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10 wherein:
n is an integer of 0 to 8;
Y is a CH, group or, when n is 1, can also be a group of formula NH.
Colchicines and thiocolchicines are known antiblastic compounds capable
of destabilizing microtubules through interaction with tubulin.

15 Colchicine is currently used in the therapy of gout and related
inflammatory conditions, but its use is restricted to the acute phases due to its
high gastro-intestinal toxicity.

A number of colchicine or thiocolchicine derivatives have been studied, in
view of a possible use thereof as antitumor medicaments, but the efforts of

20 researchers have to date been unsuccessful due to the often very restricted
therapeutical index of such compounds.

Only one colchicine derivative, demecolcine, has been used in the past in
clinic for the treatment of leukemias, but with poor success.
It has now been found that the compounds of formula (I) have anti-

25  proliferative activity, in particular on cells expressing the MDR (multi-drug
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di esters reacting said aci succi ni m de.
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Compounds (I) wherein Y is CH, are prepared by reacting N-deacetyl-
thiocolchicine with dicarboxylic acid reactive derivatives in dry solvents.
Examples of suitable dicarboxylic acid reactive derivatives comprise chlorides,
reactive anhydrides or esters, in particular N-hydroxysuccinyl diesters obtainable
15 by reacting said acids with N-hydroxy-succinimide. The reaction is preferably
carried out in solvents such as ethyl ether, dioxane or tetrahydrofuran in the
presence of bases, for example triethylamine.
On the other hand, compounds (I) wherein Y i1s NH ahd nis 1 can be
prepared by reacting N-deacetyl-thiocolchicine with N-hydroxy-succinimide in
20  the presence of amines and condensing agents such as dicyclohexylcarbodiimide
(DCC), in a suitable aprotic solvent, preferably a chlorinated hydrocarbon
(methylene chloride, chloroform). Said compounds can also be obtained as side-
products from the reaction between dicarboxylic acid N-hydroxysuccinyldiesters
and N-deacetyl-thiocolchicine.
25 The activity of these compounds was evaluated on a wide number of
resistant tumour cells expressing the MDR phenotype; these compounds proved

to be particularly active on different sensitive colon lines expressing MDR.

The following Table reports by way of example the activity of these two
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Tiocol 39 (Ex. 1) 12 43 3.58

Tiocol 43 (Ex. 4) 21 36 1.71

Tiocol 54 (Ex. 2) 2.6 2.8 1.07

Thiocolchicine 0.02 400 20000

5 The cytotoxic activity was evaluated according to M.C. Alley et al,,

Cancer Research, 48, 589-601, 1998.

The above-reported data evidence the high cytotoxic activity of the
compounds of the invention on both sensitive cell lines and different drug-
resistant cell lines to various antitumor drugs.

10 The compounds of the invention are therefore useful in the treatment of
proliferative pathologies and in particular tumors of various origins, rheumatoid
arthritis or other degenerative pathologies wherein antiproliferative and anti-
inflammatory actions are indicated.

For this purpose, compounds (I) will be administered in the form of

15 pharmaceutical compositions suitable to the oral, parenteral, epicutaneous or
transdermal administrations. The dosage of compounds (I) will range from 1 to
100 mg/m? body area, depending on the administration route. The compounds
will preferably be administered orally.

Examples of compositions comprise capsules, tablets, vials, creams,

20  solutions, granulates.
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capsul es, tablets, vials, creans, 20 solutions, granulates. WO 01/68597
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atmosphere for 48 hours (TLC control: CHCl;: MeOH = 95:5). The solvent is
10  evaporated off and the product is recovered by flash chromatography on silica
(eluent: CHCI, : MeOH = 75:1).
Yield: 85%
EXAMPLE 2

Preparation of the compound (I) wherein Y is NH n is 1 (Tiocol 54)

15 A solution of 1 g of deacetyl-thiocolchicine in 40 ml of dry CH,Cl, is
added with 154 mg of N-hydroxysuccinimide, 276 mg of DCC and 476 pl of
diisopropylethylamine. The mixture is refluxed under nitrogeﬁ for at least 2 days.
The progress of the reaction is monitored by TLC (CH,Cl,-EtOH=95/5). The
mixture is concentrated to small volume and the residue is taken up with -ethyl

20 acetate. The product is left to crystallize, then further purified by flash
chromatography (eluent AcOEt - hexane 7/3 or (CH,Cl,-EtOH=95/5). 500 mg of
product are obtained. |

"H-NMR(DMSO-d6-300Mhz): 8.80 d; 7.82 br s; 7.75-7.60 S; 7.37;7.18;
6.59; 4.90 m; 4.66 m; 4.52 dd; 3.96 s ppm.

25 BC-NMR(CDCl,): 182.5; 181.9; 172.2; 158.0; 175.5; 157.1; 153.8; 153.7;
153; 152.3; 151.3; 151.2; 141.6; 141.5; 139.4; 139.3; 135.5; 135.5 d, 134.8;
134.7; 129.0; 128.4 (d).

MS(m/z) 866.4 [(M+Na)+].



15 A solution of 1 g of deacetyl-thiocolchicine in 40 mM of dry CHCl12 is
added with 154 ng of N-hydroxysuccinimde, 276 ng of DCC and 476 gl of

di i sopropybet/bsgbam ne. The m xture is refluxed under nitrpOgEREPdIONR7E | east
2 days. The progress of the reaction is nonitored by TLC

(CH2C12- Et OH=95/5). The mixture is congentrated to small volume and the
residue is taken up with ethyl 20 acetate. The product is left to
crystallize, then further purified BXAMBEE 3 chromat ography (eluent AcCEt -
hexane 713 or (CH2CL2- Et O—I:95/ 5). 500 ny. of pr oduct are obtained.

' H NVR( DVBO- d6- Brepags omppung (Rpwherein Y7is mggjilmgﬁ?ﬁs; 6. 59;
4.90 m 4.66 m _4.52 dd; pm 25 13C NI\/R( CDC13): 182.5; 181.9;

172.2; 158.0; 17%) mg abM- deacs;taé tgrocwbmne (VB 1873 2/mpi,10 §4 mmplpare141. 6;
141.5; 139.4; 139.3; 135.5; 135.5 d, 134.8; 134.7; 129.0; 128.4 (d).

VB( 1 z) 868issolyedaita) L2 mh@ﬁldlﬁséwapwﬂtﬁ@smzﬁzmer@umee gitrogen
Preparation of conmpaound (1) ein Yis CH2 and (Tiaco] 33) 200 ny
of Ndeﬁace@tw%p P15e A lchireg rféym ffhavw acid7actiyatsl as d‘IngﬁW@r )suamaﬁ diestss) ved

'9/2 éfn{;‘ o (4 é;?é%cg’)@o | oY el ﬂsﬁ&f@ feiﬁ’ Jﬁﬂéﬁogjﬁ&%\%’t 1&5‘6- 396
0. 27 75 =
8 r7n[z)e g/ mg/nig%ﬁ—nﬁ@&ﬁ gl g)da‘gagr:?b'egﬁﬁ ﬁ%ﬁ‘e%( g%ledsa&m‘f%()m r00m3 o
TL Me
LR Ralbba b RaRe S TEREhE R el SRR S, b e

Of r = 95:5), then after 20 hours is heated to 50°C and the solvent is evaporated off.

10 The reaction crude is purified by flash chromatography on silica (eluent:
CHCl;:MeOH=40:1), to obtain 30 mg of a mixture of the title compound (with
Rf:=0.3) and of the compound of example 2.

EXAMPLE 4

Preparation of compound (I) wherein Y is CH, and n is 0 (Tiocol 43)
15 Procedure A
190 mg of N-deacetyl-thiocolchicine (M.W.=373 g/mol, 0.512 mmol) are
dissolved in 6 ml of dry dioxane at room temperature under nitrogen atmosphere.
80 mg of succinic acid activated as N-hydroxy succinyl diester (M.W. = 312
g/mol, 0.256 mmol) and 70 pl of dry triefhylamine (M.W. =101 g/mol, d=0.726
20  g/ml, 0.512 mmol) are added. The mixture is stirred at room temperature under
nitrogen atmosphere for 48 hours (TLC control: CHCl;: MeOH = 95:5). The
solvent is evaporated off, the residue is taken up with AcOEt to remove the
residual N-deacetyl thiocolchicine and triethylamine (the product is insoluble).
Yield: 45%
25 Procedure B
100 mg of N-deacetyl-N-succinyl-thiocolchicine (M.W.=473 g/mol, 0.21
mmol) are dissolved in 8 ml of dry CH,Cl, at room temperature under nitrogen

atmosphere. 93 mg of BOP (M.W. = 4423 g/mol, 0.21 mmol) and 60 pl of dry
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5 solvent is evaporated off and the residue is taken up with AcOEt to
renove the residual N-deacetyl thiocolchicine and triethylamne (the
product ivwobnessbubl e). Yield: 45% WO 01/ 68597 PCT/ EPO1/ OP@B8P01/02759LAI M5 1.
Compounds of fornmula (1) MBMOHHOW NyY Nn MOOO OV MO O O SMe SMe
(1) 5 wherein: nis an integer of 0 to 8, Yis a CH2 group or, when n is 1,
can also be a group of fornmula NH. 2. Conpounds as clained in claim1l
wherein Y CEABMS 3. Conpositions as claimed in claim1 wherein Y is NH 10
4. Pharmaceutical conpositions containing a conpound of clainms 1-3. 5. The
use of the compounds of clains 1-3 for the preparation of nedicanents for

the treatnent of tunpbrs and rheumatoid arthritis.
Compounds of formula (I)

)
5  wherein:
n is an integer of 0 to §;
Y is a CH, group or, when n is 1, can also be a group of formula NH.
2. Compounds as claimed in claim 1 wherein Y is CH,.
Compositions as claimed in claim 1 wherein Y is NH.
10 4. Pharmaceutical compositions containing a compound of claims 1-3.
5. The use of the compounds of claims 1-3 for the preparation of

medicaments for the treatment of tumors and rheumatoid arthritis.



