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1 COLCHI CI NE DERI VATI VES AND THE THERAPEUTI CAL USE THEREQE:.. ..

The present _invention relates to novel colchicine. deri ' i ng
antiprol i f Y@QPPNH84 antit unoral and antiinflanmmatory a%ﬁ@*ﬁ%@gy

t he met hods for the - preparation thereof and the pharmaceuti cal
formulations 5 containing them Calchicine is a known pseudo-alkaloiq?
wi dely used for a very long tinme in therapy for the treatment of i
gout; - it acts very qui ckly and 1 specifically, even though’it
shoul d be used for short - times due to its toxicity. In addition,

colchicine is a cORCHICINE DERAVATIVESD |20 | THROPHRRAPROTECAL! USRE THERROF
connect ed wth a mechanismblocking the fornation of the mtotic

spindle in cell division; this |atter aspect has been i nvesti gat ed

t horoughly for any anf{itunoral activity and a_ (great _deal |

col chicine derivati vé‘ e I%ﬁfeserbteeﬁnvf%‘tmﬂ' eﬁﬁ?‘@&eﬁogt? hf‘gvﬁg‘r p%%ggh1c1ne
Col chi cine as sughrapdrd BUM™RLVOho! t 2nRIGAY Ik erat i ¥! | \aIE VEIMEPELT BAK
be used due to itsr%igh yoxicﬁty AR e o ekl benel T1 Fatt o, only
one col chiciné antidafileamavery deaetdalitdes, i sthesedmethodene fdegrethe
in. 20 oncol ogy for the treatnent_of sone |eukem a forns. _As far as

the use in thereRAFALAPRatRAXASE ARE| he sPharmaggitdradd, foxmelahigns .
T e £ LA AR NS . Scorcpstbgeol 6" Ophdfn WAHLAG ixatose
hydroxyl in Cwidély tiedSfort herapau}i eahgusesmel ihi $héarapiat fve athe
related to the treatmeﬁt bf gout; it  acts very quickly and
specifically, even thoggh it should be used for short
-times due to its toxicity. In addition, colchicine is a
10 very potent antiblastic agent, whose action is connected
with a ﬁwchanism blocking the formation of the mitotic
spindle in ceil division; this latter aspect has been
inVestigated thoroughly for any antitumoral activity aﬁa

a gfeat ~deal of colchicine derivatives have Dbeen

15' " prepared for this purpose. -

Colchicine as such and a number of its prepared

derivatives could not be used due to its high toxicity

" in terms of risk/benefit ratio. Only. one colchicine
derivatiQe, demecolcine, is wused in some degree in

20 oncology for the treatmeht of some leukemia forms. As
"far as the use in the antiinflammatory field is
'concerned, the only marketed colchicine derivative is
thiocolchicoside, bearing a thiomethyl moiety at C,5 and

‘a " glucose molecule at the hydroxyl in C3; the

25 thérapeutical uses of this derivative are related to the
muscle relaxant and antiphlogistic effects. The products

of the invention differ from those of the prior art in

the high therapeutical index. In the antitumoral field,

' researches have been focused on the research of products



aruscl e rel axant and antiphlogi stic effects. The products of the
dinvention differ fromthose of the prior art in t he high

t her apeut i ¢ad oé/dgx. | n the antitunoral field, r esear c hRCT/BERA03B%en
focused on the research of products WO 96/ 11184 ' :
PCT/ EP95/ 03823 : 2 havi ng, besi des
a normal cytotoxicity, a cytotoxicity . . ainmed at cell |ines resistan&é
to the usual antiblastic nedi canent s. The derivatives of:
the present invention have the 5 general 4ormula 1 10. 3 :

err . . . .
Loom 15 Rer iSuMhdR BeSiaes &, pabnad  ratolRRisieR, AV e rtoRbLILY
strai ght or branghféaaldtylc&Ipunsnes eésDotiyt ooUise usual awriblasbigel

to 6 carbon atons; or saturated or unsaturated acyl groups,

contai ning 16 t on@€2icaménhs. atons, or a [err]-D-glucose residue as
such or a [err]-D-glucose 20, residue rein_the hydroxyl_Jin positions, 4
and 6 are FnoteEP%dd§§%ﬂﬁﬁ¥ﬂ%§mP£E S pRLEPE™ r%ﬂ%%ﬁﬁ*%goﬁébe the

5 general formula 1

10:

wherein:
TX can be an oxygen or sulfur atom;

15 ‘Rl and R,, which can be the same or different, are
| | straight or branched alkyl Qroups or cycloalkyl groups,
containing 1 to 6 carbon atoms; or saturated or
unsaturated acyl groups, containing 16 to 22 carbon
atoms, or a ﬁfD-glucbse residue as such or a B-D-glucose
éO -;esidue wherein the hydroxyl in positions 4 and 6 are
- protected as chetals with aliphatic or aromatic or
~ heteroaromatic aldehydes; Y is a -CH,-CH-NH-R3 group, .
. - the methylene gréup of which being bound to_the carbon
” in position 5 and the methine group, having the same
.25_ . absolute configuration as colchicine, is bound to the
 tro§olone ring, or a -CH-CHZOR4 group, the methine group
- of which being bound to the carbon ih position 5 and to

the tropolone ring and having absolute configuration S;
R3 is an acyl group containing 2 to 6 carbon atoms
30  bearing one to three halogen atoms, preferably fluorine

or chlorine, or an acyl group from a natural amino acid,



heteroaromati c al dehydes; Y is a -CH2-CH NH R3 group, . t he met hyl ene
group of which being bound to the carbon in position 5 and {he nethine
group, having the same 25 absol ute configuration as colchicine, is bound
to the WO 9%nesl one ring, or a -CHCH err]OR[ err] group, tPCI/ERISNIES

gr oup of which being bound to the carbon in position 5 and to

the tropolone ring and havi ng absol ute configuration S; Rlerr] is &
acyl group containing 2 to 6 carbon atonms 30 bearing one to three halogzn
atonms, preferably fluorine or chloring, or an acyl group froma
natural am no acid, : WD 96/ 11184

- PCT/EP95103823 ywherein the amino group can be fhee or WIRItdrdde as
am no group can be free or protected as trifluoroacetam de or

benzam de; triRfdudrocettantinld oesbemzamida; di car boxylic acid

cont ai ni ng 4 to 6 carbon atons, or_an acyl residue of a_natural 5
amino acid, wh&geik® AMmeagHinFesiBipH @hnd Bdcarbaxylgic acid cgpipdaviag
as trifluoroacetgm.de ar ' ra cQs| si.gu

consi sting of Dgl uécj%sg, %ﬁé‘?ﬂcgggg‘%’- or anl_-?gg%sgséoériei“{erehggngasegaltr‘i‘ral

this case, ghe sugdn® agkids whereifilefRéacdmind OrgFGUPNWAN €be free or
hepat ocytes, fibroblasts or 10 they give the derivative the
characteristic obpratgcsed as tridluoroacetamidepr ¢frer rkenzampdendsost a

formia 1 are th%i%éMgTagr}esidue consistingIOf D-glucose, D-galactose,
L-fucose or L-rhamnose. In this case, the sugars act as
chemotactic for melanocytes, hepatocytes, fibroblasts or
10 they give the derivative the characteristic of a pro-
- drug. | _
- Preferred comﬁounds of formula 1 are those wherein
X is sulfur.
Rl and R,, which are the same or different, are
15 preferably hydrogen or'cl-Ce alkyl.
Y is preferably a group.of formula -CH,-CH-NHR3 as
defined above. ' _
For the preparation of the products of the
invention, the starting products used are the natural
20- substances colchicine (1; X=0; R =Ry=Me; Y=CH,-CH-NHAC),
2-O-demethylcolchicine (1; X=0; Rq=H; Rg=Me; Y=CH,-CH-
NHAc), 3-0O-demethylcolchicine (1; X=0; R1=Me: Ry=H;
Y=CH,-CH-NHAc), colchicoside (1; X=0; Ry=Me; Ry=B-D-
glucose; Y=CH2-CH-NHAC) which can be .recovered from
'255'f~végetable materials according to procedures Xknown in
literature. These natural substances, by treatment with
_méthylmercaptan in alkali solution, according to
procedures also known in literature, yield the
corresponding thioderivatives which are used as the

30 syntones for the preparation of the derivatives of

general formula 1, wherein X is sulfur.



Xis sulfur. Rlerr] and Rl err], which are the sane or
different, are 15 preferably hydrogen or (Jerr]-Clerr] al Kylae.. -

Y is pref e%béﬁyn:i\s“group of formula -CH err]-CHNHR[err] as PpCT/EPR®BES23ed
above. For the preparation of the products of the
invention, the starting products used are the natural 20 subst ances

col chicine (1; X=O Rerr]=Rerr]=M; Y=CH[ err] - CH NHAc) ,
2-0-denet hyl col chicine (1; X=O, Rerr]=H, R err]=Me; Y=CH err]-CH

NHAc), 3-0-denethylcolchicine (1; X—O Rlerr]=Me; Rerr]=H

Y=CH2- CH- NHAc), colchicoside (1, J

gl ucose; Y=CH err]- MW@WEﬁPé’éﬂtbenr élfovél"@d 4?%&32%1 e%e&ét a%?%eral

material s aCCM%’g”ﬂg% trle lﬁé@%y '[%H kQR&’nRzmaaﬂe alkyl {8 aladya: Jﬂ?ﬁ 5

nat ural substanc yl mer Capt an in

solution, accoggenNdstak@ing prodweesiureged alaae kbhen cqlm:hlc1ne or
literature, yield t he . correspondi ng thioderjivatives, which are
used as the 30 thisgoilchésinkosyntens plepethyiakedorin (PRS1IBEPR £ Qkes -

PCT/ EP95/ 0%23”"% Lgémjsly%tlonsmg{'g réu%j'esctse&f!ﬂr %kylatmgg/ 11&@?ﬁatlon
Bnd Riorr] are aPRARSortae,| Fald R met g e o oduc & aed arc
the col chicine ovatization. Analogously, the derivatives of general
formula 1 wherein R, or R, are a B-D-glucose residue or
a'B-D—glucose residue wherein the hydroxyls in 4 and 6
10 are proteéted as chetals with aliphatic or aromatic
~aldehydes, are prepared from colchicine or thio-
colchicine syntons demethylated' in position- 2 or 3.
These syntons are subjected to a reaction with a-bromo-
tetraacetyl-D-glucose or with 2,3-di-0-dichloroacetyl-B-
15 D-glucose containing a chetal group involving the
hydroxyls in the positions 4 and 6 (cf. Canada Pat. N.
956939). After removing the protective acyl groups by
known methods described in litérature, the derivatives
glucos:.dated in the position 2 or 3 according to the
_.201- ;present invention are obtained.
The derivatives of formula 1 wherein Y is a
.rCHz—CH-NH—R3 group -are p:epared subjecting to N-
deéacetylation by acid catalysis the colchicine or
_ -thiocolchiéine syntons, bearing methoxy or hydroxy
-_25 - ;érdups in the positions 2 and 3, followed bj acylation
.. .0of -the primary amino moiety with ‘an acid reactive
derivative containing one to three fluorine or chlorine
-atoms or a natural amino acid, the amino group of which
can be free or protected as trifluoroacetamide or
30 benzamide. The derivatives of formula 1 wherein Ry has

the meaning defined above are thereby prepared. The
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Jhiocoichicine syntons denethylated in position 2 or 3. 5 These syntons

are subjected to al kylation or acylation - using the well knqouwn nethods
for the pheapglosqfisy- vati zati on. Anal ogously, the derivaPCUaPIS03823
general formula 1 wherein Rlerr] or Rlerr] are a [err]-D-glucose .
resi due or a [err]-D-glucose residue wherein the hydroxyls in 4 and 6
10 are protected as chetals wth aliphatic or aromatic ?-
al dehydes, are prepared from colchicine _or thio- col.chicine %
syntons denethylated in position 2 or 3. 5 These syntons are subjected

to a reaction wth: a\%toz[@ﬁ] of 1ESEE\B§%et¥I -Phabdsgseyori v tth _cy- ~CH,-OR,

2,3-di -0 dichl oréia? ucose containing a chetal

group " involving arféydrowhamadt he padjidoting! andodcidfcif@nadar
Pat. N. 956839) After renoving the protective acyl groups by

known nmet hods desdriideetdhid¢iner asynsonshe obeanam:ve@ethoxx' gl ®F osiNYAT&KY

in the position 2 or 3 according.to the ijnven n_are
obt ai ned. 9r°“Pn°e H’%r|98g|"$é§’nsof fo?ﬁﬂl '1 1'vﬁﬁerg ﬁ esgcetylation

- CH err] - CHyNH- Rige) ]_]oa;éﬁ 0% E{‘Satfﬂéﬂlﬂarﬁﬂths@béfﬁh”%lﬁﬁté\l‘ and acetic

desacetyl ation by acid catal'ysis the col chicine or hi ocol chi ci ne

syntons, beari ng agHEidhoxlyich h:bdiwa)ctsZSOf ®¢heupsychohbptpoei tiime Wikhd the
foll owed by acyl ation of the primary aming noiety with an %CI_%H

reactive déormatiqn ce4t athe n@Ydlfﬁf?rt% O eEOFPUSA b SNSRI |
atons or a natur %%Bagci‘)am ?’ﬁ SgheCi@mno lc0Up 5%?6"‘“'1"9@3) eca'iles*?ﬂtlng

free or protect” tTri roacetam benzam de.

derivatives of fonililakyl aessn foesty Faelds, by hﬁealzeatloﬁgwﬂehl serd tatirye
are thereby pr epar ed. WO 96/ 11184

PCT/ EP95/ 03823 activated dlcarboxyl:.c ac:.ds, orswith a%wa,ggqivggt&ral
formia 1 V\/nere| r;m\g.nlos ac18H- JJher in t(.ahe amino group can be free or
-protected as trifluoroacetamide or benzamide, or with
the reactive form of the sugars D-glucose, D-galactose,
L-fucose or L-rhamnose, Ithe derivatives of general
15 formula 1 wherein Y=CH¥CH20R4, Ry 'having the meaning
defined above. ' '
The following table shows the antimitotic activity
dn tumoral cellﬂ lines of some -derivatives of the
invention. Taxol énd ‘colchicine are the comparison

20 - _SubstanCes.
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group are obt ai ned subjecting - colchicine or

thiocolchicine syntons, bearing methoxy or hydroxy groups_ in
posi tions «fyodfidss 3. tOo N-desacetylation 5 f ol | owed byp(crﬁﬁmazs
with sodiumnitrite and acetic acid which contracts of the

cycl oheptane ring with the formation of the syntons of fornmula 1
wherein Y=-CH - CHerr]OHd (J. Med. Chem 36, 544, 1993). The resmtlﬁ@
primary al cohol noiety yields, by reaction with suitably 10 activated:

di carboxylic acids, or with activated nat ur & am no acids, wherein'

t he am no group can be free or ., tected a ri et g

benzani de,. or wi TABLE - (kB r%é%%?vegygpﬁlﬁﬁ %cguaéTgp Qﬁfuéﬁggge Hovel

D- gal act ose, CO#Cﬁﬁﬁgﬁf ER?ngggse the derivatives of general 15
err

formula 1 wherei err] Rl err] having the meaning
deI!ne? above. cccceamae- Ihe-LeLLewqa;%aﬂﬁ«rfﬁmwmrt+mr?nnTnTrorrc ----
activity on tunoral <cell Ilines o sone riva s of the
i nvention. Taxofub@kgncesl| chicine are the conpaﬂ?&@n éﬁy? subst ances.
6 ~ TABLE - In vitro cytotoxic activity of some novel
col chicine derivaLliyeSoeoo - UL S A GEE — e e e e e o am  m am e 56—\
5 - Cell Ilines
Ovary Colon Breast Lung Cell.
_ resist.
 Taxol 6.1 3.5 3.2 1.7 299
10 Colchicine 5.3 3.9 4.4 16 112
Compound I1Z 4.2 2.6 6.2 8 26
" 112 9.4 1.8 5.0 19 11
" IVZ 6.1 2.2 4.1 12 7
15 This table evidences that the novel derivatives

have significant advantages on the resistant cell lines,

which is the main target for cytotoxic medicaments. The

products of the present  invention can be incorporated in

pharmaceutical formulations useful for the

20 administration of the medicament. Formulations for the

| parenteral, oral, transdermal, epicutaneous administra-
tions can be conveniently prepared.

‘Among - the e#cipients useful to prepare said

formulations, natural and synthetic phospholipids proved

25 to be particularly useful for preparing liposomiai forms

for the parenteral, trensdermal or epicutaneous routes;

the latter two formulations being particularly useful in

the treatment of arthrosic or peripheral venous

inflammatofy conditions;. said formulations also being

30  useful in the topical. treatment of cutaneous

epitheliomas and in cutaneous hyperproliferative



sOvary Colon Breast Lung Cell : -
resist. Taxol 6.1 3.5 3.2 1.7 299 1Q~p

Col chi ci ne 5.3 3.9 4.4 16 112 Conmpound 4.2
2.6 6.2 WO96/111848 26 . 11z 9.4 1.8 P§T@P95’°3823 19
11 : | VZ 6.1 2.2 4.1 12 7 15 Thi s
tabl e evidences that the novel derivatives have signifi cant advantagbs
on the resistant cell lines, which is the nmain target for CytOtOXIC
medi canents. The products of the present invention can be

I ncorporated in phar maceuti cal formuf ati ons usef ul for t he
20 adn1n|straté8?dggiégg nedgﬁgﬁentasForgybgghggg forihhe the specific
parenteral, oral ransderral , ~ epl cut aneous adm ni stra- tions can. be
conveni ently pregatétdumoral fleld&nhgsldam tbecpposphelipsigiulwhich allow
prepare said formul ati ons, natural_ and synthetic phos ho* S
proved 25 to %@rpé:rh@i c@dra;nysegémpnf &t pFBﬁar“??ﬁj??’b%gfoml b$ﬂ§°m1al
for the parenter

transder nal t S IO I
t wo fornulations?%EWhg iﬁﬁ?l SO %}'usé? %ﬂﬁﬁy as uﬁ?ﬁget? ﬁ%%? @%EEBr
arthrosic ®r pgiiphgiah aenpes exampllenfdzeéﬁimi@m Leogi TdrOﬂLSolSatbflbate,

formul ati ons: al so belng 30 useful in the t opi cal treat nent of
cut aneous spchhels ofes example nTweenandsifsing hsprepedstiscadlin ewith
WD 96/ 11184 / EP95/ 03823

7 condi tibRE, acti¥e IRITedieRt asitirned nolic%re%c' %&I?‘?:&tlcularly

useful. In oncology, the products are used at dosages
from 1 to 100 mg/mz) whereas as antiinflammatory the

10 dosages range from 1 to 20 mg per unit dose, one to more
-times daily. All of the pharmaceutical formulations such
as vials, capsules, creams etc. can be prepared with the
main part of said derivatives.

The following éxamplés further illustrate the

'15 " invention.

Ekample I - Preparation of N-desacetyl-N-trifluoroace-
tyl-3-O-demethyl-3-O-cyclopentyl-thiocolchicine, com-

pound IZ (1; X=S; Ry=Me; R,=CgHg; Y=CH,CHNH-COCF3).
| 20 g of 3-O-demethylthiocolchicine (1; X=S; R;=Me;
20 Ry=H; Y=CH,CHNHAC) are dissolved in 300 ml of 20%
sulfuric acid and treated at 100°C under nitrogen
atmosbhere for 36h. The reaction mixture is neutralized,
thus separating 12 g of Nfdesacetyl-3—O-demethyl—
thiocolchicine (1;X=S; Rq=Me; Rg=H; Y=CH,CHNH,). This
25 product is  dissolved in acetone and reacted with 3
- equivalents of trifluoroacetic anhydride under strong
| stirring in the presence of anhyd:ous'Nazcos. After 2h
the reaction mixture is filtered and the solution is
'eVAporated to dryness. The residue, consisting of 3-0-
30 demethyl—N,3-0—bistrifluoroacetylthiocdlchicine, is hy-

drolysed in methanol containing NH4C1. The reaction
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santitunoral field, besides the phospholipids which allow : for the

adm ni stration of the nedicanent in |iposom al form- so

surf act ant ayeyeMi®s pol yet hoxyl at ed cast or 5 oil, such asPCEHWQQGﬂ%¥e
Crenof orm L50, or polisorbate, such as for exanple Tween, acting
synergistically with the active ingredient, turned out to be
particul arly useful. In oncology, the products are used at dosage
from1l to 100 nmg/nferr], whereas as antiinflammtory the 10 dosages
range from1l to 20 ng per unit dose, one to ﬁnre tines daily. Al of!

t he pharrraceutrcallﬁﬁ{r lali g %s%"i:;;tped to 2§ ggé S R 68 cutikeadBa Slithe

can be prepared art of erivatives.

The following exaydhes thiehheip iild U%Eleékb@xe t hEehelSacetongeridlntion is
Exanple | - Preparation of N-desacetyl-N-trifluoroace-
tyl - 3- 0- denet hyl £i1Gexesd grehtyéfiukedofoni eiisht hourspnwith 5 eapdyadents

1 X=S; R =Me H Y=
06 o of 3.0, domeOiy] (NCHOPEHES nePFomites, 14 or Fheye BLEAFRCS gf, | sqdium
Y-CH[e”]CH HAC) fb% agdesSO's\éelOLs'rhréOOflﬁerQ& 39% the 8Bhiibn agig

and treated at 16 under nitrogen _ atnDsphere for 36h. The
reaction m xtureewaprm&tﬂteﬂrr.ed dryness tdng ts'fqaarasndge 12s pumwiffied by

N- desacet yl - 3- 0- den®et hyl - t hi ocol chi ci ne il X=S %%&f@
Rlerr]=H  Y=CH ehrpoauqaxaghy omhsidlisa grbdfeiunps Usfindgf pretate
acetone ~and reactgte?&\rquen*{ %y crystatd 14890 @lod réééoc?ﬁé’f‘ﬁ%éﬁe. 8.6 g

anhydri de under € presence rous
Na[err]COerr]. gt ¢rodfuct aretéﬁtéfﬁ§dloﬂ+§1mVBrSZBS flltered and the

solution is evaporated to dryness. The residue, consisting of 3-0-

10 Example II - Preparation of N-desacetyl-N-trifluoro-
acetyl-3—0-demethy1—3-0-1§opropyl-thloco1ch1c1ne, com-

 pound 11z (1; X=S; Ry=Me; Ry=iPr; Y¥=CH,-CH-NHCOCFj).
For the ©preparation of this derivative,. the
~ procedure of 'example I is repeated, using as reagent
15. isopropyl bromide instead of cyclopentyl bromide. "After
purification of the crude reaction product on silica gel

and crystallizatign, 7.6 g of product are obtained, M*ta

m/z 497. _
‘Bxample III - Preparation of N-desacetyl-N-trifluoro-
.20 _acetylthiocolchicoside, compound IIIZ (1; X=S; R1=Mé;

Ry=B-D-glucosyl; ¥=CH,-CH- NHCOCF3)
10 g of N-desacetyl- thlocolch1c051de (1; X=S;
._R1=Me; R2=B-D—glucose, -CHZ-CH-NHZ) are dissolved in
AQetone and treated for two hours at 10°C with three
.25 eqﬁivalents of trifluoroacetic anhydride. The mixture is
e;aporated to dryness and the residue is crystallized
from isopropanol and subseduently-from ethanol. 8.5 g of
preduct are obtained, M*ta m/z 617. '
. Example IV - .Preparation of N-(N-trifluoroacetyl-a—
- 30 phenylglycyl)—desacetylthiocolchicine,-compound IVZ (1;
X=8; Rq=Ry=Me; Y=CH2—CH-NH—CO-CH(NHCOCF3)Ph).



30 denet hyl - N, 3-0-bistrifl uor oacet yl thi ocol chicine, is hy-

~drolysed in nmethanol containing NH err]d . The reacti on \@96/ 11184
PCT/ EP95/ 03823

evapor at ed V8 9%y#¥4ss under vacuum and the r'esi due take|1i’ca'f¥'l’9ﬁ"’3s23
acetone. The acetone solution is filtered and refluxed for eight
hours with 5 equival ents of cyclopentyl bromde in the presence of ?’
sodium 5 carbonate. Salts are filtered off, the solution is i
evaporated to dryness and the residue is pugified by chr omat ogr aphy
on silica gel colum using ethyl acetate as eluent. By
crystallization from 400t are/ béxdhaieéhcﬁegyl thiooblphddioe af®; ol=a;nely=.
Merr]ja mz 523. Exanpl e - Preparation of

N desacet yl - N-trRﬂFUSroY CH,-CH- NHZ) (1.07 mmol) are dissolved together

acetyl - 3- O denet R3- SO tdy oc Ci C o) Z
(1, X=S; Rerr] %# R29|6I§ P@Océ[er&ﬂ dﬂﬁ’ﬁ&:@g?er I]?f“trlfluor& é'g%tiri fhe
preparation- of phéngl-geyeciabi ven 10hanl of i OPTee oFhPXpiRke Lndsér

repeated, using as reagent 15 I sopropyl brom de instead of cyclo entil
broni de. AfRer nitroggnrptmesphexeof The selutievacis rddedddet &w sf1ie

| d | b
oy ao7. 9 CABARN) BF) | RinpdagafaBheR YRR naRlR R Ny A, hg b umpil
acetyl t hi ocol Ch'&ﬁéﬁﬁearﬁﬁﬁgow t%ﬂ. %ﬁg%%gt&‘s ThB[ §¥ddctMon mixture is

Rlerr]=[err]-Dglucosyl; Y=CH err] [err]).
cooled to -30°C and filtered to remove the precipitated
urea. The chloromethylene solution is concentrated and
10 purified by filtration on silica gel élu;ing with a
.methylene chloride/methanol - 98:2 'mix.ture. Upon
crystallization from methylene chloride/ethyl ether, 350
mg of product are obtained, M"'a m/z 602.
Example V - Preparation of N-{(N-trifluorcacetyl-L-ala-
15 ° nyl)-desacetylthiocolchicine, compound VZ (1; X=S; Ry=
R2=Me; Y=CH2-CH-NH-CO-CH(NHCOCF3 )CH3 ).

400 mg of N-desacetyl-thiocolchicine (1,07 mmol)
are treated with one equivalent of N-trifuorocacetyl-L-
alanine and one eq_uivalent of N,N-dicyclohexylcarbo-

20 diimide in 10 ml of methylene chloride and under
nitrogen atniqsphere until disappearance of the reagents.
The reaction mixture is .cooled' to -30°C and filtered to
remove the precipitated urea. The chloromethylene
solution is concentrated and purified by filtration on
25 'silicé gel eluting with a methylene chloride/methanol
98:2 mixture. Upon crystallization from methylene

" chloride/ethyl ether, 94 mg of product are obtained, Mta

‘m/z 540. _ .
Example VI - Preparation of N-(N-trifluoroacetylme-
30 th_ionyl )—desacetylthiocoichic ine, compound VIZ (1; X=S;

R,=Ry=Me; Y=CH2—CH—NHC0-CH(NHCOCF3 )CHZ-CHZ—SMe_) .



J10 g of N-desacetyl-thiocolchicoside (1, X=S; R =Me;
E[C:[(r)]n:[err] D gl ucofse Y—Clﬁ[err] CHNH err]) are dissolved in

ne an or two hours at 10[err]Cwith three F(EPO
of trifl uo%é@gft?lic anhydride. The m xtuEe |15 evaporzgt egc?'?rgflgd::ssltss
and the residue is crystallized fromisopropanol and subsequently
fromethanol. 8.5 g of product are obtained, Mra mz 617.
Exanple IV - Preparation of N-(N-trifluoroacetyl- [err] 30 : ?‘
phenyl gl ycyl ) - desacet yl t hi ocol ch| cine, conpdund IVZ (1;

E[C%r rE]ng 8;&23% Y_%errp]roce W EHNE BT el )i J‘)repeated V\Q@ﬁ%&%?

N-desacetyl - thi ogol ?f hBEohlet FiRetRiomie. B ff{éxidna&f crystalliza-
Y=CH err]-CH NH[ er rf % ? are dissol vedyt oget her ’ 1\’/vlth 265 ng

(1,07 mvol) of Ledehli hbbnr oz-rmmugrttegaraphlc pq;‘lwafgll%lﬁé thelor?ﬁc‘b?r@n
nmet hyl ene chl ori de under nitroge here. . The S
221 my (1.07 re81ﬁﬁeb)f5PmN4ﬂﬂUﬂ%%d? hEx@DE§F6689F5985° rhé §ﬂ€4ﬁ9

disappeara e of _th n | r S cooled t
-30[err]C a d fl?% 558@%&%%&@? é%%:atec?ga{na{%(}ey 600 urea. The °

chl oronethyl ene gphmpien Vel concerépat &tiend oflo N-(qamhefnydctlmcsfl)maaﬁtgn
on silica gel eluting with a ‘met hyl ene chl ori de/ et hanol '
mi xt ur e. Upontylthiocolgbiginezat FOMPPHBMA n¥ERFH efhd’ chfBPF defeT hyf2™ & °

et her, 350 | Yggﬂz_cﬁr_ﬁgggt_cﬁkazcl%ay.ned Merrla mz 602.
400 mg of the product obtained in e_xample IV are
10 dissolved in 5 ml of 50% acetone in the presence of 120
mg of potassium carboria,te ari_d heated at 60°C with
stirring for 5 hours. The reaction mixture is cooled,
saturated with NaCl and extracted with chloroform. The
.organic phase is dried over anhydrous sodium sulfate,
15 - then concentrated to dryness and ‘the residue is
. chromatographed on silica gel with a methylene
" chloride/methanol 98:2 mixture. 160 mg of product are
obtained, ‘M*a m/z 506. |
Bxample VIII - Preparatlon of N-desacetyl-N-trifluo-
20. _roacetyl-3-o—demethy1.-3-O-x1men1ny1th10colch1c:Lne, -~ com-
pound VIIIZ (1; X=S; Rq=Me; R,=CO(CH,),C=C-CH=CH-
(CH,)5CHy; Y=CH,-CH-NH-CO-CF3).
500 mg of Nfdesacetyl-jN-trifluoroacety1—3-o—deme-
thylthiocolchicine (1; X=8; Rq=Me; Ry=H; Y=CH,-CH-
25 _.-'NﬁCOCF3) are dissolved in 2.5 ml of pyridine and added
at 0°C w:l.th 500 mg of ximeninic acid chloride. The
reaction mixture is left to stand overnlght at room
temperature, then is poured onto ice. The resulting
precipitate is separated ‘and crystallized f{from da

30  acetone/hexane, Mta m/z 715.
Example IX - Preparation of 5,6-dihydro-6(S)-[(B8-D-glu-



Exanple V - Preparation of N-(N-trifluoroacetyl-L-ala- 15
nyl ) -desacetyl t hi ocol chicine, conpound VZ (1;° X=S; Rerr]=

Rlerr]=Me; Y= r] - CH NH- CO- CH( NHOOCF[ err]) CH err]) . EPodD:

of !\I—desacewylcg\?{lﬁs col chi ci ne (1,(07 mml[) o ar]e)t"'reat ed &cgﬁnpgﬁigﬁkzﬂ
equi val ent of N-trifuoroacetyl-L- al ani ne and one equi val ent of

NN- di cycl ohexyl car bo- 20 diimde in 10 m of nethylene chloride
and under _ nitrogen atnosphere until di sappearance of the reagents:
The reaction mxture is cooled to -30[err]C and filtered to r enove
the precipitated urea. The chl oronet hyl ene - solution is |

ﬁg{]ﬁ;lnteggt gﬂl gp?dmziim*mii’)meag?bh-bm 2§'tri§ﬁeltih(%yg'(§'("!ﬁ%7%5h3\??ﬁ.a
Ano Yo 1 ! .
(rom. mothyl ene SH-CYd Cohertakabuaght Banep- Bohhsy ORFoufay T’ (E7, R

Merr]a Mg 540.ye. v=ciX@gblg-nl beR3ar.ation of
N-(N-trifl uoroace%y'l - %’0 Y Clﬁ(“é‘ggy?) t-!dg%ggetgyia)t'hi ocol chi ci ne, conpound
%Zgg /11 1>1<;§; R =R egr bIViN-dea et v] t Kb bbLChEEINECE0rRS) treatrd Siihh
. L , PCT/ EP95/ 0382
&I?t " 3 Tr@%%edniéréﬁeexaﬁﬁ)l e9ivei s 4 epfat Rf rgagt'i ydro-6(s)-
rifl uoroacety t hi oni ne, fragtkLopal lal_Za: : i
chr omat ogr aphi c p{}ﬁ ﬁ%’é’(‘l‘%‘hh@')f%eﬁréag? #8%E$%&§]-§-?%Stlh ulesh#Orf)?n%%épngnof '

m’geggglety' thi ocqiht £1 #PnaSit RElen58-onef, praductdang obtai nethe M @rrqeess
described in J. Med. Chem., 36, 544, 1993. The resulting
| product' is treated for 12 hours under reflux in
10 acetonitrile with 26 g of a-bromotetraacetylglucose in
. the presence of 85 ¢ of mercuric cyanide. Salts are
- filtered off and the solution is evaporated to dryness,
taken up with 70% acetone and treated for two hours with
_ 15% sodium carbonate. The mixture is neutralized,
15 extracted with .ethyl acét’ate and chromatographed on
silica gel eluting with a methylene chloride-ethanol 9:1
mixture. 2.1 g of product are obtained, M*a m/z 536.
' Example X - Preparation of 5,6-dihydro-6-(S)-(hydroxy-
methyl)-l,z,3-trimethoxy—9-(methylthio)-8H~cyclohepta-
- 20 - {alnaphthalen-8-one succinyl ester, compound XZ (1; X=S;
Rq=Ry=Me; Y=CH-CH,-OCOCH,CH,CO,H) .
10 g of N-desacetylthiocolchicine are treated as in
example IX. The resulting naphthalen-8-one is dissolved
_ in pyridine and treatéd under reflux for 24 hours with a
25  guccinic anhydride excess. The .reaction mixture is
' cooled, poured into abundant water and extracted with
methylene chlofide. The organic phase is conéentrated to
small volume and purified on silica gel eluting with a
methylene chloride-water-methanol 70:30:5 mixture. After
30 crystallization from methanol, 7 g of product are

. obtained, M*ta m/z 474.



| ) desace-

rr]= Rlerr]=Me;

f the product obt PCTEPYS/03823
0% acetone in the presence .of

JExanmple VI1 - Preparation
tyl t hi ocol chi ci ne, conpoun
Y=CH2- CH NH sdrigs Ph) .
exanmple IV are 10 di ss
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120 ng of potassium carbonate and heated at 60[ er+J}C-w-th

stirring for 5 hours. The reaction mxture is cool ed, saturat ed mﬁth
NaCl and extracted with chloroform The organic phé@esh@ﬂmB@@
anhydrous sodium sul fate, 15 then concentZated to dr

residue is c gnatographed on silica gel mﬁth

chl ori de/ net hanol =Z=m xture. 160 ng of product are o} talne
Merr]la m z 506. Exanmple VIII - Preparation of

N desacetyl -N-trifluo- 20.

com .20 roacetyl - 3- Compounidgl oF- Goxrimuld iyl t hi ocol chi ci ne, com

pound WVIIIZ (1; X=S; R err] =Me; R err] CC(CH[err])[err]C—C-CH:CH-
(CHerr])[err]CH err]; Y=CHerr]r @+ C [ 500 ng of
N desacet yl - trifluoroacetyI-B-éLd‘ 'ocolch|C|ne (1, X=S;

Rl err] =Me; err]=H Y=CH err]-CH err]) are dissolved in
2.5 m of pyridine and added - C wi th} 500 ng of xineninic
acid chloride. The react RQD“m ' @ stand overnight at
room tenperature, then is“pouredjonto icH.
precipitate is separated and crystalocuzed {f
acet one/ hexane, Mta mz 715. . Exanplé | X
5,6-di hydro-6(S)-[([err]-Dglu-
10 XMe
) 1
wherein: -.

X can be én oxygen or sulfur atom;

| R4 and Ry, which can .be the same or different, are
. straight or branched.alkyl groups or cycloalkyl groups,
15 contaiﬁing 1 to 6 carbon atoms; or saturated or
unsaturated acyi groups, containing 16 to 22 carbon
atoms, or a B-D-glucose residue as such or a S-D-glucose
residue wherein the hydroxyls in positions 4 and 6 are
protected as chetals with aliphatic or aromatic or
20 ‘heteroaromatic aldehydes; Y is a -CH,-CH-NH-R3 group,
' ﬁhe methylené.group'of which being bound to the carbon
in position 5 and the methine group, having the same
absolute configuration as colchiciﬁe, is bound to the
~tropolone ring, or a -CH-CH,0R, group, the methine group
25 .. of which being-bound;tb the carbon in position 5 and to

| ~‘the tropolone ring and having absolute configuration S;
Rq is an acyl group céntaining 2 to 6 carbon atoms
" .bearing one to three halogen atoms, preferably fluorine
.-or chlorine, or an acyl group from a natural amino acid,

30 wherein the amino group can be free or protected as

trifluorocacetamide or benzamide;

* C L ] H *



WD 96/11184 PCT/ EP95/ 03823

éﬁ_ I hcopyranosylhoxy)neth 3-trimethoxy-9-(nmethylthio)-__
cycl ohepta th l und | XZ (1; X=S;

Rl err] =R eﬁ’ ﬁlmmidl “liH | ucose). ( | %amyosszs
N—desacetylthlocolch|0|ne Gre treated with 5 sodium nitrite to give
4 g of 5,6-dihydro-6(S)- _ F
(hydroxymet hyl )-1, 2, 3-tri met hoxy- 9- net hyl t hi o- 8H cycl o- T
hept a[ a] napht hal en- 8- one, according to yhe process descri bed
in J. Med. Chem, 36, 544, 1993. The resulting product is treated
for 12 hours undey iseflux doyl lPesidaecbdnid rdieanbbRy26cgacfid containing

a- bronot et r aecet | ucose in the presence of 85 g_of nercuric
cyanide. Salts 4argo 6 carpiom APSHif OInEBRh&So! u%'?ﬁhd}‘g REp8r A2HUFaL

dryness, t ke e@c%thwk% .86t %@1% aggu%‘r ea élfpor éyio paur gLt hyy

15@6 sodi um car ture neu raI extracted
with ethyl ac%xaétﬁec@é'd Qbroﬂhqgh%ﬁlwiet@zﬂnlde oﬁl | benzaaide Uticly a
with a nmethyl ene chloride-ethanol 9:1 m xture. 2.1 g of product are
obt ai ned, M err]alydesi®6. residue B%uwpietxng rfepBraiveases D-galactose,
5, 6- dlhydro 6-(9)

met hyl ) -1, 2, 3- trQréﬂ$é&? é r (hetRIPPABEY - 8H- cycl ohepta- 20

[a] napht hal en- 8-pne suGrbOYhasSt #EcofATRGUNE XL ¢lain=St, - w.here.in X is

sulfur.

3. Compounds according to claim 1, wherein X . is

10 oxygen.

4. Compounds aceordiné to claim 2 or claim 3, wherein
R4 and Ry, which are the saﬁe or @ifferent, are straight
or branched alkyl-groups or cycloalkyl groups containing
1 to 6 carbon atoms.

15 5. Compounds accor&ing to any one of the above claims,
wherein Y is a group of formula -CH,-CH-NH-R; as defined
in claim 1. | '

6. A process for the preparation of the compounds of
claims 1-5, which cchprises subjecting colchicine, 2-0-

20 demethylcolchicine, 3—0-demethylcolchicine, colchicoside

to one or more of the following reactions:

a) reaction with methylmercaptan in alkali soiution;

b) alkylation, . acylation or glycosylation of the

" phenol groups;
25 c) N-desacetylation by acid catalysis and subsequent

acylation of the primary amino function with a 33-
COOH acid or a derivative thereof, wherein R3 is as
defined in claim 1;

d) N-desacetylation followed by treatment with sodium

30 nitrite and acetic acid to give compounds 1 wherein

Y is Y-CH-CHZ-OH and subsequent reaction with



i.R[err—R[err] =Me; Y=CH-CH er] - OCOCH[err]CJ:I[err]CCIerr]I-l) 10 g of

N- desacet yl t hi ocol chi c ' sin exanple I X The _
resul ti ng napht hal en- 8”ﬂ"ﬁ|“llgﬂm m in pyridine angd,if,gg, ﬁ

under ref| WOP@I1IB4 hours au tth succi nic .anhydride excess.

reaction mxture 1is cool ed, poured into abundant water and
extracted with nmet hyl ene chl ori de. The organi c phase is concent rat}'ed
to smal|l volune and purified on silica gel eluting with a
met hyl ene chl ori de-wat er - met hanol 70:30:5 mixjure. After 30
crystallization from nethanol, 7 g of product are obt ai ned,
Merrla mz 474. derlvatlm o 1diG#rboxylic acids of amino acids or
PCT/ EP95/ 11184 ‘v . . . -
CLAI VB - with cEReGHiYe of FFALIYeS _°f[er1‘$’[gl“°°se' D
wherein: . e ARy Jef- bEkgr atom

Rlerr] and R err], Wit (%a%é)n ettl he ~ sane orﬂg?lﬁi#erent, are

strai ght or branghed phatmaperiticcaty ompusitioms oupsntaining 48 active
containing 1 to 6 carbon atons; or saturated _or ) .
5 ingredient a compound of claims 1-5 in admixture with a

suitable carrier, particularly natural br synthetic
phospholipids.

8. The use of the compounds -of claims 1-5 for the
preparation of medicaments having antiproliferative,

10 antitumoral and antiinflammatory activities.



unsatu‘?at edvmsd/mgf to 22 carbon . PCT/EP95/03823
atons, or a [err]- D wm H @ﬂ such or a -b-gl ucose, A an
LS

resicdue wherein the hytroxy ions: 4 and 6.are “: ;3.5 3%,
protected as chetals with aliphatic or aromatic or .,.'1,.,-720 NI

het eroaromatic al dehydes; Y is a -CHerr]-C-NHRerr] group;

-the net hyl ene group of which being bound to thfe car bon I n
position 5 and t hex, #i ne group, having the same ;i absol ute
“configuration as colchicine, is bound to the ' t r opol one
ring, or a-CI-I—CI—l[err]GQ[err] group, the nmethine group - 25 of
whi ch bei ng boungjdt e carb osition,5 and to " the
tropol one ring ard hav ?f&p%'ﬁ%‘gT u?g 3hPYo8ration S Rlerr]

beari ng one
or chlorine, or
0 wherein the amno
iquoroacetanide or

is an acyl group containing 2 to 6 car
to three hal ogen atons, preferaBt
an acyl gro@p from a natural am no 4
group can be free or protected as
benzam de[err]insert page 12A

12A with the proviso t hdt1hen are nmethyl, Xis
oxygen or sulfur atom R err] is not ] -COH err]d, -
COCH[err] Br, -COCHerr]l; ~30 € mathyl', Xis

oxygen atom R3 is not - 5 COxlJerr], - COCHF[ erer],

- COCH[ er r ] CHC CH[err] -

10 .
. 1
. wherein: - =
) X can be an oxygen.or sulfur atom;
Ry and R,, which can be the same or different, are
straight or branched alkyl groups or cycloalkyl groups,
15 containing 1 "to 6 carbon atoms; or saturated or

unsaturated acyl groups,' contalnlng 16 .to 22 carbon

atoms, or a B- D-glucose reSLdue as such or a 8- D-glucose

residue wherein the hydroxyls in p051tlons 4 and 6 are

protected as chetals with aliphatic or aromatic or

20 heteroaromatic aldehydes; Y is a QCHZ-CH-NH—R3' group,

the methylene group_of'hhich being bound to the carbon

in position 5 and the methine group, -having the same

'absoiute configuration as colchicine, is bound to the

‘tropolone ring, or a -CH-CH26R4 group, the methine group

25 of which being bound to the carbon in position 5 and to
the tropolone ring and having absolute configuration S;

Ry is -an acyl group containing 2 ﬁo 6 carbon atoms

bearing one to three halogen atoms, preferably fluorine

or chlorine, or an acyl group from a natural amino acid,

30 wherein the .amino group can be free or protected as

trifluoroacetamide or benzamide)(‘inse"t page 12A
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; 'COCH [ err] CH eg i’ﬂ_@ merr] WO 96/ 11184 '

5 ‘PCT/ EP95/ 0382 ﬂ 13 R[err] Js an
‘acyl’ resi due M”"I acid containing . 4to 6 :caf bon“atoms

or an acyl resi due of a ndtufal amino aci d, wherei.n the ant nQ+group

can be free or protected as trifluorpzggetam de or benzam de, or a 5

gl ycosi de residue consisting of D glucose, D gal actose, - L-fucose or

L- r hammose. w:.th tlmnpamndso dtaty dwhegn m mhdi RB ]a,re vﬂlethvh, X is

sul fur. npounds _ according _to rein i,s 10

oxygen. &”‘YG&Ppo‘Elﬁd§“&cfc’:‘6ro??@}“t oR3| a’r§n §°6r c¢°£‘fﬂ% \AEQFEZEI -
Rl err] and R[erc'.rdc,H &'f _IJ_'u,e sane or different, are straight or
branched al kyl "groups or cyclddl kyl groups contai ni ng 1 to 6 carbon
atons. 15  SyhenCRIPAHTIRACEHNE dhdihy D, aRYyisnexghenhatamovascliai mot -
wherein Y is a group of formula -CH2-CH NH R3 as defi ned in claiml.
6. A profess f0Ckzhe prep&PSEHCIR of t heCeEHBgunds of COCHCHELGHgE 1-5,~
whi ch conpri se t] | chicine, 2-0- 20 denet hyl col chi ci ne, -
3- 0- denet hyl col%gﬁi'&cﬁg? ofe (Tii'ﬁi'co& de to one or nore of the foll ow ng
reactions: reaction w th nethyl mercaptan in alkali solution;

b) al kylation, acyl ation or glycosylation of the phenol

groups; 25 - c) N- desacetyl ation by acid catal ysis and subsequent
acylation of the primary amno function with a R3-

~*1"NDED SHEET



der if 52} EniémstionalPhtent CRsdficativn§ ¢,
L-r hamegfe 323/41, 323/60, CORRASBAEUL i C
sy

QO@-l aci & or
in claiml1;

nitrite and a
Y-CH CH2-COH a
PCT/ EP95/ 0382
of di cNIERYA

{ A

a der‘i?vat\'.i ve thereof,
d)
c acid to give
i?ﬁ%]nbsequent LR

P&%HE

wher ei
N-desacetyl ation followed by treatment
ounds 1 wherein
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(54) Title: COLCHICINE DERIVATIVES AND THE THERAPEUTICAL USE THEREOF

(57) Abstract

The present invention relates to novel colchicine derivatives
of formula (1), where Y is a -CH,-CH-NH-R3 group or a -CH-
CH20R3 group and the other variables are as defined in claim 1,
having antiproliferative, antitumoral and anti-inflammatory activities.
The novel compounds have a cytotoxicity on human tumoral cell lines
comparable with colchicine, but, in comparison with the latter, they
are less toxic and more selective, particularly on cells resistant to the
usual medicaments. Some compounds have a marked activity on TNF
and interleukine 2, and therefore are very potent anti-inflammatory
agents. They can be included in pharmaceutical formulations useful
for the parenteral, oral and topical administrations.
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