CLAIMS DEFINING THE INVENTION ARE AS FOL:

1. A pharmaceutical composition comprising & pharmace;
or excipient and, as active ingredient,

> it
i

TPAUSTRALIA a1e

|
LOWS;

I

utically acceptable cartier

5 - an acryloyl distamycin detivative of formula (1): '
R ii
HG H I f
N, g [
R \
o] ; .
10 3
wherein: :
Ry is a bromine or chlorine atom; i
R» is & group of formula {II):
15
—[G\[rNH
{
4 {m
20
wherein !
G is phenylene, a 5 or 6 membered saturated or unsaturated hd;temcylic ring with from 1
10 3 heteroatoms selected among N, O or S, or is a group of foil—mula (m):
25 '
~@E%— (i)
W !
)
30  wherein Q is a nitrogen atom or a CH group and W is an O or

wherein RyisHor C-Cy alkyl;

35

#1\8manna\

8 atom or is a group NR,

'

e2pABDESH\ 2001281857, d0e 26/13/D5
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IPAUSTRALIA @or7

mis0;
nis4;
Tis0;
Xand Y are both a CH provp;
B is the group:
NPRaR;
\g’l\& |

t

wherein Rs, Rg and Ry, the same or different, are hydrogen or iCI-C4 alkyl; ora

pharmaceutically acceptable salt thereof; and
- an alkylating agent.

2. A pharmaceutical composition according to claim 1 wh
is selected from the group consisting of mustards, nitrosourcas,

and platinum derivatives.

erein the alkylating agent
tetrazines, azividines

3 A pharmaccutical composition according to claim 2 wljlierein the mustard is
selected from the group consisting of melphalan, chlurambuci]ii mechlorethamine,
cyelophosphamide, ifosfamide and busulfan; the nitrosoutea ni selected from the group
consisting of carmustine, lormustine, semustine and fotemusthée; the tetrazine is
selected from dacarbazine or temozolomide; the azaridine is sq'lccted from thiotepa or
mitomycin C; and the platinum derivative is selected from the !:group consisting of

cisplatin, carboplatin, oxaliplatin, nedaplatin and lobaplatin.

4, A pharmaceutical composition according to claim 1 comprising an acryloyl

distamyein derivative, optionally in the form of a pharmaceutig
selected from the group consisting of:

ally acceptable salt,

L. N-(5-{[5-{I6-{[(2- {Immo(mmo)memyllammo}emimmmo]mbonyl}q.

methyl-1H-pyrrol-3-yl)amino]oarbonyl}-1-methyl- lH-
yl)mnino]ca:‘bmyl}-l—meﬁyl—lH-pyncl—3~yl)~4~[

1-3-
oacryloyf)amino]-1-

methyl-1H-pyrrole-2-carboxamide hydrochloride; andE
2. N-(5-{[(5-{[(5-{[(2- {Tamino{imino)metiryjemino} propyl)emino]carbonyl} -1-

methyl-1H-pyrrol-3-yl)amitioJearbomyl}-1-methyl-1H-
ylyaminojcarbonyl}-1-metiryi-1 H-pyrrol-3-yl)-d-[(2-brh
methyl-1H-pymole-2-carboxamide hydrochloride.

#r\simzona\s

pyrol-3- )
mnacryloyl)amino]—l-

,‘mlp\ip*cl\ZWlZl!BGT 1doc 16/12/05
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5. Product comprising an acryloyl distamycin derivative of formula (I):
| R
H,C ﬂ H . 0
R,
0

as defined in claim 1 or a pharmaceutically acceptable salt thereof; and an alkylating
agent, as a combined preparation for simultaneous, separate or sequential use when

used in the treatment of tumors.

6. Product according to claim 5 wherein the alkylating agent is selected from
mustards, nitrosoureas, tetrazines, aziridines and platinum derivatives.

7. Product according to claim 6 wherein the mustard is selected from the group
consisting of melphalan, chlorambucil, mechlorethamine, cyclophosphamide,
ifosfamide and busulfan; the nitrosourea is selected from the group consisting of
carmustine, lormustine, semustine and fotemustine; the tetrazine is selected from
dacarbazine or temozolomide; the azaridine is selected from thiotepa or mitomycin C;
and the platinum derivative is selected from the group consisting of cisplatin,
carboplatin, oxaliplatin, nedaplatin and lobaplatin.

8. Product according to any one of claims 5 to 7 wherein the acryloyl distamycin
derivative is selected from the group as defined in claim 4,

9. Use of an acryloy! distamycin derivative of formula (1), as defined in any one of

claims 1 to 4, in the preparation of a medicament for use in combination therapy with
an alkylating agent in the treatment of tumors.

10.  Use according to claim 9 wherein the medicament further comprises the said
alkylating agent.

11.  Use according to claim 9 or 10 wherein the alkylating agent is as defined in
claim 2.

12.  Use according to claim 9 or 10 wherein the acryloy! distamycin derivative is
selected from the group as defined in claim 4.

H:\Simeona\Keep\Speci\2001281867.doc 23/01/06
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13, Use ascording to any one of elaims 7 to 10 wherein

IPAUSTRALIA Bo1g

tumor is selected from

the group consisting of breast, ovary, lung, colon, kidney, stofnach, panereas, liver,

melanoma, leukemia and brain tumors.

|
14, Use of an acryloyl distamycin derivative of formula (I

, as defined in any one of

claims 1 to 4 iu the preparation of a medicament for use in cofubination therapy with an
alkylating agent in the prevention or treatment of metastasis or in the treatment of

tumors by inhibition of angiogenesis. 1

15, Use of an acryloyl distamycin derivative of formula (1

, as defined i any one of

claims 1 Lo 4, end an alkylating agent, in amounts effective tolproduce a synergistic
antineoplastic cffect, for the manufacture of a medicament fodtreating a mammal

16.  Usc of a combined preparation comprising an alkylatix

?,g agent and an acryloy]

distaroycin derivative of formula (), as defined in any one of ¢laims from 1 to 4, in

amounts effective to produce a synergistic antineoplastic effec
a medicament for lowering side effects caused by antineoplasl|
atitineoplastic agent, in a mammal in need thereof.

17. A pharmaceutical composition according to claim 1 w}
distamycin detivative, oplionally in the form of a pharmaceuti;
N-(5-{[(5-{[(5-{[(2~{[amino(imino)methyl)amino}ethyl)arnin
1H-pyrrol-3-yl)amino]carbonyl}-1-tethyl-1 H-pyrrol-3-yl)ami
1H-pyrrol-3-yl)-4-[(2-bromoacryloyl)amino]- 1-methyl-1H-py
the alkylating agent is a platinum derivative selected from the
cisplatin, carboplatin, oxaliplatin, nedaplatin and lobaplatin.

18.  Use of an acryloyl distamycin derivative of formula (I)
claims 1 to 4 for combination therapy with an alkylating agent
tumors.

19.  Usc of an acryloyl distamycin derivative of formula ()
claims 1 to 4 for combination therapy with an alkylating agent

t, for the mannfacture of
lic therapy with an

{erain the acryloyl

cally acceptable salt, is
pJcarbonyl} -1-methyl-
no]carbonyl} -1-methyl-
jrrole-2-carboxamide, and
kroup consisting of

| as defined in any one of
m the treatment of

as defined in any one of’
in the prevention or

treatment of metastasis or in the treatment of tumors by inhibition of angiogenesis.

]
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20.  Use of an acryloyl distamycin derivative of formula (I , as defined in any one of
claims I to 4 and an alkylating agent, in ameunts offective to produce a synergistic
antineoplastic effect in a mammal suffering from a nsoplastic disease state,

i

25 Nov 2005

5 2l.  Useofacombined preparation comprising an alkylatinig agent and an acryloyl
distamycin derivative of formula (J), as defined in any one of j-]aims from 1 to 4, in
amounts effective to produce a synergistic antineoplastic eﬁ'ecjt for lowering side effects
caused by antimeoplastic therapy with an antineoplastic agent, in a mammal in need
thereof. ‘

10 <
22, A method of treating tumors, comprising administering an acryloyl distamycin
derivative of formula (I, as defined in any one of claims 1 to 4 and an alkylating agemt
to a mammal in need thereof, '

2001281867

3
15 23, A method according to claim 22 or use according to cl; le 18, wherein the
alkylating agent is as defined in claim 2. ‘

24. A method according to claim 22 or use according to clzLim 18, wherein the

acryloyl distamycin derivative is selected from the group as d%ﬁ.ued in claim 4.
20 E‘

25. A method according to claim 22 or use according to cl. im 18, wherein the

tumor is selected from the group consisting of breast, ovary, lung, colon, kidney,

stomach, pancreas, liver, melanoma, leukemia and brain tumors.

25 26. A method for the prevention or freatment of metastasis jbr in the treatment of
tumors by inhibition of angiogenesis, comprising administering an acryloyl distamycin
derivative of formula (1), as defined in any one of claims 1 to 4 with an alkylating ageit

to a mammal in need thereof.

30 27. A method of treating a mammal suffering from a neopl.ftstic disease state,
comprising administering an acryloy! distamycin derivative of k‘ormuls. (D), as defined in
any one of claims 1 to 4 and an alkylating agent, in amounts ef%ecﬁve to produce &
synergistic antineoplastic effect. wE

I

35 28. A method for lowering side effects caused by anﬁneop]tstic therapy withan -
antineoplastic agent in a mammal in need thereof, comprising a;‘dmi.nisleﬁng a combined
preparation comprising an alkylating agent and an acryloyl distamycin derivative of

#:\kryeralm\Been\Speci\ 2001201867 . dea: 25/11/05
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formula (T), as defined in any one of claims 1 to 4 in amounts
synergistic antineoplastic effect.

29, Use according to any one of claims 15, 16, 23 or 24, o

5 any one of claims 25 to 31, whetein the mammal is a humen_ £

30.
described with reference to the accompanying examples.

10

Dated this 25™ day of November 2005
By their Patent Atiorneys

GRIFFITH HACK

Fellows Institute of Patent and

Trade Mark Attorneys of Australia
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effective to produce a

a method according to

Pharmaceutical compositions products, uses or methods, substantially as herein

:
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