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2 4FEB?2 MERGROUND OF THE | NVENTI ON Resear ch | eadi ng POTARY/19691
conpl etion of the invention was supported in part by Grant Nos. 3203S22-12,
RO1 HL42817 and RO1 DK49108 awar ded bylthe National Institutes of H?ﬁIFEhB 2003
(NIH). The 5 United States Government has certain rights in and to the
claimed invention. Related Applications This application contains subject
matter related to that disc mesk ding U S. Patent
Application Serial 10 No. Ogﬁ%ggo% 'gEfg%‘?‘ed NaerC'WﬁFﬂg‘E'Sl 996. Field of the

I nvention The present invention relates to novel thiazoline acids and
derivatives thereof useful as chelators of trivalent netals in therapeutic
applications. 15 Discussion of the Prior Art Wiite nmany organi sns are
auxotrophic for Fe (II11), MEKG&%OUNDWTMEOINMENTHQI\N t he hydroxi de (KSP
= 1 x 10-38) [Acc Chem Res., Vo|. 12, Raynond et al)_"Coaqrdination
Chenistry and M crobi BeSeatsh tgagisgpsr the %@@ée‘l'BB quG)h% 119Y9NtionoWRsd

ophi st 1 car SwPPBAccBr Ratt o CRAREIGE JRRSCENPLTROBHIE L arel i 2e

| ow nol ecul py\Wht 4914 0B SRAFSId fﬁydﬁ‘i@NH?c"@ﬁal lW@h'tﬁté%UBﬁ'i-bé%tlﬁ? éNﬁJQ@' he

utilize proteins to transport iron, ns~ws~e~

PCT/ U§99/ 19l9|med254aﬂésEGBvaﬁ|®r$ﬁetntaha§ecertam aghtst on eand cm, tkeoclairhedritin
[Tr ends in Biochem Sci., VoI .11, Bergeron, "iron: A Controlling Nutrient
in Prolifervendiorr.ocesses, " pages 133-136 (1986)]. iron netabolismin
primates is characterized by a highly 5 efficient recycling process wth no
speci fic mechanismfor elim nati ng this transiti on metal [Cin. Physiol.

Bi ochem VREIatéd AppEtatfdngl . "1ron Metabolism™” pages 5-10 (1 986); Ann.
Rev. Nutr| , erg, "Bioavailability of Dietary Iron in Mn,
pages 123- 147 (1 981 Thifapplicdtion cokkalins\albje80MmatFemetattd &b that dis-

" P t I t ab
er spec 'Vg‘%seg 250 Mptal %}'l%mco;?engmg U.S. Patent Application Serial

10 No. 08/624,289 filed March 29, 1996.

Field of the Invention

The present invention relates to novel thiazoline acids and
derivatives thereof useful as chelators of trivalent metals in therapeutic

applications.

15 Discussion of the Prior Art

While many organisms are auxotrophic for Fe (lll), because
of the insolubility of the hydroxide (K, = 1 x 107*%) [Acc. Chem. Res., Vol.

12, Raymond et al, "Coordination Chemistry and Microbial iron Trans-
port,” pages 183-190 (1979)] formed under physiological conditions,
20 nature has developed rather sophisticated iron storage and transport
systems. Micro-organisms utilize low molecular weight ligands, sidero-

phores, while eukaryotes tend to utilize proteins to transport iron, e.g.,
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10 1520- 157G, jbhG4es, and Medicine (Baltinore), Vol. 49, Finchyely @6,
"Ferrokinetics 1n Man," pages 17-53 (1970)] Because |t cannot be
effectively cleared) the introduction of "excess iron” into this clo j

nmet abolic | oop | eads to chronic overl oad2and ul ti mat el y to peroxi dat?g EB 2008
ti ssue damage [ The Ml ecul ar Basis of Bl ood D seases, Seligman et al) 1 5
"Mol ecul ar Mechani sns of |Icon Metabolism" page 219 (1987); Biochem ,/.,

Vol . 279, Otr‘i‘?ﬁ'?@ffﬂln‘%Sné“s)ore-'_lf‘@nFe@dq3 Sdrriti@NTHehd el BlddherANYci, Vol, 11,
Haenosi deri n- Medi at ed Lipid Peroxi dation in Liposones," pages 135 139

(Sﬁggrszjm ggd&pgé@ndtllﬁém% qur%gﬁgg% P&Eﬂ%géﬁégwﬁ%g%3656%53%1'] Pag§>Ther e

are a nunben 3¢ 1@ NpY8EY, Whi ch can account for "iron overload," e.g.,

hi gh-iron diet, acute iron ingestion or nmal absorption of the metal . in each
of these situations, fion menagmhsmnnbprnnemseds ke apdnd teln iz exnby| iavh@hlyCI in.
N. Am, Vol. SO) V\él ntraub et al) "The Treatnent of Henpbchromatosis

Phl ebot ony, effj&iges racysiiogpregess m%wp SPasHes Brechanis mdios edirainatiig wér | oad
syndr ones s condar o chronic transfusjion 49 PCThJS99/ 19691 2
4 F E B 200 at'ﬁé’i‘aéymeet é{bl Ly 510/, rélfﬁ"é?eghd ?ﬂglé égﬂﬁf‘a)e tif V\H{BH
phl ebotony is not an opti on Iron in Biochem stry and Medicine, Vol. |1,

Hof f brand, Mrtahefigsl.orPagefedodi® (A886hetari fevin¥ueiy, Vobage rﬂwﬂbﬂ_ﬁbndon

1980)] . The patient cannot be bled, as the origin of the excess iron is the
5 transf usebBinadathbiﬂyma‘llDise,tatyhmn irhMam | yagjeisel 231 4& (198 el Al Engl.
t herapy. However, to be therapeutically effective) a chelator nust be able

to rendve a;mpiIuvee! 306t FRRh Q¢ 25, tw}s%eéavag ;ﬁfunEﬁ/mgtaq%ngﬁY" E%@@ES-
Hemat ol . ol. 27, Brittenham "Pyri doxal Isonicoti noyl dra zon

(E:lfg%%.v: ATH 2&8&6%%%3 ‘ﬁfgﬁ{a}ﬁafﬂl 3 %eekﬁé’@es\?@%eﬁﬁ fB<hosdi Ehen
nf usi on of HtpkiTstlste i gy "Hahes a5 0a Lo eOf, arleARES T RahTBicha: or
produced byefeteRbRMfaTel tAsUMtE6BLY¥tIORS o memceé@t:%n’\/%to%.s Rriekel et
al, "Metabolic Properties of Actinomycetes. Ferrioxam ne B," pages

2129- 2138 (resaplpliciloogptleats thechnosi o ovlertefacc And adtin tep ughperioidatiges
efficacy and |l ong-termtal erabili térare wel | docunented, it suffers froma

nunber of sHEPURSIAMage dddechaeauii insiowlekiacd Eliesasasd Seliggmanl etboahkl

activity. 20 Al though a substantial nunber of synthetic iron chelators have
been 5t udi etMoleqidaeMechamismafiooeMeétdbalisan | ypage 2V8 (1198 Bp&kivcbem.e. g. ,
pyri doxyl isonicotinoyi hydrazone (PIH) [FEES Lett., Vol. 97, Ponka et al,
"Mobi i zati gp wbl.l 2@D,f WOokeidlic oyt €SThd dedlel fofc atdrpnirofFdtyitinloxahd

Haemosiderin-Mediated Lipid Peroxidation in Liposomes,” pages 135~
139 (1985); and /. Biol. Chem., Vol. 260, Thomas et al, “Ferritin and

Superoxide-Dependent Lipid Peroxidation,” pages 3275-3280 (1985)].
20 There are a number of scenarios which can account for “iron overload,”
e.g., high-iron diet, acute iron ingestion or malabsorption of the metal.
in each of these situations, the patient can be treated by phlebotomy
[Med. Clin. N. Am., Vol. 50, Weintraub et al, “The Treatment of

Hemochromatosis by Phlebotomy,” pages 1579-1590 (1966)]. However,

25 there are iron-overload syndromes secondary to chronic transfusion



| soni cot i noy] drazone as a New Iron Chel ati ng Agent," pages 317-321 25 (i
- 979)], hyerWE&/;H“??ones [/. Med. Chem, Vol. 36, Unlir et al)PCTIER0{1P45¢
Sequestering Agents for the Actinides. 21. Synthesis and Initial 2\?

00/ 12493 PCT/ US99/ 19691 4 2 4 F E B 20033Bi ol ogi cal Testing of Oct adéntfd 803
M xed Cat echol at e- hydr oxypyri di non ate Ligands,"” pages 504-509 (1 993); and
Lancet, Vol. 1 ( Kontoghiorghes et al) "1, 2-D nethyl-3-hydroxypyri d-4-one)
an Orally Acgy | st eHIERE )N QU & i5294- 1
295 (1987)] qﬁﬁﬁﬁ@??@%ﬁ&%ﬁﬂ%l e 2 Sherhf ﬁmnnegi'%fgﬁlgbgg?@( %BED)
anal ogues [ Aigt al. otiodcdtonS BioVmdmisih?2 .aAd adydieing! Vol HBEBIoffoRaidint i al
Oral Iron Chelator,” pages 361 -368 (1990)], none has yet proven to be
conpl etely sat, BRY Si e St i f hror, ayeg r {
relatively uﬂtrgﬁgmeﬁnS{dh%}gggezyémh.giHr%lgih?%e\slﬁaﬁg??bn pz??eihr on- cﬂéw;rqlﬁg'
agents has 1D980j]. dthexphtipat eahrededetied; a¢ ehobrigivedf the ekaesoircanid the
structural elucidation. In fact, until recentlé) beyond DFO, onl éptwo of

some 190 si deaoptuseskradibload cells; fhvs, theeanktalireative isshedtiapdbesapy.
terobactin,[Cen. Ph . Vol .9, Gut t al . "Feasibility,of
Ent o1 oonel | THRWSAT FonDebestreric b B dfiftec? gl tdinani et bl te

Mouse Model . -ﬁﬁgﬁs 1978 r /i } .
Phar macol . &xﬁbﬁﬁe&rﬂ\ﬁ/‘d i ZO%f,lbé%%%%?]ep'g?,aé%h@d (())t E?%Iq?fgw/kﬁ pet Qda[y/

Aci d- 1 nvest '7[%917% /96ridtsl PUben2 7 aBrizteriiarhl 0Py Ghekat isuhibbtigoy| pAgha-
342-348 (1979)]. While the former was only marginally effective at clearing
iron, the | : wrﬁq LeRePRH AftaED t el aof

t hese cycli ?é‘?%erﬁop ogggvéé\%%gxhi bi ?ﬂﬂufngﬁgergfé%ﬁghﬁ&%@f‘y,’y%%%pmizt her
posseded anyl16rdPo%@Ml.ivity. They were abandoned as there were any nunber
of synthetic chelators with equally unsatisfactqry properties fromwhich to
choose. U.S. Patent Apb\m"@a'lg;?‘oﬁogél"ﬂ%ﬂa .E%S}f%%@,sz §N JaVeaied po)the go6,

o eronce) AUSBRIERE ¢, oS therde STl ToaReliRe! i DoRT " 8>
001 12493 PCT{ {saRah36Us &cfz thflrsiorB A0@Rspcriribx atith el | watheses ddrelimdtle

useful for the treatnment of human and nonhuman animals in need of therapy
entailing theygroxaemtiorrai depasirt poodotedr by aSteaptovetyaks aidsosoriptainds
thereof in their tissues) as well as the elimnation of such netals and
conpounds fr gpyhi Alces]ivall 43y Bickes e apvanbeastint trogiepwit bf AdtihonAitedls ect
of the present invention to provide additional novel thiazoline acids and

derivatives gdfc3Qfmmu B,!'hpa@@s@qszgpzmsf(t%eﬂt, sVl IUERRS pPbt St Iofidpidie@n i n
patients and different | |J)oph| licities than the
r

Although the

documented, it suffers from a number of shortcomings associated with

ug's efficacy and long-term tolerability are weli~

low efficiency and marginal oral activity.
20 Although a substantial number of synthetic iron chelators
have been studied in recent years as potential orally active therapeutics,

e.g., pyridoxyl isonicotinoyl hydrazone (PIH) [FEBS Lett., Vol. 97, Ponka

et al, “Mobilization of tron from Reticulocytes: identification of Pyridoxal
Isonicotinoyl Hydrazone as a New Iron Chelating Agent,” pages 317-321
25 (1979)], hydroxypyridones [J. Med. Chem., Vol. 36, Uhlir et al, “Specific

Sequestering Agents for the Actinides. 21. Synthesis and Initial



derivativesw®boizlges prior art) provide the ability to control P&msg%gﬂ'aco I
Q kinetic properties and toxicities of the drugs. Another object of th

present invention is to provide novel pharmaceutical conpositions fbé Feﬁﬂdﬂ[ﬁ
nmet hods of treatnment of human and non-hdhan animals in need of therapy
entailing the prevention of deposition of trivalent netals and conpounds
thereof in tissues thereof) ~ 5 as well as the elimnation of such netals
and conpourBieldgical Testisgof@ictadeatate Mieee Gatbch SlAVRARYD @B i diNGENTI ON
The above and other objects are realized by the present invention, one
embodi nent ase Liga ol scaMgass¥34 cbRPdLAIS) oand Hanzets\be il Korreghiwghegul | R
S3RCOR2I11 50 WO 00/ 12493 6 wherein: Zis CHor Ny Ris H or acyl; :
PCT/ dJS99/ 136911224 D?n&tayQ-GG&waroxRﬁyn&Sc}aodeE@n I@MHWGACtthee Ghetator for
different and represent H, alk or throcar bi/ %/Zl al kﬁ haw&? up to 14
carbon at orthe FrrRUNEAL P I1gro V@Iﬂ@ﬁ PAge§ N294c (B98ry $as(o-
thereof with rmaceutic acce bl e acid ,or a ceuti tally
accept abl eh%ﬁﬁ?‘é‘ e@FhﬂQﬁsfjWéF" 84etenacigr ( Hﬁggynﬁpﬂé‘ﬁs @‘f’es to
phar maceu ti cal gpo& tions in unit dosage form conprising a

t her apeut i o8l M.yAtadefSaictVale Gnbubirady ehal abbB&D:onpokeieraial @Qral Iron

phar maceutical ly acceptable carrier therefor. An. additional enbodi nent of

t he i nvent i@inelaoor e pagesB36ilodt 811 999v]etmtoinegmsyétrpm\iemtcabpaidmbtm'eqm

condition in a human or non- h“”F t is associated with an excess
of a trivalsaitsfactamys alntergstinglye ém,ﬁrpﬁ 85 havpremaigesdrelativebt i ng

to the ani hl oIl PRI EALER. SHAERIuBH s Hor e fiFRE UG LhIHd o
10 not at all paralleled the rate of their isolation and structural elucidation,

in fact, until recently, beyond DFO, only two of some 100 siderophores

identified have been studied in animal models: enterobactin [Gen.
Pharmac., Vol. 9, Guterman et al, “Feasibility of Enterochelin as an lron-

Chelating Drug: Studies with Human Serum and a Mouse Mode] System,”

15 pages 123-127 (1978)] and rhodotorulic acid [/. Pharmacol. Exp. Ther.,

Vol. 209, Grady et al, “Rhodotorulic Acid-investigation of its Potential as
an lron-Chelating Drug,” pages 342-348 (1979)]. While the former was
only marginally effective at clearing iron, the latter compound was
reasonably active. Unfortunately, both of these cyclic siderophores
20 exhibited unacceptable toxicity, and neither possessed any oral activity.
They were abandoned as there were any number of synthetic chelators
with equally unsatisfactory properties from which to choose.
U.S. Patent Application Serial No. 08/624,289 filed March 29,
1996, the entire contents and disclosure of which are incorporated herein

25 by reference, discloses certain 2-pyridyl-A®-thiazoline-4-carboxylic



Fig. 1 depi action schene for preparing the com pound

i nventi on. %%E@‘%LED DESCRI PTI ON OF THE | NVENTI ON The preszﬁ?;qs%@@ﬁﬂ on

is predicated on the discovery that conpounds of the above fornula gF

val uabl e bi oactive chelators or WO 001 12493 PCT/ US99119691 2 4 F §B@le3

sequestrants for trivalent netals such as Fe, Al and Cr. They can be
adni ni st er exfid® ahdreativaityendhe ranfars etehivel th ettoetreemtim f hbmadepusnonen of |

e.g., iron, in the tissues thereof. They are also usefuyl f t he .

of im nat i o wangnymalz igReed &l e iamy farling themrrvsRtom AlideRagtions
haenpchr omeg OFivle MRS s 49108 5 pRRth A e rebf [hawistisJhey a%l\l'?ﬁllfal'srm,e
application in dialysis, encephalopathy, osteonmalacia and Al zhei ner's

di sease. Thaimanqgoemdy desk rineeals abod ecampalratsadteani bedobical ey sasyizsmet ri c

carbon atom nmar kecg#vith an asterisk (*). The bonds surl0 rounding these
carbon at on2Vei@AGRT Hheie¥ tfet r ahedral Iy and the substituents thus bonded to
the asymmetric carbo i i Wil f o esents
optical anti podes exﬂf@%?ﬁ’é’ﬁéﬁt?&ﬂ% ég&(‘%ﬁb%é'?généé&?r&vﬁél%gﬁ'té(g'%lhom in
(i) and (ii)ohaltavzotmedti®s And de@Rmtivestherdd GrhRHOBERSULSE of Slfferent

conformation (R) conformation In the above fornmula) Ris preferably H, but
may al so bevalusues ebldéstaibptiogr supatienth and difieaeablipophdiégitiphybaol thei cal
conditions to.the freg hydroxyl conpounds and.a biol ogically acceptable
acid. Such AESYAUNEPELRE BIRAARR RTGVIGE (A APIMYSC CRREoLEys PhaGMaRo-of a
car bpgi ¢ acyihe£R} SRIPRELSand thfidkidsCyt fle BRGQONI C acid sem - C - CA-al kyl
ester or carbonic wo ooi 12a93 8 PCT/ US99/ 19691 2 4 FEB 20D3 acid

seni - oxaal kyl ester iAnathatobjeanlofythehaiesént 3nedration netbarevilechossl an
acyl radi cal K in whi is an integer, fromO to 4

- (=0) - ( 0- CHZ- CHz) n- O- Al h
o AR o phaghact HICH L BMRarl oS ot AreL R traR eng oF RUET ARy

groups are) r _gﬂph L :
2-(rnethoxy%§ﬁd¥§?-e gh;ﬁﬁbﬁgﬁéﬁ?k%§?§hg?gg l¥$§%®%§¥bej&g?e989nfﬁ
exanpl e, C, déPosidiokanrivatertthmasalaceid/ tompaurady drarkof 01 tigpnes shidizioft ut ed
or di-substituted carbanoyl such ?s di - C, - C4-al kyl carbangyl, for exanpl e,
di met byl car Bam) anthegiedhipregnueieyeh roetads aod-camegyedsisem systems

- C4-al kyl ca f anpl e, met hoxycar bonyl met hyl 10 car banoyl ,
ethoxycarboh§€ﬂ§?ﬁ§?é§%gﬁﬁgﬁy or 2-ethoxycarbonyl et hyl carbamy(. R, R2,
R3 and RS may be the sane or different and may be H, straight or branched
chain al kyl having up to 14 carbon atons, e.qg., nethyl, ethyl, propyl and
butyl or arylal kyl wherein Y THEINKENE) rocar byl and the al kyl

portion is straight o r hali t he y . Vi to 14
carbon atons. R4 is H?B? %%H@ %lrtn%? aon%i%g% éﬁéaﬁéiéﬁcwﬂh%? rfg%fgﬁg 4
carbon at ongpvehitibn, BBehgmbaiimdnt &fpwdigh , comppisepyEdmpdutds ofi siedut yl ,

20 formula:
4
5 \.c
R,0 -
1=
OR
sl 3y
Ry y:_ il
R, ﬁ-ons



t-butyl. Predets/irds anong conpounds of the above fornmula are B@ﬁ%99396gg
formula: j4 01 2ORSNR1~~11" R., 3RCOR2p50 WO 001 124 9 2

4 F E B 2003 wherein: Z, R R, R2, R3. R4 and R5 have the neanings 24 FEB 2003
ascri bed above, as well as salts thereof wi th pharmaceutically acceptable
aci ds and pharnmaceutically acceptable conpl exes thereof. Particularly
preferred are those conpounds of the above 5 formula wherein: a.

Zi sCHandR¥RheRARR3=RA4KREAHOI N, Zi sNandR=R, =R2=R3=R4=R5=H, and nost
preferably, the optically pure isoners thereof. It will be understood that
salts of the conpounds of the 10 above formula w th pharmaceutically
accept abl e aci ds alsg.%?ergég.part of the present invention. Suitable such
aci ds include hydrochl quric or phosphoric acids, as well as

met hanesul fonic, arginine) lysine, and the like. The invention also

i ncl udes pharmaceutically acceptable salts 1 5 of the carboxylic acids of
the above formula. TRYRK,, Kyewwd Rygrsay be tardameealr diffieransacd mprebentl kal |
nmetal and al kal i ne earth netal s n e.g., sodium potassiun) negnesium or
cal ci um sdfitd y&@rvtycfrosar!avim@i@vﬁbmngsaptt@ LA GRIRON AN aAfdsal ts with
sui tabl e organic am nes, there comng into consideration such salt
formation especially aliphatic, cycloaliphatic, 20 cycloaliphatic-aliphatic
or graliphatic prinmegyjs ﬁe&pﬂq@.[ Y\aQTné Y 2ipbdWPRomsdi - or pol y-ami nes,

and "al so heterocyclic Lases Such amThes are, for exanple, |ower

al kyl am nes, for exanpl e, trlethylanlne hydroxylomer al kyl am nes, for
exanpl e, 2-hydroxyet hyl am ne, bis-( droxyet hyl )-am ne o

tris-(2-hydsad) waerﬁwf)wah]an@hafm@ceuanqaﬁwaaﬁ:ic@pé%l@l@rasc'dforzasp@arm@aute- aci ds,

for exanpl e), 4- am nobenzoi c ,aci et hyl am noet hyl ester) |ower
al kyl enearﬁazlu‘ acGeRta E’E%ﬁﬁ[’b"'eit eﬁﬁgt) i peridine, cycloal kyl am nes, for

exanpl e, di cycl ohexyhABLHE:; erAboliiert&fitAe $nvé B0 A ¥a[HkS to%%l}«lﬁ%é@b%
N, N - di benzyl - et hyl enedi am ne) al so bases of the pyri di ne type, for WO
00l 12493 RR USS9'pkB8a&Nns in unit dosage form comprising a therapeutically
10 effective amount of the above compound and a pharmaceutically
acceptable carrier therefor.
An additional embodiment of the invention concerns
methods of preventing or treating a pathological condition in a human
or non-human animal that is associated with an excess of a trivalent
15 metal, ion or compound thereof comprising administering to the animal

a therapeutically effective amount of the compound defined above.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 depicts a reaction scheme for preparing the com-

pounds of the invention.

20 DETAILED DESCRIPTION OF THE INVENTION

The present invention is predicated on the discovery that

compounds of the above formula are valuable bioactive chelators or



2 4 F E B 2003 exanple, pyridine) collidine or quinoline. Further salts

i ncl ude i ntWPRANI2493| ts (zwitterionic forms of conmpounds of tHe/P#P8A¢%ton),
wherein a basic group, for exanple, the Basic nitrogen atom present |n%2 fIyE
pyridine ring, is protonated by a hydrogen ion originating froman aci B 2003
group in the S nolecule. OMng to their high solubility and good

tol erability}eqBbadrahfd fEPFRVEIDT Pl t&9MRRUNES Faf Al%@@\{em}gm&rﬁ%@
especially wth suitabl e paramagneti c and/ or radi oactive netals, can be

used as cont adstinagergd tion hliragnoanhidc noedihcinman  mam madstice, préveay ,the

radi onucl i de,, ultrasound 10 and/ or magnetic resonance di agnosti cs.

Conpounds of dERESHKIY 8T &BmIrae mayh%glsgyeﬁ Heliepéd TARYR'@ agotusefukfor

reacton schaie hiiRid of e d.9jroh, PEREL P SARMI DAY Dupre B

reactive fun errvat'iv ere ree hydroXxy grou

conpounds of hhkendéteendidsid, HidarhasiduresiepindaRld Yirfi®dieCt FHeP¥lso find
conventional protecting a_roups. Such protecting groups protect the hydroxy
groups from appdisatien ifodtpdysia: porephaleprbms, osepsialacia andrAkheimes sand
the like. Thg.{)rot ecting groups can be introduced and renoved easily, i.e.,
wi t hout unde&§13&fn% secondary reactions taking place, for exanple) by

sol vol ysis 20 or reducty " n g . } r s and
t he net hods by which twgfng?ﬂgﬁoﬁltﬁdegfé% and ts)gf{iéta?gf fr%;rgggg‘eiséczlg})gewfor
exanpl e, in 'aByotreetiiveathou@omm nGikadi witBhemiastenysk' (Pl ehlnenberedsssut-ondon,
New Yaork (1973 nd al,.so in "Methoden der organi sghen em e, " Houben- Wyl ,
ah ediion, rounding these' tagiGhy Semsnere cragoeds (S anegmaly (g aghe

Sui tabl e hy disprekeph 8h&CHH Wb BhABATOAIR) o MmRAAERPbo Atb adreqh Sputgh as
| ower al kanoyl optionally substitute or exanpl e, by hal ogen such as

Z, 2- di chl or ogedtitions.oThadgtmiudalregzies enfs eptided intipacied ex MbRINYPLILR4Pthe

PCTI US99119691 2 4 F E B 2003 sem esters) especially tert.-butoxycarbonyl,
optional Iy sédser {Rk eanissARLIYX & snouyin (i} apddlihkpiaw:

4-ni trobenzyl oxycar bonyl, ordi phenyl met hoxycar bonyl ) al kenyl oxycar bonyl ,
for exanple, allyloxycarbonyl, or 2-hal o-lIower al koxycarbonyl such as
2,2,2-trichl oroet hoxycarbonyl, also Strityl or formyl) or organic silyl
radicals, also etherifying_groups that can readily be sglit off such as
tert.-lower alkyl) fﬁr ex le, tert.-butyl, or 2-ggp- ¢r 2-this-cycloal kyl
having 5 or 6 ring a( ons) for exanple) tetrahydrofuryl ¢r
2-tetrahydropyranyl or corgesponding this anal ogues, ang also optionally
substituted 1-phenyl  oyer I (ﬁ}%h as optional k*gaﬂ‘ﬁ D\stﬁtut ed benzyl
or di phenyl et hyl , tha¥e co i Ng ¥®Rs consi deration "hAs subgtituents of the
phenyl radicals, for exanpleyghal ogen such as chlorine, |owgg al koxy such
as methoxy, and/or nitro. A reactive functional derivative of a carboxy
group (Y) is) for exanple, an acid anhydride) an activated ester or an
activated amde, Z 5 cyano, a group of the formula -C(OR,)3 or -C(=NH)-R
in which R is |lower alkyl. Corresponding derivatives are well known in the
art. Ol5the anhydri des, (S} kenfidrmeatianhydri des ar éResperisirahatjosui t abl e.

M xed anhydri des are, for exanple, those with inorganic acids such

in the above formula, R is preferably H, but may also be a
suitable acyl group which is cleavable under physiological conditions to
the free hydroxyl compounds and a biologically acceptable acid. Such
acyl groups are known in the art, e.g., the acyl radical of a carbonic acid

20 semiester, in particular carbonic acid semi-C,-C,-alkyl ester or carbonic



as hydr ohalynGef¢isds, i.e., the corresponding acid halides) fﬁ‘fwﬁé‘@m%ﬁ’ 20
chlorides or bromdes, also with hydragoic acid, i.e., the corresponding

acid azides. Further m xed anhydrides are, for exanple, those with orp@rpiEgzm
carboxylic acids such as with | ower al kanecarboxylic acids optionally
substituted, for exanple, bE/ hal ogen such as fluorine or chlorine) for

exanpl e, @clABREiaeXdabkY! estamn siak exiaalladinds 4rl Irhaingeembersedidy s)
especial ly lower alkyl sepeste f, carhonic ,acid such as_the ethyl or

i sobutyl <enfd& rﬁej'cézr glcgﬁlbtcl {gﬂ@,"? gﬁHﬁt}ﬁ‘tQ é?‘@érﬁi ,'CB%&FHI'P%%@I’? phati c

or aromati libopiah B&IKFaprk sEnX@IE Lalkpt, Al prrtie st f it ' f the
activated fg%?igst? tﬁere may ptl)re rrrl‘enti'onéd, ?dr' eﬂgrrpl e,r @s!ttalg&:/m&tw WO

00/ 17493 Buch dcyt groBipx0De, ¥o ngx agelie, mlecbbalsartianyl, etdroodysasbehylasr

vi nyl ogous_ | ower al ke r irninomethy

ol s), | ester hali de; ch a
di net hyl i raﬂah%tthweégpé§?-&%ﬁe%vaaerb(oav parFe‘d”?‘PE)n?? eréasﬁ?i;yﬂecsé%i d and,

: | o VL ( Lo vhTepar Se i o ; |
( Gty 2oy i R UG SR aRROCT RN oS dtekyl 81 BoBRonil. %) Afoi- st or ™! @
N, N-di met hyhag ejrait-dabsanelilazgbamoy| auchral dieg, eC%ﬂHYﬂ%aﬁﬁWl@E@b' y

suitabl e substituted phenyl esters, for exanple) phenyl ester substituted
by hal ogerexaroplas difmeshylsarbameybromydiathyeartasm ogl aemp| @, -&-alkoxyphenyl

ester) 2,3-dinitrophenyl_,ester or2, 6 3.4,5, 6-pentachforophenyl ester

N het br o AR Cotor ¢ Ok RToaB G0 Tb 8K TR Bl nas R oo ay ey o, 1
-beytria r 'b%%{/ koA h S ino or
N- Sﬁt?hal ylzclganr‘isr??%?f grtﬁb)égﬂ:%labl elngggt}w\}g?ggérg%hggqafgﬁoﬁr exz'i-{%éltzﬁl)vI

i m dazol i desrbashewl.1 , 2, 4-triazolides, tetrazolides or 1 ,2,4-0x

adi azol i noni des. A preferred "{Sff)ﬁm of this Erocess cording to the
dfffer

i nvention 15 is the ReatrifortMRaMAYMBINRS e RedHI9TENF 8N FRYPE st ei ne
derivative r I L e i i n h an
agueous so?t\% ta§ﬁg§r%ﬁgn'%at§ﬁ%graggﬁﬁgta8‘rrfb g{bergfg%lc%?bgﬁ é‘i%%‘c Ieié'él evat ed
t enper at urmethot, edayiplpeopat anthduitybortayy B0y whdreimetter albylypartden ian i nert

gas_at nosphere. 20 [ n resulting conpounds in which one qr pore functional
(hybP oxy) av«émfsarawL amcgttget@'&ylﬂ% o8t tSe Bt aﬂb@rf PERRCheshtGhaha [Khei n

st ages or §h’%"“§jfi§ﬁ8w W«')V‘hgc@ RRReE A s se) by neans of soivolysis,
especi al | y hydr sIs or ac ysis, or 1n sone cases al so by neans of
careful reduction. SRk Wrat schighy or bupached arthianilRgeduasliyg 26 tephit of
with fluorides, for exanple, tetraethylamoniumfluoride, Salts of
conpounds €3rRaTeateenEiDn Methybethrhir-aeoaybdseRrePraRnBHtWnBRP YWY se.
Thus, saltf of, conpounds havi ng aci di c groups PCT/bJS99119691 can be
formed, fo “té t l e, by treating with nmetal conpounds such as 1%/0
001p@493 PCT/ US99/ 1969dfe?rdd Emond Z89Bolhdd kfiHe ABS fovahtil e Wdskeabl e
organi ¢ carboxylic acids, for exanple) the sodiumsalt of a-ethyl caproic
acid, or wefmhedorganac al kali netal lllgr al kaline earth netal salts, for
exanpl e, sodi um bi carbonate, or w thgpamonia or a suitabl e organic am ne,
preferably stoichionetric quantitieslor only S a small excess of the
salt-form ng agent being used. Aci ition salts




of conpounggg gidsbe i nvention are obtained in a customary MeRELg0f QLo
exanple) by treating with an acid or a suitable ani on-exchange reagent.

internal salts of conpounds of the invention (zwitterionic forns) g@g Bg
formed) for exanple, by neutralizing tfe conpounds or salts such a g “"io
addition salts, to the isoefectric point, for exanple, wth weak bases, or
by treating with liquid ion exchangers. Salts can be converted in a
custonmary Wwhepgh: i nt 2, RNR,,fR,ER, CRITBAURIShaveettd manrhingeRRcHBegdbGvean be
converted into the free conpounds, for ‘exanple) by tréating with suitable
aci ds, andasovell @idisaltssthéreof swiths phiasm aneanjdadly byceptade nacidist hnd

sui tabl e basi c agent.. ‘,’he starﬁi ng materi a{,\% are_avail able comercial ly
and/ or knovpagpacantigallyarceriable cemplexesiheseebesses. The racemate can be
split in a manner kn . e X I fter conversi.on of,the
optical antipodes i n?%ﬁl#'ié'flgr%&ffgﬁﬁgr g@ﬁﬁbfgréo@gﬁﬁs 19); ﬁl}@aéPPHﬁ W th
opt i%al ly @78 whefsSnor bases. The pharmacol ogi cal |y acceptabl e conpounds
of t’he present 1 nvention can be used, for exanple) for the manufacture of
phar maceuti cal conposi ti ofds @H ahdcRnrt & n= &) efReetRye Rpeult of the active

substance together or in adm xture with inorganic or organic, solid or
liquid, ~5 pharnaceuPicalfys &ceefthar B caRfvieRs.= the=pharntteut i cal

conposi tions,accordi t i i O re those which are suitable for
ontoral . oA PGS PLALdBy: Rfe BRI BN Folm i iiftenl: )" such ac

3P E 82003 14 ani nal e B s ATe AR RRuRS pEtHe 900 2
phargracol oghowd fornaala w&hs:ﬂzsmmtmmiytzsccim\mabre dagetabsy corigrise part

pharmaceutical |y acceptable carrier. The dosage of the active substance
depends orof KBespeasesd dweRdian. bl Ydidebleasienl agis drclude hydraablariai vi dual

zam ni str s B s prEbRe b aTob SOMER A MeBhaParihlR. AROGIRE sine.

approxi mat ghy the Qifed, 0 approxi mately 95% and preferably from approxi nmately
20% to approximately 90% of the active substance. Pharmaceuti cal
conposi tions accor di fige trvertieon alserinclud asgrharhvacee inally acceptabiesalts 10

and Sont a1 9f kAT BSROR ARASPE ths BOUE 18T A oATHE: STyMEO B TLsalinand o
pref er abl ymfefrﬁl"@a? EQ&h Eﬁttﬁleyaleaﬁ rHetdl ﬁ'ﬂi’ﬁﬂ?oﬂflﬁﬁhée’é%hlrngtgls.ﬁfltst hegactive

i ngredi ent. e pharnaceutical conpositions resent |nveht|8H 15

ar e manuf agidiuet potasdsivmneragoreivmpsrcadelurh saltexaspledl asyivakansmetal
conventional m xing, granulating, confectioning) dissolving or |yophilizing
pr ocesses. Sfas et a5tZ106I ARG FpHSIWitB iy itahlegrrganic amiggshthens 6PMEAgby

ar anul at g6 Pos AR R R et 88 SRR il st e bR agiGinu ot o)
i f ogesi redyRlo RSPt MipHdtR! drharakighidienpAmanyi t 9@&&@&1@%% Bertldftyf Orm
tablets or ‘dragee cores. In so doing, they can also be incorporated’'into

pl asti cs caonioce;, sliwlorcholyelasaisest hadaalsoveemrbsydic émses. Huadwarhiemst o
diffuse in copntroll ed, anpunts ?ui table% carriers are efﬂqﬁci ally fillers

such as gilesforeramplelawsr alkylamings fos sxamplgstiethyaming, hydregyhi t ol |
cel | Ul 05 |BLANUIRYIa¥ReaH Ux SABF, SRRt Atarh e, BIETE hydrbixga! of Um
ethyl)-amine or tris-(2-hydroxyethyl)-amine, basic aliphatic esters of
25 carboxylic acids, for example, 4-aminobenzoic acid 2-diethylaminoethyl
ester, lower alkyleneamines, for example, 1 -ethylpiperidine, cycloalkyl-
amines, for example, dicyclohexylamine, or benzylamines, for example,

N,N'-dibenzyl-ethylenediamine, also bases of the pyridine type, for



cal ci um hywoogandgphosphat e, al so bi nders such as starches, fpErrnesoaaPdoe,
corn, wheat) rice or potato starch, gelatine, tragacanth, nethylcellul ose)
wo oon 2a93 15 PCT/USQ9/19691 2 4 F E B Z003 hydr oxypropyl met hyhcelZl uF b 03
sodi um car boxynet hyl cel | ul ose and/ or ﬂ@lyvinylpyrrolidone, and/or, if
desired, disintegrators such as the abovernentioned starches, also

car boxynet hyl starch, cross-Iinked polyvinyl pyrrolidone, agar, alginic acid
or a sal tekaersief pyrichnescsitidimencs qliniohiake. Fédjhen tadt saime | edpdntainay
flowregulating and lubricating agents, for exanple, silica) talc, stearic
acid or ssalts(awitedenisienmssoheamanundoef the hiventewawnereimadiasic

| yet hyl I | . Dr ided with suitabl ti t hat
are, i1 dRERYRAOT APl e basic PRI R PREIRIHE s BXSHING DGy al i a,

ool yei ny1 ByP S asa pory Ao R aber ot L B TRt P cctier

sol it i onsyigle8uiet. abl e organi c sol vents or solvent mxtures or) for the
manuf acture of coatings that are resistant to gastric juice, solutions of
sui tabl e cel | ul ose Pveingrtatthewshigicsolabilityetind gebdubbeara biliittyt ah ettad i aom

1 S supstances or  pignents

gt e RN NIRRT oY (N,
purPO%e obalRRbHELE A Yac he i bFARI S b et st sAgye

dry-fillefh caRgHbSEC "ﬁ‘\fé@_i@ﬁeg%ﬁtéi‘atﬁg@ﬁb,ab(s@ay%.OFédio'f‘rﬂqui@%,C@Q%ﬂcﬁﬁmdmde 20

of gelatin and a plasticizes such as ycerol or sorbitol. The dry-filled

capdul es angl/comagmetibcesmnanee dingrastéest. in the formof a granulate, for
exanple) in adm xture with fi ”F[FE‘. such as_corn starch, binders and/or

glidants such as taF@"BPOH_ﬁaﬁeg LHEs B Qrvﬁt@%H‘%t’?‘_@ﬁa’l’?ys\é‘?%ﬁsﬂ%r s. In
Sof t_capsyl &b Ba AR YeatAGReHirRithel SecPEALATACKY O SHRLYAA OLcqu'ss 20
e liqui I atty oil's,

pended in Suita S or wax- € substances such as

paraffin gi-k}/s):rem@loy%t vdane flyaebral dériPeiiveg thessofh! e al so for
stabilizers to be added. Wl 00112493 16 2 4 F E B 2003 O her forms of

oral adni ni strati onFraehydmxyegroupepresantps theaesn pduind s fotlnet aipave nanner
t cont ai n tGH% active. ingredient in, K for exanple,, suspended formand in a
cohtent r alTERIGE AFRRHGRAID PrPIRAReGHPY oSO Uil b PETEEANG SEBHRST mat ol y
10% . ha gl _ ] g . . al
dose whent 40 i eeeving BfGTPE Tratest (H" YA GO ol ity "' ©

sui t abl e eomdefsatienarpktonppedbstedution reqatidrsoandntireatike. f Theppepar i ng
shakes, for exanple, in m]k. Such concentrates can al so be packed in
si ngl e- doBStHGEMOURSs Capabei BiradHged urRdpremayedgaasidy.nd et.owipheeht er al

adm ni St @ndesirable secondary reactions taking place, for example, by solvolysis
20 or reduction, in a manner known per se. Protecting groups and the
methods by which they are introduced and split off are described, for
example, in “Protective Groups in Organic Chemistry,” Plenum Press,
London, New York (1973) and also in "Methoden der organischen
Chemie,” Houben-Weyl, 4th edition, Vol. 15/1, Georg Thieme Verlag,

25 Stuttgart (1974).
Suitable hydroxy-protecting groups are, for example, acyl
radicals such as lower alkanoyl optionally substituted, for example, by

halogen such as 2,2-dichloroacetyl, or acyl radicals of carbonic acid



10 tion are_sterile aqueous solutions of an active ingredient in
mater-solubvg”PGP for exanple, a water-soluble salt, or st&GTESY¥bus

i njection suspensions which contain substances increasing the visco it¥

for exanple, sodium carboxynethyl celldllose, sorbitol and/or dextri&) Q%Hm3
optionally stabilizers. In addition, the active ingredient, with or w thout
adjuvants) t 5 can also be in lyophilized formand brought into solution

prior to paggﬁ‘ggélrsad 'angngt itgﬂ.bﬁyfmcaﬁgbhgﬂn %ti@Hngb's‘ﬁﬁﬂh\fﬁyaf'

The inventi SO relaftes to conpositl I'agnosti ¢ purposes

contai n a sybhaPlox yrirdongh o @xawiplé Fomp@bith 9ok yearbdrp o dpeeayn Z, R
R, R2, R3, R4 and R5 are as previously defined. 20 The invention also

rel ates to mathbkydaobonykallkemtionlycpehdvyptrircexaropheliallydoxycarbonydnoml |
especi ally human, which as has been describ her ej nabgve, are associ at ed
with an excésBaby-lawenalkpxysanhanyl sug iaén?i&c‘ﬁr'ﬁgl%%m%\fﬁ%@négﬁg@ ally,

or a1y, & prShSTefRR oy BLiRo @ R R PP e BuPLCe b iR Y
conpound of (¢ e BENHIR OFF seichad berBendri ARyl YorekaRi Bld el Butynegeof -
There are used for this purpose especially the above-nenti oned

phar maceut i abxaemyas+thiancyclaalkyl haviPr@rs 088%ing hedmdo $er efammpde) tetra-
approxi mately 50 t o_appr oxi nat el 000 nmg) and wo o0o0/i2a93 17 2 4 F

E B 2003 gr bv@rcﬁfyrrgl pr8@@5@%%rmyéq%?bagowsmr@ﬁaadﬁimnélqgL:islo@m(frg, of
St of anisPrBnany SpsEE Tt "pBERR L IBHAL HRUEER 49 0B R ey e
oral W in seNgi@ld bteWzyfwmbﬁ)e_ntyhh%myli, Ak re éaﬁhin@oﬁﬁ@ lcEﬁﬁidlirﬁ?léheé‘@ c,

e.g.) subcutaneous, adm nistration, e nore water-soluble salt tornms of
t he conpoungsbsfitudretst afntiva, peegyl ratizadgdfameamplgr bapsgérerswedh 4or
exanple) orally) or alternati ved%l, subcyt aneous|y. The foll ow ng exanpl es

serve to il Fhloring. d oMy 21kQXHS apupe + R Ot nst r ued as a
Limitation thereof . TOMELARMIER R AdEEHatid i EEAIERRoPER 9 Adfor

Preparation of Drugs. ug solutions were prepared In

Cremophor  Rek 4fhplEXAMPAGdLadhdd Bdiey dirp v iemzeinkéterl &r whsaeivadedmdeor di ng
to the 15 nethod of Marcus in Ber. dtsch. them Ges. 1981, 24, 3651 , as

fol I owws: A ajanara groupn ofdihey fieoryire nkdOfiehyele -K=0NH)-Reire whicsh)R, &odi um
t at 5.94 2.4 I It t h, 5.44 2.4 I d gl aci al
Rcet ¢ aci A A LB TetReRUIRS BergafEs af MYILKRoseT TRshe BRE M xture
was poured onto ice (mﬁh@a:ﬁ-l%r%éi%%erﬁi)é@éf%ﬁ%@%aeg%?éﬁéﬁﬁéa&%%dftf’o
W t saturate

m ). The conbi ned organic |ayers were washe 3 until
t he pH of takleaquboacsahhydridesmme nfot eatardplejthese Wbz Boshgaidatids suadhvent

e ol ol Aot ein e S35 Bl o
sol i?@ H Né\ﬁog'lsb%% M’%’ro%&,d@sobw@th:)’ﬁyé%zoic acid, i.e., the corresponding
' acid azides. Further mixed anhydrides are, for example, those with
organic carboxylic acids such as with lower alkanecarboxylic acids
optionally substituted, for example, by halogen such as fluorine or
chlorine, for example, pivalic acid or trichloroacetic acid, or with semi-
25 esters, especially lower alkyl semiesters of carbonic acid such as the ethyl
orisobutyl semiester of carbonicacid, orwith organic, especially aliphatic
or aromatic, sulfonic acids, for example, p-toluenesulfonic acid. Of the

activated esters, there may be mentioned, for example, esters with



PCT/ us99/ wo oonZa93 18 PC E / US99/ 19691 2 4 FHB ~0 = 8. 6
6. 43‘%8%%24[26 7.37 (d, 1 H J=28.6 Hz), 10.3 5 (s, gﬁ)T}]US% Q}g

H). IR (KBr) 2200 cm' EXAMPLE 2

4, 5-Di hydr o- 2- (2, 4- di hydr oxyphenyl ) -t hij@zoi e- 4(S) 5 carboxylic aci&# \Kég 2003

prepared as foll ows: D-cysteine hydrochl oride nonohydrate (6.8 g, 38.7

nmol ) was added to a solution of 2,4-di hydroxybenzonitrile (3.5 g, 2 5.9

0.1 M phostiiebBirrAEBhEls t:4s <Pal} Sh REN ARG JFE SR E)y oft uas”
careful Iy gfssin@bHyl BSteh Malid&s Wash s HirpdtAYlir9fo Hwlely| Asté Prhidrigeur s.
Vol ati |l e conponents were renoved under reduced pressure and the solution

was aci di f {prépaired frohHhe t@rbblxi;llchmadr asudl tfcrrg ehlampleprdcmplthwt—él was

vacuum filtered and the solid was washed w %ﬁ and et h%nol (20
m). The cr:hhxrostbumm%@nkﬂm%bcrh)@ad.erp@a@dpamaiCzIsH&aM (CBHE Y ,and -

th | ut he h t h t at 2 h

| aye quzi“?vhst‘s’@?ceb"ﬁﬁ% ettt n ol dintstryidecaimige a%'% B‘ﬁfz
Th h

Extract od bhPEEenR mzétvt'??zew B referdhly S SRSChALEd il
were dri edeﬁﬁ&&a&lﬁ)emﬂpﬂéqepr&cﬂwemerwabsmuw@ﬂymm@eN@Quh asldtelofgiEi ni ng

solid was conbined with the precipitated product and dried under hi gh
vacuum at aoci/oobymtrnof@rsexam@ie/.é—mlgophenylester 2,3-dinitrophenyi ester

S 2 (218 b e L a0l et b B 8 0
526180 m (SRGRerztigkble estere) f%?@*#@ﬁg] g M PROdRE) )
6 38 (dd, Imbho 8sters s&c&a"sﬂd‘ziuccﬁniﬁnﬁmo ar N)—phtha&ll@nh*fdestb(a Zyifdle WO

00/ 12493 19 PCT/US99/1 9691 2 4 F E B 2003 s) , 12.60 (br s, 1 H, 13.1
5 (br s, 1apgwamhamldgrs@ref6?ra@mimztsmdaaﬁ:cm. als@ 173, 4-Nra=myidesound: C

S0. 13, H382 the.invention in the scheme of Fig. 1
wherein Z %"RF%@ gé’rpﬁgngr‘éﬁa @zﬂ’é@@ﬂ'ﬁgﬁl above in Exanples 1 and 2 sub
A preferred form of this process according to the invention
15 is the reaction of a compound of the nitrile with a cysteine derivative.
The reaction is carried out in an inert solvent such as an aqueous solvent
at ambient temperature or, preferably, at slightly elevated temperature,
for example, at about 50° to 80°C, and preferably under an inert gas
atmosphere.

20 In resulting compounds in which one or more functional
(hydroxy) groups are protected, the latter can be freed, optionally in
stages or simultaneously, in a manner known per se, by means of
solvolysis, especially hydrolysis or acidolysis, or in some cases also by
means of careful reduction. Silyl protecting groups are advantageously

25 split off with fluorides, for example, tetraethylammonium fluoride.

Salts of compounds of the invention can be manufactured in
a manner known per se. Thus, salts of compounds having acidic groups

can be formed, for example, by treating with metal compounds such as



5 stituting the correspondi ng pyridyl al dehyde for

2, 4- di hydr OXQWeRIP dehyde. The bi ol ogical activity and propePETHE%6¢he
conpounds of the invention were evaluated as foll ows enpl oyi ng 24FEBZ§H
4, 5-di hydro-2-(2,4 di hydroxyphenyl)-thigzple-4(S)-carboxylic acid (1 ). 1
EXAMPLE 3 In Rats Initial testing of 1 was perforned in the non-iron-over

| oaded) bile duct-cannulated rat [/. Med Chem, Vol. 34, Bergeron et al,

oy beste 3otk B liabl R o RSTRE G AR LR R Pt
40% Cr hQr; " ; ; ;
4024 eTophapct B, S AT B SRl SRR el SRR hcRdy aTas ot

i nduced by lineasarZhdmetdl 92hG, foXiantple, 20 diwmNbiak fysn £8ey of wible ah@mdria in
the rat nodel, the ability of 1 to pronote iron excretion in the

i ron- over | oadeisyitahia ergauislamimeodrefar@bly 3oichiomjetin gatantities ar only
Conparti son of thil | ron-Cle riesréq Properties of 1,2

Di net Byl - 3- ByHP@RYEXA55S-A L tr-forming Rpens hgjhgdispsy rieidadditionsalty

f i ne¢"
001 1 2493 20 BCFTILBINESRT S 13vENERE 45 forAKRL R £Eustbifiall Wanpd¥ifor, 400,
Cr enmophor - HgX aangieadiyi treatingevithtarpaddssr #kuikable HARJH e dhahgel headg@ieys

were fasted for 24 hours be?ore dosing. Imediatély prior to “drug
adni ni st r at ilovgrnaheaks s per vds eddhed nvienkiotefzavittesiqric formy) kan bem )

a1 vat  on” SAETSGRTe! FE RSO BTN BT i RS ST sl FRF BRe A of 1
of 1081 or i EVEOBREF! iy o T 180 el FiRY T DERNPIS, vk Wt o587 BT
RS may be t Ity saeing withf iguidnioreedchigpgesent H, al kyl or hydrocar byl
aryl al kyl having up to 14 carbons
Salts can be converted in a customary manner into the free
compounds: metal and ammonium salts can be converted into the free
compounds, for example, by treating with suitable acids, and acid addi-
15 tion salts, for example, by treating with a suitable basic agent.
The starting materials are available commercially and/or
known or can be manufactured by known processes.
The racemate can be split in a manner known per se, for
example, after conversion of the optical antipodes into diastereoisomers,
20 for example, by reaction with optically active acids or bases.
The pharmacologically acceptable compounds of the present
invention can be used, for example, for the manufacture of pharmaceuti-
cal compositions which contain an effective amount of the active sub-
stance together or in admixture with inorganic or organic, solid or liquid,
25 pharmaceutically acceptable carriers.
The pharmaceutical compositions according to the invention

are those which are suitable for enteral, such as oral, administration and

for parenteral, such as subcutaneous, administration to warm-blooded



10 atons; R4 dedzkszor al kyl having 1-4 carbon atons; and opti i podes,
racemat es and sa{‘-étBS thereof with a phannaceutically accept abfgbgg%éiggg' a

phar maceutical |y acceptabl e conplex thereof, with the proviso that: 2156FF8#003
is al kyl having 1-4 carbon atons, when Z4is CH and RRL, R®" R2, R3 and RS are
each H 2. A conmpound of Caim1l1, wherein Zis N and R=R, =R2=R3=R4 RS=H.
RR CORbh O 24 FEB 2003 22 3. A conmpound of Claiml, wherein Zis CH,

Crai m s, Wil B NS PaciDy P ens b dhhich, HRah. The Boafmatefapeaty, ©

R=R, =RZ=R, =&/ sabskdntcd 6nStsabkyl oMevd dtbet-wiithal pRErmbersticallyAadccemound
of Caimb5, wherein Zis CHand R4 is nethyl. 7. A conpound of Caim1l,

wher ei n R=RsriRAc RS drtve Hosagd dRzharaxtbectubstanice depemds brvithes pecieat ons.
8. The compound of O aim 7, yvhe(ei R, and R2 are_rrg_t hyl. 10 9. The
conpound ofofowairm1b! RAIMa| 3nerppiherase and LN Hahc@nities, sheal kyl

havii 114 360208 8 Peiun d A BRI e SR RBES, B 5 o
and B3 are each al kyl FheavhaieIL htgRongicds plepdieicimeuptapl foshm 11

wherein R, R2 and R3 are net 4 FEB 13. A conpound of
Claim 1 havapyrdxiendteiyniiofs @appréxitnat@ty 95% dCbreferably frdrhl dfFox®OH and

salts thereof with a pharnaceutically acceptable acid or a pharmaceutically
accept abl e f@@ﬁp'l\/&o%Fﬁ@laétﬁfpxyn@%|Y@(¥"@rﬁfduhﬁoﬂ6ﬁ€t}‘ab$ﬁaﬂ%avf?hﬁmh@eiﬂﬁr mul a;
Ha- = 121k dmpSsitons ayccrdiﬁlg%h%q%dention can, for example, be in unit
10 doseform, such as dragées, tablets, capsules, suppositories or ampoules,
and contain from approximately 0.05 g to approximately 10.0 g, and
preferably from approximately 0.3 g to approximately 1.0 g, of the active
ingredient.
The pharmaceutical compositions of the present invention
15 are manufactured in a manner known per se, for example, by means of
conventional mixing, granulating, confectioning, dissolving or lyophil-
izing processes. Pharmaceutical compositions for oral use can be
obtained by combining the active substance with one or more solid
carriers, if desired, granulating a resulting mixture and processing the
20 mixture or granulate, if desired or necessary after the addition of suitable
adjuncts, to form tablets or dragée cores. In so doing, they can also be
incorporated into plastics carriers which release the active substances or
allow them to diffuse in controlled amounts.
Suitable carriers are especially fillers such as guars, for
25 example, lactose, saccharose, mannitol or sorbitol, cellulose preparations
and/or calcium phosphates, for example, tricalcium phosphate or
calcium hydrogen phosphate, also binders such as starches, for example,

corn, wheat, rice or potato starch, gelatine, tragacanth, methyicellulose,



and salts M th a pharnmaceutically acceptable acid or
phar maceutlcaf)q?y accept abl e conpl ex thereof. 24 FEB 200%‘?]3}1'593?{5'969,&

conmpound of Claiml1 having the fornula: OH4 ~.~ 15 3 s a "'CHS ~ Iy

HsCl fu,. .,,WH3 H3C COCH and salts thegjgof with a pharnaceutically 4 FEB 2003
acceptabl e acid or a pharnmaceutically acceptable conplex thereof. 16. A
conpound of Claim1 having the fornula: OHIS 3 6 O—|S ~N HsC r~~, .

"ul COOH H3 and salts th of har mac cally
accept abl & RA@KPORTRAIROGRY R > BlbY AP meneSHpas LY o
conmpound of Q&@hﬂlby%‘ﬂ'd%ﬁetﬂﬁdf&r ”Pdié’slrgi" &s%t@ggﬂér?sugh'\ds’them—w
and salts thereo a pharnaceltical |y ‘acceptable acid or a

phar maceut i ;@linitio reed egtaadhes, calmal evarbbaveméthyl&takbormoumdhnlf(ed:l poip-1
having the formula: CHa~ r3 16 7 OHS ~ N Hady,,, "rilCOOH H3C G13 2 4
FEB ?~~~~ 26nytpyrsoligapeung@ass algiei¢ aidi ar a salt thereof such as sodium

5 alginate. Adjuncts are especially flow~regulating and lubricating agents,
for example, silica, talc, stearic acid or salts thereof such as magnesium
or calcium stearate, and/or polyethylene glycol. Dragée cores are pro-
vided with suitable coatings that are, if desired, resistant to gastric juice,

there being used, /nter alia, concentrated sugar solutions which option-

10 ally contain gum arabic, talc, polyvinylpyrrolidone, polyethylene glycol
and/or titanium dioxide, lacquer solutions in suitable organic solvents or
solvent mixtures or, for the manufacture of coatings that are resistant to
gastric juice, solutions of suitable cellulose preparations such as acetyl-
cellulose phthalate or hydroxypropylmethylcellulose phthalate. Coloring

15 substances or pigments can be added to the tablets or dragée coatings,
for example, for the purpose of identification or for indicating different
doses of active substance.

Other orally administrable pharmaceutical compositions are
dry-filled capsules made of gelatin and also soft, sealed capsules made

20 of gelatin and a plasticizer such as glycerol or sorbitol. The dry-filled
capsules may contain the active ingredient in the form of a granulate, for
example, in admixture with fillers such as corn starch, binders and/or
glidants such as talc or magnesium stearate and optionally stabilizers.
In soft capsules, the active ingredient is preferably dissolved or sus-

25 pended in suitable liquids or wax-like substances such as fatty oils,
paraffin oil or polyethylene glycols, it being possible also for stabilizers
to be added.



ORS a J %@ﬂy |~~.. , WRs R~ COOR5 wherein: Zis CH Or@%&@ﬁ@wr

acyl; 5 R, and RS may be the sane or different and r

al kyl or hydrocarbyl arylal kyl having up to 14 carbons atons; R4 is EF(ErZ
al kyl having 1-4 carbon atons; and saltt6thereof with a phar maceuti% II)E) 003
acceptabl e acid or a pharmaceutically 10 acceptable conplex thereof. 20. A
conpound of Claim19, wherein Zis CH and R1=R1=R2 R3=R4 RS=H. 21. A

conpound of O aim 19,0{44'@:;5‘6:@;&%%" agﬁ'ﬁp'_ A ﬁ%ﬁﬁ%@@%ﬁ@%?é?@jﬂ

havi ng 1-4 carbon atons. compoun arm erern and

R:R3=R4=R88drﬂ adeRin ardistbni@ryamangat hhat kyhaihRahentivedimpedpentanofsr 2
4 F E B 2003 27 23. The compound of Claim 19, wherein Zis CH and

R=R, =Rz =R4=RSrhipim c URPeinsl eahfaiimyandhisva sgneentradidrons appooximadelyAraonpound F

of Caim2l, wherein Zis CH  R=R4=R5=H and. R R2 and R3 are each alkyl
naving. 14 WATBAGS. a5 hBTeTARIAEPEIX AR AQ% S hoSUHIGK TR on

resp@nsi ve | ' f ' : | | in
necd o ner cdiSRENE e 24 sERUES e DL el sRleis P St ShEaRRBEIEY o
prophyl act ijgahkds8fdc6f 5VEr agPIt Mo IubamIOwre, Rir éR8ndEMBlowd el d84 3 2
ORS~~hl s "4 RRLaR C-ORS O1~ wherein: Zis CHor N, Ris Hor acyl;
R' R2, R3 diguidSconyehwatés feoanerepariid Sbakas, fod exapnpksnin Millal KSuchor
hydr ocar byl aryl al kyl havi Pg Ep to, k14 carbons 35 atons; R4 is H or alkyl
havi ng 1- 4 CHd8sHratesfzn alsp eppaskeghip single-dose quantities.

Particularly suitable dosage forms for parenteral administra-

10 tion are sterile agueous solutions of an active ingredient in water-soluble
form, for example, a water-soluble salt, or sterile aqueous injection sus-
pensions which contain substances increasing the viscosity, for example,
sodium, carboxymethyl cellulose, sorbitol and/or dextran, and optionally
stabilizers. In addition, the active ingredient, with or without adjuvants,

15 can also be in lyophilized form and brought into solution prior to
parenteral administration by the addition of suitable solvents.

The invention also relates to compositions for diagnostic
purposes that contain a suitable metal complex of a compound of the
formufa wherein Z, R, R,, R,, R;, R, and R, are as previously defined.

20 The invention also relates to a method of treatment of
pathological conditions in a mammal, especially human, which as has
been described hereinabove, are associated with an excess of a trivalent
metal cation such as aluminum or, especially, iron (lll), in the body, which
method comprises administering, preferably orally, a prophylactically or

25 therapeutically effective amount of a compound of the formula or of a
pharmaceutically acceptable salt thereof. There are used for this purpose
especially the above-mentioned pharmaceutical compositions, a daily

dose of from approximately 50 mg to approximately 10,000 mg, and



28 and optical anitpodes, racemates and salts thereof with a

phar maceut WoA%N49 ccept abl e acid or a pharmaceutical |y acceBECRRISEY kb ex
thereof. 26. A nethod of Claim25, wherein Z is CH and R=R, =RZ=R3=Rq=RS=
27. A method of Oaim25, wherein Z isi¥ and R=R, =RZ=R3=R4=RS=H. 5 QQFEQZU(B
met hod of Cl aim 25, wherein Zis CH, R—R =RZ=R3=RS=H, and R4 is al kyl

havi ng 1-4 carbon atons. 29. A nethod of CI al m 28 V\/nerel n R4 is nmethyl.

30. A nethod 5, wherein Z.is =H, and R4 is al kyl
10 havi ng mr&fgeaﬁﬁﬁom aH@rOé'@aS@'wét%mm ep&.r%tmat dr80Q ma.iof a

Rack and. REOKIERIGH of, ¥e OrdiRpb P Bhoiaed R iR R B, VAR o
of O ai m 3B|oadal QhﬂnBl oﬁggpFQxﬁﬁﬁtéWV@YI% body ﬁélglh-EhQ'H@BBQQ g&tafipd m 25,

wherein Z is CH and S=H and is an havi ng” 1-4 car bons
atons. 35. aa‘hnnrmemmiomallﬂrasavezal fdveexam pRs, threaeimdnmdtﬁﬂ doseset hod of
Claim25, wherein Zis , R=Rg=RS=H, .and R, andRSareeachaIkIs
havi hg 1- 4SY$€BYRse 0S4 CUt‘ﬁW@%’ét%@“B'ﬁtr@ltmﬂntbs morewater-Rojulde saly R3

aher ei n' ¢ nEoUE it Beckpraaqrinds af Tie F0XHuR, &ow e el BB aalt i S of
Lrivalent ppifirdd)Toridkdip|d, | angs offaiGandiingly, %rﬂ}bcu%gneanﬁtyﬁet hod of

Cl ai m 25, erein the pat ogical "condition is associated w.th an excess

of trivalent n petal ThenfolloWiAg.extrphet fedeab ifLairaSOhe Wi reion | bet
pat hol ogi cal condition is haenmochromatosi s, haenosi derosis or cirrhosis.
41. A met heogld RPEREIGRNAT R né|adg’mtautl%ﬂmrtepén TreseperAsves ate Ot i on

or quest r| V. t metal ions in a mammal i n need thereof
EP e ngl T HB0EAY GebkRRRE i

co |S|ng 'ng"to said mammal a therapeutically or
prophylactically effective anount of a conpound of the fornula: OR4 4 13 Z
-OR' S ~N R2I,~.. ,WR3 R~ COORS wherein: Zis CHor Ny, Ris Hor acyl; 15
R' R2 R3 aRterRSanioy b Orugssdneugsoditié ps evereapk parpddoch®%yvatark Wo%r
hydr ocar byI aryl I ing up to 14 carbons atonms; R4 is H or alkyl

havi ng 1- 4CE8MG Ody'%ﬁs% 4 F E B 2003 30

EXAMPLE 1
2,4-Dihydroxybenzonitrile was prepared according to the

15 method of Marcus in Ber. dtsch. chem. Ces. 1981, 24, 3651, as follows:

A mixture of 2,4~dihydroxybenzaldehyde (5.0 g, 36.2 mmol),
sodium acetate (5.94 g, 72.4 mmol), nitroethane (5.44 g, 72.4 mmol)
and glacial acetic acid (10 ml) was refluxed for 6 hours. After cooling,
the mixture was poured onto ice (100 g) and extracted with ethyl acetate

20 (4 x 50 ml). The combined organic layers were washed with saturated
NaHCO; until the pH of the aqueous layer remained at 8, dried (Na,SO,)

and the solvent removed /n vacuo. Flash chromatography (Si0O,, cyclo-

hexane : ethyl acetate = 1 : 1) afforded 2,4-dihydroxybenzonitrile (2.87
g, 59%) as a pale yellow solid. '"H NMR (300 MHz, DMSO-d,) & 6.33 (d,



and salts {,Jg) rﬁ 19 wi th a pharnmaceutically acceptable acid or

phar maceut | g Acceptabl e conpl ex thereof. 42. The method P&T/@ﬁ%ﬂﬁﬁﬁl
wherein Z is CH and R=R =R2=R3=R4=RS=H. 43. The met hod of Cla|m41 Eﬂ@ﬂf
Z is CH and R=R3=RQ=RS=H and R, and 5 RS are al kyl having 1-4 carb

The method of Claim43, wherein Rl and R2 are each nethyl. 45. The rret hod
of Claim4l, wherein Zis CH and R=R, =RZ R4=R5=H and R3 is al kyl having 1-4
carbons. 4§.4The [ i Ls | 301

rothod of G Al Outer ara A & O R e R S 7 e

al kyl s havijmg7 8-(4, ¢aHRoiR (KBA.2J08 amt hod of O ai m 47, wherein R R2and R3
are nethyl. 49. The nethod of C aim4l, wherein the pat hol ogi cal condition
is associated with the deposition of trivalent netal ions in the tissues of

said patient. 15 50. The nethod of Mﬁ; wher ei n-t he pat hol ogi cal
condition is associated with an exc ivalent netal ions. 51. The

hod of C 50,
Egén83| geros:msmor ci \raphom S. J%p@tg)éo‘%, %&éBQWg$mn% é}%e% 24@ Rtosts,
4,5-Bi hydrea Cl_éll‘ﬂc deid-waisopnedared-ak(ftowsc acid HO ~ OH ~CN\NxNO= ~ w ~ p Z

CH~COONal Cl ~I' ~COOH CN 65~ z.cH, AZ ~ N. H ~ Py~ dN HO OH Z
N ~CC~~, SPi~.1.A M—mtmne hydroxmmdmon&hydsate% 8Ag, 34.7. mmoi% A

P L
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x 200 mf). The aqueous layer was filtered through a fine frit and acidified
with 1 NHClto pH 2. The precipitated product was vacuum filtered. The
aqueous layer was extracted with ethyl acetate (4 x 400 ml), the com-

bined organic extracts were dried (Na,SO,) and the solvent was removed

20 in vacuo. The remaining solid was combined with the precipitated

product and dried under high vacuum at 40°C for 12 hours to give 4,5~
dihydro-2-(2,4-dihydroxyphenyl)-thiazole-4(S)-carboxylic acid (4.08 g,
66%), mp 266-268°C (dec) [/nd. /. Chem., Vol. 15B, Kishore et al, pages
255-257(1977) for(L)-isomer: 261-262°C]. '"H NMR (300 MHz, DMSO-~
25 dg) 83.61 (m,2 H),5.38(dd, 1 H,)=7.2/9.4Hz),6.31(d, 1 H,}]=2.3
Hz), 6.38 (dd, 1 H, ) = 2.3/8.6 Hz), 7.25(d, 1 H,J = 8.6 Hz), 10.25 (br
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wherein; ZisCHorN;
R is H or acyl;
R,, R,, R; and R; may be the same or different and represent
H, alkyl or hydrocarbyl arylalkyl having up to 14 carbons
10 atoms;
R, is H or alkyl having 1-4 carbon atoms;
and optical antipodes, racemates and salts thereof with a pharmaceutically
acceptable acid or a pharmaceutically acceptable complex thereof, with the
proviso that:
15 R, is alkyl having 1-4 carbon atoms, when
Z is CH; ond
R,R,R;,, R, and R, are each H.

2. A compound of Claim 1, wherein Z is N and R=R,=R,=R,=R =R,=H.
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10.

11.

12.
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A compound of Claim 3, wherein R, is methyl.

A compound of Claim 1 wherein Z is N, R=R,=R,=R,=R,=H, and R, is

alkyl having 1-4 carbon atoms.

A compound of Claim 5, wherein Z is CH and R, is methyl.

A compound of Claim 1, wherein R=R,=R,=R,=H and R, and R, are each

alkyls having 1-4 carbon atoms.

The compound of Claim 7, wherein R, and R, are methyl.

The compound of Claim 1, wherein Z is CH and R=R,=R,=R,=R,=H and R,

is an alkyl having 1-4 carbons atoms.

The compound of Claim 9, wherein R, is methyl.

A compound of Claim 1, wherein Z is CH, R=R,=R,=H, and R,, R, and R,

are each alkyls having 1-4 carbons.

The compound of Claim 11, wherein R, R, and R, are methyl.
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and salts thereof with a pharmaceutically acceptable acid or a

pharmaceutically acceptable complex thereof.
5 14. A compound of Claim 1 having the formula:

OH

and salts thereof with a pharmaceutically acceptable acid or a

pharmaceutically acceptable complex thereof.
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and salts thereof with a pharmaceutically acceptable acid or a

5 pharmaceutically acceptable complex thereof.

16. A compound of Claim 1 having the formula:
OH

A

S N N
HsCim, WACOOH

HaC H
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17. A compound of Clain 1 having the formula;

OH

S\N

\‘{"\“COOH

CH,

OH

and salts thereof with a pha.nnaceutically acceptable acid or 5
phannaceutically acceptable complex thereof,

18. A compound of Claim 1} having the formula:

OH
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HeC CH,
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wherein: ZisCHorN
R is H or acy];

5 R,, R,, R, and R; may be the same or different and represent
H, alkyl or hydrocarbyl arylalkyl having up to 14 carbons
atoms;

R, is H or alkyl having 1-4 carbon atoms; and
salts thereof with a pharmaceutically acceptable acid or a pharmaceutically

10 acceptable complex thereof.

20. A compound of Claim 19, wherein Z is CH and R=R,=R,=R,=R,=R;=H.

21. A compound of Claim 19, wherein Z is N, R=R,=R,=R;=R.=H, and R, is

alkyl having 1-4 carbon atoms.

22. A compound of Claim 19, wherein Z is CH and R=R,=R,=R,=H and R, and

15 R, are each alkyls having 1-4 carbon atoms.
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24. A compound of Claim 21, wherein Z is CH, R=R,=R,=H, and R, R, and R,

are each alkyls having 1-4 carbons.

5 25. A method of treating a pathological condition responsive to chelation or
sequestration of trivalent metal in a mammal in need thereof comprising:
administering to said mammal a therapeutically or prophylactically effective

amount of a compound of the formula:

OR4
]
£
Zs L‘,/Q
OR
S1 2\31»1
5 x4
R®™™ 3 Re
g%
0

10
wherein: ZisCHorN;
R is H or acyl;
R,, R,, R; and R; may be the same or different and represent
H, alkyl or hydrocarbyl arylalkyl having up to 14 carbons
15 atoms;

R, is H or alkyl having 1-4 carbon atoms;
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27. A method of Claim 25, wherein Z is N and R=R,=R,=R,=R4=R=H.

28. A method of Claim 25, wherein Z is CH, R=R,=R,=R,=R;=H, and R, is

alkyl having 1-4 carbon atoms.
29. A method of Claim 28, wherein R, is methyl.

30. A method of Claim 25, wherein Z is N, R=R,=R,=R,=R,=H, and R, is alkyl

10 having 1-4 carbon atoms.
31. A method of Claim 30, wherein R, is independently methyl.

32. A method of Claim 25, wherein Z is CH and R=R,=R,=R,=H and R, and R,

are each alkyls having 1-4 carbon atoms.
33.  The method of Claim 32, wherein R, and R, are methyl.

15 34.  The method of Claim 25, wherein Z is CH and R=R;=R,=R,=R,=H and R, is

an alkyl having 1-4 carbons atoms.
35.  The method of Claim 34, wherein R, is methyl.

36. A method of Claim 25, wherein Z is CH, R=R,=R,=H, and R}, R, and R, are

each alkyls having 1-4 carbons.

20 37.  The method of Claim 36, wherein R,, R, and R, are independently methyl.
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9. The method of Claim 25, wheérein the pathological condition is associated

with an excess of trivalent metal ions.

5 40.  The method of Claim39, wherein the pathological condition is

haemochromatosis, haemosiderosis or cirrhosis.

41. A method of treating a pathological condition responsive to chelation or
sequestration of trivalent metal ions in a mammal in need thereof
comprising:

10 administering to said mammal a therapeutically or prophylactically effective

amount of a compound of the formula:

RZ H“Rg
!

COOR,

wherein: ZisCHor N;
R is H or acy];
15 R}, Ry, R; and R, may be the same or different and represent
H, alkyl or hydrocarbyl arylalkyl having up to 14 carbons
atoms;

R, is H or alky] having 1-4 carbon atoms;
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2. The method of Claim 41, wherein Z is CH and R=R,=R,=R,=R,=R;=H.

43.  The method of Claim 41, wherein Z is CH and R=R;=R,=R,=H and R, and
5 R, are alkyl having 1-4 carbons.

44,  The method of Claim 43, wherein R, and R, are each methyl.

45.  The method of Claim 41, wherein Z is CH and R=R,=R,=R,=R,=H and R, is
alkyl having 1-4 carbons.

46.  The method of Claim 45, wherein R, is methyl.

10 47.  The method of Claim 41, wherein Z is CH and R=R,=R,=H and R,, R, and
R, are alkyls having 1-4 carbons.

48.  The method of Claim 47, wherein R, R, and R, are methyl.

49.  The method of Claim 41, wherein the pathological condition is associated

with the deposition of trivalent metal ions in the tissues of said patient.

15 50.  The method of Claim 41, wherein the pathological condition is associated

with an excess of trivalent metal ions.

51.  The method of Claim 50, wherein the pathological condition is

haemochromatosis, haemosiderosis or cirrhosis.



