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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 ol ecul aty\Wht 48t 0B HREFSI fﬁydﬁ‘i@NH?c"@ﬁal lW@h'tﬁté%UBﬁ'i-bé%tlﬁ? éNﬁJQ@' fe

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 This\appglicdtion contains subject matter refated to that dis-

closed and claimed in copending 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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~, Med) Vol 24d3i nch et al, "Perspectives in Iron Metaboli 10
1520- 1528 (1903622)?‘2 dz;nd I\/tedl cine (Baltinore), Vol. 49, Finch etﬁé;qmsggﬂggﬁ
"Ferrokinetics in Man," pages 17-53 (1970)]. Because |t cannot be
effectively cleared) the i ntroduction of2"excess iron" into this cl ogéofEB 2003
met abolic | oop | eads to chronic overload and ultimtely to peroxidative

ti ssue damage [ The Mol ecul ar Basis of Blood D seases, Selignan et al) 1 5

"Ml ecul ar  Magiws rﬁﬁsar@a stmrtrbfﬁt aty)l F&tin PRES L t(?ﬂa%%)m §tp0t'8|mn I

Vol . 279, O Connel et al "The Rol®e of Iron in Ferritin-

Haenosi deri p i b

(1989) and@sP@?t;fﬁ &t*m%\“%ﬁﬁt%t%f‘“tﬁ@ﬁt@'ttP‘f’Sﬁﬁ'tﬁﬁzsﬁ??%%%% pﬁﬁ%s
Super oxi de- pgpendsmy] $8@))d Peroxidation," pages 3275-3280 (1985)]. 20 There
are a nunber of scenarios which can account for "iron overload," e.g.,

hi gh-iron diet, acutelioromeétagedisinonnoprinaatdss i ghiaoactefrizdw byetahighly each
of these si tlf,tatl ons, the pati ent ca’%t_ be treated by phlebotony [lvied. Cin.
N. A, Vol & SOF”%?WC 'é’Ql:Pr@FeéF)”'t Re spesafi GEMC 'mrfomlmmaémgstw

Phl ebotorry, 1 S79 Ho re irpnzoverl oad
syndr ones sE@oﬁgﬁ?Q f‘beté‘ll.]@ ?7}' @% ﬁ’gﬁ%%\éﬁﬁ 54%'@ Péfhﬂggglfﬁ%gl 2
4 F E B 2003 t herapy, apl astl c anem a and thal asserni al)h in which

phl ebot ony Mﬁtﬁbphém op@am Pi-idh (i 986 oehami Revy Auri. we\doh e Haltherg,|
Hof f brand, "Transfusion Siderosis and Chel ati on Therapy," page 499 (London,

1980)] . The"EiataMaHabﬂiamruftDi&eab,l FOn BsMag” @aiggisnl 23-1HE Q@8BS A Bngl.s the
5 transfused red blood cells; thus, the only alternative is chelation

therapy. Howeygid. V@lb?OBthrﬁFtﬁHt'a(Fa"ﬂ’é’rsgfeEﬁ%k\tﬁ)lré‘nQ\hét%@ﬁ%{ﬁ“’sfn g%sab'e
to renoveamnlrrumof tween 0.25 and per

He , VI A d

Ef FEelt: |ve Irér‘t202 ]eqfq @%g;’gr& PMEJ %1%%! %?@'ﬁéﬁé Y‘g e?é r f'%%g%flép
(1990)]. Al t&tougp (%P ﬂﬁaﬁgle effort Za £ h Veﬁ%sc(t‘ii't“:‘i t he deveil gment
of new t her dpaut*HE Bi n§2eRaI & gélg { g Fedu&an

i nfusion of offastioely Qledrede tRk mtheaaegehdbt\atestcewnpesﬁnﬁheo'ﬂmgl étb@taat or
produced by Streptomyces pilosus [ Helv. Chim Acta) Vol. 43, Bickel et
al , "Met abohietabodigdobpdeads tAcnhmmwweebadZendudetre@y Bo' pqmgedatlve

2129-2138 (1960)], is st|II t he protocol of_ choice. Al though the drug' s
ef fi cacy anHSFBﬁgiatr@ﬁE?td—lhé‘erﬂ ?@"t’/ﬁfa@%"wﬁ BlsadrBliseases, Sedigmanset abm a
nunber of shortcom ngs associated with | ow efficiency and margi nal oral
activity. 2tMalehdagMexhambsharfilad n Metadolisim S\prdeR il © (187 ) l&babens have
been studied in recent years as potential orally active therapeutics,

J., Vol. 229, O'Connell et al, "The Role of Iron in Ferritin- and

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



e.g., pyridoxyl isonicotinoyi hydrazone (PIH) [FEES Lett., Vol. 97, Ponka
et al, " I\/bbiwaﬁ%ﬁzl“%?n of Iron from Reticul ocytes: Identificatifgn/839%/19631
Pyridoxal |sonicotinoyl Hydrazone as a New Iron Chel ati ng Agent," pﬁggﬁs
317-321 25 (i 979)], hydroxypyridones [/ 3 Med. Chem, Vol. 36, Unli E 4093
"Specific Sequestering Agents for the Actinides. 21. Synthesis and Initial
WD 00/ 12493 PCT/ US99/ 19691 4 2 4 F E B 2003 Bi ol ogi cal Testing of

Gct adent at e Mé?ﬁﬂétcé?g@g lfaglz%tt?: DX e 'thiélaeaemﬁf, il WANES phiBBEESMROR- 509

(1 993); and Lanc Kont oghi or ghes et al)

"1, 2- Di met hyhoB-ahy 8P Yirba- ir Brodhénistraldnd Médicendnebht By Hoffbidrad,
Treatnent of Iron Overload," pages 1294-1 295 (1987)] and bis(o S

hydr oxybenzyuy,- iepediryRpdi td ilagh ( an Y.
horo Lo R eRed A sed e e tion (R Tnaemems ndin Y.

pages 36| -3p880M99M4d patientcivasoybe ledyanthoohgicofipheericgss atarsisabeory.
Interestingly, the siderophores have remained relatively untouched in this

sear |c|hS | Tgei trangtusest n;emhi q ¢qih‘>|4 &h@aﬂihegféatyeait%'nnayleli@Icmaﬂ@naharapv-f
4G \ tdap’ | |
§ﬁ{ o b?eﬁent GyeREfofn pEaresns doaoetiEciVd. oo reiaw?fp‘ﬁﬁ#%éﬂe%m? o
R L _ ( D , 3
ave been s fﬁ%@gigdgsrﬁmlmm@ﬂ%leﬁwe‘aéﬁ gré?ba&ﬁa rah@%% J@Fm?n%é% d@':

GQuternman et a y of Enteroc In as an ironh Chel at

Studi es wi t Iy SRR eAETOANYOR Mpseitmﬂamwwﬁmian&cnﬂg@ﬁnbgzwc?rﬁ—
(1978)] and rhodotorulic acid [/. Pharmacol. Exp. They, Vol. 209, G ady et

al, "Rhodot jC f - haaty fAf i @R "l ating
i page b ARERLE RO Ao Rl Aabiglsseon | gageOhe?

ef feckOve at1tbdaOOfy).iron, the latter conmpound was reasonably active.
Unfortunately, both of ese cyclic¢ siderophores 20 exhibited unacceptabl e
toxicity, and neither 6352’9&@@9&%\%‘5%}'@%?9 aBtPd thas MR]N wEVESkeAndb as

there were a of sy ety r&, Wi I isfa ry
properties f&%wm%”& ooﬁh@%\ge%&%géée)n%r%r%% cgﬂn%?l?g%h%’. the

OS/ 624, 289f i § gskvahebu29)scd Id@sidmafediesf@riidmiie BRNA HeSE Btttk

whi ch are incorporated herein 25 by reference) discloses certain

2- pyridyl - L1gyduixambisdreh cdrdbavor] psodué€d 0By 194688t ROy ESop//2969 [ He/C 4 F
E B 2003 acids and derivatives thereof useful for the treatnment of human

and npmhunancaphalcsa, Volnasd padkell ReadrMerttald Pre peltti eprofvest h Ofydetes.
deposition of trivalent netals and conpounds thereof in their tissues) as

wel | as the plirflihirdB Olages2 1mes-a 53 810006 ONPRUTHFLHE PRt ieickice.
systens 5 overl oaded therewth.
Although the drug's efficacy and long-term tolerability are well-
documented, it suffers from a number of shortcomings associated with
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



it is an oky®edn2983 t he present invention to provide additi ongérmes@logor
t hi azol i ne acids and derivatives thereof which, because of di ?erent

vol unes of distribution in patients and different |ipophilicities tharfE8Re]
derivatives of the prior art) provide the ability to control the pharnaco |
Q kinetic properties and toxicities of the drugs. Another object of the
present invention is to provide novel pharmaceutical conpositions for and
met hods of BiokagigehT esfinhwfdctadenhatre Mixes Carte oo R tien hpdealx wby i diecapy
entailing the prevention of deposition of trivalent netals and conpounds

t her eof i n atedd@asdshdragss)50455Q9 (WO913)agnd HansetnVahtli, dorspadiergheas al s
and conpounds from systens overl oaded therewi th. SUMVARY OF THE | NVENTI ON
The above asndlgtih2r Dihjethyb-3atsy drealpyed-dyonkeanCradiytAdtive@he lator fore
embodi ment of which conprises conmpounds of the 20 formula; R40 OR Rl gull R
3 R C OR 2 the Braptmenpoddrorp@yerpaghepages 7204-A X (N8 R)i andibis(agey | ; :

PCT/dJS99/19691 2 4 F E 9 2003 R,, R2, ,R3 and R t he sane or

di ff érent fPéMP&@NB‘ﬁFhaFRQE'%PW%PSEHF b@ﬁ'ga@ggBﬁy@”ﬁQﬂ“ﬁé (o 14
carbon atons; and 5 R4 is H or al kyl having 1-4 carbon atons; a salt

t her eof wi tH.Ya AbadnscdutValal8l2 abtagyadt alaéHBER:: oA pPeremitaluDiralt biarny
accept abl e conpl ex thereof. Another enbodi nent of the invention relates to

phar maceu tChelatogipagesi3Gis-3 68 (hD90losane Has yetcpravdrstabeaompletely
t her apeuti cal !¥ 10 effecti ve,arrt)ugt{th of {he above conpound and a6 .
phar maceut iS&IST§CtIYeplRIAresing v dhe nigesophores have remained relatively

untouched in this search. Their evaluation as iron-clearing agents has
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



An additi O’Wbo/g%%??! nent of the invention concerns nethods O?ﬁﬁ{l@f{%bfg or

treating a pat 0gi cal condition in a human or non-human an

associated with an excess of a trivalent 15 nmetal, ion or conpound t rFEETZUU
conprising admnistering to the aninmal a therapeutically effective u J
of the compound defined above. BRI EF DESCRI PTI ON OF THE DRAWNG Fig. 1

depi cts a radds aod dedhvatlyes dheprafpisainbfartibedoeatpoemdsf loé manerichaenti on. 20

DETAI LED DESCRI_PTI ON . THE | | ON The .present invention |s predicated
on the dis ”wm%&wsaﬂ'ﬁﬁggf%%eab%iﬁegftgﬁﬂrre&e'a?e” I‘if&ff)%t’BPoacti ve
chel ator's aif iR AnL24R A HERYRIASHEr dofirf e Fri2008: SRANERLLARES T or
trivalent nmetals such as Fe, Al and C. They can be adm ni stered to human
and non- hunalimireatiet soft cuph eviend st ard deposidiirads dfomebiplogigabrsystamishe
ti ssues thereof. T%ﬁ/ are also useful for the elimnation of, e.g., iron,
fromsuch naysfeaded therewithwith, e.g., 5 haenochrommtosis) haenpsi derosis
and also cirrhosis. T I i i i | i.al ysi opat hy,
109 aflotedt O AP BLL S |Roehﬂ83 tg Scrvi?%eegaégt@g@ﬁl pat ny

ost eonmal aci a and Al zhéiner's-di sease. e conmpoun are
charact eri zggyvdlthidi® |Rfe/Aaigs Ahe deFVAQIV e3ttBRY EFN KR IEHMblel aR8e 3F WeFrk fdnt( ™) -
The bonds sur10 roundi ng these carbon atons are arranged tetrahedrally and
the substi tvelnnses hiidifoibdeidnt i phtieasy amdt difiereat bpophilicitieatbannthiel xed
positions. The fornulg reBr.esents opti caga ant | podes exhil biting either the
(S) or (R E8HYRYYRR PLHGERMISRGRN RTPV(FS tha@bility)taeprifo! the PRAEMACO-coons H
~C O H CHERR droderties aRbodTERRR $REBphgLation 1n the above for mil a)
Ris preferably H but may al so be a suitable acyl group which is cleavable
under physi ol ogi cal cAndthéromisjero of tdef preseny dnoantion ésrpo prdsidendosel

bi ol ogi cal | y,_acceptahbl e aci d. Such acyl ou re known in the art) e.g.,
the acyl raél"é?ﬂ‘a ?“%Céla?%RPé'té&"i‘ﬁ?‘?é a&f‘béf"@ F‘?ﬁtrﬁéF’t"‘ie@lﬁl rhy ni c
acid sem-C, -GA- tern calr i I /19601 2 4
FEB 20D3 a(C::;d H%edﬁ# erggflkﬁlrr%& g'? r{té(né@v\glf éh%@%%ﬂ?ﬁ%ghgﬁévgﬁgpk (rgrgnber S
such as an depbsitiati shtrivaldmOnetfisGidi Ehmpoundy thdraofin tibsted shardfnt eger
fromO to 4 and ALk represents C -C4 alkyl, in particular methyl or ethyl.
Suchlbryl grewsll as gye rbmisztinpl @) sueh okl arPIKAM PELRESfEarbbYSteMY 5

2- (rnet hoxy = ar bonyl . Further acyl radicals are, for |,

exanpl e, C, Sﬁég%é%ig%@gfé@gﬁh as acetyl or propionyl, or nono-substituted
or di-substituted carbanoyl such as di-C, -C4-al kyl carbanmoyl, for exanple,
di met hyl car banoyl or diethyl carbamyl, or C -C4-al koxycarbonyl -C,

- C4- al kyl carbanoyl, for exa 10 car banoyl,

et hoxycar bonyl net hyl cgf,Ragpyie girn eb?ﬁgpﬁg@%g;g%éjwﬂ%a:%r»pﬁtqrg)étgrreggm R2,

R3 and RS may be the sare or di ren stral’g ranched
chai n al kyl jiaattith, upneoedbarfirfan af owthicle. @mprises compounds of the

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



met hyl , et hyd po/pr4epyl and butyl or aryl al kyl wherein the arylycﬁmsg'?{wsgis 15
hydr ocar byl and the al kyl portion is straight or branched chain, the

aryl al kyl group having up to 14 carbontgjatom;. R4 is Hor straight or24 FEB 2003
branched chain al kyl having 1 to 4 carbon atons, e.g., nethyl, ethyl,

n- propyl, isopropyl) n-butyl) isobutyl, t-butyl. Preferred anong conpounds
of the above fornula are those of the formula: j4 01 2 ORSNR1 ~~~11" R
., 3 R C@whergins 0 ZisM0HorN493 9 2 4 F E B 2003 wherein: Z, R R, R2,
R3, R4 and R5 have the neanings ascri bed above, as well as salts thereof
wi th pharmaceutically acceptabl e aci ds and pharnmaceutically acceptabl e
conpl exes thereof. Parti rly preferred are those conpounds of the above
5 formul a wherein: aﬁ '%li%ﬁgg&:R =R2=R3=R4=R5=H, b.

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
formul a wi th phar nacRytR.¢&;lapdaR¢ epayabedhaciatse alrstifferent asd nearesent t he
present invention. Sujtable sucr cj ds include hydrochloric, sulfuric or
phosphor i d’*a%likdfépra{ﬁ’dﬁ@lcﬁr%)é Gy HEMLBGYWPE,I%} iGRIRON RY@MAeangnd t he

| i ke. The invention also includes pharmaceutically acceptable salts 1 5 of
the carboxylic acids of the above formula. Thus,.anmmonium salts and netal
sal ks such as the al gald I lign | s sans, e.g.,
sod?sum pot assi um rr%‘btnéegir%rtmﬂ(‘)(ﬁ@glvﬁ%?n gale%'?igt@mﬁsﬁ as dival ent netal
salts such as zinc) and salts with suitable organic am nes, there com ng
into consideratjon such salt formation especially aliphatic, i

cycl oal i ptiasale thereafwitha ppaemasedticghyEicceptaieadigan @ @harmageuti-
secondary or, tertiary,mno-. di- or poly-amnes, and al so heterocyclic
bases. Succl‘-i‘HXn"i‘W%ﬁﬂe, c9mpl8§atrtr1&r899| ower al kyl amines, for exanpl e,
triethylam ne, hydr oxybenererdblodi MEreT thehv EXATRIBIates iy Prarreadu-am ne,
bi s- (2- hydroxyet hyl )-am ne or tris-(2-hydroxyethyl)-am ne, basic aliphatic
esters of tialceohpoditionacindsinitf aosaganpbe) dompnisingnzotlempeblitically

2-di et hyl am_noet hyl ester) _| ower al ké/l eneam neg, fgr exanpl e, .

1- dOnhyl pi pgquy\fﬁa,awémgapﬁythe 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



am nes, for exanple, dicyclohexylam ne, or benzylam nes, for exanple,

PCTNS991 19P%@ 08(13493 di benzyl - et hyl enedi armi ne) al so bases of tHe/B§#118¢He

type, for WD 001 12493 PCT/ US99/ 19691 274 F E B 2003 exanpl e, pyridi n,g%]F
coltidine or quinoline. Further salts include internal salts (zw tteri®ohi £B 2003
forms of conpounds of the invention), wherein a basic group, for exanple,

the basic ni §Q@estrahesNfBF @FQRlert "michels PO el iA1%Nnd t,.prqihggagaqp by @
hydrogen ion originating froman acid group in the S nolecule. ' OMng to

their hi gh satobnisteyecirsd doodanobhedabidni-tyimaet mlannoals apl preesnofthe
conpounds of the above _formul ae, especially wth_suitable paramagnetic

and/ or T adi oHEPOSRIGRBH £ cHANDIN the dsaues Hirreat: Thgymre alsodisednbiarn c

medi cine, fo . Xoray adi de, .l d magnet i c
resonance di Qg‘:]%)(;eg{nlﬁcngn%oh%oﬁr%swggp tqtﬁ!é}nag%vg éé&ﬁ#‘geaﬁgf%%g@{/mt%gsﬁ zed
accor d|5_ng t Ohhbﬁwdﬁ%hhms%hﬁ’@nﬁetdefr@ﬁsfhndl alddcirdhadier ETRePafats find
D-cysteine or a reactive functional derivative thereof. Free hydroxy groups

present in tBeptisapennidsdiMysineensenbalopsthyvresteasalpeizopndoplaheymerct ect ed
by conventional protecting groups. Such protecting groups protect the
hydroxy gr ougésqi%m undesi red condensation reactions, substitution
reactions and the |ikeThEheompiefds 88s @IBEPabERE e dHhtrﬁ,@fB%sz%H ggdtqp_em)ved
easily, i.e., without undesirable secondary reactions taking place, tor
exanpl e) by ssymuhgsiic catbomn atedumanked withaamasteriskk (fowniTperbsas sur-

Protectin roups,. and .t he nmet hods by which they are introduced an it
of f ar]é)I dgsgfpﬁ ging o?hee‘)?aﬁﬁlrg?ni ﬁtgrlf’rsoltaé%tFV@X@GUFS‘I%"Fhe%I‘JﬂEW@g the

Chem stry," R ; S L \? :3) s Y tnp#ﬁn der
or gani schen 'u?%k'ugl,: Eﬁtﬁbﬁhuesneé\a/‘ﬂ%d ‘W eeg{ytfpg\#?ﬂgéafﬂgngétfx qu ?r%elyﬁrfg i eme
Verl ag, 25 Stpdsigents. TheTdymuSurdmiekentsyaiptical -apt ipioziasienxdhibitingsitheeihé or
exanpl e, acyl radicals such as | ower al kanoyl optionpally substituted) for
exanpl e, by KS) 6péR) cerioramtionagistwmyt dnbbapd (libpelawi " radi cal s of
carbonic acid W A 00/ 12493 PCTI US99119691 2 4 F E B 2003 seni esters)
especially tert.-butoxycarbonyl, optionally substituted benzyl oxycarbonyl,
for exanpl e, 4-nitrobenzyl oxycarbonyl, ordi phenyl nmet hoxycarbonyl)

al kenyl oxycar bonyl, for exanple, allyloxycarbonyl, or ‘es;hal o-1 ower

al koxycar bonyl such as 2, X2-trichl oroet hoxycar bonyjjy ayso S trityl or
formyl) or organic éllyl rhdicals, also etherifying groyips that can readily
be split off such as tert. 4] ower alkyl) for exanple, tegt.-butyl, or 2-oxa-
or 2-this-cycloal kyl yiay-o] S~Qr % ring atons) fok npi‘é‘)wt‘ft r ahydr of ur yl
or 2-tetrahydropyrany Nor c&res?)%r?di ng this anal ogues, d also optionally
substituted 1-phenyl-lower alkyl such as optionally sub 1Q.gkituted benzyl
or di phenyl methyl, there coming into consideration as substitBents of the
phenyl radicals, for exanple, halogen such as

15 (S) conformation (R) conformation

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



chlorine, h@whfskoxy such as nethoxy, and/or nitro. A reac i onal
derivative of é%gr boxy group (Y) i5s) éor exanpl e, an acid a%]%f;/gﬁgég%‘an

activated ester or an activated amde,“Z 5 cyano, a group of the fornp)'eFEBZm
-C(OR))3 or -C(=NH)-R, in which R is |ower alkyl. Correspondi ng

derivatives are well known in the art. O the anhydrides, the m xed

anhydr i dechd 6esypeiaally) estarin mhieh omarbey | fasyrli ekaigrmeemberseuipl e,

those with inorganic acids such as-hyc al hc ,acids, i, e . the

cor r espondiny’ zf%iy_ rﬁg!cia&iéi)('mr(dg%ﬂb%& _Qobcﬁiﬁ?)l"i‘ d‘ét_ycgr” it 8 'BL8IeMl so

wi th hydr 3zokCoasl 4lanid Rk rdteseRsresrondiy iAQahiRalohe thy SNetnyTl xed
anhydri des are, for exanple, those wth organic carboxylic aclids such as

wi th | owerSwdhkandaamupsydiie; facexiamgpe i meahbyy satbstrivt uetdeh x yfcarbewpaingt e, by

hal ogen such as f| uor'hne Orqtﬁhl ori %%1 for exa ivalic acid or

trichlor o%ﬂﬂ%‘%%ﬁt BFYW OY¥FArPVst ¢ ‘é'}tggléie)_’é%ﬁalrwiqaé%ve?feal k9
sem ester Se)PJJntér,b(%n—' -aQI'k‘Jnﬁgpgh&? ars%e?i}h%'} Pgélpi'o%gh%wnéﬁéuﬁﬁ;&f— of

carboni c aci tFr or gani espec _ atic’or aromatic,” sulfonic
aci ds, forugxamyldi-spbtotwedasvbimuyt saehas dEC be, agkyvedwrnesylefer there
may be mentioned, for exanple, esters wth WO0'00/ 17493 12 2 4' £ E B 2003
vi nyl ogousexdrophal digietbylcashamoysueh disthylegibagaay!, | onek, < kahodxy- or

i rninomet hyl  ester-halides such as di.nethylimno hyl ester chloride

(pr epar ed SATBRMYHEC Car AT FREAET QY i eiB g n FAth SXVe TSty et <

di meg hy! - (LGBiaof QAL RYhby| &Rk Ry IEBHIhEG1 8F 2LRendRydBitRnylethyl-
(CEE?ZN:C(%;L') élﬂ%q[err] ,VS whi g]h cgﬁy be obt a?ned, for g(arrpl g,yefrgm

N, N- di net hgdrbaetayl. de and phosgene), or aryl esters such as preferably

sui tabl e substituted_pheny] esters, for exanple nyl ester sybstituted
by hal ogen such as cﬁl"h'fﬁ')rg%,a BRYRE Hig Fg'?‘ef%)'?ggf}a{ﬁﬁfé‘,”%mﬁb’tb% meny!l
ester) 2, 3zdLnid.r t&LaiR Akt Aavirfs tac n ter

N- het er o- asrtgél hlttc(ggtslfrg)r‘ghggc aé'g a:gLoéli\l- t%e'n@ 3&;£@g§?§§§}@ﬁ§§a ple, 1
- benzt ri azwleaheht ethylpprobdi acylbtyl oo eytadkgl wheheimstié sugicpaptiaiino or
N-phthalylim no ester. Sujtable activated am des are, fir exanple)

i m Hazol | devdrogarByk wd,s dher AkybPOAESN fesFEBNt s bianched chagg, the

adi azol i nopj fer f j ss according to the

i nvention %éﬁ’?@cy{ @ergpga@{t\}ir'@ﬁ %ﬁ@&%@&?ﬂd%ﬁ?he nitrite wwth a cysteine
derivative. The reacRidp Hsorcstraigit outbranchedidiedih ARV @atvisgich tas4an
aqueous solvent at anbient tenperature or, preferably) at slightly el evated
t enper at ur €argT kAR, Methybethsb n-proey!. isparands er epryl, Eedaityhn i nert
gas at rmspg_e%e. 20 In resulting conpounds in which one or nore functional
(hydroxy) gr Lﬂtﬁ’é are protected) the latter can be freed, optionally in
stages or sinult aneowséfekrddam ot EEi gouMs GftheSEoY/fdmanRk ffe thiseol ysi s,
especially hydrolysis or acidolysis, or in sone cases also by nmeans of
careful red@¢bedarmsilayl protecting §goups are advantageously 25 split off
with fluorides, for exanple, tetraetldyl ammonium fluoride. Salts of
conpounds of the invention can be madufactured in a manner known per se.
Thus, salts of conpounds havi ng agrdi sxgroups

OR



PCT/ bJS9911389daan be formed, for exanple, by treating w t%@é&,w 0]
conpounds such as 19/0 001i 2493 PCT/US99/19691 2 4 FE B 1 a(i kal i

netal salts of suitable organic carboxylic acids, for exanple) th i
salt of a-ethylcaproic acid, or with iWorganic alkali netal or al E%%ﬁég%ﬂ}
earth netal salts, for exanple, sodium bicarbonate, or with amonia or a
sui tabl e organic am ne, preferably stoichionetric quantities or only S a
smal | exceghepdint he Bak{Rf ®,TROIRAGABIR HeaTtHisathariagd saefblidosbewd t s of
conmpounds of the invention are obtai ned in a customary manner, for exanple)
by treatinas welh amn sattisdthereaf swithalpharme @utiatiyangeeptddedcidisnaadnal
salts of conpounds of the invention (zwitterioni¢c forns) can be formed) for
exanpl e, HRharpacavticalhyaceep SamiRlexessiiereobuch as acid 10 addition

salts, to the isoefe ' in rqe it ak, base Qr. b
treating with Iiqui d%‘ﬁ@é&@%a‘ﬁ&ﬁ’gf?dsgﬂh&%%é'ﬁé’mst & 'ﬁ? QBE’Uét omary
manner i nteyhheafwhergampounds: netal and ammonium salts can be converted
into the free conpounds, for exanple) by treating with suitable acids, and
acid addi 1 5 tion salts,ZfioCH=aadpRes Ryy=tR,eatR,ng Rj EhRa=sHi;t abl e basic
agent. The starting materials are avail able comercially and/or known or
can be manufactured By knéimNoRBERseR; =TRe F Keerrdte=cRn=0bl; split in a

Kk | .. af i f th i cal i pod
"o di astardaressareerdhy; B8 apiely bug Retedlcthelienl opt | cal Ly active
acids or bases. The I@hﬁﬂﬂ%‘éobﬁgéﬁsﬁbbfﬂ ASCRRRL! 6f eﬁérpc%mg§u%fdst Bf tReesent

i nvention can be used, for exanple) for the manufacture phar maceuti cal

corpsi t i catsowdfarim alawithmplerned deatidally sroephablefadite atsd com idspartce
together or_in adm xture with inorganic or organjc, solid or liquid, ~5
phar maceut @ &hpyPERSEASt yeatiody r i ¥iabiensusharrisiseintlude byaseshiarims

e oral i€k BYERhER Y i Bl SRt BRIt Slnif8 e, ="
adm ni strajh@rhéojkear m bl ooded  wo oo/iaa93 PCT/US99/19691 2 4 F E 8 2003

14 ani mal s, espe0|allg humans, and whi ch contain the pharnacol ogically
active substance on Theirwention alsgdnhkrdes pharanadearticatigacceptdhleasattspt abl e

i . The d f.th i b d d th i f
war bl oodtE FATAONHE 2577 REHG BIHA TR d QL ScBRUPEMT S48 87l | ness
to De {1 eapieda Pt aen 88 tHaC URH % ofa 34 NG L0 HIRaRA, e.g.,

phar maceut i prepar ations contain from approxi mate

appr oxi mats3diudb fhotansium sinargrelsiurhrameadpium saltept ewel 23%6ivalamymeralnat el y
90% of the active substance. Pharppceuti cal conpositions according to the
i nvent i on S84, YL ag,zanpl @nd salts iR suitablasyeanie gmisgshtherecagues,

tabl ets, capsul sitari I . cantain fro .

ol BRSSPSR R B B ¥ i

appiExi Mat&leyoiph £kié-OalHHRXidraheh NpRatlc Ypritdafyhes dedd eyl RGT ety The

pharmaceuti'cal conpositions of the present invention

' mono-, di- or poly-amines, and also heterocyclic bases. Such amines
are, forexample, lower alkylamines, for example, triethylamine, hydroxy-
lower alkylamines, for example, 2-hydroxyethylamine, bis-(2-hydroxy-
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



1 5 are mawsr@ae4msed i n a manner known per se) for exanpl e, POrAwe®ase99f
conventional m xing, granul ating, confectioning) dissolving or |yophilizing
processes. Pharmaceutical conpositions for oral use can be obtagneq {HFEB 2003
conbining the active substance with ond or nore solid carriers, if desired,
granulating a resulting mxture and processing the 20 m xture or granul ate)
if desired or necessary after the addition of suitable adjuncts, to form
tabl ets ogxdragep pyoidise, ¢ollisinearnguinohiey. chorthlessahes intodpanedredl i nt o
plastics carriers which release the active substances or allow themto

di f fuse i salep@witeranicmivumssof Sumprmindcaf theiny eqntiors pdrarein g Fasiter s
such as guars, ffor 25 exanpl e, l.actose, saccharose, mannitol ,or sorbitol,
Sel | ul osed R hefali BRI ARG Basit BitTRTBAGIEARPESSEH YN BERRIEING FNal ci urn

phosphat e; 0 j r ok ' ' S es, for
pRoSphat it By 3 ARERLQUIP TR inlne Bl s2)8 brsesbrtnd
metdyl cel pg|eegle. Wo oon 2a93 15 PCT/ US99/19691 2 4 F E B Z003

hydr oxypr opyl net hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose and/ or

pol yvi nyl pyrr ol i don@wismgtbdheir ighesdlubiljtydind goedrtaleanability; metz! idre

abover nent i o%d starches, al %o ?aﬂboxyrret hyl starch, crgss-|inked

pol yvi nyl §9MRIEXBSRE COMPAUNGS o e anevg Tormuias) esredrEvWithishItadle odi um 5
al gi nat e. j ar i f I ty i i.n ents,
For oxampPalriABrBLR Suf R Taas v BIéaR Salf bE U a FORERt 8% et i
or cal ci UR &i#ghatBc MRdi@hePToyediymene SLY&p! radloHIRGIde! GRraSudd OVi ded
with suitable Toatings that are, if desired) resistant to gastric juice,

t he® e bei agdised)agmetdc resérmancodiagnostiesd sugar sol utions which option 10

ally contain gum arabic, talc, polyvinylpyrrolidone polyethyl ene glycol
and/ or titani um di BRMROUNEEGAEINEREOVEN 'irﬂ“glﬁ t'e Yegﬁrﬁﬂ?ﬁ?@sﬁﬁ ents or

sol vent M uchigo) ieTehlioUIAREUR Rinf9R RS WRLReLEpLEant to

gastric jurce, | 'ut rons o ce ose pr i ons 'slc

acetyl cel pukpseinbioral péstive skt d@ivaBveyhepddful ose phthal ate.
Coloring 1 S substances or pignents can be added to the tablets or dragee

coatings, for exanpFese hydranegmupspeessntiiddheidaroaouodsef therabowé cati ng
di fgerent dose[s of acti vqe;hai}]bSt ance. %her or al lﬁ/ a‘dm' ni strabl e

phi maceutd’ @A IagoAFH QRY YaPEOLGre Py P ivgidipaal RERie BING QreuiPs- and

al so soft u fige i I Ci as

gl ycerol %1#8231%@{3? gﬁnﬁThg&élrgsd‘?rﬂ%lggg tggp? gfig(gxﬁargré‘é%;ﬁ% gfér’]hf hﬁ%sﬂ%g

i ngr edi entondehbetidormeacfioasgsabstiatdonf maceiomsphay the HEel XTheeprs+ h

fillers such as corn stach, bi nders and/ qr glidants such as talc or
magnesi uniestslg AreuRsd capt PBNHIT9dyced; andefamorgds 8a8ilvapew MTheHE acti ve

97 e el S S ol R g R R B R O
g'ﬁwol S, bf rbaLREIOROSHI Bl Paninee KWowht pbt IsieZePgotdthfy afteRbs anWitPP! 12493

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



2 4 FEB 2003 her forns of oral adm nistration are) for exanple, syrups
pr epar ed in%g)oé’&’fg mary manner that contain the active ingred’lcé'H{S9?’Fﬁ5¥l‘or
exanpl e, suspended formand in a concentration of approximtely fror? 5? é)?ﬂ
20% and preferably approximtely 10% drtin a simlar concentra- |, ] E 03
that provides a suitable single dose when adni nistered, for exanple, in
nmeasures of 5 or 10 m. Also suitable are) for exanple, powdered or |iquid

Concent ol ot BT EPoELRELANPK S LOLLEXmbBy1 bl ol RupRnEgRl o o

can also be™p 0s€ quan y’ sul osage

forms for pPRERRYR,HAIcABENYI, $61éx 4 pllé P wit  blreyil by GatirMys, Sl iphleaph- of an

active ingredient in water-soluble forn) for exanple, a water-soluble salt,
or sterile amthoxycanpeoyi, ahkendpxysadrsnylhfatexample,mlblbxyearkenyl, or

R BN L S
pctive, el A gothl BE At ARLE ARG e BB hac car

adm ni strat P%i%bé%lﬁd&ﬁftmﬁ 2 16l 113Wer SHRYIVEF examiiSlel RYARN DAY 3bsO

relates to conpositions for diagnostic purposes that contain a suitable

met al conpl 2xork-a rcdaimandy abdalidyd heinub arélrémgatomds, Ror &xamiile, ta8ra-R4 and
R5 are as previously defined, 20 The invention alsg relates to a nmethod of
treat ment ohv@mfwﬁgr@mterdahmﬂfwawgnvﬂ\ o4 CREMRFRONAIBadbIaANGIaalRE anhi ch

i varent neemopuprahISHEPRAr 1 -BhEnFEBNEERBRY Buich &7 pBEORRIN S, (e

bodyLoWhi Chsﬂﬁ.gtfé‘bd bePI o eiphdiyinet By I, tllerd t8HANAPINt 0O Shiiderdtion as
prophylactically or z5 therapeutically effective arfount of a conpound of

t he forml asobstfuentshafntteupheayl yadioadpt ddrt exsahple, hbadeden Thede as e
used for this purpose eiglf(ci ally the abqgve-nentjoned Ehar maceut i cal
conposi t i on§hlogingyi oy escalKkoxy gy 33 MsS¥ %f RrdpbrOxi mately 50 ng to

appr oxi matel y 10, 000 ggknﬁt%?ﬂe FUPR Rl 9§/aw883ﬁnga’%0$%88§0%gﬁ]§2 gﬁw y

from approxi mately 30 t 0 ‘approxi nate t he

present i nVé)@éh?ebﬁinngci@dﬂhhhétid@@ri actvardTbseeded aani fateld amide,

approximately 70 kg body wei ght. The dosage can be administered orally in

sevet@l , foeyananpl@joummdeihe f@rmu&mmc@%\s)@s@r F&{(=NHY}R eiri whishgR) is
rms _of the

e LU R T TR TERE T TR T
Lo ) O Puat)ar CERNINE 0egURCU Ao B f ol ok St o
limtation &bler edixedenhpdetes ase afar eyiarepld, thosewddyiremgaGenatigisadech
as hydrohalic acids, i.e., the corresponding acid halides, for example,
20 chiorides or bromides, also with hydrazoic 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



Prepar ati Qo eh gs. Drug solutions were prepared in 60% 409
Cr emophor R?I—Z(b% MPLE 1 2, 4- Di hydroxybenzonitril e was p\r,\g%’g}r:uésgwggé%lordi ng

to the 15 nethod of Marcus in Ber. dtsch. them Ges. 1981, 24, 36521_ e aS
follows: A mixture of 2,4-dihydroxybenza dehyde (5.0 g, 36.2 mmol)Z4 $68in
acetate (5.94 g) 72.4 mmol ), nitroethane (5.44 g, 72.4 mmol) and gl aci al
acetic acid (10 m) was refluxed for 6 hours. After cooling, the mxture

was poured on ' .and d_w L t t 50
. " he. cUiBifehte saRe® e <Rl 3ERACREY i Biells BRTEETKERRY. Brt)
the pH of (i ENERRYSebBdrhali®emisnel Al dfmedhyksihDAtPd) <a0dr theoggkvent
renmoved i n vacuo. Flash chromatography (Si Q2, cyclohexane : ethyl acetate = -
1: 1) af{preaded, firothhyhlr caybemybai acid eand. B exahdgde, adirmepayle(yel | ow
solid. '"H NWR (300 Mz, DVBO-d6) b 6.33 (d, PCT/US99/ 19691 _ wo oonZa93 18
PC E' / Us9ochimggethylidings-imigiuni ¢ghlogide of therdpymuda f3HYsN = HCHGHFZ(d, 1 -

H J_= 8.6 Hz), 10.3 5 1 10. 78 1 H . IR (K 2200 cm' MPLE
D 475 D i MLt B He RN ESl 1T XA Bl Erodn M et Elas o B ang as

d ; i QL : 7
ron) vas sgefEn o afiustLcs i g8 iePeriny TRAONEHR it ety [
mol ) prepaseds forsaimbee, bhenyl asurérxu%rseitofedibgamcg%emmm@lcKla;%em ) and

0.1 M phosphate buffer) pH 5.95 (70 nm). NaHC03 (3. , 38.7 mol ) 10 was
careful |y addédr biditreefaon e(Xam@lea’smtrﬂnflﬁi\vdESmCZL%ﬂgmlWDph@mybasuwur s.

Vol atil e component.s- wer e repove unﬁier reg\g ed pressure .and the sol ution
nes acl di | Bed ke R R e SRS DT ARy S AnAt bR Er S §EE 5ns

fil id dywi d nol (20
hy VBT MR ARGz 3Bl (AP B RRIET 1 oM ARRZhI R or 00 gMa
the aqueousm$nd wbters smhmmmtua}:hyxhim@t N-@htBaly|i2Athaédter TISiasleous

| ayer was filtered through a fine trit and acidified with 1 N HCl to pH 2.
The preci patHvatedhastdes akgs faaexampie, aidagolides, adgedud 4-dy@mzalides,

extracted with_ethyl acetate (4.,x.400 ni. t he conbi ned organi c extracts
were dri ed\{\%tl(ﬁﬁggaﬁy's é’ﬁdﬁ'?h‘é"g%?ew?\ﬂgg'&gﬁoved 20 in vacuo. The remaining
sol i d was conbi ned wiat Bréfagradf RSinidfahfd ppb ey hcandiiflyi @i s hiioh
vacuum at 40C for 12 hours to give 4,5

di hy8r o- 2- {(RtHe deagidopnxyfaanrhpoumidaobithedtig)itec withoaytysteted derivalBieg)
66%, np 266-268C ,gde,c) aEgl,n J Chem) Vol. 1 5B, Kishore et al, pages
255257 (197)repEH ORI GAHRECUIIAMRL] S0IMeNINR 302 MaA Y eguscsolvent

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



25 ds) b 3.61 2 H) 5.38 (dd, 1 H J =7.2/9.4 H), 6.31 (d, 1 H J =
2.3 Hz)) 6.‘3@"}’/?21‘,931 H J =2.3/8.6 H), 7.2Z5 (d, 1 H J = 8PET/HEYY194Y. 75

(br wO 00/12493 19 PCT/US99/1 9691 2 4 F E B 2003 s) 1 H), 12.60 7BbrfFEg. 0
H, 13.1 5 (br s, 1 H. Anal. talc. for |[GLOHONO4S: C 50.20, H 3.79, N 5.85.
Found: C S0.13, H 3.82, N 5.85. Conpounds of the invention in the schene of
Fig. 1 wherein Zis N my be prepared as descri bed above in Exanples 1 and

2,24 ﬁééﬁ L%@%%’ﬂ%séﬂaim%@@ gf?ﬁ@"@%iDqugggéfiiﬁyé%ﬁoﬁsﬁﬁd%qﬁgéf%rps%errb@eofh?he
4 50 hyar 0303 FRY R ERRYR A SSL PR Py SRR el or ey 1

EXAVPLE 3 | finadsrthméiadbalesforrgadhplle, vadiperbick pshate, bRevitlgammeniaver
| oaded) bile duct-cannulated rat [/. Med Chem, Vol. 34, Bergeron et al,
"Synt hesi s @id BUhblg ergamgarning, qreds rabjylsoxichiomeBis eiantitie Coelaniy s

tots," 31 82-3187 (1,991 . The d J | uti [
405 CoenpphdrS Y exesadththesalt warding aashe Bng SR Arikadaiton salS, ac's
il o ) . SO . )
Mhduced by Phaerg ol oiFlepgefi3p sre 4BaifH IR fEE¥ har! Rl mig¥bL T,
the rat nodelxarhpk,dy treddingfwithtam ﬁidmﬁ@shrtﬁbléaﬁro&t-imHahg{éﬁfe:gent.

i ron-overl oaded primte nodel [Blood, Vol. 79, Bérgeron et al
Conpari son dntarnal satis-oficeanpaynes afahei ieyeotion (zwitterionic forms) can be

Def or oxar ndorMEa 4! SSRTPIBAY [4668)F MBS CAMARUIES Sheals SHch a@ed
00/12493 zo Ji{ibROH|d048% he ifobidetBc 28fRt, for example, with weak bases, or
by treating with liquid ion exchangers.

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



was prepar g @z2disol ution in 40% Crenophor - H20 and admi ni st { dose
of 1 50 urml/@él %.30. The nonkeys were fasted for 24 hours be?%f@sg%lsg?%'g.

| mredi ately prior to drug administration, the nonkeys were sedated Vli4 RED 2003
ketam ne (7-10 ng/kg. i.m) and given sg¢dgpolamne 5 (0.04-0.07 ng/kg/ i.m
to prevent ketam ne-related salivation and vomting. At the dose of 1 50
unol/ kg, the efficiency of 1 was 4.2 1.4%(n = 4). . 2 4 FEB 2003 21

CLAIMS | O ai; : h reiknQ; ' N, R
s H or acyfiTalt: SeRRIRRLRGaRant SR WHICH chriaih el dhdrmacelpditaMioen:
H al kyl oradine oaBsti ceabilied bwh drasdduthiep vieh pRarmaeeutkaliydceptd is H
or al kyl having 1-4 carbon atons; and optical antipodes, racemates and

sal ts t her eatflevdarnies. JHamdasage iof ahleya civeest bt as cecd ep end s ophtdvespeciescal | y

acceptabl e conpl ex thereof, with the proviso that: 15 R4 s al kyl having
1-4 car bon @ft witsmvirerded gnm,ap ang ®) the zge auf indiviguat €osgiton, the A

comand o8 Tobe MBS o o5ed MWy g g 2 2 0., 2
A, h?l . hi‘\vl:Qﬁ*ﬁ%hﬂ%&?ﬁ’b?‘é@ﬂ%ﬂ%ﬁ“ﬁ%ﬂ*ﬁ:&ﬁ%@ﬁ :ggiﬁr “and
R4 is 5 al kypproxihngely 4 0ardappedinsately 94 %,cand preferh by filomap jein Z
is CHand R4 is nmethyl. 7. A conpound of Claim1, wherein RERs=R4 RS=H and
R and R2 amatelyodPALRARPRXIMAgLlY-20% b attormsuldstance. dnpsuacewti-C ai m
7, her sl o By S0dR8 B8 TN oD B (B RARRURCHS) (LB L then o 2
e, P o STk SHERSSA S, BTk s gy AOPRONEH fpELILST
carbons. 15%d@.cofhaircdrmpauagdprdxichaietly 010 Swherceiappifoxillatalyd1 B30 ay,eandt hyl .
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,



2 4 FE BH§€§§0/%§93‘13. A compound of Claim 1l having the for%&f&wéwﬁ‘ 6
~r=, 0.

"OH S ~N ,,alH H3C COOH and salts thereof with a
pharmaceutically acceptable acid or a pharnaceutically acceptable C(}npéEe%
thereof. 5 14. A conpound of Claim1l haygng the fornmula; OH a-..,~ Ié 2003
'"OHS ~ N.,,alCHa COCH and salts thereof wth a pharmaceutically

acceptabl e acid or a pharnmaceutically acceptable conpl ex thereof. 2 4 FE

57005 24 o FMANGBly EAEL Bk AU 5P e whdrd © °
phar maceut gﬁé‘ik\/g%ﬂgg?r@i@%%b?ﬁaﬂopﬁf @eQP@&,@@ﬁggpmdg s%%ﬁlea%tt%l@a%&%m' ex

thereof. 1 und of aim 1 having the 36 ~OHS ~N
HsC r~~, . "mle@@AhetdGdrcheés,4aflsoE dArBosgn?d&hahdstanths drbeseivhked t poby-
phar maceutical |y acceptabl e acid ox a pharmaceutically acceptable conpl ex
t hereof.  Vvinylpyrrolidone, agar, alginic acid or 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.



17. A conp f,..Claiml having the formula: OHs a a 'OH S_~ .. VCOOH
CH3 and sa%gu{ﬁégrz’eof with a pharmaceutically acceptabl e aci gcypgl%?/wsm
pharmaceutically acceptabl e conplex thereof. 18. A conpound of C ai(g_rgg]FEB 00
having the formila; OHa~r3 16 7 OHS 6 N Hadly,,, "rilCOOH H3C J004
FEB ?~~~~ 26 19. A conpound of the formula ORSa J -ORS ~-NR2I~~.. , WRs
R~ COOR5 wherein: Zis CHor NRis Hor acyl; 5 R, R2, R3 and RS may be

the same or differentogg f&?ﬁ?%j’bitrgl"ﬁdﬁ{ih}’%t&ﬁioﬁméﬁjg@i?%hn%)él 2 Kyps

havi ng up to 14 carbons at ors; or a avi n car bon’ at'ons;

and sal ts thepapédw altiatphedyamanhet ahhy cantdpttall ot ithgredient in, for
pharmaceutically 10 acceptabl e conpl ex thereof. 20. A conpound of C aim 19,

wherei n Z iexa@hipind uRpeRTeRDf R3e ROdIB-¢copLentrasmmpoiiag pod xdnaitety foom
1-4 car bon at ons.

22" A CompouhdO A0 A PLS e ALY BB X ima e eTRe-RERSH AR SRt Am 15

2 ot 0o R IANARGD Lk SR AR et R TR AR T bR

al kyl having hedsGrEPONS G PBmI. Also suitable are, for example, powdered or
liquid concentrates for preparing shakes, for example, in milk. Such
concentrates can also be packed in 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



24. A conpound of Claim 21, wherein Zis CH R=R4=R5=H, and R* R2 and R3
are each aMAA%2403ving 1-4 carbons. 5 25. A nethod of treat PREUSI19691

pat hol ogi cal condition responsive to chelation or sequestration of

trivalent metal in a manmal in need thereof conprising adm nisteringétfdB 2003
said mammal a therapeutically or prophylactically effective anbunt of a
conpound of the fornmula: OR4 134 3 2 OR S~ ~hl s "4 RRl a R2 C-0ORS O 1~
wherein: Zis or_ Nb, Ris Hor acyl: R' R2, R3 and RS may be the sane or
di f f er ent arﬁfe%lgkvefgem an,Pr%wﬁtegv%%msﬁ swpraxynarejyﬂ.ﬁé?@. mg @ ao 14
carbons 15 © R4 4 | kyl j -4 C , : 2 -B 2003
28 and opt F@Q\ anrlnlﬁp%‘:tlzg,E| é){iecsgr?gt 'é‘svrég#éﬂgaq]et'ggt%%&‘g@{‘&%\npet%ﬁ tg a W%rﬁ‘E

phar maceut pfgdded aafaal abl(a:?p_a@mn@fel 7ihied; %@%gﬁﬁd yrr?éﬁeseégbk%wl ex
t hereof. 26. A nethod of aim 25, erein Zis and R=R, =RZ=R3=Rq=RS=H.
27. A net hadnmihisCeeedno2slly wheeeeral Zfa rse damupde RiReeRAvdiS R4 RRyd¢s. SF@B. A

nmet hod of Caim?25, wherein Zis CH R=R =RZ=R3=RS=H, and R4 is al k){l
havi hg 1- 4S¥$€PYR, &ibnsUbOWangoms; pdanipistratigrmtbe marewater 1olublesaity| .

10 having BTG aTbalCat SRPSAR RTthd JBroiia & tate aniefth ekt g @
i nd d R Wo a0l i {,sp,CH d R=R3=R4
:?g:apgzdegpy%fﬁd Rzyfigrreé%aargé‘le[ﬁ?ﬁlg, %g\ﬂqn%h%?'iéyé%ﬁﬁétgg%wg : 'zli'ﬂe met hod

of d aim 32, wherei nTRe falldwRAganeamptdryierve tb iBdstrabe theimaghtédn Gbat m 25,
wherein Z is CH and R=R =RZ=R4=RS=H and R3 is an al kyl having 1-4 carbons
atons. 35.shoeldpehbs nstruadrsa limiatiamtierecs. herperatgses Aresivasy of

Cl ajm 25, i i =Rg=RS=H, and R,, R2 and R3 are each al kyls
hav?ﬂ]g 1- 4W§§§|6£ess.ch§t§??d%e met hod of Claim 36, wherein R, R2 and R3
are independently methyl. 2 4 F EB 203 29 38. The nmethod of C aim 25,
wherein the pathol ogical condition is associated with the deposition of

trival ent Regpdratiomsof Prues. tDesyisslwiosaiweneapiegared in 60% water, 40%
Cremophor RH-40,

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,



39. The rre%o@ gjg Cl aim 25, wherein the pathol ogical condition is

associ at ed 28R excess of trivalent n petal ions. 5 40. TSS/HEPHBY! of
Claim 39, wherein the pathological condition is haenbchromatosis, 4 FEB 200
haenosi derosis or cirrhosis. 41. A nmetRéd of treating a pat hol ogi cazl J
condition responsive to chelation or sequestration of trivalent netal ions
in a manmual in need thereof conprising: 10 admnistering to said manmal a

t her apeuti |y 0K h tdccal i nau al1go n t he
formi o o) 55 M HE ARG 1 PR R A PR e S or
Ris Hor agyufs (851R4).RIR REBA2GS omy. be the sanme or different and

represent H, al kyl or hydrocarbyl arylal kyl having up to 14 carbons atons;
R4 is Hor alkyl having 1-4 carbon atons; 2 4 F EB 2003 30 and salts

thereof with a pharnaceutically acgm?i d or a-pharmaceutically
accept abl e conpl ex thereof. 42. Th f daim41l, wherein Zis CH and .

R=R, =R2=R3=R4=RS=H. c_T 1061 d s IR 4 d K _
R=R3=RQ=RS=H and R, &5 -DyEds, ﬁ{/l4 hchbyr?gafy?ic‘aa'ﬁGZnéﬁa?Aéiirﬁ'g@ t hod
of Chkai m 43arkbryift aciilwandpidbared safoilovwes:hyl . 45. The nethod of O aim 41,
wherein Z is CH and R=R, =RZ R4=R5=H and R3 is al kyl having 1-4 carbons. 46.

The method of d ai m 4% Cysfieine hy@®dhdoridehybonohydiate (hd gettfd mimdal)ai m
41, wherein Z is,CH and R=R4=RS=H and R,, and R3. ar | k havi ng 1-4
Sl o, ARSI RGN A AT O REGDUNE (Bsb 2 Sl M40,
The met hod i rei; h j it i |.ated
e e e S e N e B e
15 50. The grptMoths¥pHdtal buffds, pher.e5 m7ohmlpamemgspalz Fandig.zomrhél)
associ ated with an excess of trivalent nmetal ions. 51. Thé nethod of Claim
50, 1@her ei avasheanefiv iy adgiedhband dhelimixture walsadinbed ad il °dS undearadntsi Bdr osi s
or cirrhosis. %/1 F,E B 2003 -1 Schene S n'gjhesi s of
4, 5- Di hydr 500782 VRlgtile gampnenisevere e ddiideifsduesd pergngse angd, ~ p 2
~ = 7 - 1he YA GERQIRNE Glirl e SRR PNNOATIZoCHHAZ. ~The HsTiIfhg! BRwn

precipitate was vacuum filtered and the solid was washed with water (40

mi) and ethanol (20 ml). The crude product was dissolved in saturated
15 NaHCO; (700 ml) and the aqueous solution washed with ethyl acetate (2

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

. dE7/ D

5 alkyl having 1-4 carbon atoms.

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

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

alkyls having 1-4 carbon atoms.

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

10 6. 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.

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

11. 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.

15 12.  The compound of Claim 11, wherein R, R, and R, are methyl.
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13. A compound of Claim 1 having the formula:

OH

.

g7 Sy

HaC HH\\H

HaC COOH

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

L_(\\\COOH

CHi

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

»

57 Ny
HSC”!J:. wMCOOH

OH

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;



~~r S4D 1010%6& () - & 10%G& ()- 1066 1066

1066! i 3$10966& ()-!d3$10941& ()-9' L10%& ()-dBrS4D 10!, L"1096S& () - g
mMOYeE ()-, " 10%6& ()- 10%G& ()-F 10%G& ()- MLOYGE () -1 vD~z[ 9r S4D 7 0
10! (109 () - (109%G& ()-! (109 ()-!(10% (& ()- (109%G& ()-!, L"109%6S& () gx‘VP}
10! 10% h& ()-' 10% h& ()- 10 10 10! KEROY&' () - g@aLO%GS: () -

610968 ()-f7}[<xY: D 10! 10% h& ()-!  &10%h& ()-2z10% h& ()-!SS10% h h& ()-fY
10% h& ()-!1\109h& ()-fGz)*+ ;}rg\=D 10! L' 10%& ()- 10 h 10 h 10 h,, f10%
h& ()-!n' 109h& ()-S$10% h& () -! vF10%h& () -y; >ku~} [ <g\ =D

10! "yL10%&: ()-! @ S dliQpeissarilpodds SadehAléatd saltd th&rebrhOY 4 &a(n)lac‘eax&m (-

L0%&: ()-4>EP"}[ 99\ =D 1010 USLO%E ()-! OSTO00& ()-! YSI0MVTV,

US10%& () - @ 109&' ()2CoRAPE 3l “a@wnfﬁﬂ“ma“le%@a‘(li copR/gRingIpo &10%;]&' ()- 10
10 10L' 9109& ()- 7L109%& ()- &Gz[<bCD

26. A method of Claim 25, wherein Z is CH and R=R,=R,=R,=R,=R,=H.
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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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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42.  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.
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