-1 -. 3- HYDROXYPYRI D- 2- AND -4-ONES This invention relates to co ngé;
use in pharmaceutical conpositions. Certain pathol ogical conditions ]
t hal assaemi a, sickle cell anaem a, idiopathic haenpchromatosis and @apl asfic
anaemi a are 05 treated by regular blood transfusions. It is commrly/ .
found that such transfusions lead to a widespread iron overload, which } -
condi~tion can al so arise t hr ough |ncreas?d i ron absorption by the’ body I n
certain other circunstances. Iron overlodad'iS nost undesirable since,
follomﬁng saturation of the ferritin and transferrin in the 10 body, -
deposition of iron can occur and many tlssues can be adversely affected,
pgrtlcular toxic effects bei ng (R=HERRY: N Qes—PNES he nyocardi um
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use of desferrioxam ne, However, this conpound is an expensive natural

product obt ai ned H§W9ﬁ55€ﬁ§ture 15 of Streptonmyces and, as it is

susceptible to acid hgdrtalhyq:ashollotimnnaidmeo@ wacth @s aﬂHayaénetm pixkilent
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resear ch has beengghnr eﬁneduéienarﬂsatdwadﬁaekmmmaf o@zue&namw €bndgs .
However, work has_peen copcent ate thre asses of %

chel ating agents Bt°%sFife ?)‘hd‘?‘ ﬁﬁ&?%%]agrﬁ s°é?ﬁ§ﬂ P&
tetra-acetic aci dig Eaiﬁinamaieogussm“ﬁ.eclnhsoveﬁm;d rms&nmdssirable

ally suffer t f 2 |
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sive and aci r two asses are i neffective, at
renmoving iront@r o\’ﬁdiynt‘?ed’eéﬁiﬁPa?f éF?‘bé"“ \ASCRE DA many tlssues. cAp| beyatYaFaElY o5
are retai ned by té&ffebtedsr partdcoldre eoxiznef felotd baing Ggpasrpobeceitangesiigh :
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probl ems. 30 a gr up “of compounds i S
descri bed which iBessf ofkent letavl bysthe yse tofcdeaterrioxaming: JoWeyaroRkls

N compound is an expensive natural product olLtained by the culture

15 of Streptomyces and, as it is susceptible to acid hydrolysis, it

cannot be given orally to the patient and has to be given by a
parenteral roﬁfe. Since relatively large amounts of desferri-
oxamine may be required daily over an extended period, these
disadvantages are particularly relevant and an extensive amou@t of

20 research has been directed towards the development of alternative
drugs. However, work has been concentrated on three major classes

N ' of iron chelating agents or siderophores, namely hydroxamates,

ethylenediamine tetra-acetic acid (EDTA) énalogues and catechols. -
The hydroxamates generally suffer from the same defects aé desferri-

25 oxamine, being expensive and acid labile, whilst the other two
classes are ineffective at removing iromn from intracellular sites.
Moreover, some catechol derivatives are retained by the livér and
spleen and EDTA aﬁalogues'ﬁosséss a high affinity for calcium and
so are also likely to have associated toxicity problems.

30 In UK patent 2,118,176, a group of compounds is described
which is of particular use for the treatment of conditioms
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-of \\to b carbon atoms.. W have now 05 found that 3-hydroxypyrid-2-ones

b¥dr oxypyri d- 4- ones containing certain other ring substituents are~
al so of particular value in the t+¥@atnent of such conditions. Accordi ngly/
the present |nvention conprises a conpound being a 3-hydroxypyrid-2-one or
3- hydr owaihﬂimteoiermachmm kyupougds coBsistavHrd-bydmejred to t he

ni trogen | epl gﬁ&d p , i phatic
hydrocar %gr%gg?oéﬁa o an b %ra]éz;{tel gﬁtﬁbgr‘ggg %%99 5&9&5}3 so'letut ed by one
or nore SKIPeFe t°d‘|eFﬁ°s CSE‘?"EC'PE‘H"f ?%#Palﬁiﬁﬁaﬁecs%ﬂ-t“%ﬂkgkyn cycl oal koxy,

al i phati : 815phkeiR hpddorbAidnC glsipesE 1ha$ mgemrbaada&bg.drow BdveUASw and, e
optigna one or _ Logen atons attached to

ri ngﬁgar%%%damb_;ﬁygr?’?&yﬁ’cdlg %Vsaﬁn o y§ ~°Bf%oxy, cycl oal koxy,

al i phat i comtmilnling cértplimtatber siing suhatngema)larhyadsonf pamuipuldyy an aliphatic

hydr ocar Qe HP Yhe &Ea&én%”o@'sh&h%h&t%ﬁé ocar bon gr oup substi- tuted by an
al koxy, cycl oal koxy,. aliphatic ester, hal ogen or hydroxy group, but

excl udi ng coffRAFALRBLY nthf, PESFels; ’d"’FEﬁ“&c‘é‘?’?@ﬁf‘"ﬁf ‘h%fH‘PB'g‘hdn betd8ns in the

- conpounda i +hpddorgs yrddezHope byt al-hxdiaiyp(yr{ngl-elcp-em rdhOwh Ik OtHRS hyd¥ogén

DSl OBl vecRer Bt A £ Ak SO poliQLe G L ABGLARY. The aDI1ity of

i npor't anseylngRave, chynaemliahattinehxd;ree&nbemsreﬂm IOanbverﬂdaHatilq is al so

ree conpound an Iron co € nenbranes is

des! 1 abl fydrBtarbah gty p‘?ﬁ?%‘“ﬁ g‘%?ﬁe‘“&f‘ #¥sRioaatilelidoe A 9000 et
| | | SI u 1 TS | X
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"obt ai nedemrparau.ogemand)dwdmy grapsamal, eptdobalily, Mrdwbidh oné we (20 nM pH

7 4113 L el 648 YykOen? 50" Be i VIR! Bihon RERE ML 37 01) At [ERR

and expressed as concen- trat I n-organic

phase) / (¥epteest PEtapalinhasis asvs. phkaw)y . oyslepionid addpardads show a val

of [ERR]amide, dl@phdthe dgtef, Malpgeanor Qi‘ydﬁ&y gﬂmpe ¥ Qa ﬂl’ipﬂaﬁ5 but | ess t an _

espﬁ,‘%l acl:al%ogfgr%gg,v %r yz agugliphatic hydrocarbon group substi-

tuted by an alkoxy,_cycloalkoxy,_aliphatic ester, halpgen o: .
20 hydroxy grodp,:but excluding compounds. in ﬁhich said replacement
of hydrogen atoms in the compdund is effected only 5y aliphatic'
. hydrocarbon groups,.or a physiologic#lly acceptable sa;t théreof,
for use in therapy.
The ability of both the free compound and its iron complex to
25 petmgate.membranes_is.important in the context of the treatment of
. iron overload, it is also desirable for both to possess somé
degree of water solubility. A good indication of the physical
properties of a compound and its iron complex in this respect
is provided by the value of the partition coefficient (Kpart)
30 obtained on partition between n-octanol and tris hydrochloride
(20 =M, pH 7.4; tris representing Z-amino-z-hydroxymethyl-
propane;1,39diol)'at 209C and expressed as the ratio (coﬁcen—
tration in organic phase)/(concgntratiqn in aqueous phase).
- Preferred compounds show a value of Kpart fof the free compound of
35 above 0.02 or 0.05 but less than 3.0, especially of above 0.2 but



-3- less than 1.0, together with a value of Kpart for the 3:1 hydroxy-
pyridone:iron(lll) conplex of above 0.02 but |ess than 6.0, especially o
above 0.2 but less than 1.0. The followi ng conments upon preferences a
the groups used for replacenent of hydrogen 05 atons attached to nitrfoge
or carbon atons of the pyridone ring are directed towards the use of " -}
conpdhﬁds having partition coefficients in the free and conpl exed state
which lie in these preferred ranges. For °x%np|es of neasured partition ™
coefficients of specif.l onpound e ence,sho be d bl.e 1 of
10 Exanpl e 25. els-ﬁlcf ox?ﬁgpltd’éﬁékée o}'f{ha?‘t‘lmc:ltﬂl &l ?mlsrgen; %3%23 Iﬁh dgo’I‘yn.
whi ch t he hydr ogemryaidome sinion(HI] " campien Oﬁlihqyge‘h-()étm d¢ss gbhap s Pdone ring

is replaced by a QEpia®i@F itRE @rz 9&%&9@4 Itﬁabndbpcqtbmlmue cohbiaugh
the i nventi on does of course ‘extend $0 ounds 15. |n whi ¢

hydrogen atomis MBPt REefenspces, amene,fhe |3E°WdPﬁed E9F F5R12AeBER: 3%0“’3“3” '
“hydr ogen atomogttatthm atﬂaomedatobmmkemnf cdibenrdtofis icf thplpgckidnb\riagot her
type of group. Furthelupt&a { %g’g t‘émfﬁw‘%ﬂm\“’%‘ rpg?&t% fper than an

al i phati c hydrocarbon "group e rli tro om may al so

have the hydrogen cae%ﬁﬁczents éﬂ téﬁeffGP Méﬂﬁlﬁge%&%%m"h%%i? dpl theedl by
the sanme or a di fpréﬁ}tre&rtQH?eélml Bdt hﬁaniiﬂl&@ dfthedsut—bariaaatabﬁ Roatfieients

hydr ocar bon group, erre her. t hat to in
such conpounds ar é’fu?&"&igf G ComReynYt 1't‘* en§ﬁkf3‘f’?"'H]$F &Rﬁ] 3 {ﬂs
al i phati c hydqQcarEzemplgr 83sps. 25 More than one of the ring car bon

atogs, of the 3-hydr 0X>§-n9&/£&9¥,?m&{es 8t PaSe B aP Ant LRI, H-Lt %ﬂosef Qﬁ RISl e

‘two of such atons, ‘eith same substituent group : ferent
substituent groupd ef'lﬂd’%&e&rr‘bi‘@ gttached topha Pét‘f?ﬁﬁ?(ﬁ&?kﬁfn é‘? @éiﬁidé’ﬁﬁ by
anot her type of swiﬁglitsuem,acedtbp@hr&mmmsujshwammbhmc hydeaeaxdononl y

one of the ring car HRE t r ?ﬂgl y t|c
hydr ocar bon group, Q&) § Lt:&’“ ?&t éfn) coﬁé geggbgoﬁgoﬁ%d&ﬁg
nore interest 18t H.nt ﬂg.c ﬁygr@@fngen atom is replaced by an aliphatic hydro-

S carbon group and a hydrogen atom attached to a carbon atom of the

ring is replaced by another type of group. Furthermore, although
compounds having a group other ihan an aliphatic hydrocarbon group '
attached to the ring nitrogen atom may also have the hydrogen atom

20 ©of one or moré ring carbon atoms replaced by the same or a different
group which is also other t@an an aliphatic hydrocarbon group, it
is preferred either that the ring carbon atoms in such compounds
are unsubstituted or that substitution is limited to aliphatic

— hydrocarbon groups. ' .

25 More than one of the ring carbon atoms of the 3-hydroxy-
pyrid=2=- or =4-one may be substituted, for example two of such
atoms, either by the same substituent group or by different
substituent groups, for example by an aliphatic hydrocarbom group
and by another type of substituent, although compounds in whkich

30 none or only one of the ring carbon atoms are substituted, for
example by an aliphatic hydrocarbon group, are preferred. Substi-
tution of the carbon atoms is.of more interest with the 3-hydroxy-
pyrid-4~ones, for example at the 6~ or particularly the 2-position,

. than with the 3-hydroxypyrid-2-omes. Particularly when the ring
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for exanple at the 6- or particularly the 2-position, than
roxypyrid-2-ones. Particularly when the ring 4 carbon
tituted by the | arger groups, however, there may be an

~ avoi di ng substitution on a carbon al pha to the [ERR

Nis systemis involved in the conplexing with iron and-‘the cl oSe

system

- proxinity of one of the |arger al-llph-atlc hydro- 05  carbon groups nay ~edad

to steric effects which inhibit conplex formation. Were: reference i's made
to a rimgrbet aogenave svhsticuted b te Agrasubsitoupsi ddweserantterephat i ¢
hydrocargen gl divabtagtl Lh iG1AMET Sltsdt Ait1blTn bNGrhok g RBALI C

hydrocarbo rqyp I's used - herein to include.both acyclic and cyclic

groups \ike étfﬂrsamsafﬁfeﬂri’s&{‘mlé{'ﬁ%cﬁn the compdexiag §shps having a . °
branched ch or especially a straight chain. Goups of froml to 6
car bon at ons; Bartlcul arly of 1 to 4 carbon atons and especially of 1 to 3

" carbon atrensandr theoclorss proximbtye of . oneSaf (khet targat igdphdtde 1lydrhydr ocar bon

grouss aaendl §E&ipeCilay 10&S ecob@ea}qc CdelebEds wﬂm nfiinol R&mpiGh as the
cycl oal é groups cycl opropyl and especrally cyc ohexyl "or, nore

parti culf8™P8tioBeyc|ic groups such as the al kyl "groups |sopropyl n- propyl ,
ethyl and naihayeé .refé¥enice idi@adé g £IibPmitteyen 6f @afbudsShtdult ed by an .
al i phat iy ly LOSAet: 9 P oPllh O RGadacydl §36u,AT £ RS A0l v Methyl but

in the rou e ni arger groups may

 nore of tapRrésdated Ithsathw tqmpﬂriwhesﬂcahymmageroupniq meedase of

subsjoi t He@elrA b Dbl bde By eh @eFéRCNadl QyPSIC gmparm‘zeﬁ %gege a5 L0 he nature

of the aliphatic h drocarb are broa ressed above but
" the pr ef“é‘fg §eda§ t?fté‘ﬁfee rg‘ 38%&5’8?’??@? #‘jﬂg/ g‘? 8% in the case of
- such gr chptn artespectally aistraght, clgrioupSrogw afrﬁrrog brtby6 1 carbon atom are

of 155 JyBl & G0m, pgﬁ;ggﬁimwofw& G8LdAbR S ol U EIGYPS SiNCE

corrpoun contal ni'n roups nay t to prepare 30 because of

‘a rel at iofel |B8ck FFPR 25rme eyed# PPRE dptarest- - ﬁPE"’GIe‘l aliphatic

15 hydrocarbon groups are pre‘erred, these being either cyclic groups N
such as the cycloalkyl groups cyclopropyl and especially cyclohexyl
or, more particularly, acyélib groups such as the alkyl groups
isopropyl, n-propyl, ethyl and methyl. . Where the ring carbon
atoms are substituted by an aliphatic hydrocarbon group ‘or groups
20 these are preferably methyl but in the case of a group substituting '
the nitrogen atom larger groups may more often be utilised with
particular advantage. .
In the case of substituted aliphatic hydrocarbon groups, the Q,)
preferences as to the nature of the aliphatic hydrocarbon group
25 are broadly as expressed above but the preferences as to size are - -
somewhat different. Firstly, in the case of such groups attached
to anitrogen, groups conﬁaining only 1 carbon atom are of less .
interest, particularly with certain substituenf-groups since
compounds containing such groups may be difficult to prepare

30 Dbecause of.g relative_lgck of st.bility 6f the syéteme 4N.c.0;

|

and -N.C.N-, this being the case for example with a hydroxy - _ .

group substituent. Furthermore, in the case of substituted _

* .



and -N.C.N-, this being the case for exarrple with a hydroxy group .
substituent. Furthernore, in the case of substituted -5- aliphatic
hydr ocar bon groups attached either to a nitrogen atomor to a carbon atgm
a substituted nethyl group containing a hydro- philic substituent nay .cauge
t he conpound to be too hydrophilic in character unless the effect of thi\s
group~s bal anced by that of 05 anot her, nore hydrophobic, group. For
this reason ali phatlc hydr ocar bon groups ~f 2 or especially 3 or nore
carbon atons are n preferre in this context art cul where the
Substituent is o ThARESY GHBAEARR HOUES GEOUSE SHOEE S0 8 TAFIASE SIBEE nay
be very suitabl e tnacesrben ratons @s sutisad tebed npe thyhigroep tdestaindng iat bydro-10
IS an anide grOUpp 1RR¢ téuﬁ&'iﬂ(xh&t @y '%aﬁy?stthbtégm@ tﬂf'%o be! Eod(\”hg'&t&ﬂﬁilic n

appr eci at ed therefore e ran st ze of aliphatic hydro- carbon
groups which are chapaeter wrlesaiheceffiechi fnthis BEOWR dwthalaqqed by fthpt of

Ib ndi cat ]?d aboyse afnogﬁéﬂgm&féhﬁdfo@doﬁﬁ:’ grmpbstrbt-mm Haebp lipaciexanpl g
elngo 1to 8 roon ul ar C t LN
especially 3, 4 8‘%”"§°‘é“a‘r BERYRE V\% Eﬂ’éc}a t?tﬁt%%feg?%rtt}p c%n i€ no
addi tional hydr omﬁtbncprgfem;d im tgéme:oatextt. heargiculiamiy hers the q»hse#us#re

smal | er substi- t4y adhfalrb’pm&b&p,hxﬂmagr R2Buty 8E PP oarf caibdnnaefr@%ayoseur
ei ther when the substitue roup i pvol ved | S not Qart i cul arl

hydr ophi | i ¢ char at&%&r sHhta |‘E°rt§"b1°"§ﬁfch or EXERP. Et Buﬁheaﬂ‘bzf&a{‘ﬁnbnal
group, such ap a isaegesmidéigrbap, pabyictudaclybam Ngsahgeitdtedf ane.exXBtmplil], b8 or

IO QS DON At OMSageS o PLRSEUnek Sedde? WiilE EheDPLAACG (024 12 UGRORI! bidro-

cha\écter Such a rordg resent 1 n the sane substit
al i phatic hydr oca‘r“‘ﬁbﬂn GTovRs vakeh Q“l [pubstf tuted; may)icoRveniently bt -&Z6fteX ni ng
groups referred tﬂxaheﬂﬁtnﬁdieﬁtedoﬁb&ﬁpaé He®hy preferiad tfokUbmubstiit@ted ot h t he

ring nitrogen atomand qne or i [ROR, ALONE
substituted ali pI"Fa c%aroeé‘(?l‘r"l §eP Pe' °rpcggb q[msblpar?iiéuerey of the

substituted als phea 15ccah§bdnmbonngrmesialﬂnr%ekanmﬁecirhau agamg jwhen (Hhet he
30 Ritrogen at ongupsPsRR e grdusicoftdihsthc GHdHQAdnaD Ry erophSb1cL (ATHY. ©

In general, the circumstances in which the smaller substi-

tuted aliphatic hydrotarbon groups are of interest occur either
when the substituent group involved is not of a particularly
20 hydrophilic character or vhen it is of such a character but an
additional group, such as a larger aliphatic hydrocarbon group of,
for example, 3 or more carbon atoms is present to provide a balance
) to the hydrophilic character. Such a larger group may be present
e in the same substituted aliphatic hydrocarbon group, as is the l
25 case with the amide—coﬁtainiﬂg groups referred to hereinafter, or
separately, Ia particular, when both the ring nitrogen atom and
one or more of the ring carbon atoms carry a substituted aliphatic
hydrocarbon group, it may be suitable for one of the substituted
aliphatic hydrocarbon groups, for example that carried by the
30 nitrogen atom, to be of a size as discussed above, for example
of 3 or 4 to 5 or 6 carbon atoms, and for the other or others to
be smaller, for example of 2 or particularly 1 carbon atom. Thus, -
vwhen the nitrogen atom carries either a substituted aliphatic

" hydrocarbon group or an acyl group, and one or more carbon atoms,

ed



groups are proa

~to 5 or 6 carbon atoms, and for the other or others to be

r exanple of 2 or particularly 1 carbon atom Thus, when the
atjlom carries either a substituted aliphatic hydrocarbon group or

if pup, and one or nore carbon atons, .-6- for exanple that at the
, are also substituted, then as an alternative or in addition to
such 'CsUbstitution being effected by an aliphatic hydrocarbon group, its/
may conveniently be effected by 2 8stbstituted met hyl group. It will be

i dth t t tomof th d
P pe stk 1A 45 ¢BF sphlesPly Bve PRochERBREReR: Rt an T oot erroc
t 0 di-ct acire alternhytireophiini additdem tioosuch Bedubatituthon heingle€fedtedpri marily

through pygh Maphbsicl w&aoe&bonl %tdu?, w&y&uﬂédem% s@%%f&&%aef ore that,
when the “‘conpounds are C-substituted but th {)Fﬂe erred form of

C subst i Wu®i Stbsthinsedi pribel igsAuRy c Lhydtd e BB?Feﬁ?‘b sthat fgRstiresent, the
C syfsst i tutdoh aar thellitrdgennitomi o ahp asoapeuntebsd iof Upazdiallaphat i c hydrocarbon
groups cé e&rgﬁjs&ghpgﬁgt Ra6LS1SR Cﬁe%g Qﬁt’{;e{"s%ég'@q nat ure of these

as”.expresse unsu groups, for exanple
bei ng linteﬁmsﬂ‘PthY@éGPld-llk?:fhygrQathi@fbalﬂqs n sheodecwlens and particularly

substit Uﬁﬁﬁﬂafﬁtyhﬂroﬁﬁﬂlﬂﬁ%h%hbﬁﬁtﬁﬂ&r oni&t ¥ lmoret dbRXYIELhy| , and
espeC|a

dro Substituted i c.hydro rbon roups attached
to the nf8 oéb‘ﬁ g‘%’ €¥t’c s°°5?° %‘ ¥€%‘éﬁ‘? |on may 20
conti@ n preferteddaformnef SIrbelbsttimetmp imlem’rplfaﬂmm shudbsctcathmnt s of a

di ffer e Pt n@&g&%@'&&é-ﬁ%&ﬁeﬁv'& P&%ziﬁﬁ%&b%ﬁ%ﬁhwhm' | phoriie

hydr ocar oan oug occurs where t roup is substitute y a su
or parti®hesit LAPPAPLG| Xflr%ﬁ!’%siré’mﬁr‘@ﬁﬁ“ 58 P@hathat phonic or
parti culﬂrelfﬁra;ceardtoxy |the sizedamdrindeur®’ 6fi[xthegd gro@’lﬁaﬁé)tbeaidlgl dr awback

vm th SUCJL gyé}esg%% f%i‘bfhte' ‘r“!‘%“?{ thrugg&)s mkl% V&L mplehg i ncreased size and

is the erefore tal ni ng ‘one sﬁ'ﬁstltuent of ten
er risnal #\l,bssilmﬁ -alkyl caroupe 1oficl etl°| piraxben jepoms end [rontipudaply are nore

comonl Ygubstituted methyl groups such as chloromethyl, ethoxymethyl, and ' o’
- especially hydroxymethyl. :
Substituted aliphatic hydrocarbon groups attached to the
nitrogen atom of compounds of use in the present invention: may

20 -contain more than one substituent. for example two substituents of
a different type. One example of ‘such a multiply substituted
aliphatic hydiocarbon.group occurs where the group is substituted
both by a sulphonic or particularly a carboxylic acid ester group _
and by a sulpﬁonic or particularly a catboxylic acid amide group. \_)

25 One potential drawback.with such multiply substituted groups, . -
however, is their increased size and it is the case, therefore,.
that groups containing one substituent, often terminally substi-
tuted on the aliphatic hydrocarbon group, are more commonly
employed. . | -

30 As regards the substituent groups present in the compounds of
use in the present ianvention, an aliphatic acyl group méy contain
a sulphonyl or carbonyl group. The latter type are however

"~ preferred and although the acyl group may be a formyl group,
alkylcarbonyl and cycloalkylcarbonyl grouﬁs are of most interest,



: _ o,
enpl oyed. 30 As regards the substituent groups present in the =_
conpounds of use in the present invention, an aliphatic acyl group may ..
contai n_a sul phonyl or carbonyl group. The latter type are however “
preferred and al though the acyl group may be a fornyl group, alkylcarbbn | X
and cycl oal kyl carbonyl groups are of nost interest.. 7 Such acyl group i
may, Y¥or exanple, be of 2 to 4 or 5 carbon atons, and particularly na
contain al kyl and cycloal kyl groups of t hé lype descri bed above as bei

D et bon at om beieok debf fHEUHL R85 0 90; by Be s HSN 4l 8 Lo Ui C
and cycl oal koxy gmedparkisuleciy say emltgd-ﬂbelleﬁl and qul@ékﬂosrmp@nsf e

contain similar aldyd &l@rﬁxslmbzyds BEQigPFrdrarkdogs Mhp.ﬁmafﬁ: ﬁ&fdéﬁfm in
t he al kyl car bonyl &gr oups,” exa «such substituents bein

and
particul arly net h&X§up fBbSti‘“e : ﬁhﬁﬁi%ﬂéfﬁgﬁ%rﬂ‘ CRERPD ATPEPEH s{%phonyl
or a carbonyl ogrowpamﬁnhe -I-cmcm typesae&alhpmoeﬂ oﬂkmystanﬂrm&ﬁeﬂkoand t he

further di scussm%x\%g T&J; b gn£ fE& de0q thel &l bioue t“@q,gh equal l'y

to the sul phonyl e su stltuent may be unsu stltute eln a
car bamoyl group - GERHAT alkylpind: sreleshkil §5°“Psn'F‘t ﬁbg%"h%@hﬁﬁhlpéﬁf?%’%no-
or di-substituted sy am&ymha;dne}l hpedgs, 2 eRip 166 V0 sudhObultaiHnes Ariak ky!
or cycl oal kyl grou such‘? g |bedrﬁ above as a substituent at a ring
nitrogen or carborf BEFERS BT %?é.'ﬁbf BeY98¥n group [ERR], etc. Alterna-
tively, the -@® N gr degiegubstithentarneie coutsin & rsidphargy drea’@rdeneinged in
the, opposite sensgysep.! Npde 1BL@R ypRURSL, hbkder, f&frm@&am&esi h&d Niter 0g€EN

atonof the amide grouping is [inked to the aliphatic hydrocarhon group
whi ch is attached $oothefedifcupsipe,wikl, thepelors rp ‘?Fg“t'ﬁl?“c%?‘rtﬂ 8P 181 oup
bei ng attached to spplids phailly ﬁoydueacal;ﬂmaygr@pe. fihe amidensubs tuedt phy Or

cycl oal kyl group %%C{?hs%fis%rﬂ%:&? &2 'ab:?aq]bﬁ?o%'\ieg%o%g -c°dﬁ93t | % ﬂ%‘ a%tgqF 4 N9

nitrogen or carbon a not
in 15 nitrogen atom which is mono- or di-substituted by an aliphatic
L - hydrocarbon group, for example an alkyl or cycloalkyl group such

as is described above as a substituent at a ring nitrogen or
carbon ‘atom, for example being a group -CONHCH3, etc. Alterna~
tively, the -CO.N- grouping of the amide substituent may be
20 arranged in the opposite sense so that in an N—substituent, for
example, the nitrogen atom of the amide grouping is linked to the
aliphatic hydrocarbon group which is attaehed to the nitrogen atom
of the ring, the carbonyl grqup'being attached to an aliphatic
N -hydrocarbon group, for example an alkyl or cycloalkyl group such
25 as is described above is a substituent at a ring nitrogeh or
carbon atom, or in the case of a carboxyiic acid amide but not in
that of a sulphonic acid ahide, to hydrogen. In the case of this
latter form of amide group, the amide nitrogen atom may carry a
hydrogen atom or be mono-subsiituted as discussed for amide
30 substituents of the first mentioned form, that form of amide
substituent being the one of particular interest.
Ester substituents may contain a sulphonyloxy or preferably a
carbonyloxy group and may be arranged in either sense, i.e. with a
o carboxylic acid ester the group -C0.0~ may have either the carbonyl

b



La sul phonic acid anmide, to hydrogen. In the case of this latter

i de- group, the am de nitrogen atommay carry a hydrogen atom or
Wbstituted as di scussed for am de 30 substituents of the first.
form that form of am de substituent being the one.of particular
Ester substituents may contain a sul phonyl oxy or preferably a _
& OXy group and nay be arra‘n@eti In either sense, i.e. with a "’
carboxylic acid ester the group.[ ERR have either the carbonyl - 8-

group or SFeH@ &fhﬁr‘!ﬂpsﬁ'ﬁk%’d‘% tonE ‘]'%zfilEl RAT AEWhO5T thenELng AF or t he

.nit rogentné mm:ﬂfgehhaoml ag the hriag gthaoughl apladtipieatiy diydeaddrban gr oup on whi ch

t he ester, e roup of ox
and car b8F +§%‘§QP SEthsg “ar(:qg b%Q?{&Q 5%% (f}g??(r}%gﬁé)g?ouppform né
part .of %Oéberesrwoaf) X, a%%ﬂ@ﬂ&hﬁlm éi*ﬂwistq snaaldphatieyl group may
al t eggrat hy&louamnl gw&sdfdﬁiﬁwaeg% tHebStd20gSdup bi| ¥nO@RSca¥d apply in the

e oo ARG ERN o o, ReSheh Wgon oS uRbF bl b B LS et above

as subst hydrbgen (thim ipessibilbtyativen nob applistint the caseof ssulphopiwi t r ogen or
carbon agpp eséé}ss he oﬁ@é%ﬁQin, p§éﬁé§%éé ﬁ%&mim&’é‘o&*}ﬁo@?wﬂs group is

attached to-an: patlc drocarbon group wh IS Int attached to the

ring, esﬁ%ﬂftabﬁ‘ﬂub% the mee,fhsm %8s HRASP| describad)RbORA a4 sybptis |inked to :

t hi si@l i pheaits cithyelardan hensegssttiputaor diba ripgehftrbgeh ok Gdarbumnpl e t he groups

[ ERR] an thec 0 tituent thereverselstrue and with
g‘{ml tuen%ﬂ;l cdse o K s"fb 8&'%9 hﬁ‘ aﬁ §7 62 FhE 6? oup substi -

any GCsu eSAST Sting of —an ari’pha

tuted byatteched dp ap slirhasie diyirocarben cngpppwb#@r dacla twm t he oxy group t o~
 be attachadehan houdl Mt é&&ygms@rﬁoahﬂshom Wbyl e . 20 turD

o oo Sut i B o o TE pBad I, BERARE A i 20 2

‘espets al psefended, oforl exanipdel thebgroups e b@ic ui:ﬁheﬂl Oiﬂiﬂg ester and ami de

© groups agg «Bf dal8Ses er-s%{b%%hmtw.ubéév&g@q Stdud mewfaésnpf the pyrid-2-

C—substituent consisting of an aliphatic hydrocarbon group substi- , et
" tuted by an ester group there is a strong preference for the oxy
- group to be ettached to the aliphatic hydrocarbon group which is in.
20 turn ettached to rhe ring, for example as in the groups -CH20 COCH3
and -CHZO.COC2 5 Examples of halogen group substituents are
iodo, fluoro, bromo. and especially chloro.
_ It should be noted that sulphonic acid ester and amide groups
are of less interest as N—substituents in the case of the pyrid-2- S
25 ones than in that of the pyrid—-4—ones but that N-substituents e
consisting of an aliphatic hydrocarbon group substituent by an
acyl group are of most interest in the case of the pyrid-2-ones
- Among the substitutents on the ring nirrogen atom of some
particular interest'are aliphatic ecyl groups and aliphatic
30 hydrocarbon groups substituted by amide, aliphatic ester and
| hydroxy groups, for example the groups -COR1, (CH2) -CONH
-(CHZ) -COXR1, (CHZ) -0H, and to a lesser extent the more
complex type of group -(CHZ) CH(COY)NHCORZ, in which R1 is an
alkyl or cycloalkyl group, for example methyl, ethyl or n-propyl

2’



25 ones than in that of the pyrid-4-ones but that N-substituents
consi sting of an aliphatic hydrocarbon group substituent by an acyl
are of nost interest in the case of the pyrid-2-ones: Anong the
substitutents on the ring nitrogen atom of some particular interest
al i phatic acyl groups and aliphatic 30 hydr ocar bon groups substit .
am des~al i phatic ester and hydroxy groups~ $6r exanple the groups [ERR],
[ERR] [ERR], [ERR] and to a | esser extent the nore conplex type of group
[ERR] in whi ch [ ERRkhe saae of| ke gosupdyg |-CQRK\and greshipl, fethylaxargropyhet hyl ,
ethyl or n-propyl seaprdgyi! 6 olfi10fn tchE diod'dH B [sEEHP1nE ﬂﬂkcﬁ? be[étRR{ »

n- propyl, 1soprop n-butyl I'n the case of the grou

hydr ogen or an al F‘YWBE‘}/(H'TOA‘F 83k I 05 LT C 1Py L E@HIBP € tﬂ‘ff“f’l"ef“ﬁ

n-propyl, i SOpr Opethydy xﬂ-pb:iﬂyy.L isxpttﬁ)yanoﬂ)ﬁybtﬁ:lyll " ae QﬁoxjgroQUﬂin?{ [ s [ ERR]
or [ERR], an |nte om 1.to0 ar arly, and m
is an int eger ro?ﬁ"?pt 6‘,": ggZ‘t i cu- af'ajr'lﬁeg%‘l Cfgom 1 ESL 4 %t r)a?{lftf:}'ﬁ ar
group of 3- hydroxlﬁﬂrlﬁ'ﬁoﬁe@ &3 andemils mé—nmzsseﬁnoml ﬁv@n{n%%a&rsm-

ni trogen at om sub e n f atic
ERR], or an ali Ated
[subs]tituent grouBby ambhwicmc{yﬂimoups- alanphmphaticyuydmaaﬂmn group, for
exanpl e a [Eﬁtaoraiem{, P Sadryaid) a0k :53{“1 Gtk 196 64Pgrdlpl Scdk]), | Nt eger

froml to 6 mlsanlntjggg rom to 6, for
exagple 3 to 6. ITC(WH'I ‘E%zxéppr'éé"?‘b{ o8 THSQ,R{:heF @n; aliphatin bydrogpshomon
bet ween the pref egnroaﬁl A(eh s ﬁrrmfwd Ricnihdle sgbsvipsedtagiowp L0 Whadeen R%'p

val ues of a tendi ég( vaI ues ER Vi ersa
that in groups [E%]’ g?‘“eiﬁ d§°°’[é ?Eﬁ%“'ﬁ%le 38‘91 4ccﬁx’7yrﬁr§h'?’f
t oget her contai n & a8t okycex HuinuBoeND, esipeem sﬂnr-?sedf frxous 1 ctar Borfoxt mﬂ#\le

of interest ag Nwhstanw%t&nuaté f@oiezmese fRrl LidgpLanbes eat om i s

substituted by ot her than an ali i ¢c_hydrocar on )
s t will be app eciated at there is an inter-relationm between

the preferred values of n and R1, the groups having the higher
values of n tending to have the lower values of R1, and vice versa,
so that in groups -(CHZ)neCOXR1, for example, -(cnz)n- and R1 may
20 conveniently together contain 3 to 7 carbon atoms, especially 4
to 6 carbon atoms. o
Also of interest as N-substitutents in the case where a ring
carbon atom is substituted by other than an aliphatic hydrocarbon
group are aliphatic hydrocarbon groups, for example groups R1.
25 with R

1
ting carbon atoms which are of some particular interest, apart

being as defined hereinbefore. Among substituents on the

from aliphatic hydrocarbon groups such as groups RT‘ are aliphatic

hyd;ocarbon,gtoups such as R1 substituted by a halogen, alkoxy or

cycloalkoxy, or especially a hydroxy group, for example halomethyl,
30 alkoxymethyl and hydroxymethyl groups such as -CHZCl, CHZOCZH5

and -cuzou. Thus, one particular group of compounds of use in

the present invention consists of 3~hyd: oxypyridones in which

the hydrogen atom attached to the nitrogen atom is replaced by

a C1_4 alkyl group and the hydrogen atom attached to the ring '

(4



‘group are aliphatic. hydrocarbon groups, for exanpl e groups [ERR] 25 with

[ ERR g as defined hereinbefore. Anmong substituents on the ring carbon
i ¢h are of sone particular interest, apart fromaliphatic

- hydr: ogr bpn groups such as groups [ERR], are aliphatic hydrocarbon groups

sugh \as substituted by a hal ogen, al koxy or cycl oal koxy, or especially a
hydyQxy Aroup, for exanple hal oneygyl, 30 al koxymet hyl and hydr oxynet i
groups~such as [ERR] and [ERR]. Thus, one particular group of conpounds of

use in tHebed azaktati meeztthm&bsi@medwairemb&yﬁéd@m s in which the

 gFoup Ay MRAASTREIE SRMRSERT, oF P oA Ao seoty g (o el

6- posi ti on iTher Eﬁt&eettubytsaldexmgq'mmwmyck&bmdelnomhhyl hal onet hyl or

 Nydr oxY ey an0 8P o7 Va2 bked YD bV S0 GR364] UGS RRONSHRY be present on

- the nitrogen atomo

vari ous 3-'hydroxypyrid-2-ones and 3-hydroxy- 05
pyr i4- 4-RIREL-4-PRESya iR |RIFFLGUIHCLYS” AvhNdERERPTF 141-2000he I-lydRgox y -
pyrid- 4- mm-@oaé,kgl.incyg(emt hydhyaruhdeéttwll)-sl%bafb"mymu-cbnéspnes, 6- al kyl
e.g. a
(i ot hy 1 S5ty 6 R BOERSRY T3 Sediigheag ndl Ak gt

met hyl - phere sdmmgﬁul aﬁshmwyaxﬁtdhé-mprmpaﬂmdngxrpchMbm 10

- SUDSti t UlRlyCOYPLILq0sne, 4d) WellE datte eimiés ol déﬂw%ud 2- ones,

" N-subst t en of the _ali hat C am de-. gr ester-
suzgtoistl éﬁ“?ﬁ‘ﬁé‘ﬁs‘?? Bt odBr! °§‘|feoﬂg %‘Vp%’%ﬂ EORPYRMSETINS i nt er est

whi | st ma-summm gfouph cof3 the crldplyqyic | abyd, MSammeSdeseste:ent gr oups _of W

Lhe Al § RABhE B0 A0 Ao BbE Erol cypd Mle WE LG SHDSL T LU ed

al i phatic oca roup type are o clal 1nterest. Wrthy of

part i culiaﬁemﬁtw&r’é‘ 8, Pape) 0f - the, BripdroxyRyS ikrisaRRSsi t ut ed by a grdup
[ERR] aMs&M%&&yp&mwﬁxwmuﬁh&i@ragll\h@hﬁdet-ut&deby a group [ERR] or

) OR rein RR] aIk grou XIS an oxy group, n 20
Cﬁ% %dr? Jr%EF@tim % B e hiyd &/ncfaégenr ggd%’m %% §°%.° )‘%The conpounds
may, i f qsest:imédinﬂseemedwﬂthmé Pettmcelats méntion are 3-hydroxy- W

: pyrid-2-ones N-substituted by a group (CHZ) COXR1 and 3-hydroxy-

2-methylpyrid~4~ones N-substituted by a group (CHZ) COXR1 or

(CHZ) OH wherein R1 is a 01_4 alkyl group, X is an oxy group, n -
20 is an integer from 1 to 4 and m is an integer from 3 to 6.

The compounds may, if desired, be used in the form of salts
formed at the hydroxy group thereof through 1ts convers1on to the
anion (OH —> 0 ) and containing a physiologically acceptable
cation, for example the cation of an alkali metal such as sodium, \_j

25 quaternary ammonium ions or protonated amines such as the cation
derived from tris (tris represents 2-amino-2-hydroxymethyl -
propane 1,3-diol). . Alternatively, the compouﬁds can be in the
form of salts such as the 3-hydroxypyrid-4-one hydrochlorides of
the Examples. ‘Salt formation may be advantageous in iﬁcreasing

30 the water solubility of a’dbmpoumi but, in general, the use of the
compounds themselives rather than their salts, is preferred. -

Specific examples of N-substituted 3-hydroxypyrid-2- and ~4-
ones lacking C-substitution other than by an aliphatic hydrocarbon

_ group are the following compoundé, with X being an oxy or imino

¥



formed at the hydroxy group thereof through its conversion to the aniqn

[ ERR] and containing a physiologically acceptable cation, for exanple the
cation of an alkali netal such as sodium 25 quaternary anmmoni um i ons of
prot onat’ed ami nes.such as the cation derived fromtris (tris represents. (#/
2- am no- 2- hydroxynet hyl propane 1,3-diol). Alternatively, the conpounds ¢:
be i~the formof salts such as ‘the 3-hyds @gypyrid-4-one hydrochl ori des ¢
the Exanples. Salt formation may be advantageous in increasing 30 the

wat er solubility gfoup, cqnpem:zdabmkyl prgemekat exdupdeusscthpl, telnhylco:rpounds

N Substi tuted 3. nudroRvl®, hedfis thardgalbt o 1R} o06F, rof SUBT Boun,
than by an al i phatthylnyarPseRilscteogrenyd aF @-bwls by HW‘\"léh%cm?ﬁmﬁ’dSh“\MiPh X
ot ot 2o na) | Fofas TOIRURT) WBERTICTGep ood) 1l LEIOHh Wbk oEATDL >
el o retiyPS" oiiBs Bbging britosdty Bnh OF RdefiuT Nelhvly prAtiB beiBh oo
that in fornul ae (-ﬂdekgrS(V)i defdo¢d/hpréinReforengndon| beibg Gy dly Fged axhén(tiiei s 05
I mno, R being hygiQoep. pael Whellfe 68 DREL HalckrdBR! Midn p % 850 w.rauaas 'nggers

as defined hereinbefore elng t he case of

bei ng of less int é‘?"eé%s%@‘l'?"b‘“dsdy %Tﬁ%ﬂ?ﬁéléu(yl (61) d’hé‘F*Sg' t’:%r‘?ﬂoﬂ'ﬁ&g (V)
and especi al ly (| gdoupmmayhbe€ lmeXtichedrparti¢idaglynup nmay be nenti oned
particularly. [ERR] -12- [ERR] Exanpl es of pyridones containing
C—substituents ot her than aliphatic hydrocarbon groups and N-substituents

ich, are aliphatic hydrocarbon groups are the 1-al kyl (and cycl oal kyl)
Ionethyl- 3- hydr oxypyri d-4-ones and the 1-al kyl (and cycl oal kyl)

-3 hydr oxy- 05 6- hydr oxynet hyl pyri d-4-ones and their 6-al koxynmethyl and
6- cycl o- '
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al koxynet hyl analogues,'spécific exanples.of whi ch are the follow ng
conpounds in which the various synbols are as defined above for fornulae -

()

N{VI11), the two synbols Rl representing the sane or a different
al ky ™ cycl oal kyl group in (XI'), and Hal represents 10  a-hal ogen group..
[ ERRR ) hough both types of compound are of interest in the context of the
pr dsé Invention, the 3-hydroxypyzid-4-ones are of particular.interest,
whi e 3-hydroxypyrid-2-ones are-the conpounds of -13- particular .
-i.ntée t when the conpou

s ‘descri bed hereinQare used in the formof their
iron conpl exes for. the of i

anot her UK patent appl
6- Chl or onet hyl - 3- hydr
hydr oxynet hyl - 1- net hyl-
met hyl pyri d-.4- ones, 3-hy

4

oxy-I- (2' - hydr oxyethyl ) -2- et hyl pyri d- 4-one, and

1- met hoxycar bonyl net hyl - lp’droxy-z-me'thylp -hq#4-one are known conpounds

but all of the other conho@mls described aboye2™®0 are believed to be
novel . The present inventgon thus al so incluﬁes_aS;conpOUnds, per se, a

3- hydr oxypyri d- 2-one or é%hydroxypyrid-4-one|jn whi ch t he hydrogen atom
attached to the nitroge guénnis repl aced lpksamn al i phatic acyl group, by an

al i phati ¢ hydrocarbon oupsror by an aliphatic 15 - hydrocarbon group
substituted by one or nore substituents seleBfed fromaliphatic acyl, _

al koxy, cycl oal koxy, aliphatic am de, aliphatic ester, halogen and hydroxy
groups and, optionally, in which one or nore of the hydrogen atons attacng o
'to ring carbon atons are(¥I&pl aced by an al i¥RE®i ¢ acyl, al koxy, '
cycl oal koxy,_aliphatjc 2 am de | i phatjc ester, hal ogen or hydroxy

group, by ar‘F’éT‘?%ﬁa%@vﬁ 58 SOBEHYPS ',s“‘llﬁt'.iﬁﬁ’e“a‘ﬁ A5 hA%c hydr ocar bon

group suisphdtit aydbycaxhomgronps asy di-eulistdtyents| siplchtame ebtpbatidial ogen or
NYCrOXY 13 Pdirodit'rus! B e CRERBH"{nd Qyiflally HALEdaSBAARFIEN OF

y J 3-hydroxypyrid—4—ones and the 1-alkyl (and cycloalkyl) -3-hydroxy- W,

- 05  é-hydroxymethylpyrid-4~onés and their 6-a1koxymethyl and 6-cyclo-
: alkoxymethyl anaiogues, specific egémples of which are the following
“compounds in which the various symbols are as defined above for
formulae (I) to (VIII), the two syﬁbols R1 representing the same
or a different alkyl or cycloalkyl group in (XD, apd Hal represents
10  a halogen group. ' - '

0
OH
? R
R,0CH
17772
: Rl :
aw W™ B ¢ 45

Aithough both types of compound are of interest in the context
of the present invention, the 3-hydroxypyrid-4-ones are of particular
1ntetest, whilst the 3-hydroxypyrid-2-ones are the c°mpounds of



atons in the conpound is effected only by aliphatic hydrocarbon 25
and al so the specific conpounds 6-chl oronet hyl - 3- hydr oxy- 1-

met hyl pyri d- 4-one, 3-hydroxy- 6-hydroxynet hyl - 1- met hyl pyri d- 4- one,

1- et hyl -“3- hydr oxy~ 6- hydr oxynet hyl pyri d- 4-one, 3-hydroxy-I-(2'-
hydr-oxyet hyl ) = 2- met hyl pyri d- 4- one and 3- hydr oxy- 1- met hoxycar bonyl -
met hy+<2- met hyl pyri d- 4-one, or a physiol ogltal |y acceptable salt 30
t hereof . The 3-hydroxypyri d-2-one conpounds may conveni ently be prepared by
nucl eophi | i ¢ subdrartigylan.-iztexess vhen Bhpef pHleperibed meseipaae mged

2, 3-di hydroxypyrigi ege QBmDM ﬁwiiaimn&u@nwsmomuer&ebhﬂnimf iron

C-subst Itutents in_the deS| one e using an
organl c halide R"gf%? WA ARagria 8?)ree§‘é jtq’éd i andth’fﬁ % Bﬁ‘ﬁ“g aé’rér’g;' “on the
nitrogen atom of tilee 21868@6d 3- hydr oxypyri d- 2-one or a group convertible

thereto and >55represearcm&omaémes%amq-mhwy&mwaae. X-tja¥ ok ie-exanpl e
represent an Todo %roup \/\/nen1 rﬂ;ﬁ&)’ﬁl’ggsems an_al iphatic hydrocarbon group -

or such a group GWdroxymethylr- K- a%né-%tazéﬂﬁ*mré’ayb@-haﬁrw phatic
acyl group, such sexhyIpRjd-dromesyr mdgﬁzgup-cmeﬁydﬁ'oxyapyn)seﬁﬁahanpﬁiuphat ic

acyl group, such Aa%L‘EER% Eelh%m Da lmISeU t_bch é‘%ﬁf&a&?’gl‘%&%& one

substituted by an alr’phatic acy rou g?gtlc ester
group, such as [M]knoxnlmpo'g;dsu'p% i o€ Fhfs?t#?é‘nmﬁwst $eRerip: @bove

|hn2|r oducgd | RpO tdie wltigfute@%a;eomvmybbe h)(/dr olysed to yield an alhl phall'é)l C
ydrocarbon group su itute ar or rou i ch_car boxy
(or syl pho) group i sbﬁ‘ﬁ ?‘[ﬁ’ﬁnﬁg‘ﬁv%‘f‘?'gﬁ %Xaﬂsgrﬁéggﬁ%ﬂ% COFPINRAR, PEE(SRe
ester group. 15 a 3-hydrdkppy8idndews ppy3-hidrbxypyridefmmentts whigh che\hgdragen| y
be prepared sim lg 3%%:%&&6&&%@'&&&5@9 bt D3y ifad by sacoapRidice

correspondi ng- 3- hydroxy-4 g rone_or dr ox - pyrone contalnlngagroups
convertibl e to-t REYE-&@BR PY LA #1RNAE L6, hydrpca "dé%‘?“rped°"p9¥|ﬂbﬂy~?hﬁ
exanpl e by tRe raydtécatbdigtdup Eibixitdéed b¥ e orhisired sybstipyeurscselayted

Conve\_njllent ly be Ctonve ltielgattig atcr}'i alkoxy, cycloalkoxy, aliphatic amide, aliphatic

ester, halogen and hydroxy groups and, optionally, in which one or

.-,’

more of the hydrogen atoms attached to ring carbon atoms are
replaced by an aliphatic acyl, alkqu, cycloalkoxy, aliphatic

20 amide, aliphatic ester, halogen or hydroxy group, by an aliphaticl
hydrocarbon group, or by an aliphatic hydrocarbon group substituted
by an alkoxy, cycloalkoxy, aliphatic ester, halogen or hydroxy
group, but excluding compounds in which said replacement of hydrogen
atoms in the compound is effected only by aliphatic hydrocarbon

25 groups and also the specific compounds 6—chloromgthyl—3-hydroxy-1—
methylpyrid-4-~one, 3~hydroxy-6-hydroxymethyl-l-methylpyrid-~4~one,
1-ethyl-3-hydroxy-6-hydroxymethylpyrid-4-one, 3-hydroxy-1-(2'-
hydroxyethyl)~-2-methylpyrid—4—-one and 3~hydroxy-l-methoxycarbonyl-
methyl-2-methylpyrid-4-one, or a physiologically acceptable salt

30 thereof..

The 3~hydroxypyrid-2-one compounds may coanveniently be
prepared by nucleophilic substitution;qt the nitrogen atom of the
corresponding 2,3—dihydroxypyridine or one containing groups
convertible to C-substitutents present in the desired pyridone,

35 for example using an organic halide R'X in which R' represents the



- 3- hydroxypyrid-4-one through protection of the hydroxy group, for exanple
.as an_ether group such as a benzyl oxy group, and reaction of the protected
“conpouyd with a conpound [ERR] in which [ERR] represents the group present

itrogen atom of the desired 25 3- hydr oxypyri d-4-one _or a group
bl e thereto, in the presence of a base, for exanple an atkali netal
de such -as sodi um hydr oxi-=d®4 -The hydroxy protecting group is the

ed and any ot her nodifications of the G substituents effected. In
par t T Cul group ERRpentagn fthe RitZAgere areh o sthet deriradirbydnarspynidted 30
al i phat Izzohxdﬁos 3Yraap ddhositiBle AnbYStoOXMAR Fépreddttl &haZogbrdr OXY-
et hyl am ne or hydr ox pros{yl am.ne. The h droxg grou I n"such an

sdarige

N-subst | Q8P ﬁ'&f‘ﬁfi pey EORAXRERIF FEPTESe o#¥fPYBnd

N- subst ivhearR® gepmpenmahaalﬂpmmnhmmbon granp @ry s¢dv asgrioppo) group’can

seo' &Szp&eﬁwé%&ok%uﬁb %Eié&%@tbg%g ipﬁﬁ'ﬂ:%%ln o%fs am de and
cedure

est ternative pr I nvol v Use of a
2-al i phﬁ“ﬁg afc PR, (FlPr,0x L A RFORP | EIRUPAReB R ESRTSEERYS 8M a conpound R NH2,

by anal Qﬂ‘i MidiB ddye £rap] | sueh Qds au t ot cB; dexxﬁtummﬂch t he sodi um

' f);llrltdoz '%ﬁ T %%%nggp{j?g%ﬁ%% g"‘%é’@é’vé*’r"g‘ dafgl%léf%°‘ﬁtg'¥hLebenam Unt ers.

‘For sch. 839(253 0CE}, 6dan alipbatirpestesf grdwp, nathf ac £HH0C Oﬁlﬂi-c-subst i tuents

aft §p f QLERS 162Nel 154\E ml¥Edoded Gyl ] ng.naé | 128Poduled hatsa&e

‘appropriate for substituents on carbon atons of the ring to be 10

pr ot ect dFoRnmRE bes BEdRolysad g9 yigldrameplipgatic Pﬁ%‘%?f?"&géﬁ’“gt om of the rinRg,
Thus, f Gubstimaped by eaebaxyhYeolr GxuYphe) hatougy odch capb@ge(dér on the ring as

Ty b prapisd; BBCHY (T BB, cGRRBe Al O ) ol By ¥l LT 4 bnes may

be pr epdnether eqt®r gyfiupect acyl ation but it is preferred to protect the
3- hygr oxy grmupa-hyefm@wm—e-afe a&ﬁhﬂﬁmﬂf%ﬂvﬁi@htﬁsbén benzyl oxy group,
and to renoye ! Hati P! 38%:29.;&%9}’%:""” Sare PeAtYy Alom fgs been <
" corresponding 3-hydroxy-4-pyrone or a 3—hydroxy-4-py:one containing o
groups convertible to the C-substituent present in the desired
pyridone, for example by the reaction -CHZOH-——> —CHZHal. Thus,
20 the_3—hydroxy-4~pyrone_may conveniently be convéerted to the
| 3—hydr6xypyrid-4—one through' protection of the hydfoxy.group, for
example hs an ether group such as a benzyloxy group, and reaction
of the protected compound with a compound R’NHZ, in which R’
reptesents_the group present on the nitrogen atom of the desired
25 - 3-hydroxypyrid-4-one or a group convertible thereto, in the
presence of a base, for example an alkali metal hydroxide such as
sodium hydroxide. The hydroxy protecting group is then removed:
ahd'any other modifications of the C-substituents effected. In
particular.R'NH2 may for example represent an amino substituted
30 aliphatic hydrocarbon group or a hydroxyamine, such as 2-hydroxy-
ethylamine or 3-hydroxypropylamine. The hydroxy group in such an -
N-substituent may of course be converted to an ester group and
N-substituent groups containing an amino or carboxy (or'sulpho) g
group can be used as precursors for N-substituent groups containing
35 amide and ester groups.



effected. A simlar formof protection of the 3-hydroxy group is suitable
where a 6-hydroxyal kyl group is present which is being 20 nodi fi ed,
exanple to give a 6-al koxyal kyl or 6-hal oal kyl group. It will be seern/f
the foregoing that in many cases the final stage in the preparation /of t@
conmpound- conpri ses deprotec- ting the hydroxy group of a pyridone havi h
sim Nar ring carbon 25 atom substituents #su¢ with the 3-hydroxy
protected formand either the same ring nitrogen atom substituent o
convertibl e thereto add, althenasive procedure, inyolves: tiengse lod &-2sabtphatirent to
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- - In general I's preferred s are ol at.
substantial ly puré’nFQflsm Forseh. 38Tt 26t. 209y free from by- product s of

manufacture. It wll Abee:aapre.eef aéredmadiaicattlie&efac-euasénhb&soaﬂerr outes
avai l able to thes oung and tigat vari oui er a- tlves may be
SpeA {RoRE e

used as will be a RS Ft8 %R ‘ér %‘?em et L8 routes
to the various i nugpmdiateesoxr echs triggents cdn asrtGnsatamsi oflthel r2pg-toabel
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appreci ated that Certain of the _conpounds e converte n vivo to
ot her, conpounds WP FLRE] | TeRE i fFE¥UPIL o1 WBERR anéx%ﬂoxm%rhg}rae& i1§ity

observed in Vi vo. ptédeat o khd@ihg @€, wdldr a tA8TE-Ayd vky CErERe ) bd Sh Q@afomynl ng
ester groups which | ke t.o bhe converted to_carbhoxy or, sul groups
when t he corrpound§rgu§ a‘?zlr?i#"{)‘1 fi'é"xgdl'cf’ryrffe ?e pro ecgﬁyagodr?ﬁ ﬁ%&g may be

formul ated for usebw-pH&rHMutlﬂ-@&Ybﬂﬁeérpwéd'e‘r-Pm pay fher prepaned &Yi n an
avi an or espegal hyrert"BPiBticAbut it is preferred to protect the 3-hydroxy

group, for example as an ether group such as in benzyloxy group,

A
and to remove this protecting group after the N-acylation has been

.effected. A similar form of protection of the 3-hydroxy group is
suitable where a 6-hydroxyalkyl group is present which is being

- 20 . modified, for example to give a 6-alkoxyalkyl or 6-haloalkyl
group.

It will be seen from the foregoing that in many cases the
final stage in the preparation of the compound comprises deprotec-
ting the hydroxy group of.a pyridone having similar ring carbon

25 atom substituents but with the 3—hydfoxy group in protected
form and either the same ring nitrogen atom substituent or one
convertible thereto and, where applicable, converting the
N-substituent to that present in said compound and/or, optionally,
converting the compound to a physiologically acceptable salt thereof.
30 The compounds may be converted to salts formed between a
physiologically acceptable cation and the anion produced by the
loss of the hydroxy group proton by reaction of the compound with
the appropriate base according to standard procedures. '



cont ext

. parti'cul arly human use by . a variety of nethods. The
phar mageutycal conposition may, for exanple, incorporate water or a nmedi um
i ni n organi c solvent as a diluent, having the 20 formof a

“ sol utifon, spensi on or enul sion. - Aqueous, oily or enulsified conpositions
I ncor Mg a liquid diluent will, however, nost usually be enployed for
par ent\er dm ni stration and' theygfore may conveniently be sterile and'
pyr oge . However, it will be appreciated fromthe foregoing discussion
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sel ect edikelontelbephnivested b, caxboayk pr %‘}eh‘baﬂrk@wwhw theh zobpovads de,

al i phat |aQeeﬁh§ﬂstg?é@gggy_lgnd hydr oxy groups and, 10 optionally, in which

one Qr nore atons_, atta hedtorln carbon_atons are
repl’dced by Tgﬁ %?F‘P?)‘Pé? 'E‘g'agﬁl ormplated foF,vae,ap CEPHMRAEI ¢ ani de, .
al i phat ifor e@tterinaky) cgenexamp ley dncsay aytanupr elsyeamlw |aphatma¢iirydrocar bon \..J
gr()up ‘%Bniﬁkt?rbrabé£¥1ﬂhié%1y human use by a variety of methods. The

pharmaceutical composition may, for example, incorporate water or

" a medium containing an organic solvent as a diluent, having the
20 form of a solution, suspension or emulsion. Aqueous, oily or
emulsified compositions incorporating a liquid diluent will,
however, most usually be:employed for ﬁaténteral administration
‘and therefore may cbnvéniently'be'sterile'and pyrogen free.
However, it will be appreciated from the foregoing discussion in C
25 relation to desferrioxamine that oral administration is generally
to be preferred rather than the use of a stefile, injectable
composition and the compoﬁnds_of the present invention may be
given by such a route. Although compositions incorporating a
" 1iquid diluent may be used for oral administration, it is preferred,
30 particdlérly in humans, to use compositions incorporating a solid
carrier, for eiample a conventional solid c#rtier material such as
starch, lactose, dex.rin or magnesium stearate., Such solid composi-
tions may conveniently be of a formed type, for é#ample as tablets,
capsules (inéluding spansules - Registered Trade Mark), etc. Other
35 forms of_administration.than by injection or through the oral



hydr ocar bon group substituted by an al koxy, cycl oal koxy, aliphatic 15
ester, hal ogen or hydroxy group, but excluding conpounds in which said ,
repl acenent of hydrogen atonms in the conpound is effected only by aliphayi
hydr ocarbon groups, or a physiologically acceptable salt thereof, togethgr
wi th a physiologically acceptable diluent or carrier but excluding any 4
| i quirewhich is 20 not sterile and pyroeg&h-<ree. Conpositions may be
formulated in unit dosage form i.e. in the formof discrete portions each
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only by aliphatic hydrocarbon groups, or a physiologically
acceptable salt thereof, together with a physiologically
acceptable diluent or carrier but excludiﬁg any liquid which is
20 - not sterile and ‘pyrogen-free. '
Compositions may be formulated in uﬁit_dosage form, i.e. in
the form of discrete portioﬁs each comprising a unit dose, or a
multiple or sub-multiple of a unit dose. Whilst the dosage of -
active compound given will depend on various factors, including
25 the particular compound which is employed in the composition, it
may be stated by way of guidance that satisfactory control of the
amount of iron present in the human body will often be achieved
using a daily dosage of about 0.1 g to 5 g, particularly of
about 0.5 g to 2 g, vetérinary doses being on a similar g/kg body
30 weight ratio. However, it will be appreciated that it may be
appropriate under certain circumstances to give daily dosages
either below or above these levcls., Where desired, more than omne



the 59Fe | abelled iron conpl exes to perneate erythrocytes. 15 Bot h
t he 3-hydroxypyrid-2-ones and the 3-hydroxypyrid-4-ones. possess a hi gh
Affinity for iron (111), as evidenced by log [ERR], values {log [ERR] is
~ed as being equal to log [ERR] + 21 - {[ERR] + n log [ERR] (H+) + a
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Iron over rox¥ ri hEFEIn are - -
aI so of PP’PRQ?Pe%thiS'brafGE‘b“an%liF% KI6BLhes syidenced by log K, o/
values {iog K. ol ‘18 defined as being equal to log ﬁF La + 21 -
[pK ap +n log aL(H+) +m log aL(Ca++)] where log BFe(L)n is the
cumulative affinity constant of the ligand in question for iron (III),

.20 is the negative logarithm of the solubility product for _
Fe(OH)3 and has a value of 39, n and m are the number of hydrogen
and calcium ions, respectively, which are bound to the ligand,
and a (H+) and a, (Ca++) are the affinities of the ligand for
hydrogen ions and calcium ions, respectively} In order to solu- g_)
25 bilise irom (III1) hydroxide, log K ol
in order to remove iron from transferrin, log K

must be greater than 0 and

sol should be in
excess of 6.0. The log K ol values for 3-hydroxy-1-methylpyrid-2-
one and 1 2-dimethyl—3-hydroxypyrid-4—one, by way of example,
are 10.0 and 9.5, respectively, thus comparing favourably with

30 those of the bidentate hydroxamates at about 4.0, of catechols at
about 8.0, of desferrioxamine at 6.0, and of diethylenetriemine
penta-acetic acid (DTPA) at 2.0. Moreover, the ability of the
compounds to remove iron efficiently has been confirmed both by
in vitro tests and also by in vivo tests in mice. It is particu-

35 larly significant that these latter tests ire successful ﬁhether



conditions where there nmay be an excess of iron deposited at certain sites
even though the patient does not exhibit a general iron overload, this
being the case, for exanple, in certain arthritic and cancerous conditi
| ndeed i n some patients 15 havi ng such conditions, the patient
exhibit an overall anaema and in a UK patent application 2136806 {he
is desdéribed of the netal -free conpounds of the present invention i\n
conjunction with an iron conplex for the tr@atnment of sucfi patientST—Thus,
a mxture of an iron conplex of a-3-hydroxypyridone as described 20 -
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metal-free compounds of the presént invention in conjunction with
-an iron complex for the treatment of such patients. Thus, a
mixtufe of an iron complex of a.3-hydroxypyridone as described
20 herein together with one of the 3-hydroxypyridones;in metal~free
form will have the effects of remedying the overall anaemia through
the action of the irom complex whilst the metal=free compound will
act to remove iron from pathological to physiological sites.
— Although the major use of the compounds is in the removal or
25 iron, they are also“of potential interest fof the removal_of some
other metals present in the body in deleterious amounts, for
example copper, plutonium and other'related transuranic metals,
and especially aluminium. The present invention thus includes the
use of a 3-hydroxypyrid-2-one or.3-hydroxypyrid-4-one in which the
30 hydrogen atom attached to the nitrogen atom is repléced by an
aliphatic acyl group, by an aliphatic hydrocarbon group, or by an
aliphétic hydrocarbon group substituted By one or more substituents
selected from aliphatic acyl, alkoxy, cycloalkoxy, aliphatic
amide, aliphatic ester, halogen and hydroxy groﬁps and, optionmally,
35 in which one or more of the hydtogen-atdms attachéd to ring carbon
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for.the manufacture of a nmedicanent for use in effecting a reduction in the
¥ gvels of a metal, for exanple iron, in a patient's 10 body. Uses

of t g)-Conpounds of the present invention for conbina- tion with netals

ofher ¥th&n iron may extend to.the treatnent of body fluids outside the body

ol evf 0 quite other contexts than the treatnent of patients. One

part 'cu ar area of sone interest-2® - involves the treatnent of patient&=On
ha’npdi’al ysi s who may show a dangerous build up of alumniumin the body.
For -t he atmmstsmenrepifaceddiy patauldmtasicmyéorqibuxodscndloembm;esent i nvention
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3- hydrox;amthe ChoRioOrevels 3f hy detal,pfor @xdmpleciron, Wt ahpdtientisdr ogen 30
atomhda cﬁed to the nitrogen atomis replaced by an aliphatic acyl group,
by ah” al I phatic 1D‘édrocar bon- group, or by an aliphatic hydrocarbon group
substitut ed Vsesopk the ¢rmpeundshef thecafeserte|iaventdon fom eambinast i ¢ acyl , Y

al koxy, ¢ital eahkescalsadthpPadhag ErdhCRay aktdihafd eneSdrektmdidl @en and hydr ox
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al koxy, theckowthenty of patpéntisi.c Qnei paxtigularhatéac ofbstoe intatemgen or hydr oxy
groups byavdivéd l:ﬁba&hwér&cssbmtgr&unaemeaimse@ waL' Ryabidy bydr ocar bon
group Suclijasntgleroutsubuild up of alumini)./m gncthgallaodg').(y’l?or the %Eeatmeestt t.e)r hal ogen -or
o’
such patients the compounds of the present invention may ‘be. attached
to a'supoort material and then contacted with the patient's blood
to remove aluminium therefrom. The sopport materiallmay conveni~ .
20 ently be one of various types of polymer described in the art for
use in similar contexts, for example a carbohydrate material which
may be of an agarose, dextran or other type, or-a polystyrene or
other material such as is used in ion—exchange resins.
Various approaches known in the art may be used for effecting g_)
25  attachment of the.compounds'to such support materials but one
convenient approach is to use a basic or acidic group on the
support material to provide an amide type linkage with the
3-hydroxypyridone. The preseat'invention thus includes a
3-hjdroxypyrid-2—one'or 3—hydroxypyrid-4-one in which the hydrogen
30 atom attached to the nitrogen atom is replaced by an aliphatic
acyl group, by an aliphatic hydrocarbon group, or by an aliphatic
hydrocarbon grou~ substituted by one or more substituents selected
from aliphatic acyl alkoxy, cycloalkoxy, aliphatic amide, aliphatic
-ester, halogen and hydroxy groups and, optionally, in which one or
35 wmore of the hydrogen atoms attached'to ring carbon atoms are



05 hydroxy group, at |east one hydrogen atom attached to either a nito
or a carbon atom being replaced by an aliphatic hydro- carbon group
substituted by an aliphatic am de group or by an aliphatic am de group
respectiwvely, or a physiologically acceptable salt thereof, the

3- hydroxypyridone or salt thereof being linked 10 to a support mat
t hrobgh sai d ani de group. Such 3-hydroxypyrfidones |inked to a support\:
material through an am de group may conveniently be prepared by utilisi ng a
precursor correspeestiacgd tby imaltphtlted atybhy dlkowgpycycdoakoly] al@piarie€i Nng an
aci di c substituent geont X [ I basi.c
substituent contai nlfér%g giipg%&ﬁeegtae Oha?iﬁge §ge&}g? %gyp"lﬁ’bs‘f ﬂeaa'tiplﬁ)agtg'gent
in the final prodbzdrogarkon &Walﬂsb! L) ﬂimkeucah!cltecgthqapsroep gwhsticul ar

i nterest as precUrgddSblaa &daxsir szoa@uagydoaﬁ%hmccasf&ntﬂw él or

N-substi t uent g/n h.is an alip iICh rocar roug tltutedb
aliphatic anifl2 o 7%F°§&|§5ﬁ81’26t éé‘ﬁe'&déﬂip ate®n B%F;lj}%r'(?uﬁ

exanpl e, an N substitdgesnir grauxboy BRbH belig eeplaced diy mtﬂgﬂtat&ccnyﬂio-t o 4 or
6, particularly 2 r ah Sg ecursors
may consist of a 5?%38 I%ﬁﬁgé{%ﬁﬁj b§u&&3g§ﬁ2§%n er%&c’a& tﬁh’?e tEom in 25
conbi nati on with AliAkesicEmidec group, aresepetinply .cax i%Rhysiglogieatdyt aceqpsable

cation of an al kahhlmﬁﬁleosywaeass-hs}@ﬂixw}rﬂa@é QENGUIY AHEFRGE WELdgONEni
protonated a Ees such as the c {"3‘5 der | vegﬁtﬁgg%trls Am ne substituents

may consist o §F SupURBaE: "Bref gf'ﬁléd“ &hPYP*a group [ERR] which
%p’ e associ at ed w Shcha 3pitydspxypygdonks giloked o o seppaxis] matanialn thiaugh
exanpl

e @ chior i dga Qiasl hebud Abd Wonbélendly B RbbdrhNy WRMISUED 225rddiRhor

from nmet hane sul phonic or_ isethionic acid, or an ani on-derived fromthe

hydroxy group of CPEFesPRR{Lpg=RR| the 1inked 3rhy@raayPHridopskut FOSEHINIAS \# ch one
of the - 22 - byﬂiegamseimntlantmuﬂgzadcmoaﬁ otl syliphbi groldy drOs aalsae

group, for ex‘l‘?p' Subas’liglet‘& co‘lEQ&h‘ln§“Cha§§ne roupd pREck BPOMS SbsPituent

substituent at ren rogen or
. present in the final product which contains the linked amide

group. Of particular interest as precursors are 3-hydroxy-

pyridones which contain an N-substituent which is an aliphatic
hydrocarbon group substituted by an aliphatic amine or a sulpho

20 or especially a carboxy group, for example, an N-substituent
group —(CHz)nCOZH where n 1is an integér from 1 to 4 or 6,
particularly 2, 3 or 4

Carboxy and sulpho substituents in the precursors may consist

of a group -COZH or -SOBH; or the anion @erived therefrom in

25 combination with a physiologically acceptable cation, for example
the cation of an alkali metal such as sodium, quaternary ammonium
jons or protonated amines such as the cation derived from tris.
Amine substituents may consist of a group -NH2 or its charged
equivalent, a group -ﬁﬂ3 which will be associated with a physio-

30 1logically acceptable anion, for example a chloride or other halide
ion, a solubilising ion such as that from methane sulphonic or
isethionic acid, or an anion derived from the hydroxy group of the
ring (OH —> 0), or such a -NH, or —ﬁﬂa group in which one of the



Speci fi c exanpl es of precursor conpounds for use in the 05 preparation of
3-hydroxypyri dones |inked to a support material through an am de group are

- conpeunds of the formulae (11), (V) and (VI) given hereinbefore but with

ei ng hydrogen, and conpounds of the fornmula (IV) given hereinbefore
t he hydroxy group being replaced by an am no group. 10 ‘Lh_e
gxypyri dones cont ai ni ng am.,ge, - carboxy and sul pho groups nay be

pr ed by nodifications of the procedures already discussed. Thus, for

' exaﬁp' €h &J&Ee&%&:ﬁ‘s%?%p‘iﬂce’d by(ianXYfpﬂan RPfroehribn3gibi! Ogoy 4- Pyrone
cont ai ni ng 3roups c&nvertl ble to the C substituent present in the desired

pyri donE*aTRYe ALl c8Raup 188 18 drperined ?‘Zf"ﬁh%s s Fﬂ}’dr‘é)%rl d- 4- one
t hr oughapraotixg nbtrogén torecdwpon aavpmgr oup and reacti on of the protected

d wi i h di basi
o onn pr ecenfedtst? TS| o Rk ecdrdod Mofifbullss (B2 GACH AneT BF 11C 00 e or Ca

grows coreperationeof; AehxdroxyHYERInesclinged co & quppont aathrahl ne 20 such as

et hyl enggticagh @ mmangﬁmbr&eaMoWoﬁ&ml mmasae [(eBl <vpr [ERR]-al am ne,
6- am nobufyric acid or. .t i ne, The g f Sever and Lloidl referred.
npeasehef b g

to her ef¥b&VDr iy res'lﬂ‘t%‘ ’é‘?gﬂ‘roﬁ? of such acidic or
basi c 3e¢quumdeyp§/ruhdofmula (IV)Z&-ivwmeeeinbefa;edm with ttheut il i se the acidic

or basi 3 sal t. of. the ami ne, carboxy or-
sul pho gou&%ﬁg %un e reacte l’tah t he appropriate base or acid

accapdi ng t %9MPW6%ﬁr‘§§“€%Hﬁ“§o‘"§BBs#ﬂR’§da fptRheds 05  of a
SWi tt er gftps a9 wa&apﬁwgayamsﬂfue&ﬁwmftﬂ& @%Mugé@umraagl an anion frQy

t he 3-hydr ox gr ar r n fr ueous medi a at -
pH of %{oj %‘35 nBérl?\’i'e?ﬁaF'Bﬁg Iﬁ" Pé?‘se@**b%’ﬁ‘é“r’ TPM RY Exanpl es of
whi ch Baanpll-dydtoxyz#-wrpue rsnmmm groupd) coverathle?8o thkate 10 to the ,

prepar aéisﬂﬂséﬁtugn@)ﬁgéwpﬂ 'tﬂé”lﬁ%ié&r }ksﬁohé‘ m\A&V&nQQ&eE%mEeS 3, 16, 17,
21 and 24 relate to acidic and ba 5 dr.oxy ones swtable for the

pr eﬂér SF9OYRTLEd %0 Wﬂr%)@droxypyrid- ne th ough prgélection of the .
hydroxy group and reaction of the protected compound with-a = \-J

compound R' Nﬂz. in which R' fepresents the acidic or basic group

present on the nitrogen atom of the desired 3-hydroxypyrid-4-one

~or a group convertible thereto,_ R'NHZ being for example a diamine
20 such as ethylenediamine or an amino acid such as glycine, a-

or B-alamine, S-aminobutyric acid or taurine. - The pfocedure of

Severn and Lloidl referred to hereimbefore is also well suited to"

the preparation of such acidic or basic 3~hydroxypyridones. |

*



pyri dones containing an am de group through which they are attached to a
support .material. 15 : EXAMPLES Exanple 1 The
preparation of 1-acetyl-3-hydroxypyrid-2-one 2, 3-Di hydroxypyridine (5.55
is reftuxed with acetyl- bronmide (10 m) overnight. The reaction m xtur
allowed to 20 cool and water (10 m) is added. The resulting suspensi
is eXtracted with nethylene chloride and=t2® -et hyl ene chloride solution |
dried over [ERR] and evaporated. The resultant residue is recrystallised
from petrol eum et her @@ge130ig)destred to utdlisegthec acidic or basic 3-hydroxy-

1-acetyl -3-hydro enar R
(U ol) 1680 [ OXpRNAGGL 20 NS B! bY ladle) 3 b8 dndod, @hrbdyPor [sERTo [

7:2 (d, 1H). Exan§fi°&P2 %g CJmﬁﬁngdpp%géagqasﬁlﬂ%ffth tge apprl_gpriate %aée or

1- et hoxycar bony| nadtidysecdrdbog ox \spyndiotd Jpronedutes- (aniiyal sobgyiyutedi nempobindg i s
suspended in hy. 0, el QFE‘%F eal ed
tube for 24 h(f(;sfjrsé’éz;tL {%&%ﬁ%% Qé_Hlngi r%r?sg%o %ﬁ%o ?ﬁ% Jaéaﬁd
opened. The cont e 9“%9%55@01"&%@6@5'41’6*? @R/ mé%ﬁ?o?'é&l’iaéﬁi &y ¢rRILIagisA e d
a 10 yel | ow sol fxém aﬁesw&aﬁd aE3/H 6f abbud B)s solid fromwater y| el ds

1- et hoxycar bonyl et hy, dr pyrid=2-0n it [ g) m p.
[ERR]: [ERR] (nujol ) 4‘5%’ il F r\‘g “‘*‘“F"é‘aRge]'V@‘ &ﬁc‘ y‘:5§'I!-’1) l"""z‘l‘gg q,

4. 55 (s 2H), 5. 9% @hich] Ekamples 1,d2, &#Hyo 17. 08 18l to129, mekrsl% The

preparation ofg 1 £AhOp¥ E%Miongobyﬁ-ﬁ ﬁ}tq.agu&nfor use in vivo and
1- Et hoxycar bonyl net hy| -3 dro p rid one in 15.m of

1: 2, v/ v et hanol / vieBP1eso A é‘l mi LF‘PFC? eﬁ?h&ﬁr&%i‘ﬁ?ﬁiﬁyﬁﬂ"okfﬂé to create a
pH éf/ 12.0. The sﬂhyataypyﬁdbw editablé HOR| tHeopréparationt ofs 3-lydebed, and

acidified to pH gpyfhﬁ’é’nekh&n%&sn@dg th e?{} “%OPWOB fen £ %gaggl ution is

rotary evaporate renove en freeze dried for
20 hours to attached to a support material.
- B EXAMPLES
i Example 1

The preparation of ]=-acetyl=-3-hydroxypyrid-2-one
2,3-Dihydroxypyridine (5.55 g) is refluxed with.acetyl-
bromide (10 ml) overnight. The reaction mixture is allowed to
20 cool and water (10 ml) is added. The resulting suspension is
extracted with methylene chloride and the methylene chloride

solution is dried over Nazso,. and evapotated. The tesultant
residue 1s recrystallised from petroleum ether (80-1 00° C) to



resmye the water, formic acid and anmmoni umformate. The resulting solid is
stal |l i sed fromvvater to yield white crystals (1.4 g), mp. [ERR; .
(nujol) 1540, 1590, 1640, 1695, 3240 [ERR]; 25 6(d6DVsO 4.5 (a,

A, /5.95 (t, 1H), 6.6 (d 1H), 7.0 (d, 1H). Exarrple 4 The preparatlon of

- ydnnoxy- 1- met hoxycar bonyl net hyl pyri.d- 2- one

wcar oxyrret hyl - 3- hydr oxypyrid-2-one (1 g), prepared as descri bed underv
angle 3, is refluxed i n met handl ?f‘,'hydrochl oric 30 acid for 2 hours.

soI vent i rota eva oratl n and _t ue recrystallised
from wal f'o’d‘f’%" st okprids PSR B 2 onet - 60%
yield, mmp. [ HRR) 41%CE n(gudb)) 158@. 31895@ 4§(d nSW,, 3220 cm 1,

6(d6D'V50)2 3. §e5 88), %Hi (54652@; 18 0.0t 4, 1|Tﬁ). 6.7 (d 1H) .7.1 (d,
1H) 9.2 B . arrp e 5 The"preparation of - _
1- (N-et h&ﬂﬂﬁ.&oyl et hyI) 3- hydr oxypyrid- 2-one

'3- Beggy! (Phyg- frepatdubonnes hyémxycbrnemnmeeﬁyl-s—hydroxypyrid-z-one :

inder Exanpl oy SRk YRS PN 48 Eafhial dacRunbbRl o 00 1) 10

thi's sol tﬁcﬁéﬁtq §2@1(!déch§eﬁ‘Z§/Fﬂ%¥HrGrh%Pée(13mrrBI%ﬁal c‘%‘bﬁ)f%n%l" NaOH until the

- pHis ab‘h\bﬁré-%t ifa“o?cm Xhel €ubeSid fmen bl asked éa&dsw &libfedea.gi Ve a cl ear

~ 3-Bensyl Ghg-prepa

' d t d the .
O ange S gt o8 na PR S bl USRI AF S8 aRedachLon Bnd L
chl onpde.yelhar aql@auskqﬂmseamssa:hibutmfdthis ghlid/ fogm ardderngiebdtsr a water and

then aci di_figak tyatl uyg?éﬁ&%% ﬁﬂ@gﬁﬁ@gﬂ,&gd{é)gﬁ{g eEyaAQLS (\ghhgég resul t3

in the preC|p| The nixture 1.s 15 | cool andth
pr eci pi t &8+ {141 t'b?’e&» of“haﬁn@“gﬂ’dhéﬁ 43w t“ﬁz‘dl‘%t Hy| S E1gR850) s The? Fucd® pr oduct
I s recrysial {4d,zeH) f »oss gehaml, 5.959(¢,c1H), 6.6 (d, 1H), 7.05 (d, 1H).

3- benzyl %Xmilf]-cgr boxymet hyl pyrid-2-one (5.4 g, 41%, mp. 176-177 C.

3- Benzyl UCCI n| m do oxycar bgn I rret hyI ) - pyr| d 2-one

.-Ethoxycarbonylmethyl-3-hydroxypyrid-z-one 2 g is ' - _ o’
dissolved in 15 ml of 1:2 v/v ethanol/water containing sufficient
ammonium hydroxide to c;eate a pH of 12.0. The solution is heated
at 60°C for 30 minutes, cooled, and acidified to pH 3.0 by the
20 addition of formic acid, The solution is rotary evaporated to
'remove most of the ethanel and then freeze dried for 20 hours to
remove the water, formic acid“and ammonium formate. The'resulting
solid is recrystallised from water to yieid white crjstals (1;4 g),

m.p. 203-205°C; Voax (BUi0l) 1540, 1590, 1640, 1695, 3240 ™t W,
25 8(dgDMS0) 4.5 (s, zn) 5.95 (t, 1), 6.6 (4, 1), 7.0 (4, ).
' Examgle 4

The preparation of 3—hydroxx-1-methoxycarbonylmethylpyrid-z-one

1-Carboxymethyl-3-hydroxypyrid-2-one (1 g), prepared as
described under Example 3, is refluxed in methanolic hydrochloric
30 acid for 2 hours. The eolﬁent is removed by rotary evaporation
and the residue recrystallised from water to give 3—hydroxy-1-methoxy-
carbonylmethylpyrid-2-one in 60% jield, n.Pe. 141-142°C;' v
(nujol) 1560, 1595, 1645, 1730, 3220 cm-1; 6(d6DMSO) 3.55m?:, 3H),
. 4.65 (s, 2H), 6.05 (t, 1H), 6.7 (4, 1H), 7.1 (d, 1B) 9.2 (s, 1H).



20 in dinmethylformam de (DMF) (25 m) and to this solution is added
N-hydroxysuccininmide (I g). The resultant solution is cooled and to it is -
added dicycl ohexyl carbodiimde (DCCl) (11.8 g) in DMF (5 m). The mxture Z
is allowed to stand overnight to give a brown super- natant and a white *
precipitate. The precipitate is filtered off, 25 washed with a little DMF[ N/
and then evaporated to dryness under high_vgcuum The crude product is ¥
di,ssol ved in a mini mum vol ume of dichl oronethane and di ethyl ether is adde
to this solution gRlddiei § beconmes cloudy. The solution is- then cooled and
t he resul tant precr'p'rél?t'e I S flltered off and washed W|th a I|ttIe di et hyl
ether 30 to gi vaRQ BIEpaTAt : Ll 2D,

2-one (2.26 g, 82%.0ndnp 187 188 C

3- Benzyl oxy- 1- (N-gihyl c hy / 2
3- Benzyl oxy- | - ( suéer-fi B3 Hy—pyri d- 2-one (1 g) is

di ssolved in @ chlor oﬁeEMF{mwm}hﬁlTé-hxdrPWrid-l-m (%Ia)tpl prepacedadsed

ethylanmine in a 23Rl 3be®%mnlSS Exadgle ] &Euﬁfssbﬁvéa' M\m@hmwtmdrf@rﬂm?
m nutes and then the N-£1ydro UCCI ni mde |iher reaction is

extracted with 1M&¥ymY ion 3s addsd ﬁﬁefzﬂrﬁﬁi‘lﬁiﬂﬁn cmPlaFer s
dried over anhydreusedﬁ ancsmbmimsul phatpa,isf iabbwer @d, ahel nivaper a8 etheho gi ve

3- benxyl oxy- 1- (N ' [ in 50%
viera, mp 171 1 75rqeed HoRoURY hRK Jolly | B1rBEadld folifin DOm0 0%
3- Benzyl oxyl iQN-eﬁﬁwﬂehr%aﬁﬂwvﬁét‘mF?tWrWQI%ﬁ#en(angfhele‘l‘F@“al%"éﬁF’o@d in
fﬁ 20, ?// ;/ aque%a iBtMBQ&t{edP#ﬁW mEaﬁieaJuhgnhfeatalwve( ﬁﬁ&ﬁgledﬁ% addeﬁliﬁ)d

e Ssolution is enat e er ressure for eig
hour . The. i xt ur 5 GORRrecPaehe o Aot aftsRERD B3, pdiyRe GS3E} Serdf of
evapor ati on and t lvher esidifiing tocpl duustnsccmattatsédlyﬁrmhletm“M wbichi ve
1-(N-ethyl - 15 Qé&ﬁ%@iﬂ riﬁ&'l%b):%ﬁtb{’ﬂ{nowmﬁé%ezs&&% Oméx\‘. hfd 4 M ID

214-215C, Hqﬂ (nUJO| 155 d 3400 L {
1.0 (t, 3H), 3505°phtedoand the precipitpte Fijtered offi gnd yaghed s i‘iwiethy
TN ether, The crude product is recrystallised from ethanol to give

3-benzyloxy~l=-carboxymethylpyrid-2-one (5.4 g, 41%), m.p. 176-177.
3-Benzyloxy-1-(succinimido-OXycarbonylmethyl)—py:id-z—one

3-Benzyloxy~1-carboxymethylpyrid-2-one (2 g) is dissolved
20 inm dimethylformamide_(nnfﬁ (25 m1) and to this solution is added
N-hydroxysuccinimide (1 g). The resultant solution is cooled and
to it is added dicyclohexylcarbodiimide (DCCI) (11.8 g) in DMF (5 ml).
_ The mixture is allowed to stand overnight to give a brown super-
I\ natant and a white precipitate. The precipitate is filtered off,
25 washed with a little DMF and then evaporated to dryness under high
vacum. The crude product is dissolved in a_minimum.volume of
dichloromethane and diethyl ether is added to this solution until
it becomes cloudy. The solution is then cooled and thé resultant
precipitate is filtered off and washed with a little diethyl ether
30 to give 3-benzyloxy-1-(succinimido-oxycarbonylméthyl)-pyrid-
2-one (2.26 g, 82%), m.p. 187-188°C.
3-Benzyloxy-}-=(N~-ethylcarbamoylmethyl)-pyrid-2-one

3-Benzyloxy~1=(succinimido-oxycarbonylmethyl)-pyrid-
> 2-one (1 g) is dissolved in dichloromethane (100 ml) and to this



| co%respoﬁ“ﬁ?‘bt‘ﬁyﬁddfﬁ;ﬁaﬁt&ﬁﬁ@*ﬁ

7.05 (d, 1H), 8. 2(s' 1H). Exanple 6 20 The preparatlon of
3- hyd_r oxy 1 (N-met hyl car banoyl net hyl ) - pyrid-2-one
1- (succi ni m do- oxycar bonyl net hyl ) - pyr| d- 2- one (1 g) pr epar ed

) y
“asfdeskri bed under Exanple 5, is reacted with methyl am ne under

ifal ly simlar conditions to those described under (E) 25 for the
of this conpound with et_hzyl amne to give 3-benzyl oxy- -/
mephyl car banoyl met hyl ) - pyrit-22-one as a white solid in 84%yield, mp.
hi s oun S hy&roggnahed as descr| bed under (E) for the
$e? BOAYTI EERTEY-N- THE: FFEUrgols
car banoyaXiewed |tp- gtanddfdt- fivee min@ESs aridekbien whe N-hyddokibyccip Rk (nu1 oI )

1560, 15 5 2 X S,
435 (s f%ﬁf;@%sgg]gﬁ ool ditrhbiE ve g Wlopdribpuacdl- (0 X 00 S
The prepet@ (BF &% =) hy Fhe @rsent VE‘p}Fc‘bFriBérﬁ}VFrMhWF‘)“s pyri d- 2- one
3- Besszyljmﬁ Auayﬁaeglfmermyaad b.eaydmw»tb) gitﬁé(rj anbetaﬁsam yel gl) 05 g
prepare rihe is reacte ropyl am ne under
Eubgt ant?aq%rﬁ&éﬁ &W%ﬁgh% T‘H’Ss%s $ELF B2 ﬁ'&lgrOQExg?/rpl e 5 for the .
react i onyisldf m-s-cﬁﬁpblm& Wit h et hyI amne to give B
3- benzyl - L Chls 2- one as a beige solidin-
20N £ty PEVARYY Tl e RATRY LIVRE By plyr 1dAC bl

60% yi el F O- genated as described |

under Exanpl ?@WW%W:SF'?Yéé’ﬁWﬁJd"eéPW'P&T%’GgQPé b give

3- hyqly oxys Hiéddlwedpinl SQsSGawiy laquédugl ¢thansl.d- Plariavifradtés yi el d, mp. [ERR];
ERR 5 1 0) 0 0.85 (t, 3

15 (m ARHE O, e i ity B e G i, s 0

1H), 8. 1a¢ go qHPd q@ospt@rgg Rréessune) fogéglpq grs. e mixture - _

' is filtered, the filtrate subjected to rotary evaporation and the

resulting residue recrystallised from ethanol to give 1-(N-ethyl-
15 carbamoylmethyl)-3-hydtokypyr1d-2ioﬁe in 70%1y1e1d, m.p. 214-215C,
| . (nujol) 1555, 1580, 1645, 1675, 3260, 3400 cm ', (4 DM-0) R
1. 0 (t, 3H), 3.05 (m, 2H), 4.5 (s, ZH) 6.05 (t, 1H), 6.7 (d 1H),
7.05 (4, 1H), 8 .2(s, 111).

: Examgle 6 .
20 The pteparation of 3—hydrogy—1 (N-methylcarbamoylmethyl)-

gzgid-z-one :

' 3-Benzyloxy-1-(suceinimid6-oxycarbony1methy1)-py:id-z-one Qa g,

prepared'as described under Example 5, is reacted with methylamine

under substantially similar con&itions to those described under (E) : \_)

25 for the reaction of this compound with ethylamine to'give 3-benzyloxy-

1- (N-methylcarbamoylmethyl)-pyrid-z-one as a white solid in 84%
yield, m.p. = 182-183°. - -
' This " compound is hydrogenated as described under (E) for
the corresponding ethyl analogue to give 3-hydroxy-(N-methyl~

. 30 carbamoylmethyl)-pyrid-2-one in 60% yield, m.p. = 204-205°C; Voiax
(nujol) 1560, 1585, 1645, 1685, 2950, 3275 cm-1. 5(d DMSO) 2.40,
2.46 (2 x 8, 3H), 4 35 (s, 2H), 6. 55 (d, 1H), 6.95 (d, 1H),
7. 95 (s, 1H).



The preparation of 3-hydroxy-1- N-(2'-nethylethyl)-
car banoyl net hyl ] - pyri d- 2- one _
3- Benzyl oxy- | - (succi ni m do- oxycar bonyl net hyl ) - pyrid- 20 2-one (1 9)
prepar€d as described under Exanple 5, is reacted with isopropylani
substantially simlar conditions to those described under Exanple 5
reacty6n of this conpound with ethylam ne tg give 3-benzyl oxy-1-[ N
- et hyl et hyl ) - car banoyl - net hyl ] -pyri d- 2- on# “This conmpound i s hydr
as described 25 nder anple 5 for the correspondi ng et hyl anal ogue to
gi ve 3-hydroxy-1- Mt hyI et hyI ) - car barmyl rret hyl ] - pyr| d- 2 one as a
silvery powder i n 15@%nrepata qf, 3{HIRE propylicatbs e th ,

3270 [ERR]; [ERR] Qe8f.2 e6H) 3 7 (m 1H) 4 4 (s 2H) 5 95 (t 1H) 6.53
(d, 1H, 6.98(d,2¥m—ﬂ%‘6 $ ng

preparation of 1-(N b&%&@ﬂﬂ%yﬁ%ﬁﬂd?‘?ﬁ& ’EB‘("W“E}PYH'Z ’Ei'r‘?ez""“e (g,
3-Benzyl oxy- 1g$§ SUGTepared fs dsycrdbbd upler Erymplepyy iid- rédnted N @-phopylamine
prepared as descrifgg, %ﬂﬁ?&:ﬁ%ﬁ lg:igﬁla% Scogx %&9‘ to tho%g dne"&cmeﬁ 'am ne

under substantially simTar con Se descri under arrpl .
for the reaction dxamplesS ckorpthendieagtipn e‘tfhyhmw g'igl ethylamine to

3- benzyl oxy- 1- (N- ity |QEWBY}thrbpﬂéEkﬁmoglﬁlﬁyn-F?fﬁd-QD&EéOHQda i's

anal ogue o gi ve PEURE BACH AR 4B-BOA s a5 Rar BRg OPaREE anazs

col ourl ess negdl egeoiteh ps deb&¥bed tﬂndPEm}mpl(enﬁj frr) tid @SrrebpOiding 66yl 1680,

3100, , 3270 cm aLE s £ %6& 3- lsglrgroégﬁ :ﬁm&ﬁ)iﬂem?ﬂ-p iliél-?z e
e@&:§95°

2 95 (t, 1 6.6
E;Darrpl e 18 TheH%)r dFaf gﬁ‘-"of‘“‘lp a 'thkﬁxP'§°#r}st1I§9Pp3?P§Qi~ 6{5976 50

3- Benzyl oxy- 2- net tpebe 4Dy @(a,.DMSO) 0.85 (t, 3H), 1.5 (m, 2H), 3.0 (q, 3H),
4.5 (s, 2H), 6.05 (t, 1H) 6.7 (d, 1H), 7.05 (d, 1H), 8.1 (s, 1H),
15 8.95 (s, 1H).

N - Example 8 .
The preparation of 3-hydroxy—1-[N-(Z'-methylethyl)f

carbamoylmethyl]-pyrid-2-one

3—Bénzyloxy-1-(succinimido-oxycarboqylmethyl)fpyrid-

20 2-one (1 g), prepared as described under Example 5, is reacted
with isopropylamine under substantially similar conditions to
those described under Example 5 for the reaction of this compound
with ethylamine to give 3-benzyloxy-1-[N-(2'-methylethyl)-carbamoyl~

N methyl]-pyrid-2-one. This compound is hydrogenated as des;ribed

25 under Example 5 for the corresponding ethyl analogue to give
3-hydroxy~1-[N-(2'-methylethyl)~carbamoylmethyl]-pyrid-2-one as
a silvery powder in 60% yield, m.p. 238-241°C; Voax (nujol) 1570,
1595, 1650, 3270 cm 1; 6(d6DMSO) 0.95 (d, 6H), 3.7 (m, 1H),

4.4 (s, 2H), 5.95 (¢, 1H) 6.53 (d, 1H), 6.98 (d, 1H), 7.96 (4, 1H),

30 8.85 (s, 1H).

Example 9 _
The preparation of 1-(N-butylcarbamoylmethyl)~3~hydroxy-

pyrid-2-one
3-Benzyloxy-1-(succinimido~-oxycarbonylmethyl)-pyrid-

35 2~one (1 g), prepared as described under Example 5, is reacted



3- Hydr oxy- 2- et hyl - 4-pyrone (22.2 g) in nethanol (225 m) is added to-
S) sodi um hydroxide (25 mM [ERR] containing 7.5 g NaCH). 15  Benzyl

. chl.ofi de (5.5 g) is added and the mixture is refluxed for 6 hours and is

to yieldyan, 3_3_41

vd to.cool. overnight. The bul k of the nmethanol is renoved under
the residue is treated with water (50 m ). The mxture is
extracted /i nto di chl oronet hane (3 25-m). The extracts are conbined, ‘w/
iAh 5% wv NaOH (2 x 25 ™49° “then 20 water (2 x 25 m) and dri ed

over rrég um Vak f S | yes,crude
3- benzyl 8%3‘ 2= ‘&ﬁp‘{ﬁ %%/dr Ene %&gﬁéﬂﬂb‘g ‘“\R‘}% géndg@%?}fgl ¥ 3 % distillation
in nit rogmréh@emﬂed%mlﬁr%@ar@et Ge%témioé thisogenpoynd mir-h(28 g) of b.p.
%EESL/ 0I gt 2- :I?néBEBlzgilvgX%?Zniﬂtoh%lﬂXﬁLﬂIgﬁé@ﬁ??%lmet R 880 ammoni a

zyl gxy- y . [
(200 )2 eﬁ'& ‘Fmé’ig%’ hy&?"gg tedy agn f}t 't“g"f‘&o e%ature for 3.
daysos Théorscthaemrresmbnémgasshﬂmmﬁoauarm g:tﬂn 1+€m=bumcbybamyh-r y evaporation

e

L bonay| BEth Wf‘rdttdlhl&"ea&é %\%Mﬁﬂs@%‘é&@ﬁs g%\{nﬁ 199-200°C3 .
1 Aot Y1 5am PSIOSR LS8 APO00. 50n 190 BRI 303 28Oy | - 4- one (4
19) Itshd: os®I(epBH) wsytﬂ,caupnes 014} uah), 494:39t(¥l.mmn5£b? (8, 9h) andh i |
rie xture is mechanica .

sti rreé QVei]?dBéuz’%'&ﬁt&’ ?% ({ur‘e Pa 'hen g‘I{He'r ed and the filtrat eyi's '
rotaty ExampledPaporated to dryness The residue is dissolved in nethyl ene
chlori demgd @y @EonVok Mdlck £418300Ar8LYU20Ré thy@fyrdatidnd. 0) . then twice wit

water, af.1s Orle thgrand rotary evaporated to yield a solid
resi d_ue.mmml s residue from 05 an ethyl acet at e/ hexane

- m xture giveS8-Hydxoxy-2-néthydni-plyoane sz BY|in pethatioll-@2B mdd sn oOil (3.1 Q):

i ﬁggi z: %enz%xe&sn?%‘hpﬁ%?gfﬁ -one (%lo Szontsa j';tl:'r'negat dg\MN?%H)AS% w v
i T ot Penzad] o rbler75 Po) 1o aiedasn] EhuiSiyRs 1s reileed for 6 __
heurs and is then allowed to cool overnight. The bulk of the methanol W
is removed under vacuum and the residue is treated with water {50 ml). '
The mixture is extracted intb dichloromethane (3 x 25 ml). The
extracts are combined, washed with 5% w/v. NaOH (2 x 25 ml), then
20 water (2 x 25 ml) and dried over magnesium sulphate. Evaporation
of the solvent gives crude 3-benzyloxy-2-methyl-4-pyrone (35 g, 92%)
‘which is purified by distillation in nitrogen under reduced pressure
_ to yield a colourless oil (28 g) of b.p. 148°C/0.2 mm. |
' 3-Benzyloxy-2-methylpyrid-4-one - : W,

25 3-Benzyloxy-2-methyl~4-pyrone (20 g), concentrated (s.g. 0.880)
ammonia (200 ml) and ethanol (100 ml) are mixed and kept at room
temperature for 3 days. The solvent and excess ammonia are then
removed by rotary evaporation to yield an oil which on trituration
with acetone gives 3-benzyloxy-z-methylpyrid-é—one as white crystals

30 m.p. 162-163°C. |
1-Acety1-3-benyloxy-2-methylgyrid—k-one

_ 3-Benzyloxy-2-methy1pyr1d-4-one (4 g) is dissolved in dry
acetone (100 ml). Acetylbtomide (3 g) and triethylamine (2.7 g)
are added and the resulting mixture is mechanically sﬁirred over-

35 night. The mixture is then filtered and the filtrate is rotary




10 -solution is rotary evaporated to dryness at [ERR] and triturated with
an ethyl acetate/nethanol (20.1 v/v) mxture. On standi ng overnight at 4
pal e brown crystals are deposited (1.2 g) and these are recrystallised
an ethyl acetate/nethanol mxture to yield

1- acetyl - 3- hydr oxy- 2- met hyl pyri d- 4- one as V\/mte crystal s, 15 mp. [
vimax nuj ol ) 1630, 1680 cm 1; 6(d6DVBO), 2992 (s, 3H), 2.5 (s, 3H),
(d, 1H), 8.15 (d, 1H). Exanple 11 The preparat|on of

3- hydroxy-1-(2" - h)éd&ﬁ&%@&h)tb) d%n@?i Dyime R¥Eidle41HAessdlved in methylene
3-Benzyl oxy-1-(2'-h dr

et.h h
3- Benzyl oxy- 2- net e Ai" X é“%ﬁgﬁ;‘ X%ﬁfbﬁ’é?%@%’&@ﬂ%éﬂ“&ﬂ&f Bl e
10, and 2- hydr oxyeishee mmaacér.Zang)isadﬂ.edlwl UKO' randatmrfmmvﬁa)teand
ethanol (100 m) QQ”}P&H'J‘%?%“:EEH{#&W%59%&21 %E'd&g gd&g %ﬁ&h{e IS
stirred at roomtenperature for 1fie
conc?a?t r at edI t??dlrd&h?ﬂt&;%ﬂ’%éﬂ;@xifﬁds?ﬁaplﬂ‘ﬁ?@ﬂ-;@'c?e?f‘md fz‘mr—ﬁ'@'l'
resul ting col our B1 bie &b abA6 3w Wwat er and extractea I nto
chloroform (2 x 5331& e ghloro- fermeexinacts are combined, dried over
magnesi um sul phat
3- genzyl oXy- 1p(2 - hydrbﬁmﬂyhbeazmn'yz-ﬂemlprwwn@- 6he) B tzesdadt e

solid (3.4 g), m Qritﬂ%zlv?ﬂ Eﬂr-acetic acid (10 ml) for 1 hour at 100°C. The

3- Hydr oxy- | -( hydr oxyet - 2- met

3 Bonzy! oxy- 1102 SRYRR I FOTA o SARRRRy 9 dIReest 7055 a8 CriduERted
congentrat ed hydr Mtbmace&tylldat(ek@té‘v\m)etmlt {20, i wiv)ireisiterdic ade dtamdiagst eam

bath for 30 m nut %gam'lif%ﬁt la‘({;w’(%?g?% %e%%%yééés re39 o 15%0 é*’? gkleinggdv\“? ren

water to yield 3- “F
crystals (0.8 g), these "[‘ERR]“Y*[EF%H”Gntﬁ‘UI jn. PGBI)I ‘8&%3 mephgnelpixtyrerty
2.5 (s, 3H), 3.7 (field H&acéﬁyw-&bdr&bﬂz-mztﬂﬁp@?m—kh%e 8s Wit crybialsQ5
Exanpl e 12 Thegpr gpar afshofy ot 3 hydr(%uXofj {650, MYéHo mX'prOpf}’éd)m?so?Et hyl -
\v; . 2.2 (s, 3H), 2.5 (s, 3H), 7.25 (4, 1H), 8.15 (d, 1H).

Example 11

The preparation of 3-hydroxy-1-{2'-hydroxyethyl)=2-methyl=-

pyrid-4—-one

20 3-Benzyloxy-1-{ 2'-hydroxyethyl) ~2-methylpyrid-4~-one

3~Benzyloxy~2-methyl—4~pyrone (4.8 g), prepared as described
under Example 70, and 2-hydroxyethylamine (1.22 g) are dissolved in
water (220 ml) and ethanol (100 ml) containing sodium hydroxide (2 g)
N is added. The mixture is stirred at room temperature for 6 days and
25 1is then acidified with concentrated hydrochloric acid to pH 2, and
evaporated to dryness. The resulting colourless solid is washed
with water and extracted into chloroform (2 x 50 ml). The chloro-
form extracts are combined, dried over magnesium sulphate, and
evaporated to yield 3-~benzyloxy-1-(2'-hydroxyethyl)-2-methyl-
30 pyrid-4-one, as a white solid (3.4 g}, m.p. 198-199°C.
3~-Hydroxy-1-(2"' -hydroxyethyl) -2-methylpyrid-4-one

3-Benzyloxy~1- (2'-hydroxyethy1) -2-methylpyrid-4-one (2 g) is
added to concentrated hydrobromic acid (10 ml) and the mixture is
heated on a steam bath for 30 minutes., The resultant product is



pyrid-4-one 3-Benzyl oxy-2-net hyl -4-pyrone, prepared as described under
'Exanpl e 10, is reacted with 3-hydroxypropyi ami ne under substan- 10 tially

- simlap~oonditions to those descrlbed under Exarrple 9 for reaction with

- propyl ) KZynet hyl pyrid-4-one. This is deprot ected using the procedure
‘desdr.idetl Junder (1) to give 3- hydr oxy- 1- (3' - hydr oxypropyl ) - 2- net hyl - -’
pyrild= dfonhe as Whl te cryst aI s, m’ 60 ‘['ERR] [ERR] (nUJ ol ) 1630 15 3150,
3350 2H), 7.3

d,
g} hydr oxg/-mbttnylpyh;di%(auyémbyﬁm-ta mhqls- (%& igdls h.pne1638165 C; 'v'
3- Benzyl I -pre e d b u r Ble 10, is
react eé W 2)1%56'% 3140{2%5?@0)%%& aﬁe E}g@ sgfsosgt gﬁ?ﬁt)l a Ie)y(g(m

condi t i ohs35t 6t BBhe 7d%§c(|y3rbﬂﬁ ubrder (€Mt e 11 for reaction W|th

2- hy@'oxmtm yd qm ne ‘to give 3-benzyl oxy-1-(4'-hydroxy- '
butyl) - - n Thi eprot ect ed.usi ng, the procedure 25
describ L fg Sld .i.%&ﬁ%&l@%-z met hyl -

pyri d- 4-purddaf-onki t e crystals mp. [ERR}; [ERR] ‘(nujol) 1630, 3350

[ERR]; [ ERRygln2 fd@y—%thﬁ-ﬂ%fr%ne?"ﬂep:réf’as{ ldesitbed 4mdle (t. 2H), 7.25
(d 1H), @}r grepar ation of

d,
3- hydroxwpiswh SRR %'Wéf?wr RYFARiRe uRifE substan-
3- Betizy| epel 1y -smmiiud cdnditiome topﬂmparedcaibedemrtmdmpllwler fdxanpl e 10 is
react ed | iml ar _-
conditi oérllgatcgI 1o]n[ ﬁﬂm(}aés%%?%%i)&gérgn@gw -%sz %.1'69' &}’ df%x%act ion w tY
2- hydr oxBroPHI)-2meerdyley ijdvironep e Bajp owﬂqﬁr(osechm the procedure
pentyl) - &estBitudl Wdétd(fb' <L) egiveTjuhsdf&ydmsstfdzedymm -Izbﬁ‘eﬂwﬁ edure

-diff’é' s tmRddaEonh e, B A PRyl noY st aplal 1T
3150, 3350 cw ', §(d. DMSO) 1.8 (m, 28), 2.4 (s, 38), 3.35 (¢, 28),
4.33 (t, 2H), 7.3 (d 18), 8.2 (d, 1H). - . - \V/

Example 13 .
'The preparation of 3-hydroxy-1 (4'-hydroxybutyl)-Z-methyl-

pyrid-4-—one
20 3-Benzyloxy-2-methy1—4-pyfone.'prepared as described under
Example 10, is reacted with 1- amino-4-hydroxybutane under substan-
tially similar conditions to those described under Example 171 for
'teactzon with Z-hydroxyethylamine to give 3-benzyloxy-1-(4'-hydroxy-
~ butyl)=-2-methylpyrid-4-one. This is deprotected using the procedure | N,
25 described under (I) to give 3-hydroxy-i-(4'-hydroxybutyl)-2-methy1-
pyrid-4—one as white crystals, m.p. 126-128°C° Vopax (nujol) 1630,
3350 a1 8(d DMSO) 1.5 (m, 4H), 2.45 (s, 38), 3.35 t, 20,
4.30 (t, ZH), 7 25 (d 1H), 8 2 (d, 1H) '
Examgle 14
30 The preparation of 3-hydro;y—1 (5'-hygroxypentyl)-Z-metgyl-
pyrid-4-on ' : : .
3-Benzyloxy-2-methy1-4-pytone, preparéd as described under

-Example 10, is reacted with 1-amino-5-hydroxypentane under substan-
tially similar conditions to those described under Example 11 for.



05 3350 [ERR]; [ERR] 1.3 (m 6H), 2.40 (s, 3H), 3.25 (t, 2H), 4.20 (t,
2H), 7.20 (d, 1H) 8.3% (d, 1H). Exanple 15 The preparation of

1- (5 acetoxypentyl) 3- hydr oxy- 2- net hyl - pyrid-4-one 10
3- Hydr oxy- 1- (5' - hydr oxypentyl)-2-methyl pyrid-4-one, prepared as desgriDeg
under, Exarrpl e 14, (2 g) is dissolved in glacial acetic acid contaifi
about ™% w/ v of hydrogen brom de and the s ution is refluxed for 2 hetyg
The resultant mixture is subjected to rotar)} evaporation and the residu®

L e T T
[ERR], [ERR]  (n@pb) Iémthmxm-fm 18ds, iﬂssrqtsmd uam f*ERRfoce,d_uee
(m GFD 2.1 (s, QkBoriBed! under Rt toigi“i 6¥hydﬂbﬂy—16(Sﬁ-hﬁdroibbent;1f¥2@deth}t&
oye o 4- one3- Ben ST LSSkt Watd SFARUMET TACRY W00 Gl iss,
Exanpl e 10, i 95redsi®egnw h%ﬂg}‘&%hﬁd@ﬁ @)bszéﬁt (&l BY) 3023 &its Adi ti ons

to those described, pige! dmyamnle ddl i@y, BeRCi@OARM th 25
2- hydr oxyet hyl am ne ta E' ve 3- benzy oxy-1-car boxyrret hyl - 3- hydr oxy-
2-met hyl pyrid-4-o0 ' I s deprotected using the procedure descri bed

under Exanple 11 u'neg:iru_ggz’h—td;ﬁ bﬁxﬂ(gtﬁet&mdfzy_zs—ﬁdmﬁ%%g}_& 4-one as
white crystals, m SE*‘L":'EQ; [ERR] (nujol) 1625, 1645 [ERR]; [ERR] 1.9 (s,
3H), 4.3 (s. 2H) 7.35 (d, I—gﬁ nple 17 The
preparation off01- (2’ - éa?!ﬁ;ﬁym“mﬁ -hzdmpewlz— h‘;ﬂleWrﬁtPﬂ@woPF@Pated
gyg@ph: ori dtze 3- Bﬁaadsewma &ﬁezcmamwdquhydz) g?-ﬂ"s”gai'b)éd oDyed dn‘klﬁ@ﬁl?’&etiz:zo
enzyl oxy- 2- met ed, as Cri u
g) and bet a- al ani ﬁéid( §°§§' 2%2 (TF tglqge‘f{v ﬂf%" ebm"-g"z 2 @ aciutlen
is refluxed for 2 hours. The resultant mixture is subjected to .
rotary evaporation and the residue crystallised from aqueous
. 15 ethanol to give 1-(5'-acetoxypentyl)-3-hydroxy-2-methylpyrid=~4-one
o in 65% yield, m.p. 132-133°C, Voax (nujol) 1520, 1540, 1580, 1635,
1735 cu™" and 6(4,DMS0), 1.6 (m, 6H), 2.1 (s, 38), 2.4 (s, 38),
4.05 (m, 4H), 6.4 (d, 1H), 7.3 (d, 1H).
Example 16 .
20 - The preparation of 1-carboxymethy1-3-hydroxy-2~methyl-
pyrid-é4-one
3—Benzyloxy-2-methy1-4-pyrone. prepared as described under

Example 10, is reacted with glycine under substantially similar
o/ conditions to those described under Example 11 for reaction with

25  2-hydroxyethylamine to give 3-benzyloxy-l-carboxymethyl-3-hydroxy-

2-methylpyrid-4~one, which is deprotected using the procedure

described under Example 11 to give 1-carboxymethyl~-3-hydroxy~

2-methylpyrid-4~-one as white crystals, m.p. >230°C; Voax

(nujol) 1625, 1645 ca™'; 6(d; DMSO) 1.9 (s, 3H), 4.3 (s. 28),
30 5.9 (4, 1), 7.35 (4, 1H).

Example 17

The preparation of 1-(2'-carboxyethyl)-3-hydroxy-~2-methyl-

pyrid-4-one hydrochloride

3-Benzyloxy-1-(2'-carboxyethyl)~2-methylpyrid-4~one

35 3-Benzyloxy-2-methyl-~4-pyrone, prepared as described under
Example 10, (20 g) and beta-alanine (9 g) are dissolved in 3:2 v/v



wat er / et hanol (500 m) containing NaOR (10 g) to provi de a sol ution with a

pH of at least 13. The solution is refluxed for 15 m nutes whereupon it

Joma light orange to an intense red colour. The solution is
'-d to pH 7.0 and the et hanol is renoved by 05 rotary evaporatlon

3N\0 t 0 gta\zer&thkndle(mmlplcbatael,nimlmhu GOfg)I termmlvuie‘ at solgit¥en 3- benzyl oxy-
10 £ S metQyl 0 1@l [ERR].
1- (2 ox‘i;}é'H t?}wﬁﬂiarzrgxy %‘\é Qaﬁhuk?%%/ﬁg&eezfi%% I{B%r‘lgcﬁn&q%e _

3- Benzyl‘é"ﬁye‘l"’? téa*‘t?oﬁm Rylighy _onange |tgysn d-nﬂe‘ﬁﬁer?ds cglgract ed to

hydr ogengel ﬁlutﬁ@ﬂH%liaiﬁehafBDbH(iolaﬂd ‘vﬂxeld’thiﬂﬂ. i GRAG¢E B

pl atj.nuni car bon cat a+ st 4 n';gt g?amo BE’{ n\%g 5 ~for 8 hours
at C'gﬁﬁﬂafﬁﬁ‘?ﬁﬁé sgffr OB | sfution 13428 rotary

evapor attwiee ofith he;hildctemte (190 elllis Fhishisblutdohiis wherc sulgjected _
recryst a,j | toal O&aBS%@&%QEP :ﬁ@dvdihﬂé 3)4 ?{1:1'&0“ bVAfo 1 (gha- Car boxy-

et hyl) - hydroxy met hyl d- 4-one 1N 55%y| eld, mp. -
[ ERR] t[“E?zR]ed %H?Jdimf q 98 lutigniis 1 fledtp: P'{ F@z]tozaive 85 (s, 3H), 2.8
_(: . Zrbaiﬁhitégféiipigﬂe, whith w,ﬁibbr,ed&afz 6l g 1) 3-bEne3iTpke- 18 ThreI i1 one
E\ydqugchl 0?9 “i" Téﬁﬁg‘%ﬁﬁ ﬁ%@y%‘gﬁ |“b>?r rﬁt‘"){% “hydr ochl o-

A

25 ri de g~-4=gnenhivdrochlogidedi ssol ved i n

et hanol sat lg.@&ﬂ}mﬁh hycgmygmﬁuﬁ.&eaﬁyip?m_zoﬁg iign is refl uxed f or'ed

hours. vapor on of the solution |te SO|Id whi ch on
oo yot Sebfeckel o PrReTa I typaeesa ibsder b3k 5/%) 1
car bony|preéetck- ¢ IpYatrimay/crhed feakglysit dCO0Ong phyttramfﬂfopy:dlﬁone) 75Z 30

Y| eh§ , B0 8 [hgﬁgﬂ 3 JQUEE 2#%9%91(15&%33&630?1 Z%Rﬂ}azl,%m] Lt

(d 1FD by rotary evaporat on of the filtrate, yields a white solid which on

recrystallisation from acetone and diethylether gives 1-(2'-carboxy~- \“/ )

ethyl)-3-hydroky-2-methylpyrid-4-one_hydrochloridé in.SSZ.yield,_

m.p. <40°%C: v___ (aujol) 1590, 1620, 1720 em ': &(dDMSO)

- 20 2.5 (s, 3H), 2 8 (t, 2H), 4.45 (t, ZH), 7.35 (d, 1H), 8.2 (d, 1H). -

Examgle 18

The preparation of 71— (2'-ethoxycatboqylethyl)-3—hydrox -

2—methglpz;id-4-one hydrochloride
1-(2'-Carboxyethy1)-3fhydtoxy-2-methylpyrid-4—qne hydrochlo- .K.J

25  ride (2 g), prepared as decribed under Example 17, is dissolved in
ethanol saturated with hydrogen chloride and the solution is refluxed
for 3 hours. Rotary evaporation of the solution yields a white
solid which on'recryqtailisation from ethanol gives 1f(2'-ethbxy-
carbonylethyl)-3-hydroxy-2-methylpyrid-4-one hydrochloride in 75%

30 yield, m.p. 127-130°C; v___ (nujol) 1530, 1620, 1720 al;
5(4,DM50) 1.1 (t, 3H), 2.5 (s, 3H), 2.9 (t, 2H), 4.0 (q, 2H),
4.5 ‘t, 2d), 7.4 (d, 1H), 8.2 (d, 1H).



-33- Exanple 19 The preparation of 3-hydroxy-1-(2'-nethoxycarbonyl et hyl) -
2- et hyl pyri d- 4-one hydrochl ori de

1-(2' - carboxyet hyl ) - 3- hydr oxy- 2- met hyl pyri d- 4- one hydrochl o- 05 ride (2
g) prepared as described under Exanple 17, is dissolved in nethanol
saturated wi th hydrogen chloride and the solutlon I's refluxed for 3 hgurs.
Rot ary“evaporation of the solution yields gawhite solid which on y
recrystallization from nethanol gives 3-hydroxy-

1- (2' - met hoxycar bExawplet N91 ) - 2- et hyl pyri d- 4-one hydrochl ori de 10 i

{4910y 0l i il S|

(d, 1H). Exanpl e Zmettylpyridnbrone hydrachloride
3- hydr ory 1- [2' (N— prDr()‘zP-é‘ﬁl‘rbﬂfﬁd !hﬁt)eB*hyhkoxyLﬁ-r-]metﬂyIﬁﬁ}lkahd-lﬂdﬂfdhlo-

3- Benzyl oxy- 14 u I m do-axycarbo y

hydr ochl ori de 3 B‘én%y&gfg qreffegcésr %Sgy%ﬁgl ?yxl‘ﬂlpy pyr]l epvegrgnpar ed
as described undemetBseaippaturzted gith gyéqoseguoaéotidedandw tMOngaom 3 20 and
to the sol ution I&fmftadf& RYKBuREY S ety B¥ rééioﬂ)of thd D1 36001 §100dk S

cooled and to it is add clohex | car bo
The nixture is al'fiRSpe ?gd é’k‘g\ 9 a\Fr'"?E; 5"‘&&?@%?0&"&3 %S}P’ﬁ‘f‘i’%}
and white preci pit-fme-nef!im:ypaﬂ:dnplémk)ﬂsmmmmbgboﬁeIltylaabclabrmuj washed

W th DVF (3 ﬁ‘ ﬁ]d Wl %43—5&41% OLGry $¥AROISYsShéd3, YMHBESYsBNE™,

triturated W|th

3- benzyl oxy- 1- [Z'Q(GGWPmMao(SGXWar Bcﬂ?yﬁ}* @Bhy 13} 3 XsredtRy| 4-45(td28) one
hydrochl ori de as a30h¢d,e19q! 85 gap98)yield, mp. [ERR.

3-Benzyl oxy-I-[2'z(N-propyl car banoyl ) - et hyl ] 2-met hyl pyri d-4-one

3- Benzyl oxy-1-[ Z'MI m do- oxycar bonyl ) - et hyI ]- 2 rret hyI 30
pyri d- 4- one hydr ¢thel px {ion pf B<hydirexy KN : ®hy

~ d ' ) - :
this solutiomss %ﬁ,{mmﬂe in a 2 nolar excess. The m xt ure is

al l owed to stand T Ut ES dnd t he N—hydr oxysucm n-_inmn de Ilber ated by
the reaction is o inis t 2-meth

organ\l”c | ayer is gﬁ:l&d;-eﬂem{iﬁﬂﬁhride :
3-Benzyloxy-1-(2'-carboxyethyl)-2-methylpyrid-4-one, prepared

as described under Example 17, (2.2 g) is dissolved in DMF (25 ml)

20 and to the solution is added N-hydroxysuccinimide (1 g). This
solution is cooled and to it is added dicyclohexylcarbodiimide (1.8 g)
in DMF (5 ml). The mixture is allowed to stand overnight giving a
dark coloured solution and vhite precipitate. The precipitate is
removed by filtration and washed with DMF (3 ml). The solution is

25 rotary evaporated to dryness and triturated with diethylether to

8.15

give 3-benzyloxy-1-{2'-(succinimido-oxycarbonyl)-ethyl]-2-methyl-
pyrid-4~one hydrochloride as a white solid in 55% yield, m.p. 45-47°C.
3-Benzyloxy-1-[2'-(N-propylcarbamoyl)-ethyl]-2~-methylpyrid—4~one

3-Benzyloxy~1=[2'~(succinimido~oxycarbonyl)=-ethyl]~2-methyl~
30  pyrid~4-one hydrochloride (1 g) is dissolved in chloroform (100 ml)
and to this solution 1s added ethylamine in a 2 molar excess. The
mixture is allowed to stand for 15 minutes and the N~-hydroxysuccin-
imide liberated by the reaction is then extracted with 1M NaHCO

L solution (2 x 25 ml). The organic layer is dried over Nazso4,

3



-34- filtered and evaporated to dryness to give 3-benzyl oxy-1-[2'-
Pyl car banoyl ) - et hyl | - 2- methyl pyrid-4-one-as a white.solid in 40%

A 1- [2 (N-propyl car boanoyl ) - et hyl ] - 2- net hyl pyrl‘d;4-0ne 05
oxy-1-[2' - N-propyl carbanoyl ) -ethyl]-2-nethyl pyrid- 4-one (5 g) #s
&4 in 50:50 v/v aqueous etBarol. Platinuni carbon catalyst (100 W)
[ #d and the solution is hydrogenated at [E l'5“](0é(and at nospheri c pressure
for 8 hotidseredThed evanqreded sof daypesedo giye ItbeprwloxyslilRitied to rotary

- evapor at ml r@ﬁdiﬁm&ﬁ)-éﬁ@l’]izﬁﬂtﬁﬁ%ymﬂw uptakhi & dofsaom et hanol to
gi ve 3- r% l} [il-g_ﬁ'?y car banoyl ) - et hyI] pyri.d 4-one, mp. [ERR],
v (nyj olgl“i 9’“ "956 P 4% 1705, 3080, "3200 cm 1; 6(d6DVBO) 0.6 (t,
3H), : ' oueg t and q, 4H),

2 dsf ydne ?E%)( g;tyj'lz'ﬁ‘"% {;‘Z‘;g&bmlrj%lﬁ?‘kﬁ‘ %154 Exanpl e 21 The

prepar at i on 0 drioxy one

hydrochl’t)‘PPﬁleﬁSiBéﬁz%sGﬂﬂ% ﬁ%t 750 X¥/F\aqyReuy &"—Eﬁ“lpr aT"éﬂ‘més descri bed
under Exaipée ciealyead(mm@eme dddediiang ¢hk BoXik16d asfmt:eghdaqeet her 20

gnder ref | H%"d n¥\§ Vnsgva o‘i' g%essuge ﬁaﬂ%& 7 IH‘Q {re our . The sol vent

is remvid ron an 71 d res ve i ¢ heat ed at . [ ERR]
with corﬁénelr%it.ethehitﬂruem cubjected dto( WW)eWPr&J-Othﬂ!# Excess acidis

r enopeed Muiahar%saa@eae?sqmﬁtse@&r&a&@lame tb Egiivd US-hly@rgidylr ri €d wi th

acet one, I din b stalllsatlonfrom _
et hanol , iam% %glgefﬂ’f*ﬁ??é)'? %gﬁfpé'(‘fﬁ‘} & Pé 'aB‘rg' éﬁd &
1- (2 -arﬂnng)ﬂ)hyms,SﬂWrm@o 21630&t17;0l5p>6080 zezonecm c]r@c(hﬁmisolle as white

L oRE 0 g 43, Y, YRty 17 (T

Exanpl e 888 ThéBhy dndr i 3 s0f -2 (Hyoa WWP@L tme?'ﬁ?yl -
15 Example 21
The pg;paration of 1- (2'-aminoethy1)-3-hydrox172-methy1- f _ .
pyrid—4—one hydrochloride : B o \w/ .

3-Benzyloxy-z-methyl—a-pyrone (4 g),s prepared as described
under Example 10, and ethylene diamine (1.5 g) are heated together
20 under reflux in water (50 ml) and ethanol (17 ml) for 1 hour. '
The solvent is removed by rotary evaporation_and.the solid residue
is heated at 80°C with concentrated hydrochloric acid (50 ml)
for 30 minutes. -Excess acid is removed by rotary evaporation
" at 80°C and the residue is slurried with acetone, yielding a pale
25 brown solid (2.2 g). Recrystallisation from ethanol, containing a
trace of hydrochloric acid yields 1-(2'-aminoethyl)-3-hydroxy-2-
methylpyrid-4—-one hydrochloxide as white crystels, m.pP. 280°C
(with decomposition); ¥ nax (aujol) 1620, 3150 cm 1;
5(0,0) 2.5 (s, 3), 3.5 (t, 2H) 4.5 (t, 2H), 7.1 (d, 1H),
30 8.1(, W),

Examgle 22 . .
The preparation of 3—hgdroxy-6—hydroxymethyl—1—methyl-

gzgid-é-one :
3-Benzz;9xy-6-benzylogymethylpytid-&-one

35 Kojic acid (3—hydroxy-6-hydroxymethy1pyrid-4-one) (11 5 g)
in methanol (90 ml) 1is added to an aqueous solution of sodium




pyri d-4-one 3-Benzyl oxy-6-benzyl oxynet hyl pyr id-4-one 35 KoJi c acid
( 3- hydr oxy- 6- hydr oxynet hyl pyri d-4-one) (11.5 g) in nmethanol (90 m) is
added to an aqueous sol utd on of sodi um - 35 - hydroxide (3 g in 10 A
Benzyl chloride (10.2 g) is added and the mixture is stirred and refl
for 6 hours. On cooling, crystals are obtained which are recrystallis
from Wet hanol to give 3-benzyl oxy- 6- benzyl oxynet hyl pyri d- 4-one as whi
crystals (10 g), 05 mp. [ERR]; [ERR] 4.2b-(s, 2H), 4.99 (s, 2H),
(s, 1H), 7.3 (s, 5H), 8.1 (a, 1H). :
3- Hydr oxy- 6- hydr obydeeride - (B geithyPmi)i d-Bengykehloride (10.2 g) is added and
?-i ngzyl) oXy- 6aben2:|¥.kogmafé Qs%ﬁmse{ End %hg‘g% fﬂ&t byﬁo”afbne-omlfekocéﬁgip[) i de
: g) are dissolved.in agueous ano 0 :
vol ume cont ai ni ng FY§YE %‘Efdf"ﬂﬁﬁliﬂﬁ‘g_r‘gﬁ%é‘f. ‘ﬁ?é"_?'@i{gﬁ"&ﬁs rfr??d';‘éﬁ? °1s¥‘?r r ed
at room t enper at urgivé @-bénzjlgsy-thrtlerzydoxymethilpyeili-A-tde eonihdne rexiyerhls(10t @),
pH 2.0. The ygsl o ' [ £2408, €V ah e o, dr S t r tiNgaeol i d
residue is hegsed\%dgla)e%d#fgﬁoﬁi V\Gnﬂte?glé?)n%eztaj ?%’t ggﬁﬂg'%(lg& I;%h1?‘5?)'[}%3(()&1 w
mnutes. The 15 RofRscPHl s 8rbt(gs yyaporated to dryness yiel ding a brown
resi due which on t_g.gj doxbr -G vk o @et Y 1P rid-%sbéid S. Recrystallisation
of these from et hano ILVES pyrid-4-one in 15%
yield, mp. 185-186C ?‘ . ; PIg? : (?/“l').‘if‘%(‘s‘?‘q‘lliﬁ‘“,‘il“ﬁ. 3 (a,
1H . 20 Exanpl e y8rddhdopidep £t 6 gh agé diseelved- B laguirays yethangld (309 mdt hy| -
pyrid-4-one 34Benzyl 9x9y uboRERZOM 8¥ WiLkhél bniiainP 2 PASE odmIRTOLARY , Under
Exaipl e 22, is reacted wlth%®hyl am ne hydrochl oride under 22
substantial l'y si miiPgrreashinm Teole AEUTFeR A FPHR SPRAFAFUTS, St 6488 PRy
reacti on with net hgheandcidiffedrwithl concéattatedint: to pH 2.0. The yellow mixture

1- et hyl - 3- hydr oxy-6- r Y, jd-4:qQn ite ] ;
(ERR L1 (1, 3H :L@ 4%(16%%&/%?"%9 JZ%Q(QSGNE&!ES :aeiuML 5011 Séegkéue %H’leaLEBR
under reflux with concentrated HCl1 (50 ml) for 30 minutes. The
15 product is rotary evaporated to dryness'yielding a brown residue

?f!.'.

N which on trituration with acetone forms crystals. Recrystallisation

of these from ethanol gives 3-hydroxyﬁethy1-1-methylpyrid-a-one
in 15% yield, m.p. 185-186°C; &(d, DMSO), 3.9 (s, 3H), 4.6 (s, 2H),
7.4 (s, 1H), 8.3 (s, 1H). '
20  Example 23
The preparation of l-ethyl-3-hydroxy-6-hydroxymethyl-
pyrid—-4~one ' :
3-Benzyloxy-b6-benzyloxypyrid-4-one, prepared as described .
under Example 22, is reacted with ethylamine hydrochloride under
25 substantially similar conditions to those described under '
Example 22 for reaction with methylamine hydrochloride to give
1-ethyl-3-hydroxy-6-hydroxymethylpyrid-4-one as white crystals,
m.p. 143-145°C;  6(d, DMSO) 1.1 (t, 3H), 4.0 (q, 2H), 4.3 (s, 2H),
7.2 (s, 1H), 8.1 (s, 1H). .

30 Example 24
The preparation of 1=(2'-aminoethyl)-3-hydroxypyrid-4-one

3~Benzyloxy-4-pyrone is prepared from 3-hydroxy-4-pyrone as
~ described by Spenser et _al, Canadian Journal of Chemistry, 1962, 40,
1377 and has m.p. 82-85°C. ' A mixture of this compound (1 g) and



.2 (s, 1H), 8.1 (s, 1H). 30 Exanple 24 The prepar ation of

(2' am noet hyl ) - 3- hydr oxypyri d- 4- one 3-Benzyl oxy-4-pyrane is prepared

omi3- hydr oxy-4- pyrone as descri bed by Spenser et al .. Canadi an Journal of
epi S¢{ry, 1962, 40, 1377 and has mp. [ERR]. A nmixture™of this conpound (1
. - 36 - ethylenedianmne (0.37 g) in water (12 m) is heated under
oy for 1 hour. The reaction mXxture is-evaporated to dryness and t Free’
agi due is treated W|th concentratéé'hydrochl oric acid (12 m) and the

' at r The excess 05 acid and
ar éﬁh apggg ed oss?aqg]egﬁ aegr%gsu Q%thgiﬁldeuagesro %‘uﬁr own resi due.
Th| s i s douart hedr, n%@emontmuﬁ IiSeemogétfedamj drpmeegsemd ftheed from

ethanol  GRBidieNidGrdatdd i éh eeﬁ%eraiaaiﬁioaywreem&almaﬁ)daw give
1-(2' -am noethyl} i.el}/drox ypyrid- 4-one in 34%yield as colourless needles,

mp. [ERSP eatfd og) § StSEY, bafBzﬁ?f i%@é““%5 TERFICeSPERR] 2. 85 (t,
2H) , o4. 33cfd ,andHygte?. dre( dvapblrl)ntedSuﬁda(mecmd)ad freasqect@giard i ti on data on
3- hydroxygy ugf&@qgsfa[ug Sl‘hgg'dlst flrakd 33 sfémhsxsﬁeﬁi%med The

partltlon coeftlclent e ratto (concen- tratron of COITpOUI’ld |n‘

n- oct anol9ff (AshEesrye bl idme ffre'brﬁ&bm} Fentadeingud Bitale)coseeqrartiti on-

bet Weend&rﬁﬁédaﬁﬂro%ﬁﬂoﬁﬁumstd :gig?) ME%&Q&dtﬂ?lX—%thﬁ%x%ﬂdﬂr) g ISf .
measur e ec a r vario e conpounds o e
previ ous ‘?T’BF é‘{zoﬁgg]fo ﬁ]ﬁgf r“§d€ Ser BRI ??‘) %Srﬁ; Yex (at [ERR]) by
specuoopr{uumtI;QS,TWOSoNﬂOl.o‘r@Soémtheétdgmﬁ@xet «&r éteﬂﬂher produced by

di ssol vi Rgsé foryed. o@yPl €% ), Lig. aqueous tris hydrochloride or are)
prepared in E}:attufl?n thtenibuffzg by 'Ehe agm xture of a 3:1 nolar ratio of t
pyri done EXABRYEe22i ¢ chloride, the pH thereafter being. readjusted 25 to 7.4

i f neces@atgngibhedaaan& priylirokypyirid -andbi-ahex dnd nehielle :ibuﬁf er solution
| rrespect] v&&e whet her the pyridone used is in a

15 . The partition coefficient Kp rt?

tration of compound in n-octanol)/(concentration of compound in \u}

being the ratio (concen—

aqueous phase). on partition between n-octanol and aqueous tris
hydrochloride (20 mM, pH 7. 4), is measured by spectrophotometry
at 20°C for various of the compounds of the previous Examples and

20 for their 3:1 iron(III) complexes (at 10 HD by spectrophotometry.
The solutions of the complexes are either produced by dissolving the
pre~formed complex in the aqueous tris hydrochloride or are prepared
in situ in the buffer by the admixture of a 3:1 molar ratio of the
pyridone and ferric chloride, the pH thereafter being readjusted Q_)

25 to 7.4 if necessary (the same product will be obtained in the
buffer solution irrespective of whether the pyridome used is'in a
salt form or not) Acid washed glassware is used throughout and,
following mixing of 5 ml of the 10 4M aqueous solution with 5ml
n-octanol for 1 minute, the aqueous n-octanol mixture is centri-

30 fuged at 1,000 g for 30 seconds. The two resulting phases are
separated for a concentration determination by spectrophotometry

" on each, For the free hydroxypyridones, the range 220—340 m is

used for concentration determinations whilst for the iron complexes,
the range 340-640 mm is used.



salt formor not). Acid washed gl assware is used throughout and, follow n
m xing of 5 mM of the [ERR] aqueous solution with 5 mM n-octanol for 1
m nute, the aqueous n-octanol mxture is centri- 30 fuged at 1,000 g f
30 seconds. The two.résulting phases are separated for a concentration
determ nati on by spectrophotonmetry on each. For the free hydroxypyridone
the ¥xange 220-340 nmis used for concent+37ien determ nations whilst for
the iron conpl exes, the range 340-640 a i s used. - Val ues typical of those
obt ai ned are shown | Malkes| typlcall ab| thoge Rebrtainedoare ghévn dnchable Hartiti on
coefficient [ERRgafzanpound Free conpound Il ron conpl ex
[Fe I'll-(conmpoundy3] 1I- acetty - 3- hydroxypyr| d- 2- one 0. 55

0.24 1- et hoxycar BehHEien goefficients 0.5 0.19

hydr oxypyri d- 2- - .
0.02 nethyl pyri dt 2-one 1-(N-ethyl carbanoyl e hyPartition coefficiend. u%r
0. 01 3-hydroxypyyid-2-one 3-hydroxy-1-(N-netyl carbanoy] - G6
0. 005 net hyl ) - pyfid-2- ongo,;’i,-olawr oxy-1- (N- pr opyaeear b1 Iron comflen®
0. 14 nethyl)-pyrg d-2-one 3-hydroxy-1-[N-(2' -fet hyl ethyl ). 111 . 34
(i. ég carbanoyl met hyl ] - pyri d- 2-one 1- (N-butyl gar banoyl net W‘?") - =(compound) ,]
< 0.002 1=ac@tyio3-tiydmetypyk td-2-dnel- on 0.24
3- hydroxy- 1- (3" - "y QXL PR Gethyl-3-  O- 10 0.5 0. 069,19
2-met hyl pyri d- 4-pne _
o hydroxypyrid-2~one
~ 3-hydroxy-1-methoxycarbonyl- 0.2 0.02
methylpyrid-2-one .
1=-(N-ethylcarbamoylmethyl- 9.12 ' 0.01
3~hydroxypyrid-2-cne
- 3-hydroxy~]-~(N-methylcarbamoyl- 0.06 0.005
) methyl)-pyrid—~2-oune
3-hydroxy~1~(N-propylcarbamoyl- | 0.35 0.14
methyl)-pyrid-2-one '
3-hydroxy~1-[N-(2'-methylethyl)~ 0.34 0.15
carbamoylmethyl]-pyrid-2-one
1=-(N-butylcarbamoylmethyl) -~ 1.89 5.12
3-hydroxypyrid-2-one
o 3-hydroxy-1-(2'-hydroxyethyl) - < 0.002 < 0.002
~ 2-methylpyrid-4-one
3-hydroxy-1-(3'-hydroxypropyl)- 0.10 0.06
2~pethylpyrid—4-one
3-hydroxy-1-(4 '-hydroxybutyl)- 0.14 0.03
2-methylpyrid—~4-one '
3-hydroxy~-1-(5'~hydroxypentyl-~ : 0.28 0.04
2-methylpyrid—-4-one
1=(5'~-acetoxypentyl-3-hydroxy~ 0.45 0.03
2-methy1pyrid-4—oné
3-hydroxy-6-hydroxymethyl-1=~ 0.03 0.01
’ methylpyrid—-4-one . ' _
1-ethyl-3-hydroxy-6-hydroxymethyl " 0.06 0.07
pyrid-4~one




3- hydroxy- 1- (4' - hydr oxybut yl ) - 0.14 - : 0. 03
2- @t hyl pyri d-4-one 3-hydroxy-1-(5' - hydroxypentyl - .. 0.28
' pthyl pyrid-4-one 1-(5' -acetoxypentyl - 3- hydroxy, 0. 45
Nt hyl pyri d- 4- one 3- hydr oxy- 6- hydr oxynet hyl - = - 0.03
1 pyrid-4-one 1-ethyl-3-hydroxy-6- hydroxynethyl 0. 06 -
i /d- 4-one - 38 - Exanple 26 In vitro tests of I ron blndlng s/

egcribed in various of the previous Exarrpl es. 05 (1) Mbbilisation of
iron frocﬁ?_ﬂm_lfs_ﬂﬁn Horse spleen ferritin (Sigm) was used w thout further

purifi- qatDirodféhtist S 1roW vapMMRNEapiRIt LSt i Mat ed spectrophotonetrical ly at
420 mm The Terrjtin solut] o e _buffered salin Dul becco- OXO D
(1), [ERR MTBip-hvdsoxsaeidenes, degd e 5th ERHIRIG T HOSTeRAT e §81 & 1 ube and

di al ysed dagexived in Sawichf of Wwhéprkeimd Exdmplesmn of one of various pyridones

as igéic d 1k £o T, Q. spectrum of the resulting iron
(Ill)agl a(tl? NoB T of {50 erﬁkﬂl recorded after 6 and 24 hours.

For conpar at iBP&Es$ APp8EE §e"c"ﬁé“ p?s&%% was vb&§d reFaette furiesgpurifiank control .
15 catidif ah® Itk ! Frodl CortBAt\ivak nesEahAfedZsymeepﬁohamm&emyag e of

f - b d h F
conpar at AFHlPBbs {” CUrialiof A PISPRASY BpedeER saif;"ﬁ”ﬂm ar tests
with 1 x (pERﬁ]ch-QX@iD r)r.l X anMn el Tré)c ke enclosell inja Viskigg ?c Bi ochem ,

198040 13,di§9@13%e"‘5$&" d@ag?skg@ainsiwal-ﬁ QA‘WQQI buff(aI&f Qgpuﬁtonal Bi ochem

Bi ophys. Acta are _also-given in le. It will be - |
seen t hatof t‘|’f€ Bf/r‘faﬁé‘h‘és EB%&ﬁﬂ?sa?‘édiﬁﬁf%" iB Wﬁﬁv% |%‘E§‘F@ct ively f r one’

ferritin tion epettramt ofvith resulting iron (III) complex in the dialysis

solution was recorded after 6 and 24 hours. For comparative

purposes, the procedure was repeated using a blank control.
15 - The results are shown in Table 2 where the percemtage of
ferritin-bound iron removed by the compodnd undef teét is showm. : ‘!4
For comparative purposes, results reported in the literature for '
similar tests with 1 x 10 3 u desferrioxamine (Crichton et al, .
" J. Inorganic Biochem., 1980, 13, 305) and with 6 x 107> M LICAMS
20 (Tufano et al, Biochem. Biophys. Acta, 1981, 668, 420) are also
given in the Table. It will be seen that the pyridone compounds
are able to remove iron effectively from ferritin in contfast.with
desferrioxamine and LICAMB'(although the latter will remove iron _
in the presence of ascorbic acid such a mixture is very difficult o/
25 to manage clinically). These results shown in Table 2'hgv§ been
confirmed by separating apoferritin (in admixture with feftitin)
and the particular hydroxypyridone iron (I1I) complex from the
reaction product in each case by chromatography on Sephadex(1) G10.

(1)Visking, 0X0ID, and Sephadéx are fegistered Trade Murks.



desferrioxam ne and LI CAMS (al though the latter will renmove iron in the

presence of ascorbic acid such a mxture is very difficult 25 t o mapege
clinically). These results shown in Table 2 have been confirmed by |,
separating apoferritin (in adm xture with ferritin) and the particu
hydr oxypyridone iron (111) conplex fromthe reaction product in ea
by chromat ography on [ERR] Gl10. (1)Visking, OXO D, and Sephadex ar

regi stered Trade MarKks. 39 Table 2 Rerne\B8l -of iron fromferriti
Percentage of iron renmoved Conpound 6 hours 24 hours Contr ol

0 0 JablecRyl - 3- hydr oxypyri d- 2-one 15

24 3- hydroxy- 1- ( 2Renmbtdl Oo¢y @kt 'from feXritin 49

2: et hyl pyri d- 4- oMe 3-Myar oxy- I: (2 - net hoxycar bonyI et hyl) - 22

S ot kgl 2E

L= A ALILE <J R AL

45 2- et hyl pyri d-
49 1- et hyl pyri d-
LI CAMS (6mV)

-one Desferrioxam ne (1nmV) Percentage of iron removéd -
Compound L CAND (O6mwir12 M ascorflic
aci d) 7 (2) NoBI I Tsati on of _iron frem grgnsker rf n2diueess
transferrin (Sigma) was |oaded with'iron (I111) by]jthe 05 hod of Bat gs
and Schl aback, JQJ ol . _Chem (19/3) 248, 32Z28. [HRR] ([IT1) (fransterrin

([ERR] M was in BRER with a 4 x [ ERR] I\/Isolutidn inXris 1 (01 M gH
7.4) of one of varicasetyldrbisiresymywidrionat ed i n Tabl e1B for feri @ds of 4

bt 1 or ed sal i ne. G T g o e i P Phe el ysi
t Ub@i)WaS t hen 2-methy1pyrid-4-one
3-hydroxy-1-~(2'-methoxycarbonylethyl)~ 22 45
~ 2-methylpyrid~é4-one ' ) _
3-hydroxy-6~hydroxymethyl- 25 49
1~methylpyrid-4-one
w Desferrioxamine (1mM) 1.5 -
& LICAMS (6mM) 0 -
LICAMS (6mM+12 mM ascorbic acid) 7 -

(2) Mbbiliéation of iron from transferrin

Human transferrin (Sigma) was loaded with irom (III) by the
05 method of Bates and Schlaback, J. Biol. Chem. (1973) 248, 3228.
3%1ron (111) transferrin (10-5 M) was incubated with a 4 x 1073 u
. solution in tris HC1 (0.1 M, pH 7.4) of one of various pyridones
N as indicated in Table 3'f6r periods of 4 hours and 18 ‘hours. The
solution was then dialysed against phosphate buffered saline
10 for 24 hours. The 39z remaining in the dialysis tube was then
recorded. For comparati@e purposes, this procedure was repeated
with desforrioxamine using incubation for both 4 hours and 18
hours and with EDTA using incubation for 4 hours only.
The results are shown in Table 3 in terms of the percentage
15 of transferrin bound iron removed by the compound under test. It
will be seen that the pyrid-4-ome compounds are very effective at
iron removal, as compared with desferrioxamine or EDTA, after



recorded. fFo

conpar ati-ve purposes, this procedure was repeated with

usi ng incubation for both 4 hours and 18 .hours and with
cubation for 4 hours only. The results ate shown in Table 3 in
centage 15 of transferrin bound iron repovéed by the

desforri
EDTA usi
terns. of ||

conpound ¥der/test. It will be seen that the pyrid-4-one conpounds ar e~
~very effe at iron renoval, as, conpared wi th desferrioxam ne or EDTA;-J
after  -40- only 4 hours. Al thé L?gﬁ the effici ency at iron renoval of the
pyri d- 2- nd t,.of desferrioxam ne
and EDTA a teﬁ{%Q ourils"ﬂ'&llu mcr%%%ggé{r?ﬁ) EEJI':SX%W thtct)%rs wher eas the

| evel foPYRiés?‘tﬂnﬁlmﬁ?Wé 83 opdy up sigdlar |1§V§ul§8t¥'m$|%ﬂ ly simlar to that
at 4 houaésfeﬂﬁxa@ﬁw h&d EDOAVAfiter T.abb.&s?; ha\iac&%eas GRpkédiyed by separating

t drmi xt tht f d th ticul
Ryar oxy pYA ool PP PhepsB i Motk FEF PaSteerdiraton % 1 OBt case by

‘chr @sat oty apbstaotiddyhstritaito. tm at‘ﬁabb883 Renoval of iron from

transferrin ﬁf‘ereemﬁges&w{@&asﬁ*evmm@émousmﬁmug sepua%%é hours

1-acety hydr ox

3- hydr ox?%rﬁﬁfﬁ&%céi"‘bmmtrﬁy‘\uth “‘“Sfe"i“l@“ﬂy?*fedPQ"&HEI“

- 3- hydr oxyydrokypyir2doneeiion ebdipllex-from the reactidd ptaatharmyldmhhyl ]-pyrid-2-one

o ot nyt Sk 67 pOMSRERI saobsdex 0. ny! - A 03
97 et d-4-one Desferrioxam ne ' _ 17
22 EDTA Removal of iron from transferrin | 27 o 67 W

_ Percentage of iron removed

Compound —

' 4 hours - 18 hours
1-acetyl-3-hydroxypyrid-2-one | 15 30 . N‘J ’
3-hydroxy-1-methoxycarbonylmethyl— ' -~ 18 N | - '
. pyrid-2-one ' s ) _
3-hydroxy-1-[N-(2'-methylethyl)~ - s T

carbaﬁoylmethyllbpyrid-z-one
3~hydroxy-1-(2'-hydroxyethyl)- 9 - 9%
2-methylpyrid-4-one | _ |
3—hydroxy-6-hydroxymethyl- ' 93 . 97 )
1-methlpyrid=-4-one : R T o
{ Desferrioxamine - - : 17 : 22
EDTA . - 27 | 67
Example 27

In vivo tests of irom bindiqg capacity

The 3-hydroxypyridones used in this Example were prepared as

15 described in various of the previous Examples.
Mice were injected 1ntraperitoneally with iron dextran (Zumg)
‘at weekly intervals over a four week period. Two weeks after the



" Exanple 27 In vivo tests of iron binding capacity The 3-hydroxypyri dones
~used’'in this Exanple were prepared as 15 described in various of the
previ ous Exanples. Mce were injected intraperitoneally with iron ‘dex;
[ ERR] 4t weekly intervals over a four week period. Two weeks after
-41 - final injection, the mce were injected via the tail vein wit
lacteferrin (human lactoferrin, 1 nmg per gjrjection 2 CG). The mce
then caged individually. After a ten day p i od

1% acet yl - 3- hydr ox [ S m ni royp

10 ng per nouse e¥ % r’qnjzf:?ﬂ’pném@}f onea?ly or S tregtg‘glstrl & { fggh wgéch case
3 of the mice recelﬁﬁe&amﬁyr@He(m lgictofarriny dcug ved i@jee@es at €& 24 hour

interval . The excigd n@ke bré rt‘ﬂBnWQEe& %@iﬁ%@aﬁy ei 4er al%eﬂrdag“g&‘i%' y
interval s over a hree d%pb{)ﬂe“o

fore and a, twp day, period
adni ni stration of 'f"r'l"«!:'rt Fa=xyRIgAd14yone c?ﬁﬁp%ﬁ“&f‘ V«?‘%‘b okfeups t"ﬁe8 mice
procedur e wasgs epeatiddmgiipeh wubé aikhanihtxipeatubneally deslheretgaexﬂrmmm al so
at 10 ng per mouse,( Q5L APGE | h@NERE! Yeck i %QlOJ“r%SS Jogg%&ﬂgt %“?eél%gd %

desferri- oxam ne an%ggthe I ntragastri cal %/y treate oses at
hour interval. 15doses at aThf hopsjintervale SThenPRGrAtivgHPE 1xon apnEecgrdash on

the basi S| of tge seruimérf neﬁ.-r:eaemohagr 10096vaxe IRkt @;hﬁﬁdgﬁ :cpusiqdabefotrh_e

'partl- cul ar advant [0) t he 0 esrtrerrl oxam ne
for oral adninist ¥ ﬁ""t fay ng%?ds g F%"R‘ gﬁﬁ?%ﬁ‘ gln£ he EPmpgRRey | £oF

adni ni strati om becmahagtkverptfnppseﬁ I tmormadndems Tepeatsd witinafilanR(Q

desf erri oxam ne. cMqu%hdwﬂ% &@%&H&Qmidlatafs'aeai J00fg peadass @Ryi ation

(SD)\/vaI ues are sonmewhat. m sl eadi as uni my positive results Sgan yield
b gh SDs.ahi o m SHARREF {AREATLT ASR b aleq RATeYHE s Bpees ob s FRRr L
significantly difbiuiné dndothez @fitraghiptyically tlheated micettwohdoseasat lac2ée, t he
| arge SD val ues bg&ﬂgi&&%fequence 25 of the large range anong the

p05|t|ve responses
15 - The results are shown in Table 4, being given on the basis of

Py the control representing 100% excretion, and illustrate the parti~
cular advantage of the pyridones as compared with desferrioxamine
_for oral administration the levels of iron excreted on intragastric
administration being higher for all the pyridones tested than for
20 desferrioxamine. It should be mentioned that the large standard
deviation (SD) values are somewhat misleading as uniformly positive .
results can yield high SDs which might be taken to suggest that
the results are not significantly different from zero. However,
o - this is not the case here, the large SD values being a comsequence

25 of the large range among the positive responses.

—




" -_42- Tabl e 4 Excretion of
Adm ni stration
Excretjon

pxy-1-(2' -hydroxy-

12

- hydr oxy-

3-hydrogypyr|d 2-one_or_3-hydroxypyrid-4-

11

Nunber Excretion of of Fe-SD
.. Mce  percent Control
10 - - l-acetyl-3- hydroxy-

iron in vivo Intraperitoneal
Adm ni strati on Conpound.

of

137 [ERR] 45 pyrid-2-one 1-ethoxycarbonyl net hyl -
92 [ERRJ4213 3- hydr oxypyri d- 2- one

I ntragastric
Number
Fe-SD M ce
12 100 _
8 136 [ ERR]
10w

of

170 [ERR] 49 ethyl)-2-net hyI pyri d-

9

149 [ERR] 59

of hrr.%tgvi %rllg-lg-_one Desferri oxam ne - .

-_43-- CLAI MS 1.

“one i

9 111
5

A_CoerOUnd being a

N vvhi ch the hydrogen atom

attached to the nitrogen atom

4

S ﬁx@?irri‘iffjo ¥y anp a

Icfaocar Egﬁﬁélro p

roup, by an

al i phat} ¢ hydrocarbon group, | phati c
substitjuted by one or 05  nor s‘ﬂﬁéﬁ"ttﬁﬁﬁfﬁ% se ec@@ﬂ“#‘r‘éﬂ*’eﬂq pHati c acyl
al koxy, cycl oal koxy, aliphati Cl-aitemraliphaticl-ast m, nd hydroxy
groups fnd, -optionally, in whif D rmrt of &“"ﬁ’ ;ero atgqns attached
to ring car bo ROBNE are repl a e%'"gﬁf AT e g gﬁ‘ét VRES | g;%g\?
of “"Fe-SD | of__ of 2°Fe=SD
Mice petcentl- Mice ‘percent
Control 12 | 1002 10| - - o/
1-acetyl-3-hydroxy- 8 | 136 % 33 8 137 2 45
pyrid-2-one )
1-ethoxycarbonylme thyl- 12 90 11| 12 | 92213
3-hydroxypyrid-2-one ' _
3-hydroxy-1-(2'-hydroxy~ 11 | 1702 &y - - o
e:hy1)-z-methy1pynd- b
4—one _
3-hydroxy-1-(5'-hydroxy- 9 1“9 2 s9f 9 1M1 %22
pentyl)~-2-methyl- '
pyrid-4-one ' _
Desferrioxamine 5 | 4200 & 88 = 17
N

1518



cycl oal koxy, aliphatic am de, al i phatic ester, hal ogen or hydr oxy 10
group, by an aliphatic hydrocarbon group, or u rocarh
group substituted by an al koxy, cycloal koxy, ““‘“ﬂ“‘““ﬁﬂu “MI og
hydroxy group, but excluding conpounds in whi ch said r‘epl acément of
hydrogen atons in the conpound is effected only by aliphatic hydrogar
groupsy or a physiologically 15 acceptabd®r-salt thereof, for use\in
t herapy. 2. A conpound bei ng a 3-hydroxypyrid-2-one or 3-hydroxypyrid-4-
ohe in which the hydrogen atom attached £BAMBe nitrogen atomis replaced by
an al i phatic acyly,gr QUpomgd¥indbedhd F&hglﬂgar&bﬁ&%@fzb% gt BLRydrek 1404~

aliphatic hydrocarbo p su Itute by one,_ or nore su uents -
sel ected from al i a{] g‘[‘g‘&/ 3\" R‘b‘?éym aﬁth‘?‘fﬁf?%ﬁ afit %5,

al i phatic ester, rdeplagpdnbiamd iiydhaubdy gﬂdumuand;y eptaldphdtiiy hydnoedrbeln one
or nore of the h&gggegregyo?a%%ﬁq‘g%tdgﬁ, gncs%glpg tQ‘EFthﬁyroﬁglé':CEd by

an aliphatic acyl "k OX y e% at I'c am hatic ester

hal ogen or hﬁﬁroWQ?uhsé’r‘BBﬁ“ Bglest Iﬁ‘ﬁ‘ha’clﬁeharﬁiﬂr%%'ér t?&ﬁ°’@f'o&¥f loglkq¥ys an
al i phatic hydr ocanbgmge cumsulaaipﬁauiedsbyr aaaﬁigksaw Embﬂﬁlgkﬂmé and,

al i phatic ester, ?i%nggg rodR %[ rﬁ)x%eggoﬁgte olétthe gylrgoll gl?]aeo%rg) ﬁieén V\:hl ch

sai d replacenent atrons 1 n cofnpoun
al i phatic hydr ocaﬂborcagbmpsomdrealrsalatché ls'pecuafllinhmgmmhdsals@:y.

6- chl or onet hyl - 3-dy¥ i xyzy,- maiukwu.ﬂreél in%ha?’[chlﬁiE&XYHﬁb '69><ﬁ9'droxy

met hyl - 1- net hyl pyri d- 4- one, th hydroxy 6- hydro - fi)f/“ d-4- one,

3- hydr oxy- 1- (‘% Wﬂ?bx?%tﬂ‘?y?}il’?a%%wﬁ?ﬂ?% BTAYP fF tﬂ)‘d?%‘ﬁ}

t ho%icar bonyl net I‘nyar&ammmgkqn;pr scbs@t—iune;l by aa ﬂl‘hpsypcyél;glbadyl,yahoheﬁcabl e

salt thereof. c r ng a
5 Befiee B FRIRRY Wholyy UUE) iuidlaf Bufhndl 1 yn S 1D

3- hydr oxy- pyri done s’u n atom or on the
ni trogen at om and®adh rgptacemest of hmosqmgtwr%rthatmouni is efifesr®pound

according to C aiodlyl vgr aﬁ,phbeicngymc&kb%ubﬁdugy; ¢ dPhysiologically
S o8, e B R £ e g, R o by
YL;\3 hydr ypff' A 9‘ I RA*- 3- hydr oxy

2. A compound being a 3~hydroxypyrid-2-one or 3-hydroxypyrid-4-

one in which the hydrogen atom attached to the nitrogen atom is
replaced by an aliphatic acyl group, by an aliphatic hydrocarbon
group, or by an aliphatic hydrocarbon group substituted by one or

20 more substituents selected from aliphatic acyl, alkoxy, cycloalkoxy,
aliphatic amide, aiiphatic ester, halogen and hydroxy groups and,
optionally, in which one or more of the hydrogen atoms attached to
ring carben atoms are replaced by an aiiphatic acyl, alkoxy,
cycloalkoxy, aliphatic amide, aliphatic ester, halogen or hydroxy

25 gfoup, by an aliphatic hydrocarbon group, or by an aliphatic
hydrocarbon group subétituted by an aikoxy, cycloalkoxy, aliphatic
ester, halogen or hydroxy group, but excluding compounds in which
said replacement of hydrogen atoms in the compound is effected
only by aliphatic hydrocarbon groups and also the specific compounds

30 6-chloromethyl—S-hydroxy—1-methylpyrid—h—éne, 3-hydroxy-=6-hydroxy-
methyl-1-methylpyrid-4-one, 1~-ethyl-3~hydroxy-6-hydroxymethyl-
pyrid-4-one, 3~hydroxy-1~(2'-hydroxyethyl)=-2-methylpyrid-4-one and
3~hydroxy—1-methoxycarbonylmethylfz-methylbyrid-b-one, or a physio~-
logically acceptable salt thereof. | '



c0-nd

3 ydr

Ql i phati

s orrpound according to any o

ypyrld 2-one, 3- hydroxypyrld 4-one, 2-net hyl - 3- hydr oxypy
- 3--hydr oxypyri d-4-one or %'4 6- di net hyl - 3- hydr oxypyrid- 15
CQains 1 to 6, in which the n

pyri d-4- 'dne—crﬁ'Z'B"_dTﬁl_R_yT—or 2, 6-di cycl oal kyl' 3- hydr oxypyri d- 4-one. 5.

A conpoun y of Claims 1 to 4, in which any 10
at om subs ﬂm i\ “%' hydr oxypyri done is ‘a [ERR] al kyl group.
aim1l or 2, being an N-substituted °~

ri d- 4-one,

ring carbon
6.. A

4- onew!
i trogen

554 bl il e 6T ke TR0 21 dokhg ol HoRrogoup, O by 2 [ERA

¢ hydr rou stritute one-or bstitue

nts

dct epykidanef mtt“t[eE thgr Mtd?“béhﬁllnit{m]a% or gnikhey car banoyl

sul phammlm NPron2ikh Gh-odeERy af ithbating Mtaa ateas Pyl N-substituted

car bano andN— bstit t d I for aI' hati c
hydroca)r/‘byl A CBMRAY 0y §rﬁ°ﬁ-§ R %g?{%ﬁa‘?‘ié 'é%”ﬁc%{‘rnhy?‘g’ﬁ E Ialmpno I'rmno-
[ ERigs alz—phaoxypy:udfbmeb)&-hwmbmiﬁué-@def G2-aykylr e Z-Nvtslabst i tuted [ERR|

al i phati

hydr ocar

sul anm no, tor hatTc

hydr oc arByFid=draem oF okep-diaied- ori *f‘a#‘&’"h?ﬂ?"&?&a?ﬁ‘}'ﬂﬁ??’&&‘?%nyl

4oy drocar byl - sul' phonyl oxy, [ERR] aliphatic

agyyi/%tgg%;]ogﬁ i&ﬁo-onﬁarﬁgfwla%f‘%-érﬁioﬁﬁibﬂﬂyhy&ﬁﬂ [ERR] aliphatic

[ ERR]

- hydr ocarbyl ozé?%lophgnégcbr%o%e €r1%_ gyocar 3" PURS- wh%.gh a A compound ¢

al i phati
accordi
al i gloat i

[ERR] al

gto

group I'n n%’ubstltuted

ninbwarrbwlabm sybwgueet af[@RR}-fgﬁawpygidoneNSCsn?Jmnd according to
G aim 7,31k Wbsgl the nit rogen atomis subst I tuted by a [ERR] aliphatic U

GoxyA GPRROYRd =°°°f %o dn PR A FrAyPebL vt m 7,

.hydrocar bon group substlt %lig%aa si,ngl-e subs %ent selected from

in which

the nit raggmoaymdsz-@ubsta-hudmmu—{-ﬁﬁal b—heq:ﬂyat-x-myhyﬂypgatdaon group
SUbSTI UL s&'e,b¥.&t%yfgé-ﬁym§wﬂ.n-on§e&eet @ddiaaarplgflﬁ&a{:%yr@' phamoyl ,

15

4~one.
7. A compound according to any of Claims 1 to 6, in which the
nitrogen atom is substituted by a formyl or C2 5 alkylcarbonyl

" group or by a 01 -6 aliphstic hydrocarbon group substituted by one

20

25

30

35

or more substituents selected from formyl, Cous alkylcarbonyl c1 -4
alkoxy, carbamoyl, sulphamoyl mono-~ and di- C 1 -6 aliphatic hydro-
carbyl N—substituted carbamoyl and N—substituted sulphamoyl formyl-

amino, C aliphatic hydrocarbylcarbouylamino, 16 aliphatic

hydrocarSyIsulphonylamino, mono- 1 -6 aliphatic hydtocarbyl
N-gsubstituted formylamino, Nbsubstituted C2 7 aliphatic hydrocarbyl—
carbonylamino and N-substituted C1 -6 aliphatic hydrocarbylsulphonyl-
amino, formyloxy, Cz 7 aliphatic hydrocarbylcarbonyloxy, 97
aliphatic hydrocarbyloxycarbonyl, 1-6 aliphatic hydrocarbyl-
sulphonyloxy, C 1-6 aliphatic hydrocarhyloxysulphonyl halogen and
hydroxy groups.

8. A compound accordiug to Claim.7 in'which any hydtocarbyl

group 1n a substituted aliphatic hydrocarbon group is a 01_4

group.

9. A compound according to Claim 7, in which the nitrogen atom

is substituted by a 61 -6 aliphatic hydrocarbon group substituted

by a single substituent selected from C1_4 alkoxy groups.

v -

]



oul pharov tormamno, L e atior cor IR INEMULINIEERR, ..
am

sul phonyl anm no and nono- .[ ERR] al kyl
N-substituted C2 5 al kyl carbonyl am no and N sdbst'i t it ed [ ER
al kyl sul phonyl am no groups. 11. A conpound according to C aim .
the pksrogen atom 10 i's substituted by g 3 aliphatic acyl ¢ ERR] an i
al i phatic hydrocarbon group [ ERR] carryi ng a terminal substituent group
[ERR], or an alipphati I

Subst ] tuent. grouno: of cAESPEr S RHLEY WIS, SRR UG dkblfiecn
or imno 15 gré&rﬁ“bﬁt#%t% by €qc4 aflib‘iﬁti-ct*!?'d@“&'han [BFPYP FHbSituted from
2to 6. 12. A COB})(EJIﬂngaﬁCﬂibdtﬂﬁxehQ Qlatmd?frdmncwtiaebyﬁ heuIphbE®AG Mmdoom i S

aroup [ERR oarr SPRGLE tes kel RO Rebint, comenorh ot K piqtitpcay "
al i phatic hy@s ocaulpbnmgrlgutnrinﬂﬁ]incarcr Vi Rgkpldagborylakinou by | t alkkyl-gr oup
-OH, wherein R gélztﬁﬁﬁ)t%hiﬁ{ afil %lxxo-)é | S a?ﬂyf?)iﬂszﬁ-fst&@ﬁ&ﬁ ﬂmyﬁmiﬂol S an

integer from1 t mis an_inted rom 2 onmpouhd
according to C aF‘T’i‘?“”“’cféﬁtﬁﬁ Ca_hf&?‘bk?ﬁb?‘}y&a?‘{?né“dz§"f\1¥b§|§b§"(tief‘Lﬁ1e.d by a

group [ERR] or 3alwyle@rphodyldiny Igeyigsd- 4- one N-substituted by a group

[ ERR] or [ERR] re|n ERR r oup XV, gr

an integer from to?s R‘c’imld a%c‘%ﬁ %Qoa&é r%mg% "%%56 tﬁﬂﬁtg\ egrrf)gmﬁd
accor di ng tol@ aftsnsubstitptes by 3n ﬁhinhhttm any} grewp SO0R;,i #n @déphattiom 1 to 4

with [ERR] and Riydre@eivdar :%th-ﬁ('cﬁl NG air9idg @AtHRA nad Qﬁﬁstﬁﬂéhtm i's an
integer from3 to 6. % c,‘b ound accordlngkt Claiml or 2

havi ng one of thé“f“@r rﬁﬂkae |cﬂﬁ$vat' %‘En"ﬁm GRCOFERR) ~%S

nydrocarbon group -(CHZ) - carrying a terminal substituent

and di- [ERR] al kyl N-substituted carbano ﬂ“and N-substltut ed

, Oor an aliphatic

group -OH, wherein R1 is a C1_4 alkyl group, X is an oxy or imino
15 group, n is an . integer from 1 to 6, and m is an integer from 2
to 6.
12. A compound according to Claim 7, in which the nitrogen atom
is substituted by an aliphatic acyl group -COR1, an aliphatic
hydrocarbon group -(CHz)nf carrying a terminal substituent
20 group -COXR,, or an aliphatic hydrocarbon group -(CH,) - carrying
a terminal substituent group -OH, wherein R1 is methyl or ethyl, X
is an oxy or imino group, n is an integer from 1 to 4, and m is an
integer from 2 to 4.
A 13. A compound according to Claim 7, being 3-hydroxypyrid-2-one
25 N-substituted by a group ~(CH,) COXR, or 3~hydroxy-2-methylpyrid-4-
one N-substituted by a group -(CHZ)nCOXR1 or -(CHZ)mOH, wherein R1
is a C1_4 alkyl group, X is an oxy group, n is an integer from 1 _
to 4 and m is an integer from 3 to 6.
14. A compound according to Claim 11, 12 or 13, in which n is an
30 integer from 1 to 4 with -(CHZ)n- and R, together containing 3

to 7 carbon atoms, and m is an integer from 3 to 6.



-47- in which Ris _hydrogen or nethyl, Xis an oxy or imino group, [ERR| is

an a Ryl group, [ERR] is hydrogen or an alkyl group but with the proviso

st h V) and (VI) it may only be hydrogen when X is

R&I“lmlmlumwllln m1lto 4, mis an 05 - integer.from2 to 4 and p
g’ -gn i*nt &gek f*om 1*o.4. 16. A conpound according to Caim15, in
RR] i's nethyl, ethyl or nég)r_opyl and [ERR] is hydrogen, nethyl

et Ry 7. A conpound according t3 any of- the preceding claims in which the
hydrogen, at om at e e, ni n,at | Sial £ by an- 10 '
al i phat irhéﬁacélr}c%'aé%%g %rcggdigntglq%ﬁg?i gﬁh@ﬁ%%%&rﬁ%n@g?gﬁp of two or nore

car bon afcomelaghiedicateds §pkawst ut ed. 18. A conpound being a

3- hydroxypyri d-2-one or 3-hydroxypyrid-4- one in which the hydrogen atom
attached to the nitrogen atomis replaced by an aliphatic acyl group or by
an aliphatic hydrocarbon 15 - group of two or nore carbon atons substituted

by one or nore substituents selected fromaliphatic acyt, -al koxy,. : _
cycl oal koxy, aliphftisc ide, aliphatic eoii]_er, hal oge laangl Iaxdroxy groups
"and, optional | §71 N ch one or the hydrodefl a attached to

ri ng carbon at girs d replaced b an g iphatic acyl % 20

cycl oal koxy, agif phat i}¢ am de, al ester, hal ydr oxy group, by
an al i phatic hydMox ™ group, O aral iphatic hyd-6calrgon group
substituted by an hl koxy, cycloal kgxy, aliphatic est'erl:', hal ogen or hydr oxy
group, but excluddeigy)ihe specific € und - '

3- hydroxy-1-(2' - hy[drokyet hyl ) - 2- methyl pyri d- 4- one, / a\physi o- 25 L’,
| ogically accep_t}ﬁ{ssal t thereof. . A conpound &ccordi®yg to daim1l or

2, in which theflydrsgen atom att%che to the nitrogen atomis replaced by
a [ERR] al kyl dtoup afgl the hydrbgen af®m attached to the ring carbon atom
at the 6-position is replaced by an al koxymet hyl, hal onethyl or 30

hydr oxymet hyl gro&H 20. A corrpoun_élnaccordi ng to any GEI} he precedi ng

cl ai ms,. being a 3-hydroxypyrid-4-one. 21. A pharnmaceutical conposition”
conprising a conpgund accor di ng o

(xv)

Y]



to aim2 together with a phyéi ol ogi.cal |y acéep’f-abl e di-luent or 35
carrier. - 48- 22..A pharnaceutical conposit ilﬂuao rising a

3- hydr oxypyri d-2-one or 3-hydroxypyrid-4-one in wﬁi'ﬂ"ﬂmumrg“gto X ?-

attached to the nitrogen atomis replaced by an by, an

al i phatic hydrocarbon group, or by an aliphatic hydrocarbbn Sgrdup , :
substituted 05 'by one or nore substi t uent&’ sel ected fromatiphatic{a 5
al koxy, cycl oal koxy, aliphatic am de, aliphatic ester, hal ogen and r ;
gf oups and, - opt i difaFirirh Eril-s\/\l‘ﬂ"&'ﬁg‘ﬂ’hé‘d’P"'tFﬁ‘ﬂ"exo*s BRLHYOF JFEPP & 8% Byt ached
to ring carbon atiansn alkyY gpbipGER, Q¥ RydrogdmbatdnCanonl graupkbuey with the

cycl oal koxy, aliphatic am.d liphatic er ..\hal or, 10 hydroxy
group, by an ali rﬂ?gylls(? E*;,a rg%é.rﬁﬁoﬁrﬁ?%afp?ﬂ)dr (‘an‘é%g(g?? p TaP% °ﬁ>¥)('jrb30ar bon
group substi tut ediydyogen @erokyis inisooaicidsxan iategghafrion tdved, mhis @dgen or
hydroxy groups buhege:! eetiung ﬁomngsw 0 ashintapdt £ C&RNL Of
hydr ogen atons in _the conpound is effected onigﬁ; bx al |ghat|c hédrocar bon
groups, or a -phystisl dyrempoupd sceording) to ¢laim doideRdn, 18 MERHer with a
physi ol ogi cal | y athgptorbi-propyluent RQrisc aydrogenpuietiepdcbricithglany | i qui d
is

which is not sterq4sl e = phar ' ' Lk Lon
conprising a 3- h;gr'ox@gg?%?‘gggg‘é or 35%9‘3} §§ %h%r P?i&}u%#gih%n?%%ht&ﬂg

hydr ogen at om at ttheydregsn; atomattached Ggeﬁ“’af*}o{?ﬁ%sn P& gP décBendpceh PH| #bhat i c
acyl group, hy anidphdtistdcyl pedup G BPan0iipRat R hiirodlrbdhi Pivabi 6 two

hydr ocar bon group _substituted by o €t r‘mretiyl%%%ituents selected from

al i phatic acyl, aﬂrkw, %@81‘0%"%%1@, dhﬁspﬂﬁ’ﬁ T de, ali phatic ester,

hal gﬁen and hydr 38y o coppoundibeingpiai Jriodkgxypynidrdtere ona3-bydrasyeyrdfi-4-he

hydrogen atonms 23%ypeaid mdtﬁé)hiéé&eﬁaithﬂrhﬁkéﬁa &d Qh&_eﬁ!tasg& BYor s
al i phatic acyl, al koxy, cycl oal kox aliphatic am de, aliphatic ester
C

hal ogen or hydr o5Plasd by 8% ‘&ﬁplamy’ish%&ml STRPA e BY 175h afirdapic fydigpazhpn

a: | pEa’:ic hy?ﬁocegrbmogrﬁupo:s%_séidaubmdabgmsasultddiomedl by chexdknune o
i phatic ester, r - c in whic

gO_ EQL d repl acemsgﬁgéﬁgﬁglt%r 5%%2%%5%{ %E%%Jyéoa%gh%g%'e @%tg eq

aliphatic amide, aliphatic ester, halogen and hydroxy groups and,

optionally, in which one or more of the hydrogen atoms attached to
ring carbon atoms are replaced by an aliphatic acyl; alkoxy,
20 cycloalkoxy, aliph#tic amide, aliphatic ester, halogen or hydroxy
group, by an aliphatic hydrocarbon group, or by an aliphatic
hydrocarbon group substituted by an alkoxy, cycloalkoxy, aliphatic
ester, halogen or hydroxy group, but excluding the specific compound
3-hydroxy-1-(2'-hydroxyethyl)-2-methylpyrid-4~one, or a physio-
logically acceptable salt thereof. : '
19. A compound according to Claim 1 or 2; in which the hydrogen
atom attached to the nitrogen atom is replaced by a c.l_4 alkyl
group and the hydrogen atom attached to the ring carbon atom at
the 6-position is replaced by an alkoxymethyl, halomethyl or
30 hydroxymethyl group.
20. A compound according to any of the preceding claims, being a
3-hydroxypyrid~4-one. | . . |
21. A phammaceutical composition comprising a compound according
to Claim 2 together with a physiologically acceptable diluent or
35 carrier. ' |
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salt thereof, together with a physiologically acceptable diluent
or carrier but excluding ‘any 1iquid ‘which is not stetile and
pyrogen—free. .
23. A pharmaceutical composition comprising a 3~hydroxypyrid-2-one
or 3-hydroxypyrid-4~one in which the hydrogen atom attached to the
nitrogen atom is feplaced'by an aliphafic'acyl group; by an alipﬁétic
hydrocarbon group, or by an aliphatic hydrocarbon group substituted
by ohe_or more sdbstituents selected from aliphatic acyl, alkoxy,
Cyclbalkoxy, aliphatic amide,-qliphatic'eSter,'halogen and hydroxy
groups and, optionally, in which one or more of the hydrogen atoms
attached to ring carbon atoms are téplaced by an'aliﬁhatic acyl,
alkoxy, cycloalkoxy, aliphatic amide, aliphatic ester, halogen or
hydroxy group, by an aliphatic hydtocarbon group, or by an aliphatic
hydrocarbon group substituted by an alkoxy, cycloalkoxy, aliphatic
ester, halogen or hydroxy group, but excluding compouﬁds in which
said replacement of hydrogen atoms in the compound is effected
only by aliphatic hydrocarbon groups, or a physiologically
acceptable salt thereof, together with a physiologically

acceptable solid carrier.

2. A pharmaceutical composition according to Claim 21, 22 or 23
which is adapted for oral administration. :

'
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- a phyS| ol ogi cal | Ysalt thereof, the composition being of injectable form.

27. A pharmaceutical compos;tioﬁ accotding to any of CIa{ms 21
. to 26 in unit dosage form.

20 28, A pharmaceutical composition according to any of Claims 21
to 27, in which the compound is as defined in any of Claims 3
to 20. |
29. A pharmaceutical composition according to any of Claims 21
to 28 in which the 3—hydroxypyridone compound is in the form of

N 25 the free compound rather than a salt.
30. The use of a compound being a 3-hydroxypyrid-2-one or
¢ 3-hydroxypyrid-4-~one in which the hydrogen atom attached to the

nitrogen atom is replaced by an aliphatic acyl group, by an
aliphatic hydrocarbon group, or by an aliphatic hydrocarbon group

30 substituted by one or more substitutents selected ffom aliphatic
acyl, alkoxy, cycloaikoxy. aliphatic amide, aliphatic ester,
halogen and hydroxy groups and, optionally, in which one or more
of the hydrogen atoms attached to ring carbon atoms are replaced
by an aliﬁhatic acyl, alkoxy, cycloalkoxy, aliphatic amide,

35 aliphatic ester, halogen or hydroxy groups, by an aliphatic
hydrocarbon group, or by an aliphatic hydrocarbon group substi-~
tuted by an alkoxy, cycloalkoxy, aliphatic ester, halogen or



accept abl e—saH—Phw hydr oxypyri done or salt thereof bei ng |inked
to a suppo:ﬂ' ﬁte” al through said amde group. 25 33. A conpound -

..accordi ng Jnﬂ mml ,,El ch the nitrogen atomis substituted by a

J | i phati-c hydrocarbyl N-substituted carbanoyl
#iir ough V\:hl ch f he 3-*hydroxypyridone or salt thereof is linked to the
yaterial. 34. A 3-hydrexdop¥ri d-2-one. or 3-hydroxypyrid-4-one as_ ;

.30 in any of Exanples 1, 2, 4 to 10, 12 to 15 and 18 to 20. 357
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'of hydrogen atoms in the compound is effected only by aliphatic

hydrocarbon_groups, or a physiologically acceptable salt thereof,
for the manufacture of a medicament for use in effecting a
05 reduction in toxic levels of a metal in a patient s body.
31. The use of a compound according to Claim 30, in which the
compound is as defined in any of Claims 2 to 20. -
32. A 3—hydroxypyrid-2-one or 3—hydroxypyrid-4-one in which the
hydrogen atom attached to the nitrogen atom 'is replaced by an -

10 aliphatic acyl group, by an aliphatic hydrocarbon group, or by an
aliphatic hydrocarbon group substituted by one or more substituents
selected from aliphatic acyl, alkoxy, cycloalkoxy, aliphatic
,amide, aliphatic ester, halogen and hydrﬂxy groups and, '

~ optionally, in which one or more of the hydrogen atoms attached to

15 ring carbon atoms are replaced by an aliphatic acyl, alkoxy, '
cycloalkoxy, aliphatic smide, aliphatic ester, halogen or hydroxy
group, by an aliphatic hydrocarbon group, or by an aliphatic : ~/
hydrocarbon group substituted by an alkoxy, cycloalkoxy, aliphatic ' .
ester, halogen or hydroxy group, at least one hydrogen atom attached

20 to either a nitrogen or a carbon atom being replaced by an aliphatic
hydrocarbon group substituted by an aliphatic amide group, or by
an aliphatic amide group, respectively, or a physiologically
acceptable salt thereof the 3-hydroxypyridone or salt thereof '
being linked to a support material through said amide group.

25 33. A compound according to Claim 32, in which the nitrogen atom'
is substituted by a carbamoyl or a mono- C1 6 aliphatic hydrocarbyl
N-substituted carbamoyl group through which the 3-hydroxypyridone
or salt thereof is linked to the support material.

34. A 3-hydroxypyrid-2—one or 3-hydroxypyrid-4—one as described

30 in any of Examples 1, 2, 4 to 10, 12 to 15 and 18 to 20. '

35. A 3-hydroxypyridone according to Claim 34, for use in therapy.
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