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derivatives Description The present invention relates to celta$tP 200

*cycl opent enone derivatives, their 1o preparation and uses in medicine and

ot her fi el dWO W&#3Sdus conpounds conpri sing the rycl opent enRERGBOAY868
structure (also known as the cycl opentengne nucl eus) are capabl e of

i nduci ng the heat shock response. The heat shock response is a fi ner
regul ated and highly conserved nmechanismto protect 15 cells again
different types of injury, including extreme tenperatur esnm‘mmwmmm\m
stress, exposure to toxins and viral infection (1). In hu

triggering of the heat shock response requires activation of a »gse6*
transregul atory protein, the heat shock transcription factor type 1 (HSF

1), which controls the expression of cytoprotective heat s [

(HSPs) (1). Wereas HSP i nduction was at first interpret edmummmmm Immal
for detection of physiological stress, it is now accepted that, are
utilised By cells as nol ecul ar chaperones in the repair process | owi ng
different types of injury to px n@i@g& e depivitivésng fromthe accurrul ation
and aggregation of nonnative proteins (1), Jn particular, a cytoprotective
role of the heat shock protein HSP?OQ&%—R&%been descri bed in a wde

vari ety of human di seases) including 25 ischem a, inflammtion and viral

i nfection (2- 5) For these reasons HSF 1 i s considered a novel, attractive
target for cyhepresericinrensioaralageste gertain cyloppntenone dravatives their vi r al

i nfection, Sgpetrpgfa?ioﬁtanéluseshﬁ‘{ﬁem%’%cf&ﬂEr flelgd. ass of prostagl andins (PGCs)

wi th potent iviral activity function as HSP70 inducers via HSF1
activation (6,7). 3o The ability of prostaglandins of the A type (PGAs) to
i nhi bit viraky, i &ﬁf&uf t

i nfections mg;ﬁ??{g&ﬁé%%g? ?glglpfl%ﬁ g%%cyk%?e&%ggsh n%w we i (%lg?ab ‘?éﬁgd t hat
PG cont ai ni n WY@P@WGMWWMCGW ?ﬁlnév@n@therhe@héi@kcﬁwem ahlke r i ng
structure (c £:35hi i EP
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i ncl udi ngs herglaguinsditferenpapanyiiojuryrindeding @nrmmmwmegxldme
retroviruses [ 88Gnd Jhdv I chani sm
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het er odi rer dbuni G i nhi
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primary (vir S t ok nes)
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i nvol ved in man hoIo event s d ncl udi ro essm f AlLDS, by
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have shown t rvlvallt o¥ent WS ggt?vxty function as HSP70 inducers 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 PG containing an «,B-unsaturated carbonyl group in the

cyclopentane ring structure (cyclopentenone PG, cyPG) possess activity against a



20 prostagl andi ns inhibit NF-xB activation and NF-xB dependeﬁtn Eh; ;R@
transcription in human cells, by preventing |xBa phosphoryl atitoP=
“degradation, and that this effect is strictly associated with HSF1
activati on Wwbl1448ant oro et al, have identified the nol ecuPCl/GBOVA48G8Ur e oOf
natural prostaglandins 25 responsible fop HSF activation and NF-xB

I nhibition (13). One conponent of the PGA nol ecul e, cycl opent-2-en-1-one
(al so known as 2-cycl openten-1-one), at a concentration of 125-S00-CM has

been shown to.be abl e Cti HSE1 an o ¢apidl.y and sel ectively
Crioger the SifkwEenEo/PNALRdIOUR ifdds, Fifudidh hBes it RaBRRR TIRRER s on
rycl opent - 2- efthdmexe virases hed Petadvirasestin rbgmaldin Guolekparimddtabalbdits @)t i vati on
by chem cal ﬁx B{] ﬁi ol o??i Cl?l indglcer.s.. These effects ay e associated with
antiviral ach Do ISR o5 te AT ARYIOr it SHSHEOM Ty sEherfhipwn antivitgl gep 200
- 3 Conpoundsagent asd ivahes ehe/intllictioncofHe@Sshidtck pPoteint ad tiedfhibitien of the

cycl opent - 2- ene- 1lone r.ing and_have a doubl e hond di rectlﬁ attached to the
ring (in AddrFersHPEs? oA aucle feeter-R1D fested 6!l one ring). The
conpounds al so have an oxygen atomdirectly attached to the ring via a
single bond.ﬁ According to a first aspect of the present invention there

i s provi ded NFcghPAMGIRcblesykarreH grsaription faciyr which has agritigpyole io |

wherein: 10 Flonhéting inflimhafibR $hd FivilGEpIRA SN FUNS Th dseeklB) KELkBOdxiR) key|
group containing 1t bstituted or unsubstituted

0. 3 carbon atons;” Rz_is a’'s

strai ght chaiMcéye Greplesmg camplex, wgfmasdowa%ﬂ f;yrﬁy:‘ 2 gerstpsimeneampried y

i ncl udi ngp at of FAPLnDPES BRI BoRRA tdlidhibitdrP bRABNS K?hf‘etIQB,faﬁﬂf, W@4llyal ni ng
1-12 carbon atons; ' 1s R3 is a substituted of unsubstituted alkyl, "al kenyl,
al kynyl , ar ylxBoapad jsactizptad keregponse to arigrary friqusesr Bamseriso BV oardopdesicl udi ng
at | east oneARiRMAASPHtoRinkd) DaBRIgBAR sathaligi DN Statiflafdnttidhdrs Repid - 12 car bon
atonms, or a silyl group; R4 i's H, "or_an al Kyl’ group contarning 1-3 carbon
atons; X i s PhesphafylatiopandgiegipgatiomebixBntesulting imNioP Hrenslacatiog tythe H

hal ogen or ap,aldsyheleQHP FAPSH AN taq)ﬂmSatcsgweexﬁtsm amﬁ{eﬂlg%agﬁg, &e cis-
or trans- with respect to the carbonyl carbon in the cyclopentene ring. For

t he avoi dancgenss eaensding signalling proteins: nkaggatiganestindude inflammateryiand denot es an

a . chemotactic cytokines, cytokine receptors and viral genes. NF-B is involved in
many pathological events including progression of AIDS by enhancing HIV-1
transéription and is considered an attractive therapeutic target for novel antiviral
and anti-inflammatory drugs (12). Santoro et al. have shown that cyclopentenone

20  prostaglandins inhibit NF-xB activation and NF-xB dependent HIV-1 transcription
in human cells, by preventing IxkBa phosphorylation and degradation, and that this
effect is strictly associated with HSF1 activation (11).

Santoro et al. have identified the molecular structure of natural prostaglandins

25  responsible for HSF activation and NF-xB inhibition (13). One component of the
PGA molecule, cyclopent-2-en-1-one (also known as 2-cyclopenten-1-one), at a
concentration of 125-500uM, has been shown to be able to activate HSF1 and to
rapidly and selectively trigger the Synthesis of cytoprotective HSP70. At the same
concentration, cyclopent-2-en-1-one has been shown to be able to block NF-xB

30 activation by chemical or physiological inducers. These effects are associated with

antiviral activity during infection with rhabdoviruses (13).



25 group with one or nore double bonds in its carbon skel etor]ls(agg L@a term
"al kynyl " denotes a group with one or nore triple bonds in it F E
"skeleton. It should al so be understood that, for the purposes of this

speci fication, alkynyl groups may |nclud§ bot h doubl e and single bonds in

their carbon skel etons. i 0o s~P ~ao~ -4 Rz and R3, independently, can be
substituted with one or m)re =0, -ORS, -COORS and/or a hal ogen (preferably
fluorine)group or atom rein,RS is, independently, .hydrogen or an aI kyl

group cont afemRFUR Strbaq:oes BV BPresRal BIVEnuom FPRPHSE # GYHIoRRM 20f

met hyl groupe ﬁng%nér}flv&@ dob BRERSIIABAICHY arts 2 RS tHE‘ %fﬁgf(fd iddiﬁt%h thH%“
present, the heteroatomin the carbon skel eton of

preferably @)ﬁ@é)nndmflth‘t)g}mhowntétﬂrphhpne mg)RlThesccng‘bmcbtﬂlgo h@ﬁdr'fmgen or an
unsubsituted_al kyl (p t hyl en bei ng nore
preferred. W%%a?%foé%ﬁ rggcggﬁe%)lflg %1351% up; hydrogen bei ng nore
preferresg. 25 Each of Rz and R3 i ndependent |y, can be a substituted or
unsubst i tut stral ghh chai n, Eranched and/ or a| kenyl Ikyné ‘é%goup.
R3 can be a pehing 1t 2 Hr e 2sRAsE OhSHS PPN 1RYenkograere PFP"‘ hEPRBBOWHY/ or
cyclo-alkylh;@ngggygnnmmgn_Rz is a substituted or unsubstituted al kyl,

al kenyl or al kynyl group it preferably includes up to 10, 9, 8, 7, 6, 5, 4,
or 3 carbon atonms. In preferred enbodi nents, RZ contains the 7, 3 or 2
carbon atons and is preferably an al Kyl 2®Rgroup. In especially preferred
embodi ments RZ is C, HL5, iso-propyl, |pr etthyl. R3 can be a substituted or
unsubstituted al kyl or aral kyl gXaup”ax i
i ncl udes a carboxyl and/or a carbon
enbodi nents, is a substituted or unguby 3ed strai ght chain, branched
and/ or cycl o-al kyl group. R3 preféﬁag# contains 5, 6, 7, or 8 carbon atons
when it includes or is a cycloalkyl oup and 5 or fewer carbon atons when
it is a straight chain or branched al kyl group. In other enbodinents R3 is
an aral kyl w r§EP 2004 -5 group and preferably contains 6, 7, or 8 carbon
atons. Wen ﬁ§ i'S a straight chain or branched al kyl group it, nore
preferabby, cont & hsH4or asubstitatedan wisobsituded afkst bﬁdlkeg(}mgwlﬁ(@’dnt@ihﬁt@B are
cycl ohexyl g % sl%o and the preferred aryl group is phenyl. In preferred
enmbodi ment s 0 REARONAEMSTi nyl (i.e., a 1-oxo-3-carboxyprop-1-yl) group, or
derivative. The genrdy @lﬁBsY@utE&%r REsEbsardted Qﬂfﬁlgl#:&{aﬂi/br bfan€hed Ql\ll%l alkenyl

1- oxo- 2- net hyl - 3car boxyprop-1-yl) group, roup wherein t ’E
carbon at onsr eﬂi}’tlﬂegrgum,mmgﬂlna}h)if@hyllligﬁtdﬁ%ﬁa ohe dftegoatamuingtsexdrloon ﬁk@éﬁom,r ated

30 R3, in preferred

ring. Thus, th oﬁitamn glxée %nmge a 2-carboxyphenyl carbonyl or a
2- carboxycyc 0 exy rou
15 R,isa subst1tuted or unsubstltuted alkyl, alkenyl, alkynyl, aryl, aralkyl

aralkenyl, or aralkynyl group, optionally including at least one heteroatom in its
carbon skeleton, and containing 1-12 carbon atoms, or a silyl group;
R, is H, or an alkyl group containing 1-3 carbon atoms;
X is H or an alkyl group containing 1-3 carbon atoms;
20 Y is H, halogen or an alkyl group containing 1-3 carbon atoms; and
R, can be cis- or trans- with respect to the carbonyl carbon in the

cyclopentene ring.

For the avoidance of doubt, it is confirmed that the term “alkenyl” denotes an a

25 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

include both double and single bonds in their carbon skeletons.



In"further enbodinents, R3 includes a carbonyl group a to the Ppygﬁpmﬁkom
bound to the cycl openteneone ring. IS Wen R3 is a silyl group’lFt*rs,

“preferably, a tri(organo)silyl group. Each of the organo- groups can be a
substituted or unsubstituted al kyl, aryl 4and/or aral kyl group, optionally
including at | east one heteroatomin its carbon skel eton. Any conbi nation
of three such groups (e.g. one al kyl group, one aral kyl group and one aryl

group; one qr t al kyl groyps conbiped with two or one aryl or arak
groups; 20 B¢ er};D Rgdﬁﬁﬁéeng%@}érf@ %W@Bgltawéyw% PBEFE mare TiPeSie Cﬂ@é
preferably Bayg s bdent @r@fe%gbﬂhﬁbﬁﬁe?ﬁ%ug\é@%&n%ﬂéreﬁi Rsaismex edllefHpS are
present, preferably they have dat |east” 6 or 7 carbon atons respectively.
Preferred ahydrogemopsniakyl geeppsoatamingupupst eanbopateies: Re grefieedblyis gr oups

i ncl ude bengzyk groups. |f desired, the alkyl, silyl, or tri(organo)silyl
groups, bené%?“%?nﬁ %nf?hgﬁgﬁﬁ% can include various hetero atons 25 and/or
groups (&.9. one or nore hydroxyl groups and/or hal ogen atons may be
present in the Thys the qQrgang- groups can be substituted with one or
more =0, - ORsand ook q&ﬁ@?Bﬁyﬁap éﬁm?bﬁﬁF@aably fluorine) group or atom
wherein RS is, independently, hydrogen or an al kyl group containing up to 4
carbon atons. RS preferably is hydrogen or a nethyl group. 30 Conpounds in
accor dance Whdn priseeritntherheiesnatont st thegartipn skgleparopf B, predior Rvie peafemblyoner s
and all suc nt.j al mxtures thereof and racemates are
enconpassedggﬁgﬁhéhgggéZﬁfH&%@gntion. Both R- and S-enantioners of the 1
0 SEP 2Q6 -6 conpounds of the present invention are useful. They can each
be provided_in a for uhstantially free o e ot.her. enantjonmer (e.g. at
eant 7506 - Bt Distpbl D v s by Al RaiPRb TRk R s s (e 0.
racemc nixhya&%}ngamghﬁM@M@@ﬁghgp be used. 5 Many conpounds in accordance

with the invention exist in both E and Z fornms, i. e. with RZ being cis- or
trans to the carbonyl carbon in the cycl openteneone ring. The present

i nvention erc i.ndj..vi jﬁgﬂg ) ereof. 20
Conpounds o “?ﬂg&gégglg%%f%gn%triagﬁktﬁlggé%g]? (o[a (il %eglnl?&lg% ﬁo)é% g%\eggl:srg@r om t he
punagl andi ns and prostagl andi ns that have been discl osed previously for

t her apeuti c _pur peses. ;I rticular, it can,be noted that.conpounds of the
present 1 nvEAEE OF Raghdt PagRiEn e aprbsderba e GoorgR S RHAER: | at er o
si de chai ns Cflﬁﬁymahyh&a@m/% alk@AY! bﬁhm,]apﬂ%mlg_han 7 carbon atoms)_ att ached
to the cycl opentenone ring structure. Thus, although two such chains can be

included if desired, preferred conpounds of the present invention do not

| nol uded [ _ s of the pr i _
i ncl ude t he RRLESENGS.BLILAY JitthsORBuRLsBARNE Enkifl Baflhed £8/6DI 05 alig1

associ at ed prost agl andi ns. n aspect of the present
inventian tigeyuwp.is provided a conpound having the formula LRI X ~"~ " R2
OR3 | wherein: R is H or a substituted or unsubstituted al kyl or al kenyl
group containing 1 25 to 3 carbon atons; RZ is a substituted or

unsubsti t ut athal Ryls,a stibsgiivéd onhksibydicuta) slkyl, ke vt abkiaylkesyp ic or
ar al kynyl gro%p, ptionally including at |east qﬁe hetergatomin_its carbon
skel eton, aR& E’Ei‘rl?fya‘inﬂ s 4P 19 18ahfors &t OF 3 carbon atoms. In preferred

embodiments, R, contains the 7, 3 or 2 carbon atoms and is preferably an alkyl

25 group. In especially preferred embodiments R, is C,H,;, iso-propyl, or ethyl.

R, can be a substituted or unsubstituted alkyl or aralkyl group and, in preferred

embodiments R, includes a carboxyl and/or a carbonyl group.

30 R, in preferred embodiments, is a substituted or unsubstituted straight chain,
branched and/or cyclo-alkyl group. R, preferably contains 5, 6, 7, or 8 carbon
atoms when it includes or is a cycloalkyl group and 5 or fewer carbon atoms when it

is a straight chain or branched alkyl group. In other embodiments R is an aralkyl



1 0 SEP 2004 - 6a R3 is a substituted or unsubstituted al kyl, £0 kepyioos
al kynyl, aryl, aral kyl aral kenyl, or aral kynyl group, optlonalry I ncl udi ng

“at | east one heteroatomin its carbon skel eton, and containing 1-12 carbon

atons, or a silyl group; R4 is H or an alskyl group containing 1-3 carbon
atons; X and Y, independently, are H, a hal ogen, or an al kyl group
containing 1-3 carbon atons; and RZ can be cis- or trans- with respect to

th b | f t |
for Che onu GRRFaR bRt QUSR5 i Bbrid 3 15153 R iRl ©°
shock responsebranched alkybgtoati, more\prefataubdmctoatagtt 4ios Or deben atbms.

bact | - t ed t Tl

v 1 adi at ong TAFER SHARHER Stape FR LY EoRePE Sidbs entfhd REPin it Boinddy

i schemi a, arphéagscl erosis, disorders involving cell proliferation,
di sorders_invol ving damage to, or killing of cells, or diabetes. Ts In a
preferred® embodi ment, RZ is a substituted or unsubstituted heterocyclic

aral kyl or apy raélqwemmaﬁnerﬁz K78 aRficdn gt(b@taﬁtﬁx%ds SLrbURFHBL1 L1 LE0 P oy

phenyl, thiopheneyl, pyrldlny group n nore preferre
i s an unsubsbr dmwxmhl’ﬁmr&nwtwe ATy b@la ﬁ;methphewmyl (k. e roxiophreveyhy - 3-

hal ophenyl or Iko ro The h o roup ref bly a

fl uor ophenyl c%;rrou ﬁgle?ll)'gér&f oxy&rl{ce)mlw eprbf%ﬁﬁfaé ?%?6%’!1%/0{%

met hyl Oxyphemydcnﬁﬂ(h};tpfty'lfbﬁnm’a]?ﬁ‘@ﬁdf efurddosti matlttﬁateﬂ rlﬁ? alﬂﬁxsmaeaieﬁvhﬂﬁée 3
illustrated in e follown or e, especia e CTC 31,2

4, 5 6 4hd 9% SRR A S %Farﬁzxy Flobfoniea gapy &Pube used
with alternative enbodi nents of R3 to 25 those |IIustrated in the

i ndi vidual fornulae and vice versa. Preferred conpounds in accordance with

t he i nventi ol furthercenbdrimients, Byitrdudes a' carlipnSERroRP04 taMheOdtygdR 5vbm Boudd

CTG 31 PCT/GBO /04868 N~ O Oi. -Si CTC 32
to the cyclopenteneone ring.

15 When R, is a silyl group it is, preferably, a tri(organo)silyl group. Each of the
organo- groups can be a substituted or unsubstituted alkyl, aryl and/or aralkyl
group, optionally including at least one heteroatom in its carbon skeleton. Any
combination of three such groups (e.g. one alkyl group, one aralkyl group and one
aryl group; one or two alkyl groups combined with two or one aryl or arakyl groups;

20 etc.) can be present. Where alkyl groups are present, they preferably have from 1 to
5 carbon atoms. Where aryl or alkaryl groups are present, preferably they have at
least 6 or 7 carbon atoms respectively. Preferred aryl groups include phenyl groups
and preferred aralkyl groups include benzyl groups. If desired, the alkyl, silyl, or
tri(organo)silyl groups, benzyl or phenyl groups can include various hetero atoms

25 and/or groups (e.g. one or more hydroxyl groups and/or halogen atoms may be
present in them). Thus the organo- groups can be substituted with one or more
=0, -OR;, -COOR; and/or halogen (preferably fluorine) group or atom, wherein R
is, independently, hydrogen or an alkyl group containing up to 4 carbon atoms. R;
preferably is hydrbgen or a methyl group.

30
Compounds in accordance with the invention exist in the form of a least two
enantiomers and all such enantiomers, unequal mixtures thereof and racemates are

encompassed by the present invention. Both R- and S-enantiomers of the
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compounds of the present invention 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.

Many compounds in accordance with the invention exist in both E and Z forms,
1. e. with R, being cis- or trans to the carbonyl carbon in the cyclopenteneone ring.
The present invention encompasses all such individual isomers and mixtures

thereof.

Compounds of the present invention have significant differences from the
punaglandins and prostaglandins that have been disclosed previously for therapeutic
purposes. In particular, it can be noted that compounds of the present invention do
not require the presence of two long aliphatic lateral side chains (usually each
comprising more than 7 carbon atoms) attached to the cyclopentenone ring
structure. Thus, although two such chains can be included if desired, preferred
compounds of the present invention do not include the presence of the two long

aliphatic lateral side chains associated with prostaglandins.

In a second aspect of the present invention there is provided a compound having

the formula I:-

wherein:-

R, is H, or a substituted or unsubstituted alkyl or alkenyl group containing 1
to 3 carbon atoms; '

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

carbon skeleton, and containing 1-12 carbon atoms;
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R, is a substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, aralkyl
aralkenyl, or aralkynyl group, optionally including at least one heteroatom in its
carbon skeleton, and containing 1-12 carbon atoms, or a silyl group;

R, is H, or an alkyl group containing 1-3 carbon atoms;

5 X and Y, independently, are H, a halogen, or an alkyl group containing 1-3

carbon atoms; and
R, can be cis- or trans- with respect to the carbonyl carbon in the cyclopentene ring
for use as 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 disorders,

10 bacterial-mediated disorders, disorders mediated by radiation (e.g. by UV-radiation),
inflammatory disorders, disorders of the immune system, ischemia, arteriosclerosis,
disorders involving cell proliferation, disorders involving damage to, or killing of

cells, or diabetes.

15 In a preferred embodiment, R, is a substituted or unsubstituted heterocyclic, aralkyl
or aryl group. Thus, R, can be a substituted or unsubstituted phenyl, thiopheneyl,
or pyridinyl group. In more preferred embodiments, R, is an unsubstituted
thiopheneyl, pyridinyl, phenyl, dimethylphenyl, halopheny! or alkoxyphenyl group.
The halophenyl group is preferably a fluorophenyl group and the alkoxyphenyl

20 group is preferably a methyloxyphenyl group.

The preferred embodiments of R,and R are those illustrated in the following
formulae, especially in formulae CTC-31,2 ,3, 4, 5, 6 and 45. Each of the
embodiments of R,, given below, can be used with alternative embodiments of R, to

25 those illustrated in the individual formulae and vice versa.

Preferred compounds in accordance with the invention include the following:-



HO\ A12 O- 0 0 0 A15 OH O All ~ 0 SEP 2004 - 10 In t?e for%gﬂing
formul ae and el sewhere in this specification, groups joined by Bobkis own
“as can be orientated in either the cis- or trans- configurations and both
such fornswgoiaasst he E and Z forns) of the depicted conpBCHEBOWGEES t hi n
the scope of the present invention. 5 Ly _a third aspect, the present
i nvention provides a nethod for preparing conpounds in accordance wth the
first aspect of the invention. Such nmethods conprise reacting a conpound of
formula Il: UR /"""" R2 OHIl 1o with a silyl chloride, succinic
anhydride, or a derjivative or succinic anhydride, prefe@abky in the
presence of a baseohnd, nore preferably, also in the pfesefjce of an al kyl
am no pyridine. Th& al kyl am no pyridine is prefera ydi g€t hyl am no
pyridine. 15 In f Rl and RZ are as defined aboye and the silyl

group in the sil loride is also as defined abqg £ succinic
anhydri de derivative ff selected to provide the r group R3.
; b g
| i
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Conpounds of formula Il can be prepared by the nethod describeg in exanple
7 20 bel ow, or by using general nethod (b), which is described Ie 1
“below, in which Qis either a hydroxyl group, or is reduced to a hydroxyl
group bef oy gmapsanci ng. I n accordance with a fourth aspeB€T/GBOYHB6Spr esent
invention, there is provided a 25 nethog of preparing conpounds of fornula
[l 'l 0 SEP 2004 WO 01/44254 -11 OXR2 Y OR3 including the steps of: S
(a) reacting a conmpound of forrmula IV OX Z Y OH IV PCT/ 00104868 with a
silyl chloride, succinic, anhydride or a succinic anhydgi de derivative, to
preferably in the pr e of a base and, nore prefgrallly ,also in the
presence of an al mo pyridine (the alkyl & ridine is preferably
di ret hyl am no pyhiding), to prepare a conpound |pf rmula V: OX ZY OR3 V
IS and 20 (b) re i a conpound of formula Vi, 0 SEP 2004 - 12

OH OH
- A6



OXVI YQwith Rz CHOin the presence of a base to give a cquound of
formula VII: OX ~"'",w, RR Y QWVII s wherein; when step (a) i P 18 out

“before step (b) Z is hydrogen, Qis OR3 and the bonds between Z, and t he

cycl opent ewe oiidgs ar e si ngl e bonds; 1o when step (b) is REWGRMOHE before
step (a), Qis an oxygen atomor a hydrexyl group, Z is CRZ and the carbon
atomin the CRZ group is bonded to the cycl opentene ring by a doubl e bond;
when Q i s oxygen, the bond between the oxygen atom and the cycl opent ene
ring is a double bond and it is reduced to a hydroxyl group befone step (a)
is carried 15 out XS Y, R2, R3 and the group in the silyl {chloride

.y and the succi ni i de derivative is g®
provide the rgguirad group R,. In fu spects, the present
provi des conpgynds si n accordance w t {20 tthe second aspect @@
for use in aqgly>’f, particularly f t herapeutic treat nent
human or ani Nal_/body, or for use in i agnosti c nethod pragelN on the
human or ani mal Yody. Therapeutic and d\agnostic nethods,
of conpounds in @ccordance with the pre i nvention, are S0 Wi thin the

medi cament s \or \
the human or /aniwal Mody lie within/he
i nvention. H&ref erred therapeutic HEY di agrmostic applications
i n accordance w thahe invention are di scus88d in the fol Wi y
A conpound of the present invention will preferably have activity in
respect of one or nore of the follow ng:(a)activating HSF(b)inhibiting

NF-xB2s (c)inhibifing the replication HSV-1(d)i nhibiting t replication
of Sendai virus(elinhibiting the influgnza virus. A skilled pefson can

readily assay f@ he above activitie anpl es -of suitable assay
procedures are f jut herein in Exa 9, 10, 11, and 12.

o o |
0 8 ?
o —Si— : _ Si
' AlQ ' l
0 All ’ Al2
CY/

AlS

OH



Coipounds that have greater activity than cyclopent-2-en-1-one (at |east at
certain concentrations) are nost preferred. Such conpounds nay fof §eSEmi0e

“have a level of activity that is at |east twice the | evel of

cycl opent-2-en-1-one. More preferably, 2514t is at least ten times that of
cycl opent-2-en-1-one. In a further aspect of the present invention,
conpounds in accordance with the first aspect of the invention can be used
to treat planf hdifseasasy fdaildeCidad{epherd @l thisWpreification, grotipsJoffel 13004 WO
01/ 44254 - 14 Medi cal es PCT/ GB00/ 04868 npounds of the present

i nventi on nelomsts shew@ FsciRnheoripasited in ﬁlﬁléqrcg%ﬁtSr er garpgoaligprations aad
treatnments o]
W ehin the csabatSRTolb RREl B e £ IHEY TR PN SR IERLE Wit the
prophyl act i cscope mhyhdprdasentrieggeein. of an exi sting condition. Treatnents are
desirably of disorders which can be treated in a host by the 10 activation
of a heat’ shock transcription factor {e.g. HSF1l), by the induction of heat
shock prot eifsa {irdaspass) (A9 prRREOnvéntidmsrovites RithéthBd §br Plepifing Yemhpousds
preferred treatnments are dlscussed bel o (I't .shoul ap reC|ated t hat
certain di soindgiseardange withcthadisptsaspe g@‘%m‘a{leéugy hftfgés?na?f&eby
non-viral 15 ahssn of any indication to the contrary)
treat ment of %ﬁ@ﬁﬁéggﬁ' ngﬁfer |sgg%vered whet her or not the disorder is
medi ated by viruses. It should al so be appreciated that there is sone
overlap between the various categories of treatnent discussed - i.e. the
categories are not intended to be exclusive). 20 1. Treatnent of
viral -nmedi ated di sorders NF-xB J ed in the pathogenesis of certain
viral infections. It is known t sho X proteins {e.g. HSP70) can

of fer protection against the pathog f viral infection. Conpounds of
the present invention may be act| r cing the 25 replication of

vi ruses. Conpounds of the present' i R/ention nmdy be useful in treating
viral -nedi ated di sorders. These include disorders nedi ated by RNA viruses,
as well as disorders nedi ated by DNA viruses. 30 Exanples of viral

di sorder g t hglthieyly b&ﬂbh&@ts@eauﬁﬂm gA88 VndferRhativd6r m&ﬁﬁehnwmmatl on

i ncl ude di sorders nedlate retrOV|ruses ( . herpes viruses
(e.g. HSV-1, pr@ﬁmf blpiwyihe p@@/euzge ofisabampre, mate Bfegﬁehlyxdsmrr theepregense of an
illustrated I viruses
and |nclud|ng ﬁﬁﬁn§ g%@?}Eggg%ﬁﬂﬂﬁﬁédgéﬁgﬁggéS?ggﬁgﬁggch Hggﬂg?onatltls
vi rus, rabi egyridinases) ) picornaviruses (e.g. rhinoviruses, hepatitis A and
polio viruses), hepadnaviruses (e.g. hepatitits B viruses), t ogavi ruses

(e.g. rubella viruses), poxviruses (e.g. nolluscum contagi osum virus).

15 In formula II, R, and R, are as defined above and the silyl group in the silyl chloride
is also as defined above. The succinic anhydride derivative is selected to provide

the required group R,.

Compounds of formula II can be prepared by the method described in example 7
20  below, or by using general method (b), which is described in example 1 below, in
which Q is either a hydroxyl group, or is reduced to a hydroxyl group before

commencing.

In accordance with a fourth aspect of the present invention, there is provided a

25 method of preparing compounds of formula III:-



Additional viral disorders that may be treated using conmpounds of the
present invention include: filoviruses (e.g. Ebola virus), bymyapprpges

“(e.g. hantaviruses), arenaviruses (e.g. lassa fever virus), flaviviruses

(e.g. yell oMiofogMserssand hepatitis C viruses). 10 Conpounds pgfr/ddgoisesent
invention may be particularly useful in treating viral and other disorders

t
af fecting aquatic organisns (e.qg. fishfléfustaceans, etc.). Such disorders
i ncl ude di sorders nedi ated by the snout ulcer virus, by the iridovirus, by
the | ynphocystis disease virus, etc. 1S Conpounds of the present invention
may therefore be used in aquacul tureQ They may be used in food for aquatic
organi snms. Such food is within the sqope of the present invention. It wll
generally be sold in seal ed contXige vIRgbel | ed appropriately (e.g. as
fish food, food for crustaceans, or aquatic organisnms, 20 etc.).
Al ternatively, conpounds of the pre i nvention may be used for water
treatment or for direct applicati¥n to &Rgaticrprgani snms. Such conpounds do
not therefore need to be present in foodstuffs in order to be useful in
aquacul ture. 2. Treat of bacterial mediated disorders 25 NF-xB is activated
in response to bacterial infections. Conpounds of the present invention can
be useful i 2l | isofders arising fromsuch infections - e.g. in
treating Npﬁﬁﬂﬁgﬁ%ﬁﬂ gigﬁggnflannation. Most commonly this will arise due
to infection with gram negative bacteria. However it may al so 30 arise due
to infectd orp, it pQsSIti C igr(e.g. S aureus). 3. Treatnent of
di sor der s’l med at 25%@g}a§§?{§t°?éﬁoﬁﬁr@%@acti vated in response to radiation
(e.g. WW-radiation). '~'D SEP 2004 WO 01/44254 -16 PCT/ GB00O/ 04868
Compounds of the present invention can_be useful in treating disorders
medi ated by radiation) Such disorders clude cell and tissue traum, cel
and tissue ageing and cancer (e.g., ski canier). 4. Treatmant of
i nfl ammati on and of disorders of system NF-xB is activated in
response to inflamuatory cytoki nes. is believed to be an early
medi ator of the inmmune and infla ry onpes. | o Conpounds of the
present invention can be useful in treati i mmune di sorders (e.g.
aut o-i mmrune disorders) and in treating inflamuatory di sorders. Exanples of
specific inflammtory di sorders and di sorders of the i mmune systemthat may
be treated with anpounds of_thegg;esent invention include rheumatoid Is

arthritis, mth? pihd chlende.syranic aahiydridecs i sugeinicyankiydnidecdesivanvedr one,

hepati ti g angiferab .ihrtHQ?jée)'ienc\é%T Q!Ua?n{ aﬂ&tﬂ&gy?{fkﬁgl ng'cg kxggie{hqieegeﬂgeuéf an

eryt hemat osi's di ssem nat and i nflammtory di sorder

gastro-int thmW%ldlf{eect}y: aligyl eming pyridinerisqueferbly dietlyd hmirica and
Arterioscl engsiimel Qo PFepiR 4 SorhpBiddFiBHuA Va8l | proliferation. Conpounds of
t he present ‘i nvention can be useful as anti-proliferatives. They are
therefore useful in treating, inflammatory granul omas, neointima
proliferation in arterial and venous restenosis, and cancers (including

| ynphonas, | eukem as, 2s sarconas, carcinonmas and nel anonas).

O

15

and

20 (b) reacting a compound of formula VI:-



6. Treatnent of disorders involving danage to or killing of eIIs Fbat
shock proteins are known to provide a cytoprotective effect. unds

of the present invention can be useful in treating disorders |nvoIV|ng

darmage to or killing of cells. 1 0 SEP 2004 WO 01/ 44254 PCT/ GB00O/ 04868
-17 These disorders include chemcal toxicity (e.g. due to ingestion of
toxins, such as paraquat, or to overdosing wth nedi canents) such as
paracetanol ), oxidative cell danmage, cell and tissue ageing traung,
hepatitis diabetes and the effect of WDrns. The inventive conpounds, also,
can be used to conbat the effects of eing in a human or aninmal, and to
pronote wound heal i ng. CKher condXLli of this general nature, that can be
treated using conmpounds of the prese vention, include oxidative stress
and degenerative di seases, especiall ur o- deggner ati ve di seases such as
BSE, new variant CfD and Al zhei ner disegse. 10 7. Other treatreats

Cycl opent enone prostaglandins are of known utility in stimulating

per oxi some proliferator activated receptors (PPARs). Conmpounds of the
present invention, thus, can be useful in treating diabetes (including

conplications.ar th refrom. ounds of the present ention can
al so be usedwﬂtﬁ qﬂheéﬁ?} gsegee 8% (B’Pﬁfenﬁ%sglv?]a\ﬁﬂf”(?ﬁuﬁgloé ?ﬂt‘rﬁ“ﬂéé@\f

deficiency is inplicated or involved (including bone disorders, skeletal

di sorders, dental disorders, devel opnental disorders, etc.). Routes of

Adm ni stration zo A nedicanent will usually be supplied as part of a

phar maceuti cal conposition, which mayOinclude a pharmaceutically acceptable
carrier. This pharmaceutical conpositjion will generally be provided in a
sterile form It may be provi dedXi _dasage form It will generally be
provided in a seal ed container, and be pRovi ded as part of a kit. Such
a kit is wthin the scope of the prgser{ invention. It 25 would normally
(al though not necessarily) includ& instrQction¥IIfor use. A plurality of
unit dosage forns may be provided. Pharnmaceutical conpositions within the
scope of the present invention may include one or nore of the follow ng:
preserving agents sol ubi i sing agents, stabilising 30 agents) wetting
agent s) enul { sweet eners, colourants, odourants, salts (conmpounds of
the present |nven ion nay thenselves be prOV|ded in the formof a

phar maceut i cal |y adosmpheh() isedrtied oas befopt adepdl) Zris fydmigesi, Qds OR, daell the) ,
buffers, ]¥EP 20~~ 20 Ollg §54 PCT/ GB00/,04868. - 8 coating agents or
ant i oxi dant sPOHTeRECFAESH B CHLOReTESNS 1HRG ASSing %QPP&’actl ve agents in
additions,jo a co Fa[o e} pr esent

i nventi oﬁld ma hg?r@gl gteeg (lt)) ﬁ%aﬁ{f&@ﬂﬁ?éﬁ%ﬁ?&%@ﬁ%@%ﬁ%ﬁ% &Hond Qﬁa hey may
be used as shixdosyl grayp.bé ig ard theecarbematom in l?mgi@uputbbn@ﬂbfdémt i ve
derivative. sed in the formof a pharnaceutically
accept abl e 53% %%EJP§%E$XSg§¥%EEe§t|ca||y acceptabl e salts include
alkali netal sal tsrh(ee Qis @q@emr’fhetbopdtbasvsazammhsa:bcygan atahkaid tie cgrardphnmeal

amoni um Sal 88 (14 §oohlg PR AR oy PeicatRi ebal sjoue Bifoft Hep gl Emisdy

addi tionysal §g; (e. g. hydrochl ori des, sulphates or phosphates) or organic

acid addition saltsé} . citrates, mal eates, funarates, succinates,
| actates, propi onds Ror I%FFQ thetsaly) sronp 1nsheisibyd chipridemse audefingd above; and

composi ti onsyff ¢ oBgiPfFaRHe HBMERAT siB% el Fo BEMULAE feQuired group R,

In further aspects, the present invention provides compounds in accordance with

20 the second aspect of the invention for use in medicine, particularly for the
therapeutic treatment of the human or animal body, or for use in a diagnostic
method practised on the human or animal body. Therapeutic and diagnostic
methods, involving the use of compounds in accordance with the present invention,

are also within the remit of the invention.



is controlled release form This can be achi eved by providi ng a

phar maceutical |y active agent in association with a substancd & BER 2004gr ades
“under physiol ogical conditions in a predeterm ned manner. Degradati on may
be enzymatic or nmay be pH dependent. 20 PHar-maceutical conpositions may be
designed to pass across the blood brain barrier (BBB). For exanple, a
carrier such as a fatty acid, inositol or cholestrol maybe selected that is
able to penetrate the BBB. The carrier may be a substance that enters the
brain through a specific transport systemin brain endothelial cells, such
as insulin-Ii5be uge ofchrippunds in aasordance Fiwh thasedond aspycthd thoigveation dot he

active agent in/be in.adm xtyre wt.h the active ggent.

Li posones cartlgiren%&%g&gﬁrg%g&%sdécﬁeél t%@é.usm%eﬁ%fﬂcé?é ey ’Qeﬁloﬁé%rﬁ’é

del i very syspemtised whithh hamaaatrianinsdeay lieavicie censape Wiatfagherhgidedr and
in which Eml ﬁgul es that are normally transported across the BBB (e.qg.
insulin of iUV H?%e growth factor | or I1) are present on the |iposome
outer surface. Liposone delivery systens are also 30 di scussed in US Patent
No. 4704355. A pharmaceutical conposition within the scope of the present

i nvention mayr éfrédlélb‘tféﬂelﬂtﬁra@od\tﬁgﬂ%tm applanatiogs fomycompprumds imbecordatce, witlor
exanpl e by t ‘ [ 44254 - 19 PCT/ GB00/ 04868 (i ncl udi ng
buccal or su |%§;’gﬂél3l} ;%ecggglls,ge%saaé\o,f&%%vﬁ’ingzif’cn(qnncI udi ng buccal , subl i ngual
or transdermal), vagi nal or parenteral (including subcutaneous,

i ntranmuscuyl ar,, intravenoys or intradermal,) routes. Such a conposition may
be pr epar’éd mc%?/o‘ffﬁfﬂ CLRTBAH 1 epHen Pé?feﬁﬁgfhﬁéy”lfitl‘?@f inekespesit of tope
admi xi ng oneopmd}@wt}@@fdmﬁdﬁ@gredi ents with a suitable carrier. Different
drug delivery systens can be used to adm ni ster pharmaceutical conpositions
of the present invention, depending upon the desired route of

adm ni strati gpy. i y systens are described, for exanple) by Langer
10 (Sci ence %9, %@g’?ﬁgﬁg%ﬁs (1991)) and Illumand Davis (Current Opinions
in Biotechno(pgy BrhilkiGiagNP5EB (1991)). Different routes of administration

for drug deljvery.w.l.l. now be.consid in greater detail. (i) Oal
Admi ni stﬁgti LCX 1s‘%@Flﬁﬁégﬁf@&ﬁ?ﬂ%ﬂgfs@g’ri ons adapted for oral |

admi ni strati@f) majaHitpg eN 49ficato £ 8PSMl @Bk t abl ets; as powders or
granul es; as,sol utioQns, Syrups or suspensions (in agueous Or non-agqueous
l'i quids); as(eidi bmé“blfléar‘r%e é?ﬂqﬁmﬂpgl,fuaar as enul sions. Tablets or hard
gel ati ne capsul es may conprise | actose, nmize starch or derivatives

thereof, stearic acid or salts thereof. Soft gelatine capsules may conprise
~veget abl e oi Askilled prascesgarf mbdily sway farahe dbowr adtivititsd Bxahipddssofedustable

Sol uti ons, and _syrups ,may conpri se water ol yol s, and sugars. For the

pr epar at ?oon of a})s/ rsdlp)?g(ri] ri%ﬁge, Srggiolugﬁfr(f.“b‘.n @’é%@?lﬁf)?el%illlsﬁn‘gé§ be used to
provide oil-in-water or water-in-oil suspensions. An active agent intended
for oral admnistratiqgn y be coated with or adm xed 2s with a materi al

t hat del ays HRT@GHE ?g’ﬁt gg‘éﬂ reateh st IbY than sy clppentaenleonzg@nleasmattdeetain
gastroi nt est I re glyceryl, di stearate
may be used}%%hﬁg?ﬁﬁs%(ageugggﬁ ﬁlleeé&?ée%e%l{s%n%?ﬁ Igoﬁ{ng%:?? %’efogﬁé%r{lp vpa level
achi eved ovee! srsivitytthatris anledst twficadedsehny cydlbpemténe-cage Nofeprefi@ably,

protecteg from €pceliezgsg tglrga rad%\g tvg t hin the, 30 stomach. Pharnmaceuti cal
conposi tions {'of Oral “adm i ré

i tGVSIHPﬁ%VZ'S’é'lr%?‘?mI ated to facilitate

rel ease of an active agent at a particular gastrointestinal |ocation due to
specific pH lor ?n mati c c?n itions., 1.0 SEP 2003 WO 01/ 44254 -20
n a rurther aspect of the present invention, compounds in accordance with the first

aspect of the invention can be used to treat plant diseases, particularly viral

infections.



(i1J Transdenal , qdni ni ~~. ati on PCT/ GB0O0O/ 04868 Phar maceutical conpositions
adapted for transdermal adm nistration may be provided as di sgpedpp pf ches

"intended to remain in intimate contact with the epidernis of the recipient

for a prol gg%ﬁgji od of tine. For exanple) the active i%i'ﬁ;g’iﬁ/@#aﬂgay be
m't Ne I e

delivered f e patch by iontophoresis. (lontophoresis din
Phar maceuti cal Research, 3(6):318 (1986)14-iii Topical Adm nistration

Phar maceuti cal conpositions adapted for topical admnistration may be

provi ded as 10 oi ntnents, creans, suspensions, |otions, powlers, solutions,
pastes) gels, sprays, aerosols or oils. For topical admnistration to the
skin, nouth,_ eye ot her external tissues a topical ointnent or creamis
preferably Jde Fm&igﬁsfornulated in an ointnment, the active ingredient nmay
be enployed with either a paraffinic or a waterm scible ointnent base.
Alternatively, the active ingredient may be formulated in ais creamwth
an oi | -i n- watempeuds of thepigsant inventign may heaisedtes app desined sherapewisosi t i ons
adapt ed fpor ﬁtﬁBbfé‘lPr@fi'ﬁ'eakéﬁfn?édt@ﬂe%rﬂaﬂ%e@ﬁﬁedtﬂﬁitHG{?ghe%?erg'{ s. Here the
active ingredient can he djssolved or suspended in a suitable carrier, e.g,
in an aqueouseamegisare alpmyithintbe seapsiof sherpresentiinyentionaBhe trettorent opycal
adm ni strat i gL : W ey : 4:1 1 es and nout hwashes) 20
(iv) Rectal A ﬁPEP%?ﬁg??gkggﬁgﬁég eﬁélca 8%#522@%?%%5 adapted for recta
adm ni stration may be provided as suppositories or enemas. 2s (vJ Nasal

Adm ni strat i-pRachings ér%'eéi%ﬁyﬁmsd}aéaé wAHH Sine'tPdated taqlqtspsy figsal cavity,
but also admnistration via“the nasal cavity to anot her 'ocation - e.g, to
the lung® PRetivetineefd best shaskpeanisernipsion factep{egl HOH) rhysthe indhetion of hedti on may
use solid c i =0 e r ShigLARLYNIPMANY a particle size in
t he range o?gh%slg%gmggg(ehg'gl?@nog}gg%vﬂeé@q@éﬁhggogdm' ni'stered in the manner
in which snuff is taken, i.e. by rapid inhalation through the nose froma

cont ai ner of ‘ t | tiyens ed for nasa
adi ni strat ﬁé%‘?ﬁ“éf reffd up it e G007 Belo bl TRARLIU MR REBRISEE,,
01/ 44254 PCRe igordes - cancsryy- maydleunedisted by viewseaysd by noavital dr ops.
These may, c I - j I i jent.
Conposi tlysons ) éké ggﬁlﬂﬁﬁ%ﬁ%ﬂ;foﬁ{yﬁg&?ﬁwg %{}Ii gggﬁgﬂy’t}g&g‘{r}%@l (%frekg&iegg}egpeci ally
adapt ed 's delisarder is cevegéd whetberorsnatithe disaateo sahediatad by virpesss Inshould

i nsuffl ator The ] . | de
predet er m n:;és odg(}si)gé%?%%&?ﬁte&g% ?3’88‘?%3’%%“%%?’? g‘&/h?)%abgbl?%%ﬁoﬂc%orf]i stration
Phar nmaceut i dedatroentphisiussed nd.eathepmatagofies are gt mendad o bie sutasliyosxchmiveh e

provi ded as 10 pessaries, tanpons; creans, gels) pastes, foans or spray
formulations. (vii) Parenteral Adm nistration Pharnmaceutical conpositions
adapt ed 0or Ipar enfresodnt efairmiedisted disovers ncl ude aqueous and non- aqueous
sterile inject able solutions or suspensions. These may contain ~s

antioxi dants, buffers, bacteriostats and solutes 'that render the

conposi t i onNEwBst emplicatedyin itlsopashogennsis bf toreiblioddn fatticns. i Inischoach that

reci pi ent. st b resent in.s COmNpPOSi tions
el ude wat dent o BRABRRISe. ity o i OBePRERERn s BaiaiE Ry BURRES3
exanmpl e. Compekinféctios. Spapoedds of theqpreseheinkntisininay bé aaivedn raducingethe
presenteg i eélmafiarggggingsres muf ti -dose containers, for exanple 20 seal ed
anpoul es "an Ial's, "'and nmay be stored in a freeze-dried (lyophilised)

condition requiring only the addition. of a sterile liquid carrier, e.g.
i medi at el

nj ect  on s QRS BF a8 anvaRas Ty e Ueo/ilio BesthE aire e powdr s
gr anul es andisoaddret These include disorders mediated by RNA viruses, as well as disorders
mediated by DNA viruses.
30
Examples of viral disorders that may be treated using compounds of the present
invention include disorders mediated by: retroviruses (e.g. HIV1), herpes viruses

(e.g. HSV-1, CMV, HHVS, HSV-2), paramyxo and orthomyxo viruses (as illustrated



25 From t he above description it will be appreciated that conpositions of
the present invention can be fornmulated in many different way$ (HoEfE 289,

"preferred conpositions of the present invention are in the formof topical

formul ati oggy oddasa9es 30 Dosages of a conpound of the present invention can
vary between wi dé linmits, depending upon the nature of thBCTFBYVIES  the
age and condition of the individual to-b®-treated, etc. and physician wll
ultimately determ ne appropri ate dosages to be used. 1 d SEP 200 WO

01/ 44254 -22 PCTI GB00/ 04868 However) without being bound by any particul ar
dosages, /ﬁ dbaiSI;yddah-a%e anfl iﬂcé@diﬁpbiﬂﬂglxﬁfviﬁxb&).%EE(?&WmE?"(@.@%@é@I(}uQP from ]}0- g
to 100ny/ kg body. wek ght e suitable. More preferably the dosage is from

SRR Wi e PR yoeeh h

5 to 50mg/ kG BEH W ePIOEEREusEs (6-p shinoyiuseschepatis Aapd as

appr opr i at e polib virisks), bepadriasiraey @@ hepdtiis Bmeés?,ﬁegi%sésr(g. URIRENa OF the
dosage can be reduced, in accorl ance with goad, clinrcal practice. 1o
Resear ch Us&5UShPSEREReY fe-§ fRollyscuos rontagio@im viss)ar e useful in resear ch.

For exanpl e, they can be used as research tools for the anal ysis of one or
nore of the fallow ng; HSF, NE xB, {he heat shock response) viral
replicati onf‘*dar‘Pé‘me%&id&PEF&fﬂ#%m}é g tregad paing &pmsowgﬁ aftthel ptisersr der s,

di sorders magieatienideYudeafliotriiR8 (£ EboldVirddY- B adthise N e:o. bk ory

di sorders, disorders,of the_ i m’ﬂgng ngs‘t .elﬁ]Hy’i s‘glﬁeﬁl}das?péffgfqelrg’if‘%‘gglg%)bsi S,

di sorders i ARFBRVITUSES (e flassa fsver arus), ifawiviraseg (e.garelowdpyeraind epaitis G nvol vi ng
damage to, @irude).ling of cells (e.g. oxidative cell damage), and di abetes.
20 O her._Uses Conpounds of the present invention can also be useful in
treati ndopl ant viral disorders. Gven that the basic mechani sm of the heat
shock respotsmpatfdst thepeshesGinPdRioatEay B Sardidlh r?f’ﬁ LRRidJ ViR 3Ry s and
ani mal s and thggg it,is rga.sonagl,e too ,2%1 expect t atse(i]'??gg?&édrﬁr\flgalh?%@
effects wi | PhsEdisPrlstrcaftechpe parstic ongrotsmsde st fish versticoms, etcd. Sich | ar f ashi on
in plants adorkisTatiade BiErdintnalia €@ BP AR uPLIckRGirkY, 89 A idaBYRI b0 | 1
treating viral infections of plants is wthin the scépe o The pr’egent

i nvention. Hedgmp QfeEris d16098¢ Vi ige, but are not limted to, infections by
pl ants g§ gem niviruses, rhabdoviruses, caulinoviruses, bronoviruses, :
t obr anovi ruses) potyvi Luses and potexviruses. The use of conpounds of the
present i nveAPPBYRdspfithe Rrasens invenaion mmysherpfare beiused {n ayphadiung, Thet not
limted to, baldSRiIFHSH forldd0R B Lol d, -vireid, and gcoconut
cadang vi roli-ng'? is also wt hr_ialﬁ tf%oréé%%ggp?'&@ﬁgg?zggﬁ |ot(rP11.e scope °§tEEP 200 WO
01/ 44254 - 2BrefeppnpEerseEy Kl generanbaeodd in sshlegidontdiners end Bpelladpent enone

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

20 etc.). Alternatively, compounds of the present invention may be used for water

treatment or for direct application to aquatic organisms. Such compounds do not

therefore need to be present in foodstuffs in order to be useful in aquaculture,

2. Treatment of bacterial mediated disorders

25 NF-xB is activated in response to bacterial infections.

Compounds of the present 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 |

30 arise due to infection with gram positive bacteria (e.g. S. asreus).

3. Treatment of disorders mediated by radiation
NF-kB is activated in response to radiation (e.g. UV-radiation).



(a) General Schene Route 1 PCT/GB00/04868 OO0OO--~\ RZ -"~ ~RZ ~ ~
OO0OOH, OR3 RR=_1~1~i g~/ /| FCOw DYOREPPE0Type 1

S
F

"R3 fromSi-ClL Si-Cl -Si-ClL Ph Ph OOOOHType 2 RBfromOO~OOO0OO0OO0OH
O

10 i) RRCHO(0P4e293, BF3CEt2 (20 e~, Et20, reflux, 2 hrs. Hr)GB%&]s 7/H20 {1
e~, NaBH, (0.5 ec~, THF/ MeCH, -40C) 30 gs iii) R SICl or ‘succini E
anhydrides (1 ec~, DI EA) DVAP, DWVF, RT, “hours {over night). 1 0 SEP
200 WD 01/ 44254 PCT/ GB00/ 04868 -24 Step (i); Preparation of
5- Aryl i dene- 2-cycl opent ene- 1, 4- di ones (A-D) Commerci al
2-cycl opentene-1, 4-dione was first purified by dissolving indry s

di chl t haBem dsioff tled ¢ . by - pr od The filtrate
vv:ag e\?ggg‘re ated él.teg;?l é‘lf r%ﬂé’%@ ﬁ%vg%ﬁ@n% l§(ye fug\l/v’p%:‘?é/%ﬁga fqrﬂﬂs W}aﬁedt@oron

trifluoride dP ‘sQféPﬁSII@IUQGZ@HendtNm taddadcdiand thalegep a0l t he

di ket one (lg)caﬁmléa Eodblyd@icéd, e~ in anhydrous diethyl ether (25 m). The
m xture vvass heat ed under reflex for between 1-2 hours dependi ng on the
nat ur e of The reaction was o nonitored by TLC. Upon conpletion the

reaction vvas-d, eft W i e ether (25 m) was added.
The mxturevﬁ%goured |nto chille ﬁura g‘cfbs'ﬁ’ﬂf“ﬂﬁ?' oride solution (30
PNEE

m ) and ethy tateIvaked indetpantegodn Smohameryadyyoldnds CtSlsl Halitha 8'hdaRi ©

| ayer. The of hﬁdj EFYT the and washed wi th saturated sodi um
chloride (2 xﬁg}n o edﬁ%r\égl?ﬂn'gdtglﬁgwm°%m58?’é‘e&nd t he sol vent renoved

15 under vacuum The resi due was washed with successive portions of

I So-hexan® t ConfHRKes SXGe The resd dual sol yent was renoved by
hl gh vacuum r(e gi ve 1 pur e Lp&wﬂmﬂmﬁ %jﬁfjﬂ-ﬁiemnwuils dipopders7. 3 (3H,

n; 7.76 (1H &)autoru@zu(lemsodgx)s) a®] HOr@ing inflanthharoB dikb MR (250 MHz.
CDCIs) 8 2.39 (3H, s): 2.5 (3H, 8): 7.10-7.20 (2H, 'm: 7.267.3 (2H, m):
7.95 (1H, s). 8.4 (1H d)., CHNVR (250 Miz., CDCls) b 7.2 (2H) dd); 7.3

(2H, dd): gxtqp}es ef spegxfa: inflammdubyy disorders and disorders of the immune system
that may be treated with compounds of the present invention include rheumatoid
15 arthritis, muliple sclerosis, adult respiratory distress syndrome, hepatitis and/or
cirrhosis, vascular inflammation (including lupus erythematosis disseminata), an

inflammatory disorders of the gastro-intestinal tract (e.g. ulcers).

5. Treatment of Ischemia and Arteriosclerosis
20 NF-xB is implicated in cell proliferation.

Compounds of the present 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,

25 sarcomas, carcinomas and melanomas).

6. Treament of disorders involving damage to or killing of cells

Heat shock proteins are known to provide a cytoprotective effect.

30 - Compounds of the present invention can be useful in treating disorders involving
damage to or killing of cells.



2s' D 'H NWMR (25- MHz., CDC13) 8 3.92 (3H, s); 7.0 (2H, dd); 7.3 (2H dd);
7.6 (1H, s); 8.4 (2H, dd). Step (ii); Preparation of 10 SEP 2004
" 5-Arylidene-2-cycl opent enone-4-of (A-D) 3.0 A solution of ceriumchloride
hept ahydr at i n met hanol (concentration 0.5 nmol 1" dded to a
sol ution ofv@%@g‘:‘eﬁdene- 2-cycl opent enone-1, 4-dione (1 Q) ?hlﬁﬁﬁoﬁs&
(concentration 2 nol 1''). The reactionlfias cooled to -40 Cwith a "I 0
SEP 200 WD 01/ 44254 PCTI GB00O/ 04868 -25 water/acetonitrile bath. NaBH- (0.5
e~ was added portjionwi se over 10 minutes and the reaction was stirred for a
further 20 rihese disordgpoinclodearghenticad ity egction idpatibylof e6hey, sédhsm ) Was

added and t i j s -40 C for a further 10,n nutes. The
reaction m?@éﬁﬁgﬁﬁ Félgﬁgos?é#r %{Egﬁ’ea cﬁ?‘ﬁ’é“b?“@ﬁ prraceiamoprrxidaive el s
removed undelamage weliend tissue ngelng prawdaydiepavitis dlalss@) anddhé BffsRABEAs. and

pr eabsor bed nt: 4 The, C ound was, purified by.flash col um

chr omat ograp;lt]H% 1?‘.@‘&”@? ﬁ?}? ourldey %%g;:ca%giﬁﬁé)‘%t@“&aﬁg‘eﬁifeéts JatiEgIn A " H NWR
(250 MHz 5; mmﬁiﬁﬁ,ﬁﬁ%mbmoﬁ.%xﬂmiﬁ_; 7..12 (1H, dd); 7.28 (1H) to
s); '7.4Z (1H, dd); 7.57 (1H, d); 7.68 (1H, . B"HNWR (250 MHz., CDCl 3)S
2.40 (6H, s),; 5.28 (1H d); 6.43 (1H, d); 7.00 (2H, d); 7.27 (1H d); 7.43
(1H, dd); 7.Qtber ddrditihns oDchiklgdidral p3bde, Whige can TeGhedled udirfCeohdfdunds é)fl?! 22 (I H,
d; 6.42 (14 es?l)lé.nG%ﬁg (2 dd) i 7..02 (1H) (g); 7.39 (1H~ dd); 8.17 fH, d).
I'S NOTE al c&RSFRdnegtiion: Hstudg okidarive steess andydesenamtivadisensese esperialind was used
crude in thaetronddgesdrative diteages(suth is BSK), dwepalagt CPO ol A1 SRL IRiSEY! s
using type 1 exanples of R3 The al cohol (50 ng) was dissol vecf I n anhydr ous
DMVF (1 ). The solution was cooled to O C and DIEA (2 e~, DVAP (0.05 e~
and silyl cHl ori @gbet resenentswer e added. The reaction was allowed to warm up

to anbi ent erature overni ght and mL of distilled water and 1.5 m of
di et hyl et hﬁ%?‘ger&%&ffmﬁa%&ﬂ%ﬁ Pf)k“%% utibity<p stimwlasing perexisomgani ¢ | ayer
separ at ed, pedifedioniattivasal ReegrersPPARSR AdaBPI gt Ok, (2 M) and
brine (2 m I ried over gnhesium sul fate and

. -The ;orgapi.Cc extracts werege ] Sl
t he sol vent Zhuéh’i?@el?f ‘g‘ﬁg’él‘“ Fefting *ﬁﬁ@éc({q?i- s/fomeplisatiorsi asidingshergfromgpar at i ve

HPLC. 3Qs CoGpnipodadssofithd pdsednvimiciod chiaBo bRWsEd | 2, 3
4, 11) 12, and .1é ref er. gd té) above, c ?. 8 SEP Zﬁk%ﬁﬁ%gg%g%ﬂ
in which calcium loss or eficiency is implicated or involved (including bone

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

Routes of Administration _

- 20 A medicament will usually be supplied as part of a pharmaceutical composition,
which may include a pharmaceutically acceptable carrier. This pharmaceutical
composition will generally be provided in a sterile form. It may be provided in unit -
dosage form. It will generally be provided in a sealed container, and can be
provided as part of a kit. Such a kit is within the scope of the present invention. It

25 would normally (although not necessarily) include instructions for use. A plurality

of unit dosage forms may be provided.

Pharmaceutical compositions within the scope of the present invention may include

one or more of the following; preserving agents, solubilising agents, stabilising
30  agents, wetting agents, emulsifiers, sweeteners, colourants, odourants, salts

(compounds of the present invention may themselves be provided in the form of a

pharmaceutically acceptable salt ~ as explained in greater detail below), buffers,



{ iv); i | ecul es using type Z
- /04868 Ste iv);, Preparation of target no
eigngg/scfgol?, The al Cgh(()l {50 ng) was dissolved in anhydrous DM® §EP :

"DIEA (1.5 eq), DVAP {0.05 eq) and succinic anhyride {1 eq) were added. The

j ight. Wate n) and 2M

i on waWaselisesad 5 at room tenperature overnig %‘Ej’(éé 0/(%

Ir-léaCE 1)95 m ) were added and the reactl_cl)_gé!\;/vas shakegkt'rrggtg werggdr?dﬁggro\\l/\gf
dwith 2 m of ethyl acetate. organi c :

ﬁggagg}ﬁm sul phate and the sol vent renpbved under vacuum Reactions were

. . . te
I fi [ ' HPL.C. 10 Conpounds synthesised using this rou
el ude. conpBORHE S8R 6T snccsants, ‘Teeyanes de ocet-am bes tiasigoauiolyabiveCener

Ut
OR2 = | ~R 2 OR3 1|
Scheme Rout ea&ntﬁangggﬁnrt?gégQggyﬁg '\o/% 5.%%’8“ gvewtﬁgns! I i |O) O'I_JBDSBCI A i)
ecg)u’erEio((zleggg’DwAP (0.05 eq), DVF, 0 C-RT, ON. iii) LDA (1.1 eq), 20

i . toluene, reflux)
ol e ke e o B
5 torm - Le. 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

(e.g. calcium or magnesium salts) aluminium salts, zinc salts, ammonium salts (e.g.

20 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.

Pharmaceutical compositions of the present invention may be provided in
15 controlled release form. This can be achieved by providing a pharmaceutically
- active agent in association with a substance that degrades under physiological

- conditions in a predetermined manner. Degradation may be enzymatic or may be
pH-dependent.

20 - Pharmaceutical compositions may be designed to pass across the blood brain barrier
- (BBB). For example, a carrier such as a fatty acid, inositol or cholestrol may be

selected that is able to penetrate the BBB. The carrier may be a substance that
enters the brain through a specific transport system in brain endothelial cells, such
as insulin-like growth factor I or II. The carrier may be coupled to the active agent

25 or may contain/be in admixture with the active agent. Liposomes can be used to
cross the BBB. W091/04014 describes a liposome delivery system in which an
active agent can be encapsulated/embedded and in which molecules that are
normally transported across the BBB (e.g. insulin or insulin-like growth factor I or

IT) are present on the liposome outer surface. Liposome delivery systems are also
30 . discussed in US Patent No. 4704355.

A pharmaceutical composition within the scope of the present invention may be

adapted for administration by any appropriate route, for example by the oral



Step (i); Preparation of 4-hydroxy-2-cycl opentene-1-one A solution of
cerium heptahydrate (7.76 g) in methanol (30 nl) was added to a %0<S8EPullbn

“of 2-cyclopentene-1,4-dione (2 g) in nethanol {10 ml}. The reaction was

cooled to OwGoid@Bk, , (40D ng) was added portionwi se over P%&Cbn%?nut es and
the reaction was stirred for a further 1.5 hrs. Upon conplP&t{ @818} eact i on
di ethyl ether (50 m) was added and the ¥eaction was stirred at 0 C for a
further 10 m nutes. The reaction was cold filtered through a plug of silica
and evapor at(ed i(g vgcuo. The 1o crude product was dissolved in nethanol and
pr e- absor bedURfl#dng precehor sbkingushpracead nasal, tppicalf (iretlding BucalNsublihgi or

chr omat ogr aph : ; t Lve 620 roduct (30%. 'H
NVR (250 Mz, ynsgéﬁélﬂalf té%“‘%‘%‘f?%%“&aﬂ?%@“ﬁ@ %@ﬂ?“&aﬁ: ‘%‘.‘gg%%’ﬁﬂn); 6.23 (1H)
r s[ ?d) ; 756 LRy engys or giteadermal) r,out%seISatl:lah compeyition may be ﬁrepaxl'ed br)]r alny( )
4-[ (tert-but I 1 - 2-cycl.opent eneg- 1-one. The al coho 620 ng
was di ssol vefﬁk‘?{!"g%lﬁﬁﬁir‘ (%yuésg%}l%mﬁ%ﬁ’f n‘ifa‘é‘f’wr?l?yeadlf’ﬂﬁﬁﬁ NS Qr MAEBACEE 0 C.

DI EA (2 et~,ingeiives with a eejiablnciridAP (0. 05 eq} were added and the reaction

- was allowed to stir overnight, slowy warm ng to anbi ent tenperature. The

m xture was diluted with diethyl ether (50 m), washed with water (50 m)
and brine (30iffergnt drigpdeliveiyeststeme canrheg o todaminifrad SharmGeysillvent was
evapor at ed i jve a red oil (,1 . The crude product was purified
by 5acuum diész}fn :ﬁ%g%fl%)ﬁf ¢ péfsef{)ﬁwﬁf,m%‘.’ 88%%)‘!% ‘tPGndF‘?/g“M%é rpptecfict ag a pal e
[ 9%, S B s M R 8 i, 0,55 ()
22)’ St ép sio(i |(|S'§i acr?g%?i %/%2} -'-ia}%gé(}%‘ﬁﬁ?)oadldglﬂ]uh) ar;?d’Dav'is (Cu(rreni' Opix)libns in (17 ).
5-benzy! i dedéoucliclegyt2hasy - A5MEII9N))S iDbiffed et Ydures SHAARBALANE for i (CTC 33)
[

1 0 SEP 200 -f14254 PCT/.¢B00104868 -28 A 2. 3M sol ution o ium

di i sopropyl ;aﬁ‘lﬂgép})ﬂlgﬁ Ul cﬁﬁ%%ﬁ fnegreathridetahr gon to -78 C. To this was
added a solution of 4-[(tent-butyldinethylsilyl}oxy]-2-cycl opentene 1-one
(200 mg) inganhy THE (1 m ). The reaction was stirred at -78 C for 10
mnutes to (z?omt ‘g%%?\no”i’%tf ' A sol ution of benzal dehyde (100 ng) in THF (1 -
M) 5 we§ aBlemnatewina sampdsiviors adhprad fradrhl Mnﬁ&i@?&?&\%gﬁg Pmd{]deag‘:“ on

m xture all E?ﬁﬁlé% %ﬁe L.over 0 m nutes. The reaction S Euen_c ed by

addi tion of “Saturat ed sudr BRVATS S §EATUeS BoRMtenE:5Y Py oamdspersioac(ird wi t h
di et hyl - et hequepBs at hon-ddpeeoas Hquids); M&ﬂ@?&arﬂ%ﬁwﬁgk;‘%ﬁ aM hﬂl;{rg}gnelsalbpertn _

sul fate andOXeM vacuo to crude product. his Was pUI’I%I ed by

.ed /
fl ash col um caﬁr %ﬁ%’gﬁ F%PSHVS (’?Y§°@P%I§?Vﬁ$'@5%té’é%léﬂ sangh padetivatives tieveff he
hydr at ed pr stearid a Hef86fy 199 { ' ' : | 0.3 (3H
9 0. 0Q, ?3@- ss)?cfso.?gm t.Ei) %.ﬁd?gﬁ,c%f}&@s&gmseg?i?e@lg?ﬂ_i’m (t);
5.0 (1H; n);“éf.mff ¢ 155999, @ Lqyiq pelyoly etc. S odutjors apd jsyrupl maysompeisky dr at ed
pr oduct vvaswatiesqmﬂydxhddrbu‘gﬂ’s.uﬁaed(e%ﬂﬁ it eE Rgﬁéls{&rs ORiLsS ])gr v%&a%?eded. The
0

m xture vvasoipsz?;ae%eto iefl ux.cﬁv r.ni ght. The solUtion Wwas 0 cool)
washed wi t h>'Saftiy af d3° S BuP Mg PYrisEtercet B arineoil suspegsions: i ne {2 nl} and
dried over magnesium sul fate. The sol vent was evaporated in vacuo and a

. clear oil s aobt ai ned V‘“H?J‘f&%ﬁfﬁ' l.ised on standing to give pure product

(25 my, 5104° active agent inten ministration may be coated with or admixed
25 with a material that delays integration and/or absorption of the active agent in the

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

Thus, the sustained release of an active agent may be achieved over many hours and
L4
if necessary, the active agent can be protected from being degraded within the
30 stomach. Pharmaceutical compositions for oral administration may be formulated

to facilitate release of an active agent at a particular gastrointestinal location due to
specific pH or enzymatic conditions.



20 'H NMR {250 MHz.) CDCh)8 5.83 (1H, m); 6.6 (1H dd); 7.5 (4H, H’) 7 9‘3
(I1H) m; 7.89 (2H, n). Exanple 2 25 Synthesis of 4 - tert. 10°5EP 2

" but yl di met hé@&%g}xy- 5- (prop-1-ene)- cycl opent-2-ene 1-one (CTC 31} 0TSs
0 30 10 A \WD 01/ 44254 -29 PCTJGB00104868 The Staﬁéf/&ﬂoo@&;ri al, 4
- tert. butyldinethylsilyloxy-cyclopent:g;ene- 1-one, was prepar S
descri bed above and according the literature procedure known to persons
skilled in the art. In a 100 m.3-neck round bottom flask) under nitrogen 5
at nospher e afii)- 78Thkmsdeniid ASABYNSY Oof uran ~TH- was added fol | owed by

addi tion of f’?armﬁﬁl i thj umdiisopropyl am de*. To the reaction m xture, 6.36

gmof 4 - te ‘E‘Wcat pErpRsitions pdapeed fﬁmiaﬁ&ﬁﬂﬁnl?acﬁxﬂﬁ{?g;%%%aggei 0 ml. THF

was sl owly ap@eiledad diki r. 30,m n nai nt.ai ni ng gm of
propi onal de Aol '&J'gﬂg%eﬂéf%%%e? I FRAEAN iRim@e lsputactReislc theon mi xt ur e

hyde was rapidly
was quencheaélpé‘sﬁwlip aecipient for ngrolonyédtfarigd eous ,sol ution of
el feriog Of . r AR g

sat ur at eds anfpriient &3} Bk | was,extracted wi . @MY ). The
combi ned or g(gn(i:r ebaye*gé\/ggﬁvvféés%fera"\/ﬁhf ﬁatﬁglgéj igntophereiis. (I2ntsphofsighy and

brine (2 X 1 .‘H@W'Ckb&wdmemigegggg}er anhydr ous sodium sul fate
Afte

and concentrated under reduced pressure. filtering through silica
und was taken in pyridine (5 m) and acetic anhydride (1.2

gel, the corrga
gm ~s was &dtded Topsedl vl dminigtarion hyl am no pyridine (60 ng) in pyridine (5

m ) was add@HatrackdiGeal jon mxture. The reaction mxture was heated to
60 C for. 3 hrs and coo ‘Z’éb {)sou? c?ﬁﬂ?té rapigpleadniieiztratiammay b prsvideisagpour ed
)

i | d Rat QMtyments, ereamps, ibng ¢6 ] X 100 O gani
in co m ams, snspeaxibhg ms’\;;.wl\‘ipdl-%’ g?‘é’ﬁ&gs,gafﬁcS_,)gga gani c

| ayer was segak hed w t.h O. rRPTHSI ne (2 X
100 m.). The o?%gﬂ?gg?%aﬁr%p I\ngawﬁ}‘?‘étdat&ﬁép the skinhmdnty sysedbchen swddat e and

concent r at eHSSYAtR Fopieali oinemhepr @SS elng is prefeldbiF @deliO %laev‘\‘laﬁ% hy col um

dope
chr omat ogr agia i .7 of oily tit]e ‘conpound: ﬁn(‘EB’Td,m@ﬁi ") . 2957,
Mnk, %f\fgnggnl& E%gf)egt “‘Zs%e empiaxed ®idi ¢ithepa pMEfiniB or a wapd- (2H)

2930, 2887, 2857, .
M), & ?%igsci% Egm(lmtm:dﬂzgkerﬁ;tﬁgl)iﬂébacgze %&&cgér)gzm LA 0?1'93 ) c(gl)liﬁ’aos)l . 2.0
- 2.5 : 1 = 7.52), 0.94 (9H 's), ©.
(3H s) Mass a(mM % ) ntgg%l v(vmr b_as.il)o,r a rgler(xmpll.basQT BErnedtidal ddMpblitions
di i sopr opyl“éﬁi"@é orstopical ddnsinlstibiiontd r!heQ?PBf%l"\{@e/e %gt rahé_iler ofuran /
et hyl benzeng, rgaigﬁrg%hg; gﬁshs gna? cal leta og No. %5 HORS- glere the agtivep 2004 WO
01/ 44254 chz GB0010486 =30 RE FEPeR adsed suirablaicsrrivpacy fih edhidust he term
"OTBS. " deriBtent. £haemeceutical compositions adapted for topical administration in the
mouth include lozenges, pastilles and mouthwashes.
20 o
- (iv) - Rectal Administration
- Pharmaceutical compositions adapted for rectal administration

pceu may be provided as
suppositories or enemas. )

25 (v)  Nasal Administration
This includes not only administration to the nasal cavity,

but also administration vi
| ' nistration via
the nasal cavity to another location - e.g. to the lungs

Pharmaceutical compositions adapted for nasal administration may use solid carriers
~ 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 |

30

i.e. by rapid

inhalation through the nose from a container of powder held close to the nose

Composition ' inistrati
p s adopted for nasal administration may alternatively use liquid carriers



t [ [ [ f 4 - tert.
butyl di met hyl si Iyl oxy group. 5 Exanple 3 Synthesis o
but §I di met hgl silyloxy- 5-[ nethylene-(2-pyridyl)]cyclopent- Z%Qnﬁgql%@ﬁ
" (CZ' G 32) ores / N O 10 This conpound was produced using the fit i for
descri bed iWq:_‘%féﬁé“e 2 above) but with pyridine-2-al dehydercribsdoioustsed fo

t he propi onal dehyde used in the latter._ 4R (KBr, Cni") 2954, 2929, 2887,

2857, 1701 and 1642 15 'H NWR (CDCl " 400 ) b: 873 (1H d, J - 4.38

i - . 1H, d) J - 7.7 Hz), 7.60 (1H, d, J -
Hz), 7.75 (iH t, J - 7.7Hz), 7.67 ( ) P L0 (1R 4

6. 5 1H, d, _
gj 98o H% ( ;'HSA‘ %'s% ?dé(l)‘.’%%mf @,_s@ A ¥ § ?”H B‘?sg?ldrf’%ﬁ%?réﬁ“ 51y pREPrigaaqueons goal (M + 1)
Ex;arrpl. e 4 Sy?ﬂlh'é@lssOfdheACtivetiagrcdieimt yl di met hyl si | yl oxy- 5-( Lo
met hyl ene- (phenyl )] - cycl opent-225 ene-1-one (CTC 33) oTSS / éi 0 30 1
SEP 2pp~, WO _01/44254 PCT/ GB00/ 04868 -31Thi s conpound was produce ustUtged
the nethod dEemppiitdns forﬁﬂaﬁmiktGatibn&iydﬂlQalatmtmg bds ﬁ&ﬁi;@'@%ﬁﬂj‘y %@@%ﬁ' e
f or the progi gldeggg léserdein toh IaLtler. A Rf tI(?;r, o Q' o aﬂ 293 ’76
2854, 2683, ‘?é’g‘% an % %5“: SUIH @Rﬁ;ﬁ ggﬂ;ﬂ%“@ahf. ; ;( #¥ic ,cJ C L
7. 1b¢ canstricted o a6t dovide. eterfi es'OF thdactive ify J = 6.0
zg) g gg ElH, QS!%}) 0.81 (gHﬂs), 0.09 (3H,s), 0.08(3H, cgl) rr:g'gk ss (Mz) :

301 (M + 1), 169 (M - -OTBS) Exanple 5
(vi)  Vaginal Administration

Pharmaceutical compositions adapted for vaginal administration may be provided as

10 pessaries, tampons, creams, gels, pastes, foams or spray formulations.

(vii)  Parenteral Administration
Pharmaceutical compositions adapted for parenteral administration include aqueous
and non-aqueous sterile injectable solutions or suspensions. These may contain
I5 ' antioxidants, buffers, bacteriostats and solutes that render the compositions
substantially isotonic with the blood of an intended recipient. Other components
that may be present in such compositions include water, alcohols, polyols, glycerine
~and vegetable oils, for example. Compositions adapted for parenteral

administration may be presented in unit-dose or multi-dose containers, for example

20 sealed ampoules and vials, and may be stored in a freeze-dried (Iyophilised)
condition requiring only the addition of a sterile liquid carrier, e.g. sterile water for
injections, immediately prior to use. Extemporaneous injection solutions and

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

25 From the above description it will be appreciated that compositions of the present
invention can be formulated in many different way. However, preferred

compositions of the present invention are in the form of topical formulations.

Dosages

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

used.




nthesis of 4 - tert. butyldi met hyl sil yl oxy- 5-(oct-1-ene)-,
gcl opent - 2- ene- 1- one (CTC¥34) IS OIBS C~H,s O This corrpound‘&/a%EPpmﬂéiuced
"using the nethod described in Exanple 2 above, but 20 with octanal
subst i t ut ed M4 propi onal dehyde used in the latter. | RCHEB/GHBL) :
2955, 2926, 2898, 1713, 1666 'H NVR (CDG3.400 MHz) 8 : 7.39 (1H) d) J -
6.0 Hz), 6.7 (1H t, J m7.69), 6.40 2S (IH~d, J - 6.0 Hz), 5.37 (1H, s),
2.3 - 2.5(2H m) 1.45 - 1.56 (2H m, 1.2 - 1.4 (8H m) 0.9? (9H, s),
0.87 (3H, t}, 0.19 (3H, s}) 0.16 (3H) s). Mass (Mz) : 323 (M" + 1), 191
(M - -0TBS) 30 WD 01/44254 -32 1 0 SEP ~pp~ PCT/ GB00I 04868 Exanpl e 6
Synt hesi s of Havweyen Mﬂiph!ylb%mg boundby @y[ﬁamwﬂadgakeg,amilﬁgeﬁgi ﬁf gng-elé(r)inged

-45) O/ Thi . \a roduce I n |

i Exanmi o 2 SRRl ASTRUIRARE AR VLR 10k Shotpranamaths de
used in the buitabl:. to IR (KBr) Crri') : 29S8, 2931, 2858) 1711 and 1665 'H
NVR (CDCl g 400 MHz) 8 : 7.39 (1H, m, 6.68 (1H, t, J - 4.3Hz), 6.40 (1H) d,
J =5.88Hz),5.37. (I H'ss),2.25-2.46(2H m, 1.51-1.58(2H, m,0.99 (3Ht,J~ 7.36
Hz) 0.93 (9HMas} preferablytBitlosaye isErdh 5(t3150mp) kg Sodpeastphtdddy. (Fe &separ at i on

of 6-isopr Op)ga;' bl \fgppegt'eld%s of2n as appropriate. If side effects develop, the amount and/or

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

Compounds of the present invention are useful in research. For example, they can
be used as research tools for the analysis of one or more of the following: HSF, NF-
kB, the heat shock response, viral replication, viral-mediated disorders, bacterial-

15 mediated disorders, disorders mediated by radiation (e.g. by UV-radiation),
inflammatory disorders, disorders of the immune system, ischemia, arteriosclerosis,
disorders involving cell proliferation (e.g. cancers), disorders involving damage to,

or killing of cells (e.g. oxidative cell damage), and diabetes.
20  Other Uses

Compounds of the present invention can also be useful in treating plant viral
disorders. Given that the basic mechanism of the heat shock response are believed
to operate in a similar fashion in plants and animals and that it is reasonable to

25 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 is within the scope of the present
invention. These infections include, but are not limited to, infections by plants of
geminiviruses, rhabdoviruses, caulimoviruses, bromoviruses, tobramoviruses,

30  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 viroid) is also within the scope of the

invention.




\/ To a solution of freshly cracked cycl opentadiene (8.5 cm qlggprzgﬁﬂgl) and
i sobutyral dehyde (3.8 cm, 41.6 mol) in reagent grade net han 4

"was added pyrrolidine (5.2 cm, 62.4 nmol) . Upon addition of the

pyrrolidi newoha/4sshut i on turned yell ow and this m xture wagtidaoheds at room
tenperature for 2 mn 10 SEP 200 . WO .[Q1144254 -33 PCT/ GB00104868 in an
at nosphere of nitrogen. Once the reaction was conplete glacial acetic acid
(3.8 cm) was added to the yellow solution. The reaction m xture was then
diluted Wthwo cm) and water (180 cmi). The aqueous | ayer was
further wash her (2 x 100 cm ), and the conbined organic |ayers
washed with water (20 s cm) and brine (20 cm), dried (MyS04} and reduced
in vacuo to yield (509, 10099 as a yellow oil. 8H (300 MHz; CDCh;

Me4Si) 1.13 GN“P(!ﬁ J 6.9, C(8tH) 2.95-3.07 (1H, m C(7)H)) 6.18-6.26 (1H,
m C(6)1-i}, spaehésig &%u{aéﬁ:utéa C&rhl’&ﬁeﬂ&%ﬁ@ %&25 MHz;  CDC13; 10 Me4Si)
23.1 CH), 30.4) 1109. 8 (CH)) 143.7(C). (b)

Pr epar atidn 4- ﬁymrewclsmg Bteylldene cycI opent-2-enone." 15 \/ 1 (+; )
2 7 -Asolution of 1 (1.0 g, 8.30 mml} and Rose Bengal (10 ng, 0.01 mmol)
in reagent grade nethanol (200 CM) was stirred wth a constant steady
stream of oxygen 20 bubbling through to saturate the solution. After 20 mn
the radiation 50WIR |ight uI b} was turned on,with the oxygen fl ow
continued. Aft [ t he met hanol rengved

13h the radijg
under reduced essure. The ghiude _product was p d by flash collum

chr omat ogr ap i Q1 ELOAC eum et fier 4 i el diii( 110 of
2 as an orang | and as a\nifture of both ge®uefric i somers. k

o)

Vm-(filmecm*' 33 r (AL, 2963, 1701, 1657 (doubl I%onj ugated 5-rin

ket one2) ; 8H (400 : CDC13; Me,YSi) 1.04 and 1.11 {%6h, dd, J 10.6) 49Bsand
6.7, 9.0 (C(8)H), ~ 1.84 (1H, br s) -O~, 2.93-2.99, 3.84-3.87 (1H, m
C(7}H), 5.07, 5.31 (1H, 10 SEP 2004 WO 011 44254 -34

el

| I"h Ph
Type 1 R3 from +?i—€l +?i—01 —éi—Cl
|

Ph Ph
o 0 0
Type 2 R; from Q _ \ﬁo | m
o/ (o 0

i) R,CHO (5 eq), BF,OEt, (20 eq), Et,0, reflux, 2 hrs. ii) CeCl,7H,O (1 eq), NaBH,
(0.5 eq), THF/MeOH, -40°C, 30 mins, iii) R,SiCI or succinic anhydrides (1 eq),
DIEA, DMAP, DMF, RT, 18 hours (over night).

10



‘and23

pc~r | GBQal 04s6s s, C(4)H), 6.17, b.50 (1H, d, J 10.0 and 10.4) C(6)H))

6. 35, 6. 40 (1H d J 6.0 and 6.1, C(2)I-~> 7.38, 7.46 (1H, 4, SBP 20®, 6.0
32) ; Sc (100 MHz; CDCl,; Me,,Si) 22.1, 22.3, (CHs)) 25.9,

28.7, 70. 4 W?é’lfs 5436.5) 138.1) 145.7, 149.7, 156.8, 157. PQUGH00/0486H 3

134. 4 195. 2, 195 3(0; mz (El) 152 (\)- 29°/c) 109 (100). S (c)

Preparation of tert-butyldinmethylsilyl derivative (CTC-35) --r TBDVSO O

(+-)2 (+,-)3 10 A solution of 2 (0.45 g, 2.96 nmol)) in anhydrous

di chl oronet hane (3.0 cm) was added dropwise to a stirred solution of

tent-butyldinethylsilylchloride (0.58 g, 3.80 rnnol), triethylamine (1.4

cni, 10.36 ndsp)(t ihnd a catal ytic anount of diethylam nopyridine (50 ng,

0. 38 nmol ) |pﬁﬂ;ép§ﬁ,gymgs d‘lrgm\;\gﬁ)nﬁr?gagggn&ﬁeq &g}&‘eLZA 0 C. The reaction

m xture was t om t enper at left stirring
over ni ght i nCammere; M@I@eofenmlt%dugemwasﬂmsewﬁmd b}héxssoéaog irodryni xt ure was

hed t Ql m\ﬁ t t d hI th
?;eQCS(acmysM) € co%t%l ne%)dz)frllgée}lﬁllgc& th% % V\?Eé‘lrcy ‘g T\M(‘itfpﬁvg'!é ororre ane
reduced i n vexaporatéitio giveplere cempbiinh asna )(etlluwe:xwadlmdthdpwqrbn eﬁﬂ&gnd‘el ash
ool an 20 C(%%{Bgi SHEARNAIEPI e L Gad Tk | Qo fliTh B L aickiemigngh 3" 0105, 2

(0.25 g, 32 one I'soner 1099 of
t he ot her i sddehydelseq)ds anhydrbhodiediyl ethm@zsexﬂ) | ‘Tihé nmxrurelwésg’éﬁtedhmar 1663,

e e A e AR e et
5.36 (1H720 s, mopitytell byTIZB Upbh comipletion the madich. vias 12fs t€cadlHpr lﬁwéﬁax(le) d) J
00725480 ) cighyPnll s il e ek, 31 sl CPElra S50 A b, 200 VO
28.3, 70.7) s« chlbdide ?91;&517 (3 13rdnd efiigyl ﬁ)qeta’teﬁrad)ddleﬁ&oﬂl(sawrz any Z«ﬂEs) 266

M, 19 209 C__67:14 S C, 67.62;
|(4 9, ?4% \/n(t*‘g’? ﬁaf"ﬁiﬁ%%?r Theorgagicd aye{‘kipdisepfﬁaég&i{g?heli g‘qw jraig " 81 (300
M’lz 8CDCh 3|\Q7d;1&1 ):lél?ndd (26825 ml), d&eﬂfbvgr ?g@ﬁsx@ﬁi—kulﬁte ?Me)sglv&:;t&kﬁy&g ( giH)
D 8 Sudf ol e Mgk Wbt Wl ety SHAL, oSyttt O

C(3)H); 8c (&&(bvb/lekqeﬁi](ﬂk hyele, Fihp residball sol Bt s Zdmaved Byl Bigh $2cutim dlgivé, -
148. 6, 157. 1 18a1 134.8, 195.3 (O ;mz 266 (M, 21%, 209 (90).
Exanpl e 8 (afj f’lpé%é‘ratl on of 5-(1-Methyl-octylidene)-cyclopenta-1, 3-di ene ,
IS % To a soI ution of 2-nonanone (4.5 cm, 26.3 mml) and cycl opent adi ene

(315 5 s o dr B e TEERAIEE AZs ReE ok RSB ST B R0 B

mtrogen;oAf@p{ dg0 mn acetic acid (2.4 cm, 42.1 mmol) was added to the

yell ow sol utiqn and fhe mxtur%u‘x/as diluted with ether and water (130 cm
each). The a8 7¢ MBAzne® §k?e%?(ﬁ'¥lﬁ) t5hSH, 63 A10tD30 (2H) mieR6 he

combi ned or gﬁﬁ‘.'(ﬁé,'ﬁéﬁﬁ%s%ﬁ)?ﬂ SW (tlﬁ,‘&ﬁt er and brine

C 'H NMR (250 MHz., CDCl,) 6 7.2 (ZH, dd); 7.3 (2H, dd); 7.6 (1H, s); 8.4 (2H,

dd). :

25 D 'HNMR (25- MHz., CDCl,) § 3.92 (3H, s), 7.0 (2H, dd); 7.3 (2H, dd) 7.6 (1H, s);
8.4 (2H dd).

Step (ii);
Preparation of 5-Arylidene-2-cyclopentenone-4-0l (A-D)

30 A solution of cerium chloride heptahydrate (1 eq) in methanol (concentration 0.5
mol 1"') was added to a solution of 5-arylidene-2-cyclopentenone-1,4-dione (1 g) in

THF (concentration 2 mol 1"). The reaction was cooled to -40 °C with a



25 (25 cm each), then dried (MJSO ,) and concentrated in vaeuo. The
_product was purified by flash colum chronmatography. (Si QO ,9 §06% pgir ol eum
ether) to yield 3.14 g (63% of the title compound. 1 Q SEP 2004 WO

011 44254 PCWO@A;A4868 - 36 &H (400MHz; CDCh; Me, Si), 0.BG/EBI/04§68 5 6. 9
al kyl Me), 1.27-1.32 (84 m aliphatic cpgmin), 1.52-1.59 (2H n) CH2next to
allylic CH) 2.20 (3H, s, allylic M), 2.52 (2H t) J 7.5) allylic CH~,
6.45-6.52 (4H, m ring protons). 8c (100MHz; CDCl,; Me~Si} 14.1 (CH,), 20.9

0 A 61 B A e

Preparation efd ehtmwas-spl:edéphyfurdrct 2Eh2ngtbs d@pet} comppletprnf r@ctiome,

~/ wv v 0 W 0 | i ght,
TS Ve o gl iy (O R 830 418 e b 55 R s VR i e 0
Bengal (30 ngo nlin@3s."Mhé Yeattion #agesld fillerdehrodghanhig <6f?§iﬁ’cacdﬂd)th@§61véht5t eady
201 U1 on vins FRPA BT, SO R URE P R B eEo BB S b The
reaction m th&bmté silit£ Bk editbdund vFB?tphﬁfI&l lby ﬂaﬂyﬁﬂuxﬁa?ﬂroxﬁﬁﬁmglg -

col utm chr omat ogr aphy

pressure. ct wasg purified by fla

Et OAc: petro?’egﬁﬁ%é’r?ﬁswe g‘e’}‘i“é@ﬁi"élpared’rﬁa%ure of 2 and 3 (0.87 g, 30% as
a brown oil and 3 alone (0.19 Q) 6/) of a brown oil of the isonerised
product. M xed product: vm ~(fil i' 3410 brs, 2926, 2856& 1698, 1635;
P (400 iz; 20 TGORMR Qb MHz0CHE] §3F+23K)HJS);@665(1&11@57%)(;H44 6728 GH{ 101

oo gt an G g b O st 5 528 (9,

aIIyllc CH= product 2),
6.4, C(5) H pBoéHdﬂMfR) (,ZSQMHz (CBCLHs §)40@H)d)t PO, d)38.43 41H3d) 260 (3B, and

5.18 (1 r.0 3), 6.28-6.35 (2H, 2)H for
bot h E)rg?:luct g‘f #0@% ?&j%w?d%a)é&aﬁg{ éj]O )C(3)H produc'g 2))n')7 gfo, %I H 25
dd, J 2.4 ang SHINME @ )sbimd@md?b 3:86 (SEID ; sta2; (16DA); %.4Ma3Rid); d:sgo(im;t 2,
133.2). 137.9, 155 0@(8—% % 19570 (C); Product 3; 14.1 (CHI3),
22.6, 27.2, 9578 33?(31'1 4)4861 ((&9‘)565 71.3, 135.6, 163.3 (CH),
145. 3, 20f.8 (C) mz (En 222 1 0 SEP 2004 S 10 WD 01/44254

PCTI GB00104868_- 37 (M 2099 . and 151 (45) HRVS Found 222, 16202 Cal cul at ed
for C, szozN;Q 1%@9 Q‘ﬁfl@f’p‘?m ied from startingwpatesiat andsuasqispd srudggn7|
2856, 1704; CDC13; Me4Si) 0.88 (3H) t) J 6.6) alkyl M),
1.28-1.50 (|OH m a“%l chain), 2.06-2.12 (2l~, m allylic CH-, 3.30 (1H,
d, J 6.5 ‘C(5H, 4.97 (1H brs, C(4)H) 4.73 and 5.1 B (2H, s, terminal

aI kene proto §%,,)( £).34 (1H) d J 5.8 C(2)H, 7.63 (1H, dd, J 2.4 and 5.7,
C(3)H; 80(? M—é CDCh; S|£141(CHI,226 27.2, 29.2, 31.8,

7.8, .11, 6P(m4|ratl%°§tar8&t 13101 S&Sl%gg%%mplswf& 206. 8 (C) m z

3

(El) 222 (M Thd 2ol EY BT AHO 222 ed LB SRS BMERE nllp The 0 #32- 16199,

(c) Preparation of tent- Iy erivative’ of
cooled to 0 °C and DIEA (2 eq), DMAP (0.05 eq) and silyl chloride (1 eq) were

added. The reaction was allowed to warm up to ambient temperature overnight and
1 ml of distilled water and 1.5 ml of diethyl ether were added. The reaction was

25 shaken and the organic layer separated, washed with water (2 ml), saturated
ammonium chloride (2 ml) and brine (2 ml). The organic extracts were dried over
magnesium sulfate and the solvent removed under vacuum. Reactions were purified

using preparative HPLC.

30  Compounds synthesised using this route include compounds A1, 2, 3, 4, 11, 12, and

14 referred to above.



aW !l i6 HOOHOO ' 'I'BDVMSCI) EIN, DMAP ~ /Si-O 02 rac (+-) 3 rac (+-)
4 rac (+) E/Z To a solutlon of the mxture of the al cohol s{((388pmmgs 1. 52

nmol ) i n anhydrous di chl oronet hane (2 cm) was added a SO'}%’I’/(?Q)OBM@

tent - butyl dVREMMIA4i 1yl chloride (0.3 1S g) 1.98 mmol))

di met hyl am nopyridine (0.02 g, 0.20 nmmol26-and triethylamne (0.75 cm, 5.32
nmml ) in dichloronmethane (3 cm) at 0 C. The solution was allowed to warm
to roomtenperature over an atnosphere of nitrogen. After 50h a further
portion of tg)}%,d{»;.yl di msthyIsHyIchI oride (0.11 g) 0 76 mmol ) and

triethylam ne i s dichloromnet h cm) was added
dropwi se to Preparatien PBFP"SS‘ gﬁ%ﬂ’f"é ‘E!“S)%ea?nﬁ‘aé’l‘ll’ ék@o warmto room

tenperature. Tﬁ&&&&h&%d&@&m&bmdwwﬁmmmzm (LSe m) and

t he product extracted w thi dich] orometh ) dried ( and

evapor at ed uRMAP (85 eakagst suseinicanhymide reehwete %ﬂésgp’lﬁ ¢ feagidohyas ?tH col um
chromat ography C S (o
petrol eumge % 0)(°§i Qzﬂf epitgrej&’f 5{}@2\ WhE (lglggugas a ygllt(g\?vmtl)l Iwngf&gggtéﬁg
geomet ri ¢ |sdm1eaam4a shekenc cFhie aqgm ayz8%as exxemsed wish 3 mlpf ethyl acpvatkez ;

CDCl, ; Me~Si u erdove BuSi
L24-1. 48 é'hgﬁgéi’%’g‘?ﬁ%) févg)é%d Qvelg’éagﬁg%ﬁ’ﬁ)s @(‘)‘%%Zfé’%ghg%?l,ﬁ%ﬁfﬁ%v 4 hat |)2:
H s)) 2.00 (8tfersacairhy Rieactivio} weee (gi @dS@ﬂGZ’IFBPaH@tWaI}IIR/II-@c CH~, 5.29 (1H) s,
C(4)H), 6.26 (1H, d, J 6.0, C(2}H), 7.23 (iH dd, J25and60 C(3)H); ~~
(100 MHz; CDO 3; Me4Si) -3.4, -2.8, 14.4, 22,1, 26.1 (CH), 23.0, 28.6)
29.5, 30.10, Senpousds §ntl@sised ﬁsnathlﬂ@m@l)ldyég comppans, A%, 2,8,9310 end 155 5,

195.4 (O); r’dlgr&gl[r)ad%g@o@e(M 299% , 279 (87, loss of "Bu group) Activity

-of conpounds i n"accordance with the invention Preferred conmpounds of the

present invention have activity in one or nore of the assays described in
Exanples 9 t 4 thls activity is greater than 1o that of
cycIopent-Z-gkﬁl gﬁ%? ISGﬁ%h%gﬁh%é assayed for conparison). Certain
conpounds of the present invention may be advantageous in avoiding the
affect of | owering blood pressure that is associated wth various
prostaglaﬁdlns. An assay for this is set out in Exanple 15 below IS
Exanple 9 Effe& of i nventi®e conpounds @n the reactivity of; transcription

grown at 37C 4
Gai t her sbur g, ,
Europe Ltd) UK ot § to the nethod
descri bed by A R@SSI et al. (GHoc. 25 Nat|ORAcad. Sci. OFGA 94: 746 - 750,
1997). The test conpounds were stored as a 100% et hanolic stock solution
(100 mv} or in DVBO (¥00m\V) and diluted to the appropriate concentration in
cul ture nedi um at’ thelltime of use. Cells were treated with different
concentrations gf teg ST, ﬂnd for 1 hour and then stinmulated with

12- Ot et r adecanoy pl - 13%™hcet ate (TI"A, 25 ng/m), which is a strong

i nducer 30 of NF-xB. Co o‘? cells received an equal anount of control
diluent. After 3 hours 3e-cell extracts were prepared and subjected to
anal ysis of DNA-binding activity by EMSA (Fl ectrophoretic Mbility Shift

Assay) for detectiomn of HSF or NF-xB |

© i) CeCl,.7H,O (1 eq), NaBH, (0.5 eq), MeOH, -40 °C, 30 mins. ii) TBDMSCI (1 eq),
DIEA (2 eq), DMAP (0.05 eq), DMF, 0 °C-RT, O.N. iii) LDA (1.1 eq),
20 Benzaldehyde (1 eq), THF, -78 °C, 1 hr. iv) PTSA (0.05 eq), toluene, reflux, 15 hrs.




1 0 SEP 2004 WD 01/ 44254 PCTI GB0O/ 04868 -39 activation, accqygi iﬂﬁgt he
47

_method described by A Rossi et al. (Proc. Natl. Acad. Sci. 46 -
750) 1997). Specificity of protein-DNA conpl exes was veri flj 104868
i munor eactVQi%44%#th 5 pol ycl onal anti bodies specific for p el A) or

for HSF-1, fox NF-xB and HSF respectivel?/.- Quantitative eval uati on of

NF- xB- and HSF-DNA conpl ex formation was determ ned by Ml ecul ar Dynanics
Phosphor | mager (MDP) anal ysis and was expressed in arbitrary units, as
described in AL Rossi et al. Q Biol. Chem 273: 16446 - 16452, 1998). The
results fromrepresentative experinents are shown in figures 10 1(b), 2
(b), 3(b), 48%p (i5(b), 6 and 7(b) for conpounds CTC- 31, CTC 32, CTC 33,
CTC-34) CTC BrgnatdiGor bf #h§dfoky-Abyclapedtdpaitidiced above. These results show

that all of tﬁégse.latter, conmpounds are potent .inhjihitqrs of , Nk-xB. Exanpl e
10 I's EffectAcﬁpll@P@—@Geﬂwnthﬁéﬂﬁ iec(éiﬁcsﬁnbme S‘L@O xﬂﬁ%%d‘gf’rtaé type 1

Met hods: Fu of2] -1GABnE i6hthads] {1 ORI EPheMaRSdonekdss Wer e
grown at g?%%{é%got?%&a%itieons ngCI’I ed inaExgan e 9 for T ce|lls. Cell

e C
viability wasoded tr o°GefaBl, (AP8 mg) ovas sided parsiRAWifE O Ve 2Qipinutes and the

3-(4, 5-di net hyl thi | 2 le) - -di ph | - I \:
Si g(gma Chlemec é%;‘:tff)rl.‘ %ggf)t“ﬁfl%% f %rf& n%%%'rsllﬂélgs Z‘%lonaéso%olgg%% %%%{/ogglg&lﬁ]%%% and
R Lang Q | (soual)lwasMdddbairl the readifdn wa #tirred &3B)C fotor fuethes i Grpiimstesi rus type

one (HSV-1), strain F grown.n VERO cell S,.used at a l.tiplici of
i nfection of The reacten &2 69 'fﬂ'grqgrfﬁt'o%‘ PFﬂi&g %E?I‘M%.ev&??{%éﬂtvg%p- el |
monol ayergg }’V@ﬁﬁeipﬁ'&&f& Qs '&l's§dlw(/jéd$}¢(n|4etf1ﬁol ixéﬁpﬂ{-jaléﬁﬁblggﬁn‘t@giligﬁ 'IIHgI s tine,
virus inocula werfe yenoved, ells incybated in medi,um

cont ai ni ng 299MEPeLn wmrgfwa%éﬁeéﬁﬂugm ‘g'ﬂ‘i%thPg@PéY ém\gé}yiagaﬁgdlefglep he
cul ture afteg, ke 630 heggste@idi(3eg). peri od, and meintained in the medi um for
the duration of the experinent. Control medium contained the sane

concentration of ethanol diluent) which did not affect cell netabolismor
virus repli caiingom ML 8 3.59$130dd)e2.80 ¢ dd)] Sl {1 4mii@a3s(18d, t er

i nfection byqf:lyt opa?ﬁeiyc eff%%?l’ OOA?%EPE 5%% agggy dgln cgnfl u?;nt V(ERO cells
nmonol ayerts i ddB@.6 (#&1,Idd}.i ssue culture plates (six dilutions for each
sanple, eight wells for each dilution), as described by F. Pica etul.
(Antiviral Res. 20: 193 - 208, 1993). The dilution that gives 50%

cyt opat hi ¢ efStegefii); i 4 SEP 200b W O 011 44254 -40 PCT1GB00/ 04868 wer e

determned b s C I 'Hﬁ?ﬂ*l‘ &8 G as descri bed
by E. Rodri 'guégﬁghpg%??%%ﬁo%%zym gﬁ%@&ﬁgﬁ%ég ﬁM&ﬁS—éﬁhe The results
from a repr eShetkbhok(62® pr) wae dissalvel inralwdions PIMT (@ md) sndostirredivedee t hat

CTC-35 is_a potent .iphiit.of, 0 - i i in Q4R . XV 1.5p. m
(1050~ 50% i ﬁ?ﬁ%ﬁ‘gr"gﬁ:‘?@g@ 2&#&@%@%“%@&2%@1@% fq&‘{ep"o‘?ﬂﬁeé\\?‘gﬁti vo
conpounds on thdeaétidil waedlioted 06 sthicsvbanight, slosiyl @adiing oslsmbidontempekitareey 37RC
cells were grown at 37C der the,.condi,ti escryi bed.4 n le 1Q for T
co 12, "t Saediues s MRGE iR B ier B0 00 SR Tich Pl A 08

ﬁavi ty f’f 10-behay {50 ghl)ptHen@lriedlover m@gﬁsiu}ﬂhﬂfiﬂatd.i'fhesokmt emp eepeeded in .
aema utinating units (|~ r . haema uti.pi R titrati @n. was done
accor gign'g tovéf“&g‘t?eﬁ“ée ‘bfegc‘?éij@r%s F}‘Sg Fﬁﬁietﬂff’r&f’t | 3"@?‘?%?’ 8%’3'7'%@,“@%0?8
descri bedysi N 4£100WE,0.060hm3g td give MelprbduR s a PARGrellowBAL7 05 RigAS2%)onf | uent

rnonol ayers of 37RC cells were infected with SV virus (5 HAU/ 105 cells) for
1 hat 37C, and . then treated with different concentrations of test

conpounds. Vi i B 2 feAr 4y. of LHO®. ida).t he
super nat ant o?%@ts gé cel ¢s gggm(ﬁ’lqu crl)éllta i6§;(?}l‘?'ﬁ?é\2?§g§l??§;’g‘mﬁﬂ' dd);

repr esent at i vie4efi Bk m)ne.04 §1H &)shdswiH,dd)i gures 1 (a), 2(a), 20 3(a)) 4(a))
5(a), 7(a) for conmpounds CTC-31) CTC 32, CTC-33, CIC 34, CTC-35) and
CTC-45, as identified above. These results show that all of these latter
conpoundssoar &egpst @) andifivhi t ors of Sendai virus replication. The IDso (the

S0 D Ot rafon Ot S ezt eRd. 4 R d Bu B iRty 0y 126y diBh &k ene-
1-one (CTC-33)




25 (the dose or concentration at which the tested conpound was, 100% t oxi c
to uninfected cells, determned visually by m croscopy) for Ik SEBs40

conmpounds is given bel ow and shows that the anti viral effe&#t%]?({o{g%gg tested

conpounds tW&U¥#2%Ate at a concentration at which they weré to the
37RC cel | s. .~ ~ SEP 2(104 WO 011 442528 PCT/ GB00/ 04868 -41 s 10 Is 20 2s
Ccnposndl Df o | ~MW 00 :

| f ~CTC- 31150CTC- 32210CTC- 331. 550CTC- 34350CTC- 350. 450CTC- 45350 Exanple 12

Ef fect of CTG 35Ot litRMnYEiidd ptdpylalRReZ @50 kl)Whas cbbléd indenggon to -78
adenocar ci noma A549 cells were grown at 37C in 40 nedi

. : 1640 m
suppl enent ed °@ T thiwwdscadded e splution of fnl (terebutyldims Sﬁ&‘W&ﬁWE‘PBG’FE@'
I nfl uenza A virus, Al WSN. 33 ,( H1NL N i E4S) ' r oi c
cavity of 10161%%}(3661"’@%} ?ﬂ’&(gf%‘d)‘re%%@ mié'l ?[3’5 ’f%@??ﬁe\g@’ékﬁé‘{ 2@ mﬁlﬁlgﬁqu
hemaggl ut i ni Nufnides 8 From thdGR6latH. MW séltist abaizaldpliydeq o0 @g) {nPTHE (Fmipal amar a
AT, Rossi A, De Marco A, Amz_rgll C‘an;ka antoro MG O&ﬁi—;ﬁProstagl andin J2 is a
pot ent i nHi biwasedésd drapwisen Zhe gogling kath was remgved an AT OB " §ent s
Ch~not her., 4d5w2PR 95 0% HD) minkd3f TUE RdachiSdt Fratigidlchyd b addition off ect ed
with WBN virus (10 HAW 105 cells) for

g h at 37C. After this tj {ral

i nocul um was ssawssedepdivi hydragen gasbenate i%ﬁ@c?“ﬂie?‘ﬁ“ﬁF f”é‘ﬁ‘é#‘\fti’ilo‘?ﬁhgﬁ? I’éil ons
of CTC35 or efﬁlad?girﬁéjéit%&twer\ﬂd&ﬁh wWithShsiheiBnaulife Ahlienssbradd adach8 tb post
infection (p.1.) and expressed as I—IA;LJ/;E?@ ch]I point re res‘@nti tt]Te mean of
dupl i cat e sargptessyde meduste ks wagpuritied Eé?“ﬁ’é‘rﬁ ORAOBER EAZB Yigure 9
and show TC ‘ e IH)Biadt bk (52 UEME ield)r us i nfection, wth
an | Dso (ﬁll-e% &ge?hﬁéggtdgr %I%lgeh?ggﬁugeﬁtrat i(on) %of quM e)1t 24 hours
exposure. Exanple 13 30 MIT assay Cell viability was determ ned by the

3- (4, 5-di net hy i - |)3D??; i | g, ' loy: .
Uni(nf ect Ie(rjre AS%W@Q%"%I lgﬁ :A)ée)'Pﬁjlix’nst);eéé@éﬂ%égng)@\%qg115'64\1/511%4);- Zzsay
PCT/ GB0O/ 0486B4P@AHel); 2.9 @FEs); 5dr (184 RO; 47 (,(18); $.26 (1Bl dp1.3-85vEH, m)n 96

wel |l plates) were treated with different concentrations of CTC35 or ethanol

~diluent for 24 hours. After this time, 10 mL of a 0.5% MIT solution in PBS

was addedis o Thechydened produst wascHissobveriix talnene(@® mhandBT$A (983 e Wasat 37C.
Reduced MIT (fqr n} .was ext 19| Y, ' f
acidic isopr &Sg-ﬁ‘gﬁﬁ%%&“‘a‘r‘ﬁ vrvlags }%8&?$?|r%l¥%r8g&t 2%% f g‘?%;‘zwgar? jaggggé f)ée)mce was
neasured in awokashednivith splimtel sodaoe hydrogenwarbbrfate2oml), brine(2emtand (540
and 690 nm. Jhe results from,gua | he | I i gure 10
and i ndi oat & RO ERReaTseinnt PoEE TREIGh oS EfiBoRRed Ry UGN L ekt BT T,
occurs at CTGvawmbednebwhichichorulised on standing to give pure product (25 mg, 51%).

20

'H NMR (250 MHz., CDCL,)5 5.83 (1H, m); 6.6 (1H, dd); 7.5 (4H, m); 7.63 (1H, m);
7.89 (2H, m). - -

Example 2
25 Synthesis of 4 - tert. butyldimethylsilyloxy- 5-(prop-1-ene)- cyclopent-2-ene-

1-one (CTC-31)

o

30



that are non-toxic to the cells, as the LDso (lethal dose/concentration
~50% was determined to be 90p. Mfor A549 cells and 30pM for fFREREIks and,
thus, significantly higher than the I1D5 (the 50% i nhi bitor
dose/ concenWOM4¢23% val ues determ ned for both conpounds. @’@@%ﬁ% 14
Assaying for anti-inflammtory effect 294imune cells such as neutrophils
and nmacr ophages are activated in response to injury and infection. Wen
activated they produce nitric oxide and superoxide radicals to kill foreign
cells and cancer cells. They al so produce a variety of cytokines and

chenokines to cause further recruitnent of inmune cells in a cascade

| eadi ng to t Ahecartig ataterialpk ovest. batyldimethyisltloxyreyclopsnt-2-paglades ¥ahe| | i ng,
pai n, and 2s | oss ©of { t oW TS \iftParad tédutéRnaied torat i on of

t he i mune c@fﬁpgreldsastdﬁ%g}?ofgﬁgg‘fl pti oﬁ fdg{céta(g% lnuctl eg%}?_ fuact r X B (NF- xB)
(1 §. NF- xpemegusldilekinttheattr imsdPP p Berecl roundshastam @ﬁﬁlbfmg?fdmir?ﬁq‘amt ory

genes such as_|L- | L-2g0 - I@,%’ Rigas wel |
as the i nauciaBP%sPiisrrerﬁlfé'? 8 ?(l-‘["t\krcfr’glte&aﬁgzggufﬁ%/ﬁas_e: 1?!\108')egé?§ov§i?d? r’\(;Eglyo?}enase
1. - ~ O SEfbf 12afditMardilségiptlamide* PTF tieDGadthgestaey s 36 pa it¢t i on of
NF- xB occupi es) clri Lcal iio itiop in fhe.i Idﬁﬂ”ﬁ%%s@?ﬁﬁf?&ded'ﬁ‘nae“
conpound can BB mettlplyicey pdonet 4 en On&%k{e]oél nquté&rﬁm?p iNOSith a nouse
macr ophage ngelgkd & Ibmiremaimesinipy ade SC .94 gre of propidnaréehRde waszapitan be
St rruIOat gd vvit? ane. intert ropba%d 0. delde Ler%gaglroh'yunderstir ing
| i popol ysaccﬁ'g ?‘ggm(‘rﬁ?ﬁ?? ?’ﬁ S’és-'\%eﬁ 10611'3%"5 ?’f%@ e I nduction ofrl I'NOS can
be measurgd byftrigleannledaiguesusablution of satetaseddmmbnium chlondy. It wavexssetein t he
supernatant, using t i e eagent . I ' vdxfﬂher or
not Compound vﬁah%fgeraﬁ% Sl:\m) Bﬁf‘grrhﬁ cg?’?”encefi jog%an;ﬁ @f#t%gfvgsfﬁg{ﬁéﬁ%?gr eferably at
subni cr ormLar[—ICD(gQ]? 000 ail) ardshrine TR hox ml)a()lrgapéd l@grw@ngnfd Oﬁpbmbagtoagdi n
PG Jz can be use ﬁg% cor(rpari son. IC&‘SO i ONLEl A, fl%inﬁ%u a test
Feem _coixger}tfat? under re ucs éx%e t | n

Conpound can *B&"“Eb e result € “exper | nef I cated
that the i nduglicagel, eHe dongpqund-was tilemimppridine §OB)gedesetiyanhyddds @rbgmhanma

and LPS treatnent, i s suppress by Co un t.he i ation

is that tHe. tvé*‘s‘ftadé%ﬂsﬁ? n‘ﬁdﬂetﬁ’ﬂ I‘ﬂ%’i‘? P’f}g‘ﬁ?%@°;‘§“&)i‘€/a¥’?§ﬁ‘l“’o¢ ﬁ%ﬁl&)@%@

pat hway. 20 Ekargakod midasaThe gedctionl afiaurd was hdaediter605C food hepapbiaeledx

| owers bl ood pressure Most ostagl andi ns_have str ascul ar

smoot h ruscl €° raf P PTaRS i cag BEPE ST PRV ’?’;{rﬁ8 lrlrgvgtfeg @b?,ﬁlf}&gg A

conpound can dygratred with diér (2136 100 k) tOrgani2 ytieaseparitest ansiswashechwith Rel

anaest hei zed 1gfy £op54 aglandins, g ). FARoRRAU 5L WAL daeBRL son.
0 anhydrous sodium sulfate and concentrated under reduced pressure. Purification

was done by column chromatography to give 67 mg. of oily title compound.
IR (KBr, Cm?) . 2957, 2930, 2887, 2857, 1712 and 1666.

25 'HNMR (CDCl,, 400 MHz) & : 7.38 (2H, m), 6.65 (1H, t, ] = 7.72 Hz), 6.40 (1H, d,
] = 5.92 Hz), 5.38 (1H, 5), 2.0 - 2.5 (2H, m), 1.13 (3H, t, J = 7.52), 0.94 (9H, s),
0.19 (3H, s), 0.18 (3H, s)

Mass (M/z) : 253 (M* + 1), 121 (M* - -OTBS)
30

* Lithium diisopropylamide is 2.0 M solution in heptane / tetrahydrofuran /
ethylbenzene from Aldrich Chemical Catalog No. 36,179-8.



30 Male Wstar rats were anaesthetized and test drugs can be infused

_intravenously. Blood pressure and heart rate can be r ecor deti 0f SE2Whe

fenmoral artery. Prostaglandins Al and El cause dose-dependant ls.in
bl ood pressWUPdHESHoses from 30ug/ kg/ min. It can be deter rﬁﬁéﬁg%ﬁ%ﬁer or
not a test conpound affects bl ood pressugge at vari ous dosages. As a

control, solvent al one can be used. 10 SEP 20f1 4 WD 01/ 44254

PCTI GB00/ 04868 -44 1f a conpound does not cause significant changes in

bl ood pressure, it may be devoid of the generalised effects on snpoth

nmuscl e characteristic of natural cyclopentenone prostaglandins. general
Renmar ks The Wéeeeyer nspdde shis specifacations the term/ €QTB ndenotesea tery i | ustrative
t hereof and |t S e ore be appreciated that various variations
and nodi fi ca%’l‘%’kﬁ’“&%&tégﬂoﬁgﬂéﬁ i t hout departing fromthe spirit or scope of
the invention as set forth in the acconpanying clains. Were preferred or
opt i onal fea'tETl*r?es ar,e described in connection with particular 15 aspects of
t he preseﬁt f g‘rpclf n, they shall be deemed to apply nusatis nutandis to
ot her aspect Synafhesisefidnviert. batyldithethylsilyboxyosif enxethytrtiec@tpyridilHer wi se. Al |
docunent s citeci herein ane heg(cglb(éﬁr%zcor porated by reference, as are any
citations refEfPREYE PRI tocuiténts. 1 b SEP 2004 WO 01/44254 - 45
PCTI GB00104868 References 1. Feige U, Mrinoto R) Yahara I, Polia BS.
Stress-induci bl e Cellular Responses. Birkhaii 35 erl ag, Basel Boston
Berlin, 1996. s 2. Marber M5, Wal ker J 3l , Yellon DM J. dip.
lrrr~esx 93, 1087 10 Is 20 -

(o]
10
This compound was produced using the method described in Example 2 above, but
* with pyridine-2-aldehyde substituted for the propionaldehyde used in the latter.
" IR (KBr, Cm™) : 2954, 2929, 2887, 2857, 1701 and 1642
15 ' '

*H NMR (CDCl,, 400 MHz) & : 8.73 (1H, d, ] = 4.38 Hz), 7.75 (1H, t, ] = 7.7Hz),
"7.67 (1H, d, ] = 7.7 Hz), 7.60 (1H, d, ] = 5.98 Hz), 7.43 (1H, s), 7.26 (1H, m), 6.5
(1H, d, ] = 5.88 Hz), 6.07 (1H, s), 0.78 (9H, s), 0.08 (3H, s), 0.01 (3H, 5)

20 Mass M/z) :302 M* + 1)

Example 4

Synthesis of 4 - tert. butyldimethylsilyloxy- 5-[ methylene-(phenyl)]- cyclopent-2-
25 ene-l-one '

(CTC-33)

(o]

30



" 6897, 1994. 5. Santoro MG in Stress-inducible Cell:clar Respo

zs 30 1094, 1994. 3. Feinstein DL a al. J. Biol.. Chern. 271, 17724 -
17732) 1996. 4. Amci C, Gorgi C Rossi A Santoro Ma J. \‘i[[%g Sﬁa 6890 -
g 3 ‘( Fi ege
Uet al. edwO®Bi4sIshaii ser Verlag, Basel Boston Berlin) pp.PCIBO0NSEYy 1996,
6. Santoro M5 Garaci 9) Amci C. P.N A £ .USA 86, 8407 - 8411, 1989. 7.
Amci C, Sistonen L, Santoro M5 Mirinoto RI. P.N. A S. USA 89, 62276231,
1992. 8. Santoro M5 Benedetto A. Carruba G Garaci E, Jaffe B. Scia~e 209,
1032 1034, 1980. 9. Santorao ~1. I 0] = 10.
Rozera C, Car "t‘"cﬂ‘?l’%,ngl%as I%‘:;ﬁgl)oce‘l,uglg\%f% rﬁé?lggdggrcrﬁbg%ﬁégann%lrg%%I?/OGJ%?,ZEJ in.
Irrt~ 97; 179%ith beh26ldehyte36bstitired Rorsthie peopicnaldehple Guddmehe Ier. p. N AL S, USA
94, 746 - 750, 1997. 12. Thanos D, Maniatis T. Cell 80, 529-532) 1995. 13.
Rossi A, Elia G Santoro Ma J. Biol. Chan. 271, 32192-32196, 1996. 14.
Shield M. PHRN&SBH/CmYher . : 853, 223, 2854, 2683, 16955and11%35Si nclair SB et al . J.
Cip. Im~st. 84, 1063 - 1067, 1989. 16. Baeuerle PA and Henkel T (1994).
Function &nd Activation of NF-Kappa B in the Inmune System Annual Reviews

of I-mmunol ogyHIRMRHCDET 400MHZI B Vish! (RHNgh= RR6&Hz)ar.60 (EIB). = FAAiHE) | on
of Inducible Nitric Oxide Synthase by Per oxi so l_ﬁkréolife %-ggth\_/la ed

Recept or Agor-¥% < 7.48d#emt '-%(1H,tdhll=n(liﬁﬁz$<’osm7%1 M%@g@ 999 (3HYr nal
of | mrunol Ogyo'éﬁiiﬂpém - 984 18. K J. Stone, R D. Little) JOC, 1984, 49,

1849-1853. 19. wanot o, H Kosugi, H Uda) Chem Lett., 1972, 807-810.
10 SEP 2~~ -46 Clains 1. A conmpound having the formula l: OR X\ ~""A Rz

?ﬁely?}%%ﬁp%%@% ESOES(M# +0'.'l),3163}’m“-t L@thg)r unsubstituted al kyl or

Example 5
Synthesis of 4 - tert. butyldimethylsilyloxy- 5-(oct-1-ene)- cyclopent-2-ene-1-one
(CTC-34)
15

OTBS

This compound was produced using the method described in Example 2 above, but

20  with octanal substituted for the propionaldehyde used in the latter.
IR (KBr, Cm) : 2955, 2926, 2898, 1713, 1666
'H NMR (CDCl,, 400 MHz) 8 : 7.39 (1H, d, ] = 6.0 Hz), 6.7 (1H, t, ] = 7.69), 6.40
25 (1H,d,] = 6.0 Hz), 5.37 (1H, s), 2.3 - 2.5 (2H, m), 1.45 - 1.56 (2H, m), 1.2 - 1.4
(8H, m), 0.92 (9H, s), 0.87 (3H, £), 0.19 (3H, s), 0.16 (3H, 5). -

Mass (M/z) : 323 (M* + 1), 191 (M* - -OTBS)

30



to 3 carbon atoms; RZ is a substituted or unsubstituted straight chain or
_branched al kyl, al kenyl or al kynyl group, optionally incl udi‘hg

Kyl nal sgpmggst one
heteroatomin its carbon skeleton, to and containing 1- 12|P%q’r¢)‘§}ﬁ’0&§$al kyl

is a substiWOO®#25% unsubstituted al kyl, al kenyl, alliyny

aral kenyl, or aral kynyl group, optionald32dncluding at | east one heteroatom
in its carbon skeleton, and containing 1-12 carbon atons, or a silyl group;
R4 is H or an alkyl group containing 1-3 carbon atons; 15 X is H or an

al kyl group EQQITQJ gng 1-3 carbon atons; Y is H, a hal ogen, or an al kyl
group cont ai ni ng i carbon atons; and RZ can be le or tran% W t h
respect to tﬁyenﬂusbmf)hutﬁdrmoﬁh}’lsﬂ}’lm é;lb%ﬂér’i‘@b‘n‘é’c nsgt-28ne21-08¢c onpound
as cl ai ned 'Ebfwl wherein RZ and/or R3 is substituted with at | east
one =0 -ORS S, and/or hal ogen atom or group, wherein RS is hydrogen
or an al kyl group containing up to 4 carbon atons. 3. A conpound as cl ai ned
in claim2, wherein RS is hydrogen o a nethyl 25 group. 4. A conpound as
clainmed in any of the preceding clai 5. wherein RZ and/ or R3 includes an
oxygen, nitrogen or sul phur atomin eal bo kel et on. 10 SEp 2004 -47
5. A compound as clainmed in any ong he preceding clains, wherein R i
hydr ogen or an unsubsituted al kyl otQ, 6. A conpound as cI ainmed in cl al m
5, wherein R is hydrogen or a nethyl 5 ¢®8up. 7. A conpound as clained in
any of the preceding clains, wherein R4 is hydrogen or a nethyl group. 10
8. A compound as clained in any of the preceding , Wherein and/ or
R is a subsfikisutaupamduras prediced veing the marhgﬁrdetq&'ir&m Examplsdpboyabyt

al kenyl or al &y, One of the
precedi ng cl g‘rgﬁw‘lt\;}\ﬂ%?%nm%%d f%erR ?ﬂs?ﬂ%ﬁﬁ ?ﬂﬁggggrrltl%nsubsti tuted straight
chai n, branched and/or cyclo-alkyl group. 10. A conpound as clained in any
one of cI ein S S t t unsubstituted al kyl or

al kenyl group ﬁ@hﬁn‘é up {%5 29%1 m ;?HG%S%Z, or 3 carbon atons. zo
11. A compound as clainmed in cl ai m 10 "wherein RZ cont ai ns 7, 3 or 2 carbon

ztzoi”g g‘ﬂlgs !w @r’,,%B ME) 5 £739 PAVAY, 68 QBT 43H5) gl (%, dyher i n
=588Hz),537 (1H, s), 2.25 - 2.46 (2H, m), 1.51 - 1.58 (2H, m), 0.99 (3H, ¢, ] =
7.36 Hz) 0.93 (9H, s), 0.19 (3H, s), 0.16 (3H, s)

15
Example
(a)  Preparation of 6-1sopropylfulvene

) —

20
To a solution of freshly cracked cyclopentadiene (8.5 cm®, 104 mmol) and

isobutyraldehyde (3.8 cm?, 41.6 mmol) in reagent grade methanol (42 cm’) was
added pyrrolidine (5.2 cm®, 62.4 mmol). Upon addition of the pyrrolidine the

solution turned yellow and this mixture was stirred at room temperature for 2 min



2s ethyl. 13. A conpound as clained in any of the preceding clains, wherein

_R3 is a substituted or unsubstituted al kyl or aral kyl group.4 80SEP4200}
conmpound as clained in any of the preceding clains, vvherel 0@%}65@% a

car boxyl anWOd/48S¢ar bonyl group. 1 0 SEP 2~~ -48 15. A c

claimed in any of the preceding clains,-3herein R3 is a substituted or

unsubstituted straight chain, branched and/or cycl o-al kyl group ‘and

contains 5, 6, 7 or 8 carbon atons when it includes or is a cyclo-alkyl

group and 5 ﬂ'gaxggt s H&E%Pmt@g&ﬁoﬂeﬂhe' x"eadtﬁmawaitcbﬂi \Aﬁlalsial! dteti¢ adid anched
al kyl group. A conmpound "as, claied in claiml erei

substit ut ed &Sthﬁsqqdded taithsyalley solyriemp The Fraskion WQ“B’CWSCFF“BRE‘& F‘ﬂ)on
atons. 17. A.g AR RSy 'aﬁa%ﬁ:r' maﬂ? The biRoRS RyadkRfusthed Washedher ei n
ohexyl ou

R3 includes a lo cyc enyl

,or h 8. AcCo nd. as clained in
any of cl ai rrwvxt:he];h¢r icm’JRan 45) oeposmlveqrdmgagﬁéﬂwwas ‘Eﬂf‘h\ﬂﬁqr\@ IS 19.
A conpoun io cf? e@OEJn?' J::Egﬁ%/%g%h rﬁ%cécﬁmavagﬂ&'&;mﬂuﬁ(&'my I, a2

car boxyph nycar I'ohexyl carbonyl group. " 20.

conpound as dP@%)resla yellomngil.one of clains 1-12, wherein R3 is a
tri(organo)silyl group. 20 21. A conpound as clalned in claim?20, wherein
each of the organo-groups is a substituted or-unsubstituted alkyl, K aryl

and/ or ar al ky}, (00 MEzZGDCHE/S) 1.bk (6 dg @2, CENY, 26He3 fEH{Hom SHINHR i t

iy gt oup Somkend TR, atn GRSt 5 48k e B g0kt Astran e SPERTCy | ¢
claim 21, zo""“‘M@SZ 283 30.4,019.31 BId|130801R. G AR BICEALBLRERL 6 or 7

carbon atons réspecti vel y 24" A conpound as clainmed in aim 23,
wherein each aryl group is phenyl and each aral kyl group is benzyl.

(b)  Preparation of 4-hydroxy-5-isobutylidene-cyclopent-2-enone."

PNl

(+-)2

ES

15

A solution of 1 (1.0 g, 8.30 mmol) and Rose Bengal (10 mg, 0.01 mmol) in reagent
grade methanol (200 CM?) was stirred with a constant steady stream of oxygen
20  bubbling through to saturate the solution. After 20 min the radiation (250W IR
light bulb) was turned on with the oxygen flow continued. After 13h the radiation
was ceased and the methanol removed under reduced pressure. The crude product
was purified by flash column chromatography (SiO,; EtOAc: petroleum ether, 1:1)
to yield (110 mg, 9%) of 2 as an orange oil and as a mixture of both geometric
25 isomers. V. (film)em," 3399br (OH), 2963, 1701, 1657 (doubly conjugated 5-ring
ketone?);y; (400 MHz; CDCly; Me,Si) 1.04 and 1.11 (6h, dd, J 10.6, 4.0 and 6.7, 9.0
(C(8)H), 1.84 (1H, br s, -OH), 2.93-2.99, 3.84-3.87 (1H, m, C(7)H), 5.07, 5.31 (1H,



f 0 SEP 2004 -49 25. A conpound as clained in any of clains 20-24, wherein

_at least one of said organo-groups is substituted with one off InBER 2000,

-ORS, -COORS and/or hal ogen group or atom wherein RS is Méﬁ(%ﬁbﬁ'%ﬁr an

al kyl grouwocanu¥#ni ng up to 4 carbon atons. S 26. A conpound as clained in
claim 25, wherein the hal ogen atomis fjsorine. 27. A conpound as cl ai ned
in any of the preceding clains, wherein R3is a tert. butyldi nethylsilyl
group. 10 28. A conpound as clained in any of the preceding clai nsai:gvi ng
activity inr t ; f i 6185, 640 Jdgne.09 F b)
i bi 1 ng RFCUIEN 610y SPaffiE D Phad 104 COPH 5%, Hsgf“i &gf‘hggﬁ-bgi ti ng
the repl i catg,grc(gﬁ?eneaiw(msddeyzisnmomndiqu 6. G @ERY B (K0P Mz gl ki
conpound as clained in claim?2§, A reat eh, ackhyit ajy9CH clsggent - 220
ene- 1- one i Medd Frlinthrd @E}a)%ﬁn;ﬁjc%"g)ﬁg‘r 9135’3’ EBQ_{E,AY%%ﬂ %3% 1321%(:' ai med
in any of thﬁ%ﬁﬂ@i@?i15\433,01|3aj4m9§.nr19sse(0);rmx‘m(ﬁlkcﬂﬁ?e(MBJZ‘?%é\» 80nd as
claimed in clarm 30, for:2s (a)treating a viral -nedi ated di sorder;
(b)treatishg a bacterial -nmedi ated di sorder;(c)treating a disorder nedi ated
by radiation;(d)treating an inflamuatory disorder;(e)treating a di sorder of

the i mune system 30 (f)treating isghem a;.(q)tr.eatin tsgki oscl erosis;
(h)treating é)di sﬂneﬂetati)%ﬂfltﬂ" ¥ q“ea}ygﬁwgf’é‘tv?%m ?%?‘Pr"'g’gti ng a di sorder
i nvol ving damage to cells or killing of cells; ~ a sEp 200 -50
(j)treating diabetes;(k)treating a disorder affecting an aquatic organi sm
(1)treating oxidative stress;(muse as an anti-oxidantj5 (n)use in
conbating the effectg—of ageing;(o)treating a degeneralive di sease;
(p)treating burns; (fff)treating a disorder involving cgfciumloss or
deficiency; or(r)ugle in pronoting wound healing. To §2. A conpound as
clainmed in cHOW @:. Ot reat i ng—camecer or_nglalg&w' odeflenergti ve di sease. 33.
A conpound as cl g in claim32, wherein €l @ generati ve di sease
15 is BSE, new vartTant CID, or Al zheiner's disease.\=24/ A pharnmaceuti cal
conposi tion conprigging@ a conpound according to any of $| ains 1-33,
optionally including a pharmaceutically acceptabl eBa)Pier. 20 35. A
conposition as clainmed in claim34 for use in nmedicine. 36. A conposition
as claimed in claim34 for treating a disorder as recited in any one of
clainms 31-33.

10

A solution of 2 (0.45 g, 2.96 mmol), in anhydrous dichloromethane (3.0 cm’) was
added dropwise to a stirred solution of tert-butyldimethylsilylchloride (0.58 g, 3.80
mmol), triethylamiihe (1.4 cm’, 1036 mmol) and a catalytic amount of
diethylaminopyridine (50 mg, 0.38 mmol) in anhydrous dichloromethane (3.0 cm’)
;s at 0 °C. The reaction mixture was then allowed to warm to room temperature and
left stirring overnight in an atmosphere of nitrogen. After 70h the reaction mixture
was quenched with water (5 cm’) and the product extracted with dichloromethane (2
x 5 cm®). The combined organic layers were then dried (MgSO,) and reduced in
vacuo. The crude reaction mixture was then purified by flash column
20 | chromatography (SiO;EtOAc: petroleum ether, 1:10) to yield 3 (0.25 g, 32%) as a_
yellow oil of one geometric isomer and (80 mg, 10%) of the other isomer also as a
yellow oil. Vau(film)/cm™ 2959, 1712, 1663, 1111, 1072 (§i-O); 3y (400 MHz
| CDCLMe,Si) 0.10 (6H, s, SiMe,), 0.91, (OH, s, SiMe,), 1.08 (6H, dd, J 6.6 and 8.5,
C(®)H), 2.84-2.90 (1H, m, C()H), 5.36 (1H, s, C()H), 638 (1H, dd, J 6.1 and 1.1,
25 C(2)H), 6.46 (1H, d, J 10,6, C(©)H), 7.37 (1H, dd, J 6.1 and 3.3, C(3)H); 8¢ (100



25 37. A conpound having the fornula I: O~ Rz OR3 | wherein: ~ 4 SEP 2~

-51 R is H or a substituted or unsubstituted alkyl or al kdy/ISEGr#ep '
containing 1 to 3 carbon atonms; RZ is a substituted or unsub ita%! d al kyl,
al kenyl , am«ewddssaryl , aral kyl aral kenyl, or aral kynyl gFSU%‘, 0%‘?; ?sonal |y
including at | east one heteroatomin itgss carbon skel eton, and containing
1-12 carbon atons; R3 is a substituted or unsubstituted al kyl, al kenyl,

al kynyl, aryl, aral kyl aral kenyl, or aral kynyl group, optionally including

at | east on t i, i1 _& kS r eses, 7and1 30Nt pi4, g7 - (CH); ar bon
atons, or a@%ﬁ%@éﬁ%glgg%’sz%a’ gsrgﬁ’aﬁ?kﬁslm rqup containing 1-3 carbon
atoms: 1o X 10) 1¥4.4j tfeh&)dave(BL) 266 BMH,1%), ﬁ%@g&q or an al kyl group
containing 1-3 carbon atons; and RZ can be cis- or trans- with respect to
t he carbonyl carbon in the cyclopentene ring for use as as a rﬁ;ﬁzr ch tool
for the anal@suad:at, 67:70; b1, ith: €, 4, O rdquirenGi ph62HER-841): Yy (ilomécheat

shock response, viral repligcatiop, vikak- ' d Shepr

bacteri al r’re%ﬁs‘gt é@ﬁi’sﬁ?gdéi@? @?g&ﬂgﬁ’skﬁgﬁas&é}% @?ﬁﬁ%ﬁ)yﬁl &Gﬁ’a%mtory
i Sorder o 1 B B B L, et re s g, o
Killing of c®i} & H.on CiEDed-84 .(1f§03»:¥89.-9'}£3@h‘?)p8§ﬁcﬁ§s df g&n@@ﬁ%ﬁﬁ#’s?
wherein RZ apg/ i I U HCBE], MS) -0ng 223, 25 H;) (ZXRS,
and/ or hal og%érji]g{'?)%%r(’?oérﬁéggx aﬁg?gi%’s is’hydrz)geé&?or om %T%qu)gr oup
cont ai ni ng uB7E) 148.6at¥oh(Glhiis.1, 334.8,A98 3ripbaia 28 M"a# ek 20 ai m 38,
wherein RS is hydrogen or a nethyl 25 group. 40. A conpound as clained in
any of cl%ims 37-39, wherein RZ and/or R3 includes an oxygen, nitrogen or

sul phur atomin its carbon skeleton. 30 41. A conpound as clained in any of
cl ai ns 37-40Exm%iee§n R is hydrogen or an unsubsituted al kyl group.

(a)  Preparation of 5-(1-Methyl-octylidene)-cyclopenta-1 ,3-diene

15

To a solution of 2-nonanone (4.5 cm®, 26.3 mmol) and cyclopentadiene (3.5 cm?,

20  42.6 mmol) in methanol (26.3 cm’) was added pyrrolidine (3.3 cm’, 39.45 mmol) and
the mixture was stirred at room temperature under nitrogen. After 30 min acetic
acid (24 cm®, 42.1 mmol) was added to the yellow solution and the mixture was
diluted with ether and water (130 cm® each). The aqueous portion was washed with
ether (2 x 100 cm®) and the combined organics were washed with water and brine

25 (25 cm® each), then dried (MgSO,) and concentrated in vauo. The product was
purified by flash column chromatography. (SiO, 100% petroleum ether) to yield
3.14 g (63%) of the title compound.



1 0 SEP 2~4 -52 42. A conmpound as clainmed in claim4l, wherei &f $
. hydrogen or a methyl group. 43. A conpound as clained in any’ St 205

37-42, wherein R4 is hydrogen or a 5 nethyl group. 44. A co
cl ai med I nwarnt/4eds4cl ai ns 37-43, wherein RZ and/or R3 is é‘gﬁﬁgﬁﬂ%ﬁged or

unsubstituted, straight chain, branched and/or cycl o-al kyl, al kenyl, or
al kynyl group. 10 45. A conpound as C|? med in any one of clalns 37-44,
wherein Rz is: (a) a substituted or un P5st i t ut ed het erocylic, aral kyl or

aryl group; or (b) a substituted or unsubstituted al kyl or al kenyl group
i ncluding u

o 10 afa conpound
as cl ai med 94 Q?W(EQCFVM&F@%S%I—% E’j é;glgg] @U{]Zﬁig unsubs?}lltt@t edrrp
phenyl , thlgghgnﬁspi 5@(/11—1(1.1;Imkzzgmupllﬂfccaﬂz)eﬂzq(BHgs,euldtcd\iﬁt&521(% 7, 3 or 2
carbon at ons ﬁ@ 8 % q S clalned |n claim46, wherein RZ is an
unsubstltutbd7thﬂ3%ﬁg ggg g ﬂ? ﬁoﬁ dlnethylphenyl hal ophenyl or
a: koxy(lcj)lhenyis(f BOOMPILZY CDRLHMe,Si) $01 mcsngytzo 9dCHs)t. ngzlv .(CH), Z%ZC@ithﬂ?é as
clained in claim 47, I I
o e A eI hEh o, SEeAcHaaapReny! iarolBapnagader,

wherei n R3 i150.2(CH)p$42.3(C),a84.0(Clunsubsti tuted al kyl or aral kyl group. 30 50.
A conmpound as clainmed in any of the clalns 37-49, mhereln RS I ncl udes a

carboxyl and/or a carbonyl group . SAP %p Ppound as
clained in )y dPrephmtion of¥ Béromie[rlénﬁhmmftsﬁaz é’hﬁ%‘i"ﬂt‘ﬂfléae'btr
unsubstltut tralght chai n, branched and/or cycl o- aIkyI group and
contains 5, or 8 carbon atons when it includes or is a cyclo-alkyl

group and 5 or femer carbon atons when it is a straight chain or branched
al kyl gr S

| 6
O, RoseBengal Yo 0 + HO 0
MeOH, 500W Halogen light, rt

1 2 rac (+-) 3 rac (+)

A solution of 1 (2.50 g, 13.1 mmol) and Rose Bengal (30 mg, 0.03 mmol) in reagent
grade methanol (250 cm’) had a steady stream of oxygen bubbled through for 15
min to saturate the solution. The solution was irradiated with a 500W halogen light
15 source for 12.5 h. The reaction mixture was filtered and the methanol removed
under reduced pressure. The product was purified by flash column chromatography
(SiO,, EtOAc: petroleum ether, 3:7) to yield a mixture of 2 and 3 (0.87 g, 30%) as a
brown oil and 3 alone (0.19 g, 6%) of a brown oil of the isomerised product.
Mixed product; V. (film)/cm® 3410 brs, 2926, 2856, 1698, 1635; & (400 MHz;
20 CDCly Me,Si) 0.88 (3H, t, J 6.6, alkyl Me), 1.28-1.51 (10H, m, alkyl chain), 2.08-2.12
(2H, m, allylic CH, product 3), 2.29 (3H, s, allylic Me), 2.79 (2H, t, ] 7.9, allylic CH,
product 2), 3.30 (1H, d, J 6.4, C(5)H product 3), 4.97 (1H, brs, C(4)H product 3),
473 (1H, s) and 5.18 (1H, s)(protons at terminal alkene in 3), 6.28-6.35 (2H, m,
C(2)H for both products), 7.31 (1H, dd, J 2.6 and 6.0, C(3)H product 2),7.63 (1H,
25 dd, J 2.4 and 5.7, C(3)H product 3);8. (100 MHz; CDCl; Me,Si) Product 2; 133.2,
137.9, 155.0 (CH), 131.2, 156.5, 195.0 (C); Product 3; 14.1 (CH,), 226, 27.2, 29.2,
31.8, 37.8, 114.6 (CHy), 56.5, 71.3, 135.6, 163.3 (CH), 145.3, 206.8 (C); m/z (EI) 222



52. A co 1 ai ' ' ' ' |
mpound as claimed in claim49, wherein R3 is a SUbSEn!thégﬁ @g

_unsubstituted aral kyl group containing 6, 7 or 8 carbon ato

conpound as clained in any of clains 37-52, wherein R3 in

cycl ohexyl W0 0¥yl group. 54. A conpound as clained in ghyﬂﬁﬁm@vé?ns
37-50, wherein R3 is a succinyl group or a derivative. 15 55. A conpound as
clainmed in claim54, wherein R3 is a 2-pgthysuccinyl, a

2car boxyphenycar bonyl, or a 2-carboxycy§fohexylcarbonyl group. 56. A
conpound as clainmed in any one of clains 37-47, wherein R3is a

tri(organo)silyl group., 2 7 ’ ' i i :
each of the Wéaﬁ%@bﬁﬂﬁpgﬁi g45)i Wﬁ?‘gaﬁ g'rig%cﬁlé{}%gctu?a?%d'tcg? S‘@’omf;f' "

gg?{)g:} a;wkg: Egj(z)zr_]gmggp,%opgi o(r;al ly incl ud: ng at I eas]t one heteroatomin its
on, : ouyn cl.pi n ' , .

al kyl group §@B¥Cal?fﬁ§“qt‘r M@"'S}c)?“g‘ g"&gaﬁﬁ élzgeré.Sh’Sg&ﬁk&%éoMu%;eggﬁg’f g?(r:rgd in
g L ?.Ib ?nSQi Omﬁ@@;ﬁgmggagj}é,&c yk..epﬁuéﬁm&)ky.lzsgxsoqmﬁ,onxa\kxishdn)., B@élé’t1_26(255 7
Cher ol o edoh Tt - Ehdon s GERDEN R O T AT
lsgzstzogﬁe- g?s,gﬁ_rmmfanmelpnftom, cla(iibd, j 5.8aR20H), 743l dde/ 84, andbiehei n at

- | - -
| Conrs. and: oS gut oo N, iR Ms YRR LGH 2t 2%, 392, SLa I 1Tk | TS
group cont ai CHY, Bp.5f P1.3% 1816h068. R(GHD .145.35206. 0 (Qo rpéa el 222 MH A% n” cl ai m

61, wherein 0 t, 049 ' ) d | ai '
of ol 37 HADMSFRBER R ool R, 2 L o e to 6a A

compound ms clained in any of clains 37-63 having activity in respect of
one or no g) (é hi’ré;)arajt)on of tert-Butyl derivative of 2 and 3

| ¢
HO§O HO\§O TBDMSC], EtN, DMAP - >Si"'0 | o

2E/r;c (+-) 3 rac (+-) 4 rac (+)

To a solution of the mixture of the alcohols (338 mg, 1.52 mmol) in anhydrous
dichloromethane (2 cm’) was added a solution of tet-butyldimethylsilylchloride (0.3
15 g 1.98 mmol), dimethylaminopyridine (0.02 g, 0.20 mmol) and triethylamine (0.75
cm®, 5.32 mmol) in dichloromethane (3 cm®) at 0 °C. The solution was allowed to
warm to room temperature over an atmosphere of nitrogen. After 50h a further
portion of tert-butyldimethylsilylchloride (0.11 g, 0.76 mmol) and triethylamine (0.3
cm®, 2.1 mmol) in dichloromethane (1 cm®) was added dropwise to the reaction
20  mixture at 0 °C and allowed to warm to room temperature. After 94h the reaction
was quenched with water (5 cm’), and the product extracted with dichloromethane
(3 x 5 cm®), dried (MgSO,) and evaporated under reduced pressure. The product |
was purified by flash column chromatography (SiO;; 0.6:10 EtOAc: petroleum ether
then 0.75:10 EtOAc: petroleum ether) to yield 4 (37.6 mg, 7.3%) as a yellow oil of
25 one geometric isomer. vy, (film)/cm™ 2929, 2857, 1698, 1643; &y (400 MHz
CDCl; Me,Si) 0.06 (3H, s, SiMe), 0.11 (3H, s, SiMe), 0.89 (9H, s, 'BuSi), 1.24-1.48



the silyl group

re of the followi ng: activating HSF inhibiting NF- xB inhibit %hhﬁg
£ t|ng

.replication of HSV-1 inhibiting the replication of Sendai VII’

i nfluenza virus. 65. A conpound as claimed in claim®64, h te
activity tNeh¥4E4opent - 220 ene-1-one in one or nore of aﬁ*’%?“‘w“g& d) or
e). 66. A food for an aquatic organi sm8®nprising a conpound according to
any of clains 37-65. 25 67. An aquatic environnment (e.g. an aquaculture)

conprising a conmpound according to any of clainms 37-65. 68. Use of a

conmpound as (giﬁ' .%thﬁmnemm 00! (SHITS, aflylicoHle), f2075-2.88 (m,e@aﬁﬂaﬂmcﬁﬂf)f 5.29
medi canent f tréat d

a Viral -mediated disorder a;ﬁ&rlal m%t
di sorder, a (3H, g} @(ﬂ)H},r6 26 (1H; &J 69, SRR Bn(1FhrAd, rff?% 6 (= der, a
di sorder of eéggwpgy%egﬁ 3§cr}e£n1q4 ahtie bqs 50153 6 2886 digsnrder

i nvol ving c canter’, iSof Vol Vi ng %eraog? Eo cells
or killing of2.ze3les (CHjanRlesd7. 9XE58:2; (QH),SR&’GS@I 9a155 5 PEChon/ (BB

degenerati ve a a d| rder I nvol ving cal cium | oss or

defi ci ency, ﬁ@ﬁdﬁgé} %Zéra@" %s(s, d’ﬁr? Qquatlc organism 69. Use of a
conmpound as cl ainmed in any of cla| ms 37-65 for the preparation of s a

nedi cament for use as an anti-oxidant, in pronmoting wound healing or use in

conbat i ng thgcthﬁesﬁéorﬁi:omlmgaccBEHanUeemﬁttm maqmwmd as clained in any of

claims 37-65_for the p rati,on of a nedic grent g a
neur o- degene]?”&? ried ‘GPB’Q&E@S °Z'§°?IeseUs‘8V?§'f“°3 E3HpD nt& '}g?ﬁg gn{r?réggfl {nHécI ai m 70
for treati ngas&%deme&af Egithpled Dto 04 bélbwhdbmably thissetisity isgreatex than hod f or

Compri | 4 r At oy HgoRRAp R M o5 sFpor porbaiod’ o) Yy

silyl chloride, succinic anhydrlde or a derivative of succinic anhydride,

wherein R and RZ are as d .one of
succi nic anhSZ&F*PHémE?BP‘r“Vgt Vv eP’ées%‘&I’% %88“ ()alybre()a\&l?%ﬂ?%e%és ?gavﬁ?@g%ggroup R3
as defined i g¥fef of Ri’vk‘&ﬁlng bﬂooﬂﬁ‘ess&rmﬁﬁhﬂdsasxamldamﬂedamwsqiraﬂm lplinsppdm i n

Si | Iorld as defined in any one of clains
56-63. 25 Y geﬁuggjet oé%m xample 15 bélod y

15
Example 9 |
Effect of inventive compounds on the reactivity of transcription factors HSF
and NF-xB

20

Methods: Human lymphoblastoid Jurkat T cells were grown at 37°C in-a 5% CO,
atmosphere in RPM1 1640 medium (GIBCO BRL, Gaithersburg, MD) |
supplemented with 10% fetal calf serum (FCS, Hyclone Europe Ltd, UK) 2mM
glutamine and antibiotics according to the method described by A. Rossi et al. (Proc.
25 Natl. Acad. Sci. USA 94: 746 — 750, 1997). The test compounds were stored as a
100% ethanolic stock solution (100 mM) or in DMSO (100mM) and diluted to the
'apbropriate concentration in culture medium at the time of use. Cells were treated
with different concentrations of test compound for 1 hour and then stimulated with
12- O-tetradecanoylphorbol -13-acetate (TPA, 25 ng/ml), which is a strong inducer
30 of NF«B. Conttol cells received an equal amount of coantrol diluent. After 3 hours
whole-cell extracts were prepared and subjected to analysis of DNA-binding activity

by EMSA (Electrophoretic Mobility Shift Assay) for detection of HSF or NF-xB



74. A method of preparing a compound of formula 111: OY OR3

_including the steps of: (a) reacting a conpound of fornula IVL"C§ ﬁE% 2@"04 |V

To with a silyl chloride, succinic anhydride or a succini ride

derivati veMos¥dare a conpound of formula V: zs O X Z f%ﬁ% 20 (b)
reacting a conpound of fornula VL ~ =3%BEP 2004 -57 O X VI Y Qwth RZCHO
In the presence of a base to give a conpound of fornmula VII: OX R2 Y QWVII

s wherein; when step (a) is carried out before step (b) Z is hydrogen, Qis
OR3 and the 2LONES P SLWFERg fo thPnfifod & AN PARE43Fetlal. ((Brod! Nathi Aghle bonds;

Sci. USA 94: 746 - 750, 1997).

Specificity of protein-DNA complexes was verified by imrﬁunoreactivity with
5 polyclonal antibodies specific for p65 (Rel A) ot for HSF-1, for NF-kB and HSF

respectively. Quantitative evaluation of NF-«B- and HSF-DNA complex formation
was determined by Molecular Dynamics PhosphorImager (MDP) analysis and was
expressed in arbitrary units, as described in A. Rosst et al, (J. Biol. Chem. 273: 16446
_ 16452, 1998). The results from representative experiments are shown in figures

10 1(b), 2 (b), 3(b), 4(b), 5(b), 6 and 7(b) for compounds CTC-31, CTC-32, CTC-33,
CTC-34, CTC-35, CTC-36 and CTC-45, as identified above. These results show

that all of these latter compounds are potent inhibitors of NF-xB

Example 10
15 Effect of CTC-35 on the replication of Herpes simplex virus type 1

Methods: Human Hep-2 laryngeal carcinoma cells and monkey VERO cells were
grown at 37°C under the conditions described in Example 9 for T cells. Cell
viability was determined by dye exclusion téchnique or by 3-(4,5-dimethylthiazol-2-
20  yl)-2,5-diphenyl-tetrazolium bromide (MTT, Sigma Chemical Co.) to MTT formazan-
assay, as described by F. Denizot and R. Lang (J. Immunol. Methods 89: 271 - 27},
1986). Herpes simplex virus type one (HSV-1), strain F grown in VERO cells, was
used at a multiplicity of infection of 10 plaque forming units (PFU) per cell.
Confluent Hep-2 cell monolayers were infected with HSV-1 for 1 h at 37°C. After
25 this time, virus inocula were removed and cells incubated in RPMI 1640 medium
containing 2% FCS. Different concentrations of CTC-35 were added to the culture
after the 1 h adsorption period, and maintained in the medium for the duration of
the experiment. Control medium contained the same concentration of ethanol
diluent, which did not affect cell metabolism or virus replication. HSV-1 virus titres
30 were determined 24 hours after infection by cytopathic effect 50% (CPE 50%) assay
on confluent VERO cells monolayers in 96- well tissue culture plates (six dilutions
for each éample, eight wells for each dilution), as described by F. Pica et 4.
(Antiviral Res. 20: 193 - 208, 1993). The dilution that gives 50% cytopathic effect



10 when step (b) is carried out before step (a), Qis an oxygen a&)oghgz{qma
_hydroxyl group, Zis CRZ and the carbon atomin the CRZ group idbe o]

t he cycl opentene ring by a double bond; when Qis oxygen,a&ﬂﬁ Rﬁp@mbetmeen
t he oxygenWQ @id2dd t he cycl opentene ring is a double bon S
reduced to a hydroxyl group before step4ga) is carried 25 out; X, Y, R2, R3
and the silyl group in the silyl chloride are as defined in any of clains
37-63 above; and the succinic anhydride derivative is selected to provide

the require i i 4 8f R&d dnd Muynsehaasdesczibat s
72-74, ther vt ?ﬁgnﬁ‘ﬁ%ogﬁ%é’gﬁ?%x?&&&& for

ormula Il or the oynd,of fo la IVis
react ed wit tbyE.RddriguetBovlan Metheds Enpameln i 4pp des%gplj%ggeg‘ﬁ?/é‘is}‘(’gﬂS?
succini ¢ anhydride gt 8 andindlcREhLQFCT-35 5% 76. A
met hod as clyaﬁe regg}t?l&fﬁéa}ﬁfﬁg g%%ﬁ%%%ﬁénpound of fornula Il or the
conmpound of goveminkibitat ofSHE¥elcting replidation,stithan M oddee (IBaLerMec anhydri de
or a derivat,ve, of sucginic _anh gri de in the presence of an al kyl am no
pyri di ne.5 5 inhibitary. cﬁ?ﬁ&e'ﬁéa“@?{' imed in any of claims 37-65 or a
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Most prostagﬁn&?ns havelg:r{:&n&g‘ e(fgects on vascular smooth muscle, and will lower

blood pressure in animals and humans. A corripound can be tested for its effect on
25 the blood pressure of the anaestheized rat. Prostaglandins A, and E, can be used

for comparison.

Male Wistar rats were anaesthetized and test drugs can be infused intravenously.
Blood pressure and heart rate can be recorded from the femoral artery.

30
Prostaglandins A, and E, cause dose-dependant falls in blood pressure in doses
from 30pg/kg/min. It can be determined whether ot not a test compound affects

blood pressure at various dosages. As a control, solvent alone can be used.
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10 should therefore be appreciated that various variations and modifications can be
made without departing from the spirit or scope of the invention as set forth i in the

accompanying claims.

Where preferred or optional features are described in connection with particular
15 aspects of the present invention, they shall be deemed to apply mutatis mutandss to

other aspects of the invention unless the context indicates otherwise.

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

citations referred to in said documents.
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i 5 wherein:-

; R, is H, or a substituted or unsubstituted alkyl or alkenyl group containing 1
to 3 carbon atoms;

R, is a substituted or unsubstituted straight chain or branched alkyl, alkenyl
or alkynyl group, optionally including at least one heteroatom in its carbon skeleton,

10 and containing 1-12 carbon atoms;

R, is a substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, aralkyl
aralkenyl, or aralkynyl group, optionally including at least one heteroatom in its
carbon skeleton, and containing 1-12 carbon atoms, or a silyl group;

R, is H, or an alkyl group containing 1-3 carbon atoms;

15 X is H, or an alkyl group containing 1-3 carbon atoms;
Y is H, a halogen, or an alkyl group containing 1-3 carbon atoms; and
R, can be cis- or trans- with respect to the carbonyl carbon in the

cyclopentene ring.

20 2. A compound as claimed in claim 1, wherein R, and/or R, is substituted with
at least one =0, -OR; ~-COOR;, and/or halogen atom or group, wherein R; is

hydrogen or an alkyl group containing up to 4 carbon atoms.

3. A compound as claimed in claim 2, wherein R, is hydrogen or a methyl
25 group.
4. A compound as claimed in any of the preceding claims, wherein R, and/or

R, includes an oxygen, nitrogen or sulphur atom in its carbon skeleton.
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7. A compound as claimed in any of the preceding claims, wherein R, is

hydrogen or a methyl group.

8. A compound as claimed in any of the preceding claims, wherein R, and/or

R, is a substituted or unsubstituted, straight chain, branched and/or alkenyl or

alkynyl group.

9. A compound as claimed in any one of the preceding claims, wherein R, is a

substituted or unsubstituted straight chain, branched and/or cyclo-alkyl group.

10. A compound as claimed in any one of claims 1-8, wherein R, is a substituted
or unsubstituted alkyl or alkenyl group including up to 10, 9, 8,7, 6, 5,4, or 3

carbon atoms.

11. A compound as claimed in claim 10, wherein R, contains 7, 3 or 2 carbon

atoms and is an alkyl group.

12. A compound as claimed in claim 11, wherein R, is C,H,;, iso-propyl, or
ethyl.
13. A compound as claimed in any of the preceding claims, wherein R, is a

substituted or unsubstituted alkyl or aralkyl group.

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

carboxyl and/or a carbonyl group.
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20
21. A compound as claimed in claim 20, wherein each of the organo-groups is a

substituted or-unsubstituted alkyl, aryl and/or aralkyl group, optionally including at

least one heteroatom in its carbon skeleton.

25 22. A compound as claimed in claim 21, wherein each alkyl group contains from

1 to 5 carbon atoms.

23. A compound as claimed in claim 21, wherein each aryl or aralkyl group
contains at least 6 or 7 carbon atoms respectively.

30
24. A compound as claimed in claim 23, wherein each aryl group is phenyl and

each aralkyl group is benzyl.
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tert.butyldimethylsilyl group.

10
28. 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- xB
15 c)  inhibiting the replication of HSV-1

0.

) inhibiting the replication of Sendai virus

e)  inhibiting influenza virus.

29. A compound as claimed in claim 28, having greater activity than cyclopent-2-

20  ene-1-one in one or more of a), b), c), d) or e).

30. A compound as claimed in any of the preceding claims for use in medicine.
31. A compound as claimed in claim 30, for:
25 (a) treating a viral-mediated disorder;

(b) treating a bacterial-mediated disorder;
(c) treating a disorder mediated by radiation;
(d) treating an inflammatory disorder;
(e) treating a disorder of the immune system;
30 (f) treating ischemia;
(g) treating arteriosclerosis;
(h) treating a disorder involving cell proliferation;

(i) treating a disorder involving damage to cells or killing of cells;
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34. A pharmaceutical composition comprising a compound according to any of

claims 1-33, optionally including a pharmaceutically acceptable carrier.
20 35. A composition as claimed in claim 34 for use in medicine.

36. A composition as claimed in claim 34 for treating a disorder as recited in any

one of claims 31-33.

25 37. A compound having the formula I:-

wherein:-
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for use as as a research tool for the analysis of one or more of the following: HSF,
NF- B, the heat shock response, viral replication, viral-mediated disordets,

15 bacterial-mediated disorders, disorders mediated by radiation, inflammatory
disorders, disorders of the immune system, ischemia, arteriosclerosis, disorders
involving cell proliferation, disorders involving damage to, or killing of cells, or

diabetes.

20 38. A compound as claimed in claim 37, wherein R, and/or R, is substituted
with at least one =0, -OR; ~COOR;, and/or halogen atom or group, wherein R, is

hydrogen or an alkyl group containing up to 4 carbon atoms.

39. A compound as claimed in claim 38, wherein R; is hydrogen or a methyl
25 group.
40. A compound as claimed in any of claims 37-39, wherein R, and/or R,

includes an oxygen, nitrogen or sulphur atom in its carbon skeleton.

30 41. A compound as claimed in any of claims 37-40, wherein R, is hydrogen or an

unsubsituted alkyl group.



L' 's- 1099#9& ()- L9&LOYO#9& ()- L&LOYO#9& ()- L109Q#9& ()- 0

CLL 109@#9& ()- eEvU310! 1090#9& ()-3 1090#9& ()-3 1090#9& ()-3 40 SEP 2004

1090#9&' ()-3 109@#9& ()-3 hL, 3 1099#9& ()-3 1099#9& ()-3 ' 1099#9& ()-3
1090#9& ()-3 1090#9& ()-3 ' eGr3 1090#9& §)-3 ' 1090#9& ()-3 1090#9& ()-3

42. A compound as claimed in claim 41, wherein R, is hydrogen or a methyl
group. |
43. A compound as claimed in any of claims 37-42, wherein R, is hydrogen or a

5 methyl group.

44. A compound as claimed in any of claims 37-43, wherein R, and/or R, is a

substituted or unsubstituted, straight chain, branched and/or cyclo-alkyl, alkenyl, or

alkynyl group.
10
45. A compound as claimed in any one of claims 37-44, wherein R, is:
(a) a substituted or unsubstituted heterocylic, aralkyl or aryl group; or
(b) a substituted or unsubstituted alkyl or alkenyl group including up to 10,
9,8,7,6,5, 4, or 3 carbon atoms.
15
46. A compound as claimed in claim 45, wherein R, is a substituted or
unsubstituted phenyl, thiophene or pyridinyl group or an alkyl group containing 7, 3
or 2 carbon atoms.
20 47. A compound as claimed in claim 46, wherein R, is an unsubstituted

thiophene, pyridinyl, phenyl, dimethylphenyl, halophenyl or alkoxyphenyl group or
C,H,;, iso-propyl, or éthyl.

48. A compound as claimed in claim 47, wherein R, is a fluorophenyl group or a

25 methyloxyphenyl group.

49. A compound as claimed in any of claims 37-48, wherein R, is a substituted or

unsubstituted alkyl or aralkyl group.

30 50. A compound as claimed in any of the claims 37-49, wherein R, includes a

carboxyl and/or a carbonyl group.
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unsubstituted straight chain, branched and/or cyclo-alkyl group and contains 5,6,7
or 8 carbon atoms when it includes or is a cyclo-alkyl group and 5 or fewer carbon

atoms when it is a straight chain or branched alkyl group.

52. A compound as claimed in claim 49, wherein R, is a substituted or

unsubstituted aralkyl group containing 6, 7 or 8 carbon atoms.

53. A compound as claimed in any of claims 37-52, wherein R, includes a

10 cyclohexyl or phenyl group.

54. A compound as claimed in any of claims 37-50, wherein R; is a succinyl

group or a derivative.

15 55. A compdund as claimed in claim 54, wherein R, is a 2-methysuccinyl, a 2-

carboxyphenycarbonyl, or a 2-carboxycyclohexylcarbonyl group.

56. A compound as claimed in any one of claims 37-47, wherein R, is a
tri(organo)silyl group.

20
57. A compound as claimed in claim 56, wherein each of the organo-groups is a
substituted or unsubstituted alkyl, aryl and/or aralkyl group, optionally including at

least one heteroatom in its carbon skeleton.

25 58. A compound as claimed in claim 57, wherein each alkyl group contains from

1 to 5 carbon atoms.

59. A compound as claimed in claim 57, wherein each aryl or aralkyl group
contains at least 6 or 7 carbon atoms respectively.

30
60. A compound as claimed in claim 59, wherein each aryl group is phenyl and

each aralkyl group is benzyl.
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63. A compound as claimed in any of claims 37-62, wherein R, is a

tert.butyldimethylsilyl group.

10
64. A compound as claimed in any of claims 37-63 having activity in respect of
one or more of the following:
f) activating HSF
g) inhibiting NF- kB
15 h) inhibiting the replication of HSV-1
i) inhibiting the replication of Sendai virus
j) inhibiting influenza virus.
65. A compound as claimed in claim 64, having greater activity than cyclopent-2-

20  ene-1-one in one or more of a), b), ¢), d) or e).

66. A food for an aquatic organism comprising a compound according to any of
claims 37-65.

25 67. An aquatic environment (e.g. an aquaculture) comprising a compound

according to any of claims 37-65.

68.  Use of a compound as claimed in any of claims 37-65, for the preparation of

a medicament for treating a viral-mediated disorder, a bacterial-mediated disorder, a
30  disorder mediated by radiation, an inflammatory disorder, a disorder of the immune

system, ischemia, arteriosclerosis, a disorder involving cell proliferation, cancer, a

disorder involving damage to cells or killing of cells, diabetes, oxidative stress, a
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71.  Use of a compound as claimed in claim 70 for treating BSE, new variant
CJD, or Alzheimer’s disease.

72. A method for preparing a compound as claimed in any of claims 1-33 or 37-

15 59, comprising reacting a compound of formula II:-

with a silyl chloride, succinic anhydride, or a derivative of succinic anhydride,
wherein R, and R, are as defined in any one of claims 37-63, and the succinic
anhydride derivative is selected to provide the required group R, as defined in

20 formulal.

73. A method as claimed in claim 72, wherein the silyl group in the silyl chloride

is as defined in any one of claims 56-63.

25
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including the steps of:-
(a) reacting a compound of formula IV
O
X Z
Y on IV

10

with a silyl chloride, succinic anhydride or a succinic anhydride derivative to prepare

a compound of formula V:-

5]

and

20 (b)  reacting a compound of formula VI:-
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wherein;
when step (a) is carried out before step (b) Z is hydrogen, Q is OR, and the
bonds between Z, Q and the cyclopentene ring are single bonds;

10 when step (b) is carried out before step (a), Q is an oxygen atom or a
hydroxyl group, Z is CR, and the carbon atom in the CR, group is bonded to the
cyclopentene ring by a double bond;

when Q is oxygen, the bond between the oxygen atom and the cyclopentene
ring is a double bond and it is reduced to a hydroxyl group before step (a) is carried

15 out;

X, Y, R,, R; and the silyl group in the silyl chloride are as defined in any of
claims 37-63 above; and

the succinic anhydride derivative is selected to provide the required group
R,.

20

75. A method as claimed in any one of claims 72-74, wherein the compound of

formula IT or the compound of formula IV is reacted with a silyl chloride, succinic

anhydride or a derivative of succinic anhydride in the presence of a base.
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78. A plant treatment composition comprising a compound as claimed in any

10 one of claims 37-65 or 77 and a suitable carrier.

79. A plant treatment composition as claimed in claim 78, wherein the carrier is

selected so that the composition can be applied by spraying.

15 80. A method of treating a plant, comprising contacting the plant with a
compound as claimed in any one of claims 37-65 or 77, or a composition as claimed

in claim 78 or 79, to treat or prevent a disorder in the plant.

81. A method as claimed in claim 80, wherein the disorder is a viral disorder.
20
82. A compound as claimed in claim 37, wherein the disorders mediated by

radiation is by UV-radiation.



