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N- DEACETYLTHI OCOLCHI CI NE DERI VATI VES, THEI R USE AND
PHARMACEUTI CAL FORMULATI ONS CONTAI NI NG THEM DI SCLOSURE
WO@R0FHES41SNVENTI ON The present invention rel at eBCT/@P2005/000987
N- deacet yl t hi ocol chi ci ne derivatives of formula | in
which: the linker is a bivalent straight or branched
Cl-C8 al kyl residue, C -C8 cycloal kyl, a phenyl ene or
N-DEAGHRY EAFIQGQLOHECINEe DERINA TV ES, AEH; USE _AND
whi ch can be the sane or different, are 0 -CO,
PHARMA CEUGRICAL ML AFIONSIC
straight Cl-C4 al kyl residue, or the G-Ilinker-@
group is the -CO group. The conpounds of fornula I
have ant i(grol iferative, antiinflammtory,
ant DASCHOSUREQFahHE INYMENIIONty. 5 BACKGROUND OF
THE | NVENTI ON Col chi ci ne and_t hi ocol chi ci ne have been,
knowhe fosesens inventien irplatesetonadeanetythiocelchiasedareyatives of
is used in the therapy of gout and rel ated
forimgladnmat ori es states. 3- O Denet hyl t hi ocol chi ci ne
gl ucoside is used as morelaxant in spasticity and

nmuscl e pated racture Howev PM® bot h
cases the us h @m SN m due to
their hi ¢lOt O¥ . - H OMe

in which:
- the linker is a bivalent straight or branched C;-Cg alkyl residue,
C;-Cg cycloalkyl, a phenylene or C4-Cg heterocyclic ring;
- the G; and Gy, junétions which can be the same or different, are
-CO-, -CONH-, -CR;- groups, in which R, is hydrogen or a straight
C1-Cy alkyl residue,
or the G;-linker-G, group is the -CO- group.
The compounds of formula I have antiproliferative, antiinflammatory,
antiarthritic and antiviral activity.
BACKGROUND OF THE INVENTION
Colchicine and thiocolchicine have been known for some time in the
medical pratice. Colchicine is used in the therapy of gout and related
inﬂa/mmatories states. 3-O-Demethylthiocolchicine glucoside is used as
miorelaxant in spasticity and muscle pains due to contractures. However, in
both cases the use of these compounds is limited due to their high toxicity.
Colchicine and thiocolchicine are also known antiblastic compounds, ie
compounds that are able to destabilize the microtubules through interaction

with tubuline. The possible use of a number of colchicine- and thiocolchicine-
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Col chi ci ne and thiocol chicine are al so known

anti bl asti c conpounds, ie conpounds that are able to
waele®bami4is ze t he m crotubul es through i nteractPONEREDF000987

tubul i ne. The possi bl e use of nunber of col chicine-

and thi ocol chi ci nederivatives as antitunor nedi canments

has been studied. Due to their |ow therapeutic index |
demoatévest as hartitvazorheeedicunentsshas  bagnt Rtudied sdlue to their low

exception of denecol chicine, introduced in therapy in
therppewioindsy naste ehtham bas hean svrcessiideavieh tlee aeleagreeption of

subsequent |y replaced by the nore effective Vinca
dererelcbicise, Wirodnesbon therappsiss the dgbpenici the drepbmgnt of

in which the thiocol chicine residues are |iked {hrough_ .
leukemipeforns i ghtsubsegiersiiorrentaceduyi doe pmoggecifective Vinca

DI SCLOSURE OF THE I NVENTION It has now been found that
alkab@idsorpounds of fornula | have antiproliferative

activity higher than_ col chicine and t hi gcol chi cine,_ . E

par WQui 8}/68397e| HischosssesthingOlchCINpR {RRGTS; - B ugvhich  the

Resj stance) phenotype. The conpounds of  the,invention .
thigeelchiaise rrgpislugs art hb@b&hrqu@naﬁﬁéeaaiﬂﬁ?@tkﬁ apjidegy amido-

in WO 01/68597. Mreover, it has been found that the
urgide bailEet i on of an aromatic basic residue in the

i nker. increases of di ' der the cytotoxicity

of MSQ:IE)%&RESQFTFﬁE ﬁ%ﬁﬁ(ﬁﬁ of linkers able to

properly orient the_thiocol chjcine residuyes in.the

spatle Hfpmopy e e?rhef_ _ tt?‘ﬁﬁn%]fe SOHRAY Sorf)fr &QF@P&%I have
an%iggcﬁy{eﬁéti\%heagg\t/i%t/ oﬁlié:}lléy t 1;mt hc%lchicine and thiocolchicine, in.
particular on cells expressing the MDR (Multi-Drug Resistance) phenotype.

The compounds of the invention are also more advantageous than the
dimers disclosed in WO 01/68597. Moreover, it has been found that the
introduction of an aromatic basic residue in the linker increases of a
dimension order the cytotoxicity of the compounds. The introduction of
linkers able to properly orient the thiocolchicine residues in the space
amplifies the spectrum of activity on resistant tumours. The cytotoxicity of the
compounds of formula I proved comparable to that of the most effective
antitumour medicaments, whereas the action spectrum is remarkably wider on
resistant tumours.
DETAILED DISCLOSURE OF THE INVENTION

Disclosed are N-deacetylthiocolchicine derivatives of formula

OMe
e e I
H H OMe
C o1
MeS

MeO

MeO

MeO
0 0]

SMe

I

in which:
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conmpounds of fornmula | proved conparable to that of

the nost effective antitunour nedi canents, whereas the
wa@ewsors4spect rum i s renmar kably wi der on resi stBEI/EP2005/000987

tunmours. DETAI LED DI SCLOSURE THE | NVENTI ON

Di scl osed are N-deacetylthiocolchicine derivatives of

formula in which:the linker is a bivalent straight or

br anchtw Grkes ial kyivalest dtrejghtsocdrapeheshiGoyCy alkyl residue,

phenyl ene or a C4-C6 heterocyclic ri nglﬁ;1 - the G and

& j unEsieneyclonikyh & aheyenhorsabe (arheterdiclistringr e

-CO-, -CONH, -CR2- groups, wherein R2 is hydrogen or

a strdhght; @ndch,ajungtionssivhieh en brethg samaker dgferent, are

group is the -CO group with the proviso that, when G |

and G2CGOe KEINH0-CH,- \grewpsa whereimdHis hyidragen; er a straight

-CO- the linker is different froman al kyl residue.

Exanpl@sCafalliylagsidieval ent resi dues conprise straight

residues with two, three, four, five or six carbon

at ont theGarinkez-Gt gegen suiheyiCQr 8IPY conpri se
1, 3- q%/}g:ﬁggexryl ene and 1, 4-c lclalclageéyl_aerneb tEx%ggl es of Gy is
phei grotipe Suiprviea i2and 1G3-arerbathy (ihe Ay vehen
S 1 BRSO BBt St resicue
! m]%?(%ngpoleé hoef %ky?ngiv%%en%r ?eusﬂl)(?uésh rcgyngpr}ise straight residues with
two, three, four, five or six carbon atoms.
Examples of cycloalkyl groups comprise 1,3-cyclohexylene and
1,4-cyclohexylene.
Examples of phenylene groups comprise 1,2-, 1,3- or 1,4-phenylene.
Examples of heterocyclic groups comprise pyridyl, pyrazinyl,
pyrimidinyl, piperidinyl, piperazinyl linked to the G; and G, groups through
two carbon atoms of the ring, for example in the positions 3,5 or 2,5 or 2,6.
G, and G, are preferably both CO or CONH.
The linker is preferably a phenylene, cycloalkylene or heterocyclic
group as defined above, preferably a heterocyciclic group comprising at least
one basic nitrogen (pyridyl, pyrimidinyl, pyrazinyl, piperidinyl).

The formulas of some specific compounds of formula I are reported

hereinbelow:



two carbon at ons
positions 3,5 or
W oi0k/0G@1or CONH.
cycl oal kyl ene or

of the ring, for exanple in the

2,5 0r 2,6. G and & are preferably

The linker is preferably a pPengPm®mns000987
heterocyclic group as defined above,

preferably a heterocyciclic group conprising at |east
oneéllrpa]ﬁl C n| trogen (pyridyl, pyrimdinyl, pyrazinyl,
pi perd The fornul as of sone speci fic compounds

of fornula I are

Cont i nuedThe rnnnnundq of fnrnnla |

reported hereinbel ow Table 1
have

| o |

)CC (dr cycl ohexyl
r_under heating

antiproliferebdy nt/lorr fl rmm piti arthritic and
antiviral actj,x “fhelco tRe present
invention are proeed as desnc(r dOMen the fol |l ow ng.
The conpounds of tTie % nvention gf formula | in which
Gl = & = CO (bis-am d%}fe@rog prepared by reacting
N-teacetyt-thi-oeol-ehietgie—wth—acti-vated—derivattves—of
tthe desired WPsarpoxy, et sol vents.
Anong act i vaued Qrt fesmevat i ves
particularly preMeg e | Yfi des and mi xed
anhydrides, particularly.th t€ifluoroacetic acid
Anongi nert sol vents, pa&Ptéei®ar |y preferred are

¢hl ori nat ed 50l a R

N deacet yl t hi of

di car boxyl i ¢*ac

carboew AL )”‘Sat room t enperat ur ¢
and \%F{%MO\II gor ous stirri ng unt il

o

i sappear angg

MeO

OMe

OMe

 Fw =877
' C47H47N3010S2

MeQ.

MeO

OMe

FW = 876
C48H48N201082
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FW = 876
C48H48N201082

OMe

OMe

FW = 882

OMe

OMe

S~

FW = 882
C48H54N201052

Continued




products. The conpounds of the invention of fornmula I
in which GL = G = CONH (bis-ureas) are prepared by

Wo e@so7sags N- deacet yl -t hi ocol chicine with the deGI/ERI905/000987
bi s-isocyanate in an inert solgent. Wen the selected

j-socy ial I y_available it is

pener at ed i Mecsj ssen‘\ \pgesent of the

For r espondi ng @@ /" \ pat nent With a

car bodi i mi dé®and a base u ter Yy, the isocyapate

orrespondi ng amni de
unds in which Gl and

wN- deacetyl t hi ocol chicine with
thg bis-am nes

2_aro 1 CR2 —gr-oup /IfQ‘mg“N?sznoc\ are brebared-bv
E—= - P ot Preops =Y

b e hal oden”
n rare cases the *bi s- mnes are

- ePared fromthe
cor respondi ng bi s-am N«Mavr ougbs

educti on with

boranes—Theconpounds witlr different—Gt—and—& are
or epar ed 5. two st epsy t gh/ﬂ\a cpthjnativen of the
ret hods citep ey~ T NECTHVT) vﬁ@ conpounds| of

u he™ of  t umouf
fferent resi “ "“The nost

interesti ng activ ty hgs.peen obs rved in ovary,

rol on, liver and Ppancreasgveepour |ines. Table

11}

feports | C5Q val ue (e pressgd i omt s) of som

MeO

FW = 883 s
C47H53N301082  °™~

FW = 848
C48H52N20852

The compounds of formula I have antiproliferative, antinflammatory,
antiarthritic and antiviral activity.

The compounds of the present invention are prepared as described in
the following.

The compounds of the invention of formula I in which G; = G, = CO
(bis-amides) are prepared by reacting N-deacetylthiocolchicine with activated
derivatives of the desired dicarboxylic acids in inert solvents. Among
activated dicarboxylic acids derivatives, particularly preferred are acid

chlorides and mixed anhydrides, particularly with trifluoroacetic acid. Among
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conpounds of the invention in conparison with the
di mer disclosed in exanple 3 of WO 01/ 68597. Table 2 -

WO a98/0154(&xpressed i n nhbl es) of thiocol chici nECHEP®NS000987
after72 hours 1 1C50: concentragion that inhibits cell
growt h by 50% conpared with non treated cells.

ingg¥ o Spfiirds dcdtietarti, pREHY Pty Gitannfe, pilPnts. As an
o GERRES 8 % Braf R e S P8 MBL ERU A curnonyi
acfl HEY Bl " Bb S EEAR, AR LB Bl Bling) end o
copHE Rt e tr Lir 1 CRORl oo B tHiadidel it epipnlgMpBature, or
unff8f e dta MR g BEf KlBoe GIRCHRTpphfrance of the starting
replication conbined wth the inhibition of cell
prB&@?therati on in actively proliferating tissues is of

o AhLLB (RO IRIAT PR BRI - o
- CoAORL 163 by s DL 5, e PO RERE e wit
B BT TR, Y PEHBEIN socyanre i
R SERRRhTAPRL T ) PP AL SR chBanzement of
thE WG &FoRable HYeTExARIC YBld B§Str8ithent with a carbodiimide and a
base. Alternatively, the isocyanate is generated by treatment of the
corresponding amide with lead tetraacetate.

The compounds in which G; and G, are a -CR;- group (bis-amines) are
prepared by reductive amination of N-deacetylthiocolchicine with suitable
dialdehydes. Alternatively, the bis-amines are obtained by alkylation of the
thiocolchicine nitrogen with suitable halogen- or tosyl-derivatives. In rare
cases the bis-amines are prepared from the corresponding bis-amides through
reduction with boranes.

The compounds with different G; and G, are prepared in two steps
through a combination of the methods cited above.

The activity of the compounds of formula I was evaluated on a large
number of tumour cells expressing different resistance. The most interesting
activity has been observed in ovary, colon, liver and pancreas tumour lines.

Table 2 reports ICsy values (expressed in nanomols) of some
compounds of the invention in comparison with the dimer disclosed in

example 3 of WO 01/68597.

Table 2 - ICs,’ (expressed in nMoles) of thiocolchicine dimers after
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1 1Csp: concentration that inhibits cell growth by 50% compared with

non treated cells.

Cytotoxic activity was evaluated according to the procedure described

by M.C. Alley et al., Cancer Research 1998, 48, 589-601.

All the thiocolchicine dimers with the claimed spacers proved to

possess antiproliferative, antiinflammatory and antiviral activity. These

compounds are therefore useful in the treatment of neoplasias of various

origin, deforming rheumatoid arthritis and in the treatment of the Kaposi

tumour whose retroviral component is ascertained. The inhibiting action of

viral replication combined with the inhibition of cell proliferation in actively

proliferating tissues is of particular interest, considering the origin of several

human tumours.

For this purpose, the compounds of the invention will be administered

as pharmaceutical compositions suitable for intravenous, parenteral, oral,

transdermal administration. A particularly useful aspect of the invention

relates to the preparation of complexes with plasma proteins, in particular
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conprised in the present invention. The follow ng

exanples illustrate the invention in greater detail.
WEXAMRLEB Exanpl e 1 - 3, 5- Pyri di nedi car boxyl i cPEI/ER2005/000987

bi s- (Ndeacet yl t hi oeol chi cine) gmide 10 g of

N- deacet yl t hi ocol chi cine are dissolved in 60 nm of

engﬁg&%ﬁ q&rﬁ%{gg{l }1} Iﬁ d?r@(teq_l g@%@lq}@%o%al}ese derivatives are
obfingl i & %%?g?gﬁ%?ﬁeﬂqs&i B5oe) b Shim b Soribigtof dhgsotved
o ARG R0 T M A T
sless i TBRERERE ¥ BB i CXBlid il qgoniine
ety Rea0grE RV SouSas b S s atenze congilftGs thysgsultin
sofilTy Evom“hge%ov@?ﬁ%bmﬁ}ﬂw st alllt ) ot #8g conaiions

ofsFpTiut F“ETA%Eﬁ visore’ £ Fidovendl s ish ey yPhitised
so?%tluglgvmf rnd&pgfsllgpﬁgf t%it'ltagmgt ngﬂﬂp%% Kﬁ?éclpl\éﬁfsuu%n be
cogdtedqufl, dgiifuitBred Yuohek s PrdTkoBld proyiging. plasma

co Ep/’gﬂ%rgﬁo% 8 %e(ﬁﬁa@gﬁg él)QSe(* 3o %%)_éesﬂ_o%;f‘x Hg@%g%%h %l}%@arenteral
roE'F_??)AH_slain) glt%ﬂ‘g:.}&% & Hee usbt ofo)la§1%)a p170t§§15( %wé't? tRe ffoor water

solubility of the compounds, variously functionalised cyclodextrins or acryl
matrices suitable for parenteral administration in humans can be
advantageously used.

Depending on the administration route, the dosage of the compounds
will range from 1 to 20 mg/m?* body area. The preferred administration routes
are locoregional injection, intravenous and oral administration.

Examples of compositions comprise freeze-dried vials, supported
lyophilised tablets and drinkable solutions. Any other agents that dissolve the
compounds with to an acceptable extent for administration, such as Tween,
Cremophor and suitable mixtures thereof with PEG or alcohols are also
comprised in the present invention.

The following examples illustrate the invention in greater detail.

EXAMPLES

Example 1 - 3.5-Pyridinedicarboxvlic acid bis-(N-

deacetylthiocolchicine) amide

10 g of N-deacetylthiocolchicine are dissolved in 60 ml of methylene
chloride. 2.24 g (0.5 eq) of 3,5-pyridinecarboxylic acid, 1.64 g (0.5 eq) of
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(s, 2H, H4), 8.52 (br s, 2H, NH), 9.28 (s, 2H

H2 +H6"), 9.60 (s, IH H4"); 13CNWR (75 Mz,
WQEDKO50)5418.82. 64, 164. 25, 158. 88, 154.12, 152. 5BCT/EP2005/000987

152. 34, 151.33, 141.92, 139.33,9 135.48, 134. 47,

132. 74, 129.04, 128.54, 127.48, 125.71, 107.74, 61. 88,

N bemetsdamiianaiditsso, (MU 14304 1408, Mol Pap100)  of
digalohgislcathyyiimisls (13 Lysira ther added "Ondér vigorous Hitring. The
bt i YR NEAaE  SRBEY e hn by TLC (AcOBEMeO
I%ﬂﬁgﬁétég%gbggq%@gg I% %1% géa?g;%%sszgl%&ﬁ;? li%o%c%sw Tl% solution is
thed " Bhygee ) FprBugh S LR Suihipe o i owifl TuBarlgplorice

BT e e e S
R AR LB NS LR AR i over
SIS FLE AT MR !ty by
e e sl s GO DETELIB SSPAE s aric
oS RS AT R TR o
e NBEL R G018, oY G A1 SR . 20,
2.@;?2%@@@ éﬁ%g%@%’g@@? 2 2.9 $8331,58MeN) 3.7 @3368:MeO-1),
3.90 (s, 3H, MeO-2), 3.96 (s, 3H, MeO-3), 4.80-4.92 (m, 2H, H-7), 6.47
(s, 2H, H-8), 7.18 (d, 12.0 Hz, 2H, H-12), 7.38 (d, 12.0 Hz, 2H, H-11), 7.67
(s, 2H, H-4), 8.52 (br s, 2H, NH), 9.28 (s, 2H, H-2'+H-6"), 9.60 (s, 1H, H-4");
BCNMR (75 MHz, CDCL): 182.64, 164.25, 158.88, 154.12, 152.59,
152.34, 151.33, 141.92, 139.33, 135.48, 134.47, 132.74, 129.04, 128.54,
127.48, 125.71, 107.74, 61.88, 61.61, 56.49, 53.03, 30.09, 15.41.
IR (KBr): 2934, 2854, 1664, 1605, 1540, 1485, 1424, 1403, 1349, 1321,
1266, 1235, 1195, 1153, 1137, 1095, 1051, 1021, 978, 921, 842, 796, 703.

Example 2 - frans-1,4-Cyclohexanedicarboxylic acid bis-(N-

deacetylthiocolchicine) amide

10 g of N-deacetylthiocolchicine are dissolved in 60 ml of methylene
chloride. 2.31 g (0.5 eq) of trams-1,4-cyclohexanedicarboxylic acid, 1.64 g
(0.5 eq) of DMAP and 8.3 g (1.5 eq) of DCC are then added under vigorous
stirring. The mixture is left under stirring for 12 hours and monitored by TLC
(AcOEt:MeOH 10:1), then filtered through Celite, washing the pad with

methylene chloride (2x20 ml). The combined organic phases are washed with
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MeO-1) 5 3.92 (s, 3H5 MeO-2), 3.97 (s, 3H5 MO 3),
4.80-4.92 (m 2H5 H7), 6.47 (s, 2H5 H8), 7.09 (d,

wa 20080288 2H5 H 12), 7.34 (d, 12.0 Hz5 2H5 H PCI/EPH05/000987
7.86 (s, 2H5 H-4), 8.93 (br S5{@H5NH). 13CNMR (75 MHz5
CDA 3) : 182.44, 176.35, 158.52, 153.80, 152. 96

151. 55, 141 9 2...135, 04, 4.

anjequadgiolyms @ 11\&@%6411\1@5&@@1 aeé%gsne ik ove ovsi NapSOq. After
44,59, 36,92, 30.63, 29.61, 27,84, 15.3

evaparationoef the galyend auuler feduceise%su&ﬂsstge rf&%ﬁl ¥)4Barlﬁed by

i25eokiSs diihastontcPlo Gt T e Wt 1
- 3,5-B d
SRy st GRS Ml et s o v

e lis foll owe startln from5 of isophtalic
40365 4%‘6’898%9&@’%&90&8{13% O@W%Q?nne col i d

(s Sl o TR EBAE. S0l "oy st T, 20,
1881 &0imie 82510, o, 2oT8-3,55 Z%‘Zﬁf&' 152, 544 2% G, 38,
B Tk 198, b8, 2

o 41 8b: ol S (8 Wb e, 3 102128 B a1,

7 ﬁ?? ?@Cﬁt}{ t8h§§’?8} g,hiﬁ[ Rﬁ{)l 4- phenyl enedi am ne

BCNMR (75 MHz, CDCly): 182.44, 176.35, 158.52, 153.80, 152.96,

151.55, 141.97, 139.22, 135.04, 134.69, 129.93, 127.09, 126.37, 107.04,

62.39, 61.68, 56.45, 51.13, 44.59, 36.92, 30.63, 29.61, 27.84, 15.36.

IR (KBr): 3442, 3285, 2934, 2855, 1674, 1602, 1532, 1484, 1454, 1424,

1403, 1390, 1348, 1321, 1281, 1256, 1236, 1195, 1153, 1136, 1094, 1022,

982, 942, 921, 841, 619, 582,

Example 3 - 3,5—Benzenedicarb'bxvlic acid bis-(N-

deacetylthiocolchicine) amide

The procedure of example 1 is followed starting from 5 g of isophtalic
acid to obtain the product as a crystalline solid (yield: 82%)).

"HMNMR (300 MHz, CDCl3): 1.00-1.42 (m, 2H), 1.50-2.00 (m, 2H),
2.05-2.30 (m, 2H), 2.30-2.50 (m, 2H), 2.52 (s, 3H, SMe), 3.71 (s, 3H, MeO-1),
3.90 (s, 3H, MeO-2), 3.96 (s, 3H, MeO-3), 4.80-4.92 (m, 2H, H-7), 6.47
(s, 2H, H-8), 7.18 (d, 12.0 Hz, 2H, H-12), 7.38 (d, 12.0 Hz, 2H, H-11), 7.67
(s, 2H, H-4), 8.52 (br s, 2H, NH), 8.05 (m, 2H, H-4'+H-6"), 8.50 (m, 1H,
H-2’), 7.46 (dd, 8.0 Hz, H-5").

Example 4 - N-Deacetylthiocolchicine 1,4-phenylenediamine bis-urea

2.0 g of N-deacetylthiocolchicine are dissolved in 150 ml of dry
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2.0 g of N-deacetylthiocolchicine are dissolved in 150
m of drytetrahydrofuran. 0.5 equival ents of
waQ ebsphamy/| ene dii socyanate (0.4 g) are then apdEEP200$1€00987
reaction mxture is left underigtirring at room
tenperature for two days, nonitoring by TLC ( DCM Et CH
7/ ZH The oI ve

teRG ol s rijgﬂgw otttz s apafofh &k are then
d%'g’,gd[gg)rea tlilc[}lg lgr%clf.}) lga%lgo/l%fger%slfuglgﬁngn% I‘Oé)M_Igél?pﬁfﬁttlm for two
oheliafiy B et BBk 5, o »
ev(agoraicéﬁ Ooﬁzancgﬁg ,_grpdf: 1’s _ci%s%eﬁ}zegl_lfr ﬁklfly%%)ggta(t%?to obtain
0954 ﬁm&"w@ﬁsﬂﬁ% bi surea The procedur & of exanpl ¢

v ae RO ChT o SR B78rs8s Pl 236 ()
2987 T RRR" ‘t%@%%s%%)s%%%ﬁ 'S, B0 2 W, Meo-2),
3 10,8 Rty %Pt SRl B Bt 82 GaCHER, F1%%a. 120
H%ﬁ‘d DyF 3 150 He AL H BT, SR o or s, 28,

N@ 7.14 (s, 2H, H4), 8 48 (br s, 2H, NH).
an‘pl e 6 - 2,9-Di azasebacic acid

bi's 'lﬁ\ﬁlﬂ%"l’&egyl tﬂ'ﬁ&ﬂe‘i{)hﬁiwchlcme 1,3-phenylenediamine bis-

urea

The procedure of example IV is followed starting from 2.0 g of
N-deacetylthiocolchicine and 0.4 g of 1,3-phenylene diisocyanate to obtain the
desired product (yield: 42%).

'"HNMR (300 MHz, DMSO-d6): 1.72-1.88 (m), 2.08-2.36 (m),
2.58-2.68 (m), 2.43 (s, 3H, SMe), 3.58 (s, 3H, MeO-1), 3.83 (s, 3H, MeO-2),
3.87 (s, 3H, MeO-3), 4.24-4.35 (m, 2H, H-7), 6.82 (s, 2H, H-8), 7.18 (d, 12.0
Hz, 2H, H-12), 7.28 (d, 12.0 Hz, 2H, H-11), 7.14 (s, 2H, H-4), 8.48 (br s, 2H,
NH).

Example 6 - 2.9-Diazasebacic acid bis-(N-deacetylthiocolchicine)

amide
The procedure of example IV is followed starting from 2.0 g of
N-deacetylthiocolchicine and 0.4 g of 1,4-butanediisocyanate to obtain the
desired product (yield: 63%, 0.4 g). TLC (DCM-EtOH=95:5) Rf=0.38.
'HNMR (300 MHz, CDCl3): 1.80-1.95 (m), 2.38-2.54 (m), 2.70-2.95
(m), 3.40-3.60 (m), 2.50 (s, 3H, SMe), 3.69 (s, 3H, MeO-1), 3.95 (s, 3H,
MeO-2), 3.98 (s, 3H, MeO-3), 4.54-4.65 (m, 2H, H-7), 6.58 (s, 2H, H-8), 7.21
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am de The procedure of exanple IVis followed starting
from2.0 g of N-deacetylthiocol chicine and 0.4 g of

waQ eshui4amedi | socyanate to obtain the desired PCDERINS/000987
(yield: 63% 0.4 g). TLC (DCM Bt OH=95:5) R/ MJB. 1HNMR
(300 MHz, CDC13): 1.80-1.95 (m, 2.38-2.54 (m,

3% e e 0300180 A 65152 Pl 8, 5.0

) wrds 54-4.65 (m 2H, H7), 6.58 (s, 2H H- 8)
(bﬁs%% le)z 0 Hz, 2H, H-12) 7.43 (d 12,0tz 2H "t

LR tnﬁ‘féh' °é§'&%§é§kﬁ?§% Si?i%sg‘f‘(%d "ofglm of
chﬁ%f?i Wl FR flend.of SoBhidlf é@gﬂkﬁg“ iR aGel Bpd 0.01%
o R o8y e et ROk T B A Bl BRshfiEy, atowed
to g1 acf?*ﬁ@l GGt frmethtils ant kg 1P LIS P4, ﬁ%‘ﬁ”aﬂems of
S°§f}“§ HRCUR Db eromb aPlgolre Hfdelt Y e BB IO wder grirring
foxol.\éeﬂac}fﬁlﬂ{e MO idohd gl‘ﬁégﬂ‘hl{eﬁlgd SRAYRL | widh e &48fhufitlor 0.1 N

IS puri y to g

H?l ﬁﬁg&&@ﬁ Xsplggg%ﬁ&zbteé 'El'élq{%gég’ Q@dl@?%%&zﬁg%réa&% phase is
drf;‘é%%v%r Wit shdfate?and 4% sAVenS¥®)evapofdielSof3the crude is
purified by flash chromatography to give 0,49 g of product.

'"HNMR (300 MHz, CDCl3): 1.00-1.42 (m, 2H), 1.50-2.00 (m, 2H),
2.05-2.30 (m, 2H), 2.30-2.50 (m, 2H), 2.52 (s, 3H, SMe), 3.71 (s, 3H, MeO-1),
3.90 (s, 3H, MeO-2), 3.96 (s, 3H, MeO-3), 4.80-4.92 (m, 2H, H-7), 6.47
(s, 2H, H-8), 7.18 (d, 12.0 Hz, 2H, H-12), 7.38 (d, 12.0 Hz, 2H, H-11), 7.67
(s, 2H, H-4), 8.52 (br s, 2H, NH), 7.02 (m, 5H).

Example 8 - Injectable formulation of 3,5-pvridinedicarboxvlic acid

bis-(N-deacetylthiocolchicine) amide complexed with human albumin

1 g of 3,5-pyridinedicarboxylic acid bis-(N-deacetylthiocolchicine)
amide is dissolved in 20 ml of dioxane. The resulting solution is slowly
dropped into a 5% physiological solution of albumin to obtain a homogeneous
milky suspension. The mixture is left under stirring in sterile conditions for
two hours, then lyophilised.

The lyophilised product is ready for administration through injection

route.
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3.90 (s, 3H MeO-2), 3.96 (s, 3H MO 3), 4.80-4.92
(m 2H H7), 6.47 (s, 2H, H8), 7.18 (d, 12.0 Hz, 2H,
wWoR®R)N75478 38 (d, 12.0 Hz, 2H, H1 1), 7.67 (s, PCHEP2005/000987
H-4), 8.52 (br s, 2H NH), 7.0 (m 5H). Exanple 8 -
Injectable formulation of 3,5-pyridinedi carboxylic
C acl d Ei s-f N-deacet yl t hi ocol chi ei ne) am de conpl exed
uman al bumin 1 g of 3,5-pyridinedicarboxylic
acid bis-(Ndeacetylthiocol chicine) amde is dissolved
idn 20 31 of di oxane. The resulting solution is slowy
ro e i nt % ol ogi cal solution of albumn to
L. obt W{Hﬁﬁ)@ﬁ%gﬁﬂxi | Ky suspension. The m xture is
| eft under stlrrlng in sterile conditions for t wo
hours, thgs hi| i sed. The |y0hI|IS odowad i S

ready for o/ .a;, Suafehnie
pBURS @ ok the

rout e. CLAMNB L
i nker is amMbva )M
resi due, C -C8 cye}0a kyl, a phenylaghe=< C4-C6
heterocyclic ring; smethe G and G jwsctions, whjch
can be the sane or different, are -CO, -CONH, -CR2-
in%{lﬁ%ﬁ? in which R2 is hydrogen or a straight Cl1-C4
yI" residue, or the GL-1klkCr-@& group is the -CO

group the linker is a bivalent straight or branched C;-Cy alkyl residue,

C;-Cg cycloalkyl, a phenylene or C4-Cg heterocyclic ring;

- the G; and G, junctions, which can be the same or different, are
-CO-, -CONH, -CR,- groups in which R, is hydrogen or a straight
C;-C, alkyl residue,

or the G-linker-G, group is the -CO- group

with the proviso that when G; and G, are both CO, or when G; is

-CONH- and G, is -CO-, the linker is different from a bivalent alkyl

residue.
2. Compounds as claimed in claim 1 wherein G; and G, are both CO or
CONH.
3. Compounds as claimed in claim 1 or 2 in which the linker is a

phenylene, Cs-C¢ cycloalkylene or heterocyclic group.

4. Compounds as claimed in claim 1 or 2 wherein the linker is selected
from bivalent straight alkyl residues having from two to six carbon atoms.

5. Compounds as claimed in claim 1 or 2 in which the linker is selected
from 1,3-ciclohexylene and 1,4-cyclohexylene.

6. Compounds as claimed in claim 1 or 2 in which the linker is selected
from 1,2-, 1,3- or 1,4-phenylene.

7. Compounds as claimed in claim 1 or 2 in which the linker is selected



with the proviso that when G and & are both CO or

when GL is -CONH and & is -CO, the linker is
waledoserame from a bival ent al kyl residue. 2. CoopBP2Uds000987

as claimed in claiml whereini@ and & are both CO or

CONH. 3. Conmpounds as clainmed in claim1 or 2 in which

frohﬂ%g%@&&pm{erwﬁgﬁg era%mcﬁﬂgfgd % tb;{aal%}kyl ngz roups fn the
. reisn-th i nker is selectedfromblvalent
poy IPH?‘éhrfOSIzk@Pr?e%i dues :wayi ng from two to six car bon
S5 RS LIPS B, o
6 Co
antﬁ%%wa S ATRR v Thker s sel acted frlonm
1, |
9. Eﬁl%WCfug{cag cégﬂn{k%ﬂ&xﬁnﬁomgumggmlgsl%ggq@ d(?fr fﬂr%nﬁlula I as
act@éer g\f%lsgge?\tﬁ 'Prg ﬁgfng%ﬂéll’r? %ﬁg 5@%@1@0&1 hgﬁg%lcg&éteﬁgp%mgnd

conpounds of fornmula | for antitunour, antiarthritis,
antiinflamatory and antiviral use. 9. Pharnaceuti cal
conposi tions containing the conpounds of formula I as

active ingredients in adm xture with suitable carriers
and/ or exci pi ents.



