1 Di oxoant hracene sul phonate derivatives The present invention relates to
certain di oxoant hracene sul phonate 5 derivatives, to a process for the
preparation tygh@Yhssand to the use of the conpound as actegiRagent ,
particularly in the therapy of conditions that are influenced by
pro-inflammtory cytokines of the IL-1 famly, particularly inflammatory
and auto-immune di seases, for instance arthritic diseases. 10Rhein,

4, 5-di hydr oxy-9, 10- di oxo- 2- ant hracene carboxylic acid, and its diacetyl ated
derivative diacerein, areDioroamthrarena suiplmvatotenvativesceuti cal

applications. Particularly rhein and diacerein are known for use in the
treatnent of arthritic diseases, in particular osteoarthritis and
rheumatoid arthritis, for instance as described in US 4,244,968, GB 1 578
452, EP 544 880 B1, EP 636 15 60 nd US. 6,610 7 0, and riasis and
associ at ed cdmfi tABTRO JWeplL | PSRN 40KeRH 'Efce’ﬁne‘%ﬁp%ﬁ‘& i acerein

have al so sheerrigases ed gretesshor ttmsegtermrﬁtloﬁfthu@bf Al ROt 0B thef Or
i nstance inflammatory di seases, auto-inmune di seases, vascul ar d| seases,

pai n relief, QMeRERY gs ﬁe@ﬁwggmgnt parieHary it H"l?l W@@py@ffovgno%t Sh8CTNF-a are
consi dered t%f@eﬁ&e@%yﬁ?ﬁ&ﬂiﬂbﬁimdt&&ecyt8k|ﬁ€!§3 dredeatiian fé?‘ﬁllyt hgartiéfidrgmat ory

process and cartilage’'degradation. IL-1 and TNF-a are also considered to be
i npl i cated i inftarenaieryiaadiasie-Bminadiseaseal or BsiForR aghits WirIsedXi ns and ot her
infectious stinmuli. An extensive review of pro-inflamatory and
anti-inflammatory cytokines is given by C.A Dnarello, NMD 25 et

L. L. Mol dawer Reteim,i r.Séygroxpds 1 Fdpxe Pianiheacens " GATBIC arpeis orapdanitp

Ani tinflammat H%%Eeﬂ@%wbrﬁ %’&%‘iﬂ% theiid Eﬁ’ rid h thenZQPﬁmarf%Q@u’} chpc. The

cyt oki nes IL ave |cate he mechanl sm of ~a nunmber
of i nfl ammat mpvlnaatudnsamanhaulaﬂynbe[omndlchaoormn auacltnoam fostseoda thentréatment

rheurat of d. g Il g B8l Ih! & AU ELS PR KA Bun PRAE bt S620°,

osteopor05|s | seases |ncI fve'colitis and
Crohn' s di seazmnceaasemion’m{dmm 4,2440g8 6B’ 1&5@%!&9@4@0331 U838 ogi cal

dysfunctions o di sease .and Par ki nson ase, nyel oma,
tvel or a1 Buk0h: 11 “Gushe Ol 28 o BERUR REoAr el b SOR it

di sease, art lyeesiderin Ers1 2@81Bb87:B1 &hanamr@adferamdwavta%l@cbeenmexemdml ite
rhein are knqown to inhibit the SIS nd act|V|t ro-infl ammat ory

oo ¢ oy eskeRimenher VTR BURITATG. faf ngnee, el SkoRsesl v 1 L 1p.
Rhein and di aggj- Fﬁﬁrﬁde@eé%@@Wa%B@W‘d@éhs'e@"ba{M telieK RIzbeat AEpRbsis L-6, |L-8 and

ot her cytokines such as tissue necrosis factor (TNF a).

20  The cytokines IL-1 {(a, B) and TNF-a are considered to play an essential role in
the mediation of the inflammatory process and cartilage degradation. IL-1 and
TNF-a are also considered to be implicated in the mediation of biclogical
responses to endotoxins and other infectious stimuli. An extensive review of
pro-inflammatory and anti-inflammatory cytokines is given by C.A.Dinarello, MD

25 et L.L.Moldawer,PhD in the primer for clinicians “Proinflarmmatory and Anit-
inflammatory Cytokines in Rheumatoid Arthritis”, 2000, Amgen Inc. The
cytokines IL-1 and TNF-a have been implicated in the mechanism of a number
of inflammatory and auto-immune conditions such as osteoarthritis, rheumatoid
arthritis, psoriatic arthritis, psoriasis, Paget's disease, osteoporosis,

30 inflammatory bowl diseases including ulcerative colitis and Crohn's disease,



to Inhibition of inflammatory cytokines IL-1 and TNF-a by rhein and
di acerein is described, for instance, in W 02/058681, WO 01/051044, J.

Mart el - Pel | et y@hoflesdds- Journal of Rheumatol ogy, 1998, 28f/fhheos/62377762, E.
Douni et al. Arthritis Res Thor, 2004, 6: R65-R72. 15 Chondrocytes from

patients suffering fromthese conditiong express high | evels of TNF-a and
I L-1, conpared to chondrocytes fromhealthy individuals, and this specific
mechani sm of action of rhein as an IL-1 inhibitor is believed to explain,

at |east in pHidpmeirigaisefegeneie AERsiofatesidi TPuERiRRieh SYEUBPIPESUCHES: 1 eat ment

of certain arfhidihbes arRBLLd iaﬁ&‘SIQariEiﬁéqH’é,“%Fs@é‘é‘e?,myVéltﬁHéIHﬁ]?éIQidai@kaénﬁib,_S,

osteoarthritis and 20psoriatic arthritis. The netabolite Al oe-enodin
present in dikeperapiastess, dirbrby eephigsien cBRBiknheast HiBpase| AT B8IPESef fect in
col on and Ki Ql%%é;el | s. Genotoxicity of Al oe-enodin, tested by Conet assay,
is reported, tor iI'nstance, by S.O Miller et al., Mitation 25Research, 371,
(1996), 166-173. Further, rhein and di acerein have the drawback of being

poorl y S0t Ll Sialdle AHIAM HAN HbldBieFReh ki rp{o%nﬁibmﬂeo%gﬁ{es;ssand

phar maceut i ca Sage forns, erapeutic a
bi oavai | abl e,adtliifyf of@ubd-inflaifivetey catabolicubitékings aithe Btarleskin-ialiid 1 picadlgrein is a

particul ar problemw r ect ta fornmulations for rent.eral .
adm ni strati o%mclﬁi%lc‘féf'giﬁn%%g'ﬂoath@a%eé?'m\j‘@\’ﬁ@tegggh)\fv%Q‘?ﬁng}r‘b{t, é’%’rr%ssl'(c}r?om to
have a tendengyiLlg) IprAugcoth@xajtokieeeisliegtas tissupahesasis faster (TRRgHL erm
treatnment. It is believed that this |axative_effect %ﬂaﬁ be attributed, at
| east in Par tinhibigon gé inflapynaiens oyiosingsilk1tndoTNF e Mgt 208 SACPEIMIS There is
an ongoi ng neRdcAiiR Pk Vhslandd!id DD 2AIERBEN AN T 01/05 114l DERRBIIdeiRtier

et al. Journal of Rheumatology, 1998, 25(4), 753-762, E. Douni et al. Arthritis

Res Ther, 2004, 6: R65-R72.

15 Chondrocytes from patients suffering from these conditions express high levels
of TNF-o and IL-1, compared to chondrocytes from healthy individuals, and this
specific mechanism of action of rhein as an IL-1 inhibitor is believed to expiain,
at least in part, the effectiveness of rhein and diacerein in the treatment of
certain arthritic conditions, for instance, rheumatoid arthritis, osteoarthritis and

20  psoriatic arthritis.

The metabolite Aloe-emodin present in diacerein has, however, been shown to

have clastogenic effect in colon and kidney cells. Genotoxicity of Aloe-emodin,

tested by Comet assay, is reported, for instance, by S.O. Muiler et al., Mutation
25  Research, 371, (1996), 165-173.

Further, rhein and diacerein have the drawback of being poorly soluble in
aqueous solution, making the preparation of pharmaceutical dosage forms,
from which the therapeutic agent is bioavailable, difficult. The poor solubility of



io therapy of conditions that are influenced or nediated by
pro-inflammatory cytokines of the IL-1 famly, particularly inflammatory
and aut o-i Sz@b/ﬁ%?ﬁes including arthritic di seases. peyghooabd further
be advantageous to provide alternative conpounds having l1l5activity for the
inhibition of pro-inflanmmatory cytokineg of the IL-1 famly, and which
allow to address certain drawbacks of rhein and/or diacerein. It wuld be
further advantageous to provide conpound having inproved activity for the
i nhi bi tion offh@ifandnipeereiit isr§ Reyicylar ueblgm wie regrept o fRrmylatiops ‘f‘Her e are

now provi ded ¢s4dd cal conmpounds of the formula (1): 4
wherein R1, l@?é’r%ragér}gﬁ ggcﬁd# ndependently H or a Cl-4 alkyl group or a C2.4

acyl 5group; R4 and R5 are each independently H or a group of fornula

- SO3R6, V\herte[h% e'?% nd it racﬁvecﬁ?eflﬁh{%y hefl], A& KRbwA tg%ef} aacfélndgﬁcgﬂtg with

t he proviso eas one IS a group for mul SO3R6. i0
Accordi ng st o moclm;etiaﬂnhaeﬁmtbo‘d}vat@nts ofer ldm tpms*eattﬂanh\}blﬁthebﬁ!veﬂﬁbate is

proyi ded a C?i?g PYae %ﬁ%qt%ayor;enéﬂr%u(ed) aW%S£teh rbaﬁlto tﬁg’veﬁspo%p%lﬁém@re H and

R5 is -SO3H
of rhein and diacerein.

There is an ongoing need to provide further compounds for the treatment or
10 therapy of conditions that are influenced or mediated by pro-inflammatory
cytokines of the IL-1 family, particularly inflammatory and auto-immune

diseases, including arthritic diseases.

It would further be advantageous to provide alternative compounds having
15 activity for the inhibition of pro-inflammatory cytokines of the IL-1 family, and

which allow to address certain drawbacks of rhein and/or diacerein.

It would be further advantageous to provide compound having improved activity
for the inhibition of pro-inflammatory cytokines of the IL-1 family.

20
There are now provided novel pharmaceutical compounds of the formula (1):



15 5 It has unexpectedly been found by the inventors that conpounds of
the formula (1) are capable of inhibiting production of pro-inflammtory
cytoki nes of B&bhest,f @M I'y. Conpounds of formula (1) peefsideiyd; and/ or
R5 is -SO3H have al so been shown to exhi bit advantageous solubility
properties. According to one aspect of ihe present invention there is
provi ded a process for the preparation of a conpound of forrmula (1), which
conprises treating the correspondi ng conpound of formula (ID: R Werein
Rl, R2 and R3 are each independenﬂry H, with sul phuric acid. Accordi ng
to one aspect of the ﬁnvention there is now provided a pharnaceuti cal
conposition conprisinyg a cofifpound ¥f formula (1) in 15conbination with
icept abj e excipients. According to further

aspects, the present ates to a conpound of forrmula (I) for use
as a nedi canment : Xy application, to a conpound of
formula (1) for the treaj tions that are nediated or 20

i nfluenced by cyt aki : am |y, particularly for the treatnent
of inflammatory or “aut-d-i e dhsgdSesrqko=the use of a conpound of

formula (1) for the reparaion of a nedijcanent for the treatnent of
conditions that are nediateg or influenced by cytokines of the IL-1 famly,
particul arly inflammuaiory

Ra (1)

wherein Ry, Rz, R; are each independently H or a G4 alkyl group or a C..4 acyl
5 group;

R4 and Rs are each independently H or a group of formula -SO;Rs, wherein Rs

is H or a C14 alkyl group or a Co.4 acyl group;

with the proviso that at least one of Ry and Rs is a group of formula —SO3Rs.

10 According to a particular embodiment of the present invention there is provided
a compound of the formula (1) wherein Ry, Rz, Rs and R are H, and Rs is
-SOzH (formula (I11)).

OH 0 OH

15 o CH (1



6 or auto-immune di seases, and to a nethod for the treatnent of a condition
nmedi ated or influenced by cytokines of the IL-1 famly, which conprises
adm ni sterin ject a therapeutically effective gapHilispisA compound
of formula (?‘5”59%’@’8&%%% obj ects and advantages of the pr esentosﬁarf\zention
w Il be apparent fromthe clainms and thg follow ng detail ed description,
exanpl es and acconpanying drawings. to Figures 1 (a), 1 (b) and 1 (c) show
the 1H NWR spectra of a conpound according to the present invention; Figure
2 shows the NEhaméaleyseciedy beerefosasby Snipermersdeaisonprgndsoofithe fgsmalsent
i nvention; 15,F | | N SRR At e09s IHag 8f f ect s of
a conpound a39§F%?é%bfeobﬁﬂﬁb%bgggar#allonr\r/@ triéon%on étﬁrg @%&Wg?t{on of IL-1 13
cyt oki ne pr odamty. Qlerpeuhdsweiforhsm ) wogreasia 2nedordBHS P4 Havesaisp bgephi cal
representati | : - : | npiki tion of IL-113 cytokine
producti on i%ﬂﬁﬁlﬁ%&#\‘%@ﬂgkgﬁg@@%ﬁ@ﬁgﬂ@g%d E’ﬁ!?gaccordi ng to the present
I nvention.s The present invention provides a conpound of the formula (1): 25
! According to one aspect of the present invention there is provided a process for

the preparation of a compound of formula (l), which comprises treating the

corresponding compound of formula (Il):

R Ra
I l
o O O
N N =0
8] G\\,
s

Wherein Ry, Rzand R; are each independently H, with sulphuric acid.

According to one aspect of the invention there is now provided a
pharmaceutical composition comprising a compound of formula (I) in

15 combination with suitable pharmaceutically acceptable excipients.

According to further aspects, the present invention relates to a compound of
formula (I) for use as a medicament for human or veterinary application, to a
compound of formula () for the treatment of conditions that are mediated or
20 influenced by cytokines of the IL-1 family, particularly for the treatment of
inflammatory or auto-immune diseases, to the use of a compound of formula (1)
for the preparation of a medicament for the treatment of conditions that are

mediated or influenced by cytokines of the [L-1 family, particularly inflammatory




(I') Werein Rl, R2, R3 are each independently H or a Cl-4 al kyl group or a
C2.4 acyl group; 5 R4 and R5 are each independently H or a group of

formul a - S03 in R5 is Hor a Cl4 al kyl group or Y}, group;
with the proﬁ%%%ﬁ% "at least one of R4 and R5 is a grggg%ﬁﬁ]s "04r r;ul a

- S03R6. According to one enbodi nent of ghe invention RL and R2 are

i ndependently to selected fromH, a Cl4 alkyl group or a C24 acyl group; R3
is H and R4 and R5 may be H or -SO3H, with the proviso that at |east one
of R4 and R5or autcSOBRINg disgagasefand riech areimdl faeribe tRatregnd dRa gewit@int her bot h

H or both ac . oup n e b b 8n IShic ! 5
Accor di ng to%ﬁ)élndéatgénbdgdﬁﬁ%%ftegf g)(h% tﬁ]r%gn?f 2?14_'&56} %zﬁ?& vgmrl%hsﬁ,éﬂwgﬁ%eséél and R5
ar e i ndependeandtinisteting to- £6GHectva therdfeatigally effectiviehreount of easmpowed of R4 and
R5 is -S03H. . ,IA\c&or ding to a preferred enbodi nent of the present

i nvention thé?@“ﬁas )pr ovi ded 20a conpound of the formula (111)

(6-sul fo-4, 5-di hydroxy-9, 10-di oxo- 2- ant hracene carboxylic acid) : 8 The

conpounds of e present invention be in .the for f a pha eutically
cecoptabl e s&ber fEds A aaeneara el THeBarul HSeaT A Re aPeBREL TBA i <al <
are cont enpl atedlaims and the following detailed description, examples and accompanying

drawings.

10 Figures 1{a), 1(b) and 1(c) show the 'H-NMR spectra of a compound according

fo the present invention;

Figure 2 shows the MS analysis of the same compound according to the
present invention;

15
Figure 3 is a graphical representation showing the effects of a compound
according to the present invention on the inhibition of IL-18 cytokine production

in human chondrocytes; and

20 Figure 4 is a graphical representation showing the dose-dependent inhibition of
1L-1B cytokine production in human chondrocytes by a compound according to

the present invention.

The present invention provides a compound of the formula (1)

25



Compounds of fornula (1) may be prepared by a process according to the
present invention, which conprises treating a conpound of fornmula (Il) 10
in which RI1, PR are H with concentrated sul phur ipergghédet@9r oduce

t he corresponding conpound of forrmula (1), in the formof the sul phonic
acid. In a 15 further step desired Cl.4yal kyl group or a C24 acyl group can
be selectively substituted using conventional techniques. For instance,
reaction with a C24 acyl halide, or correspondi ng acyl anhydride, to

i ntroduce the desired:C24 acyl oxy oup, reaction with a Cl4 al cohol to
formthe correspondi ng ester, or for instance reaction wi th di azonet hane
(CH2N2) to introduce €1 al kyl group or with a C24 alkyl halide to introduce
t he correspondi ng C24 al kyl {igr oup. { Dependi ng on the desired substitution,
known protectkrfg gr ouk ] : uced, where necessary, and cleaved

' atively, sulphuric acid can be

preferably carried ie between 60 and 120 C, preferably
around 100C. '

Wherein Ry, Rz, R; are each independently H or a C..4 alkyl group or a C,.4 acyl
group;

5 R4 and Rs are each independently H or a group of formula -SO3Rs, wherein Rg
is H or a Cq4 alkyl group or a C.4 acy! group;
with the proviso that at least one of R4 and Rs is a group of formuia —SO;Rs.

According to one embodiment of the invention Ry and R; are independently

10 selected from H, a Ci4 alkyl group or a Cz4 acyl group; Ra is H, and R, and Rs
may be H or -SO;H, with the proviso that at least one of R4 and Rs is -SOzH. In
a preferred embodiment, Ry and R; are either both H or both acetyl groups, Rs
and R, are both H, and Rs is -SOsH.

15 According to one embodiment of the invention Ry, Rz Rs are H, and Rs and Rs
are independently H or -SO;H, with the proviso that at least one of R; and Rs is
-S0O;H.

According to a preferred embodiment of the present invention there is provided
20 a compound of the formula (1) (6-sulfo-4,5-dihydroxy-9,10-dioxo-2-anthracene

carboxylic acid) :



10 The reaction tine wwth the acid nmay vary, dependent for instance on the
reaction tenperature, the acid used, the desired product (i.e. di- or
nonosul phoni cwaehdeswasti tution) etc. As a general indi eatifiosiSast i on
times of between 1 hour and 48 hours may be envi saged, for instance around
24 hours. 15 The progress of the reacti ®n nmay advantageously be nonitored,
for exanple by HPLC, and the reaction stopped at conpletion of the reaction
to the desired di-or nong; sul phonate substituted product. The product may
be isolated in th forn1n? its gorrespgondi ng salt, for instance 20 by

addi tion of the c 1 13 lide (e.g. NaCI) or the
correspondln ‘L xuch as NaOH, KOH or NH3). Salts
envi saged |nclude7 cept abl e salt, such as, for

25 The t hus obtained conmpound of
t.abl e nventional purification
or liquid-liquid

i nstance, sodi um %ot
formula (1) may be puk:
process, such as, for ins :
partitioning. Conpounds offi f or mul a (I') according to the present
invention exhibit activity in 3the inhibitign of pqgnlnflannatory
cytokines of the IL-1 famly. 10 In in-vitro studies’in human
chondrocytes, conpounds of formula (1) have unexpectedly been shown to

exhi bit inpr d i ). d rhein. 5
Advant ageousﬁ;/ﬁ,% Cb%gﬁlﬁl& s%(?ﬁfﬂ{ d?éﬁeernlt Wb@gﬁ gb%‘yov]ee?dna\%% 8'{nﬁe°ftrre abolite
al oe- enodi n, pheasaeuiically da@epiabiensalt theraofvlMl@MartyhemmurappoMB$lym| or t he
inhibitio of t ines of the IL-1 famly, conpounds of

t he prese%t aH&QﬁFWﬁﬁgggg%c%ﬁ%@ﬁ%ﬂ%&ed for the treatnment toof conditions
characterised by an abnormally high or increased level of IL-1. The
conditions that na be trea wi t h, conmpoun of the rese |nv ntlon

"ncl ude i nf 6 2AOHTHS D it o TERHEL bt e

ment i oned i ncplreséat rnh@rumsat whigh aomprisdsi tﬁeanﬁgbe;@arpbbm bi f‘érmtﬂé’{lﬁopor osi S
psoriatic

10

(1)

in which R4, R; and R; are H, with concentrated sulphuric acid to produce the
corresponding compound of formula (1), in the form of the sulphonic acid. In a
15 further step desired Cq4 alkyl group or a Ca4 acyl group can be selectively
substituted using conventional techniques. For instance, reaction with a C,.
acyl halide, or corresponding acyl anhydride, to introduce the desired Ci4

acyloxy group, reaction with a C.4 alcohol to form the corresponding ester, or



15 arthritis, psoriaris, artherosclerosis, Paget's disease, chronic heart
di sease, inflammtory bow diseases including ulcerative colitis and
Crohn's di seaggqosndepetriosis, Wegener's granul omat 0si ser/fi84ke981 Ca
dysfunctions such as Al zheiner's di sease and Par ki nson's di sease, nyel ong,
nyel oid | eukaem a, bone netastasis, diafpetic nephrosis, pneunonary
enphysema, asthma. 20 Accordingly, one aspect of the present invention
relates to a nethod of treatjng conditions characterised by increased

| evel s of | Lfar inganeaagstiauwitih dkeanethone feliisN=aiinkodygsi ¢ ha%ﬂ@ﬁw%%rs

adm ni st eri ngith0aacs URINGF thaffle b RELHYG: O WatreQhorRifgPMQUAIR/186@a5di Ng to
the present invention or a pharmaceutically acceptable 25 salt thereof. The
condi ti ons aml®ePgRéingrebithe jgepiregmiabstitytien. s PEHERNE 0gTONAY BV MSeases .
parti cul ar 1Y idiREan Nk RSk Garhard G24RE Usiigl dAGorBhaBRsaLy. di seases of
the joints in particular osteoarthritis or eunat0| art ritis. Psoriatic
arthritissand psoriasis may al so be particularly mentioned. 11 It is

l'i kely that : K i i of clinical

i ity in o AREnERTP AR B, bR e bl AT B 8,0 s

descri bed above, due also to their |nproved physi cal properties conpared

wi th rhein. Accordl n .as t e OVI ded a
phar maceut i caI cgﬁﬁtboé-'i ﬁ”th su@o&%?lagcllaﬁgs geefé'ggl oun((glH oﬁpfaog {el%a{)e??t?

conbi nati on \hetWween80t sxral ’QoplﬂapmablylawjddyEmC(Cept abl e exci pi ents.

Phar maceuti cal conpositions according to the present invention may be for
hunan or Veteri nary use. to The pharnaceutical conpositions according to
the present iTheeRbbh Mg Walehd dcey mdyat'ér?ndsplértd@bi ¢orf PEtandEion gler ati on by
any route, includi ngmpf or exanpl e, i ntranmuscul ar gtravenous,

i
subcut aneous [e3EER 4FMPEEHEafE ??"ad‘:,séat Q}%EE@"G 4 R Hﬂa@&l i 91t QPP cul ar,

subl i ngual aRrgiphBAit aRed 'sh@ét@lmonﬁ@?@ ni & %aéérié’rlal |ﬂ%5]EQt"dﬁJPe”ﬁch@fﬁl&|rﬁe@J ofor al
adm ni stration may include, for instance, | ets, hard or soft gelatin

capsul es, | oPehpes, 1 W@@d@d\oum may §a§ﬁ@ﬁ§9%§°r '%ﬁt@v@ragm@%%%r s or
granul es for ﬁh@fp:?gﬁ%s%?rg!%@%cﬁ%emw aevarﬁﬁgao%ngra@ mn'frﬁtbF@H ricRBHpletly

parentera adm n in any suitable 20 phar maceutlcal form

such as in tHrHDHCbraﬁﬂ(ﬁe aaagtm$tp@padﬁté@nwﬂﬂt@naxﬁtr@o"@gctmftpéfﬂ%ae%@mm on or
suspensi on, nst Ibﬂo?:al&é@%tt?@df}) ?&Udtltl on or suspension in any other

non-t oxi c paren erally acce uent or solvent, or in a freeze-dried
formfor reconstitution at the time of use. 25 The corrp03|t|ons of the

priesent | nveryl. QofRY obS @l S8aE B1AY KRR LOLOIAIODR, [81dgRed!

adm ni strati on,
enul si on don &g eﬂqm|emo$trmrccnnelspomrg meral hé]qua(@tgndmab)f of tnermatrasgdndireccor di ng
to the pr esentetél”é’ll?aq;[zfnanag%%(su eCtI\?acbIIl %KOH or NH3). Salts envisaged include

any pharmaceutically acceptable salt, such as, for instance, sodium, potassium

or ammonium.

25  The thus obtained compound of formula (I) may be purified using any suitable
conventional purification process, such as, for instance, preparative HPLC or

liquid-liquid partitioning.

Compounds of formula (I) according to the present invention exhibit activity in

30 the inhibition of pro-inflammatory cytokines of the 1.-1 family.



30 show better solubility in water than rhein or diacerein due to the
presence of the sul phonate group. For instance, conpounds of fornula (I)
accordi ng to ¢heedadsaRr €sent invention wherein Rl, R2, hstkdnd R4 and
R3 are independently or both SO3H, have been shown to exhibit particularly
good solubility in aqueous solution. Fggp exanple, the conpound of fornula
(I'11) has a solubility in water of 1.2 ng/m while rhein and diacerein are
practically insoluble in water. 5 The good solubility properties of the
conpounds of It HEvigpestB@ies iR impab shandremdes: HOmRoRpet i sorgipdl) have

advant ageousluxe%%aiystse%rn%@kow D R%EBk ﬁﬁ&bvé@mh%ﬁioneof%e@nkimi Ehirgz,n or

i nfusion, particularly as intraarticular, 1ntranmuscular, 1ntravenous or
subcut aneous compareditorhayr. i nf usi on. 10 The pharmaceutical conpositions may
be prepared according to nethods known in the art, using suitable known
pharmaceutically excipients and/or additives. isAny suitable conventional
phar maceutsi c &ldvgntageeslyalsb@pextispofeintrsular(d mondlemptoaded] tieometabatitel e

di l uents, binders urf act ant | ubri cants, suspendi ng agents, emrulsifiers,
R Syt R s

buffers anti & or oily carriers, disintegrating agents,
preserving agents, flavouring agents, sweetening agents, colouring agents,

in accordance with_the select royte of 20adm nistration. Suitaple dosage
g moe w T My b R e et TP B RRes Pl 1N as t e
t herapeuti c aanly, edimpOindstdiens presenttifiveditioh e eortethpiated fanthevirddimestspect to

the patient to be treated. Typical dail osage anounts may vary in
P 10 of conditions characteriggd by an abnor%aﬂy higﬂ or qﬁlwcreased levet of IL-1¥

The conditions that may be treated with compounds of the present invention
include inflammatory and auto-immune diseases. Conditions that may be
mentioned include rheumatoid arthritis, osteoarthritis, osteoporosis, psoriatic

15  arthritis, psoriaris, artherosclerosis, Paget's disease, chronic heart disease,
inflammatory bowl diseases including ulcerative colitis and Crohn’s disease,
endometriosis, Wegener's granulomatosis, neurological dysfunctions such as
Alzheimer's disease and Parkinson’s disease, myeloma, myeloid leukaemia,
bone metastasis, diabetic nephrosis, pneumonary emphysema, asthma.

20
Accordingly, one aspect of the present invention relates to a method of treating
conditions characterised by increased levels of IL-1, as compared to healthy
individuals, which comprises administering to a subject an effective amount of a
compound according to the present invention or a pharmaceutically acceptable

25 salt thereof. The conditions are preferably inflammatory diseases or auto-
immune diseases. Particularly the conditions to be treated include inflammatory
diseases of the joints in particular osteoarthritis or rheumatoid arthritis.

Psoriatic arthritis and psoriasis may also be particularly mentioned.



25 the order of from about 0.05 ng to about 150 ng per kg of patient
bodywei ght per day. In general terns a daily dosage of from about 10ng to

500ng per daywo%ﬁ%'as?ﬁ bet ween about 10ng and about ZSOPETﬂg%@Mgﬁyﬂnay be
envi saged. The anbunt of active ingredient in a unit dosa romw | |

depend on the above factors and al so oR4the chosen route of adm ni stration,
and will generally be in 30 the region of 1 ng to 500 ng of active

i ngredi ent per unit dosage form 13 The invention is further illustrated
by the foll oliiadkelpthat the cormmyuesniphe presexinvmign svilERe aptlgice! wHdHiEr at i on of

6-sul fo-4, 5- qmgge acegé? &an%%@ %ua;}g %ut@%ﬂ%ng%%%éé’é es@bkd 4BR6s N (19)

pr oduced by the ylation o I acereln Ing a purity nore than
99% was di ssbkwasb tb theirompenved phesica propedisscoawiated widoheln) . The to sol ution
was heated at 100 C and stirred for 24 hours. Progress of the reaction was
followed in real tinme using HPLC to conpletion of the reaction. The
reaction mi xtAucerdmstotdnmaaidcbmémet ovedoh thew pauodded atghapbageatieal wit h

stirrin The resul.tant solutigon was then e t 4C. The
unr eact gd rhé;Pngﬁi?r? r@"}%?'@plﬁ'ﬁ WAEPRE oﬁé&mﬁfi’abaﬁcfennwﬁpﬂé% E@ conpound
6-sul f o- 4, 5- slibatsié bnmhmcﬁu&aﬂ@adtelxabléewplbmacEhermm:ebﬂneybompamtxcdwswas
preC|p|tated as its.s | [t b t he gqélon of 11Q of sodi um

chlori de. Th&CFYEHP{? HE’?B Ngay 8% Y& Oﬁ&etﬁﬂ?g%ﬁée'hour, t hen

centrifuged to separate out the solid product and dried under vacuum 2.32
g of product was obtained. 20Elim nation of salts: The gr oduct obt ai ned

above wasl®add®8§ RNGrMRgeskcy £omPASIONG 3470FHIng 19dne Present BYeHEN MFAE. The
suspensi on V\/%Sfohh@fan&fe@&nfdbféiﬂﬁ%dﬁﬂﬂstﬁb%arﬂyeﬂuyt Ruld, MBI fbhexsmer nat ant

with the residual salts. This operation was rep eated seven times until a
const ant con@u@tPU@W&JSWFOWHGV%@GS{%W@H*P”e%ﬁﬁ@dtoﬁﬁcﬁh trangoytaneRuict i vity

meter (Radi onmg, éﬂmrgﬁ.@mar 8l nﬁ‘éﬂ&ﬁorfé%nécﬁr’nﬁw%%% was then dried

under vacuumto oBt ain produ a purity of 95.6% as
determ ned by HPLC.

15 Formulations for oral administration may include, for instance, tablets, hard or
soft gelatin capsules, lozenges, aqueous or oily suspensions, dispersible

powders or granules for reconstitution, syrups or emulsions.

Formulations for parenteral administration may be in any suitable
20 pharmaceutical form, such as in the form of a sterile injectable aqueous
buffered solution or suspension, as a sterile injectable solution or suspension
in any other non-toxic parenterally acceptable diluent or solvent, or in a freeze-

dried form for reconstitution at the time of use.

25 The compositions of the present invention may be also be provided in
formulations for topical administration, for instance in the form of a cream, gel,

ointment or emulsion in an aqueous or oily carrier.

Compounds of formula (I} according to the present invention are expected to
30 show better solubility in water than rhein or diacerein due to the presence of

the sulphonate group. For instance, compounds of formula () according to the



Exanpl e 2 30Characterization 14 1H NMR analysis: 1H NVR spectrum of the
product obtained in exanple 1 was carried out in dinmethyl sul phoxide (DMSO

usi ng a Bruk oneter at 400 MHz. The spectra obbajhpgshsosbawn in
figures 1(a) eﬁgzﬁﬁﬁfshom concordance with the 5product sﬁﬁofzﬂ4 -d

I hydr oxy-9, 10-d i oxo-2-ant hracene carboyylic add. The 11-1-NWR spectra

i ndi cates the presence of only four aromatic protons, two in the neta
position and two in ortho positions. Showing that the sul phonic acid
subst i t ut i on Aiesenbwenticadvheieint. Reritp aiRirttaNhRednd Bs PIE RAePEHFEYIEOMy dr oxyl

o substit ueiom 3691cHRRTEN AbARhGCRABRLaaRN! b8y SEBMA R g pacU! at cd

chem cal disp acenments on t basis of 1 ncrenen e substitution of
t he sul phoni coidiva. fpreypmple. the dompokad @fhﬂ@uwdﬂi)ﬂm@ﬁ som@iéml\y@tesef 15 Mass

Spect r oscopy W@@/n‘ﬁ%ﬁ@%&ﬂ a%“a &E%ﬂyﬁ%ﬁéctﬁéwgcﬁu&em \;th gn Agi | ent 1100

LC- M5 Spectrorne ofi sation a I'C pressure in negative
el etro-sprsay node. The spectrum obt ai ned, shown in figure 2, shows a peak

o 30, an SRS BRNGRLAY HObEIS REROB s o e ST LIy o
(rrry. the compounds to be advantageously administered by parenteral routes, e.g.
by injection or infusion, particularly as infraarticular, intramuscular, intravenous
or subcuianeous injection or infusion.
10
The pharmaceutical compositions may be prepared according to methods
known in the art, using suitable known pharmaceutically excipients and/or

additives.

15 Any suitable conventional pharmaceutically acceptable excipients are
contemplated, for example diluents, binders, surfactants, |lubricants,
suspending agents, emulsifiers, buffers anticaking agents, aqueous or oily
carriers, disintegrating agents, preserving agents, flavouring agents,
sweetening agents, colouring agents, in accordance with the selected route of

20  administration.

Suitable dosage regimes will vary dependent, amongst other things, on factors
such as the therapeutic application, the severity of the condition and with
respect to the patient to be treated. Typical daily dosage amounts may vary in
25  the order of from about 0.05 mg to about 150 mg per kg of patient bodyweight
per day. In general terms a daily dosage of from about 10mg to 500mg per day,
such as between about 10mg and about 250mg per day may be envisaged.
The amount of active ingredient in a unit dosage from will depend on the above
factors and also on the chosen route of administration, and will generally be in

30 the region of 1 mg to 500 mg of active ingredient per unit dosage form.



20 Exanple 3 Preparation of 6-sulfo-4,5-dihydroxy-9, 10-di oxo- 2-ant hracene
carboxylic acid sodiumsalt 25Rhein (1g) produced by the deacetyl ati on of

pure di acerei ' a purity nore than 99% was diss e s
concentrat ed Qﬂf@%"lﬂ&g acid (100 nl). The sol ution was Qa/{tﬁgo 2“14771700 C and

stirred for 24 hours. Progress of the rgaction was followed in real tine
using HPLC to conpletion of the reaction. The reaction m xture was then
allowed to cool and poured into 21 water with stirring. 30 The resultant
sol uti on was Theenvestion sdudhasrillustiateditytite &lowing-naadinmitigeR@Mes: hei n sal ti ng
material was elimnated by centrifuge. The pH of the surnatant 15 was
adjusted to 7.0 with NaOH 1M The product 6-sulfo-4, 5-di hydroxy-9, 10-

di oxo- 2- ant hiex@dRLESar boxylic acid, in the formof its sodiumsalt, was
then isolated and purified fromthe solution by preparative HPLC using a
reversed phase C18 silica colum and nethanol /water/H3PO4 el uent. 1g of
product was %Hxampitd and characterised as

b N s ST B Sl O Ao S PGS SRIREENS Bt b gl U sa! !

Rhein (1g) produced by the deacetylation of pure diacerein, having a purity
more than 99%, was dissolved in concentrated sulphuric acid (100 ml). The
10 solution was heated at 100° C and stirred for 24 hours. Progress of the reaction
was followed in real time using HPLC to completion of the reaction. The
reaction mixture was then allowed to cool and poured into 21 water with stirring.
The resultant solution was then stored over the night at 4°C. The unreacted
rhein salting material was eliminated by centrifuge. The compound 6-sulfo-4,5-
15 dihydroxy-9,10-dioxo-2-anthracene carboxylic acid was precipitated as its
sodium salt by the addition of 110 g of sodium chloride. The resulting
suspension was cooled at 4°C for one hour, then centrifuged to separate out

the solid product and dried under vacuum. 2.32 g of product was obtained.

20  Elimination of saits:
The product obtained above was added to water (115 ml) with mixing at 4°C for
30 minutes. The suspension was then centrifuged and decanted to eliminate
the supernatant with the residual salts. This operation was repeated seven
times untii a constant conductivity (around 330 pS/cm), measured with a

25 conductivity meter (Radiometer CDM 208). The residue after centrifuging was
then dried under vacuum to obtain 480 mg of product, with a purity of 95.6% as
determined by HPLC.

Example 2

30  Characterization



Exanple 4 In vitro studies on IL-1(3 inhibition in human chondrocytes 10
The activity of the conpound of exanple 1, and of rhein in inhibiting the

| i popol ysacchar.i S) stinulated production of IL-11 by human
nor mal and os 88@3’?‘%{‘t|c (OA) chondrocytes was studi eds |isﬁzl\/@ll:§)g??7éll s and

nmet hods: Human cartilage was obtained duyring orthopaedic surgery for total
hip prosthesis due to traumatic fracture in normal subjects or OA patients.
Patients W|th OA were selected on the basis of the following criteria (1)
bi -1 ateral OAH-NIIR atiabygisoses of noderate OA (grade |-111,

el | gren- Laurengtl: o SHRDR beRcodRs hahask, B Rehnp8UN a8 %erried SYSRENSI ON Of

| sol ated chon RS pre romcarti age speci nens obtai ned from
four OA pati emmemmdsmm.deo(mmopump@etBruke@ememnmewéraé 488t\ilaetheand

mai nt ai ned under, aseptic ¢ ndlt smal |
fragnents andf ﬁté‘hﬂﬁ{%’glf’dwsﬁ Wﬁas sPr |(E Sﬁg gccgﬁéa%dg%ﬁq e

car bonat e/ pi qrodwnatselidufs- @hydrOXy gr,SOhimon athizic@e CaTb@qd;lepaldat ed fromthe
cartilage matrix, chondrocytes were centrifuged at 1500 RPM for five

m nutes. The separated chondrocytes, suspended in culture medi um ( DVEM

suppl enent ed “M*Ietm ﬂlﬂl% %}ra“ﬁf@twmd présenich@f ewlpefmwrrmomatldi{adolton\sl mw ity was
30 eval uat ed b¥ an bl ue excl usi on.

Vitro.s t f
chondr ocyt es r'Ef’nmﬁ dasition [and 4¢P ‘(‘Pé@fs %’?Ov‘f'ﬁ%ﬂ}?ﬁh}? hl(?ﬁ'%oq‘%q L-1 13
was carried oybhs@stidrohh®Weeurred in the ring which previously had only a hydroxyl

10 substituent. The chemical displacements ({shifts), compared to caculated
chemical displacements on the basis of increments, show the substitution of the

sulphonic acid group to be in the ortho position.

MS analysis:

15 Mass spectroscopy carried out on the product of example 1 with an Agilent
1100 LC-MS Spectrometer, with ionisation at atmospheric pressure in negative
eletro-spray mode. The spectrum obtained, shown in figure 2, shows a peak at
364, and thus concords with the product 6-sulfo-4,5-dihydroxy-9,10-dioxo-2-
anthracene carboxylic acid, formula ().

20
Example 3
Preparation of 6-sulfo-4,5-dihydroxy-9,10-dioxo-2-anthracene carboxylic acid

sodium salt

25 Rhein (1g) produced by the deacetylation of pure diacerein, having a purity
more than 99%, was dissolved in concentrated sulphuric acid (100 ml). The
solution was heated at 100° C and stirred for 24 hours. Progress of the reaction
was followed in real time using HPLC to completion of the reaction. The
reaction mixture was then allowed to cool and poured into 2| water with stirring.

50  The resultant solution was then stored over the night at 4°C. The unreacted

rhein salting material was eliminated by centrifuge. The pH of the surnatant



Aliquots of 1 x 106 cells/m in culture nmediumwere seeded in 15 m Fal con
tubes and nai nt ai ned under agitation on a gyratory shaker (100 RPM. 5

Chondr ocyt es W bRokdlbured for 48 hours in the presencep®f sMgedsdd po/ M)
with 20 ng/m rhein, or increasing concentrations (1, 5, 10, 20 and 30

pg/ M) of the test conpound (conpound af Exanple 1). For the sanples with
rhein the solution was subjected to five mnutes sonication in order to

mnimze solubility tog{eobl ens related to the hydrophobi ¢ nature of rhein.
Thi's probl em¥REsadiigieth e € hwith draQihd Mol et P"é’ﬁgc"o@'S*t'lﬁb“@é%rWd&%%de due to

its good sol Wkjxbiztanthraberel BabRiCdi®Nn e GHANEF A8 KoBRINYVBSI assAWRA I N the
culture nediumin the various sanple cultures by an ELISA kit. is Figure 3

shows t he re&glated gp¢ aurited pmHhe ipelution Ry RrerarebiepdtHe UsiNIB aMsIsed1 on
| L-113 producti I PSSt
BhpfGHS sESBL TR AlraRER AR SRIGRRNY Oirbatet vBS. |

eval uated by ELISA. Figure 4 shows the dose-dependent
product i od ofsotadedheind celmaetedsedeas Hysulived baliydimsolthdioxegrapBuaeenef Exanpl e

1). The resulé&%%ﬁ&?r&h gghw ML ﬁg%glir? E&ﬁ@g@pund of the 20 present

invention to éex Ignificantly Increase inhibition activity
conpared with rhein. Figure 4 shows the conpound according to the invention
to provide si ernf Iiec4ant inhibition of IL-15 production, with maxi num

i nhi bition b&tMER 10 and 20 ng/ m . 17 Cains 1. A conpound of the fornula
(1): \erei in #iro skidjes| dR3ALalBanisibitibn imislepencentitocytdsor a Cl4 al kyl group or
a C24 acyl group; R4 and R5 are each independently Hor a group of formula
-S03R6, wierein Re is Hor a Cl.4 alkyl group or a C24 acyl group; with the

provi so that Tak dciest oPfige @bmBAuRNdf Bxampleat JbAd of dheinoinMuhitingOBBS, or a
pharmaceutically acceptable salt thereof. ,
lipopolysaccharide (LPS) stimulated production of IL-18 cytokine by human

normal and osteoarthritic (OA) chondrocytes was studied.

15 Materials and methods:
Human cartilage was obtained during orthopaedic surgery for total hip
prosthesis due to traumatic fracture in normal subjects or OA patients. Patients
with OA were selected on the basis of the following criteria (1) bi-lateral OA, (2)
diagnoses of moderate OA (grade I-lll, Kellgren-Laurence), supported by

20 radiology and pathology .

A suspension of isolated chondrocytes was prepared from cartilage specimens
obtained from four OA patient and nine normal subjects. Specimens were
obtained and maintained under aseptic conditions. The cartilage was cut into
25 small fragments and incubated with 1 mg/m! clostridial collagenase in
carbonate/bicarbonate buffer for 48 hours at 37°C. Once separated from the
cartilage matrix, chondrocytes were centrifuged at 1500 RPM for five minutes.
The separated chondrocytes, suspended in culture medium (DMEM
supplemented with 10% SCF) were used for the experiment. Cell viability was

30  evaluated by Trypan blue exclusion.



2. A conpound according to claim1, wherein Rl, R2 are independently H or a
Cl4 al kyl group or a C24 acyl group, R3 and IR4 are H and R5 is -S031-1.

3. A conpoun 99 to claim1 or 2 having the formippblokhdisrr 18
OOHOCH 140- S%gg@l%ﬁg. A conpound according to any one of 1?IIBaiO!i#g‘47177to 3 for

use as nedi canent. 5. A conpound accorgding to any one of clains 1 to 3 for

the treatnment of a condition that is nediated or influenced by

pro-inflammatory cytokines of the IL-1 famly. 10 6. A conpound according to

any one of cllmivito Btimplatiod of ehoadresytas aviakarierialopndaiexin g@%@h@?ﬂ thgf an

I nf | anmat ory ET)I‘I ’I{' LA A conpound according to any one

of claims 1 gédj.@ﬁ%rfoﬁl e rﬁgggﬂﬁﬁé bg{hsafoﬁowf.‘ ™ X Y
Aliquots of 1 x 10° cells/ml in culture medium were seeded in 15 ml Faicon

tubes and maintained under agitation on a gyratory shaker (100 RPM).

Chondrocytes were cultured for 48 hours in the presence of MPS (10 pg/ml)
with 20 mg/ml rhein, or increasing concentrations (1, 5, 10, 20 and 30 ug/ml) of
the test compound (compound of Example 1). For the samples with rhein the
solution was subjected to five minutes sonication in order to minimize solubility
10 problems related to the hydrophobic nature of rhein. This problem was not

present for the solutions of the test compound due to its good solubility.

IL-1p production by chondrocytes was assayed in the culture medium in the
various sample cultures by an ELISA kit.

s  Figure 3 shows the results obtained with rhein and the compound of Example 1
on IL-1p production in LPS-stimulated normal and OA chondrocytes, as
evaluated by ELISA. Figure 4 shows the dose-dependent inhibition of IL-1 B
production of normal chondrocytes by the test compound (compound of
Example 1). The results illustrated in figure 3 show the compound of the

20 present invention to exhibit significantly increased IL-1f inhibition activity
compared with rhein. Figure 4 shows the compound according to the invention
to provide significant inhibition of IL-1B production, with maximum inhibition

between 10 and 20 mg/ml.



condition selected fromrheumatoid arthritis, osteoarthritis, osteoporosis,
is psoriatic arthritis, psoriaris, artherosclerosis, Paget's disease,
chronic heart disease, inflammatory bow diseases including ulcerative
colitis and Crohn's di sease, endonetriosis, \Wgener's granul omatosi s,
neur ol ogi cal dysfunctions such as Al zheiner's di sease and Parki nson's

di sease, nyeloma, nyeloid | eukaem a, bone netastasis, diabetic nephrosis,
pneunonary enphysema, 20 asthrma. 8. A1gonpound according to claim7 where
the condition is selected fromosteoarthritis, rheumatoid arthritis,
psoriatic arthritis and psoriasis. 19Claim§. A pharnaceutical conposition
conprising a conpound according to any one of clains 1 to 3, or a
pharmaceutically acceptable salt thereof, as an active ingredient. 5 10. A
phar maceut i cal conposi ti onaccordi ngto cl ai m conposition is for parenteral

admi ni stratiqn. 9 &SRt HSormula (1):

3

Wherein Ry, Rz, R; are each independently H or a C. alkyl group or a Cy4 acyl
10 group;
R: and R; are each independently H or a group of formula -SO;Rs, wherein R
is H or a C.4 alkyl group or a C,. acy! group;
with the proviso that at least one of R, and R; is a group of formula -S03Rs,
or a pharmaceutically acceptable salt thereof.
15
2. A compound according to claim 1, wherein Ry, R; are independently H or
a C+4 alkyl group or @ Cz4 acyl group, R; and R4 are H, and Rs is -SO;H.

3. A compound according to claim-1 or 2 having the formula (111):



11. A pharmaceuti cal conpositionaccordingto clai mconposition is for oral
adm nistration. 9, wherein the 10 12. A

phar maceut i cal conpositi onaccording to claimconposition is for topical
adm nistration. 9, wherein the -

18

CH Q OH

HO

O/ ==

¢

o
O
Xz

4. A compound according to any one of claims 1 to 3 for use as

medicament.

5
5. A compound according to any one of claims 1 to 3 for the treatment of a
condition that is mediated or influenced by pro-inflammatory cytokines of the IL-
1 family.

10 6. A compound according to any one of claims 1to 3 for use as

medicament for the treatment of an inflammatory or auto-immune condition.

7. A compound according to any one of claims 1 to 3 for the treatment of a

condition selected from rheumatoid arthritis, osteoarthritis, osteoporosis,
15 psoriatic arthritis, psoriaris, artherosclerosis, Paget's disease, chronic heart

disease, inflammatory bowl diseases including ulcerative colitis and Crohn's

disease, endometriosis, Wegener's granulomatosis, neurological dysfunctions

such as Alzheimer's disease and Parkinson's disease, myeloma, myeloid

leukaemia, bone metastasis, diabetic nephrosis, pneumonary emphysema,
20 asthma.

8. A compound according to claim 7 where the condition is selected from
osteoarthritis, rheumatoid arthritis, psoriatic arthritis and psoriasis.



13. Use of a conpound according to any one of clainms 1 to 3 for the 15

manuf acture of a medi canent for the treatment of conditions that are

medi ated or influenced by pro-inflanmatory cytokines of the IL-1 famly.

14. Method for the preparation of a conmpound of formula (1): 0O 20\R3

Wherein RI, Ra R3 are each independently Hor a Cl.4 alkyl group or a C24

acyl group; 20 R4 and R5 are each indgpendently H or a group of fornula

- SO3RG, mherein R6 is Hor a Cl.4 al kyl group or a C24 acyl group; with the

provi so that Ig gt one of R4 and R5 is roup of fornmula -803R6 or a
a‘r‘ny &

phar maceuti c @ES?%P%C%QP‘PD‘P?{%?‘EEH'“D@' MRPYNY AGCOEHINGEP 2k

conpound of bae wotiaintd 1 Jo R rEhHArRAceuRallyRkcaptabliE.salithdte608S 8RLEAIE

sul phuric aC'ndgred|ent

5 10. A pharmaceutical composition according to claim 9, wherein the
composition is for parenteral administration.

11. A pharmaceutical composition according to claim 9, wherein the
composition is for oral administration.

10
12. A pharmaceutical composition according to claim 9, wherein the
composition is for topical administration.

13.  Use of a compound according to any one of claims 1 to 3 for the
15 manufacture of a medicament for the freatment of conditions that are mediated

or influenced by pro-inflammatory cytokines of the IL-1 family.

14.  Method for the preparation of a compound of formula (1):

R Ra
| |
0 O
Rs
==Y
&, e] 0\
20 R

Wherein Rs, Rz, R; are each independently H or a Cs., alkyl group or a C,. acyt

group;



20

Rs and Rs are each independently H or a group of formula -SO3Rs, wherein Ry
is H or a Cs4 alkyl group or a C.4 acyl group;

with the proviso that at least one of Ry and Rs is a group of formula ~SQO3Re

or a pharmaceutically acceptable salt thereof,

comprising treating the compound of formula (ll)

Ry Ry

| I
0 o

wherein R4, Rz, R; are H, with concentrated sulphuric acid.




