WO 03/ 051893 PCT/ GB02/ 05709 -1 Inprovenents in pharmaceutical conpositions
Description 5 The present invention relates to certain cycl opentanone and
cycl opentwoanasisderi vatives. It also relates to the preparatriaBo2o§703uch
derivatives, and to their use in nediLgi.ne and other fields. The invention
further relates to certain cycl opentanone derivatives wi th enhanced water
solubility and therapeutic indices, and to nethods of enhancing the water
solubility and therapeutic indices of pharmaceutically active 10

cycl opent enone derivatives. Various conpounds conprising the cycl opentenone

ring _strUﬁhgf@ve@éiﬁgiﬁE@mnﬁ%euﬁeﬁ SHapoReiingnone nucl eus) are capabl e of
i nduci ng the heat shock response. The " heat shock response is a finely

regul ated and highly conserved nechanismto protect 15 cells agai nst
di fferent t%gqs.gf injury, including extrene tenperatures, oxidative
stress, é9§ WPH%0 toxins and viral infection (1). I'n human cells,

triggesi Nghobrdsber inh@diod ks fe6dedis eydlepititifcnanid waldpentdaiona
transregulatory protein, the heat shock transcription factor, type 1 (HSF
1), whi chdedmtives itk wlaseetosihs Prapaayen pf Stectsietvae 4R dAdREE Brottei ns

(HSPs) ( 1)ﬂed}éﬂ?er ﬁﬂisotlﬁl_gpfigl'ag.u e:[fllie QHV%II%IJHCE $dladeBt S LB %cl@ ekadOnsSi gnal

for detection of physiological stress, it is now accepted’'that HSPs are
utilised déyvatigks withenhehedubvarer etlapditpaed tharapdwicriagiges, apd oe essshédd | owi ng

di fferent es of .injur .prevent danmage. resul td from.t .
Secun at PhERSaE g St ekt R P TR RS i e M AT activs o 4

cyt opr@t eejdiy@ent@iRederivhevdieat shock protein HSP70 has now been descri bed
in a wde variety of human di seases, including 25 ischem a, inflammtion
and viral infection (2-5). For these reasons HSF 1 is ~considered a novel,

attracti V%h_@w@ér%{é%n&sycio@%%ﬁg V&R nAHonY It stAIUAS -(alb® khB&n sgase of

viral infection, ntoro et al.” have shown that a class of prostagl andins
(PGs) wi the gotaetteaont wuclkbs)agt icypable plincvicing ths hegpt@ckndipoass Yha HSF1

o v bty FRTIS UA lBOF BT RIS PP PR
i nf ectr/s ongelWadsgafnist 8iffef:@pafpedod injuk9 Sl cluBing ddtreme temperatures, oxidative
stress, exposure to toxins and viral infection (1). In human cells, triggering of the
heat shock tesponse requites activation of a transregulatory protein, the heat shock
transcription factor type 1 (HSF 1), which controls the expression of cytoprotective
heat shock proteins (HSPs) (1). Whetreas HSP induction was at first interpreted as a
20  signal for detection of physiological stress, it is now accepted that HSPs are utilised
by cells as moleculat chaperones in the repair process following different types of
injuty to prevent damage resulting from the accumulation and aggregation of non-
native proteins (1). In particulat, a cytoprotective role of the heat shock protein
HSP70 has now been described in 2 wide variety of human diseases, including
25  ischemia, inflammation and viral infection (2-5). For these reasons HSF 1 is
considered a novel, attractive target for cytoprotective and antiviral drugs. In the

case of viral infection, Santoro e @/. have shown that a class of prostaglandins (PGs)

with potent antiviral activify function as HSP70 iriducers via HSF1 activation (6,7).

30  The ability of prostaglandins of the A type (PGAs) to inhibit viral replication and
prevent the establishment of persistent infections was first reported in 1980 (8). It
is now well established that PGs containing an o, B-unsaturated carbonyl group in

the cyclopentane ting structure (cyclopentenone PG, cyPG) possess activity against



is now well established that PGs containing an a, (3-unsaturated carbonyl
group in the cyclopentane ring structure (cycl opentenone PG cyPG possess
activity wgaBosts9iND 03/ 051893 PCT/ GB02/ 05709 -2 a w de vaciraBo20570DNA and
RNA viruses, including herpes viruses,-Zparanyxo Vviruses, orthomyxo viruses
and retroviruses inin vitro and in vivo experinmental nodels (9). The
mechani sm of the antiviral activity is distinct fromany other known
antiviral, I ' shock

pr ot ei ns 5 and atr%g}dP%E%‘P%ﬂgnmlg%o‘{ﬂ%ggrlgﬁggr%pt| nc‘?g‘%t@?)%arm%é) (nucl ear
fact or - K8Yuses, ¢rtlomynd ected a0d|rktroNFuiB 1 nn % @itro pndge v/l expedlcemydt i ¢

transcripti f act whi ch .has CI’ItIC r.ol e. m)tln i.nfl anmati on
and viral mloggllsi(catf%%m(ei%rflsrflr?f%glan?@ saCtINIEY Rép%ti‘?csf §°’Fﬁngﬁ’thef0 i nactive
cyt opl asnkfow® ARtiFEXal 2880 Pl RHOEBHIAB tind AWMt Sindubed £ bPHEIMhocO PRASRE Of
p50 and p65 subunits, bound to inhibitory proteins of the IxB famly,

usual 1§ 15dBthe 1ah’dl>1‘i1%n aéfhé\/faewnpﬁwésﬁeh&% +B (prelpatrfpctopi tBsiesthepact eri a,
W) or segaondag Yo (i nflammatory cytokines) pathogenic stinuli (12).

Stinmul ation tr| ggers rapid phosphoryl ation and degradati on of |xBa,
resulting in NF-KB translocatlon to the 15 nucl eus, where the factor binds
to DNA at |f|c |te i nduci ng .a _.vari et f enes.encodi n

signal | i nBﬁ:B’f et he & g6t ”@é‘?{écstrf‘ %FIBH8ntfﬁ?§§%W£’bc&’i ﬁ‘ﬁ ¥ GrECY AP tory
and chenopamhbnLmiRkiRason £od PkAINEpEQEBRALQI)S BNEoVi éalls, NIFO(BeiSts iflan XB i s
i nvol ved 1n many pat hol ogi cal events includi ng@pr ogression of AIDS b

enhanéi nginartrel Cittpplaseiq rmplex.afdosespredomingat sermis abetesrdimes comppegseut i ¢
target fo r [gl‘gé; (I]& ntoro et
al . have é%éwn t%gtks @%&3 ngglﬁ?ﬁg%grﬁ%!rnggs@g? |ér?1£éhle(rjll?1(l bt &?B activation
and NF- KBhdbpende*mCtlvlaltéd-m flesETSE IO Pirinoay i(virksgsebrcoeia, $V)boyr prendmy i ng | xBa
phosphor yl. a}on and d atjon, and t a@ %h% L’tﬂeCt 1s strigtly

associ at e ?ﬁlaf_‘gpff}’g Pf‘g‘r?gfﬂlf)sn aht DPGBHIOR) RS 2P ifent i fi ed t he
ol ecul ar pBédphck £@o@£n@d&§¥ad£ﬁdﬁ @shagl il sy inl WEPER daBbl8cdt@n fdSHhe

activati on and F- KB i nhi bition }\bﬂOne conmponent of the PGA rml ecul e,
cycl opent noclgps, Mhéﬁretl{eaﬁagwr%@MOaQ ey iesPiitRsitas, dbicings variety of

genes encoding signalling proteins. Target genes include those coding for

inflammatory and chemotactic cytokines, cytokine receptors and viral proteins. NF-
kB is involved in many pathological events including progression of AIDS by
enhancing HIV-1 transcription and is considered an attractive therapeutic target for

20  novel antiviral and anti-inflammatory drugs (12). Santoro ez 4/. have shown that
cyclopentenone prostaglandins inhibit NF-kB activation and NF-xB dependent
HIV-1 transcription in human cells, by preventing IxBa phosphorylation and

degradation, and that this effect is strictly associated with HSF1 activation (11).

25  Santoro ef 4/l. have identified the molecular structure of natural prostaglandins
responsible for HSF activation and NF-kB inhibition (13). One component of the
PGA molecule, cyclopent-2-en-1-one (also known as 2-cyclopenten-1-one), at a
concentration of 125-500pM, has been shown to be able to activate HSF1 and to
rapidly and selectively trigger the synthesis of cytoprotective HSP70. At the same

30 concentration, cyclopent-2-en-1-one has been shown to be able to block NF-xB
activation by chemical or physiological inducers. These effects are associated with

antiviral activity during infection with rhabdoviruses (13).



concentration of 125-500M has been shown to be able to activate HSF1 and
to rapidly and selectively trigger the synthesis of cytoprotective HSP70.
At the sawe 03058encentrati on, cyclopent-2-en-|-one has be®cTalBMIS100 be
able to block NF-KB activation by chedi-cal or physiol ogi cal inducers.
These effects are associated with antiviral activity during infection with
r habdovi ruses (13). WO 03/051893 PCT/ (B02/05709 -3 A famly of

phar maceut icgal )éfgﬁﬁfrﬂa%eﬁé(&'ll Repbe & gpsém@n&_@%de%&iv\g%eé R ddgs@eubgd in
I nternational patent application no. PCI/ GO0 01086, published as
W00/ 5634nternTienad pptant ppplicitionesu PGS /<8B 0K 086, publlishetbeuWiPR0/SKdH .menber s

of this f.amly of ounds, to be,potent actjvators, of . gahd..inhibitors
of NF-xB acet?\})letnﬁr.len'cf%enrgsulf% °5F 88" T ?f@ﬁ’eélgﬁh%ﬁﬁ’aesm?%rstf’g%gﬁgg’ﬁflyio hi bitors
of HSV-1 anhbeidab beigient RAVAead bOASFAIN iahibifdes 60NIOKBdstELECTRSEd i n
this reference include a group -OX bound to the carbon atomin the 4 or 5
posi t Pon 3l§P thaw eyt PR EHSie beprjent ighibijare pf MSVah 2pd Ssadaivigns, aryl or
ar al kyl . Qr of: <y | i tut. il T . A
Furthor faprficat AR of ol omfikqs i QUi bR Evagh s OHE 01
descr i bedbaumd ot the mathcaaabmaipphe dattd Dpositon BCTHGRCY486®ne pinty), irshed as

W01/ 44254, . ers of this faml | so conpri a cycl opent - 2-en-1-one
ring w thrgRst Y R 7y ahﬁ,iaﬁ@@r@f%lbﬁl EOHP ALY m%%a%isg‘f%ﬁ*ﬁeﬁ the 4
posi tion difl gioh®. rA FgethdihRilglcFPhanahitdacaAldauRt @ ybIBpehtRohd@eGakReN at om
in the 5 position.in the ring, a to the_carbonyl carbon. 15 There is no
sugge¥t i of desrrthed ipilpesraatinnel eprlicaday n@yBﬁJd&ﬁ@@ﬂ%%mb@alﬁ%s, ot her

e 4 and e o BB L S i 8™ e
a capaci tyithe simyhilphdefidridogrogp e &I X douniditd yhotarbhe asdyove thi¢ 4 possied inat ur e.
20, S pr A LSRN KSR LU L0t cotaln cuclonetitone,
are boundihleQir) a@¥teRarbonyl carbon.
15
There is no suggestion in the literature that any cyclopentenone derivatives, other
than the natural prostaglandins and those substituted in either or both of the 4 and
5 positions in the cyclopentenone ring with an oxy moiety, have a capacity to
exhibit biological activity of the above discussed nature.
20
Surprisingly, it has now been found that certain cyclopentenone detivatives, in
which neither of the carbon atoms in the 4 and 5 positions are bound to an oxygen
atom and which do not include both prostaglandin like side chains, are
pharmaceutically active in at least one of the aforementioned ways.
25

According to the present invention, there is provided a compound of formula I or

II:-



atom and whi ch do not include both prostaglandin |ike side chains, are
pharmaceutically active in at | east one of the aforenentioned ways. 25
Accor di ngvd 03/691sv3pr esent i nvention, there is provided a cRefeBI0G f or mul a
| or Il: WD 03/051893 PCT/ GB02/05709-4-4- OORL RL RS I Il wherein: R
is a substituted or unsubstituted al kyl, al kenyl, alkynyl, aryl, aralkyl
aral kenyl, or aral kynyl group, that optionally includes at |east one
heteroatomin its 5 @garbon skeletonpand, R is a substituted or
unsubstituted, branchgd or straight ¢hain al kyl, alkenyl, or alkynyl
group, that contaimsiclzléarbon atoms, RRtan be an R2CH2- group, wherein

O

R2 is a substituted insubsti t ut yl, 10 al kenyl, al kynyl, aryl,

ar al kyl aral kenyl ral kynyl gro) that optionally includes at |east
one heteroatomin its carbon ske on. R preferably, contains 1-12 carbon
atonms. In preferred enbodi nents, i ncludes at |east one hydrophilic group.
Said 15 hydrophilic g;oup can be or hnclude a hydroxyl, carbonyl, carboxyl,
am no, am do, quaternary anmoniumor thiolyl group. R therefore, can
provi de thefmnctionality of an amne, am de, peptide, ester, carboxylic
acid, carboxylic acid salt, alcohol, aIdth ket one or thlol to an

i nventive conpdima Su@@twtﬁdmmh‘é?s%?@fléﬂﬂé@ b et a1yl aallsgh oup -SR i s
an S CySta%alﬂgljéyl rb%ta;ﬁ{?gfl e%ggé,qﬁat (36 (¥I§z1t1 %l{ld&raqqpast BHe ﬁa@%x&ﬁeﬁ%tu@f this

appl i cation, uns stlt S-cysteinyl group conprises a
cyst eisnyl cafidretlyeléthai arids bound to the ri ng via its

R! is a substituted or unsubstituted, branched or straight chain alkyl, alkenyl,

ot alkynyl group, that contains 1-12 carbon atoms.

R can be an R’CH,- group, whetein R? is a substituted or unsubstituted alkyl,
10  alkenyl, alkynyl, aryl, aralkyl atalkenyl, or aralkynyl group, that optionally includes at
least one heteroatom in its carbon skeleton. R, pteferably, contains 1-12 carbon

atoms.

In preferred embodiments, R includes at least one hydrophilic group. Said

15 hydrophilic group can be of include a hydroxyl, carbonyl, carboxyl, amino, amido,
quaternary ammonium or thiolyl group. R, therefore, can provide the functionality
of an amine, amide, peptide, ester, carboxylic acid, carboxylic acid salt, alcohol,

aldehyde, ketone or thiol to an inventive compound.

20 In further preferred embodiments, the group —SR is an S-cysteinyl or a substituted
S-cysteinyl group. In the context of this application, a substituted or unsubstituted
S-cysteinyl group comprises a cysteinyl moiety that is bound to the ring via its
sulphur atom, with the ring replacing the hydrogen atom that is bound to the
equivalent sulphur atom in cysteine. Preferred substituted S-cysteinyl groups

25  include di- and tri-peptide groups that include an S-cysteinyl moiety, such as S-
glutathionyl, S-cysteinyl ester and other like groups, including N-tert-
butoxycarbonyl S-cysteinyl and N-tett-butoxycarbonyl S-cysteinyl ester (e.g. methyl

and ethyl) groups.



sul phur atom wth the ring replacing the hydrogen atomthat is bound to
the equivalent sulphur atomin cysteine. Preferred substituted S-cysteinyl
groups 2wongbhiges di - and tri-peptide groups that includeP@RGBIZYFIEI nyl

nmoi ety, such as S- glutathionyl, S-cysbeinyl ester and other |ike groups,
including N-tert- butoxycarbonyl S-cysteinyl and N-tert-butoxycarbonyl
S-cysteinyl ester (e.g. nethyl and ethyl) groups. WO 03/051893

PCT/ GB02/ 05709 -5 Preferably, R includes up to 5, 6, 7, 8, 9, 10, 11 or
12 carbon atons and, preferably, at least 4 carbon atons. Rl is preferably
unsubst i tRtefdably, R 'pneludes epl teFhOAT, 9t $0, 1df ot Hecirhveatdmm and® preferably,

unsaturated, preferably unpranched, .preferably,an al kenyl 5,qr,ou and can
i ncl ude é‘ti?aﬁgf &2 (S’Btﬂtémﬁ'g]gdlsﬁ’éf%égetﬂyf]ﬂ%u S E%?V]% glharetl%%irg% egggg%gﬂ%t ons
from the &gk MRRALBAORE M d3Gtulitel O M Ebl) nnBfanched Gyrelepaitananayring in
formula I'l. When the R carbon chain includes such a double bond, it is

pr ef ersabl group,rendrrandnelndep strgle deihie bant fstregeni the sasprseatchthitdecarbems - or

(E) form_ | re err i i e L2 carbon

at ons. That}g’?!lsir%}r)lor%rdé éfcr%ﬁ n‘f%'oglrf@grg %%%%mag 0%219 4 %&g%%éaréﬂe%ﬁ CH3 and
n is 0-8.foAmuk Jir ¥henabt R’ tarhdn Gaidinchdsles 6uch/a donbl8 teumd, ivds prefemblr abl y 1,
3 or 8 Certain co\%ogﬁds *g achts:ordance jth the i nt i og _can exist in the
form of o t8aSH- °f Ih A oRes st A b&ll?\ﬁ%%gﬁn%“noér{%gﬁ’énﬁs, AiR¥§ual ni xtures
t her eof and fd ACEIRL Sfimendd RALEISNGHTNASS &2 h¥ ohNRoas BB, if PY&Bile@n. Both
R- and S-enantioners_of these conmpounds are useful. They can_each be

provi ted ¢mbedifmentp, Bl krst@Eht CHITGHI(CER).JFH: epdnds Ak nds pieierbly 1(2.3 4 at

oo ¢ misiEir 25 e RSPl LF B Sl 20 Preferred conpounds fn o

accordance with the present invention incl ude the foll owi ng: OO CIC73

cre-r4 Certain compounds in accordance with the invention can exist in the form of a least

two enantiomers and all such enantiomers, unequal mixtures thereof and racemates,

15  are encompassed by the present invention. Both R- and S-enantiomers of these
compounds are useful. They can each be provided in a form substantially free of
the other enantiomer (e.g. at least 75%, 85%, 90%, 95% or 99% free (w/w)).

Mixtures of enantiomers (e.g. racemic mixtures) may however also be used.

20 Preferred compounds in accordance with the present invention include the

following: -

CTC-73 CTC-74

CTC-83



CTC- 83 WO 03/051893 PCT/ GB02/05709 -6- OCIC-84 OCIC-8 OO RS CIC 73a
RS CTC74a O RS CTC-83a 5 O RS CIC-84a O RS CTC-85a In the foregoing
fornul ae,wR 385193 def i ned above. 10 Compounds i n accor damca/GBoiostohe
invention may be prepared by the technégques described in the exanples. In
particul ar, conpounds that include the group RS- nmay be prepared fromtheir
cycl opent - 2-en- 1- one anal ogues by a technique of the type described in the
second general nmethod B (see below). The required cyl copent WO 03/ 051893
PCT/ GB02/ 05709 -7 2-en-1-one anal ogues can be prepared by a technique of
the nature fescr Exa .- es 1-4. Conpounds in accordance with the

i nvention nore 5 of the follow ng: a)
activating

CTC-84
i
=
CTC-85
O
RS CTC-73a RS CTC—742
O
; RS CTC-83a
O
RS CTC-84a
=
RS CTC-852

In the foregoing formulae, R is as defined above.

70
Compounds in accordance with the invention may be prepared by the techniques
desctibed in the examples. In particular, compounds that include the group RS-
may be prepared from their cyclopent-2-en-1-one analogues by a technique of the

type desctibed in the second general method B (see below). The required cylcopent-



b) inhibiting NF-KB c) inhibiting the replication of HSV-1 d) inhibiting
the replication of Sendai virus. 10 A skilled person can readily assay for
t he abovewaaBiosisps es and exanpl es of suitable assays arePSEFGRIR05700

Exanpl es 6 and 7 bel ow. Conpounds that7have greater activity in at |east
one of the foregoing respects than 15 cyclopent-2-en-1-one (at |east at
certain concentrations) represent preferred enbodinents of the invention;

those that.enj gy M%ﬁ&&iﬁ/té Brbrd 5P CEBhEflel Sthe Wabfit Aetdipeiange of

1-200 M or over th ole or a“part ‘of sard range, being particularly

pr ef err e®ExaBrpdéet-dbl y, conpounds in accordance with the invention have a

| evel of activity in at |east one of the foregoing respects that is at

| east twice 20 the | evel of cyclopent-2-en-1-one. More preferably, it is at

| east 10 ddApSuddiah s0tordaied WRBAbe 2vR@Atidn PRERIabAEhieVdabyblebfeMe RAfmédte above
respects is i1ndicative of a conpound's capacity to be pharmaceutically
activd. ARidbe&o¥gy¥g: in a yet further aspect, the present invention 25
provi des co i cordance with the invention for use in nedicine

(1 ncl udi r?z vei%?q?%g?%ﬁr%gi cine). Preferred such uses include the treatnent
of the Hyman iohibamgdIF-kddy by therapy and di agnostic net hods practised

upon the _human, gor._.ani.mal body. T, reatment may be prophylactic or may be
in respe® of mh’?’?ﬁé% the WBB%%&?tJi}gﬁ{.f‘]Therapeuti ¢ (including prophylactic)

and di agn;gsti qnm@@g&eg litdnwl oA g dbhihvarasse of a conpound in accordance
wth the invention, are also within the remt of the invention. WO

03/ 057893 PCT/ GB02/ 05709 -8 The use of such conpounds for the manufacture
of medic ] se i - i di t 10
agg%tﬂ?%%% sofo&n @adl#&%ﬁf}p@gég}? aﬁ(gve ic@%ﬂ% anfl d¥ek S tQithEle

practi se uman or ani e wt the scope of a further
aspect ofastdye akqvegntut om Exbmphes qoamef €beldv.uses for conpounds in accordance

with the invention include the

Compounds that have greater activity in at least one of the foregoing respects than
15 cyclopent-2-en-1-one (at least at certain concentrations) represent preferred
embodiments of the invention; those that enjoy such activity at a concentration
within the range of 1-200 uM, or over the whole or a part of said range, being
patticulatly preferred. Preferably, compounds in accordance with the invention
have a level of activity in at least one of the foregoing respects that is at least twice
20  the level of cyclopent-2-en-1-one. Mote preferably, it is at least 10 times that of

cyclopent-2-en-1-one.

Activity in one of the above tespects is indicative of a compound’s capacity to be
pharmaceutically active. Accordingly, in a yet further aspect, the present invention
25  provides a compound in accordance with the invention for use in medicine
(including veterinary medicine). Preferred such uses include the treatment of the
human or animal body by therapy and diagnostic methods practised upon the
human or animal body. The treatment may be prophylactic or may be in respect of
an existing condition. Therapeutic (including prophylactic) and diagnostic methods,
30 involving the use of a compound in accordance with the invention, are also within

the remit of the invention.



treatnment of disorders which can be treated in a host by the activation of
a heat shock transcription factor (e.g. HSFl), by the induction of heat
shock proweion®s8e3 g. hsp70) and/or by the inhibition of RETKBR02@EMWPai n
preferred conpounds in accordance wi tl-the invention can be used in
t herapeutic applications that involve 10 activating HSF and i nhibiting the
activity of NF-xB. Thus, in accordance with the invention, conpounds in
accor dancehshddboft fieh oMU RoCaR Mgnsad:rd f hk8RhmdhaeRSGSe Y conditions
in which such activity i's indicated or can be of advantage. They can al so
be used itherapeutanufisgnestc wethpds e diearised obghe bomannosanitral bedt Ment s.
The pref eut i i i lications for the inventive
conpoundg&gglg th?%%%%s%% ?‘ﬁﬁgfgtag ?&b%gﬁ%%?nvﬁgﬁgn'phar maceutically active
conpounds are poorly soluble in water or highly Ilipophilic. Such conpounds
are | ess _fuiteﬁg, tcgerefore, to being admnistered to 20 patients orally
than By ofhePreigrghusesion aNPRPERISEN 15orqaRss Valbdhgdnesntionyintlade theyyour ed by
patients, slichnass BXoRREEVLEALn KM BE1@h 2 TR l%’yhﬁ{eaﬁ?ﬂﬁﬁgn bpdex,of a drug
or pharmaceutically active conpound is indicate by the ratio of its
medi an | ethesk tdoseiptom {2060, (eigo HSH) rhadihe i didtiont ¢fleeat okeck protéiss E50.
Because it{s e uld generally i ower tisk of causing toxic side
effects i}rllspi7§ RV tgg I|(laheﬂ;%11{tlsoxﬁg‘i)ven_]%':lﬁt eé%aérbgﬁ?f:égg IYUEPFEEY Ve dose, a
conpound aicbldanae ithghe ifheitidpedini e hsedax thaupehtroippiichyodethpt BivelMeed over
an alternatjve 'tg_ a ,sgq{il_er t her apeutic_index. Accordingly, if the
SErand ight

t her affeut ?¢ ViR tRg s acyR e cal |y active conmpound coul d
be increased without ill effect, this would 30 be an attractive result.
Preferred conpounds of fornmula Il are: (a) nore soluble in water at a

t enper at uFeunfn 2go4duce WKl 8108 Y8R0 RCPHERORAOEY @gord@ce (ijh thess
i pophi | i g ARt o bd Ged BV BLESLEL LIBLARSULLG index, . Lhan equi val ent
conpounds "of " Tornul & I AN equi valent conpound of For rura i te a
indicated or can be of advantage. They can also be used in the manufacture of
15 medicaments for use in such treatments. The preferred therapeutic and diagnostic

applications for the inventive compounds are discussed in detail below.

Many pharmaceutically active compounds are pootly soluble in water or highly
Iipophilic. Such compounds are less suited, therefore, to being administered to
20  patients orally than by other routes of administration, that are generally less

favoured by patients, such as by parenteral injection.

The therapeutic index of a drug or pharmaceutically active compound is indicated
by the ratio of its median lethal dose, or LD, to its medium effective dose, or

25 EDs,. Because its use would generally involve a lower risk of causing toxic side
effects in individual patients given a therapeutically effective dose, 2 compound with
a larger therapeutic index would normally be preferred over an alternative with a
smaller therapeutic index. Accordingly, if the therapeutic index of a particular
pharmaceutically active compound could be increased without ill effect, this would

30  be an attractive result.

Prefetrred compounds of formula II are:-

(a) mote soluble in water at a temperature of 20-40°C;



preferred conpound of formula Il is a conpound with, excepting the absent

-SR 5 group and an additional hydrogen atomin the 2 position in the five
menber ed wWong/0518vhe sane substitution pattern as the prefecraBocospound of
formula I'l. Where a preferred conpoundin accordance with the invention is
required to be less lipophilic than an "equival ent” conpound, this means

that the ratio of n-octanol to 10 aqueous solubility (i.e. the

n- oct anol / wat ey, pant|_ t effici.ent) for the preferred conmpound is | ower

than it is fo?b%hel&éé%ﬁggﬁghggiéghpound. This ratio is usually expressed

in terms of it& badavtenpréngathietdpentic iralpe; , and a conpound with a | oge

val ue of will he 10 tines re soluble in.n-octanol than it is.in water,

a conpountr?® W‘l‘fﬁq%ﬁtl @Q%Pq}‘é’ldﬁg’?(f’f”“?uWHt POV icﬁﬁ?oﬁﬂaé&;&q}ﬂlﬁe{ P

n-oct anol rééa?ﬂadlcbnig%uha obab8hulhAT 304 c5RpBAnd kRAP e¥apiRs thanbhet DBRsUr ed by

experlneﬁk, or cal cul ated using one of "several avail abl e conputer prograns

or al gor igrbups andxaaplisiondfhydiese itaot indde Zhposithyhimihedbid mgabrtedi iigal

Chem stry, program and.t he nethod, d i.bed ri hi al . (20). Thus,
it is pré?g?? %Sq%htu%%%%%ﬁﬁagfqP% %%%% gfﬁgﬁﬁP§@°§g§%?¥%ggtion to be nore
| i pophilic than equival ent conmpounds, will have | ower |oge 20 val ues than

such equivalents. In this context, the Io%gj¥ghues are preferab

| |
cal cul at ¥hem|aRIEIFERS SREP PIUMCATSPIAARGS &t ?YﬁQQQPdFéﬁEH??dﬁ§§lﬁ?bgrans

or al gprug,%@ﬁﬁic ML “@qRVEESFT &n SAIROWRE rhddnd CCRMHARGE BE hldctdael tvent i on
is required'to have a 25 greater therapeutic index than an "equival ent",

thi s 1el aguomstiopubilitt (Lhothd #oatengldwatenpaitation cashbciend fapdin prefespysl i cati on.
For the purposes .of thi ecifigatd on, ) i CH,: u
relationéﬁﬁﬂx%gﬁlﬁg“%%fagfﬁg'éér%%tﬁ%gwﬁ%ggbggﬁbgéﬁg&ﬁggifﬁ)%Fﬁgdh%ffects,
or via irexpidstal ineetias of itadbasy eendbgididnt, yiepRCo avd atcoatpating veitph dysl by
persons skilled lg th8 art for Hﬂ purposeIgi redlcting the therapeutic

i ndi ces okt MILPeAl ding Batsicinedn 7esta 618 W WASE A CFoR© of
the propegii e3ogl oaUSS€d iAW 00COMEId8e USIBB1eI iR LOTRASIAhLOR Wik Frader _
toxicity assay, to provide the required information for a particular pair

of i nifentangdes dvabird ceqibevapasited Ik erRstisrentofr ehPrYsH ustog opssefys are
set out isrcleve aﬁ%lﬂgglefscbglpbﬁéroﬂogwp 3t Qggfggu%nf %-Qa%qgs/ PR include the
Pomona College Medicinal Chemistry program and the method described by
Moriguchi et al.(20). Thus, it is preferred that compounds, required in this
specification to be more lipophilic than equivalent compounds, will have lower logP
20  values than such equivalents. In this context, the logP values are preferably
calculated values derived from applying one of the aforementioned programs ot

algorithms.

Where a preferred compound in accordance with the invention is required to have a

25  greater therapeutic index than an “equivalent”, this relationship must hold true for
at least one therapeutic application. For the purposes of this specification, the
existence of such a relationship can be established either by observation of iz zive
effects, or via in vitro tests or assays of the type conventionally employed by petsons
skilled in the art for the purpose of predicting the therapeutic indices of putative

30  drug substances. For example, an assay for one of the properties discussed below
could be used in combination with a toxicity assay, to provide the required
information for a particular pair of inventive compound and equivalent. Examples

of appropriate assays are set out in Examples 6-8 below.



-10 I n preferred enbodi nents, the preferred conpounds of fornulae Il wll
have a calculated or neasured |ogP value that is at least 0.25, 0.5, 0.75
1 or 1.25wbamaesisbhan the | ogP value for their equival ent CafGHR0FOPa |,
wherein the | ogP values for the 5 compldunds are cal cul ated or neasured
usi ng the sane technique. Preferably, the preferred conpounds of formula
Il have a |l ogP value of 5 or less, and preferably of 4.15 or |ess when

cal cul ated by the method described by Mriguchi et al. (20). Conpounds
with logP values in these |atter preferred ranges are generally nore

readi |y absprebeded ¢embodinengashe prefatrebtompbutdsaet foana]actlhevibhovea are nore

suited to 10.,oral adm nistratiagn. .See Lipinski. et 21).. advant age of
The. pr ef CFTGHNES p SIS DRoRo T F Soatre S B iS S dhlied SAse Hra” Pebe

I'i pophi | | theabglp 0aluBTsLtHRM diftivldois YRR 1,ar0dteth HRAF}! eAREY fAfruhe and/ or
body tenperature than are their equivalents of forrmula I, that do not

i ncl ude asPmBounR asg palevleisdnr, medsaiedapsingthecsame teglnigae. Jyeferablprthe| y
admi ni st eél%??rpﬁtp&ﬂg?%%c&l formAIAPShiL QT?S%P MRLERY SN 4 1 &;%ﬁg@%&%&f&ﬂmounds

of formul can ave a greater therapeutic 1nde err
equi val ent.$5 wir idsowthearcalcS8Rtedibg thd metitod ddseybead by Matigrhi &l dly(26pr e usef ul

in a therapeutic,context 0 cl opent enone. coppounds are known to undergo
M chael - r GREFPBAL THEICER FHCE: 11 BRGF PHet RETERFT FRgRg oo HOGHT e Found
t hr oughoufealifle aihREle BREnPHRYS s @b Ukiedlinal HRCE Snd NhBFFLRC hicNBofethuli@d frtbom
oxi dative danage (maintaining redox balance). In this regard, work by

Uchi d& et ol admpamstragion. Sehbipdntkast sluffjest ed a role for glutathione in
protecting cells fromoxidative stress as a radi cal scavenger. Uchida's
wor k showed 25 that cells with depl eted gl utathione retain higher

concent r abnodvadtagadf tel prefergeincongpeuide ©f fbtmaladd adethandtecatsedhéhate, when
such cell re.treat wth N-agcetyl- cysteine and cell viabil]j was
masur od ARG ST Tt SRS I ares FE e Ba o R BT on - of
radi cal Opy@eRngReALAStHAR SO BRET &RGvaldh b8 @inlall; e @8 noe iddhle £ONCI USi on
t hat Zpecies capabl e of reducing glutathione |evels in the cell, also
reduc® 30-théeukditpens, diey iareomiogantiicfeosticds camly 1deinddesd pharmarglticslon of

radi cal 0e<a/r9§5'si§9§§i P reovEl®ecA S QuSh QURH LA o £ ¥SHARL R ERCAG HRA At ed

production of radical oxygen
greater therapeutic index than their equivalents without an —SR substituent, they are

potentially more useful in a therapeutic context.

20  Cyclopentenone compounds are known to undergo Michael reactions with
glutathione in the cell. Glutathione is found throughout the body and plays crucial
roles in protecting cells from oxidative damage (maintaining redox balance). In this
regard, work by Uchida et al. (22) and others has suggested a role for glutathione in
protecting cells from oxidative stress as a radical scavenger. Uchida's work showed

25 that cells with depleted glutathione retain higher concentration of radical oxygen
species. It also demonstrated that, when such cells were treated with N-acetyl-
cysteine and cell viability was measured, an increase in cell life and a decrease in the
production of radical oxygen species was observed. Uchida et al. came to the
conclusion that species capable of reducing glutathione levels in the cell, also reduce

30  the cell's anti-oxidant defences and increase the induction of radical oxygen species.
They also showed that cyclopentenone mediated production of radical oxygen

species was well correlated with cytotoxicity and, thus, demonstrated a potentially



species was well correlated with cytotoxicity and, thus, denonstrated a
potentially WO 03/051893 PCT/ GB02/ 05709 -11 inportant node of cytotoxicity
or inductwor3ofisexl| death by cycl opentenone conpounds. GCHtGROR0SNE | S

al so known to protect cells from dangetous el ectrophilic species. 5 For
exanpl e, norphine type conpounds undergoes a M chael reaction with
glutathione that results in conplete deactivation of the drug (23). If

l t b t at hi
L heST ) orntPa R nafenERb AL ACRLATNAORE EOLAALE vy HEDRLARAOR VT &y one 1

par acet aggmppeahsoni ngj . If N -acetyl cysteine is taken intravenously or
orally |ess than 15 h after the overdose it 10 effectively renoves the
of fending el ectrophilic paracetanol netabolite (24). O her studies have

shown thedy, g 1%99%419&k9£wh RS gé&%u wlﬁrfréxﬂldqh%&@ag eRLi6pRilicRpEQase the

sensitivity of tunour cel radi ation treatnent. Mreover, cells
exhi bkt i For edepplet mrpbmeltﬂ)moxypmraism@NQWa\aé\’lbéed Ish@m\l véhbe more

susceptible to radiatio 15 ¢ h ut| nt X n i cal
speci es # f‘ ?l}fetg\?\f ol %orﬁg@gv%eeaé fglfg%uﬁzﬁ dl(")1 Ic%gﬁrr’%‘%% ion with
gl ut at hi QFPaftRelamd (Hetdnainbbhar® Qe mncxaamgruthemaddadhe diver ﬁaleplreaéded

noi ety, such as a cycl opentanane grou via a M chael react Th
unl ess t eyl %ﬁ’r?)ethﬁ@t‘&%lﬁgéhathzen |ﬂh% bk E‘é’néaﬁ‘iaﬁ%ﬁ‘m PaKeat kthST acetyl”

cycl opent, g&e&@ 1;ta%@§§mr&%§maag%§ o'rmyai@gsotrh%n@% Wik Nerlerekdbi@nt i ON t hat
conpri se cycl opent anone less likely to react wth

gl ut avhi efiteciinely ramaotdsahe @f@ntlh)gs@equmyémlm parecetemal wakdelise (8)ch sat urat ed

conpounds, therefore, may be less |likely to deplete the |evels of

glutathione in a patient's cells, and thereby conprom se their

ant i - oxi datHer dldeRIASe shban thdter 23uetibh Uﬁirﬂfhtce]dhylﬁi dﬁelrﬁorﬂerﬁrbah-iﬂﬁease

derivatives. Wthout w shi ng to be bound by H\(X t hi fr}ggb ai n why
i %ﬂﬁ

some conpbé RERSITALY RIS CEllsna diation; ﬁﬁ?ﬁé’ﬁ‘?f‘b OFRFEL h SR group

have si gnj El&@d%b&s %@%ﬁﬂ%@oﬁéﬁ{v@nﬁuhIsﬁoivﬂc{b%%smowsuseéHMé e rdd tRihanced
water solubility and rfeduced |ipophilicity. 30 Wthout "again wi shing to be

boundsby dheemtlerapeuticaigentysinderggen braticat opgsirsritist ptherwise would have been

destroyed via radical reaction with glutathione (25).

A glutathione group cannot be added to a saturated moiety, such as a
cyclopentanone group, via a Michael reaction. Thus, unless they are metabolised

20  into the equivalent unsaturated cyclopent-2-en-1-ones, compounds in accordance
with the invention that comprise a cyclopentanone group may be less likely to react
with glutathione iz vivo than are these unsaturated equivalents. Such saturated
compounds, therefore, may be less likely to deplete the levels of glutathione in a
patient’s cells, and thereby compromise their anti-oxidant defences, than the

25  equivalent cyclopent-2-en-1-one derivatives. Without wishing to be bound by
theoty, this may explain why some compounds in accordance with the invention
that include an —SR group have significantly enhanced therapeutic indices, in

addition to enhanced water solubility and reduced lipophilicity.

30  Without again wishing to be bound by theory, it is considered that compounds in
accordance with the present invention, wherein the carbon atom in the 3 position in
their cyclopentanone tings catties an —SR group, enjoy their enhanced properties

partially because they can act as pro-drugs for the equivalent cyclopent-2-en-1-ones,



accordance with the present invention, wherein the carbon atomin the 3
position in their cycl opentanone rings carries an -SR group, enjoy their
enhanced woopesshes partially because they can act as pr®@CarGRy3/05p t he
equi val ent cycl opent-2-en-1 -ones, WDO123/ 051893 PCT/ GB02/ 05709 -12 in the
sense that it is thought that they are converted into the latter in vivo.
In this regard, it is considered that, before it is cleaved, the group -SR
renders these co ds, nmor ter Laophi | g dhan their
Caui var e &€ SR RRent RO R ey R LHlR-ARI LGRS AL B BT
cl eavage refartifie is SRsilepetptiagl indssit ivileavad Sthreggrons e S ehdeds the=ct i on, the
nore potent cycl opent-2-en-|®§ne gﬂui al eﬂitl" Thus, .i n enmhodi rren[(li'; S,
conpoundssosTP FBfR e Matessolthle ARG A X3 ‘fﬁb‘“? eBY RPN BERSE or mabl e
i nto equiyalenki%6 'o%lef&n@élgpaﬁd ane ;A5 Matv.yes s e LR @HL‘% teld¥ed vid £Ver se
M chael reaction, or are pro-drugs for such equivalents. 10 In further
pr ef esr edeeasoinkr ssactibe, the cupre-[BRettscyslepgnt el -ngk egrivalestibst i t ut ed
S-cysteinyl group. Preferred substituted S-cysteinyl groups include di- and
tri- peptide groups that include an S-cysteinyl noiety, such as
S- gl ut at hitagy in e:Sb6¥iBieitd) tbmpeahas offiskn0ileY id iderdmeepsth ihedhuditiun
N-tert-but oxycarbongl S-cysteinyl and N-tert 15 but oxycar%on%ﬁl -c%stei nyl
ester (e.ae Ul‘f?é’éﬁ?ﬁna ]_ﬁdn@c ‘Fﬂﬂ“}al@tft(ﬂﬁ?he’@\i‘zf%&onﬁ VAYETSPwios P ]P 2pe
bound by%@%@é*ﬁchgel !rélcﬁgﬁl,s&dﬁ@?iiolcﬂaés £RTReH RESivaleRtsaccor dance with these
| atter enbodi nents of the 1nvention are al so capable of providing a
secondary therapeutic effect resulting fromtheir incorporation of a 20
substituted.or unsuybstituted. cysteinyl noi, . r I 3 ing as
pro- dr uglg‘ fuﬁthteﬁgr%?%? SRR oA SR UP sﬁ%ﬁs %Igrg}pc gﬁg‘g}?ﬁgf/ls egt(l;:l(élpa | e of
del i veri ngcydieifil grbeapequéfenkantbairatedeaystdngnpronpninctietel diatad eriand t he
reduced formof the substituted or unsubstituted gysteinyl iety.t
t ar get ceﬂ’qpélqergr%“}?fatthﬁéﬁﬁ%de%d%fy“%ﬁ@r%‘0{?&’ﬁuﬁ]%&s gé??t}tlﬁ’éflr Tcﬂ#’élé'guti c
effects. Jhe Ifaesapekt e!%:rotﬁfeag §6LuKR et YutdRydaRSodyedUGedidy0hAa &f-tdhe

u

substituted or unsubstiTut d cysteinyl noiety can be the prevention of
gl ut at*hi ometodpplletnyd §;cyetspat estet (e-greethyhand ediph @gownsi ety i s

Without once again wishing to be bound by theory, it is considered that compounds
in accordance with these latter embodiments of the invention are also capable of
providing a2 secondary therapeutic effect resulting from their incorporation of a

20  substituted or unsubstituted cysteinyl moiety. For example, when acting as pro-
drugs in the aforementioned mannet, such compounds may be capable of delivering
both the equivalent cyclopent-2-en-1-one derivative and the reduced form of the
substituted or unsubstituted cysteinyl moiety to target cells in a patient’s body,
where both may exert their therapeutic effects. The therapeutic effect exerted by

25 the reduced form of the substituted or unsubstituted cysteinyl moiety can be the
prevention of glutathione depletion, especially when the reduced moiety is
glutathione, an analogue or precursor. For example, the reduced, substituted ot
unsubstituted cysteinyl moiety may compete with native glutathione, to teduce the
amount of the latter that is bound by the cyclopent-2-en-1-one derivative (formed

30  after in vivo cleavage) or a metabolite, or it may replace or lead to the replacement of
glutathione bound by the detivative or a metabolite. Such activity is thought to

contribute significantly to the reducing the toxicity of the inventive compounds and,



gl ut at hi one, an anal ogue or precursor. For exanple, the reduced,
substituted or wunsubstituted cysteinyl npiety may conpete with native
gl ut at hi om® 03051898duce the anount of the latter that is hmumdsiystdve
cycl opent-2-en-1-one derivative (formad 30 after in vivo cl eavage) or a
metabolite, or it may replace or |lead to the replacenent of gl utathione
bound by the derivative or a netabolite. Such activity is thought to

contribute significantl t he reducin icity of the.inventive
conpound$3fa] OW%fﬁé%%g?r CL(Z[‘ ‘% %bylgiesﬁe TROUE S the i ncreased
t her apeutb& bﬂgidrpﬁﬁt}ﬁ;rqumlexh)e ElBF&&-@@ﬁuouﬂ@ls, in conparison to the
equi val ent cyclopent 2-en-1-one n a further enbodi nent of the present

invention, there is provided a nethod of 5 decreasing the lipophilicity

and/ or 6 Caft;hnpemgdﬂ@érﬁrofscﬁle gpégg.g m&grthgﬁaqag%&ﬁa@cpggttﬁoa Bfiex of a

phar maceu y active conmpoun i ned ove, said

met hod cdegehshgchd H)pdi@hﬂjci@ﬂar&lj/@mdﬂlcrez‘lmmgiﬂﬁ wanpseinbiliof addfontha | and a
t hi ol of t he fornmul a HSR, erein Rlls as herelnbforeld rbggPadthe
beduct 1 SURPEBITAaR pFa PR R AETE COTBOE S datare

pro-drug ,h8vd ReiamBmed &Jn&@@ﬁﬁgeéoraﬁﬁgem 288udtlofTEa aﬁn;t)@mﬁr sREREulCRl |y
active inits own ri ght. referred enbodi nents of this nethod, the

adduct i gaflerthid O\flthe éoqvméh R, mhergiadt st Hraeindreioterietingd apdrihe ed conpound

of fornmul n irel Jed nethod of forming the adduct is
; fRLE g
descri beé‘afindf} gftggrgn&ltlgég’ atsﬁgélﬁ% %F In a further aspect, the present

i nventoi on pI’OVI des an adduct as herei n before defined, prepared or
a nethod in acc rdanc with the inv t he

bl
B e s By et 1 By AP aIadhe Mo eh S AT iE SABRGt o an a

group w ﬂhagﬂ&&hcw&t{i@th@ R@angshd. n its carbon skeleton and the term
"al kynyl ™ denotes a group with one or nore triple bonds in its carbon

skel eton. It should also be understood that, for the purposes of this
speci fi thlpqgfen%ld@fmédi&reﬁ%péf {8Ymethod, the adduct is formed via a Michael

15  reaction between the unsaturated compound of formula I and the thiol. A preferred

method of forming the adduct is described in the examples that follow.

In a further aspect, the present invention provides an adduct as herein before
defined, prepated or preparable by a method in accordance with the invention.

20
For the avoidance of doubt, it is confirmed that the term “alkenyl” denotes an a
group with one or more double bonds in its carbon skeleton and the term “alkynyl”
denotes a group with one or more triple bonds in its carbon skeleton. It should also
be understood that, for the purposes of this specification, alkynyl groups may

25 include both double and single bonds in their carbon skeletons. Unless otherwise
specified, groups referred to in this specification as alkyl, alkenyl or alkynyl groups
can be straight chained or branched, or be or include cyclic groups. However, unless

the contrary is indicated, they are preferably straight chained or branched.

30
Medical uses for compounds in accordance with the invention
The preferred uses for compounds in accordance with the invention include the

treatment of disorders which can be treated in a host by the activation of a heat



25 include both double and single bonds in their carbon skel etons. Unl ess
otherwi se specified, groups referred to in this specification as al kyl,

al kenyl avoadbsiggsd groups can be straight chained or braPCHEBI2/6F0De or

i nclude cyclic groups. However, unlessl4ihe contrary is indicated, they are
preferably straight chained or branched. 30 Medical uses for conpounds in
accordance with the invention The preferred uses for conmpounds in

q ; . Lon err e _ .
Do bt ear otk Wlnl AR (el PREHE DY EE indi SRE T ndiqagRRi (Y o can
PCT/ GB02/195700and/b4 byhbe knltibaoscsfi WFidn factor (e.g. HSF1), by the

i nduction of heat shock proteins (e.g. hsp70) and/or by the inhibition of
NF-xB. Certain preferred conpounds in accordance with the invention can be

used in 5CtAek pREied caRPoubal i otddlce WIMPINEENREL oAt dn g K9G jand _
inhibiting the activity of NF-KB. Thus, in accordance with the invention,

such conpdardsuearpiicationt thay invalentctifrtiea st ord sdwkiting dhsa¢tiviggafch such
activity N%—llf?d!['ﬁ%st,%’g adord cebxgit}?fthe ﬁggﬁgrﬁ%%thzh%o%ggs alns € Qseecf'l tsoed in the
manuf act ure of medrcamem's for Use ihn SUCH treatments.. Preferted

t her apeut ireatakidtaghs agroatittonapp Wit hwuhsackioity Sutidid@e Conpalbest are di scussed
below. It shoul d he appreciated tha cert?i n conf‘pou ds in 2ccordance wth
the invent Vaﬂtagaoﬂ}rdtca 1DPE UEPVPE PaTRH g PRYCHBEHE P Ui Bcussed

above. SughhGRABAMNESPrefdh&l ﬁie?{ﬁutiﬁﬁ)id%ﬁg)ﬁofsﬁ@g MG ibAs Ffagenof the
t herapeutic and di agnostic applications 15 detailed bel ow where their

propeft i escrapeundsdice discwsedpelost-enti al useful ness. It shoul d be appreci ated
that certain disorders, e.g. cancers, nmay be nediated by viruses and by
non-viral factors. In the absence of any indication to the contrary,

t r eat ment Itchoaldybegippeacigiied ahgatertatn cavpowttswheicherdaote with thbévdnsonder i s

nmedi ated 20 b i.ruses.. It oul.d al so be appreci ated, that there i s sone
overl ap b‘i? Rgg?f‘\{?%é AcHe ’t?uai{] %étth@gfﬁﬂeé? ‘gfc‘{‘g?eégf Vit dsdllcgc?ﬁg’é’é’éf,ngf’. e. the
cat egori egeddfBreN@layl JHIEAA@ st & B se Bkt ¥aft@icUSidVBagnostic applications

15 detailed below where their properties are indicative of potential usefulness.

It should be appreciated that certain disorders, e.g. cancers, may be mediated by
viruses and by non-viral factors. In the absence of any indication to the contrary,
treatment of any given disorder is covered whether or not the disorder is mediated
20 by viruses. It should also be appreciated that there is some ovetlap between the
various categories of treatment discussed, i.e. the categories are not intended to be

mutually exclusive.

1. Treatment of viral-mediated disorders

25 NF-xB is implicated in the pathogenesis of certain viral infections. It is known that
heat shock proteins (e.g. HSP70) can offer protection against the pathogenesis of
viral infection. Compounds in accordance with the invention may be active in

reducing the replication of viruses.

30  Compounds in accordance with the invention may be useful in treating viral-
mediated disorders. These include disotders mediated by RNA viruses, as well as

disorders mediated by DNA viruses.



1. Treatnment of viral-nediated disorders 25 NF-KB is inplicated in the
pat hogenesis of certain viral infections. It is known that heat shock
prot ei ns W& ¢p/05HORP70) can of fer protection against the patiogepesiisseof
viral infection. Conpounds in accordange with the invention may be active
in reducing the replication of viruses. 30 Conpounds in accordance wth
the invention may be useful in treating viral- nediated disorders. These

i ncl ude sor S_ne by RNA vjruses, as well di sorders nedi at ed
by DNA ﬂ#mgﬁ Wyleg/c@ss)fggs et PR wr@stféglsmsﬁsﬂ@@aw&%% 2gFOLGRRE|

di sor der syitiale ARYntRSh HcRASHe p@lldq,ﬁngorrpounds in accordance wth the
invention include the follow ng. D seases caused by or associated with

menbers of the Adenoviridae famly, including 5 (but not limted to):

di arrhea . Qr intussu eptlonc e ia hen erl

adenovi r use& > upper egi’?’ 9 ST reeéwdch %o?lye’isr ac?l %‘%’m 4 oengm(1 et %dm% t he
comon  Qphéndf liphed iUy rhea vs Qctubguseépt&sasaﬁﬂsed 532 oyvaislacraeﬁpwrtnteﬁfeylc
adenoviruses; . conjunctivitis, keratitis or_ trachgma caused by

associ at GHCRPYIRISSBHARE OBV FERRIFAON Bctinfecigrs (rdnding thy c%‘i“nbﬁ"dney

I nfectiong¢ @P%ﬁ%}rﬁﬁrﬁ%gﬁé@% Al Gk oMkl gvﬂhqgg]ﬁa%y'"h;@ﬁovﬁs%@as es caused by

or associ ated the Arenavirida i ncl'uding (but not
limted t@)njurlmiss&, kemoltis oaugel@brby cttmddayfmsomtpdlsuth@ﬂnnglrm s caused by
or aSSOCI tlc orlo ningitis |rus gic fevers
el udt ngPEsEeBA e e L T4 B Re sty Sttt W )G

Vi r usjo Saataeﬁo\ﬂlnﬁgés., GQuanarito vi rus or Tacaribe virus. D seases caused by
or associated with nenbers of the Astroviridae famly, including (but not
limted to): diarrhea caused by or associated with astroviruses. 20

Di seases paused cQtYseQrbyaésa@%éi‘att@@'w‘Mlt R ABIREE SehQf 4 LNBBUP Ay, idagaiham | Y,
including (but not Iirmted to): henorrhagic fever wiwth renal syndrone,
hant avi r udupabhbmétey to): Lassa fever caused by Lassa fever virus; meningitis caused by or
associated with lymphocytic choriomeningitis virus; hemozrrhagic fevers including
15 (but not limited to) those caused by Machupo virus, Junin virus, Sabia virus,

Guanatito virus or Tacaribe virus.

Diseases caused by or associated with members of the Astroviridae family, including
(but not limited to): diarrhea caused by or associated with astroviruses.

20
Diseases caused by or associated with members of the Bunyaviridae family, including
(but not limited to): hemorrhagic fever with renal syndrome, hantavirus pulmonary
syndrome, or other diseases caused by or associated with hantaviruses including (but
not limited to) Hantaan virus, Puumala virus, Seoul virus, Dobrava virus, Sin

25 Nombre vitus, bayou virus, Black Creek canal virus, New Yotk 1 virus, Monogahela
virus, Andes virus, Laguna Negra virus; arbovirus infections including (but not
limited to) La Crosse encephalitis, California encephalitis, or other bunyavirus
infections; Rift Valley fever, sandfly fever, Uukuniemi or other arbovitus infections
associated with phleboviruses; Crimean-Congo hemorrhagic fever or other

30 infections caused by Nairoviruses.

Diseases caused by or associated with members of the Caliciviridae family or related

agents, including (but not limited to): hepatitis caused by or associated with



syndronme, or other diseases caused by or associated with hantaviruses
including (but not limted to) Hantaan virus, Puumala virus, Seoul virus,
Dobrava wows/058ph 25 Nonbre virus, bayou virus, Black Creel/Gamnab7ovirus,
New York | virus, Mnogahela virus, Amwges virus, Laguna Negra virus;
arbovirus infections including (but not limted to) La Crosse
encephalitis, California encephalitis, or other bunyavi rus infections;

Rift Vall.e ver f ever,,,. Uukuni e .arbovirus,infections
associ at e4P3 ﬁ%% WS ebg\ggirrr%gecéuseérbyn%r et vﬁgamc)ar rC Vn“gulsffS VR 6P S her 30
i nfecti OI’Einﬁ:ﬁltS&dlrbyesL\lal roviruses. D seases caused by or associated with
menbers of the Caliciviridae famly or related agents, including (but not

limted to): hepatitis caused by or associated with WO 03/051893
PCT/ GBO2/ B8R 20%s ca&s@dhﬁpﬁidsgbéatgd ifiiSenPe Y SNER CANRHLRY 01 aﬁ{%ﬁﬁh

with caliciviruses or "small round structured viruses. Diseases caus d by
or assbm@»uedot/\hmitedregbémsemr mmr@mpmamtymﬂamfﬁamdsy@nqlmhgmmg 5 (but

not limted to): wer of, u r.es ory tract fetlon cl udi ng the
ormon coraiyehiveld Bhef bBREoLERR iRk PotbarbREr aBs Gty prages !

ent er ocol gdstrdeMteritif @8 de@®it & dsbbGatcaduvielc MY Win@es 0€ koo thuwist h
coronaviruses or toroviruses. Diseases caused by or associated wth nenbers

of the Filoviridae famly, including 90 (but not limted to): henorrhagic

fevers capagtl by, A OF 2 VBLBUAG M| FURRR:s o h% o ﬁzdgﬁﬂﬁﬁf} herin

associ ated wth nmenbers of the Flaviviridae y, tncludirng (but not
linmted tdutnat boviedus): ihefmgthagivsievém\cens:ddry EholephaMalthwdgsuuml udi ng (but
not limted to) yellow fever, E-yansur Forest disease, Orsk henorrhagic
fever, other 15 tick-borne encephalitis infections, Rocio, Japanese

encephal i DEs&ase&caudeﬂLBysor fR6epRdlvith fenbesd ofNeHe€F MbiliiHTad fainig] inelndiddur r ay
Val | ey encephal jtis, ue fever, .or Dengue henprrhagic fever caused by
or associ @t‘%&o?\ll{nﬁefllta}na\’i ?‘Gé‘@smfeﬁéﬁﬁ%’lfﬁ‘feés o¢ shisdtrahifdeyinguding Guedoni t h

hepat i ti syGii wsyeu%@ Qvéﬁ@é;@ﬁs%@g YeaR¥, BRIRBLALEhaBI! fAviERhasS of the
Hepadnaviridae fam |y, incl'uding (but not Ilimted to): hepat| tis caused by

or as<bci ‘g_‘tleuometdmchplpd{t]stmgcgons Rocio, Japanese encephalitis, St. Louis
encephalitis, West Nile virus infection, Murray Valley encephalitis, Dengue fever, or

Dengue hemorrhagic fever caused by or associated with flaviviruses; hepatitis

caused by or associated with hepatitis C virus.

20  Diseases caused by or associated with members of the Hepadnaviridae family,
including (but not limited to): hepatitis caused by or associated with hepatitis B

virus.

Diseases caused by or associated with members of the Herpesviridae family, including

25 (but not limited to): orolabial herpes, genital herpes, herpetic dermatitis, herpetic
whitlow, zosteriform herpes simplex, ocular disease, encephalitis or neonatal herpes
caused by or associated with herpes simplex viruses types 1 or 2; chickenpox,
shingles, zoster-associated pain, pneumonia, encephalitis, fetal infection or retinal
necrosis caused by or associated with varicella-zoster virus; transplant rejection,

30  congenital infection, infectious mononucleosis, retinitis or other diseases of the
immunocompromised caused by or associated with cytomegalovirus; infectious
mononucleosis, lymphomas, carcinomas or other cancers caused by or associated

with Epstein-Barr virus; exanthem subitum, roseola infantum, pneumonitis ot



virus. Diseases caused by or associated with nenbers of the Herpesviridae
famly, including 25 (but not limted to): orol abial herpes, genital

her pes, h&YQe¥9d8Wer matitis, herpetic whitlow, zosteriforpehespsssre mpl ex,
ocul ar di sease, encephalitis or neonatigl- herpes caused by or associ ated
wi th herpes sinplex viruses types 1 or 2; chickenpox, shingles,
zoster-associ ated pain, pneunonia, encephalitis, fetal infection or retinal

necrosi s,caused b associ a j th var.icel |l a-zoster_vjrus., transpl ant
rej ecti on<P usccoaﬁéeeér)lh gt afsﬁf’é%et%:j‘gﬁi,‘tlﬁuﬁrfaélc}ﬁrBffg R Oh AL 5P S8t/ i s or
ot her di seagks Mbpllitc disemRenaausPoi §8dciaadsHith Biinfh 1R$5QGIat 8d Wi th
cytonegal gvirus; infectious nononucleosis, |ynphonmas, carcinonmas or other

cancers ¢&g8¥ed by or associated wth Epstein-Barr virus; exanthem subitum
roseola infantum pneunonitis or WO 03/051893 PCT/ GB02/ 05709 -17 hepatitis
caused by or associated wth human herpesviruses 6 or 7; Kaposi's sarcona
or ot bier Dieoptastised Uy seaswcuaubethbyernberasdabe Qradnbin aufmatilyher pesvi rus
8 (KIV). . i seases cause . ar associ ated. with nenbers qof _the
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Reye' s syndrone caused by or associated with influenza viruses A B or C
10 Di seaé’é%ls?:sa@s%d’fl@ or associated with nenbers of the Papovaviridae
famly, including (but not limted to): papillomas, condyl omas, neopl asi as
and carci nomas caused by or associated with papillomaviruses; diseases
causegd byiBi¥eocaud&l/by ior usegiat@l withesembers miflthe PomaksiA4diualkoaitg apbalmgat hy
caused by, pol ygnmayi ruses. .15 Di seas caused by or associated with menbers
of the Pa@’gto’\l/%/trq'?rﬂ%ee‘{ ’fozhi”ffi}],}orinﬁ% Icﬁﬁi‘ﬁgom"tsbﬁf'oﬂﬁ%gaﬁ ?‘h‘f FHGNOEYS ARSE N fever,
fetal infoe@tsmmaiwhﬁgﬁbhtdxﬁave@ué@@i&yse@rcau@aagf:ismvegxpmvfﬁﬁaés\zor virus B19.
D seases caused by or associated with nenbers of the Paranyxoviridae

fam |y, 2oogseRvramiy iemitleHmenrenhialons thoyausesh bypeliomaviyusefchi ol i ti s,
tracheobronchitis or croup

15 Diseases caused by or associated with members of the Parvoviridae family, including
(but not limited to): anemia, fever, fetal infection or hepatitis caused by ot

associated with parvorvirus B19.

Diseases caused by or associated with memberts of the Paramysoviridae family,

20  including (but not limited to): pneumonia, bronchiolitis, tracheobronchitis ot croup
caused by or associated with parainfluenza viruses; bronchiolitis or pneumonia
caused by or associated with respiratory syncytial virus; encephalitis, measles ot
complications of measles including (but not limited to) pneumonia or sub-acute
sclerosing panencephalitis (SSPE) caused by or associated with measles virus;

25 mumps or complications of mumps including (but not limited to) orchitis or

pancreatitis caused by or associated with mumps vitus.

Diseases caused by or associated with members of the Picornaviridae family, including
(but not limited to): hepatitis caused by or associated with hepatitis A virus; uppet

30  respiratory tract infections (including the common cold) caused by or associated
with rhinovituses ot other respiratory picornaviruses; poliomyelitis caused by

polioviruses; Bornholm disease, encephalitis, meningitis, herpangina, myocarditis,



caused by or associated wth parainfluenza viruses; bronchiolitis or
pneunoni a caused by or associated with respiratory syncytial virus;
encephal iwD3/0sm89%5| es or conplications of neasles incl udiPeg/GEIRHN5T00t
limted to) pneunopnia or sub-acute scigserosing panencephalitis (SSPE)
caused by or associated wth neasles virus; 25 nunps or conplications of
munps i ncluding (but not limted to) orchitis or pancreatitis caused by or

associated with.munps _virus.. Di seases. ca ocj.at i menber s
of "t he- preghral AR yickAtis IR 6 SRR RHPRE, Bltofle ABFRELAE S TR

caused byrMandstatiaatafovhidisdaepedustd by AoxsdclifeyirugRerr end@ovR8gEsr atory tract
i nfections (including the conmmon cold) caused by or associated with
rhi noviruses or other respiratory picornaviruses; polionyelitis caused by

pol i oVi I 4SES, s BeL AP 363584 GRGERBAEL Sf (HIERAGI L Smil) SRR N2,
nyocarditis, WO 03/051893 PCT/ GB02/ 05709 -18 neonatal disease,

pancr €at i(birspof bwmeed teosijnalljpdy edused by shmabpox virasilguessfordsmfe (ME)  or
hand, foot ﬁgd nmout h di sease ggysed b%ﬁ%oxsack% viruses.or .ent roeruses.
Di seases BBETROBY* 6P VRSE SEAILG N IH HEMBLISVEF TP HE POV r“u‘%‘éemga(m“‘i Y,

i ncl udi Nghcr tUnbitdd A tcokiphich@shst ¥)vacsimatibPonf Gaypaesabyin@reahiqddyy vi rus; human
forms of nonkeypox or cowpox virus infections; jnfections with vaccinia
Vi rus i nctatR g UEnes MAWECH R SPRREasBR ednet PE AGIBNSIPORVigECE ERTOAS or f or
paravach&%ﬁjgﬁﬁgggﬂg*_ par apoxvi ruses; nolluscum contagi osum caused by
nol | usci poxviruses; 1 nfections wth Tanapox virus. 10 D seases caused by
or as®ociated with nenbers of the Reoviridae famly, including (but not

limted tQ): diarrh caused. or.,associ at ed Wit h .r.ot avi ruses | seases
caused. by Fes o R DO R L SR A Ry R C S g
15 (but n®ut hbfiikeddte): diafedicaedd Bnbingssdeibtedi wifle Yotayinteoe and associ at ed
di sorders caused by or associated with human i nmunodeficiency virus (HV);
| eukaem as, |ynphomas, or nyel opathies caused by or associated with HTLV

fvi [uses. _ﬂslé@%;‘ RSuGAUSES RYo @ te@SIACIRLRA b the RIS S Fholilf CinRalpgOVi 11 dae
am , I ncludln
7y5 (but not lirgnited to): acquired immune deficiency syndrome and associated disorders

caused by or associated with human immunodeficiency virus (HIV); leukaemias,

lymphomas, or myelopathies caused by or associated with HTLV viruses.

Diseases caused by or associated with members of the Rhabdoviridae family, including
20  (but not limited to): rabies caused by rabies virus; other lyssavirus diseases including

(but not limited to) those caused by Duvenhage or Mokola viruses.

Diseases caused by or associated with members of the Togaviridae family, including
(but not limited to): rubella or congenital rubella syndrome caused by rubella virus;
25 fever or encephalitis caused by eastern equine encephalitis virus, Venezuelan equine
encephalitis virus, western equine encephalitis virus, Everglades virus or Semliki
Forest virus; fever, rash, polyarthritis, myalgia or arthralgia caused by Sindbis virus,
Ockelbo virus, Ross River virus, Barmah Forest vitus, Chikungunya virus, O’nyong-
nyong virus, Mayaro virus or Igo Ora virus.
30
Diseases caused by or associated with viroid-like agents, including (but not limited

to): hepatitis caused by or associated with the delta agent (HDV).



20 (but not limted to): rabies caused by rabies virus; other |yssavirus

di seases including (but not limted to) those caused by Duvenhage or
Mokol a vi waosBa5198 seases caused by or associ ated wi t h nmemrrces/oshe
Togaviridae famly, including (but nofglimted to): rubella or congenital
rubell a syndrone caused by rubella virus; 25 fever or encephalitis caused
by eastern equine encephalitis virus, Venezuel an equine encephalitis Vi rus,

west ern equi ne encephalltls virus, Everglades_virus or j ki Forest
virus; feyiseasep gapse ;Pd|<yfa?f8fq>ﬁl—=ftﬁ1§’1th%?fgﬁ P ?dlasﬂh‘ftafr%‘an ‘sﬁ@a by Sindbis

virus, (ekelhoqv n)'akeﬁ didB0RS( oj%g%\y ks B, r@@s Fonestal Yihs) inChinkiingunya
virus, O nyong- riyong Vvirus yaro virus or 1go Ora virus. 30 Di seases

caused by or aSSOCIated with viroid-like agents, including (but not limted

0%) 051 o perP ST brgbeht 35 R B Bl Rk RG] 5t BORRIAT BN callD

03/ 05189 auseé Or associ

prionss i Mleﬂdisﬂﬂie(t;bb'ﬂfe&ﬁig dquatit eebain@hs (efg. Qidh,zér&ktdce]ﬁﬂﬁp&cdl Saalse (CIJD),
new variant CID, GSS, and fatal famlial insomia. npounds of the
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di sorders I sor ers medi at ed by the snout ulcer virus, by the
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75 not therefore need to be present in foodstuffs in order to be useful in aquaculture.

2. Treatment of bacterial-mediated disorders

NF-xB is activated in response to bacterial infections.

20  Compounds in accordance with the invention can be useful in treating disorders
arising from such infections, e.g. in treating NF-xB stimulated inflammation. Most
commonly this will arise due to infection with gram negative bacteria. However it

may also atise due to infection with gram positive bacteria (e.g. 5. aurens).

25 3. Treatment of disorders mediated by radiation

NF-xB is activated in response to radiation (e.g.-UV-radiation).
Compounds in accordance with the invention can be useful in treating disorders
mediated by radiation. Such disorders include cell and tissue trauma, cell and tissue

30 ageing and cancer (e.g. skin cancer).

4. Treatment of inflammation and of disorders of the immune system



20 Compounds in accordance with the invention can be useful in treating

di sorders arising fromsuch infections, e.g. in treating NF-KB stimulated
i nfl ammatworn3/os4333 conmonly this will arise due to infecPCOGBRIDETOGr am
negative bacteria. However it may al.sg_.arise due to infection with gram
positive bacteria (e.g. S. aureus). 25 3. Treatnent of disorders nediated
by radiation NF-xB is activated in response to radiation (e.qg.
UV-radiation%n Compounds i n accordgnce with the in enti$@ qﬂg eagseful in
treat i ng NHi-§BrYaFtEateroll 1ePRPEKYO ARIFRTRHTY BrEHG IEPRTSVFRE bE& cel | and
tissue tg edffbd ofid ikirSSHEn B MR AGARG sRBEEr (€. g. skin cancer). 4.
Treatnent of 1 nflammation and of disorders of the i mmune system WO

03/ 051893 PCT/ GB02/ 05709 -20 NF-xB is activated in response to
inflammatory cytokines. .It is.believed.to be I P f the

i mune aﬁ%‘g%‘?‘%/nélm%‘:rofd%%cs? p“élﬁ}gg}éé lnég?r%%rg A sb?ﬁseafgg%lr%%t%%% %@%ﬂe?he

i nventi oRliealerd @e. bsafraliminfurde disidags) iaftnim ereatnglindlanteaory disgrdeatt 0- i Mune
di sorders) and in treating inflanmatory disorders. anpl es of specific

i nfl amat WR?I‘I‘—SS‘bfrW@F@Cdﬂam&%?’aé}l%oréﬁst”ﬁ‘é isptdEs fyaE aprYngAYS be
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mul tiple sclerosis, adult respiratory distress syndronme, hepatitis and/or
ci rr hosi spultiphscidrasis,i adioltaesgtatory disedsuindpmes hapatétisartiescashesis,

di ssem nata),, and 10 infl .ory disorders -h -jntesti nal tract
(e.g. ul ¢&f ?”ng?n &gPﬁ%ﬁ%ﬁ%?g‘%%ﬁéﬁ?%egﬁﬁgkﬁﬁﬁgFggc %%ggis NF- xB has
been jonplihgahedtdh ditedpatdfagepesicimtstimthes @ ganltesst eri oscl erosi s.
Conmpounds in accordance with the invention are therefore useful in treating
such 15 di sorders, including reperfusion damage (e.g. in the heart or
brain) and carg,a6.,y Belebl OPAY.4rbosdd£8t Ment of disorders involving cell

proliferation NF-xBl1s inplicated in cell proliferation. 20 i
NF-xB has been implicated in the pathogenesis of ischemia and anteriosclerosis.

Compounds in accordance with the invention are therefore useful in treating such
15  disorders, including reperfusion damage (e.g. in the heart or brain) and cardiac

hypertrophy.

6. Treatment of disorders involving cell proliferation

NF-xB is implicated in cell proliferation.

20
Compounds in accordance with the invention can be useful as anti-proliferatives.
They are therefore useful in treating inflammatory granulomas, neointimal
proliferation in arterial and venous restenosis, and cancers (including lymphomas,
leukemias, satrcomas, carcinomas and melanomas).

25

7. Treatment of disorders involving damage to or killing of cells

Heat shock proteins are known to provide a cytoprotective effect.

Compounds in accordance with the invention can be useful in treating disorders

30 involving damage to or killing of cells.

These disorders include chemical toxicity (e.g. due to ingestion of toxins, such as

paraquat, ot to overdosing with medicaments, such as paracetamol), oxidative cell



Compounds in accordance with the invention can be useful as
anti-proliferatives. They are therefore useful in treating inflammtory
granul omrewp onesispet i mal  proliferation in arterial and ven®U3/GBISNENDSI S,
and cancers (including | ynphomas, |egkem as, sarcomms, carcinonmas and

mel anomas). 25 7. Treatnent of disorders involving damage to or killing of
cells Heat shock proteins are known to provide a cytoprotective effect.
Conpounds in accordance with the inﬁsntion can be efu#ﬂin H;eating
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paraquat, or to overddsing wth nmedicanents, such as paracetanol),

oxi dat i veuneh|or\ABi©3l, 06d 898rRPETCBINVBANDS. - 21 damage, cell and tissue
ageing trauma, hepatitis diabetes and the effect of burns. The inventive
conpounds, al so, can be used to conbat the effects of ageing in a hunman or
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di sease. er treatnents 10 Cycl opent enone prostagl andins are of known
utility in stinmulating peroxisone proliferator activated receptors
(PPARs) . Conpounds, in afcordance with the invention, thus, can be useful
in treati®ng di ¥BEVEE”PAcl udi ng conplications arising therefron. Such
conpoyndE eispeatsRnbrugedaiding be ¢fleaiwentiligiindiismldargspdroxissich cal ci um

| oss or deficiency is inplicated or _inyolved (includi bon i sorders, 15
skel et al PApitsreier acUTTH ECRIPEDITEM RS- ée%ﬂ%ﬁﬁém %ﬁc%‘ip”gféf’ a’éﬁ’st?leet c.). o
Tr eat ment; s 60\ Hbhe SRR Y& HQMMAMIES 14 AMAN RSPl @S BAHance Wi th
the present I nvéntion can exhibit a Capacity to triggér a heat shock

r esponse,thecfiomt SutiSEomppundsduoalieche vsgsriashe dreatmentpf disorders in

which calcium loss ot deficiency is implicated ot involved (including bone disorders,

15  skeletal disorders, dental disorders, developmental disorders, etc.).

9. Treatments employing HSF selective componnds
Compounds in accordance with the present invention can exhibit a capacity to
trigger a heat shock response, activate HSF, or induce HSP expression, at a

20 concentration at which they have no significant inhibitory effect on NF-xB activity.

In the light of the reports discussed in the opening paragraphs of this specification
(see references 6, 7, 11 and 13), suggesting that compounds that include a
cyclopentenone nucleus and have a capacity to activate HSF will also inhibit the

25  activity of NF-xB, the selective action of compounds in accordance with the present
invention is highly surprising. This unexpected property, however, renders these
compounds uniquely useful in therapeutic applications where an effect upon the
heat shock response is desirable, but any interruption of the normal NF-xB pathway
would be unnecessary, undesirable ot possibly deleterious. For example, because the

30 NF-xB pathway plays an important role in T-cell mediated immune tesponses, its
interruption could be immunosuppressive and, therefore, unless required in otrder to
achieve a patticular therapeutic objective, in principle should be avoided. Thus,

these compounds can be patticularly useful in the treatment of viral infections in



20 concentration at which they have no significant inhibitory effect on

NF- KB activity. 1In the light of the reports discussed in the opening

par agr aphwoaB/ostsps specification (see references 6, 7, 1PCarGBo285709
suggesting that conpounds that includgea cyclopentenone nucleus and have a
capacity to activate HSF will also inhibit the 25 activity of NF-KB, the
sel ective action of conpounds in accordance with the present invention is
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Thus, the HSF selective compounds in accordance with the invention can be used in
therapeutic applications that involve activating HSF without significantly inhibiting
the activity of NF-xB. Therefore, in accordance with the invention, these

20 compounds can be used to treat diseases ot conditions in which such activity 1is
indicated or can be of advantage. They can also be used in the manufacture of

medicaments for use in such treatments.

Heat shock proteins are known to provide a cytoprotective effect. Thus, HSF
25 selective compounds can be useful in cytoprotective applications and in treating

(including by prophylaxis) disorders involving damage to ot killing of cells.

These disorders include chemical toxicity (e.g. due to ingestion of toxins, such as

paraquat, ot to overdosing with medicaments, such as paracetamol), oxidative cell
30  damage, cell and tissue ageing trauma, hepatitis, diabetes and the effect of burns.

These compounds, also, can be used to combat the effects of ageing in a human or

animal, and to promote wound healing.



Thus, the HSF sel ective conpounds in accordance with the invention can be
used in therapeutic applications that involve activating HSF w t hout

signi ficawOlog/osrshs biting the activity of NF-KB. Theref or ®CTiGB0aOSWP dance
with the invention, these 20 conpounds2&an be used to treat diseases or
conditions in which such activity is indicated or can be of advantage.
They can al so be used in the nmanufacture of nedicanents for use in such
treat nent g, t tein ' . tive
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damage, cell and tissue ageing trauma, hepatitis, diabetes and the effect
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new var i afit FAAIogARdAPS RRsRethezany Rsgswarly bt @of rapFBeEcPheR vesd idcheof HSF
sel ecti ve,eoROWRde.Ales OTH &RIBHS JuRENchS SkY beiled tH @reht EatNEwy Kfofi schem a
and the damage resulting from epi sodes of ischem a and subsequent

r eper fAsi olgersThighinghe ghuranesogddrace anel i orate the damagi ng effects of
radi ati on and/ or chenot herapy particularly, but not exclusively, when used
in the treatnment of cancer. These conmpounds can al so be used to treat
certain t ppesggdstelilnul foe¢cimg sdutidvn] bempasidsdnnicesidanad withaht invaitisdggest ed
in a foregoi Qg section, _cqrrpoundé ign Fccordance ith the_ inventi op. can be
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the infecting 15 virus can be reversed or prevented by a heat shocC

r espofse. vitns par b¢ taykesed orfpagvended by a heat shock response. In particular, they can

be employed to treat viral infections in which an inflammatory component is not

significantly involved in or essential to the pathology of the infecting virus, the
pathology of the virus does not involve an inflimmatory component, or the killing
of cells by the virus is more 1mportant than any inflammatory response. Such

20  wviruses include those that are not dependant upon NF-kB for their replication, or do
not have kB elements in their genomes. Examples include parvoviruses, rotaviruses
and those that infect the upper respiratory tract, including picornaviruses,

coronaviruses and adenoviruses.

25  HSF selective compounds can also be used to treat infection with certain viruses
that involve NF-xB and inflammation in their pathology, as the effects of many
such organisms are reversed or prevented by the heat shock response and there may
be othet reasons why it may not be appropriate to administer an agent that distrupts
the NF-xB pathway to a particular patient.

30
Examples of viral infections that can be treated with HSF selective compounds
include infections with Picornaviruses (including Rhinoviruses and Hepatitis A

virus), Reovituses (including Rotavirus), Parvoviruses, Paramyxoviruses (including



be enployed to treat viral infections in which an inflammatory conponent is
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Pi cornavi ruses (including Rhinoviruses and Hepatitis A virus), Reoviruses
(i ncluding Rotavirus), Parvoviruses, Paranyxoviruses (including WO

03/ 051893 PCT/ GB02/ 05709 -24 Sendai virus), Rhabdoviruses (e.g. vesicular
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75 of unit dosage forms may be provided.

Pharmaceutical compositions within the scope of the present invention may include
one ot mote of the following: preserving agents, solubilising agents, stabilising
agents, wetting agents, emulsifiers, sweeteners, colourants, odourants, salts

20  (compounds of the present invention may themselves be provided in the form of a
pharrnaceutically acceptable salt, as explained in greater detail below), buffers,
coating agents or antioxidants. They may also contain other therapeutically active

agents in addition to a compound of the present invention.

25 Compounds of the present invention may themselves be provided in.any suitable
form, i.e. they may be used as such or may be used in the form of a
pharmaceutically effective derivative. For example they may be used in the form of
a pharmaceutically acceptable salt or hydrate. Pharmaceutically acceptable salts
include alkali metal salts (e.g. sodium or potassium salts), alkaline earth metal salts

30  (e.g. calcium or magnesium salts) aluminium salts, zinc salts, ammonium salts (e.g.
tetra-alkyl ammonium salts), etc. Inorganic acid addition salts (e.g. hydrochlorides,
sulphates, or phosphates) or organic acid addition salts (e.g. citrates, maleates,

fumarates, succinates, lactates, propionates or tartrates) may be used.



provided as part of a kit. Such a kit is within the scope of the present
invention. It would normally (although not necessarily) include
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normally transported across the BBB (e.g. insulin or insulin-like growth factor I or

II) are present on the liposome outer surface. Liposome delivery systems ate also

discussed in US Patent No. 4,704,355.

20 A pharmaceutical composition within the scope of the present invention may be
adapted for administration by any appropriate route, for example by the oral
(including buccal or sublingual), rectal, nasal, topical (including buccal, sublingual or
transdermal), vaginal or patrenteral (including subcutaneous, intramuscular,
intravenous or intradermal) routes. Such a composition may be prepared by any

25 method known in the art of pharmacy, for example by admixing one or more active
ingredients with a suitable cartier. In preferred embodiments, compounds in
accordance with the invention are formulated into oral dosage forms and, therefore,

are preferably provided in tablet or capsule form.

30  Different drug delivery systems can be used to administer pharmaceutical
compositions of the present invention, depending upon the desired route of
administration. Drug delivery systems are described, for example, by Langer

(Science 249, 1527 — 1533 (1991)) and Illum and Davis (Current Opinions in
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15  with a material that delays integration and/or absorption of the active agent in the

gastrointestinal tract (e.g. glyceryl monostearate ot glyceryl distearate may be used).

Thus, the sustained release of an active agent may be achieved over many hours and,
if necessary, the active agent can be protected from being degraded within the

20  stomach. Pharmaceutical compositions for oral administration may be formulated
to facilitate release of an active agent at a patticular gastrointestinal location due to

specific pH or enzymatic conditions.

(i) Transdermal Administration

25  Pharmaceutical compositions adapted for transdermal administration may be
provided as discrete patches intended to remain in intimate contact with the
epidermis of the recipient for a prolonged period of time. For example, the active
ingredient may be delivered from the patch by iontophotesis. (lontophoresis is
desctibed in Pharmacentical Research, 3(6):318 (1986).

30
(ii7)  Topical Administration
Pharmaceutical compositions adapted for topical administration may be provided as

ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, sprays,



or hard gel ati ne capsul es may conprise | actose, maize starch or derivatives
thereof, stearic acid or salts thereof. Soft gelatine capsul es may

conpri se woegewstshe oils, 10 waxes, fats, sem -solid, or |iPguiGBoROSWOl s etc.
Sol utions and syrups may conprise wabter, polyols and sugars. For the
preparation of suspensions, oils (e.g. vegetable oils) my be used to
provide oil-in-water or water-in-oil suspensions. An active agent intended
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conpomi tions adapted for topical admnistration may be provi ded as

oi ntments, creans, suspensions, |otions, powlders, solutions, pastes, gels,
sprays, e 03/ Bestes dgmpestragietn 2/ 05709 - 27 aerosols or oils. For t opi cal

adm ni st rﬁ&&&%&ﬁk&h&:ﬁé&ﬂﬂoﬁ@éﬁaﬁtecﬁ%@ O¢taLidISIiRXkiBhNBly bé hRsidsl & t opi cal
ointnment or creamis preferably used. Wen fornulated in an ointnent, the

active i mypedsierriesmayeniomaenpl oyed with either a paraffinic or a water-
m sci bl e oi ntnent base. Alternatively, the active ingredient may be
fornmulated in a

5 (v) Nasal Administration

This includes not only administration to the nasal cavity, but also administration via

the nasal cavity to another location, e.g. to the lungs.

Pharmaceutical compositions adapted for nasal administration may use solid

20  catriers, e.g. powders (preferably having a particle size in the range of 20 to 500
microns). Powders can be administered in the manner in which snuff is taken, i.e.
by rapid inhalation through the nose from a container of powder held close to the
nose. Compositions adopted for nasal administration may alternatively use liquid
carriers, e.g. include nasal sprays or nasal drops. These may comptise aqueous or

25  oil solutions of the active ingredient.

Compositions for administration by inhalation may be supplied in specially adapted
devices, e.g. in pressurised aerosols, nebulizers or insufflators. These devices can be
constructed so as to provide predetermined dosages of the active ingtedient.

30
(vz) Vaginal Administration
Pharmaceutical compositions adapted for vaginal administration may be provided as

pessaries, tampons, creams, gels, pastes, foams ot spray formulations.



5 creamwith an oil-in-water base or a water-in-oil base. Pharnmaceuti cal
conpositions adapted for topical admnistration to the eye include eye
drops. Hewe oBhgisaxti ve ingredient can be dissolved or supperchadosna
suitable carrier, e.g. in an aqueous._2sal vent. Pharnaceutical conpositions
adapted for topical admnistration in the nouth include |ozenges,
pastilles and nout hwashes. 10 (iv) Rectal Adm nistration Pharnaceutica
conpositions adapted for rectal adm nistration nay be provided as
suppositories or enemas. 15 (v) Nasal Adm nistration This includes not only
adninistrﬁﬁioqwkgmﬁMthﬁ@ﬁ%ﬂﬁ@vity, but also adm nistration via the nasa
cavity to another location, e.g. to the lungs. Pharmaceutical conpositions
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injections, immediately prior to use. Extemporaneous injection solutions and

suspensions may be prepared from sterile powders, granules and tablets.

15 From the above desctiption it will be appreciated that compositions of the present

invention can be formulated in many different way.

Dosages

20 Dosages of a compound of the present invention can vary between wide limits,
depending upon the natute of the treatment, the age and condition of the individual
to be treated, etc. and physician will ultimately determine appropriate dosages to be

used.

25 However, without being bound by any particular dosages, a daily dosage of 2
compound of the present invention of from 10ug to 100mg/kg body weight may be

suitable.

Mote preferably the dosage is from 5 to 50mg/kg body weight/day. The dosage
30 may be repeated as often as appropriate. If side effects develop, the amount and/or

frequency of the dosage can be reduced, in accordance with good clinical practice.



Phar maceuti cal conpositions adapted for parenteral adm nistration include
aqueous and non-aqueous sterile injectable solutions or suspensions. These
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of one ordigprdsrof Givise the thekiasig: megbrnisggof the heat shock response are believed

to operate in a similar fashion in plants and animals and that it is reasonable to

75 expect that direct antiviral effects will be produced by the compounds of invention
in a similar fashion in plants and animals, the use of compounds of the present
invention in treating viral infections of plants 1s within the scope of the present
invention. These infections include, but are not limited to, infections by plants of
geminiviruses, thabdoviruses, caulimoviruses, bromoviruses, tobramoviruses,

20  potyviruses and potexviruses. The use of compounds of the present invention in
treating infections by viroids (including, but not limited to, potato spindle tumour
viroid, hop stunt viroid, and coconut cadang-cadang viroid) is also within the scope

of the invention.

25 Compounds of the present invention may be particularly useful in treating viral and
other disorders affecting aquatic organisms (e.g. fish, crustaceans, etc.). Such
disorders include disorders mediated by the snout ulcer virus, iridovirus,

lymphocystis disease virus, infectious salmon anaemia, nodaviruses etc.

30 Compounds of the present invention may therefore be used in aquaculture. They
may be used in food for aquatic organisms. Such food is within the scope of the
present invention. It will generally be sold in sealed containers and labelled

appropriately (e.g. as fish food, food for crustaceans, food for aquatic organisms,



xB, the heat shock response, viral replication, vital-nediated disorders,
bacterial 5 nedi ated di sorders, disorders nediated by radiation (e.g. by
UV-r adi atwornp/o518ohf | ammat ory di sorders, disorders of the PERIGBO28yBYem
ischem a, arteriosclerosis, disordersgginvolving cell proliferation (e.g.
cancers), disorders involving damage to, or killing of cells (e.qg.

oxi dative cell damage), and di abetes. 10 Ot her Uses Conpounds of the

present invention can also be useful in treating plant viggl di sorders.
G ven t hate)t Hetdsastivelyreomaauads of hnRroeitings e ’Fléiég(ir%% Fe"HEf i eved to

operate in a sim.l i | ﬂ}hﬁ- uqel s.adnd, adstdd 8ot
reasonab%réaa dﬁfguégég%?agﬁggcﬁg?gtt npgsgggﬁhggfg%ts d% | be produced by

t he conpessieforoheédineebd pomentiin faodstuifsan ofdettiodre ¥sefylimntvacabidrani nal s, the
use of conpounds of the present invention in treating viral infections of
plants is wthin the scope of the present invention. These infections
include, but are not limted to, infections by plants of gem niviruses,

r habdovi ruses, caul i noviruses, bronoviruses, tobranoviruses, 20 potyviruses
and pot eXiramaples. The use of conpounds of the present invention in
treating A nfectionsg Ay Vi Qi J ! I m hat o

spi ndl e fkﬁ%%‘nm§f&gP%?uﬁgghg?ﬁ%Fgg%ggk gh%ﬁﬁ%ﬁgggﬁh?%Egggﬁgeigggng Vi roi d)
is al so vblidwingtdiaestapehodfgenbial mevisod Apn. 25 Conpounds of the present
invention may be particularly useful in treating viral and other disorders
affecting aquatic organisns (e.g. fish, crustaceans, etc.). Such disorders
i ncl ude di sorders nedi ated by the snout ulcer virus, irid rus,

| ynphocysti s _|dksease virus, infectious sal non anaem a,q aviruses etc. 30
Conpounds 0 pr¥mEt j nve yaher@8Ek be u n aquacul ture.
They may used ica,fogd forNagudti c organisms. Suc is wthin the
scope of the present invention. It wll generally b ld in seal ed

contai ners and | abelled appropriately (e.g. as fish d, food for
crust aceans, food for aquatic organisms, WO 03/0518931PCT/ GB02/ 05709 -30

OH o .
CH 3 (CHz) nCHzPPhy,Bl; . Dess-Mattin R
NaHMDS o periodinnane

2,n=1 3,n=1
4, n=3 5, n=3
6, n=5 7, n=5
8, n=8 9, n=8
10, n=10 11, n=10

70

Compounds of formula II can be prepared from the equivalent compounds of

15 formula I using the following general method (general method B).

R! R!
R-SH, CH3C1, Et;N

Y

20



etc.). Alternatively, conpounds of the present invention may be used for
water treatnent or for direct application to aquatic organisnms. Such
conpoundswO®3ts1893 t her ef ore need to be present in foodstufPC3/GBu20sMer to be
useful in aquaculture. 5 Exanples Conmpaunds of fornmula | in accordance
with the invention can be prepared by the follow ng general nethod
(general nethod A). OH Na2CO3 CHO 2M HCI O CH3CO3H CH O

CH3( CH2) "CH2PPh3Br _ Dess-Martin NaHVDS periodi nnane 2, n=1 3, n=1 4, n=3
5, n=3 6, n=5 7, n=5 8, n=8 9, n=8 10 10, n=10 11, n=10 Conpounds of
formula Id, B?erﬁdz% SPRd 9%&&3@&&%@% ttﬂ@th@mmﬁw(potmd@ Ofoluiddn bormall a |
using the f | om ng gener al (gener al OO RL RL RSH
CH3Cl, Ete8bh®Rd) (Qasmmoaha&mﬁ@@ E’UW@OQWW@QY chlmo o@an@rral), Freeddur e: Add

a cat al yt| c anmpunt o eth am n 2 ut one (1)
(0. 25 mveBREHEoI" ﬁer £ge ":?nrﬂ%x ur(: gr RGN m%o? %?rr% f‘(o gqnf ??}sgﬁldre ggm
5  nitrogen atmosphere. The chloroform should then be removed under vacuum and
residue purified by flash column chromatography over silica using ethyl acetate in

hexane as eluent to afford the title compound 2.

70 Example 1
Preparation of ((Z)-5-Pent-2-enyl)-cyclopent-2-enone (3) (CTC-73)

OH
O OH O
— W - > —
1 2, n=1 3,n=1

75 A solution of sodium bis(ttimethylsilyl)amide in THF (2.40 ml, 1.0 mol dm™, 2.40
mmol) was added dropwise over 10 minutes to a stirred solution of
propyltriphenylphosphonium bromide (1.16 g, 3.01 mmol) in THF (5 ml) at room
temperature, under an atmosphere of nitrogen. The solution was stirred at room
temperature for 30 minutes and a solution of the previously described lactol 1 (152

20 mg, 1.20 mmol) in THF (5 ml) was then added #»s cannula over 20 minutes. The
mixture was then stitred at room temperature for 17 hours and ammonium chloride
(sat’d. aq., 10 ml) was added slowly. The resulting mixture was then extracted with
ethyl acetate (3 x 20 ml) and the combined extracts were dried over MgSO, and
evaporated iz vacuo. Flash chromatography (SiO,, 30 % diethyl ether in hexane) gave

25 the alkene 2 (112 mg, 0.74 mmol, 61 %) as a light yellow oil which was immediately

taken on.

Dess-Martin periodinnane (440 mg, 1.04 mmol) was added in one portion to a

stitred solution of the allylic alcohol 2 (105 mg, 0.69 mmol) in dichloromethane (14



tenperature, and stir the reaction mxture at roomtenperature for 1-3 days
under a 5 nitrogen atnosphere. The chl orof orm should then be renoved under
vacuum armo osesisgiie purified by flash col utm chromat ogr aplrg T@RsR/08i0bi ca
using ethyl acetate in hexane as elugpnt to afford the title conpound 2. 10
Exanple 1 Preparation of ((Z)-5-Pent-2-enyl)-cyclopent-2-enone (3) (CITC 73)
HOOHO 1 2 n= 1 3, n=1 15 A solution of sodiumbis(trirrethylsilyl)amde
in THE (2.40 0 nmol dm 3, . ol ), was _added dro ver

mnute: 9 & 7 videe SBIGRPI<St of BB TPPASOTRGLENART s BF S de (1. 16
g, 3.01 HH{H, )thér{]fx;r ?%m(n‘éd%)ac% Fﬁé%ﬁr@hrérﬁmagfa@wr(sxo unger dafthatamapher e of

ni trogen e solution was stirred room erature for 30 minutes and
a sol uti patroh gumtlm@vlqmstepmeﬁﬁ%m 0#%90@@101,1 X Y92s200agyellewoillmol ) in
THE (5 m) was then added via cannula over 20 m nutes. The mxture was
then stirred at roomtenperature for 17 hours and amoni um chl ori de

(sat : )cies) addedus iewsyr. & Ter s eSHEGMG=I0)Xb upg1Madt | ban
extragt egﬂvgm(%g[}?t hC;/M@a%:et atgg (3 >y<d20 &%Hand t he COHJ[;I nedqextra{:ts wer e

dried over 2NMEGOCHAH EV@pJr 3it-6d2i (hHy a6 Eibsh 30t ohtidbgraphy ¢H-c2, 30 %

2 Tioht ger oot TRk SRS R B LB B el ) P M % s
peri odi nfagigem@l%% %4 }P‘]mmtds) g\w& é@dﬁ@ﬂ cH @H9 5iQf(IOOOMHzQC®Cl§)ti rred

sol ution e ally al cohol rT(I)J nﬁ@l n di chl or onet hane
(14 WO ommsl(spaép@mm@zf/m@omw , 129.0 40, 6442 (dy (tar? 8t Moy of
nitro en1 é:za m xture stirred at 0 C for an hour, then evaporated in
vacud 4 c]e\fhromat ography (Si 02, 25 % di et hyl ether in petrol) gave the
cycl opentenone 3 (88 nmy, 0.59 mmvl, 85 % as a pale yellowoil; 5 8H (400

MHz, CDC13) 7.68 (1H, dt J 5.7 & 2.8Hz, CH=CHC=0O, 6.19 (1H dt J 5.7
Example 2

Preparation of ((Z)-5-Hept-2-enyl)-cyclopent-2-enone (5) (CTC-74)

oSS SN SN

15 1 4, n=3 5, p=3

A solution of sodium bis(trimethylsilyl)amide in THF (2.20 ml, 2.0 mol dm™, 4.40
mmol) was added dropwise over 15 minutes to a stirred solution of

20  pentyltriphenylphosphonium bromide (2.25" g, 5.44 mmol) in THF (10 ml) at room
temperature, under an atmosphere of nitrogen. The solution was stirred at room
temperature for 30 minutes and a solution of the previously described lactol 1 (275
mg, 2.18 mmol) in THF (10 ml) was then added zia cannula over 15 minutes. The
mixture was then stirred at room temperatute for 64 hours and ammonium chloride

25 (sat’d. aq., 20 ml) was added slowly. The resulting mixtutre was then extracted with
ethyl acetate (4 x 20 ml) and the combined extracts were dried over MgSO, and
evaporated in vacuo. Flash chromatography (SiO,, 25 % diethyl ether in hexane) gave

the alkene 4 (245 mg, 1.36 mmol, 62 %) as 2 yellow oil which was immediately taken

on.



& 2. 1Hz, CH=CHC=0, 5.51-5.42 (1H, m CH=CH), 5.30-5.22 (1H m CH=CH),
2.82 (1H, ddt J 19.6, 6.9 & 2.5Hz), 2.56-2.47 (1H, m, 2.42-2.32 (2H, m,
2.24-2. 14w0(03sb5189) , 2.11-1.94 (2H, m, 0.95 (3H, t | 7. 6HPCTCHROSWHSNY 8C
(100 MHz, CDC13) 211.9 (s), 163.7 (d33_134.0 (d), 133.9 (d), 125.0 (d),
44.6 (d), 34.9 (t), 28.4 (t), 20.6 (t), 10 14.2 (q). Exanple 2 Preparation
of ((Z2)-5-Hept-2-enyl)-cycl opent-2-enone (5) (CTG74) OHHOOHO 15 1 4,
n=3 5, n=3 A solution of sodiumbis(trimethylsilyl)amde in THE (2.20 nl,
2.0 mol dm3 , 4.40 mmol) was added dropw se over 15 mnutes to a stirred
sof ut i 0”A%l&%np@f‘bxéstmﬂﬂ?gé&limﬁﬁmw AMPhIBEQ Eend 2231015 Powdfy,mBd ) in
THE (10 m) at room tenperature, under an atnosphere of njtrogen. The

sol ut i onmwas) whé ndded iatoneqorrtion aapettiatadrsolitinn a0thei aligtieslcahel 4 ution of

t he previously desgr.i | act 1 75 ,0 i 10 m) was
then add&§ \%/i% %’Qﬁﬁd??‘g\}%rronfgh?ﬁen@t% é2b ”‘%’rﬁeceriﬁ%g%%llt\)f\n/adss% E’!gnEOfgti rred at
room # eNpRIREH! Ehi Blixtide HAYES 2PN HCTORBE intiueh) thieh dea@ira{eion vakno-ddjash 20 nl)
was added sl'owly. The resulting mxture was léhen xt ra]ét ed with é&ryl
acetate ¢arommogtaply GHE+ e/ cHreThedesi PLEPY ShET ey FloReBirarfg and

evapor at ed R,V -coF,a5h, abr, Leasiaphy (Si 02, 25 %diethyl ether in
hexane) %’Q@%‘ﬁ%‘%%ﬁ?eﬁ’z 2" ngm'rn;g, 1.36 mol, 62 %9 as a yellow oil which
was i medi ately taken on. WO 03/051893 PCT/ GB02/ 05709 -33 A solution of

wos. addedn UDGONETpSIICEN 63 (st f Podsoner SHSH R S 81 230l s
o 5101 T AR B B T it e then oyaporated
in vacuo2.88l (@&h dde fifl 86 Gok Sptiyz) 8i5622-42 01 196 ). 13228t RE: m)nZIé’ér%-ég ) gave
the cycl opgnt SNOBE Kol BB m), 1.35-1.29 (4H, m, CH,CH,CH,), 0.92-0.87 (3H, m,

CH,CH,); 8. (100 MHz, CDCL) 211.9 (s), 163.7 (d), 133.9 (), 132.4 (d), 125.5 (d),

44.6 (d), 34.9 (£), 31.8 (1), 28.5 (t), 27.0 (1), 22.3 (1), 13.9 (9)

15
Example 3
Preparation of ((Z)-5-Non-2-enyl)-cyclopent-2-enone (7) (CTC-83)

OH
O OH O
—— g~ W > W
1 6, n=5 7, n=5

20

A solution of sodium bis(trimethylsilyl)amide in THF (1.60 ml, 2.0 mol dm?, 3.20
mmol) was added dropwise over 12 minutes to a stirred solution of
heptyltriphenylphosphonium bromide (1.75 g, 3.96 mmol) in THF (8 ml) at room
25  temperature, under an atmosphere of nitrogen. The solution was stirred at room
temperature for 45 minutes and a solution of the previously described lactol 1 (200
mg, 1.59 mmol) in THF (8 ml) was then added iz cannula over 10 minutes. The
mixture was then stirred at room temperature for 64 hours and ammonium chloride

(sat’d. aq., 15 ml) was added slowly. The resulting mixture was then extracted with



ng, 0.92 mmol, 69 %9 as a pale yellow oil; 8H (400 MHz, CDCl13) 7.69 (1H, dt
J 5.6 & 2.8Hz, CH=CHC=0O), 6.20 (1H, dt J 5.6 10 & 2.1Hz, CH=CHC=0O,

5. 51-5. 43wWQDBlo518p3 CH=CH), 5.34-5.25 (1H, m CH=CH), 2.82PCTH;Bod@s70p 19. 5,
6.7 & 2.4Hz), 2.58-2.49 (1H ), 2.4352.33 (2H m, 2.24-2.16 (1H m,
2.08-2.00 (2H, m, 1.35-1.29 (4H m %:HZCI—lZCI—B), 0.92-0.87 (3H, m

CH2CH3) ; 8c (100 MHz, CDC13) 211.9 (s), 163.7 (d), 133.9 (d), 132.4 (d),
125.5 (d), 44.6 (d), 34.9 (t 31.8 (1), 285(td)2, 27.0 _(t 22.3 (t),
13.9 (q) ethIBaCEX%mﬁ‘ié 15 1P aperthe combifed TUEAct Wesk - Briediniey ] t - 2- enone
(7) (CTC-83 2 i j

bi s(trinet flt e ”é”a éas}%r?gjﬁﬁlg t%fz%&rﬂ?lo 98%%?&%6%?&%52}%9%% afrewas
added dr Q{a/um@m@%]ﬁgm pditresolt 38 804 7 light rahgrt dibwhadh was immediately

heptyl tri phenyl phosphoni um brom de (1.75 g, 3.96 mol) in THE (8 m) at
room 25 é&Pat ure, under an atnosphere of nitrogen. The sol ution was
stirred at room tenperature for 45 mnutes and a sol ution of the
previously described lactol 1 (200 ng, 1.59 mml) in T 8 m) was then
added vi & sdntion af @\ﬂ@sf Ma@tipipatipdpnaTh e dishlargmetheas (- ﬁéﬁl d6i%Wéd &°r oom

t t d o
hded o Siipg SnddagR il SreRer IR WRER L ALLEE of bBeM e Aol ST 1853

PCT/ 680241%5710& mmiA) et cﬁly]hlo&ﬁﬁét&hﬁe (20 )1E PG, wnids 'ahetmospjlemedf extracts
were dried over MgSO4 and ﬁr Z:tfed in vactxlo. Fl ash chr omat gfqﬁ%ghy (Si 02,
20 % di etHyPsa: HEF ni“ﬁ“ﬁ‘éi&ﬁé%{ 8 F P A ReRED 6"%%%6%” Y4y 78 %
as a i ght,; ALARGE PR (S E5 oMaR dhyTRcH 8k Yle¥rol)l Ak BhOBycldpentenone 7 (217

mg, 1.05 mmol, 86 %) as a light yellow oil;

8, (400 MHz, CDCL,) 7.68 (1H, dt ] 5.7 & 2.8Hz, CH=CHC=0), 6.19 (1H, dt ] 5.7
& 2.0Hz, CH=CHC=0), 5.52-5.43 (1H, m, CH=CH), 5.33-5.25 (1H, m, CH=CH),
75 2.82 (1H, ddt ] 19.5, 6.8 & 2.4Hz), 2.57-2.49 (1H, m), 2.42-2.33 (2H, m), 2.24-2.13
(1H, m), 2.07-2.00 (2H, m), 1.35-1.24 (8H, m, CH,CH,CH,CH,CH;), 0.88 3H, t ]
6.9Hz, CH,CH,); 8. (100 MHz, CDCL,;) 211.8 (s), 163.5 (d), 133.9 (d), 132.5 (d),
125.6 (d), 44.7 (d), 35.0 (¥), 31.7 (1), 29.6 (1), 29.0 (1), 28.5 (1), 27.3 (1), 22.6 (1), 14.0
(@-
20
Example 4
Preparation of ((Z)-5-Dodec-2-enyl)-cyclopent-2-enone (9cis) (CTC-84) and
((E)-5-Dodec-2-enyl)-cyclopent-2-enone (9trans) (CTC-85)



A solution of Dess-Martin periodinnane in dichloronethane (4.2 m, 15 %W v,
1.49 nmmol) was added in one portion to a stirred solution of the allylic
al cohol o6wQ238518a3), 1.22 nmol) in dichloromethane (20 m ) patr/dBo@oswAader an
at nosphere of nitrogen. The m xture_gtirred at 0 C for 2 hours, then
evaporated in vacuo. Flash 10 chromatography (Si 02, 15 %diethyl ether in
petrol) gave the cyclopentenone 7 (217 ng, 1.05 nmmol, 86 %9 as a |light
yellow oil; 8H (400 MHz, CDCl13) 7.68 (1H dt J 5.7 & 2. 8Hz, CH=CHC=0O, 6.19
(1H, dt J 5.7 .OHz, CH=CHC=0), 5.52-5.43 (1H, m CH=CH) 5.33-5.25 (1H,
in, CH=CH),o-1b5 2. 82 (1H ddt JJ9.5, 6.8 & 2.4Hz), 2.57-2.49 (1H m,

2.42-2.33 , 2.24-2.13 (1H 2.07-2,00 (2H m), 1.35-1.24 (8H, in,
CH2CH2CH2 3H, t .9 ) : 8c (100 MHz, CDC13) 211.8
(s), 163. 133.9 (d), 13 125.6 (d), 44.7 td), 35.0 (t), 31.7
(t), 29.6 29.0 (t), 28.5 27.3 (t), 22.6 (t), 14.0 (q) 20 Exanple

4 Preparatlon of ((Z2)-5-Dodec-2- enyl) cycl opent - 2-enone (9cis) (CTC-84) and
((E) - 5 -D ode c-2- enyl)- cycl nt-2- enone (9trans) (CTC-85) WO
03/051893 FICT/ GB02/ 05709 - 35 i OH &*~~18 n=8 OO 9cis, n=8
9trans, n=8 A solution of sodiumbis(trimethylsilyl)amde in THE (1.60 n,
2.0 nol dm 3, 3.20 mml) was added dropwi se over 15 mnutes to a stirred
solution of |5 decyltriphenyl phosphoni um bromde (1.92 g, 3.97 mmol) in THE

(8 mM) at om tenperature, under an nosphere of nitrogen. The solution
was stirre

-+

9cis, n=8 Otrans, n=8

A solution of sodium bis(trimethylsilyl)amide in THF (1.60 ml, 2.0 mol dm™, 3.20
mmol) was added dropwise over 15 minutes to a stirred solution of

5 decyltriphenylphosphonium bromide (1.92 g, 3.97 mmol) in THF (8 ml) at room
temperature, under an atmosphetre of nitrogen. The solution was stirred at room
temperature for 45 minutes and a solution of the previously described lactol 1 (200
mg, 1.59 mmol) in THF (8 ml) was then added »ia cannula over 10 minutes. The
mixture was then stirred at room temperature for 68 houts and ammonium chloride

10 (sat’d. aq., 15 ml) was added slowly. The resulting mixture was then extracted with
ethyl acetate (4 x 15 ml) and the combined extracts were dried over MgSO, and
evaporated iz vacuo. Flash chromatography (5iO,, 20 % diethyl ether in hexane) gave
the alkene 8 (301 mg, 1.20 mmol, 76 %) as a light yellow oil which was immediately
taken on.

15
A solution of Dess-Martin periodinnane in dichloromethane (4.1 ml, 15 Yow /v, 1.45
mmol) was added in one portion to a stirred solution of the allylic alcohol 8 (300
mg, 1.20 mmol) in dichloromethane (20 ml) at 0 °C, under an atmosphere of
nitrogen. The mixture stirred at 0 °C for 2 hours, then evaporated 7z vacxo. Flash

20 chromatography (SiO,, 15 % diethyl ether in petrol) gave the major (Z)-
cyclopentenone 9cis (184 mg, 0.74 mmol, 62 %) as a light yellow oil;



tenperature for 45 mnutes and a solution of the previously described
lactol 1 (200 ng, 1.59 nmmmol) in THE (8 M) was then added via cannul a over
10 m nut ewO 03018931 xture was then stirred at room t enper alPGT&HEWRHO5SBS hour s
and amoni um chl oride 10 (sat'd. aq.,345 m) was added slowy. The
resulting mxture was then extracted with ethyl acetate (4 x 15 nl) and
the conbi ned extracts were dried over M\gSO4 and evaporated in vacua. Flash
chromat o raphOy %gom 20 % diethyl ether_in hex_anlgé_%ave t he ﬁl}ggne 8 (301
. 1. 200mtH0 Mgz, GDEk) 3-68i(§Hs 4y P10k 207 Mzt ici-Tas Wnfredi(BE ey 2

aken on.

15 A sol yti 0 i penkL ofti-nnare ri i ( 18 4, , 15
i v, 1. 35 SR e GaRbd SRS Ao a0 S 2 PR AR o L e

al lylic algpahsi, ddt (39@, 6r80%k 417R9), arbdl).49 (1) o DADREAh@RE nf)20.25).14t 0 C,
under an at nosphere_ of nitr(ggen. T{i ghgi e stirred at 0 C for 2 hours,
then evapbihamed-Ph GRHctrp: W G&Hzhd-tht- %%rﬁ’bhy (Si @, 15 % diethyl ether

i | t i } £ ' . 80100 274, Mol , 62
0 02T Ok RN RN 15 S SLPRR b1 (88 agfagiyel

834%?;)02(7))@%13%%1 1532(121 %%—F (®, zgzud), CIIB’@.GI—QSi}z,O)Z,S.(ﬁ(dJ;QM.I i), 66'%)5383 (g)éz.( (l)ﬂz
ot 1 1028636382854 (0rgy 55D 2 U TG 773 B, BTAOSKH IR 9, 2. 25 2. 14

(1H, m, 2.04 (2H, app. qj 6.7Hz), 1.32-1.25 (14H m 5
CH2CH2CH2CH2CH2CH2CH2CH3) , 0.89 (3H, t j 6.8Hz, CH2CH3); 8c (100 MHz,
CDC13) 22ibd8h¢ syinod §3)-&clapepterdde Qtr(a@)s,é%m,@ﬂ(?dl)nmﬂzs. B0) (2, codomtiesg ) |
35.0 (t), ..31.9 (t), 29.63 (t), 29.57 (t), 29.53 (t), 29.3 (t), 28.5 (t),
27. 3 t),°1]22.7 (t), 14.1 (q); and the m nor (E)-cycl opentenone 9trans (32
ng, 0.13 mmol, 11 % as a colourless 10 oil; 8H (400 MHz, CDC13) 7.63 (1H,

dd j 5.6 & 2.5Hz, CHECHC=O), 6,17 (1H, dd | 5.6 & 1.9z, CHECHC=O),
5. 56- 5. 45u((#6) MilzcEPGY ,7-6 G§i.51 15-é13H,2-5r¥#Z>§fécﬁﬁC 9).0%1% (g% ‘%{8 4 |
2.52 (1H, 99, 1848 &1é-th2d 562,851, 1 EBECH, 5. 5931 1f8u( i=CH),
3.04-2.97 (1H, m), 2.52 (1H, dd ] 18.8 & 6.4Hz), 2.35-2.15 (2H, m), 2.07-1.98 (3H,
75 m), 1.32-1.24 (14H, m, CH,CH,CH,CH,CH,CH,CH,CH,), 0.89 (3H, t ] 6.8Hz,
CH,CH,); 8. (100 MHz, CDCL) 209.7 (s), 167.9 (d), 134.1 (d), 132.9 (d), 125.4 (d),

41.5 (d), 40.5 (1), 32.0 (1), 31.9 (1), 29.55 (&), 29.49 (1), 29.3 (v), 27.4 (£), 22.6 (1), 14.0
@-

20 Example 5
Compounds CTC-73a, CTC-74a, CTC-83a, CTC-84a and CTC-85a were prepared
from cdmpounds CTC-73, CTC-74, CTC-83, CTC-84 and CTC-85, prepared by
the methods described in Examples 1-4, by general method B.

25
Activity of compounds in accordance with the invention
Preferred compounds of the present invention have activity in one or more of the

assays described in Examples 6 and 7 below.

30



15 m, 1.32-1.24 (14H m CH2CH2CH2CH2CH2CH2CH2CH3), 0.89 (3H, t j 6. 8Hz,
CH2CH3) ; 8c (100 MHz, CDC13) 209.7 (s), 167.9 (d), 134.1 (d), 132.9 (d),
125.4 (d)woodaws393d), 40.5 (t), 32.0 (t), 31.9 (t), 29.55PCT)GB02B5HY (1),
29.3 (t), 27.4 (t), 22.6 (t), 14.0 (qg). 20 Exanple 5 Conpounds CTC- 73a,
CTC-74a, CTC-83a, CTIC-84a and CTC- 85a3iere prepared from conpounds CTC 73,
CTC- 74, CTC-83, CIC-84 and CTC-85, prepared by the nethods described in
Exanpl es 1-4, by general nethod B. 25 Activity of conmpounds in accordance
with theg \ﬁm@@n Preferred conpounds of the present invention have
activity in e or nore of the assays described in Exanples 6 and 7 bel ow.
30 WO 03/HIt393 iPCHtEROC0Ps08ds od7theeanpiviey 6f Bfaingctiptioni favears HEF
conpoundsﬁgﬁgk reactivity of transcription factors HSF and NF-KB

Met hods e9rrphob| astoid Jurkat T cells were grown at 37C in a 5% CO2

5 at mosphgsgd:NHRRMA 1 &ﬂﬁom&bwq&!&@ﬁ@emer bmeartwecgn aM% CO
supplenented with 10% fetal calf serum cl one Europe Ltd, 2UK) 2nmvi

gl ut afi netmagphest HRBMIcoBomeditm @SS Mﬁ‘@éﬂé@% by A. Rossi et
al . (Prog. gk !nted'% Fetal 2B s%fum Abs 1 éQne z%%g%@ HMTJ‘GUIE §151B§/Brrpounds

were storedtas a A) e?‘hanol IC st oc sol u ion O (100mV
and dil utghdammetdml a]rﬁlba@tpcrswtommg toticentthadi descitedcloyt AuResstedi/uf@rat. t he

time of Cells . r different concentrations of test
corrpoundlf\i’&]’ Alcaﬁoé’i"mﬁﬁ’g i"hg%&s?%%ﬂgﬁe}dlr £t Compounds were stored 4 a

12- O t et naderaneybRNab80L o1k 8oR ¢RI JPA DRE GG 0TM) Whd Eilutcd 8 the r ong
i nducer of NF-KB. Control cells received an equal anount of control

di | ugfit . appranriate perfestraipp e celspte medinmettshosime of esaretlisarere sispfesct ed to
anal ysi s oy, M Bl Nnag, R6td i dtkest compound for 1 hour and then stimulated with

12-O-tetradecanoylphotbol-13-acetate (TPA, 25 ng/ml), which is a strong inducer

of NF-xB. Control cells received an equal amount of control diluent. After 3 hours
whole-cell extracts wetre prepated and subjected to analysis of DNA-binding activity

15 by EMSA (Electrophoretic Mobility Shift Assay) for detection of HSF or NF-xB
activation, according to the method described by A. Rosst ez 4/. (Proc. Natl. Acad.
Sci. USA 94: 746 — 750, 1997).

Specificity of protein-DNA complexes was verified by immunoreactivity with
20  polyclonal antibodies specific for p65 (Rel A) or for HSF-1, for NF-xB and HSF
respectively. Quantitative evaluation of NF-xB- and HSF-DNA complex formation
was determined by Molecular Dynamics PhosphorImager (MDP) analysis and was
expressed in arbitraty units, as described in A. Rossi ¢f 4/. (J. Biol. Chem. 273: 16446
— 16452, 1998). The results from representative experiments are shown for CTC-
25 73,74, 83, 84 and 85 (as identified above) in figures 1b, 2b, 3b, 4b and 5b,

respectively.

Example 7
Effect of inventive compounds on the replication of Sendai Virus

30  Methods: Monkey kidney 37RC cells wete grown at 37°C under the conditions
described in Example 6 for T cells. The parainfluenza Sendai virus (SV) was grown
in the allantoic cavity of 10-day-old embroynated eggs. Viral titre was expressed in

haemagglutinating units (HAU) per ml; haemagglutinin titration was done according



15 by EMSA (El ectrophoretic Mbility Shift Assay) for detection of HSF or
NF- KB activation, according to the nethod described by A Rossi et al.
(Proc. NewbD.o3dsmd3 Sci. USA 94: 746 - 750, 1997). Speci f iPCIrtGB0af05709
protein-DNA conpl exes was verified by é')%n_mnor eactivity with 20 pol ycl onal
anti bodi es specific for p65 (Rel A) or"tor HSF-1, for NF-KB and HSF
respectively. Quantitative evaluation of NF-KB- and HSF- DNA conpl ex

formati on was_ determ ned by Ml ecul ar Dynam cs Phosphor| mager (MDP)

anal ysi s tridangesd peogseees agingrhumasi 0 Rrly eytirosyteg s desoitiddeid G.nAficiRossi et

al. G Bigl pc:hg ’300d 64 1 4 998). The re S.from
representgta{' e e@dé‘%%&%@s— g@g’ %%%Zﬁh?dgﬁl&‘f’ BOFEers 3“517%2?9 cdlt 8 85 (as

i denti fi eldfebale)thiSV firgu(seld ALl,102bells3or £ ABE°EPand REREGHIVEIY. Exanpl e
7 Effect ‘%&E i nventive c,orrpokmds on the replication of Sendai Virus 30

Met hods: NOFKER SRPCATERISRRE! Est compepadyr Biks selBauheters aftee infoetdhn | ons
descrishedyidddEXanpte; : LRafl dal, vir (SV) was
grown in the allant QriﬁE:Hegsgl\?;%%%ﬁt%fdggggle@gﬁregg g&rb%%?ﬁtgttt%?dg}l é?&é“ :ifsal titre
was expr elsgmdrepreseiatnaciesinharas aregshomint ©r(GIUY 3p@é4, 93, s4hadsagad ut i ni n
titratio . e accordin 03/0Hp1893. PCT/ GB02/ 05709 -38 tq standard
procedurg(sixﬁtzfllegdg%]oﬁfrergﬁl ’églﬁﬁgl%\%at ﬁ?"o‘F s%a’é%spa‘été‘f:etw'b’ggefierf‘e@ tsﬁ%"c‘?‘i et al.
U. Virol .th68all 688Mse 1:6B9QompBA4ds 216qsitaaRhibIRRObAYEI B Ofru3TRELELLS Were
infected with SV virus (5 HAU 105 cells) for 1 h at 37C, and'then treated
with different concentrations of test conpounds. Virus yield at 24 hours
af t eryo nfeed 119) (BheV¥09/, dalisfiHiyNEstel &&c@ﬁtﬁﬁ'@rﬁrﬁ%e@qtt 2ol AT BE Eheedte(s:eeldl s by
HAU titration. The results fyrom representat’i ve experinents are gf6wn for
CTC 73, 7#mpggindggregide8beloas jdentified above) in figures la, 2a, 3a, 4a
and 5a, respectively. These results show that all of these latter
conpounds are potent inhibitors of Sendai virus replication. 10 The | D50
(the 50% i nhi biggynsosel concent rapmon)ayal ues at 24hours for the tested
conpounds are 8{“567% bel ow.

7

15 CTC-74 1
CTC-83 10

CTC-84 . 7
CTC-85 10

20 Example 8
MTT assay
Cell viability can be determined by the 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide (MTT) assay. Uninfected A549 (7.5 x 104 cells/well in
96 well plates) or 37RC cells (2.5 x 104 cells/well in 96 well plates) are treated with
25 different concentrations of inventive compound ot ethanol diluent for 24 houts.
After this time, 10 ml of 2 0.5% MTT solution in PBS is added to the monolayers
and the mixture is incubated for 2 h at 37°C. Reduced MTT (formazan) is extracted
from cells by adding 100 pl of acidic isopropanol containing 10% Triton X-100, and

formazan absorbance is measured in an ELISA microplate reader at two different

30  wavelengths (540 and 690 nm).



Conpound ID50 /uM CTC-73 7 15 CTG-74 1 CTG-83 10 CTC-84 7 CICG85 10 20
Exanple 8 MIT assay Cell viability can be determ ned by the

3- (4, 5- diwetobgbtshs azol - 2-yl ) -2, 5- di phenyl tetrazol i um br oPCaE&GRRADTI assay.
Uni nfected A549 (7.5 x 104 cel I s/wellsgn 96 well plates) or 37RC cells
(2.5 x 104 cells/well in 96 well pl ates) are treated with 25 different
concentrations of inventive conpound or ethanol diluent for 24 hours.
After this tinme, 10 mMl of a 0.5% MIT solution in PBS is added to the

nmonol aye(ﬁsnerahﬁemrerkm' xture is incubated for 2 h at 37C. Reduced MIT
(formaz S extra ebgdigd irsopr opanol
cont ai nraﬂ%f kﬂﬁxgolmgt S%C?SdE“fB O%Q%J%g%ﬁsg%g é%%%ghggft?% !r)reasur ed in an
ELI SA ni bRl alegefoeabetppieciavual thiaf rrmcamva&@wawrcbnmdrfsca(cme cahbe690 nnj.

WO 03/ 051893 PCT/ GB02/ 057 9 -39- Ceneral S e fore cription
of the iRYSNVIGALF denpaiag from FRfstigt P?/%Cc’tpﬁ Qﬁgg? ma‘(‘a’(rzr1 Bp'a8 Sh gjgltdtglr%ef ore be

appr eci h idi@ys variations and nodifications can be made w t hout
depar%fl %C%gm%mgglﬁg spirit or scope of the invention as set forth inthe 5
acconpanyi ng cl ai ms. \Were pref erred or optional features are described in
connect i gp i Lhpard Led %01 RLESEMc 43Rtk Qiichligy shal | be
deened t@]h&bepﬂ/e %ﬁ an?al% toargde{]cgl?eaé ects of ?nz/ecntl on unl ess
the cont gxglcisngditea eﬁf]lih@éﬁ\ﬂl&ﬁ théﬁ)shﬁilll bddmmmminttosappl}t @dl‘dﬁerfwmdzart@ her eby

i ncorporated by reference, as are aﬂz
other aspects of the invention unless the context indicates otherwise.

10

All documents cited herein are hereby incorporated by reference, as are any

citations referred to in said documents.
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aral kenyl , or aral kynyl group, that optionally includes at |east one
heteroatomin its carbon skeleton; and, 10 Rl is a substituted or

unsubst i twDed/ost8paanched or strai ght chain al kyl, al kenyl, Por/GRakigoy|
group, that contains 1-12 carbon atam - 2. A conpound as clainmed in claim
1, wherein Ris an R2ZCH2 group, wherein R2 is a substituted or
unsubstituted al kyl, al kenyl, al kynyl, aryl, aral kyl aral kenyl, or 15

aral kynyl group, that optionally includes at | east one heteroatomin its
car bon ton. 3. A conpound as clained in claiml or claim2, wherein R
contains 1-12 carbon atons. 20 4. A conpound as clainmed in any of the
preceding clainms, wherein Rincludes at |east one hydrophilic group. 5. A
conmpoundt.as chaiomgebuind of| fakmile, I @thldi ei n sai d hydrophilic group is or 25

i ncl udes a hydroxyl, carbonyl, carboxyl, am no, am do, quaternary amoni um
or thiolyl group. WO 03/051893 PCT/ GB02/ 05709 -43 6. A conpound as
claimed in claim5, gherein R provides the functionality of an am ne,

am de, peptide, esteq, car poxyl ic acjd, cﬁﬁr boxylic acid salt, alcohol,

al dehyde, ketone or AR glR'5 7. A as claimed in any of the

precedi ng cl ai ns, | n the grou Ris an S-cysteinyl or a substituted
S-cysteinyl group. 8—A conmpound a ainmed in claim?7, wherein the
substituted S-cysteinyl group irg8’a di- or tri-peptide group that includes
an S-cysteinyl noiety. 10 9. A compound as clained in claim8, wherein the
substituted S-cysteipyl group is angS-glutathionyl, S-cysteinyl,

N-t ert - but oxycarbonyl S-cysteinyl or N-tert- butoxycarbonyl S-cysteinyl
ester grotyerein:

R is a substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, aralkyl
aralkenyl, or aralkynyl group, that optionally includes at least one heteroatom in its

carbon skeleton; and,
10 R'is a substituted or unsubstituted, branched ot straight chain alkyl, alkenyl, or

alkynyl group, that contains 1-12 carbon atoms.

2. A compound as claimed in claim 1, wherein R is an R’CH, group, wherein R?
is 2 substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, aralkyl aralkenyl, or
15 aralkynyl group, that optionally includes at least one heteroatom in its carbon

skeleton.

3. A compound as claimed in claim 1 or claim 2, wherein R contains 1-12
carbon atoms.

20

4. A compound as claimed in any of the preceding claims, wherein R includes

at least one hydrophilic group.

5. A compound as claimed in claim 4, wherein said hydrophilic group is ot
25 includes a hydroxyl, carbonyl, carboxyl, amino, amido, quaternary ammonium ot

thiolyl group.



15 10. A conpound as clainmed in any preceding claim wherein R includes up
to5 6, 7, 8 9, 10, 11 or 12 carbon atons. 11. A conpound as clained in

any preceapong/osisas m wherein R includes at |east 4 carb@cTatBm®57020 12. A
compound as clainmed in any preceding clpim wherein RL is unsubstituted.

13. A compound as claimed in any preceding claim wherein Rl is unbranched.
25 14. A corrpound as cI ainmed in any preceding claim wherein RL is

unsat ur at oun as . cl a precedi n | ai m vvherel n R
is an al enyl E&P g@“mﬁ\ é%gfﬁﬁﬁ%dwg‘?e«‘# & mrogt eﬁtg?g netiegalitfidr ei n RL
conpri SeSanadhnH@bixﬁf&éhﬁ tld'@-'ép@fl GhaiRLextiandiBexfiicund L, Q}é%!hepe”t enone
ring in fornula I, or't cyclopentanonerlnglnforrmlal , that includes

a singl e e knsore Pbthi?]ed WO 03/ 051893 PCT/ GB02/ 05709 - 44 between the
second and third carbon atons fromthe cycl opentenone ring in forrmula I,

or the cyclopentanone ring in formula Il. 17. A conpound as clainmed in
cl ai ms16,7.wherficontpoandnbciiigibé th ey bOthechratdling clabmé, Rvkdi€inGhé gréip L72)
form 18 ound cl aimed i n any preceding claim wherei n R i ncl udes

SI§§% HoHeRy ?ﬁsa sybpptifefed R-GYSHEOUBECHS cl ai med in any preceding
clalm whereln Rl is -CH2 CH=CH (CH2)" CH3, and n is 0-8. 20. A conmpound
as claimed in claim19, whereinnis 1, 2, 3, 4, 5, 6, 7, or 8 and,

preferabld, 1,AZogmpogndps chimed it glhpoinwhefeif drqeitatitited Sscysteaiyirgcbum any

pr ecedi n%%gldgjg‘]trgg\%tn arou%% ﬂaltuglglsa rre surgd l.o e value that is at

| east O. Fowet "val ue for the
equi val ent conpound of forrml a I, V\/nerel n the | oge vaI ues

9. A compound as claimed in claim 8, wherein the substituted S-cysteinyl group
is an S-glutathionyl, S-cysteinyl, N-tert-butoxycatrbonyl S-cysteinyl or N-tert-

butoxycarbonyl S-cysteinyl ester group.

75 10. A compound as claimed in any preceding claim, wherein R' includes up to 5,

6,7,8,9,10, 11 or 12 carbon atoms.

11. A compound as claimed in any preceding claim, wherein R' includes at least

4 carbon atoms.

20
12. A compound as claimed in any preceding claim, wherein R' is unsubstituted.
13. A compound as claimed in any preceding claim, wherein R'is unbranched.

25 14. A compound as claimed in any preceding claim, wherein R’ is unsaturated.
15. A compound as claimed in any preceding claim, wherein R' is an alkenyl
group. '

30 16. A compound as claimed in claim 15, wherein R' comprises an unbranched

carbon chain extending from the cyclopentenone ting in formula I, or the

cyclopentanone ring in formula II, that includes a single double bond located



for said conpounds are cal cul ated or neasured using the same techni que. 20
22. A conmpound as clained in any preceding claim that is pharmaceutically,
or therawouwsiosmbdy active. 23. A conpound as cl ainmed in 20¥/GBROEWP Ng
claimfor use in nedicine. 25 24. A gonpound as clainmed in any preceding
claim for treating the human or animal body by therapy, or for use in a
di agnostic nethod practiced upon the human or aninmal body. 30 25. A

d | ai med i ) t i | ai j ctivity i
et Tstvesisrcnpra ot tigkcron S HGdy i M R R LY i U ng
NF- KB V}&Sﬁ{%ﬁ%ﬁﬁe PRT4 SBO2A AR RS in @Bm@la IInhi bi ting the replication of

I nhi

HSV-1 d) I'ting the replication of Sendai virus. 26. A conpound as
claimed in any of clainms 22-25, for treating a viral-nediated 5 disorder,

a bacterj.al -nedi at ed di sorder ;. t.sord PEdial g8 BYchariabb®Rhaians
{F/gry i SEIRRD %aas Céﬁn'[snc?fidlgrcgg Oltéhg;hlemrurﬁe system ischeni a,

i nfl ammma

arterk osgl @eQs-or (ZRfékingor der involving cell proliferation, a disorder
i nvol ving damage to cells or killing of cells, diabetes, a disorder
affecting an aquatic organism oxidative stress, a degenerative di sease,

burns or 18 di Sorgefol il dkiitaalaal Y deass grindeflateryincated 57,48 use as
an anti-oxidant, 1n conbating the effects of ageing, or in pronoting wound
heal i ng. 12¢arbAncoopeund as clained in claim26, wherein the disorder
involving cell proliferation is a cancer. 15 28. A conpound as clainmed in
claim 26, wherein the degenerative disease is .

70 19. A compound as claimed in any preceding claim, wherein R' is -CH, CH=CH

(CH,), CH,, and 1 is 0-8.

20. A compound as claimed in claim 19, wherein nis 1,2, 3,4, 5, 6, 7, or 8 and,
preferably, 1, 3 or 8.
15

21. A compound of formula II, as claimed in any preceding claim, having a
calculated or measured logP value that is at least 0.25, 0.5, 0.75, 1 or 1.25 lower than
the logP value for the equivalent compound of formula I, wherein the logP values

for said compounds are calculated or measured using the same technique.

20

22. A compound as claimed in any preceding claim, that is pharmaceutically, ot

therapeutically active.

23. A compound as claimed in any preceding claim for use in medicine.

25
24, A compound as claimed in any preceding claim, for treating the human or
animal body by therapy, or for use in a diagnostic method practiced upon the

human ot animal body.

30 25. A compound as claimed in any of the preceding claims having activity in
respect of one or more of the following:
a) activating HSF
b) inhibiting NF- B



neur o- degener ati ve di sease, optionally BSE, new variant CID, or Alzheiner's
di sease. 20 29. Use of a conpound as clained in any of clains 1 to 22 as a
resear ch woaB/ofsp3 the anal ysis of one or nore of the fol PORGRY2/05SBF, NF-
xB, the heat shock response, viral replication, viral-nediated disorders,
bacteri al -nmedi ated di sorders, disorders nediated by radiation,

i nfl ammatory di sorders, disorders of the i mune system ischem a,

arterioscl erosi.s, dlsord rs involving cell ollferatlon di sorders
i nvol ving 25 o‘arrage t gnhs ’rtl%iq[}]‘ﬁrﬁ@h‘&%oe&f Or diabetes. 30. A

phar maceut i cal(Bcorrposhlt,mgmr%ogmrrh?ﬁdggoﬁ &@@HQqurlgpcor ding to any of
clainms 1-28 and optionally including a pharmaceutically acceptable carrier.

30 31. A conposition as claimed in claim30 for use in medicine, preferably

for tre or i.ted i of clainms 2

03/ 05189?6'13 %é@%ﬁ)@gg@gasca@e §30 5y pESE 2220 g" é‘%aué’g&r‘aéi‘iﬂ’é"rﬂl%tSﬂpru si ng
a conpou ndis @def)radiaaee riad noddyated disoleddr1B diboZder nd3ediatdd afatien &4 r onment
conprising_a conmpound according to_any of clainms 5 1-22. 34, Use of a
conpound HERmatRfiserdghy Gfo éP?rEhelmrzB‘nff‘o?st% lﬁfawmlamrmr@s@prws

medi cameny d1sQfdeH%ﬁrdlﬂn§ cteﬁ PR dn, 9'0islkAANASE TR gf&gé b?ﬁﬁugg the
human or ani nal 5. Auseascalrredlncal

pr epar at i @rceds, @ahmé@h, @admmdet @fifectmgee@t aqmgtla ovgmdmn@ddamedstms@r der a
bacteri al siedi aliedadi 20! fel, & Ahsllel, JIRd, Slosh AaRhLRN, A ¢

i nfl ammat Ofy" di Sof d&r, i"SOf der 0 ’Eh Vﬁ%ﬁ%““f/% B°ris ﬁgﬂ?yaor or
arterims C&sﬁfa@&h&,ntl@ozddﬁﬁ[ tecomhbyiid gy thigffeetsl ofugeldsf SF ad F%o@@%ﬁnd a

di sor der ol ving 15 danmge to cells or killing of ce di abet es

oxi dat i ve}‘e§¥P%ss a degenerative disease, burns, a disorder involving
cal cium | oss or defici ency, or a disorder ef fecti ng an aquatic organi sm

27. A compound as claimed in claim 26, wherein the disorder involving cell
proliferation is a cancer.

15
28. A compound as claimed in claim 26, wherein the degenerative disease is
neuro-degenerative disease, optionally BSE, new vatiant CJD, or Alzheimer’s

disease.

20 29.  Use of a compound as claimed in any of claims 1 to 22 as a research tool for
the analysis of one or more of the following: HSF, NF- kB, the heat shock response,
viral replication, viral-mediated disotdets, bacterial-mediated disorders, disorders
mediated by radiation, inflammatory disorders, disorders of the immune system,
ischemia, arteriosclerosis, disordets involving cell proliferation, disorders involving

25 damage to, or killing of cells, or diabetes.

30. A pharmaceutical composition comprising 2 compound according to any of

claims 1-28 and optionally including a pharmaceutically acceptable carrier.

50 31. A composition as claimed in claim 30 for use in medicine, preferably for

treating a disorder as recited in any one of claims 26-28.



36. A use as clained in claim34, for the preparation of a nedicanent for
use as 20 an anti-oxidant, in pronoting wound healing or use in conbating
t he ef f ecv® 03f0518a8)ei ng. 37. A use as clained in claim 35, PCOrGRRO5709
preparation of a nedicanent for use i.ng-treating a neuro-degenerative

di sease, preferably BSE, new variant CID, or 25 Al zheiner's disease. 38. A
nmet hod for treating a condition, disorder or infection in a human or

ani mal s | ect ri sing adm ni sterin t her apeutically effective anount
o 8 confbund: BOIK LR B AP CPRPRE S A TOOU L EHBULTE FORBEL ol af mad
in clalnkﬁgns$gypr 31 to said subject. 39. A nethod of treating a

viral -nedi ated di sorder, a bacterial-nediated disorder, a disorder

nmedi ated by radiation, an inflammatory disorder, a disorder of WO 03/051893

PCT/ GBOZ/ 9570?&1 a 4u7at1tch%v§r gt 2Ym %E%g Iascco@r? rgu%d o) E)J.ec{lh O§_OC Lu? f 8? 1Rims

di sorder “i'hvo prolifteration é) drsor nvo?V|ng damage
to ceBIslgmakllllng of ceIIs, di abet es, OX|dat|ve stress, a degenerative
di sease, the effects of ageing, burns, a disorder involving calciumloss

or deficiency, or a disorder effecting an aquatic 5 organism conprising

adm ni st gui Ng (& HPBRFoRN & AbBRA 1h@1n?®f B A28 FS BB nlanuéBt@e &F a
conposition as clainmed in claim 30 or to a subject suffering fromone or

nore of swidicaserndifet vsesin 4 thegapeato wndiaghpetis ingthqdprctitehet thmiliner at e at
| east one o Salg.conditions. 10 40. A method of pronoting wound heal ing,
conpr|5|ng | nlnlsFerlng a conpound as clained in any one of clains 1-28
or a monposition as clainmed in claim30 or 31 to a wounded subject in an

c1'ai m 39, 35uherb i YO HEEACTA Vb () QEdBepranan Heupeuaugenarative |
di sease, t@aﬁﬁgaaf@ﬂay—nﬁgﬁzted‘@’%)@éx! ABhctbd . mBdlia RUZNEI e, a5d1sc§ili§131%§§iated
by radiation, an inflammatory disorder, a disorder of the immune system, ischemia,
arteriosclerosis, a disorder involving cell proliferation, cancer, a disorder involving
75 damage to cells or killing of cells, diabetes, oxidative stress, a degenerative disease,
burns, a disorder involving calcium loss or deficiency, or a disorder effecting an

aquatic organism.

36. A use as claimed in claim 34, for the preparation of a medicament for use as
20  an anti-oxidant, in promoting wound healing or use in combating the effects of

ageing.

37. A use as claimed in claim 35, for the preparation of a medicament for use in
treating a neuro-degenerative disease, preferably BSE, new variant CJD, ot

25  Alzheimer’s disease.

38. A method for treating a condition, disordet ot infection in a human or
animal subject, comprising administering a therapeutically effective amount of a
compound as claimed in any of claims 1-28 or a composition as claimed in claim 30

30 or 31 to said subject.

39. A method of treating a viral-mediated disordetr, a bacterial-mediated

disorder, a disorder mediated by radiation, an inflammatory disordet, a disorder of



42. A nethod of decreasing the lipophilicity and/or increasing the water 20
solubility and/or the therapeutic index of a pharnaceutically active
conpound wbD o3fosrspul a | as defined in any of clainms 1-20, ®ardGBRvbwd
conprising formng an adduct of said €bonpound of fornmula I and a thiol of
the formula HSR, wherein Ris a group as defined in any of clains 1-9 and
t he adduct is a conmpound of formula Il as defined in any of clainms 1-20.

25 43 A MRIARhAGGLA Wik, GRHA AL WNPERb M IR adfYGy o Tormed via a

M chael Treaction betwéen the’unsaturated conpoun rmula | and the

t hi ol . 44prolferaichichncerr epésoederdnvgrmgahaibige tbyells oekilog éiScetls,ai ned in
claim42 qgr, 30 claim43. WO 03/051893 .PCT/ GB02.05709. -48 45. A conpound
as. I ai nedeRSIEn RRGHVE P A AeBHCHR dItSoAr e SEACEAIASFRG PRSI | vate HOF

at a concgbddiat RRlBhg Witk KAk & GeABONYd RAXINM S SRl ddngaRtaqubBbi bi tory
effect on NF-xB activity. 5 46. A conpound as clainmed inclaim45, for use
in tréatiergarismendinpriomg adeypisisinge campeunabas dhiorid inespomsef cdifmsA-

conmpound cl aj i.n_cl al .or, 46.,~f Or, use 1 n.treatd virall

O otag BPets BhilBdy Oﬂé‘?%km’é%?rﬁ%ﬁlﬁl 20 Q8o bl Qe Bop bR o | |
treati ng smovd 6Bdaid ndeditioas inwhemhediuntaffectitd ekt wnehiopoa enleadtSoneodf
essential tp the pathology of the infecting virus, or wherein a

pat hol ogi ¢ d?EE’E‘S'Of the infecting virus can be reversed or prevented by
a heat shock response. 15 49. A conpound as clainmed in claim47, for use in
treating an infection with a virus that is not dependant upon NF-xB for
repliéatith, of debsdwdtrrhampsingprousiddireling dompisingedroipdstering a

compound as claimed in any one of claims 1-28 or a composition as claimed in
claim 30 or 31 to a wounded subject in an amount effective to promote wound

healing.

15 . 41. A method as claimed in claim 39, wherein the degenerative disease is 2
neuro-degenerative disease, preferably BSE, new variant CJD, or Alzheimet’s

disease.

42. A method of decreasing the lipophilicity and/or increasing the water

20  solubility and/or the therapeutic index of a pharmaceutically active compound of
formula I as defined in any of claims 1-20, said method comprising forming an
adduct of said compound of formula I and a thiol of the formula HSR, wherein R is
a group as defined in any of claims 1-9 and the adduct is a2 compound of formula II
as defined in any of claims 1-20.

25
43. A method as claimed in claim 42, whetein the adduct is formed via a Michael

reaction between the unsaturated compound of formula I and the thiol.

44.  An adduct, prepared ot preparable by a method as claimed in claim 42 or

30  claim 43.



20 50. A conmpound as clained in claim45 or 46, for use in a cytoprotective
treatnent. 51. A conpound as clainmed in claim45 or 46, for use in treating
a di sor dewotohas1893 nvol ves damagi ng or killing cells. 25 5PCTIGRS205700
conpound as clained in claima45 for tH® manufacture of a nedi cament for
use in a therapeutic or diagnostic nmethod practised on the human or ani nmal
body. 30 53. A use as clainmed in claim52, wherein the nedicanent is for

use in a,qher Lok R82LAR04 i As,Aef LReLk 1 P42k 0PEbAL A Chpldg 6-51. WO
03/ 05189345PCT/@§§1})8§9%6 _aZFg 54. rifmst hod of treating aacoﬂ%ﬁi on,

di sor der aetivitaftE&H honcomceathtinnnt whidnsadkcompobjébes nesmmificiong

adm nisterjng a therap ically.effective anmount of a conpound as cl ained
in clai m#8{GT% '?tﬁ?aggé‘??aﬁ\%vé?yei n said condition, disorder or infection
is as defined in any of clains 46-51. 5 55. A nethod of providing a
cytoprotective treatnment to a human or aninmal = subject, conprising

adni nisst e ng & compoapdas ickinky i Fhise by borats dmtreafing 2 CORPBIMA  as cl ai med
in any .Ofre%c?"sﬂﬁe.t%‘r’a’}?e]attsﬁoé?}eg%&’r@. ect. 90 56. A cytoprotective nethod,
conpri singadmni stering a cytoprotective anount of a conpound as clai ned
in any of clains 45-51 to a human or ani mal subject.

47. A compound as claimed in claim 45 or 46, for use in treating a virally
mediated disorder.

70
48. A compound as claimed in claim 47, for use in treating a viral infection
wherein an inflammatoty component is not essential to the pathology of the
infecting virus, ot wherein a pathological effect of the infecting virus can be
reversed or prevented by a heat shock response.

15
49. A compound as claimed in claim 47, for use in treating an infection with a
virus that is not dependant upon NF-xB for replication, or does not have xB

elements in its genome.

20 50. A compound as claimed in claim 45 or 46, for use in a cytoprotective

treatment.

51. A compound as claimed in claim 45 or 46, for use in treating a disorder that
involves damaging or killing cells.

25
52.  Use of a compound as claimed in claim 45 for the manufacture of a
medicament for use in a therapeutic or diagnostic method practised on the human

ot animal body.

30  53. A use as claimed in claim 52, wherein the medicament is for use in a

therapeutic treatment as defined in any one of claims 46-51.
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54. A method of treating a condition, disorder or infection in a human ot animal
subject, comprising administering a therapeutically effective amount of a compound
as claimed in claim 45 to said subject, wherein said condition, disordet ot infection

is as defined in any of claims 46-51.

55. A method of providing a cytoprotective treatment to a human or animal
subject, comprising administering a therapeutically effective amount of a2 compound

as claimed in any of claims 45-51 to said subject.

56. A cytoprotective method, comprising administering a cytoprotective amount

of a compound as claimed in any of claims 45-51 to a human or animal subject.



