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GCOLCHI Cl NE- SKELETON COVPOUNDS, THEI R USE AS MEDI CAMENTS AND
COMPCSI TI ONS CONTAI NI NG THEM Technol ogi cal background The
present invention relates to novel col chicine derivativ '
antiproli fer at Y& | neopl astic and antiinflanmmat ory égﬁé}l”%’g.'es
the nmethods for the 5 preparation thereof and the pharnaceuti cal
formul ati ons cont ai ni ng them Col chicine is a known
pseudo- al kal oid wi dely used for a very long time in therapy for the
treat ment of gout a pathology on which it acts very qU|ckIy and 10
specifically, ! H1S DE : g2 '

toxicity. A col chicine derlvatlv thlocolch|005|de

widely used to ARG L) : #h i nfl ammat ory conditions on
skel et al muscles. In addltlon colch|C|ne Is a very potent 15
anti bl astic agent, which acts bIocklng the formation of the mtotic

spi ndl e during cepéckhoicdinsl backgrauhdr aspect has been

i nvesti gat ed thoroughly for any,
he present " invention relates to novel colchicine

derivatives having antiproliferative, antineoplastic and
antiinflammatory activities, the methods for the

5 preparation thereof and the pharmaceutical formulations
containing them.

Colchicine is a known pseudo-alkaloid widely used
for a very long time in therapy for the treatment. of
gout, a pathology on which it acts very quickly and

10 specifically, even though it should be used for short
times due to its toxicity. A colchicine derivative,
namely thiocolchicoside, is widely used to treat
contractures and in inflammatory conditions on skeletal
muscles. In addition, colchicine is a very potent

15 antiblastic agent, which acts blocking the formation of
the mitotic spindle during cell division; this latter
aspect has been investigated thoroughly for any
antineoplastic activity and a great deal of colchicine
derivatives have been prepared to this purpose.

20 Colchicine as such and a number of its derivatives could
not be used clinically due to their high toxicity, and
therefore their unacceptable risk/benefit ratioc. Only
one colchicine derivative, demecoioine, is used in some
degree in oncology for the treatment of some leukemia

25 forms.

Therefore the problem exist of the availability of
antineoplastic medicaments having a satisfactory

risk/benefit ratio, i.e. a high therapeutical activity



antineopl astic activity and a great deal ot col chi cine derivatives
have been prepared to this purpose. 20 Colchicine as such and a
nunber of its derivatives could not be used clinically due to their

hi gh toxicit therefore their unacceptable risk/benefit ratio.
¥mogﬁ§ﬁ?cine 2577

Only . one C derivative, denecolcine, is used

degree in oncology for the treatnent of sone |eukema 25 forns.

Therefore the problemexist of the availability of anti neopl astic

medi canment s having a satisfactory ri sk/benefit ratio, i.e. a high
t herapeutical activity WO 97/ 4757

PCT/ EP97/ 02577 with poor or no side-effects. 2 wi th poor or no
si de-effects. Anot her problemin the antineoplastic field is the

resistance to the medMoihext PRRPAAMt dReshpl abtinpoplastigpételd cis the
DRenOLYPeS. o \Zesistamtil col cHES nBHEOLRSHTuhs iOCRared ) 2l 0A1 5 50T

col chi ci ne derivatives have a hi cytotoxic activity b8t A% on'?t he
normal cancer owspedidiilcs pheantiypes.. t he correspondi ng resistant

phenot ype ( ) . .. The conpounds of the invention are potent
“apoptosis 1 i nducdP¥ 1ﬁro§?ﬁgnEPBPr£§9n9ﬂ¥’k@&Py foungd, thatn seme

colchicine derivatives have a high cytotoxic activity
both on the normal cancerous cells and on the
corresponding resistant phenotype (MDR).
The compounds of the invention are potent apoptosis
10 inducers, p:oving to be markedly better than the
compounds of the prior art. Due to their 1lipophilic,
characteristics, the compounds are particularly
bioavailable after oral administration. Moreover, the
compounds of the present invention can be administered

15 by the parenteral or topical routes as well.

The present invention relates to compounds of

formula (1I)

) lﬁo liilﬂ'llll}
OMe

OMe

(I)

wherein R is a methoxy or methylthio group and Rl is a
straight or branched alkyl or alkenyl group having 1 to
6 carbon atoms, or an alicyclic or heterocyclic moiety,
30 a saturated or unsaturated mono or dicarboxylic or amino

acidic acyl residue or a B-D-glucose or 6-deoxygalactose



*

conpounds of the prior art. Due to their Iﬁbophil?c, characteristics,

the conpounds are particul arly bi oavai |l abl e after oral

adm ni stration. Moreover, the conpounds of the present invention can
be adm ni ster y the parenteral or topical routes as

Di scl osure of égfﬁvgntion The present inventionwgéﬁ%?ggwr5
conpounds of formula (1) [err] wherein Ris a

nmet hoxy or nethylthio group and Rlerr] is a straight or branched al kyl
or alkenyl group having 1 to 6 carbon atons, or an alicyclic or

het erocyclic noiety, 30 a saturated or ungaturated nono or dicarboxylic
or am no acir@isGgdaeyl residue or a [err]-D-glucose or 6-deoxygal actose
WO 97/ 47577 PCT/ EP97/ 02577

3 _ residue. Exampleg,oha by bf 960YS | akf obpth¥e rAkhXA, RYBHL.
propyl, | SOR@RY¥bpy1, N~ PHLYhey1, | SO1BUI My, - Dilideyr, PSMMya,

neopentyl, hexyl.
. neopentyl, hexyl.

5 Examples of alkenyl group are propenyl, 1-butenyl,
2-butenyl, l-pentenyl.
Examples of alicyclic group are cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl.
Examples of heterocyclic group are benzotriazolyl,
10 methyltetrazolyl.
Examples of ‘acyl residue are ximenoyl, succinyl,
aspartyl.
The compounds of formula I are prepared starting
from the natural compounds colchicine or thiocolchicine
15 or from the (C3-derivatives thereof commercially
available or obtainable with methods known in
literature. As described in 1literature, the ~ C3
derivatives can be prepared reacting the 3-0~dimethyl
derivative with an alkyl or acyl halide. The hydrolysis
20 of said compounds with strong mineral acid agueous
solutions allows to obtain selectively, changing the
temperature and the reaction time, the corresponding N-
deacetyl derivatives. In particular, the deacetylation
of thiocolchicine or of the C3 derivatives thereof can
25 be carried out subjecting the compounds to acidic
hydrolysis; in the case of thiocolchicine, the
hydrolysis with halo acids or, more preferably, with
sulfuric acid (20% H,504 - 120 h), allows to obtain N-
deacetylthiocolchicine and 3-demethyl-N-
30 deacetylthiocolchicine in nearly quantitative yields.

The N~deacetyl derivatives are reacted with 4-



5 ‘ Exanpl es of al kenyl group are proﬁényl, 1- but enyl ,

2-butenyl, 1-pentenyl. Exanples of alicyclic group are
cycl opropyl, cycl obutyl, cyclopentyl, cycl ohexyl.

Exanpl es of hetero clic group are benzotriazolyl, 10 thyl tetrazolyl.
Exanpl es of éél due are xinmenoyl, succinyl, aspa?‘i—%}ﬁl’"”“””

The conpounds of formula | are prepared starting fromthe natural
conpounds col chicine or thiocolchicine 15 or from the

C3-derivatives t her eof comercially avai l able or obt ai nabl e
W th nmet hods known in literatgure. As descri bed in
literature,  therpy$31-methyfiSf: MidiNAS pCR0108nBEEPRG RS S CaGhaNT 1 he-

3- 0-di net hyl YggrlvatI§£?%Mt|1 an afp% or acyl halide. The hydronS|s

20 of said dcoazedidyclaldid.@iundap- 7mener al(DBEOI d taquexepare the

solutions allows_ to ob y, changing the tenperature and
the reaction ti r?@’""?ﬂ{ﬁ&?%g%ﬁ'ﬁg%? deacetyl derivatives. In
particular, the deacah¥bhhfively, réidctindceheéhnchpacetydf dekeveBives

derivatives thereof can 25 be carried out subjecting the co ounds
to acidic5 withy @ndrfditert-butylthe2-bangoguippney htheoFemPeuR@ds of ¢ he
hydrol ysis with C referably, wth sul furic acid
(20% H err] SO err i %1% 6? ?Péa??%r?etdg obtain N

deacet yl t hi ocol chi ci ne and
deacetyl thiocol chicine in nearly quantitp
N-deacetyl derivatives are reacted with X

3-denethyl -N- 30
ive yields. The

10
(II)

15
wherein R and Ry have the meanings described above.

A further of the present invention are the
- compounds of formula II.

20 The compounds object of the invention exhibit a
remarkable antineoplastic activity both in vitrec and in
vivo.

The table shows the antimitotic activity of the
compounds of the invention on cultured breast tumour

25 explants normal (MCF-7) or resistant to both adriamycin

and vinblastin (MCF7-ADR), compared with colchicine and

taxol.
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4 fornyl - 1- met hyl pyri di ni um p-tol uenesul f onat e and 1, 8-

di azabi cycl o[ 5. 4. 0OJundec-7-ene (DBU) to prepare the conpounds of

formula I. ternatively, reacting the N-deacetyl derivatives 5

Wi th 2,3-ditep¥qgﬂﬁﬁﬂ%ﬂl,2-benzoquinone, t he conpounds of PCYERRIRT 11

are obtai ned: [err] 15 wherein R and R err] have the

" meani ngs descri bed above. A further of the present invention

are the conmpounds of formula Il. 20 The conmpounds obj ect of

~the invention exhibit a remar kabl e ants neopl astic activity both in
vitro and in Vi vo. The tabfraBEROWs the antimtotic activity

of the conmpounds of the invention on cultured breast tunour 25

expl ants nornmal ((MCF=7y Or~rest3tanmt- tvo borh~-agrTanyci i~~~ ana=="""

vinbl astin (MCF7-/Bbun@gnpared with col chicine afﬁiso (nM)t @xol .

5 ——— - _— — - ——————————

MCF7-ADR MCF-7 MCF7-ADR/MCF7

Colchicine 12,000 1.8 6,600
Compound Ia 15 6.2 2.4
10 Compound Ib 40 23 1.7
Compound IIa 52 17 3.0
Taxol 2,400 2.3 1,043

This table evidences that the compounds of the:

15 invention have significant advantages on the resistant

cell lines, which are nowadays considered the main
target of cytotoxic medicaments.

Moreover, the compounds according to the present
invention have antiinflammatory and antiarthritis

20 activities (degenerative rheumatoid arthritis and
similar pathologies) and they can be incorporated in
pharmaceutical formulations useful for the
administration of the medicament for the indicated
pathology. Formulations for the intravenous, oral,

25 transdermal, epicutaneous administrations can
conveniently be prepared.

Among the excipients wuseful to prepare said
formulations, natural and synthetic phospholipids proved
to be particularly useful for preparing liposomial forms

30 for the parenteral andfor topical routes. The same

formulations proved to be useful in the topical
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5 TABLE Conpounds

1 C50 (nM MCF7- ADR  MCF-7 MCF7- ADR/ MCF7
Col chi ci ne 12, 000 1.8 6, 600 Conpound | a

15 6. 2WO 97/47577 2.4 10 Conpound Ib EPITN2537

1.7 Conmpound 11 a 52 17 3.0 Taxo
2,400 2.3 1,043 This tabl e evidences that the
compounds of the 15 i nvention have significant advantages on the

resi st ant cell lines, which are nogadays considered the main

target of cytotoxdfenEiftl CafEthiftaneous epithdPiGmyer andheis orquuandsus
according to the present i nvention have antiinf|lammataory and
antiarthritis Bfperpralifierasdve cepgehionsi BICh (AR RRATIAFLS -alPh e s
and S'n1égﬁcf¥¥4“§ﬂﬁih§§£1§QQiLhfxefép DEs 1 460" DY abiskpib1ipids

which allow the administration of the medicament in the
5 liposomial form, some surfactants such .as
polyethoxylated castor oils or polysorbates acting
synergistically with the active ingredient, turned out
to be particularly useful. Preferably the active
principle is micronized to dissolve the compound .in
10 water. A surprisingly active, convenient form is the
complex of these compounds with cyclodextrins.
In oncology, the products are used at dosages from
1 to 100 mg/m2.

The following examples further illustrate  the

15 invention.
Example 1
Preparation of Thiocolchicone from N-deacetylthiocolchi-.
cine
(Ia: R = SMe; Ry = Me)
20 100 ml of CH,Cl, and 30 ml of DMF are mixed under

nitrogen atmosphere, then 4 g of deacetylthiocolchicine
(M.w. 373, 10.7 mmol) and 24,2 g of 4-formyl-1-
methylpyridinium p-toluenesulfonate (M.W. 279, 15 mmol)
are added; the whole is refluxed for 3 hours or anyhow
25 until the amine disappears. The solution is cooled at
0°C and then added with 1.%4 g of DBU (M.w. 152, 12,8
mmol), drop by drop, to obtain a dark red solution.
After 15 minutes, 150 ml of an oxalic acid agqueous
solution are added, the mixture is 1left to react
30 overnight, then repeatedly extracted with CH,Cl,; dried

over sodium sulfate and the solvent is evaporated off to
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phar maceuti cal formul ati ons useful * for’ t he

adm ni stration of the nmedi canent for the indicated pat hol ogy.

Forrmul ations for the intravenous, oral, 25 t ransder nmal , epicutaneous
adm nistratio n convenlently be prepared.

t he ex0|p|en5§ 93@% ul to prepare said fornulatloﬁgtmﬁ%T%$3I and
synt heti ¢ phosphol i pi ds proved to be particularly useful for
preparing liposomal fornms 30 for the parenteral and/or topical
routes. The sane formul ations proved to be wuseful in the

t opi cal WO 97/ 47577 7

PCT/ FP97/ 02577 dryness. The residue is crystalllzéd from rexhiynenicexiate
cut aneous epithelioms and i n_cutaneous erproliferative
conditions, such 52 PRHRIBSRS78%,Yipdd. Thl%‘b%’c‘ﬁ) jcongn fidFe dheashqid omiegy,
besi des the phospEH&ﬁf&éELphy51céWhhﬁB 8be SV pAdEINichkE bt 0P £ i dde
medi canment in the 't posom al form sone surfactants such
as ponethoMybaI%ﬁQUhstor oils or polysorbates acting

hr i oul ar [y ® userbi (5B B b8 721 RESETCE oW TR 5 2 0P AR zea

to dissolve the cpnpppnd 3m ﬂ4h) J%ﬁgm (8% SUrap7 SigRgl v 2aGt i(ue) - 215

convenient formis | ex of these conpounds with cycl odextrins.
I n oncol ogy, the bﬁ)blutt%“ a(rsé‘l)sed“at(%I%%’hbes from 1 to 100
mg/nferr]. 1H-NMR (300 MHz, CDC1,)
PpPm molt int type J(Hz) J{(Hz) J{Hz)
10 2.45 5 3H SME
2.68 dadd : 1H H-5eq. 13.4 4.8 1.
2.81 ddaq 1H H-6ax 16.6 -13.4 4.8
2.95 ddd 1H H-6eq 16.6 5.5 1
3.11 ddd=td 1H H-5ax 13.1 13.5 5.6
15 3.57 s 3H OMe
3.88 s 3H OMe
3.90 s 3H OMe
6.56 s iH H-4
6.96 s 1H H~-8
20 7.07 AB 1H H-11 10.2
7.27 AB 1H H-12 10.2

13c-nMR (300 MHz, CDClj):
15.8 ppm (SMe) - 30.0 (C-5) - 48.0 (C-6}) - 56.7 (OMe-3)
-61.8 (OMe-2) - 61.8 (OMe-1) - 107.8 (C-4) - 125.3 (C-
25 12b) - 127.0 (C-11) -~ 130.7 (C-8) - 134.4 (C-4a) - 136.1
(C-12a) - 136.5 (C-12) -. 142.3 (C-2) - 150.4 (C-1) -~
152.6 (C-7a) - 154.6 (C-3) - 160.7 (C-10) - 182.9 (C-9)
- 206.2 (C-7).
Example 2
30 Preparation of colchicone from N-deacetyl-colchicine

(Ib : R = OMe; Ry = Me )



The foll owing exanples further illustratefthe 15 i nventi on.
Preparation of Thiocol chicone from N-deacetylthiocol chi- ci ne

(la: R= SMe; Rerr] = M) 20 100 m of CHerr]dJ[err] and 30 m
of DVF are m xed under ni trogen atnosphere, then 4 g of

deacet yl t hi oWOI%HTET ne (MW 373, 10.7 mol) and 24, FCJrgP702577
4-fornyl - 1- nmet hyl pyri di ni um p-tol uenesul fonate (MW 279, 15 mmol)
are added; the whole is refluxed for 3 hours or anyhow 25 until the

am ne di sappears. The solution is cool ed at O[err]C and t hen added
with 1.94 g of DBU (MW 152, 12,8 gnol ), drop by drop, to obtain a
dark red solution. 3 sg ARteroiS njraé#cetyltRAchiblinef adreoxaltreatedd
aqueous solution are added, the mxture is left to react_ 30

overni ght, thenacegeding| toexthectrrpPafgdurecHpsr r§xgmrhe | 1.qrfed 9 °f gyer

sodi um sul fate and the sol R or f Q¢ i naRi®an47577
PCT/ EP97/ 02577 co]c.icllugor?e ard obta e, ﬁﬁ%go tné oll7ow1ng c qryness. The

resi'due is Crysﬁﬁ{rﬁid&‘ﬁ dridspeichybseopiesk characteristiasn a 78% vyi el d.

Thi ocol chi the fol | owi hemi cal-physi cal
Spect osCoBi cal MEnGR ot by 340 Ve (1008) |y 358, 13e83 T3ty Wy reapo) .

372 mz (35% -(gggh(55%%g-g§§gg(5@%71 ?%ég)_- 25613938y 303384¢Be) 287

(8% - 267 (4% 3 ( 84 (64% - 49 (100% .
[err] H NVR (30028/z(130C 499 X 16%) - 13pn{11%). nplt i nt type
N g oo mtberyy 3, 30 S 28
PPm molt int type J{Hz) J(Hz) J(HZ)
10 2.67 dad 1H - H-5B 13.7 5.0 2.2
2.82 dadd 1H H-6B 16.6 13.6 5.0
2.95 ddd iH H-6a -16.6 5.4 2.2
3.11 aaa 1H H-5a 13.7 13.6 5.4 -
3.55 s 3H OMe-1
15 3.86 s 3H OMe-2
3.87 s 3H OMe-3
4.00 s 3H OMe-10
6.54 s 1H H-4
6.85 4 1H H-11 10.7
20 7.12 s 1H H-8
7.24 a 1H H-12 10.7

13c-NMR (300 MHz, CDCl3):

29.27 ppm (C-5) - 43.33 (C-6) - 55.96 (OMe-10) - 56.44
(OMe-3) - 61.07 (OMe-2) - 61.12 (OMe-1) - 106.96 (C-4) -
25 112.40 (C-11) - 124.50 (C-12b) - 132.00 (C-4a) - 132.80
- (c-8) - 135.30 (C-12) - 136.15 (C-12a) - 141.80 (C-2) -
150.16 (C-1) - 151.83 (C-7a) - 153.70 (c-3) - 164.10 (C-

10) - 179.40 (C-9) - 205.60 (C-7).

Example 3
30 Preparation of the condensation product between

Thiocolchicine and 3,5-ditert-butyl-1,2-benzoquinone



2.81 ddd 1H H 6ax 16.6 *© 13.

3.4 4.8 2.95
ddd 1H H 6eq 16. 6 5.5 1.9 3. 11 ddd=t d
1H  H 5ax 13.1 13.5 5.6 15 3. 57 s 3H
O\e 3. 88 3H O\e 3. 90 s 3H
O\e 6. 560 9'”“"527 1H H 4 6. 96 s PCI/EPIT/0R5T7
H 8 20 7.07 AB 1H H 11 10. 2 7.27 AB
1H H 12 10. 2 [err]C-NMVR (300 MHz, CDO [err]): 15. 8
ppm (SMe) - 30.0 (C-5) - 48.0 (c-6) - 56.7 (OMe-3) -61.8 (OMVe-2) -

61.8 (Owe-1) - 107.8 (CG4) - 125.3 (G 25 9 12b) - 127.0 (CG11) - 130.7
(C8) - 134.4 (C(4ap:- R136sHe; R, = Me)l2a) - 136.5 (C12) - 142.3 (C2) -
150.4 (G 1) - 152.6 (G- 7a) - 154.6 (C3) 160. 7 gC- 10) 182.9 (C9)
- 206.2 (C-7). . 500 mg of deacetylt J.ocolg(zeﬁ];mee M3{. 37|3r'ep1a'r3<ﬁ|on
of col chicone fr d t C@lsC I ge - = Me)
of golehico Ry deAGEt ¥ho CAGCIU£T BEs-a3 tex(ﬂJQ:Ft)x &REgg%gg%éﬁidon-e

8 3. 58M.Wg 23@, Z\I—S@eammomcoatmi diiseolvede int 59at edml of

accor d| ng tq the ce re Exa col chi cone are
obt ai ned, ;'QH ng "Feﬁg‘ 8tr oW‘%ﬁr c’f‘%a@alatmsphgrephym cal and
spect roscopi cal _char agher igddctSon 5is #631dweld ) b y33@.017 ¢ cﬁ}@@g@aceéﬁﬁé

(959 - 313 (25% 300 (229% - 285 (18% - 271 (269 53 (13% -
238 (8% - 3@21)(%% aftepoaboub)l8 hours the S°1V8nt {—%r eyaPORAtqB00
\I;A(_'ZHz) CDdl [err]) off unBBM vacuunqol t i nt type J(Hz) J(Hz)

The warm crude is dissolved in 1 volume of ethyl
10 acetate, 1-1.5 volumes of hexane are added and the
mixture is cooled on ice. The reaction product  is
recovered by filtration, the yield being 70%. This
compound has the following chemical-physical and
spectroscopical characteristics.
15 M.p. 238°C with decomposition
MS (E.I.): 573 m/z (33%) - 558 (1%) - 545 (100%) - 530
{(9%) - 514 (7%) - 314 (4%) - 301 (4%) - 265 (7%) - 249

{7%).
15-NMR (300 MHz, CDCl;)
20 Ppm molt int type J(Hz) J(Hz)
1.30 s 9H tBu
1.40 s 9H tBu
2.45 s 3H SMe
3.05 dd 1R H-5 14.0 4.0
25 3.30 . da 1K H-5 14.0 4.0
3.55 s 3H OMe
3.83 s 3H OMe
3.87 -] 3H OMe
3.86 t 1H H-6 4.0
30 6.65 s 1H H-4
7.08 d 1R H-11 11.0



10 2.67 . ddd 1H H5[err] * 13.7 5.0 2.2

2: 82 ddd 1H H 6[err] 16. 6 13.6 5.0 2.95
ddd H 6[err] 16. 6 5.4 2.2 3.11 ddd
1H H— SL@% 13.7 13.6 5.4 3.55 S 3H
Owe-1 15 S 3H Owe- 2 3.87 PCT/EPITN257T7 3H
Owve- 3 4. 00 S 3H Owve- 10 6. 54 S 1H

H 4 6. 85 d 1H H 11 10.7 20 7.12 S

1H H- 8 7.24 d 1H H 12 10. 7 [err] G NWR
(300 MHz, CDCl[err]): 29. 27 ppm (C-8)p - 43.33 (C-6) - 55.96 (QOwe-10)
- 56.44 (GQVBrg3) - 61407 (Ove-ify - 61. 25¢0Ve-1) 2 0l06.96 (C4) - 25
112.40 (C11) - 124.50 (C-12b) - 132.00 (C4a) - 132. 80 (C8) -
135.30 (G 12) - h.3¥. 15 (C42a) - 14H 80 (C Hy3- 2.1%50.16 (C1) -
151.83 (G 7a) - .70 (G 3) - 164. (G 10) 9.40 (C9)

205.60 (G 7). é Prepar ati on ﬁgf t hg—lzcondenlsja"gq pr oduct

bet ween Thi.@zol chicige and 3,fgditertgbgtyl-1, 2- benzoqui none

WO 97/ 47577 13 PCT/ EP97/ 02577

9 (11%: R =CsiMR hPePr!fH?n NEBCl3): 500 ng of

5ol Lertobuty T 2 BRn A one 032 (FEHFESh 5" s o (ReRats )
dissolved in 53. 96n1((C£b.CH 1§) - 3®i2&:n@(CH4) er—namo SCRDEphesE. 42
The reaction is (focr)qlel %wed 3-/[ ;&C(ggl-l[f r]d &e& cee_tzo)ne_ 76.47 (C-6) -
109.80 (C-4) - 123.56 (C-5') - 124.61 (C-3') - 125.75

10 - (C-12b) - 126.80 (C-11) - 132.28 (C-4') - 133.58 (C-6'")

~ 135.13 (C-8) - 135.47 (Cc-4a) - 136.10 (C-12) - 137.01

'~ (C-12a) - 142.35 (Cc-2) - 143.21 (Cf7a) - 144.88 (C-

2')- 147.19 {(Cc-1') - 152.06 (C-1) - 153.78 (C-3) -
159.85 (C-10) - 164.68 (C-7) - 182.26 (C-9).

15 Example 4

- Preparation of tablets containing compound (Ia)

Compound Ia 25 mg
Lactose 47 mg
Microcrystalline cellulose 20 mg

20 Cross—-linked sodium carboxymethyl cellulose 5 mg
Colloidal silica 1 mg
Talc 1 mg
Magnesium stearate 1 mg

Example 3

25 Preparation of a 1liposome cream containing compound
(I1a)
Compound Ila 0.20 g
Phosphatidylcholine 20.00 g
Cholesterol 0.50 g

30 Butylhydroxytoluene 0.01 9

95% Ethanol 8.00 g



30:1) and after about 18 hours the solvent is evaporated of f under

vacuum The warm crude is dissolved in 1 volunme of ethyl 10
acetate, 1-1.5 volumes of hexane are added and the m xture is
cool ed on ice. y&g%h7§ﬁptlon product is recovered by filtration, the
yi el d bei ng 709 conpound has the fol | owing FPCUEPST02577
chem cal - physi cal and spectroscopi cal characteristics. 15 M p.
238[err] C with deconposition Ms (E.1.): 573 nmlz (33% - 558 (1% -
545 (100% - 530 (9% - 514 (799 - 314 (499 - 301 (4% - 265 (7% -
249 (799 . 1H NVR (300 MHz, CDCH3) 20 ppm nol t

i nt type Dispoldipm edéthutfe 1.30 S 9HD0.15 g tBu
1.40 S .%H ‘o %Eu 2.45 S 3H SMe
3.05 | dd Imifazolidinyf jurea 1, g 4.025 3.%309 dd
1H H5 Sodlﬁﬁ ﬁehydr&aébtate 3.55 S 3lg 20 g OV
3.83 S 3.87 S 3H Ove
3.86 t Hydxmxyethylycgilulose 4.0 30 6. 65 S . 1H
S}f47577 7'Q§ (Natgosol Zsojﬁhx-Aqualonﬁl ééT?EPQ?/OZS??OOV%)

10 7.20 Distilled watdH H 5’ 2.0 67/786 d
1H H 3 2.0 7.28 d 1H H 12

11.0 © 7.33 s 1H Example 6

Preparation of an injectable solution containing

compound (Ila)

10 Compound Ia - 15 mg
PEG-660 l2-hydroxystearate 2.500 mg
'~ Propylene glycol ; 1.000 mg

alcohol g.s. to : 5 ml



5  [err]CNWR (300 M—lz 15. 71 ppm (SMe) - 30. 33
(c(CH err])[err]) - 31.9 m&mm M 34. 96
((C(CH err])[err]) - 35.25 (¢ ]1) - 36.60 (C—5) - 56.41

(Ove-3) - ahshe-1) - 61.64 (Ove- 2) 76.47 (C-6) - 109. 80 (C 4)
- 123.56 (c-q"?:&ﬁE 24, 61 (C-3') - 125. 75 10 (C-12b) - PIERYDE 11) -
132.28 (C-4') - 133.58 (C-6') - 135.13 (G 8) -f S :
136.10 (C-12) - 137.01 - (G 12a) - 142.35 (C 2) TH'%ﬁB'EEIF(AIS-B@N
144.88 (C 2')- 147.19 (CG1') - 152.06 (ClL REPMIACED (C )

159.85 (C-10) - 164.68 (C7) - UB2.26 (C-9). 15
Exanpl e 4 CLAIMSeparati on of tablets containing conmpound (Ia)

Compound | a 25 ny Lact ose
47 ny M crocrystal line cellul ose 20 mg 20
Cross-1inked %pdlu@b@@bhﬁagﬂgﬁfm@rﬁﬁidlﬂ ose 5 ny Col | oi dal silica
1 ny Tal c 1 ng
Magnesi um st ear ate - 1 ny
Exanpl e 55 25 Pr epar \ posonme cream containing conpound
(l1la) Conpound |1 0.20 g
Phosphati dyl chol i ne 20.00 ¢ Chol est er ol
0.50 ¢ . oMe (X))

0

10 R
wherein R is a methoxy or methylthio group and R4 is a
straight or branched alkyl or alkenyl group having 1 to
6 carbon atoms, or an alicyclic or heterocyclic moiety,

15 a saturated or unsaturated mono or dicarboxylic or amino
acidic acyl residue or a B-D-glucose or 6-deoxygalactose
residue.

2. Compounds according to claim 1, wherein R is
methoxy.

20 3. Compounds according to claim 1, wherein R is
methylthio.

4. Compound according to claim 2, wherein R4 is
methyl..

5. Compound according to c¢laim 3, wherein R1 is
25 methyl.

6. Compounds of formula II

This Sheet Has Been Rei
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30 But yl hydr oxyt ol uene - 0.01 g 95%

N, L L UL IR

gq§ga;e By dr oacet at e | In]da20|b%EEXEMHé%a
Hydr oxyet hyl cellulose 5 (Nat rosol 250 HHX- Aqual on)
2.00 g Distilled water 67.75
Exampl e 6 Preparation of an injectable solution cont ai ni ng
conpound (la) 10 Compound | a 13 15 ngy
PEG 660 12- hydroxystearate 2.500 ngy Propyl ene gl ycol
1. 000 ngy al cohol q.s. to 5m
12 1. Conpounds of formula
5
(II)
10
wherein R and-Rl.have the meanings defined in claim 1.
7. Compounds according to claim 6, wherein R is
methoxy.
15 8. Compounds according to claim 6, wherein R is
methylthio.
9. Compound according to claim 8, wherein Ry is
methyl.
10. A process for the preparation of the compounds of
20 claims 1-5, which comprises reacting N-
deacetylcolchicine or N-deacetylthiocolchicine with 4-
formyl-l1-methylpyridinium p-toluenesulfonate and 1,8-
diazabicyclo[5.4.0]Jundec-7-ene.
11. A process for the preparation of the compounds of
25 claims 6-9, which comprises reacting N-deacetylco-
lchicine or N-deacetylthiocolchicine with 3,5-ditert-
butyl-1,2-benzoquinone.
. 12. The use o©f the compounds of the claims 1-9 as
medicaments.
30 13. The use o0f the compounds of claims 1-9 for the

preparation of a medicament with antineoplastic or



5 [err] wherein Ris.a nmethoxy or nethylthio group and
Rlerr] is a strﬁummum H |a| kyl or al kenyl group having 1
to 6 carbon ato c or heterocyclic moiety, . 15

a saturated or unsaturated noho or dicar boxylic or am no acidic
acyl resi dueY¥978™%rr]- D gl ucose or 6-deoxygal act ose PCT/ER930254 e,

2.. Conpounds according to claim 1, wherein R is nmet hoxy.
20 3. Conmpounds according to claim 1, wherein R is nmethylthio.

4. Conpound according to claim 2, wherein Rerr] S

met hyl . 5. Conpound. according 180 claim 3, wherein Rerr]
S 25 et Bit iproliferatifre a€RANQEPds of formula I w th the
provi so that, when ??IS met hoxy, Rlerr] is different from met hyl
or acetyl. 14. The\\gs97/af/5the compounds of claims 1-9 for the

PCT/ EP9/ 02577 preparation of a medicament with 3an*l::l:mflammat:orir and

antiarthritis activities.

5 15. Pharmaceutical compositions containing an effective
amount of a compound of claims 1-9.
16. Compositions according to claim 15, suitable for .
the parenteral administration.
17. Compositions according to claim 15, suitable for

10 the enteral administration.

18. Compositions according to claim 15, suitable :for
the topical administration.

19. Compositions according to claim 16 or 18 in the
form of liposomial formulations.

15 20. Compositions according to any one of claims 15-19,
containing a surfactant, such as polyethoxylated castor
oil or a polysorbate. '

21. Compositions according to any one of claims 15-19,
containing the active ingredient in the form of a

20 complex with cyclodextrin.



e - o o= == o S T T

§ ierr] 10 wherein R and err] have t he neanlngs defined in
claiml. “wggq¥577Cbnpounds accor.deRges t 0 .elabn1 6: wher s Re .
net hoxy. 15 : Cbnpounds accorﬁlgg to eclakme » 9M1é%#ﬁ?g§§€bﬁs
rret hyl t t‘ . Conpound accofding tesechiim ‘Bs° waérei e Rearr]
thyl . 10. * A process for the preparation of The conpounds

gfeacet yl cg: 2lhlrr(sll ne 1or5 N- d\é\gicg{]yl t h::ggglri(;ﬂe(s” ne wt hr?ﬂmn”lﬂ" Illmml " ,III

fornyl - 1- met hyrpuMsdi ni um p-tol uenesul fonate and

di azabi cycl o[ 5. 4. 0] undec- 7- ene. 11. A process for the preparatlon of
t he compounds of 25 clains 6-9, which conprises reacting

N- deacet yl co- ChIC%P qaé?+ cetylthlocolch|C|ne with 3,5-ditert-
butyl - 1, 2- benFoqui FEAPCURds of; £or de of the conpounds of the clains
1-9 as

(I

@ 0

wherein R is a methoxy'or methylthio group and Rl is a
straight or branched alkyl or alkenyl group having 1 to

6 carbon atoms, or an alicyclic or heterocyclic moiety,

15 a saturated or unsaturated mono dr dicarboxylic or amino
acidic acyl residue or a B8-D-glucose or 6-deoxygalactose
residue ) *
2.. Compounds according to claim 1, wherein R 1is
methoxy.

20 3. Compoﬁnds according to claim 1, wherein R is

. _ methylthio. '
' 4. -Compound accordlng to claim 2, wherein Rq is

methyl.
5. Compound according to c¢laim 3, wherein Rl is

25 methyl.

6. Compounds of formula IT

* with the proviso that when R is methoxy, Ry is different
from methyl or acetyl.
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rredi'éarrents. 30 13. The use of the corrp‘éﬁnds‘f)f clainms 1-9 fowbeg

preparation of a medicament with antineoplastic or CO;’?,.
14 antiproliferative activity. 14. The use of the conpounds of
claims 1-9 for the preparation of a nedicanment with antii#smatory

‘and antiart Lr/s acti VI t les. 5 15. Phar maceut i_.cal conpo

contai ning an eff ﬁmm OYZTNi s 1- 9. & 16
COWDOS'tlonﬁn%ﬁmrrﬂmg.,m@éﬁnak AR Sl s parayT SOBPERATRSN Pty e

adm ni stFat+68 gw.t:e. 2CE-0+eH aA-15—

10t he| (W Intsprafionsl Bptrn, Claspificaion 18. amppnw Potiatimdonhedi n ng | t VQ9aMTSTT
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(57) Abstract

The present invention relates to colchicine and thiocolchicine derivatives which can be obtained from these molecules by
functionalization of the C-7 to ketone or functionalization of the amino group, Said compounds have a marked antiblastic activity both on
the normal cancer cells and on the chemoresistant phenotype. The compounds of the invention can be administered both by injection and
orally.




